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Water is used extensively in energy development for thermoelectric cooling and pollution control, directly for hydropower, 
and in oil and gas and alternative fuels exploration, production, and refining.  In developed countries, the energy sector 
accounts for up to 40 percent of total water withdrawals [1].  As global energy demand increases, as much as 50% by 2030, 
so will the demand for water supplies [2].  Unfortunately, fresh water is or is becoming limited in many regions of the world 
due to changing precipitation patterns, increased ecological and environmental demands for water, and issues over 
sustainable surface and groundwater withdrawal and use.  This will place the energy sector into greater competition for 
often already limited fresh water resources. As nations try to balance the demands and availability of water supplies to 
support human health and economic development in the coming decades, it is clear that the water footprint could be as 
important as the carbon footprint in driving clean, sustainable, and reliable energy development [3]. 
 
For example, three high reliability and low carbon emission electric power generation technologies; nuclear power, 
concentrating solar power, and coal/biomass with carbon capture and sequestration, all consume more than twice the 
water of other traditional thermoelectric power generation technologies [4].  By the same token, biofuels and other 
alternative fuels, such as hydrogen, that have a low carbon footprint, can consume four to seven times more water per liter 
of fuel produced than traditional oil derived fuels.  In some cases, such as irrigation of a biofuel, its water footprint can be 
more than 1000 times greater than that of a fossil-based fuel [4].  These examples highlight the need for energy policies and 
regulations that consider their impact on all natural resources - air, water, land, and ecosystems – in order to drive energy 
research and development that is sound and truly clean and sustainable.         
 
In the context of this broader definition of sustainable energy, there is a tremendous need for better processes and 
materials that can reduce fresh water use in energy generation and production through water reuse, use of degraded 
waters, or in eliminating water use altogether.  Areas of importance range from the development and utilization of 
advanced separation processes – such as membranes (distillation, forward osmosis), better catalysts, and non-fouling 
materials.  The overall goal is to create more ‘watts per drop’, more ‘kilometers per gallon of water’, or more ‘BTU’s per 
barrel of water’, reducing the water footprint of energy development, and creating a more sustainable energy future.    
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Africa has plentiful water resources but only 3% of Africa’s renewable water is used of which only 3% are exploited for 
hydroelectricity. Africa’s vast hydropower potential is yet to be tapped. Some regions are more endowed than others. The 
energy imbalance needs to be addressed through regional integration. 
Africa can boost water security by developing hydropower at the local and regional level as a source of renewable energy 
and a tool for poverty alleviation, food and energy security, climate change adaptation and mitigation, water conservation, 
navigation, flood risk management and drought mitigation. Hydroelectricity supplies 32% of Africa’s energy. Electricity 
consumption in Africa is the lowest in the world and uneven. In addition, climate variability and change affect the electricity 
supply and could hinder hydro-potential in some areas. 
The vast majority of dams are constructed primarily for irrigation or agricultural purposes. For this reason, an integrated 
approach to the management of water resources is needed to serve best the exploitation of hydropower resources for the 
competing sectors. Concern about global warming is one of the major drivers behind recent interests in renewable and 
clean sources such as hydropower. In addition, regional hydropower trade could offer Africa the least-cost energy supply 
with zero carbon emissions.  
Energy security and access challenges are the main issues to address in terms of the developmental agenda of Africa for the 
attainment of the Millennium Development Goals. Hydropower has a great role to play in solving Africa’s energy security 
and access issues. There are also opportunities of small-scale hydropower to boost electricity supplies in a sustainable 
manner, especially in the rural areas of Africa.  
In order to guarantee the sustainability and increase investment in the sector, the continent requires complementary policy 
actions and institutions. Hydropower has traditionally been public financed. As there is today shortage of public finance, 
there is a need to attract private sector financing in order to mitigate risks perceived by investors and finding sustainable 
financing mechanisms through private public partnerships. 
Meeting the energy goals will also require effective institutional and human capacities for managing water and developing 
and adopting legal instruments governing water use at the national, basin and regional levels. Investments in scientific 
research and technological innovations are also needed to enlarge Africa’s energy security. 
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The world population will attain 9.2 billion in 2025 and water will be at the cornerstone of sustainability. Global water 
consumption is 4500 billion of cubic meters per year currently and water use has been growing at more than twice the rate 
of population increase along last century [1]. Agriculture is the most demanding sector by far, in average 70%, but food 
availability is still a worldwide problem. Additionally, 2.5 billion persons have no access to basic sanitation and 2 million per 
year die because of waterborne diseases. Natural resources are not enough to satisfy the life styles ambitions raised by a 
medium income class population - which will grow up to 3 billion in the next few decades - neither the basic needs for all 
human beings. Furthermore, 50% of the population lives in zones of water stress and around 1.4 billion in water deficit 
zones. Water and energy also have an increasing nexus: hydropower already supplies 17% of current world energy demand, 
but the water sector may consume in itself 3-4% of global energy production. In the top of the agenda, climate vulnerability 
became an additional driving force for new management strategies based on adaptation: “achieving more with less” 
became a buzzword faster than we expected.  
 
Resource losses may be mitigated along the entire supply chain [2]. Disregarding the unblemished benefits of all mitigation 
measures, they will not be enough. Only a water vision of environmental protection and resources recovery based on a 
circular economy would withstand human growth and mankind dignity. From the water industry point of view, the rational 
is that water, chemicals and energy should be extracted and recycled along the hydrological cycle, including at the urban 
metabolism. The paradigm shift is to create value: water and its constituents are resources of the river basin.  
 
What is the practical meaning? This paper reviews some of the associated trends and challenges. Rain harvesting may 
become ecoefficient in smart cities, besides an alternative water source in off-grid systems or a last option when water is 
scarce. Wastewater biomethanization for energy production is a proven technology and several cases studies are inspiring 
their practical usefulness, including in the food industry. Microbial fuel cells expanded the potential of electricity harvesting 
in new applications (e.g.: sensors) or for chemical synthesis of useful by-products. Nutrients like nitrogen (N) and 
phosphorus (P) are a valuable resource in the agro-food production framework. In this case, phosphorus can be captured 
from urban wastewaters or from eutrophic lakes, adding a new path for P recycling in an ecosystem remediation based 
approach.   
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The dyes are generally used in leather, textile, plastics, food, and paper industries. Many organic dyes are toxic to 
microorganisms and harmful to human beings, so the removal of dyes from industrial wastewater has recently been paid 
significant attention [1-4]. This study reports an investigation into the removal of three acidic dyes (Acid Red 88, Acid 
Orange 2, and Acid Blue 92) from textile wastewater through chemical coagulation using Al2(SO4)3 and FeSO4 and through 
electrical coagulation using Fe electrodes. The effects of initial dye concentration, coagulant quantity, initial pH, and mixing 
conditions were also explored in order to obtain optimum values for maximum decolorization. The results for chemical 
coagulation showed Al2(SO4)3 to be much more effective than FeSO4 without taking account of the treatment conditions. 
Dye removal efficiency was up to 90% for 30 mg/L of Al2(SO4)3 with pH values ranging from 2 to 10 and dye concentration of 
up to 100 mg per liter. As for electrical coagulation, dye removal efficiency of up to 96% was achieved with pH values 
ranging between 4 to 9 at higher opearting costs. Compared to chemical coagulation, electrical coagulation offers such 
advantages as stability against pH changes and reduced costs. 
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Nanocomposite materials, which can be used to develop new devices for optical and electronic applications, can be 
prepared by combining inorganic matrices with organic molecules [1,2]. Sepiolite is one of the clay minerals having 
intracrystalline cavities which can be served to host the dyes and other organic molecules. In this study, we investigated the 
implantation of several organic molecules (pyridine, bipyridyl, dimethylpyridine, hexadecyl trimethyl ammonium chloride, 
distearyl dimethyl ammonium chloride, stearyl dimethyl benzyl ammonium chloride, tetradecyl dimethyl etihylbenzyl 
ammonium chloride, indigo blue and methylene blue) in the tunnels of the sepiolite by performing binding energy 
computations using dispersion corrected density functional (B97-D) with TZVP basis set. The resulting interaction energies 
were also corrected against to the basis set superposition error. Our results indicate that all the considered organic 
molecules tend to be incorporated in the tunnels of sepiolite. 
 

  

Figure 1: Top and side of implanted indigo blue in the tunnels of sepiolite. Here, pink color represents silicon (Si), red 
oxygen (O), blue nitrogen (N), green magnesium (Mg) and white hydrogen (H) respectively. 
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Tannery effluent containing chromium is one of the most obvious problems in leather industry. The removal and recovery 
of the chromium content in these wastewaters is necessary for environmental protection and economic reasons. The 
technology of new nanofiltration membrane materials have been a promising technology for the treatment and recovery of 
Cr (VI) from effluents. Polysulfone (PSf) is one of the most extensively applied ultrafiltration (UF) membrane materials in 
industrial application. Nano-TiO2 (titania), one of most important inorganic materials, because of its potential applications 
in the photocataltytic reduction and super hydrophylicity, has been incorporated to reduce the pore size of membranes to 
nano size so as to completely treat and recover Chromium.  

The membranes were prepared by phase inversion process as described in [1]. Fine grain powders of anatase 
form of nano-TiO2 were prepared by gel to crystalline conversion method using TiCl4 [2]. The prepared PSf microporous 
membrane was converted into nanoporous  membrane by depositing nano sized TiO2 powders by uniform dispersion 
during the phase inversion process. The wet chemical method changed the hydrophobicity of the PSf membrane which was  
determined by means of an increased contact angle measurement. Presence of titania was confirmed by FESEM images as 
shown below in Fig 1. AFM study and also DSC measurements confirmed the presence of titania in the membrane. Modified 
membrane possessed higher Tg value, indicating elevated thermal stability of the treated membrane. The chromium (VI) 
efficiently gets photocatalytically reduced to Cr (III). The separation unit was loaded with nanofiltration membrane for 10 
ppm of chromium solution and filtration experiment was carried out in different pressures from 1000 kPa to 1600 kPa with 
the difference of 200 kPa, with flux study for sample collected every 10 mins.  The observed outcome was  significantly 
higher due to modification of microporous membrane to nanoporous membrane with recovery of chromium by creation of 
Donan effect. 
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membrane for treatment and recovery of 
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Microalgae Oil As Feedstock For Biofuel 
 

Ohad Zuckerman, CEO – UniVerve Ltd., Tel Aviv, Israel 
Microalgae oil has been successfully transformed into high-performance biodiesel, hydro-processed renewable diesel (HRD) 
and bio jet fuel. The remaining biomass after oil has been extracted can be commercialized in the food and feed industries 
in very high prices. 
UniVerve invented a patent-pending, scalable Growing & Harvesting System for microalgae. UniVerve’s system produces 
high biomass yield per m2, while requiring relatively low energy consumption. UniVerve initiated the establishment of an oil 
farm in Israel. Assuming profits are re-invested in the project until the completion of the scale-up, the total required 
financing is $137ML. Positive operational profit can be reached by the 3rd commercial year. The Free Cash-flow is expected 
to improve dramatically as of the 5th commercial year, when the farm should begin generating $35ML each year, since the 
last capital expenditures will be made in the 4th commercial year. The payback period is 8 years; however, when calculated 
on a weighted average basis, since 85% of the investment will be made in the 3rd and 4th years, it is 5.65 years. The 
expected IRR is 19% over 15 years (assuming 100% equity financing). This calculation is based on Israeli costs and a model 
farm of 400 Hectare, however, a the since climatic conditions, the cost of equipment and materials, the composition of the 
biomass products and their market prices differ from country to country, a specific financial model should be prepared for 
each farm. 
 
Keywords: Microalgae, Biofuel, food, feed, oil  
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This study aimed to evaluate the effect of blends containing diesel and/or biodiesel on major ions (HCOO-, CH3COO-, C2O4
2-, Cl-, 

NO3
-, SO4

2- Na+, K+, NH4
+, Mg2+, and Ca2+ ) and polycyclic aromatic hydrocarbons (PAH)  particle size distribution. For that, particle 

emissions from petroleum diesel with 4% of biodiesel (B4), biodiesel blend of 50% (B50) and pure biodiesel (B100) were measured 

on a steady-state dynamometer. Size-fractionated PM samples were collected using a NanoMOUDI impactor and analyzed for 

major ions by ion chromatography and PAH by HPLC-FLU. Total PM emission factors were calculated and the highest PM emission 

was observed for B4 (5.0 mg kgfuel
-1). PM was distributed evenly in all sizes. Major ions were mainly distributed into accumulation 

mode and ultrafine fraction. For PAH size distribution higher levels were found in the accumulation mode. Estimate of toxicity was 

done by calculating the BaPE (benzo[a]pirene equivalent) index and by redox activity under DDT testing analyses. In general, the 

results from this study suggests that emissions from biodiesel may not be the better fuel choice in terms of PM, PAH and BaPE size 

distribution and emission factors as well as redox activity. However, B50 blends presented some improvements in terms of PM, 

major ions, PAH, BaPE size distribution and redox activity of engine exhaust in comparison to B4. This suggests that addition of low 

percentages of biodiesel to diesel may result in less toxic emissions and thus reduce adverse health effects associated with diesel 

emissions. 

 

Keywords: major ions, PAH, diesel, biodiesel, redox activity and particle size distribution. 
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Ethanol is a renewable oxygenated fuel. In 2012, about 13.3 billion gallons of fuel ethanol was produced from corn in the 
USA which makes up 10% of gasoline supply. Various agricultural residues such as corn stover, wheat straw, rice straw and 
barley straw can serve as low-cost lignocellulosic feedstock for production of fuel ethanol. Costly and energy-intensive 
pretreatment, generation of fermentation inhibitors, removal of these inhibitory compounds prior to fermentation, product 
inhibition and high cost of cellulase, developing efficient recombinant microorganisms for simultaneous fermentation of 
pentose and hexose sugars, integration of process steps through simultaneous saccharification and fermentation (SSF), 
recovery of dilute ethanol and generation of value-added coproducts are some of the constraints that make the conversion 
process complex [1-4].  
 Our research dealing with the development of cost-effective integrated process technologies for conversion of 
agricultural residues to fuel ethanol using a recombinant bacterium will be presented. This includes ethanol production by 
the bacterium from hydrothermally, dilute acid, lime and alkaline peroxide pretreated corn stover, wheat straw, barley 
straw and rice hulls by separate hydrolysis and fermentation (SHF) and SSF. Data on batch, fed-batch and continuous 
production of ethanol from wheat straw hydroylzate will be presented.  We will also present data on the production of 
ethanol from wheat straw at 100 L scale. In addition, our efforts in developing novel and improved enzymes for use in 
lignocellulosic biomass conversion will be highlighted. Current state of technology development and commercialization of 
ethanol production from agricultural residues will be discussed. 
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Gasification of xylose, as a model substance for hemicellulose contained in plant biomass, was carried out in supercritical 
water at a temperature range 400 to 600°C and 20 to 42.5 MPa. Experiments were performed in the absence and presence 
of catalyst Potassium carbonate (K2CO3) with a reaction time of 1h. The influences of temperature, pressure and catalyst 
were examined in relation to the yield and composition of the gases and aqueous products. The product gases were 
analyzed by gas chromatography, and the aqueous products were analyzed by high performance liquid 
chromatography.The major gaseous products obtained from the reaction of xylose were hydrogen, methane, carbon 
dioxide, carbon monoxide and C2-C4 hydrocarbons. The aqueous products are mainly composed of carboxylic acids (glycolic 
acid, formic acid, acetic acid), furfurals (furfural, 5-hydroxymethyl furfural,   5-methyl furfural), phenols (phenol, methyl 
phenols, hydroxy phenols, methoxy phenols), aldehydes (formaldehyde, acetaldehyde, acetone, propionaldehyde), ketones 
(3-methyl-2-cyclo-pentene-1-one, 2-cyclo-pentene-1-one) and their alkylated derivatives. Carbon gasification efficiency and 
H2 gas yield were improved by increasing temperature and by using catalysts. Gasification yield reaches maximum value by 
using K2CO3 at 600°C and 20 MPa.  
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Diminishing natural resources and their growing prices opened a new space for research on the synthesis of new molecules 
derived from biorenewable resources that can serve as energy sources or chemical intermediates. Among several chemical 
building blocks and intermediates accessible from biorenewable resources derived from carbohydrates, 5-
(hydroxymethyl)furfural (HMF) has been described as one of the most promising for industry and a number of its possible 
applications and transformations, such as production of biofuel 2,5-dimethylfuran, as well as chemical building blocks for 
the polymer industry, such as furan-2,5-dicarboxilic acid and furan-2,5-dicarbaldehyde.[1] 
The most desirable route for the production of HMF is from the main available biorenewable resources such as cellulose 
(glucose) and inulin. However, the efficient direct transformation of cellulose to HMF is still an open issue. 
Here is described an integrated, simple, efficient reusable and scalable methodology for fructose dehydration into HMF in 
outstanding yield and purity using wet tetraethyl-ammonium bromide as reaction medium. The procedure allows the HMF 
isolation just by reaction medium crystallization that can be efficiently reused.[2a] In addition, is presented a novel 
integrated process derived from glucose based on the following key features (Scheme 1): a) Enzymatic isomerisation of 
glucose to fructose in the same reaction media required for the fructose dehydration to HMF and HMF isolation; b) stability 
of the remaining glucose derived from equilibrated glucose-fructose during the selective catalyzed transformation of 
fructose to HMF; c) recovery of the remaining glucose and reaction media to the next enzymatic isomerisation.[2b] 

The authors are grateful to FCT and FEDER (Ref. SFRH/BD/67025/2009, SFRH/BD/73971/2010 PTDC/QUI-QUI/119823/2010) 
for financial support. 

 

Scheme 1:  Integrated approach for the production and isolation of HMF from glucose.  
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Cellulose is one of the most abundant carbon resources, and the material is degraded by cellulolytic enzymes, called 
cellulases. Cellulases are generally modular proteins with independent catalytic and cellulose-binding modules (CBMs), and 
in some bacteria, catalytic domain modules (CDs) are non-covalently assembled on a scaffold protein with CBM to form a 
giant protein complex, called a cellulosome, which efficiently degrades water-insoluble hard materials. In this study, we 
independently prepare a catalytic module and CBM by recombinant means, and we heterogeneously cluster them on 
inorganic nanoparticle for the construction of artificial cellulosomes. Heteroclustering of the catalytic module with CBM 
results in significant improvements in the enzyme’s degradation activity for water-insoluble substrates; especially, the 
increase of CBM valency in the cluster structure critically enhances 
the catalytic activity by improving the affinity for 
substrates, and clustering with multiple CBMs on 
CdSe nanoparticles generates a several-fold increase 
in the production of reducing sugars relative to that 
of the native free enzyme. The multivalent design of 
substrate-binding domain on clustered cellulases is 
important for the construction of the artificial 
cellulosome, and the nanoparticles are an effective 
scaffold for increasing the valence of CBM in 
clustered cellulases. Here, we propose a new design 
for artificial cellulosomes with multiple CBMs on 
non-cellulosome-derived scaffold structures. 

 

Scheme 1: Schematic illustration of the clustering of CD and 
CBM on streptavidin and on streptavidin-conjugated CdSe 
nanoparticle. 

 
 
References 
1. D.-M. Kim, H. Nakazawa, M. Umetsu, T. Matsuyama, N. Ishida, A. Ikeuchi, H. Takahashi, R. Asano, and I. Kumagai, Catal. 

Sci. Technol. 2, 499 (2012). 
2. D.-M. Kim, M. Umetsu, K. Takai, T. Matsuyama, N. Ishida, H. Takahashi, R. Asano, and I. Kumagai, Small 7, 656 (2011). 
 
Keywords: cellulase, cellulose, nanoparticle 
 



13.08.2013 / ORAL PRESENTATIONS

10:15–14:45SYMPOSIUM II

633

Hybrid Nanocellulosome: High Enhancement Of Cellulolytic Enzyme Activity 
By Clustering On Nanostructures 

 
M. Umetsu1, H. Nakazawa1, D.-M. Kim1, andIzumi Kumagai1. 

1 Department of Biomolecular Engineering, Graduate School of Engineering, Tohoku 
University, 6-6-11 Aoba, Aramaki, Aoba-ku, 980-8579, Sendai, Japan 

Presenting author: mitsuo@kuma.che.tohoku.ac.jp 
 

Cellulose is one of the most abundant carbon resources, and the material is degraded by cellulolytic enzymes, called 
cellulases. Cellulases are generally modular proteins with independent catalytic and cellulose-binding modules (CBMs), and 
in some bacteria, catalytic domain modules (CDs) are non-covalently assembled on a scaffold protein with CBM to form a 
giant protein complex, called a cellulosome, which efficiently degrades water-insoluble hard materials. In this study, we 
independently prepare a catalytic module and CBM by recombinant means, and we heterogeneously cluster them on 
inorganic nanoparticle for the construction of artificial cellulosomes. Heteroclustering of the catalytic module with CBM 
results in significant improvements in the enzyme’s degradation activity for water-insoluble substrates; especially, the 
increase of CBM valency in the cluster structure critically enhances 
the catalytic activity by improving the affinity for 
substrates, and clustering with multiple CBMs on 
CdSe nanoparticles generates a several-fold increase 
in the production of reducing sugars relative to that 
of the native free enzyme. The multivalent design of 
substrate-binding domain on clustered cellulases is 
important for the construction of the artificial 
cellulosome, and the nanoparticles are an effective 
scaffold for increasing the valence of CBM in 
clustered cellulases. Here, we propose a new design 
for artificial cellulosomes with multiple CBMs on 
non-cellulosome-derived scaffold structures. 

 

Scheme 1: Schematic illustration of the clustering of CD and 
CBM on streptavidin and on streptavidin-conjugated CdSe 
nanoparticle. 

 
 
References 
1. D.-M. Kim, H. Nakazawa, M. Umetsu, T. Matsuyama, N. Ishida, A. Ikeuchi, H. Takahashi, R. Asano, and I. Kumagai, Catal. 

Sci. Technol. 2, 499 (2012). 
2. D.-M. Kim, M. Umetsu, K. Takai, T. Matsuyama, N. Ishida, H. Takahashi, R. Asano, and I. Kumagai, Small 7, 656 (2011). 
 
Keywords: cellulase, cellulose, nanoparticle 
 

Comparison Of Acid And Enzymatic Hydrolysis For Bioethanol Production 
From Municipal Solid Waste  

 
J. C. Ramirez1, J. D. Puerto1, O. Jimenez1. 

1Department of Sanitary and Environmental Engineering, Universidad de La Salle, 11001000, 
Bogota, Colombia 

Presenting author: ojimenezs@unisalle.edu.co 
 

Increased demand for biofuels because the environmental impacts of the use of fossil fuels and the competence that has 
been generated in the production of biofuels with food production, fiber and wood in relation to land use, water and 
fertilizers, encourages the generation of research on development of fuel ethanol from new feedstocks. In this research we 
undertook a comparative study of pre-treatments for dry and wet milling and the processes of acid and enzymatic 
hydrolysis for the production of second generation bioethanol from solid waste, characteristics of market places in Bogota.  
 

a.    b.  

Figure 1: Dry (a.) and wet (b.) milling pretreatment of solid waste 
 
During the pretreatment, residues were milled in a commercial juice extractor. In the case of dry milling, the residues were 
first milled, then dried in a muffle at 100 °C for 36 hours and again milled. For acid hydrolysis, sulfuric acid 1M was used and 
mixed with each of the pretreated samples in a 1:33 ratio [1]. Influence of the temperature and time of hydrolysis were 
studied. For the enzymatic hydrolysis, a cocktail of enzymes was used and added to each pretreated sample in a 3.33:1 
ratio, with distilled water as solvent. Similarly, the temperature and time of hydrolysis were varied. The determination of 
reducing sugars was performed by the spectrophotometric method of dinitrosalicylic acid (DNS).  
The results suggest that the pretreatment by dry milling is more efficient in the generation of fermentable sugars and 
subsequent ethanol production, this, due to the smaller particle size of the pretreated sample and possible reorganization 
of the molecules by the drying process. However, drying and the second stage of milling increase the energy consumption 
and thus the operating costs. Although, through the two hydrolysis processes yields over 30% are obtained, enzymatic 
hydrolysis has better results and seems to be more viable as far as energy consumption and economy of inputs is 
concerned. Moreover, the production of bioethanol from solid waste characteristic of market places, decrease 
environmental problems related to the saturation of landfills and open dumps, waste burning and pollution to water 
bodies. 
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There is an urgent need to detect biodiesel at low and high concentrations in diesel which generally consists of fatty acid 
methyl esters (FAME). In the aviation industry, there is a particular concern over FAME contamination in jet fuel because at 
higher levels it can impact the thermal stability and freezing point of jet fuel leading to deposits in the fuel system or cause 
the fuel to gel [1-4]. These issues can result in jet engine operability problems and possible engine flameout. The current 
techniques for the detection of biodiesel/FAME rely on GC [5,6], HPLC [7,8], and IR [9,10]. 

We have found that solvatochromism can be used to detect FAME/biodiesel in diesel. Based on this discovery, we have 
developed, for example, a simple, optical sensor containing the dye, Nile Blue chloride, in a thin film for quick and direct 
biodiesel detection. The solvatochromatic properties of the dye lead to a color change from blue in diesel to pink in the 
presence of FAME. This highly sensitive, disposable sensor detects 0.5-200,000 ppm (20% v/v) FAME/biodiesel in diesel. The 
sensor response to 0.5–30 ppm FAME in diesel (20 mL) is less than 30 min. At concentrations higher than 1,000 ppm, the 
sensor response time is less than 5 min. This novel sensor may be used for both low, ppm-level detection of FAME in diesel 
and high-level measurement of biodiesel at, e.g., B20, in biodiesel-diesel blend. 
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The wide range of health problems to be treated has led to the development of a multitude of pharmaceuticals. In 
Germany, about 1000 substances are in use, excluding vitamins, herbal medicinal products, vaccines and 
biopharmaceuticals. Pharmaceuticals do not disappear once administered to patients, but are excreted within hours to days 
and may enter the environment via urine and faeces. Human pharmaceuticals have received much attention as pollutants 
of water bodies or drinking water resources as they raise several concerns [1-3]. Pharmaceuticals are designed to be highly 
bioactive and to induce a diversity of biological effects in the target organisms. Accordingly, there is a risk for unintended 
side-effects of pharmaceuticals in the environment, also at very low concentrations. Effects of continuous and long-term 
exposure of aquatic organisms and humans are of particular importance. Also, concerns about antibiotics and resistance 
formation were raised. So fare, pharmaceuticals are not included in the list of priority compounds within the water 
framework directive, however, are in discussion for addition. 
Since source control measures cannot be applied so easily for compounds used for human health, technical measures are 
discussed to reduce their discharge into the environment. As conventional activated sludge treatment does not supply 
sufficient elimination, an upgrade of municipal wastewater treatment with an advanced treatment step is necessary. The 
treatment of biologically treated wastewater with ozone [4] or powdered activated carbon (PAC, [5]) were proved suitable. 
Ozone is oxidizing many compounds and a subsequent sand filtration is recommended for the removal of transformation 
products. In the case of PAC treatment, the compounds are bound to its surface and disposed of with the dried sludge 
(incinerated). In Switzerland, a modification of the Swiss ordinance on water protection has been proposed by the federal 
office for the environment (FOEN, [6]). It is foreseen that around 100 municipal wastewater treatment plants will be 
upgraded to eliminate 80% of the micropollutants.  
Over the last 15 years, considerable progress has been made regarding the knowledge on the exposure of water bodies to 
those drugs. This overview presentation summarizes the present understanding on the occurrence and fate of 
pharmaceuticals in the aquatic environment, and particularly on their behavior during conventional and advanced 
wastewater treatment. 
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Engineered nanomaterials (ENMs) are known to possess unique size and shape dependent chemical and physical 
properties. As a result of their properties, ENMs have been effective in several important applications including catalysis, 
sensor design, photonics, electronics, medicine, and the environmental remediation of toxic pollutants. Such properties and 
applications have led to an increase in the manufacture of ENMs and a rise in their presence in consumer products. The 
increase of ENMs in consumer products presents several opportunities and challenges, and necessitates a proactive study 
of their health and safety. An important and essential criterion toward a systematic study of the environmental safety of 
ENMs is the need to control their size, shape and morphology, and to produce them in high quantities. Synthetic 
procedures that produce gram-scale, well defined and monodisperse metallic nanoparticles with controlled size and shape 
requires careful control of reaction conditions [1, 2]. This presentation will demonstrate our ability to develop new organic 
ligands that when used as stabilizers for metal nanoparticles, provide the ability to gain control of the particle size in one-
step synthetic procedures (Figure 1). Monodisperse metallic nanoparticles were synthesized and characterized using 
spectroscopic, microscopic and x-ray techniques. The chemical composition, surface reactivity, solubility, and aggregation 
tendency of ENMs were studied under various environmental conditions. We will also discuss how ENMs interact with 
various components in the environment with an emphasis of their interaction with Gram-negative and Gram-positive 
bacteria [3]. The results provide insights on the need for green manufacturing strategies of ENMs, their use and safe 
disposal practices. 

 

 

 

 

 

 

Figure 1: Electron microscopy images of engineered nanomaterials (ENMs) 
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Engineered nanomaterials (ENMs) are known to possess unique size and shape dependent chemical and physical 
properties. As a result of their properties, ENMs have been effective in several important applications including catalysis, 
sensor design, photonics, electronics, medicine, and the environmental remediation of toxic pollutants. Such properties and 
applications have led to an increase in the manufacture of ENMs and a rise in their presence in consumer products. The 
increase of ENMs in consumer products presents several opportunities and challenges, and necessitates a proactive study 
of their health and safety. An important and essential criterion toward a systematic study of the environmental safety of 
ENMs is the need to control their size, shape and morphology, and to produce them in high quantities. Synthetic 
procedures that produce gram-scale, well defined and monodisperse metallic nanoparticles with controlled size and shape 
requires careful control of reaction conditions [1, 2]. This presentation will demonstrate our ability to develop new organic 
ligands that when used as stabilizers for metal nanoparticles, provide the ability to gain control of the particle size in one-
step synthetic procedures (Figure 1). Monodisperse metallic nanoparticles were synthesized and characterized using 
spectroscopic, microscopic and x-ray techniques. The chemical composition, surface reactivity, solubility, and aggregation 
tendency of ENMs were studied under various environmental conditions. We will also discuss how ENMs interact with 
various components in the environment with an emphasis of their interaction with Gram-negative and Gram-positive 
bacteria [3]. The results provide insights on the need for green manufacturing strategies of ENMs, their use and safe 
disposal practices. 

 

 

 

 

 

 

Figure 1: Electron microscopy images of engineered nanomaterials (ENMs) 
 

References 
1. Bolandi, A.; Tahmasebi Nick, S.; Obare, S.O. Nanotechnology Rev. 1, 147 (2012). 
2. Lin, R.; Freemantle, R. G.; Kelly, N.M.; Obare, S. O.; Ofoli, R. Y. Nanotechnology 21, 325605 (2010). 
3. Brown, A.; Smith, K.; Samuels, T. A.; Lu, J.; Obare, S.O.; Scott, M.E. 78, 2768 (2012). 

 
Keywords: Engineered nanomaterials, toxicity, bacteria, pH effects, nanomaterial size and shape 

100 nm100 nm

Hollow SiO2
nanorods

Au nanorods SiO2 nanowires Ni nanowiresAu nanospheroids

Pd nanoclusters Pd nanoparticles Pd nanocubes
100 nm100 nm

Hollow SiO2
nanorods

Au nanorods SiO2 nanowires Ni nanowiresAu nanospheroids

Pd nanoclusters Pd nanoparticles Pd nanocubes

Nanosafety: Consideration Of Nanomaterials Risks In Handling, Preparation 
And Utilisation 

Rafael Luque 

 
The development of synthetic procedures for the preparation of nanomaterials (e.g. nanoparticles) with applications in 
areas including biomedicine, catalysis and sensors depends on property-control of such nanoentities at the nanoscale as 
well as knowledge and methodologies for their preparation. Importantly, the same features responsible for such 
extraordinary properties in nanomaterials could pose a risk on health and safety of both scientists and final users. Novel 
nanotechnologies therefore need the implementation of adequate protective measures in the preparation and handling of 
nanomaterials. This communication is aimed to provide details on nanosafety measurements and practises in the 
preparation and handling of nanomaterials based on research and materials prepared in scientific laboratories.   
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Once engineered nanoparticles are released into the environment, transformation processes, such as aggregation or 
degradation, control their environmental fate and behavior. Size distribution of nanoparticles has a tremendous impact on 
the evaluation of their potentially effects, including environmental aspects such as their fate and exposure routes to aquatic 
organisms. Transformation of nanosilver  (nAg) was evaluated in both Milli-Q water and natural river water samples 
Ultrafiltration techniques were used for size fractionation of the studied nanoparticles where transformation products were 
divided from coarse colloids to permeable fraction (< 1kDa). Particle size distributions changed significantly under different 
experimental conditions where most material was also found in coarse colloidal fractions (< 100kDa).  Only 4-10% of nAg 
remained in monomeric forms (nano-sized particles). Following exposure of nAg to filter feeding mussels, their digestive 
glands represented the main tissue target for nanoparticles and exposure biomarkers revealed ionic Ag-related effects. Size 
distributions following nanoparticle transformation processes influenced exposure pathways and modes of actions of nAg.   
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Once engineered nanoparticles are released into the environment, transformation processes, such as aggregation or 
degradation, control their environmental fate and behavior. Size distribution of nanoparticles has a tremendous impact on 
the evaluation of their potentially effects, including environmental aspects such as their fate and exposure routes to aquatic 
organisms. Transformation of nanosilver  (nAg) was evaluated in both Milli-Q water and natural river water samples 
Ultrafiltration techniques were used for size fractionation of the studied nanoparticles where transformation products were 
divided from coarse colloids to permeable fraction (< 1kDa). Particle size distributions changed significantly under different 
experimental conditions where most material was also found in coarse colloidal fractions (< 100kDa).  Only 4-10% of nAg 
remained in monomeric forms (nano-sized particles). Following exposure of nAg to filter feeding mussels, their digestive 
glands represented the main tissue target for nanoparticles and exposure biomarkers revealed ionic Ag-related effects. Size 
distributions following nanoparticle transformation processes influenced exposure pathways and modes of actions of nAg.   
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Indoor dust can be an important pathway in exposure of people to various environmental contaminants including heavy 
metals, persistent organic contaminants (POPs) etc. Once the contaminants enter indoors, they become incorporated into 
house dust. People spend a considerable amount of time indoors such as homes and offices.  Several studies have reported 
that the indoor environment can be a significant source of some contaminants especially for toddlers due to their 
behavioral factors and longer indoor residence time. Various household products including building materials, paint, pest 
control activities, consumer products such as upholstery textiles and foam paddings in furniture and matresses, 
thermoplastics for computers, TVs, electrical components and cables are known as major sources of heavy metals and 
POPs. In a traditional manner, intake through diet has been considered the primary pathway of human exposure to these 
chemicals. In this study we investigate certain toxic heavy metals and certain classes of POPs such as PBDEs and N-BFRs in 
indoor dust from houses and offices in Istanbul, Turkey. The concentrations of heavy metals in indoor dust from homes 
ranged from 60-1800 µg g-1 for Cu, 3-300 µg g-1 for Pb, 0.4-20 µg g-1 for Cd, 210-2800 µg g-1 for Zn, 2.8-460 µg g-1 for Cr, 8-
1300 µg g-1 for Mn, 2.4-25 µg g-1 for Co, 120-2600 µg g-1 for Ni. Analysis of PBDEs and NBFRs is in process. Considering only 
ingestion+inhalation, the carcinogenic risk level of Cr for adults and children in Istanbul  was in the range of EPA’s safe limits 
(1x10-6 and 1x10-4). According to calculated Hazard Quotient (HQ), for non-cancer effects, the ingestion of indoor dust 
appears to be the major route of exposure to the indoor dust. Results of the current study highlight the importance of 
exposure through indoor dust and the good hygiene standards to limit intake of indoor dust. 
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Highly efficient removal of mercury metal ion (HgII) from water is reported by employing polymer brushes functionalized 
magnetic nanoparticles (MNPs). Surface initiated conventional radical polymerization (SI-cRP) was used to grow poly(2-
aminoethyl methacrylate hydrochloride) (Poly-AEMA.HCl) polymer chains on magnetite nanoparticles (Fe3O4), followed by 
transformation of pendant amino groups into dithiocarbamate (DTC) groups which showed high chelating affinity towards 
HgII ions.  This polymer brush based DTC functionalized MNPs (MNPs-Poly-AEMA.DTC) platform showed the complete 
removal of HgII from aqueous solutions. The HgII removal capacity and efficiency of MNPs-Poly-AEMA.DTC were compared 
with its monolayer analogue. All surface chemical modifications and higher chelating functional group density in case of 
MNPs-Poly-AEMA.DTC were ascertained by transmission electron microscopy (TEM), thermogravimetric analysis (TGA) 
physical property measurement system (PPMS), attenuated total reflectance infrared (ATR-IR) spectroscopy, and X-Ray 
photoelectron spectroscopy (XPS). The HgII removal capacity and efficiency of monolayer and polymer brushes based DTC 
functionalized MNPs was evaluated and compared by studying the effect of various factors on HgII removal percentage 
such as adsorbent amount, temperature, and contact time. Furthermore the adsorption behavior of MNPs-DTC and MNPs-
Poly-AEMA.DTC were analyzed by applying Langmuir and Freundlich adsorption isotherm models. Additionally the 
adsorption thermodynamics as well as adsorption kinetics were also evaluated in detail. Because of the higher surface 
functional group density of MNPs-Poly-AEMA.DTC exhibited superior remediation characteristics towards HgII (>97%) when 
compared to its monolayer analogue (68-72%). 
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Highly efficient removal of mercury metal ion (HgII) from water is reported by employing polymer brushes functionalized 
magnetic nanoparticles (MNPs). Surface initiated conventional radical polymerization (SI-cRP) was used to grow poly(2-
aminoethyl methacrylate hydrochloride) (Poly-AEMA.HCl) polymer chains on magnetite nanoparticles (Fe3O4), followed by 
transformation of pendant amino groups into dithiocarbamate (DTC) groups which showed high chelating affinity towards 
HgII ions.  This polymer brush based DTC functionalized MNPs (MNPs-Poly-AEMA.DTC) platform showed the complete 
removal of HgII from aqueous solutions. The HgII removal capacity and efficiency of MNPs-Poly-AEMA.DTC were compared 
with its monolayer analogue. All surface chemical modifications and higher chelating functional group density in case of 
MNPs-Poly-AEMA.DTC were ascertained by transmission electron microscopy (TEM), thermogravimetric analysis (TGA) 
physical property measurement system (PPMS), attenuated total reflectance infrared (ATR-IR) spectroscopy, and X-Ray 
photoelectron spectroscopy (XPS). The HgII removal capacity and efficiency of monolayer and polymer brushes based DTC 
functionalized MNPs was evaluated and compared by studying the effect of various factors on HgII removal percentage 
such as adsorbent amount, temperature, and contact time. Furthermore the adsorption behavior of MNPs-DTC and MNPs-
Poly-AEMA.DTC were analyzed by applying Langmuir and Freundlich adsorption isotherm models. Additionally the 
adsorption thermodynamics as well as adsorption kinetics were also evaluated in detail. Because of the higher surface 
functional group density of MNPs-Poly-AEMA.DTC exhibited superior remediation characteristics towards HgII (>97%) when 
compared to its monolayer analogue (68-72%). 
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The achievement of Good Environmental status in European Seas is the main goal of the EU Marine Strategy Directive. The 
aim of the present research was to study the response of a characteristic benthic marine organism to the decrease of the 
pollution level of its habitat. Specimens of M. Galloprovincialis were collected in Elefsis gulf, an industrialized area in Attiki, 
Athens, Greece, which is a relatively polluted coastal area. Upon collection 10 individuals were dissected and tissues (body, 
gills and mantle) were pooled. The rest of the mussels were transplanted to laboratory aquariums filled with seawater from 
a pristine coastal area (Chania, Crete). They remained in the aquariums for a period of one month during which time 
pristine seawater was replaced at regular intervals. Mussels were sampled at intervals (10 individuals each time) and at the 
end of the experiment.  
The mussel tissues were frozen, lyophilized and the dried samples were digested with nitric acid in Teflon beakers on a hot 
plate. Seawater samples from the Elefsis Gulf site and from the pristine coastal area of Chania were preconcentrated in 
Chelex 100 resin columns in order to increase metal concentrations for measurement and remove interferences by major 
elements. Metals (Cd, Cu, Fe, Ni, Pb and Zn) in seawater preconcentrated samples and mussel digests were measured with 
Flame Atomic Absorption Spectrometry (Varian SpectrAA 200) and Graphite Furnace Atomic Absortpion Spectrometry 
(Varian GTA 100 640 Zeeman). The mean levels of Cd, Cu, Ni, Pb and Zn measured in the Elefsis seawater were 0.04 μg/L - 
0.88 -0.70–0.14 and 8.70 μg/L and were almost invariably 2-4 times higher than the mean levels in Chania seawater (0.01-
0.27μg/L–0.27–0.15and 4.0μg/L for Cd,Cu,Ni,Pb and Zn respectively).  
Metal levels in mussels immediately after collection represent initial concentrations from a moderately polluted coastal 
area (Elefsina, Attiki), while metal levels in the mussels after acclimation in Chania seawater are representative of 
bioacummulation in a pristine coastal environment. The results indicate that all three metals are preferably accumulated in 
the gills in both seawater habitats. Indicatively, Cu presented contents of 10.2 – 5.0 and 5.0 mg/kg in the gills, mantle and 
body of mussels directly from their original site (Elefsis) and 4.0-2.0 and 2.6 in the respective tissues after the one month 
acclimation in pristine seawater. All metals showed statistically significant decrease in the gills after the one month 
acclimation period which was more pronounced for Cu and Pb gill levels. Cu and Pb also decreased significantly in mantle 
and body tissues. Cd levels decreased in body and mantle tissues to a higher degree than in the gills. Zn, Fe and Ni 
decreasing trends also existed but were less pronounced. Bioaccumulation Factors, (defined as the ratio of the 
concentration of a chemical in the tissue of an aquatic organism to its concentration in water, were also calculated. The 
BAF’s exhibited varying trends due to simultaneous reductions in water and tissue metal levels.  
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A combined approach consisting of monitoring and thermodynamic modeling was used in order to calculate the 
concentration of inorganic chemical species in water samples of a broad ionic strength range and to explain their chemical 
behaviour.  
 
The ion association model based on Debye-Hückel theory using our data base sst2008.dat  was used  for the calculations  in 
fresh waters of ionic strength 0.01mol.kg-1 and saline waters of ionic strength up to 0.37 mol.kg-1. The study was performed 
on several Bulgarian water systems with different in character pollution – the Kamchia/Ropotamo rivers – estuary – sea; the 
Maresh/Luda Yana rivers (“Asarel-Medet” mine); and the surface waters in the region of the “Kurdjali” lead-zinc plant.  
  
For saline waters of ionic strength higher then 0.37 mol.kg-1  and for hyper-saline waters (I > 1 mol.kg-1) a combined ion 
association – ion interaction model based on Pitzer theory was developed using a new pit2010.dat data base. The  
pit2010.dat data base combines the sst2008.dat  data base and the pitzer.dat data base of the PHREEQCI computer 
program as well as the thermodynamic data for some trace elements and their Pitzer ion interaction parameters. The 
applicability of this combined model was checked on various water systems from the Burgas bay region, Bulgaria.  
  
The comparison of the both models demonstrated the applicability of the combined ion association – ionic interaction 
model for surface waters of ionic strength in a broad range - 0.01 mol.kg-1 (fresh waters), 0.37 mol.kg-1 (marine waters) and 
0.96 mol.kg-1 (hyper-saline waters).  The combined model permits a more precise calculation of the distribution of the 
chemical species of both macro- and micro-components.  The results were interpreted on the basis of the chemical 
behavior of the metals and their chemical species in the water systems, which is defined by the redox potential, pH, cationic 
and anionic organic and inorganic composition, the preferential coordination of the metals to some anions and the stability 
of the corresponding species. The metal-ligand chemical interaction was interpreted in terms of the “hardness-softness” 
factor and the crystal field stabilization energy (CFSE). 
 
Keywords: inorganic chemical species, thermodynamic modeling, trace metals, water pollution. 
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A combined approach consisting of monitoring and thermodynamic modeling was used in order to calculate the 
concentration of inorganic chemical species in water samples of a broad ionic strength range and to explain their chemical 
behaviour.  
 
The ion association model based on Debye-Hückel theory using our data base sst2008.dat  was used  for the calculations  in 
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Maresh/Luda Yana rivers (“Asarel-Medet” mine); and the surface waters in the region of the “Kurdjali” lead-zinc plant.  
  
For saline waters of ionic strength higher then 0.37 mol.kg-1  and for hyper-saline waters (I > 1 mol.kg-1) a combined ion 
association – ion interaction model based on Pitzer theory was developed using a new pit2010.dat data base. The  
pit2010.dat data base combines the sst2008.dat  data base and the pitzer.dat data base of the PHREEQCI computer 
program as well as the thermodynamic data for some trace elements and their Pitzer ion interaction parameters. The 
applicability of this combined model was checked on various water systems from the Burgas bay region, Bulgaria.  
  
The comparison of the both models demonstrated the applicability of the combined ion association – ionic interaction 
model for surface waters of ionic strength in a broad range - 0.01 mol.kg-1 (fresh waters), 0.37 mol.kg-1 (marine waters) and 
0.96 mol.kg-1 (hyper-saline waters).  The combined model permits a more precise calculation of the distribution of the 
chemical species of both macro- and micro-components.  The results were interpreted on the basis of the chemical 
behavior of the metals and their chemical species in the water systems, which is defined by the redox potential, pH, cationic 
and anionic organic and inorganic composition, the preferential coordination of the metals to some anions and the stability 
of the corresponding species. The metal-ligand chemical interaction was interpreted in terms of the “hardness-softness” 
factor and the crystal field stabilization energy (CFSE). 
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In the last decade PCA method has become accepted in identifying quality of marine environment. In this study surface 
sediment samples have collected from the costal area of southeastern Adriatic Sea in two fall seasons and analyzed in order 
to determine the concentration and origin of trace metals: Fe, Mn, Zn, Ni, Cu, Ni, Co, As, Cd and Hg. The complexity of the 
data of ten elements in surface sediment samples was reduced by PCA. The results indicate that two PC components for 
surface sediments explained about 73 % of the variance. The first PC is defined as geochemical and hydro geological factor 
of Fe, Mn, Ni, Cu and Zn with their positively loadings: Fe, Ni and Mn are mostly from terrestrial and Cu and Zn probably 
from organic sources impacted by hydro geological sources. The second PC component is defined as anthropogenic factor 
with positively Cd, Pb, and Hg loadings. The first PC explains Co and the second PC As loadings to a large extent. The PCA 
results showed that all surface sediment samples taken in two different fall seasons were very similar, i.e. among them 
there were no major discrepancies temporally. 
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This study was conceived to evaluate the global scientific output of secondary organic aerosol (SOA) research over the past 
20 years and to assess the characteristics of the research patterns, tendencies, and methods in the papers. Data were based 
on the online version of Science Citation Index Expanded from 1992 to 2011. Publications referring to SOAs were assessed 
by distribution of the number of publications and times cited, source categories, source journals, author keywords, 
KeyWords Plus, and the most cited publications in these years. By synthetic analysis of author keywords, KeyWords Plus, 
titles, and abstracts,it was concluded that modeling is currently and will at least over the next decade continue to be the 
predominant research method to validate state-of-the-art knowledge of SOAs, and that the foci of SOA research will be the 
key precursors terpenes and isoprene, the mechanisms of oxidation and gas-phase reactions, and emission inventories. 
 
Keywords: bibliometrics; carbon compounds; IUPAC Chemistry and the Environment 
Division; photodegradation; oxidation; research trends; secondary organic aerosols; word 
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KeyWords Plus, and the most cited publications in these years. By synthetic analysis of author keywords, KeyWords Plus, 
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An accurate exposure assessment of trace metals, metalloids and hazardous organic compounds in terrestrial environments 
is of great importance for environmental monitoring and management. There are a wealth of different methods and 
approaches addressing chemical availability and bioavailability of potentially toxic compounds. However, experimental 
protocols, reported results, and their interpretation are rather controversial and many times misleading [1]. 
 First, a lot of uncertainties arise from terminology used in environmental sciences, ecotoxicology, and medicine. 
Terms environmental availability, environmental bioavailability and toxicological bioavailability are defined by ISO 17402. In 
ecotoxicology, bioaccessibility is regarded as a necessary precursor of bioavailability and defined as the potential for a 
substance to been exposed to a living organism and perhaps interact with it [2], etc. All the terms need to be critically 
assessed. 

 Second, general procedures to mimic/measure bioavailable fractions of pollutants principally cannot be 
developed because bioavailability depends on properties of contaminants as well as on specific target organisms, their 
habitat, uptake mechanisms, etc. Recently, a special emphasis has been given to the correlation between the results of 
chemical extraction/fractionation and the data on the bio-uptake of trace metals, metalloids, and hazardous organic 
compounds by plants and soil organisms [1]. Application of extraction techniques to the assessment of potentially 
biodegradable fractions was also evaluated.  Basically, the development of methods should be further extended to different 
classes of pollutants and a pre-standardization of the methods should lead to a more correct comparison of obtained 
results. 

It can be concluded that multidisciplinary approaches are the vital necessity for i) critical evaluation of terms and 
definitions related to bioaccessibility and bioavailability of pollutants in terrestrial environments; ii) harmonization and 
standardization of biological and chemical methods applicable to estimating bioavailable fractions of trace 
metals/metalloids and hazardous organic compounds depending on pollutant, target organism, and its habitat. 
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Soil contamination with metals poses a serious threat to soil functions and sustainability of ecosystems. This strengthens the 
need to develop appropriate quality criteria and predictive models to evaluate to what extent and what magnitude metals 
pose risks to soil organisms. Numerous studies have shown that uptake and effects of metal depend on species, soil type 
and metal bioavailability. To induce potential effects, metals should be bioavailable for being taken up by soil organisms. The 
porewater hypothesis proposes that exposure takes place via the porewater or that uptake of metal is mediated by a 
porewater related route, and the free metal ion in soil porewater is supposed to be the potential toxic species that is 
actually taken up by soil organisms. This forms the theoretical basis of using the free metal ion to predict uptake and toxicity 
and leads to the free ion activity model. The development of the biotic ligand model (BLM) is an extension of the free ion 
activity model. It considers metal speciation and competition with other cations (e.g., H+, Na+, K+, Ca2+, Mg2+). Toxicity is 
assumed to be proportional to the fraction of the total biotic ligand sites (transport sites or physiologically active sites) 
occupied by the toxic metal. Initially BLMs were proposed as a tool to quantitatively predict metal toxicity for aquatic 
organisms. However, the principles underlying aquatic BLMs are likely to be valid also for terrestrial species, especially when 
exposure is predominantly via the dermal route and soil organisms (such as earthworms) are in close contact with the soil 
porewater. 
 
When developing BLMs for terrestrial organisms, there are two problems hindering the development of BLMs directly from 
the soil system used: Unlike in aquatic media, it is difficult to univariately modify the parameters that affect metal toxicity in 
soil. Another difficulty is that the inter-correlation among parameters in soil culture, for example, the amount of H+, Ca2+, 
and Mg2+ released to the soil porewater co-varies with the amount of metal added in soil. In this contribution a multi-
component Freundlich model rather than the BLM, was proposed to link metal toxicity in different species of earthworms to 
free metal activities and possible protective cations in soil porewater. This approach complies with the basic assumptions of 
the BLM but requires fewer parameters, facilitating the application of BLM principles in soil systems. The main objectives of 
the present study were to examine whether the multi-component Freundlich model, which complies with the BLM concept 
and incorporates cations competition, can effectively predict Cu toxicity across different earthworm species (Lumbricus 
rubellus, Aporrectodea longa and Eisenia fetida), and to explore the possibility of extrapolating the study results to other 
studies reported in literature. 
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Soil contamination with metals poses a serious threat to soil functions and sustainability of ecosystems. This strengthens the 
need to develop appropriate quality criteria and predictive models to evaluate to what extent and what magnitude metals 
pose risks to soil organisms. Numerous studies have shown that uptake and effects of metal depend on species, soil type 
and metal bioavailability. To induce potential effects, metals should be bioavailable for being taken up by soil organisms. The 
porewater hypothesis proposes that exposure takes place via the porewater or that uptake of metal is mediated by a 
porewater related route, and the free metal ion in soil porewater is supposed to be the potential toxic species that is 
actually taken up by soil organisms. This forms the theoretical basis of using the free metal ion to predict uptake and toxicity 
and leads to the free ion activity model. The development of the biotic ligand model (BLM) is an extension of the free ion 
activity model. It considers metal speciation and competition with other cations (e.g., H+, Na+, K+, Ca2+, Mg2+). Toxicity is 
assumed to be proportional to the fraction of the total biotic ligand sites (transport sites or physiologically active sites) 
occupied by the toxic metal. Initially BLMs were proposed as a tool to quantitatively predict metal toxicity for aquatic 
organisms. However, the principles underlying aquatic BLMs are likely to be valid also for terrestrial species, especially when 
exposure is predominantly via the dermal route and soil organisms (such as earthworms) are in close contact with the soil 
porewater. 
 
When developing BLMs for terrestrial organisms, there are two problems hindering the development of BLMs directly from 
the soil system used: Unlike in aquatic media, it is difficult to univariately modify the parameters that affect metal toxicity in 
soil. Another difficulty is that the inter-correlation among parameters in soil culture, for example, the amount of H+, Ca2+, 
and Mg2+ released to the soil porewater co-varies with the amount of metal added in soil. In this contribution a multi-
component Freundlich model rather than the BLM, was proposed to link metal toxicity in different species of earthworms to 
free metal activities and possible protective cations in soil porewater. This approach complies with the basic assumptions of 
the BLM but requires fewer parameters, facilitating the application of BLM principles in soil systems. The main objectives of 
the present study were to examine whether the multi-component Freundlich model, which complies with the BLM concept 
and incorporates cations competition, can effectively predict Cu toxicity across different earthworm species (Lumbricus 
rubellus, Aporrectodea longa and Eisenia fetida), and to explore the possibility of extrapolating the study results to other 
studies reported in literature. 
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Improved approaches are needed to rapidly and accurately assess the bioavailability of persistent, hydrophobic organic 
compounds in soils at contaminated sites.  Total concentration measurements do not provide an accurate indication of 
bioavailability.  The performance of a thin-film solid-phase extraction (TF-SPE) assay using vials coated with ethylene vinyl 
acetate polymer was compared to an earthworm bioassay (Lumbricus terrestris).  Experiments utilized, as a control, 
contaminated soil from a former orchard that received routine DDT and dieldrin applications >40 years ago.  The soil was 
amended with four different organic carbon materials at 5% by weight to assess the change in pesticide bioavailability.  
Equilibrium concentrations of dieldrin and 4,4’-DDT + 4,4’-DDE in the polymer coating were strongly correlated with uptake 
by earthworms after 48 d exposure, and bioavailability of 4,4’-DDE, 4,4’-DDD, and dieldrin was higher than 4,4’-DDT in the 
control soil.  Addition of organic carbon amendments significantly lowered bioavailability for all compounds except for 4,4’-
DDT where bioavailability was significantly higher for three out of four amendments.  TF-SPE was found to be an effective 
method to examine bioavailability of chlorinated pesticides in soils.   
 
Keywords: Pesticides, earthworms, bioavailability, soils 
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Uranium toxicity has been a concern for more than 100 years. The toxicology of many forms of uranium, ranging from dust 
of several oxides to soluble uranyl ion, was thoroughly studied during the Manhattan Project in the United States in the 
1940s. The development of depleted uranium kinetic penetrators as armor piercing incendiary weaponry produced a novel 
form of uranium environmental contamination, which led to greater susceptibility to the adverse health effects of the toxic 
heavy metal after its use in various military conflicts. The aerosol from burning uranium penetrator fragments is rapidly 
dissolved in biological fluids and readily absorbed from the lungs, leading to a wide range of toxic effects. We have studied 
some chelating agents for uranyl ion, including citrate ion and desferal (desferrioxamine B), that may be effective for 
minimizing the toxic effects of this insidious heavy metal. The characteristics of the desferrioxamine complex will be 
presented, along with some information about the use of citrate as an effective chelating agent for therapy of uranium 
toxicity. 
 
Keywords: uranium aerosol, uranium toxicity, desferrioxamine B, chelation therapy 
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form of uranium environmental contamination, which led to greater susceptibility to the adverse health effects of the toxic 
heavy metal after its use in various military conflicts. The aerosol from burning uranium penetrator fragments is rapidly 
dissolved in biological fluids and readily absorbed from the lungs, leading to a wide range of toxic effects. We have studied 
some chelating agents for uranyl ion, including citrate ion and desferal (desferrioxamine B), that may be effective for 
minimizing the toxic effects of this insidious heavy metal. The characteristics of the desferrioxamine complex will be 
presented, along with some information about the use of citrate as an effective chelating agent for therapy of uranium 
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Identifying the level of soil As contamination at which public health is threatened requires an understanding of As behavior 
in soils and site-specific factors. Arsenic bioavailability and the pool of bioaccessible As is affected by the soil environment, 
the redox state of As, and its' coordinating environment. We analyzed a variety of contaminated soils including orchard and 
sugarcane soils sprayed with arsenical insecticides, mine soils, arsenic adsorbed to ferrihydrite, and a reference soil 
National Institute of Standards and Technology’s standard reference material 2710 and 2710a [1]. Arsenic bioaccessiblity 
was measured using the Solubility/Bioavailability Research Consortium (SBRC) assay.  In vivo arsenic bioavailability was 
measured using mouse models. Relative bioavailabilities (RBA) of soil arsenic ranged from 11-53% (mean = 33%). In vitro 
soil arsenic bioaccessibility (IVBA) values were strongly correlated (R2 = 0.92) with soil arsenic relative bioavailability values 
(Fig. 1). The majority of As found in these contaminated surface soils was As(V) bound to Fe oxides. Remaining pools of As 
in were associated As(V) bound as scorodite, as well As(III) bound as realgar and arsenopyrite. Among physicochemical 
properties, combined concentrations of EPA method 3051a extractable iron and aluminum accounted for 80 and 62% of the 
variability in estimates of bioavailability and bioaccessibility, respectively. This multifaceted approach combined in vivo 
assays, in vitro assays, and physicochemical characterization of soils to yield congruent estimates of arsenic relative 
bioavailability and evidence of interrelations among physicochemical properties and bioavailability estimates.The 
implication of this research demonstrates that in vitro and in vivo studies paired with site-specific soil conditions may help 
predict As relative bioaccessiblity at other contaminated locations. Recent research demonstrates the effects of in vitro 
estimates of on measurements of bioaccessiblity and bioavailability [2-3].  We will review the recent literature on As 
bioaccessiblity and bioavailability, cost of the studies, and discuss how bioaccessiblity and bioavailability can inform policies 
makers and law enforcement officials.  
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Coal contains many hazardous heavy metals. Among these metals, mercury is the most concerned due to health issues 
resulting from its volatility; 30-75% of mercury in coal is released to air when it is burned in coal-fired power plant. 
Furthermore, when coal is cleaned or stored, toxic mercury compounds might be leached into the environment. Therefore, 
detection of original forms of mercury in coal will help to understand both the process of coalification and the pollution 
from different mercury species. Many studies have been devoted to the problem of mercury in coal, such as its mode of 
occurrence and its emission behavior. Unfortunately, only few are known about mercury in South African coals. In this 
work, the modes of occurrence of mercury in coals from six South African power stations were investigated using a 
modified USGS four stage sequential leaching protocol. Total mercury (HgTOT) concentrations were determined by ICP MS. 
Inorganic (IHg) and organomercury, especially methylmercury (MHg), species were determined by ID-GC-ICPMS. The results 
show that HgTOT ranged from 136 ng g-1 to 281 ng g-1, with a mean of 203 ng g-1 while Hg leached using different solvents 
ranged between 87 and 162 ng g-1. Mercury removal rates of  56-78% were achieved. Modes of occurrence of mercury 
were variable in studied coals, and the sulfide-bound (40.02%) together with the organic-bound (32.97%) mercury seemed 
to be the dominant forms. In addition, increasing the HCl concentration in the used protocol increased the amount of 
mercury leached (28.37%) during the HCl step.  On another hand, MHg in studied coals ranged between 0.09-0.39 ng g-1. 
GC-ICPMS chromatograms also showed unknown Hg peaks which were identified to be other organomercury species such 
as ethylmercury.The presented work appears to be an important input for the knowledge of mercury speciation in South 
African coals (95% of electrical energy in SA is from coal burning)  and results show that chemical coal cleaning can be a 
viable method of reducing mercury content in coal prior to combustion and therefore reducing its emission to the 
atmosphere. 
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Coal contains many hazardous heavy metals. Among these metals, mercury is the most concerned due to health issues 
resulting from its volatility; 30-75% of mercury in coal is released to air when it is burned in coal-fired power plant. 
Furthermore, when coal is cleaned or stored, toxic mercury compounds might be leached into the environment. Therefore, 
detection of original forms of mercury in coal will help to understand both the process of coalification and the pollution 
from different mercury species. Many studies have been devoted to the problem of mercury in coal, such as its mode of 
occurrence and its emission behavior. Unfortunately, only few are known about mercury in South African coals. In this 
work, the modes of occurrence of mercury in coals from six South African power stations were investigated using a 
modified USGS four stage sequential leaching protocol. Total mercury (HgTOT) concentrations were determined by ICP MS. 
Inorganic (IHg) and organomercury, especially methylmercury (MHg), species were determined by ID-GC-ICPMS. The results 
show that HgTOT ranged from 136 ng g-1 to 281 ng g-1, with a mean of 203 ng g-1 while Hg leached using different solvents 
ranged between 87 and 162 ng g-1. Mercury removal rates of  56-78% were achieved. Modes of occurrence of mercury 
were variable in studied coals, and the sulfide-bound (40.02%) together with the organic-bound (32.97%) mercury seemed 
to be the dominant forms. In addition, increasing the HCl concentration in the used protocol increased the amount of 
mercury leached (28.37%) during the HCl step.  On another hand, MHg in studied coals ranged between 0.09-0.39 ng g-1. 
GC-ICPMS chromatograms also showed unknown Hg peaks which were identified to be other organomercury species such 
as ethylmercury.The presented work appears to be an important input for the knowledge of mercury speciation in South 
African coals (95% of electrical energy in SA is from coal burning)  and results show that chemical coal cleaning can be a 
viable method of reducing mercury content in coal prior to combustion and therefore reducing its emission to the 
atmosphere. 
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Complexation by organic ligands is important in the bioavailability of Hg(II) in the environment, and mercury and natural 
organic matter (NOM) form exceptionally strong associations with each other.  This study compares the conditional binding 
constants for several Hg(II) complexes at pH = 7.0 to those for several Cd(II) and Zn(II) complexes in which the ligands are the 
same.  The magnitudes of the binding constants for the Cd(II) complexes compared to those of the Zn(II) complexes reflect the 
theory of hard and soft acids and bases (HSAB).  However, except in the cases of the Hg(II) complexes in which the ligands are 
thiolate containing, the magnitudes of the binding constants for the Hg(II) complexes compared to those of the Cd(II) 
complexes or Zn(II) complexes do not do so.  This apparent contradiction is explained in light of Group IIB metal 
electronegativity values.  For each ligand, the ionic character and the covalent character of each of the three metal-ligand 
complexes is compared to the other two.  The covalent character of each Hg(II) complex is considerably more than that of the 
Cd(II) or Zn(II) complex in which the same ligand is present.  For every ligand that is not thiolate containing, it is concluded that 
the magnitude of the binding constant for the Hg(II) complex compared to that of the Cd(II) complex or Zn(II) complex does not 
reflect HSAB theory because the Hg2+-ligand acid-base interactions are overshadowed by the covalent character of the Hg(II) 
complex.     
       
Keywords: covalent, electronegativity, Hg(II) complexes, HSAB, ionic                     
 
 



PO
ST

ER
 

PR
ES

EN
TA

TI
O

N
S

12
.0

8.
20

13



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Clean Energy Through Chemistry /  
CETC-P-01

653

Recent Efforts In The Quest For The Cyclopentazolate Anion 
 

I. Kobrsi.1 
1The Petroleum Institute, POBox 2533, Abu Dhabi, UAE 

ikobrsi@pi.ac.ae 
 

The cyclopentazolate anion, cyclo-N5
–, simply known as pentazolate, is an elusive molecular ion that has been theorized to 

exist as a stable entity ever since the synthesis of arylpentazole by Ugi and Husigen.  All efforts to isolate pentazolate as a 
stable complex have thus far been unfruitful.  However, several groups have in recent years been able to generate 
pentazolate in the gas phase and study it by spectroscopy.  The interest in pentazolate stems from its potential use as solid 
fuel.  Moreover, if coupled with other nitrogen allotropes, such as N5

+, it is predicted that the salt will be extremely 
energetic with the products of decomposition being only N2 gas (Scheme 1). 
 

N5
+N5

–    5 N2(g) + energy 
 
We have previously reported the potential use of group 1 and 2 metal salts supported by crown ethers to stabilize the 
pentazolate anion.  This stabilization was due to intramolecular CH---N interactions between the H-atoms on the crown 
ether and the N-atoms on the pentazolate anion as shown by DFT calculations.  This was mirrored by experiment using 
diisopropylaminotetrazolate as a model ligand for pentazolate.  More recently our efforts have focused on the use of 
electron-rich, low-coordinate Cu(I) complexes for the stabilization of the pentazolate anion.  Several complexes of Cu(I) 
triazolates and tetrazolates supported by phosphine or NHC ligands have been synthesized and studied as model complexes 
for the stabilization of pentazolate.  All results indicate that the Cu(I) systems are good candidates for the stabliziation of 
the pentazolate anion. 

 

Figure 1: Reaction between Cu(I) chloride and lithium tetrazolate using a less-bulky phosphine produces a dimeric, stable 
Cu(I) tetrazolato complex. 

 

Figure 2: Reaction between Cu(I) chloride and lithium tetrazolate using a more-bulky phosphine produces a monomeric, 
stable Cu(I) tetrazolato complex. 

Keywords: pentazole, pentazolate, tetrazolate, copper, DFT 
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Biodiesel has recently attracted attention as a renewable biofuel with fewer pollutant emissions than mineral diesel upon 
combustion [1]. Heterogeneous catalysts have the advantage that they can be easily removed from the reaction mixture by 
filtration and recycled [2]. One way to reduce the cost of the catalysts is to use agricultural wastes as catalytic materials. 
Using waste materials as catalysts also reduces the cost of waste handling and disposal [3]. The main characteristics of rice 
husk include a 16.3 MJ/kg heating value, a content of 74.0% volatile matter, and 12.8% ash [4]. About 70 million tons of rice 
husk ash (RHA) is produced annually worldwide, and adequate alternative dispositions must be planned to avoid negative 
environmental effects. RHA is largely composed of silica (87-99%) with small amounts of inorganic salts [5]. Because of its 
high silica content, RHA can be an economically viable raw material for producing silicates and silica in recent years [6]. The 
catalyst was prepared using a simple solid-state reaction, mixing, and well grinding 1.00 g RHA with 2.46 g Li2CO3 calcined at 
800 oC in air for 4 h. The catalysts were characterized using XRD, SEM, FTIR, TGA-DTA, and the Hammett indicator. The XRD 
peaks were mainly consistent with Li4SiO4. The catalyst was highly active because its basic strength (H_) exceeded 15.0. The 
catalyst was also air-insensitive, as only a few CO3

2- anions formed on the surface of catalyst after exposure to air for 72 h, 
and no obvious LiOH formed on the catalyst surface. Under the optimal reaction conditions of a methanol/oil molar ratio of 
12:1, a 2% catalyst amount, and a reaction temperature of 65oC for 2 h, this approach achieved 99.5% conversion to 
biodiesel. 
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Biodiesel has recently attracted attention as a renewable biofuel with fewer pollutant emissions than mineral diesel upon 
combustion [1]. Heterogeneous catalysts have the advantage that they can be easily removed from the reaction mixture by 
filtration and recycled [2]. One way to reduce the cost of the catalysts is to use agricultural wastes as catalytic materials. 
Using waste materials as catalysts also reduces the cost of waste handling and disposal [3]. The main characteristics of rice 
husk include a 16.3 MJ/kg heating value, a content of 74.0% volatile matter, and 12.8% ash [4]. About 70 million tons of rice 
husk ash (RHA) is produced annually worldwide, and adequate alternative dispositions must be planned to avoid negative 
environmental effects. RHA is largely composed of silica (87-99%) with small amounts of inorganic salts [5]. Because of its 
high silica content, RHA can be an economically viable raw material for producing silicates and silica in recent years [6]. The 
catalyst was prepared using a simple solid-state reaction, mixing, and well grinding 1.00 g RHA with 2.46 g Li2CO3 calcined at 
800 oC in air for 4 h. The catalysts were characterized using XRD, SEM, FTIR, TGA-DTA, and the Hammett indicator. The XRD 
peaks were mainly consistent with Li4SiO4. The catalyst was highly active because its basic strength (H_) exceeded 15.0. The 
catalyst was also air-insensitive, as only a few CO3

2- anions formed on the surface of catalyst after exposure to air for 72 h, 
and no obvious LiOH formed on the catalyst surface. Under the optimal reaction conditions of a methanol/oil molar ratio of 
12:1, a 2% catalyst amount, and a reaction temperature of 65oC for 2 h, this approach achieved 99.5% conversion to 
biodiesel. 
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Nanocrystalline TiO2 film is an ideal photoanode material, due to the high energy conversion efficiency, long-term stability 
and low cost production. However, it is well known that the large band gap of TiO2 (3.2eV) limits its absorption to the 
ultraviolet region. Recently, TiO2 film electrodes have been modified with quantum dots (QDs) of narrow-band-gap 
semiconducting materials. Among, CdS have attracted tremendous attention for a reasonable band-gap of 2.43 eV which 
matches the solar visible spectrum well. In this work, the TiO2 film electrodes sensitized with CdS QDs via chemical bath 
deposition method were prepared as the photoanode of dye-sensitized solar cells (DSSCs). Microstructural 
characterizations by XRD, SEM, TEM and EDX show that the CdS nanocrystals with the cubic structure have intimate contact 
to the TiO2 films. The amount of CdS QDs can be controlled by varying the dimming time. The experiment results 
demonstrate that the CdS QDs-sensitized solar cells show a wider absorption in the solar spectrum and an enhanced 
surface photovoltage response. The maximal photoelectric conversion efficiency of 5.57% was achieved by the DSSC based 
on CdS QDs-sensitized TiO2 film with 4 min. The performance improvement is ascribed to the enhancement of electron 
transport, the reduction of electron recombination and the long electron lifetime. 
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Figure 1: TEM image of CdS QDs deposited on TiO2 films and I-V characterization of CdS QDs sensitized on TiO2 film 
electrodes at 0 min, 2 min, 4 min and 6 min dipping time 
 
References 
1. H. Chen, W. Y. Fu, et al. Electrochim. Acta, 56, 919 (2010). 
2. M. Hamada, S. Nakanishi, et al. Acs Nano, 4, 4445 (2010). 
3. G. T. Dai, L. Zhao, et al. J. Colloid Interface Sci, 365, 46 (2012). 
4. Y. Z. Zheng, X. Tao, et al. Chem. Mater, 22, 928 (2010). 
 
Keywords: Co-sensitization, TiO2,CdS quantum dots, Dye-sensitized Solar Cells 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Clean Energy Through Chemistry /  
CETC-P-01

656

Preparation And Hydrogen Storage Characteristic Of Hollow Glass 
Microsphere 

 
Heondo Jeong1, Ko Yeon Choo1, Tae Hwan Kim1 

1Materials and Convergence Research Department,  
Korea Institute of Energy Research, 305-343, Daejeon, South Korea 

Presenting author: hdjung@kier.re.kr 
 

Hollow glass microsphere has attracted considerable attention as promising hydrogen storage material. The storage of 
compressed hydrogen gas in hollow glass microsphere offers potential advantage of high efficiency, safety, lightness, 
cheapness and simplicity in storage system design [1-3].  
Hollow glass microsphere was prepared by flame forming method with a variation of composition of fritz and blowing agent. 
It was revealed that SiO2, Na2O and B2O3 ratio of fritz played an important role in formation of hollow glass microsphere. 
The row materials range of forming hollow glass microsphere was 60 ~ 77 wt.% of SiO2, 10 ~ 30 wt.% of Na2O and  10 ~ 20 
wt.% of B2O3 respectively. The addition of a small amount of Co and Ge to the hollow glass microspheres greatly increased 
hydrogen storage and retention performance of hollow glass microsphere [4-5]. The hydrogen storage contents of Co 
doped hollow glass microspheres were investigated about 80 cc/g. They were 1.5 times higher than that of hollow glass 
microspheres without metal doping. 
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Figure 1: The H2 adsorption isotherm for Co and Ge doped hollow glass microspheres and without metal doping 
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While dye-sensitized solar cells (DSSCs) have attracted great attention due to their high power conversion efficiency (PCE) 
[1], use of low-cost materials and easy fabrication processes, the PCE still lags behind that of inorganic solar cells. Much 
emphasis has been placed on improving the PCE of DSSCs by reducing the recombination of injected electrons with oxidized 
species of the redox couple present at the surface of bare TiO2 particles [2] as well as by increasing their light harvesting 
using the addition of the scattering layers comprising large particles of TiO2-based nanostructures [3] to form a multilayer 
structure for adequate light trapping. In this research, the effects of localized surface plasmons (LSPs) on the performance 
of liquid and solid-like electrolyte dye-sensitized solar cells (DSSCs) have investigated. Ag nanoparticles (NPs) were prepared 
by photoreduction in the presence of Generation 5 polyester hydroxyl acetylene bis(hydroxymethyl)propanoic acid 
dendrons (Dendron) as a stabilizer. The plasmon-enhanced DSSCs were achieved by incorporating Ag@Dendron 
nanoparticles into TiO2 photoanodes. The presence of dendrons prevents the photoelectrons from recombining on the 
surface of TiO2 semiconductor and improves the stability of metal NPs. With the addition of Ag@Dendron NPs, the 
photocurrent and the PCE of DSSCs increased due to the LSP effect of metal NPs and the barrier effect of dendron, which 
were confirmed by the increased incident photon-to-photocurrent efficiency and by electrochemical impedance 
spectroscopy analysis.  

  

Figure 1: Scheme and photocurrent density-potential characteristics of solid-state DSSCs with different amount of 
Ag@dendron NPs under simulated illumination (AM 1.5, 100 mWcm-2) with masking. The cell size is 0.5 x 0.5 cm-2. 
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Biomass is one of the renewable energy sources considered as an alternative for fossil fuels. When it is compared with 
other renewable energy sources such as hydropower, geothermal, solar or wind, biomass is much more abundant in annual 
production and distributed throughout the world [1]. Direct combustion of biomass has been used widely since ancient 
times for cooking and heating purposes. However, with higher moisture content and lower net energy density, there are 
some difficulties of transportation, storage, and usage of biomass before pre-treatment. For this reason, thermochemical 
conversion of biomass such as pyrolysis, liquefaction or gasification is needed to produce fuels or value-added chemicals 
[2]. Liquefaction is a process where it is heated with or without a catalyst under high pressure at temperatures ranging 
between 250 oC and 400 ◦C. The liquefaction process has certain advantages such as the presence of solvent which prevents 
the cross-linking and reverse reactions by diluting the concentration of the products and relatively lower temperatures 
when compared with pyrolysis [3].Biomass is the most available source of energy among the environment friendly and 
renewable energy sources, especially for Turkey. Turkey has very rich biomass resources and great agricultural potential 
with 25 million hectares of arable land and numerous plants grow in the lands of Turkey. As one of the abundant and fast 
growing plants found in many parts of Turkey, Ferula orientalis L. has been chosen with the idea of bio-oil or chemicals 
production from its stalks which go dormant by mid-summer and no value in terms of industrial respect. Ferula orientalis L. 
stalks were liquefied in an autoclave in supercritical organic solvents (methanol, ethanol, 2-propanol, acetone and 2-
butanol) with (NaOH, Na2CO3, ZnCl2) and without catalyst at five different temperatures ranging from 240 oC to 320 oC. The 
amounts of solid, liquid (bio-oil) and gas produced, as well as the composition of the resulting liquid phase, were 
determined. The effects of various parameters such as temperature, solvent, catalyst and ratio of catalyst on product yields 
were investigated. The results showed that conversion highly depends on the temperature and catalyst. The highest bio-oil 
yield (53.97%) was obtained using acetone with 10% zinc chloride at 300 oC temperature. Some of selected bio-oils were 
extracted with benzene and diethyl ether and analyzed by an elemental analyzer, FT-IR and GC–MS. 
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There is no doubt that energy sources will play an important role in the world’s future. The energy needs are continuously 
increasing due in proportion to increasing in industrialization and population. Today petroleum, natural gas, coal, hydraulic 
power and nuclear energy are the basic sources of energy in the world. The usage of petroleum and the other fossil fuels 
causes many problems such as greenhouse gas and air pollution [1].Biomass is the fourth largest source of energy in the 
world supplying about 14% of primary energy [2]. Developing countries as a whole get 35% of their energy from biomass 
and many provide over 90% of total energy used in the form of traditional fuel, e.g., fuelwood and dung. Since 90% of the 
world’s population may reside in developing countries by 2050, biomass energy is likely to remain a substantial energy 
source [3]. Biomass residues are invaluable as an immediate and relatively cheap energy resources to provide the initial 
feedstock in the development of a large bio-energy industry, offering an environmentally acceptable way of disposing of 
unwanted and often polluting waste [4].Turkey has very rich biomass resources. The numbers of plants in the flora of 
Turkey are roughly ten thousands, which is equal to the number of plants in Europe continent. These plants can be valuable 
as renewable energy sources and chemicals such as grain dust, woody or lignocellulosic wastes, woody (poplar, ailanthus 
altissima etc.) and non-woody plants, sunflower stalks, typha and cotton stalks or aquatic plants (algae). Turkey imports 
70% of its energy need. For that reason, In turkey, renewable energy studies are very important as they are for the world. In 
the present study, milled Heracleum persium stalks were converted to liquid products by using organic solvents (methanol, 
ethanol, acetone and 2-butanol) with catalysts (10% NaOH or Na2CO3) and without catalyst in an autoclave at temperatures 
of 518, 538 and 558 K. The liquid products were extracted by liquid-liquid extraction (benzene and diethyl ether). The 
percentage yields from supercritical methanol, ethanol, 2-butanol and acetone conversions were 49.1, 55.7, 58.7 and 71.0 
at 558 K respectively. In the catalytic run with NaOH, the highest conversion was obtained by using ethanol as a solvent at 
the same temperature. The yields of conversion were analyzed by GC-MS. 
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This work shows the results of analysis of ethyl-levulinate obtained from biomass like biofuels according with European 
specifications.This was done like part of DIBANET Project (Development of Integrated Biomass Approaches Network) of 
Seventh Framework Programme Theme: FP7- Energy.2008.3.2.1 The hydrolysis and subsequent degradation of biomass  
can produce (i) levulinic acid, (ii) furfural (which can be converted to levulinic acid via hydrogenation), (iii) formic acid, and 
(iii) solid residues (SR).  The esterification of levulinic acid with (sustainable) ethanol produce the  ethyl-levulinate. 
The Dibanet processes 

 
Experimental study 
 
We received and analyzed samples of ethyl- levulinate prepared by others project partners. Then prepare blends with diesel 
fuel, biodiesel and gasoline. The first diesel fuel blends containing 5 and 10% of ethyl-levulinate were evaluated in 
accordance with the European standard EN 590.  
A mixture of 5% of ethyl-levulinate in a B7 biodiesel was tested according to this standard. 
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  Its well known that fossil fuels reserves are becoming exhausted at an alarming rate. The role of internal fuels needs to be 
reviewed. Scientists have turned to cobaloximes [1] as a good choice for the reductive catalysts in conjuction with 
photosensitizers such as [Ru(bipy)3]2+, [ReBr(CO)3bpy] [2] for hydrogen production. 
  We present an homogeneous photocatalytic system using [ReBr(CO)3amphen] (amphen= 1,10 – phenathroline – 5 – 
amino) as a photosensitizer, [Co(dmgH)2] as a hydrogen reaction catalyst, triethanolamine as an irreversible reductive 
quencher and AcOH as proton source. The process showed a dependence on [dmgH2], [AcOH] and [Co(AcO)2.4H2O]. The 
system presents very high TONs after 24h irradiation.      
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Hydrogen production from photocatalytic splitting of water is a very active area of research. Specifically, researchers now 
turn to molecular compounds that can achieve either water reduction or proton reduction. Metal dithiolenes – especially 
their anions – have proved effective catalysts [1,2,3].At the same time, porphyrins are valuable photosensitizers as their 
properties can be tuned by means of chemical modification. Long-lived excited state lifetimes as well as reversible 
oxidations and reductions in a wide potential area are useful for a variety of applications, such as TiO2 sensitization [4]. 
Motivated by the above, we combined zinc tetraphenylporphyrin with nickel(bis((4’-methoxyphenyl)-phenyl-1,2-dithiolene) 
monoanion and found that hydrogen is evolved in a mixed solvent system (dmf - water) after irradiation (λ > 330 nm) with 
alkylamines as sacrificial electron donors. Turnover number (TON) was ~5. Although the system presents low effectiveness, 
it provides insight for supramolecular water splitting and opens the way for photosensitizers and catalysts with earth-
abudant metals. 
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Hydrogen production from photocatalytic splitting of water is a very active area of research. Specifically, researchers now 
turn to molecular compounds that can achieve either water reduction or proton reduction. Metal dithiolenes – especially 
their anions – have proved effective catalysts [1,2,3].At the same time, porphyrins are valuable photosensitizers as their 
properties can be tuned by means of chemical modification. Long-lived excited state lifetimes as well as reversible 
oxidations and reductions in a wide potential area are useful for a variety of applications, such as TiO2 sensitization [4]. 
Motivated by the above, we combined zinc tetraphenylporphyrin with nickel(bis((4’-methoxyphenyl)-phenyl-1,2-dithiolene) 
monoanion and found that hydrogen is evolved in a mixed solvent system (dmf - water) after irradiation (λ > 330 nm) with 
alkylamines as sacrificial electron donors. Turnover number (TON) was ~5. Although the system presents low effectiveness, 
it provides insight for supramolecular water splitting and opens the way for photosensitizers and catalysts with earth-
abudant metals. 
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Non-aqueous rechargeable Li-air batteries containing carbonate-based electrolytes produce irreversible discharge products 
like lithium carbonate (Li2CO3 and LiRCO3). These discharge products are not decomposed during charging and accumulated 
at the cathode during cycling, resulting in capacity fading and sudden death of cell ultimately. Therefore, the development 
of non-carbonate electrolytes and the complete decomposition of discharge products during charging are essential for 
achieving the reversibility of Li-air batteries. 
Since non-aqueous rechargeable Li-air batteries containing carbonate-based electrolytes showed a limited cycle life, we 
investigated the effect of TEGDME (Tetraethylene glycol dimethyl ether) and hydrophobic ionic liquid as non-carbonate 
electrolytes on the improvement of cycleability. Excellent chemical and thermal stability of these electrolytes may be 
suitable for long-term stability of the Li-air batteries. 
In this work, we investigated the charge-discharge behaviors of Li-air batteries using TEGDME and hydrophobic ionic liquid 
(eg. EMITFSI) mixed electrolytes. The effect of electrolyte compositions on the cell performance was electrochemically 
analyzed with FT-IR, SEM, and XRD. 
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Recently, scientists have been focused to synthesize electrocatalysts for proton reduction. Einsenberg, Peters and Artero 
investigated some cobaloximes  which were active in artificial photosynthesis [1],[2],[3],[4], but still there is the necessity of 
an electrocatalyst cheaper than the cobaloximes and with high TONs. One interesting family of compounds for this purpose 
is 1,2 –dithiolenes nickel complexes, since nickel is a cheap and abundant metal [5]. Here, we present an artificial 
photocatalytic system for H2 generation from aqueous protons driven by light, using [Rebpy(CO)3Br] as a photosensitizer, 
[Ni[S2C2(C6H5)(C6H4–OCH3–4)]] (1), [Ni[S2C2(C6H5)(C6H4–OCH3–4)]2]-(NEt4)+ (2),[Ni[S2C2(C6H5)2]2]-(NEt4) (3), [Ni[S2C2(C6H5)2]2] 
(4) [Ni[S2C2(C6H5)(C6H4–OCH3–4)2]2]2-(N2H5)2

+ (5) as catalysts,  triethanolamine as the sacrificial electron donor and AcOH as 
proton source. These nickel dithiolene complexes  represent a new group of active catalysts for the reduction of protons  
with  very high TONs and only after 2h irradiation. We also present the characterization of (1) and (2) nickel dithiolene 
complexes.  
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Natural gas compressor stations, which are typically found every 80 to 120 km along a gas pipeline, are involved in 
maintaining sufficient pressure for the gas to travel through a pipeline system. Compressor stations usually contain more 
than one turbo compressor. Compressor stations release Greenhouse emissions, specifically carbon dioxide (CO2) and 
methane (CH4). Significant reductions in CO2 and CH4 can be achieved by minimizing operational cost and maintenance 
cost. So the problem which arises is to determine , for a given supply at the network entrance nodes, the optimal operation 
of gas pipeline networks which involves selecting compressors operational schedules that provide the least operational cost 
and also least maintenance cost. This implies multi-objective optimization of a constrained network.  
In this paper, a genetic algorithm (NSGA II) is used to solve this bi-objective problem. That is the simultaneous minimization 
of the fuel consumption in the compression stations and the minimization of the number of compressors switching (on to 
off, or off  to on). 
The first set of decision variables defined is the set of binary variables to indicate the on/off status of the compressors at 
each time step. The compressor station discharge pressure is another decision variable. 
The considered gas pipeline in our calculations is the “GZ1 Hassi R'mell-Arzew" gas pipeline. This pipeline is constituted of 
five compressor stations which are constituted by several identical turbo compressors, installed in parallel. 
As mentioned above, the solver NSGA-II of the modeFRONTIER, coupled with an excel program was used for solving the 
multi-objective problem. 
At the conclusion of this study which is dedicated to the planning of the operation of turbo compressors . We can provide a 
decision aid tool to operators of gas pipeline networks for making suitable decision to determine discharge pressures and 
number of turbo compressors to put in service.  
This optimal planning of the functioning of compressor units, we allows for significant gains in consumed power, but it also 
allows us to reduce CO2 and CH4 emissions into the atmosphere. 
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DNA sensors are widely used for the detection of various species able to specifically interact with DNA. In electrochemical 
biosensors, changes in the currents related to the redox-active labels or the permeability of the surface layer are mainly 
recorded. The design of new mediators systems and their implementation in the biorecognition layer are of most 
importance for the improvement of the DNA sensor performance. New approaches to the development of label free DNA 
sensors based on phenazine dyes implemented in the electropolymerized layers or covalently attached to the macrocyclic 
carriers have been proposed for the detection of thrombin, antitumor drugs (daunorubicin) or oxidative damage. In all the 
cases, the response is related to the shift in the rate of electron exchange between reduced and oxidized forms of the dyes 
located near the DNA or aptamer molecules in the sensing layer. This results in decrease of the current in voltammetric 
sensors and increase of the charge transfer resistance in the impedimetric biosensors. Thrombin was determined by the 
aptasensor obtained by self-assembling of electropolymerized Neutral red or Thionine blue which were deposited onto the 
glassy carbon electrode by multiple potential scanning. After that, polycarboxylated thiacalix[4]arene derivative was 
adsorbed onto the polymer layer and the same phenazine dye and specific aptamer 5’-GGT TGG TGT GGT TGG-3’ with 
terminal amino group were simultaneously attached by carbodiimide binding. The morphology of the surface layer and 
electron transfer characteristics were determined by AFM, EIS and voltammetry with ferricyanide ion as redox probe. The 
aptasensors make it possible to detect down to 0.05 nM of thrombin in EIS and 0.3 nM of thrombin in voltammetric 
measurements. The influence of a phenazine dye nature and the surface layer content on the sensitivity of thrombin 
detection is discussed. 
Daunorubicin and oxidative damage of DNA have been determined with multi-layered DNA sensor with electropolymerized 
phenazine dyes covered with native DNA from salmon sperm and polyelectrolytes providing the integrity of the surface 
layer and its durability when used. The changes in the charge transfer resistance and charge separation were recorded prior 
to and after the contact of the DNA sensor with an analyte. The preliminary saturation of the surface layer with Methylene 
blue, an electrochemically active intercalator, increased the sensitivity of daunorubicin detection. The biosensor made it 
possible to detect down to 0.1 M of daunorubicin. The discrimination of the signal related to the DNA intercalation and 
oxidative damage by Fenton reagent has been proposed on the base of opposite trends in the changes of the capacity and 
resistance of the surface layer. 
Financial support of the RFBR grant programs for young scientists (“My first grant”, No 12-03-31737 mol_a) and of the 
Stipendium program of the Russian President for young scientists (SP-1337.2012.4) is acknowledged.    
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DNA sensors are widely used for the detection of various species able to specifically interact with DNA. In electrochemical 
biosensors, changes in the currents related to the redox-active labels or the permeability of the surface layer are mainly 
recorded. The design of new mediators systems and their implementation in the biorecognition layer are of most 
importance for the improvement of the DNA sensor performance. New approaches to the development of label free DNA 
sensors based on phenazine dyes implemented in the electropolymerized layers or covalently attached to the macrocyclic 
carriers have been proposed for the detection of thrombin, antitumor drugs (daunorubicin) or oxidative damage. In all the 
cases, the response is related to the shift in the rate of electron exchange between reduced and oxidized forms of the dyes 
located near the DNA or aptamer molecules in the sensing layer. This results in decrease of the current in voltammetric 
sensors and increase of the charge transfer resistance in the impedimetric biosensors. Thrombin was determined by the 
aptasensor obtained by self-assembling of electropolymerized Neutral red or Thionine blue which were deposited onto the 
glassy carbon electrode by multiple potential scanning. After that, polycarboxylated thiacalix[4]arene derivative was 
adsorbed onto the polymer layer and the same phenazine dye and specific aptamer 5’-GGT TGG TGT GGT TGG-3’ with 
terminal amino group were simultaneously attached by carbodiimide binding. The morphology of the surface layer and 
electron transfer characteristics were determined by AFM, EIS and voltammetry with ferricyanide ion as redox probe. The 
aptasensors make it possible to detect down to 0.05 nM of thrombin in EIS and 0.3 nM of thrombin in voltammetric 
measurements. The influence of a phenazine dye nature and the surface layer content on the sensitivity of thrombin 
detection is discussed. 
Daunorubicin and oxidative damage of DNA have been determined with multi-layered DNA sensor with electropolymerized 
phenazine dyes covered with native DNA from salmon sperm and polyelectrolytes providing the integrity of the surface 
layer and its durability when used. The changes in the charge transfer resistance and charge separation were recorded prior 
to and after the contact of the DNA sensor with an analyte. The preliminary saturation of the surface layer with Methylene 
blue, an electrochemically active intercalator, increased the sensitivity of daunorubicin detection. The biosensor made it 
possible to detect down to 0.1 M of daunorubicin. The discrimination of the signal related to the DNA intercalation and 
oxidative damage by Fenton reagent has been proposed on the base of opposite trends in the changes of the capacity and 
resistance of the surface layer. 
Financial support of the RFBR grant programs for young scientists (“My first grant”, No 12-03-31737 mol_a) and of the 
Stipendium program of the Russian President for young scientists (SP-1337.2012.4) is acknowledged.    
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Occurrence of proteolytic enzymes in milk is often associated with technological problems and sensory, rheological and 
functional defects of final dairy products. Lipase is a type of enzyme known as a hydrolase and is responsible for catalysing 
the hydrolysis of triglycerides (the substrate) into fatty acids and glycerol. The molecules being broken down by lipase are 
lipids. Milk contains more fat than most liquids and a majority of these lipids are classed as triglycerides which therefore 
makes milk a suitable liquid to be used for this experiment. Using solid fat such as lard would be impractical because the 
enzyme lipase would only be able to bind with lipids on the surface of the lard, meaning there would be an extremely slow 
reaction rate. The globules of fat found in the milk gives the lipids a larger surface area and provides more ‘surfaces’ that 
the lipase enzyme can bind to. In this study, the sterile milk samples detection microbial quality and the sterile milk carried 
out to determine between lipase with microbial growth. The sterile milk samples were invastegated microbiological (total 
psichrophile aerobe bacteria (TPAB), lipolitic bacteria (LB), Lactic Acid Bacteria (LAB) and Pseudomonas  spp.) and chemical 
(lipase activity and pH) at storage day 0., 1., 2., 3., 4. and 5.. The study were evaluated 10 repeat and each repeat 6 samples. 
The result of, microbial road rapidly increased between 1th with 4th.   In paralel, the lipase activity rapidly increased by day 4 
and the next day were decreased. The lipase activity in day 1th were determined 0.567 U/L. Afterwords day, this value 
increased. The lipase activity were determined 108.53 U/L storage day 4. The TPAB count are increased until storage day 4, 
then this count not changed day 5th. Considering the course of microbial activity, in the parallel lipase activity, the 
relationship strong observed between lipolitic microorganism and lipase activity, especially. 

  
Key words: Sterile milk, Lipase activity, Microbiological quality. 
 

 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Analysis / CA-P-01

668

Cholinesterase Sensors Based On Silver Nanoparticles Implemented In 
Macrocyclic Matrices For Pesticide Detection 

 
R.V. Shamagsumova1, E.S. Piven1, R.R. Sitdikov2, I.I. Stoikov2, G.A. Evtugyn1 

 
1Analytical Chemistry Department of Kazan Federal University, Kazan, Russian Federation 

2Organic Chemistry Department of Kazan Federal University, Kazan, Russian Federation 
Presenting author: rezeda84190@mail.ru 

 

There is a growing demand in fast and inexpensive sensors devoted to the detection of toxic substances, including 
organophosphate and carbamate pesticides inhibiting acetylcholinesterase (AChE), a key enzyme providing nerve impulse 
transmission. Although there are many examples of cholinesterase sensors, the improvement of their analytical 
characteristics and operation stability remains an important target of modern investigations. In this work, a new platform 
for the development of cholinesterase sensor on the base of silver nanoparticles implemented in thiacalixarene matrix has 
been elaborated and successfully applied for the detection of anticholinesterase pesticides. 
The modification of glassy carbon electrode was performed by consecutive drop casting deposition of carbon black and 
thiacalix[4]arene derivatives bearing catechol fragments in the substituents of the lower rim. The reaction of the 
thiacalixarenes with Ag+ ions resulted in the formation of the silver nanoparticles. The AFM study confirmed a narrow size 
distribution of the particles which can be controlled by choosing the reaction period and reactant concentration. In optimal 
conditions, the average size of about 10 nm has been achieved. The immobilization of acetylcholinesterase from electric eel 
was performed by carbodiimide binding onto the modifier layer. The cholinesterase sensor showed remarkable response 
toward acetylthiocholine related to the mediated oxidation of thiocholine, a product of enzymatic hydrolysis recorded at 
150-200 mV vs. Ag/AgCl.  

 
Significant decrease of the overvoltage observed for thiocholine oxidation was referred to the mediator activity of silver 
nanoparticles promoted by macrocyclic moiety participating in the electorn transfer. The cholinesterase sensor developed 
was applied for the detection of anticholinesterase pesticides, i.e., aldicarb and malaoxon. For this reason, the biosensor 
was first incubated for 10 min in the pesticide solution and then the substrate was added and the current measured in 
chronoamperometric mode. Due to the irreversible AChE inhibition, the decay of the current was observed depending on 
the pesticide concentration and incubation period. Optima conditions (amounts of AChE immobilized, incubation period, 
substrate concentration) have been determined to obtain reliable sensitive response which depended on the nature and 
concentration of the pesticides. The cholinesterase sensor made it possible to detect 1×10-8 -7×10-6 M of aldicarb and 4×10-

10 -1×10-7 M of malaoxon. Besides, the residual amounts of the pesticides have been determined in spiked grape juice with 
no additional; sample treatment. The recovery of 89-105% was obtained for malaoxon in the presence of up to 10 % of 
acetonitrile. 
Financial support of the RFBR grant programs for young scientists (“My first grant”, No 12-03-31725 mol_a) is 
acknowledged.    
 
Keywords: cholinesterase sensor, biosensor, electrochemical sensor. inhibition, pesticide analysis 
 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Analysis / CA-P-01

669

Cholinesterase Sensors Based On Silver Nanoparticles Implemented In 
Macrocyclic Matrices For Pesticide Detection 

 
R.V. Shamagsumova1, E.S. Piven1, R.R. Sitdikov2, I.I. Stoikov2, G.A. Evtugyn1 

 
1Analytical Chemistry Department of Kazan Federal University, Kazan, Russian Federation 

2Organic Chemistry Department of Kazan Federal University, Kazan, Russian Federation 
Presenting author: rezeda84190@mail.ru 

 

There is a growing demand in fast and inexpensive sensors devoted to the detection of toxic substances, including 
organophosphate and carbamate pesticides inhibiting acetylcholinesterase (AChE), a key enzyme providing nerve impulse 
transmission. Although there are many examples of cholinesterase sensors, the improvement of their analytical 
characteristics and operation stability remains an important target of modern investigations. In this work, a new platform 
for the development of cholinesterase sensor on the base of silver nanoparticles implemented in thiacalixarene matrix has 
been elaborated and successfully applied for the detection of anticholinesterase pesticides. 
The modification of glassy carbon electrode was performed by consecutive drop casting deposition of carbon black and 
thiacalix[4]arene derivatives bearing catechol fragments in the substituents of the lower rim. The reaction of the 
thiacalixarenes with Ag+ ions resulted in the formation of the silver nanoparticles. The AFM study confirmed a narrow size 
distribution of the particles which can be controlled by choosing the reaction period and reactant concentration. In optimal 
conditions, the average size of about 10 nm has been achieved. The immobilization of acetylcholinesterase from electric eel 
was performed by carbodiimide binding onto the modifier layer. The cholinesterase sensor showed remarkable response 
toward acetylthiocholine related to the mediated oxidation of thiocholine, a product of enzymatic hydrolysis recorded at 
150-200 mV vs. Ag/AgCl.  

 
Significant decrease of the overvoltage observed for thiocholine oxidation was referred to the mediator activity of silver 
nanoparticles promoted by macrocyclic moiety participating in the electorn transfer. The cholinesterase sensor developed 
was applied for the detection of anticholinesterase pesticides, i.e., aldicarb and malaoxon. For this reason, the biosensor 
was first incubated for 10 min in the pesticide solution and then the substrate was added and the current measured in 
chronoamperometric mode. Due to the irreversible AChE inhibition, the decay of the current was observed depending on 
the pesticide concentration and incubation period. Optima conditions (amounts of AChE immobilized, incubation period, 
substrate concentration) have been determined to obtain reliable sensitive response which depended on the nature and 
concentration of the pesticides. The cholinesterase sensor made it possible to detect 1×10-8 -7×10-6 M of aldicarb and 4×10-

10 -1×10-7 M of malaoxon. Besides, the residual amounts of the pesticides have been determined in spiked grape juice with 
no additional; sample treatment. The recovery of 89-105% was obtained for malaoxon in the presence of up to 10 % of 
acetonitrile. 
Financial support of the RFBR grant programs for young scientists (“My first grant”, No 12-03-31725 mol_a) is 
acknowledged.    
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A float process is one of superior forming technologies to produce large-area and flat 
glass. In the forming furnace, an upper (atmosphere) side of glass is reduced by exposing to 
atmospheres composed of nitrogen and hydrogen. The depth of the reduction layer influences 
the characteristics of glass. The ratio of Fe(II) and total-Fe in glass is commonly determined 
by spectrophotometry1,2) and used as the indexes of reduction. The 2,2’-dipyridyl method 
combined with a masking technique using perfluoropolymer and an etching technique has 
been investigated to determine the ratio at the surface of glass.  

Glass was cut and rinsed with de-ionized water. The atmosphere side of glass was 
covered with a polyimide tape. CYTOPTM, 
which is a thermosetting perfluoropolymer 
produced by AGC, was applied to the other 
sides. The glass was annealed in an oven to 
cure the polymer. After cooling, the polyimide 
tape was peeled. The etching procedure is 
shown in Figure 1. The glass was etched with 
a mixture of hydrofluoric acid and 
hydrochloric acid under nitrogen flow. After 
etching, the etchant was transferred to a 
polypropylene volumetric flask and boric acid 
solution was added to mask excess 
hydrofluoric acid. Two portions of the etching 
solution were transferred to volumetric flasks, 
respectively. For one of the flasks, 
2,2’-dipyridyl solution and ammonium acetate 
solution were quickly added to determine Fe(II). For another flask, hydroxylammonium 
chloride solution, 2,2’-dipyridyl solution and ammonium acetate solution were added to 
determine total-Fe. 

Analytical results of a soda-lime-silicate glass are shown in Figure 2. The ratio of Fe(II) 
and total-Fe in the depth of 0-10 μm is 
0.53. The ratios in the depth of 10-20 μm 
and 20-30 μm are 0.24 and 0.23, 
respectively. In comparison to the average 
ratio of 0.22 in glass, the glass surface in 
the depth of 0-10 μm is reduced by 
atmospheres in the forming furnace. 
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Polybrominated biphenyls (PBB) and polybrominated diphenyl ethers (PBDE) have been used extensively as cheap flame 
retardants in various products, particularly in plastics from television (TV) and personal computer (PC) monitors. The EU 
Directive 2002/95/EC [1] defines limit values, amongst others, for PBB and PBDE in new EE equipment which is relevant in 
the regards to recycling of plastics. Several different analytical methods for reliable determination of brominated flame 
retardants in waste plastics such as gas chromatography with mass spectrometry (GC-MS) have been presented by now [2, 
3]. However, these methods are time consuming, demand a fairly complex sample preparation and are not suitable for 
measurements on site and in real time. This contribution is focused on the on site determination of the bromine content in 
two different types of WEEE, namely plastic from TV (black plastic) and plastic from PC (grey plastic), with a portable XRF. In 
all, over 3000 pieces of black and 1600 pieces of grey plastic waste were analyzed with a portable XRF. The applied 
approach was validated by comparing the data of portable XRF with collective samples of TV and PC plastics with a well 
approved reference method (GC-MS). The results showed good and sufficiently accurate correlation between these two 
methods. The portable XRF was proven to be a rather effective tool for constant and fast monitoring of large volumes of 
WEEE plastics regarding the content of polybrominated flame retardants in practice. Additionally, advantages, 
disadvantages and limitations of this method for this field of application will be discussed in this contribution. 
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Polybrominated biphenyls (PBB) and polybrominated diphenyl ethers (PBDE) have been used extensively as cheap flame 
retardants in various products, particularly in plastics from television (TV) and personal computer (PC) monitors. The EU 
Directive 2002/95/EC [1] defines limit values, amongst others, for PBB and PBDE in new EE equipment which is relevant in 
the regards to recycling of plastics. Several different analytical methods for reliable determination of brominated flame 
retardants in waste plastics such as gas chromatography with mass spectrometry (GC-MS) have been presented by now [2, 
3]. However, these methods are time consuming, demand a fairly complex sample preparation and are not suitable for 
measurements on site and in real time. This contribution is focused on the on site determination of the bromine content in 
two different types of WEEE, namely plastic from TV (black plastic) and plastic from PC (grey plastic), with a portable XRF. In 
all, over 3000 pieces of black and 1600 pieces of grey plastic waste were analyzed with a portable XRF. The applied 
approach was validated by comparing the data of portable XRF with collective samples of TV and PC plastics with a well 
approved reference method (GC-MS). The results showed good and sufficiently accurate correlation between these two 
methods. The portable XRF was proven to be a rather effective tool for constant and fast monitoring of large volumes of 
WEEE plastics regarding the content of polybrominated flame retardants in practice. Additionally, advantages, 
disadvantages and limitations of this method for this field of application will be discussed in this contribution. 
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Worldwide border security is facing major challenges due to threats from terrorism and criminal organizations. Moreover, 
continued increase of illicit human trafficking is of particular concern as well as problems with illegal transportation of 
drugs, weapons and other restricted goods. Existing mainstream technologies have limitations and are still investigated for 
improvements.   
 
Human chemical signatures in a constant or dynamic environmental background profile in combination with onsite mass 
spectrometry based instruments can provide reliable, rapid and cost-effective methods of illegal human migration 
detection. The present work describes the use of a portable membrane inlet mass spectrometer (MIMS) for the detection 
of hidden persons in a confined space. It is used for sensing of volatile organic compounds (VOCs) emitted from exhaled 
breath, sweat, skin and other biological excretes as chemical signs of human life. Human VOCs emissions from body glands 
are usually in the area of ppt to ppb level and potentially can increase to ppm level after several hours in a confined space. 
 
Our experiment examines the presence of young males under 30 in two different size container simulators. The tests ran 
under reproducible conditions for 20 days and were done for a single man-volunteer and three men for the first time. 
During tests, the participants were asked to follow an 8 hour experimental protocol in which their body scent was filling the 
simulators. The experimental measurements were carried out by using a triple filter quadrupole mass spectrometer 
coupled with a Polydimethylsiloxane membrane probe. As expected, large number of VOCs was detected. Human presence 
was confirmed by observation of increases in the following analytes: NH3, CO2, CO, water, acetone, isoprene, carboxylic 
acids like lactic and propanoic acids and many hydrocarbons such as pentane, hexane and heptane. The experiments lead 
to the conclusion that the detected substances and their relative abundances may be used as characteristic markers 
(alarms) of hidden human presence in border checkpoints and particularly in containers of cargo services. 
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Mercury is a toxic element and exists in relatively low concentration in the environment. The factors that determine 
whether health effects occur and their severity include the type of mercury, the dose, the age of the person exposed, the 
duration and the route of exposure. [1]  
Methylmercury has been linked to developmental, cognitive and neurological disorders and low concentration are thought 
to cause subclinical disorders especially in children. The exposure of methylmercury is mainly through the diet of fish, 
seafood and the meat of marine mammals. [2] 
As the consumption of fish is the main exposure to methylmercury, many governments provide recommendations or legal 
limits for the maximum amount of mercury and/or methylmercury on fish sold on the market. For example, the guideline 
levels are 0.5 mg methylmercury/kg in non-predatory fish and 1 mg methylmercury/kg in predatory fish for Codex 
Alimentarius. The action level set by US FDA is 1 mg methylmercury/kg in finfish and shellfish. The European Community 
allows 0.5 mg mercury/kg in fishery products (with some exceptions) while Japan allows up to 0.4 mg total mercury/kg (or 
0.3 mg methylmercury/kg) in fish. [2] 
GC-ICP-MS has been the preferred method for the speciation analysis of methyl mercury due to the capability of this 
equipment in providing highly selective and sensitive testing to meet stringent food regulations on total mercury and 
methyl mercury. However, with improvement in sensitivity of the ICP-MS and the increasing adoption of the hybrid system 
in analysis, the LC-ICP-MS is fast gaining popularity for the analysis of mercury. Strengths of the LC-ICP-MS are the simplified 
sample preparation protocol as it eliminates the need for species derivatization which can help to reduce the analytical cost. 
Furthermore, the simple and fast connection between LC and ICP-MS makes it an attractive alternative method in the 
mercury speciation analysis. 
In this study, the use of the hyphenated LC-ICP-MS technique was evaluated to differentiate the different species of 
mercury (inorganic mercury, methyl mercury and ethyl mercury) in seafood analysis. This study aims to develop a sensitive 
and efficient method that can differentiate and quantitate different mercury species in Asian dried seafood to ascertain the 
risk exposure of the population due to consumption of such traditional products. 
 
 
Mercury and health, World Health Organisation, Fact sheet N°361, April 2012 
Guidance For Identifying Populations At Risk From Mercury Exposure, World Health Organisation United Nations 
Environment Programme, August 2008. 
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Mercury is a toxic element and exists in relatively low concentration in the environment. The factors that determine 
whether health effects occur and their severity include the type of mercury, the dose, the age of the person exposed, the 
duration and the route of exposure. [1]  
Methylmercury has been linked to developmental, cognitive and neurological disorders and low concentration are thought 
to cause subclinical disorders especially in children. The exposure of methylmercury is mainly through the diet of fish, 
seafood and the meat of marine mammals. [2] 
As the consumption of fish is the main exposure to methylmercury, many governments provide recommendations or legal 
limits for the maximum amount of mercury and/or methylmercury on fish sold on the market. For example, the guideline 
levels are 0.5 mg methylmercury/kg in non-predatory fish and 1 mg methylmercury/kg in predatory fish for Codex 
Alimentarius. The action level set by US FDA is 1 mg methylmercury/kg in finfish and shellfish. The European Community 
allows 0.5 mg mercury/kg in fishery products (with some exceptions) while Japan allows up to 0.4 mg total mercury/kg (or 
0.3 mg methylmercury/kg) in fish. [2] 
GC-ICP-MS has been the preferred method for the speciation analysis of methyl mercury due to the capability of this 
equipment in providing highly selective and sensitive testing to meet stringent food regulations on total mercury and 
methyl mercury. However, with improvement in sensitivity of the ICP-MS and the increasing adoption of the hybrid system 
in analysis, the LC-ICP-MS is fast gaining popularity for the analysis of mercury. Strengths of the LC-ICP-MS are the simplified 
sample preparation protocol as it eliminates the need for species derivatization which can help to reduce the analytical cost. 
Furthermore, the simple and fast connection between LC and ICP-MS makes it an attractive alternative method in the 
mercury speciation analysis. 
In this study, the use of the hyphenated LC-ICP-MS technique was evaluated to differentiate the different species of 
mercury (inorganic mercury, methyl mercury and ethyl mercury) in seafood analysis. This study aims to develop a sensitive 
and efficient method that can differentiate and quantitate different mercury species in Asian dried seafood to ascertain the 
risk exposure of the population due to consumption of such traditional products. 
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A validated and stability-indicating capillary electrophoresis method was developed, for the first time, for the quantitative 
determination of cinacalcet. Cinacalcet, the only calcimimetic approved till now for human use, is used clinically for treating 
secondary hyperparathyroidism in patients with chronic kidney disease on dialysis, hypercalcemia in patients with 
parathyroid carcinoma, and severe hypercalcemia in patients with primary hyperparathyroidism who are unable to undergo 
parathyroidectomy. 
There is no reported method available in the literature for the quantitation of cinacalcet by capillary electrophoresis 
technique. In addition, none of the reported methods evaluated the stability behavior of the drug. 
Capillary electrophoresis is a powerful analytical technique used as an alternative or complementary technique to HPLC due 
to its high degree of resolution, speed of analysis, reduction in solvent and sample consumption, and low operating cost 
compared to HPLC. Moreover, Capillary electrophoresis can be used for assessing drug products stability by exposing the 
drug to different forced degradation conditions following the ICH guidelines. The degradation products formed could be 
separated and detected, and this is essential to demonstrate the selectivity of the stability-indicating method. 
Best separation for cinacalcet was achieved within 5 min on a fused-silica capillary (55 cm x 75 µm ID) using phosphate 
buffer (50 mM, pH 6.4): methanol (95: 5 v/v) as the background electrolyte. All determinations were performed by a diode 
array detector at 220 nm. A constant voltage of 30 kV was applied to obtain the separation. The range of quantitation for 
cinacalcet was 0.5-30 μg mL-1 (r = 0.9999) with LOD and LOQ 0.1 and 0.5 μg mL-1, respectively. Within- and between-day 
RSD % and Error % did not exceed 1.10 %. The method was successfully applied on pharmaceutical formulations. The drug 
was subjected to stress conditions of hydrolysis (acid and base), oxidation, photolysis and thermal degradation to show the 
stability-indicating power of the method. Significant degradation was observed during acid and base hydrolysis. 
Degradation products produced as a result of stress studies did not interfere with detection of the drug, and the assay can 
thus be considered selective and stability-indicating. 
  
Keywords: Stability-indicating, Cinacalcet, Capillary electrophoresis, Pharmaceutical formulations, Diode array detector 
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An increasing interest in rare earth (RE) analysis exists last years due to their high importance in new technologies 
applications [1]. X-Ray Fluorescence (XRF) analysis presents many significant advantages: direct analysis of solid samples, 
multi-elemental simultaneous detection, low analysis time, wide concentration range (from low ppm to percent 
concentrations), low cost per sample etc. Last years mobile XRF systems have been developed. The possibility of on site soil 
analysis could be an essential advantage in RE analysis. In the present work two mobile XRF systems (m-XRF) were tested 
for RE analysis in soils. An Am-241 annular radioactive source was used for excitation (source activity 48 mCi). This source 
produces 59.5 keV gamma rays giving the possibility of simultaneous analysis of almost all the elements with medium 
atomic numbers from their K emission lines (including lanthanides as well as yttrium). K-analysis is very important for RE 
due to their intereference problems in L-lines analysis. The high half-life of the Americium radioisotope (433 years) is an 
additional important advantage. Mobile XRF consisting from AMPTEK Si-PIN XR-100CR and X-123 X-ray detectors was used, 
with an active area of 25mm2, and resolution of 200 eV at 5.9 keV. XR-100CR was connected with a PX4 digital pulse 
processor. The spectra were analyzed with AXIL (IAEA) software [2]. m-XRF results were compare with those of classical 
Si(Li) detectors for many RE elements. Various standard reference materials (from International Atomic Energy Agency and 
NIST) as well as self-made standards (with CaCO3 and SiO2 matrix) were analyzed for method evaluation [3-5]. The 
dependence of the x-ray detection limit on the RE element was calculated. The method was found suitable for the analysis 
of soils with economical interest in RE exploiting [6]. 
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An increasing interest in rare earth (RE) analysis exists last years due to their high importance in new technologies 
applications [1]. X-Ray Fluorescence (XRF) analysis presents many significant advantages: direct analysis of solid samples, 
multi-elemental simultaneous detection, low analysis time, wide concentration range (from low ppm to percent 
concentrations), low cost per sample etc. Last years mobile XRF systems have been developed. The possibility of on site soil 
analysis could be an essential advantage in RE analysis. In the present work two mobile XRF systems (m-XRF) were tested 
for RE analysis in soils. An Am-241 annular radioactive source was used for excitation (source activity 48 mCi). This source 
produces 59.5 keV gamma rays giving the possibility of simultaneous analysis of almost all the elements with medium 
atomic numbers from their K emission lines (including lanthanides as well as yttrium). K-analysis is very important for RE 
due to their intereference problems in L-lines analysis. The high half-life of the Americium radioisotope (433 years) is an 
additional important advantage. Mobile XRF consisting from AMPTEK Si-PIN XR-100CR and X-123 X-ray detectors was used, 
with an active area of 25mm2, and resolution of 200 eV at 5.9 keV. XR-100CR was connected with a PX4 digital pulse 
processor. The spectra were analyzed with AXIL (IAEA) software [2]. m-XRF results were compare with those of classical 
Si(Li) detectors for many RE elements. Various standard reference materials (from International Atomic Energy Agency and 
NIST) as well as self-made standards (with CaCO3 and SiO2 matrix) were analyzed for method evaluation [3-5]. The 
dependence of the x-ray detection limit on the RE element was calculated. The method was found suitable for the analysis 
of soils with economical interest in RE exploiting [6]. 
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In our laboratory a ligand exchange chiral stationary phase (CSP 1) based on (S)-leucinol has been developed and 
successfully applied to the resolution of -amino acids, -amino acids and -hydroxycarboxylic acids [1]. As an effort to 
develop improved CSP, we protected the resiual silanol groups of CSP 1 with n-octyl groups by treating CSP 1 with 
n-octyltriethoxysilane. By introducing n-octylgroups on the surface of silica gel of CSP 1, the residual silanol group was 
protected and the lipophilicity of the stationary phase was expected to be improved quite much. 

 

 

 

 

 

 

Figure 1: Structures of CSP 1 and CSP 2 

CSP 1 and CSP 2 were compared in their chiral recognition efficiencies for the resolution of proton pump inhibitors (PPIs) 
including omeprazole having a common chiral benzimidazole sulfoxide structure. PPIs are frequently prescribed for the 
treatment of gastric acid secretion disorders as racemic mixtures even though they show enantioselective metabolism [2]. 
In this instance, the determination of the enantiomeric composition of PPIs is important. In the resolution of PPIs, both of 
CSP 1 and CSP 2 were successful, but CSP 2 was better than CSP 1 with the use of 65 % acetonitrile in water containing 0.5 
mM CuSO4 as a mobile phase. 
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Epidemiological studies revealed that vitamin A, C, E and phenolic compound obtained from plants have antioxidant 
properties [1]. Rosa Canina L. known as dog rose, grows in Turkey has a great source of phenolic componds like ascorbic 
acids [2]. Antioxidants play a substantial role by acting as scavengers of free radicals [3]. Therefore, they protect us from 
diseases such as cancer, brain dysfunction and so on [4].  
In this study, ultrasound-assisted extraction of  total phenolic content from Rosa canina L. was determined in accordance 
with response surface methodology under the optimal conditions. Three-level and three-variable face central composite 
design (FCCD) was applied by Design Expert 8.0.7 trial version software. The experimental conditions were selected as 
extraction time (30-90 min), temperature (30-500C) and solvent concentration (40-100% ethanol, v/v). Quadratic model 
gave a satisfactory description of the experimental data. Total phenolic content was expressed as gallic acid equivalent 
(GAE) per gram of dried matter (DM). For the maximum total phenolic content of rose hip under this experimental 
conditions were found to be  500C (temperature), 40% EtOH concentration and 81.23 min (time). Under these conditions 
maximum value of total phenolic was predicted as 47.23 mg-GAE/g-DM. In addition, regression analysis was applied. R2 
0.9962, Adjustment- R2 0.9905, Predicted- R2 0.9940 values show good accuracy of the derived model. Thus, the model 
achieved successfully to predict experimental data. 
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Epidemiological studies revealed that vitamin A, C, E and phenolic compound obtained from plants have antioxidant 
properties [1]. Rosa Canina L. known as dog rose, grows in Turkey has a great source of phenolic componds like ascorbic 
acids [2]. Antioxidants play a substantial role by acting as scavengers of free radicals [3]. Therefore, they protect us from 
diseases such as cancer, brain dysfunction and so on [4].  
In this study, ultrasound-assisted extraction of  total phenolic content from Rosa canina L. was determined in accordance 
with response surface methodology under the optimal conditions. Three-level and three-variable face central composite 
design (FCCD) was applied by Design Expert 8.0.7 trial version software. The experimental conditions were selected as 
extraction time (30-90 min), temperature (30-500C) and solvent concentration (40-100% ethanol, v/v). Quadratic model 
gave a satisfactory description of the experimental data. Total phenolic content was expressed as gallic acid equivalent 
(GAE) per gram of dried matter (DM). For the maximum total phenolic content of rose hip under this experimental 
conditions were found to be  500C (temperature), 40% EtOH concentration and 81.23 min (time). Under these conditions 
maximum value of total phenolic was predicted as 47.23 mg-GAE/g-DM. In addition, regression analysis was applied. R2 
0.9962, Adjustment- R2 0.9905, Predicted- R2 0.9940 values show good accuracy of the derived model. Thus, the model 
achieved successfully to predict experimental data. 
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In recent years, a substantial body of evidence has indicated a key role for free radicals as major contributors to aging and 
to degenerative diseases of aging, such as cancer, cardiovascular disease, cataracts, immune system decline, and brain 
dysfunction [1,2]. Fortunately, free radical formation is controlled naturally by various beneficial compounds known as 
antioxidants [3]. Tea and herbal infusions contribute to the major source of phenolic compounds in our diet [4]. Several 
studies have been conducted for the presence and the activity of antioxidants in tea and herbs but emphasis has been given 
to organic solvent extracts isolated from dried leaves. Little is known about the phenolic profiles and antioxidant activity in 
infusions of herbs [5]. 
The objective of this work was to evaluate the antioxidant potential of 15 different herbal tea in terms of radical scavenging 
activity.  For this purpose, 10 g of each herb were infused into 100 ml of boiling water for 3 min and filtered. DPPH assay 
was performed according to the method of Blois [6]. The results show that, black tea and pomegranate-strawberry teas 
exhibit high antioxidant activity (85-95%). 
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In the developed world the interest in phyto-pharmaceuticals steadily increases and plant-based phytomedicines are seen 
as supportive medicine or an alternative to conventional medicine with fewer side effects. However, to utilise the 
traditional knowledge in the development of plant based phytomedicines, the identity of active components and their 
efficacy and their safety need to be investigated. The use of herbal products as a medicine, based on a traditional 
knowledge generated over centuries, is still the most widely favoured way to treat diseases in the eastern part of Turkey 
[1]. 
Plantago lanceolata (English name Ribwort plantain) represents the genus Plantago and is known by the common names 
Belgpanik, Belhevzar and Mambel. The plant is widespread in all regions of Turkey and is used as both food and folk 
medicine in a number of conditions, such as stomach-ache, cancer, wound healing, furuncle, asthma and embolism [2-4]. 
Therefore we aimed to identify the fatty acid profile of different parts of ribwort plantain (P. lanceolata) such as leaves, 
root and feathers. For this purpose, the dried and grounded parts of the plant were extracted with hexane for 3 days, 
filtrated and evaporated. 40 mg of each samples were treated with 0.5 mL of hexane and 0.5 mL of 2M KOH. The mixture 
was vortexed and the upper phase was analysed using GC-MS. 
Stearic acid was the major fatty acid both in leaves (32.66%) and feather (34.57) while oleic acid and stearic acid content 
(35.53%) were same in the root of the plant.  
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Aflatoxins (AFs), a group of mycotoxins, are generally produced by fungi Aspergillus species. The naturally occurring AFs 
including AFB1, AFB2, AFG1, and AFG2 have been clarified as group 1 human carcinogen by International Agency for 
Research on Cancer. Developing a sensitive analytical method has become an important issue to accurately quantify trace 
amount of AFs in foodstuffs. In this study, we employed a microfluidic chip-based nano LC (chip-nanoLC) coupled to triple 
quadrupole mass spectrometer (QqQ-MS) system for the quantitative determination of AFs in peanuts and related 
products. Gradient elution and multiple reaction monitoring were utilized for chromatographic separation and MS 
measurements. Solvent extraction followed by immunoaffinity solid-phase extraction was employed to isolate analytes and 
reduce matrix effect from sample prior to chip-nanoLC/QqQ-MS analysis. Good recoveries were found to be in the range of 
90.8100.4%. The linear range was 0.04816 ng g-1 for AFB1, AFB2, AFG1, AFG2 and AFM1. Limits of detection were 
estimated as 0.0040.008 ng g-1. Good intra-day/inter-day precision (2.39.5%/ 2.36.6%) and accuracy (96.1105.7%/ 
95.5104.9%) were obtained. The applicability of this newly developed chip-nanoLC/QqQ-MS method was demonstrated by 
determining the AFs in various peanut products purchased from local markets. 
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Antibiotics are natural, semi-synthetic or synthetic drugs. They have been significantly used for treatment of bacterial 
diseases in humans and animals [1]. Penicillins, a group of antibiotics, have been widely used in veterinary medicine for the 
treatment of diseases [2]. The determination of residue of antibitotics in food products is very important for health. Solid 
phase extraction is an effective procedure for sample pretreatment and clean-up of biological samples. The advantage of 
this extraction technique is less organic solvent usage, high reproducibility, good specificity [3]. Recently, the use of ionic 
liquids in extraction methods has been increased because of their green solvent abilities. Ionic liquids have very low vapor 
pressure, non-volatility, high thermal stability, good extractability, tunable polarity for organic compounds [4].   
By this work, chitosan sorbent containing ionic liquids were prepared. The used ionic liquids are mono and bis 1-butyl-3-
methylimmidazolium cations and tetrafluoroborate, hegzafluorophoshate and trifluoromethylsulfonylimide anions. The 
characterization of prepared sorbents was carried out using FTIR, DTA and SEM. The amoxicillin, amphicillin, penicillin V, 
oxacillin, and cloxacillin were selected from penicillin group. The quantitative determination of antibiotics was done by 
HPLC. To determine the usage of prepared sorbents as solid phase extraction cartridges, some parameters have been 
optimized: pH, the quantity of sorbent, and the type and volume of desorption solution.   
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The determination of trace analytes in analytical matrices is important in analytical chemistry. Solid phase extraction has 
been used as a preconcentration or separation technique. Today, many kinds of sorbents are being used for general 
purposes, group-specific, and even analyte-specific extractions. Ionic liquids generally consist of an organic cation like 
imidazolium, phosphonium, etc. and organic or inorganic anions like halogens, hegzafluorophosphate, etc. Their use and 
application in separation science has increased rapidly [1,2]. Sulfonamides are the most common contaminating 
antimicrobials in animal feed, generating potentially serious problems in human health, such as allergic or toxic reactions 
[3]. The presence of low levels of residues in foodstuffs for long period has led to the problem of resistance in pathogens in 
human body [4]. 
In this work, mono and dicationic immidazolium ionic liquids containing tetrafluoroborate, hegzafluorophoshate and 
trifluoromethylsulfonylimide as anion were synthesized and characterized by FTIR, 1H-NMR. Synthesized ionic liquids were 
impregnated into chitosan. Prepared sorbents were used in preconcentration of sulfonamides (sulfadiazine, 
sulfamethazine, sulfamethoxazole, sulfamerazin and sulfadimethoxine) before their determinations by HPLC. The pH, 
sorbent amount, type and volume of elution solvent as optimization parameters have been investigated for 
preconcentration of sulfonamides using ionic liquid based sorbents by solid phase extraction.  
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We reports electrochemical-chemical-chemical (ECC) and chemical-chemical (CC) redox cycling, for use in ultrasensitive 
biosensor applications. A triple chemical amplification approach using an enzymatic reaction, CC redox cycling, and ECC 
redox cycling is applied toward electrochemical immunosensors of cardiac troponin I. An enzymatic reaction, in which 
alkaline phosphatase converts 4-aminophenyl phosphate to 4-aminophenol (AP), triggers CC redox cycling in the presence 
of an oxidant and a reductant, and electrochemical signals are measured with ECC redox cycling after an incubation period 
of time. To obtain high, selective, and reproducible redox cycling without using redox enzymes, two redox reactions (the 
reaction between AP and the oxidant and the reaction between the oxidized form of AP (4-quinone imine, QI) and the 
reductant) should be fast, but an unwanted reaction between the oxidant and reductant should be very slow. Because 
species that undergo outer-sphere reactions (OSR-philic species) react slowly with species that undergo inner-sphere 
reactions (ISR-philic species), highly OSR-philic Ru(NH3)6

3+ and highly ISR-philic tris(2-carboxyethyl)phosphine (TCEP) are 
chosen as the oxidant and reductant, respectively. The OSR- and ISR-philic QI/AP couple allows fast redox reactions with 
both the OSR-philic Ru(NH3)6

3+ and the ISR-philic TCEP. Highly OSR-philic indium–tin oxide (ITO) electrodes minimize 
unwanted electrochemical reactions with highly ISR-philic species. Although the formal potential of the 
Ru(NH3)6

3+/Ru(NH3)6
2+ couple is lower than that of the QI/AP couple, the endergonic reaction between Ru(NH3)6

3+ and AP is 
driven by the highly exergonic reaction between TCEP and QI (via a coupled reaction mechanism). Overall, the 
“outer-sphere to inner-sphere” redox cycling in the order of highly OSR-philic ITO, highly OSR-philic Ru(NH3)6

3+/Ru(NH3)6
2+ 

couple, OSR- and ISR-philic QI/AP couple, and highly ISR-philic TCEP allows high, selective, and reproducible signal 
amplification. The electrochemical data obtained by chronocoulometry permit a lower detection limits than those obtained 
by cyclic voltammetry. The detection limit of an immunosensor for troponin I in serum, calculated from the anodic charges 
in chronocoulometry, is ca. 10 fg/mL.  
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Fluoroquinolones are synthetic antibiotics with a broad-spectrum antibacterial activity [1]. Several fluoroquinoloes (e.g. 
enrofloxacin, ciprofloxacin and marbofloxacin) have been specifically developed for animal feeding [2]. Solid phase 
extraction is one of the most used techniques for preconcentration of trace analytes from samples before analytical 
determination by chromatographic methods.  The use of chitosan sorbents for the removal of trace molecules is popular 
because of its cheapness, availability, and non-toxicity [3]. Ionic liquids are composed of organic cations (e.g., imidazolium, 
pyridinium, phosphonium) and hydrophobic or hydrophilic anions (e.g., hegzafluorophoshate, trifluoromethylsulfonylimide,  
tetrafluoroborate) [4].  
The ionic liquid based chitosan sorbents were prepared for separation and preconcentration of fluoroquinolones 
(enrofloxacin, ciprofloxacin, ofloxacin, enofloxacin and marbofloxacin). For this purpose, 1-butyl-3-methyl imidazolium and 
butyl-bis(3-methyl imidazolium)  hegzafluorophoshate, tetrafluoroborate and trifluoromethylsulfonylimide ionic liquids 
were synthesized and characterized by FTIR and 1H-NMR. The investigated parameters influencing extraction and 
quantitation of fluoroquinolones were the pH of sample solution, the mass of sorbent and the type and volume of stripping 
solution.  
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Ready-to-eat (RTE) food is increasingly used. Processing of RTE food involves operations which increase risks of 
microorganism cross-contamination. Common preservation operations remarkably limit the microbiota able to survive and 
grow in RTE but different types of bacteria could contaminate food during processing operations.  

E-beam Irradiation is an effective technique for eliminating or minimizing the presence of pathogens in food. The World 
Health Organization (WHO) has stated that irradiating food at doses up to 10 kGy does not produce any nutritional losses; 
however, several chemical transformations may occur.  

This study aimed to assure the chemical and microbiological safety of RTE food by evaluating the effect of E-beam 
irradiation on the formation of cholesterol oxidation products (COPs). A selection of RTE foods was studied. The major RTE 
components and COPs, the latter from irradiated and non-irradiated samples, were determined and the results were 
evaluated by PCA.  

COP transformations were detected during sample preparation by applying procedures recommended in the literature; so, 
a procedure was proposed for minimizing detected transformations. COP formation was generally favoured by increasing 
irradiation doses from 1 to 8 kGy; this process depends on both the doses and the type of food. In all cases, the COP 
content was lower than toxic levels established by in vitro and in vivo experiments. Therefore, E-beam irradiation may be a 
useful technique for sanitizing vacuum-packed RTE food and COPs could be used as markers.  
 
Keywords: Ready-to Eat-Food, Cholesterol oxides, Gas chromatography 
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The importance of herbicide enantiomer analysis is increasing due to its different biological activity and toxicity; this is the 
case of the Imidazolinone family of herbicides (IMIs). They are used in modern agriculture as inhibitors of ramified chain 

amino acids and are applied both to foliage and through the soil, where their persistence is high. Enantioselectivity of IMI 
enantiomers has been recognized, R-enantiomers having a greater inhibiting action on acetohydroxy acid synthase than S-

enantiomers.  

 
In this work, a method has been proposed for the simultaneous enantiomer determination in soil samples of three IMIs, 
imazapyr (IMZ), imazethapyr (IMP) and Imazamethabenz-methyl (IMBM), by chiral two-dimensional HPLC using UV 
detection at 247 nm. The mobile phase for the first C18 column was ACN/HCOOH-NH4COO buffer (70 mM at pH 2.75) 
(21/79) at 1.0 mL/min flow rate and it was made compatible with the mobile phase required for the second chiral column, 
which was MeOH/HCOOH-HCOONH4 buffer (70 mM with pH 4.00) (2/98) at 0.8 mL/min flow rate for IMZ and IMP 
enantiomer separation, changing to ACN/HAc-NH4Ac buffer (60 mM at pH 4.00) (3/97) for IMBM enantiomer separation. A 
transferring valve with a loop of 10 L was used, the transferring time being 0.5 s around the respective peak maximum in 
the first chromatogram. 
 
The whole chromatographic process was optimized using factorial experimental design. The analytical characteristics for 
each IMI standard solution were established and the proposed method was applied for IMI determination and their 
enantiomer ratio in soil samples. 
 
Keywords: Two-dimentional direct chiral chromatography, IMIs enantiomers 
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Astrazon Red GTLN, used in textile industry for dying cotton, wool, acrylic, nylon and silk, is a synthetic pigment which 
includes an azo group (-N=N-) and two aromatic systems [1-2]. Due to their harmful effect of the synthetic dyes to human 
beings and environment monitoring and developing determination method for trace toxic materials such as dye is very 
important [3]. The studies have been carried out for determination of Astrazon Red GTLN [4].  Chemical structure of the dye 
is given in Figure 1. 

O2N

Cl

N N N

CH2CH2N(CH3)3

C2H5
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Figure 1: Chemical structure of toxic Astrazon Red GTLN dye 

A new cloud point extraction procedure based on separation and preconcentration of Astrazon Red GTLN dye with using 
Triton X-114 as an extraction agent was performed. Extraction parameters such as pH, concentration of surfactant, 
temperature and sample volume, etc were optimized. Interference effect of some ions and main dyes was also studied. 
Under optimum conditions detection limit and linear dynamic range was found to be 2.0 µg/L and 0.1-15.0 µg/mL, 
respectively. The preconcentration factor was calculated as 20. Determination of dye concentration was performed with 
using spectrophotometer at 474.5 nm. The relative standard deviation was found less than % 7. Validation of the method 
was performed by standard addition technique. Satisfactorily results were obtained from the determination of trace level of 
Astrazon Red GTLN in lake and industrial waste water samples.  
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Astrazon Red GTLN, used in textile industry for dying cotton, wool, acrylic, nylon and silk, is a synthetic pigment which 
includes an azo group (-N=N-) and two aromatic systems [1-2]. Due to their harmful effect of the synthetic dyes to human 
beings and environment monitoring and developing determination method for trace toxic materials such as dye is very 
important [3]. The studies have been carried out for determination of Astrazon Red GTLN [4].  Chemical structure of the dye 
is given in Figure 1. 
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Figure 1: Chemical structure of toxic Astrazon Red GTLN dye 

A new cloud point extraction procedure based on separation and preconcentration of Astrazon Red GTLN dye with using 
Triton X-114 as an extraction agent was performed. Extraction parameters such as pH, concentration of surfactant, 
temperature and sample volume, etc were optimized. Interference effect of some ions and main dyes was also studied. 
Under optimum conditions detection limit and linear dynamic range was found to be 2.0 µg/L and 0.1-15.0 µg/mL, 
respectively. The preconcentration factor was calculated as 20. Determination of dye concentration was performed with 
using spectrophotometer at 474.5 nm. The relative standard deviation was found less than % 7. Validation of the method 
was performed by standard addition technique. Satisfactorily results were obtained from the determination of trace level of 
Astrazon Red GTLN in lake and industrial waste water samples.  
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Chromium is frequently present in the environment and the workplace. Occupational exposure to welding fumes is a known 
health hazard. There is substantial evidence that some chromium (Cr) containing substances are toxic for humans; 
furthermore hexavalent chromium is known to be carcinogenic (1group- IARC). The toxicity depends on the chemical forms 
in which the chromium is present. It is necessary to quantify the individual oxidation states of chromium for an accurate 
assessment of their impact. 
The objective of this work was to application of high performance liquid chromatography (HPLC) coupled to inductively 
plasma mass spectrometry (ICP-MS) to measure the chromium species in the workplace air. 
Welding fumes/dust was collected on a membrane and glass filters. Concentration of the total chromium was determined 
by ICP-MS. The total hexavalent chromium and the water-soluble chromium species were analyzed by HPLC-ICP-MS. The 
separation of soluble chromium and total hexavalent chromium forms was used reversed – phased ion – pairing liquid 
chromatography. The soluble chromium compounds separation is accomplished by interaction of the chromium species 
with the different components of the mobile phase. The total hexavalent chromium were extracted from the glass filters 
using (KOH and Na2CO3 solution). The anion exchange column was used for separation of Cr (VI) species. In order to 
eliminate spectral interference dynamic reaction cell (DRC) was used, making use of methane as a reaction gas.  
The results from this work demonstrated that HPLC-ICP-DRC-MS technique can serve as a rapid, sensitive, precision system 
to determined chromium species in the workplace air samples. 
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Assessment of occupational exposure to trace elements occurring in the workplace is based on the determination of metals 
concentrations in the air in the breathing zone of the employee. The introduction of the LA-ICP-MS (mass spectrometry 
with inductively coupled plasma combined with laser ablation) technique for determination of air samples offers great 
opportunities for eliminating pretreatment steps, like mineralization process. Reducing execution time and low cost saving  
necessary to conduct research of environmental  work would be possible. 
Aim of present study was to assess of the applicability of LA-ICP-MS technique (LXS-500, Cetac, USA, ELAN DRC-e, Perkin 
Elmer, SCIEX) for the determination of metals in air samples in the occupational settings and compare techniques: laser 
ablation LA-ICP-MS (quartz filters) and ICP-MS (by extraction from quartz filters and digestion membrane filters).  
All analysis were conducted using two methods LA-ICP-MS in quartz filters and ICP-MS in quartz filters after extraction 10ml 
1% HNO3 .  
Methods for metals determination in quartz filters by LA-ICP-MS and ICP-MS were developed and optimized.  
On the basis of its analysis and validation set of parameters can be considered that analytical methodologies are correct. 
Results indicate that, LA-ICP-MS can be used in the future to monitoring of work environment. Application of this technique 
can be possible after finished few technical problems, like: heterogeneity of dust covering the surface of the filter, lability of 
dust on the filter (e.g. filter placed under water surface), lack of appropriate reference materials (e.g. own prepared 
tablets).  
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Homocysteine and methylmalonic acid are important biomarkers for diseases associated with impaired central nervous 
system. Elevated levels of homocysteine and methylmalonic acid in the blood serum of Parkinson’s disease patients are 
attributed to the inhibition of catabolism of homocysteine by levodopa treatment and/or deficiency of vitamin B12 of 
impaired nervous tissues. A rapid identification of homocysteine and methylmalonic acid levels in blood serum of 
Parkinson’s disease patients were performed using the liquid chromatography mass spectrometry (LCMS) and the results 
indicated that the Parkinson’s disease patients occupied a different space in the chart from the healthy subjects by 
comparing the deviation of the mean (z-score) of the mass-spectrometric response (Figure 1). The advantages of using the 
z-score data to indicate the levels of homocysteine and methylmalonic acid in the serum includes the reduction in 
quantification errors cause by deviation of matrix dependent compounds and the reduction of the overall analysis time and 
cost. In addition of using LCMS, a Coumarin-based fluorescent sensor was utilized to determine the homocysteine levels in 
the serum. 
 

 
Figure 1: Z-Score plot 
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Stable isotope analysis of honey is widely used to detect adulteration. However, this technique is recently used for the 
determination of origin of honey. The objective of this study was to investigate the applicability of carbon stable isotope 
ratios for the identification of the botanical and geographical origin of Turkish honey.  

A total of 977 monofloral and 448 polyfloral honey samples were collected from beekeepers located in different regions of 
Turkey during 2008-2010. The monoflora honey samples included pine, cotton, sunflower, citrus and clover honey samples 
representing 7 different regions and polyflora honey samples from 6 different regions such as Middle Anatolian, Kayseri, 
Bingöl, Muş-Hazar, Şemdinli and Yüksekova. All the samples were analysed for their carbon stable isotope ratios (δ13 Choney 
and δ13 Cprotein ) using isotope ratio mass spectrometer system in addition to the analysis of sucrose, fructose/glucose ratio, 
and conductivity.   

Linear discriminant analysis (LDA) of monofloral honey samples for  δ13 Choney, δ13 Cprotein, and difference (δ13 Choney - δ13 
Cprotein) percent values revealed that only pine honey and cotton honey differed significantly from other Turkish honey 
types. The LDAs classified 65.9% of monofloral honey samples independent of their geographical origin correctly.The main 
effect on Function 1 (responsible of 95% of variation) was particularly from difference (δ13 Choney - δ

13 Cprotein) percent and 
C4% value.  The classification of data showed that 98% of pine honey and 72% of cotton honey were correctly classified 
using δ13 Choney, δ

13 Cprotein, and difference (δ13 Choney - δ
13 Cprotein) and C4% values.  The LDAs of polyfloral honey samples 

independent of their botanical origin showed that only 17.4% of all samples could be classified correctly. Similar to LDAs of 
monofloral honey the main effect on Function 1 (responsible of 77.1% of variation) was particularly from difference (δ13 
Choney - δ

13 Cprotein) percent and C4% value. The classification of honey samples based on botanical origin was more effective 
than that of geographical origin. 

The stability of honey isotope profile examined between 2008 and 2010 for monofloral and polyfloral honey samples 
showed differences. These isotop parameters are useful for determination of botanical origin of monoflora honey samples, 
although there were no clear differences among the honey samples representing different geographical origins in Turkey. 

Keywords: Carbon stable isotope ratio, honey, isotope ratio mass spectrometer, linear discriminant analysis 
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Stable isotope analysis of honey is widely used to detect adulteration. However, this technique is recently used for the 
determination of origin of honey. The objective of this study was to investigate the applicability of carbon stable isotope 
ratios for the identification of the botanical and geographical origin of Turkish honey.  
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representing 7 different regions and polyflora honey samples from 6 different regions such as Middle Anatolian, Kayseri, 
Bingöl, Muş-Hazar, Şemdinli and Yüksekova. All the samples were analysed for their carbon stable isotope ratios (δ13 Choney 
and δ13 Cprotein ) using isotope ratio mass spectrometer system in addition to the analysis of sucrose, fructose/glucose ratio, 
and conductivity.   

Linear discriminant analysis (LDA) of monofloral honey samples for  δ13 Choney, δ13 Cprotein, and difference (δ13 Choney - δ13 
Cprotein) percent values revealed that only pine honey and cotton honey differed significantly from other Turkish honey 
types. The LDAs classified 65.9% of monofloral honey samples independent of their geographical origin correctly.The main 
effect on Function 1 (responsible of 95% of variation) was particularly from difference (δ13 Choney - δ

13 Cprotein) percent and 
C4% value.  The classification of data showed that 98% of pine honey and 72% of cotton honey were correctly classified 
using δ13 Choney, δ

13 Cprotein, and difference (δ13 Choney - δ
13 Cprotein) and C4% values.  The LDAs of polyfloral honey samples 

independent of their botanical origin showed that only 17.4% of all samples could be classified correctly. Similar to LDAs of 
monofloral honey the main effect on Function 1 (responsible of 77.1% of variation) was particularly from difference (δ13 
Choney - δ

13 Cprotein) percent and C4% value. The classification of honey samples based on botanical origin was more effective 
than that of geographical origin. 

The stability of honey isotope profile examined between 2008 and 2010 for monofloral and polyfloral honey samples 
showed differences. These isotop parameters are useful for determination of botanical origin of monoflora honey samples, 
although there were no clear differences among the honey samples representing different geographical origins in Turkey. 
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Biodiesel is a biofuel that is considered to be of great importance because it is environmentally advantageous and is 
produced from renewable sources. Its good miscibility and physicochemical similarity to mineral diesel allows it to be used 
either pure or blended to operate diesel engines without requiring substantial adjustments [1]. As a pure biofuel or 
blending stock, biodiesel must meet quality parameters with regards to the maximum allowable concentrations of 
contaminants. The quality control of biodiesel fuel with respect to even trace metal content is important, as metal 
contaminants may change motor performance and serve as a source of pollution [2]. In addition to the possible metal 
contamination of biodiesel, cadmium is an environmental contaminant and is released into the atmosphere during fuel 
combustion in automobiles. Considering its cumulative and persistent nature in the environment and biota, sensitive 
analytical methods are required for monitoring cadmium in fuel samples [3].This work aimed to prepare biodiesel 
microemulsions for subsequent quantification of cadmium by graphite furnace atomic absorption spectrometry (GF AAS). 
The biodiesel samples were prepared using propan-1-ol as an emulsifier, nitric acid 10% (v/v) as the aqueous phase and 
biodiesel. Pseudo-ternary phase diagrams were constructed to determine the microemulsion region with the specified 
components. The optimized conditions for microemulsion formation were 13.6% (w/w) propan-1-ol, 43.2% (w/w) biodiesel, 
and 43.2% (w/w) nitric acid solution. The stability of the microemulsified system was investigated using aqueous and 
organic standards, and it was found to be stable for at least 240 min. The applied pyrolysis and atomization temperatures 
were 800 ºC and 2000 ºC, respectively, using aluminum as the chemical modifier. The obtained detection limit was 0.03 µg 
L-1, and the characteristic mass was 1.6 pg. The precision, expressed as the relative standard deviation (% R.S.D., n = 10), 
was 2.5% for a sample with a cadmium concentration of 1.2 µg L-1. The accuracy was determined from addition and 
recovery experiments, with results varying from 93% to 108% recovery. This study shows that the reported method based 
on using microemulsion formation in sample preparation can be applied as an efficient alternative for the determination of 
cadmium in biodiesel by GF AAS. Cadmium determination in biodiesel samples was evaluated after acid digestion against 
inductively coupled plasma-mass spectrometry (ICP-MS) technique, and the results were comparable. 

      
CAPES, CNPq, FAPESB 
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Beta-lactam antibiotics are the most widely used group of antibiotics due to their low side effects and bactericidal 
properties. Penicillin is the most important member among them. Tetracycline group of antibiotics are used widely in 
poultry breeding due to the fact that they are broad-spectrum and low toxic effects.  
The aim of this study is to analyze the effect of tetracycline, oxytetracycline and penicillin G antibiotics in chicken meat 
samples by High Performance Liquid Chromatography (HPLC) method and compare the behavior of the two antibiotics 
related to heat. In this study, penicillin G and tetracycline, oxytetracycline are chosen for their common objectionable usage 
in animals and for the difficulties in the procedure of analysis. HPLC is chosen as the analytical instrument in order to obtain 
accurate results in a short period of time. Chromatographic conditions will be determined after the experiments with 
standard solutions of the chosen antibiotics were done. The most appropriate extraction method will be chosen before the 
analysis of chicken meat samples. The residual amount on samples will be determined and compared with the most 
residual levels (MRLs).  
In the second part of the study, the antibiotic residues in each of breast sample of the same chickens were treated under 
heat. The samples will be tested whether there is a change in amount of residue in sample or not. In general, effect of heat 
decreases the tetracycline residues however the type of heating process must be also evaluated. In this study, tetracycline 
and penicillin, which are two of the most commonly used antibiotics in chicken, can be compared in residues of chicken 
body.  
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In this work, two preconcentration methodologies utilizing surfactant-based extractions were optimized for the 
determination of trace lead by electrothermal atomic absorption spectrometry (ETAAS). Cloud point extraction (CPE) 
employed the formation of Pb(II) complex with ammonium pyrolidinedithiocarbarnate (APDC), which was entrapped in the 
micelles of the non-ionic surfactant Triton X-114. Coacervative extraction (CAE) employed the formation of Pb(II) complex 
with dithizone, which was entrapped in the coacervates made up of lauric acid in the presence of pottasium ions and 
methanol. Several important factors such as pH, concentration of chelating agent and surfactant, incubation temperature 
and time, ionic strength and centrifugation time were investigated in detail. After separation of aqueous bulk solution from 
surfactant-rich phase, the final extracts were redissolved by using an acidified methanolic solution and the solutions were 
injected into the electrothermal atomizer. The accuracy of the both optimized methods was checked by the certified 
reference material (CRM) for trace elements in lake water TMDA-61. Finally, the methods were applied to the analysis of 
natural waters. 
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The present study describes determination of total dissolved cationic Al species in synthetic and natural water samples at 
(ultra)trace level by slurry electrothermal atomic absorption spectrometry (ET AAS) and inductively coupled plasma optical 
emission spectrometry (ICP OES) using nanometer-sized TiO2 (anatase), ZrO2 (zirconia) and α-FeOOH (goethite) solid phase 
extraction (SPE). The measured SPE data follows the Langmuir isotherm using a monolayer adsorption model. Maximum 
SPE capacity of studied metal oxides was determined to be 27.7 mg Al g-1 TiO2, 20.1 mg Al g-1 ZrO2 and 37.9 mg Al g-1 α-
FeOOH at pH 5.0-6.0. Adsorption of Al onto all oxides was relatively fast with similar kinetics using a pseudo-second order 
model. 
Finally, the batch and slurry mode of SPE procedure with the TiO2 or ZrO2 -slurry ET AAS detection and quantification was 
preferred. Anyway, α-FeOOH was not possible to use by this way because the strong spectral interferences of iron have 
affected undesirably the slurry ET AAS measurement. Furthermore, the elution of Al from all three metal oxides using nitric 
and hydrochloric acid with various concentrations (0.1-5.0 M) was not sufficient. In this case the supernatant decanted 
after batch SPE application was analysed by ET AAS and ICP OES for the nonextracted total dissolved noncationic Al species. 
After subtraction of this Al fraction from total dissolved Al (determined before the SPE application) the amount of total 
dissolved cationic Al can be assessed. 
The procedure accuracy was checked by the analysis of lake water CRM TMDA-61 and by the technique of analyte addition 
(sample spiking). Under the optimal conditions, the calibration curve for batch and slurry TiO2 or ZrO2 SPE with a 10-fold 
preconcentration was linear up to 40 μg L-1 Al. The limit of detection (LOD) and quantification (LOQ) of Al was 0.1 μg L-1 Al 
and 0.32 μg L-1 Al, respectively, with a preconcentration factor of 20 and a relative standard deviation (RSD) lower than 5 %. 
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A rapid and sensitive method has been developed for determination of multiclass abused drugs including stimulants; 
hallucinogens; opioids; benzodiazepines; dissociative anesthetics; and new synthetic cannabinoids in human urine using a 
quick, easy, cheap, effective, rugged and safe (QuEChERS) extraction method coupled with LC-MS/MS. The optimal 
conditions of QuEChERS extraction method were 2 mL of acetonitrile with 0.5 g sodium acetate and 5 mg octadecylsilane. 
The analyses were performed using liquid chromatography-tandem mass spectrometry in positive electrospray ionization 
mode with time resolved selected reaction monitoring (T-SRM) technique. The detection limits and the quantification limits 
ranged from 0.01 ng mL-1 to 2.7 ng mL-1 and 0.03 ng mL-1 to 9 ng mL-1, respectively. The recoveries of abuse drugs ranged 
from 74% to 117%, with relative standard deviation (RSD) less than 16%. The RSD of intra-day and inter-day precisions, 
ranged from 0.3 to 16% and 0.7% to 20%, respectively. The proposed method was tested by analyzing suspected samples 
from the drug testing laboratory. The concentrations of abused drugs detected were from 7 to 14460 ng mL-1. The results 
demonstrated that the QuEChERS method combined with LC-MS/MS is a simple, rapid and inexpensive method for the 
analysis of abuse drugs in human urine. 
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There are 81 Cirsium taxa in Turkey, 28 of them are endemic. Cirsium species, known locally as ‘köy göçerten, çarık kesen, 
hamur kesen, su dikeni, körkenger, kangaldikeni, eşek dikeni’ are perennial herbs of the Asteraceae family. In Turkish folk 
medicine, the decoction prepared from the seeds and roots of Cirsium species has been used for the treatment of 
hemorrhoids, and their flowers for peptic ulcer [1]. This is the first report on the phytochemical and biological studies on an 
endemic species, Cirsium leucopsis DC. A triterpenoid (taraxasterol) from the petroleum ether extract, a steroid glycoside 
(β-sitosterol-3-O-β-D-glycopyranoside) and two lignans (syringin, cis-epoxyconiferyl alcohol) from the acetone extract, a 
flavone (apigenin) from the methanol extract were isolated using chromatographic methods (Figure 1.). cis-Epoxyconiferyl 
alcohol was isolated for the first time from Cirsium species. The acetone extract exhibited 80% inhibition in β-carotene 
bleaching method at 100 μg/mL, it showed also the best DPPH free radical scavenging effect. cis-Epoxyconyferil alcohol and 
syringin exhibited over 60% inhibition in ABTS cation radical scavenging method. The methanol extract, cis-epoxyconyferil 
alcohol and syringin indicated almost the same activity (56-58% inhibition) in superoxide anion radical scavenging method 
at 100 μg/mL [2]. None of the extracts and isolated compounds except for taraxasterol were found to be active in CUPRAC 
and anticholinesterase assays [3].  
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The genus Hypericum (Hypericaceae family) is represented by 100 taxa in Turkey, 45 of them are endemic [1]. In Turkish 
folk medicine, Hypericum species are known as “sarı kantaron, kantaron, binbirdelik otu, mayasıl otu” and most of them, 
especially H. perforatum, have been used for the treatment of burns, wounds, hemorroids, diarrhorea and ulcers [2]. 
Aqueous extracts prepared from the flowering aerial parts of Hypericum species are used in the treatment of psychological 
diseases such as neuralgia, anxiety and depression [3]. These species possess naphthodianthrones (hypericin, 
pseudohypericin), acylphloroglucinol derivatives (hyperforin, adhyperforin), flavonoids (quercetin, quercitrin, hyperoside, 
biapigenin), tannins, n-alkanes, xanthones and essential oil [4]. This study is the first report on the phytochemical and 
biological investigations of an endemic species, Hypericum capitatum Choisy var. capitatum. Essential oil and fatty acid 
compositions of the petroleum ether extract of H. capitatum var. capitatum were determined by GC/MS analysis. The 
major compounds of essential oil were identified as spathulenol (12.9 %) and iso-longifolene (11.2 %), and main compounds 
of its fatty acid were determined as linoleic acid (26.8 %), palmitic acid (18.3 %) and oleic acid (16.6 %).The methanol and 
water extracts exhibited over 50% inhibition at 50 and 100 μg/mL in β-carotene bleaching method, and they indicated 
higher activity than -Toc in CUPRAC [5] assay. These extracts showed similar effect with all standarts at all concentrations 
in ABTS cation radical scavenging assay. Methanol extract possessed almost the same DPPH free radical scavenging activity 
with standarts. The acetone and methanol extracts possessed moderate butyrylcholinesterase inhibitory activity.  
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The Cirsium genus, belonging to Asteraceae family, has 81 taxa in Turkey, 28 of them are endemic [1]. Cirsium species have 
been used as diuretic, astringent, antiphlogistic, hepatoprotective and antihemorrhagic in folk medicine. A literature survey 
revealed that Cirsium species contained flavonoids, phenolic acids, tannins, steroids and triterpenes [2]. In this study the 
secondary metabolites, antioxidant and anticholinesterase activities of Cirsium eriophorum L. Scop. were determined. The 
aerial parts of C. eriophorum were collected from Uludağ (North-west Turkey), dried, grinded and then macerated with n-
hexane, acetone and methanol, respectively. The antioxidant activity was carried out using DPPH free radical [3] and ABTS 
cation radical scavenging methods [4]. The anticholinesterase capacity was revealed by Ellman assay [5]. The methanol 
extract had the highest ABTS cation radical scavenging effect, while in DPPH free radical scavenging method both methanol 
and acetone extracts had strong antioxidant activity. The acetone extract possessed the highest acetylcholinesterase 
inhibitory activity. Apigenin (1), p-hydroxy benzoic acid (2), balanophonin (3), 1'-O-methyl balanophonin (4), kampferol-3-O-
α-L-rhamnopyranoside (5) and taraxasterol (6) were isolated from the acetone extract. Balanophonin indicated the highest 
DPPH free radical and ABTS cation radical scavenging effect. Taraxasterol had the highest acetyl- and butryl-cholinesterase 
inhibitory activity among the isolated secondary metabolites with a moderate inhibition.  
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P. terebinthus L. (Anacardiaceae family) leaves have been used in the treatment of burns, and its resin collected from 
branches used as anti-inflammatory, antipyretic and antiseptic for respiratory and urinary system diseases. P. terebinthus 
(terebinth) fruits have been commonly consumed as coffee prepared with milk known as “menengiç kahvesi” in Turkish. A 
special soap known as “bıttım sabunu” has been produced from P. khinjuk Stocks fruits and peels. P. khinjuk fruits have 
been also consumed as a snack food. A coffee, known as “bıttım kahvesi” in Turkish has been produced from the dried and 
roasted P. khinjuk fruits [1]. The present work reports the antioxidant and anticholinesterase activities of the extracts 
prepared from P. terebinthus fruits and P.  khinjuk  seeds with their mycotoxin contents. There has been no study so far 
examining antioxidant and anticholinesterase capacities of P.  khinjuk seed extracts with its mycotoxin level. ABTS cation 
radical scavenging activity and cupric reducing antioxidant capacity of P. terebinthus  fruits were also determined for the 
first time [2, 3]. The ethanol and ethanol-water extracts of P. terebinthus and P. khinjuk showed higher anticholinesterase 
activity than galanthamine. Among the tested antioxidant methods, the highest antioxidant capacity was determined in 
CUPRAC in which the ethanol and ethanol-water extracts of P. terebinthus exhibited the best cupric reducing effect. Their 
aflatoxin B1 and ochratoxin A levels exceeded the legal limits. 
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Phospholipids (PL) are the main constituents of biological membranes and play important functional, structural and 
metabolic roles in the cells. Ticks are blood feding parasites of vertebrate organisms. The salivary glands (SG) of ticks play a 
vital role in the regulation osmotic and ionic pressure of the parasite. The SG can secrete various immunomodulatory 
molecules to inhibit host inflammatory and immune responses. In this study, PL compositions of male and female 
Hyalomma marginatum and Dermacentor marginatus ticks were determinated and compared. Tick salivary glands were 
dissected from male and female H.marginatum and D.marginatus under stereomicroscope. The total SG lipids were 
extracted by the Bligh&Dyer method. The PL compositions of the tick SG were determined by thin layer chromatography 
(TLC). The PL were estimated by the Barlett (1959) phosphorus method. Results showed that the major phospholipids of 
salivary glands were phosphatidylcholine (PC), phosphatidylserine (PS), and sphingomyeline (SM) in H.marginatum and 
lysophosphatidylcholine (LPC), phosphatidylinositol (PI), PC and SM in D.marginatus. The amount of phospholipids were 
not significantly different between  male and female H.marginatum ticks. However, the amounts of SM and PI were 
significantly higher in females of D.marginatus than males.  
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Phospholipids (PL) are the main constituents of biological membranes and play important functional, structural and 
metabolic roles in the cells. Ticks are blood feding parasites of vertebrate organisms. The salivary glands (SG) of ticks play a 
vital role in the regulation osmotic and ionic pressure of the parasite. The SG can secrete various immunomodulatory 
molecules to inhibit host inflammatory and immune responses. In this study, PL compositions of male and female 
Hyalomma marginatum and Dermacentor marginatus ticks were determinated and compared. Tick salivary glands were 
dissected from male and female H.marginatum and D.marginatus under stereomicroscope. The total SG lipids were 
extracted by the Bligh&Dyer method. The PL compositions of the tick SG were determined by thin layer chromatography 
(TLC). The PL were estimated by the Barlett (1959) phosphorus method. Results showed that the major phospholipids of 
salivary glands were phosphatidylcholine (PC), phosphatidylserine (PS), and sphingomyeline (SM) in H.marginatum and 
lysophosphatidylcholine (LPC), phosphatidylinositol (PI), PC and SM in D.marginatus. The amount of phospholipids were 
not significantly different between  male and female H.marginatum ticks. However, the amounts of SM and PI were 
significantly higher in females of D.marginatus than males.  
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In insects, lipids are essential fort he cell to provide energy, constitute cell membrane, control embryogenesis, growth, and 
morphogenesis. Lipids are metabolically important and may influence the vector potential of bloodsucking arthropods 
(Clayton, 1964 ). Arthropods actively metabolize lipids and appear to depend on fatty acids (FA) and phospholipids (PL) 
rather than on carbohydrates as the main source of energy. There are very limited information about FA and PL 
compositions of ticks. Ticks are obligatory blood sucking ectoparasites infesting variety of host. In the present study, total 
FA and PL composition of male and female Rhipicephalus bursa ticks were determined. Total lipids of the ticks were 
extracted by the Bligh & Dyer procedure. The major FA and PL composition were classified in male and female ticks by gas 
chromatography and thin layer chromatography (TLC). Fatty acid esters were identified by comparing their relative 
retention times with those of Standard mixtures (Applied Science Laboratory) and plotting the log retention time against 
the carbon chain number (Ackman 1969). Phospholipids were estimated by the Barlett (1959) phosphorus method. Results 
showed that palmitic acid (16:0), palmitoleic acid (16:1) and stearic acid (18:0) were the major FA’s of Rhipicephalus bursa 
(♀/♂). While the percentage of palmitic acid, palmitoleic acid and stearic asid in female ticks were 14,73%, 6,58% and 0,1% 
respectively, the percentage of the  palmitic acid, palmitoleic acid and stearic acid in male ticks were 7,9%, 0,1% and 7,01%. 
The major PL classes were identified by comparing with pure standards. In female ticks, the amounts of sphingomyeline 
(SM), phosphatidylcholine (PC) phosphatidylinositol (PI), phosphatidylserine (PS) were 0,001µg/ml, 0,011µg/ml, 
0,196µg/ml and 0,130µg/ml; whereas the amounts of PL’s in male ticks were SM, PC, PI, and PS were 0,018µg/ml, 
0,001µg/ml, 0,023µg/ml and 0,001µg/ml respectively. These FA and PL variations between male and female ticks of the 
same species obviously indicate specific physiological activities. It is suggested that these differences in FA and PL are 
probably related to feeding behavior and intrinsic features of the internal milieu of each tick.  
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Complex polymers such as functional polymers, copolymers and polymer blends, exhibit dispersities in chemical 
composition or physical architecture. Exact molar mass average and dispersity of complex polymers cannot be directly 
determined by size exclusion chromatography, SEC, because the retention volumes are simultaneously affected with all 
molecular characteristics. It is necessary to suppress molar mass effect to assess other molecular characteristics. To achieve 
the goal, the entropy controlled, exclusion retention mechanism is to be combined with the enthalpy driven, interaction 
retention of macromolecules. The approaches used in this study is liquid chromatography under critical condition, LC CC and 
liquid chromatography under limiting conditions of desorption, LC LCD. The aim of this contribution is to demonstrate one of 
the known shortages of LC CC and LC LCD namely their limited sample recovery. Our measurements revealed that large part 
of samples with higher molar mass may stay retained within the LC columns. The fractions eluted from the LC CC and LC 
LCD columns were online forwarded into the SEC column. Molar mass of polymer released from the column with a 
displacer, as well as molar mass of the LC CC and LC LCD eluted polymer was substantially lower than the actual, 
independently determined molar mass. The obtained chromatograms were often non-representative. This work was 
supported by the Slovak Research and Development Agency, APVV project 0109-10 and by VEGA 2-0001-12. 
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Heavy metals are chemical elements that have a specific gravity at least five times that of water. The heavy metals most 
often implicated in accidental human poisoning are lead, mercury, arsenic, and cadmium. Some heavy metals, such as zinc, 
copper, chromium, iron, and manganese, are required by the body in small amounts, but these same elements can be toxic 
in larger quantities. Interested of studying the amount of these metals directly from biofluid samples, such as blood and 
plasma, we decide to build an extraction device based on the dendrimer technology. Dendrimers have been widely used as 
nanostructured carriers for guest species in a wide range of applications such as therapeutic delivery systems, imaging 
agents, templates for catalytic metal nanoparticles, and extraction agents for organic pollutants (and toxic metals) removal 
from water and soil. Among all different classes of dendrimers, PAMAM (Poly(amido amine)) appears as advantageous due 
to monodispersity, easily periphery modification, empty internal cavities, and high solubility. 
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Figure 1: Construction of a PAMAM built-on-silicon wafers thin-layer extraction devices and MALDI-MS 
identification/quantification of different metals in water and biofluid samples. 
 
The silicon wafer supported PAMAM materials were prepared in two steps. First, the silicon wafer was cleaned and 
functionalized with silanol groups then, PAMAM dendrimers were covalently supported to the epoxide silica wafer 
derivative through the residual PAMAM–NH2 groups. Chemical compositions and morphologies of the immobilized 
PAMAMs (PAMAMs/Si) were characterized by different techniques (Atomic Force Microscopy, Scanning Electron 
Microscopy, FT-IR, and MALDI-MS). After addition of the supported material to solutions (water or biofluids) with known 
metal concentrations and equilibrating, the affinity capacity of each built-on-silicon wafers were determined by MALDI-MS. 
Based on the results we conclude that SiO2/Si wafers with PAMAMs can be envisaged as possible built-on-silicon thin-layer 
extraction devices for metal determination with “on-spot” MALDI-MS detection. (Acknowledgments to ACT 1107) 
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The hair dyes represent an important aspect of the cosmetic industry and are used by 50% of the female population 
worldwide. In recent years there is a major concern with the use regulations and the permitted limit for these compounds 
due to dermatological effects, mutagenic and carcinogenic and associated with its use. As a result the demand for reliable 
analytical methods for the control of the level set of dyes in wastewater, are extremely important. This paper describes the 
construction and characterization of a glassy carbon electrode modified with multi-walled carbon nanotubes (MCNT) and its 
application in determining the hair dye Acid Green 25 (Figure 1) in wastewater. The electrode was modified by depositing 
10 µL of a solution of MCNT in dimethylformamide (1.0 mg mL-1), dried in an oven for 20 min at 55 ° C and pretreated by 
cycling the potential between -0.15 and 1.3 V (10 cycles) in H2SO4 (0,01 mol L-1). Cyclic voltammograms show that the 
reduction of the anthraquinone group of the dye occurs at potentials around -0.55 V vs Ag/AgCl, reversibly (Iap/Icp = 1 and 
Ecp-Eap = 0.04 V). The peak potential and peak current are dependent of pH, and studies indicated sweep speed-controlled 
adsorption behavior. The dye can be accumulated on the electrode surface from 0 to 10 min, and the surface can be 
regenerated after acetone washing. The calibration curve was constructed using square wave voltammetry in the range of 
1.0 x 10-8 mol L-1 to 2.0 x 10-7 mol L-1  and pre-accumulating time of 10 min, reaching limits of detection and quantification 
of 2.26 x 10-9 mol L-1 and 8.89 x 10-9 mol L-1, respectively. The method was applied to tap water contaminated intentionally 
with 2.5 mg L-1 dye and will undergo analysis using the method of standard addition, obtaining an average recovery (n = 6) 
96.7% ± 3.5. 

 
 

Figure 1. Structure of the hair dye Acid Green 25 
 
Keywords: voltammetric sensor, multiwalled carbon nanotubes electrode, hair dye acid green 25 
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The number of the incidents connected to the terrorist’s activity grew rapidly during last decade. For this reason there is a 
strong need for sensitive, specific and convenient method for the identification of hidden explosive materials and their 
traces on post-blast residues. Analytical methods currently available for the identification of  explosives include separation 
techniques such as gas chromatography (GC), high performance liquid chromatography (HPLC), capillary electrophoresis (IC) 
connected to specific detectors (e.g TEA, MS) [1].  The alternative solution for this purpose is ion mobility spectrometry 
(IMS) [2]. The operation of IMS is a bit similar to the operation of time-of flight mass spectrometry (TOF) and gas 
chromatography, the difference being that TOF instrumentation works under vacuum conditions whereas GC operates with 
compressed gases. In consequence, IMS evades excessive hardware such as vacuum systems or gas cylinders. This features 
and the growing need for convenient and easily to operate instrumentation, more frequent sampling gave impact to the 
construction of IMS based hand-held detectors. The objective of this work was to establish detection limits for common 
explosives using commercially available analyzer SABRE 5000. The following compounds have been taken into 
consideration: TNT, octogen, PENT, hexogen, nitroglycerin, NTO,  and three isomers of dinitrotoluene. The measured limits 
of detection (S/N  3, expressed in ng per sample ranged from 0.25 ng for TNT to 10 ng for ammonium nitrate. The 
possibility of simultaneous  detection of complex mixtures containing two or more common explosives was also tested. 
 
Acknowledgements: financial support of NCBIR (grant no. 0023/R/ID3/2012/02) is gratefully acknowledged.  
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Chemically modified electrodes have several advantages such as reducing over potentials, increasing the sensitivity and the 
reaction rate or improvement of the selectivity. Carbon nanotubes have been attracting a great interest in recent years, due 
to the structural, mechanical, geometrical and chemical properties.  It is known that structures of polymers [1-2], metal or 
metal oxide combining with carbon composite to be helpful the transmission of the electron during electrode reactions. As 
far as we know, there is no work in the literature about the voltammatric behaviour of Tadalafil (Scheme 1.). Voltammetric 
method was applied for the determination of Tadalafil in blood serum and its commercial formulations. Experimental 
results indicate an excellent linear correlation between the peak current and the concentration in the range of 0,64-15,23 
µM with a correlation coefficient of 0,994 in BR-Buffer supporting electrolyte at pH 3. 

 

 
 

 

 
Scheme 1. Chemical structure and calibration of Tadalafil on TiO2-MWCNTPE 
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H-point standard addition method (HPSAM) has been applied to the simultaneous determination of mesalamine (5-ASA) 
and isoniazid (INH) durgs  in binary mixtures. The method is based on the Schiff's base formation of durgs with 1,2-
naphoquinone sulphonate (NQS) as a chromogenic reagent in the presence of micellar cityltrimethyl ammonium bromide 
(CTAB) and sodium carbonate. The results showed that simultaneous determinations could be performed with the ratios 
0.2 : 1.4 and 1.6. : 0.4 measured at pair of wavelengths (438and 521) nm with recovery % range 94.5-105 % and precision 
better than 2.95 % . 
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Heavy metal pollution is produced and released during industrial and agricultural activities, and also in vehicular emissions. 
It is well documented that the presence of heavy metals in the environment can be harmful to a variety of living species 
including human health. Mercury(II) is one of the most serious contaminants heavy metals in water and sediment, coming 
from chlor-alkali manufacturing industry, oil refinery, paint, pharmaceutical, paper and pulp and battery manufacturing 
industries. The main effects of mercury(II) poisoning apparent as neurological and renal trouble as it can easily pass the 
blood–brain carrier and influence the fetal brain. Unlike organic pollutants, heavy metals are non-biodegradable, therefore 
exclusion of heavy metal ions from water and wastewater become essential [1-3]. This paper reports an investigation into 
the measurement and removal of mercury ions from aqueous solutions through preconcentration-extraction using the 
head-washing clay as a natural adsorbent in a batch system. For this purpose, first a number of relevant parameters were 
optimized using a standard solution: dosage of adsorbent, eluent characteristics (type, concentration, and volume), pH of 
the buffer solutions, buffer type, adsorption temperature, shaking time (contact time), volume of the standard solution, 
and initial copper concentration (adsorption capacity). Also, the role of desorption time and centrifugation time were 
explored. The figures of merit were also calculated: LOD was 0.033 ng mL-1, LOQ was 0.11 ng mL-1, preconcentration factor 
was 9, DLR was from 0.11 to 2.22 ng mL-1, and the adsorption capacity of the clay was 1.17 mg g-1. Then, the experimental 
method was applied to a variety of water and fish samples. The adsorption of Mercury ions on head-washing clay was very 
fast and the equilibrium was practically reached after only 10 min. In general, the removal of Hg ions using the head-
washing clay proved to be rapid, efficient, reliable, and reproducible. 
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and initial copper concentration (adsorption capacity). Also, the role of desorption time and centrifugation time were 
explored. The figures of merit were also calculated: LOD was 0.033 ng mL-1, LOQ was 0.11 ng mL-1, preconcentration factor 
was 9, DLR was from 0.11 to 2.22 ng mL-1, and the adsorption capacity of the clay was 1.17 mg g-1. Then, the experimental 
method was applied to a variety of water and fish samples. The adsorption of Mercury ions on head-washing clay was very 
fast and the equilibrium was practically reached after only 10 min. In general, the removal of Hg ions using the head-
washing clay proved to be rapid, efficient, reliable, and reproducible. 
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Planar electrochemical microcells were micromachined in a microcrystalline boron-doped diamond (BDD) thin layer using a 
femtosecond laser.  The electrochemical performances of the new laser-machined BDD microcell were assessed by 
differential pulse anodic stripping voltammetry(DPASV) determinations, at the nanomolar level, of the four heavy metal 
ions of the European Water Framework Directive(WFD): Cd(II), Ni(II), Pb(II), Hg(II). The results are compared with those of 
previously published BDD electrodes The calculated detection limits are 0.4, 6.8, 5.5, and 2.3 nM, and the linearities go up 
to 35, 97, 48, and 5 nM for, respectively, Cd(II), Ni(II) Pb(II), and Hg(II).  The detection limits meet with the environmental 
quality standard of the WFD for three of the four metals. It was shown that the four heavy metals could be detected 
simultaneously in the concentration ratio usually measured in sewage or runoff waters. 
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Asbestos is a silicate mineral used in textiles, shipping and automotive industries, production of roofing and building 
materials, plumbing and also as an additive for the building materials due to its chemical and physical properties from the 
ancient times to the end of 1900s [1]. After understanding its harm on the environment and human health rather late, the 
production, use and sale of this material are prohibited in many countries including Turkey [2]. Special measures should be 
taken against asbestos exposure causing serious diseases such as mesothelioma (cancer of the pleura or peritoneum), lung 
cancer and asbestosis [3]. It is encountered in preliminary studies of restoration and conservation or the material analyses’ 
work of some old buildings constructed using asbestos, so taking more specified occupational health and safety measures 
are required in restoration and conservation work of similar buildings. In this study, especially health and safety measures 
to be taken against asbestos exposure faced through the restoration and conservation applications are discussed [4-5]. 
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Chemical properties of paint samples that are frequently encountered in restoration and conservation practices vary 
according to their periods. Restoration and conservation processes of the painted surfaces with different physical and 
chemical properties are planned after various analyses. Also in practice, chemicals of various class risks are used in many 
different phases of conservation treatments such as cleaning and maintenance. 
Way of using and degree of exposure to these harmful chemicals vary depending on the types of interventions carried out 
as well as the required precautions taken against them [1]. 
Accordingly, it’s needed to develop a multi-dimensional approach for using the chemicals considering both the Material 
Safety Data Sheets (MSDS) and the safety measures to be taken for the workplace as well as the risk of working heights, 
dust exposure and ergonomics [2-3]. In this study, both exposure to certain chemicals used in restoration and conservation 
applications of painted surfaces and other types of risks are examined; occupational health and safety measures to be 
implemented are discussed comprehensively [4]. 
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Natural varnishes used in arts are generally composed of natural resins dissolved in ethanol, oil or turpentine spirit [1]. 
Through times those materials undergo different photochemical processes, modifying their molecular composition. Those 
reactions also impact the aesthetic aspect of the artwork (crackling, yellowing, etc.) [2,3,4,5].  
This project focuses on the study of the degradation of natural varnishes. It brings information for a better restoration and 
conservation of artworks, and improves the identification criteria of old varnishes. 
The varnishes were made following ancient recipes coming from manuscripts and specialized literature [6,7]. Diterpenic 
(sandarac, colophony, Manilla copal) and triterpenic (mastic, dammar) resins were used with a special attention to the 
botanical origin. Once the varnishes elaborated, they were irradiated under artificial sunlight. Analytical monitoring was 
realized with different techniques: Fourier Transform Infrared (FTIR), high pressure liquid chromatography (HPLC) and gas 
chromatography coupled with mass spectrometry (GC-MS).  
A first approach by FTIR enabled to observe photodegradation process, mostly terpenes oxidation and the formation of a 
polymeric fraction. Then the chromatographic techniques were used to identify and characterize the chemical markers 
(abietanes, pimaranes, oleanenes etc) thanks to comparison with commercial standards and the development of adapted 
fragmentation methods in GC-MS (variation of the ionization energy, MS/MS). This study also contributed to highlight the 
degradation of the principal markers and the apparition of various hydroxylated di- or tri-terpenes. Those compounds seem 
to be the good degradation markers in order to identify those materials in complex matrix.  
The results after artificial ageing were confronted to the analyses of various ancient varnishes sampled on different 
artworks during their restoration in specialized workshops (Musée Fabre, private collection, Musée de la musique). 
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Salt crystallization in porous materials is acknowledged as one of the most important weathering process for 
modern/historical buildings as well as heritage sites in a wide range of environments. Nowadays, there is an ever growing 
interest towards the use of crystallization inhibition chemicals as a new mean of controlling crystallization damage in 
porous media.  
Recently we have undertaken a broad research program focusing on the development of environment-friendly organic 
inhibitor systems[1]. These are designed to achieve water/alcohol solubility, intrinsic non toxicity and ease of application. 
Such properties enable their use in accordance with the volatile organic compounds emission control and safety during the 
conservation works. We succeeded in halting and/or mitigating the disruptive effects of different salts/salt mixtures in a 
wide range of porous media and in various ambient conditions. Importantly, it was observed that in the presence of the 
inhibitors negligible subflorescence occurs in most cases since almost all crystallization took place on the porous material 
surface as efflorescence.   
Here we report on the effectiveness of the most promising among the above salt inhibitors when also using acrylic-
/polysiloxane-type protective treatments to preserve porous materials’ surface. Indeed, although often unavoidable, the 
employment of such treatments may have a harmful effect on masonry materials and promote their decay by suppressing 
the capillary transport of water and salt solution to the surface, thus forcing the formation of subflorescence. 
Brick and tuff were selected as the porous materials, whereas for the saline species we focused on the highly damaging 
sodium sulphate.     
  
[1] Inter alia: (a) Franceschini, M.; Marrocchi, A.; Broggi, A.; Bracciale, M.L.; Santarelli, M.L. et al. Int. J. Arch. Her. 2013, in 
press; (b) Cassar, J.; Marrocchi, A.; Santarelli, M.L. et al. Materiales de Construcción, 2008, 58, 281-293; (c) Marrocchi, A.; 
Broggi, A. Santarelli, M.L. et al. Sci. Technol. Cult. Herit. 2006, 115-123. 
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The Jordan Conservation of Cultural Heritage in ERA – JOCHERA project is aiming at overall reinforcement of University of 
Jordan (UJ), Hamdi Mango Center for Scientific Research (HMCSR) in Jordan cooperation capacities for cultural heritage 
protection research in the context of the European Research Area and development to the Conservation centre of 
excellence to respond to Jordan’s socio-economic needs. The JOCHERA impact will be increased capacities of the UJ in 
terms of (i) better research and innovation management, (ii) improved international Science & Technology cooperation and 
participation in FP7, (iii) enhanced cultural heritage protection research capacities, and (v) defined strategic development 
framework in order to increase UJ visibility and scope. Likewise, JOCHERA will increase research and innovation linkages 
within Jordan in particular with SMEs, enable better opportunities to young researchers and enhance EU-JO RTD 
cooperation landscape. The project duration is 24 months, started in 1st December 2011 and will end in 31 November 2013 
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The conservation process is an integrated approach including documentation, monitoring, analysis, intervention, 
maintenance and management. The focus by Jordanian researchers in the last 12 years was mainly towards analysis and 
digital documentation. In the period (2000-2012), used conservation materials included both organic and inorganic 
materials of both synthetic and natural sources. A variety of acidic and basic materials are used despite the fact of 
international preferential of neutral conservation materials to guarantee heritage material safety, compatibility and 
sustainability. Most commonly used interventions are cleaning, adhesion and consolidation. Analytical investigations 
conducted to date in Jordan include examination of both intrinsic and extrinsic factors of material deterioration (preventive 
and passive conservation). With respect to time, mineralogical and elemental analysis prevailed in the 1st half of last decade 
and was doubled in its use in the 2nd half. In the last two years (2011-2012) the use decreased slowly and interest was 
shifted towards dating and provenance techniques 
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Novel polynuclear heteroaromatics (PHAs, Figure 1) were prepared via photo-cyclization of their precursors in the presence 
of iodine as an oxidative reagent.  The structural properties of the PHAs were evaluated by 1H-NMR spectroscopy and 
X-ray crystallographic analysis (Figure 2) [1]. These PHAs were found to be highly twisted (dihedral angles between the 
benzene ring A and the thiophene ring D are 20.64° for PHA 1 and 23.41° for PHA 2).  
The PHAs have one or two fjord region(s) encircled by three benzene rings and one thiophene ring. Thus, the Ha protons 
located in the fjord region are moderately shifted downfield in the 1H-NMR spectra (9.30 ppm for PHA 1, 9.19 ppm for PHA 
2). These downfield shifts are due to the strong ring current effect of the extended -conjugated system.  
Interestingly, PHA 2 exhibits good p-type semiconducting behavior in a top-contact device in moist air (Figure 3). 

 
Reference 
1. Crystallographic data were collected on a RIGAKU AFC7R diffractometer at 298 K for PHA 1 and on a RIGAKU RAPID-HR 
diffractometer at 123 K for PHA 2. 
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Indoles are an important class of heterocyclic compounds whose derivatives occur widely as natural products in plants1, 
fungi2 and marine organism.3 More complex indoles, such as bis-indoles are very important biologically active scaffolds as 
they are found in many pharmacologically active alkaloids. Bis-indole alkaloids are heterocyclic compounds, which consist 
of two indoles connected to each other via linking units.4 In addition to this, macrocyclic bis-indole systems are an 
important and prolific structural class and possess interesting biological properties. 
 
In our current synthetic study, a novel range of bis-indoles 2,2'-linked with heterocyclic units such as carbazole and 
dibenzofuran have been prepared. Imine cyclic systems were subsequently produced from these precursors via 
condensation of the corresponding of dialdehydes with various diamines (Figure 1). In particular, the desired indole 
macrocyclic systems were successfully produced from aliphatic diamino compounds such 1,4-diaminobutane and 1,6-
diaminohexane.  

 

Figure 1: Macrocyclic bis-indole systems 
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Schizophrenia diagnosis is based on diverse and variably expressed symptoms which can be grouped as positive and 
negative. The positive symptoms include disorganized thought, delusions and auditory hallucinations whereas the most 
characteristic negative symptoms are emotional flattening, poverty of speech and motivational deficits. Chlorpromazine 
and haloperidol, the typical antipsychotics, are dopamine antagonist and exhibits robust control of positive symptoms of 
schizophrenia but fail to control the negative symptoms such as blunted affect, emotional withdrawal and cognitive deficits; 
and leads to extrapyramidal symptoms (EPS) [1]. The atypical antipsychotics, such as clozapine, combine D2 receptor 
antagonism with activity at other receptors, on the premise that a suitable balance of pharmacological activity should 
broaden the spectrum of therapeutic efficacy and reduce EPS [2]. To achieve improved overall therapeutic benefit, 
combining D2 receptor blockade with 5-HT1A receptor activation rather than antagonism has been a subject of recent 
research attention [3]. Consequently adoprazine (SLV-313) and bifeprunox, bearing potent D2 receptor antagonist and 5-
HT1A receptor agonist properties, were developed. However, the failure of to oppose phencyclidine-induced social 
interaction deficits suggested that an appropriate ‘balance’ of activity at these sites is necessary for activity in this model 
[4]. 
In ongoing efforts to discover new antipsychotics, we have synthesized a series of new 5-piperidinyl-1H-benzo[d]imidazol-
2(3H)-ones (5a-f) and 5-piperazinyl-1H-benzo[d]imidazol-2(3H)-ones (6a-f), which are structural analogs of bifeprunox (Fig 
1).  
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Figure 1: 5-piperidinyl-1H-benzo[d]imidazol-2(3H)-ones (5a-f) and 5-piperazinyl-1H-benzo[d]imidazol-2(3H)-ones (6a-f) 
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Schizophrenia diagnosis is based on diverse and variably expressed symptoms which can be grouped as positive and 
negative. The positive symptoms include disorganized thought, delusions and auditory hallucinations whereas the most 
characteristic negative symptoms are emotional flattening, poverty of speech and motivational deficits. Chlorpromazine 
and haloperidol, the typical antipsychotics, are dopamine antagonist and exhibits robust control of positive symptoms of 
schizophrenia but fail to control the negative symptoms such as blunted affect, emotional withdrawal and cognitive deficits; 
and leads to extrapyramidal symptoms (EPS) [1]. The atypical antipsychotics, such as clozapine, combine D2 receptor 
antagonism with activity at other receptors, on the premise that a suitable balance of pharmacological activity should 
broaden the spectrum of therapeutic efficacy and reduce EPS [2]. To achieve improved overall therapeutic benefit, 
combining D2 receptor blockade with 5-HT1A receptor activation rather than antagonism has been a subject of recent 
research attention [3]. Consequently adoprazine (SLV-313) and bifeprunox, bearing potent D2 receptor antagonist and 5-
HT1A receptor agonist properties, were developed. However, the failure of to oppose phencyclidine-induced social 
interaction deficits suggested that an appropriate ‘balance’ of activity at these sites is necessary for activity in this model 
[4]. 
In ongoing efforts to discover new antipsychotics, we have synthesized a series of new 5-piperidinyl-1H-benzo[d]imidazol-
2(3H)-ones (5a-f) and 5-piperazinyl-1H-benzo[d]imidazol-2(3H)-ones (6a-f), which are structural analogs of bifeprunox (Fig 
1).  
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Acylals are synthetically useful protecting groups for carbonyl compounds due to their stability and also are important 
building blocks for the synthesis of 1-acetoxy dienes in Diels-Alder reaction [1]. Acylals are useful intermediates in various 
transformations such as nucleophilic substitution reactions [2]. On the other hand, solvent-free reactions have been 
received many attentions. Since these reactions offer advantages in terms of high yield, low cost and simplicity of the 
procedure [3].  A mild and efficient method has been developed for the preparation of acylals in good yields through a 
reaction of aldehydes with acetic anhydride using MoCl5 as catalyst at room temperature and solvent-free con ditions. 
Various aldehydes were converted to acylals using 5 mmol acetic anhydride as reagent and 0.05 mmol of MoCl5 as catalyst 
under grinding and room temperature conditions.  
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It is mentionable that ketones have not reacted in presence of MoCl5 and it is suggested that the chemoselective protection 
of aldehydes in the presence of ketones can be achieved by this method. 
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As components of biologically important molecules, benzimidazole and imidazole have been the subject of numerous 
investigations. Benzimidazole is a typical heterocyclic ligand with nitrogen donor and a component of biological important 
molecules. The benzimidazole ring is an important pharmacophore in modern drug discovery [1]. A large number of  
benzimidazole and imidazole derivatives and their metal complexes are extensively investigated for versatile properties 
such as pharmacological and catalytic activities of Pd  and Ru complexes [2]. Antitumor properties of some silyl-substituted 
benzimidazoles and their metal complexes are also  reported [3]. Transition-metal complexes of benzimidazoles are 
progressively being used to model important bio-inorganic systems.  
These results prompted us to synthesize silyl-substituted benzimidazole and imidazoles and their metal complexes to 
investigate their structural, and spectroscopic properties. 
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Figure1. Synthesis pathways of the new silyl-subsituted benzimidazole and imidazole metal complexes.  
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 In 2006, Hertweck and co-workers reported the isolation and structure elucidation of an unusual 5-methyl-3(2H)-
furanone derivative, inotilone 1, along with several phenylpropanoid-derived polyketides from the fruiting body of the 
mushroom Inonotus sp. (Figure 1). 1 
 
 
 
 
When evaluated for its inhibitory activities in COX (cyclooxygenase) assays, inotilone 1 showed a potent COX-2 inhibitory 
activity with IC50 value of 0.03 µM.1 The selective inhibition of COX-2 showed by inotilone 1 is comparable to those of the 
already marketed selective inhibitors meloxicam and nimesulide.2 Therefore, the selective inhibitory potencies of inotilone 
along with its unique structure inspired us to design a simple synthetic route to prepare inotilone and possibly its analogs. 
Inotilone can be synthesized via aldol reaction between 5-methyl-3(2H)-furanone 2 and 3,4-dihydroxybenzaldehyde 3 
(Scheme 1). 

O

O

OH
HO

Aldol condensation

O

O

+

321

OH
OH

HO

Scheme 1. Retrosynthetic strategy.  
 
The furanone 2 was prepared in two synthetic steps from the oxime 4 by utilizing the isoxazole 5 chemistry (Scheme 2).3 
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Scheme 2. Synthesis of 5-methyl-3(2H)-furanone 2    
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It is known, that the stability of lanthanide complexes increase with growth of dentate of organic ligand[1,2]. In this paper 
the new metal complexes of trivalent lanthanides(Ln, Pr, Nd, Er, Sm,Tr,Yb,Lu)with potentially tetradentate ligand N-2-
hydroxy-benzylidene-N'-β-hydroxyethylethylenediamine  (HL) were synthesized and  the  structures of the obtained 
compounds  studied  by the element analysis, IR- and electronic spectroscopy , thermogravimetric and magnetochemistry 
measurements . The coordination compounds have a general formula Ln(L)2(Х)(H2O)n (where  Х-СН3СОО-, NO3

-, SO4
2-, and  

Br- ), n-2,3.  The bidentate, bridging character of CH3COO-(1580cm-1, 1435cm-1), NO3
-(1384cm-1),SO4

2-
 (1100cm-1) groups in 

coordination was proved  by the IR-spectra,  it indicates on bi- or a polynuclear structure of the investigated complexes. In 
IR-spectra of HL  the intensive absorption band of -CH=N- group is observed at 1660 cm-1. Absorption band of phenolic 
hydroxyl group  is displayed in the form of set of bands at 2800 cm-1 that  caused by a chelating intramolecular hydrogen 
bridge between groups -CH=N- and OH, which decreases at complexing. Hydroxyl group of β-ethanol fragment appears in 
the form of rather narrow absorption peak at 3180 cm-1 for HL. At the complexformating the band intensity of OH group  
decreases  and it undergoes highfrequence shift(3340 cm-1), in result the overlaying of the hydroxyl groups of coordinated 
water molecules  and alcohol bands is observed. The same changes also occurs with the -CH=N- group. At the same time in 
the area of low energies two new absorption bands at 460 cm-1 (Ln-O) of the phenol fragment and 390 cm-1 (Ln-N) 
appears.The following structures are assumed for obtained complexes: 
  
1. S. A. Schuetz, M. A. Erdmann, V.W. Day and etc., Anhydrous tetranuclear, dinuclear, and dime-ric lanthanide complexes 
bearing tetradentate Schiff bases/Inorganica Chimica Acta, 357(2004),4045-4056 
2. K. Arora , M. Sharma , K.P. Sharmae and etc.,  Studies of Some Lanthanide(III) Nitrate Comple-xes of Schiff Base Ligands 
/Journal of Chemistry, 2009, 6(S1), S201-S210 
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The thermal decomposition of cobalt(II), nickel(II) dimethylglyoximate (DMG) and mixture of iron hydroxides(II and III)  was 
studied derivatographically in the temperature range 20 -1000 0C .It has been shown, that cobalt and nickel 
dimethylglyoximates decompose at 260 0C and 320 0C, correspondently, with metal powder formatting and iron hydroxide 
with magnetite formatting. In according with x-ray diffract metric analysis the obtained cobalt, nickel and magnetite 
powders have the average particle sizes 87nm, 75 nm and 56 nm, correspondently. 
From thermo gravimetrical data was obtained kinetic parameters of decomposition: order of reaction(n) and activation 
energy(Ea), which are n=1 , Ea =11.6 kJ/mol for NiDMG and n=1.4, Ea = 9.7 kJ/mol for  CoDMG. 
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Bis-indole alkaloids are an important class of compounds of particular interest in drug design due to their prevalent 
biological activities.1  Of this class, the 3-substituted bisindoles are the most profilic likely owing to the C3 position 
being the most reactive indole site. Moreover,  the incorporation of a five or six-membered aryl or heteroaryl ring between 
the two indole units has been of great interest to many researchers. Examples of such compounds include the 
nortopsentins A-C which exhibit in vitro cytotoxicity against P388 cells,2 hemacanthin B which shows cytotoxic activity 
against a range of tumor cell lines,3 asterriquinone which possesses antitumor activity4.  
 
We were interested in the preparation of activated 3-substituted bisindoles linked by aryl and heteroaryl rings. Such 
bisindoles would be capable of undergoing electrophilic substitution at the typically unreactive C7 position, in addition to 
the N1 and C2 positions, enabling them to serve as potential precursors to a diverse range of novel macrocyclic systems. 
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The emergence of antibiotic resistance after the clinical introduction of penicillin has been accelerated partly by subsequent 
generations of antibiotics which conserve this molecular scaffold acting upon similar cellular targets within the bacteria.1 
Combinatorial approaches have not delivered the expected results, and no new chemical entities from de novo 
combinatorial chemistry for antibacterial compounds have been reported. One reason for this failure is that the diversity of 
the libraries are too limited to populate a sufficiently large area of chemical space to provide the required hits.2,3 We are 
interested in the development of novel antibacterial compounds using biologically active natural products as starting points 
for potential lead compounds in the drug discovery process, since they are evolutionarily selected for binding to specific 
protein domains, and therefore are more likely to provide a ‘privileged’ structural framework with biological activity.4  

Herein, we describe the synthesis of oxygenated heterocycles modelled on the natural product (-)-Pramanicin, starting from 
known enantiopure compounds derived from L-pyroglutamic acid. Derivatisation by epoxidation (using aq. H2O2 and Et3N) 
provided epoxypyrrolidinones, and α-hydroxylation using “Davis oxaziridine” gave 2-hydroxypyrrolidinones – both products 
having good diastereoselectivity and yields. These compounds were tested for antibacterial effect, and activities have been 
correlated with physicochemical parameters calculated using MARVIN 5.3.8. This approach provides rapid access to 
functionalised and bioactive pyrrolidinones and suggests that an approach based upon natural product lead structures is 
likely to be more successful in identifying potential lead compounds. 

 

Figure 1: Oxygenated pyrrolidinones modelled on (-)-Pramanicin 1. 
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Interaction of Na2WO4

 with H2SeO3 under moderately acidic conditions leds to a new macrocyclic selenitotungstate 
[Se6W39O144]30-. Its structure consists of three fragments {Se2W12O46} which can be regarded as hexavacant derivatives of 
the Dawson structure type, connected by three groups of WO2 (fig.1). 77Se NMR shows that this complex is not stable in 
solution and rapidly degrades into a mixture of non-identified species. 
When Na2WO4 and H2SeO3 are made to react in the presence of MnCl2 , crystals of 
Na13[(Se2W12O46)2{Mn2Cl(H2O)2}{Mn(H2O)2}2(SeO)2]·51H2O were obtained from the reaction mixture. In the structure two 
hexavacant Dawson-like Se2W12O46 are held together via O-Mn-Cl-Mn-O linkage and by two (H2O)2Mn-O-Se fragments (fig. 
2). The manganese atoms have octahedral coordination involving two oxygen atoms of Se2W12O46 in the equatorial 
coordinate positions, one μ-Cl atom and one terminal H2O ligand. The (H2O)2Mn-O-Se- linkers are located on the opposite 
sides of the dimer. The selenium atom in the linker is coordinated to one oxygen atom from one Se2W12O46 unit and to 
three oxygen atoms of another Se2W12O46 unit.      
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The thermal decomposition of cobalt(II), nickel(II) dimethylglyoximate (DMG) and mixture of iron hydroxides(II and III)  was 
studied derivatographically in the temperature range 20 -1000 0C .It has been shown, that cobalt and nickel 
dimethylglyoximates decompose at 260 0C and 320 0C, correspondently, with metal powder formatting and iron hydroxide 
with magnetite formatting. In according with x-ray diffract metric analysis the obtained cobalt, nickel and magnetite 
powders have the average particle sizes 87nm, 75 nm and 56 nm, correspondently. 
From thermo gravimetrical data was obtained kinetic parameters of decomposition: order of reaction(n) and activation 
energy(Ea), which are n=1 , Ea =11.6 kJ/mol for NiDMG and n=1.4, Ea = 9.7 kJ/mol for  CoDMG. 
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Bis-indole alkaloids are an important class of compounds of particular interest in drug design due to their prevalent 
biological activities.1  Of this class, the 3-substituted bisindoles are the most profilic likely owing to the C3 position 
being the most reactive indole site. Moreover,  the incorporation of a five or six-membered aryl or heteroaryl ring between 
the two indole units has been of great interest to many researchers. Examples of such compounds include the 
nortopsentins A-C which exhibit in vitro cytotoxicity against P388 cells,2 hemacanthin B which shows cytotoxic activity 
against a range of tumor cell lines,3 asterriquinone which possesses antitumor activity4.  
 
We were interested in the preparation of activated 3-substituted bisindoles linked by aryl and heteroaryl rings. Such 
bisindoles would be capable of undergoing electrophilic substitution at the typically unreactive C7 position, in addition to 
the N1 and C2 positions, enabling them to serve as potential precursors to a diverse range of novel macrocyclic systems. 
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The emergence of antibiotic resistance after the clinical introduction of penicillin has been accelerated partly by subsequent 
generations of antibiotics which conserve this molecular scaffold acting upon similar cellular targets within the bacteria.1 
Combinatorial approaches have not delivered the expected results, and no new chemical entities from de novo 
combinatorial chemistry for antibacterial compounds have been reported. One reason for this failure is that the diversity of 
the libraries are too limited to populate a sufficiently large area of chemical space to provide the required hits.2,3 We are 
interested in the development of novel antibacterial compounds using biologically active natural products as starting points 
for potential lead compounds in the drug discovery process, since they are evolutionarily selected for binding to specific 
protein domains, and therefore are more likely to provide a ‘privileged’ structural framework with biological activity.4  

Herein, we describe the synthesis of oxygenated heterocycles modelled on the natural product (-)-Pramanicin, starting from 
known enantiopure compounds derived from L-pyroglutamic acid. Derivatisation by epoxidation (using aq. H2O2 and Et3N) 
provided epoxypyrrolidinones, and α-hydroxylation using “Davis oxaziridine” gave 2-hydroxypyrrolidinones – both products 
having good diastereoselectivity and yields. These compounds were tested for antibacterial effect, and activities have been 
correlated with physicochemical parameters calculated using MARVIN 5.3.8. This approach provides rapid access to 
functionalised and bioactive pyrrolidinones and suggests that an approach based upon natural product lead structures is 
likely to be more successful in identifying potential lead compounds. 

 

Figure 1: Oxygenated pyrrolidinones modelled on (-)-Pramanicin 1. 
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Interaction of Na2WO4

 with H2SeO3 under moderately acidic conditions leds to a new macrocyclic selenitotungstate 
[Se6W39O144]30-. Its structure consists of three fragments {Se2W12O46} which can be regarded as hexavacant derivatives of 
the Dawson structure type, connected by three groups of WO2 (fig.1). 77Se NMR shows that this complex is not stable in 
solution and rapidly degrades into a mixture of non-identified species. 
When Na2WO4 and H2SeO3 are made to react in the presence of MnCl2 , crystals of 
Na13[(Se2W12O46)2{Mn2Cl(H2O)2}{Mn(H2O)2}2(SeO)2]·51H2O were obtained from the reaction mixture. In the structure two 
hexavacant Dawson-like Se2W12O46 are held together via O-Mn-Cl-Mn-O linkage and by two (H2O)2Mn-O-Se fragments (fig. 
2). The manganese atoms have octahedral coordination involving two oxygen atoms of Se2W12O46 in the equatorial 
coordinate positions, one μ-Cl atom and one terminal H2O ligand. The (H2O)2Mn-O-Se- linkers are located on the opposite 
sides of the dimer. The selenium atom in the linker is coordinated to one oxygen atom from one Se2W12O46 unit and to 
three oxygen atoms of another Se2W12O46 unit.      
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The heterosteroids are of great pharmaceutical importance because of their diverse biological 

activities. Nitrogen containing steroid derivatives are common clinical drugs in cancer 

chemotherapy. Since clinical use of almost all anticancer drugs has been limited by the 

toxicity to normal tissues, important goal of cancer chemotherapy is to amplify the selective 

inhibition of tumor cells while decreasing toxicity to normal tissues.  

The aim of this work was synthesis of a novel 17-picolyl androstane derivatives 1, 2 and 3 

(Figure 1), that beside heterocyclic substituent on C-17 possess, in A ring, functional groups 

with heteroatoms (hydroximino and cyano), in order to develop a more efficiant antitumor 

agents. 

 

 

Figure 1: A new 17-picolyl androstane derivatives as potential anticancer compounds. 

In continuation of our own work on nitrogen containing androstane derivatives [1-4], 

synthesis of respective novel compounds and their evaluation in a different human carcinoma 

cell lines will be presented and discussed.  
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The synthesis of polyazomethines is of great international interest because of their useful properties and wide application 
fields such as electrical conductivity, electrochemical cell, and resisting to high energy.  
In this study, the Schiff base monomers were synthesized by condensation reactions between terephthaldehyde and 
aromatic aminophenol compounds such as 3-aminophenol, 4-aminophenol and 2-amino-4-tert-butyl phenol. Then, these 
monomers were converted to poly(azomethine)s by oxidative condensation reactions (OP) using NaOCl oxidant in an 
aqueous alkaline medium. These polymers were studied for their thermal, optical, electrical end electrochemical 
properties. The structural characterizations of the synthesized monomer and polymer were carried out by FT-IR, NMR, and 
size exclusion chromatography (SEC). Optical properties were investigated by UV-vis analysis. The HOMO-LUMO energy 

levels, electrochemical ( '
gE ) and optical (Eg) band gaps were calculated from cyclic voltammetry, (CV) and UV-vis 

measurements, respectively. Cyclic voltammetry (CV) was used to determine the electrochemical oxidation-reduction 
characteristics. Thermal characterizations of compounds were made by TG-DTA and DSC techniques. 
 
Keywords: Terephthaldehyde, aminophenol, oxidative polycondensation, polyazomethine 
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The reaction of pyridine-carbonitrile 1 with arylidene malononitrile afforded isoquinoline derivatives 2 , 2-chloro-4-methyl-
6-phenyl-3-pyridinecarbonitile 3 obtained by chlorination of compound 1 with phosphoryl chloride was converted to 6-
amino-4-methyl-2-phenyl-5-pyridinecarbonitrile 4 and 6- hydrazide-4- methyl-2-phenyl-5-pyridinecarbonitrile 5 in good 
yield. Treatment of 4 with ethyl acetoacetate, acetic anhydride, formic acid, urea and thiourea gave the corresponding 
pyrido [2,3-d] pyrimidine derivatives 7-10. A new series of 6-substituted-4-methyl-2-phenyl-5-pyridine carbonitrile 11-13 
has been synthesized via reaction of 4 with phenyl isothiocyanate, benzene sulphonyl chloride and acetic anhydride. 
Treatment of 4 with malononitrile gave 1,8-naphthyridine derivative 14. 
 
Keywords: pyridine-carbonitrile, pyrido, [2,3-d] pyrimidine,isoquinoline derivatives 
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Transition metal-catalyzed cycloisomerization reactions have attracted a great deal of attention [1] because they can 
provide a variety of polyfunctional cyclic compounds in a simple and easy manner. While various transition metal 
complexes were found to promote this useful cyclization, the improvement of catalytic systems still remains an ongoing 
challenge.  
A palladium-based catalysis is one of the most important synthetic tools in modern organic chemistry [2]. The scope of its 
applicability has been expanded to cycloisomerization of 1,n-enynes since the pioneering work by Trost in 1985 [3] and the 
great developments have been achieved in such a field [4]. However, a formation of bicyclo[4.1.0]hept-2-enes from 
1,6-enynes has never been reported. 
We recently have found a palladium-catalyzed cycloisomerization reaction of 1,6-enynes that affords 
bicyclo[4.1.0]heptenes in reasonable to high yields (Eq. 1). The reaction was accomplished by Pd(maleimidate)2(PPh3)2 or 
[Pd(CH3CN)2Cl2]/P(OPh)3. We will discuss the formation of bicyclo[4.1.0]hept-2-enes from 1,6-enynes in detail at the 
symposium. 
. 
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Fullerene and its derivatives have been used as good electron acceptor materials in (organic photovoltaic) OPV due to their 
high electron affinity and good electron mobility. To achieve highly efficient OPV it needs large Voc value which is 
proportional to the energy difference between HOMO of donor and LUMO of acceptor. Fullerene has low solubility in 
common organic solvents and it makes hard to handle in solution process of device fabrication. Introducing of substituents 
to fullerene can leads to increasing of its LUMO energy level and solubility in organic solvents. 

Single electron transfer (SET) photochemistry of -silyl substituted electron donor can generate -carbon radical in a 
chemo- and region-selective manner and thus -silyl substituted electron donor can be used as a synthetic equivalent of 
carbon-centered free radial intermediate in material synthesis. In our recent study we have developed an efficient method 
to prepare (dialkylamino)methyl substituted fullerenes using  SET-promoted photoaddition reactions of acceptor fullerene 
(C60) with electron donors, -silyl substituted tert-amine derivatives. The SET-promoted photoaddition reactions gave rise to 
the productions of photadducts, 1,2-mono-adducts 1,2-(dialkylamino)methylhydrofullerenes in very high chemical yields 
(over 62%) and efficiencies (within 5 min) comparing to the previous reported photochemical processes using non-silyl 
substituted tert-amines1, aromatic tert-amines2 as donors3 to fullerene (C60). Details will be presented in poster session.  

 

 

Scheme 1: Synthetic Strategy for Fullerene Derivatives with α-Silyl tert-Amines. 
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Bis(oxazoline) ligands are successful chiral inductors for metal-catalysed asymmetric reactions.[1] We have introduced 
carbohydrate-based glucoBox ligands and found strong influence of steric demand and electronic properties of the 3-O-
substituents on the enantioselectivity of cyclopropanations.[2] With 3-O-Formyl glucoBox[2b] high asymmetric induction 
were obtained even for challenging aliphatic olefins, which was exploited in the synthesis of the natural product 
grenadamide.[2c] 
 

 
Figure 1: glucoBox ligands in asymmetric cyclopropanations. 
We are currently exploring glucoBox ligands in the asymmetric cyclopropanation of indoles, for which only racemic[3] and 
diastereoselective[4] protocols have been reported. With 3-methyl-N-Boc indole a product containing a quaternary 
stereocentre was obtained in good diastereoselectivity and 96%ee.[5] This product is a valuable intermediate for the 
synthesis of pyrroloindoline alkaloids. 
 

 
Figure 2: Enantioselective cyclopropanation of indoles. 
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Photochromism   is defined as a light-induced reversible color change of a chemical species between two forms, A and B. 
The thermodynamically stable form A is transformed by irradiation into form B. The back reaction (B to A) can occur 
thermally (Photochromism of type T) or photochemically (Photochromism of type P) [1]. 

A                         B
hv2 or

hv1

  
The most studied photochromic series are fulgides, spiropyrans and diarylethenes. Among them, diarylethenes are the 
most promising compounds for several applications because of their fatigue-resistant and excellent thermal-stability. 
Photochromic fluorescent diarylethenes have attracted considerable attention during more recent years because they 
afford promising optoelectronic devices such as molecular switches and optical memories[2-3].  
So our aim is to synthesize a number of new diarylethenes that contains bisaryl naphthalimide moieties.  
 1O were synthesized from the Suzuki coupling reaction of 4-bromo-N-butyl-3-iodo-1,8-naphthalimide and 5-methyl-2-
phenylthiazol-4-boronic acid. Photoreactions of 1O are shown below. 

Ar =

S

N
Ph

N
O

O R

Ar Ar

1-O
O-form

(colorless)

UV

VIS

N
O

O R

S

NN

SPh Ph
1-C

C-form
(coloured)

R = -CH2CH2CH2CH3

 
As a result, the 1O displayed good photochromic-flourescence. Detailed photochromic-flourescence properties of 1O were 
investigated.  
The authors are grateful to Düzce University (Grant No.: 2012.05.HD.053) and TÜBİTAK(Grant No.: 111T490) for the 
financial support of part of this work. 
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The silver salts AgxH3-xPW12O40 of Ag content, x = 1 up to x = 3, were synthesized and characterized by nitrogen adsorption, 
Fourier transform infrared and micro-Raman spectroscopy, powder X-ray diffraction, and differential thermal and 
thermogravimetric analysis. Regarding the structural, textural, thermal and solubility characteristics, these salts are 
between salts of group A with small metal ions, and B group salts with large metal ions. It is shown that the neutral 
Ag3PW12O40 salt is partly insoluble in water, less hydrated than the parent H3PW12O40 acid, thermally stable up to about 600 
oC and has low surface area. The catalytic properties of the prepared salts have been studied for the vapor-phase 
dehydration of ethanol, carried out in a conventional flow-type reactor at 300 oC. A differential tubular stainless steel flow 
reactor placed into a tubular furnace was used [1]. The catalysts exhibited good performance and higher stability for 
ethylene production from ethanol than the parent acid.  
   

                       
 

Figure 1: (a) FT-IR spectra and (b) Raman spectra of neutral Ag3WPA at 25 oC and of salts calcinated at 550 oC, 650 oC and 
780 oC. 
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Optically active imidazolines constitute attractive five-membered heterocycles, that are able to coordinate various 
transition metals. Such complexes found wide application in asymmetric reactions. 
Starting from (1R,2S,3R)-camphordiamine and (hetero)aromatic imidates and orthoformate, nine new camphor-annelated 
NH-imidazolines were synthesized. Subsequent N-modification was carried out via methylation, acylation, benzoylation, 
and sulfonylation. Two regioisomers were usually isolated with the ratios reflecting the structure of the starting NH-
imidazoline and the electrophile used (Scheme 1). All of the successfully prepared N1- and C2-substituted camphor-
annelated imidazolines were applied to the asymmetric version of a Cu(II)-catalyzed Henry reaction. The electronic effects 
of both N1- and C2-pendants on the chemical and asymmetric outcomes of the nitroaldol reaction have been studied and 
discussed [1-2].  
 

 
Scheme 1. Synthetic strategy leading to target camphor-annelated imidazolines. 

 
This work was supported by the Ministry of Education, Youth and Sport of the Czech Republic (LA13053). 
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The coordination chemistry of β-ketoiminato and β-diketiminato ligands has attracted much interest especially in the fields 
of olefin polymerization and chemical vapor deposition based on transition metals. Thin films of HfO2 find numerous 
potential applications ranging from optical fibers, sensors, thermal barrier coatings, waveguides, dielectric layers in 
complementary metal oxide semiconductor (MOS) devices, etc. Among the various methods used to grow thin films, 
metalorganic chemical vapor deposition (MOCVD) is a preferred technique, as it enables uniform deposition over large 
areas, conformal coverage on complex device geometries, good composition control, etc. One of the primary requirements 
for a successful MOCVD process is the availability of appropriate precursors with adequate volatility and stability. Herein, 
we demonstrate a synthetic pathway for a variety of β-ketoiminato and β-diketiminato ligands and their corresponding 
hafnium (IV) complexes. We carried out detailed characterization of the compounds via 1H/13C NMR, NMR, XRD, mass 
spectrometry, melting point determination and elemental analysis. Volatility of all hafnium complexes were assessed by 
calculating the enthalpy of sublimation from the mass loss rates at thermogravimetric isotherms with the purpose of 
assessing their suitability as precursors to hafnium thin films. 
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The organic, readily polarizable push-pull-push systems are currently tremendously investigated due to their nonlinear 
optical properties and thus resulting application in modern optoelectronic devices. We report herein synthesis and 
properties of seven novel systems featuring 5-methoxythienyl donor and 2,3,5,6-tetrafluorobenzene acceptor moieties. The 

-linkage has been formed by systematic extension if the -conjugated path by ethenylene, ethynylene, 1,4-phenylene and 
2,5-thienylene subunits (Figure 1). Synthesized compounds were fully characterized by NMR and MS as well as by 
absorption and emission spectroscopy. Their comparison with 1,4-phenylene analogues and influence of the -linkage will 
be discussed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Structure of push-pull-push chromophores. 
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Nowadays, organic -conjugated molecules, end-capped with electron donors and acceptors, represent extensively 
investigated area of organic chemistry. Due to their unique structure and properties, they become widely applied in 
branches such as physics, chemistry, material sciences, engineering, biology etc.      
Dicyano-substituted acceptor units such as dicyanovinyl (DCV), dicyanoimidazole (DCI), and dicyanopyrazine (DCP) and their 
employment in charge-transfer chromophores will be discussed (Figure 1). Recent contribution to the synthesis, 
characterization and application of such push-pull compounds in nonlinear optics and optoelectronics will be evaluated. 
These moieties, in combination with suitable electron-donors and -conjugated systems, proved to generate highly 
polarized D- -A molecules of various shapes and arrangements. The fine-tuning of NLO properties has been accomplished 
by the variation of electronic behavior and number of appended donors, the length and composition of the -linker, and 
chromophore overall planarity [1-4].  
 

 
Figure 1. Dicyano-substituted acceptor units DCV, DCI, and DCP.  

 
This work was supported by the Ministry of Education, Youth and Sport of the Czech Republic (LG13053). 
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A new class of homoleptic Ru(II) complexes with unsymmetrical C^N^C’ pincer-type N-heterocyclic carbene (NHC) ligands, 

[Ru(Ln)2]2+ (n=1~4), were synthesized and spectrally characterized. X-ray structure determinnations revealed that complexes 

[Ru(Ln)2]2+ (n=1~3), have pseudo-octahedral configurations around the Ru(II) center with two pincer ligands in the core 

structure.. Their electrochemical and photophysical properties were studied. Introducing the unsymmetrical C^N^C’ 

pincer-type NHC ligand for the bis-tridentate complex [Ru(L1)2]2+ with PF6
- anion led to a room-temperature excited-state 

lifetime of 820 ns at air-equilibrium condition. 

Scheme 1. Structures of the carbene ligand precursors [LnH2]Br2 (n=1~4). 
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Phthalocyanines (Pcs) consisting of a planar macrocycle with an 18-π electron system have been extensively studied due to 
their unique optical, electronic, catalytic and structural properties [1]. Polymeric phthalocyanines are also very interesting 
since they belong to a class of π-conjugated semiconductor polymers, which offer a unique combination of properties [2]. 
The electrical properties of polymeric phthalocyanines are of also interest because of their conjugated structure and 
stability against light, heat, moisture, and air [3]. 
 
In this work we have presented the synthesis and characterization of a novel diphthalonitrile and its polymeric metal-free 
and metallophthalocyanines bearing N,N-bis(ethyleneoxy) p-nitroaniline moieties. For this purpose first of all N,N-bis(2-
hydroxyethyl)-p-nitroaniline 3 was synthesized by the reaction of p-chloronitrobenzene and diethanolamine. 4-[N,N-bis[2-
(3,4-dicyanophenoxy)ethyl]amino]nitrobenzene was synthesized via a base-catalyzed nucleophilic aromatic nitro 
displacement of 4-nitrophthalonitrile with compound 3. The metal-free and metallophthalocyanine polymers (M=2H, Zn, 
Cu, Co and Ni) were prepared via polycyclotetramerization reactions of this diphthalonitrile monomer with proper 
precursors. The electrical conductivities of the phthalocyanines were measured in argon and in air-atmosphere. All the 
novel compounds have been characterized by elemental analysis, UV–Vis, FT-IR, NMR and MS spectral data and DSC, TGA 
techniques.  

 
Figure 1: Synthesis of compound 3, diphthalonitrile 5 and polymeric phthalocyanines. 
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Phthalocyanines (Pcs) consisting of a planar macrocycle with an 18-π electron system have been extensively studied due to 
their unique optical, electronic, catalytic and structural properties [1]. Polymeric phthalocyanines are also very interesting 
since they belong to a class of π-conjugated semiconductor polymers, which offer a unique combination of properties [2]. 
The electrical properties of polymeric phthalocyanines are of also interest because of their conjugated structure and 
stability against light, heat, moisture, and air [3]. 
 
In this work we have presented the synthesis and characterization of a novel diphthalonitrile and its polymeric metal-free 
and metallophthalocyanines bearing N,N-bis(ethyleneoxy) p-nitroaniline moieties. For this purpose first of all N,N-bis(2-
hydroxyethyl)-p-nitroaniline 3 was synthesized by the reaction of p-chloronitrobenzene and diethanolamine. 4-[N,N-bis[2-
(3,4-dicyanophenoxy)ethyl]amino]nitrobenzene was synthesized via a base-catalyzed nucleophilic aromatic nitro 
displacement of 4-nitrophthalonitrile with compound 3. The metal-free and metallophthalocyanine polymers (M=2H, Zn, 
Cu, Co and Ni) were prepared via polycyclotetramerization reactions of this diphthalonitrile monomer with proper 
precursors. The electrical conductivities of the phthalocyanines were measured in argon and in air-atmosphere. All the 
novel compounds have been characterized by elemental analysis, UV–Vis, FT-IR, NMR and MS spectral data and DSC, TGA 
techniques.  

 
Figure 1: Synthesis of compound 3, diphthalonitrile 5 and polymeric phthalocyanines. 
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Nitrogen-containing heterocycles constitute common structural motifs in a wide range of complex natural products. Among 
them, pyrazoline and pyrazolidine derivatives are highly important organic molecules due to their broad spectrum of 
biological activities and widespread natural occurrence [1]. The [3+2] cycloaddition reaction between hydrazones and 
alkenes represents a convenient access to pyrazolidines [2-5]. 

 

Herein we describe a general and highly enantioselective Brønsted acid catalyzed cycloaddition [6-7] reaction between 
various alkenes and N-benzoylhydrazones leading to valuable optically active pyrazolidine derivatives. The resulting 
optically active pyrazolidines can be subjected to different functional group transformations including the enantioselective 
synthesis of valuable pyrazolines and 1,3-diamines. 

                   
Scheme 1. Synthesis of the [3+2] cycloaddition products 
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Organic push-pull systems play an important role as active materials in optoelectronic devices. Among others, five-
membered imidazole can be employed as a -conjugated backbone in such charge-transfer chromophores. [1-3] Moreover, 
further alkylation of imidazole generates imidazolium ion that would possess pronounced electron accepting ability. Hence, 
we have proposed a general structure of D- -A system with methoxy donor appended at the position C2 and aromates 
modified by auxiliary acceptors at positions C4 and C5 (Figure 1). This arrangement would assure efficient intramolecular 
charge-transfer from the methoxy donor to the imidazolium ion and results in push-pull chromophore with enhanced 
nonlinear-optical properties. 
 

N

N

OCH3

A

A

+ -linker

A = NO2, CN
 

 
Figure 1: Imidazolium derived D- -A system  
 
The synthetic approaches to such compounds, their full characterization, and further investigation will be discussed in 
detail. 
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Push-pull chromophores enjoy widespread application in material chemistry as optoelectronic and optical data storage 
devices, organic light-emitting diodes (OLED), organic-inorganic hybrid materials, functional polymers etc. Our group has 
been reported the imidazole-based chromophores[1], in the eighteen chromophores featuring 4,5-dicyanoimidazole as an 
acceptor moiety, a systematically enlarged -conjugated spacer and methoxy and N,N-dimethylamino groups as donors. 
From this extended research the thiophene-3,4-dicarbonitrile derived chromophores were synthesized from 2-
iodothiophene-3,4-dicarbonitrile/2,5-diiodothiophene-3,4-dicarbonitrile[2] with enlarged and varied π-linkers[3,4] by 
Suzuki-Miyaura and Sonogashira cross-coupling reactions[1] and characterized by NMR, MALDI, FTIR, GCMS spectroscopic 
techniques  and single crystal X-ray studies .     
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Figure 1: Synthesis of Thiophene-3,4-dicarbonitrile derivatives  
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Organozinc reagents of the type R2Zn are one of the most widely used organometallic reagents due to their high reactivity, 
ease of preparation and high tolerance to many functional groups. 1  However one drawback of this procedure is that only 
one of the organyl groups can be transferred efficiently to the substrate. In order to carry out atom-economic reactions of 
diorganozincs, mixed diorganozincs R1R2Zn in which one of the R groups has a lower rate of transfer than the other have 
been developed.  
 
Diorganozincs are good reaction partners for Negishi cross coupling reactions with organyl electrophiles in the presence of 
Pd or Ni catalysis and provide one of the most popular methods for forming new C-C bonds. Pd Catalysis in Negishi cross 
coupling reactions has been much more developed, however recently Ni catalysis has become important.2 It is known that 
aryl nucleophiles are generally less reactive in cross coupling reactions with alkyl halides; however they undergo fever side 
reactions due to lack of β-hydrogens.  
 
We developed a new Ni catalyzed simple protocol for the cross-coupling of mixed diorganozincs and prim-alkyl halides 
(Scheme 1). The reaction of a methylarylzinc with prim-alkyl halide in THF in the presence of NiCl2/PPh3 catalysis at room 
temperature takes place with selective aryl transfer in moderate yields. This protocol provides an atom-economic 
alternative to aryl-prim-alkyl coupling using diarylzincs. 3 
 
Scheme 1 

MeArZn + R-I
NiCl2 (10 mol %) / PPh3 (10 mol%)

THF, rt, 1h
Ar-R

52-59 %

Ar = Ph, 4-Me-C6H4, 3-MeC6H4, 4-MeO-C6H4, 3-MeO-C6H4
R= C4-C10 prim-alkyl 
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Amino alcohols are one of the most common structural motifs frequently found in many organic transformations. In 
particular, 1,1-diaryl-2-aminoethanols are of great importance as the privileged structures in asymmetric synthesis [1]. 
However, the corresponding non-racemic diamines were ignored in the evolution of asymmetric molecular catalysis. Thus, 
we developed an efficient and practical method for the direct azidation of tertiary alcohols using sodium azide-sulfuric acid 
in toluene [2]. This protocol provides an economically viable procedure to deliver new chiral diamines from unmasked 
1,1-diaryl-2-aminoethanols (Figure 1). 
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Figure 1: Protection-free synthesis of 1,1-diaryl-1,2-ethylenediamines 
 
 
Recent advances in asymmetric organocatalysis employing pyrrolidine-based molecules [3-4] have resulted in the 
development of a large number of asymmetric transformations. Furthermore, pyrrolidine derivatives such as 
pyrrolidine-pyridine [5], -imidazole [6], and -triazole conjugates [7] have been shown to serve as useful asymmetric 
catalysts for the Michael addition of ketones or aldehydes. In the light of the above, we accomplished a facile entry to 

-amino triazole derivatives bearing a gem-diaryl group using click chemistry of alkyne–azide cycloaddition. The highly 
hindered chiral diamines and -amino triazoles are currently being investigated as potential molecular catalysts. 
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Figure 2: Preparation of pyrrolidine-triazole conjugates bearing a gem-diaryl group 
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Phthalocyanines (Pcs) have been widely used in organic pigments area and as dyes in the paint and printing textile 
industries due to their intense blue-green color. Their exceptionally high thermal and chemical stability have provoked 
research in other fields, including chemical sensors, electrochromism, liquid crystals, photovoltaic cells, optical limiting 
devices, non-linear optical applications. Metallophthalocyanines, particularly aluminum and zinc derivatives in recent years, 
have been undergoing clinical trials for use in the photodynamic therapy of cancer [1]. 
In the last few decades rapid synthesis of Pcs by microwave (MW) irradiation or conventional methods had respectable 
amount of interest. It is well known that microwave irradiation can accelerate a great number of chemical processes, and 
especially the reaction time and energy input are supposed to be mostly reduced in the reactions that are run for a long 
time at high temperatures under conventional conditions [2]. MW irradiation have recently attracted an interest because of 
the inherent advantage of microwave heating, which is selective, direct, rapid, internal and controllable. 
Thiazoles are important heterocycles that contain sulfur and nitrogen atoms within a five-membered ring and they play a 
prominent role in nature [3]. The thiazole derivatives exhibit a wide range of important biological activities, including drugs 
in pharmaceutical industry; because of this reason we have planned to make an attempt to attach thiazole groups onto the 
Pc ring. In this study, the phthalocyanine was synthesized from 4-[2-(4-methyl-1,3-thiazol-5-yl)ethoxy]phthalonitrile by 
exposure to microwave irradiation The novel phthalocyanine compounds were characterized by spectroscopic techniques. 
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Formazans, which contain the azohydrazone system of conjugated double bonds, were first reported over a century ago 
[1,2]. They have been studied extensively because of their ready accessibility, diverse chemical reactivity and broad 
spectrum of biological activities [3]. 
In this study, formazans (5(a-h)) were synthesized by coupling reactions of substituted phenylhydrazone compounds (3(a-
h)) with diazonium salt of 2-(phenylthio)benzenamine (4). The substituted phenylhydrazones (3a-h), intermediate products, 
were obtained from the condensation of substituted phenylhydrazines (1(a-h)) with 4-methoxybenzaldehyde (2). The 
structures of the formazans were characterized by using elemental analysis and various spectroscopic methods. According 
to their UV-Vis. absorption bands recorded, the max values are independent on the polarities of solvents. The substituent 
effects on the absorption bands were interrogated in 3 different solvents, namely methanol, acetone and chloroform. 
Fluorescence studies of the compounds were conducted as well in solvents with different polarities. The fluorescence 
spectra of the all compounds with high intensities were acquired only in the DMF and DMSO solvents except than the 
compound 5b, providing high intensity in almost all solvents. DMSO chosen for spectroscopic measurements provided high 
fluorescence quantum yields and comparable Stokes shifts [4]. 
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Figure 1: Synthetic route for the formation of formazan derivatives. 
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Asymmetric synthesis has become a major aspect of modern organic chemistry. The stereochemical properties of an 
organic compound are often essential to its bioactivity, and the need for stereochemically pure pharmaceutical products is 
a key example of the importance of stereochemical control in organic synthesis. The field of asymmetric catalysis is 
dedicated to the development of efficient catalytic methods for the construction of chiral molecules and has been 
dominated by the use of organometallics and enzymes for most of its history. However, recently, the concept of 
organocatalysis has emerged as a discrete strategy for addressing modern day challenges in chemistry. It has become 
widely appreciated that small molecule organic catalysts can hold a wide range of practical advantages relative to 
macromolecular or precious metal catalysts, including air and water stability, low cost, availability from renewable 
resources, and relative nontoxicity. A significant advantage of many organocatalysts is the capability of promoting several 
types of reactions through different activation modes. A key role is played by chiral secondary amines, which are probably 
the most commonly used organocatalysts to date [1-2]. Aldol reaction is one of the most important methods for the 
formation of carbon-carbon bonds. Because of its significance and usefulness, asymmetric versions of this reaction have 
been realized with different approaches in the past [3]. 
 
In this research, several new organocatalysts with peptide structure (1 and 2) derived from L-prolin and (3S)-1,2,3,4-
tetrahydroisoquinolin-3-carboxylic acid which have secondary amine function have been synthesized. The catalytic activities 
of these catalysts on direct aldol reactions of cyclohexanone with various aldehydes have been investigated. The reactions 
have been accomplished under mild conditions with high yields and good diastereo- and enantioselectivities.     
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Magnetic resonance imaging (MRI) has become one of the essential noninvasive diagnostic techniques for soft tissues and 
diseases. Contrast agents have been developed to produce additional contrast and increase the signal intensity for MRI [1]. 
Here we report the development of target specific contrast agents for MR neuroimaging. Monomeric and dendrimeric 
targeted contrast agents (TCA) were synthesized taking advantage of the highly specific interaction of the protein avidin 
with its ligand biotin [2]. The classical monomeric CAs have disadvantages such as non-specificity, fast renal excretion, low 
contrast efficiency and therefore they require a high dosage. To overcome this problem, we use multivalent, highly-
branched dendrimeric molecules that are capable of carrying large number of CAs and hence the MRI amplification [3].  

The TCAs are additionally labeled with a fluorescent dye to achieve their multimodal detection by means of optical and MR-
based techniques. Upon their preparation, the biotinylated TCAs are suitable for labeling genetically engineered cell surface 
receptors that contain avidin [4]. The preliminary experiments showed that TCAs bind specifically to avidin-coated beads 
(Figure 1). Their further characterization ensures exciting progress in neuroimaging enabling high resolution MRI of specific 
neuronal populations. 
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Dihydrofurans1 and pyrans2 are one of the most abundant molecules of naturally occurring compounds and are commonly 
used as versatile intermediates in natural products synthesis. Due to their structure features they are building blocks for 
synthetic chemistry areas. One possible approach for the synthesis of these compounds would be the cyclization of 
carbonyl compounds with alkenes or alkynes in the presence of metal salts3. Among these metal salts, manganese(III) 
acetate [Mn(OAc)3] is most preferred oxidant for the construction of C-C bonds. 
In this study, we investigated the radical cyclization of various unsaturated alcohols (2a-e) with cyclic 1,3-diones (1a-c) using 
manganese(III) acetate in acetic acid under inert atmosphere. As a result of these cyclization reactions, we obtained various 
new dihydrofurans, pyrans and suprisingly spiro compounds in moderate yields . We proposed the mechanism for the 
synthesis of novel compounds. The product structures were identified by spectroscopic methods, elemental analysis and X-
Ray analysis. Moreover, obtaining product have shown antimicrobial and antibacterial activities.  
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Scheme 1.  Synthesis of furans, pyrans and spiro compounds via manganese(III) acetate 
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Tandospirone (I), developed as an anxiolytic drug marketed in Japan, is an aryl-piperazine compound that binds to both 5-
HT1A and dopamine D4 receptors [1-3]. The palladium-catalyzed hydroarylation reactions of tandospirone analogues 
containing an oxygen bridge and having (3-trifluoromethyl)phenyl group were studied in order to find a new stereoselective 
access to a series of new exo-aryl(hetaryl)-substituted derivatives with potential biological activity. 

 

 
In this work, we exchanged the pyrimidine group at the Tandospirone molecule with (3-trifluoromethyl)phenyl group which 
are similar structurally to 1-[(3-trifluoromethylphenyl)]piperazine (TFMPP) which is recreational drug of the piperazine class 
respectively [4].  
 

We gratefully acknowledge financial support of this work by Yildiz Technical University scientific research projects 
coordination department (Project No. 2011-01-02-KAP03). 
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Magnetorheological (MR) suspensions are generally two-phase systems consisting of magnetic particles and silicone oil. 
Upon application of an external magnetic field particles become magnetized and form chain-like structures, resulting in the 
change of the rheological behaviour of whole suspension. Viscosity can increase in several orders of magnitude and then 
return to its original value when magnetic field is replaced. Thus, the viscosity of such suspensions can be controlled using 
various magnetic field strengths. Reversible change of viscosity can find application in damping systems or torque 
transducers. However, there are still some drawbacks related to sedimentation stability of suspensions and oxidation 
stability of particles. 
Therefore, this contribution is aimed on the covalent modification of the carbonyl iron particles with poly(n-butyl acrylate) 
using atom transfer radical polymerization (ATRP) in order to enhance the overall stability of the carbonyl iron particles 
after polymer coating. The particles are mostly consisted of iron and thus have a considerably higher density in comparison 
to the medium usually silicone oil when suspensions are prepared. Thus sedimentation appears very quickly. Further poor 
oxidation and corrosion stability of iron particles in suspensions were observed. Covalent surface modification of iron 
particles ensures enhanced sedimentation stability due to the reduced density of modified particles as well as increased 
interaction between particles and silicone oil. Synthesis will be described in details and results of various techniques such as 
NMR, GPC and FTIR confirm presence of covalently bonded surface layer. Improved sedimentation and corrosion stability of 
iron/silicone oil suspensions will be reflected in magnetorheological (MR) properties. Uncoated and coated carbonyl iron 
particle based suspensions will be investigated in the absence and also in the presence of various external magnetic field 
strengths, in order to approve their suitability MR applications. 
 
Acknowledgement 
 
The authors wish to thank the Grant Agency of the Czech Republic for the financial support of Grant No. 202/09/1626. 
This article was written with the support of the Operational Program Research and Development for Innovations co-funded 
by the European Regional Development Fund (ERDF) and the national budget of the Czech Republic, within the framework 
of project Centre of Polymer Systems (reg. number: CZ.1.05/2.1.00/03.0111). The authors M. I. and J. M. thank the Centre 
of Excellence SAS for Functionalized Multiphase Materials (FUN-MAT). 
 
Keywords: covalent modification, carobnyl iron, ATRP, particles stability, magnetorheology 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Synthesis / CS-P-01

757

Covalent Modification Of Carbonyl Iron Microparticles With Polybutylacrylate 
Shell And Behaviour Of Their Suspensions In Magnetic Field 

 

Miroslav Mrlik1,2*, Marketa Ilcikova3, Vladimir Pavlinek1,2, Jaroslav Mosnacek3, 
 

1 Centre of Polymer Systems, University Institute, Tomas Bata University in Zlin, 
Nad Ovcirnou 3685, 760 01 Zlin, Czech Republic 

2 Polymer Centre, Faculty of Technology, Tomas Bata University in Zlin, 
TGM 275, 762 72 Zlin, Czech Republic 

3 Polymer Institute, Slovak Academy of Sciences, Dubravska cesta 9, 
845 41 Bratislava 5, Slovakia 

Presenting author: mrlik@ft.utb.cz 
 
Magnetorheological (MR) suspensions are generally two-phase systems consisting of magnetic particles and silicone oil. 
Upon application of an external magnetic field particles become magnetized and form chain-like structures, resulting in the 
change of the rheological behaviour of whole suspension. Viscosity can increase in several orders of magnitude and then 
return to its original value when magnetic field is replaced. Thus, the viscosity of such suspensions can be controlled using 
various magnetic field strengths. Reversible change of viscosity can find application in damping systems or torque 
transducers. However, there are still some drawbacks related to sedimentation stability of suspensions and oxidation 
stability of particles. 
Therefore, this contribution is aimed on the covalent modification of the carbonyl iron particles with poly(n-butyl acrylate) 
using atom transfer radical polymerization (ATRP) in order to enhance the overall stability of the carbonyl iron particles 
after polymer coating. The particles are mostly consisted of iron and thus have a considerably higher density in comparison 
to the medium usually silicone oil when suspensions are prepared. Thus sedimentation appears very quickly. Further poor 
oxidation and corrosion stability of iron particles in suspensions were observed. Covalent surface modification of iron 
particles ensures enhanced sedimentation stability due to the reduced density of modified particles as well as increased 
interaction between particles and silicone oil. Synthesis will be described in details and results of various techniques such as 
NMR, GPC and FTIR confirm presence of covalently bonded surface layer. Improved sedimentation and corrosion stability of 
iron/silicone oil suspensions will be reflected in magnetorheological (MR) properties. Uncoated and coated carbonyl iron 
particle based suspensions will be investigated in the absence and also in the presence of various external magnetic field 
strengths, in order to approve their suitability MR applications. 
 
Acknowledgement 
 
The authors wish to thank the Grant Agency of the Czech Republic for the financial support of Grant No. 202/09/1626. 
This article was written with the support of the Operational Program Research and Development for Innovations co-funded 
by the European Regional Development Fund (ERDF) and the national budget of the Czech Republic, within the framework 
of project Centre of Polymer Systems (reg. number: CZ.1.05/2.1.00/03.0111). The authors M. I. and J. M. thank the Centre 
of Excellence SAS for Functionalized Multiphase Materials (FUN-MAT). 
 
Keywords: covalent modification, carobnyl iron, ATRP, particles stability, magnetorheology 

Synthesıs And Characterızatıon Of A New Thıocarbohydrazone And Its 
Dıoxomolybdenum(Vı) Complexes 

 
Yeliz KAYA1 and Ayşe ERÇAĞ1 

1Istanbul University, Faculty of Engineering, Department of Chemistry, 34320 Avcılar, 
Istanbul, Turkey 

yelizkaya_83@hotmail.com.tr 
 

Hydrazone-based Schiff bases are versatile ligands capable of generating a variety of molecular architectures, coordination 
compounds, and polymerization catalysts [1]. Chemistry of the mixed hard-soft nitrogen-sulfur chelating ligands bound to 
Mo at higher oxidation state is a field of current interest. Such studies did assume greater importance after the revealation 
that several oxido-reductases like DMSO reductase, xanthine oxidase and other oxo-transferases contain Mo(IV), Mo(V) and 
Mo(VI) as their prosthetic groups coordinated to nitrogen-sulpur donor points of a macromolecular ligand system [2]. 
Thiocarbohydrazones and their transition metal complexes are generally screened for antibacterial and antifungal activity 
using the bacteria Azotobacter and Rhizobium and the fungus Fusarium oxysporium. 
 
In this study, thiocarbohydrazide was prepared by the reaction of carbon disulfide with hydrazine hydrate according to the 
method reported previously [3]. Thiocarbohydrazone ligand (H3L) was obtained by the condensation of thiocarbohydrazide 
with 3,5-dibromo salicylaldehyde. Also, the both methanol and ethanol solvate dioxomolybdenum(VI) complexes (1,2) of 
general formula MoO2LH(R-OH) were prepared by refluxing MoO2(acac)2 with the ligand in 1:1 molar proportion using the 
appropriate alcohol as the reaction medium. The structure of thiocarbohydrazone ligand and its oxomolybdenum(VI) 
complexes have been characterized by elemental analysis, IR, 1H-NMR, UV-VIS spectroscopic techniques and 
thermogravimetric analysis. Figure 1 shows the suggested structures of the complexes. 
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Figure 1: Proposed structures of the complexes; R= CH3 or C2H5. 
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Glutathione (GSH) is one of the most abundant intracellular biothiol which keeps the cysteine thiol in the reduced state in 
order to protect the cells from oxidative stress by trapping free radicals that damage DNA and RNA[1]. Altered levels of GSH 
has been linked to the presence of cancer, thus a GSH activatable photosensitizer would be a useful improvement 
compared to the current practice of Photodynamic Therapy (PDT). 
4,4-difluoro-4-bora-3a,4a-diaza-s-indacene (BODIPY) dyes have attracted considerable attention due to their unique 
photophysical properties like high molar absoption coefficients, high quantum yields, narrow emission bandwidth with high 
peak intensities, great photostability and ease of functionalization. With these outstanding properties BODIPY dyes rapidly 
became indispensible building blocks in several applications such as solar cells, energy transfer cassetes, chemosensors, 
protein labelling and PDT.  PDT is a new treatment methodology for cancer which depends on the activation of the 
photosensitizer (PS) by using light of tissue penetrating wavelength resulting in the generation of reactive singlet oxygen 
species [2]. On the contrary to the other photosensitizers in literature,  our novel PS with enhaced water solublity and near 
IR absorbing capability is designed in a way that cytotoxic singlet oxygen species is generated only in the cancerous tissue 
upon glutathione trigerred activation, thus attacking the targeted tissue within smaller effective diameters initiating 
apoptosis or necrosis mechanism in response. 

 

 

 

 

 

 

Figure 1: Generation of cytotoxic singlet oxygen upon GSH triggered activation. 
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Phthalocyanines (Pcs) are an important class of organic materials. They have a conjugated system of π-electrons and exhibit 
the ability to chelate metal ions at the center of the ring. Since their accidental discovery phthalocyanines have been used 
extensively as dyes and pigments in indusrty due to their blue-green color. Phthalocyanines have found widespread 
industrial and medical applications, namely, chemical sensors, display devices, catalysts, data storage systems, and 
photosensitizers for photodynamic therapy (PDT) [1].  
 
Despite the variety of synthetic routes developed to prepare symmetrcally substituted phthalocyanines, relatively few 
methods can be aapplied for preparing unsymmetrical phthalocyanines. More recently, particular attention has been paid 
to the development of unsymmetrical phthalocyanines. This is because such phthalocyanines possess a number of unique 
physicochemical properties and improved organization capabilities, which render these compounds valuable applications in 
materials science, in particular in photodynamic therapy and non-linear optics for optical limiting applications [2]. 
 
We have previously reported the synthesis of different unsymmetrical pthalocyanines bearing phenylethynyl [3], and 
morpholine groups [4] as peripheral substituents. In this regard, we report herein the synthesis of A3B type unsymmetrically 
substituted metal-free (3) and metallophthalocyanines (4, 5) carrying six hexylthio and two ethynylthiophene substituents 
on the periphery. We also report spectroscopic characterization, aggregation behavior as well as photophysical 
(fluorescence quantum yields and lifetimes) and quenching properties of novel unsymmetrically substituted phthalocyanine 
complexes. 
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Coordination compounds of neutral bis(pyridyl)methane ligand (Compound 1, Scheme 1) with transition metals are widely 
known and have found use, for example, as efficient catalysts.[1,2] However, main group complexes incorporating this 
ligand framework are scarce: only a few group 1 and 13 metal complexes have been reported.[3,4] In this work, we have 
now investigated the reactions of group 13 halides MCl3 (M = B, Al, Ga, In) with the anionic bis(pyridyl)methine ligand in 1:1 
and 1:3 molar ratio.  
 
Treatment of the neutral bis(pyridyl)methane 1 with an equivalent amount of nBuLi yields the deprotonated 
bis(pyridyl)methine as a lithium salt 2.[3] Subsequent addition of an appropriate amount of MCl3 (M = B, Al, Ga or In) 
affords the overall neutral 1:1 and 3:1 compounds 3 and 4, respectively, as bright orange powders. The synthesized N,N-
chelated coordination complexes were characterized by NMR spectroscopy and single-crystal X-ray structure 
determination. The solid state structural features of 3 and 4 are also discussed, along with their UV-Vis properties. 
 

Scheme 1: Synthesis of group 13 complexes with the bis(pyridyl)methine ligand. 
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The synthetic analogues of the natural carbohydrates can also be prepared. These carbohydrates are being used as 
therapeutic agents in the illnesses like cancer, AIDS and diabetes.[1] Chloraloses are interesting and original acetal 
structured molecules. When compared with the other acetals, most of them are resistant to the different reaction 
conditions and they are stable. It is also known that their biologic activities are high. For example; -glucochloralose is a 
bioactive molecule with anesthetic and hypnotic effects.[2] 
Alkynes are important molecules locating inside the main structures of the synthetic organic chemistry. Especially the 
terminal alkynes are used as precursor molecules in many important reactions like Sonogashira-coupling, cross-coupling, 
radicalic cyclisation and click chemistry reactions.[3] It is known that some isopropylidene pyranoses analogues bearing 
alkyne groups can show antioxidant activities.[4] For this reason; many molecules that have both carbohydrate and terminal 
alkyne units in skeleton forms at the same time have been the center of researchers’ attentions in medicine explorations. 
From this work which was designed upon the integration of the related terminal alkyne groups to the skeleton forms of 
galactose and glucose that have been protected by acetal and / or ketal rings, considerable yielding results have been 
obtained. The molecule structures of the last obtained products have been characterized by spectral analysis techniques 
(1H-NMR, 13C-NMR, IR) and their biologic activities have also been tested.  
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Figure 1: Terminal alkyne derivatives of  
                di-isopropylidene galactopyranose (I) and 
                 di-isopropylidene glucofuranoses (II, III) [5]                             

Figure 2: Terminal alkyne derivatives of   
                 isopropylidene α-chloralose (IV) and 
                isopropylidene β-chloralose (V) 
 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Synthesis / CS-P-01

762

Synthesis Of 5-Aminopyrazole And 4-Quinolone Compounds Containing 
Hydroxy Phosphonic Acid Group 

 
M. Nebioglu1, B. S. Arslan1, M. Keskin.1 

1Sakarya University, Department of Chemistry, 54100, Sakarya, Turkey 
Presenting author: nebioglu@sakarya.edu.tr 

Bacteria are resistant to commonly used antibacterial compounds generally regarded as a health problem. To overcome 
this problem, new antibacterial compounds are needed to develop by synthetic or semi-synthetic modification of known 
antibacterial compounds[1]. Compounds having 5-aminopyrazole and 4-quinolone structures exhibit diverse biological 
activities including antibacterial activity, especially[2,3]. Hydroxy phosphonic acids and related derivatives resides in their 
important biological activities as antibiotics, herbicides, insecticides, fungicides and anti-viral agents[4]. 

In this study, 5-aminopyrazole (1) and 4-quinolone (2) compounds having hydroxy-phosphonic acid groups were 
synthesized utilizing with the Suzuki-Miyaura type coupling and the Pudovick reactions. Starting with 4-
bromophenylacetonitrile and 3-floro-4-bromo benzaldehyde, overall yields for the compounds 1 and 2 were obtained as 
25-35% and 30-40% respectively. Antibacterial effects of the synthesized compounds will also be determined using Listeria 
monocytogenes, Staphylococcus aureus, Salmonella enteritidis and Escherichia coli O157:H7 as indicator microorganisms. 

1 2

N
N

R

H2N

R
P
O

HO OH

OH

N

FO

R

HOOC

R

P
O

HO OH

OH

 
References 
1. D. Pavlovic, and S. Mutak, ACS Med. Chem. Lett., 2, 331-336 (2011). 
2. R. Aggarwal, V. Kumar, R. Kumar, S. P. Singh, Beilstein J. Org. Chem., 7, 179-197 (2011). 
3. A.A. Boteva, O.P. Krasnykh, Chem. Heterocycl. Comp., 45, 757-785 (2009).  
4. P. Merino, E. Marques-Lopez, R. P. Herrera, Adv. Synth. Catal., 350, 1195-1208 (2008) 
 
Keywords: amino pyrazole, quinolone, hydroxy phosphonic acid, Suzuki-Miyaura coupling 
 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Synthesis / CS-P-01

763

Synthesis Of 5-Aminopyrazole And 4-Quinolone Compounds Containing 
Hydroxy Phosphonic Acid Group 

 
M. Nebioglu1, B. S. Arslan1, M. Keskin.1 

1Sakarya University, Department of Chemistry, 54100, Sakarya, Turkey 
Presenting author: nebioglu@sakarya.edu.tr 

Bacteria are resistant to commonly used antibacterial compounds generally regarded as a health problem. To overcome 
this problem, new antibacterial compounds are needed to develop by synthetic or semi-synthetic modification of known 
antibacterial compounds[1]. Compounds having 5-aminopyrazole and 4-quinolone structures exhibit diverse biological 
activities including antibacterial activity, especially[2,3]. Hydroxy phosphonic acids and related derivatives resides in their 
important biological activities as antibiotics, herbicides, insecticides, fungicides and anti-viral agents[4]. 

In this study, 5-aminopyrazole (1) and 4-quinolone (2) compounds having hydroxy-phosphonic acid groups were 
synthesized utilizing with the Suzuki-Miyaura type coupling and the Pudovick reactions. Starting with 4-
bromophenylacetonitrile and 3-floro-4-bromo benzaldehyde, overall yields for the compounds 1 and 2 were obtained as 
25-35% and 30-40% respectively. Antibacterial effects of the synthesized compounds will also be determined using Listeria 
monocytogenes, Staphylococcus aureus, Salmonella enteritidis and Escherichia coli O157:H7 as indicator microorganisms. 

1 2

N
N

R

H2N

R
P
O

HO OH

OH

N

FO

R

HOOC

R

P
O

HO OH

OH

 
References 
1. D. Pavlovic, and S. Mutak, ACS Med. Chem. Lett., 2, 331-336 (2011). 
2. R. Aggarwal, V. Kumar, R. Kumar, S. P. Singh, Beilstein J. Org. Chem., 7, 179-197 (2011). 
3. A.A. Boteva, O.P. Krasnykh, Chem. Heterocycl. Comp., 45, 757-785 (2009).  
4. P. Merino, E. Marques-Lopez, R. P. Herrera, Adv. Synth. Catal., 350, 1195-1208 (2008) 
 
Keywords: amino pyrazole, quinolone, hydroxy phosphonic acid, Suzuki-Miyaura coupling 
 

Microwave Assisted Synthesis And Characterization Of Novel Phthalocyanines 
 

H. Zengin, A. K. Burat, Z. A. Bayır 
 

Istanbul Technical University, Faculty of Science and Letters, Department of Chemistry, 34469 
Maslak, Istanbul, Turkey 

Presenting author: zenginh@itu.edu.tr 
 

Phthalocyanines (Pcs) are an important class of aromatic macrocycles with high chemical and thermal stability which 
possess unique physical and chemical properties. Synthesis of phthalocyanine derivatives give opportunities to develop 
their applications in various fields such as chemical sensors, liquid crystals, second generation photosensitizers for 
photodynamic therapy, optical limiting devices and non-linear optics [1]. The solubility of Pcs is significant property for 
moderating their physical and chemical properties and optimizing their performance for their applications in many fields; 
especially their water solubility has a strong effect in order to be used phthalocyanines for photodynamic therapy (PDT) of 
cancer [2, 3].  
 
In the last decade, application of microwave irradiation in organic synthesis has been preferred instead of traditional 
method [4]. Many reactions can be performed under microwave-assisted conditions more easily because it enables many 
advantages like drastically reduced reaction time, improved yield and selectivity, and a reduction in thermal by-products[5]. 
 
In the present work, we have synthesized novel metallophthalocyanines including 2-{[2(Dimethylamino)ethyl]-
methylamino}ethoxy substituents on the peripheral positions. The structures of synthesized complexes were characterized 
by spectroscopic techniques. 
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Most of the recent uses of phthalocyanines (Pcs) have focused on the electronic properties of the π-electron system of the 
macrocycles. These properties can be chemically tuned by changing the peripheral or non-peripheral substituents and/or 
the central metal. Recently, a considerable effort has been made to generate new Pc derivatives possessing π-conjugated 
groups at the peripheral or non-peripheral position. Recently, Kobayashi and coworkers reported on some properties of 
nonperipheral octaphenylphthalocyanine which showed remarkable shifting of the Q-band to the red region [1]. 
 
Carbon-carbon bond formation is the essential step for the synthesis of complicated organic molecules. Prominent among 
these procedures is the Pd-catalyzed C-C bond-forming reaction. Based on this methodology, a number of novel Pcs have 
been prepared with improved catalytic, photophysical and biological activities. Previously we reported a procedure the 
synthesis of phenylethynyl substituted unsymmetrical metallophthalocyanines involving a Pd-catalyzed Sonogashira 
coupling reaction [2].  
 
In this regard, we report herein on the synthesis of octasubstituted cobalt and cupper phthalocyanines having 
ethynylthiophene units on the peripheral positions. The ethynylthiophene group was chosen to investigate the effect of 
sulfur atom and triple bond on the electronic properties of phthalocyanines. The sulfur atom in the substituent has 
appreciable electron-donating property, which can influence the electronic spectra. The combination of the sulfur atom and 
the alkynyl group influence the photophysical and photochemical behavior of Pc complexes and cause red shifting of the Q-
band. The position of the Q-band absorption is critical to the application of Pcs as optical limitation systems [3].  
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In this paper, we obtained a novel polymeric potassium complex as a single crystal and characterized by analytical and 
spectroscopic methods. A single crystal of the polymeric potassium complex was obtained from the acetone solution. X-ray 
structural data show that crystals contain polymeric K+ complex of aminophenol. The ligand 4-nitrophenol is deprotonated 
and each phenolate oxygen atom is involved in hydrogen bonding with water molecule (O3......HO4) strengthening the 
polymeric structure (Fig.1). Each water molecule bridge two potassium ions and involved in two hydrogen bonding (as 
donor) with two phenolate oxygen atoms (as acceptor) with distorted tetrahedral geometry [1]. Thermal properties of the 
complex were investigated by TGA, DTA and DSC methods. The electrochemical properties of the complex were studied in 
different solvents and at various scan rates. The luminescence properties of the complex in different solvents and at 
different pH values have been investigated. The results show that the complex exhibits more efficient luminescence 
property in CH3CN and n-butanol. 

 

Figure 1: Polymeric chains showing hydrogen bonding within the chains and π-π interactions within the spacers 
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Schiff base condensation reactions of primary amines with aldehydes and ketones result in the formation of imines which 
contain a characteristic C=N double bond. Hugo Schiff described the condensation between an aldehyde and an amine 
leading to a Schiff base in 1864 [1]. Schiff bases decompose or polymerize rapidly unless there is at least one aryl group 
bonded to the nitrogen or the carbon atom of the C=N double bond [2]. Three Schiff base compounds, N,N’-bis(2,4-
dimethoxy benzaldiimine)-1,4-diamino cyclohexane (IGA1), N,N’-bis(2,3,4-trimethoxy benzaldiimine)-1,4-diamino 
cyclohexane (IGA2) and N,N’-bis(3,4,5-trimethoxy benzaldiimine)-1,4-diamino cyclohexane (IGA3) were synthesized and 
characterized by the spectroscopic and analytical methods. The electrochemical and photoluminescence properties of the 
compounds IGA1-IGA3 have been investigated in the different conditions. The structural characterization of the Schiff base 
compounds was determined by single crystal X-ray diffraction studies. The molecules IGA1 and IGA3 both lie on centres of 
symmetry but in IGA2 the molecule has no crystallographically imposed symmetry. In the compound IGA1, Schiff base 
molecules are linked by   stacking interactions. There is no evidence of π•••π stacking in these compounds although 
there is some C-H•••π and C-H•••O interactions in the compounds IGA2 and IGA3. The thermal stabilities of the 
compounds were investigated in the nitrogen atmosphere. 

 

Figure 1:  
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Schiff base ligands can be synthesized with the reaction of primary amines and aldehydes or ketones. Diazonium cations 
can be obtained in nitrous acid solution at low temperature and those are used as intermediates for the syntheses of a lot 
of inorganic and organic compounds. Silica-supported bis(diazoimine) ligand and their metal complexes  are very robust, 
reliable, feasible, easy to use and satisfactory evidently for many different applications such as catalytic reactions, solid 
phase extraction experiments, optical and electronic investigations etc [1]. Solid phase extraction and pre-concentration 
properties of chemically modified solid supported ligands can be determined for heavy metal ions in water samples by 
using different methods, such as, batch and syringe method [2].  
 

   

Figure 1: Solid support schiff base ligand                            Figure 2: Solid support schiff base ligand EDX  

Synthesized compounds were characterized with FT-IR, elemental analysis, 13C and 29Si CP MAS NMR, TGA, SEM and EDX 
techniques. Solid phase extraction properties of silica-supported bis(diazoimine) ligand were investigated using Pb(II), Cu(II), 
Cd(II) ve Cr(III) cations in water samples. Different pH and flow rates were tested using batch and syringe methods. Metal 
ion recoveries and adsorption isotherms (Freundlich ve Langmiur) were determined. The silica-supported bis(diazoimine) 
ligand showed very effective solid phase extraction properties [2].  
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Schiff bases can be synthesized from the condensation of primary amines with carbonyl compounds derivatives. Diazonium 
cations can be obtained in nitrous acid solution at low temperature and those are used as intermediates for the syntheses 
of a lot of inorganic and organic compounds. Bis(diazocarbonyl)s can also be used as starting compounds for the synthesis 
of bis(diazoimine) ligands. Silica-supported bis(diazoimine) ligands and their metal complexes  are very robust, reliable, 
feasible, easy to use and satisfactory evidently for many different applications such as catalytic reactions, solid phase 
extraction experiments, optical and electronic investigations etc.[1-3].  
 
 
 

 

 

Figure. Structure and photoluminescence spectrum of bis(diazocarbonyl). 

In this study; bis-diazonium salts were obtained with the reaction of some aryl diamines and NaNO2/HCl at 0-2 oC and 
coupled with 2,4-dhydroxybenzaldhyde. Synthesized and purified compound was characterized succesfully using FT-IR, 
elemental analysis, NMR, LC-MS, CV, TGA, SEM and photoluminescence techniques [3].  
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Pullulan-graft-acrylamide semi-IPN hydrogels were prepared through redox initiated radical polymerization using 
N,N,methylene bisacrylamide as the cross linker. Gels in different weight ratios were synthesized. The products were 
characterized by Fourier transform infrared spectrophotometry (FTIR) and Scanning electron microscopy (SEM). The 
swelling behavior was studied with respect to time, pH, temperature, and in different swelling media. The gel with pullulan: 
acrylamide: cross linker ratio of 1:1:0.1 gave a maximum swelling percentage of 3280   at the optimum conditions as given 
in Figure 1.  

 

  Figure 1: Effect of time on swelling at 20°C and pH=6.0                                                   Figure2: effect of time on mercury(II) absorption  
 
Polyacrylamide based gels are known to uptake metal ions from solution . Therefore, pullulan-graft-acrylamide hydrogels 
were tested for mercury (II) adsorption capacity from aqueous solution for wastewater treatment. The effect of several 
variables such as time, temperature and pH on metal adsorption was investigated. The maximum adsorption capacity for 
mercury (II) was 0.143 mmol Hg per gram gel. The adsorption kinetics is shown in Figure 2. 
 
Keywords: Pullulan grafted acrylamide, hydrogels, mercury adsorption,swelling behaviour 
 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Synthesis / CS-P-01

770

Synthesis Of Bimetallic Nanoparticles By Reduction And Displacement Of 
Organometallic Precursor For Use As Electrode Materials For Electro-

Oxidation In Fuel Cell Electrochemistry 

Valenzuela Garcia Alma1, Ramirez Meneses Esther1, Arturo Manzo Robledo2 

1Universidad Iberoamericana, 01219, D.F. México 
2Escuela Superior de Ingeniería Química e Industrias Extractivas, 07300, D.F. México 

 
Synthesis and chemical and physical properties of nanoparticles are currently of considerable interest because of their 
potential applications in materials science. It was recently demonstrated that the decomposition of organometallic 
precursors in the presence of H2 or CO could reproducible lead in certain cases to metal nanoparticles displaying a very 
narrow size distribution [1,2]. 
Bimetallic nanoparticles (Pt-Pd,60-40, 50-50, 40-60, 30-70, 20-80, 10-90 %) were prepared by an organometallic approach 
starting from dybenzylideneacetone palladium (0) (C34H28O2Pd), Tris(dibenzylideacetone) diplatinum (0) (Pt2(dba)3) and 
hexadecilamine (C16H35N) 5 eq. These starting materials were introduced in a Fisher-Porter vessel under nitrogen 
atmosphere and 40 mL of Tetrahydrofuran (THF) was added. Then a dark brown solution was obtained. This solution was 
pressurized under dihydrogen atmosphere at a pressure of 3 bar. A black colloidal solution was obtained and then was 
allowed to stir for 21 h. Finally, the resulting homogeneous black solution was evaporated in the presence of N2 and was 
purified with Pentane (C5H12) or Hexane (C16H14) washings (to eliminate the dybenzylideneacetone) until the residue was 
completely dry. 
After obtaining the Bimetallic nanoparticles were characterized by IR spectroscopy and TEM. The electrochemical 
characterization of bimetallic nanoparticles as electrode materials for electro-oxidation was performed using cycling 
voltammetry (CV) and electrochemical impedance spectroscopy (EIS).  
Keywords: nanoparticles, organometallic, cycling voltammetry and electrochemical impedance    
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Epibatidine (I) molecule exo-2-(6-chloro-3-pyridyl)-7-azabicyclo[2.2.1]heptane which was isolated by Daly and coworkers 
in 1992 from the skin of Ecuadorian frog, Epipedobates tricolor lives in ecvator area, has potential interest among the 
nicotinic receptor agonists for treating neurological disorders such as Alzheimer’s, Parkinson’s diseases and schizophrenia 
[1]. 
 
 
 
 
 
Epibatidine (I)                                   Epiboxidine (II) 
 
Epibatidine’s toxic effects and the fact that the amount of this compound had been isolated from Epipedobates tricolor less 
than one miligram, causes the need of synthesizing new epibatidine analogs which are not toxic but has the same biological 
active properties. Therefore this has great importance to synthesize new epiboxidine (II) analogs which less toxic but have 
the same effect of drug.  
Furthermore, the arylation and alkenization of alkenes in presence of palladium catalyst in organic synthesis named as Heck 
reaction, keep their currency as very effective catalyzing method in forming carbon-carbon bonds. Recently, the asymmetric 
Heck-type hydroarylation of specific bicyclic ring systems of alkenes have been examined intensively, because of the easily 
obtained stereoselective results [2-6]. 
In the presence of triphenylarsine as a ligand the palladium-catalyzed hydroarylation of the easily accessible, we reported 
that unsaturated tricyclic N-substituted imides has been proven to be a stereoselective, versatile and high-yield approach 
for the synthesis of the corresponding aryl and heteroaryl derivatives. Therefore, we became interested in the synthesis of 
more bioactive aryl- and heteroaryl substituted epiboxidine analogs by reductive Heck-reactions.  
We gratefully acknowledge financial support of this work by The Scientific and Technological Research Council of Turkey 
(Tubitak-Project number: 109T380). 
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Thiosemicarbazide gives thiosemicarbazone compounds in a large scale as a result of condensation reactions with 
compounds including carbonyl groups. Thiosemicarbazones are  polydentate ligands and their coordination abilities depend 
on carbonyl compounds and metal ions. Thiosemicarbazones and also their metal complexes have a variety of biological 
activities ranging from antitumor, anticonvulsant, antifungal, antibacterial, antimicrobial, and antiviral activities.[1,2]   In 
recent years, cytotoxic effects of nickel(II) and iron(III) complexes with  the N2O2 chelating thiosemicarbazone were 
determined on K562 cells and proliferation ability on ECV304 cells.[3] 
The study presents the structure of complexes obtained as a result of reactions between 2,4-pentanedione S-
methylthiosemicarbazones and substitiued salicylaldehydes (R: H, 3-OCH3, 4-OCH3, 4-OH, 5-Br, 3,5-Cl) with nickel(II) 
chloride having N2O2 coordination have been revealed. The compounds were characterized by elemental analysis, IR and 
NMR spectra.  
 

O
CH3

CH3 N S CH3

N

O

Ni

N

R
1 4

2

Fig 1. The O2N2 chelates R: H, 3-OCH3, 
4-OCH3, 4-OH, 5-Br, 3,5-Cl
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Li-resource is becoming increasingly scarce with an increasing use of lithium ion secondary batteries. Because the 
theoretical capacity is as high as 285 mAh/g, twice that of the commercialized spinel type LiMn2O4, layer-structural LiMnO2 
has attracted wide attention [1]. To prepare LiMnO2, a hydrothermal method is a good way to overcome the shortcomings 
of the most common solid-state method [2,3]. However, a high Li/Mn molar ratio [4-7] ranged from 13:1 to 21:1 is required. 
Therefore, it is urgent to find a way to obtain the nano-material with lower Li/Mn molar ratio. Since solubility of LiOH is high 
of 12.8% in water, the reduction of residual Li in the reaction solution is not easy. Thus, this work proposes a new strategy 
that can increase LiOH reactivity even at a low concentration by solvothermal reaction system. The Mn2O3 powder in a 
solution of water and ethanol was heated with a teflonlined autoclave. The results indicated that the Li/Mn molar ratio can 
be lowered to 1.05:1, i.e. 95% of the Li+ ions in the Li-source were utilized in the LiMnO2-forming reaction. As shown in 
Figure 1, ethanol contributes to the formation of LiMnO2 through three roles, (1) increasing the reactivity of Li+, mostly due 
to its mobility, as can accelerate its reaction with solid Mn-source to form lithium manganese oxides, (2) providing a high Li+ 
concentration which would be beneficial to form layered structure, and (3) having the reducing action, restrain the 
formation of spinel, i.e. the occurrence of Mn4+. 

 

Figure 1: Schematic presentation for the formation of LiMnO2. 
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Phthalocyanines (Pc) and their metal complexes (MPc) have attracted considerable interest with structure of chemically 
robust and photochemically stable. There are many different types of modifications that can be done to the macrocycle by 
either adding functional groups at the peripheral or non-peripheral sides of benzene ring or by introduction of more than 
seventy different metallic or nonmetallic central ions. For these reasons, phthalocyanine derivatives are highly promising 
candidates for a variety of applications such as liquid crystals, electronic devices, gas and chemical sensors, electrochromic 
and electroluminescent displays, non-linear optics in addition to their traditional use as dyes and pigments [1-3]. 
 

 

Figure 1: Tetra substituted peripheral metallophthalocyanine 

In this work, we synthesized non-peripheral and peripheral substituted metallated phthalocyanines by two different 
synthesis routes and reported the position of substituents and the nature of metal atom effect on the photophysical and 
electrochemical properties of metallophthalocyanine derivatives. 
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Pcs are important functional molecular materials much valued for applications in contemporary and emerging technologies 
such as solar cells, gas sensors, nonlinear optical and optical limiting devices, optical data storage systems, and 
photodynamic therapy of cancer [1]. 
The properties of phthalocyanines can be tuned by the introduction of substituents on the periphery or nonperiphery of the 
molecule. During the last decade, a large number of mono- and poly-alkynyl-containing Pc-systems have been synthesized 
[2-4]. However, terminal alkynyl substituted phthalonitriles have hitherto been rarely accessible for elaboration into 
terminalalkynylphthalocyanines that are potential building blocks for ‘click’ chemistry with any molecule bearing terminal 
azide group. 
In this study, firstly, we aimed the preparation of terminal alkynyl-substituted phthalonitrile using the nucleophilic 
displacement reaction between 3-nitrophthalonitrile and 4-pentyn-1-ol. Then, nonperipherally tetra-terminalalkynyl-
substituted phthalocyanines will be synthesized by cyclotetramerization of corresponding phthalonitrile precursor. 
Moreover, newly synthesized tetraterminalalkynyl substituted phthalocyanines will be functionalized with azido terminated 
glucose compound via click chemistry. 
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Boron compounds exhibit interesting properties such as fluorescence, photoconductivity, and electroluminescence; 
moreover, they also find wide applications in synthesis and medicinal chemistry. Additionally, boron neutron capture 
therapy (BNCT) is a binary approach for cancer treatment that is particularly attractive in treating high-grade gliomas and 
metastatic brain tumors [1]. 
Phthalocyanine (Pc) compounds are efficient photosensitisers and excitation with visible light in the presence of molecular 
oxygen can result in the generation of reactive oxygen species via energy transfer from the triplet excited state of the Pc. If 
this reaction takes place when the Pc is associated with biological tissue or cells, oxidative damage to structural 
components including unsaturated lipids, amino acid residues and nucleic acids can occur, ultimately leading to cell death. 
This property is often exploited in the PhotodynamicTherapy (PDT) of cancer [2]. 
As a result, these two classes of compounds are excellent candidates for number of applications. Combination of these two 
functionalities in the same molecule is expected to bring together the advantageous characteristics of individual 
components. We therefore initiated a study on the mixed arrays of phthalocyanine and boronic esters. Here we report the 
preparation and characterization of boronic esters of a phthalocyanine precursor (phthalonitrile derivative) and it’s metal-
free phthalocyanine that peripherally substituted by tetra solketal groups [3]. We also report aggregation behavior as well 
as photophysical (fluorescence quantum yields and lifetimes) and quenching properties of these compounds. 
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Phthalocyanines (Pcs) are a class of N4-macrocycles known for their very interesting industrial applications due to their 
termal stability, architectural flexibility, diverse coordination properties, good spectroscopic characteristics, rich and 
reversible redox chemistry. They are extensively used in the field of dyes, semiconductors, catalysis, linear optics, 
electrochromics, photovoltaic cells, liquid crystals [1]. 
The physicochemical properties of the phthalocyanines can be fine-tuned by changing the central metal ion and also by 
changing the substituents at the periphery of the benzene rings. The substitution of functional groups at the periphery of 
benzene ring is advantageous because it enhances the solubility of phthalocyanine and also efficiently tunes the colour of 
the material. Substitution of functional groups also changes the electron density of the macrocycle and finds its use in 
various fields [2].  
Palladium and its complexes are known to be very good catalysts in homogeneous and heterogeneous catalysis [3]. It can 
be proposed that synergetic affect of combination of the metal ion palladium and the phthalocyanine macrocycle will 
enhance the catalytic and sensing activity of palladium phthalocyanine (PdPc) complexes to a large extent.  
Taking this in consideration, we idealized the synthesis of three palladium phthalocyanine derivatives bearing four aromatic 
or aliphatic groups. We also report spectroscopic characterization and aggregation behavior of novel PdPc complexes. 
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Phthalocyanines (Pcs) contain an extended π conjugated system with unique electronic properties, resulting in a diverse 
number of applications ranging from industrial to biomedical [1]. A common requirement in all these applications is 
enhanced solubility of the phthalocyanine core which is known for its insolubility in most common solvents in case of 
unsubstituted derivatives. Fluorinated groups are introduced into phthalocyanines to probably improve their solubility in 
organic solvents and it will suppress the intermolecular aggregation effect of target phthalocyanines which makes the 
separation and purification easier [2,3]. The presence of pentafluorophenyl group on the phthalocyanine ring leads to 
raised electrochemical, photochemical and self assembling properties [4-6]. 
In this study, we report the synthesis and characterization of fluorinated phthalocyanines functionalized with solketal 
groups. The newly synthesized phthalocyanines were converted into the corresponding glycerol derivatives. The new 
compounds were characterized by using elemental analyses, 1H NMR, 19F NMR, UV-vis and FT-IR spectroscopy and mass 
spectrometry.  Morover, the effects of the substituents on the spectroscopic and aggregation properties of the 
phthalocyanine derivatives in different solvents and at different concentrations of THF were investigated. 
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The synthesis, application and coordination chemistry of phthalocyanine derivatives (Pcs) have been the subject of 
intensive studies over many decades in detail because of their wide application fields including use in dyes and pigments, 
catalysts, chemical sensors, non-linear optical devices, semiconductors, liquid crystals, data storage systems, and 
photosensitizers for photodynamic therapy. The reasons for the applicability of phthalocyanines and related compounds to 
that extended area of materials science are the peculiarities of their molecular and electronic structure.[1,2] 
The nature of the substituents is important not only in terms of the solubility of Pcs but also in the context of the state of 
their aggregation in solution as well as their physical and photophysical properties [2]. The most effective strategy to avoid 
aggregation involves the use of bulky substituents, which can induce severe steric crowding adjacent to the phthalocyanine 
core [3,4].  
In this study, the synthesis, characterization, and photophysical properties of new readily soluble -naphtholbenzein 
substituted phthalocyanine complexes are described. Also, the aggregation behavior of the complexes was studied by 
electronic spectroscopy in different solvents and over a wide concentration range. 
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Calcium carbonate (CaCO3) is the most widely studied mineral among the sparingly soluble salts. Calcium carbonate is 
widely used in many industrial applications such as paint, papermaking, ceramic, pharmaceutical, textile, food, plastic and 
catalyst owing to its easy availability and low cost. Calcium carbonate having different morphology and crystal size was 
desired to improve the mechanical properties of end-products [1-4].  
The synthesis of inorganic nanoparticles is a growing research area. Among the process parameters affecting the 
crystallization process, additives have important role in the crystallization of inorganic materials [5-7]. Changes in the 
properties of materials increase the demand for them in many applications. Some of the properties of nano-sized materials 
like large surface area, different crystal geometries, hydrophobicity make them more suitable for applications such as 
surface coatings, photocatalytic degradation, and catalytic activity. Nano-sized calcium carbonate is being investigated for 
these applications since decades. Nano-sized CaCO3 may effectively improve the mechanical properties of materials. There 
are various methods available for nano-CaCO3 synthesis. Different synthesis method affects the phase formation of nano-
CaCO3 crystals. Ultrasonication used for the preparation of new materials affects the crystallization from aqueous solution. 
The properties of crystallization process change by applying the ultrasound [8-11].  
In this study, calcium carbonate particles from aqueous solution were synthesized in the absence and presence of 
biopolymer (CMI-20) by applying ultrasound. The application of ultrasonication resulted in the changes of crystal size and 
crystal morphology of calcium carbonate. 
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[2.2]Paracyclophanes are very important class of strained hydrocarbons in view of their increasing number of applications 
such as their use in material science [1] or in catalysis for stereoselective synthesis [2]. Therefore, the synthesis of chiral 
paracyclophanes is still a field of interest. There are a variety of methods for the synthesis of chiral, non-racemic ortho- (i.e., 
4,5-) or monosubstituted paracyclophanes. However, there are only a few known examples of para- (i.e., 4,7-) 
diarylcyclophanes that give access to racemic materials [3].  
 

 

Figure 1: Synthesis of para-substituted bistriflate (SP)-2 and Suzuki coupling with aryl boronic acids. 
 
In this study, we have reported the first synthesis of enantiomerically pure 4,7-paracyclophane bistriflate ((SP)-2), a suitable 
starting material for non-racemic para-substituted [2.2]paracyclophanes, starting from an optically pure 4-hydroxy-
[2.2]paracyclophane. Bistriflate (SP)-2 was then used in Suzuki coupling reactions with aryl boronic acids, and under 
different conditions mono- or diarylparacyclophanes were obtained in good yields (Figure 1) [4]. 
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In our previous studies, 6,8-disubstitued quinoline derivatives, 6,8-dibromo-1,2,3,4-tetrahydroquinoline and 6,8-
dimethoxyquinoline showed  impressive antiproliferative activity on several tumour cell lines [1]. The aim of this study was 
to investigate the anticancer properties and mechanism of action of the several new quinolin compounds, SO21, SO22, 
SO23. The new quinolin compounds were synthesized using nucleophilic substitution reactions. Anticancer activities of 
quinoline compounds were tested on HeLa (Human cervix carcinoma), HT29 (Human colon carcinoma) and C6 (Rat brain 
carcinoma) cell lines in vitro using sulphorhodamine B (SRB) and BrdU Cell Proliferation ELISA assays [Figure 1a]. Based on 
the results of these tests, among all compounds tested, SO22 was the most potent anticancer compound that inhibits as 
high as the control drug 5-Flourourasil (5-FU). The mechanism of anticancer activity of SO22 was determined using DNA 
laddering assay. The SO22 caused laddering of cancer cells, indicating apoptotic potential [Figure 1b].  

                           
Figure 1: a) In vitro anticancer activities of SO22 against HeLa was determined by ELISA assay and b) DNA laddering activity 
of SO22 on C6 cells. (PK: 5-FU, M: DNA marker, C: DNA from untreated cells, T: DNA from SO22 tested cells).  
In conclusion, the results showed that the SO22 may be a potent anticancer drug candidate with apoptotic potential. 
Further investigations would  
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Pyrimidine derivatives (1a-e) are well known important class of heterocyclic compounds due to the pharmacological and 
herbicidal properties [1]. N-Aminopyrimidine derivatives exhibite a free N-NH2 moiety which were applied to synthesize 
new compounds [2]. Compounds (2a-c) and (2d-e) were synthesized from the substitütion reactions of N-aminopyrimidine 
derivatives with chloroacetylchloride Figure 1. The structure of all newly synthesized compounds were characterized by 
elemental analysis, IR, 1H and 13C NMR spectral data.  
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Figure 1: Synthesis of (2a-c) and (2d-e) 
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The reaction of LnCl3•xH2O (Ln=La, x=7; Ln=Pr, Gd, Er, x=6) with galactitol in a 2:1 molar ratio in refluxing ethanol over a 48h 
period led to the isolation of dimers with general formula [(µ-gal){Ln(H2O)6}2]Cl6 [Ln=Pr (1), Gd (2), gal=galactitol].  When 
Er(Cl)3•6H2O is used as starting material the ligand-bridged polymer [(µ2-gal){Er(H2O)3}3]Cl3•4H2O (3) is obtained.  The 
unusual mixed chloro-ligand-bridged polymer [(µ-Cl2)(µ-gal){La(H2O)4}3]Cl2•H2O (4), in which the metal assumes the +II 
oxidation state, was isolated when La(Cl)3•7H2O was utilised as starting material.  Single-crystal X-ray diffraction analysis 
revealed that compounds 1–4 are isostructural with the complexes adopting the tricapped trigonal prismatic geometry.  
The crystal structures of 1-4 will be presented and discussed. 
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The phthalocyanine chromophores can be used as a fluorescent chemosensor as the changes of fluorescence caused by 
core or peripheral chelation with metal ions are significant and detectable. It is of great significance to synthese purpose-
design molecules which bear more than one properties, such as electrochromism, metal sensor, liquid crystal and etc[1,2].  
In this work, photophysical, photochemical and metal ion binding properties of mono and bis  phthalocyanine derivatives 
(M= Zn, Cu, Co, Mn and Lu,Pr, Yb )  containing salicylazide substituents were investigated. Optochemical sensor was 
prepared based on fluorescence depends on metal ion concentration. Electronic spectra of the modified phthalocyanines 
exhibited distinct changes in the UV-Vis region, both absorbance and fluorescence, in response to treatment with metal 
ions in solution. Structure of ligand and complexes were characterized by the spectroscopic and CV tecniques. 

 

 

Figure 1: Fluophore Group Attached Gemini Mono and Bis-Type Phthalocyanines   
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Chitosan is a deacetylated derivative of chitin, which is found in the shells of insects and crustacea such as shrimps, 
lobsters, prawns, crabs and is also present in the cell wall of some fungi. It is a nontoxic, biodegradable, and biocompatible 
polysaccharide of (1-4)-linked D-glucosamine and N-acetyl-D-glucosamine [1] (Figure 1).  
Chitosan offers remarkable biological properties, which have paved the way for its application in the pharmaceutical and 
biomedical fields [2] in new drug delivery systems [3] or as a scaffold for tissue engineering [4]. The elegant way to improve 
or to impart new properties to chitosan is the chemical modification of the chain, generally by grafting of functional groups, 
without modification of the initial skeleton [5-7]. 
In this study modified chitosan derivatives were synthesized with an aim to improve the possible biochemical properties. 
Oleanane, hederagenin and their mono-desmosidic glycosides which were isolated from plant materials (Cephalaria 
species) [8] were grafted onto chitosan. The grafting occurred by formation of an amide bond between a primary amine of 
chitosan and the carboxylic acid of oleanane, hederagenin or their glycosides. This step was mediated by EDC in a 
water/alcohol mixture [9]. 

 
 
 
 

 

 

Figure 1: Chemical structure of chitosan 
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Two new diamines (a, b) and their four [1 + 1] condensed cyclic amides (c–f) were synthesized via simple procedure 
affording high yields. The compounds were characterized by elemental analyses, mass, FT–IR, 1H, and 13C NMR spectral 
data. The antimicrobial activities of the compounds were evaluated using the minimal inhibitory concentration (MIC) 
dilution method, against two Gram positive and two Gram negative bacteria and two yeast cultures [1]. The results were 
compared with those of gentamicin and nystatin commercial antibiotic and antifungal agents. K and Na ion transport 
permeability with macrocyclic amides (c) and (d) were also investigated [2].   

 

 

 

 

 

 

 

 

Figure 1: Synthetic pathway for preparation of macrocyclic compounds (c–f). 
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Substituted dihydrofurans occur constantly as subunits of many medicinally important compounds and biological active 
natural compounds such as clerodin, aflatoxin B1, rocoglamide and austocystin A, fercoprolone. On the other hand, the 
carboxamide group is an important structral moiety in many biological active compounds like acridine carboxamide 
(topoisomerase inhibitor), nicotineamide (vitamin B3), pyrazineamide (a drug for tuberclosis), dacarbazine (antineoplastic), 
valpromide (a drug for epilepsy).The devolopment of effective synthetic methods to polysubstituted dihydrofurans has 
been focus of intense research area. It was known that manganese(III) acetate was widely used for C-C bond formation and 
synthesis of polyfunctional organik compounds like dihydrofurans [1-4]. We prepared some dihydrofuran-carboxamides in 
good yields by radical addition of 1,3-dicarbonyl compounds to unsaturated amides using manganese(III) acetate. Reaction 
of dimedone with E-3-phenylacrylamide gave cis-4-phenyldihydrofuran-3-carboxamide. Also, reaction of Z-3-
phenylacrylamide with dimedone formed the same product (Scheme 1). 
 
 
 
 
 
Scheme 1. Reaction of dimedone with Z-2a and E-2a.  
 
On the other hand, we obtained cis-dihydrofuran-4-carboxamides by the cyclization of 3-(2-thienyl)acrylamide or 3-(5-
methyl-2-furyl)acrylamide with various 1,3-dicarbonyl compounds (scheme 2) All compounds were determined by NMR 
techniques like 1H, 13C, HMBC and NOSY. 
 
 
 
 
 
 
 
 
Scheme 2. Synthesis of cis-dihydrofuran-4-carboxamides 
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In the present study, our approach to obtaining the particular heterocyclic systems uses the synthesis of the 1H-pyrazole-3-
carboxylic acid (2) from 4-benzol-5-phenyl-2,3-dihydro-2,3-furandione (1) and 2,4-dinitrophenylhydrazine, respectively. The 
compounds2 can easily be transformed into the corresponding 1H-pyrazole-3-carboxylic acid chlorides (3) by usual chemical 
procedures. Substituted 2,3-furandione, acid (2) and acid chloride (3), which ara used  as important materials in the 
synthesis of the target heterocycles, were prepared using the literatüre procedures.1-3 We carried out th reaction of the 
compounds (3) treament with various semicarbazide derivatives in boiling benzene or xylene gave the corresponding new 
structures pyrazole-3-carboxylic acid-semicarbazide derivatives (4a-c,5a,b) as main product. It has been demonstrated that 
with the variation in reaction conditions, the reaction changes leading to different products. The structures of these newly 
synthesized compounds were determined from the IR, 1H and 13C NMR spectroscopic data and elemental analyses.  
 
Keywords: Pyrazole-3-carboxylic acid, Pyrazole-3-carboxylic acid chloride, 
Semi- and thiosemicarbazide, Nucleophilic Addition 
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In the present study chalcone derivatives were synthesized by reaction of some benzaldehyde derivatives with 
acetophenone, then the products obtained were allowed to react withsemicarbazide and thiosemicarbazide, to give the 
heterocyclic derivatives of a new pharmacophore 1,3,5-trisubstituted pyrazolines by pharmacophore hybridization 
approach of drug synthesis. Structures of newly synthesised compounds were established on the basis of their elemental 
analysis, IR and 1H NMR spectral data. 
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Phthalocyanines (Pcs) have received much attention as molecular materials because of their excellent electronic and optical 
properties [1]. Introduction of peripheral substituents enhances the solubility of phthalocyanines in common organic 
solvents and the use for tuning of optical and redox properties of phthalocyanines designed for specific high-tech. 
applications. Copper(I)-catalyzed azide-alkyne cycloaddition (CuAAC), a click chemistry reaction, serves as a new approach 
to phthalocyanine structural diversity and the incorporation of a functional groups [2]. The development of new polymer-
bound Pcs is an active area of research, especially improved properties of new materials accelerated the research efforts in 
this area [3].   
 
In this study,, we aimed the synthesis of “clickable”terminalalkynyl-substituted phthalocyanines using the 
cyclotetramerization of new precursor 4-pent-4-ynyloxy phthalonitrile. The target star polymers with pc core will be 
obtained via click reaction between terminalalkynyl substituted pcs and azido-terminated poly(styrene) and poly(tert-butyl 
acrylate).  
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A number of novel chiral tridentate Schiff base ligands (3) [1] were prepared from 6-amino-6-deoksi-3-O-metoksi-1,2-O-(R)-
trikloroetiliden-α-D-glukofuranoz (1) [2]  and 2-hydroxybenzaldehyde derivatives (2).   These ligands were employed as 
catalysts in the asymmetric Henry reaction[3] in the presence of Cu(II) ions[4].    The reaction proceeded at room 
temperature to afford reasonable yields of the desired β-nitroalcohols[5].  The effect of reaction conditions such as solvent 
and temperature, and the effect of aldehyde substituents on the product yield and the observed enantiomeric excess will 
be discussed.  
 
 
 
 
 
              
 
 
 
 
 
 
 
 
 
Figure 1.   Preparation of Shiff base ligands. 
All compounds were characterized by use of spectroscopic techniques such as 1H and 13C NMR, and IR.  
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Since the discovery of carbon nanotubes (CNTs) in 1991 by Iijima, a great deal of effort has been devoted to the application 
of this new class of materials in electronics, optoelectronics, gas sensors and  solar cells  due to its unique one-dimensional 
carbon nanostructure[1]. Additionally, phthalocyanine (Pc) and their derivatives are well-known compounds as materials in 
different technological areas. A flourishing area of the pertaining research is focused on the smart integration of carbon 
nanotubes (CNT) with phthalocyanine (Pc) complexes for enhancing optoelectronic, electro-catalysis and sensing properties. 
The results have shown that these hybrids are expected to be more efficient in improving the relative properties compared 
to the individual CNT or Pc species [2-4]. 

In light of the foregoing, we designed asymmetrically substituted phthalocyanine which contains pyrene and polyoxy side 
chains. The pyren group was chosen for π-π interaction between single-walled carbon nanotubes (SWCNT) and Pc 
molecules. Also the polyoxy groups were selected to exhibit liquid crystalline properties of target materials.   
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Water-borne polymer emulsions are an important class of materials in the paint and ink industry. Environmental and 
legislation pressures have driven industry to accelerate R&D activity on water-borne polymers with sophisticated 
composition and architecture which are expected to exhibit performances at almost the same level as conventional solvent- 
borne systems.[1] Polyurethane materials are known to offer high performance with their toughness, abrasion resistance, 
mechanical flexibility and chemical resistance. Waterborne polyurethane has become one of the major research and 
development fields in recent years because of its environmental friendliness. During the synthesis of waterborne 
polyurethane, the water is used as dispersant instead of organic solvent, therefore the emission of volatile organic 
compounds can be largely reduced. [2] 

Fluorinated polyurethane is a new class of functional materials. It combines some virtues of polyurethane and fluorinated 
polymer, such as high thermal stability, good chemical resistance (to acids, bases and solvents), low water absorptivity and 
attractive surface properties, excellent resistance to ultraviolet radiation and nuclear radiation excellent flexibility, good 
wearability and high weatherability.[3] 

In this work, a hybrid synthesis technology had been used to fabricate waterborne polyurethane/ acrylic/ silica emulsions 
with dimethylol propionic acid as chain extender. The influences of the acrylates  and silica contents on the physical 
properties of the resultant emulsions and cast films were investigated in detail using various characterization methods. 
Morphological analysis was performed by FT-IR, SEM, partical size analysis and S/TEM. In this work, three groups of 
waterborne polyurethane/ acyrlic/ silica emulsions were synthesized by varying the compositions of waterborne 
polyurethane, acrylic and silica. The physical properties of emulsions and cast films had thus been examined. 
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Chalcones are precursors of flavonoids and their derivatives have displayed a broad spectrum of biyological activities. It is 
reported that chalcones have exhibited numerous potential biyological activity and applications. Thus, in recent years they 
have attracted increasing attention. Studies show that chalcones have antibacterial, antihelminitic, antiviral, antiulser, 
antimalarial, antifungal, antimicrobial, antiprotozoal, anti-inflammatory, anticonvulsant, antioxidant, antitumor, anti-HIV ve 
anticancer properties. 
Possessing important pharmacological activities they also useful for UV-absorbtion filter in polymers, several kind of optic 
materials and holographic technology.  
Besides chalcone molecules several pyrrole derivatives have also been shown to possess remarkable biological activity. 
They have been proven to display antibacterial, antiviral, antiinflammatory and antioxidant activities and to inhibit 
cytokine-mediated diseases. Additionally, several dyes, catalyst and perfumes and conducting polymers contain pyrrole 
ring. 
 
The synthesized chalcone-pyrrole hybrids were evaluated for antimicrobial activity. They generally use for pharmacological 
applications.  
In this study, it has been aimed that the synthesis of differnt pyrrole-chalcone hybrid derivatives and investigated their 
antimicrobial effects. 
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Imide deravatives are an important class of heterocyclic compounds. [1] In organic synthesis they have been used as 
valuable reagents and intermediates for he synthesis of natural and non-natural compounds..[2]Imide deravites are widely  
used  organic  compounds that have numerous applications in biological, medicinal synthetic and polymer chemistry [3] 
Studies in the past, in medicine  they  have been used for the treament of arthritis, tuberculosis, convulsoin, and epilepsy. 
Succinimide deravites indicude  antibacterial effect . [4], [5]  At the same time they have been  anti-tümor[6]  drug. 
Nowday, succinimide which synthesis and  reactivties well known   obtain easily .But obtained reaction positive and 
negative impact  shown aganist  to environment  is important .The studies should be careful this impacts. 
 
Approximately  the last 200 centuries  a great rapidly developing science and technology have brought  many problems  
One of these most importantly is damage endowed to nature. Especially,chemical contamination have to develop friendly 
method to nature. Even, all this methods appear as new a discipline   hosting   friendly method with  environment which 
"Green Chemistry" is known   as in chemical . Basically Green Chemistry purpose reducing the use of harmful substances  or 
complete elimination by developing new methods . 
 
Studies with green Chemistry  has been given attention  prevention of hazardous waste to the environment, the use of 
harmful chemicals , harmless method of synthesis, the use of renewable raw materials  and safer solvents ve reaction 
conditions. 
 
 In This study ,  To develop new a possible green chemistry have been purposed synthes of succinimie with  high efficiency  
in water and  not  harmful such as organic solvent . 
 
 
 
Keys words:  Succinimide ,Green chemistry 
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The Bauhinia genus come from Fabaceae family of plants and has very interesting traditional medical applications. 
Kittakoop et al. isolated from B. purpurea eleven secondary metabolites, including dihydrodibenzoxepins, and reported 
their antimycobacterial, antimalarial, cytotoxic and others biological activities.[1] Pettit et al. isolated dibenzo[b,f]oxepines 
called bauhiniastatins and report cancer cell growth inhibition studies.[2] Our research consist in the synthesis of theses 
natural products. Dibenzo[b,f]oxepine skeleton can be prepared following the retrosynthetic strategy shown in figure 1. 
Two important steps are necessary consider for the synthesis: the formation of C10-C11 double bond (McMurry pinacol 
coupling) and diarylether moiety (SNAr or Ullmann condensation of 1-halobenzaldehyde and salicylaldehyde derivatives). 
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1. McMurry reaction: R3 = R4 = CHO

2. Perkin reaction: R3 = CH2COOH; R4 = CHO

3. Suzuki's cross coupling: R3 = B(OH)2; R4 = CH=CX2

4. Grubbs' metathesis: R3 = R4 = CH2=CH2

Diaryl ether bond formation

C10-C11 double bond formation

1. Ullmann condensation: R5 = Br

2. Pd-diarylether formation: R5 = Br

3. SNAr: R5 = F  
Figure 1: Retrosynthetic analysis. 
 
Our synthetic approach indicates that is easy preparing diarylethers 3 using nucleophilic aromatic substitution or Ullmann 
with 70%-100% of yield (Figure 2). McMurry pinacol coupling with zinc as reductive reagent give dibenzo[b,f]oxepines 4 
with 50% yield. Also we studied, the second step, using the Grubbs catalyst, which led obtaining dibenzo[b,f]oxepin in 60%. 

 
Figure 2: Synthesis of dibenzo[b,f]oxepine 
 
According this methodology we study the preparation of bauhiniastatins and other related organic transformations to use 
in the synthesis. The research group acknowledge the financial support by FONDECYT Research Grant Nº 1110749 and 
CONICYT AT-24121514. 
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Preparation of phosphorylated chitosans have drawn attention since they form a class of polymers with many useful 
properties such as antibacterial activity and metal chelation ability. They also have potential applications in tissue 
regeneration, drug delivery and in the food industry. In this study, graft copolymerization of bis(2-methacryloyl 
oxyethyl)acid phosphate (BAP) onto chitosan has been investigated in aqueous medium by redox initiation using methods 
reported earlier [1-3]. Optimum grafting conditions were determined by changing the monomer concentration, 
temperature, time and the initiator concentration.  A transparent, thin film was obtained at a chitosan:BAP weight ratio of 
1.2 at 60°C, 2h reaction time and 0.0136g potassium persulphate. Grafting yields for a series of samples are shown in Figure 
1. Products either in the form of film or powder were obtained depending on the chitosan:BAP ratio. Solubility and swelling 
properties of the products were determined in aqueous media. All products were characterized by FTIR spectroscopy. The 
phosphate content was determined by visible spectrophotometry for soluble products.  
  

 
 
Figure 1: Effect of reaction time on the grafting yield. 
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Functional phthalocyanines bearing metal binding donors are of particular chemical interest because of their tendency to 
specific analytes, and capable of binding multiple metal ions for the development of new sensor molecules/macrocycles. 
Optochemical sensor was prepared based on fluorescence quenching depends on metal ion concentration. Electronic 
spectra of the modified phthalocyanines exhibited distinct changes in the UV/vis region, both absorbance and fluorescence, 
in response to treatment with metal ions in solution. Fuctional ligands able to recognize transition and lanthanide metal 
ions will make them valuable for the development of high-tech applications [1-3]. 
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In this study, we have prepared soft or hard metal ion sensor 2,3,9,10,16,17,23,24-octakis-(2-aminophenylthio) metal(II) or 
(III) phthlocyanines (M=2H, Zn(II), Co(II), Mn(III)}and their schiff-base derivatives  for complexation with Pd2+, Cu2+, Ag+, Ni2+ 

and etc. The new synthesized compounds have been characterized by elemental analysis, FTIR, 1H- and 13C-NMR, UV-Vis 
and MS (Maldi-TOF) spectral data. 
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Phthalocyanine (Pc) compounds are ideal molecules to use in photodynamic therapy (PDT) for cancer treatment due to 
their special properties such as absorbing in long wavelength (near IR), having high triplet quantum yields and long triplet 
lifetimes and capability of efficiently singlet oxygen generation. For example, Photosens  which is a phthalocyanine 
compound is used in PDT for cancer treatment in the clinical trials[1]. 
Borondipyrromethene, which is more commonly known as BODIPY, has been used to label the biomolecules via its 
excellent fluorescence properties. Recently, because the usability of BODIPY derivates has emerged in various fields, these 
compounds attract all interest onto themselves[2,3]. BODIPY derivates are studied in a large implementing area such as 
chemical sensors, logic gates, light-harvesting systems, energy transfer systems and photosensitizers in PDT. Especially, 
because of their high fluorescent quantum yields, it is pretty easy to pursue them in the human body[4] . 
The aim of this study is to investigate photophysical and photochemical properties of novel phthalocyanine-BODIPY 
conjugates for photodynamic treatment of cancer. Finding a suitable photosensitizer is crucial in improving the efficiency of 
photodynamic therapy. 
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because of their high fluorescent quantum yields, it is pretty easy to pursue them in the human body[4] . 
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The use of boron to alter the properties of organic electronics and optoelectronics materials has started recently and given 
interesting results [1]. The reason for that is the presence of empty pz orbital of boron which behaves as strong electron 
withdrawing atom when it makes three bonds. It delocalizes electrons strongly when integrated to “” systems. In organic 
materials chemistry, conjugated organoborane polymers are now considered as new class of organic materials with their 
widespread applications in electronics, optoelectronics and sensors.  
 
In this work, polymers of various thiophene containing donor groups2 with boron have been prepared. Their properties 
have been investigated, using cyclic voltammetry (CV), ultra-viole (UV), ultra-viole-cyclic voltammetry (Cv-UV) and 
fluorescent spectroscopic techniques to understand their electronics and optoelectronics properties.   
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There is a lower limit to the scale on which conventional materials can be used as electronic technology continues to 
advance.  “Molecular materials” may provide a means of breaking this size barrier.  Molecular magnetic materials arise 
from the ‘bottom up approach’ [1] that utilizes molecular building blocks to generate materials, which can exhibit 
interesting and potentially useful magnetic properties.  There has also been a growing interest toward materials in which 
the co-operative interplay between two separate properties could allow for even a greater reduction in size.  Spintronics is 
one such field that looks to exploit the properties of molecular magnetic materials and semiconductivity simultaneously. 
A potential pathway to develop spintronic materials is by use of the metal – radical approach [2] that utilizes an open-shell 
ligand coordinated to a paramagnetic metal ion allowing for significant magnetic coupling to occur.  Designing the radical 
ligand from the bottom up provides the advantage of being able to “tune” the properties associated with the complexes by 
crystal engineering.   By subtle substitutions or modification of the ligand, the crystal-packing can greatly modified yielding 
different and potentially very interesting results. 
A benzo-1,2,4-triazinyl radical compound, 1, synthesized by Blatter in 1968 [3] has been dubbed “indefinitely stable” in both 
air and moisture [4]. Surprisingly, very little work has been 
performed with this system in the 35 years since its 
synthesis.  Modification of the structural backbone to 
afford 2 has been performed creating a suitable bidentate 
coordination environment, meanwhile retaining its 
indefinitely stable properties.  Full characterization of this 
new radical ligand has been completed. Successful 
coordination attempts of 2 with a variety of paramagnetic 
3d transition metals have been executed giving different 
metal-radical complexes.  High-level computational 
calculations have been performed on these metal 
complexes yielding interesting preliminary magnetic coupling results. 
This poster will present current data of the synthesis, characterization, computational analysis and coordination complexes 
of 2. 
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Enantioenriched epoxy alcohols are versatile synthetic intermediates that can be readily converted into a large variety 
useful compound [1]. Sharpless epoxidation of allylic alcohols is widely used for the preparation of enantioenriched epoxy 
alcohols [2].  In this protocol, t-butyl hydroperoxide (TBHP) serves an oxygen donor and the asymmetric induction results 
from complexation of optically active tartrate ester with Ti(OiPr)4 [3].  More recently, the use of optically pure 
hydroperoxides and metal complexes has emerged as an alternative methodology for the preparation of enantioenriched 
epoxy alcohols. In the present study, a new class of optically pure acetal hydroperoxides 1a-i was prepared and evaluated in 
the asymmetric epoxidation of allylic alcohol. 
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Figure 1: Epoxidation of allylic alcohols with optically active hydroperoxides 

With titanium or vanadium catalyzed epoxidation of allylic alcohols with optically pure asetal hydroperoxides, epoxy 
alcohols were obtained with moderate to good enantioselectivities (30-86%).  
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The development of novel sophisticated supramolecular constructs is a very active field of research.1 In this context, BODIPY 
dyes represent an important class of fluorescent dyes due to their unique properties such as sharp fluorescence signal in 
the visible region with high quantum yield, high stability, good solubility in organic solvents and so forth.2  
 
Herein we report the synthesis and properties of some novel metal complexes of BODIPY-DOTA dyads as new 
supramolecular constructs. 
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Among the various C–C bond forming reactions, the nitroaldol (Henry) reaction has received particular interest in organic 
synthesis, because the resulting β-nitro alcohols can be conveniently converted into a variety of useful intermediates 
including β-amino alcohols, α-hydroxy carboxylic acids, and aziridines [1]. The first asymmetric approach to Henry reaction 
was reported by Shibasaki and co-workers using a series of heterobimetalic catalysts [2]. Subsequently, several elegant 
approaches have been developed for the asymmetric Henry reaction using organocatalysts [3]. 
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Figure 1: Structures of chiral bisphenol-A based ligands  
In this study, a series of biphenol-A based ligands 1a-d and 2a-d were prepared from commercially available starting 
materials and used as chiral ligands in the copper-catalyzed asymmetric alkylation of aromatic aldehydes with 
nitromethane.  
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In recent years, there is a high demand for the development of novel environment-friendly procedures for well known 
organic transformations that will deal efficiently with energy and waste concerns [1]. A process that combines 
stoichiometric amount of reagents, minimal or no by-product formation and solvent-free reaction conditions to minimize 
waste, as well as a low-weight organic catalyst that is cheap, will be a highly desirable concept both for academia and 
industry. The aldol reaction is one of the most powerful tools for the construction of C-C bonds [2]. With the advent of 
organocatalysis [3], a variety of elegant catalytic systems have developed for the efficient asymmetric synthesis of aldol 
products [4]. However, the corresponding aldol condensation of carbonyl compounds leading to α,β-unsaturated carbonyl 
compounds has received less attention. In this presentation, an environmentally benign organocatalytic cross-aldol 
condensation of aldehydes under microwave irradiation in the absence of solvent is described. Using pyrrolidine as catalyst, 
an efficient and sustainable, atom economic method was developed for the cross-aldol condensation of various aldehydes 
with excellent results. Among the products, jasmine aldehyde, α-hexyl cinnamaldehyde and cyclamen aldehyde, three 
compounds of high importance if perfume industry, were synthesized (Figure 1).  

 
 
Figure 1: Microwave-assisted organocatalytic cross-aldol condensation leading to natural products. 
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The nitroaldol (Henry) reaction is among the most valuable C-C bond-formation reaction, yielding 1,2-nitro alcohol with a 
stereocenter(s) from the reaction a nitroalkane with carbonyl compounds [1]. More recently, a great deal of work has been 
devoted to developing methods that produce 1,2-nitro alcohols with high diastereo- and enantioselectivity.  For this 
purpose, several approaches have been developed. A highly enantioselective nitroaldol reaction using nitromethane as a 
nucleophile has been achieved by metal catalysis, organocatalysis and biocatalysis [2-3]. 
 

 
Figure 1: Structures of chiral bisphenol-A based ligands  
In this study, a series of biphenol-A based ligands 1a-e and 2a-e were prepared from stereo labeled amino acids and 
evaluated as chiral ligands in the diastereo- and enantioselective nitroaldol reaction of nitroethane with aromatic 
aldehydes. 
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The benzofuran ring is a significant part that is found in some biologically active molecules and some natural products [1]. 
Moreover, benzo[b]furan has fluorescent properties [2], for this reason derivatization of benzofurans is frequently aimed in 
heteroaromatic chemistry. Synthesis of naphthofuranaphthofurans has been reported earlier by Talınlı [3] and Rahmatpour 
[4]. 
The purpose of the work is to synthesize unsaturated naphthofuranonaphthofuran derivatives with the feature of enhanced 
electronic conjugation exhibiting different fluorescent properties. In order to realize this, dehydrogenation reaction was 
applied to naphthofuranaphthofuran molecules according to the route of Krebs' work [5]. 
Bromo derivated naphthofuranaphthofurans were prepared to use in Heck reactions in order to increase fluorescence 
properties. Then, fluorescence properties of the products were compared. 
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Reversible addition-fragmentation chain transfer (RAFT) polymerization is a controlled radical polymerization method that 
allows good control over polymerization leading to well-defined polymeric materials [1, 2]. Past years have witnessed 
intensive research on the use of RAFT process to prepare wide variety of polymeric architectures [3,4].  α- or ω-polymer 
ends of RAFT polymers can also be functionalized easily using designed CTAs and various end group modification methods 
to obtain polymers with desired functionalities [3-5].  
Here, we report the use of the RAFT polymerization method to produce α,ω-telechelic maleimide and alkene functionalized 
polymers bearing amine reactive carbonate groups as side chains. A protected maleimide containing chain transfer agent 
was used for the polymerization of an activated carbonate group containing monomer.  ω-end of the obtained RAFT 
polymers were then transformed to alkene functionality using radical induced coupling chemistry. The obtained polymers 
were orthogonally functionalized from the reactive ends groups using thiol-ene chemistry as well as from the reactive 
carbonate side chain functional groups using amine containing molecules. 
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Dihydropyridine derivatives are well known as Ca2+ channel blockers, and have emerged as one of the most important 
classes of drugs for the treatment of cardiovascular diseases [1, 2]. Thus the synthesis of this heterocyclic compounds are of 
importance. Numerous methods have been reported for the synthesis of dihydropyridines. The condensation can be 
realized in a one-pot system by using the classical Hantzsch method for the synthesis of this kind of products [3]. Another 
more effective and versatile method should be developed since this method has rather long reaction-time, and because of 
the difficulties of the reaction conditions, the excessive amount of volatile organic solvent usage and particularly rather low 
yields. In recent years, one-pot, multicomponent method has been became one of the most important aspects in Organic 
Chemistry. Rare earth metal triflates, a new type of Lewis acid were widely applied in organic synthesis due to their low 
toxicity, high stability, ease of handling, water tolerance and recoverability from water [4]. In this study, new 4- substituted 
1,4-dihydropyridine compounds have been obtained through a one-pot condensation of various substituted aromatic 
aldehydes with ammonium acetate and 1,3-dion compounds in the presence of M(OTf)x . 
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The structures of the obtained new compounds have been clarified by spectroscopic methods (FTIR, 1H NMR, 13C NMR, EA 
and MS) after the purification processes. 

This study was financially supported by YILDIZ TECHNICAL UNIVERSITY with the project number of BAPK 2012-01-02-KAP05. 
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Poly(maleic anhydride-co-vinyl acetate) (MAVA) was synthesized by a free-radical polymerization reaction of maleic 
anhydride (MA) and vinyl acetate (VA) monomers, at a 1:1 molar ratio, in methyl ethyl ketone (MEK) using benzoyl peroxide 
radicalic initiator (BPO) for 24 h at 80 °C [1]. A bioactive molecule, miltefosine (MF), was then conjugated to MAVA by ring-
opening reaction at a 1:1 [2,3] molar ratio for 48 h at 60 °C in ultra pure water, using N-(3-Dimethyl-aminopropyl)-N'-
ethylcarbodiimide hydrochloride (EDAC) as the catalyst [4]. The conjugation product was named as MAVA/MF. For 
conforming of the modification reaction structural characterisation of MAVA and MAVA/MF was carried out by Fourier 
Transform Infrared (FTIR) and Nuclear Magnetic Resonance (1H-NMR and 31P-NMR) spectroscopy. Cytotoxicity of the MAVA, 
MF and MAVA/MF was evaluated for 24 h by quantitative analysis, WST-1 test, by using a mouse fibroblast cell line (L929). 
Results obtained indicated that MAVA had almost no toxicity and no negative effect on cell viability even at 500 μg/mL 
concentration. Wherease, free MF was more cytotoxic than the MAVA/MF at 500, 250, 125, 62.5 μg/mL concentrations. 
 

 

Figure 1: The modification reaction of MAVA copolymer with MF. 
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Photodynamic therapy (PDT) based on the activation of photosensitizers (PS) that have been localized in target tissues. For 
PDT, a combination of a photosensitizing drug and light in the presence of molecular oxygen generate free radicals and 
singlet oxygen which react with biological molecules such as lipids, proteins, nucleic acids and cause tissue destruction [1-
3]. Phthalocyanines (Pc) are ideal molecules that can be used in PDT for cancer treatment due to their special 
photochemical and photophysical properties such as long wavelength (near IR) absorption, having high triplet quantum 
yields, long triplet lifetime and capability of efficient singlet oxygen generation. The aim of this study is the synthesis of new 
photosensitizers as PDT agents bearing both phthalocyanine and BODIPY units in single molecule. The obtained new 
photosensitizers can be good candidates for photodynamic treatment as well as imaging applications.  
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Benzindenes are potentially useful building blocks in organic and organometallic synthesis. Benzindenes can satisfy 
the pharmacophore requirements of the critical hydrogen-bond donor and acceptor groups found  in neuroactive steroids 
that modulate γ-aminobutyric acid receptor function. Thus, the benz[f]indene ring system provides an opportunity to 
extend the γ- aminobutyric acid receptor structure-activity relationships of neuroactive steroids to a different ring system 
[1]. Benz[f]indenes are also building blocks for electronic and optoelectronic materials[2].  
 
 

 

Figure 1: Some derivatives of benzindenes 
 
We developed a facile and efficient route for synthesising of bromo derivatives of benzindene which could be starting 
materials for biologically, pharmaceutically and optically valuable compounds. Due to the good leaving group ability of 
bromine, we also accomplished the bromination reactions of trans-dibromobenzindane with acetoxy, nitrate, hydroxy 
and methoxy. 
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During the last years the field of Dye-sensitized mesoscopic solar cells constitute an alternative compared to the silicon 
photovoltaic devices.1 So far Ru(II) polypyridyl complexes constitute a special class of photo-sensitizers that comprise the 
heart of the corresponding device.2 With this in mind we have started a systematic approach for the synthesis and 
characterization of new Ru(II) molecular dyes of the general formulas cis-[RuLL1(NCS)2] (L = dcbpyH2, L1 = 2,2΄-pyridyl-4-
carboxyquinoline  etc). Recently, interest has focused on the preparation of low cost Cu(I) complexes3 as alternative 
functional species. Currently, we are investigating synthetic strategies for the preparation of a series of copper(I) complexes 
of the type [Cu(L1)2]PF6, [Cu(L1)(L2)] (L2 = acac, etc.). The new dyes have been isolated as dark red solids and were fully 
characterized. Efficient anchoring to the titania surface is evident from the intense color of the films after soaking in 
methanol solution. Evaluation of the photo-electrochemical characteristics of these dyes in the DSSC device is under 
investigation.  

                     
        
                                           (a)                                                                                                                    (b) 
Figure 1. (a) UV-Vis spectrum of the [Cu(L1)(L2)] complex in methanol, (b) binding to TiO2, in methanol solution. 
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The quinoline skeleton is often used for the design of many synthetic compounds with diverse pharmacological properties 
[1]. Due to that our research group have been studying on developing new methods for bioactive quinolines [2-3], we 
investigated cyanisation and nitration reactions with 6,8-dibromoquinolines 1 and 2, and 3,6,8-tribromoquinoline 3  [4-5].  
The reaction of the bromo quinolines 1-3 with CuCN in DMF selectively afforded corresponding cyano derivatives of 
quinoline. On the other hand, both treatment of 6,8-dibromoquinoline (2) and 3,6,8-tribromoquinoline (3) [5] with 
nucleophile NO2

+ afforded brominated nitro quinolines as selective and sole products in high yield. We also have been 
testing anticancer activity of nitro and cyano derivatives of quinoline bromides (1-3). 
 

 
 

Scheme 1: Starting  of compounds of cyano and nitro quinoline derivatives 
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Catalysis is a powerful tool for the construction of bioactive molecules that ideally transform inexpensive starting materials 
to valuable products. The development of new catalysts for challenging chemical reactions is thus an important goal in 
organic synthesis. This poster will describe an overview of my doctoral studies aimed at studying transition metal catalysts 
and my postdoctoral work in the arena of organocatalysis. We will describe: 1) activation of CO2 for catalytic carboxylations 
under mild conditions [1], 2) Pd-catalyzed oxidative ortho-C–H functionalization using simple arenes as coupling partners 
[2–4], 3) migratory O- to N-rearrangement in alkoxypyridines by formal ethereal sp3 C–O bond activation [5], and 4) urea-
catalyzed enantioselective iodoamination of alkenes by hydrogen bonding toward the synthesis of β-iodoamines [6].  

 

Figure 1: Transition metals and hydrogen bond donors in catalysis. 
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In the recent years, metal organic frameworks (MOFs) with entangled architectures have gained a great deal of attention 
not only due to their potential applications in fields such as gas adsorption and separation, drug delivery and catalysis but 
also due to their diverse structural topologies[1-3]. In this study, we selected flexible bis(imidazole) bridging ligands which is 
1,4-bis(2-methylimidazol-1-yl)butane (bmib) and new metal organic frameworks with H2tdc, namely [Zn2(µ4-tdc)2(bmib)]n 
(1) was synthesized and characterized by elemental analysis, IR spectra and single crystal X-ray diffraction. 
Photoluminescence and thermal properties of synthesized compound was investigated in detail. According to X-ray 
diffraction analysis result, complex 1 crystallizes in a monoclinic system with space group P21/c. The asymmetric unit of 1 
contains one Zn(II) ion, one tdc and a half of bmib ligands. Two Zn(II) ions are bridged by carboxylate oxygen atoms of four 
tdc ligands to form paddlewheel [Zn2(CO2)4] units forming a 2D network (Fig. 1(a)). The adjacent 2D layers are connected to 
each other by the bmib ligand to further extend a 3D framework (Fig. 1(b)). The most striking structural feature of 1 is that 
it possesses a 2-fold interpenetrating 3D architecture. The TG/DTA curve of complex shows that the dehydrated complex is 
stable up to 312 °C. Complex 1 exhibits strong emission at 440 nm upon excitation at ca. 380 nm. These emissions can 
probably be assigned to ligand-to-metal charge-transfer (LMCT) and/ or metal-to-ligand charge-transfer (MLCT). 

                   
                               (a)                                                                                   (b) 

Figure 1: (a) A view of 2D layer constructed by paddle-wheel units in 1 (b) View of the two-fold 3D→3D interpenetrated 
framework of 1 
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The quinones are a special group of carbonylic compounds which act as electron and proton carries in biochemical 
processes and are widely distributed in nature. In particular benzoquinone and naphthoquinone derivatives, have been 
repeatedly isolated from lower as well as higher species of plants, and are found frequently in animals. Among them are 
biologically important compounds, such as the vitamin K group and the Q coenzyme. These compounds play an important 
role in cell metabolism, especially as electron carriers [1-3]. The ability to carry electrons makes them an important 
component of photosynthetic and respiratory electron transfer chain [4].  
In present study, from the reaction of 2,3,5,6-tetrachloro-1,4-benzoquinone and 2,3-dichloro-1,4-naphthoquinone with 
thiols were synthesized thiosubstituted quinone compounds. The synthesized compounds were characterized by fourier 
transform-infrared, proton and carbon nuclear magnetic resonance, mass spectroscopic techniques, as well as elemental 
analysis and ultraviolet–visible spectra.  
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Aminoalkyl naphthols have attracted great interest due to their useful biological and pharmaceutical properties. They have 
been frequently used as hypotensive and bradycardiac agents [1, 2]. Multicomponent reactions are very important and 
attractive subjects in organic synthesis due to formation of carbon-carbon and carbon-hetero atom bonds in one pot. 
Multicomponent reactions contribute to the requirements of an environmentally friendly process by reducing the number 
of synthetic steps and energy consumption [3]. Although some catalysts and methods for the synthesis of aminoalkyl 
naphthols are known, newer catalysts and methods continue to attract attention. Some reported catalysts used for these 
type of reactions include DBSA, polymer supported sulfonic acid, L-proline, p-toluenesulfonate,  rare earth metal triflates 
and lithium perchlorate [4]. Ultrasound has increasingly been used in organic synthesis in the last decades. Ultrasound 
irradiation, by virtue of cavitation collapse, is able to activate numerous organic reactions [5]. In this study, new aminoalkyl 
naphthol compounds have been obtained through a one pot condensation reaction among with 2-naphthol, aromatic 
aldehydes and aromatic amines in the presence of CSA and ultrasound irradiation. 

 
 
All new compounds structures have been clarified by spectroscopic methods (FTIR, 1H NMR, 13C NMR, and MS). 
This study was financially supported by YILDIZ TECHNICAL UNIVERSITY with the project number of BAPK 2012-01-02-GEP01. 
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Pharmaceutical application of NTR (nitroreductase enzymes) based on the activation of prodrug into active drug which 
forms cytotoxic DNA-cross linking agents1. The best known example in the enzyme mediated cancer therapy is probably the 
use of E.coli NTR in combination with the prodrug CB1954 (5-aziridinyl-2-4-dinitrobenzamide)2. In this study, we have aimed 
at synthesizing nitro functional group containing aromatic amide compounds 3,4 CB 1954 like. 1-6 compounds were 
synthesized by two step. Firstly, aniline derivatives acetylated with acetanhydride at appropriate temperature and then N-
(3,5-disubstituephenyl)-N-alkylacetamide formed by as a result of the reaction of acetylated product with ethyl ıodide or 4-
nitro-1-iodobenzene5. On the other hand reaction of different benzoyl chloride with nitro groups containing aniline 
derivatives, nitrosubstitue-N-phenylbenzamides were obtained6. Structures of the prodrug candidates are characterized by 
melting point, FT-IR, 1H-NMR and 13C-NMR spectral analysis. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1. Structures of prodrug candidates for nitroreductase based cancer therapy. 
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Complexes including Boron atom have great attention for applications such as, molecular sensoring1, dye-sensitized solar 
cells2, photo dynamic therapy3, due to their chemical diversity and optical properties. 

Different type of Boron complexes can be obtained by the way of chelation of Boron (3) with different atoms4. Boranil 
complexes can be given as these type of complexes. Stable Boranil compounds can be synthesized by complexation that 
Boron atom and different imines are reacted by which six-membered ring formed. To synthesized proper imines, 
derivatives of salicylaldehyde have been used. Hence N^O type chelation occurs. 

In this research, we have targeted to synthesize unsymmetrical bis-Boranil complexes. Also we have compared optical 
properties of symmetrical bis-Boranil complexes and of unsymmetrical bis-Boranil complexes. The results of comparison 
will be shown later. 

 

Figure 1: Symmetrical and Unsymmetrical bis-Boranil Complexes. 
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Amines are indispensable building blocks in numerous drugs, pesticides and color pigments. Thus, development of general 
and efficient methods to preapare amino compounds is still required [1]. Reductive amination of carbonyl compounds is 
attractive in organic synthesis because ketones or aldehydes can be transformed, in one reaction vessel, directly to the 
corresponding secondary or primary alkylamines without isolation of the intermediary schiff-bases or hydroxy amines [2]. In 
this work, we describe a new, efficient method for the reductive amination of carbonyl compounds.  
The reductive amination of carbonyl compounds has been achieved by reactions of different nitrogen sources with ketones 
and aldehydes. The process is based on the application of Raney type Ni-Al alloy in an aqueous medium. The reaction of the 
carbonyl compounds with the amine provided the corresponding Schiff-bases that immediately underwent a reduction to 
provide primary and secondary amines as products. The reaction of ketones with aqueous NH4OH yielded primary amines 
while using different aldehydes and benzylamines alkylidene-benzylamines were obtained. The controlled reaction of the Al 
content of the alloy by the solvent water generates hydrogen, and the remaining Raney Ni serves as a hydrogenation 
catalyst. The method is a simple, efficient way for the preparation of several primary and secondary amines. 

 
Figure 1: A few example for reductive amination of ketones and aldehydes. aGC yields. 
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Incorporation of carborane units into the main chain of conjugated polymers is a new active field of research. It was 
reported that carborane units gave thermal, mechanical, optical and electrochemical stability to the conjugated polymers. 
 
In this study, synthesis and aplications of a novel carborane based conjugated polymeric material will be reported. 
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Design and synthesis of novel functional organic compounds have attracted considerable attention since they lead to a 
variety of advanced technological applications in the field of molecular electronics and photonics, sensors, machines and 
devices, light emitting diodes, photovoltaics, transistors, electrochromics, data processing and storage media. Among 
functional compounds, luminescent organic materials1 are quite important due to their practical applications in bio- and 
nanotechnological as well as materials sciences as chemosensors, electron and/or energy transfer systems, imaging agents, 
molecular machines and devices, molecular logic gates and so on. 

 
Herein, a novel luminescent macromolecular system will be designed, synthesized and characterized spectroscopically (UV-
vis, luminescence-fluorescence, FTIR, NMR, mass spectroscopy, combustion analysis, cyclic voltammetry).  
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Cu(II) ion participates in a number of biological functions and enters into the composition of some enzymatic systems[1]. In 
recent years, much interest has been focused on the DNA binding of mixed ligand complexes which contain both modified 
phenanthroline and amino acids[2-4]. 
 
The binary and ternary copper(II) complex ([Cu(nphen)2(NO3)]NO3) and [Cu(nphen)(L-tyr)(H2O)]NO3.H2O; where nphen= 5-
nitro-1,10-phenanthroline, L-tyr= L-tyrosine) and the diquaternary salt of nphen have been synthesized and characterized 
by elemental analysis, UV-VIS spectroscopy, IR spectroscopy, thermal analysis. The ternary copper(II) complex was 
characterized by single crystal X-ray diffraction. The ternary complex shows distorted square pyramidal (4+1) CuN3O2 
coordination geometry in which the N,O-donor amino acid and the N,N-donor heterocyclic base bind at the basal plane 
with a H2O as the axial ligand. DNA binding and cleavage properties of the binary and ternary complexes and have been 
studied by UV and fluoresans spectroscopy and agarose gel electrophoresis. In addition, the cytotoxic effects of the 
complexes on three different cancer and healty cells are investigated using XTT cell viability assay kit and evaluated at 480 
nm with Elisa microplate reader. IC50 concentrations of the complexes are also determined.    
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Pharmaceutical application of NTR (nitroreductase enzymes) based on the activation of prodrug into active drug which 
forms cytotoxic DNA-cross linking agents1. The best known example in the enzyme mediated cancer therapy is probably the 
use of E.coli NTR in combination with the prodrug CB1954 (5-aziridinyl-2-4-dinitrobenzamide)2. In this study, we have aimed 
at synthesizing CB1954 type new nitro (and sulfo) containing prodrugs3,4. Firstly, p-substitute sulfonyl chlorides were 
treated with nitro-aniline derivatives and compounds 1-3 were obtained in this way. Secondly, 4-chloro-3,5-
dinitrobenzenesulfonate potassium salt was synthesized from chlorobenzene. Then phosphorus pentachloride was added 
to a suspension of sulfonic acids in dichloromethane and reaction mixture was treated with amine components, stirred at 
40 oC. On the other hand reactions of different sulfonyl chloride with nitro groups containing aniline derivatives, 3,5-
dinitrobenzenesulfonamides (4-8) were obtained 5. Structures of the prodrug candidates are characterized by melting point, 
FT-IR, 1H-NMR and 13C-NMR spectral analysis. 
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R1=CH3; R2=R4=R5=R6=R7=H; R3=NO2                       (1)           R1=NH2; R2=NO2; R3=R4=R6=R7=H; R5=NO2                   (4)
R1=CH3; R2=R3=R4=R6=R7=H; R5=NO2                       (2)           R1=NH2; R2=NO2; R3=R4=R5= R6=R7=H                               (5)
R1=NO2; R2=R3=R5=R6=R7=H; R4=NO2                       (3)           R1=N(n-Bu)2; R2=NO2; R3=R4= R6=R7=H;R5=NO2       (6)
R1=N(n-Bu)2; R2=NO2; R3=R4= R6=R7=H; R5=Cl        (7)         
R1=N(2-Pyrrolidinemethanol)2; R2=NO2; R3=R4= R6=R7=H;R5=Cl         (8)

 
Figure 1. Structures of prodrug candidates for nitroreductase based cancer therapy. 
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Poly(3-hexylthiophene) (P3HT) has been extensively studied for its low temperature and solution processing over large 
areas on flexible substrates and has proven to be one of the most promising organic semiconducting polymers used in the 
fabrication of organic thin-film transistors (OTFTs) [1-5]. In this work, we have enhanced the charge transport property of a 
bottom-gate/top contact, Au/(poly(3-hexylthiophene(P3HT))/(bilayer dielectric)/Si OTFT device by replacing P3HT with the 
P3HT containing covalently bonded gold nanoparticles (AuNPs) as the active layer. This replacing material (Figure 1) was 
prepared by firstly synthesizing P3HT via the modified Grignard metathesis method and functionalizing it to generate a thiol 
terminal (P3HTSH), and secondly reducing HAuCl4 in the presence of P3HTSH to produce AuNPs with sizes ranging from 2 to 
10 nm. This P3HT-AuNPs is a composite material having a higher energy level of HOMO and a smaller electrochemical 
bandgap Eg

chem.  The smaller bandgap increases the charge carrier mobility and the higher HOMO energy level indicates a 
reduced barrier and an increased injection rate for charge carrier at the source contact.  When such material is used to 
fabricate an OTFT (Figure 2), The drain current (ID) vs. drain–source voltage (VDS) curves are compared against another OTFT 
device fabricated with the pristine P3HT as the active layer. The AuNPs-containing P3HT samples have nearly identical 
threshold voltage VT

 and higher saturation current ID and the field–effect mobility.  With a 1.30% AuNPs content, the OTFT 
device has a carrier mobility and saturation current much higher than pristine P3HT. 
 

 

 

Figure 1: P3HT bonded with AuNPs            Figure 2: The OTFT device 
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Kaolin is considered to be a very cheap and economical raw material for the synthesis of many types of zeolites because it contains an 
appropriate ratio of both SiO2 and Al2O3. Zeolites are considered to be an important family of three dimensional alumino silicates. The 
presence of AlO4 beside SiO4 tetrahedra create an extra –ve charge on Al and enable zeolite from ion exchange. The ion exchange 
properties depends hence mainly on Si/Al ratio. There are many types of zeolite differing in Si/Al ratio and also in the three dimensional 
cages type. Low silica zeolites such as zeolite A are the most common product prepared from kaolin or meta-kaolin without any additional 
silica source [1–3]. By adding additional silica sources, zeolites X and zeolites P(GIS) could be also prepared from kaolin [4].  
Healey et al. [5] synthesized pure aluminosilicate JBW from the reactant with meta-kaolin in a solution of NaOH and KOH at 498K.  

The zeolites with a JBW structure is one of the lesser-studied zeolites. It was first reported by Barrer and White in1952 [6]. Subsequent 
work referred it in appropriately as ‘nepheline hydrate’; the crystal structure was solved in1982 by Hansen and Falth [11]. The structure 
was found to be orthorhombic with cell parameters a=16.426(1)˚A, b=15.014(5)˚A and c=5.2235(5)˚A, crystallizing in the Pna21 space 
group. The crystals studied were grown hydrothermally at 200˚C from a sodium aluminosilicate glass in sodium hydroxide solution [7]. 
However, the product formed under these conditions was found to be multi-phasic, containing a mixture of the desired ‘nephline hydrate’, 
analcime and cancrinite. Moreover, more studies were conducted on JBW structure in the past several years[6-7].  

The JBW structure has the advantage of asymmetric pore with dimension 4.8 x 3.8˚A compared with 4.1 x 4.1˚A for LTA and 7.4 x 7.4˚A for 
FAU zeolites. This asymmetric pore could be play an important role for its use as selective molecular sieve and also play an important role 
in adsorption behavior of it [4].  

Numerous processes established for removing dissolved heavy metals, including ion exchange, precipitation, photo extraction, ultra 
filtration, reverse osmosis, and electro dialysis [8–10]. The use of alternative low-cost materials as potential adsorbents for the removal of 
heavy metal ions was emphasized recently. Adsorption on activated carbon is a particularly competitive and effective process for the 
removal of trace quantities of heavy metal ions [11]. However, the use of activated carbon is not suitable in the developing countries due 
to the high costs associated with production and regeneration of spent carbon [12]. Ion exchange could be good alternative if low-cost ion 
exchangers are used [13]. Among many kinds of adsorbents, zeolites have proven to be very effective adsorbents, especially for heavy 
metals [14]. The economic benefits of their depends mainly on the source of the zeolite. Naturally occurring zeolites are considered to have 
high economic impact [14]. However, naturally occurring zeolites are very rare and do not exist in large reservoirs in many countries 
because the most common natural zeolites are formed by the alteration of glass-rich volcanic rocks (tuff) with fresh water in playa lakes or 
by seawater [15]. The alternative route for the economic use of zeolite is to synthesize it from cheap local materials [4]. The aim of this 
work is to prepare a pure phase of JBW structure from kaolin and study the thermal behavior of this phase. In addition, the ion exchange 
behavior of this zeolite towards certain heavy metals, such as copper, nickel and cobalt ions, were studied. 
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removal of trace quantities of heavy metal ions [11]. However, the use of activated carbon is not suitable in the developing countries due 
to the high costs associated with production and regeneration of spent carbon [12]. Ion exchange could be good alternative if low-cost ion 
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Phosphine oxide reduction reactions recently attract increasing attention of numerous research groups [1, 2]. Many years 
ago [3], for reactions between P-oxides and silanes a two-step mechanism with ion-pair (Figure 1, I) on reaction pathway 
has been proposed. However, the proposed mechanism has not so far been verified in any way. On the basis of B3LYP/6-
31g(d) calculations as well as experimental results we have shown, that in the case of a model reaction between 1-
phenylphospholane P-oxide and phenylsilane, the reduction process takes place in a multi-step manner. In the first stage a 
P=O - silane pre-reaction complex is formed. Then, via first transition complex (TS1), it is converted in a sequence of 
hydrogen migration, in to unstable adduct A (Figure 1), which via next transition complex (TS2) gives a phenylphospholane 
and phenylsilanol. B3LYP/6-31g(d) calculations suggest that other tertiary phosphine P-oxides are converted into 
phosphines by similar mechanism  
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Figure 1: Presented by Marsi [3] ionic mechanism and structure of non-ionic intermediate (A) (our study, B3LYP/6-31g(d) 
calculation) for a model reaction between phosphine oxide and phenylsilane. 
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Applied importance of the experimental data on the critical states of liquid-liquid equilibrium (LLE) in systems with chemical 
reaction is obviously. These data are necessary to consider the feasibility of the critical states in the organization and 
optimization of coupled processes (processes that combine phase transition and chemical reaction) in chemical technology. 
However, analysis of published data shows that there are only a few experimental works on the critical states of LLE in 
multicomponent systems, particularly in multicomponent systems with chemical interaction [1, 2]. The aim of this work is 
determination of the composition of critical points of LLE in systems: acetic acid ‒ ethanol ‒ ethyl acetate ‒ water and 
acetic acid – n.propanol – n.propyl acetate ‒ water at different temperatures (293.15, 303.15 and 313.15 K) and the 
analysis of their location in the concentration space (concentration tetrahedron).  
Cloud point method was used for experimental study of critical phenomena: critical points were determined visually during 
the observation of the change in color and appearance of turbidity in titrated mixtures. Systems under study are 
characterized by the occurrence of easy determined blue opalescence of titrated solution at critical point and in its vicinity. 
At critical point clear solution turns instantly into white emulsion and opalescence is the most intense. The opalescence is 
caused by the sharp increase in the scattering of light in the process of dynamical formation and decomposition of the new 
phase particles (i.e., by the increased density fluctuations) in the solution.  
Initial solutions for investigation are the mixtures of known overall composition within the homogeneous region of 
concentration (volume is about 20 ml). The main requirement for selecting of solution compositions is keeping of certain 
constant ratios of mole fractions of acetic acid and ethanol (3:1, 5:3, 1:1, 3:5, 1:3). In this case the disposition of 
experimental points on critical surface is ordered and uniform. Titration was performed in liquid thermostat at continuous 
stirring by magnetic stir bar. Bidistilled water as a titrant was added to initial mixtures using 2 ml microburette. An accuracy 
of concentration determination was estimated to be 0.002 mole fraction. Turbidity and blue opalescence of the solution to 
be titrated persisting during at least 2 minutes was considered to be a final point of titration.  
As a result the run of critical curves of LLE (as a set of critical points at different ratios of acetic acid and ethanol in mixture) 
and the disposition of critical surfaces of LLE (as a set of critical curves at different temperatures) were experimentally 
determined under polythermal conditions for systems acetic acid ‒ ethanol ‒ ethyl acetate ‒ water and acetic acid – 
n.propanol – n.propyl acetate ‒ water. On the basis of experimental data critical curves and surfaces were presented 
graphically in concentration tetrahedron. Generally, the surfaces of both systems have the same shape and occupy a small 
area of the concentration tetrahedron in temperature range 293.15-313.15 K.  
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Boron is a valuable mineral that has industrial importance. It occurs as borates (oxides) in nature. The present boron 
minerals are the tincal (Na2B4O7.10H2O), Colemanite (Ca2B6O11.5H2O), Ulexite (Na2O.2CaO.5B2O3.16H2O), Kernite 
(Na2B4O7.4H2O), Datolite (Ca2B2O5.Si2O5.H2O) and Hydroboracid (CaMgB6O11.6H2O). In addition, refined boron, converted 
leading edge products and by-products of boron are widely used in various industries [1,2]. One of important boron 
minerals is the tincal. It is a type of borax decahydrate with a monoclinic crystal structure, and contains many clay minerals. 
It is used to produce boric acid [3,4]. There are many studies in the literature connected with the dissolution of boron 
minerals in various solutions. The aim of our study was to investigate the dissolution optimization of the tincal in 
phosphoric acid solution at high temperatures in a mechanical agitation system. In our study, reaction temperature, 
phosphoric acid concentration, particle size of the tincal and solid to liquid ratio were chosen as process parameters.  
The following reactions occurred during the dissolution process: 
 
Na2B4O7.10H2O(s) + 2 H3PO4(aq)               2 NaH2PO4(aq) + 4 H3BO3(aq) + 5 H2O(l)         (1) 
 
Na2B4O7.10H2O(s) + 2  NaH2PO4(aq)               2 Na2HPO4(aq) + 4 H3BO3(aq) + 5 H2O(l)      (2) 
 
Hence, the overall reaction is follows: 
2 Na2B4O7.10H2O(s) + 2 H3PO4(aq)               2 Na2HPO4(aq) + 8 H3BO3(aq) + 10 H2O(l)       (3) 
 
The dissolution tests of the tincal were studied by using a statistical method. The collected data were analysed by ANOVA 
using a MATLAB computer software package for the evaluation of the effect of each parameter on the optimization criteria. 
The best conditions on the dissolution of the tincal were determined using 24 factorial experimental design method. 
Optimum values of the parameters were experimentally determined. The effective parameters were the reaction 
temperature, the phosphoric acid concentration, the particle size and the solid to liquid ratio. The optimum conditions were 
obtained to dissolution maximum boron. These conditions were: the acid concentration, 1M; the reaction temperature, 
85oC; the particle size, 4.75 mesh; the solid to liquid ratio, 1/6 g.mL-1. Under these optimum conditions, the percentage of 
the dissolution was 98.26. 
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[3] King R.B, Mbroo R.B, (1992). Encylopedia of Inorganic Chemistry, vol 1, John Wiley & Sons, New York.  
[4] Durak H., Genel Y.,(2012). Analysis of leaching kinetics of tincal in phosphoric acid solutions in high temperatures. 
Scientific Research and Essays Vol. 7(40), pp. 3428 3441. 
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The knowledge of thermophysical properties such as density and speed of sound of pure chemical and their mixtures are 
required in many chemical engineering calculations involving fluid flow, heat and mass transfer. Moreover, excess 
thermodynamics functions have used to provide information about molecular structure and intermolecular forces in liquid 
mixtures. In the present work, density and speed of sound of the solutions of diethyl adipate + methanol have been 
measured over the entire composition range at (293.15, 298.15, 303.15, and 308.15) K and atmospheric pressure. Density 
and speed of sound were measured using a commercial density and speed of sound measurement apparatus (Anton Paar 
DSA 5000 densimeter and speed of sound analyzer). Excess molar volume and deviation in isentropic compressibility have 
been calculated from the data and fitted to the Redlich-Kister polynomial. For all properties, the values are negative over 
the entire composition range. Excess molar volume increases whereas deviation in isentropic compressibility decreases 
with increasing in temperature. The results obtained are discussed in terms of structural effects and intermolecular 
interactions, particularly hydrogen-bonding interactions between like and unlike molecules.  
 
Keywords: Density, speed of sound, diethyl adipate, methanol 
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been calculated from the data and fitted to the Redlich-Kister polynomial. For all properties, the values are negative over 
the entire composition range. Excess molar volume increases whereas deviation in isentropic compressibility decreases 
with increasing in temperature. The results obtained are discussed in terms of structural effects and intermolecular 
interactions, particularly hydrogen-bonding interactions between like and unlike molecules.  
 
Keywords: Density, speed of sound, diethyl adipate, methanol 

Excess Gibbs Energy Of Activation Of Binary Mixtures Of (Acetonitrile + 
Glycols) At Different Temperatures 

 
M. R. Mille1, R. B. Tôrres1 

1Departamento de Engenharia Química, Centro Universitário da FEI, Av. Humberto de 
Alencar Castelo Branco, 3972, 09850-901, São Bernardo do Campo, São Paulo, Brazil 

belchior@fei.edu.br 
 
Density and viscosity of liquid mixtures and the derived properties are required in most engineering calculations where fluid 
flow is important. Moreover, knowledge of the dependence of viscometric properties of mixtures liquid is a powerful tool in 
understanding the nature and physico-chemical behavior of liquid systems. As a continuation of our studies involving 
thermodynamics properties of binary mixtures containing acetonitrile, in this study, density and viscosity values of the 
binary mixtures of acetonitrile + ethylene glycol, or + diethylene glycol have been used to calculate excess Gibbs energy of 
activation over the entire range of mole fraction at 288.15, 293.15, 298.15 and 303,15 K and atmospheric pressure. Both 
pure liquid and mixture viscosity were measured using a Stabinger viscosimeter (Anton Paar SVM 3000M). Density and 
speed of sound were measured using a commercial density and speed of sound measurement apparatus (Anton Paar DSA 
5000 densimeter and speed of sound analyzer). The excess Gibbs energy of activation values were negative for (acetonitrile 
+ ethylene glycol) mixtures and positive for the (acetonitrile + diethylene glycol) mixtures. For the both systems the values 
increase with increasing temperature. The excess Gibbs energy of activation for viscous flow can be used to detect 
molecular interactions. The positive values of excess Gibbs energy of activation are indicative of specific interactions 
between the unlike molecules present in the mixtures while negative values suggest the predominance of dispersive forces. 
 
Keywords: Excess Gibbs energy of activation, acetonitrile, glycols 
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This work presents volumetric properties of mixtures formed by biodiesel and decane. Experimental density data was 
collected using a vibrating tube densimeter. Measurements were made at temperatures from 20 to 40 °C. Three different 
types of biodiesel were used to perform measurements. Biodiesels from palm, sunflower, and resin oils were synthesized 
Synthesis was made by using methanol and the sulfuric acid as catalyst, the corresponding methyl ester was obtained by 
transesterification. 
Some results for the biodiesel mixed with decane are shown in Figure 1. 

 
Figure 1: Densities of the binary system biodiesel (from palm oil) + decane. 
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Oxygenates are ubiquitous by-products of the Fischer-Tropsch synthesis. Instead of treating them as waste, aiming to 
reduce their amount, oxygenates can be considered as desirable intermediates. There are new separation techniques, new 
trends in fuel production. Upgrading oxygenates creates new opportunities. Primary alcohols and aldehydes can be 
transformed into other compounds, e.g. doubling the length of the carbon chain.  
Butan-1-ol, butanal and butyl butanoate were used as model compounds. Series of mixed oxides of perovskite structure 
(LaMeO3 and LaMn0.5Me0.5O3 where Me = Cu, Co, Fe, V, Ti and Mn unsupported and La-Al2O3 supported) were tested in 
order to determine the optimal characteristics of the specific group of catalysts for precisely this direction of 
transformation.  
The catalytic tests were carried out by a conventional flow method in a fixed-bed vertical reactor. The physicochemical 
characterization of the samples was carried out by TPR-H2, TPD-NH3, FTIR-pyridine, XRD, BET. In addition, the chemical 
nature of active surface sites was determined by reaction of the decomposition of cyclohexanol.  
No simple relationship, no direct proportionality was found between the measured individual physicochemical parameters 
and the efficiency of the catalysts tested. However, a comprehensive analysis allows for generalization. This facilitates the 
selection of promising materials of potential use as catalytically active and selective catalysts for transformation of 
oxygenates among the entire group of catalytically active oxides in the specified area of the research.  
From the perspective of evaluation, dehydrogenation can be regarded as purposeful. However, the amount of the aldehyde 
in the product is not a measure, due to the consecutive bimolecular condensations. Regarding the sequence of primary 
alcohol reactions: aldehyde – ester – symmetrical ketone, their sum is the gauge. The aldehyde and/or ester conversion use 
as a measure of effectiveness is burdened by diverse (inconclusive) mechanisms of transformations.  
Comparative analysis of butan-1-ol, butanal and butyl butanoate conversion distinguishes LaMnO3/La-Al2O3 as a highly 
selective catalyst towards heptanone-4. This composition is also resistant to prolonged exposure to reaction conditions. 
High yield of the symmetric ketone results from optimally balanced Lewis type acidity and dehydrogenative properties of 
the active surface.  
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2. A. de Klerk, E. Furimsky, Catalysis in the Refining of Fischer-Tropsch Syncrude, Ch. 7, Upgrading of Fischer–Tropsch 
Oxygenates, (RSC Catalysis Series, Cambridge, 2010).  
3. J.H. Gregor, Catal. Lett. 7, 317 (1990).  
4. Y. Wang, B.H. Davis, Appl. Catal. A: Gen. 180, 277 (1999)  
5. M.E. Dry, Appl. Catal. A: Gen. 276, 1, (2004).  
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Basket willow wood derived activated carbons of a molecular sieve structure, carbonaceous materials from a natural 
biopolymer, and conductive carbon Ketjenblack were used as supports for the mono and binary metal oxides. The title 
compounds MeOx are specifically active in the transformations of primary alcohols, aldehydes and esters. These systems 
catalyze - besides dehydrogenation and dehydration – transformations of those compounds into symmetric ketones.  
The listed oxides are basic in nature, but also surface Lewis acid sites are present. Coexistence of the two types of centers 
coupled with redox possibilities enables secondary bimolecular condensations after dehydrogenation. This requires a subtle 
balance of nature, quantity and strength of the centers.  
Transformation products of primary alcohols are symmetrical ketones and esters. Namely, e.g. butan-1-ol, butyraldehyde, 
and butyl butyrate may be transformed into heptanone-4.  
These formulas: MeOx / carbonaceous support containing nanosized well distributed clusters of metal oxides in those 
carbon matrixes retain the character of the unsupported (bulk) catalysts despite the relatively low content of the active 
phase. These carbon supports are resistant to high temperatures. Oxygen involved in the sequence of transformations is 
entirely of oxygenates. Thus, the procedure predicts the possibility of economic fine-chemicals synthesis regarding the 
consumption of expensive catalytic materials, in particular such as rare earth metals.  
Among others, this method allows obtaining asymmetric esters or ketones by using a mixture of two various primary 
alcohols and/or aldehydes. Also the use of an ester with bilateral different numbers of carbon atoms, i.e. in both chains, 
enables synthesizing non-symmetrical ketones. 
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3. R. S. Drago, K. Jurczyk, J. Chem. Soc., Perkin Trans. 1, 927 (1996).  
4. R. Klimkiewicz, Polish J. of Environ. Stud. 17, 727 (2008).  
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Metalloporphyrins play important roles in nature, due to their special spectral, coordination and redox features. Their 
advantageous photoinduced properties can also be exploited in various photocatalytic procedures. Water-soluble 
manganese and cobalt porphyrins offer good opportunities for their use in photocatalytic cycles in which the starting 
metalloporphyrins are in-plane complexes with a Mn(III) or Co(III) ion placed in the ligand center. In the presence of a 
suitable electron donor, photoreduction of the metal center can be achieved in these systems. The Mn(II) and Co(II) centers 
thus formed, due to their bigger radius, are located out of the ligand plane, forming sitting-a-top (SAT) or out-of-plane 
(OOP) complexes. These reactive SAT metalloporphyrins can be oxidized with an appropriate electron acceptor in a thermal 
or light-driven mode, regenerating the starting photocatalyst and producing a reactive reductant and subsequently an 
energy storing final product. We prepared amphiphilic derivatives of cationic TMPyP2+ (H2TMPyP4+ = 5,10,15,20-tetrakis(1-
methyl-4-pyridinium)porphyrin) with hexyl or dodecyl groups as the substitutions for the methyl groups (Figure 1.). Thus we 
could study the effect of the length of the hydrocarbon chain on the 
photoinduced behavior of  these manganese and cobalt complexes both in 
homogeneous aqueous solutions and in micellar systems involving 
cetyltrimethylammonium surfactants. This structural change significantly 
affected the electronic spectra of these complexes, their photoredox 
reactions and their stability in catalyses. 

 

 

Figure 1. 
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Photoexcitation Dynamics Of N3  -Ligated Ferric Myoglobin Probed By 
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Photoexcitation dynamics of N3   -bound ferric myoglobin (metMbN3) was investigated after exciting the ligated protein in 
D2O at 283 K with a 575-nm pulse using femtosecond mid-IR spectroscopy. As shown in Figure 1, time-resolved vibrational 
spectra for the anti-symmetric stretching mode of azide displayed immediate bleach near 2020 cm‒1 that decays 
bi-exponentially with time constants of 7 and 35 ps, broad spectral feature around 2000 cm‒1 that narrows and decays 
simultaneously with a time constant of 3 ps, and immediate bleach followed by formation of a new absorption near 2040 
cm‒1 with a time constant of 2 ps that eventually decays with a time constant of 30 ps. The narrowing broad spectral 
feature near 2020 cm‒1 was attributed to the thermal relaxation of electronically relaxed ligated protein without 
photodeligation. When the whole spectra was globally fitted, thermal relaxation of two stretching bands proceeds with a 
time constant of 6 ps and the new absorption band forms with a time constant of 0.6 ps and decays with a time constant of 
18 ps. The new absorption near 2040 cm‒1 had been attributed to the high-spin species located ca. 4 kJ/mol higher than the 
low-spin species as the excited low-spin relaxes thermally via the high-spin species. However, the new absorption also can 
arise from deligated azide ion staying within protein. The decay of the new absorption can be interpreted as either thermal 
relaxation of the HS species into the LS species or geminate recombination of the deligated ligand. Implication of both 
interpretation will be discussed.  

 

 

Figure 1: Representative time-resolved spectra of 
metMbN3 after photoexcitation with a 575-nm pulse.d  
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Photoexcitation dynamics of N3   -bound ferric myoglobin (metMbN3) was investigated after exciting the ligated protein in 
D2O at 283 K with a 575-nm pulse using femtosecond mid-IR spectroscopy. As shown in Figure 1, time-resolved vibrational 
spectra for the anti-symmetric stretching mode of azide displayed immediate bleach near 2020 cm‒1 that decays 
bi-exponentially with time constants of 7 and 35 ps, broad spectral feature around 2000 cm‒1 that narrows and decays 
simultaneously with a time constant of 3 ps, and immediate bleach followed by formation of a new absorption near 2040 
cm‒1 with a time constant of 2 ps that eventually decays with a time constant of 30 ps. The narrowing broad spectral 
feature near 2020 cm‒1 was attributed to the thermal relaxation of electronically relaxed ligated protein without 
photodeligation. When the whole spectra was globally fitted, thermal relaxation of two stretching bands proceeds with a 
time constant of 6 ps and the new absorption band forms with a time constant of 0.6 ps and decays with a time constant of 
18 ps. The new absorption near 2040 cm‒1 had been attributed to the high-spin species located ca. 4 kJ/mol higher than the 
low-spin species as the excited low-spin relaxes thermally via the high-spin species. However, the new absorption also can 
arise from deligated azide ion staying within protein. The decay of the new absorption can be interpreted as either thermal 
relaxation of the HS species into the LS species or geminate recombination of the deligated ligand. Implication of both 
interpretation will be discussed.  

 

 

Figure 1: Representative time-resolved spectra of 
metMbN3 after photoexcitation with a 575-nm pulse.d  
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Benzyl radical, a prototypical aromatic free radical and reaction intermediate in aromatic chain reactions, has been the 
subject of numerous spectroscopic studies. On the other hand, ring-substituted benzyl radicals have attracted less attention 
due to the difficulties associated with the analysis of the spectra and the possible dissociation of substituents at the excited 
electronic states. The C-H bond dissociation of the methyl group of substituted toluenes easily produces benzyl-type 
radicals in corona discharge. For precursor of multi-methyl substituents, it may be possible to generate isomeric benzyl-
type radicals by dissociating the methyl C-H bonds at the different position, making it difficult to analyze the spectrum 
because of the existence of several isomers in the medium. 

Vibronically excited but jet-cooled benzyl-type radicals were generated by the corona discharge of precursor 4-fluoro-o-
xylene seeded in a large amount of carrier gas helium using a pinhole-type glass nozzle, from which the vibronic emission 
spectra were recorded with a long-path monochromator in the visible region. From an analysis of the spectra observed,a we 
identified the existence of two isomeric 2-methyl-4-fluorobenzyl and 2-methyl-5-fluorobenzyl radicals and determined the 
electronic energy of the D1 → D0 transition and vibrational mode frequencies in the D0 state for the first time. In this 
presentation, we describe in detail the spectroscopic technique of how to discriminate each species from the mixture 
spectrum. 

 
aYoung Wook Yoon and Sang Kuk Lee, J. Phys. Chem. A (2013), in press. 
 
Keywords: Benzyl radical, Spectroscopy, Vibronic spectrum 
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Pervaporation (PV) is one of the membrane processes which has been most actively researched and has application in 
separation and purification of liquid mixture, particularly for dehydration of organic compounds or separation of azeotropic 
or close-boiling point mixtures [1,2]. As a low energy consumption, high selectivity, compact and modular design, and 
environmentally friendly process, PV has attracted intensive attention recently [3]. Isopropanol (IPA), as an industrially 
important alcohol, can be released from various industrial areas and transportation processes, as well as cleaning fluids [4]. 
Its separation by conventional methods such as solvent extraction and rotavapor or by distillation could prove 
uneconomical [5].  
Because of their excellent biocompatibility, biodegradability and water solubility properties, PVA-based materials have 
received considerable attention for application in many areas, such as environmentally safe products, protein purification, 
enzyme immobilization, membrane separation, and biomechanical applications [6]. Poly(N-isopropylacrylamide) PNIPAAm, 
is one of the most widely studied temperature-responsive polymers [7]. 
In this study, NIPAAm was grafted onto PVA in the microwave oven. The structure of the obtained copolymers with various 
graft yields was characterized by FTIR, TG/DTA, DSC, 1H-NMR and element analysis. The PVA polymer used in this study 
showed a Tg at 82.65 oC, but the value for PVA-g-PNIPAAm1 and PVA-g-PNIPAAm2 were found to be 112.64 and 142.87 oC, 
respectively. It is evident that Tg of the PVA increased with increasing the NIPAAm content. This represents that the thermal 
stability of membranes enhanced with increasing the NIPAAm concentration. 
The PV separation of IPA-water was carried out using PVA and PVA-g-PNIPAAm membranes. The membranes were 
prepared with a casting method and cross-linked by heat treatment at 150oC for 1h in order to prevent water solubility. In 
particular, the effects of grafting yield of PVA-g-PNIPAAm, membrane thickness, feed concentration on the membrane 
permeation rate and separation factor has been investigated. It was observed that permeation rates increase while 
separation factors decrease with the increasing amount of water in the feed. On the contrary, permeation rates decrease 
whereas separation factors increase with the increasing of membrane thickness. 
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Pervaporation (PV) is one of the membrane processes which has been most actively researched and has application in 
separation and purification of liquid mixture, particularly for dehydration of organic compounds or separation of azeotropic 
or close-boiling point mixtures [1,2]. As a low energy consumption, high selectivity, compact and modular design, and 
environmentally friendly process, PV has attracted intensive attention recently [3]. Isopropanol (IPA), as an industrially 
important alcohol, can be released from various industrial areas and transportation processes, as well as cleaning fluids [4]. 
Its separation by conventional methods such as solvent extraction and rotavapor or by distillation could prove 
uneconomical [5].  
Because of their excellent biocompatibility, biodegradability and water solubility properties, PVA-based materials have 
received considerable attention for application in many areas, such as environmentally safe products, protein purification, 
enzyme immobilization, membrane separation, and biomechanical applications [6]. Poly(N-isopropylacrylamide) PNIPAAm, 
is one of the most widely studied temperature-responsive polymers [7]. 
In this study, NIPAAm was grafted onto PVA in the microwave oven. The structure of the obtained copolymers with various 
graft yields was characterized by FTIR, TG/DTA, DSC, 1H-NMR and element analysis. The PVA polymer used in this study 
showed a Tg at 82.65 oC, but the value for PVA-g-PNIPAAm1 and PVA-g-PNIPAAm2 were found to be 112.64 and 142.87 oC, 
respectively. It is evident that Tg of the PVA increased with increasing the NIPAAm content. This represents that the thermal 
stability of membranes enhanced with increasing the NIPAAm concentration. 
The PV separation of IPA-water was carried out using PVA and PVA-g-PNIPAAm membranes. The membranes were 
prepared with a casting method and cross-linked by heat treatment at 150oC for 1h in order to prevent water solubility. In 
particular, the effects of grafting yield of PVA-g-PNIPAAm, membrane thickness, feed concentration on the membrane 
permeation rate and separation factor has been investigated. It was observed that permeation rates increase while 
separation factors decrease with the increasing amount of water in the feed. On the contrary, permeation rates decrease 
whereas separation factors increase with the increasing of membrane thickness. 
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The interaction between thionine (a cationic thiazine dye) and anionic surfactants sodium dodecylsulfate (C12H25SO4Na), 
sodium dodecylsulfonate (C12H25SO3Na), lithium dodecylsulfate (C12H25SO4Li), sodium dodecylbenzene sulfonate 
(C18H29NaO3S), dodecyltrimethylammonium hydrogen sulfate (C15H35NO4S) and nonionic surfactants Triton X-100 
(polyethyleneglycol tert-octyl phenyl ether) and Tween 20 (polioksietilen sorbitan mono laurate) has been studied by UV-
absorption spectroscopy. The absorption spectra were used to quantify the binding constants of thionine to micelles (KB) by 
applying mathematical model the Benesi-Hildebrand equation [1-3]. The strength of the interaction of the dye with anionic 
surfactants increased in the order:  
C18H29NaO3S > C12H25SO4Na > C12H25SO3Na > C12H25SO4Li > C15H35NO4S 
The dye interacts strongly with oppositely charged surfactants in the pre-micellar concentration range with an 
accompanying change in its spectral properties, while its interaction with the polyoxyethylene group of nonionic surfactants 
does not have such remarkable effects. In binary mixtures, however, the influence of the polyoxyethylene group on the 
interaction of thionine-anionic micelle systems is quite different in the post-micellar concentration range. The binding 
affinity of thionine to the anionic micelles significantly increased with the addition of nonionic surfactants. It has been 
observed that Tween 20 is more effective than Triton X-100 on binding thionine to anionic micelles. The KB and λmax values 
of thionine in the presence of anionic and mixtures of anionic-nonionic micelles are in conformity that the more 
hydrophobic character of the surfactants, the deeper is the dye penetration to the interior of the micelle.  
 
References                            
H. A. Benesi and J. H. Hildebrand, Journal of the American Chemical Society, 71(8), 2703–2707 (1949).  
Göktürk S, Tuncay M. Spectrochim Acta A 59, 1857–1866 (2003). 
Göktürk, S. Journal of Photochemistry and Photobiology A: Chemistry, 169, 115-121 (2005).         
 
Keywords: dye, surfactant, mixed micelles, hydrophobic interactions 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Physical Chemistry / PC-P-01

842

The Frontier Molecular Orbitals And The Higher Energy Occupied Molecular 
Orbitals Of Acylphloroglucinols  

 
L. Mammino1, T. Tshiwawa2. 

1Department of Chemistry, University of Venda, P/Bag X5050, 0950, Thohoyandou, 
South Africa 

Presenting author: sasdestria@yahoo.com 
 
Acylphloroglucinols (derivatives of 1,3,5-trihydroxy benzene characterized by the presence at of least one COR group) are a 
large class of compounds, mostly of natural origin and exhibiting a variety of biological activities, including anticancer, 
antimalarial, antibacterial, antioxidant, HIV-RTase inhibitory, and others [1, 2]. The study presented here follows a 
conformational investigation of more than 120 acylphloroglucinol molecules [3] and focuses on the frontier orbitals 
(Highest Occupied Molecular Orbitals, HOMO, and Lowest Unoccupied Molecular Orbitals, LUMO) and on the three 
occupied molecular orbitals energetically just below HOMO (HOMO-1, HOMO-2 and the HOMO-3). A separate study of 
these molecular orbitals (MO) is justified by their importance for understanding molecules’ reactivity and by the high 
number of compounds considered, which enables the identification of trends. The HOMO-LUMO energy difference, the 
energy separation of HOMO-1, HOMO-2 and the HOMO-3 from HOMO, and the overall shapes of the MO considered are 
compared across different molecular structures, to verify possible influences by the nature of the substituents on the 
phloroglucinol moiety, and across conformers of the same structures, to verify relationships with the factors influencing 
conformers’ stability [3], like the presence and position of the intramolecular hydrogen bond (IHB) between the sp2 O of the 
COR group and an ortho phenol OH (the dominant stabilizing factors), and other features like the presence of additional 
OHO IHB, or weaker types of IHB, or the orientations of the phenol OH. Comparisons are made also across different 
media (in vacuo and in three solvents – chloroform, acetonitrile and water).  
Comparisons among similar conformers across different structures show similarities in the shapes of the MO considered. 
The HOMO-LUMO energy difference is smaller for structures with a substituent in meta to the COR group than for 
structures with the same COR but without other substituents. Results in solution (with full PCM (Polarizable Continuum 
Model) reoptimization) show that the MO shape remains basically the same in all the media, while the HOMO-LUMO 
energy difference decreases as the solvent polarity increases. The results from different levels of theory (HF, DFT/B3LYP and 
MP2) are very close as long as the basis set is the same. Calculations with two different basis sets {(6-31G(d,p) and 6-
31+(d,p)} yield smaller values for the HOMO-LUMO energy difference when diffuse functions are present.  
The extensiveness of the comparisons of the shapes and energy differences of the MO considered suggests that the 
obtained results and the identified trends can enable realistic predictions of MO shapes and energy gaps of other 
acylphloroglucinols’ molecules. 
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compared across different molecular structures, to verify possible influences by the nature of the substituents on the 
phloroglucinol moiety, and across conformers of the same structures, to verify relationships with the factors influencing 
conformers’ stability [3], like the presence and position of the intramolecular hydrogen bond (IHB) between the sp2 O of the 
COR group and an ortho phenol OH (the dominant stabilizing factors), and other features like the presence of additional 
OHO IHB, or weaker types of IHB, or the orientations of the phenol OH. Comparisons are made also across different 
media (in vacuo and in three solvents – chloroform, acetonitrile and water).  
Comparisons among similar conformers across different structures show similarities in the shapes of the MO considered. 
The HOMO-LUMO energy difference is smaller for structures with a substituent in meta to the COR group than for 
structures with the same COR but without other substituents. Results in solution (with full PCM (Polarizable Continuum 
Model) reoptimization) show that the MO shape remains basically the same in all the media, while the HOMO-LUMO 
energy difference decreases as the solvent polarity increases. The results from different levels of theory (HF, DFT/B3LYP and 
MP2) are very close as long as the basis set is the same. Calculations with two different basis sets {(6-31G(d,p) and 6-
31+(d,p)} yield smaller values for the HOMO-LUMO energy difference when diffuse functions are present.  
The extensiveness of the comparisons of the shapes and energy differences of the MO considered suggests that the 
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In the last ten years a comprehensive study has been conducted on neon of different isotopic compositions, including high-
purity 20Ne and 22Ne, for thermometric purposes—the effect of isotopic composition on the triple point temperature of 
neon 1–4 and references therein. The studies necessarily included, in particular, assays on the isotopic composition of 
more than twenty samples of high chemical purity neon of ‘natural’ composition of commercial origin. These assays were 
obtained at different times from three different laboratories. Some were also replicated, in order to further check the 
consistency of the results. As an integral part of the studies, thermal analyses were performed on these samples, consisting 
in the, repeated, high-accuracy (better than ≈50 K) determination of the liquidus-point temperature of the triple point, as 
resulting from the calorimetric determination of the full melting plateau at this point in metal cells where each sample was 
permanently sealed, according to the almost 40-years-old experience and technique of INRIM 2. The paper summarises 
the results obtained, discusses the problems arising from them, namely the inconsistencies observed for a number of 
samples, as evident from Figure 1. Some justifications are attempted for these inconsistencies.  

 
Figure 1: Summary of replicated isotopic-composition assays from three laboratories. 
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Hexavalent chromium (Cr (VI)) is one of the widely used heavy metals in the industry. The main application areas are 
leather tanning, electroplating, metal finishing, stainless steel and textile [1]. Therefore, the industrial waste waters can 
include more Cr(VI) than it should be. Hexavalent chromium can be separated from aqueous solutions by several 
purification methods. These methods can be chemical precipitation, ion-exchange, solvent extraction and sedimentation. 
Adsorption is a frequently used method for hexavalent chromium separation. In the last decades, the researchers have 
investigated the magnetic nanoparticles for water treatments. Fe3O4 (magnetite), γ-Fe2O3 (maghemite), and α-Fe2O3 
(hematite) are the most used magnetic particles [2]. In this study, MWCNTs were oxidized with concentrated HNO3 and 
then modified by magnetic Fe3O4 nanoparticles (SPION) using co-precipitation method [3]. The obtained magnetic 
nanocomposites were used as adsorbents for removal of Cr(VI) from aqueous solutions. The equilibrium, kinetics and 
thermodynamics properties of the adsorption system were investigated.   
 
Figure 1: XRD graphs of MWCNT, MWCNT/Fe3O4, and SEM images of MWCNT/Fe3O4.  
 
In this study, it is understood that the magnetically modified multi-wall carbon nanotubes are effective for Cr(VI) 
adsorption. The adsorption yield was obtained 63% while the solution concentration is 6 ppm, the amount of adsorbent is 5 
mg and the solution pH is 5. And the maximum Cr(VI) uptake was found as 14.29 mg/g at 293 K (from Langmuir isotherm  

 

coefficient). The thermodynamic data were found as follows; ΔH= -6.16 kJ/mol, ΔS= -15.27 J/mol and ΔG= -1.68 kJ/mol (at 
293K). These results show that the Cr(VI) adsorption on MWCNT/ Fe3O4 progresses ideally.     
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Heterogeneous photocatalysis is an attractive and highly efficient method for the degradation of toxic chemicals in 
industrial wastewater [1]. The main disadvantage of this process is the separation of the catalyst from the reaction media, 
that is an expensive operation and it is difficult to separate completely [2]. 1D Nanostructure array thin films on various 
substrates  has attracted great attention because of their electronic and optical properties [3, 4]. In this study we have 
synthesized TiO2 nanorod array film hydrothermally and we have investigated the effects of synthesis parameters like 
reaction time, temperature, precursor amount on the photocatalytic activity of TiO2 nanorod film. FTO coated glass (F:SnO2, 
TEC 8, 6-9 Ω/square) was used for nanorod growth. The hydrothermal synthesis was performed in 140-220°C for 1-3 h. 
HCl:H2O ratio was used as 1:1, 1:3 and 3:1 and TiCl4 amount was used as 0.5, 1.0 and 2.0 ml in different synthesis 
experiments. The prepared TiO2 nanorod arrays were characterized by X-ray diffraction, scanning electron microscopy and 
UV-vis diffuse reflectance spectroscopy. XRD and SEM results show that the main phase of TiO2 is rutile and nanorod 
growth is significantly depends on the synthesis conditions (Fig. 1, 2). TiO2 nanorod array thin films were used for the 
photocatalytic degradation of methylene blue in aqueous solution under UV irradiation (254 nm). 93.53% Degradation was 
achieved with TiO2/FTO sample prepared with initial HCl:H2O=1:1 ratio, 1.0 ml TiCl4 at 180°C for 2 hours hydrothermal 
growth. The apparent reaction rate constant was calculated to be 0.0108 min−1. 
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Figure 1: XRD patterns of TiO2/FTO samples          Figure 2: SEM images of TiO2/FTO samples prepared  
synthesized at different reaction temperature.           at 180°C (a) and 220°C (b). 
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1,2,4‒triazole and its flexible derivatives have gained a great attention not only due to their diversity bridging capacity, but 
also because of their potential applications such as drugs, dyes, ferromagnetic materials, photographical materials [1-2]. 
In this study, we performed quantum chemical density functional theory (DFT) calculations of four new silver(I) 
coordination polymers, namely, {[Ag2(4-atrz)2(4-spa)].2H2O}n (1), {[Ag2(4-atrz)(fa)]}n (2), {[Ag3(4-atrz)3(H2SSA)2(NO3)]}n (3), 
and {[Ag2(4-atrz)(ma)]}n (4), where 4-atrz = 4-amino-1,2,4-triazole; spa = 4-sulphophthalic acid; fa = fumaric acid; H3SSA = 
5‒sulfosalicylic acid; ma = maleic acid. Natural bond orbital (NBO) and molecular orbitals (HOMO and LUMO) analyses were 
carried out with the GAUSSIAN 09 program [3] to understand the spontaneous formation mechanism of those four silver(I) 
coordination polymers with different dimensions. In the NBO analysis [4], the second-order perturbation energies 
(stabilization energies) of all possible interactions between "filled" (donor) Lewis-type NBOs and "empty" (acceptor) non-
Lewis NBOs were investigated. The role of lone-pair (n) - anti-lone-pair (n*) interactions on the coordination environments 
of the silver atom were analyzed for each complex. Also, HOMO and LUMO analyses were performed to elucidate the 
information regarding intra-molecular charge transfer within the complexes. The calculated HOMO-LUMO energy gap 
values indicated that complex 3 was chemically harder and less reactive than the other complexes (Table 1).   
 
Table 1. The calculated HOMO-LUMO energies and energy gap for complexes 1 to 4. 
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  Complex HOMO energy (eV) LUMO energy (eV) HOMO-LUMO gap (eV) 
1 -5.13 -4.97 0.16 

2 -4.68 -4.48 0.20 

3 -5.45 -4.50 0.96 

4 -4.94 -4.77 0.17 
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Numerous nitro compounds have explosive properties and attract great attention in the modeling of new high energy 
materials with projected properties. Important characteristics of explosives and propellants may be calculated from the 
enthalpy of formation, which is closely related to the stability and sensitivity of these compounds. The experimental 
enthalpies of formation for many important nitro compounds are often unknown or determined with relatively large 
uncertainties. To satisfy the need of energetic materials chemists for reliable enthalpies of formation, their values can be 
predicted by theoretical calculations. 
Four ab initio composite methods, G4, G4(MP2), G3, and G3(MP2)//B3LYP, were compared in their abilities to 

quantitatively estimate the 
298f H  values of nitro compounds. When applied to atomization reaction, the G4(MP2) 

method demonstrates a rather better agreement with the experimental data, while the G4 method underestimates the 
enthalpies of formation of most nitro compounds by up to 20 kJ/mol. To get accurate gas-phase enthalpies of formation of 
nitro compounds, the G4 (or G4/MP2) theory calculations combined with isodesmic reaction scheme were used in this 
study. 
A set of about 100 nitro compounds with different functional groups (OH, NH2, NNO2, OCH3, Cl et al.) and different 
molecular architecture (acyclic, cyclic, aromatic, and polycyclic) were considered. Among these, there are molecules with 3 
to 26 heavy atoms. To choose the reference nitro compounds with reliable experimental data, the enthalpies of formation 
of nitromethane and nitrobenzene were calculated from more than 60 and 110 isodesmic reactions, respectively; about 30 
different nitro compounds were involved in these reactions. Of these reactions, 53 reactions for nitromethane and 95 

reactions for nitrobenzene yield the 
298f H  values in close agreement with experimental data. The nitro compounds 

used in these reactions were chosen as reference species in further calculations. Some compounds (CH(NO2)3, 
(CH3)3CCH2C(CH3)2NO2, CH3N(NO2)2, 5-nitrouracil et al.) lead to large deviations from the experimental enthalpies of 
formation of nitromethane and nitrobenzene. The theoretical values are recommended as more reliable for these species. 
The reference nitro compounds selected above were used in isodesmic reaction calculations for remaining nitro 
compounds. As a result, the experimental values were confirmed for most compounds studied. For molecules with 
significant deviation between experimental and calculated value, the values from isodesmic reactions are suggested to be 
more reliable. Thus, a set of about 100 reliable internally consistent gas-phase enthalpies of formation is recommended for 
nitro compounds. These values can be used in evaluating the enthalpies of formation of new energetic compounds. 
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Organozinc reagents, RZnCl and R2Zn, are one of the mostly used organometallic reagents due to their high tolerance to 
many functional groups and efficiency toward many electrophiles.[1–3] A limitation of their use is that only one of the R 
groups can be transferred efficiently to the electrophile. Hence, for carrying out atom-economic reactions of R2Zn reagents, 
mixed diorganozinc reagents, R1R2Zn, in which one of the R1 and R2 groups has a higher transfer rate to the electrophile, 
have been used. During our work on the reactivity and controlling factors of the group selectivity of mixed diorganozinc 
reagents, R1R2Zn, [4] we observed that the group selectivity of R1R2Zn reagents depends on the reaction parameters, i.e. 
the electrophilic substrate, the solvent and the temperature as well as the transition metal catalyst and/or organocatalyst, 
and we found that the allylation of transferable Ph group in n-BuPhZn takes place in a much shorter time than that of Ph2Zn 
in THF at room temperature. Postulating that the alkyl groups in mixed alkylarylzinc reagents may facilitate the reaction of 
aryl groups, we carried out detailed direct kinetic study to compare the reaction rate of transferable group, Ph in mixed 
phenylzinc reagents, RPhZn (R = n-alkyl) and in diphenylzinc reagent, Ph2Zn in their reactions with allyl bromide in THF at 
25oC – (-15oC). (Scheme). Empirical rata law and activation parameters are consistent with a second-order substitution 
reaction. The allylation rate of transferable group Ph in RPhZn (R = n-alkyl) has been found higher than the rate of Ph group 
in Ph2Zn. The higher rate constant of Ph group transfer in RPhZn than that in Ph2Zn is simply explained by the difference in 
the reactivity of C-Zn bond of transferable group Ph in mixed and homo diorganozinc reagents [5]. A mechanism which 
accommodates the kinetic data and higher allylation rate of transferable group Ph in RPhZn than that in Ph2Zn is given. 
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Applications of the anion-π and halogen bond interactions in organic and bioorganic chemistry remain quite scarce when 
compared to other non-covalent interactions. The question whether these two interactions could be used to create 
interesting function such as trans-membrane transport or sensing is quite attractive but also challenging.[1]  
In order to evaluate the ability of organic molecules such as naphthalenediimide (NDI) to transport anions through the 
membrane, modeling by DFT methods was undertaken. Different electronic properties and namely the binding energies 
were evaluated by comparing the PBE0 hybrid functional, Truhlar’s M06-class functional, and PBE-D method. Anion-π 
interactions were also systematically modulated during the modeling via NDI core substitutions as well as by structural 
variations of N-aromatic moieties. The computational simulations together with experimental results demonstrated that 
anion-π interactions account for function and also confirmed the experimentally observed transport selectivities.[2] 

 
   

 
 
 
 
 
 

 
 
 
 

Figure: Axial (left) and side (right) views of DFT optimized geometry for anion-π complex of substituted NDI with a halide 
ion. DFT methods were also used to evaluate properties of organic molecules that for the trans-membrane transport can 
put in work both interactions: anion-π as well as the halogen bond.[3] The modeling of halogen bonded transporters was 
further extended to fluorinated alkanes, which can efficiently transport anions through the membrane exclusively by means 
of halogen bond interactions.[4] 

 
[1] J. Mareda and S. Matile, Concept in Chem. Eur. J., 15, 28 (2009). 
[2] R.E. Dawson, A. Henning, D.P. Weimann, D. Emery, V. Ravikumar, J. Montenegro, T. Takeuchi, S. Gabutti, M. Mayor, J. 
Mareda, C.A. Schalley and S. Matile, Nature Chem., 2, 533 (2010). 
[3] A. Vargas Jentzsch, D. Emery, J. Mareda, P. Metrangolo, G. Resnati, S. Matile, Angew. Chem. Int. Ed., 50, 11675 (2011). 
[4] A. Vargas Jentzsch, D. Emery, J. Mareda, S.K. Nayak, P. Metrangolo, G. Resnati, N. Sakai, S. Matile, Nat. Commun., 3, 905 
(2012). 
 
Keywords: Functional materials, anion-π interactions, halogen bond interactions, DFT calculations, 
trans-membrane transport 

X- 

X- 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Physical Chemistry / PC-P-01

850

 
Fig. 2 Plots of mol H2/mol NH3BH3 versus time graph for 
the catalytic dehydrogenation of DMAB in toluene at 
room temperature starting with Pd(acac)2@Cu3(btc)2 
(sphere), PdNPs@Cu3(btc)2 at the 5th catalytic run 
(sphere) and PdNPs@Cu3(btc)2 at the 2nd catalytic run in 
the presence of 300 equiv. Hg(0). 
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Today, there is a considerable interest in the fabrication of metal nanoparticles with high stability and controllable size 
distribution because of their potential applications in many fields including catalysis[1,2]. It is well-known that, the 
agglomeration of nanoparticles into the bulk metal despite using the best stabilizing agents in their fabrication [3], is still 
the most important problem that should be solved in their catalytic applications as their aggregation into bulk form leads to 
a significant decrease in their catalytic reactivity. At this concern, the synthesis of metal nanoparticles within the porous 
solid support materialsi seems to be one of the possible ways for preventing their agglomeration[4]. 
In this context, this study has been focused on the synthesis, characterization and the catalytic use of palladium 
nanoparticles stabilized by Cu3(btc)2 (general formula: Cu3(btc)2(H2O)3 btc = benzene-1,3,5-tricarboxylate and also known as 
HKUST-1 and MOF-199) framework. Cu3(btc)2 has been selected as one of representative microporous metal-organic 
framework (MMOFs) support material, because of its’ high thermal stability and chemical resistance. 

Scheme 1. The catalytic dehydrogenation/dehydrocoupling of 
DMAB. 
Fig. 2 (black spheres) shows mol H2/mol DMAB versus time graph 
for the catalytic dehydrogenation of DMAB starting with 
Pd(acac)2@Cu3(btc)2 precatalyst at room temperature in toluene. 
It shows a sigmoidal-shaped kinetic profile characteristic of a 
heterogeneous process with an induction period prior to Pd(0) 
nanoparticles generation within the framework of Cu3(btc)2. After 
an induction time period (~45 min.) the hydrogen evolution starts 
immediately with an initial turnover frequency of 75 h-1 and 
continues until 1 equivalent of H2 per mol DMAB is liberated. 11B 
NMR spectra also show complete conversion of (CH3)2NHBH3 (δ = 
-12.8 ppm) to [(CH3)2NBH2]2 (δ = 5 ppm) even at low Pd 
concentration ([Pd] = 0.81 mM, 0.81 % mol catalyst) and room 
temperature. 
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Fig. 2 Plots of mol H2/mol NH3BH3 versus time graph for 
the catalytic dehydrogenation of DMAB in toluene at 
room temperature starting with Pd(acac)2@Cu3(btc)2 
(sphere), PdNPs@Cu3(btc)2 at the 5th catalytic run 
(sphere) and PdNPs@Cu3(btc)2 at the 2nd catalytic run in 
the presence of 300 equiv. Hg(0). 
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In recent times, there has been a great deal of interest in increasing the hydrophobicity of surfaces since hydrophobic 
surfaces have a wide range of applications in many areas such as textiles, construction chemicals and self-cleaning 
materials. In addition, polytetrafluoroethylene (PTFE) is a widely used polymer as coating material with significant 
hydrophobic and oleophobic characteristics. Thus this work focuses on the investigation of the tribochemical interaction 
between thermally-oxidized and variously treated (with deionized water/0,1M HCl/0,1M NaOH) silicon surfaces and 
polytetrafluoroethylene, and the potential effects of this interaction on the wettability of SiO2 surfaces. A simple rig was 
designed to generate a rubbing motion between the surfaces and PTFE tip with an approximate angle of 45° employing also 
an inclination along the motion in order to bring about a gradual tribochemical interaction. After some patterns were 
sketched on the SiO2 surface using the PTFE, the nature of the interaction was characterized by X-Ray Photoelectron 
Spectroscopy (XPS) and Scanning Electron Microscopy (SEM). Moreover, in order to characterize and monitor the changes 
in wettability of surfaces, contact angle measurements were also carried out. XPS measurements were performed for the 
associated elements (C, F, O, and Si) and the relative binding energy peak intensities/areas of these elements were 
evaluated in a detailed manner. In addition to XPS and SEM results illustrated that PTFE could indeed be transferred onto 
SiO2 surfaces even in the case of the application of the friction at relatively small forces, contact angle measurement results 
showed that the hydrophobicity of the SiO2 surfaces could be significantly increased depending this PTFE transfer, which 
might also depend on the kind of treatments on the SiO2 surfaces and the density of PTFE transferred onto the surface. A 
contact angle value as high as 101±5° was obtained. 
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Molecular Dynamics (DM) analysis was performed qualitatively and quantitatively to the human blood coagulation factor IX 
(1RFN), their structural information was obtained from Protein Data Bank, and their mutations A68T and G136V; 
contemplating: RMSD, Maxwell-Boltzman Energy Distribution, temperature distribution, specific heat, heat diffusion, 
temperature echoes, temperature quench echo, velocity replacement echo and finally force analysis for constant velocity 
pulling, using specialized software like VMD and NAMD [1-4]. The total energy of the system was obtained as a direct result 
of the analysis to the interaction energy of stretching, bending and torsion of the protein [5]. 
Calculations was performed in DM through timestep where each atom was computed according to different field forces 
that are included within the package NAMD (CHARMM) [6-7] (Figure 1). It has interaction among 2, 3 and 4 atoms, 
electrostatics interactions and Van der Walls interactions. When the calculations was completed for each one of the atoms, 
it integrates all the data and updating the positions of atoms, as well as their speeds [8] 

Based on research carried out previously, it was expected that the 
structural change of the mutated protein was only in places where 
amino acids are involved in these mutations, varying significantly 
RMSD. Similarly, it was expected that the kinetic energy of the protein 
decreased but the total energy of the system increase (as potential 
energy) according to the stereochemistry of the protein. 
Figure 1. Energy and TS of Dihedral angle. We found a significant 
decrease in the total energy of the system, which confirms a 
satisfactory minimization and equilibration of the target protein and 
the two mutations worked. Furthermore the temperature of 
minimization and equilibration was calculated obtaining an 
approximately value of 310K 
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DFT methods may be used not only to calculate the molecular properties but also are very useful tools for obtaining 
conceptual information about chemical reactivity. The reactivity of a molecule depends upon its response to the 
perturbations caused by the attacking chemical species, in photocatalysis OH radicals. The Conceptual DFT provides a 
framework to discuss reactions in terms of these perturbations. This approach leads to a series of reactivity descriptors, 
which then may be connected to the different reactivity principals to be used in the determination of the regioselectivity 
and the reactivity of the compound under investigation.  

 
 
This study deals with the photocatalytic degradation of Reactive Red-195, a reactive synthetic dye chosen as the 
representative member of the azo dyes. Azo dyes constitute an important class of pollutants in wastewater released from 
textile industries. Due to their ability to bind to fibers through formation of covalent bonds, they are the most widely used 
group of reactive dyes. Conventional treatment methods are either ineffective to remove them from wastewater or they 
only transfer them to another phase causing a secondary pollution. TiO2 photocatalysis seems to be a promising method to 
remove such hazardous dyes from water, converting them to harmless compounds. 
 
The reactions were carried out in a constant temperature batch-type photoreactor using commercial TiO2 Degussa P-25 as 
the photocatalyst under UV-A light irradiation. Samples from the reaction mixture were analyzed by UV-vis spectroscopy, 
FT-IR and GC-MS.  Conceptual Density Functional Theory was applied to the degradation reaction of the target molecule 
and reactivity descriptors were calculated by means of DFT/B3LYP/6-31G* level of theory. Eventually, the reactive sites of 
the molecule for OH radical attack were determined and the reaction mechanism was predicted by combining the results of 
the DFT calculations with the experimental FT-IR and GC-MS analyses.  
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The presence of pesticides in soil and water systems can cause serious problems in both the environment and human being. 
Removal of pesticides from water and soil systems is very important due to several environmental problems. However the 
application of pesticides has become inevitable to protect crop plants from pests and diseases. The major obstacle of some 
organic pesticides is usually their low water solubility and difficulties of their removal from soil or water. Agents such as 
surfactants or modified cyclodextrins have been considered for improving solubility of organic pesticides, recently. Micellar 
solubilization is a powerful alternative for dissolving hydrophobic molecules in aqueous environments due to their 
aggregation behaviour[1] . From this point of view, poorly water-soluble pesticide thiram (tetramethylthiuram disulfide) was 
chosen as a model to study its solubilization characteristics in the presence of anionic sodiumdodecyl sulfate (SDS) and 
cationic dodecyltrimethylammonium bromide (DTAB) micelles in aqueous media at 298 K. Hence, the objective of this work 
was the evaluation of the effectiveness of selected ionic surfactants to solubilize a typical pesticide. Phase-solubility studies 
of thiram in aqueous solutions of surfactants were carried out according to the Higuchi-Connors procedure[2]. The phase 
solubility diagrams drawn from UV spectral measurements are of the AL-type and indicate an enhancement of thiram 
solubility in the presence of micelles. Solubilizing capacities of micelles (KM) were determined from the slope of the 
solubilization curves and followed the order as: SDS>DTAB. The results are also confirmed by the estimated surface 
properties of surfactants employing the surface tension measurements.  
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Over the past decades environmental protection has become a very important issue as advances in technology and 
modernization caused a series of toxic substances and pollutants to be released in air and water. In the water scarcity of 
our time, wastewater treatment methods and systems have become a major point of attraction for researchers worldwide. 
From a wide range of water treatment technologies, adsorption has recieved the biggest attention. Adsorption of organic 
pollutants from aqueous solutions by polimeric adsorbents has shown to be an economical and effective approach due to 
their large adsorption capacity, relatively high selectivity, structural diversity and easy regenaration capability for repeated 
use [1]. Amberlite XAD-7 is considered to be an efficient polymeric adsorbent for adsorption of peptides and proteins 
because of its acrylic ester structure. Moreover, the relatively large pores of XAD-7 make it an ideal candidate for 
adsorption of polar molecules such as dyes like Congo Red. 

 
Figure 1: Congo Red Molecule 
The present study is aimed at studying the adsorption capacity of acrylic ester resin, XAD-7, for adsorption of Congo Red. 
The kinetic models, the pseudo- and second- order equations and interparticle diffusion equation, were selected to follow 
the adsorption process. The experiments were carried out in different operational conditions of temperature, pH, initial 
pollutant concentration and initial resin concentration. Adsorption isotherm experimental results indicated that isotherms 
of Congo Red adsorption onto XAD-7 adsorbent could be represented by different isotherm models. The adsorption 
capacities increased with increasing temperature. Kinetic studies were conducted for the Congo Red uptake onto XAD-7. 
Thermodynamic parameters such as changes in the entalpy (H), entropy (S) and free energy (G) indicate that Congo 
Red adsorption onto XAD-7 is an exothermic and spontaneous process in nature. The exhausted  adsorbent was 
regenarated by using ethanol and acetone as the regenarating agents. 
References 
J. Fan, A. Li, W. Yang, L. Yang, Q. Zhang, Separation and Purification Technology 51: 338–344, (2006) 
 
Keywords: Adsorption, XAD-7, Congo Red 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Physical Chemistry / PC-P-01

856

Vibrational Frequencies And Normal Modes Analysıs Of Glycylglycylleucine As 
A Part Of Spider Silk Protein 

Hatice Arı1, Talat Özpozan2 
1Bozok University, Faculty Of Arts And Sciences, Department Of Chemistry, 66200, Yozgat, 

Turkey 
2Erciyes University, Faculty Of Sciences, Department Of Chemistry, 38039, Kayseri, Turkey 

Presenting Author: Hatice.Ari@Bozok.Edu.Tr 
 
Spider silks are characterized by remarkable diversity in their chemistry, structure and functions, ranging from orb web 
construction to adhesives and cocoons [1]. The molecular structure of silk consists of regions of protein crystals separated 
by less organized protein chains. The non-crystalline regions of silk are commonly made up of GPGXX repeats and GGX (X: 
alanine, tyrosine, leucine and glutamine) motifs [2]. GGX motifs have 310-helix structure. These semi-amorphous regions 
provide silk with elasticity [1].  

          
Figure 1: The most stable conformer of GGL and calculated IR&Raman Spectra 
Vibrational-theoretical investigation of the GGL part of the spider silk chain was performed. All the calculations including 
conformer analysis, geometry optimization, vibrational analysis, NBO analysis and HOMO-LUMO analysis of 
glycylglycylleucine (GGL) have been calculated in the ground state by using the HF and B3LYP with 6-31G(d) basis set. 
Potential Energy Distribution (PED) of normal frequencies was calculated using the VEDA4 program [3]. Natural bond orbital 
analysis has been carried out to explain the intra-molecular interactions. Energy of the highest occupied molecular (HOMO) 
orbital and lowest unoccupied (LUMO) molecular orbital have been predicted. These calculations were carried out using 
Gaussian 09 program package [4]. The eight conformational minima were observed for GGL. The most stable conformer 
GGL(1) form was used in the vibrational analysis. 
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Spider silks are characterized by remarkable diversity in their chemistry, structure and functions, ranging from orb web 
construction to adhesives and cocoons [1]. The molecular structure of silk consists of regions of protein crystals separated 
by less organized protein chains. The non-crystalline regions of silk are commonly made up of GPGXX repeats and GGX (X: 
alanine, tyrosine, leucine and glutamine) motifs [2]. GGX motifs have 310-helix structure. These semi-amorphous regions 
provide silk with elasticity [1].  

          
Figure 1: The most stable conformer of GGL and calculated IR&Raman Spectra 
Vibrational-theoretical investigation of the GGL part of the spider silk chain was performed. All the calculations including 
conformer analysis, geometry optimization, vibrational analysis, NBO analysis and HOMO-LUMO analysis of 
glycylglycylleucine (GGL) have been calculated in the ground state by using the HF and B3LYP with 6-31G(d) basis set. 
Potential Energy Distribution (PED) of normal frequencies was calculated using the VEDA4 program [3]. Natural bond orbital 
analysis has been carried out to explain the intra-molecular interactions. Energy of the highest occupied molecular (HOMO) 
orbital and lowest unoccupied (LUMO) molecular orbital have been predicted. These calculations were carried out using 
Gaussian 09 program package [4]. The eight conformational minima were observed for GGL. The most stable conformer 
GGL(1) form was used in the vibrational analysis. 
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Spider silks have been employed by man for several thousands of years. Spider silks possess extraordinary mechanical 
properties due to a combination of strength and extensibility that are superior to most man-made fibers [1]. All types of silk 
share four types of amino acid motifs comprising of GPGXX, GGX, polyalanine and poly(glycyl-alanine) [2]. The subset, the 
sequential order and the number of these motifs are important for the mechanical properties of the silk [1]. 
 

H2N CH2 C

O

N CH2 C

O

N CH C

CH2

OH

O

OH

H H

 
Figure 1: The glycylglycyltyrosine (GGY) segment 
Vibrational (IR and Raman) analysis of GGY part of the spider silk chain was performed to assign all vibrational bands. 
Wilson’s GF matrix method was eployed using SPSIM program package [3] for the calculations. New Valence Force Fields 
(VFF) were developed for the compound. The potential energy distribution (PED) was also calculated to help the vibrational 
band assignments. 108 vibrational modes were defined with a total of 131 internal coordinates (38 streching, 63 in plane 
bending, 12 out of plane bending and 18 torsional). 114 force constants (86 diagonal + 28 off diagonal terms) were 
employed. Some force constants were refined for better fit of the calculated values to the observed frequencies. The 
calculated results were compared with the experimental analogues for their assignment. 
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The theoretical calculation and prediction of the bond-dissociation energy (BDE) of substituted phenols has been a subject of 
permanent interest, because of the role played by many of these compounds as antioxidants. [1,2,3] 
Multiparametric regressions in quantitative-structure-relationship (QSR) studies of the BDE’s of substituted phenols have been 
derived by two different groups. In one case [2], 7 different descriptors were employed, whereas this number was reduced to 6 
in another publication [3]. Besides employing obscure descriptors, with little if any relationship with the actual chemical process 
involved,  this approach may be criticised by their large number. 
In the present communication we show that a single descriptor, the charge on the oxygen atom of the substituted phenoxyl 
radical formed after a homolytic dissociation of the OH bond, adequately describes the corresponding BDE’s of 24 of these 
compounds, by means of  linear equation 1, with a correlation comparable with that obtained by the previous multiparametric 
regression lines. 
 BDE  =  506.9  +  1063.6  QO   (1) (N = 24, r2 = 0.921) 
The corresponding plot is shown in Figure 1.  
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Fig. 1 – Plot of BDE vs.the calculated phenoxyl radical. N = 
24, r2 = 0.921. Calculations were performed with the 
B3LYP/6-31g(d) level of theory. 
 
 
Figure 1 shows that BDE of phenols increase with the 
electrophilic nature of the oxygen atom in the phenoxyl 
radical, expressed by its charge
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Electropolymerization of textile dyes Lanaset Red 2B (LR-2B), Acid Blue 113 (AB-113) and Acid Yellow 17 (AY-17) was 
studied using Cyclic Voltammetry (CV) tehchnique on a carbon paste electrode modified with bentonite. A quasi – 
reversible redox couple was observed corresponding to one electron one proton oxido-reduction at pH 5.5 in acetate 
medium. The peak heights increased following repetitive cycles indicating electro-polymerization of the azodyes. A shoulder 
appeared with increasing cycle number in single, binary and ternary solutions converted into a well defined oxidation peak.   
Two different oxidation pathways were proposed ascribed to azo-hydrazone tautomerization of the dye molecules at the 
electrode surface.  
 

a)                                                       b) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                 c) 
 

 

 

 

Figure 1: Some representative successive CVs for a) LR-2B, b) LR-2B and AB-113, c) LR-2B, AB-113 and AY-17 
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In this work, the adsorption efficiency of a local bentonite is tested for the removal of a number of azo dyes from their 
aqueous solutions. The dyes were synthesized from the reaction of para substituted anilines with β-naphthol via diazonium 
salts and used as adsorbate for achieving this study.  

The factors affecting adsorption efficiency such as adsorbent dose, contact time, initial concentration of dye, pH of the 
adsorption medium and temperature were investigated. 

The amount of adsorbed dye is estimated spectrophotometrically by constructing a calibration curve for each dye at its 
maximum wave length (λmax). The adsorption processes are carried out as batch methods and by employing single 
component systems.  

Three models of adsorption isotherms namely; Freundlich, Langmuir, and Tempkin are applied to fit the experimental data 
of adsorption at equilibrium at certain range of concentrations (1*10-4 – 9*10-4M) and at various temperatures. The 
results were employed for the derivation of four sets of thermodynamic functions of adsorption (ΔH, ΔGo, and ΔSo) 
depending on the values of the equilibrium constants of adsorption which are represented by four different ways; First, the 
distribution coefficient calculated from the ratio between the concentrations of the adsorbed and free dye in solution at 
equilibrium. Its then represented by Freundlich constant (KF), Langmuir constant (KL), and finally is described by Tempkin 
constant (TK). The results obtained showed good consistency among the four set of functions in terms of their values and 
physical meaning.    
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The densities  and viscosities  of 1,2-ethanediol with 1,2-propanediol or 1,3-propanediol, and 1,2-propanediol with 1,3-
propanediol binary liquid mixtures over the entire concentration range at temperatures (298.15 to 308.15) K with 5 K 
interval were measured. The experimental data were used to calculate the excess molar volume , partial molar volume

, partial molar volume at infinite dilution , apparent molar volume , coefficient of thermal expansion , 

excess coefficient of thermal expansion , excess viscosity , excess Gibbs energy of activation ∆ , and other 

thermodynamic parameters. A Redlich–Kister equation and Prigogine-Flory-Patterson (PFP) model was applied to correlate 
the excess molar volume results. Moreover, the viscosity data were correlated with the Grunberg-Nissan, Tamura-Kurata, 
Hind-Ubbelohde and Katti-Chaudhary equations. Good agreement was found between experimental data and modeling 
results.  
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For several years in MITHT investigations of oscillating modes of the oxidative carbonylation reactions in homogeneous 
catalysis by metal complex in alcohol solutions of palladium salts with various organic substrates were conducted. The 
modes of developed oscillations in reactions involving phenyl- and methyl acetylene, 2-methyl-3-butin-2-ol, 2-propin-1-ol in 
the systems PdI

2
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-CH
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OH; PdBr

2
-LiBr-CO-O
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O have been found [1-4]. 

Recently interesting modes of oscillations in carbonylation reactions of 1-nonin, 1-decin and 1-dodecin in the system PdI
2
-

KI-CO-O
2
-CH

3
OH were found with a number of features depending on the nature of the substrate. 

 

Fig.1 Oscillating mode of 1-nonyne oxidative carbonylation reaction 
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Semi-crystalline polymers in one-dimensional (1D) nanostructures (nanofiber), such as nanorods and nanotubes showing 
non-classical properties can be promising candidates for advanced photonics, electronics, mechanical and biomedical 
devices. The 1D nanostructures of ferroelectric polymers, such as poly(vinylidene fluoride) (PVDF) and its copolymer with 
trifluoroethylene (P(VDF-TrFE)), have attracted considerable attention for applications in sensors, energy storage, 
nanogenerators and nonvolatile memory devices.[1-4]  
 
In this study, the nanorod-to-nanotube transition of a piezoelectric poly (vinylidenefluoride -co-trifluoroethylene) 
(P(VDF-TrFE)) nanofiber inside cylindrical nanopores (CNP) of anodized aluminum oxide (AAO) with various pore diameters 
was precisely determined. After infiltrating the polymer into the CNP, a solid nanorod or hollow nanotube was obtained 
depending on the relative magnitude of the CNP diameter used compared to the critical pore diameter. The thickness of 
the lamellae formed inside the solid nanorod was found to be linearly dependent on the diameter of the nanocylinder. In 
addition, the wall thickness of the polymer nanotube increased with increasing nanocylinder diameter. The dependence of 
ferroelectric properties of the P(VDF-TrFE) nanofiber on the morphological transition were evaluated by measuring the 
piezoelectric polarization hysteresis loops. Compared to the hollow nanotube, the solid P(VDF-TrFE) nanorod showed 
significantly enhanced maximum polarization behavior, which is desirable for ferroelectric applications. These results show 
that the morphological transition from solid nanorod to hollow nanotube can play an important key role in the ferroelectric 
device fabrication of P(VDF-TrFE). 

 
 
Figure 1: Melting temperature depression and heat of fusion as a 
function of inverse pore diameter 
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Acid functionalized multiwall carbon nanotube, (MWCNT)-COOH/nickel ferrite (NiFe2O4) , magnetic hybrids were 
synthesized by a co-precipitation method. X-ray diffraction, Fourier transform infrared spectrometry, thermal gravimetry, 
transmission electron microscopy, vibrating sample magnetometry and Impedance Spectroscopy were used to characterize 
the physical and electrical properties of the MWCNT-COOH/NiFe2O4 hybrid. NiFe2O4 NPs are stably attached to the surface 
of via carboxyl groups (COOH). The magnetic saturation value of the product was found as 8 emu/g. A tunneling conduction 

mechanism was believed to occur in the hybrid.  The real modules ( ) of the product illustrate power law variation with a 
power exponent of approximately unity. These magnetic MWCNT-COOH/NiFe2O4 hybrids exhibit a promising prospective in 
the application of  bio-nanoscience and technology. 

 

 

a) b) c) 

  

 

Figure 1: a) Simplified representation of the preparation, b) The room temperature hysteresis loop, and c) TEM micrograph 
of MWCNT-COOH/NiFe2O4 hybrid. 
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mechanism was believed to occur in the hybrid.  The real modules ( ) of the product illustrate power law variation with a 
power exponent of approximately unity. These magnetic MWCNT-COOH/NiFe2O4 hybrids exhibit a promising prospective in 
the application of  bio-nanoscience and technology. 

 

 

a) b) c) 

  

 

Figure 1: a) Simplified representation of the preparation, b) The room temperature hysteresis loop, and c) TEM micrograph 
of MWCNT-COOH/NiFe2O4 hybrid. 
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Polyaniline (PANI)/Cobalt-manganese ferrite, (PANI)/Co0.5Mn0.5Fe2O4, nanocomposite was synthesized by oxidative 
chemical polymerization of aniline in the presence of ammonium peroxydisulfate (APS). Microwave assisted synthesis 
method was used for the fabrication of core CoFe2O4 nanoparticles. The structural, morphological, thermal and magnetic 
properties of the nanocomposite were investigated in detail by X-ray diffraction (XRD), fourier-transform infrared 
spectroscopy (FT-IR), thermogravimetric analysis (TGA), scanning electron microscopy (SEM) and vibrating sample 
magnetometer (VSM). The average crystallite size of (PANI)/Co0.5Mn0.5Fe2O4 nanocomposite by the line profile method was 
20±9 nm. The magnetization measurements revealed that (PANI)/Co0.5Mn0.5Fe2O4 nanocomposite has superparamagnetic 
behavior with blocking temperature higher than 300 K. The saturation magnetization of the composite is considerably low 
compared to that of CoFe2O4 nanoparticles due to the partial replacement of Co2+ ions and surface spin disorder. As 
temperature decreases, both coercivity and strength of antiferromagnetic interactions increase which results in 
unsaturated magnetization of the nanocomposite. 

 

 
Figure 1: Synthesis of PANI/Co0.5Mn0.5Fe2O4 nanocomposite. 
 
Keywords: Nanocomposites,Magnetic Materials,Conductivity,Magnetism 
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The synthesis of supramolecular arrangements from complementary building blockshas developed a wide variety of 
architectures with predefined geometric shapes. These supramolecular architectures have various applications in fields 
such as science and nanotechnology.1 This paper presents the synthesis of  the compounds [3]2 and [5]3 from [1],[2] and 
[4]. In this way, using the directional-bonding approach, pre-organization and self-assembly between the complex [5] 
(purified by soxhlet extraction equipment) and the organic ligand [6].It has been achieved the synthesis of a novel 
supramolecular square [7], it was obtained by first time using a tertiary phosphine ligand (dppe) [2] as protecting group. 
The figure 1 shows the general synthesis for the self-assembly between the units [5] and [6], which act as edges and sides 
respectively of the square structure [7]. 

All structures were characterized by spectroscopic techniques: UV-Vis, IR, 1H- NMR, 13C- NMR and31P- NMR. 

 

 

 

 

 

 

 

 

 

Figure 1. General synthesis of nickel supramolecular square [7]. 

References:    1.  Stang, P. J., et al. Chem. Rev.2011, 111, 6810–6918. 
Bomfim, J. A. S., et al. Polyhedron, 2003, 22, 1567-1573. 
Fochi, F., et al. J. Am. Chem. Soc. 2001, 123, 7539-7552. 
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Figure 1. General synthesis of nickel supramolecular square [7]. 
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LYOTROPIC LIQUID CRYSTALLINE ACIDS: H3PO4-C12EO10 MESOPHASES 
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Non-ionic surfactants such as oligo(ethylene oxide) (CnEOm)[1,2] and pluronics[3] and deliquescent compounds[4] form 
lyotropic liquid crystalline (LLC) mesophases. Phosphoric acid is a good example for a deliquescent compound and it also 
from LLC mesophases with CnEOm type surfactants.  The LLC mesophase of H3PO4 and C12EO10 is stable between 1 and 10 
acid/surfactant mole ratio and the mesostructure varies with the amount of acid.   As deliquescent salts, the phosphoric 
acid also forms a normal 2D hexagonal phase in a broad range of acid concentration. The H3PO4: CnEOm LLC phases have 
been characterized using POM, XRD, FT-IR and Raman techniques. Figure 1 shows an example of a POM image and XRD 
pattern of two samples with different salt/surfactant mole ratios. The observed fan texture in the POM image and the small 
angle diffraction line(s) are strong evidences for the existence of the 2D hexagonal mesophase. The acidic LLC phases can be 
beneficial for the synthesis of mesoporous materials that requires acid and phosphates.  

  a)                                                                                                    b) 

 

 

 

 

 

 

 

Figure 1.  a) POM image of 3 mole ratio of acid/surfactant and b) XRD pattern of 4 mole ratio of acid/surfactant 
concentration. 
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The photocatalytic activity of TiO2 in visible light is very low due to its wide band gap, which prevents the efficient 
absorption of sunlight. Recently, the development of visible light sensitive photocatalysts has received considerable 
attentions as an alternative for the treatment of wastewater. Bismuth oxyhalides, a group of V-VI-VII semiconductors are of 
great importance due to their superior optical properties and promising industrial applications, which have been used as 
catalysts, ferroelectric materials, pigments etc. [1]. Bismuth oxyhalides belong to a new family of visible light driven 
photocatalysts and attract more and more attention because of their interesting structure dependent photocatalytic 
performance arisen from their layered structure interleaved with [Bi2O2] slabs and double halogen atoms slabs [2-3]. An 
effective and simple strategy to improve the photocatalytic activity of a photocatalyst is by construction of a 
heterostructure. This is because the heterojunction has great potential in tuning the desired electronic properties of the 
composite photocatalysts and efficiently separate the photogenerated electron-hole pairs [4-6]. In this study, a series of 
BiOxBry/BiOmIn nanocomposites were prepared using autoclave hydrothermal methods. In the preparation procedure, 
Bi(NO3)3‧ 5H2O is dissolved in HNO3, NaOH aqueous solution is added to adjust the pH value and then KBr and/or KI 
aqueous solution is added to the suspension. The composition and morphologies of the BiOxBry/BiOmIn could be controlled 
by adjusting some growth parameters, including reaction pH, time, and temperature. The products are characterized by 
X-ray diffractrommeter (XRD), the field emission scanning electron microscopy with energy dispersive X-ray spectrometer 
(FE-SEM-EDS), high resolution X-ray photoelectron spectroscopy (HR-XPS), and UV–vis diffusion reflectance spectrum (DRS). 
Crystal violet (CV) and phenol have been reported to endanger human health. Therefore, treating wastewater is necessary. 
Photocatalytic efficiencies of powder suspensions were evaluated by measuring the CV or phenol concentration. Finally, the 
intermediates of the process are separated, identified, and characterized by HPLC-PDA-ESI-MS. 
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Crosslinked polymers of spherical form have been used as heavy metal ion exchangers for many years [1]. The polymer 
which contains an electronegative group and is capable of binding cations from the solution is a cation exchanger. In the 
case of an anion exchanger electropositive groups must be present in its structure. The most popular cation exchangers 
include among others the functional groups –SO3H, –PO(OH)2, –COOH and –SH, whereas anion exchangers include such 
groups as: –NH2 (aromatic and aliphatic), =NH, –NR2 or –+N(R)3.  Heavy metals are used in many fields of industry, energy or 
transport. They are dispersed in the environment and pollute the soil, water, air, or directly through plants get into human 
and animal organisms. For this reason, purification of the environment from toxic metals is very important.  

The new styrene microspheres with pendant methylenethiol groups are presented. The copolymers were obtained by the 
emulsion-suspension polymerisation of aromatic tetrafunctional monomers (NAF.DM, BES.DM and DVB) with styrene (Fig. 
1A) [2]. Reaction were performed at constant mole ratio of tetrafunctional monomers : styrene and constant volume ratio 
of pore-forming diluents (toluene:dekan-1-ol). In order to introduce methylenethiol groups on the surface of the 
microspheres, the multistage modification was carried out (Fig 1B). The -SH group concentration (elemental analysis), 
thermal properties (thermogravimetric analysis), FTIR as well as the swelling characteristics of the functional microspheres 
were examined. The surface texture was also visualised by the AFM method. The obtained polymers were screened 
towards sorption of Cu(II) ions from water.  

                                                                                                  

 

 

 

 

 

 

 

 

 

Figure 1: Synthesis scheme (A) and modifications (B) of the studied copolymers 
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Luminescent materials exhibit a low level of transient luminescence that may persist for some time after a temporally 
limited excitation process has been terminated. They have found a wide variety of potential applications, including 
information displays, materials for electrophotography, lighting, X-ray intensification and scintillation, materials for solar 
energy conversion. During the last decades, there has been a significant amount of work for the elaboration of efficient 
luminescent materials [1]. In this work, synthesis of the new photoluminescent copolymers: 2,7-(2-hydroxy-3-
methacryloyloxypropoxy)naphthalene (2,7-NAF.DM) with N-vinyl-2-pyrrolidone (NVP) is presented. These materials may 
have potential use as luminophores and coatings filtering harmful UV radiation. Additinally, their characteristic feature as 
aromatic polyesters is that they possess high thermal and mechanical properties with high visible-light transparency. As 2,7-
NAF.DM is solid at room temperature, in its polymerization the reactive diluent has been applied. For this purpose, NVP 
was used because is non-toxic and also has exceptionally good solvent properties [2]. In their polymerization α,α’-azoiso-
bis-butyronitrile as initiator was used. Properties of the compositions before curing, such as: viscosity, refraction index and 
density were examined. Thermal, dynamo-mechanical and photoluminescent properties of the obtained copolymers were 
investigated.   

 

Figure 1: Scheme of synthesis and chemical structure of the compound used for copolymerization. 
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To overcome the color problem in the obtained product of atom transfer radical polymerization (ATRP), soluble or non-
soluble catalyst complexes have been used to reduce/remove catalyst residue [1-4]. Here, we report non-soluble and 
recoverable ligand-catalyst complex for ATRP using ligand functionalized cross-linked polymeric beads. Polymeric beads (X-
PGMA) were obtained by suspension polymerization of glycidyl methacrylate and divinylbenzene [5]. After the reaction of 
tetraethyldiethylenetriamine (TEDETA) with epoxy group of X-PGMA, solid-supported ligand (X-PGMA-TEDETA) was 
obtained and used in ATRP of styrene as it neat and followed 3 times as recovered. The similar conversion and molecular 
weights of polystyrenes were obtained in all 3 recoverable processes. Polydispersity ranges of the polymers (1.5-2.0) were 
quite similar or lower than literature values. 
 

 
 
Figure 1: Synthesis of non-soluble ligand.                                         
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Biodegradable polymers have attracted much attention from an ecological viewpoint. Poly(lactic acid) (PLA) is a linear, 
semicrystalline, aliphatic, biodegradable polyester that can be obtained from renewable resources such as whey, corn and 
potato. However, PLA is a brittle and rigid polymer due to its relatively high glass transition temperature (Tg). An important 
requirement for packaging materials is high flexibility at room temperature [1]. Therefore, PLA needs to be plasticized for 
flexible packaging applications [2]. However, one of the most important drawbacks of the plasticization is the migration of 
the low molecular weight plasticizer to the surface of the polymer during service-life. Migration would cause the blended 
material to regain the brittleness [3]. In this work, PLA was plasticized with poly(ethylene glycol) (PEG) having MW of 400 g 
mol-1 (PEG-400) in various concentrations (0, 5, 10, 15 and 20 wt%). In addition, PEG functionalized polyhedral oligomeric 
silsesquioxane (POSS) (PEG-POSS) was used as a plasticizing agent for comparion with PEG-400. PEG-POSS, an 
organic/inorganic hybrid material, can be a potential candidate of non-migrating plasticizer. This situation plays an 
important role in the shelf life of the plasticized materials. PLA and plasticized PLA composites were prepared via melt 
blending in a laboratory twin-screw microcompounder (15 ml Microcompounder, DSM Xplore). Molten compound was 
subsequently injection molded using a DSM Xplore 10 mL injection molding machine. The thermal properties of the 
composites were examined by the differential scanning calorimeter (DSC) at 1st, 3rd, 5th hours, and 1st and 120th days after 
compounding. All the obtained blends were found to be miscible in entire composition range, since a single Tg was 
observed. DSC results showed that as expected increasing the plasticizer content resulted in decreasing Tg of the 
composites. It was obtained generally that the degree of crystallinity in the blends was higher in the more plasticized 
materials. In the case of PEG based plasticizers, physical aging was observed depending on the concentration of the POSS as 
revealed from the enthalpy relaxation behavior observed in DSC [1]. Strikingly, in the case of PEG-POSS, the physical aging 
was minimal. This can be attributed to the restriction in the migration of the PEG-POSS due to its dendrimer-like molecular 
structure. As a general conclusion,       PEG-POSS can be a better plasticizer for PLA in comparison to the PEG based 
plasticizers.  
 
References 
1. S. Gumus, G. Ozkoc, A. Aytac, J. App. Polym.Sci 123, 2837 (2012). 
2. D. Turan, H. Sirin, G. Ozkoc, J. App. Polym.Sci. 121, 1067 (2011). 
3. N. Ljungberg, W. Bengt, Polym. 44, 7679 (2003). 
 
Acknowledgement: This study is granted by the research foundation of Kocaeli University (Project No: 2011/83) and The 
Scientific and Technological Research Council of Turkey (Project No: 111M514). 
 
Keywords: Poly(lactic acid), plasticization, composite, thermal properties 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Macro and Nano Science and 
Technology / MNST-P-01

873

Short- And Long-Term Thermal Propertıes Of Plastıcızed Pla Composıtes 
 

M. Kodal1, H. Şirin1, G. Özkoç1. 
1Department of Chemical Engineering, Kocaeli University, 41380, Kocaeli, Turkey 

Presenting author: mehmet.kodal@kocaeli.edu.tr 
 
Biodegradable polymers have attracted much attention from an ecological viewpoint. Poly(lactic acid) (PLA) is a linear, 
semicrystalline, aliphatic, biodegradable polyester that can be obtained from renewable resources such as whey, corn and 
potato. However, PLA is a brittle and rigid polymer due to its relatively high glass transition temperature (Tg). An important 
requirement for packaging materials is high flexibility at room temperature [1]. Therefore, PLA needs to be plasticized for 
flexible packaging applications [2]. However, one of the most important drawbacks of the plasticization is the migration of 
the low molecular weight plasticizer to the surface of the polymer during service-life. Migration would cause the blended 
material to regain the brittleness [3]. In this work, PLA was plasticized with poly(ethylene glycol) (PEG) having MW of 400 g 
mol-1 (PEG-400) in various concentrations (0, 5, 10, 15 and 20 wt%). In addition, PEG functionalized polyhedral oligomeric 
silsesquioxane (POSS) (PEG-POSS) was used as a plasticizing agent for comparion with PEG-400. PEG-POSS, an 
organic/inorganic hybrid material, can be a potential candidate of non-migrating plasticizer. This situation plays an 
important role in the shelf life of the plasticized materials. PLA and plasticized PLA composites were prepared via melt 
blending in a laboratory twin-screw microcompounder (15 ml Microcompounder, DSM Xplore). Molten compound was 
subsequently injection molded using a DSM Xplore 10 mL injection molding machine. The thermal properties of the 
composites were examined by the differential scanning calorimeter (DSC) at 1st, 3rd, 5th hours, and 1st and 120th days after 
compounding. All the obtained blends were found to be miscible in entire composition range, since a single Tg was 
observed. DSC results showed that as expected increasing the plasticizer content resulted in decreasing Tg of the 
composites. It was obtained generally that the degree of crystallinity in the blends was higher in the more plasticized 
materials. In the case of PEG based plasticizers, physical aging was observed depending on the concentration of the POSS as 
revealed from the enthalpy relaxation behavior observed in DSC [1]. Strikingly, in the case of PEG-POSS, the physical aging 
was minimal. This can be attributed to the restriction in the migration of the PEG-POSS due to its dendrimer-like molecular 
structure. As a general conclusion,       PEG-POSS can be a better plasticizer for PLA in comparison to the PEG based 
plasticizers.  
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Graphene has great interests because of its incredible electronic properties for the potential future electronic devices. 
However, their intrinsical zero bandgap property is fairly hard to perform the high on-off current ratio of field effect 
transistor.1 For the overcoming this huddle, many researchers have studied opening bandgap of graphene with versatile 
methods. Among these attempts, graphene nano-ribbon with sub-10 nm structures for the quantum confinement was 
suggested and showed opening bandgap and high on-off ratio experimentally. However, to achieve a high driving current 
for the practical device application, densely aligned graphene nano ribbon array should be required.  
A block copolymer is well-known material for the straightforwardly developing nano-sized pattern from sub-10 nm to 100 
nm on large area through the self-assembly. Our group particularly has investigated highly aligned sub-10 nm pattern 
formation from polystyrene-block-polydimethylsiloxane (PS-b-PDMS) block copolymer, which is representative for the high 
block copolymers, and their complex patterns to the application to practical devices.  
In this presentation, we demonstrate sub-10-nm graphene nano-ribbon array field effect transistors which fabricated by 
cylindrical PS-b-PDMS block copolymer line patterns as a lithographical template on chemical vapor deposition (CVD) grown 
graphene monolayer sheets. 

 

Figure 1: Graphene nano-ribbon (GNR) arrays 
from PS-b-PDMS block copolymer self-assembly 
and the electrical properties GNR based field 
effect transistors (FETs). 

 
References 

1. F. Schwiez, Nat. Nanotech., 5, 487 
(2010). 

 
Keywords: Block Copolymer, Self-assembly, 
Graphene, Graphene Nanoribbon, Graphene 
Transistor 

PS-b-PDMS

Graphene 
Nanoribbons

500 nm

Removable Template

CF4/O2
RIE

-40 -20 0 20 4010-10

10-9

10-8

10-7

10-6

VG (V)

I D
S (A

)

VDS = 100 mV

 T = 100 K
 T = 200 K
 T = 250 K
 T = RT

 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Macro and Nano Science and 
Technology / MNST-P-01

874

Films Of Liquid Crystalline Phthalocyanines And Their Composites With 
Single-Walled Carbon Nanotubes: Properties And Alignment 

 
A. Hassan1, T. Basova2, H. Banimuslem1, A.A. Esenpınar3, S. Tuncel4, M. Durmuş4, 

A.G. Gürek4, V. Ahsen4,5 

 
1Materials and Engineering Research Institute, Sheffield Hallam University, Cantor Building, 

153 Arundel Street, Sheffield S1 2NU, United Kingdom 
2Nikolaev Institute of Inorganic Chemistry SB RAS, 3 Lavrentiev Ave., Novosibirsk, Russia 

3Kırklareli University, Department of Chemistry, 39100, Kırklareli, Turkey 
4Gebze Institute of Technology, Department of Chemistry, Gebze, Kocaeli, Turkey 
5TUBITAK-Marmara Research Center, Materials Institute, Gebze, Kocaeli, Turkey 

Presenting author: a.hassan@shu.ac.uk 
 
Driven by scientific interest as well as commercial demands, incorporating carbon nanotubes (CNT) into low molecular mass 
thermotropic liquid crystals (LC) has become an active research front in recent years [1,2]. There has been growing interest 
in the field of dispersion of CNT in both thermotropic and lyotropic liquid crystal phases to obtain ordered structures [3,4].  
In this study, liquid crystalline phthalocyanines (MPcR8, M=Zn, Cu; R=-S(CH2CH2O)3CH3) and single walled carbon nanotubes 
(SWCNT) were dispersed in solution to prepare novel composites. Thin films of these composites prepared by spin casting 
their solutions in dimethylformamide were studied by the methods of polarizing microscopy, scanning electron microscopy 
(SEM), polarized Raman and optical absorption spectroscopies. It was shown that pure MPcR8 forms films with a parallel 
arrangement of the columns of phthalocyanine molecules on the substrate surface. Inclusion of carbon nanotubes into the 
columnar matrix does not destroy the mesophase of the host compounds. SEM image of the edge of the CuPcR8 composite 
films containing 5 wt.% SWCNT is presented in Fig.1. Thin films of phthalocyanine containing SWCNT were found to possess 
higher conductivity than those made with pure MPcR8, and the lateral conductivity tends to increase with the increase of 
SWCNT concentration from 0.5 to 5 wt %. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: SEM image of the edge of the CuPcR8 composite films containing 5 wt.% SWCNT.  
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(SWCNT) were dispersed in solution to prepare novel composites. Thin films of these composites prepared by spin casting 
their solutions in dimethylformamide were studied by the methods of polarizing microscopy, scanning electron microscopy 
(SEM), polarized Raman and optical absorption spectroscopies. It was shown that pure MPcR8 forms films with a parallel 
arrangement of the columns of phthalocyanine molecules on the substrate surface. Inclusion of carbon nanotubes into the 
columnar matrix does not destroy the mesophase of the host compounds. SEM image of the edge of the CuPcR8 composite 
films containing 5 wt.% SWCNT is presented in Fig.1. Thin films of phthalocyanine containing SWCNT were found to possess 
higher conductivity than those made with pure MPcR8, and the lateral conductivity tends to increase with the increase of 
SWCNT concentration from 0.5 to 5 wt %. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: SEM image of the edge of the CuPcR8 composite films containing 5 wt.% SWCNT.  
References 
1. M. Rahman, W. Lee, J. Phys. D. Appl. Phys. 42, 063001 (2009). 
2. G. Scalia, ChemPhysChem 11, 333 (2010). 
3. H.K. Bisoyi, S. Kumar, J. Mater. Chem. 18, 3032 (2008). 
4. H.K. Bisoyi, S. Kumar, Chem. Soc. Rev. 40, 306 (2011). 
Keywords: Liquid crystalline phthalocyanine; Single-walled carbon nanotubes; Composite films 

Template Synthesis, Characterization And Investigation Of Electrochromic 
Properties Of Poly(3,4- Ethylenedioxythiophene) (PEDOT) 

 
E. Eren1, E. Teke2, A.Uygun Oksuz3  

1 Suleyman Demirel University, Hydrogen Technologies  Research and Application Center, 
32260, Isparta, Turkey 

2 Suleyman Demirel University, Department of Physics, 32260, Isparta, Turkey 
3 Suleyman Demirel University, Department of Chemistry, 32260, Isparta, Turkey 

erenes82@gmail.com 
 
Due to high conductivity, flexible, inexpensive, conducting polymers have attracted much attention materials during the last 
decades. Among the numerous polymers, Poly(3,4-ethylenedioxythiophene) (PEDOT) is one of the most used materials. It is 
more useful material than other polymers owing to advantageous properties such as more high conductivity, solubility, 
stability, synthesis in aqueous solutions, stability in oxidized states, low oxidation potentials, highly transparent in thin, 
oxidized films. Thus, PEDOT found a lot of applications including hole transport layers for light-emitting diodes, photovoltaic 
devices, organic thin film transistors, sensors, electrochromic devices [1-5]. The ability to control the shape, size, and 
morphology of materials on the nanometer length scale is a significant agent for describing features such as the electronic 
band gap and conductivity. Different methods are applied for synthesizing of polymeric structure in this type of nanometer-
size. One of the method is hard template method which can be performed by using both electrochemical and chemical 
method using membrane [6, 7]. 
In this study, PEDOT was synthesized by electrochemical polymerization using polycarbonate membrane. Synthesized 
polymer was characterized by means of cyclic voltammetry, scanning electron microscopy (SEM) (Figure 1). Moreover, 
electrochromic properties of polymer were also investigated.   

 

Figure 1: Sem image of PEDOT after removing polycarbonate 
membrane. 
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Polyesters including poly(lactic acid) (PLA), poly(glycolic acid) (PGA) and poly(lactic-co-glycolic acid) (PLGA) have been in 

clinical use as FDA-approved materials for resorbable sutures, pins, screws, and staples. Polyether, poly(ethylene glycol) 

(PEG) also shows an outstanding physicochemical and biological properties including solubility in water and in organic 

solvents, non-toxicity and bioresorbability. In particular, PLA has been combined with a hydrophilic PEG to produce an 

amphiphilic copolymer structure. The biodegradable rate and hydrophilicity of this kind of biodegradable poly(ester-ether) 

copolymer may be controlled by adjusting the mole ratio of hydrophobic segments and sequence distribution of segments. 

PLA-PEG block copolymers self-assemble spontaneously in water into a spherical micelle which has a core of densely packed 

hydrophobic PLA block and a PEG brush shell which radiates from the core. They also show sol-gel transitions at various 

temperatures depending on the solution concentration and molar ratio between the two blocks as well as the block length. 

Although the sol-gel transitions and the micelle structures of these copolymers have been extensively studied, not much 

detail on the micro-structures and their transitions in association with the sol-gel transition has been reported. 

In our laboratory, PLA-PEG-PLA tri-block copolymers with various block lengths were synthesized. The sol-gel transitions and 

micro-structural transitions of aqueous solutions of the synthesized block copolymers were then examined by the small 

angle X-ray scattering. The results will be discussed in the presentation. 

 

Keywords: PLA-PEG-PLA tri-block copolymer, aqueous solution, sol-gel transition, structural change, small angle X-ray 

scattering 
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PLA-PEG block copolymers self-assemble spontaneously in water into a spherical micelle which has a core of densely packed 

hydrophobic PLA block and a PEG brush shell which radiates from the core. They also show sol-gel transitions at various 

temperatures depending on the solution concentration and molar ratio between the two blocks as well as the block length. 

Although the sol-gel transitions and the micelle structures of these copolymers have been extensively studied, not much 

detail on the micro-structures and their transitions in association with the sol-gel transition has been reported. 

In our laboratory, PLA-PEG-PLA tri-block copolymers with various block lengths were synthesized. The sol-gel transitions and 

micro-structural transitions of aqueous solutions of the synthesized block copolymers were then examined by the small 

angle X-ray scattering. The results will be discussed in the presentation. 
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Nanopores can be employed to detect and characterize the local structure and physicochemical properties of single 

unlabeled biopolymers by voltage-driven translocation through the nanopore. However, the two major challenges in such 

nanofluidic devices still remained to be resolved are: (i) to find an efficient way to raise the capture rate of a detected 

biopolymer prior to entering a nanopore, and (ii) to reduce its translocation velocity inside the nanopore so that the sensing 

resolution with high efficiency can be attained. To overcome these, a novel polyelectrolyte (PE) soft nanopore, composed of 

a solid-state nanopore functionalized by a non-regulated PE brush layer, is proposed to regulate the electrokinetic 

translocation of a soft nanoparticle, composed of a rigid core covered by a pH-regulated soft layer, through it. The type of 

nanoparticle considered mimics bionanoparticles such as proteins and biomolecules. The results shown that a significant 

enrichment of hydrogen ions occurs near the entrance of a charged solid-state nanopore, appreciably reducing the charge 

density of the nanoparticle as it approaches there, thereby lowering the nanoparticle translocation velocity and making it 

difficult to funnel the nanopore. This difficulty can be resolved by the proposed PE soft nanopore, which raises effectively 

both the capture rate and the capture velocity of the soft nanoparticle and simultaneously reduces its translocation velocity 

through the nanopore, so that both the sensing efficiency and resolution are enhanced. The results gathered provide 

necessary information for designing the devices used in single biomolecules sensing.  
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The carbonization of multi-walled carbon nanotubes (MWCNT) coated in situ with polyaniline (PANI) during the oxidation of 
aniline with ammonium peroxydisulfate under nitrogen atmosphere at 650 °C has recently been studied [1]. The influence 
of the addition of ethanol to the reaction mixture, which was used for better dispersion of the nanotubes in the reaction 
media, has been studied. Polyaniline prepared in water has granular morphology, and in water–ethanol (1:1) mixture 
nanotubes are observed (Figure 1). Both products were carbonized under nitrogen atmosphere at 650 oC to nitrogen-doped 
carbon analogues [2,3]. The morphology and ordering of PANI is affected by the addition of an organic solvent due to 
altering the solutions dielectric constant [4].  

        

Figure 1: Scanning electron microscopy images of polyaniline prepared (a) in water, and (b) in ethanol (50 vol.%)–water 
mixture. 

 
The molecular structure of both carbonized and non-carbonized samples was studied by infrared and Raman 
spectroscopies. Carbonized PANI salt prepared in presence of ethanol exhibits Raman spectrum which corresponds to a 
more ordered carbon-like material then polyaniline prepared in pure water or the deprotonated PANI. We conclude that 
PANI salt prepared in water-ethanol mixture is converted to a more ordered graphitic structure after carbonization than the 
PANI salt prepared in the standard way. 
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The oxidation of aniline may leads to various products depending on the acidity of the reaction medium. Under strongly 
acidic conditions, a conducting polymer, polyaniline, is the main product [1]. Aniline enters the reaction as anilinium cation. 
In mildly acidic media, the oxidation leads to aniline oligomers [2]. The phenazine-like structures are preferably produced. 
As the acidity is reduced and the oxidation takes place in alkaline reaction mixtures, aniline becomes oxidized to p-
quinoneimine and p-benzoquinone which subsequently co-oligomerize with aniline [3].  
 

The differences in the molecular structure of 
oxidation products are reflected in their 
supramolecular assemblies [4]. Polyaniline prepared 
under strongly acidic conditions has a distinct globular 
structure [1]. The reduction in acidity of the medium 
leads to polyaniline nanotubes. Oligomers, which are 
produced as reaction intermediates, organize into 
hierarchical microstructures [5,6] (Fig. 1). Under 
alkaline conditions, microspheres composed of aniline 
oligomers are obtained. The simple oxidation of 
aniline thus may produce a variety of conducting, 
redox active, and responsive materials. 

Figure 1: Aniline oligomers produced as microflowers 
[5]. 
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Magnetic hydrogels  (i.e., the combination of hydrogels with micro- and/or nanomagnetic particles) that can quickly 
respond to an external magnetic field (MF), combine the magnetic properties of magnetic fillers and the elastic properties 
of hydrogels.  
Nano-materials integrated with magnetic nanoparticles have been studied broadly for applications in biology and medicine, 
including magnetic bioseparation, drug delivery, magnetic- resonance-imaging contrast enhancement, and hyperthermia 
treatment of cancer due to their properties of superparamagnetism, high saturation magnetization, high magnetic 
susceptibility, and low toxicity[1].  
These hydrogels provides advantages over conventional therapeutic dosage forms by having higher delivery efficiency, site-
specific delivery, controlled dose, and elimination or reduction of harmful side effects to the patients[2]. 
In this study; allyl modified magnetic nanoparticles were synthesized and embedded covalently  into the biodegradable 
polymeric network that was prepared by using thiol-ene reactions. Morphological analysis was performed by SEM and 
STEM. The hydrolytic degradation of hydrogels was also investigated. Tamoxifen was used as the model drug for the 
controlled drug release studies. 
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Magnetic hydrogels  (i.e., the combination of hydrogels with micro- and/or nanomagnetic particles) that can quickly 
respond to an external magnetic field (MF), combine the magnetic properties of magnetic fillers and the elastic properties 
of hydrogels.  
Nano-materials integrated with magnetic nanoparticles have been studied broadly for applications in biology and medicine, 
including magnetic bioseparation, drug delivery, magnetic- resonance-imaging contrast enhancement, and hyperthermia 
treatment of cancer due to their properties of superparamagnetism, high saturation magnetization, high magnetic 
susceptibility, and low toxicity[1].  
These hydrogels provides advantages over conventional therapeutic dosage forms by having higher delivery efficiency, site-
specific delivery, controlled dose, and elimination or reduction of harmful side effects to the patients[2]. 
In this study; allyl modified magnetic nanoparticles were synthesized and embedded covalently  into the biodegradable 
polymeric network that was prepared by using thiol-ene reactions. Morphological analysis was performed by SEM and 
STEM. The hydrolytic degradation of hydrogels was also investigated. Tamoxifen was used as the model drug for the 
controlled drug release studies. 
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Great interest has been shown in the theory and practice of carbon nanotubes (CNTs) applications because of the high 
performance structural properties obtainable. Carbon nanotubes have the distinction of being the most solid and flexible 
materials. To date, two methodologies, non-covalent and covalent, have been developed to functionalize CNTs with a 
variety of organic, inorganic, biochemical, and polymeric structures [1]. 
Generally, the linkage of small or large molecules to CNTs by covalent bonding is found to be most stable and effective. 
Binding polymers to the CNTs is a very attractive possibility because the individual properties of the two materials can be 
combined as a hybrid [1].  
Hybrid materials are possible to cure thermal methods or under UV light at room temperature. UV curing technology has 
lots of advantages that rapid curing, low energy requirement, enable the study at room temperature, environmental and 
health hazard to have a formulation that does not contain volatile organic structure and low cost; than other conventional 
thermal techniques [2].  
In this study; we report on the chemical modification of multiwalled carbon nanotubes (MWNT) by means of acrylate-based 
functional groups. MWNT were first carboxylated along their walls. This was followed by further reactions to attach 
poly(ethylene glycol) methacrylate. Modified MWNT have been added to organic-inorganic hybrid formulations. Modified 
MWNT containing nanocomposite coatings were prepared by using the sol gel and UV curing techniques together. 
Nanocomposite coatings were characterized by Scanning Electron Microscope (SEM) and Atomic Force Microscope (AFM) 
and particle size analysis. According to mechanical and thermal studies, the nanocomposites exhibited superior 
performance. 
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A novel nano-adsorbent SiO2/(3-aminopropyl) triethoxysilane-coated magnetite nanoparticle was synthesized for the 
adsorption of lead ions from water samples. Its structure and magnetic characteristics were characterized, by FTIR, powder 
X-ray diffraction, scanning electron microscope (SEM), transmission electron microscope (TEM) and vibrating sample 
magnetometry (VSM). Amino-functionalized SiO2 coated Fe3O4 magnetite nano-adsorbent exhibited superparamagnetic 
behavior and strong magnetization at room temperature. The efficiency of the nano-adsorbent in separation of the metals 
was evaluated by adsorption technique. Kinetic data were analyzed using the pseudo-first-order and pseudo-second-order 
equations. The data fitted very well to the pseudo-second-order kinetic model.The linear Langmuir and Freundlich models 
were applied to describe equilibrium isotherms and Langmuir model fitted well. The monolayer adsorption capacity was 
found as 17.65 mg g-1 at pH 4.0. Thermodynamic parameters such as free energy change (ΔG°), enthalpy change (ΔH°) and 
entropy change (ΔS°) were also calculated. These parameters showed that the adsorption of Pb(II) onto nano-adsorbent 
was feasible, spontaneous and endothermic. The amino-functionalized SiO2 coated Fe3O4 magnetic nano-adsorbent shows 
high adsorption capability for metal ions from aqueous solutions via the chelation mechanisms. The Pb(II) loaded nano-
adsorbent can be easily recovered from aqueous solution with magnetic separation and regenerated readily by acid 
treatment. The product of this work can be used as an effective and recyclable nano-adsorbent for the removal of metal 
ions in wastewater treatment. 
 
 
Keywords: magnetic nano-adsorbent; Fe3O4/SiO2 composite nanoparticles; adsorption; amino-functionalization 
 
 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Macro and Nano Science and 
Technology / MNST-P-01

883

Fabrication And Characterization Of Sio2/(3-Aminopropyl) Triethoxysilane-
Coated Magnetite Nanoparticles For Lead (Ii) Removal From Aqueous 

Solution 
 

Mansor Bin Ahmad, Mahnaz Mahdavi and Kamyar Shameli 
Department of Chemistry, Faculty of Science, Universiti Putra Malaysia, 

43400 UPM Serdang, Selangor Malaysia 
Presenting author: mansorahmad@upm.edu.my 

 
A novel nano-adsorbent SiO2/(3-aminopropyl) triethoxysilane-coated magnetite nanoparticle was synthesized for the 
adsorption of lead ions from water samples. Its structure and magnetic characteristics were characterized, by FTIR, powder 
X-ray diffraction, scanning electron microscope (SEM), transmission electron microscope (TEM) and vibrating sample 
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was feasible, spontaneous and endothermic. The amino-functionalized SiO2 coated Fe3O4 magnetic nano-adsorbent shows 
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Metal nanoparticles supported on high surface area carbon substrates are used extensively as catalysts for a wide variety of 
reactions. Among these catalysts, multiwalled carbon nanotube (MW-CNT) supported Pd and Cu catalysts are commonly used 
for hydrogenation and oxidation reactions in organic synthesis. They are prepared by a variety of methods including 
microemulsion, impregnation, sonochemical preparation and deposition-precipitation [1]. Supercritical deposition technique 
has been used to prepare nanoparticles supported on various types of carbon substrates as well as other substrates for a wide 
variety of metals including Pt, Pd, Ru and Rh [2]. There are currently very few precursors known for use in scCO2 deposition. 
These have been found to be inadequate for some metals, leading to clustering and uneven distribution of the metals. We 
present the first use of oximes as a ligand for these precursors in Cu and Pd precursors. 
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Figure 1: (bdpfvd)Pd(II),  XRD pattern of Pd/MWCNT 

In this work, the preparation of solid supported heterogeneous catalysts using two novel vic-dioxime derivative precursors, 
bis(dpfvd)Cu(II) and Pd(II), using a scCO2 deposition method is reported. The complexes were prepared from di((3-
heptadecafluorooctyl)anilinedioxime (dpfvd), copper(II)acetate and PdCl2. The ligands and their complexes were 
characterized by elemental analyses, FT-IR, 1H,19F NMR, UV-Vis, magnetic susceptibility and MS. To prepare the Cu or 
Pd/MWCNT catalysts, supercritical deposition method was used. The prepared catalysts were characterized using XRD and 
TEM. The Pd and Cu particles were homogeneously distributed on the MWCNT support with numerous large particles 
ranging in size from 2 to 15 nm. 
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The usage of polymers as drug delivery agents  has gained much attention in recent years, due to solutions they offer to 
problems related to conventional drug delivery. Attachment of drug molecules to water soluble polymeric supports 
increase their bioavailability as well as provide increased accumulation of drugs in the diseased tissues via passive targeting. 
Among the various polymeric architectures used in drug delivery, star shaped macromolecules have some attractive 
properties which make them a better choice as a drug delivery system when compared to their linear analogues. One such 
important parameter is the longer residence time of star shaped macromolecules in the body because of slower elimination 
through the kidneys. A star shaped polymeric drug delivery agent which releases its content in response to change in 
temperature can be an attractive candidate for drug delivery purposes. The Diels-Alder reaction is a well known 
thermoreversible reaction that has recently attracted widespread interest in consruction of stimuli responsive materials [1]. 
In this study, 6-arm star shaped polymers which contain pendant furan groups at their side chains are synthesized by atom 
transfer radical polymerization (ATRP). These furan groups are then functionalized via Diels-Alder reaction by a fluorescent 
dye which contains a dienophile moeity. The release profile of the dye molecules from the polymer by retro Diels-Alder 
reaction is tracked by UV spectroscopy. Furthermore, the cell internalization behaviour of these polymeric drug delivery 
agents were evaluated.  
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problems related to conventional drug delivery. Attachment of drug molecules to water soluble polymeric supports 
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through the kidneys. A star shaped polymeric drug delivery agent which releases its content in response to change in 
temperature can be an attractive candidate for drug delivery purposes. The Diels-Alder reaction is a well known 
thermoreversible reaction that has recently attracted widespread interest in consruction of stimuli responsive materials [1]. 
In this study, 6-arm star shaped polymers which contain pendant furan groups at their side chains are synthesized by atom 
transfer radical polymerization (ATRP). These furan groups are then functionalized via Diels-Alder reaction by a fluorescent 
dye which contains a dienophile moeity. The release profile of the dye molecules from the polymer by retro Diels-Alder 
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In  the  present  study  newly  developed  potentiometric  sensors  for  determination  of  zinc(II) are  presented. The  
proposed  potentiometric method  was based  on  the fabrication  of  modified carbon  paste (MCPE; electrode X)  and 
modified gold nanoparticles-carbon  paste (GNPs-CPE; electrode IX)  sensors. A mercapto compound of 1, 4-bis(5-
mercaptopentyloxy)-benzene (BMPB) alone or self-assembled on gold nanoparticles was used as modifier to construct 
electrode (X) and electrode (IX) sensors, respectively. The prepared electrodes exhibit Nernstian slope of 29.93±0.4 and 
26.0±1.02 mV decade-1 towards Zn(II) ion over a wide concentration range of 1.0×10-10 to 2.9×10-2 and 1.0×10-7 to 1.0×10-2 

mol L-1 for electrode (IX) and electrode (X) sensors, respectively. The limit of detection of the electrode (IX) and electrode 
(X) sensors was found 6.8×10-10 and 1.0×10-7 mol L-1, respectively. The potentiometric response of the electrode (IX) and 
electrode (X) based on GNPs-BMPB and BMPB are independent of pH of test solution in the pH range of 2.5-8.1 and 3-7 
with a response time of 6 and 8 s for GNPs-CP and CP sensors respectively. The proposed sensor shows fairly good 
discriminating ability towards Zn(II) ion in comparison with many hard and soft metal ions. Finally, the proposed electrodes 
were successfully used as an indicator electrodes in potentiometric titration of zinc ion with sodium tetraphenylborate 
NaTPB and in direct determination of zinc (II) ion in some water samples. The results obtained compared well with those 
obtained using atomic absorption spectrometry. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Dynamic response of electrode (IX) obtained by successive increase of Zn(II) ion concentration. 
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In last decade, ethylene-propylene-diene monomer (EPDM) elastomer and poly(lactide) (PLA) based layered silicate 
nanocomposites prepared by melt compounding methods have attracted much attention because of their a wide range of 
nanoengineering and bioengineering applications, respectively [1-4]. This report presents one step fabrication of polymer− 
biopolymer layered organoclay nanohybrids by reactive extrusion (Lab.Rondol 21 mm twin-screw extruder) using (EPDM) 
elastomer as a matrix polymer, PP-g-MA oligomer as a compatibilizer, PLAs with different average molecular weights as 
biodegradable and biocompatible additives, and octadecyl amine-montmorillonite (ODA-MMT) as a reactive nanofiller. To 
optimization of extrusion parameters, we are investigated the structural factors, thermal properties (MFI, Tg, Tm, Tc and Td) 
and loading ratios of all blend components. Chemical and physical structures, thermal behaviors and morphology of the 
obtained nanocomposites were characterized by FT-TR, XRD, DSC-TGA and SEM-TEM analysis methods, respectively. 
Agreeing with these results, the following important in-situ physical and chemical processes were occur in melt 
compounding of polymers/ODA-MMT blends: (1) intercalating the PP-g-MA and PLAs between silicate layers via interfacial 
interactions such as amidization of anhydride units and complex formation of carbonyl groups with amine group of 
intercalant and (2) exfoliation of matrix polymer (EPDM) chains between intercalated galleries of organoclay reached by 
oligomer-compatibilizer and PLA macromolecules. The formation of mixture of micro- and nano-structures were observed; 
their ratios, amount of loaded organoclay and molecular weights of PLA strongly influenced on the thermal behavior and 
morphology of nanocomposites. In this report, polymer blend composition−thermal property−morphology relationships 
will be also discussed in detail.  

 

 

        

 

 

Figure 1: (I) SEM images 10.000 x, 2 
µm) and (II) XRD pattern of PLA-360 containing nanocomposites. 
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The Department of Environment and Natural Resources, and the United Nations Educational, Scientific and Cultural 
Organization (UNESCO) classified the bodies of water in Davao as Class SB - for recreational activities along the Davao Gulf 
and Class B or recreational water on the downstream area of the Davao River.  However, the quality of surface water is 
threatened and affected with the accumulation of pollutants due to Urbanization and Industrialization. As such, scientific 
investigation were conducted to assess the present quality by determining the concentrations of the selected heavy metals: 
Cadmium (Cd), Lead (Pb), Manganese (Mn), Iron (Fe), Zinc (Zn) and Copper (Cu) in the typical estuarine (downstream) and 
near shore environments along Davao gulf. Results show that the surface water environment contained substantial 
concentration of Cd, Pb, Mn, Fe and Zn.  Of these, the concentrations of Cd and Pb were found higher than the maximum 
allowable limits for both fresh and marine water.  In addition, significant enrichments of Cd, Cu, Fe, Mn and Zn were 
detected on the surface sediments of the downstream environment.  Concentrations of heavy metal (Cd, Cu and Zn) in the 
surface sediments were substantially higher compared to the threshold effects limit.  The findings demonstrate the 
accumulations of heavy metals in the aquatic resources which call for immediate review of the current classifications of the 
bodies of water in the region. The current situation may worsen if some effective measures will not be considered by 
Government authorities.  
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Water pollution, has become a serious problem that threatens our future. Organic dyes discharged to the water block the 
sunlight to enter the water, affect the underwater photosynthetic life, thus causes textile wastewater resistant to the 
biological treatment. Adsorption and coagulation-flocculation have been used to separate dye molecules from textile 
wastewater among which the adsorption method is the best due to applicability and cost. Because of their abundance and 
having high adsorption capacity for hydrophobic and hydrophilic pollution,  clays are widely used in wastewater 
treatment[1-3]. 
In this study, individual and competitive adsorption of three types of azo organic dyes onto montmorillonite were 
investigated. Also, desorption properties of these organic dyes from loaded adsorbent were examined. Humic acid, CaCl2 
solution and acid mixture solution(pH=5) were used as leach solution. Because solubility of organic dyes dramatically 
decreased in the presence of inert electrolyte, surface precipitation reaction interferred the organic dye adsorption. On the 
other hand, the organic dye adsorption was pH-independent in a pH scale between 2 and 6. So, it means adsorption took 
place between organic dye and permanently-negative charged surface which is pH-independent surface sites of adsorbent 
and occured as a result of isomorphic substitution. Organic dye adsorption showed Langmuirian character, and in the 
presence of more than one adsorptive dye, because of competition, adsorption capacities remained under individual 
adsorption capacity values. Adsorption kinetic showed pseudo-second order reaction character. Higher desorption values 
were achieved by using 1% of humic acid solution because of formation of H bonds and hydrophobic interactions. 
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other hand, the organic dye adsorption was pH-independent in a pH scale between 2 and 6. So, it means adsorption took 
place between organic dye and permanently-negative charged surface which is pH-independent surface sites of adsorbent 
and occured as a result of isomorphic substitution. Organic dye adsorption showed Langmuirian character, and in the 
presence of more than one adsorptive dye, because of competition, adsorption capacities remained under individual 
adsorption capacity values. Adsorption kinetic showed pseudo-second order reaction character. Higher desorption values 
were achieved by using 1% of humic acid solution because of formation of H bonds and hydrophobic interactions. 
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Industrially, vegetable oils are epoxidized usually with peracetic acid formed in situ from acetic acid and hydrogen peroxide. 
Process optimization requires a reliable mathematical model which comprises kinetic, mass transfer and thermodynamic 
parameters, such as partition coefficient of acetic acid between an oil and water phase, KA. For predication of KA at different 
temperatures and for different compositions of reaction mixture, molar volumes of system`s phases should be correlated 
with temperature and composition. Many correlations for the calculation of molar volume i.e. density of pure compounds 
and mixtures may be found in a literature. Since the vegetable oils are complex mixtures of various di/triglycerides whose 
chemical composition is dependent on many factors, their proprieties necessary for application of molar volume/density 
correlations, such as critical parameters, are unknown. The same is for the epoxidized vegetable oils. Therefore, in this work 
the values of correlation parameters and critical parameters of soybean and epoxidized soybean oil were determined by 
fitting the experimental value of densities (77 points) with 10 known correlations. Soybean oil as well as epoxidized soybean 
oil is represented as a single pseudo-component. Marquardt algorithm [1] was applied for fitting. Measurements of 
densities of acetic acid, soybean and epoxidized soybean oil, and of their binary mixtures were done in the temperature 
range of 20 to 80oC and for mixture compositions that correspond to the component ratio in an industrial epoxidation 
process. The correlation that best fits experimental data, with an average relative error of 0.31%, was found to be 
Campbell-Thodos [2].  
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Bentonite is a synonymous term for montmorillonite, a clay mineral consists of 2 : 1 silica: 

alumina layered structure. Bentonite not only has ion exchange and adsorptive properties, 

similar to zeolite, but also intercalation compounds can be formed in the interlayer space of  

bentonite structure which can be applied to several applications.  Thai bentonite is found in 

central part of Thailand and has been classified as a “Calcium bentonite”, which composition 

is shown in Table 1.We found several applications of Thai bentonite. In terms of ion exchange 

and adsorptive properties- after acid activation, it could be used as a bleaching agent for 

cooking soy bean oil and  used cooking oil with efficiency close to a commercial bleaching 

agent. Natural Thai bentonite could be used without chemical modification, as a clarifying 

agent for sugar cane juice from sugar industry. Spectroscopic techniques showed that 

chemical and physical adsorptions involved in the adsorption mechanism.  In terms of 

interlayer space, we prepared some intercalation compounds in the interlayer space of 

bentonite by solid-solid reaction, these were [Zn(8-hydroxyquinoline)2]-bentonite,      

[Ca(2,2-bipyridine)3]
2+

-bentonite, CdS-bentonite and ZnS-bentonite. The formation of the 

coordination compounds were confirmed by expansion of interlayer spaces of bentonite from 

1.5 to 1.8 nm in X-ray difractograms. [Zn(8-hydroxyquinoline)2]-bentonite was used to 

prepared sensor film for dissolved oxygen (DO) measurement by fluorescent technique, while 

CdS-bentonite, ZnS-bentonite,  and [Ca(2,2-bipyridine)3]
2+

-bentonite were used as sensors to 

assemble potentiometric electrodes. The electrodes were found best response to sulfide ion- 

according to Nernstian slope,  with high precision, good reproducibility and percent recovery. 

The electrode were used to measure sulfide ion in water samples, gave satisfactory results. 
 
Table 1: Chemical Composition of Thai Bentonite 

Chemical Composition of Thai Bentonite ( % ) 

SiO2 

 

Al2O3 

 TiO2 

 

 

Fe2O3 MnO 

 

MgO 

 

CaO 

 

Na2O 

 

K2O 

 

P2O5 

 

LOI* 



H2O 

68.65 

 

13.73 

 

0.14 
1.18 

 

0.07 

 

2.22 

 

2.79 

 

<0.10 

 

0.60 

 

<0.05 

 

7.20 

 

2.84 

 
Figure 1: Structure of  [Ca-(2,2´-bipyridine)3]

2+drawn by ArgusLabprogram 
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Large scale production of epoxidized soybean oil is based on epoxidation of oil with peracetic acid formed in situ from 
aqueous hydrogen peroxide and acetic acid in the presence of an acidic catalyst. The reaction mixture is either two-phase 
(water-oil), if the catalyst is a mineral acid, or three-phase (water-oil-resin), if the catalyst is an ion exchange resin. A 
reliable mathematical model that describes the reaction system must comprise partition coefficient of acetic acid [1,2]. 
Expressing partition coefficient as a function of liquid-liquid equilibrium constant and molar volumes of the phases enables 
application of semi-theoretical models for its calculation. To determine the liquid-liquid equilibrium constant, models for 
excess molar Gibbs function i.e. activity coefficient are necessary. 
Aim of this work was to correlate experimentally determined values of liquid-liquid equilibrium constant for acetic acid in a 
system soybean oil-epoxidized soybean oil-acetic acid-hydrogen peroxide-water. The experiments were conducted by 
equilibrating the investigated system at four temperatures for six molar ratios of components. The temperatures ranged 
from 20°C to 65°C. The molar ratios of components, which correspond to industrial processes of soybean oil epoxidation, 
were varied to simulate changes of components concentrations in the system with reaction time. The NRTL and UNIQUAC 
models for the activity coefficient were applied to correlate liquid-liquid equilibrium constant for acetic acid. Interaction 
parameters of both models were determined by fitting the experimental data by Marquardt method. The lower average 
relative error of 1.903% was achieved with the UNIQUAC model.  
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The chemical absorption of CO2 into the aqueous hydrazines and hydrazides was studied by using vapor-liquid equilibrium 
(VLE) apparatus at 333K. The results show that the CO2 absorption rate of aqueous hydrazine monohydrate was 1.5 times 
faster than that of aqueous monoethanolamine(MEA). The CO2 absorption capacity of aqueous hydrazine monohydrate and 
alkylhydrazines was similar to that of aqueous MEA. The CO2 absorption rate of aqueous hydrazides was very slow and the 
CO2 absorption capacity was smaller than that of aqueous MEA.  

 

Figure 1: Solubility of CO2 in a 30 wt % aqueous alkyl hydrazine solution at 333K. 

 Keywords: Carbon Dioxide Capture, Absorbents 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Green, Sustainable and Environmental 
Chemistry / GSEC-P-01

893

Chemical Absorption Of Carbon Dioxide Using Aqueous Hydrazines And 
Hydrazides 

 
Yeong-Joon Kim1, Jae Hee Song.2 

1Department of Chemistry, Chungnam National University, Daejeon, 305-764, Republic of 
Korea 

2Department of Chemistry, Sunchon National University, Sunchon, 540-742, Republic of Korea 
Presenting author: y2kim@cnu.ac.kr 

 

The chemical absorption of CO2 into the aqueous hydrazines and hydrazides was studied by using vapor-liquid equilibrium 
(VLE) apparatus at 333K. The results show that the CO2 absorption rate of aqueous hydrazine monohydrate was 1.5 times 
faster than that of aqueous monoethanolamine(MEA). The CO2 absorption capacity of aqueous hydrazine monohydrate and 
alkylhydrazines was similar to that of aqueous MEA. The CO2 absorption rate of aqueous hydrazides was very slow and the 
CO2 absorption capacity was smaller than that of aqueous MEA.  

 

Figure 1: Solubility of CO2 in a 30 wt % aqueous alkyl hydrazine solution at 333K. 

 Keywords: Carbon Dioxide Capture, Absorbents 

Prospective Use Of Humic Composite Materials For Soil Efficiency 
Improvement   

 
U.Zh.Dzhusipbekov1, G.О. Nurgaliyeva1, А.S. Taubayeva2 

1 JSC «Chemical Sciences Institution named after  А.Б. Bekturov», 050010, Almaty city, 
Kazakhstan  

2 Кazakh-British Technical University, 050000, Almaty city, Kazakhstan  
Presenting author: aliya_00188@mail.ru 

 
 Accumulation of plenty of ecologically destructive and toxic substances, including heavy metals and radioactive nuclides, is 
in soil due to accelerated economic development rates and accumulation of processing waste related thereto, as well as 
due to various ecological disasters. This fact has influence, on the one hand, on disturbance of soils ecological systems 
normal operation, on the other hand, on development of plants and content of ecologically destructive substances in them. 
Accumulation of heavy metals and other toxic substances makes agricultural products insecure and inadmissible for the 
human feeding [1]. One of the methods of pollution processes’ negative development neutralization is carrying out of 
cultivation measures and first of all by means of humus content increase, because poorer soils are affected by pollution to a 
greater degree. Humic substances, owing to its high molecular weight are being effective sorbents of heavy metals, 
radionuclide and other toxic substances, harmful for plants and microorganisms. Humic substances impede their migration 
with ground water, reduce the level of biological sorption and, therefore, further improvement of the environmental 
situation, banding them as to the mechanism of ecological sorption chelation [2]. Chelating ability of Fe3+ and Co2+ cathions 
with soluble humic substances has been studied. Research has been made in static conditions at S: L from 1:10 to 1:100 
ratio during  60 min by 600С. It has been defined, that increase of S: L ratio, causes increase of humic substances yield and 
decrease of  Fe3+ and Co2+ amount banded by humic substances. Humic substance yield by use of Fe3+ ions is increased from 
47,91 to 54,70%, аnd for  Co2+ ions - from  40,89 to 54,49%, and amount of iron banded by humic substances is reduced 
from 22,49 to 17,04 g-equiv and amount of cobalt - from 18,29 to 15,67 g-equiv. In the course of data analysis it was 
disclosed that chelating ability and number of humic substances banding by iron is more than by cobalt. Thus, humic 
substances may be successfully used as sorbents.  
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Water treatment has been accepted as one of the most crucial topics for a sustainable environment [1]. According to the 
World Health Organization approximately one fifths of the world’s entire population do not have access to fresh water, and 
around two million people die annually from water-mediated infections [2]. Thus it is important to develop efficient and 
cost-effective water purification technologies to remove pathogenic bacteria and viruses [3]. We have reported the 
synthesis of a series of novel, self-standing, flexible, phase-inverted PAA membranes [4]. In this study, we described the 
synthesis and application of a green, biodegradable polymeric membrane based on poly(amic) acid (PAA) and chitosan-
modified poly (amic) acid (PAA-CS) for absolute decontamination of bacteria in drinking water. Flexible, phase-inverted PAA 
and PAA-CS membranes were fabricated via functionalization with biological building blocks (namely glutaraldehyde and 
chitoson) with subsequent characterization using 1H NMR, FT-IR, SEM and cyclic voltammetry. The morphological 
characterization of the membranes using SEM showed the formation of porous, free-standing PAA and PAA-CS membranes. 
The pore sizes were experimentally controlled ranging from 4-50 nm. PAA and PAA-CS membranes showed excellent 
capacity for the filtration of three common drinking water contaminants, viz Escherichia coli, Citrobacter freundii and 
Staphylococcus epidermidis by utilizing end-point and cross-flow filtration techniques. In all filtration systems investigated, 
100% removal of these three species was achieved and the results were validated using plate counting and post-filtration 
SEM imaging. This work accelerates the advancement of innovative technologies for treating drinking water by 
simultaneously removing and inactivating classes of bacteria contaminants using low-cost, reusable and sustainable 
biomembrane technologies.  
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The acid characteristic of sulfated-zirconia and modified structure of montmorillonite clay being  new interest  as popular 
heterogeneous catalysts in some industrial organic reactions. As reusable properties  and high surface area are important 
physico-chemical character in catalysis mechanism, therefore some efforts has been concern to combine the catalytic active 
properties of sulfated-zirconia with clay materials as support. This study deal with preparation and characterization of 
zirconium-pillared montmorillonite and sulfated-zirconia in the composite form with porous support of montmorillonite as 
more efficient catalyst in organic conversion. Preparation of zirconium-pillared montmorillonite and sulfated-
zirconia/montmorillonite was conducted based on sol-gel dispersion of zirconia particles in situ to the acid activated 
montmorillonite assisted by fast calcination. Physico-chemical character of prepared material was examined by x-ray 
diffraction, BET surface area analyzer, Fourier-ransform Infra Red  and scanning electro microscope–energy disperssive x-
ray spectrophotometry in comparison with sulfated-zirconia prepared in similar mechanism. The efficacy of sulfated 
zirconia/montmorillonite catalyst was investigated towards microwave assisted and solventless organic conversion of 
citronellal to menthol in one pot reaction.  Furthermore, the relationship between physico-chemical character of composite 
and its catalytic acitivity and selectivity to produce menthol was studied. Scheme of study presented in Fig.1. 

  
Fig.1. Schematic representation of study 
 
All characterization results revealed that the incorporated sulfated-zirconia in montmorillonite structure show a significant 
influence on the surface and catalytic properties of ZrO2. Composite efficiently increase total reaction conversion and 
selectivity  to produce menthol significantly compared to bulk sulfated-zirconia and bulk zirconia.  It was shown that 
adsorptive and surface acidity of montmorillonite tends to promote active site in the mechanism as shown by surface 
acidity measurement. Comparison on total conversion and selectivity values obtained by reused sulfated-
zirconia/montmorillonite catalyst showed that composite is regenerable with reusable catalyst with a relative stable activity 
compared to sulfated-zirconia.  
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Major sources of air pollutants and metal in SPM in ambient air are the power plants, smelters, incinerators, cement kilns, 
home heating system, motor vehicle , the inorganic residue remaining after combustion. Fly ash contains high 
concentration of Fe. Fly ash of coal fired power plants contains high concentrations of Mn, Zn, Pb, V, Cr, Ni, Cu, Co etc [1]. 
Indoor air pollution is usually caused by the accumulation of contaminants from various sources inside the home. 
Inadequate ventilation can increase indoor pollutant levels by not bringing in enough outdoor air to dilute emissions from 
indoor sources and by not carrying indoor air pollutants out of the home. The air sample was collected by the high volume 
air sampler in different locations of indoor and outdoor air. The suspended particulate matter including PM10, PM2.5 and 
SPM were measured by the gravimetric method. The gaseous pollutants including SOx, NOx, O3, were measured by using 
the UV-visible spectrophotometer with different wave length. CO was measured by the chart matching method [2-3]. The 
average concentration of total suspended particulate matter in indoor air is 149.14g/m3

 which are lower than the daily 
average given by WHO (150-230µg/m3). PM10 was about 55% and PM2.5 is about 38% of the Total SPM concentrations. The 
SPM concentration is 154.66 g/m3 in Corridor in Mohkarram Hossain  Khundhkar Biggan Bhaban (MHKB), DU Campus. 
143.61 g/m3 in Inorganic laboratory, MHKB, DU. The average concentrations for PM10 and PM2.5 were 81.60 µg/m3 and 
56.77 g/m3

 respectively of indoor air. These values are lower than the daily average of Bangladesh standard value. The 
mass of PM2.5 is about 50% of PM10. The average concentration of coarse fraction in indoor is 24.83µg/m3.  The average 
concentration of PM10 and PM2.5 were 240.93µg/m3 and 119.71µg/m3 respectively at industrial areas of outdoor. These 
values are higher than the Bangladesh standard. The values of gaseous pollutants (SOx, NOx, O3, CO) are with the 
Bangladesh acceptable limit designed by Department of Environment (DoE), Government of the People’s Republic of 
Bangladesh. Most of metal ions (Fe, Zn, Pb, Cu, Ni, Cr) in PM10 and PM2.5 were found in the Dhaka city air of both indoor 
and outdoor air. These metal ions may vary toxic effect to the human lung. The acceptable limit of lead (Pb) is 0.5 g/m3 for 
Bangladesh. The highest concentration of Pb was found 7.24 µg/m3 indoor air and 5.24 in outdoor air in PM2.5 whereas 
lower value was found in PM10 in both indoor and outdoor. 
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Carbon nanomaterials have shown great possibilities for a wide variety of processes and environmental applications, which 
include their use as electrodes, sensors, nanoprobes, electronic materials, field emitters, etc. Carbon nanomaterials have 
been studied because of their physical and chemical properties and their applications, presenting high capability for the 
removal of various inorganic and organic pollutants and radionuclides from large volumes of wastewaters. Heavy metal ions 
were removed from aqueous solutions being adsorbed on the surface of the oxidized carbon nanostructures. This research 
critically assesses the contributions of carbon nanomaterials to a broad range of environmental applications; sorbents, 
filtration, high-flux membranes, antimicrobial agents, environmental sensors, renewable energy technologies, agriculture, 
transport and pollution prevention strategies.    
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were removed from aqueous solutions being adsorbed on the surface of the oxidized carbon nanostructures. This research 
critically assesses the contributions of carbon nanomaterials to a broad range of environmental applications; sorbents, 
filtration, high-flux membranes, antimicrobial agents, environmental sensors, renewable energy technologies, agriculture, 
transport and pollution prevention strategies.    
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Silica-supported Cu-Pt catalysts were prepared using a liquid-phase reduction technique [1]. Average sizes of the Pt and Cu 
nanoparticles after reduction at either 300 or 400oC were determined by H2-N2O titration and XRD measurements [2,3]. 
Redox properties of Cu-Pt/SiO2 catalysts were studied using a TPD/TPR technique to acquire the role of Pt and Cu in the 
reduction of N2O with H2 at very low temperatures, such as 110oC. 

 

 

Figure 1: Performances in the reduction of N2O with H2 
over silica-supported 1.2% Pt-based Cu catalysts at 
110oC. Reaction conditions: H2/N2O = 1, [N2O] = 500 
ppm, and GHSV = 503,000 h-1. 

A 1.2% Pt/SiO2 catalyst consisted of Pt nanoparticles 
with an average size of 1.2 nm. This particle size 
increased to about 4.5 nm after addition of 0.5 ~ 8.5% 
Cu to the Pt sample. All Cu species in bimetallic Cu-Pt 
catalysts were present in the form of alloy-like CuPt; 
that is, metallic copper was not detected. The presence 
of Cu in the Pt catalyst yielded a dramatic enhancement 
in deN2Oing activity in the reduction, depending 
strongly on Cu loadings, as shown in Fig. 1. In an 
independent experiment with a sample of 4.44% 

Cu/SiO2 at 110oC, this catalyst had zero activity after 0.5 h on stream. These results suggest that the chemisorbed O atoms 
on Cu sites in Cu-Pt catalysts during the reduction could be readily removed even at 110oC, by activated H atoms spilt from 
the Pt surfaces [3]. This proposal was consistent with TPD and TPR measurements with SiO2-supported Cu, Pt and Cu-Pt 
catalysts. 
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Converting Food Waste İnto Chemicals, Fuels And Materials Using Green 
Chemical Methods 

 
Rafael Luque 

 
Increasing demand for fuels and chemicals, driven by factors including over-population, the threat of global warming and 
the scarcity of fossil resources has prompted scientists to search for sustainable and innovative strategies for the chemical 
industry. Renewable materials (e.g. biomass) emerged as feedstocks with an enormous potential to be converted into 
valuable products. Food waste is however a traditionally under-utilised resource in spite of  its abundant volumes globally 
generated and the interesting possibilities as a raw material to be converted into fuels, chemicals and materials. The 
present communication is aimed to provide a series of most innovative case studies based on recent developments of the 
group in the valorisation of citrus peel, waste cooking oils and corn cobs for the production of essential oils, porous 
materials, bioethanol and biodiesel, emphasizing advanced food waste valorisation and re-use strategies as compared to 
conventional food waste processing (e.g. incineration for energy recovery, anaerobic digestion, feed or composting). 
 
Keywords: waste valorisation, biodiesel, biomaterials, high added value chemicals 
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The application of surfactants produces environmental pollution and raises a series of problems for wastewater treatment 
plants [3]. Therefore, removing surfactants from wastewater has an important role for the environmental pollution. 
Adsorption is one of the major processes for the removing of the cationic surfactants from wastewater. ion-exchange and 
hydrophobic bonding mechanisms can be occurred for the adsorption of the cationic surfactants [4]. When the amount of 
cationic surfactant  is below the CEC of the clay, ion-exchange mechanism occurs between the surfactant and positive ions 
on the clay surface. If the amount of cationic surfactant is equal to or above the CEC of the clay, both of the mechanisms 
can be observed. Vermiculite and perlite are the adsorbents which are used for the removal of pollutants from wastewater.  
 
In this study, hexadecyltrimethyl ammonium bromide (HDTMA) was used as cationic surfactant. HDTMA  removal is 
implemented by adsorption process using modified natural vermiculite and perlite clays. Studies were performed in batch 
system to investigate the effect of initial solution concentration and equilibrium isotherms of batch system were also 
analyzed by Langmuir, Freundlich, Temkin and Dubinin-Redushkevich isotherm models. For vermiculite, HDTMA 
concentrations were changed from 5 to 100 mmol/L. For perlite it was changed from 1 to 30 mmol/L. The maximum 
HDTMA sorption percentage on the vermiculite surface was 99%, while perlite adsorbed around 75%. At low HDTMA 
concentrations, HDTMA molecules were adsorbed on the clay surface by ion-exchange mechanism. In this case, clay surface 
was neutralized by the sorption of positively charged surfactant ions. When the amount of HDTMA molecules were 
increased, hydrophobic interaction were occured between hydrophobic sides of the HDTMA molecules and second layer 
was formed on the clay surface. The negative surface charge of the clays reversed to positive by sorption of cationic 
surfactant molecule. For vermiculite, R2 values for linear form of Langmuir, Freundlich, Temkin and Dubinin-Redushkevich 
isotherms are 0.95, 0.99, 0.94 and 0.98, respectively. For perlite clay, R2 values are 0.98, 0.97, 0.88 and 0.84. According to 
R2 values Freundlich isotherm model was fitted well for HDTMA sorption onto the vermiculite clay while Langmuir model 
represents a better fit for perlite surface. Furthermore, theoretical qe values were fitted well with the experimental qe 
values. 
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There are many studies in literature using modified1 or pure chitosan2 that aims for adsorption of dye molecules3, 

detoxification of water and wastewater4, and color removal5. The objection of this study is adsorption of textile dyes by 
chitosan derivatives. Chitosan was modified by mixing chitosan and montmorillonite (MMT) solutions with magnetic stirrer, 
washing with distilled water and subsequently drying. Dye solutions were prepared in distilled water 50 mg/L in 
concentration. 1 g of the ground chitosan-MMT particles were added to each 200 ml dye solution (Reactive Blue 221 and 
Reactive Red 195) and the same were applied for chitosan and Reactive Black 5 solution for comparison. UV analysis was 
performed for the assessment of color change in solutions after 24 hours of adsorption and adsorption capacities are 
determined. Synthesized chitosan derivatives are characterized by FT-IR and SEM.  
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Figure 1: UV analysis results for a) Reactive Blue 221 (blank) solution and after 24-h adsorption with chitosan-MMT b) 
Reactive Red 195 (blank) solution and after 24-h adsorption with chitosan-MMT   c) Reactive Black 5 (blank) solution and 
after 24-h adsorption with chitosan. 
References 
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Using city gas delivered from natural gas, biogas as materials for hydrogen production for residential applications of fuel cell 
is preferable because of the inheritance of a distribution net-work and the high availability of natural gas. The key for 
development of this strategy is how to remove efficiently organic sulfur compounds which are added as odorants to give 
people warning of a gas leakage. The sulfur compounds can poison both many downstream catalysts, particularly the anode 
and metal oxide catalyst used in the process of hydrogen production thus they must be removed before supplying to the 
reforming process in fuel cell applications [1].  
 
In this study, several samples of transition metal (Fe, Co, Ni, Cu, Cr, Zn, Ag, Ce, Mn) -impregnated activated carbon were 
used to capture dimethyl sulfide (DMS) in fuel gas. These screening tests indicate that Cu-AC showed a good performance 
for the removal of DMS. Additionally, the adsorption and desorption of each single component of DMS, 
tert-butylmercaptan (TBM) and tetrahydrothiophene (THT) were then compared on Cu-AC. The results show that the sulfur 
adsorption capacities depend significantly on the impregnated loading of copper metal, and that their relationship is that of 
a parabolic dependence. The maximum sulfur adsorption capacities for each single component of DMS, TBM and THT are 
1.16, 1.16 and 2.29 mmol S/g, respectively; these correspond to particular loading values of copper metal, which are 1.0, 
1.0 and 0.25 mmol per gram of activated carbon. These adsorption capacities are remarkable values in comparison with 
those of virgin activated carbon, which obtains sulfur uptakes of 0.47, 0.46 and 1.56 mmol S/g for DMS, TBM, and THT, 
respectively. The TPD profiles indicated that while the copper (II) chloride impregnation created new adsorption sites for 
TBM, this did not occur in the cases of DMS and THT. 
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Scale can be defined as adherent deposit of inorganic compounds which is formed by precipitation of salts from water and 
crystal growth on the surfaces.  Scale formation can be inhibited by adding sequestering or chelating polymers to the water 
treatment system. Water-soluble or dispersible copolymers of ethylenically unsaturated monomers with sulfate, phosphate 
or carboxylic terminated are useful as deposit control and corrosion inhibition agents in water treatment, pulp and paper 
manufacturing processes and as rheology modifiers for concrete and cement additives and as hydrophilic modifier 
components in personal care, cosmetic and pharmaceutical formulations 1-2. 
 

 
 

Anhydride groups containing poly(maleic anhydride-alt-acrylic acid) are expected to show considerably high inhibition 
activity due to the anionic character formed after their hydrolysis. The structural properties of copolymer were identified by 
FTIR, NMR, GPC analyses. The inhibitor employed solutions was analyzed several set of experiments with respect to soluble 
calcium ions using EDTA titration standard method.  Also the assessment of effectiveness soluble calcium ion using of 
copolymer tested with respect to inhibition crystal growth calcium carbonate was followed by XRD and SEM.  
 

1. X. Zhou, Y. Sun and Y. Wang, J. Enviromental Sci. 23, 159-161 (2011). 
2. G. Li, Y. Zhou, J. Huang, Q. Yao, L. Ling, P. Zhang, X. Zhong, C. Fu, W. Wu, W.Sun and Z. Hu, Water Air Soil Pollut. 

223, 3601-3609 (2012). 
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Liquid absorption process, which is widely accepted for removal of CO2 from flue gases, consists of mainly absorber and 
stripper and selecting absorbent is the most important to achieve the economic operation [1,2]. Aqueous solution of 
K2CO3/2-methylpiperazine (2-MPZ) is one of the promising absorbent because of high CO2 absorption capacity and low heat 
of absorption [3]. However, there are no literatures discussing the CO2 absorption mechanism, specific heat capacity (Cp) 
and heat of absorption (ΔHabs) for this absorbent. Cp and ΔHabs were measured using a differential scanning calorimeter 
(DSC) and a differential reaction calorimeter (DRC) respectively [4]. Figure 1 shows the specific heat capacities for the 
various concentrations of the absorbent. Furthermore, in the result of the DRC experiment, the heat of absorption of 
aqueous solution of K2CO3/2-MPZ was about 60 kJ/mol-CO2. 2-MPZ, an absorption rate promoter of aqueous solution of 
K2CO3, absorbs CO2 in form of carbamate (2-MPZCOO-/H+2-PZCOO-) and bicarbonate/carbonate (HCO3

-/CO3
2-). The steric 

hindrance effect of the methyl group of 2-MPZ can form bicarbonate/carbonate and decrease the heat of absorption. 
Specific heat capacity and heat of absorption data for aqueous solutions of K2CO3/2-MPZ can be used to design the process.  

 

Figure 1: Specific heat capacities of aqueous solutions of K2CO3/2-MPZ. 
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Biosorption of Remazol Yellow (RR) textile dye from the waste water was investigated onto thermally dried S. Cerevisiae in 
a batch system. Experiments were carried out as a function of pH, tempereature, initial dye and biomass concantration. S. 
Cerevisiae exhibited the highest dye uptake capacity at pH 2, temperature 25 oC, inital biomass concentration 0.2 g/L, initial 
dye concantration 400 ppm. The maximum dye biosorption capacity and % removal was found 163 mg/g and 88 % 
respectively. The biosorption equilibrium time was nearly 5 hours.  
 
The Freundlich, Langmuir, Temkin, Harkins-Jura adsorption models were used for the mathematical description of the 
biosorption equilibrium and isotherm constants were evaluated. The best fit was obtained by the Langmuir model with high 
correlation coefficient (r2 > 0.99). The pseudo-first, second-order and intraparticle diffusion  kinetic models were applied to 
the experimental data. The adsorption kinetics has been well described by the pseudo-second order model. 
 
Thermodynamic parameters such as enthalpy, entropy, and Gibb's free energy changes were also calculated (ΔS=52 j/mol K, 
ΔH=25.33 kj/mol) and it was found that the biosorption of dyes by S. cerevisiae was a spontaneous and endothermic 
process. Dye desorption from S. cerevisiae with 1M NaOH and water (pH 1) was 36.5% and 1.5%.  
 
Keywords: Remazol Yellow (RR), Saccharomyces cerevisiae, biosorption 
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In this study, batch studies were conducted to investigate the environmental factors affecting the biosorption capacity and 
the kinetics and equilibrium of lead biosorption by nonliving biomass of S. cerevisiae. The effects of key parameters such as 
temperature, solution pH, initial metal concentration, biosorbent concentration, age of  S. cerevisiae  cells were examined 
first. Initial lead(II) concentration varied from 50-150 ppm, pH; from 2.0 to 5.0, initial biosorbent concentration; from 0.5 to 
5.0 g/L, temperature; from 25 to 55 oC. Optimum values were determined to be 25oC, 75 ppm lead ion concentration, 5.0 
g/L biomass concentration and pH is 5.0. The equilibrium lead ion concentration on the S. cerevisiae was 11.87 mg/g for the 
younger cell (21h cell) under the optimum conditions.  
 
Freundlich, Langmuir models were used to correlate our experimental equilibrium data. Adsorption equilibrium were well 
described by Langmuir isotherm model. Enthalpy for the biosorption process was found to be -1.70 kcal/mol indicating that 
both physical and chemical adsorption are involved during biosorption process and the biosorption process has an 
exothermic nature. Pseudo-first order, pseudo second order kinetic were tested with the use of time dependence of Pb(II) 
ion at different temperatures. High value of correlation coefficients (>0.99) and the comparison of the calculated and 
experimental equilibrium concentration of lead indicated that the Pb(II) uptake by S. cerevisiae was best described by 
pseudo first order rate model. 
 
 The biomass was modified by ethanol, methanol, heat and sodium hydroxide. Esterification of carboxyl group in the cell 
wall significantly decreased the biosorption capacity of lead indicating that carboxyl groups play an important role in 
biosorption of lead. The highest metal uptake values was obtained by coastic treated yeast as 14.5 mglead/g of biosorbent.   
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Many studies have focused in the area of phosphonate metal organic framework being exemplified with a high variety of 
applications and a rich chemistry of these compounds [1-6]. The synthesis and potential applications of a cupper 
phenylvinylphosphonates is described in this paper. The self-assembly of phosphonate metal organic frameworks are 
dependent of numerous geometric factors, such as: the nature of metal incorporation, the protonation degree, the 
geometry of the phosphonic acid and synthetic parameters such as the reaction conditions: temperature, time, pH, 
pressure [7,8].  
Synthesis were performed starting from a 1:1 ratio of a Cu(NO3)2∙6H2O or Cu(SO4) ∙5H20 and 1-phenylvinylphosphonic acid 
in hydrothermal conditions at pH ranging between 2.8-3.1, temperature between 70-80oC for 70 hours. The cupper 
phenylvinylphosphonates compound has been characterized by X ray powder diffraction, IR spectroscopy, scanning 
electron microscopy (SEM), thermogravimetric analysis (TGA), energy dispersive X-ray (EDAX) technique. Was also studied 
the influence of cupper salt used as reagent in the structure and cristallinity of the final product. Since cupper 
phenylvinylphosphonates is stable in water, is a promising candidates between the metal organic frameworks for CO2 
capture. 
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Plant cell wall is mainly composed of cellulose, hemicellulose, and lignin. Lignin covalently bonded to hemicellulose in plant 
cell wall through various ether/ester bonds. Recent studies about recovery of cell wall components show that they can be 
extracted at high yields via alkaline peroxide treatment [1-3]. Tea leaves and corn cob are industrial wastes of food 
industryand their lignin contents are approximately 40 and 10% for tea waste and corn cob [4]. Lignin can be used as a 
surface active agent with chemical modification. Surface active agent (surfactant) synthesis and applications are always 
popular research fields. Surfactants are important ingredients which are used in many industries as they provide different 
features (e.g. dissolution, emulsifying, dispersing, cleaning, foam making) for the resulting product. Lignin can be converted 
to a surfactant by chemical modification. Modified lignin can be used as surfactant in industrial areas such as cosmetics, 
construction chemicals, cleaning products and so on [5-8]. This study aims synthesis and characterization of anionic and 
nonionic surfactant from lignin. Lignin raw material was obtained separately from tea waste and corn cob under alkaline 
oxidative conditions. Obtained lignins (Ltea and Lcob) had different chemical structures and reactivity. Surfactant syntheses 
were done following 3 steps for both lignin samples to obtain anionic and nonionic surfactants. Lignin was 
hydroxymethylated using formaldehyde. Hydroxymethylated lignin was modified with maleicanhydride to obtain ester.  
The ester (Maleicanhydride modified hydroxymethylated lignin) was sulfonated with NaHSO3 in aqueous medium. 
Characterizations of all samples including raw lignins and products were done including spectral, rheologic, and visual 
analyses to determine surface active agent class. Results showed that; rheology of the samples displayed dilatant flow 
propertiesThe surfctant classes were determined as nonionic for hydroxymethylated and maleicanhydride modified lignins 
and anionic for sulfonated lignins. 
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In the frame of the activities in order to create the chemicals management system in the Russian Federation, aimed mainly 
at the reduction of the formation and the usage of hazardous substances, the survey on the perception of “green 
chemistry” and it’s principles by the Russian chemical industry has been undertaken. 

104 enterprises took part in this survey. There 
were representatives of big, small and 
medium businesses. These companies 
produce different chemical products. 43% of 
the companies surveyed answered “yes”, 29% 
- “no” and 28% did not answer the question 
"Have you ever dealt in your practical or 
scientific activities with the concept of «Green 
Chemistry»?". The answers to the question on 
the attitude of the companies to the principles 
of green chemistry [1], are shown on Fig.1. 
These data demonstrate a great interest 
among the Russian enterprises to green 
chemistry and their demand for this tool. 
Green chemistry can help Russian business to 
adapt to the membership of Russia in the 
WTO, in the first place, by improving the 
company's reputation and products (65% of 

the enterprises surveyed shared this opinion), 
and by becoming closer to international 
standards (57%). Assessment of the 

effectivity is presented on Fig.2. The most commercially effective Russian enterprises consider the following areas of green 
chemistry to be of the greatest practical importance: deep processing of raw 
materials - 69%, energy efficiency - 62%, recycling waste - 50%.   
Thus, the “Green Chemistry” concept and it’s principles are at present an 
important and in-demand tool among the Russian industrial chemistry business 
representatives. The business community believes that the “Green Chemistry” 
unambiguous and clear norms and criteria for the enterprises should be 
establishes. The focus on training and communication is a key prerequisite of 
the success.  
 
Reference 
1. P.T. Anastas, J.C. Warner, Green Chemistry: Theory and Practice, Oxford 
University Press, New York, 1998, p.30. 
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Figure 2. Implementation of the principles of green chemistry 
 

Figure 1. Can the WTO facilitate 
commercially effective implementation of 

the principles of green chemistry in Russia? 
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Plants blessed with phytochemicals having medicinal properties are getting more prominence among scientists dealing with 
health problems. The present study has been designed to investigate the protective effects of hydrolyzed and non-
hydrolyzed extracts of three medicinal plants belonging to plant family Cucurbitaceae i.e. Mimordica dioica, Citrullus 
colocynthus L. and Cucumis melo varagrestis against H2O2 and UV radiation-induced oxidative damage to pBR322 plasmid 
DNA. Hydrolyzed extraction was carried out using acidified methanol and non-hydrolyzed extracts were obtained with 
aqueous methanol. Both extracts of all three plants were compared for total phenolic contents and antioxidant activities in 
terms of DPPH free radical scavenging, reducing power and inhibition of linoleic acid peroxidation. Hydrolyzed extracts of all 
three plants represented greater protection to DNA plasmid as well as higher phenolic contents (149.5 to 396.4 mg GAE/g 
dry extract) and antioxidant potential (81.25 to 98.86 %) as compared to non-hydrolyzed extracts (41.6 to 226.4mg GAE/g 
dry extract). Moreover, C. colocynthus was found to be richest source of phenolics (396.4 mg GAE/g dry extract), hence 
presented highest genoprotective potential among investigated plants. Mimordica dioica also exhibited quite appreciable 
antioxidant activity (IC50 15.84 µg/mL) and DNA protection. A linear correlation was observed between antioxidant activity 
and genoprotective potential. This study provides a scientific evidence for high genoprotective and antioxidant potential of 
Citrullus colocynthus L. and Mimordica dioica, so, these plants can find potential applications in the formulations of 
medicines used for treatment of various diseases. 
 
Keywords: Hydrolyzed; non-hydrolyzed; genoprotective; antioxidant; pBR322 plasmid; Cucurbitaceae. 
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The color stuff lost in textile, leather, and plastic industries poses a major problem to wastewater sources [1]. A water 
treatment technique which has attracted a great deal of attention in recent years is photoelectrocatalysis (PEC) [2, 3]. This 
study aimed to optimize the PEC treatment of an azo dye, Acid Red 88, using Ni-TiO2 as the photocatalyst applied to the 
aqueous solution in suspension. The operating parameters were photocatalyst dose, dye concentration, pH, bias potential, 
and supporting electrolyte. It was observed that 0.6 mg L-1 was the optimum nanocomposite dose for efficient dye 
degradation. As for the effect of initial dye concentration, a value of 50 mg L-1 was found to cause maximum removal 97% 
although the rate of degradation decreased at higher concentrations. Further, a pH value of 7 led to the highest efficiency 
of dye degradation. It was also seen that the highest degree of removal was achieved at a bias potential of 1.6 V. Also, the 
NaCl concentration of 5 mg L-1 was found to be the optimal dose for maximum dye decomposition. Another observation 
was the substantial reduction in the TOC and COD values of the dye solution owing to the treatment. Cost analysis was also 
done for the treatment process, considering the costs of electrical energy, UV irradiation, photocatalyst, and electrolyte as 
main cost items. Given that the energy required by the experiment was supplied by solar cells, the money that would have 
otherwise been spent on electricity was saved. The efficiency of the photocatalyst was studied using XRD and SEM 
techniques. The post-treatment product was characterized using HPLC, FT-IR, and GC-MS studies. As a result, intermediate 
compounds were identified, and a pathway was proposed for the degradation of the dye. 

 
Fig. 1. Proposed mechanism for the PEC (a) Schematic representation of the photoelectrochemical system used (1: solar 
cell; 2: charge controller; 3: DC power; 4: stirrer; 5: UV lamp; 6: electrodes; 7: aluminum foil; 8: magnet) (b), SEM image 
original Ni-TiO2 (c), and Ni-TiO2 dyed by Acid Red 88 (d).  
 
[1] Z. Aksu, I.A. Tatli, O. Tunc, J. Chem. Eng. 142 23–39 (2008).  
[2] Y.L. Su, S. Han, X.W. Zhang, X.Q. Chen, L.C. Lei, Mater. Chem. Phys. 110 239–246 (2008). 
[3] X. Wang, H.M. Zhao, X. Quan, Y.Z. Zhao, S. Chen, J. Hazard. Mater. 166 547–552 (2009). 
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In this communication we report the thermodynamic of clouding of mixed systems of MEGA 10/Triton X-100, two nonionic 
surfactants belonging to the alkyl-N-methylglucamidesand polyoxyethylene alkyl ether families, respectively. The study was 
performed in water and in the presence of NaCl. The cloud point of a nonionic surfactant can be considered as the limit of 
its solubility as it phase separates at temperatures above the cloud point [1,2]. The clouding species release their solvated 
water and separate out from the solution. The presence of sugar surfactant monomers in the mixed micelle enhances the 
cloud point of the system. The phase separation is sensitive to the presence of NaCl in the micellar solution which induces 
cloud point depression, thereby suggesting that the presence of electrolyte produces a marked alteration of the hydration 
layer of micelles.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Cloud point temperature as a function of mole fraction of Triton X-100 in the bulk. 

For all the systemsthe values of 0
CPG were positive. The clouding process is non-spontaneous (as it is caused by 

desolvating the species using temperature). The cloud point process is exothermic in nature for the mixed micellar system, 

as proven by the negative value of 0
CPH . The process is more exothermic as the presence of the sugar-based surfactant 

in the mixed micelle increases (with and without NaCl in the solution). Furthermore, the negative values of 0
CPS indicate 

that the association of micelles in the clouding phenomenon is entropically unfavorable. It was observed from the enthalpy-
temperature plots that the change in heat capacity of clouding phenomenon is negative, indicating the important role 
played by dehydration in this thermodynamic process. This study found that the enthalpy-entropy compensation 
relationship holds for this process. The micelle-water interactions were characterized from the compensation 
temperatures. 
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Urea is the major nitrogenous fertilizer in Pakistan bear high losses in terms of ammonia volatilization. The problem causes 
one side the huge national loss of nitrogenous resources and on the other side the loss of crop yield due to the lack of 
nutrients. When urea is applied to the soil, nitrogen loss occurs due to ammonia volatilization on account of rapid 
hydrolysis of urea to ammonia by the action of enzyme urease. This study was carried out to minimize ammonia losses 
under laboratory conditions by using different urease inhibitors. Soil samples were collected from Cotton and Rice farms of 
Department of Crop Physiology, University of Agriculture Faisalabad, Pakistan. The urea, urea + ammonium thiosulfate 
(ATS), urea + sodium thiosulfate (STS) and urea + mixture (ATS + STS + Boric acid) were individually applied on soil surface. 
Ammonia loss from soil surface was measured and the experimental data was analyzed statistically. When only urea was 
applied maximum ammonia loss was observed during 8-10 days of urea application, after that nitrogen loss was decreased 
with passage of time.  The pattern of ammonia losses was similar when urea was applied with other urease inhibitors like 
urea + ammonium thiosulfate (ATS), urea + sodium thiosulfate (STS) and urea + mixture (ATS + STS + Boric acid) except that 
there was marked reduction in ammonia loss. Urea + ATS reduce nitrogen loss in cotton and rice soil 24.45% and 24.87% 
respectively. When urea + ST was applied in cotton and rice soil it reduced nitrogen loss 25.13% and 25.35% respectively. 
The combination of these inhibitors with urea reduced ammonia loss in cotton 21.4% and 21.77% in rice soil. The results of 
this research work are encouraging enough. It is a fruitful step towards control of urea loss as well as control the 
environmental pollution of ammonia.  
 
Keywords: fertilizer, ammonium thiosulfate, sodium thiosulfate, ammonia loss, urese inhibitors 
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this research work are encouraging enough. It is a fruitful step towards control of urea loss as well as control the 
environmental pollution of ammonia.  
 
Keywords: fertilizer, ammonium thiosulfate, sodium thiosulfate, ammonia loss, urese inhibitors 
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A greener, swift and nearly solvent free liquid phase micro extraction (LPME) method based on solidification of floating 
organic drop (SFOD) followed by liquid chromatography tandem mass spectrometry has been proposed for the 
ultrasensitive determination of most widely used organophosphate insecticides [Ethyl-Chlorpyrifos (E-Chlp) with Methyl-
Chlorpyrifos (M-Chlp)] in human biological samples (blood, urine). The proposed method is highly effective to extract the 
selected pesticides from biological samples (100 µL) by using only 8.0 µL of organic solvent (1-dodecanol) without any prior 
treatment viz. blood plasma separation. The optimized conditions were established at 30 minutes of sampling time, 45°C 
extraction temperature, sample dilution with 8.0 mL of de-ionized water, agitation rate 400RPM and sample solution pH-
3.0. Ultra-sensitivity of the method was verified by obtaining the limits of detection (LODs) in urine at 0.9 ng L-1(E-Chlp), 5.6 
ng L-1(M-Chlp) and for blood it was 4.3 ng L-1(E-Chlp), 11.2 ng L-1 (M-Chlp) with a signal to noise ratio of 3:1. The method 
exhibits good linearity behavior with correlation coefficients R2 > 0.991 ranging from 05-900 ng L-1(E-Chlp) and 20-2500 ng L-

1(M-Chlp). At optimum conditions, the enrichment factor was relatively very high for E-Chlp and M-Chlp at 987 (blood), 
1156 (urine) and 762 (blood), 933 (urine) respectively. Trueness of the method was validated by executing recovery studies 
at three concentration levels, where mean recovery percentages obtained were more than 94.4% in both matrices. Overall, 
outcomes exhibits that the proposed LPME-SFOD-LC/MS/MS method is highly efficient for ultra sensitive determination of 
E-Chlp and M-Chlp in human blood and urine samples with excellent specificity, least solvent utilization within reasonable 
time limit and could be applied for high throughput assays in epidemiological/toxicological studies, forensic laboratories 
and risk monitoring agencies to enhance the scientifically based societal benefits. 

 
Keywords: Liquid Phase Micro Extraction (LPME) based on Solidification of Organic Droplet, Miniaturized Extraction 
Technique, Analytical Chemistry, Green Chemistry 
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Ambient air quality data of Islamabad for six air pollutants (carbon monoxide (CO), oxides of nitrogen (NO and NOy′), sulfur 
dioxide (SO2), ozone (O3), fine particulate matter (PM2.5), and non-methane hydrocarbons (NMHCs)) was collected for five 
years (2007-2011). For this purpose, automated fixed and mobile air monitoring stations were used. Data analysis reveals 
annual average mass concentration of PM2.5 (~45 to ~95 µg/m3) and NO concentration (~41 to ~120 µg/m3) higher than 
Pakistan’s National Environmental Quality Standards (NEQS). Annual O3 concentration is within the permissible limits, 
however, hourly concentration exceed the NEQS mostly during summer months.   
 
Correlation studies show that carbon monoxide has a significant positive correlation with NO and NOy′, whereas, with 
ozone, a significant negative correlation is observed. The regression analysis estimates the background CO concentration to 
be ~300 to ~600 ppbv in Islamabad. The higher ratio of CO/NO (~10) suggests that mobile sources are the major contributor 
to NO concentration. On the other hand, the lower SO2/NO ratio (~0.011) indicates the contribution of point sources in 
Islamabad. NO and SO2 correlation indicates a direct emission sources containing high sulfur content. A fraction of 
secondary PM2.5 is produced by chemical conversion of NO into nitrates. Regional background O3 concentration for 
Islamabad has been determined to be ~31ppbv.  
  
The study suggests that there is an increase in O3 concentration with increases in photochemical conversion of NO to 
reservoir NOy′ species. It recommends the development of effective control strategies to meet ambient air quality standards 
through an integrated assessment model. 
 
Keywords: Islamabad; air pollution; ozone 
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ozone, a significant negative correlation is observed. The regression analysis estimates the background CO concentration to 
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to NO concentration. On the other hand, the lower SO2/NO ratio (~0.011) indicates the contribution of point sources in 
Islamabad. NO and SO2 correlation indicates a direct emission sources containing high sulfur content. A fraction of 
secondary PM2.5 is produced by chemical conversion of NO into nitrates. Regional background O3 concentration for 
Islamabad has been determined to be ~31ppbv.  
  
The study suggests that there is an increase in O3 concentration with increases in photochemical conversion of NO to 
reservoir NOy′ species. It recommends the development of effective control strategies to meet ambient air quality standards 
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Immobilized microorganisms on graphite were prepared by cultivating the bacterium in a mixture of culture medium and 
graphite. The ability of a biofilm of Paenibacillus polymyxa and Pseudomonas sp separately supported on graphite to 
remove lead from aqueous solutions was investigated in batch assays. The equilibrium data were described by Langmuir, 
Freundlich and Dubinin –Radushkevich. The best fit was obtained with the Langmuir model for both bacteria. The maximum 
adsorption capacity of graphite/Paenibacillus polymyxa (29.67 mg/g) is better than that of graphite/Pseudomonas sp (18.14 
mg/g) using the Langmuir model. SEM images of carrier without immobilized microorganisms and carrier with immobilized 
microorganisms shows many differences between the surfaces. 
 
Keywords: Bacteria, biosorption, lead, graphite 
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Glycerol, as a by-product of biodiesel production, is a clean and environmentally friendly biomass platform molecule, and it 
can be converted into more valuable chemicals, such as 1,2-propandiol (1,2-PD), 1,3-propandiol (1,3-PD), ethylene glycol 
(EG) and others[1-3]. Ruthenium has been considered as one of the most effective catalysts in the hydrogenolysis of 
glycerol, but Ru catalysts showed the tendency resulting in over-hydrogenolysis and degradation of glycerol to form more 
by-products, such as CH4 etc. On the other hand, palladium catalysts had less CH4 production in the glycerol hydrogenolysis. 
In this study, Pd was chosen as active component, and the effect of different kinds of supports were investigated. The 
structure and properties of Pd catalysts were also characterized.    
 
The supported Pd catalysts were all prepared by the impregnation method using PdCl2 solution. After impregnation, the 
water was removed and the catalyst precursor was dried at 110oC for 10h, and then calcined at 350oC for 5h in air. The 
hydrogenolysis of glycerol was carried out in a 100ml stainless steel autoclave with a magnetic stirrer. The reaction 
conditions were 40wt% glycerol solution, 160oC, 8MPa H2 and 8 hours, and 0.15g Pd catalyst was used. After reaction, the 
gas phase products were collected and analyzed by a gas chromatograph with a TCD detector and a TDX-01 column. The 
liquid products were analyzed by a gas chromatograph with a FID detector and a PEG-20M column. The catalysts were 
characterized with XRD, TEM, ICP and BET methods. 
   
The effect of different supports (Al2O3, TiO2, CeO2, MgO, ZnO, HZSM5, SBA15 and etc) on the performance of Pd catalysts 
were examined. In the conditions of 160oC and 8MPa H2, the conversions of glycerol were not high (<4%), but the 
selectivities to 1,2-PD and 1,3-PD were relatively high (total 50-65%). For the distribution of the products, the selectivity to 
1,2-PD was about 40% to 60% and the ethylene glycol was 8%-23%. In the gas phase products, the content of CO was trace 
(selectivity <0.8%) and the selectivity to CH4 was low. The selectivities to 1,3-PD were relatively high for Pd/Al2O3, 
Pd/HZSM5 and Pd/TiO2 (8-14%). And in these three catalysts, the selecticities to 1,2-PD were also high (about 50%). It 
semms that the Pd catalysts supported on acidic supports showed better performance than that supported on basic ones. 
The adding of Re component could increase the conversion of glycerol (up to about 8-10%) and also increase the selectivity 
to 1,3-PD (up to about 17%). The Pd and Re might have synergistic interaction to promote the activity and the selectivy. The 
reaction temperature was one of the influence factors in this reaction. The conversion of glycerol was higher at 170oC than 
at 160oC, and the selectivities to 1,2-PD and 1,3-PD were also higher at 170oC.   
 
References 
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2. ES. Vasiliadou, AA. Lemonidou, Organic progress research & development, 15, 4 (2011). 
3. M. Dasari, P. Kiatsimkul, W. Sutterlin and G. Suppes, Appl. Catal., A, 281, 1-2 (2005).  
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Dyeing and finishing of textile goods is a major concern to the environmentalist, due to the introduction of large quantities 
of color, chemical oxygen demand, nonbiodegradable organics, and other hazardous chemicals into the process effluents. 
Discharge of such effluents imparts color to receiving streams and affects its aesthetic value. Colors interfere with 
penetration of sunlight into waters, retard photosynthesis, inhibit the growth of aquatic biota and interfere with gas 
solubility in water bodies. There is a need to develop effective methods for the removal of such organic pollutants, either to 
less harmful compounds or, to their complete mineralization. Considerable efforts have been made by many researchers to 
find appropriate treatment systems in order to remove pollutants and impurities of wastewaters emanated from the textile 
industries. Advanced oxidation processes (AOPs) are considered as the most attractive methods for the treatment of 
contaminated water containing toxic and nonbiodegradable pollutants. AOPs to improve the removal performance are 
always of interest and the photochemical oxidant, UV/peroxydisulfate process, could be a good candidate for such a 
purpose. Peroxydisulfate (S2O8 2−) is a strong oxidant (E0= 2.05 V) which has been used widely in the petroleum industry for 
the treatment of hydraulic fluids or as a reaction initiator .It has also been reported to be effective for degrading organics in 
hazardous wastewaters in acidic or basic media through direct chemical oxidation, where peroxydisulfate is used as a 
sacrificial reagent. 
 

In this study, photochemical oxidation of C.I. Acid Blue 25 (AB25), a commercially important anthraquinonic dye, 
by UV/ K2S2O8 process was investigated. Experiments were conducted in batch mode using a low-pressure mercury lamp 
emitting mainly at 253.7 nm. The influence of operating parameters such as initial K2S2O8 concentration, initial 
concentration of dye and pH were examined. The extent of degradation was inversely proportional to the initial substrate 
concentration.  The photochemical degradation of AB25 was clearly promoted in the presence of K2S2O8 and the promoting 
effect on degradation increased with increasing K2S2O8 concentration.  The degradation rate increased with decreasing pH 
and initial dye concentration. 
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Melanoma is the most aggressive type of skin cancer. It is considered as a malignant tumor of melanocytes. Patients with 
advanced melanoma have a median survival time of less than one year, and the estimated 5-year survival rate is less than 
15%.[1,2] A number of reports have recently reported diarylamides and diarylureas with potential antiproliferative 
activities against melanoma cell lines.[3] In this work, a new series of 8-amino(acetamido)quinolines were evaluated for 
antiproliferative activities against ten human melanoma cell lines, in silico studies, and ERK kinases inhibitory activities. 
 

 
 
Figure 1. Structures of Sorafenib, Vemurafenib, and the target compounds. 
Compounds 1l, 2l, 3c, and 4c showed the highest potency against A375P cell line with IC50 values in sub-micromolar scale. In 
addition, compounds 1l, 2a, and 2l demonstrated the highest potencies over NCI-9 melanoma cell line panel. Of special 
interest, compounds 1l and 2l exerted 2-digit nanomolar IC50 values over four and five cell lines, respectively. Compounds 2l 
and 4c showed significant and dose-dependent ERK kinase inhibitory activity. 
This study led to discovery of two lead compounds for future development of antiproliferative agents targeting ERK 
pathway for treatment of melanoma, 1l and 2l, with amide linker and 2,3-dihydrobenzo[b][1,4]dioxine terminal moiety. 
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Burkholderia cenocepacia is Gram-negative bacteria from the phylum Proteobacteria and is one of the nine Burkholderia 
genomovars which make up the Burkhoderia cepacia complex. Burkholderia species is a human and plant pathogenic 
bacteria which can be found in soil and water and cause infection in patients with compromised immune system. Being a 
pathogenic bacteria, the Burkholderia sp. also produces antinematodal, antimicrobial, and antifungal compounds. Due to its 
infectious properties, the secondary metabolites from Burkholderia cenocepacia have not been reported before. Other 
Burkholderia species such as Burkholderia thailandensis which is less potent as human pathogen has been investigated and 
yielded a number of compounds with interesting structures and bioactivities, e.g. bactobolins and FK228. This is the first 
report in the investigation of secondary metabolites from this pathogenic bacteria to our knowledge. Our study thus far has 
led to the discovery of a few low molecular weight compounds. The purification of these compounds involved the use of 
various chromatographic methods, e.g. column chromatography, centrifugal chromatography and thin layer 
chromatography (TLC). The separation of compounds was guided by UV detector and staining reagents, e.g. anisaldehyde 
and iodine. The structure elucidation of the compounds was performed by using Nuclear Magnetic Resonance (NMR), liquid 
chromatography-mass spectrometry (LCMS), ultraviolet spectroscopy (UV) and infrared spectroscopy (IR). 
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antiproliferative activities against ten human melanoma cell lines, in silico studies, and ERK kinases inhibitory activities. 
 

 
 
Figure 1. Structures of Sorafenib, Vemurafenib, and the target compounds. 
Compounds 1l, 2l, 3c, and 4c showed the highest potency against A375P cell line with IC50 values in sub-micromolar scale. In 
addition, compounds 1l, 2a, and 2l demonstrated the highest potencies over NCI-9 melanoma cell line panel. Of special 
interest, compounds 1l and 2l exerted 2-digit nanomolar IC50 values over four and five cell lines, respectively. Compounds 2l 
and 4c showed significant and dose-dependent ERK kinase inhibitory activity. 
This study led to discovery of two lead compounds for future development of antiproliferative agents targeting ERK 
pathway for treatment of melanoma, 1l and 2l, with amide linker and 2,3-dihydrobenzo[b][1,4]dioxine terminal moiety. 
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and iodine. The structure elucidation of the compounds was performed by using Nuclear Magnetic Resonance (NMR), liquid 
chromatography-mass spectrometry (LCMS), ultraviolet spectroscopy (UV) and infrared spectroscopy (IR). 
 
References 
1. Z. Lin, J. O. Falkimham, K. A. Tawfik, P. Jeffs, B. Bray, G. Dubay, J. E. Cox, and E. W. Schmidt, J. Nat. Prod. 75, 1518 

(2012). 
2. K. Scherlach, N. Brendel, K. Ishida, H. M. Dahse, and C. Hertweck, Org. Biomol. Chem. 10, 5756 (2012). 
3. P. Klausmeyer, S. M. Shipley, K. M. Zuck, and T. G. McCloud, J. Nat. Prod. 74, 2039 (2011). 
4. C. Wang, L. M. Henkes, L. B. Doughty, M. He, D. Wang, F. J. Meyer-Almes, and Y. Q. Cheng, J. Nat. Prod. 74, 2031 

(2011). 
5. R. E. Mitchell and K. L. Teh, Org. Biomol. Chem. 3, 3540 (2005). 
6. M. Z. Sultan, K. Park, S. Y. Lee, J. K. Park, T. Varughese, and S. S, Moon, J. Antibiotic 61, 420 (2008). 
7. T. Mori, T. Yamashita, K. Furihata, K. Nagai, K. Suzuki, Y. Hayakawa, K. Shin-ya, J. Antibiotic 60, 713 (2007). 
8. J. G. Kang, S. Y. Shin, M. J. Kim, V. Bajpai, D. K. Maheshwari, and S. C. Kang, J. Antibiotic 57, 726 (2004). 

 
Keywords: Burkhoderia sp., secondary metabolite 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Life Chemistry / LC-P-01

922

An Ultrasensitive Impedimetric Biosensor For Detection Of HER-3: Early 
Detection Of Breast Carcinoma 

M. Çetin Canbaz1, M.Nur Sonuç2, Ç.Sayikli Şimşek1, M. Kemal Sezgintürk1 
1Namık Kemal University Faculty of Science and Art, 59030, Tekirdağ, Turkey 

2Namık Kemal University School of Health, 59030, Tekirdağ, Turkey 
Presenting author: mnsonuc@nku.edu.tr 

 

HER-3 protein has been found in normal human adult and fetal tissues, including the breast, and has also been shown to be 
expressed at both the mRNA and protein levels in a number of tumor cell lines and primary tumor material [1]. HER-3  
protein  has been found  to be overexpressed  in   range  of  tumors  including  those  of  the  breast [2]. Therefore HER-3 is 
as prognostic indicators in breast carcinomas. In order to detect breast carcinoma initially, rapidly, sensitive, selective and 
low-cost, a biosensor determined HER-3 is aimed. 

Between several semiconductor electrodes, indium-tin oxide (ITO) is a very likely material for the characterization of 
biological systems. Due to their polarizable properties, ITO surfaces are stable under physiological states [3]. 

In this present study, a new impedimetric biosensor, based on the use of anti-HER-3 was developed for the determination 
of HER-3. Anti-HER-3 was immobilized through covalent coupling with aminopropyltriethoxysilane which formed a self-
assembled monolayer on indiumtinoxide (ITO) -coated PET electrodes. Cyclic voltammetry (CV) and electrochemical 
impedance spectroscopy (EIS) techniques were employed to characterize the immobilization process and to detect HER-3. 
Detection range of HER3 is between 40-200 fg/μL. To provide successful biosensor current all experimental parameters 
were optimized. Also repeatibility assays were performed. Constructed biosensor was applied to artificial serum samples.  
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Vitamin A or retinol, stored in the liver, plays an important role for many prosses in the body such as proliferation, vision, 
differentiation and reproduction [1].  Retinol is carried from the liver to target tissue by retinol binding protein (RBP) which 
is synthesised in the liver, gonads, kidneys, adipocytes and retinal pigment epithelium [2]. Studies have shown that 
increased systemic retinol binding protein (RBP) levels are associated with insulin resistance and hyperinflammation in 
diabetic and obese patients [3].  
 
Between several semiconductor electrodes, indium-tin oxide (ITO) is a very likely material for the characterization of 
biological systems. Due to their polarizable properties, ITO surfaces are stable under physiological states [4]. 
 
The aim of this study is to determine RBP with modified indium tin oxide (ITO) electrode.  Anti RBP was immobilized 
through covalent coupling with 3-Aminopropyltetraetoxysilane (APTES) which formed a self-assembled monolayer on ITO. 
Cyclic voltammetry (CV) and electrochemical impedance spectroscopy (EIS) techniques were employed to characterize the 
immobilization process and to detect RBP. To provide successful biosensor current all experimental parameters were 
optimized. The detection range is between 0,25fg/µl-1,25 fg/µl. Moreover, the repeatability of constructed biosensor was 
carried out. And finally the proposed anti-RBP based biosensor was employed to determine RBP content in artificial serum 
samples. 
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The most common saturated fatty acid, palmitic acid (PA) has been shown to induce insulin resistance and impaired glucose 
uptake in skeletal muscle. This study was to examine the protective effect of essential fatty acids (EFAs), linoleic acid (LA) 
and α-linolenic acid (ALA) against PA-induced impairment of glucose uptake using C2C12 myotubes. PA significantly 
decreased glucose uptake of myotubes in the absence and presence of insulin. However, co-supplementation of different 
unsaturated fatty acids prevented PA-induced decrease in glucose uptake. Among them, polyunsaturated LA (C18:2) and 
ALA (C18:3) showed stronger effect than that of corresponding monounsaturated fatty acid, oleic acid (OA, C18:1) in terms 
of enhancing glucose uptake activity. To determine molecular mechanisms underlying the action of EFA, we have 
investigated the effects of fatty acid on the activation of protein kinase B (Akt) and 5’-adenosine monophosphate-activated 
protein kinase (AMPK) signaling pathways which are important mediators in regulation of cellular glucose uptake. The 
results showed that EFAs restored suppressed insulin signaling in PA-treated myotubes, which is characterized by the 
increased phosphorylation of Akt and dephosphorylation of serine kinases (PKCθ and JNK). Furthermore, EFAs activated 
AMPK and acetyl-CoA carboxylase (ACC), which can be prevented using an AMPK inhibitor, adenine 
9-β-D-arabinofuranoside (araA). Preincubation of araA significantly decreased EFA-stimulated glucose uptake, indicating 
that AMPK pathway is also involved in action of EFA. Thus, we concluded that protective effect of EFAs against PA-induced 
impairment of glucose uptake associated with its ability to enhance glucose uptake via Akt and AMPK activation in C2C12 
myotubes. 
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Sulphanamide compounds (R-SO2-NH2) contain an acidic nitrogen moiety, histidine and imidazole, which are heterocyclic 
aromatic imines [1] and constitute an important class of drugs [2]. In vitro inhibition effects of sülfanilamide derivatives (2-
amino-5-methyl-1,3-benzene disülfanilamide and 3,5-Dichlorosulfanilamide) on bovine Lactoperoxidase (LPO; E.C. 1.11.1.7) 
enzyme were investigated. LPO was purified 410-fold with Amberlite CG 50 resin and CNBr-activated-Sepharose 4B affinity 
chromatography from skimmed bovine milk [3], and the purity of the enzyme was checked by SDS-PAGE, a single band was 
detected corresponding to 80 kDA. The Rz (A412/A280) value for LPO was 0.9. Inhibition effects of 2-amino-5-methyl-1,3-
benzene disülfanilamide and 3,5-Dichlorosulfanilamide on LPO enzyme were determined using ABTS chromogenic substrate 
at pH:6. Km and Vmax values of the purified enzyme were determined to be 0,14 mM and 0,55 μmol/min.ml, respectively, 
for pH: 6 at 20 0C. To determine kinetic properties of the sülfanilamide derivatives, both Ki and IC50 parameters on bovine 
LPO were firstly determined. 
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Pesticides commonly used in agriculture against pests, known to cause many adverse effects on organisms. In this study, 
some commonly used pesticides effects on catalase that is antioxidant defense system enzymes and availability of 
regeneration of the effect were investigated. 
For this purpose, widely used in the Thrace Region of organophosphate pesticides, Malathion and Diklorvos'un class, class 
of synthetic pesticides, deltamethrin and lambda Cyhaloetrin'in Pyretroid effects on catalase and regeneration of the effect 
with 2-PAM (pralidoxime (2-pyridine aldoxime methyl chloride)) were investigated. 
As a result of essays, catalase enzyme, 1.484-14.84 mM concentration range for the Lambda cyhaloetrin showed 25-90% 
inhibition and 13-30% regeneration, respectively.  Catalase, 17.675-141.4 mM concentration range for malathion showed 1- 
88% inhibition and  12-2% regeneration, respectively. The enzyme, 0.742-7.42 mM concentration range for deltamethrin, 
showed 8-90% inhibition and 8-6% regeneration, respectively. The enzyme, 3.535-141.4 mM concentration range for 
dichlorvos, showed 50-92% inhibition and 8-4% regeneration, respectively. 
Catalase enzyme activity, inhibition and regeneration experiments, increasing concentrations of pesticides in direct 
proportion to the inhibition and regeneration was observed for all pesticides. In particular the inhibition and regeneration 
of lambda cyhalothrin is quite apparent. 
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A novel enzyme based pH biosensor for determination of triglycerides (TGs) was constructed. Bioactive layer of pH 
biosensor was prepared using gelatin matrix, lipase enzyme in phosphate buffer and glutaraldehyde as crosslinker on 
modified tip of a glass pH electrode. The pH biosensor measures the change in the pH of the reaction medium which is 
caused by formation of fatty acids as a result of hidrolysis of TGs by lipase in the bioactive layer of the biosensor. The 
concentration of TGs added in reaction medium was directly proportional to the measured pH [1,2]. The prepared 
biosensor showed optimum response when operated at the 35°C in 0.1 M, pH 7.5 sodium phosphate buffers, for 20 min. 
Under the optimum conditions, linear concentrations range of the biosensor was obtained from 16.5 to 82.5 mM of TGs 
concentrations. The storage and operational stability, reproducibility of the pH biosensor were studied. The pH biosensor 
was used for the determination of TGs in blood serum samples. 
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The main goals of the present study were to determine the anticancer activity of a new cyano-bridged {Ag I (CN) 2} 
coordination compound, coded as AN5 (C16H34Ag2N8NiO5) on some cancer cell lines in vitro and enlighten it’s mechanism of 
action. The new coordination compound was synthesized using "brick-mortar" method[1]. The antiproliferative and 
cytotoxic activities of AN5 on HeLa, C6 and HT29 cancer cell lines were determined using Sulphorhodamin B (SRB) and 
lactate dehydrogenase assays respectively. The mechanism of action of the AN5 was clarified using DNA laddering assay. 
According to SRB and LDH test results, AN5 were significantly antiproliferative and cytotoxic on the tumor cell lines 
compared to control anticancer drug, 5-fluorouracil (5-FU). The antiproliferative activity of AN5 was higher on HeLa cells 
[Figure 1]. 

                                                                           
Figure 1. SRB cell proliferation test          Figure 2. DNA banding test: 1. Marker,           Figure 3. LDH cytotoxicity test 

2. HT29 control,3. HT29+AN5 
  
The LDH test results revealed that the AN5 was significantly cytotoxic than 5-FU, suggesting that AN5 may be detrimental to 
the cell membrane [Figure 3]. The compound AN5 caused laddering of genomic DNA, indicating that it may act through 
inducing apoptosis on the cells [Figure 2]. The results of the study indicate that the AN5 is a potent anticancer molecule 
with drug potential.  
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Chrysophthalmum montanum (DC) Boiss. is belong to family Asteraceae and member of this family have diversely biological 
activity. In this study Chrysophthalmum montanum (DC) Boiss. was used. Plant samples collected from Elazığ city, Baskil 
town, Doğancık village, north of Bolucuk arable field sholders.  In this study investigated hegzane extract of 
Chrysophthalmum montanum. This is the first study that identificate genus Chrysophthalmum montanum (DC) Boiss.  ’s 
chemical composition in hexane. Extracts analised by GC-MS. Trans-chrysanthemal was detected as % 35.59, Limonen-6-ol, 
%18.40 and Parthenolide %16,16 in Chrysophthalmum montanum (DC). Boiss extract of hegzane. 
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Amiodarone, [2-butyl-3-(3’,5’-diiodo-4-diethyl-amino-ethoxy-benzoyl)-benzofuran], is a potent antiarrhythmic agent 
frequently used in the treatment of supraventricular and ventricular arrhythmias [1]. The use of the drug is associated with 
a relatively high incidence of adverse effects that affect liver, lungs, pancreas, central nervous system, eyes, thyroid and 
skin [2]. Vitamin U (Vit U), methylmethionine sulfonium chloride, is a vitamin-like active substance and present in the 
largest quantity in species belonging to the Brassicaceae family [3]. In this study, we aimed to investigate the biochemical 
effects of vitamin U on amiodarone- induced hepatotoxicity in rats. Male Sprague-Dawley rats were randomly divided into 
four groups. Group I; control animals receiving corn oil. Group II; control animals receiving Vit U (50 mg/kg) for 7 days 
orally. Group III; animals receiving 100 mg/kg amiodarone for 7 days orally. Group IV; animals receiving Vit U orally for 7 
days (in the same dose and time) 1 h prior to the administration of amiodarone. On the 8th day, all the animals were 
sacrificed. Blood samples were taken. Serum aspartate transaminase, alanin transaminase, alkaline phosphatase activities 
and bilirubin, cholesterol, lipid levels were increased and prolidase activity was decreased in amiodarone group. 
Administration of Vit U reversed these effects in amiodarone group. The present study showed that Vit U has a protective 
effect on serum parameters in amiodarone-induced hepatotoxicity in rats.  
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Non-steroidal anti-inflammatory drugs (NSAIDs) are used extensively in clinical practice for their ability to alleviate the 
swelling, redness and pain associated with inflammation, and to reduce fever [1]. Antioxidants provide necessary defense 
against the oxidative-stress-induced damages [2]. In this study, we aimed to investigate the biochemical effects of 
antioxidants on indomethacin- induced kidney injury in rats. Male Sprague-Dawley rats were randomly divided into four 
groups. Group I; intact animals. Group II; control animals receiving vitamin C (vit C) (100 mg/kg), vitamin E (vit E) (100 
mg/kg), beta-carotene (15 mg/kg) and sodium selenate (Se) (0.2 mg/kg) for 3 days orally. Group III; animals receiving 25 
mg/kg indomethacin. Group IV; animals receiving vit C, vit E, beta-carotene and Se orally for 3 days (in the same dose and 
time), 2 h prior to the administration of indomethacin. 6 h after indomethacin administration all the animals were 
sacrificed. Kidney tissue samples were taken and homogenized in 0.9 % saline to make up to 10% homogenate. The 
homogenates were used for determining protein, lipid peroxidation (LPO), protein carbonyl levels (PC) and enzyme 
activities. Kidney superoxide dismutase and glutathione peroxidase activities were decreased, LPO and PC levels, lactate 
dehydrogenase, myeloperoxidase and xanthine oxidase activities were increased in indomethacin group. Treatment with 
antioxidants reversed these effects in indomethacin group. The present study showed that vit C, vit E, beta-carotene and Se 
exerted antioxidant effects and may prevent kidney damage caused by indomethacin. 
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Amiodarone, [2-butyl-3-(3’,5’-diiodo-4-diethyl-amino-ethoxy-benzoyl)-benzofuran], is a potent antiarrhythmic agent 
frequently used in the treatment of supraventricular and ventricular arrhythmias [1]. The use of the drug is associated with 
a relatively high incidence of adverse effects that affect liver, lungs, pancreas, central nervous system, eyes, thyroid and 
skin [2]. Vitamin U (Vit U), methylmethionine sulfonium chloride, is a vitamin-like active substance and present in the 
largest quantity in species belonging to the Brassicaceae family [3]. In this study, we aimed to investigate the biochemical 
effects of vitamin U on amiodarone- induced hepatotoxicity in rats. Male Sprague-Dawley rats were randomly divided into 
four groups. Group I; control animals receiving corn oil. Group II; control animals receiving Vit U (50 mg/kg) for 7 days 
orally. Group III; animals receiving 100 mg/kg amiodarone for 7 days orally. Group IV; animals receiving Vit U orally for 7 
days (in the same dose and time) 1 h prior to the administration of amiodarone. On the 8th day, all the animals were 
sacrificed. Blood samples were taken. Serum aspartate transaminase, alanin transaminase, alkaline phosphatase activities 
and bilirubin, cholesterol, lipid levels were increased and prolidase activity was decreased in amiodarone group. 
Administration of Vit U reversed these effects in amiodarone group. The present study showed that Vit U has a protective 
effect on serum parameters in amiodarone-induced hepatotoxicity in rats.  
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sacrificed. Kidney tissue samples were taken and homogenized in 0.9 % saline to make up to 10% homogenate. The 
homogenates were used for determining protein, lipid peroxidation (LPO), protein carbonyl levels (PC) and enzyme 
activities. Kidney superoxide dismutase and glutathione peroxidase activities were decreased, LPO and PC levels, lactate 
dehydrogenase, myeloperoxidase and xanthine oxidase activities were increased in indomethacin group. Treatment with 
antioxidants reversed these effects in indomethacin group. The present study showed that vit C, vit E, beta-carotene and Se 
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In our study, glucose-6-phosphate dehydrogenase (G6PD, E.C. 1.1.1.49) was purified for the first time from hazelnut 
(Corylus maxima Miller) being abundant in Giresun (Turkey) and surroundings and some properties of the enzyme were 
investigated.  
 
G6PD was purified 36.2-fold from hazelnut by homogenization, ammonium sulfate precipitation, hydroxylapatite column 
chromatography. Temperature of +4ºC was maintained during the purification process. The protein content was 
determined by Bradford’s [1] and the enzyme activity was measured spectrophotometrically at 37ºC according to Beutler’s 
[2] and Betke’s [3] methods at 340 nm. The native molecular weights of enzymes were found with PAGE [4, 5] which 
showed one activity band corresponding to 271 kDa molecular weight. Moreover, the purity and subunit molecular weights 
of the enzymes were checked on SDS-PAGE [6] and it showed that the enzyme was an octamer composed of 33.820 kDa 
subunits. 
 
It was found that the purified glucose-6-phosphate dehydrogenase utilised only NADP+ as a coenzyme. The optimum pH 
value and optimum temperature of the enzyme were 8 and 37ºC. 
 
The affinity of the enzyme against the D-glucose-6-phosphate and NADP+ was investigated Km values were for D-glucose-6-
phosphate and NADP+ 1.9449 mM and 0.4192 mM, respectively. Vmax values were for D-glucose-6-phosphate and NADP+ 
0.0514 U/mL and 0.0428 U/mL, respectively. 
 
The effects of several inorganic and organic compounds and some detergents on the enzyme activity were determined.  

 
References 

1. M. M. Bradford, Anal. Biochem. 72, 248 (1976). 
2. E. Beutler, Red Cell Metabolism: A Manual of Biochemical Methods, 3rd ed. (Orlando, Grune and Stratton, 1984). 
3. K. Betke, G. J. Brewer and H. N. Kirkman, WHO Technical Report Series, 366 (1967). 
4. L. Ornstein, Ann. N. Y. Acad. Sci. 121, 321 (1964). 
5. B. J. Davies, Ann. N. Y. Acad. Sci. 121, 404 (1964). 
6. U. K. Laemmli, Nature, 227, 680 (1970). 
 
Keywords: Glucose-6-phosphate dehydrogenase, hazelnut, purification 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Life Chemistry / LC-P-01

933

Purification Of Glucose-6-Phosphate Dehydrogenase From Hazelnut (Corylus 
Maxima Miller) And Investigation Some Properties 

 
B. Boran Bayrak, R. Yanardag 

Istanbul University, Faculty of Engineering, Department of Chemistry, Division of 
Biochemistry, 34320, Istanbul, Turkey 

Presenting author: bertanb@istanbul.edu.tr 
 

In our study, glucose-6-phosphate dehydrogenase (G6PD, E.C. 1.1.1.49) was purified for the first time from hazelnut 
(Corylus maxima Miller) being abundant in Giresun (Turkey) and surroundings and some properties of the enzyme were 
investigated.  
 
G6PD was purified 36.2-fold from hazelnut by homogenization, ammonium sulfate precipitation, hydroxylapatite column 
chromatography. Temperature of +4ºC was maintained during the purification process. The protein content was 
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[2] and Betke’s [3] methods at 340 nm. The native molecular weights of enzymes were found with PAGE [4, 5] which 
showed one activity band corresponding to 271 kDa molecular weight. Moreover, the purity and subunit molecular weights 
of the enzymes were checked on SDS-PAGE [6] and it showed that the enzyme was an octamer composed of 33.820 kDa 
subunits. 
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Epilepsia is a neurologic disorder that may be associated with visual alterations. There are various antiepileptic drugs that 
have been used in the treatment of epilepsia. Valproic acid (VPA) is the one of these drugs that has been widely used for 
the treatment of epilepsy and other neuropsychiatric diseases such as bipolar disorders, migraine, and generalized mood 
disorders for nearly 40 years [1-3]. Antiepileptic drugs are known to result in visual disturbances. Vitamin B6 (Vit B6) play an 
important roles in the human body. They include transamination of amino acids, decarboxylation reactions, modulation of 
the activity of steroid hormones, and regulation of gene expression [4]. In this study, we aimed to investigate the protective 
effects of Vit B6 against VPA-induced lens damage in experimental animals. In this study, female four months old, Sprague 
Dawley rats were used. The animals were divided into four groups. Group I was intact control animals. Group II was control 
rats given Vit B6 (50 mg/kg/day) for seven days. Group III was given only VPA (500mg/kg/day) for seven days. Group IV was 
given VPA + Vit B6 (in a same dose and time). Vit B6 was given to rats by gavage and valproic acid was given by 
intraperitoneally. On the 8th day of experiment, all of the animals were fasted overnight and then sacrificed. Lens tissues 
were taken from animals, homogenized in 0.9 % saline to make up to 10 % homogenate. Homogenates were used for 
glutathione, lipid peroxidation, protein levels and enzyme analysis. Lens glutathione, lipid peroxidation levels and 
glutathione-S-transferase, glutathione peroxidase, glutathione reductase, aldose reductase activities were increased. On 
the other hand superoxide dismutase activity was decreased in VPA group. Treatment with Vit B6 reversed these effects. 
These results demonstrated that administration of Vit B6 is potentially benefical agent to reduce the lens damage in VPA 
toxicity, probably by decreasing oxidative stress. 
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Aluminium is the most abundant metal in the earth's crust and it is widely distributed. It occurs naturally in soil, water, air 
and enters the human body by them. Melatonin, the main secretory product of the pineal gland, is a well-known 
antioxidant that efficiently reduces lipid peroxidation due to oxidative stress. The aim of this study is to determine the 
protective effect of melatonin against aluminium-induced hepatotoxicity in rats. Wistar albino rats used in this study were 
divided into five groups. Group I: control, group II: melatonin control, group III: animals injected subcutaneously 10 mg/kg 
melatonin, group IV: animals injected intraperitoneally 5 mg/kg aluminium sulfate (Al2(SO4)3), group V: animals injected 
Al2(SO4)3 and melatonin in same time and doses. All groups were injected three times per week for one month. In Al group, 
myeloperoxidase [1], lactate dehydrogenase [2], thromboplastic activities [3], lipid peroxidation [4] and protein carbonyl 
levels increased [5], while liver glutathione [6] level decreased. In histological analysis, control rat tissues have normal 
histological appearances. In the group given solely Al, it was observed degenerative changes such as; picnotic nuclei, 
lymphoid infiltrate, hyperemia, necrotic areas, vacuolization and sinusoidal dilatations. Treatment with melatonin reversed 
all these effects.These results demonstrated that administration of melatonin is a potentially beneficial agent to reduce the 
liver damage in Al induced hepatotoxicity.  
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Aluminium is the most abundant metal in the earth's crust and it is widely distributed. It occurs naturally in soil, water, air 
and enters the human body by them. Melatonin, the main secretory product of the pineal gland, is a well-known 
antioxidant that efficiently reduces lipid peroxidation due to oxidative stress. The aim of this study is to determine the 
protective effect of melatonin against aluminium-induced hepatotoxicity in rats. Wistar albino rats used in this study were 
divided into five groups. Group I: control, group II: melatonin control, group III: animals injected subcutaneously 10 mg/kg 
melatonin, group IV: animals injected intraperitoneally 5 mg/kg aluminium sulfate (Al2(SO4)3), group V: animals injected 
Al2(SO4)3 and melatonin in same time and doses. All groups were injected three times per week for one month. In Al group, 
myeloperoxidase [1], lactate dehydrogenase [2], thromboplastic activities [3], lipid peroxidation [4] and protein carbonyl 
levels increased [5], while liver glutathione [6] level decreased. In histological analysis, control rat tissues have normal 
histological appearances. In the group given solely Al, it was observed degenerative changes such as; picnotic nuclei, 
lymphoid infiltrate, hyperemia, necrotic areas, vacuolization and sinusoidal dilatations. Treatment with melatonin reversed 
all these effects.These results demonstrated that administration of melatonin is a potentially beneficial agent to reduce the 
liver damage in Al induced hepatotoxicity.  
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This work focused on synthesis of alginate and chitosan beads [1], which are magnetic featured, using the prepared beads 
for urease immobilization, investigating optimum immobilization conditions and characterization, evaluating matrix 
comparatively.  For this purpose, two different magnetic particles (Fe3O4 and Fe2O3NiO2.H2O) were applied [2, 3] and the 
capacity of destruction of urea was investigated. 

Tablo1. Type of the used beads 
Name of bead Materyal Type of magnetic particles 
AIM Alginate Fe3O4 
AINM Alginate Fe2O3NiO2.H2O 
CIM Chitosan Fe3O4 
CINM Chitosan Fe2O3NiO2.H2O 

The optimization results were 1.0 mg/ml (AIM and AINM) and 1.5 mg/ml (CIM and CINM) for enzyme concentration; 50 mg 
(AIM and AINM) and 25 mg (CIM and CINM) for amount of carrier. The optimum temperature (20-60°C), optimum pH (3-
10), kinetic parameters, thermal stability (4-70°C), pH stability (4-9), operational stability (0- 360 min), reusability (35 times) 
and storage stability (6 month) were investigated for characterization of immobilized sets. The activities of all urease 
systems were determinated by the Berthelot method [4]. The existences of functional groups on AIM, AINM, CIM and CINM 
were confirmed by FT-IR spectrometer. The microstructures of the magnetic beads were studied by scanning electron 
microscopy (SEM).  

The optimum temperatures of free enzyme, AINM and CINM immobilized ureases were 35ºC while 40ºC was found for AIM 
and CIM immobilized ureases and the temperature profiles of all immobilized ureases were spread over a large area. All 
immobilized urease sets protected 50 % activity at 65ºC. But free urease lost 90 % activity at this temperature. Optimum 
curves were drawn to determine the effect of pH on activity of free and immobilized enzymes. While the optimum pH was 
7.5 for free enzyme, 7.0 was found for all immobilized sets. The pH scale of all immobilized sets spread over larger area 
than free one. One important criterion of immobilized enzymes was reusability in term of industrial use. The reusability of 
the immobilized urease systems were determined by measuring activity 35 times. AIM and AINM immobilized ureases 
protected 50 % activity after 28 times. CIM and CINM immobilized urease protected 50 % activity after 18 times.  
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The challenge of this study was to investigate the potential of alginate-chitosan beads containing magnetic nanoparticles as 
an immobilized system. The magnetic alginate beads were synthesized by dropping a solution of alginate containing urease 
and magnetic nanoparticles into a CaCl2 solution. Then, the magnetic alginate beads containing urease were coated with 
chitosan. Two different magnetic alginate-chitosan beads, ACIM and ACINM, were prepared using Fe3O4 and Fe2O3NiO2.H2O 
magnetic particles [1, 2] respectively.  

The parameters of optimization studies were initial enzyme concentration (0.5; 1; 1.5; 2 mg/ml), alginate concentration (1; 
2; 3; 4 %) and chitosan concentration (1; 2; 3; 4 mg/ml). The optimum enzyme concentrations were 1.5 mg/ml (both ACIM 
and ACINM). The other optimum conditions were found 3.0 % (w/v) for alginate concentration; 2.0 mg/ml for chitosan 
concentration.  

The optimum temperature (20-60°C), optimum pH (3-10), kinetic parameters, thermal stability (4-70°C), pH stability (4-9), 
operational stability (0- 240 min), reusability (19 times) and storage stability (6 month) were investigated for 
characterization of immobilized sets. The activities of all urease systems were determinated by the Berthelot method [3]. 
The existences of functional groups on ACIM and ACINM were confirmed by FT-IR spectrometer. The microstructures of the 
magnetic beads were studied by scanning electron microscopy (SEM).  

The optimum temperature of magnetic alginate chitosan urease beads was 40oC, while 35oC was found for free urease The 
optimum pHs of ureases were found 6.5 for ACIM and ACINM immobilized and 7.5 for free one. The temperature and pH 
profile of magnetic urease beads (both ACIM and ACINM) were spread over a large area. Km values of immobilized systems 
showed a small increase, however the values of Vm showed a small decrease compared with soluble enzyme.  Thermal 
stabilities of magnetic composite urease beads (both ACIM and ACINM) were studied and they maintained 50 % activity at 
70°C. But at this temperature free urease protect only 10 % activity. Similarly, the beads showed that the increase of the pH 
stability. The criteria of reusability which is extremely important to practical enzyme applications were also investigated and 
activity analysis was performed 19 times in succession. Magnetic urease beads (both ACIM and ACINM) maintained 50 % 
activity after 13 cycles. The obtained results show the prepared beads increased stability properties of urease. 
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The challenge of this study was to investigate the potential of alginate-chitosan beads containing magnetic nanoparticles as 
an immobilized system. The magnetic alginate beads were synthesized by dropping a solution of alginate containing urease 
and magnetic nanoparticles into a CaCl2 solution. Then, the magnetic alginate beads containing urease were coated with 
chitosan. Two different magnetic alginate-chitosan beads, ACIM and ACINM, were prepared using Fe3O4 and Fe2O3NiO2.H2O 
magnetic particles [1, 2] respectively.  

The parameters of optimization studies were initial enzyme concentration (0.5; 1; 1.5; 2 mg/ml), alginate concentration (1; 
2; 3; 4 %) and chitosan concentration (1; 2; 3; 4 mg/ml). The optimum enzyme concentrations were 1.5 mg/ml (both ACIM 
and ACINM). The other optimum conditions were found 3.0 % (w/v) for alginate concentration; 2.0 mg/ml for chitosan 
concentration.  

The optimum temperature (20-60°C), optimum pH (3-10), kinetic parameters, thermal stability (4-70°C), pH stability (4-9), 
operational stability (0- 240 min), reusability (19 times) and storage stability (6 month) were investigated for 
characterization of immobilized sets. The activities of all urease systems were determinated by the Berthelot method [3]. 
The existences of functional groups on ACIM and ACINM were confirmed by FT-IR spectrometer. The microstructures of the 
magnetic beads were studied by scanning electron microscopy (SEM).  

The optimum temperature of magnetic alginate chitosan urease beads was 40oC, while 35oC was found for free urease The 
optimum pHs of ureases were found 6.5 for ACIM and ACINM immobilized and 7.5 for free one. The temperature and pH 
profile of magnetic urease beads (both ACIM and ACINM) were spread over a large area. Km values of immobilized systems 
showed a small increase, however the values of Vm showed a small decrease compared with soluble enzyme.  Thermal 
stabilities of magnetic composite urease beads (both ACIM and ACINM) were studied and they maintained 50 % activity at 
70°C. But at this temperature free urease protect only 10 % activity. Similarly, the beads showed that the increase of the pH 
stability. The criteria of reusability which is extremely important to practical enzyme applications were also investigated and 
activity analysis was performed 19 times in succession. Magnetic urease beads (both ACIM and ACINM) maintained 50 % 
activity after 13 cycles. The obtained results show the prepared beads increased stability properties of urease. 
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The aims of the present study were synthesis of TiO2 microspheres for urease immobilization, investigating optimum 
immobilization conditions and evaluating matrix comparatively.  In the first method (A), urease enzyme was immobilized 
onto TiO2 microspheres by adsorption and then crosslinking. In the second method (B), TiO2 microspheres were coated with 
chitosan-urease mixture.  

The TiO2 microspheres were prepared by sol gel templating method. [1]. The parameters of the method A were initial 
enzyme concentration (0.5; 1; 1.5; 2 mg/ml), alginate concentration (1; 2; 3 %) and glutaraldehyde concentration (1; 2; 3 % 
v/v). The parameters of the method B were initial enzyme concentration (0.5; 1; 1.5; 2 mg/ml), alginate concentration (1; 2; 
3 %) and chitosan concentration (2; 3; 4 mg/ml). The activities of all urease systems were determinated by the Berthelot 
method [2]. Before and after immobilization which was applied at the optimum conditions, the morphologies of TiO2 
microspheres and TiO2-chitosan microspheres were observed by scanning electron microscopy (SEM) using JEOL JSM-7600F 
model (Figure 1). 

The optimum enzyme concentrations were 1.5 mg/ml for A and 1.0 mg/ml for B. The other optimum conditions were found 
2.0 % (w/v) for alginate concentration( both A and B); 3.0 mg/ml for chitosan concentration (B) and 2.0 % (v/v) for 
glutaraldehyde concentration (A). 

  

(a)                                    (b)                                     (c) 

Figure 1: The SEM micrographs of TiO2 microspheres (a) the microspheres before immobilization, (b) the microspheres after 
immobilization by method A, (c) the microspheres after immobilization by method B. 
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The aim of the submitted study is to realize immobilization of urease enzyme onto TiO2 microspheres and characterization 
the optimum immobilization conditions. For this purpose, two different immobilization methods were applied: adsorption 
and then crosslinking methods (method A); coating with chitosan-urease mixture (method B). The capacity of eliminating of 
urea was investigated. The TiO2 microspheres were prepared by sol gel templating method. [1]. The optimum conditions 
were kept at 1.5 mg/ml (A) and 1.0 mg/ml (B) for enzyme concentration; 2% (w/v) for alginate concentration (A and B); 2 % 
(v/v) for glutaraldehyde concentration (A) and 3 mg/ml for chitosan concentration (B). The optimum temperature (20-
60°C), optimum pH (3.0-10.0), kinetic parameters, thermal stabilty (4-70°C), pH stabilty (4.0-9.0) operational stabilty (0-250 
min) and reusabilty (20 times) were investigated for characterization of immobilized sets. The activities of all urease 
systems were determinated by the Berthelot method [2]. Also SEM images were taken for characterizations of TiO2 and 
TiO2-chitosan microspheres. 

The optimum temperatures of A and B immobilized urease were 30ºC and 40 ºC respectively while 35ºC was found for free 
urease and temperature profile of A and B immobilized ureases were spread over a large area. The optimum curves were 
drawn to determine the effect of pH on activity of free and immobilized enzymes. The optimum pHs of free, A and B 
immobilized urease were found respectively 7.5, 7.0, 7.0. The pH scale of both immobilized urease sets spread over larger 
area than free one. Km values of immobilized systems showed a small increase, however the values of Vm were showed a 
small decrease compared with soluble enzyme. While enzymes are stable at low temperatures, denaturation occurs at 
higher temperatures. The thermal stabilties of immobilized enzyme sets were studied and they maintained 50 % activity at 
65°C. But at this temperature free urease protect only 15 % activity. Similarly, immobilized systems showed that the 
increase of the pH stability. 

The criteria of reusability which is extremely important to practical applications were also investigated and activity analysis 
was performed 20 times in succession. The 50 % activity was protected after 11 cycles for A immobilized form and 16 cycles 
for B immobilized form. 

The obtained results shows clearly the prepared matrix particles formed very useful for immobilization of urease. In 
addition to being easily applicable immobilization methods are important for practical applications. 
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The aim of the submitted study is to realize immobilization of urease enzyme onto TiO2 microspheres and characterization 
the optimum immobilization conditions. For this purpose, two different immobilization methods were applied: adsorption 
and then crosslinking methods (method A); coating with chitosan-urease mixture (method B). The capacity of eliminating of 
urea was investigated. The TiO2 microspheres were prepared by sol gel templating method. [1]. The optimum conditions 
were kept at 1.5 mg/ml (A) and 1.0 mg/ml (B) for enzyme concentration; 2% (w/v) for alginate concentration (A and B); 2 % 
(v/v) for glutaraldehyde concentration (A) and 3 mg/ml for chitosan concentration (B). The optimum temperature (20-
60°C), optimum pH (3.0-10.0), kinetic parameters, thermal stabilty (4-70°C), pH stabilty (4.0-9.0) operational stabilty (0-250 
min) and reusabilty (20 times) were investigated for characterization of immobilized sets. The activities of all urease 
systems were determinated by the Berthelot method [2]. Also SEM images were taken for characterizations of TiO2 and 
TiO2-chitosan microspheres. 

The optimum temperatures of A and B immobilized urease were 30ºC and 40 ºC respectively while 35ºC was found for free 
urease and temperature profile of A and B immobilized ureases were spread over a large area. The optimum curves were 
drawn to determine the effect of pH on activity of free and immobilized enzymes. The optimum pHs of free, A and B 
immobilized urease were found respectively 7.5, 7.0, 7.0. The pH scale of both immobilized urease sets spread over larger 
area than free one. Km values of immobilized systems showed a small increase, however the values of Vm were showed a 
small decrease compared with soluble enzyme. While enzymes are stable at low temperatures, denaturation occurs at 
higher temperatures. The thermal stabilties of immobilized enzyme sets were studied and they maintained 50 % activity at 
65°C. But at this temperature free urease protect only 15 % activity. Similarly, immobilized systems showed that the 
increase of the pH stability. 

The criteria of reusability which is extremely important to practical applications were also investigated and activity analysis 
was performed 20 times in succession. The 50 % activity was protected after 11 cycles for A immobilized form and 16 cycles 
for B immobilized form. 

The obtained results shows clearly the prepared matrix particles formed very useful for immobilization of urease. In 
addition to being easily applicable immobilization methods are important for practical applications. 
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Some isoflavonoids, isoflavans and isoflavones have been previously described as inhibitors of enzymes of the arachidonic 
acid pathway 1. The development of dual inhibitors of 5-lipoxygenase and cyclooxygenase 2 aims at the production of 
anti-inflammatory molecules without the side effects of traditional NSAIDs which may also been useful in the prevention 
and treatment of different cancer 2. In this study the effect of isoflavonoids in the activity of 5-LOX and COX-2 were 
analyzed. The inhibition percentages on 5-LOX activity were determined by following the formation of the conjugated diene 
product at 234 nm. as previously published, 3. The COX inhibition screening assay kit by Cayman Chemical were used for 
evaluate the effect of isoflavonoids in COX-2 activity according to the manufacturer's instructions 4. Computational 
studies including energy optimization with MMFF94x forcefield and low energy conformers generation were done on MOE 
2009 for 28 isoflavonoids (18 isoflavones and 10 isoflavans) stucturally-related. QSAR were performed with MOE 2009 using 
GA-MLR and AutoQSAR MOE-MLR. The flexible alignment and consensus pharmacophore for series and active inhibitors 
(IC50 lower than 100μM) against 5-LOX and COX-2 were obtained using an unified scheme. 
Among the tested compounds 16 isoflavones and 10 isoflavans probed to be active inhibitors of 5-LOX, ten compounds 
among this group also inhibits COX-2 (7 isoflavones and 3 isoflavans). The pharmacophore analysis of the best inhibitors of 
5-LOX and COX-2 (IC50 lower than 40µM) showed that the C ring on the isoflavans are recognized as hydrophobic centroids 
instead the aromatic/hydrophobic feature identified on isoflavons, with a rigid structure and electrons on  orbitals. The 
best QSAR model for both enzyme inhibition were obtained using GA-MLR and this data will be used for virtual screening. 
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Lipoxygenases (LOX's) are a family of non-heme iron-containing dioxygenases, which catalyze the stereospecific insertion of 
molecular oxygen into arachidonic acid [1].  The biological properties of LOX's have been widely studied because they are 
involved in the biosynthesis of Leukotrienes (LT's) and Lipoxins (LP's), which participate in different physiologic and 
pathologic process.  The most prominent enzyme in the LT’s production is 5-LOX whose sequential reaction on arachidonic 
acid produces 5-HpETE, LTA4 and LTB4 [2,3], which are lipid inflammation mediators involved several diseases as asthma, 
rhinitis, ulcerative colitis, cardiovascular disease, diabetes, metabolic syndrome and also in some types of cancer [4], 
therefore inhibition of 5-LOX becomes an attractive target for the treatment of these disorders.  

In an effort to discover new specific 5-LOX inhibitors, we now present the evaluation of twenty-six related isoflavones (IR) 
and isoflavans (HIR), and their in vitro and ex vivo action against human leukocyte 5-LOX.  In addition, docking studies were 
carried out for the most selective and potent inhibitors found.  We focused our analysis in some structural features in the 
compound that could be related with their biological activity. The effect of catechol group on A ring (6-7 or 7-8-dihydroxy), 
the impact of the same substituent in para or metha position of B ring and finally the effect of reduction of C ring as 
isoflavone versus isoflavan (completely reduced C ring). As a result, the HIR compounds were most potent inhibitors 
evaluated, they shown IC50 values nearby nM. 
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Lipoxygenases (LOX's) are a family of non-heme iron-containing dioxygenases, which catalyze the stereospecific insertion of 
molecular oxygen into arachidonic acid [1].  The biological properties of LOX's have been widely studied because they are 
involved in the biosynthesis of Leukotrienes (LT's) and Lipoxins (LP's), which participate in different physiologic and 
pathologic process.  The most prominent enzyme in the LT’s production is 5-LOX whose sequential reaction on arachidonic 
acid produces 5-HpETE, LTA4 and LTB4 [2,3], which are lipid inflammation mediators involved several diseases as asthma, 
rhinitis, ulcerative colitis, cardiovascular disease, diabetes, metabolic syndrome and also in some types of cancer [4], 
therefore inhibition of 5-LOX becomes an attractive target for the treatment of these disorders.  

In an effort to discover new specific 5-LOX inhibitors, we now present the evaluation of twenty-six related isoflavones (IR) 
and isoflavans (HIR), and their in vitro and ex vivo action against human leukocyte 5-LOX.  In addition, docking studies were 
carried out for the most selective and potent inhibitors found.  We focused our analysis in some structural features in the 
compound that could be related with their biological activity. The effect of catechol group on A ring (6-7 or 7-8-dihydroxy), 
the impact of the same substituent in para or metha position of B ring and finally the effect of reduction of C ring as 
isoflavone versus isoflavan (completely reduced C ring). As a result, the HIR compounds were most potent inhibitors 
evaluated, they shown IC50 values nearby nM. 
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Phthalocyanines are rendered as an important class of functional materials due to their peculiar and unconventional 
chemical and physical properties. In addition to their traditional uses as dyes and pigments; their importance in 
electrophotography, laser printing and optical data storage have already been realized. Many other potential applications 
are expected for these molecular materials associated with their high thermal and chemical stability, including their use as 
oxidation catalysts, solar cell functional materials, gas sensors, nonlinear optical limiting devices, photodynamic therapy 
agents, antimycotic materials, and corrosion inhibitors. 
The chemical and physical characteristics of phthalocyanines are affected by the central metal ion, peripheral substituents 
and organic molecule attached to the central metal atom as axial ligand [1]. The structures and properties of the 
phthalocyanine compounds, including the metal-free phthalocyanine and the phthalocyaninato metal complex, can be 
tuned by introducing different numbers of substituents with different electronic properties [2]. In the present work, some 
computational study is carried out with the aim of describing the complicated effects of position of the substituents on the 
structures and properties of metallo and metal free phthalocyanines at the DFT level using Turbomole program package 
and the results are compared with the experimental results. We report on the molecular structures, molecular orbitals, 
atomic charges, electronic absorption spectra, and infrared (IR) and Raman spectra of peripherally and nonperipherally 
tetra terminalalkynyl substituted phthalocyanines. 
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Exposure of cells to hyperoxia can result in reactive oxygen species production. All-trans retinoic acid (ATRA), vitamin A 
derivative, exhibits anti-inflammatory, antioxidant, anticancer and reparative properties. The aim of this study was to 
determine the effect of ATRA on antioxidant activity of mice liver under hyperoxia-induced oxidative stress. Adult C57BL/6J 
mice were divided into 4 groups. Two groups were given daily either peanut oil/dimethylesulfoxide (PoDMSO) mixture or 
50 mg/kg ATRA dissolved in PoDMSO (ATRA-PoDMSO). The remaining two groups were treated with PoDMSO or 
ATRAPoDMSO as described above, following hyperoxia (100% oxygen) for 72-h. The treatments were given daily as a 50 μl 
intraperitoneal injections for 12 days, with a 2-day interruption on days 6 and 7. Liver tissues were taken from the animals 
and homogenized. The homogenates were centrifuged. The clear supernatants were used for protein, lipid peroxidation 
(LPO) [1], and enzyme analysis. Hyperoxic mice were characterized by increased LPO level and myeloperoxidase (MPO) [2], 
xanthine oxidase (XO) [3], and lactate dehydrogenase (LDH) [4] activities in addition to decreased paraoxonase (PON) [5], 
Na+/K+ATPase [6] and prolidase [7] activities in liver. Exogenous ATRA reduced the LPO level and the MPO, XO, and LDH 
activities and increased the PON, Na+/K+ATPase and prolidase activities in the liver of hyperoxic mice. These results 
demonstrated that administration of ATRA is a potentially beneficial agent to reduce the liver damage in hyperoxia-induced 
hepatotoxicity, probably by decreasing oxidative stress. 
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Exposure of cells to hyperoxia can result in reactive oxygen species production. All-trans retinoic acid (ATRA), vitamin A 
derivative, exhibits anti-inflammatory, antioxidant, anticancer and reparative properties. The aim of this study was to 
determine the effect of ATRA on antioxidant activity of mice liver under hyperoxia-induced oxidative stress. Adult C57BL/6J 
mice were divided into 4 groups. Two groups were given daily either peanut oil/dimethylesulfoxide (PoDMSO) mixture or 
50 mg/kg ATRA dissolved in PoDMSO (ATRA-PoDMSO). The remaining two groups were treated with PoDMSO or 
ATRAPoDMSO as described above, following hyperoxia (100% oxygen) for 72-h. The treatments were given daily as a 50 μl 
intraperitoneal injections for 12 days, with a 2-day interruption on days 6 and 7. Liver tissues were taken from the animals 
and homogenized. The homogenates were centrifuged. The clear supernatants were used for protein, lipid peroxidation 
(LPO) [1], and enzyme analysis. Hyperoxic mice were characterized by increased LPO level and myeloperoxidase (MPO) [2], 
xanthine oxidase (XO) [3], and lactate dehydrogenase (LDH) [4] activities in addition to decreased paraoxonase (PON) [5], 
Na+/K+ATPase [6] and prolidase [7] activities in liver. Exogenous ATRA reduced the LPO level and the MPO, XO, and LDH 
activities and increased the PON, Na+/K+ATPase and prolidase activities in the liver of hyperoxic mice. These results 
demonstrated that administration of ATRA is a potentially beneficial agent to reduce the liver damage in hyperoxia-induced 
hepatotoxicity, probably by decreasing oxidative stress. 
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Platelet Activating Factor (PAF) is involved in tumor growth via angiogenesis and in metastasis via the activation of blood 
cells.1 In vitro and in vivo experiments have shown a synergistic effect between cis-platin and PAF inhibitors due to the 
presence of PAF in the tumor microenvironment.2 Thus far, organic compounds had emerged as PAF-receptor antagonists. 
As an alternative approach we have focused on the synthesis and characterization of inorganic coordination compounds as 
inhibitors against PAF and thrombin. The inhibitory activity towards PAF and thrombin (in washed platelets) has been 
evaluated 3 displaying varying degrees of inhibition (IC50 range between 10 6 M and 10 10 M) while the known anticancer 
drug cis-platin demonstrated an IC50 value of 10 7. Our experimental results supported by molecular docking calculations 
providing evidence that the coordination geometry of the metal complexes investigated determine the extent of their 
inhibitory action. 

Currently exploration of new metal complexes is underway, along with in vivo experiments, in an effort to design 
more potent and selective PAFR antagonists.The correlation between a potential anticancer activity and the inhibitory 
effect towards PAF of the complexes mentioned before, is under current investigation.  
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Since sulfonic acids are generally considered to be non-toxic,1 phenylbismuth sulfonatecomplexes2 were assessed for their 
activity against Helicobacter pylori (H. pylori), the ulcer and cancer causing bacterium which inhabits the stomach. The 
results2 allowed us to compare their activity with standard bismuth carboxylate compounds,3 and also by assessing them 
alongside BiPh3 to investigate the impact of introducing a single labile metal–organic sulfonate moiety. These compounds 
proved to be highly active (MIC 6.25 μg·mL-1) while BiPh3 and the sulfonic acids were inactive (MIC > 64 μg·mL-1). These 
results encouraged further studies into the structural and antimicrobial activity of homoleptic bismuth(III) sulfonates.4 To 
that end the synthesis, by the solvent-free and solvent-mediated method, of four tris-sulfonato bismuth(III) complexes 
showing the general formula [Bi(O3SR)3] (R = benzene 1, p-toluene 2, 2,4,6-mesitylene 3 and S-(+)-10-camphor 4, the crystal 
structure of 3, and  their activity against H. pylori will be discussed.  
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Nuclear factor-erythroid-2-related factor 2 (Nrf2) is a gene encoding many antioxidant and detoxifying enzymes and 
protects cells from oxidative damage [1]. This study aimed to detect an effect of exogenous all-trans retinoic acid (ATRA) on 
Nrf2 and antioxidant system in mice kidney under hyperoxia-induced oxidative stress. Adult C57BL/6J mice were divided 
into 4 groups. Two groups were given daily either peanut oil/dimethylesulfoxide (PoDMSO) mixture or 50 mg/kg ATRA 
dissolved in PoDMSO (ATRA-PoDMSO). Oxidative stress was induced by hyperoxia in the remaining groups [2,3]. They were 
treated with PoDMSO or ATRAPoDMSO as described above, following hyperoxia (100% oxygen) for 72-h. Nrf2 protein 
expression and activity were determined by Western blotting and immunohistochemistry. The clear supernatants obtained 
from homogenized kidney were used for protein, lipid peroxidation (LPO), thromboplastic activity (TF) and enzyme analysis. 
Nrf2 protein expression and  paraoxonase (PON) activity were significantly decreased in hyperoxic mice, whereas the LPO 
level, xanthine oxidase (XO), Na+/K+ATPase and TF activities were increased. Nrf2-immunoreactivity was reduced in 
epithelial cells of proximal and distal tubules and mostly localized in cytoplasm of distal tubule epithelial cells in hyperoxic 
mice. Exogenous ATRA significantly decreased LPO level and XO, Na+/K+ATPase and TF activities and increased the PON 
activity, while the Nrf2 protein expression did not change in hyperoxic mice. However, ATRA administration resulted in 
increased nuclear localization of Nrf2 in epithelial cells of proximal tubules in hyperoxic mice. In conclusion, exogenous 
ATRA is effective on the regression of kidney damage by activation of downexpressed Nrf2 and elimination of oxidative 
stress. 

References 
1. Soetikno V, Sari FR, Lakshmanan AP, Arumugam S, Harima M, Suzuki K, Kawachi H, Watanabe K. Curcumin 

alleviates oxidative stress, inflammation, and renal fibrosis in remnant kidney through the Nrf2-keap1 pathway. 
Mol Nutr Food Res. 2012 Nov 23. doi: 10.1002/mnfr.201200540.  

2. Berkelhamer SK, Kim GA, Radder JE, Wedgwood S, Czech L, Steinhorn RH, Schumacker PT. Developmental 
differences in hyperoxia-induced oxidative stres and cellular responses in the murine lung. Free Radic Biol Med. 
2013 Mar 12.doi:pii: S0891-5849(13)00097-X. 10.1016/j.freeradbiomed.2013.03.003.  

3. Oztay F, Bayrak BB, Yanardag R, Kayalar O. All-trans-retinoic acid supplementation is effective to reduce 
hyperoxia-induced oxidative stress in mice brain. Nobel Medicus Journal. 2013 Epub ahead of print. 
 

Keywords: Hyperoxia, all-trans retionic acid, Nrf2, antioxidant system, mice kidney 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Life Chemistry / LC-P-01

946

Biologically Active Triterpene Glycosides From C. Aristata  
 

N. Boke Sarikahya and S. Kirmizigul 
Department of Chemistry, Faculty of Science, Ege University, 35100, Izmir, Turkey 

Presenting author: nazli.boke.sarikahya@ege.edu.tr 
 
Triterpene glycosides are constituents of many plant drugs and folk medicines, especially from the Orient. Consequently, 
great interest has been shown in their characterization and in the investigation of their pharmacological, biological and 
chemical properties [1-3]. In light of all of this knowledge we decided to investigate the glycosidic compounds on Cephalaria 
aristata (Dipsacaceae). Previous phytochemical investigations on different Cephalaria species have reported a number of 
triterpenes, iridoids, flavonoids, alkaloids, lignans and their glycosidic compounds [3-6]. Triterpene saponins are the major 
components of these types of substances. Furthermore, many Cephalaria species have been used in traditional medicine 
for many years due to their antimicrobial, antifungal, antioxidant, alleviative, anti-infectant, hypothermic, relaxant, 
insecticidal, and cytotoxic activities [4-7].  
In this study, chemical constituents of the aerial parts of endemic C. aristata have been examined taking into consideration 
antimicrobial and cytotoxic activity results. The most active extract was obtained using butanol. This extract was examined 
by suitable chemical and chromatographic methods and the purified compounds were characterized by modern 
spectroscopic techniques (1D 2D NMR, HR ESIMS).  
As a result, fifteen natural products were isolated from C. aristata. The spectral studies were completed for eight triterpene 
glycosides of which one is new (Aristoside A) (Figure 1). The structures of the remaining compounds will be identified by 
further spectroscopic and chemical studies.  

 

 

 

 

 

 
 
 

Figure 1: New hederagenin type triterpene glycoside (Aristoside A) 
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Oxazolidinones are a new class of antibacterial agents used to close the innovation gap in the antibacterial drug 
development to ovecome growing incidence and prevalence of bacterial resistance to clinically useful antibacterials. 
Linezolid (Figure 1),[1] marketed under the trade name Zyvox� in 2000, is the first and only oxazolidinone antibacterials 
approved for the treatment of Gram-positive bacterial infections in humans. Recently, sutezolid, torezolid, radezolid,  and 
ranbezolid,[2] as shown in Figure 1, are under clinical development for the treatment of tuberculosis and skin infection with 
serious Gram-positive bacterial infections. 
 

  
 

Figure 1. Linezolid, oxazolidinone antibacterials under development, and target compounds 
 
As an our contineous work [3,4], novel oxazolidinone derivatives having 7-Substituted 3-Azabicyclo[3.3.0]octanyl moieties 
at the C-ring of linezolid, and acetamide (a) or 1,2,3-triazole (b) ring as C-5 side chain of oxazolidinone ring were prepared 
and evaluated in vitro antimicrobial activity against Mycobacterium tuberculosis and a panel of clinically important 
vancomycin-resistant bacteria. Among them, several analogs in this series exhibited potent in vitro antibacterial activity, 
and especially endo-alcohol 2a and exo-alcohol 2b demonstrated highly potent inhibitory activity against M. tuberculosis 
H37Rv superior to linezolid. Selected compounds with high antimicrobial activitiy showed good human microsomal stability, 
CYP-profile, and low monoamine oxidase inhibition 
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Inorganic chemistry offers wide scope for the design of novel drugs based on the coordination and redox properties of 
metal ions [1], and the exploitation of medicinal application is driven by the necessity to fill the unmet needs of tumour 
chemotherapy. Actually, during the last decades, a number of transition-metal complexes have been reported to bind to 
DNA, to act as DNA probes, DNA-molecular light switches, as well as chemotherapeutics agents. It has also been well 
documented that metal complexes can bind to DNA covalently as well noncovalently. The non covalent interactions can 
occur by intercalation, groove binding, or external electrostatic binding [1,4]. Luminescent rhenium tricarbonyl a-diimine 
complexes are of importance because their design as molecular and biological probes [5] and their use as 
radiopharmaceutical agent [6].  
Herein, we present the synthesis and characterization of three novel Re(I) complexes with 2-(2-pyridyl)-quinoxaline as 
ligand. Those complexes were characterized with NMR spectroscopy and X-ray crystallography. The interaction of those 
complexes with calf thymus DNA studied by a range of techniques, including UV-Vis titration, circular dichroism, viscosity 
measurements. The results indicate that all complexes strongly interacted with DNA. Preliminary cytotoxicity studies of the 
ligand and its respective Re(I) complexes were assessed using MTT assay. 
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In this study, it is examined how levels of some antioxidant enzymes of the rainbow trouts grown at an individual facility are 
affected by seasonal changes. It is determined that differences between superoxitdismutase, catalase and glutathiona 
peroxidase enzyme levels are critical statically at (p<0.0001) level. Consequently, it is determined that levels of SOD, CAT, 
GSH-Px show significant differences between seasons and especially any changes observed in fall are considerable.  
 
Methods  
In this study, Rainbow trouts are used. Van, Catak, village at the end of second week of four seasons. SOD enzyme activity is 
measured by enzyme kit. CAT enzyme activity is determined Aebi’s method. GSH-Px enzyme activity is measured by enzyme 
kit. 
 
Findings 
In this research, it is determined that differences between SOD, CAT and GSH-Px enzyme levels are critical statically at 
(p<0.0001) level. Consequently, it is determined the antioxidant enzyme show significant differences between seasons.  
Results 
The result of this research shows that any seasonal change has an effect on the antioxidant enzyme (SOD, CAT, GSH-Px) of 
the Rainbow trout.  
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Acetylcholinesterase (AChE) inhibitors are regarded as very promising remedies against Alzheimer’s Disease (AD) that seen 
at older people generally and characterized by memory loss, difficulty in speaking, problems with communication and 
reasoning [1,2]. There are many causes like genetic factors, autoimmune reactions, protein plaques and tangles about the 
emergence of this disease [3,4]. One of these reasons is cholinergic hypothesis that AD is caused by reduced synthesis of 
the neurotansmitter acetylcholine (ACh). The most important cholinergic functions based AD treathment method is 
controlled ACh level with AChE inhibitors [4,5]. AChE is a type of carboxylesterase that hydrolizes neurotransmitter ACh to 
choline and acetic acid. Increasing the level of ACh with AChE inhibitors is an efficient strategy for AD therapies. Many 
inhibitors such as tacrine, donepezil, physostigmine are used as drugs for AD treathment [5].  
 
The aim of this study is investigate AChE inhibition potency for some quinoline derivatives attached amino acid. Quinolines 
are common inhibitors interacting with the α-anionic site of cholinesterases [6]. Firstly; four new quinoline derivatives 
attached amino acid have been synthesized and characterized (8-Hydroxyquinoline-L-glycine ethyl ester, 8-
Hydroxyquinoline-L-histidine ethyl ester, 8-Hydroxyquinoline-L-cysteine ethyl ester and 8-Hydroxyquinoline-L-methionine 
ethyl ester). Then, inhibiton effects on AChE of synthesized compounds have been investigated and IC50, Ki values have 
been determined. Inhibition type of these inhibitors have been researched also. 
 
References 
1. R. Lenigk, E. Lam, A. Lai, H. Wang, Y. Han, P. Carlier and R. Renneberg, Biosens. Bioelectron., 15, (2000). 
2. S. Akhondzadeh, M. Noroozian, M. Mohammadi, S. Ohadinia, A.H. Jamshidi and M. Khani, J. Clin. Pharm. Ther., 28, 

(2003). 
3. A. Nordberg and A.L. Svensson, Drug Safety, 19, (1998). 
4. S. Rizzo, C. Riviere, L. Piazzi, A. Bisi, S. Gobbi, M. Bartolini, V. Andrisano, F. Morroni, A. Tarozzi, J.P. Monti and A. Rampa, J. 

Med. Chem., 51 (2008).  
5. P.T. Francis, A.M. Palmer, M. Snape and G.K. Wilcock, J. Neurol. Neurosur. Ps., 66, (1999). 
6. M. Pohanka, Biomed. Pap., 155(3), (2011). 
Keywords: Acetylcholinesterase, aminoacid, inhibition, quinoline 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Life Chemistry / LC-P-01

951

Synthesis And Investigation Acetylcholinesterase Inhibition Of Quinoline 
Derivatives Attached Aminoacid 

 
E. Aynacı1, F. Arslan2, İ. Şakıyan3, N. Sarı2 

1Bozok University, Faculty of Science and Art, Department of Chemistry, 66900, Yozgat, 
Turkey 

2Gazi University, Faculty of Science, Department of Chemistry, 06500, Ankara, Turkey 
3Ankara University, Faculty of Science, Department of Chemistry, 06100, Ankara, Turkey 

 elif.aynaci@bozok.edu.tr  
 
Acetylcholinesterase (AChE) inhibitors are regarded as very promising remedies against Alzheimer’s Disease (AD) that seen 
at older people generally and characterized by memory loss, difficulty in speaking, problems with communication and 
reasoning [1,2]. There are many causes like genetic factors, autoimmune reactions, protein plaques and tangles about the 
emergence of this disease [3,4]. One of these reasons is cholinergic hypothesis that AD is caused by reduced synthesis of 
the neurotansmitter acetylcholine (ACh). The most important cholinergic functions based AD treathment method is 
controlled ACh level with AChE inhibitors [4,5]. AChE is a type of carboxylesterase that hydrolizes neurotransmitter ACh to 
choline and acetic acid. Increasing the level of ACh with AChE inhibitors is an efficient strategy for AD therapies. Many 
inhibitors such as tacrine, donepezil, physostigmine are used as drugs for AD treathment [5].  
 
The aim of this study is investigate AChE inhibition potency for some quinoline derivatives attached amino acid. Quinolines 
are common inhibitors interacting with the α-anionic site of cholinesterases [6]. Firstly; four new quinoline derivatives 
attached amino acid have been synthesized and characterized (8-Hydroxyquinoline-L-glycine ethyl ester, 8-
Hydroxyquinoline-L-histidine ethyl ester, 8-Hydroxyquinoline-L-cysteine ethyl ester and 8-Hydroxyquinoline-L-methionine 
ethyl ester). Then, inhibiton effects on AChE of synthesized compounds have been investigated and IC50, Ki values have 
been determined. Inhibition type of these inhibitors have been researched also. 
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Multicomponent reactions constitute an important method for organic synthesis with advantages ranging from lower 
reaction times, increased reaction rates to higher yields and reproducibility [1]. Mannich reaction is a three-component 
condensation reaction involving active hydrogen containing compound, formaldehyde and a primary or secondary 
amine.This reaction provides a method for the introduction of basic aminoalkyl chain into a molecule. Several drugs 
obtained by Mannich reaction are proved to be more effective and less toxic than the parent antibiotic. The amino 
alkylation of aromatic substrates by Mannich reaction has considerable importance for optimization of drug discovery 
processes [2-4]. In continuation of our research program on the synthesis of hybrid molecules containing various 
heterocyclic moieties, we planned the synthesis of some mannich bases derivatives along with their antimicrobial activities. 
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Figure 1: i : Phenylisothiocyanate, NaOH, ii-v : HCHO, Et3N, 7-ACA, 6-APA, morpholine, indole-3-carbaldehyde, vi : CS2, KOH, 
vii-viii : HCHO, Et3N, 7-ACA, 6-APA. 
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Isolation Of Proteinous, Non-Proteneious Fractions From Phaseolus Vulgaris 
And Vigna Sinensis Fruits And Study Their Effects In Mice 
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This study is concerned with the preparation of cold and boiled aqueous extracts from the fruits of both phaseolus vulgaris 
and Vigna sineusis plants, then isolating the proteinous compounds from these extracts by cold acetone precipitation 
method and therefore to separate the non-proteinous fraction. 
The work included the study of the effect of intraperitoneal administration of cold and boiled aqueous extracts, proteinous 
acetone precipitates, and non proteinous materials isolated from these extracts on certain blood biochemical constituents 
(parameters) using a dose of (77) mg/Kg of body weight in normal and alloxan-induced diabetic mice. The results had been 
compared with those injected with insulin. 
The results showed that the boiled crude aqueous extract of Vigna sinensis plant and its isolated proteinous precipitate has 
a significant decrease effects for the level of the glucose and total lipids in the blood. On the other hand, the nonproteinous 
substance of cold aqueous extract of Phaseolus vugaris fruit has a decrease effect for the level of glucose, cholesterol and 
total lipids in the blood serum of alloxan induced diabetic mice, therefore may be used in the treatment of diabetes mellitus 
after make sure there is no side effects as well as we concluded that these materials mentioned above may be used in the 
treatment of diabetes mellitus . 
 
Keywords: isolation Vigna sinensis 
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Abstract 
The composition of the isolates obtained by water distillation from the leaves and stems of Inula viscosa (plant 
 material collected at Bainam forest, at northwest from Alger, Algeria), were analyzed by GC and GC-MS. The 
isolate for stems (yield 0.036% w/w), is mainly composed of diterpenoids (69.1%),being E- totarol (18.1%), α-
cedrol (16.7%), ferruginol (16.6%), isoabienol (12.1%), abienol (8.3%), isopimaradiene (5.1 %), abietatriene and 
manoyl oxide (3.6%), the major components differently, the isolates from leaves (yield 0.29% w/w) is rich in 
oxygen containing sesquiterpenes (40.7%) namely: caryophyllene oxide (10.4%), fokienol (9.6%), α-eudesmol 
(7.6%), E-nerolidol (7.0%) and ϒ-eudesmol (6.2%).  
 Isolates were also tested against four bacteria ( Bacillus subtilis, Staphylococcus aureus, Pseudomonas 
aeruginosa and Escherichia coli), and two fungi (Saccharomyces cerevisiae 
and Candida albicans). using the Kirby Bauer disk-diffusion method. All bacteria were susceptible to the Inula 
viscosa volatile isolates.

Keywords : Inula viscosa, volatiles compound, GC, GC/MS, diterpenoids, sesquiterpenoids, antimicrobial 
activity. 
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Proton Conducting Electrolyte Membranes Based On Sulfonated Poly(Arylene 
Ether Ketone)/Polyorganosiloxane Interpenetrating Polymer Networks 
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An organosiloxane polymer network (OSPN) was pre-synthesized from 3-glycidyloxypropyltrimethoxysilane and 1-
hydroxyethane-1,1-diphosphonicacid, and a pendant-sulfonated poly(arylene ether ketone) (PSPAEK) from the 
intermediate containing carboxylic acid. Proton-conducting polymer electrolyte membranes were prepared in semi-
interpenetrating polymer network (semi-IPN) form from PSPAEK and OSPN. The prepared membranes exhibited superior 
proton conductivity but similar methanol permeability to the pristine PSPAEK. The water uptake increased only to 64 % as 
the OSPN content was increased to 50%, even at 80oC. The single direct methanol fuel cell (DMFC) performance based on 
the semi-IPN membrane possessing 50 wt% OSPN showed an excellent power density of 70 mW cm-2. The chemical and 
morphological structures of the synthesized membranes were characterized using Fourier transform infrared (FTIR) 
spectroscopy and small angle X-ray scattering (SAXS) and their results were correlated with the essential membrane 
properties such as water uptake, proton conductivity, and methanol permeability. The thermal and mechanical stabilities 
were also investigated using thermogravimetric analysis (TGA) and a universal tensile machine (UTM). 

Keywords: membrane, sulfonated poly(ether ether ketone), proton conductivity, organosiloxane, fuel cell 
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 ABSTRACT: 

Algerian Inula viscosa essential oil yield evolution during water distillation has been investigated as a function 
of grinding leaves. GC/MS analysis helped to determine the extraction kinetics of the major components of this 
essential oil. The results show that there are two kinetic types. We have tried to correlate this kinetic type with 
the essential oil location in the vegetable material and chemical composition. The microscopic observations 
show that most of the essential oil is localized in parenchyma but there are some in glandular hairs The water 
distillation of grinding leaves offers important advantages over the whole leaves: shorter isolation times (50 
min against 5 h for hydrodistillation). The activity of the essential oil of whole leaves was evaluated against four 
Bacteria ( 2 Gram-positive: bacillus Subtilis, Staphylococcus Aureus, and 2 Gram-negative : klebsiello 
Pneumonia, Enterobacter Cloacae), and two fungi ( aspergillus Niger and Candida Albicans). Result showed was 
the oils exhibited moderate antibacterial activity and significantly not active of antifungal.

 KEY WORDS: Inula viscosa; essential oil; α terpineol; caryophyllene oxide; hydrodistillation; extraction kinetic, 
antimicrobial activity.
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the semi-IPN membrane possessing 50 wt% OSPN showed an excellent power density of 70 mW cm-2. The chemical and 
morphological structures of the synthesized membranes were characterized using Fourier transform infrared (FTIR) 
spectroscopy and small angle X-ray scattering (SAXS) and their results were correlated with the essential membrane 
properties such as water uptake, proton conductivity, and methanol permeability. The thermal and mechanical stabilities 
were also investigated using thermogravimetric analysis (TGA) and a universal tensile machine (UTM). 
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Among tetrapyrrole compounds, phthalocyanines (Pc) which are full-aromatic planar molecules due to their 18-π electron 
structure can be substituted with a great deal of functional groups. In addition to their extensive use as pigments and dyes, 
this versatility gives rise to many applications, such as catalysts, liquid crystals, electrochromic and photochromic 
substances, data storage systems, photodynamic cancer therapy agents, photoactive units, chemical sensors, and nonlinear 
optical devices [1], [2] and [3].  
Catalytic activities of metallo-phthalocyanines derived from their structural similarity to metallo-porphyrin complexes have 
been widely studied because of their rather cheap and facile preparation in a large scale and of their chemical and thermal 
stability [4].  
In this study, a novel phthalonitrile derivative was prepared from a single step reaction. By using phthalonitrile derivative, 
metallo-phthalocyanines carrying acidic substituents on the periphery were synthesized. Spectral results such as FT-IR, UV–

Vis, EI-MS and 1H-NMR for the newly synthesized compounds are in good agreement with the proposed structures. Last 
part of this work dealt with the cotton fabric which was modified with a cationic auxiliary and converted to cationic cotton 
fabric for dyeing process. 
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Radioactive waste from the nuclear industry, are harmful to human health and the environment. New nuclear glass-
ceramics are studied for the containment of radioactive waste for the benefit of the jacket they present. 
In this study, we undertook the synthesis of a glass- ceramic based on an aluminosilicate glass doped with 2% zirconolite 
having for chemical formula Ca0.83 Ce0.17ZrTi1.66Al0.34O7. Cerium, simulator of a radioelement, was inserted in both the 
glass-ceramic and the base glass which is homogeneous. 
The glass material extractor is an aluminosilicate rich in Zr and Ti. It was synthesized by melting at 1350 ° C. 
We studied the influence of the Ca / Mg ratio on the distribution network in the crystalline glass-ceramic for mass ratios Ca 
/ Mg from 0.4 to 5.5, in agreement with the basic structure of the nuclear glass used. Ceramization was performed 
according to the following thermal regime: after melting the glass at 1350 ° C, heating to 564 ° C was performed for 2 h and 
then crystallized at 1010 ° C for 3 h. Archimedes density of materials borders 2.80 g/cm3. The analysis by X-ray diffraction 
(XRD) showed that the variation of relative amounts of Ca and Mg in the glass-ceramic has little influence on the 
percentage of the ceramic phase in the glass-ceramic, as well as the molar volume of the material. Analysis by scanning 
electron microscopy (SEM) coupled with EDX analysis, confirmed this result. In addition, it shows the uniformity of 
distribution of the ceramic, zirconolite, in the base glass. 
 
 
Keywords: radioactive waste, nuclear glass-ceramics, zirconolite, XRD, SEM. 
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Sulfonated Polystyrene/Ptfe As Proton Exchange Membrane For Pem Fuel Cell 

Application 
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A neotype Sulfonated polystyrene(SPS)/Poly(tetrafluoro ethylene)(PTFE) Composite Membrane with high proton 

conductivity, which is simply implemented, have been prepared as proton exchange membrane electrolytes by brush 

coating and impregnating process. By analysis the characteristics of microstructural, electrochemistry and physical 

properties of SPS/PTFE Composite Membranes by SEM, EIS and tensile machine. The results showed that both the IEC(Ion 

Exchange Capacity) and proton conductivity of SPS/PTFE membrane did increase if the concentrations of sulfonic acid 

solution were increased.  

 
Figure 1:SEM surface micrographs of PTFE and SPS/PTFE composite membranes 

Table 1: Preparation technical parameters and characteristics of SPS/PTFE film 

Samples PS

(g) 

DCE 

(ml) 

Sulfuric 

acid(ml) 

σ 

(S/cm) 

IEC 

(mmol/g) 

Tensile 

strength(MPa) 

PTFE 10 100 0 0 0 62.9 

SPS/PTFE1 10 100 15 0.038 3.30 257.9 

SPS/PTFE2 10 100 20 0.054 3.37 287.6 

SPS/PTFE3 10 100 25 0.062 3.50 327.3 

SPS/PTFE4 10 100 30 0.034 2.94 69.4 

When the concentrations of H2SO4 approached the optimum values at 25%, the IEC reached 3.50mmol/g, the proton 

conductivity reached the maximum (0.062 S/cm) at the room temperature, and the uniformity of mixture was the optimal, 

which showed that the proton conductivity of the composite membrane can be improved obviously while holding the 

better IEC and mechanical properties by Semi-interpenetrating polymer network. 

Keywords: Poly(tetrafluoro ethylene)PTFE, Sulfonated polystyrene (SPS), composite membrane, proton conductivity 
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The degradation of polymers has been at the center of a large number of research studies into the management of plastic 
wastes for many years [1]. Thermal degradation of polymers is molecular deterioration as a result of overheating [2]. At 
high temperatures the components of the long chain backbone of the polymer can begin to separate (molecular scission) 
and react with one another [3]. Studies on degradation kinetics of polymers are important to modeling the degradation 
processes [1]. Thermal oxidative degradation of polymers can provide practical, important information on how polymeric 
materials behave under more realistic atmospheric conditions [4]. For example, thermal degradation studies can provide 
information about an upper limit to the forming temperature of plastics as much as maximum usage temperature [3].  
In this study, thermal oxidative degradation kinetics of various commercial plastics, which have different characteristics 
such as polyethylene (PE), poly(ethylene terephthalate) (PET) and polystyrene (PS), have been investigated with 
Thermogravimetric Analysis (TGA). To this purpose, various commercial plastics which provided from different firms such as 
low-density polyethylene (LDPE), medium density polyethylene (MDPE), high density polyethylene (HDPE), starch based 
polyethylene (BIOPE) and post-consumer waste plastics such as “PE pipe”, “PET bottle” and “PS cup” were used. Thermal 
oxidative degradation experiments were carried out in “Linseis, STA PT 1750”. Experiments were conducted in dynamic 
condition at different heating rates of 10, 20, 30 and 40oC min-1. Constant heating rates were used between 25 and 650oC. 
Air flow rate was maintained at 0.1 L min-1 and sample weights were approximately 10 mg in all runs. The activation energy 
of the degradation processes were calculated with the Kissinger, Flynn-Wall-Ozawa and  
Coats-Redfern methods. Degradation behaviors of these plastics were tested with different heating rates and the 
degradation temperatures of the plastics were compared. In addition, effect of molecular weight and presence or absence 
of additive in polymer structure on the degradation behavior was investigated. Degradation behaviors of pure and waste 
plastics were examined by comparing with each other. As predicted TGA curves were shifted to higher temperature as 
heating rate increased from 10 to 40oC min-1 for all samples, because when the heating rate is increased a shorter time is 
required to reach a given temperature.  
In conclusion, we can say that, all three methods, which can apply to calculate the thermal degradation reaction 
parameters, are also suitable for selected plastic materials. 
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Polystyrene, Thermal oxidative degradation kinetics, Thermogravimetric analysis (TGA). 
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Residual dyes are the major contributors to color in wastewaters generated from textile and dye manufacturing industries 
[1]. High levels of residual dyes in wastewaters have been caused several problems. Colored water is not only esthetically 
undesirable but also blocks sunlight which is essential for many chemical reactions which are necessary for aquatic life [2]. 
Therefore, there is a need to develop technologies that can remove excessive synthetic dyes found in an industrial effluent 
[3]. The conventional methods for the removal of dyes from wastewater include coagulation and flocculation, oxidation or 
ozonation, membrane separation, and adsorption [4]. Among all the treatments proposed, adsorption is one of the more 
popular methods for the removal of dyes [5].  Different new types of sorbents such as activated carbon, agricultural wastes, 
biomass, clays, silica gels, zeolites, natural/synthetic polymers, plastic wastes have been used for basic dye adsorption [3, 6-
7]. Today different copolymers can be used as an alternative sorbent for removal of basic dyes [8-9]. 
The aim of this work was to synthesis, characterization and basic dye removal applications of N-vinyl pyrrolidone-co-acrylic 
acid nanocomposite sorbent including organo clay (NVP-co-AA/OC).  In this case, firstly, (NVP-co-AA/OC) were obtained by 
free radical polymerization with different amounts of organo clay (0, 0.5, 1, 1.5, 2, 3, 4 and 5% wt). Then, adsorption 
properties and mechanical strengths of copolymers were investigated.  Adsorption studies were carried out using synthetic 
basic dye solutions i.e. Safranine T (ST) and Brilliant Cresyl Blue (BCB). Then adsorption capacities, adsorption kinetics and 
adsorption isotherms were determined. The mechanical properties of NVP-co-AA/OC nanocomposite sorbents were also 
determined with Zwick/Roell universal tensile testing instrument. Stress-strain measurements were performed on 
poly(NVP-co-AA)/OC nanocomoposite sorbents with differing organo clay contents.  
As a result, the adsorption capacities of NVP and AA based copolymeric nanocomoposite sorbents were increased with the 
increase of the adsorption time for basic dyes.  In addition, increasing the percentage of organo clay content in feed 
composition, increases the mechanical strength of poly(NVP-co-AA)/OC nanocomoposite sorbents.   
In conclusion, we can say that, mechanically strong poly(NVP-co-AA)/OC nanocomoposite sorbents can be used as an 
adsorbents for removal of cationic dyes from wastewater.   
 
Keywords: Acrylic acid, Adsorption, Mechanical Properties, N-vinyl pyrrolidone, Nanocomposite, Organo clay, Sorbent. 
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Residual dyes are the major contributors to color in wastewaters generated from textile and dye manufacturing industries 
[1]. High levels of residual dyes in wastewaters have been caused several problems. Colored water is not only esthetically 
undesirable but also blocks sunlight which is essential for many chemical reactions which are necessary for aquatic life [2]. 
Therefore, there is a need to develop technologies that can remove excessive synthetic dyes found in an industrial effluent 
[3]. The conventional methods for the removal of dyes from wastewater include coagulation and flocculation, oxidation or 
ozonation, membrane separation, and adsorption [4]. Among all the treatments proposed, adsorption is one of the more 
popular methods for the removal of dyes [5].  Different new types of sorbents such as activated carbon, agricultural wastes, 
biomass, clays, silica gels, zeolites, natural/synthetic polymers, plastic wastes have been used for basic dye adsorption [3, 6-
7]. Today different copolymers can be used as an alternative sorbent for removal of basic dyes [8-9]. 
The aim of this work was to synthesis, characterization and basic dye removal applications of N-vinyl pyrrolidone-co-acrylic 
acid nanocomposite sorbent including organo clay (NVP-co-AA/OC).  In this case, firstly, (NVP-co-AA/OC) were obtained by 
free radical polymerization with different amounts of organo clay (0, 0.5, 1, 1.5, 2, 3, 4 and 5% wt). Then, adsorption 
properties and mechanical strengths of copolymers were investigated.  Adsorption studies were carried out using synthetic 
basic dye solutions i.e. Safranine T (ST) and Brilliant Cresyl Blue (BCB). Then adsorption capacities, adsorption kinetics and 
adsorption isotherms were determined. The mechanical properties of NVP-co-AA/OC nanocomposite sorbents were also 
determined with Zwick/Roell universal tensile testing instrument. Stress-strain measurements were performed on 
poly(NVP-co-AA)/OC nanocomoposite sorbents with differing organo clay contents.  
As a result, the adsorption capacities of NVP and AA based copolymeric nanocomoposite sorbents were increased with the 
increase of the adsorption time for basic dyes.  In addition, increasing the percentage of organo clay content in feed 
composition, increases the mechanical strength of poly(NVP-co-AA)/OC nanocomoposite sorbents.   
In conclusion, we can say that, mechanically strong poly(NVP-co-AA)/OC nanocomoposite sorbents can be used as an 
adsorbents for removal of cationic dyes from wastewater.   
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Hydrogels are three dimensionally crosslinked polymer network structures composed of hydrophilic homopolymers and 
copolymers, which have the ability to absorb significant amounts of water [1].  Hydrogels which consisted of crosslinked 
polymeric micro particles are also called as "microgel". Microgels show faster volume change than macroscopic hydrogels 
with same chemical structure [2]. There are useful applications of microgels due to their attractive properties in various 
areas such as coatings, agriculture and medicine [3]. Vinyl caprolactam is the most preferred monomer for synthesis of 
microgels due to their nonionic, nontoxic, water soluble, thermally sensitive and biocompatible properties [4-6]. Microgels 
can be prepared by using various techniques such as suspension and emulsion polymerization. The type of technique used 
affects factors such as size distribution and surface morphology of the microspheres and performance of the drug delivery 
product [2]. 
In this study, N-vinyl caprolactam-co-sodium methacrylate microgels (NVCL-co-NaMA) were synthesized with emulsion 
polymerization using 2,2’-azobis(2-metil propionamidin) dihidroklorür initiator at different reaction conditions. For this 
purpose, polymerization reactions were carried out different initiator ratios (1.5, 3 and 4.5 %, wt., based on monomer), 
different reaction temperatures (70 and 80oC) and different reaction times (8, 9 and 10 hours).  In the end of the reactions, 
reaction yields (% wt.), zeta potentials (mV) and particle size distributions (µ) were determined one by one. And surface 
morphologies of microgels were investigated by Scanning Electron Microscopy (SEM) technique. The formation of microgel 
structure was clearly observed from SEM micrographs. 
In conclusion, as it seen from aforementioned results optimum reaction conditions for (NVCL-co-NaMA) microgel synthesis 
were determined as initiator ratio: %1.5, reaction temperature: 80oC, and reaction time: 10 hours. These synthesized 
microgels can be used for biotechnologic applications such as drug release. 
 
Keywords: Microgel, N-vinyl caprolactam, Optimization, Reaction conditions, Sodium methacrylate. 
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Poly(ethylene terephthalate) (PET) is a saturated polyester which used different forms such as fiber, films or bottles in 
various industries [1-3].  PET recycling is one of the main targets for plastics recycling due to its widespread use particularly 
in the beverage industry [4]. There are four main methods for recycling of waste PET.  These methods are called as 
“primary”, “secondary”, “tertiary or chemical” and “quaternary” recycling [5]. Chemical recycling of PET can result in total 
depolymerization to the monomers or partial depolymerization to the oligomers [1].  A used chemical agent for 
depolymerization determines the name of chemical recycling method. Hydrolysis, glycolysis, aminolysis and aminoglycolysis 
of PET can be realized using water, different glycols, amin compounds and couple of amine-glycol, respectively. This work is 
concerned with the investigation of coating properties of alkyd resin synthesized by using different intermediates obtained 
from post consumer PET bottles. For this purpose, firstly, depolymerization reactions (aminolysis, aminoglycolysis and 
simultaneous hydrolysis-aminolysis) of waste PET were carried out in the presence of different chemical agents 
(diethylamine, diethylamine-ethylene glycol and water-diethylemaine) in xylene medium. Reactions of waste PET flakes 
obtained from grinding post consumer water bottles were carried out in a high pressure reactor (Berghof BR-1000) at 
higher temperatures.  Then, four alkyd resins, formulated to have oil content 40-50%, were prepared using these 
intermediates. “K alkyd constant system” was used for the formulation calculations of the alkyd resins.  The K constant was 
1.05 and the ratio of basic equivalents to acid equivalents (R) was 1.15. One of resins is “reference alkyd resin” which was 
prepared by using phthalic anhydride, fatty acid, glycerin and ethylene glycol for comparison. Other three alkyds are “PET 
based alkyd resins” in which intermediates obtained from aminolysis, aminoglycolysis and simultaneous hydrolysis-
aminolysis of waste PET which is used instead of ethylene glycol. These alkyd resins were diluted with xylene as 60 wt% 
based on weight of solid content after addition of driers and alkyd films were prepared. The physical and chemical surface 
coating properties of alkyd resins films were investigated comperatively. As a result, we can say that, all intermediates 
(which were used instead of ethylene glycol) obtained from PET depolymerization reactions (aminolysis, aminoglycolysis 
and simultaneous hydrolysis-aminolysis) were appropriate for alkyd resin manufacturing. According to results of surface 
coating tests, the properties of the waste PET-based alkyd resins were found to be compatible with the properties of the 
reference resins. Hence, evaluating of the recycled PET as raw material for alkyd resin based paint binder is important in 
terms of environmental. In this way, pollution of post-consumer PET water bottles will be largely eliminated.  At the same 
time, these recycling process environmental gains will be provide as well as economic benefits. 
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various industries [1-3].  PET recycling is one of the main targets for plastics recycling due to its widespread use particularly 
in the beverage industry [4]. There are four main methods for recycling of waste PET.  These methods are called as 
“primary”, “secondary”, “tertiary or chemical” and “quaternary” recycling [5]. Chemical recycling of PET can result in total 
depolymerization to the monomers or partial depolymerization to the oligomers [1].  A used chemical agent for 
depolymerization determines the name of chemical recycling method. Hydrolysis, glycolysis, aminolysis and aminoglycolysis 
of PET can be realized using water, different glycols, amin compounds and couple of amine-glycol, respectively. This work is 
concerned with the investigation of coating properties of alkyd resin synthesized by using different intermediates obtained 
from post consumer PET bottles. For this purpose, firstly, depolymerization reactions (aminolysis, aminoglycolysis and 
simultaneous hydrolysis-aminolysis) of waste PET were carried out in the presence of different chemical agents 
(diethylamine, diethylamine-ethylene glycol and water-diethylemaine) in xylene medium. Reactions of waste PET flakes 
obtained from grinding post consumer water bottles were carried out in a high pressure reactor (Berghof BR-1000) at 
higher temperatures.  Then, four alkyd resins, formulated to have oil content 40-50%, were prepared using these 
intermediates. “K alkyd constant system” was used for the formulation calculations of the alkyd resins.  The K constant was 
1.05 and the ratio of basic equivalents to acid equivalents (R) was 1.15. One of resins is “reference alkyd resin” which was 
prepared by using phthalic anhydride, fatty acid, glycerin and ethylene glycol for comparison. Other three alkyds are “PET 
based alkyd resins” in which intermediates obtained from aminolysis, aminoglycolysis and simultaneous hydrolysis-
aminolysis of waste PET which is used instead of ethylene glycol. These alkyd resins were diluted with xylene as 60 wt% 
based on weight of solid content after addition of driers and alkyd films were prepared. The physical and chemical surface 
coating properties of alkyd resins films were investigated comperatively. As a result, we can say that, all intermediates 
(which were used instead of ethylene glycol) obtained from PET depolymerization reactions (aminolysis, aminoglycolysis 
and simultaneous hydrolysis-aminolysis) were appropriate for alkyd resin manufacturing. According to results of surface 
coating tests, the properties of the waste PET-based alkyd resins were found to be compatible with the properties of the 
reference resins. Hence, evaluating of the recycled PET as raw material for alkyd resin based paint binder is important in 
terms of environmental. In this way, pollution of post-consumer PET water bottles will be largely eliminated.  At the same 
time, these recycling process environmental gains will be provide as well as economic benefits. 
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Agricultural and industrial activities caused pollution of water resources and different types of toxic pollutants such as 
heavy metals, cationic and anionic dyes occur in waste water. These toxic pollutants cause important environmental 
problems [1]. Waste water of different industries such as dyeing, textile, paper, mining operations, electronic device 
manufactures, metal plating facilities, battery manufactures and alloy industries contain many dyes or metal ions which are 
toxic and need to be removed [2,3]. There are different techniques for removal of dyes and heavy metal ions from aqueous 
solutions such as membrane filtration, coagulation-flocculation, precipitation, biodegradation and adsorption processes [4-
6]. Adsorption is the most widely used method among the methods developed to remove the heavy metals from waters, 
because it is simple, nontoxic,  inexpensive and adsorbents are easily separated from the treated water [7, 8]. Synthetic and 
natural polymer-based hydrogels were widely used as adsorbent in removal of dyes and metal ions from aqueous solutions 
in recent years.  
In this study, chitosan-co-itaconic acid copolymers (Ch-co-IA) were synthesized using cerium ammonium nitrate (CAN) 
initiator at different reaction conditions. For this purpose, polymerization reactions were carried out different initiator 
concentrations (0.003-0.2 mol/L), different monomer ratios [Ch/IA 3/3-3/20 (w/w)]. The reactions were maintained at 40oC 
and 180 min. under nitrogen atmosphere. After 180 min., reaction mixture was neutralized by addition of NaOH solution 
(10% weight ratio).  These products were precipitated in excess of cold methanol. Grafting percentage (GP %) of these 
precipitated products was determined.  In addition, we describe the removal of safranine-T and Cu(II) ion from aqueous 
solutions using Ch-co-IA copolymer. 
In conclusion, optimum reaction conditions for Ch-co-IA copolymer synthesis were determined as initiator concentration 
0.003mol/L, monomer ratios Ch/IA:  3/3. Dye adsorption capacities and Cu(II) ion adsorption capacities of this copolymer 
were determined as 18 mg/gram copolymer and 0.35 mmol/gram copolymer, respectively. As a result, Ch-co-IA copolymers 
can be especially used as effective adsorbent for removal of heavy metal ions from aqueous solutions. 
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Supercapacitors have attracted considerable attention over the past decades because of their higher power density and 
longer cycle life than secondary batteries as well as their higher energy density compared to conventional electrical double-
layer capacitors. Based on their fundamental charge-storage mechanism, supercapacitors are categorized as electrical 
double-layer capacitors (ELDCs) employing carbon based materials with high surface area, or Faradic pseudocapacitors 
using metal oxides and conducting polymers. Recently, graphene has emerged as a rapidly rising star in the field of material 
science due to its unique properties compared with other carbon materials and become an attractive electrode material 
and also substrate material when compounded with polymers and inorganic particles for supercapacitors. 
 
In this work, nanostructured MnO2 with different morphologies, i.e. amorphous, lamellar and needle-like, is incorporated 
with tetrabutylammonium hydroxide stabilized graphene (GTR) with different mass ratios. A systematical approach has 
been used to investigate the morphology, structure and electrochemical performances of these materials for 
supercapacitor electrodes. It is found that the morphology, crystallinity and composition all play important roles in the 
capacitor performance. High specific capacitances were achieved for needle-like MnO2 (N-Mn)/GTR composites compared 
with the other two systems and the inclusion of graphene significantly improves the cycling stability. 
 
Keywords: Graphene, supercapacitor, electrodes, stabilized grapheme, cycling stability, specific capacitance 
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Applications of zeolites in catalysis cover a broad range of reactions, from petroleum refining to biomass upgrade or fine 
chemical synthesis. However, the size of zeolite channels limits the accessibility of active sites for bulky reactants. An 
enlargement of the accessible internal surface of channels by preparation of 2D assemblies of zeolite-like layers with 
thicknesses of the order of one unit cell enables to overcome this disadvantage. 
In this contribution the 2D material prepared by a new synthetic protocol [1] is investigated. The 2D lamellar precursor 
coded IPC-3P was formed during the synthesis of the zeolite TUN. As this material is susceptible to swelling, the 
intercalation of cetyl trimethyl ammonium hydroxide or cetyl trimethyl ammonium chloride in mixture with tetrapropyl 
ammonium hydroxide was performed. The swollen zeolites coded IPC-3SW(A) and IPC-3SW(B), respectively, were 
converted into pillared products IPC-3PI(A) or IPC-3PI(B) by the standard treatment with tetraethyl orthosilicate. To remove 
surfactant, samples IPC-3SW and IPC-3PI were calcined in air at 540 oC. 
To assess the details of the structure of materials with narrow pores by the high-resolution adsorption analysis, adsorption 
isotherms of nitrogen and argon were measured. Although nitrogen adsorption at 77 K is considered to be a standard 
method for mesopore size analysis, it is not sufficient for a quantitative evaluation of microporosity. To explore 
microporous structure of samples, argon adsorption at 87 K in the low pressure region was studied. The nitrogen 
adsorption data were processed using BET and BJH methods. Results listed in the Table demonstrate an increase in the 
surface area of pillared samples IPC-3PI(A) and IPC-3PI(B). Calculated values of interparticle volume and mean diameter of 
interparticle voids are denoted VBJH and DBJH, respectively. As shown in Table, the analysis of argon adsorption isotherms 
using DFT approach revealed that microporous structure characterized by values VMI and DMI is perfectly preserved in all 
samples. However, a new mesoporous structure characterized by volume VME and mean diameter DME was formed by 
swelling and pillaring. 
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Sample code 
Nitrogen adsorption Argon adsorption 

SBET 
(m2/g) 

VBJH 
(cm3/g) 

DBJH 
(nm) 

VMI 
(cm3/g) 

DMI 
(nm) 

VME 
(cm3/g) 

DME 
(nm) 

IPC-3P 452 0.18 5-10 0.19 0.55 - - 
IPC-3SW(A) 532 0.30 4-10 0.18 0.55 - - 
IPC-3SW(B) 491 0.27 5-12 0.19 0.55 - - 
IPC-3PI(A) 642 0.21 5-8 0.19 0.56 0.10 2.2 
IPC-3PI(B) 656 0.27 5-10 0.18 0.55 0.12 2.2 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Materials Science / MS-P-01

966

The Sol-Gel Autocombustion Method For The Preparation Of  
Mn-Zn Ferrite Catalysts With The Desired Properties  

 
K. Winiarska 1, I. Szczygiel 1, R. Klimkiewicz 2  

1 Department of Inorganic Chemistry, Wroclaw University of Economics, 53-345 Wroclaw, 
Komandorska 118/120, Poland  

2 Institute of Low Temperature and Structure Research, PAS, 50-422 Wroclaw, Poland  
R.Klimkiewicz@int.pan.wroc.pl  

 
Research on the application of ferrites obtained by co-precipitation [1,2] and then by conventional ceramic process (the 
material produced originally for microelectronics industry) [3,4] to conversion of primary alcohols/organic oxide 
compounds contribute to the further search for their microstructural analogues prepared by other methods as potential 
catalysts. Because of its specific properties, ferrite synthesized by sol-gel autocombustion method were attractive material 
for further studies. The sol-gel autocombustion method is self-sustaining process, which based on the properly matched 
oxidation and reduction reactions between the fuel and oxidizer. The heat generated during the combustion and the 
volume of produced gases favor the formation of powders with the developed specific surface area, nanometric in size and 
high homogeneity.  

The aim of this study was ferrite synthesis by the sol-gel autocombustion method from different metal ion 
precursors (oxalate or hydroxide) and evaluation the sensitivity of catalytic function on as-prepared materials on the 
physicochemical properties, such like microstructure, specific surface area, acidity, alkalinity and surface reducibility.  

As a result of the study [5], it was found that the kind of ion precursors has a significant effect on the surface 
characterization of the final product. When the oxalate precursor is used the as-obtained ferrite powder has a low value of 
specific surface area, because of hard agglomeration. However, due to the presence of acidic and oxidation−reduction 
centers, the catalyst exhibits higher selectivity to ketone formation and to dehydrogenation. The hydroxide precursor 
favors the formation of less agglomerated powders and therefore more developed specific surface area. In addition, it is a 
more active as a catalyst, because of more basic character of its surface. We can draw the conclusion that the ferrite 
catalysts with the desired physicochemical properties can be synthesized by proposed method.  
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Photovoltaic cells are based on a heterojunction (either planar or bulk) between an electron-donating molecule (donor) and 
an electron-accepting molecule (acceptor).  While planar heterojunction devices rely on diffusion of excitons to the 
donor-acceptor interface in order to achieve charge separation, bulk heterojunction devices significantly shorten the 
distance that an exciton must diffuse to reach an interface.  In recent years, bulk heterojunction devices have been 
extensively studied for fabrication of organic photovoltaic devices (using conjugated polymers as the donor and oxide or 
fullerenes as the acceptor) owing to the limited diffusion of excitons in polymers[1-16].  However, the intimate blending of 
the donor and the acceptor in bulk heterojunction devices often leads to adverse recombination of electron and hole in the 
bulk of these devices.  Improvement has been made by fabricating nanostructured polymer-oxide composite where 
porous SnO2 films were coated with acceptor and filled with polymer by adsorption, thus providing for photovoltaic cells 
shorter carrier-to-electrode path lengths without less charge recombination.  In our work, an attempt has been made to 
incorporate gold nanoparticles into the polymer donor, poly(3-hexylthiophene), so as to enhance the exciton transfer to the 
TiO2 acceptor and minimize the electron - hole recombination.  The effect on efficiency of the fabricated photovoltaic 
device has been investigated.  
Fig. 1   I-V curves of various photovoltaic devices 
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One of the inspiring assessments on the progress of mankind (in the most general sense) has presented Pearton [S. 
Pearton; Materials Today, 10, 10, 6, 2007] in „a tide“ model and his FLOP (‘Florida Law of Original Prognostication’) curve to 
indicate positions and forecasts of selected materials research and technology fields. Author points also that implication 
done using “FLOP” may be a valued help for courageous and ambitious. The positions of PoIC (polymer impregnated 
concrete), PoC (polymer concrete), PoMC (polymer modified concrete) and MDF materials in the FLOP curve have been 
outlined [M. Drabik, L. Gáliková, S. Balkovic, R. C. T. Slade; ACI Symposium Publ. 254; American Concrete Institute, 2008, on-
line at: http://www.concrete.org/PUBS/newpubs/SP254.htm.] to fit the state-of-art of the knowledge on these materials 
and production technologies, see in Fig. 1.  

         
 
Figure 1: FLOP curve and positions indicated for MDF 
materials and polymer modified concretes and cement-
based materials.  
 

Figure 2: Formed cross-links (region a) in the functional 
interfaces of the structure of MDF materials.  

Materials chemistry approaches have shown that the performance of MDF materials, a group of chemically bonded 
ceramics, is governed, in addition to hydration reactions, by nano level modifications of the interface of cement grains with 
the polymeric species. These modifications are due to such pressure induced interactions of cementitous and polymeric 
components which form Al/Fe-O-P cross-links (cf. Fig. 2, [M. Drabik; Pure & Appl. Chem., 81, 1413–1421, 2009]), as in the 
stage of premixing of dry raw mixtures (where mechanochemical treatment initiates the cross-links formation) so during 
the subsequent synergistic effect of water and pressure. Strategies oriented towards the cementitious reactions to produce 
high performance materials using near-ambient temperatures are a challenge of both materials chemists and also the 
materials science community [D. E. Macphee; Proc. of ECI conference series „Advances in Cement & Concrete“, Davos, 
2006]. A focused example represents a project (cf. in acknowledgement) on new and innovative materials for pump wheels 
machinery with one of the tested materials strategies involving also MDF materials.  
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Bi-crystalline rutile TiO2 (001) crystals were employed for the direct observation of grain-boundary effects on the 
photo-catalytic properties of this material. Irradiating the surface of the bi-crystal with UV light in the aqueous AgNO3 
solution caused photo-catalytic reduction of Ag ions resulted in Ag precipitation on the surface. The Ag precipitation was 
significantly enhanced at the grain boundary and the array of large Ag particles was clearly observed as shown in Figure 1. 
Thus, the direct evidence for the charge-separation enhanced photo-catalytic reaction caused by the lattice strain localized 
at the grain boundary was obtained. 
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Figure 1: The optical micrographs of the surfaces of the bi-crystals at the artificial grain boundaries. The samples are UV 
irradiated with (a) 0, (b) 10, (c) 20 and (d) 120 sec., in the aqueous AgNO3 solution. 
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As a subset of microporous materials, layered inorganic compounds have drawn much attention [1]. Among layered 
structures, those possessing microporous host frameworks are of particular interest due to their potential applications in 
catalysis, adsorption, and ion exchange. Layered host frameworks with microporosity may also be used as precursors to 
synthesize new zeolites, nanocomposites, and microporous films. 
Herein we report the synthesis of a new zinc phosphate structure, [CoO-ZnO(PO4)(NH3–CH2CH2NH3). The structure 
contains unusual layered host frameworks with interconnecting 8-ring apertures along the thickness of the layers as well as 
in the planes of the layers.  

 
Figure 1. Micrographs of the zinc phosphate structure. 
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Zwitterionic-type ionic liquids (ZILs) have been reported as excellent ion carriers for electrochemical applications due to the 
lack of their component ion-pair migration.The high coordinating and ion transporting abilities are two exciting 
characteristics for designing new type of ZILs to overcome the disadvantages of conventional ILs such as mobility of 
component ions. Task specific sulfonate (-SO3

-) functionalized imidazolium (Im) ZILs have attracted much interest for their 
use as electrolytes for batteries, nanoparticle stabilizers, and in separation processes, etc. [1-6] In the present study, two 
series of sulfonate functionalized zwitterionic imidazolium salts; [Cn-Im-C3SO3] (n = 12, 14, 16 and 18) and [Cn(2-OH)-Im-
C3SO3] (n = 10, 12, 14, 16 and 18) were prepared (Figure 1). We undertook the first attempt to investigate their liquid crystal 
(LC) behavior and Li+ ion transporting ability. Highly ordered homeotropic molecular alignment is achieved on the glass 
surface without any pretreatment of glass, presumably due to the favoured hydrogen bonding interaction between the 
glass substrate and hydrophilic -SO3

- group and the high local symmetry around the S atom. Doping lithium salt to the [Cn-
Im-C3SO3] series of compounds promotes the formation of RTLC systems, which exhibited excellent ionic conductivity. It is 
worthwhile to investigate the target ion transportation in the well aligned ZILC medium. Effective interactions between Li+ 
ions and -SO3

- group through well-ordered pathways lead to the enhancement of the ionic conductivities.We thus expect 
that this type of ZILCs could be an excellent choice for target ion carrier in the electrochemical applications and may help in 
the design of similar ZILCs for further investigations.  

 

NN
H2n+1Cn

SO3

Cn-Im-C3SO3
 n =  12, 14, 16, and 18

N N
H2n+1Cn

OH

SO3

[Cn+2 (2-OH)-Im-C3SO3]
 n = 8, 10, 12, 14, and 16  

Figure 1: Sulfonate functionalized zwitterionic imidazolium salts studied in this work 
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Organic photovoltaic cells (OPVs) have recently attracted significant attention in both academia and industry as the most 
promising sustainable energy source alternative to silicon-based inorganic photovoltaic cells. In comparison with inorganic 
photovoltaic cells, OPVs have many potential advantages including their lightweight, flexible nature, and cost-effective 
manufacturing process that can include various printing techniques such as roll-to-roll processing.[1-4] In this study, 
solution-processable semi-conducting copolymers, 
poly[N-9’-heptadecanyl-2,7-carbazole-alt-5,5’-(4’,7’-di-2-thienyl-2’,1’,3’-benzothiadiazole)] (PCDTBT) and 
poly[4,8-bis(2-ethylhexyl-2-thenyl)-benzo[1,2-b:4,5-b’]dithiophene-alt- 5,5’-(4’,7’-di-2-thienyl-2’,1’,3’-benzothiadiazole)] 
(PBDTDTBT), and their pyrene-containing ter-polymers were synthesized using Suzuki or Stille coupling. Pyrene units were 
introduced to improve the charge-transporting abilities of the polymers. The resulting polymers were found to be soluble in 
common organic solvents and formed smooth and uniform spin-coated thin films. They also exhibited good thermal 
stability and lost less than 5% of their weight upon heating to ~350 °C. Solution-processed field-effect transistors fabricated 
using these polymers showed p-type organic thin-film transistor characteristics. The pyrene-containing ter-polymers 
showed higher field-effect mobilities than their corresponding parent polymers, and their mobility increased with 
increasing pyrene content. Furthermore, they had lower HOMO energy levels than the corresponding PCDTBT or PBDTDTBT 
polymers. Bulk hetero-junction solar cells with an ITO/PEDOT:PSS/polymer:PC71BM/Ca/Al configuration fabricated using the 
pyrene-containing polymers had higher power conversion efficiencies (PCE) than those using the corresponding parent 
polymers. 
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Organic photovoltaic cells (OPVs) have recently attracted significant attention in both academia and industry as the most 
promising sustainable energy source alternative to silicon-based inorganic photovoltaic cells. In comparison with inorganic 
photovoltaic cells, OPVs have many potential advantages including their lightweight, flexible nature, and cost-effective 
manufacturing process that can include various printing techniques such as roll-to-roll processing.[1-4] In this study, 
solution-processable semi-conducting copolymers, 
poly[N-9’-heptadecanyl-2,7-carbazole-alt-5,5’-(4’,7’-di-2-thienyl-2’,1’,3’-benzothiadiazole)] (PCDTBT) and 
poly[4,8-bis(2-ethylhexyl-2-thenyl)-benzo[1,2-b:4,5-b’]dithiophene-alt- 5,5’-(4’,7’-di-2-thienyl-2’,1’,3’-benzothiadiazole)] 
(PBDTDTBT), and their pyrene-containing ter-polymers were synthesized using Suzuki or Stille coupling. Pyrene units were 
introduced to improve the charge-transporting abilities of the polymers. The resulting polymers were found to be soluble in 
common organic solvents and formed smooth and uniform spin-coated thin films. They also exhibited good thermal 
stability and lost less than 5% of their weight upon heating to ~350 °C. Solution-processed field-effect transistors fabricated 
using these polymers showed p-type organic thin-film transistor characteristics. The pyrene-containing ter-polymers 
showed higher field-effect mobilities than their corresponding parent polymers, and their mobility increased with 
increasing pyrene content. Furthermore, they had lower HOMO energy levels than the corresponding PCDTBT or PBDTDTBT 
polymers. Bulk hetero-junction solar cells with an ITO/PEDOT:PSS/polymer:PC71BM/Ca/Al configuration fabricated using the 
pyrene-containing polymers had higher power conversion efficiencies (PCE) than those using the corresponding parent 
polymers. 
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The electroless plating of copper sulfide (CuS)[1-2] on the surface of cotton fibers by successive treatment of cotton fabrics 
with poly(ethyleneimine) (PEI) solution and CuSO4/Na2S2O3 solution in order to prepare electrically conductive cotton fibers 
was studied. Cotton fabrics treated with PEI solution, and those plated with CuSO4/Na2S2O3 solution, at various conditions 
after PEI treatment were analyzed on the basis of weight increase, FT-IR spectroscopy, TGA, SEM, FE-SEM/EDS, surface 
resistance, and electromagnetic interference (EMI) shielding effectiveness. The cationization of cotton fibers which resulted 
in the PEI introduction was examined through dyeing of the PEI-treated cotton fabrics with an acid dye, and through 
measuring the color depth (K/S values) of the dyed samples. Various results of CuS plating of cotton fibers, with or without 
PEI treatment, showed that treatment with a PEI solution as low as 0.1 % (w/v) is sufficient for elctroless plating. SEM and 
other analyses on CuS-plated cotton fabrics also revealed that both the concentration and composition of CuSO4/Na2S2O3 
solution affected the plating, and therefore affected the electro-conductivity of the fabric. A weight ratio of 1:1 of 
CuSO4/Na2S2O3 solution was found to be the most effective composition for CuS plating of PEI-treated cotton fibers. 
CuS-plated cotton fabrics exhibited surface resistance of 10-1~100 Ω/sq and EMI shielding effectiveness of 35~40 dB in the 
0.01 MHz~3 GHz range.  

 

Figure 1: EMI shielding effectiveness of the CuS-plated cotton fabrics. PEI treatment was carried out with 0.1 %(w/v) PEI 
solution at room temperature for 2 h and CuS plating with both CuSO4 and Na2S2O3 concnetrations of (a) 0 (control), (b) 2, 
(c) 3, (d) 4, (e) 5, and (f) 6 %(w/v) at 80 °C for 2 h. 
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We report a study of the temperature-dependent electrical resistivity, Seebeck coefficient, and thermal conductivity in the 

Sr0.9-zCa0.1Si2 (z = 0, 0.07, 0.13, and 0.2) alloys to elucidate the vacancy effect on the thermoelectric performance, 

characterized by the dimensionless thermoelectric figure-of-merit, ZT. The room-temperature electrical resistivity and 

Seebeck coefficient have been found to decrease through introducing the vacancy onto the Sr sites of Sr0.9Ca0.1Si2. It is 

encouraging that the thermal conductivity was reduced successfully upon introducing the Sr deficiency in Sr0.9Ca0.1Si2. In 

particular, a marked low lattice thermal conductivity of 1.13 W/m-K at room temperature is achieved for Sr0.77Ca0.1Si2 and 

would become less than 1 W/m-K as T > 500 K. Such a promising result would lead to a significant improvement in its 

thermoelectric performance. Indeed, a relatively high room-temperature ZT of 0.27 is obtained for this material. 

Furthermore, a maximum ZT of about 0.52 at around 850 K can be realistically estimated for Sr0.77Ca0.1Si2.  

 

Keywords: Thermoelectric materials, Nontoxic, Low thermal conductivity 
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encouraging that the thermal conductivity was reduced successfully upon introducing the Sr deficiency in Sr0.9Ca0.1Si2. In 

particular, a marked low lattice thermal conductivity of 1.13 W/m-K at room temperature is achieved for Sr0.77Ca0.1Si2 and 

would become less than 1 W/m-K as T > 500 K. Such a promising result would lead to a significant improvement in its 
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The recent developments in the fabrication of a new class of antibacterial functional polymer systems, nanofibers, polymer 
capsulated nanoparticles, and biopolymers/synthetic polymers functionalized with bioactive groups indicated that these 
systems successfully were utilized as biocides in many areas, especially in tissue engineering nanoengineering, medicine 
and pharmacy [1-4]. This report presents fabrication of antimicrobial PVA/copolymer-g-bio- polymer/Ag-nanoparticle 
layered organoclay nanofibers by electrospinning method in deionized water/DMF medium. To optimize the E-spun 
parameters, effects of matrix polymer and polymer-partner concentrations, feed rate, distance between plates, and high 
voltage on the fiber length and distribution were investigated. It was found that small amount of silver particles significantly 
improved cross-section nanoporous morphology, fiber distribution, and increased of amount of nano-size fibers, as well as 
accelerated phase separation processing. To evaluate antimicrobial activities of the obtained nanofiber webs against 
various Gram-negative (P.aeruginosa PA14, E.Coli DH5α, and P.aeruginosa PA01), and Gram-positive (B.thuringiensis, 
B.subtilis 3610, S.aureus NEWMAN) bacteria, a standard disc diffusion testing method was utilized. Agreeing with these 
results, obtained nanofiber webs (thin films) exhibit higher antimicrobial activity against both type of microorganisms.    
 

 
 
 
 
 
 
 
 
 

 
Figure 1: (I) SEM images (10.000 x 2 µm; C = 9 and 12 %) and (II) bioactivity of nanofiber web thin films. 
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Coordination polymers (CPs) or metal-organic frameworks (MOFs) have received a great deal of attention due to their 
diverse structural topologies, tunable functionalities, and their many useful applications, such as gas storage, gas 
separation, catalysis, and recognition. Recently, there has been significant interest regarding the merging of CPs with other 
solid materials to induce the production of hybrid materials. The fabrication of CPs as a new form will reinforce the 
usefulness of CP materials and expand the scope of utilization of these materials. In fact, many recent studies have 
concentrated on the preparation of membranes or thin-films from CPs, and the outstanding utilizations of CP films in gas 
separation, optics, and chemical sensors have been well demonstrated. However, the fabrication of CPs in sophisticated 
forms, for example core-shell or hollow form, has been little studied. Herein, we show important progress in the 
conjunction of CPs with other compositional particles for the construction of well-organized core-shell structure. 
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Ion channel proteins are of fundamental importance in numerous biological processes and constitute a key target in 
pharmaceutical research. However, many aspects of their mechanism of action still remain poorly understood. In order to 
shed light on these complex membrane transport systems, we have developed a family of peptide nanostructures that 
create channels for ions by aligning crown ethers on top of each other when adopting an α-helical conformation.  We will 
present different analogs of such artificial ion channels and how they were used to study ion translocation processes in 
membranes. Also, we will report on the engineering of their ion-selectivity and their incorporation into new biodetection 
systems. 

Keywords: artificial ion channel, crown ether peptides, membrane facilitated transport, peptide nanostructures 
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Poly(p-phenylene benzobisoxazole) (PBO) fibers are known to possess the highest tensile modulus and strength among all 
commercial synthetic polymer fibers. However, PBO fibers have a fibrillar structure in which the lack of strong lateral 
support between fibrils results in failure at low compressive loads. This is the reason why the use of PBO fibers in structural 
application has been highly restricted [1]. In this work, to overcome the weak compressive properties of PBO fiber, 
poly(p-phenylene benzobisoxazole) copolymer containing multi-functional comonomer was synthesized, and continuous 
copolymer fiber has been fabricated using a dry-jet wet spinning technology. 
The tensile strength of PBO copolymer fibers was higher than that of PBO, and showed 42 % increase at 0.5 mol % loading 
of comonomer. The tensile modulus of PBO copolymer fiber at 0.5 mol % loading showed 192 % increase compared to PBO 
fiber. The compressive strength of PBO copolymer fiber had values between 0.46 GPa and 0.6 GPa with the comonomer 
content. 64~114% increase in compressive strength of PBO copolymer fibers was observed compared to PBO fiber. 
 

 
 
Figure 1: Illustration for single-fiber compression test using elastic loop method.  
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Effects of Ge partial substitution onto the Si sites of SrSi2 have been investigated by means of electrical and thermal 

transport studies. Electrical resistivity (), Seebeck coefficient (S), and thermal conductivity () measurements were 

performed on a series of SrSi2-xGex alloys with x ranging from 0 to 0.12. The room-temperature resistivity of these 

substituted alloys decreases with increasing the Ge content to x = 0.06 and then becomes to increase upon further 

substitution. The Seebeck coefficient shows a substantial increase with Ge, and a maximum of about 280 V/K was found 

for x = 0.03 at around 85 K. These observations can be realized as the band gap broadening and the changes in the 

Fermi-level density of states (DOS). A theoretical analysis of the thermal conductivity for these SrSi2-xGex alloys suggests that 

the heat transport is essentially associated with the lattice phonons. In addition, the low-temperature peak in the lattice 

thermal conductivity of these alloys drops markedly with increasing Ge, attributed to the point-defect scattering of the 

phonons. The thermoelectric performace characterized by the figure-of-merit (ZT) was also evaluated for each alloy. The 

largest ZT value of about 0.13 at room temperature was achieved for SrSi1.94Ge0.06, nearly three times higher than that of 

pure SrSi2.  
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Poly- and hetero-nuclear metal complexes exhibit a vast domain of applications in magnetism,  catalysis and as sensors [1]. 
In particular, hetero-nuclear univalent coinage metal (Cu, Ag and Au) complexes are attracting a considerable attention as 
biocidal and luminescent materials [2]. The linear dicyanidometallate with its bridging bidentate binding mode is an ideal 
building block for the construction of coinage metals (Cu, Ag and Au) bimetallic coordination polymers showing interesting 
magnetic, spin-crossover, or vapochromic properties [3]. We recently reported on a new bridging cyanide in 
[Au(CN)2Ag(PPh3)2]n i.e. one-dimensional coordination polymer with intense blue photoluminescence in the solid phase [4], 
and here we extend this series of [M(CN)2Ag(PPh3)2]n species, (M is Cu, Ag or Au) see Figure 1, with a focus on their 
structural characterization, photoluminescence properties and theoretical study.  

  

 
Figure 1: Scheme and luminescence of the [M(CN)2Ag(PPh3)2]n compounds in the solid state. Left: M= Ag, Middle: M= Cu, 

right: M= Au. Intensity scale is in arbitrary units. 
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Nanostructured semiconductors having unique spectroscopic, electronic, and chemical properties have been extensively 
investigated because of their applications in fields of catalysts, optoelectronics, and transistors. In particular, titania (TiO2) 
having a wide band gap has been received attention as a promising nanomaterial to generate electricity, produce 
renewable solar hydrogen, and remediate aqueous pollutants. Although new catalytic materials working in the ultraviolet 
or visible light region have been studied remarkably, TiO2-based nanomaterials are still considered to be one of superior 
photocatalysts. The basic principle of semiconductor photocatalysis involves the absorption of a photon which leads to 
electron–hole pair formation. The electron–hole pairs can migrate toward the catalyst surface and initiate redox reactions 
in which adsorbed organic molecules are oxidized. In order to prevent electron-hole recombination, a highly active 
photocatalyst should have a high degree of crystallinity. TiO2 nanostructures have also attracted great attention as 
nanomaterials employed to make an electrode of dye-sensitized solar cells (DSSCs). Single-crystalline and hierarchical rutile 
TiO2 nanostructures on fluorine-doped tin oxide (FTO) glass have been reported to show a power conversion efficiency of 
1–4% in DSSC applications. However, these nanowire or hierarchical arrays were grown on rigid FTO glass substrates which 
limited applications in flexible electronic devices. Furthermore, the rutile TiO2 exhibits an inferior photovoltaic performance 
because of less dye loading and slower electron transport compared with anatase TiO2 nanostructures. Thus, it would be 
very desirable to synthesize anatase TiO2 nanostructures facilely to enhance the photovoltaic performance of DSSCs. 
 Considerable efforts have been devoted to the preparation of high-quality TiO2 nanomaterials for applications in 
photocatalytic materials and photovoltaic cells. Diverse methods such as chemical vapor deposition, electrochemical 
syntheses, microwave-assisted hydrothermal syntheses, and sol-gel techniques have been successfully established to 
prepare anatase TiO2 nanostructures in general. In particular, hydrothermal syntheses of anatase TiO2 nanostructures have 
been found to be quite advantageous particularly from viewpoints of environmental friendliness, easy upward scaling, and 
low production cost. Although anatase TiO2 nanocrystals with being treated via a high-temperature post-annealing process 
have been employed as photocatalytic or photovoltaic materials, the hydrothermal synthesis of anatase TiO2 
nanostructures on Ti foil without being treated via any post-annealing process has been hardly reported yet. In addition, 
the direct photocatalytic and photovoltaic applications of anatase TiO2 nanopopcorns on Ti foil have not been reported 
although ZnO nanowires grown on FTO glass or TiO2 nanowires grown on Ti foil have been utilized in DSSCs. 
 We present the facile one-pot hydrothermal preparation of anatase TiO2 nanopopcorns on Ti foil to be employed for 
photocatalytic and photovoltaic materials directly without being treated via any annealing process. We have controlled the 
growth of tetragonal anatase TiO2 nanopopcorns on Ti foil hydrothermally by changing the volume ratio of H2O2: HF: H2O, 
VR(H2O2:HF:H2O). Truncated tetragonal pyramidal TiO2 nanocrystals exposing the {001} and {101} facets have been grown 
on the (001) surfaces of TiO2 nanostructures to form anatase TiO2 nanopopcorns. Anatase TiO2 crystals exposing the {001} 
facets have been prepared by using various raw materials such as TiF4, TiCl4,  Ti[O(CH2)3CH3]4, and Ti[OCH(CH3)2]4 to 
stabilize the {001} facets. However, the processes employing these raw materials require high temperature, interrupt 
scaled-up production, and induce hydrolysis. Our well-defined TiO2 nanopopcorns exposing the {001} facets grown on Ti foil 
have shown high photocatalytic activitity for the degradation of methylene blue (MB) dye under UV light irradiation. 
Anatase TiO2 nanopopcorns grown on Ti foil at VR(H2O2:HF:H2O) of 1:1:1000 have shown the most reduced oxygen vacancy 
luminescence and the highest photovoltaic power conversion efficiency of 3.98%. 
 
Keywords: Titania, Nanoparticles, Solar cells, Photovoltaic, Photocatalytic, Hydrothermal 
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The composite materials, having fillers dispersed in the matrix, are one of the most popular studies in the worldwide. 
Typically, the structure is a matrix-filler combination where the fillers like particles, fibres, or fragments surrounds and binds 
together as discrete units in the matrix. -particles and -layers have very high surface-to-volume and aspect ratios and this 
makes them ideal for use in many areas such as food packaging, films, hydrogen storage, environmental protection, 
flammability reduction i.e. The properties of composite materials depend not only on the properties of their individual 
parents but also on their morphology and interfacial characteristics [1-4].  
 
The general class of composite organic/inorganic materials is a fast growing area of research. Especially novel type of 
composite materials can be produced by the result of physical adsorption between organic matter and adsorbent material. 
The stem tea-based composite may be synthesized in the form of an intercalated or exfoliated structure (Figure 1). 

 

Figure 1: Formation of intercalated and exfoliated composites. 

 In this study, we studied synthesis and characterization of a composite is composed of Rhodamine B (Rh-B) dye compound 
and acid activated stem tea which is low cost, abundant and gained from Rize/Turkey tea plants. Stem tea is obtained from 
stalk or stick of tea plants. For this purpose, it was used various techniques such as SEM (scanning electron microscopy), 
XRD (X-ray diffraction), FT-IR (Fourier transformed infra-red spectroscopy) and thermal analysis.  
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A nano-composite is a matrix to which nanoparticles have been added to improve a particular property of the material. The 
properties of nano-composites have caused researchers and companies to consider using this material in several fields. 
Nano-composites have gained much interest recently. Significant efforts are underway to control the nano-structures via 
innovative synthetic approaches. The properties of nano-composite materials depend not only on the properties of their 
individual parents but also on their morphology and interfacial characteristics. Advances in Nano-composites, Synthesis, 
Characterization and Industrial Applications were conceived as a comprehensive reference volume on various aspects of 
functional nano-composites for engineering technologies. The term functional nano-composites signifies a wide area of 
polymer/material science and engineering, involving the design, synthesis and study of nano-composites of increasing 
structural sophistication and complexity useful for a wide range of chemical, physicochemical and biological/biomedical 
processes. "Emerging technologies" are also broadly understood to include new technological developments, beginning at 
the forefront of conventional industrial practices and extending into anticipated and speculative industries of the future. [1-
4]. 

 

Figure 1: SEM image of MC-540/CTAB-BNT nano-composites. 

    In this study, we studied synthesis and characterization of a nano-
composite is composed of Merocyanine 540 (MC-540) dye 
compound and CTAB (cetyl trimethyl ammonium bromide) activated 
bentonite (BNT) which is low cost, abundant and gained from 
Unye/Turkey local sources. For this purpose, it was used various 
techniques such as SEM (scanning electron microscopy), XRD (X-ray 
diffraction), FT-IR (Fourier transformed infra-red spectroscopy) and 
thermal analysis.  
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A new series of chemically well-defined brush glycopolymers consisting of a polyoxyethylene backbone and bristles bearing 
glycosyl and methyl end groups was synthesized with various compositions. The glycopolymers were thermally stable up 
200 C and were soluble in a variety of common solvents. The brush polymer films formed multibilayer structures, the 
layers of which were stacked along the direction normal to the film plane so as to display a glycosyl group-rich surface or a 
methyl group-rich surface or their mixture, depending on the bristle end group composition. The multibilayer structures 
were stabilized by the self-assembly of the bristles via lateral packing. The glycosyl-rich surface played a critical role in 
enhancing the surface hydrophilicity and water sorption to a certain level; thus, the glycopolymer films easily formed a 
hydration layer to a certain depth on the film surface. The hydrophilic surfaces and hydration layer efficiently prevented  
protein adsorption onto the brush glycopolymers and suppressed bacterial adherence while promoting mammalian cell 
adhesion and displaying excellent biocompatibility in an in vivo mouse study. [This study was supported by the National 
Research Foundation (NRF) of Korea (Basic Research Grant No. 2010-0023396, Center for Electro-Photo Behaviors in 
Advanced Molecular Systems (2010-0001784) and Doyak Program 2011-0028678) and the Ministry of Education, Science 
and Technology (MEST) (Korea Brian 21 Program and World Class University Program (R31-2008-000-10059-0)). The 
synchrotron X-ray scattering measurements at the Pohang Accelerator Laboratory were supported by MEST and POSCO 
Company, and POSTECH Foundation.] 
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Figure 1. Novel self-assembling brush glycopolymers. 
Keywords: biocompatible polymer, functional brush polymer, glycopolymer, biocompatibility, in vivo test, in vitro test, 
protein adsorption, bacterial adherence, cell adhesion 
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Figure 1: Arrhenius plots of ionic conductivity for PSiP/IL 
solid and protic ionic-liquid as well as ionic liquid-type 
polymer in bulk. 
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Recently, we have firstly succeeded in fabricating the high ionic conductive solid electrolyte in which the ionic liquid (IL) 
polymer brush-modified particles are three-dimensionally self-assembled in the face-centered cubic structure, forming a 
continuous ion-conductive channel in nm scale [1].  
To broaden the applicability of this technology, we have employed a protic type of IL for the solid electrolyte expected to be 
a possible candidate for an electrolyte of a polymer electrolyte fuel cell (PEFC) that operates under nonhumidified 
conditions. 
A protic IL, diethylmethylammonium bis(trifluoromethylsulfonyl)imide (DEMA-TFSI) was synthesized by direct neutralization 
of the Brønsted acid and base [2]. The hybrid particles (PSiP), silica particles grafted with IL-type of concentrated polymer 
brush, were synthesized as previously reported [1]. The composite films of PSiP and DEMA-TFSI were prepared by casting 
their acetonitrile solutions with different compositions and 
dried/annealed at 90°C for 36 h in vacuum.  
The conductivity  of the composite films were measured by 
means of the impedance spectroscopic technique and 
compared with those of DEMA-TSFI and ionic liquid-type 
polymer in bulk. As shown in Figure 1, despite non-conductive 
silica particles included by 60 wt.%, the composite film had the 
conductivity much higher, by more than three orders of 
magnitude at 30 oC, than that of ionic-liquid-type polymer, 
reaching 0.68 mS cm-1 in  at 30 oC. 
In this paper, we will also report about fuel cell performance 
using this solid electrolyte at intermediate temperature (more 
than 100 oC) without humidification. 
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The progressive transition of the global chemical industry toward renewable materials is emerging as an inevitable 
necessity and the field of biodegradable polymers represents one of the most important industrial achievements in this 
sense [1]. For this purpose, carbohydrates are an excellent substitute for products of petrochemical origin for industrial 
development. Chemically connecting sugar moieties onto synthetic polymers is a unique method of functionalization of 
synthetic polymers, whereby not only is the polymer functionalized, but it can also get other desirable properties such as 
biodegradability, a property much debated and researched nowadays [2].  Synthetic carbohydrate polymers are being 
increasingly investigated as biodegradable, biocompatible, and biorenewable materials for use as water absorbents, 
chromatographic supports, and medical devices [3,4]. 

 

 

 

 

 

 

 

 

 

 Figure 1 :  Preparation of sugar-acrylate polymers 

Herein we report our first examples of the syntheses of novel sugar-acrylate monomers and their homopolymers prepared 
using free radical polymerization. Firstly, we synthesized the protected sugar epoxides (1-4). In order to achive this, 
diacetone protected derivatives (a-d) of the corresponding monosaccharides (D-galactose, D-glucose, D-mannose and D-
fructose) were reacted with epichlorohydrin. Afterwards, the epoxide rings of the sugars were opened with acrylic acid in 
the presence of TEA to give the desired sugar acrylate monomers (5-8). Finally the sugar linked acrylate monomers were 
polymerized by free radical polymerization to afford sugar based polymers (9-12). 
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Esters of terpene alcohols are aroma compounds that are very important flavor and fragrance components due to their 
organoleptic properties. They find a wide application as a component of many cosmetic formulas, in pharmaceutical, care, 
domestic and household products, also as a fragrance and flavor additives in food and drink, etc [1,2].  

Among acyclic terpene alcohols nerol and citronellol are two of the most important, naturally occurring commercial 
products as they are widely used to create aroma compositions and as an intermediate compounds for synthesis of 
corresponding aroma esters [2-4].  

As diesters of citronellol and nerol do not occur naturally the only way to acquire them is through chemical 
synthesis. The most of the industry processes rely on esterification or transesterification reactions that employ usage of 
strong acid catalyst, such as sulphuric, hydrochloric or p-toluenesulphonic acids. However, such catalysts lead to structural 
rearrangements of terpene alcohols like isomerization and formation of undesirable by-products [3]. It results in reduced 
yields and connects with the necessity of high cost purification of final product. Thus the fragrance industry now focuses on 
finding the most profitable ways of chemical esterification, with terpene compounds as the most popular reagents [4]. 

In this paper we have proposed using butylstannoic acid as a catalyst for the synthesis of citronellol and nerol 
diesters. The catalysed esterification process of a stoichiometric ratio of terpene alcohol and dicarboxylic compounds such 
as succinic anhydride, glutaric anhydride or adypic acid was carried out under reduced pressure at 130°C in solvent-free 
medium. The reaction progress was monitored by the determination of the residual acid content. Structures of the 
obtained diesters were confirmed based on the 1H and 13C NMR and IR spectra. 

The studies show, that the use of this tin based catalyst for esterification process of terpene alcohols with acidic 
substrates allows obtaining products with high yields and purity. It certainly simplifies the processing of such diesters by 
elimination of the necessity of the product purification and thus lowering the processing costs which is profitable for 
practical applications. 
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Well-defined block copolymers based on 2-hydroxyethyl methacrylate (HEMA) and butyl acrylate (BA) are synthesized by 
atom transfer radical polymerization, ATRP. These are selected to prepare glycopolymers containing D-(+)-glucosamine or 
N-(4-aminobutyl)-D-gluconamide, NABG, by chemical modification.1 The reaction occurs by activation of -OH groups of the 
HEMA units with highly reactive p-nitrophenyl carbonate groups.2 The block copolymers structure and self-assembly are 
studied either in solid state and in solution by differential scanning calorimetry, X-ray diffraction, atomic force microscopy 
and dynamic light scattering. The resulting block glycopolymers are water soluble. Therefore, their ability to interact with 
Concanavalin A lectin is analyzed by turbidimetry measurements.3 
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Metal-containing liquid crystals (metallomesogens) are currently one of the most active research lines in the liquid crystal 

field owing to their interesting variety of geometrical structures and the features of technological applications such as optics, 

electrics and magnetic devices, etc.1-3 Moreover, due to the various oxidation states and the array of coordination 

geometries,4-6 metal ions offer many possibilities as building blocks for unique molecular structures when associated with 

suitably designed ligands. Metal ions, for example, NiII, CuII, PdII or PtII with square-planar coordination were previously 

mostly used. However, metal ions with tetrahedral or octahedral coordination were relatively less used,7-9 because a 

tetrahedral coordination geometry is difficult to combine with the requirement of structural anisotropy and good lateral 

interactions for mesophase formation.10-12 Due to the stronger geometrical constraints, it is even more difficult to obtain 

metallomesogens with a octahedral coordination.13 In a previous paper, the Cukiernik group used RuII with octahedral 

coordination to develop mixed-valent diruthenium carboxylates.14-16 For example, the use of 3,4,5-trialkyloxybenzoates (3Cn) 

allowed to obtain mesogenic Ru2(3Cn)4Cl with a columnar hexagonal arrangement. The key factor is that the intermolecular 

space can be successfully filled in an intracolumnar way by using bulky equatorial carboxylates. This prompted us to 

undertake the program for using 3,4,5-trialkyloxybenzaotes and CoII to develop novel metallomesogens, Co(3Cn)2(MeOH)4. 

Herein, we reported the synthesis, characterization, structure and the evaluation of the mesomorphic behavior of these 

derivatives. Cobalt complexes of Co(3Cn)2MeOH4 derived from 3,4,5-trialkyloxybenzoate ligand (noted as 3Cn) with  n = 10, 

12, 14 and 16, were synthesized and characterized. The crystal of Co(1C12)2MeOH4 were determined by means of X-ray single 

crystal analysis. It crystallizes in the monoclinic P21/c space group with a = 24.3271(19) Å, b = 14.0058(11) Å, c = 6.4612(4) Å, 

α = γ = 90o, β = 94.368(4)o, and Z = 2. The phase texture and mesogenic properties were detected by polarized optical 

microscopy and powder x-ray diffraction technique. It was found that these compounds display the cubic phases. 

Differential scanning calorimetric data indicated that these compounds were nearly room temperature liquid crystalline and 

with a very wide mesogenic phase range. 

 

 

Keywords: metallomesogens; room temperature liquid crystals; cobalt carboxylates; cubic mesophase. 
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The synthesis of conductive polymer applications having a high efficiency solar cell。Each unit must be combined into 
the Donor and Acceptor。In this study, we chose donor which was triphenylamine and inorganic triphenyl silicon. Owing to 
the noncoplanarity of the three aryl substituents, electron-rich triphenylamine (TPA) with excellent hole transporting ability 
can be viewed as 3D propeller structure. Triphenylamine results the enhancement of open circuit voltage 
(Voc).Diketopyrrolopyrrole (DPP) is chosen as an acceptor because of its obvious advantages: (1) a strong electron 
withdrawing and (2) very strong light harvesting covering a wide spectrum of the sunlight. Especially, the fused DPP ring 
units for coplanarity and a closer π-π stacking distance would be postulated to compensate for the expected loss of charge 
transport pathway from amorphous materials bearing TPA segments, probably enhancing the charge mobilities.  

PDPP-TPA and PDPP-TPASiPh3 were synthesized via Suzuki coupling reaction. The optical properties showed that the 
absorption were wide range with the film state on absorption spectrum, It was indicated that copolymers had great 
interaction of π-π stacking molecular structure.The optical band gap of PDPP-TPA and PDPP-TPASiPh3 were  1.70 eV, 1.69 
eV  respectively. We also observed that the HOMO  value of  PDPP-TPA and  PDPP-TPASiPh3 were 5.01 eV and 5.07 eV. 
Summary of the property described above, this material can be applied on the solar cell and having a certain standard. The 
best efficiency PCE = 1.13% is observed at PDPP-TPASiPh3 :PCBM = 1:2 and Voc = 0.69V, Jsc = 6.86mA/cm2, FF = 0.24. 
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Suzuki coupling、donor-acceptor、low band gap、solar cell  
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Demand of synthetic polymeric materials has been fairly increasing during the last decades and they are currently one of 
the most attractive categories of materials because of their low cost, versatility, aesthetic qualities and resistance to 
physical ageing and biological attack. The well known resistance to degradation of synthetic polymers, together with the 
growing environmental alertness and the new environmental regulations are forcing the industries to seek for more 
ecologically friendly materials for their products, namely in applications where they are used for a short period of time 
before becoming waste, like for instance packaging. Poly(ε-caprolactone) (PCL) has recently garnered interest due to its low 
cost, sustained biodegradability, and availability at low molecular weights. It is semicrystalline, developing an orthorhombic 
crystal structure, and its degradation by hydrolysis is slow because of its hydrophobic nature and high crystallinity. This 
material has been considered in a wide range of applications, such as biodegradable packaging materials [1], implantable 
biomaterials, scaffolds, and microparticles for drug delivery. The major limitations of PCL are its poor mechanical 
performance due to its low melting point (around 55–65 °C) and barrier properties (water vapor, oxygen and other gases), 
which restricts its further applications in those fields especially under load bearing conditions, and hence significant 
mechanical reinforcement is required. In this work, blends of PCL and high density polyethylene (HDPE) are proposed to 
minimize those aforementioned drawbacks. A complete characterization of the resulting polymeric materials is performed 
as well as the evaluation of transport properties to gases. 
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Figure 1: Crystallization curves obtained at a cooling rate of 10 °C/min in DSC experiments. 
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A series of novel 2D-D--A type organic dyes, namely CCTTnA (n = 1–3), bearing bis(3,6-di-tert-butylcarbazol-9-
ylphenyl)aniline as an electron donor moiety (2D-D), oligothiophene segments with a number of thiophene units from one 
to three units as -conjugated spacer (), and cyanoacrylic acid as the electron accepter (A) were synthesized and 
characterized as dye sensitizer for dye-sensitized solar cells (DSSCs). These compounds exhibit high thermal and 
electrochemical stability. Detailed investigations of these dyes reveal that both peripheral carbazole donors (2D) have 
beneficial influence on the red-shifted absorption spectrum of the dye in solution and adsorbed on TiO2 film, and the 
broadening of the incident monochromatic photon-to-current conversion efficiency (IPCE) spectra of the DSSCs, leading to 
enhanced energy conversion efficiency (η). Among these dyes, CCTT3A shows the best photovoltaic performance, and a 
maximal incident monochromatic photon-to-current conversion efficiency (IPCE) value of 80%, a short-circuit photocurrent 
density (Jsc) of 9.98 mAcm–2, open-circuit voltage (Voc) of 0.70 V, and fill factor (FF) of 0.67, corresponding to an overall 
conversion efficiency η of 4.6% were achieved. This work suggests that organic dyes based on this type of donor moiety or 
donor molecular architecture are promising candidates for improved performance DSSCs. 

Figure 1: Structure of 2D-D--A type organic dyes (CCTTnA). 
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This work describes the synthesis and characterization of amphiphilic polymers bearing gluconolactone moieties. In a first 
step, we synthesized an unprotected glycomonomer 2-[({[4-(d-gluconamid-Nyl)butyl]amino}carbonyl)oxy]ethyl acrylate, 
HEAG, which posterior copolymerized with methyl methacrylate at compositions ranging from 0.1 to 0.9 at 70 ºC in DMSO-
d6. The copolymerization reaction is followed by proton nuclear magnetic resonance obtaining the feed molar fraction and 
the copolymer composition at each time. The monomer reactivity ratios are calculated by Kelen-Tüdös extended equation. 
In addition, the long side-chain crystalline behavior of these glycopolymers with high composition of glycomonomer is 
examined by conventional and modulated differential scanning calorimetry and X-ray diffraction measurements. Moreover, 
the phase separation behavior of carbohydrate-based copolymers with lower HEAG content is determined by their glass 
transition temperature measurements.  
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Figure 1: Copolymerization reaction to obtain amphiphilic glycopolymers with gluconolactone pendant groups. 
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Contamination of microorganisms is a great concern in several areas such as medical devices, health care products, water 
purification systems, hospital and dental restoration, etc. One possible way to avoid the microbial contamination is to 
develop materials possessing antimicrobial activities.1 Consequently, biocidal polymers have received much attention in 
recent years. In the present study we have synthesized six different methacrylic monomers based on thiazole and in some 
cases also triazole groups and characterized by proton and carbon nuclear magnetic resonances. The kinetic of 
polymerization has been followed by in situ nuclear magnetic resonance of proton in DMSO-d6 at 70 ºC using monomer and 
initiator concentrations of 1 M and 5·10-2 M, respectively. The resulting polymers have been widely characterized in terms 
of molecular weight, glass transition and degradation temperature by gel permeation chromatography, differential 
scanning calorimetry and thermogravimetric analysis, respectively. The structure of polymers has been related to the 
resulting properties. 

 
Figure 1: Structures of different methacrylic monomers bearing thiazole and triazole pendant groups. 
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Cross-linked polysulfone/polyhedral oligomeric silsesquioxane (POSS) hybrid networks were synthesized in this work by 
photoinduced copolymerization of polysulfone dimethacrylate (PSU-DMA) and multifunctional POSS-methacrylamide 
(POSS-MAAm) with various feed ratios. The PSU-DMA and POSS-MAAm macromonomers were independently synthesized 
via esterification of PSU-diol and amidation of POSS-amine with methacryloyl chloride, respectively. Photocrosslinking of 
these macromonomers lead to PSU/POSS hybrid networks which were formed by individually dispersing inorganic POSS 
nanoparticles in the polymer matrix. The morphology of the nanocomposites was investigated by TEM technique, which 
suggests the random dispersion of POSS in the PSU matrix without macroscopic agglomeration. Thermogravimetric analysis 
results confirmed that the thermal stability and char yield of PSU-DMA/POSS-MAAm nanocomposites increased with the 
increase of POSS loading. Enhanced glass transition temperatures and storage modulus of the networks were observed to 
be higher than its precursor polymer. 

 

 

Figure 1: Preparation of PSU/POSS hybrid networks by photoinitiated crosslinking polymerization. 
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Graphene is a two-dimensional (2D) atomic crystal which consisting of carbon atoms arranged in a hexagonal lattice. It has 
a large surface area, Young’s modulus, high thermal conductivity as well as electrical conductivity. To facilitate the 
dispersion in composites, the fillers are usually modified. The oxidation of the graphene surface results in obtaining 
hydroxyl, epoxy or carboxyl functional groups employed in further covalent modification of the surface. During the 
oxidation, the regular graphitic structure is damaged; hence the electrical conductivity of the graphene is lost. To recover 
the structure, the surface of the graphene oxide is usually reduced before further treatment. In this work, the graphene 
oxide was in situ reduced while the polystyrene brushes were grafted from the graphene surface.  
Experimental. The expanded graphite ECOPHIT G graphite powder GFG 50 with size of 40-55 μm from (SGL Groups Carbon, 
Germany) was oxidized by Brodie-method. The introduced hydroxyl groups were then esterified by bromopropionyl 
bromide to prepare initiator modified graphene sheets (GO-I). The polystyrene chains were then polymerized from the 
surface employing the CuBr/ N,N,N′,N′′,N′′-Pentamethyldiethylenetriamine catalytic system. The atomic composition 
changes on the surface were investigated by X-ray photoelectron spectroscopy (XPS) and the amount of the oxygen-
containing groups was determined by thermogravimetric analysis. The effect of the surface changes on the electrical 
conductivity were studied by four – point electrical conductivity measurement according to the van der Pauw.  
Results and discussion. From XPS as well as TGA it was observed that the amount of the oxygen-containing groups on the 
surface decreases after polymerization. These groups decompose from 150 °C to 180 °C followed by the decomposition of 
the polystyrene from 250 °C. The GO and GO-I contained 32 % of the oxygen-containing groups. In the GO-PS (1 600 g/mol) 
the amount these functional groups decreased to 25 % and in GO-PS (2 900 g/mol) to 14 %. The electrical conductivity of 
the PS grafted graphene oxide increased by eight orders of magnitude compared to GO. The electrical conductivity was not 
provided by presence of the residual copper, since the amount of the copper was found to be approximately 1.5 % in all the 
tested samples. The reaction of the GO only with PMDETA also resulted in electrical conductivity increase. Therefore it is 
supposed, that the PMDETA is responsible for the graphene oxide reduction. 
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Graphene is a two-dimensional (2D) atomic crystal which consisting of carbon atoms arranged in a hexagonal lattice. It has 
a large surface area, Young’s modulus, high thermal conductivity as well as electrical conductivity. To facilitate the 
dispersion in composites, the fillers are usually modified. The oxidation of the graphene surface results in obtaining 
hydroxyl, epoxy or carboxyl functional groups employed in further covalent modification of the surface. During the 
oxidation, the regular graphitic structure is damaged; hence the electrical conductivity of the graphene is lost. To recover 
the structure, the surface of the graphene oxide is usually reduced before further treatment. In this work, the graphene 
oxide was in situ reduced while the polystyrene brushes were grafted from the graphene surface.  
Experimental. The expanded graphite ECOPHIT G graphite powder GFG 50 with size of 40-55 μm from (SGL Groups Carbon, 
Germany) was oxidized by Brodie-method. The introduced hydroxyl groups were then esterified by bromopropionyl 
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surface employing the CuBr/ N,N,N′,N′′,N′′-Pentamethyldiethylenetriamine catalytic system. The atomic composition 
changes on the surface were investigated by X-ray photoelectron spectroscopy (XPS) and the amount of the oxygen-
containing groups was determined by thermogravimetric analysis. The effect of the surface changes on the electrical 
conductivity were studied by four – point electrical conductivity measurement according to the van der Pauw.  
Results and discussion. From XPS as well as TGA it was observed that the amount of the oxygen-containing groups on the 
surface decreases after polymerization. These groups decompose from 150 °C to 180 °C followed by the decomposition of 
the polystyrene from 250 °C. The GO and GO-I contained 32 % of the oxygen-containing groups. In the GO-PS (1 600 g/mol) 
the amount these functional groups decreased to 25 % and in GO-PS (2 900 g/mol) to 14 %. The electrical conductivity of 
the PS grafted graphene oxide increased by eight orders of magnitude compared to GO. The electrical conductivity was not 
provided by presence of the residual copper, since the amount of the copper was found to be approximately 1.5 % in all the 
tested samples. The reaction of the GO only with PMDETA also resulted in electrical conductivity increase. Therefore it is 
supposed, that the PMDETA is responsible for the graphene oxide reduction. 
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The suspension polymerization of vinyl chloride (MVC) is used to obtain polyvinyl chloride (S-PVC). Surfactants must be 
consequently added in order to stabilize the MVC droplets dispersed in water. Polyvinyl alcohol (PVA) are commonly used 
as surfactants in S-PVC synthesis. Primary PVA (hydrolysis degree HD superior to 60% molar) are useful to control the final 
PVC’s particle size and secondary PVA (HD inferior to 60%) will allow do decrease the interfacial tension. 
However, the formation of a crust (mainly composed of PVC) on the reactor’s walls (made of stainless steel) frequently 
occurs during MVC polymerization. This phenomenon induces technical and economical problems through a decrease in 
PVC quality and reactor productivity. The aim of this work is to understand the scale formation and to determine critical 
parameters (ingredients and process) influencing this phenomena. 
Stainless steel plates (representative of the reactor wall) have been immerged in the reactive medium (pilot reactor) 
containing all the ingredients. Polymerization is then initiated. Steel plates have been analyzed by Infrared Reflection 
Adsorption Spectroscopy (IRRAS) and optical microscopy for different immersion times in the reactive medium in order to 
study the kinetic of the scale formation and to determine the chemical composition of the crust at the first stages of 
polymerization. 
Optical microscopy and IRRAS results showed that PVA is firstly adsorbed onto steel after only 15 minutes of 
polymerization. After this adsorption, the crust begins to grow as the typical IR absorption peaks of PVC are visible after 30 
minutes [1]. Finally, a hard and thick PVC crust is formed.  
The influence of the chemical structure of the PVA used has also been investigated. Results showed that the influence of 
the primary PVA is not significant compared to the major effect of the C=C double bond amount of the secondary PVA. The 
use of a PVA with less double bonds will indeed increase the formation of scale during the S-PVC production. 
To conclude, this study allows us to describe the scale formation during the suspension polymerization of vinyl chloride, 
with the adsorption of PVA during the very first stage of polymerization and the development of a PVC-rich crust which lead 
to the formation of a hard crust. The great influence of the chemical structure of the PVA has been evidenced: a secondary 
PVA with less double bonds increases the formation of crust. These results will be useful for PVC producers in order to 
reduce the scale formation. 
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Thiophen-based and sulphur-containing compound have been demonstrated to show anticancer activities [1,2]. 
Polypeptides synthesized by living ring-opening polymerizations of N-carboxyanhydride (NCA) of α-amino acid have 
received great attention for bioconjugation systems. Their combination with antibody molecules are widely used in 
immunoassay, targeting, or detection techniques.[2]. Additionaly, thermosensitive micelles of poly(N-isopropylacrylamide) 
(PNIPAAm) exhibits a lower critical solution temperature (LCST). Due to this property, its copolymers can be classified as 
stimuli–responsive materials finding application in drug delivery systems [3-4]. Herein, we report synthesis of conjugated 
polythiophene copolymer bearing three side chains, namely poly(ethylene glycol) (PEG), polypeptide (poly-L-Alanine) and 
PNIPAAm providing water solubility and biodegradability, functionality  for bioconjugation of antibody molecules and for 
drug delivery, respectively.  
 

 

Figure 1: Polythiophene Copolymers Posessing PNIPAAm, Polypeptide Side and PEG  Chains.  
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Hydrogels are chemically and/or physically crosslinked three-dimensional hydrophilic macromolecular networks that are 
capable of absorbing large amounts of water or biological fluids. Over the past few decades, hydrogels/hydrophilic 
polymers prepared by various polymerization methods and organic reactions have received significant interest because of 
their potentials in areas such as pharmaceutics, biology, chemistry, medicine and so on. [1-5] However, photo-initiated 
mode of radical polymerization has become a key method in countless number of industrial applications such as protective 
coatings, dental resins, adhesives, and composites. [6-7] Photoinitiated free radical polymerization may be initiated by type 
I or type II initiators. 

In this exert, we have arranged a facile synthetic method to prepare hydrogels which possess several reactive sites in order 
to incorporate any molecules of interest by “Click Chemistry”. The strategy is based on the use of poly(ethylene glycol) 
methyl ether acrylate, poly(ethylene glycol) diacrylate as crosslinking monomer with caphorquinone as initiator and a 
coinititator such as propargyl alcohol and/or propargyl acrylate. With the selective reactivity of photochemically generated 
free radicals towards acrylic functions of both PEGDA and PEGMA, hydrogels with clickable acetylene groups can be 
prepared in one step. Based on the acetylene functionality, any molecule possessing azide groups like pyrene can be 
conjugated onto hydrogel via “Click Chemistry”. The crosslinking behavior of the polymers was investigated by means of FT-
IR spectroscopy according to the disappearance of the peak of acetylene group around 2100 cm-1 associated with azide 
group and also the fluorescent properties of hydrogels to observe incorporation of pyrene. 
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Polyimide-titania hybrid materials (PI/TiO2) have attracted much attention, since they are used as interference filters, 
antireflective coatings, protective layers, and optical waveguides [1,2]. 
 
In this study, a series of PI/TiO2 nanohybrid materials were prepared from polyamic acid of 
3,3’,4,4’-benzophenonetetracarboxylic dianhydride/3,3’- diaminodiphenyl sulfone, and titania precursor by the sol-gel 
method. The titania content in the hybrid system was varied from 0 to 5 wt %. The various properties (thermal, mechanical, 
and morphological properties) of nanohybrid films were investigated. 
 
The FTIR spectrum confirmed the Ti-O-Ti bonding in the PI matrix. The morphological study 
showed that the nanometer-scaled inorganic particles (1 and 3% wt.) disperse homogeneously within the PI matrix. The 
PI/TiO2 hybrid films exhibited good mechanical properties. The  hybrid films might have enhanced the UV shielding 
properties when compared to the PI films.  
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Organic-inorganic nanocomposites have attracted the interest of materials scientists in recent decades because 
nanocomposites usually combine the advantages of the two components[1].  These nanocomposites exhibit improved 
tensile strength and moduli, decreased thermal expansion coefficient, decreased gas permeability, increased swelling 
resistance, enhanced ionic conductivity, flammability and other physical or mechanical properties[2-5]. These composite 
materials can be produced either by melt intercalation or by in situ polymerization. 

The main aim in this work was to prepare resol type phenolic resin nanocomposite blends and was to investigate 
surface coating properties of their films. Firstly, phenolic resin nanocomposite blends were prepared by blending of 
bentonite (B) or silica (S) at different weight ratio (1, 2, 5 and 10 %) with resol resin. This nanocomposite blends were 
characterized by X-ray diffraction (XRD) and SEM analysis. Thermal properties of these nanocomposite blends were also 
investigated using of thermogravimetric analysis (TGA) technique. In order to investigate the usage of the nanocomposite 
blends as surface coatings materials, films were prepared from these products and applied standard test methods. The 
results showed that these products are thermally stable materials and all films are glossy or semiglossy and have excellent 
drying, adhesion properties.   

 
Keywords:  resol type resin, nanocomposite, silica, clay, surface coating material 
 
 
References 
 

1. W. Zenggang, Z. Chixing and Q. Rongrong, Polym Compos, 23, 634, (2002). 
2. W. Jiang, S.H. Chen and Y.Chen, J. Appl. Polym. Sci. 102, 5336, (2006).  
3. J. W. Gilman, C. L. Jackson, A. B. Morgan, R. Harris, E. Manias, E. P. Giannelis, M. Wuthenow,  D. Hilton  and  S. H. 

Phillips, Chem. Mat. 12, 1866, (2000) .  
4. G. M. Kim,  D. H. Lee, B. Hoffmann, J. Kressler  and G. Stöppelmann, Polymer  42, 1095, (2001). 
5. T. K. Chen, Y. I. Tien and  K. H. Wei, Polymer 41, 1345, (2000). 
 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Materials Science / MS-P-01

1002

Functionalized Silica Nano Particles And Their Effect On Rheology Of Colloidal 
Dispersions 

 
A.Örüm1, Yusuf Z.Menceloğlu1 , M.Yıldız.1 

1Sabancı University, Department of Materials Science and Engineering, 34956, İstanbul, 
Turkey 

Presenting author: aslihanorum@sabanciuniv.edu 
 

Colloidal dispersions containing silica nano particles have been widely used in many areas such as polymer processing, 
paint, cosmetics, etc. While nano particles improve the performance of the final product, they cause to increase the 
viscosity dramatically due to their high surface area. This problem inhibits the ease of processing of these dispersions [1]. 
Another problem that comes from nano particles is dispersion. To achieve better dispersion, treating the surface of nano 
particles is widely used in nanotechnology [2]. Coupling agents with different functional groups are chosen upon to 
application. Thanks to the long functional group of silane coupling agents, they enhance the interaction between polymer 
and particles, which is hindered by agglomeration[2,3]. 
 
We have been conducting research on the interaction of these nano particles with polymers (polyethylene glycol and 
polypropylene glycol) and their effect to the rheology of these colloidal systems.  With this regard, we have modified the 
surface of fumed silica (Wacker Chem. GmbH) with silane coupling agents (amine and epoxy based) (Gelest Inc.) and 
partially quaternized organosilane composition in ethanol environment for 48 hours. We prepared colloidal dispersions 
with 20 %wt. by using shear mixer. For characterization of surface modified particles, DLS, TGA, H-NMR measurements and 
Transmission Electron Microscopy were performed to understand the effect of surface modification. Rotational rheometer 
was used to reveal the influence of surface modifications on the rheology of the dispersions.  
 
Silica particles covered all silane agents show better particle dispersion without noticeable agglomerations. Both polymers 
with epoxy silated silica particles have shown shear thickening behavior. However, suspension with amine based and 
partially quaternized organosilane composition treated silica particles have behaved as a shear thinning fluid. These 
findings suggest that appropriate surface modifications can enable one to tune the rheology of suspensions in accordance 
with the application of interest.  
 
References 
1. H. A. Barnes, J. Rheol. 33 329-366, (1989). 
2. H. Zou, S. Wu and J. Shen, Chem. Rev.  108 3893–3957 (2008). 
3. K. Yu, H. Cao, K. Qian, X. Sha, and Y. Chen,  J. Nanopart. Res. 14:747 (2012). 
 
 
Keywords: dispersion, rheology, silica nanoparticles, surface modification 

 
 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Materials Science / MS-P-01

1003

Functionalized Silica Nano Particles And Their Effect On Rheology Of Colloidal 
Dispersions 

 
A.Örüm1, Yusuf Z.Menceloğlu1 , M.Yıldız.1 

1Sabancı University, Department of Materials Science and Engineering, 34956, İstanbul, 
Turkey 

Presenting author: aslihanorum@sabanciuniv.edu 
 

Colloidal dispersions containing silica nano particles have been widely used in many areas such as polymer processing, 
paint, cosmetics, etc. While nano particles improve the performance of the final product, they cause to increase the 
viscosity dramatically due to their high surface area. This problem inhibits the ease of processing of these dispersions [1]. 
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Polymeric fluids containing nano particles have a wide application in industry. While nano particles improve final property 
of system, they cause a drastic viscosity increase due to their high surface area. This increment inhibits processing of 
materials and damage the equipment due to pressure built-up. Viscosity increase due to applied shear stress is called as 
“shear thickening” and this Non-Newtonian flow behavior is very frequent to observe in processing of polymeric fluids [1,2]. 

There are two well-known theories “Order to Disorder Transition [3]” and “Hydrodynamic Clustering [4]” that are explaining 
the mechanism behind shear thickening behavior. However, they only address for systems containing mono-disperse, non-
flocculated particles with high weight fraction, do not explain the mechanism well behind agglomerated particles with low 
weight fraction. 

We systematically performed experiments to address the theory for shear thickening behavior in nano colloids containing 
agglomerated particles with low weight fraction. To do so, we made resistance measurement simultaneously with 
rheological analysis by using a custom made system. We prepared suspensions with conductive particles (CNT and 
graphene) in non-conductive media (PEG, Merck Inc. and mineral oil, Fluka respectively) and non-conductive particles 
(fumed silica, Wacker GmbH) in PEG which was made conductive with LiCl (Fluka). Conductive particles were dispersed with 
1 %wt, 3 %wt, 5%wt in continuous media respectively and non-conductive particles were dispersed with 20% wt.  

Resistance measurement shows that, in shear thinning region, agglomerates are broken into small aggregates due to 
applying shear stress; however in shear thickening region, particles comprise a network structure. These findings support 
the mechanism for suspensions with agglomerated particles and low weight fraction. 
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The challenges of designing and synthesizing new materials, the complexity of their structures, and their potential physical 
properties have continued to attract a great deal of interest. The combination of organic and inorganic components into the 
same molecular backbone has captivated many researchers, and as a consequence of the multiple choices of the 
components and also of the used synthetic strategies, a wide variety of materials has been obtained.1-3 

In the field of coordination chemistry, the crystal engineering has been applied mainly through the design and synthesis of 
Metal-Organic Materials (MOMs), which are attractive not only by the wide variety of architectures and topologies they 
present, but also by the potential applications in catalysis, ion exchange, molecular adsorption, fluorescence, nonlinear 
optics, and magnetism. From a structural and synthetic point of view, the literature shows that a wide variety of MOMs 
ranging from 0D to 3D structures have been rationally designed and synthesized by the appropriate selection of the metal 
centers and organic building blocks, as well as of the reaction pathways.4-6 

In this work, will be present the synthesis and characterization of new polyfunctional metal organic materials (MOMs). 
These new MOMs can obtained using solvothermal synthesis and the assembly of paramagnetic centers belonging to 
transition metal ions and multidentate and versatile ligands, with mixed (O/N) donor atoms, such as aminoacid and azole 
derivatives. Details of synthetic methodology and structural characteristics of the synthesized MOMs will be discussed. 
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Transition metal thiophosphates, MPS3, have a layered structure made up of two-dimensional arrays of P2S6
2- bridging 

ligands, coordinating to the MII cations. The interlayer array is held by van der Waals interactions and therefore many 
species such as inorganic, organic, cationic metal complexes can be intercalated. The obtained composites show a variety of 
interesting properties such as electrical, magnetic, nonlinear optical and photomagnetic, and even multifunctional 
properties. Especially, the observed magnetic change, from antiferromagnetism present in the MnPS3 phase [1] to 
spontaneous magnetization  in some of the intercalated species [2], is seldom observed among other similar layered 
inorganic solids obtained in the intercalation chemistry  

We herein present the synthesis  of three asymmetric dinuclear macrocyclic complexes with  ZnIIZnII ; CuII CuII  and ZnIICuII 
centers, of the type [M2L]X2. These were obtained by the  condensation of 2-hidroxy-5-methyl-1,3-benzenedicarbaldehyde 
with 1,2-phenylenediamine and ethylenediamine, and the corresponding metal salts. 

The lamellar composites were obtained by a two step reaction: i) the synthesis of  the potassium precursor K0.4Mn0.8PS3 by 
cation transfer, followed by ii) the  ionic exchange of the potassium ions by the corresponding macrocyclic cationic 
complex, using microwave radiation. Finally the optical and magnetic properties of the composites were recorded.  

The difference in the optical and magnetic properties of the host thiophosphate phase (MnPS3) as compared with those of 
the final composites, obtained by the intercalation of the diamagnetic (ZnII, ZnII), antiferromagnetic (CuII,CuII) and 
paramagnetic (ZnII, CuII) species, will be discussed. 
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The phase behaviors of binary blends of poly(styrene-b-butadiene) block copolymers (SB) were investigated by a 
small-angle X-ray scattering (SAXS) technique. The blends were composed of weakly segregated one in a random micellar 
phase and the other in a cylindrical phase with similar molecular weights and complementary volume fractions. 
Morphologies, domain spacings and order-disorder transition temperatures of the blends indicated that the junctions of 
the constituent block copolymers share the interface at low temperatures. The domain spacing decreased as temperature 
increased in a blend with a small amount of the weakly segregated block copolymer. In the cases of the blends with a large 
amount of the weakly segregated constituent, domain spacing increased with increasing temperature. These results implied 
that some of the weakly segregated block copolymer moved from the interface to one microdomain at higher 
temperatures, as proposing the followings: (i) the solubilization increased as temperature increased, (ii) the dissolved one 
preferred one microdomain due to the enthalpic factor, and (iii) the dissolved one was non-uniformly solubilized because 
the molecular weight of the dissolved one is larger than that of the segments forming the microdomain of the blend. [1] 

 

 

Figure 1: The normalized domain spacing as a function of 1/T. Each domain spacing value was normalized by the sample’s 
domain spacing at room temperature. The arrow indicates the TODT for each sample. 
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Bent-core molecules exhibiting a rich variety of mesophases are a fascinating class of liquid crystal materials. After the 
discovery of electro-optical switching in the mesophase of an achiral bent-core (BC) compound [1], a large number of 
molecular structural modifications in such compounds have been studied to understand the relationship between 
molecular structure and the nature of the mesophase/s exhibited. Recently, effort have been made to design new 
molecules with improved physical properties that can enhance the performance in technological applications such as 
optical applications, information storage systems and liquid crystal displays (LCD) [2]. 
The macroscopic polar order and superstructural chirality of the mesophases generated from bent molecular structure yield 
a number of banana mesophases (B1-B8) and the new phase sequences. Apart from the banana phases, bent-core 
compounds occasionally exhibit the various non-tilted smectic phases with unique electro-optical (EO) properties owing to 
the bent shape and their arrangement in the layer [3]. It is obvious that the mesophase behaviour strongly depends on 
structural variations such as reversing the direction of the linkage groups [4] and the existence of molecular chirality [5]. 
In this study, we present the synthesis and properties of unsymmetrical bent-core compounds which composed of a n-
dodecyloxy chain attached to only one of the linear units of the bent-core and the other one ends with the branched chain. 
The structure of all these compounds were characterized using classical spectroscopic methods (1H-NMR, 13C-NMR and MS) 
and elemental analysis. The liquid crystalline properties of the compounds were investigated by differential scanning 
calorimetry, optical polarizing microscopy and electro-optic methods. Depending on the the reversion of the ester linking 
group and the enantiomeric composition of terminal branched chain, a variety of mesophases (Sm-Ab, Sm-Cb and Col-
phases) has been observed. 
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Liquid crystals (LCs) are unique materials due to the self-organizing nature, flexibility and fluidity. These materials exhibit 
the variety of different phases as a result of different molecular structure and interactions between molecules. Liquid-
crystalline polymers (LCPs) with mesogenic side chains combine the advantages of the anisotropy of liquid crystals with the 
attractive bulk properties and facile processing possibilities of polymers. As one type of the LCPs, the side chain liquid 
crystalline polymers (SCLCPs) attract special interest attention because of the possible applications in the field of optical 
data storage systems, electro-optic displays and non-linear optics [1]. Most of the current studies concentrate on synthesis 
of polymers with optically active chiral mesogenic units to generate chiral mesophases which can show ferroelectric 
switching characteristics for electrooptical applications [2]. SCLCPs are usually prepared by covalently linking mesogenic 
unit to a polymer backbone through flexible spacers such as polymethylene spacers. Not only the nature and length of the 
flexible spacer but also the nature of the polymer backbone influences the range of thermal stability of the mesophase.  
In this study, we synthesized a poly(butadiene diol) based SCLCP by using a vinyl-terminated LC monomer. The vinyl 
terminated LC monomer is a 3,7-dimethyloctyloxy substituted phenylbenzoate type rod-like molecule which exhibits 
enantiotropic SmA mesophase in a wide temperature range. The synthesis of the poly(butadiene diol) based SCLCP was 
achieved by free radicalic polymerization of the vinyl-terminated LC monomer and poly(butadiene diol) prepolymer (MW ≈ 
2200). The chemical structures, transition temperatures, thermal properties and mesophase of the resulting LC monomer 
and poly(butadiene diol) based SCLCP were investigated by H-NMR, differential scanning calorimetry (DSC), thermal 
gravimetric analysis and polarizing optical microscopy (POM), respectively. The obtained polymer exhibited an 
enantiotropic liquid crystalline behavior in a wide temperature range. 
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switching characteristics for electrooptical applications [2]. SCLCPs are usually prepared by covalently linking mesogenic 
unit to a polymer backbone through flexible spacers such as polymethylene spacers. Not only the nature and length of the 
flexible spacer but also the nature of the polymer backbone influences the range of thermal stability of the mesophase.  
In this study, we synthesized a poly(butadiene diol) based SCLCP by using a vinyl-terminated LC monomer. The vinyl 
terminated LC monomer is a 3,7-dimethyloctyloxy substituted phenylbenzoate type rod-like molecule which exhibits 
enantiotropic SmA mesophase in a wide temperature range. The synthesis of the poly(butadiene diol) based SCLCP was 
achieved by free radicalic polymerization of the vinyl-terminated LC monomer and poly(butadiene diol) prepolymer (MW ≈ 
2200). The chemical structures, transition temperatures, thermal properties and mesophase of the resulting LC monomer 
and poly(butadiene diol) based SCLCP were investigated by H-NMR, differential scanning calorimetry (DSC), thermal 
gravimetric analysis and polarizing optical microscopy (POM), respectively. The obtained polymer exhibited an 
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Bent-core mesogens have generated much interest in the sub-field of liquid crystal research due to the unique combination 
of layer chirality and polarity in bent structure. The remarkable behaviour of liquid crystalline (LC) materials possessing a 
bent molecular shape is the spontaneous formation of polar order even without molecular chirality [1]. 
Molecular chirality in liquid crystals is an important factor which leads to the form of helical ordering of the molecules in 
the mesophase. The cholesteric phase (chiral nematic phase),  twist grain boundary phases (TGB) and the blue phases (BPs) 
with helical structure have attracted considerable attention due to their potential practical applications such as electro-
optical display devices. The presence of a chiral moiety in five-ring bent-core structures induces that the emergence of the 
conventional chiral phases such as chiral smectics and cholesteric phase of calamitic compounds [1, 2]. 
Symmetrical bent-core molecules which are composed of a bent-core unit substituted two identical linear rod-like 
mesogenic units generally exhibit higher transition temperatures than non-symmetrical bent-core molecules. The non-
symmetry of the molecules can be provided by different rod-like wings at the two sides of the central core or arises from 
differences in the terminal alkyl(oxy) chain length [3]. 
In this study, 4-cyanoresorcinol based non-symmetric bent-core compounds with a (S)-2-methylbutoxy substituted 
phenylbenzoate based rod-like wing attached to one of the two sides have been synthesized. Their mesophases have been 
investigated by polarization microscopy and differential scanning calorimetry. As a continuation of our studies [1], we have 
been specifically focused on investigating the influence of length of alkoxy terminal chain, molecular chirality and non-
symmetry on the mesomorphic properties of bent-core mesogens derived from 4-cyanoresorcinol. The new bent-core 
mesogens with a chiral moiety exhibit enantiotropic chiral nematic (N*) phase with broad temperature range. The 
transition temperatures of the new compounds are drastically reduced due to the increased terminal alkoxy chain length 
and dissymmetry of the molecules. 
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Liquid crystalline (LC) phases represent fascinating states of soft matter, combining order and mobility on a molecular level 
[1]. The chiral rod-shaped liquid crystals are the most investigated mesogenic molecules in the liquid crystal field by the 
reason of their wide applications in display devices showing fast switching behavior [2]. 
The modification of the terminal units in the rod-shaped liquid crystal molecule significantly alters the electro-optical 
properties and mesomorphism. For example, the fluorination of the terminal chains of rod-shaped molecules suppresses 
the formation of nematic phases and induces smectic phases. The stability of these mesophases is increased by replacing 
the alkyl chains with semifluorinated chains, due to the enhanced incompatibility of such chains with aromatic and aliphatic 
building blocks of the mesogenic molecules [3, 4]. 
 

RO
O

O
O

O O
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*

R= CnH2n+1 (n= 8-12); semifluorinated alkyl chains
 

 
In this study, we have synthesized and characterized biphenyl based new rod-shaped mesogens combining chiral chains 
with semifluorinated segment in order to study the impact of microsegregation and the chirality on the mesomorphic 
properties. The mesomorphic properties of the new compounds have been investigated by polarization microscope and 
differential scanning calorimetry (DSC). The new chiral rod-shaped molecules exhibit enantiotropic chiral smectic phases in 
a broad mesomorphic range. The introduction of semifluorinated segment to the structure leads to a significant 
stabilisation of smectic phases. The transition temperatures of rod-shaped mesogens incorporating a fluorocarbon chain 
significantly become higher than those of alkoxy terminated homologues. 
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Liquid crystalline (LC) phases represent fascinating states of soft matter, combining order and mobility on a molecular level 
[1]. The chiral rod-shaped liquid crystals are the most investigated mesogenic molecules in the liquid crystal field by the 
reason of their wide applications in display devices showing fast switching behavior [2]. 
The modification of the terminal units in the rod-shaped liquid crystal molecule significantly alters the electro-optical 
properties and mesomorphism. For example, the fluorination of the terminal chains of rod-shaped molecules suppresses 
the formation of nematic phases and induces smectic phases. The stability of these mesophases is increased by replacing 
the alkyl chains with semifluorinated chains, due to the enhanced incompatibility of such chains with aromatic and aliphatic 
building blocks of the mesogenic molecules [3, 4]. 
 

RO
O

O
O

O O
(S)

*

R= CnH2n+1 (n= 8-12); semifluorinated alkyl chains
 

 
In this study, we have synthesized and characterized biphenyl based new rod-shaped mesogens combining chiral chains 
with semifluorinated segment in order to study the impact of microsegregation and the chirality on the mesomorphic 
properties. The mesomorphic properties of the new compounds have been investigated by polarization microscope and 
differential scanning calorimetry (DSC). The new chiral rod-shaped molecules exhibit enantiotropic chiral smectic phases in 
a broad mesomorphic range. The introduction of semifluorinated segment to the structure leads to a significant 
stabilisation of smectic phases. The transition temperatures of rod-shaped mesogens incorporating a fluorocarbon chain 
significantly become higher than those of alkoxy terminated homologues. 
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Specific probes of hydrated cements and also a choice of minerals of calcium-silicate-aluminate hydrates have been studied 
by methods of DSC and TG. The probes comprise:   

a) examples of technological mineral-like materials: CEM I and CEM V elaborated and hydrated in accord with the 
technological rules of cement and construction industry, samples were prior to thermoanalytical measurements 
kept as at standard conditions of humidity so at 100 %-ages of humidity for the durations of 90 and 365 days.  

b) minerals of calcium-silicate-aluminate: thaumasite, ettringite and tobermorite.    
 

The essential focus of study has been to compare thermoanalytical characteristics, incl. enthalpies, of these 
technological mineral-like materials with characteristics and enathalpies of natural minerals. The thermoanalytical curves of 
minerals confirmed the compositions, the presence of water entities in the structure of individual minerals and modes of 
the thermal decompositions of these. The values of enthalpies, as calculated from the DSC curves, are concisely discussed 
and compared with the values reported from thermodynamic calculations and from another relevant experimental data. 
Besides the above also the correlations with the enthalpies acquired for probes of hydrated cements have been of further 
particular interest. 

The thermoanalytical curves of probes of hydrated cement exert a complex shapes in general, however, comprise 
a list of data specifically useful, and used, for both the evaluation of the portions of hydrated components and the 
calculations of the values of enthalpies, both characteristic for individual probes. Dehydration of calcium-silicate hydrates 
(C-S-H), calcium-silicate-aluminate hydrates (C-S-A-H) and calcium-aluminate hydrates (C-A-H) is indicated by the complex 
step ranging from 80 to 350 o C over the whole range of probes. The enthaplies have been calculated from the DSC curves in 
this area of temperatures and the values of ΔH relate one to another within the whole series of probes. The topical values 
are in the interval 120 – 160 J.g-1 for „90 days probes“, while „365 days probes“ exert by approx. 30 J.g-1 higher values of 
ΔH. As a rule; the probes kept at 100 %-ages of humidity („wet“ storage) exerted the values of ΔH in upper parts of the 
referred intervals of ΔH. Thus and generally, the values ΔH of probes of hydrated cements mutually follow as the 
differences of initial compositions of cements so the conditions of cementitious hydraulic reaction - duration but also 
„standard humidity“ or „wet storage“ of the entire hydration/hydraulic treatment.  
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The hydrophobic effect is important in many phenomena, such as molecular self-assembly, formation of micelles and 
biological membranes and protein folding.[1] Inspired by natural supramolecular structures, for example DNA double helix, 
numerous supramolecular architectures have been generated considering their hydrophobic interactions. Such interaction, 
particularly, π-π interactions, between hydrophobic structures cause an aggregation in aqueous media. To generate such a 
molecular aggregates in aqueous media requires introduction of an adequate number of polar groups. On the other hand 
such interaction between π- stacked supramolecular structures the molecule to aggregate formation in water. This results 
in fluorescence quenching known as aggregation caused quenching (ACQ). [2] 

Tang and co-workers discovered a novel phenomena to avoid the ACQ effect and was referred as a aggregation 
induced emission (AIE). This youngest fluorescent approach with its intrinsic photophysical property, has gained a good 
reputation with many successful examples. [3] 

In this study, the hydrophobic effect was examined with novel three functionalized derivatives of TPE-BODIY by 
introduction of phenyl unit, phenyl unit bearing polar trietyleneglycol and nonpolar decyl units at 8 position of BODIPY core.  
Their fluorescence properties with their AIE activity were also investigated in aqueous media. The results interestingly 
reveal that, AIE activity of dye decreases with hydrophilic substituents in aqueous media. The nonpolar TPE-BOD couples 
emit a strong fluorescence in aqueous solution, however, the emission of polar TPE-BOD is quenched.  

 
 
Figure 1: Fluorescence (under UV illumination) images of Polar TPE-BOD in a) THF b) %80 THF-water and nonpolar TPE-BOD 
in c) THF d) %80 THF-water 
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Tang and co-workers discovered a novel phenomena to avoid the ACQ effect and was referred as a aggregation 
induced emission (AIE). This youngest fluorescent approach with its intrinsic photophysical property, has gained a good 
reputation with many successful examples. [3] 

In this study, the hydrophobic effect was examined with novel three functionalized derivatives of TPE-BODIY by 
introduction of phenyl unit, phenyl unit bearing polar trietyleneglycol and nonpolar decyl units at 8 position of BODIPY core.  
Their fluorescence properties with their AIE activity were also investigated in aqueous media. The results interestingly 
reveal that, AIE activity of dye decreases with hydrophilic substituents in aqueous media. The nonpolar TPE-BOD couples 
emit a strong fluorescence in aqueous solution, however, the emission of polar TPE-BOD is quenched.  
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The daily need of life comfort is stimulating the development of smart materials class, in special the “self-assembled 
materials” field [1]. An important peculiarity in the building of these materials seems to be a supramolecular helicoidally 
organization, that can be accomplished by ensuring a stereoregularity of a main chain of the polymer material.  

A special attention is given to bisubstituted acrylamides, both polymers and copolymers. N-acryloyl morpholine (NAM) 
is one of them and it is used for many years in biological and medical applications, but the nature of the comonomer usually 
determines the type of application. 

The goal of this paper is kinetic-composition investigation of synthesized NAM copolymers and because there’s a little 
known about this  kind of behavior of these monomer in radical (co)polymerization [2] we have selected as comonomers 
(Figure 1) reactive structures, which can be modified after polymerization. This synthesis strategy is another approach for 
binding biomolecules [3].  

To characterize binary system is necessary to determinate the reactivity ratios. These together with others kinetic 
parameters controls the polymerization rate and the average degree of polymerization process. One way to estimate the 
kinetic parameters is through the dilatometric technique. The composition was determined from NMR, FT-IR and elemental 
analysis, respectively.  

Based on this investigation there was achieved a correlation between the initial parameters like feed composition and 
temperature and the final composition and structure of the synthetized copolymers, but the most important part was 
understanding how all of this can affect/are influencing the stereoregularity of the obtained materials. 
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Figure 1: Monomers : N- acryloyl - morpholine (NAM), N-methyl-N-vinylacetamide (NMVA) 
 and 3-chloro -2- hydroxy propyl methacrylate (CHPMA) 
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Proton-exchange membrane fuel cells are increasingly regarded as promising environmentally benign power sources. 
Heterocyclic molecules are commonly used in the proton conducting membranes as dopant or polymer side group due to 
their high proton transfer ability [1,2]. In this study, 5-(methacrylamido)tetrazole monomer, prepared by the reaction of 
methacryloyl chloride with 5-aminotetrazole, was polymerized via conventional free radical mechanism to achieve poly(5-
(methacrylamido)tetrazole) homopolymer (PMTet). Novel composite membranes, SPSU-PMTetX, were successfully 
produced by incorporating sulfonated polysulfone (SPSU) into PMTet. The sulfonation of polysulfone was performed with 
trimethylsilyl chlorosulfonate and high degree of sulfonation (140 %) was obtained.  

 

Figure 1: Tentative mechanism of proton transport and DC conductivity of SPSU-PMTetX composite membranes. 
 

The polymers have been characterized by NMR, FTIR, TGA and DSC. 1H-NMR and FTIR confirmed the sulfonation of PSU and 
the ionic interaction between sulfonic acid and PMTet units. TGA showed that the polymer electrolyte membranes are 
thermally stable up to 190°C. SEM analysis indicated the homogeneity of the membranes. This result was also supported by 
the appearance of a single Tg in the DSC curves of the blends. Water uptake and proton conductivity measurements were 
carried out. The maximum proton conductivity of anhydrous SPSU-PMTet0.5 at 150°C was determined as 2.2 x 10-6 Scm-1 
while in humidified conditions a value of ~10-2 Scm-1 was found for SPSU-PMTet2.  
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Proton-exchange membrane fuel cells are increasingly regarded as promising environmentally benign power sources. 
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their high proton transfer ability [1,2]. In this study, 5-(methacrylamido)tetrazole monomer, prepared by the reaction of 
methacryloyl chloride with 5-aminotetrazole, was polymerized via conventional free radical mechanism to achieve poly(5-
(methacrylamido)tetrazole) homopolymer (PMTet). Novel composite membranes, SPSU-PMTetX, were successfully 
produced by incorporating sulfonated polysulfone (SPSU) into PMTet. The sulfonation of polysulfone was performed with 
trimethylsilyl chlorosulfonate and high degree of sulfonation (140 %) was obtained.  

 

Figure 1: Tentative mechanism of proton transport and DC conductivity of SPSU-PMTetX composite membranes. 
 

The polymers have been characterized by NMR, FTIR, TGA and DSC. 1H-NMR and FTIR confirmed the sulfonation of PSU and 
the ionic interaction between sulfonic acid and PMTet units. TGA showed that the polymer electrolyte membranes are 
thermally stable up to 190°C. SEM analysis indicated the homogeneity of the membranes. This result was also supported by 
the appearance of a single Tg in the DSC curves of the blends. Water uptake and proton conductivity measurements were 
carried out. The maximum proton conductivity of anhydrous SPSU-PMTet0.5 at 150°C was determined as 2.2 x 10-6 Scm-1 
while in humidified conditions a value of ~10-2 Scm-1 was found for SPSU-PMTet2.  
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In situ synthesis of metal nanoparticles into a polymer matrix through photopolymerization process triggered by UV 
irradiation can give rise to unique properties, which are not achieved of the individual components. These polymer/metal 
nanoparticles composites can be employed in medicine [1], catalysis [2], and chemical sensing [3]. The success of such high-
performance nanomaterials relies on the controlled distribution of uniformly shaped and sized particles. On this line, N-
methacryloyloxyethyl-N’-fluoresceinyl urea (MA-Fl) and p-acryloyloxybenzaldehyde (AcrBzA) were synthesized and used to 
prepare in situ silver nanoparticles (AgNPs) through the addition of the corresponding salt under a subsequent UV 
irradiation. Fig. 1 shows the modifications appeared in the UV–vis absorption spectra for the mixtures AcrBzA, vinyl acetate 
(VAc), MA-Fl and 2.5 wt.% AgNPs during UV irradiation. The size and shape distribution of silver nanoparticles produced into 
the photopolymerized films were investigated by transmission electron microscopy (TEM), the AgNPs have a slight 
tendency of agglomeration, most of them having average diameter between 5 and 30 nm. The effect of fluorescein 
molecule on the composite properties will be discussed. 

 
Figure 1. Evolution of the UV–Vis absorption spectra for the monomer mixture AcrBzA/VAc/MA-Fl, Irgacure 819, and silver 
nitrate (2.5 wt %) film as a function of UV irradiation time (a) and TEM image of the silver nanoparticles dispersed into the 

hybrid film (b). 
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Polymer gels consist of an elastic cross-linked chains network that look like and possess all the other normal characteristics 
of solids, but they can absorb solvent and swell to dimensions much larger than their dry size [1]. Gels can be classified 
hydrogels or organogels according to swelling media in the polymer network. Polymers that absorb large amounts of water 
are known as hydrogels and polymers that absorb organic solvents or oils are known as organogels. An organogel can 
absorb organic solvents or oils because its structure consists of hydrophobic polymer chains. Oil or organic solvent 
absorption is the process by which an organic molecule penetrates a network, causing it to expand or swell, which is 
affected by three factors: rubber elasticity, affinity to the solution, and crosslinking density [2].  
 
Recently, we synthesized cross-linked poly(orthosilicate)s with tetraethyl orthosilicate and hydroxyl monomers (based on 
cyclohexanediol [3], cyclohexanedimethanol [4,5] and linear aliphatic diols [6]). The obtained polymers are thermally stable 
and have very fast and efficient organic solvent absorption properties. Following the same strategy, in this study, we report 
the synthesis, characterization and properties of new crosslinked poly(alkoxysilane) gels based on different 
alkytriethoxysilanes by condensation reactions. The crosslinked poly(alkoxysilane) gels have been characterized by Fourier 
transform infrared spectroscopy, solid-state 13C- and 29Si CPMAS nuclear magnetic resonance spectroscopy and thermal 
gravimetric analysis. The usage of these crosslinked polymers as organic solvent absorbents was investigated. 
 
Acknowledgements. We thank the Scientific and Technological Research Council of Turkey–TUBITAK for the support of this 
work through Grant TBAG/ 111T098.  
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hydrogels or organogels according to swelling media in the polymer network. Polymers that absorb large amounts of water 
are known as hydrogels and polymers that absorb organic solvents or oils are known as organogels. An organogel can 
absorb organic solvents or oils because its structure consists of hydrophobic polymer chains. Oil or organic solvent 
absorption is the process by which an organic molecule penetrates a network, causing it to expand or swell, which is 
affected by three factors: rubber elasticity, affinity to the solution, and crosslinking density [2].  
 
Recently, we synthesized cross-linked poly(orthosilicate)s with tetraethyl orthosilicate and hydroxyl monomers (based on 
cyclohexanediol [3], cyclohexanedimethanol [4,5] and linear aliphatic diols [6]). The obtained polymers are thermally stable 
and have very fast and efficient organic solvent absorption properties. Following the same strategy, in this study, we report 
the synthesis, characterization and properties of new crosslinked poly(alkoxysilane) gels based on different 
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Polymer gels are viscoelastic solid-like materials comprised of an elastic cross-linked network and a solvent. They are wet, 
soft and look like solid material, but are capable of undergoing large deformations. Polymer gels are important materials in 
chemical research because of they can absorb solvents and swell to dimensions much larger than their original dry size. 
Because of this properties polymer gels are used analytical and industrial applications as absorbent material and separation 
agent [1-3]. Polymer gels can be classified in a number of ways: according to their origin, “synthetic or natural gels”; 
according to their cross-linkages, “physical or chemical gels”; and according to their swelling medium, “hydrogels” or 
“organogels”[4]. Organogels can swell, but not dissolve, in organic solvents. Therefore, organogels can be used as organic 
solvent absorbent materials. Polymers that have hydrophobic networks, such as aromatic polymers and alkyl acrylate 
polymers, are used as absorbent materials for removing petroleum and petroleum-derived organic solvents from water 
surfaces [5-8]. 
 
In this study, organogels were synthesized by the condensation of diol monomers and bistriethoxysilyl crosslinking agents. 
Organogels were obtained via bulk polymerization technique without using of catalyst and solvent. Structure of synthesized 
organogels was identified by using FT-IR, solid-state 13C and 29Si CPMAS NMR spectroscopy and elemental analysis. While, 
thermal properties of organogels were determined by Thermal Gravimetric Analysis. Absorption capacity of bistriethoxysilyl 
based organogels were examined in common organic solvents such as dichloromethane, tetrahydrofuran and toluene. The 
effect of the using different bistriethoxysilyl crosslinking agent on polymer properties was also examined.  
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In recent, an issue in display devices such as PDPs and OLEDs is to develop the transparent display which is one of next 
generation displays. However, transparency of conventional PDPs is restrained by barrier ribs and phosphor layers. 
Especially, the transparency of emissive layer is restricted by the use of micron-sized phosphors that generate appreciable 
light scattering in visible range. For the fabrication of scattering-free/-less phosphor layers, nano-scaled phosphor particles 
are necessary. The transparency of luminescent layer formed from nanophosphors could be unaffected due to the low 
scattering of small particles [1-2]. Lately, Eu3+-activated YVO4 have taken attention as an alternative red phosphor owing to 
its outstanding color purity, great thermal stability and shorter decay time, and physic-mechanical properties contrasted to 
the commercial (Y,Gd)BO3:Eu3+ phosphors [3]. This work focuses on the synthesis of a high-efficient red phosphor with 
nano-scaled particle size and the fabrication of transparent luminescent layer for application in emissive-type transparent 
displays. Nano-scaled YVO4:Eu3+ red phosphor was synthesized by the hydrothermal method using ethylene glycol as a 
capping agent. The crystalline phase of the as-synthesized YVO4:Eu3+ phosphor was matched well with the tetragonal phase 
of YVO4. At the hydrothermal synthetic condition of EG:Water = 8:2, the highest emission intensity due to formation of the 
well-dispersed semi-spherical particles of 30 nm was achieved. With the annealing at 700℃, the particle size of the 
phosphor was increased to 60 nm and the emission intensity was improved to 3.5 times intensity. Using the annealed 
nanophosphor, the transparent luminescent layer was successfully fabricated onto the glass substrate using a screen 
printing method. The transparent luminescent layer showed the transmittance of 80% for the bare glass at 550 nm. 

    

Figure 1:SEM images of (a) as-synthesized and (b) 700℃-annealed YVO4:Eu3+ nanophosphors. 
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Liquid crystals are a special class of materials combining long-range order typical for crystals and the fluidity typical for 
liquids [1]. The liquid crystal studies comprising achiral bent-core compounds have gained considerable importance after 
the discovery of electro-optical switching in the mesophases exhibited by the bent-core liquid crystals. Chirality in such 
compounds arises due to a unique combination of polar order (due to a specific arrangement of molecules along the bent 
direction) and the tilt of the molecules in successive layers [2]. The mesophase behaviour of bent-core mesogens is 
influenced by the number and structure of 
the rings, the length of the terminal chains and direction of the linkage groups in the side chains of the bent-core molecules 
[3]. Such variations lead to the appearance or disappearance of mesophases or to new special phases in bent-core 
compounds. Remarkably, the direction of the carboxyl linkage groups has a major effect on the mesomorphism of bent-
core molecules than that in calamitic liquid crystals [3, 4]. 
 
 
 
 

 
 
In this study, we present the synthesis and mesomorphic properties of new unsymmetrical bent-core compounds with a 3-
hydroxybenzoic acid based bent unit as the central core which have a (S)-3,7-Dimethyloctyloxy chiral chain at the one of the 
terminals of the rigid core. The liquid crystalline properties of the compounds have been investigated by differential 
scanning calorimetry and optical polarizing microscopy. The influence of the orientation of the ester groups, the existence 
of molecular chirality and the terminal chain length on the transition temperatures and type of the phases formed is 
discussed and compared with previously studied materials. Our results show that the branching and lenght of the terminal 
chains play an important role in the occurence of the mesophases of unsymmetrical bent-core compounds with the 
reversed polar ester linking group. 
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Electrochemical reduction and evolution of oxygen are of considerable interest in many electrochemical devices such as 
metal-air batteries, fuel cells and water electrolysers [1]. Perovskite oxides of the general formula ABO3 are an important 
class of materials that have been extensively studied as electrocatalysts not only for the oxygen evolution but for its 
reduction as well, and can thus be used simultaneously as bifunctional electrode. A subclass of perovskite known as “double 
perovskite” on which we are working is represented by the general formula A2BB'O6(where A is an alkaline-earth atom such 
as Sr, and B and B’ are transition-metal atoms like Fe [2] or Co [3], and Mo. It has been reported that the electron doping in 
Sr2FeMoO6, achieved via the substitution of a divalent alkaline earth Sr2+ by a trivalent La3+ ion, increases disorder in Fe/Mo 
sublattice of Sr2-xLaxFeMoO6 , leading to a low electrical resistivity and to a semi-conducting character [2]. The crystal 
structure of Sr2FeMoO6 can be cubic or tetragonal with regular arrangement of corner-sharing FeO6 and MoO6 octahedra. 
This specific arrangement of alternating different cations can be of great interest  in the electrochemical activity, since the 
properties of perovskites as electrocatalysts are generally determined by the nature, oxidation states and relative 
arrangement of B-site cations.  It is well known that the electrochemical activity in perovskite oxides are frequently related 
to electrical resistivity and electronic delocalisation. From this point of view, the semi-conducting double perovskite seems 
to be a good candidates to show interesting electrocatalytic properties for oxygen reduction and evolution reactions. With 
this purpose in mind, we present the results concerning La doping effects on the structural (Fig.1), grain morphology, and 
electrical properties of Sr2-xLaxFeMoO6 oxides. We investigate also the electrochemical behavior of such compounds 
prepared as oxygen electrode films in energy conversion device.  

 
 
 
 

 
 
 
 
 
 
Figure 1. .X-ray diffraction patterns for Sr2-xLaxFeMoO6(x=0, 0.25, 0.50 and 1). The star indicates the reflexion of  SrMoO4 
impurity phase. 
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The indirect electrochemical oxidation of organic matter, assisted by the Fenton process has attracted much recent 
attention [1-3]. Compared to the traditional Fenton process, the new electrochemical process Fenton, producing by itself 
the species H2O2, has proved very economical and ensures the regeneration of Fe2+ [4, 5]. The bismuth ruthenate, Bi2Ru2O7, 
mixed oxide pyrochlore structure (A2B2O7), was obtained by sol-gel method by Pechini process [6, 7]. The product showed a 
significant chemical stability (especially in acidic medium). The oxide was used as a cathode in the reaction of indirect 
oxidation of ethylene glycol (EG). The electrochemical reduction reaction of oxygen in two stages, with 2 electrons carried 
on the electrode Bi2Ru2O7, leads selectively to the formation of hydrogen peroxide species that is responsible for the 
oxidation of ethylene glycol. The yield of EG oxidation in KOH medium is estimated at 67%. The electro-Fenton method, 
performed on the electrode Bi2Ru2O7, in KOH medium, enhances the oxidation process of the EG with a yield of around 
84%. 
Keywords: Ruthenate bismuth pyrochlore; ion peroxide; Pechini process; electro-Fenton method. 
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The study of organic semiconductors materials, particularly for their electrical behaviour is at present a dynamic field of 
research. For all application on organic electronic, the transport mechanisms as well as the nature of the metal/organic 
materials interface are a great importance. 
In the present work, we investigate the: 
1/ DC electrical measurements where its play an important role in characterization of the device parameters and  have 
provided lots information’s regarding the electrical conduction types, the parameters of the transport properties and the 
characterization of metal/ organics materials interfaces. The transport properties have been obtained from an analysis of 
the samples in the SCLC regime where the interaction of the charge injected with the localized states determines the 
behavior of the current density versus voltages J (V). 
2/ The performance of organic electronic devices are also influenced by electrodes nature and the interface of 
electrodes/organic materials. The AC measurements have been used for identificatying the charge transport phenomenon 
where hopping conduction mechanisms are frequency dependent process. Furthermore, the existence of the depletion 
layer can be established via C (w, V) measurements and, additionally the determination of the doping and the traps 
concentrations. The results of the AC measurements were analyzed based on the complex admittance equation:   Y=1/Z= 
G+iwC 
The contributions of the Bulk materials, the grains boundaries and the electrodes effects can be separated if their times 
constants are different enough the allow separation. The used of the low frequencies is often necessary to allow the 
trapped carriers can be respond alternately and slowly enough to continuously hop over the potential barriers. At higher 
frequencies the charge carriers become localized in small regions of low energy barriers. 

Keywords : Organic materials, semiconducting, Schottky contact, Sclc, spectral impedance  
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the samples in the SCLC regime where the interaction of the charge injected with the localized states determines the 
behavior of the current density versus voltages J (V). 
2/ The performance of organic electronic devices are also influenced by electrodes nature and the interface of 
electrodes/organic materials. The AC measurements have been used for identificatying the charge transport phenomenon 
where hopping conduction mechanisms are frequency dependent process. Furthermore, the existence of the depletion 
layer can be established via C (w, V) measurements and, additionally the determination of the doping and the traps 
concentrations. The results of the AC measurements were analyzed based on the complex admittance equation:   Y=1/Z= 
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The contributions of the Bulk materials, the grains boundaries and the electrodes effects can be separated if their times 
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The main theme of this work is based on the synthesis and characterization of materials based on inorganic ligands. These 
compounds can be prepared by methods in solutions at low temperature (soft chemistry). The work consists in the 
synthesis and characterization of metallic molybdats basis of the alkaline earth metals (calcium, strontium and barium), 
transition metals (aluminum and silver) and the rare earths (lanthanum and cerium) that could be used in several industrial 
and scientific fields including nonlinear optics[1], for corrosion inhibiting, but also in medical imaging, biology and catalytic 
applications [2]. Three varieties of compounds were synthesized: AMoO4 with A = {Ca, Sr and Ba} , A2MoO4 with A={Ag} that 
appear by double decomposition in aqueous solutions, while the third variety A2(MoO4)3 with A = {Al, La and Ce} was 
synthesized according to a procedure followed by a heat treatment in order to obtain well-crystallized phases. Their crystal 
structures were confirmed from data of X-ray diffraction by the powder and the different software used. The atoms of Ca, 
Sr, Ba, and La are in coordination 8 belonging to the scheelite structure and atoms of Ag and Al are in coordination 6 
belonging to the wolframite structure. The heat treatment of amorphous phases was possible to obtain well-crystallized 
phases and also to confirm the thermal stability of these compounds at high temperatures that can exceed 1000 °C. The use 
of infrared spectroscopy (FTIR) allowed in a preliminary step to confirm the existence of molybdats and to assert their wide 
transparency range extending up to 13 m what makes it possible to use them in the optic field like laser materials, by 
doping them with luminescent elements. 

Keywords: Molybdats, X-ray diffraction powder data, FTIR, structure, thermal treatment 
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Ibuprofen derived gold nanostructures (Ibu-AuNSs) especially porous nanoflowers (PNFs) were synthesized in aqueous medium 
by addition of small volume of NaOH solution as activator to the mixture of ibuprofen and HAuCl4. Controlled heating of 
solution at various times guided the route for the formation of PNFs. This investigation uncovers the use of ibuprofen as 
reducing as well as capping agent and its inherited pore inducing nature.  Characterization studies uncovered different aspects 
of PNFs like morphology, interaction between ibuprofen, gold nanoparticles (AuNps) and their crystalline nature. These studies 
revealed that changes in shape and size of NSs are highly dependant upon the time of heating and can be tuned to any desired 
morphology.  

 

Keywords:  Heat treatment, Chemical synthesis, Composite materials, Nanostructures.  
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Abstract : 
 
The electrochemical characterization of materials (zinc and carbon steel) was performed by electrochemical techniques 
(corrosion potential, linear polarization resistance, voltammetry and electrochemical impedance spectroscopy). 
 
The galvanic activity of coupled carbon steel/zinc was carried out by the use of the SVET (Scanning Vibrating Electrode 
Technique) that provides images of micro-galvanic activity in real time. 
 
Using the same technique, the effect of the number and distribution of zinc anodes was measured and the effectiveness of 
the protection of the carbon steel was estimated. Two models of repartition were studied by means of this technique. The 
first model was made by placing six anodes zinc into the carbon steel sample and the second model by placing eight zinc 
anodes. 
 
The results of both models show that the distance between the zinc anode and carbon steel plays an important role in the 
protection of the carbon steel. When eight zinc anodes were activated, some shadows appeared in the steel surface, 
indicating the presence of leaks in the protection that could lead to the corrosion of carbon steel. 
 
Keywords: corrosion, cathodic protection, electrochemical techniques; SVET; micro-galvanic activity, zinc anodes. 
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The biomass conversion into highly porous carbonaceous materials is interesting particularly for agricultural 
products. In this study, activated carbons were prepared starting Stipa tenacissima (Alfa) by chemical activation method 
using H3PO4 and KOH at different temperatures. The effect of each chemical activating agent influences textural properties 
of produced carbonaceous materials. 

 The developed specific surface areas are high and reach 1460 m2/g at 750°C when KOH was used as chemical 
agent. Nevertheless, this surface is essentially microporous with Vmic/Vptot ratio of 80%. This microporosity decreases with 
activation temperature when H3PO4 is used as activating agent. The materials developed important mesoporosity 
compared to KOH activated carbons. Indeed, during the activation, phosphoric acid is transformed into phosphate and 
polyphosphate species as H4P2O7 or H5P3O10 under temperature effect.  

In addition to that, surface total acidity which is correlated to the presence of phenolic, carboxylic and lactonic 
functional groups on the material surface, depends from temperature and reaches 350 meq/100g for phosphoric charcoal 
when the temperature equals 600°C/. But when KOH is used as chemical agent, the acidity did not exceed 240 meq/100g. 

The analysis of Raman spectra shows the presence of two peaks at 1350 and 1580 cm-1 respectively attributed to 
disorder amorphous carbon (D) and normal vibration E2g graphite layers (G). The intensity ratio of these two peaks (IG/ID) 
depends on the temperature activation showing that disorder increases with activating temperature. 

With respect to these interesting properties, the produced activated carbons could be used as efficient adsorbent 
or as catalytic support in different reactions. 

 

Key words:  activated carbon, stipa tenacissima, chemical activation 
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The biomass conversion into highly porous carbonaceous materials is interesting particularly for agricultural 
products. In this study, activated carbons were prepared starting Stipa tenacissima (Alfa) by chemical activation method 
using H3PO4 and KOH at different temperatures. The effect of each chemical activating agent influences textural properties 
of produced carbonaceous materials. 

 The developed specific surface areas are high and reach 1460 m2/g at 750°C when KOH was used as chemical 
agent. Nevertheless, this surface is essentially microporous with Vmic/Vptot ratio of 80%. This microporosity decreases with 
activation temperature when H3PO4 is used as activating agent. The materials developed important mesoporosity 
compared to KOH activated carbons. Indeed, during the activation, phosphoric acid is transformed into phosphate and 
polyphosphate species as H4P2O7 or H5P3O10 under temperature effect.  

In addition to that, surface total acidity which is correlated to the presence of phenolic, carboxylic and lactonic 
functional groups on the material surface, depends from temperature and reaches 350 meq/100g for phosphoric charcoal 
when the temperature equals 600°C/. But when KOH is used as chemical agent, the acidity did not exceed 240 meq/100g. 

The analysis of Raman spectra shows the presence of two peaks at 1350 and 1580 cm-1 respectively attributed to 
disorder amorphous carbon (D) and normal vibration E2g graphite layers (G). The intensity ratio of these two peaks (IG/ID) 
depends on the temperature activation showing that disorder increases with activating temperature. 

With respect to these interesting properties, the produced activated carbons could be used as efficient adsorbent 
or as catalytic support in different reactions. 
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The public awareness regarding the harmful effects of UV radiation combined with the problem of the thinning of ozone 
layer is rising [1]. The ultraviolet radiation from the sun is not fully filtered when the radiation reaches the earth. Therefore, 
the usage of sunscreen products becomes important to human being to protect ultraviolet radiation from the sun. The aim 
of the present study was to encapsulate titanium dioxide using engkabang fat esters and beeswax in emulsion system in 
order to enhance the UV attenuation, test the stability of the samples and characterize them. The formulations of 
encapsulated and non-encapsulated titanium dioxide using engkabang fat esters (EFE) and beeswax were produced by 
emulsification method using high shear homogenizer. All formulations were stable in freeze-thaw cycles test, at room 
temperature (25ºC) and 45ºC for three months. The particle sizes of the formulations were in the range of 80nm to 406nm. 
Surface charge measurements of formulations denoted the presence of stable dispersions. Higher zeta potential values 
were obtained in formulations containing encapsulated TiO2 than formulations with the non-encapsulated TiO2. TEM 
micrographs confirmed the presence of encapsulated TiO2. As expected for a non-encapsulated process, particle dispersed 
between TiO2 and lipid particles could be easily observed. In order to minimize the photocatalytic reaction pathways, TiO2 
filters recommended for cosmetic applications are deactivated by encapsulation [2-3]. All formulations could be classified 
as the pseudo plastic materials under a non-Newtonian fluid. This criterion is important as this sample then could be 
applied uniformly onto the skin. The formulations containing encapsulated TiO2 gave higher absorbance compared to the 
formulations containing non-encapsulated TiO2. Encapsulation of TiO2 leads to a synergistic effect of both molecular 
sunscreen and the UV scattering by the particles [4]. Encapsulation of TiO2 using engkabang fat esters and beeswax in 
preparing sunscreen formulations increase the efficiency of sunscreen protection along UVA and UVB spectrum for 
cosmeceutical industry.   
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Production of organic acids by fermentation has become of interest with an increasing demand in which environmentally 
friendly material. Solvent extraction processes are an option for recovery technique. It is an alternative way of to the 
conventional precipitation process. Fumaric acid is one of the essential organic acid which is used in different industrial 
processes like food additives, unsaturated polyester, alkyd resins, printing inks, paper sizing. This work examines the 
equilibrium data of solvent extraction by long-chain amines for recovery of fumaric acid from dilute aqueous solution.  

The reactive extraction equilibrium data for aqueous solutions of fumaric acid, with various tridodecyl amine and tributyl 
amine concentrations in various diluents, including isoamyl alcohol, 1-octanol, 1-decanol, iso butyl methyl ketone (IBMK), 2-
octanone, 2-heptanone, n-octane, n-heptane, and n-hexane were determined at 25 °C. Experimental results are calculated 
and reported as distribution coefficients (KD), loading factors (Z), and extraction efficiency (E). The highest extraction 
efficiency, distribution coefficient, and loading factor were achieved with isoamyl alcohol diluent for tridodecyl amine as a 
value of 14.651, 0.064, 93.611 and for tributyl amine with octan-1-ol as a value of 22.232, 0.15, 95.778 respectively. 
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Production of organic acids by fermentation has become of interest with an increasing demand in which environmentally 
friendly material. Solvent extraction processes are an option for recovery technique. It is an alternative way of to the 
conventional precipitation process. Fumaric acid is one of the essential organic acid which is used in different industrial 
processes like food additives, unsaturated polyester, alkyd resins, printing inks, paper sizing. This work examines the 
equilibrium data of solvent extraction by long-chain amines for recovery of fumaric acid from dilute aqueous solution.  

The reactive extraction equilibrium data for aqueous solutions of fumaric acid, with various tridodecyl amine and tributyl 
amine concentrations in various diluents, including isoamyl alcohol, 1-octanol, 1-decanol, iso butyl methyl ketone (IBMK), 2-
octanone, 2-heptanone, n-octane, n-heptane, and n-hexane were determined at 25 °C. Experimental results are calculated 
and reported as distribution coefficients (KD), loading factors (Z), and extraction efficiency (E). The highest extraction 
efficiency, distribution coefficient, and loading factor were achieved with isoamyl alcohol diluent for tridodecyl amine as a 
value of 14.651, 0.064, 93.611 and for tributyl amine with octan-1-ol as a value of 22.232, 0.15, 95.778 respectively. 
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The iron containing ZSM-5 zeolites have showed remarkable activity and selectivity in the oxidative dehydrogenation of 
propane with N2O as well as hydroxylation of benzene and epoxidation of propene. This is related with oxygen species 
formed via N2O activation over the Fe-ZSM-5 zeolites.   In this work, a series of iron containing zeolites with varying Si/Al 
ratios (11.5 to 140) and iron content (1000 ppm – 0.9  wt. % Fe ) are synthesised by solid-state ion exchange with 
commercially available zeolites and tested in the dehydrogenation of propane with N2O. Fe-ZSM-5 catalysts were prepared 
via solid - state ion exchange using NH4-MFI and FeCl2

.4H2O. The reproducibility of the preparation method of the zeolites 
was confirmed with three- times repetitions.  The catalysts were characterised by XRD, SEM-EDX, Ar-Adsorption, NH3-TPD, 
H2-TPR, DRIFT, UV/vis and XPS.  The influence of composition and pre-treatments (high temperature and steam) of iron 
containing zeolites on the   dehydrogenation and total oxidation of propane was to try to determine based on their 
characterisation results and catalytic performances. With increase in the Si/Al ratio whereas N2O conversion is decreasing, a 
slightly increase in the propane conversion and a distinctive increase in the selectivity towards propene are observed. This 
might be result of differences in acidity of zeolites and in the number of iron cations introduced into zeolites with varying 
Si/Al. The steam-activated Fe-ZSM-5 leads to a significant increase in the conversion of propane and yield of propene, 60 % 
and 27 %, respectively, but the decrease in the propene selectivity, 40 %.   
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Heavy metal industry reveals more importance, everyday. Nowadays, heavy metal industry is becoming more and more 
important. Besides; copper, nickel, mercury, arsenic, iron and chromium containing industrial waste is toxic and dangerous 
for all of the living organisms [1]. The toxic effect of the heavy metals threatens not only human health but also all of the 
organisms in the ecosystem. The water that contain these elements in trace amounts attends to the food chain in different 
ways. 
For this reason, source of the pollution of heavy metal content must be purified before letting to the ground water and 
must be below the allowed values.  
This study aims synthesize magnetic nanoparticles to remove the heavy metals from waste water. The motion of the 
magnetic nanoparticles under magnetic field gives some advantages for many applications. Coating the magnetic 
nanoparticles with the humic acid is designed to make complex under the magnetic field and create a synergic effect. For 
this purpose, quercetin and humic acid coated magnetic nanoparticles were synthesized with the co-precipitation method. 
The proposed method is selective, easy, cheap and environmentally friendly. 
The usage of humic acid as the outer shell prevents the aggregation of iron and maintains a high capacity of complexing 
with metals as it carries functional groups (alkyl, aromatic, carboxylic acid groups) [2]. 
Quercetin, type of an antioxidant, prevents oxidation of the particles and gives anti-bacterial properties to the particles [3]. 
Thus, the newly synthesized magnetic nanoparticles not only remove heavy metals exceeding the limit values from the 
industrial waste water but also prevent possible growth of bacteria in water. 
In this study, parameters such as pH, temperature, time and amount of nanoparticle were optimized after the appropriate 
amounts of quercetin and humic acid used during the synthesis procedure had been decided. For the characterization of 
the particles, UV-Visible spectrophotometer, molecular fluorescence spectrometer, IR and SEM equipments were used. 
 
References 
1. T. Sheela, Y. Arthoba Nayaka, R. Viswanatha, S. Basavanna, T.G. Venkatesha, Powder Technology, 217 163–170 (2012)   
2. J.  Fuliu, Z. Shanzhao, G. Binjiang, Environ. Sci. Technol., 42 6949–6954 (2008) 
3. T.P. Tim Cushnie, Andrew J. Lamb, International Journal of Antimicrobial Agents, 26 343–356 (2005) 
Keywords: Magnetic nanoparticles, heavy metal contamination, humic acid, quercetin, antibacterial effect 



12.08.2013 / POSTER PRESENTATIONS

18:00–19:00Symposium III

1031

The Analytical Examination Of The Magnetic Nanoparticles 
 

F. Ayça ÖZDEMİR OLGUN1, Semanur SARIBUĞA1, Birsen DEMİRATA ÖZTÜRK1 

Department of Chemistry, Faculty of Science and Letters, Istanbul Technical University, 
34469, Istanbul, Turkey 

semanursaribuga@gmail.com 
 

Heavy metal industry reveals more importance, everyday. Nowadays, heavy metal industry is becoming more and more 
important. Besides; copper, nickel, mercury, arsenic, iron and chromium containing industrial waste is toxic and dangerous 
for all of the living organisms [1]. The toxic effect of the heavy metals threatens not only human health but also all of the 
organisms in the ecosystem. The water that contain these elements in trace amounts attends to the food chain in different 
ways. 
For this reason, source of the pollution of heavy metal content must be purified before letting to the ground water and 
must be below the allowed values.  
This study aims synthesize magnetic nanoparticles to remove the heavy metals from waste water. The motion of the 
magnetic nanoparticles under magnetic field gives some advantages for many applications. Coating the magnetic 
nanoparticles with the humic acid is designed to make complex under the magnetic field and create a synergic effect. For 
this purpose, quercetin and humic acid coated magnetic nanoparticles were synthesized with the co-precipitation method. 
The proposed method is selective, easy, cheap and environmentally friendly. 
The usage of humic acid as the outer shell prevents the aggregation of iron and maintains a high capacity of complexing 
with metals as it carries functional groups (alkyl, aromatic, carboxylic acid groups) [2]. 
Quercetin, type of an antioxidant, prevents oxidation of the particles and gives anti-bacterial properties to the particles [3]. 
Thus, the newly synthesized magnetic nanoparticles not only remove heavy metals exceeding the limit values from the 
industrial waste water but also prevent possible growth of bacteria in water. 
In this study, parameters such as pH, temperature, time and amount of nanoparticle were optimized after the appropriate 
amounts of quercetin and humic acid used during the synthesis procedure had been decided. For the characterization of 
the particles, UV-Visible spectrophotometer, molecular fluorescence spectrometer, IR and SEM equipments were used. 
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Pharmaceutical compounds have recently been detected in sewage effluents, surface and groundwater. 
The persistence of their residues in surface waters is of great concern in particular because of their potential impact on 
ecosystem and public health.  
Antidiabetics are also released in the environment through urban wastewater treatment plant’s discharges. Metformin 
originally sold as glucophage is an oral antidiabetic drug in the biguanide class. It is the first-line drug of choice for the 
treatment of diabetes mellitus type II. In humans, metformin is not metabolized and its elimination only occurs via the 
kidneys). Over the last decades, a great deal of interest has been focused on the photodegradation of Pharmaceutical 
compounds present in water and wastewaters with application of TiO2 as photocatalyst. 
 The photocatalytic oxidation of metformin has been investigated at room temperature in a dynamic photoreactor with 
system UV/TiO2 under UVA (=365nm). The effect of various factors, such as photocatalyst dosage, initial substrate 
concentration, solution pH and co-existing inorganic ions (H2PO4

-, SO4
2-, NO3

-) and pharmaceutical compound (Paracetamol) 
on the photocatalytic degradation of metformin was investigated. The experimental results indicate that the optimal pH for 
metformin elimination is about 8. The optimum catalyst concentration was found equal to 0.5 g/L, under optimal 
conditions, the extent of photocatalytic degradation was 91% after 180min. The removal efficiency decreased from 91 % to 
76.07, 81.3% and 87.1%, for metformin alone, in the presence of NO3

-, H2PO4- and SO4
2- respectively. The observed 

detrimental effect on the photocatalytic degradation of metformin obeyed the following order: SO4
2-<H2PO4

-<NO3
-.The 

results indicated that the photocatalytic degradation of metformin followed the pseudo-first-order kinetics and the 
apparent first order rate constant (kapp) decreases with the increasing of the initial concentration of metformin. 
 
Key words: pharmaceutical, photo catalytic, photoreactor, TiO2, pseudo-first-order, inorganic ions 
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Mercury (Hg) is an exogenous and harmful trace element that accumulates in the tissues of all marine organisms. Fish and 
shellfish are the main exposure route of Hg for both wildlife and humans. Selenium (Se) is a micronutrient known as a 
protective agent against Hg toxicity. Studies have been suggested that selenium: mercury molar ratios (Se: Hg) above 1: 1 
are largely protective for adverse Hg effects. Evaluation of the health risk posed by Hg exposure from fish and shellfish 
consumption requires concurrent consideration of Se content in the same individuals. This study determined Hg and Se 
concentrations in 8 species of fish (carnivorous and planktivorous species, N = 139) and in 2 species of crustaceans (shrimp 
and crab, N = 116) from the Ilha Grande Bay (Brazil), evaluated Se: Hg, and examined inter- and intraspecific variations in 
the ratios. All species are consumed by local population and some are commercially fished. Se was determined by GF-AAS, 
using Pd(NO3)2 as chemical modifier. Hg was determined by CV-AAS, using NaBH4 as reducing agent. The limits of detection 
were 0.80 and 0.05 g L-1 for Se and Hg, respectively. Quality control was performed by a strict blank control, the analysis of 
replicates and certified reference materials (CRM, DORM-2). Results for Se CRM (N = 20) and Hg CRM (N = 20) were 1.34 ± 
0.19 and 4.60 ± 0.54 μg g-1, whereas the CRM has a certified value of 1.40 ± 0.09 and 4.64 ± 0.26 μg g-1 for Se and Hg, 
respectively. Mean recovery values were always ≥ 90% of the certified values. Reproducibility was evaluated using the 
coefficient of variation of the replicates, being always less than 10%. There were significant interspecific and intraspecific 
variations in Se: Hg for fish and for crustaceans. The mean Se: Hg for all fish and crustaceans species was above 1: 1, i.e. 
there was an excess of Se in relation to Hg. The Se: Hg decline with increasing fish and crustaceans length and also, with 
increasing of muscular Hg concentrations. Since Hg levels increase with length in several aquatic organisms, possibly there 
is a reduction of Se protection in large fish and crustaceans. Some individuals of the voracious carnivorous fish (top-
predator) had Se: Hg below 1: 1. Crustacean muscle did not have an excess of Hg (ratio below 1: 1), and the highest mean 
Se: Hg (40.71 ± 24.24) was found in shrimp species. According to results, we can suggest that fish species that have longer 
lifespans and are at higher trophic levels had lower Se: Hg ratios, and thus Se levels would be less protective than fish with 
higher ratios. For these reasons, consumers should be very cautious in consuming high Hg fish (predator), regardless of Se 
concentrations. 
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Mercury (Hg) is an exogenous and harmful trace element that accumulates in the tissues of all marine organisms. Fish and 
shellfish are the main exposure route of Hg for both wildlife and humans. Selenium (Se) is a micronutrient known as a 
protective agent against Hg toxicity. Studies have been suggested that selenium: mercury molar ratios (Se: Hg) above 1: 1 
are largely protective for adverse Hg effects. Evaluation of the health risk posed by Hg exposure from fish and shellfish 
consumption requires concurrent consideration of Se content in the same individuals. This study determined Hg and Se 
concentrations in 8 species of fish (carnivorous and planktivorous species, N = 139) and in 2 species of crustaceans (shrimp 
and crab, N = 116) from the Ilha Grande Bay (Brazil), evaluated Se: Hg, and examined inter- and intraspecific variations in 
the ratios. All species are consumed by local population and some are commercially fished. Se was determined by GF-AAS, 
using Pd(NO3)2 as chemical modifier. Hg was determined by CV-AAS, using NaBH4 as reducing agent. The limits of detection 
were 0.80 and 0.05 g L-1 for Se and Hg, respectively. Quality control was performed by a strict blank control, the analysis of 
replicates and certified reference materials (CRM, DORM-2). Results for Se CRM (N = 20) and Hg CRM (N = 20) were 1.34 ± 
0.19 and 4.60 ± 0.54 μg g-1, whereas the CRM has a certified value of 1.40 ± 0.09 and 4.64 ± 0.26 μg g-1 for Se and Hg, 
respectively. Mean recovery values were always ≥ 90% of the certified values. Reproducibility was evaluated using the 
coefficient of variation of the replicates, being always less than 10%. There were significant interspecific and intraspecific 
variations in Se: Hg for fish and for crustaceans. The mean Se: Hg for all fish and crustaceans species was above 1: 1, i.e. 
there was an excess of Se in relation to Hg. The Se: Hg decline with increasing fish and crustaceans length and also, with 
increasing of muscular Hg concentrations. Since Hg levels increase with length in several aquatic organisms, possibly there 
is a reduction of Se protection in large fish and crustaceans. Some individuals of the voracious carnivorous fish (top-
predator) had Se: Hg below 1: 1. Crustacean muscle did not have an excess of Hg (ratio below 1: 1), and the highest mean 
Se: Hg (40.71 ± 24.24) was found in shrimp species. According to results, we can suggest that fish species that have longer 
lifespans and are at higher trophic levels had lower Se: Hg ratios, and thus Se levels would be less protective than fish with 
higher ratios. For these reasons, consumers should be very cautious in consuming high Hg fish (predator), regardless of Se 
concentrations. 
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The concentrations of mercury in top-predator species reflect the amount of this metal taken up into the organism, the 
proportion of it which is distributed and the retained within each tissue. A. australis is one of the most widely distributed 
otariid seals in the Southern Hemisphere. Total mercury (THg) was assessed in muscle and liver of juveniles (14) and adults 
(5) of this marine mammal found stranded along Southern Brazilian coast. Four mercury species (inorganic mercury 
(Hginorg), methylmercury (MeHg), total organic mercury (ΣHgorg) and insoluble mercury, deemed to be mercuric selenide 
(HgSe) were determined in the liver of this otariid seals. MeHg was identified and quantified in the toluene layer on a gas 
chromatograph with an electron capture detector (GC-ECD). ΣHgorg was isolated by acid leaching (H2SO4-KBr-CuSO4) and 
then, extracted into CH2Cl2. THg, ΣHgorg and Hginorg were determined by cold-vapor atomic absorption spectroscopy (CV-
AAS). Quality control was performed by a strict blank control, the analysis of replicates and certified reference materials 
(CRM, DORM-2). δ15N and δ13C stable isotopes in muscle were used as a tool to assess the relation between mercury and 
trophic position and also, sources of carbon transferred via dietary intake. δ15N and δ13C stable isotopes were determined 
by IRMS-mass spectrometer coupled to an isotope ratio elemental analyzer - Flash 2000. δ15N values for all individuals 
ranged from 19.1 to 22.6‰. The lack of a significant relationship between the δ15N values and body length indicated that 
this species did not change their trophic level. Minor variation in δ13C enrichment was observed between all individuals (-
18.1 to -15.8‰). δ13C values were not related to body length, indicating that the sources of carbon transferred via dietary 
intake did not change between juveniles and adults. Muscular THg ranged from 0.06 to 6.2 mg.kg-1 dry wt. with the highest 
concentrations correlated with increasing individual size. A non-significant relationship (p > 0.1; r = -0.3) was found 
between logarithmic THg concentrations and δ15N demonstrating no rates of Hg biomagnification. Adult individuals 
presented higher muscular mercury concentrations than juvenile individuals (median: 3.0 and 1.3 mg.kg-1 dry wt., 
respectively). Almost all mercury in muscle was present as MeHg (median: 94%). Liver presented the highest THg 
concentrations, ranging from 1.5 to 621.4 mg.kg-1 dry wt. In liver, MeHg was the smallest fraction of Hg (median: 15%), 
whereas the highest fraction of mercury was as HgSe, corresponding to 41%. All individuals, which presented hepatic 
mercury concentration above 20.0 mg.kg-1 dry wt., showed the highest fraction as HgSe (ranging from 47% to 96%) and the 
lowest ratio as MeHg (ranging 3% to 8%). 
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Boka Kotorska Bay is situated in the southeastern Adriatic Sea (Mediterranean), along the Montenegro coastline. The 
concentrations of 38 elements were determined in surface sediments in the Boka Kotorska Bay by ED-XRF technique. 
Results showed that the sediment contains major, minor and some rare earth elements: Ca Si Al Fe Mg Cl K S Ti P Cr Mn V 
Co Ni Cu Zn Ga As Br Rb Sr Y Zr Nb Mo Ag Cd Sn Sb I Ba Ce Nd Hg Pb Th and U. The weight loss on ignition (L.O.I.) at 600˚C 
and organic matter (O.M) content in samples were determined. Positive correlation found between Ca, Mg, K, S, I, Sb, Mo, 
U and O.M. and L.O.I. Some elements were determined for the first time in the surface sediment of the southeastern 
Adriatic Sea. In this sense, these results can be used to establish an initial view and to contribute to further studies related 
to element contamination in the area under study. 
 
Keywords: Major, minor, rare earth elements, surface sediments, ED-XRF, Adriatic 
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In the last decade PCA method has become accepted in identifying quality of marine environment. In this study surface 
sediment samples have collected from the costal area of southeastern Adriatic Sea in two fall seasons and analyzed in order 
to determine the concentration and origin of trace metals: Fe, Mn, Zn, Ni, Cu, Ni, Co, As, Cd and Hg. The complexity of the 
data of ten elements in surface sediment samples was reduced by PCA. The results indicate that two PC components for 
surface sediments explained about 73 % of the variance. The first PC is defined as geochemical and hydro geological factor 
of Fe, Mn, Ni, Cu and Zn with their positively loadings: Fe, Ni and Mn are mostly from terrestrial and Cu and Zn probably 
from organic sources impacted by hydro geological sources. The second PC component is defined as anthropogenic factor 
with positively Cd, Pb, and Hg loadings. The first PC explains Co and the second PC As loadings to a large extent. The PCA 
results showed that all surface sediment samples taken in two different fall seasons were very similar, i.e. among them 
there were no major discrepancies temporally. 

Keywords: trace elements, surface sediments, AAS, PCA, Adriatic Sea 
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 In this work we exposed two marine bivalves, Mytilus galloprovincialis and Callista chione, living in different substrates, in 
seawater highly contaminated by Cd, Pb or Ni. The aim of these experiment was to study the accumulation and distribution 
of these metals in various tissues of the two organisms, as well as the influence of these metals on the levels of biologically 
related metals like Zn and Fe [1].  
About 800 individuals were exposed to 0.5, 1.0, 2.5 and 20 ppm of either Cd or Pb or Ni for 20 days.  Samples were 
collected every five days and the gills, mantle and the remaining body were separated. After the 20th day, both bivalves 
were placed in fresh, heavy metal free, seawater for a ten days depuration experiment. Concentrations of Cd, Pb, Ni, Zn and 
Fe were determined by Atomic Absorption Spectrometry after the samples were lyophilized, homogenized and digested [2]. 
The two bivalves exhibited different behavior regarding both heavy metal tolerance and tissue distribution. Cd was the 
most toxic metal for both organisms but C.chione was more tolerant than M.galloprovincialis (10 days survival to the 
highest Cd level against five). Both bivalves were tolerant to Ni exposure even at the highest concentration used. 
Concerning Pb, dead mussels were observed at the beginning of the exposure, while dead clams were observed after the 
13th day. Mortality for M. galloprovincialis was higher than for C. chione (28-38% vs. 8-17% for the) highest Pb 
concentrations. The highest values for all three metals in all exposure levels were measured in mussels’ gills. For clams, 
nickel was accumulated mostly in their body, while lead in their gills. Cd was accumulated mostly in clams’ gills at the low 
exposure levels, while for the high exposure levels, the body had the highest values. The highest accumulation for almost all 
metal concentrations and tissues was measured at the 20th day of the experiment. Comparing organisms, higher Cd 
concentrations were found in clams, whereas higher Ni and Pb concentrations were found in mussels. Comparing metals, 
Pb was higher accumulated for both animals than the other two metals. After ten days of depuration, significant amounts 
of metals remained in the animals’ tissues in most of the conditions tested. Our study showed that the accumulation and 
distribution of all three metals in the tissues of mussels and clams were metal-, species-, and time of exposure-dependent, 
whereas the levels of Zn and Fe were differently affected by the heavy metal pollutants.   
 
Acknowledgments: This research has been co-financed by the European Union (European Social Fund) and Greek national 
funds through the Operational Program "Education and Lifelong Learning" of the National Strategic Reference Framework-
Research Funding Program: Heracleitus II. Investing in knowledge society through the European Social Fund.   
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 In this work we exposed two marine bivalves, Mytilus galloprovincialis and Callista chione, living in different substrates, in 
seawater highly contaminated by Cd, Pb or Ni. The aim of these experiment was to study the accumulation and distribution 
of these metals in various tissues of the two organisms, as well as the influence of these metals on the levels of biologically 
related metals like Zn and Fe [1].  
About 800 individuals were exposed to 0.5, 1.0, 2.5 and 20 ppm of either Cd or Pb or Ni for 20 days.  Samples were 
collected every five days and the gills, mantle and the remaining body were separated. After the 20th day, both bivalves 
were placed in fresh, heavy metal free, seawater for a ten days depuration experiment. Concentrations of Cd, Pb, Ni, Zn and 
Fe were determined by Atomic Absorption Spectrometry after the samples were lyophilized, homogenized and digested [2]. 
The two bivalves exhibited different behavior regarding both heavy metal tolerance and tissue distribution. Cd was the 
most toxic metal for both organisms but C.chione was more tolerant than M.galloprovincialis (10 days survival to the 
highest Cd level against five). Both bivalves were tolerant to Ni exposure even at the highest concentration used. 
Concerning Pb, dead mussels were observed at the beginning of the exposure, while dead clams were observed after the 
13th day. Mortality for M. galloprovincialis was higher than for C. chione (28-38% vs. 8-17% for the) highest Pb 
concentrations. The highest values for all three metals in all exposure levels were measured in mussels’ gills. For clams, 
nickel was accumulated mostly in their body, while lead in their gills. Cd was accumulated mostly in clams’ gills at the low 
exposure levels, while for the high exposure levels, the body had the highest values. The highest accumulation for almost all 
metal concentrations and tissues was measured at the 20th day of the experiment. Comparing organisms, higher Cd 
concentrations were found in clams, whereas higher Ni and Pb concentrations were found in mussels. Comparing metals, 
Pb was higher accumulated for both animals than the other two metals. After ten days of depuration, significant amounts 
of metals remained in the animals’ tissues in most of the conditions tested. Our study showed that the accumulation and 
distribution of all three metals in the tissues of mussels and clams were metal-, species-, and time of exposure-dependent, 
whereas the levels of Zn and Fe were differently affected by the heavy metal pollutants.   
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Evaluation Of Extracting Titanium Dioxide From Water-Based Paint Sludge In 
Auto-Manufacturing Industries And Its Application In Paint Production 
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Paint sludge is a complicated combination. Polymeric compounds form approximately 50%–90% of sludge weight, which 
may be unbaked [1, 2]. Almost 2555–4380 tons of paint sludge are produced annually in an auto-manufacturing plant; 
recycling and reproduction of beneficial materials such as titanium dioxide (TiO2) and its application in paint production 
from paint sludge are evaluated in this article. The disposal of these sludge is environmentally important and is the main 
and most serious challenge for auto-manufacturing units. Today, these sludge are recognized as toxic wastes, whose 
disposal is much costly and constrained by environmental standards. Controlled disposal requires spaces, which are 
expensive and impermeable, because the sludge contains large amounts of hazardous materials such as heavy metals, 
solvents, and other materials polluting wells, springs, and other water resources. In this research, X-ray diffraction 
spectroscopy was carried out to determine the types of sludge combinations. Then, chemical digestion and centrifuge was 
used to extract TiO2, the extracted TiO2 reached 67.41% using these techniques. Next, a powder containing TiO2 in a certain 
percentage was used for paint production. Here, not only the amount of sludge decreased to as much as 70% but also the 
fresh paint required annually will be reduced by 21%. Furthermore, all heavy metals and toxic wastes will be removed as an 
environmental challenge. 

Keywords: Extraction, titanium dioxide, paint sludge, auto-manufacturing, hazardous materials 
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  Its well known that fossil fuels reserves are becoming exhausted at an alarming rate. The role of internal fuels needs to be 
reviewed. Scientists have turned to cobaloximes [1] as a good choice for the reductive catalysts in conjuction with 
photosensitizers such as [Ru(bipy)3]2+, [ReBr(CO)3bpy] [2] for hydrogen production. 
  We present an homogeneous photocatalytic system using [ReBr(CO)3amphen] (amphen= 1,10 – phenathroline – 5 – 
amino) as a photosensitizer, [Co(dmgH)2] as a hydrogen reaction catalyst, triethanolamine as an irreversible reductive 
quencher and AcOH as proton source. The process showed a dependence on [dmgH2], [AcOH] and [Co(AcO)2.4H2O]. The 
system presents very high TONs after 24h irradiation.      
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  Its well known that fossil fuels reserves are becoming exhausted at an alarming rate. The role of internal fuels needs to be 
reviewed. Scientists have turned to cobaloximes [1] as a good choice for the reductive catalysts in conjuction with 
photosensitizers such as [Ru(bipy)3]2+, [ReBr(CO)3bpy] [2] for hydrogen production. 
  We present an homogeneous photocatalytic system using [ReBr(CO)3amphen] (amphen= 1,10 – phenathroline – 5 – 
amino) as a photosensitizer, [Co(dmgH)2] as a hydrogen reaction catalyst, triethanolamine as an irreversible reductive 
quencher and AcOH as proton source. The process showed a dependence on [dmgH2], [AcOH] and [Co(AcO)2.4H2O]. The 
system presents very high TONs after 24h irradiation.      
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Boron phosphate (BPO4) is a white solid which belongs to the class of orthophosphates. In the chemical structure of BPO4, 
PO4 and BO4 groups are tetrahedrally linked by shared oxygen atoms and form a three dimensional network [1]. In recent 
years boron phoshpate has found application in fuel cell membranes, owing to its proton conductivity in the presence of 
water [1-5]. The addition of boron phosphate to sulfonated polyether ether ketones (SPEEK) resulted in a five fold increase 
in proton conductivity [4]. Futhermore it has good flame retardant properties [6]. In this study, novel proton conducting 
boron phosphate (BPO4)/polyimide composites were prepared. 4,4′-Oxydianiline (ODA) was reacted with 3,3′,4,4′-
benzophenonetetracarboxylic dianhydride (BTDA) in dimethyl formamide (DMF) and mixed with boron phosphate 
particles., Polyimide composites were synthesized via the thermal imidization technique. The amount of BPO4 particles in 
the composite films were varied from 0 to 10 wt %. Chemical structures of the composites were characterized by FTIR 
analysis. Thermo-oxidative properties and the glass transition temperatures of these novel composites were analyzed by 
TGA and DSC measurements respectively. Glass transition temperatures and char yields increased with increasing BPO4 
percentage. The surface morphology of the composites was investigated by SEM analysis. Furthermore, proton conductivity 
of polyimide films was measured by the four probe technique. The composite membranes exhibited proton conductivities 
in the range of 1.1-4.2 mS/cm at room temperature. 
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Nowadays, solar energy plays a key role as an alternative energy source, since fossil and nuclear fuels are limited [1]. That is 
why artificial photosynthesis is one of the methods with promising results of converting solar energy into fuel (H2). 
Recently, scientists focused on catalysts synthesis, like cobaloximes, for proton reduction. These cobaloximes have been 
combined, most of the time, with photosynthesizes such as [Re(bpy)3]2+ and [Rebpy(CO)3Br] [2]. So, we want to develop a 
similar system by changing the photosensitizer so that we could compare the results and the efficiency of our system. 

 
We present, the synthesis and characterization of a new complex [Re(CO)3Brpq] (pq= 2-(2′pyridyl)quinoxaline) as 
photosensitizer in photocatalytic hydrogen production, by protons reduction. In addition we used as a reaction catalyst 
[Co(dmgH2)], as a sacrificial donor triethanolaminine and as a proton source AcOH. This rhenium quinoxaline complex 
presents a significant efficiency in hydrogen production after 24h irradiation. 
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Nowadays, solar energy plays a key role as an alternative energy source, since fossil and nuclear fuels are limited [1]. That is 
why artificial photosynthesis is one of the methods with promising results of converting solar energy into fuel (H2). 
Recently, scientists focused on catalysts synthesis, like cobaloximes, for proton reduction. These cobaloximes have been 
combined, most of the time, with photosynthesizes such as [Re(bpy)3]2+ and [Rebpy(CO)3Br] [2]. So, we want to develop a 
similar system by changing the photosensitizer so that we could compare the results and the efficiency of our system. 

 
We present, the synthesis and characterization of a new complex [Re(CO)3Brpq] (pq= 2-(2′pyridyl)quinoxaline) as 
photosensitizer in photocatalytic hydrogen production, by protons reduction. In addition we used as a reaction catalyst 
[Co(dmgH2)], as a sacrificial donor triethanolaminine and as a proton source AcOH. This rhenium quinoxaline complex 
presents a significant efficiency in hydrogen production after 24h irradiation. 
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The development of new and low-cost selective solar photothermal absorber attracts great attention and effort in a 
number of research laboratories all over the world. Monodispersed spherical core-shell particles of Cr/α-Cr2O3 cermet ACG 
coatings can be successfully employed in thermal converters. Their selectivity depends on their chemical, physical and 
structural characteristics and related optical properties like reflectance, emittance, solar light absorption, or absorptance 
and transmittance. Parameters such as particles size, aging-time and substrate roughening will greatly influence their 
relevant optical properties. The coated Cr/α-Cr2O3 spherical particles on rough copper substrates by a simple self-assembly-
like method were characterized by Raman spectroscopy, scanning electron microscopy, energy dispersive spectrometry and 
diffuse reflectance UV-Vis-NIR spectroscopy. The samples aged for more than 40h at 75oC exhibit the targeted high 
absorbing optical characteristic “Black chrome” while those aged for ≤ 40h show a significant high UV-Vis-NIR diffuse 
reflectance “green color”. 
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A synthesis gas (syngas), which can be produced from biomass or organic waste, is regarded as a useful recycled energy. 
The syngas can be used either directly as the energy sources or indirectly as substrate to produce bioenergy (ethanol, 
hydrogen gas, butanol) and useful bio-products by biological reaction [1]. A mass transfer of syngas in aqueous solution is a 
rate-limiting step in this biological process [2].  

The aim of this study was to increase mass transfer of syngas in aqueous solution using surface functionalized 
nanoparticles. Adhesion of nanoparticle to gas-liquid interface can enhance absorption of gas into liquid. Enhancement of 
gas-liquid mass transfer rate by hydrophobic particles was higher than that by hydrophilic particles [3]. However, 
hydrophobic particles are difficult to be dispersed in aqueous solution. Therefore nanoparticles containing both of 
hydrophobicity and hydrophilicity are required to improve mass transfer and the dispersion of particles in aqueous solution. 
In this work, silica nanoparticles (hydrophilic particles) were synthesized and surface-modified by hydrophobic functional 
groups, methyl groups. In a control experiment (without nanoparticle addition), the concentration of hydrogen, carbon 
monoxide and carbon dioxide in water reached at 0.69, 45.04, and 103.66 ppm for 20 minutes, respectively. When silica 
nanoparticles functionalized with methyl group were applied to mass transfer experiment, the concentration of hydrogen, 
carbon monoxide, and carbon dioxide were 1.88, 171.23, and 321.53 ppm, respectively. The concentration of hydrogen, 
carbon monoxide and carbon dioxide increased 2.6, 3.8, and 3.0 times, respectively, comparing control results by adding 
the functionalized nanoparticles. In conclusion, functionalized nanoparticles can be successfully utilized for enhancing 
syngas mass transfer into aqueous phase. It can be applied to increase the productivity of processes which use gas 
substrate. 
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A synthesis gas (syngas), which can be produced from biomass or organic waste, is regarded as a useful recycled energy. 
The syngas can be used either directly as the energy sources or indirectly as substrate to produce bioenergy (ethanol, 
hydrogen gas, butanol) and useful bio-products by biological reaction [1]. A mass transfer of syngas in aqueous solution is a 
rate-limiting step in this biological process [2].  

The aim of this study was to increase mass transfer of syngas in aqueous solution using surface functionalized 
nanoparticles. Adhesion of nanoparticle to gas-liquid interface can enhance absorption of gas into liquid. Enhancement of 
gas-liquid mass transfer rate by hydrophobic particles was higher than that by hydrophilic particles [3]. However, 
hydrophobic particles are difficult to be dispersed in aqueous solution. Therefore nanoparticles containing both of 
hydrophobicity and hydrophilicity are required to improve mass transfer and the dispersion of particles in aqueous solution. 
In this work, silica nanoparticles (hydrophilic particles) were synthesized and surface-modified by hydrophobic functional 
groups, methyl groups. In a control experiment (without nanoparticle addition), the concentration of hydrogen, carbon 
monoxide and carbon dioxide in water reached at 0.69, 45.04, and 103.66 ppm for 20 minutes, respectively. When silica 
nanoparticles functionalized with methyl group were applied to mass transfer experiment, the concentration of hydrogen, 
carbon monoxide, and carbon dioxide were 1.88, 171.23, and 321.53 ppm, respectively. The concentration of hydrogen, 
carbon monoxide and carbon dioxide increased 2.6, 3.8, and 3.0 times, respectively, comparing control results by adding 
the functionalized nanoparticles. In conclusion, functionalized nanoparticles can be successfully utilized for enhancing 
syngas mass transfer into aqueous phase. It can be applied to increase the productivity of processes which use gas 
substrate. 
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Vanadium dioxide has been brought to many researcher’s attraction for a long time because it exhibits a low temperature 
phase transition (6�  from a monoclinic to a tetragonal phase. During this phase transition, an abrupt change in certain 
physical properties such as electrical resistivity, magnetic susceptibility and infrared transmittance occurs. In all these 
changes, the most important one is change of infrared transmittance. Using this property, we can apply vanadium dioxide 
powder to application, such as “smart window”. Our main object is to provide the high quality vanadium dioxide and metal 
doped vanadium dioxide nanopowder. This procedure is accomplished by combining the sol-gel method and thermal 
treatment at the relatively low temperature. nanopowders manufactured in our laboratory were analyzed with XRD, SEM, 
TEM, DSC. As a result, an average size of the tungsten doped vanadium dioxide (tungsten: 3at%) powder was less than 
100nm and a phase transition temperature was reduced from 68 oC around 50 oC. 
 
Keywords: VO2, tungsten doping, phase transition temperature, thermochromic 
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In polymer electrolyte fuel cells (PEMFC) using a perfluorosulfonic acid (PFSA) as membrane the fuel should be humidified 
to an appropriate level to ensure good efficiency and proton conductivity [1]. Because the conduction of protons from 
anode to cathode has been achieved by water molecules in the microfiber structure of PFSA. However, whether the fuel is 
humidified or not, loss of proton conductivity and then system efficiency is inevitable at the temperatures above 100
dew point of water [2]. For these reasons, research interest on PEMFC has been focused on the materials that can achieve 
proton conduction under anhydrous conditions and at high temperatures. 
 
In this study, we have used fully 1-oxy-[4-(1H-1,2,4-triazol-1-yl)]phenyl substituted cyclic trimeric, (HTCP), (1) and 
tetrameric (OTCP),(2) cyclophosphazenes as small molecule models and investigated proton conductivity of both model 
compounds and 1-oxy-[4-(1,2,4-triazol-1-yl)]phenyl substituted cyclophosphazene bearing polystyrene hybrid polymer 
(PVTP) (3). All of the cyclic compounds HTCP, OTCP and polymer, PVTP were fully characterized by elemental analysis, FT-IR, 
1H and 31P NMR spectroscopy. Thermal properties of newly synthesized compounds were investigated with TGA&DSC and 
the anhydrous proton conductivity was measured by impedance spectroscopy at selected temperatures. The maximum 
proton conductivity of 0.043Scm-1 have been obtained for trifilic acid doped PVTP at 150°C which is nearly half of the %80 
humidified proton conductivity of Nafion [2]. Furthermore, the cyclic derivative HTCP has been obtained as triclinic crystals 
in P-1 space group with two water molecules in asymmetric unit. The X-ray structural characterisation result supported that 
the proton transfer has been ensured by Grotthuss mechanism. 
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In polymer electrolyte fuel cells (PEMFC) using a perfluorosulfonic acid (PFSA) as membrane the fuel should be humidified 
to an appropriate level to ensure good efficiency and proton conductivity [1]. Because the conduction of protons from 
anode to cathode has been achieved by water molecules in the microfiber structure of PFSA. However, whether the fuel is 
humidified or not, loss of proton conductivity and then system efficiency is inevitable at the temperatures above 100
dew point of water [2]. For these reasons, research interest on PEMFC has been focused on the materials that can achieve 
proton conduction under anhydrous conditions and at high temperatures. 
 
In this study, we have used fully 1-oxy-[4-(1H-1,2,4-triazol-1-yl)]phenyl substituted cyclic trimeric, (HTCP), (1) and 
tetrameric (OTCP),(2) cyclophosphazenes as small molecule models and investigated proton conductivity of both model 
compounds and 1-oxy-[4-(1,2,4-triazol-1-yl)]phenyl substituted cyclophosphazene bearing polystyrene hybrid polymer 
(PVTP) (3). All of the cyclic compounds HTCP, OTCP and polymer, PVTP were fully characterized by elemental analysis, FT-IR, 
1H and 31P NMR spectroscopy. Thermal properties of newly synthesized compounds were investigated with TGA&DSC and 
the anhydrous proton conductivity was measured by impedance spectroscopy at selected temperatures. The maximum 
proton conductivity of 0.043Scm-1 have been obtained for trifilic acid doped PVTP at 150°C which is nearly half of the %80 
humidified proton conductivity of Nafion [2]. Furthermore, the cyclic derivative HTCP has been obtained as triclinic crystals 
in P-1 space group with two water molecules in asymmetric unit. The X-ray structural characterisation result supported that 
the proton transfer has been ensured by Grotthuss mechanism. 
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Ammonia borane (AB) is one of the most promising hydrogen storage materials due to its high releasable hydrogen content 
(13.1 wt%), stability in air, and low toxicity [1,2]. On heating, however, pure AB releases hydrogen only after long nucleation 
times and is accompanied by the liberation of gaseous impurities including borazine and ammonia; additionally, extensive 
material expansion and foaming occurs.  
 
Polymer-AB composites offer solutions by both nano-confinement [3] and catalysis of AB. Mannitol [4], 
polyvinylpyrrolidone [5] and polyacrylamide [6] have been used to suppress borazine and shorten the nucleation time. 
However, these required the addition of metal chlorides to absorb the ammonia and did not address foaming. The extra 
materials halve the hydrogen density of the composite, limiting their practical use.  
 
By comparison, we present an AB composite with polyethylene oxide (PEO). Three AB:PEO ratios; 1:3, 1:1 and 3:1, and 
three blending methods; electrospinning, freeze drying and dry mixing have been studied.  All samples demonstrate 
significantly diminished foaming and increased hydrogen release rate under slow (2°C/min) and fast isothermal (to 120°C) 
heating.  Concurrent differential scanning calorimetry (DSC), and mass spectroscopy confirmed the elimination of the 
nucleation period with impurity release comparable to pure AB. X-ray diffraction, nuclear magnetic resonance imaging and 
DSC indicate the presence of a low melting PEO-AB phase that initiates the hydrogen release by mobilising the AB at lower 
temperatures.  
 
The AB:PEO 3:1 blend is a 9.8wt% hydrogen content composite with fast hydrogen release kinetics and suppressed foaming, 
making this a very credible solid-state hydrogen storage material. 
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“Numerical Analyse Of Naturel Convection In An LNG Storage Tank” 
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Natural gas (NG) is considered a clean energy and economy of fossil fuels. Much of this gas is transported and stored as 
liquefied natural gas (LNG) at -163 ° C. Indeed, it is considered the most economical way for its storage and transport and 
that by reducing the specific volume without resorting to pressure.  However, evaporation losses are an unavoidable reality 
in this phase of transport and storage of LNG. 

 The objective of this work is carried out numerical simulation of heat transfer during the storage of LNG using a computer 
code using the finite volume method, this model will be particularly focused on the natural convection in our case is the 
most important parameter on other modes of transfer are conduction and radiation.  

Natural convection is studied in the cryogenic tank subjected to a constant heat flow horizontal, the analysis of these 
results allows us to study the variation of temperature, velocity and turbulent kinetic energy and Nusselt number in the 
layer boundary wall on the basis of numerical model (K SST, K), for this we have taken the case of a storage tank of gas 
complex in Arzew, a height of 36m and a diameter of 46 m. 

 
The computer code will contribute to the modeling of phenomena in 2D using the finite volume method that in order to 
reduce and control the phenomenon of evaporation during storage of LNG, the mastery of this phenomenon is of great 
importance special because it causes a significant loss of quantity and quality of the product and may affect the safe 
storage. 

Key-words: LNG, tank, natural convection, Modeling. 

 

 

 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Clean Energy Through Chemistry / 
CETC-P-02

1049

 

“Numerical Analyse Of Naturel Convection In An LNG Storage Tank” 
A.Djeghdjegh, M.Belmadani, T.Benmrabet 

Ameldjegh@Yahoo.Fr 

 

Natural gas (NG) is considered a clean energy and economy of fossil fuels. Much of this gas is transported and stored as 
liquefied natural gas (LNG) at -163 ° C. Indeed, it is considered the most economical way for its storage and transport and 
that by reducing the specific volume without resorting to pressure.  However, evaporation losses are an unavoidable reality 
in this phase of transport and storage of LNG. 

 The objective of this work is carried out numerical simulation of heat transfer during the storage of LNG using a computer 
code using the finite volume method, this model will be particularly focused on the natural convection in our case is the 
most important parameter on other modes of transfer are conduction and radiation.  

Natural convection is studied in the cryogenic tank subjected to a constant heat flow horizontal, the analysis of these 
results allows us to study the variation of temperature, velocity and turbulent kinetic energy and Nusselt number in the 
layer boundary wall on the basis of numerical model (K SST, K), for this we have taken the case of a storage tank of gas 
complex in Arzew, a height of 36m and a diameter of 46 m. 

 
The computer code will contribute to the modeling of phenomena in 2D using the finite volume method that in order to 
reduce and control the phenomenon of evaporation during storage of LNG, the mastery of this phenomenon is of great 
importance special because it causes a significant loss of quantity and quality of the product and may affect the safe 
storage. 
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Hydrogenation of p-chloronitrobenzene (p-CNB) to p-chloroaniline (p-CAN) with palladium supported on activated carbon 
has been investigated in methanol suspension under relatively mild conditions: temperature, 303 K and atmospheric 
pressure. A deposition precipitation method has been employed to prepare the catalyst, leading to well-dispersed 
palladium particles by immersing activated carbon in a dispersion of Pd fine particles [1]. The performance of the catalysts 
prepared by this method was compared with that of a commercial Pd/C catalyst. The influences of several parameters have 
been discussed. The reaction behaviors of the prepared catalyst and a commercial catalyst along with the final product 
distributions were similar. The conversion of p-CNB is over 80% and p-CAN is main product on the hydrogenation of p-CNB. 
 
 
Keywords: Hydrogenation; p-chloronitrobenzene; Catalyst synthesis; Carbon supports; Impregnation. 
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A porous polymer-monolithic film can be prepared by phase separation with the cross-linking reaction using epoxy and 

amine compounds in the presence of porogen (Figure 1).  As the electrical and thermal stability could be improved by 

optimizing species of starting materials and resultant pore size, the latter of which can be controlled in the range from 

sub-micron to micron with a relatively sharp pore-size distribution, expectedly showing high ionic conductivity and hence 

restraining the formation of metal dendrite.  A large-area and thin monolithic film without skin layer (100mm x 100mm) 

could be successfully obtained by the use of the glass substrate coated with a hydrophilic sacrificial layer with affinity for 

porogen.  Thus obtained monolithic film was impregnated with electrolyte and demonstrated to show a high ion 

conductivity (~1mS/cm), a high ionic mobility (diffusion constant, ~10-11m2/s) and good mechanical strength (flexibility, 

break elongation up to 115%), indicating achievement of the targets.  In addition, the monolithic film had a shrinkage 

temperature over 150 oC, suggesting a higher heat-resistant property compared to a conventional film used as a separator.  

A coin cell using monolithic film and organic electrolyte solution was constructed and investigated on its charge‐discharge 

behavior; almost the same characteristics was obtained for a cell with a conventional film, even though the used monolithic 

film had a thickness almost double as the conventional film.  In other words, the reduction of the thickness of the 

monolithic film might bring out a high efficiency in battery.  As novel ionics-materials, a composite film of ionic liquid and 

polymer monolith was fabricated, showing an excellent property.  This system was also successfully applied to a 

non-volatile, safe dye-sensitized solar cell with a high efficiency.  The key to success was the homogeneity of porous 

structures in monolith giving a continuous and well-defined ionic channel in nm scale. 

 

Keywords: Monolith, Porous, Lithium-ion Battery, Electrolyte Film, Dye-sensitized Solar Cell, Separator 
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A porous polymer-monolithic film can be prepared by phase separation with the cross-linking reaction using epoxy and 

amine compounds in the presence of porogen (Figure 1).  As the electrical and thermal stability could be improved by 

optimizing species of starting materials and resultant pore size, the latter of which can be controlled in the range from 

sub-micron to micron with a relatively sharp pore-size distribution, expectedly showing high ionic conductivity and hence 

restraining the formation of metal dendrite.  A large-area and thin monolithic film without skin layer (100mm x 100mm) 

could be successfully obtained by the use of the glass substrate coated with a hydrophilic sacrificial layer with affinity for 

porogen.  Thus obtained monolithic film was impregnated with electrolyte and demonstrated to show a high ion 

conductivity (~1mS/cm), a high ionic mobility (diffusion constant, ~10-11m2/s) and good mechanical strength (flexibility, 

break elongation up to 115%), indicating achievement of the targets.  In addition, the monolithic film had a shrinkage 

temperature over 150 oC, suggesting a higher heat-resistant property compared to a conventional film used as a separator.  

A coin cell using monolithic film and organic electrolyte solution was constructed and investigated on its charge‐discharge 

behavior; almost the same characteristics was obtained for a cell with a conventional film, even though the used monolithic 

film had a thickness almost double as the conventional film.  In other words, the reduction of the thickness of the 

monolithic film might bring out a high efficiency in battery.  As novel ionics-materials, a composite film of ionic liquid and 

polymer monolith was fabricated, showing an excellent property.  This system was also successfully applied to a 

non-volatile, safe dye-sensitized solar cell with a high efficiency.  The key to success was the homogeneity of porous 

structures in monolith giving a continuous and well-defined ionic channel in nm scale. 
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Oxygen reduction reaction, a multi-electron process, is an important reaction at cathode of a fuel cell system. 
Carbonsupported Pt-, PtSn-(9:1), and PtSnCo- (8:1:1) catalysts were synthesized by Bönnemann colloidal method [1,2]. The 
TEM characterizations of these materials show that small particles were obtained with a mean size of 2.5 nm. 
Electrochemically active surface area and surface roughness factor were determined using cyclic voltammetry. The 
investigations on oxygen reduction reaction on these electrode materials reveal that the presence of Sn or both Sn and Ni 
enhance the electrocatalytic activity of Pt dispersed on carbon support. Rotating ring disk electrode was used to examine 
the peroxide formation as an intermediate species.The kinetic parameters were assessed through the Koutecky-Levich 
approach [3-5]. Two linear regions were obtained from the Tafel plots. Two Tafel regions attribute to change from Temkin 
to Langmiur conditions for changing coverage of surface by adsorbed oxygenated species. 

 
 
Figure 1:Cyclic voltammograms as to Pt/C, PtSn/C and PtSnNi/C electrocatalysts inN2deaerated 0.1 MHClO4recorded at50 
mV/sand20ºC. 
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Since the European Union (EU) has limitted the used of Polycyclic aromatic hydrocarbons (PAHs) in extender oil and in tire, 
the trade barrier with EU commerce are increased. This regulation[1] (Directive number 2005/69/EC) define that 
percentage of bay region hydrogens (% Hbay) of PAHs must not be exceeds the limit of 0.35% as measured by the ISO 21461 
test method [2-3]. The major aim of this research is to compare the methylene chloride-d2 (CD2Cl2) with  chloroform-d1 
(CDCl3), a solvent basically use in the previous mentioned ISO 21461 test method as Nuclear Magnetic Resonance (NMR) 
solvent. The use of CD2Cl2 in this work is intended to better determine the %Hbay, using a NMR spectroscopy technique. As a 
standard test method, the signal of chloroform (Chemical shift = 7.2 ppm) must be subtracted from the signal of an 
aromatic (Chemical shift = 6-9.5 ppm) due to its peak overlapped in this region. However, when using CD2Cl2, the 
interference has not been observed, and thus a solvent peak is not included in the calculation. The calculation of % Hbay 
found in the proposed method is comparable to the conventional ISO test method, using the t-test analysis.   1H and 13C 
NMR spectrum of eight PAHs  restricted by EU directive were present in this work. These spectrum were acquired on 400 
MHz instrument using 10 mm broadband probe. 
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Since the European Union (EU) has limitted the used of Polycyclic aromatic hydrocarbons (PAHs) in extender oil and in tire, 
the trade barrier with EU commerce are increased. This regulation[1] (Directive number 2005/69/EC) define that 
percentage of bay region hydrogens (% Hbay) of PAHs must not be exceeds the limit of 0.35% as measured by the ISO 21461 
test method [2-3]. The major aim of this research is to compare the methylene chloride-d2 (CD2Cl2) with  chloroform-d1 
(CDCl3), a solvent basically use in the previous mentioned ISO 21461 test method as Nuclear Magnetic Resonance (NMR) 
solvent. The use of CD2Cl2 in this work is intended to better determine the %Hbay, using a NMR spectroscopy technique. As a 
standard test method, the signal of chloroform (Chemical shift = 7.2 ppm) must be subtracted from the signal of an 
aromatic (Chemical shift = 6-9.5 ppm) due to its peak overlapped in this region. However, when using CD2Cl2, the 
interference has not been observed, and thus a solvent peak is not included in the calculation. The calculation of % Hbay 
found in the proposed method is comparable to the conventional ISO test method, using the t-test analysis.   1H and 13C 
NMR spectrum of eight PAHs  restricted by EU directive were present in this work. These spectrum were acquired on 400 
MHz instrument using 10 mm broadband probe. 
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There are many ways in which people can be exposed to cyanide, such as smoke given off during fires, automobile exhaust, 
electroplating, refining of precious metals, metal finishing, steel, petroleum and chemical industries, mining operations, 
fumigation, etc. Levels of cyanide (CN−) in biological fluids can be increased by breathing in HCN gas, ingesting CN− salts or 
taking some drugs which are nitroprusside and laetrile. CN− inhibits the activity of cytochrome oxidase of the mitochondrial 
respiratory chain resulting in an energy deficit within the target tissue. The enzyme cytochrome oxidase enables cells to 
utilize oxygen and consequently leads to cellular anoxia. Owing to its wide availability and high toxicity, decisive 
determination of CN− in human biological fluids, especially in blood and urine, is of great importance in clinical examination 
and forensic identification. Therefore, we have developed a novel ion chromatography/conductivity detection method for 
quantification of cyanide in urine sample. In order to eliminate matrix compounds in urine, the sample was treated with 
strongly cation-exchange resin and melamine formaldehyde resin. Because HCN has low dissociation constant (pK=9.2), we 
derivatized CN¯  to CNO¯ (pK=3.66) by addition of Chloramine-T.  Samples were analyzed by 
ion chromatography / conductivity detector equipped with a Dionex Ion Pac® AS20 analytical coloumn (2x250mm) and a 
Dionex Ion Pac® AG20 guard coloumn (2x50mm) using gradient NaOH elution. The present study offers fast, sensitive and 
reliable determination of CN− in urine samples. 

Keywords: Analysis, Chemical, Ciyanide, Ion-Chromatography, Urine 
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Diabetes Mellitus is a chronic disease that affects the multitude of physiologic pathways known to work together to achieve 
glycemic homeostasis. It is estimated that approximately 6.6% of the world’s population had diabetes in 2010, and this 
figure is projected to increase to 7-8% by 2030 [1].  Several DPP-4 inhibitors (“Gliptins”) have been approved by US Food 
and Drug Administration (FDA) for the treatment of type 2 Diabetes Mellitus. These agents have reported efficacy in 
reducing Hemoglobin A1c levels as monotherapy or in combination with other commonly prescribed glucose lowering 
medications [2].  Vildagliptin (VLD), (S)-1-[N-(3-hydroxy-1-adamantyl)glycyl]pyrrolidine-2-carbonitrile (Fig.1), a member of 
this class, has been shown good overall safety and tolerability and improves glycaemic control when given as monotherapy 
or combination therapy [3-4]. Metformin (MET), N,N-Dimethylimidodicarbonimidic diamide (Fig.1), is an oral antidiabetic 
drug in the biguanide class. It is the first-line drug  choice for the treatment of type 2 diabetes, in particular, in overweight 
and obese people and those with normal kidney function [5]. These two drug substances have been used for treatment of 
type 2 diabetes. In treatment-naive patients, combinations of VLD and  with high-dose and low-dose MET provide superior 
efficacy to monotherapy treatments with a comparable overall tolerability profile and low risk of hypoglycaemia [6].A 
simple and selective analytical method have been developed for the simultaneous determination of vildagliptin (VLD) and 
metformin (MET) in pharmaceutical formulations. The proposed method depends on isocratic reversed-phase liquid 
chromatography using a mobile phase composed of acetonitrile–10 mM phosphoric acid (pH 2.5) (30:70, v/v), with a C18 
column at 40oC. The analytes were detected with UV-vis. detector at 288 nm. The linearity ranges were found to be 25–150 
and 20–150 µg mL-1 for VLD and MET, respectively. LOD values were found to be 4.5 µg mL-1 and 3.6 µg mL-1, LOQ values 
were found to be 15 and 12 µg mL-1 for VLD and MET, respectively. No interference was observed from concomitants. The 
proposed method is suitable for routine analysis and quality control of the pharmaceutical formulations of drugs including 
the investigated active substances as a combination. 

 

Figure 1: Chemical structures of VLD and MET 
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Diabetes Mellitus is a chronic disease that affects the multitude of physiologic pathways known to work together to achieve 
glycemic homeostasis. It is estimated that approximately 6.6% of the world’s population had diabetes in 2010, and this 
figure is projected to increase to 7-8% by 2030 [1].  Several DPP-4 inhibitors (“Gliptins”) have been approved by US Food 
and Drug Administration (FDA) for the treatment of type 2 Diabetes Mellitus. These agents have reported efficacy in 
reducing Hemoglobin A1c levels as monotherapy or in combination with other commonly prescribed glucose lowering 
medications [2].  Vildagliptin (VLD), (S)-1-[N-(3-hydroxy-1-adamantyl)glycyl]pyrrolidine-2-carbonitrile (Fig.1), a member of 
this class, has been shown good overall safety and tolerability and improves glycaemic control when given as monotherapy 
or combination therapy [3-4]. Metformin (MET), N,N-Dimethylimidodicarbonimidic diamide (Fig.1), is an oral antidiabetic 
drug in the biguanide class. It is the first-line drug  choice for the treatment of type 2 diabetes, in particular, in overweight 
and obese people and those with normal kidney function [5]. These two drug substances have been used for treatment of 
type 2 diabetes. In treatment-naive patients, combinations of VLD and  with high-dose and low-dose MET provide superior 
efficacy to monotherapy treatments with a comparable overall tolerability profile and low risk of hypoglycaemia [6].A 
simple and selective analytical method have been developed for the simultaneous determination of vildagliptin (VLD) and 
metformin (MET) in pharmaceutical formulations. The proposed method depends on isocratic reversed-phase liquid 
chromatography using a mobile phase composed of acetonitrile–10 mM phosphoric acid (pH 2.5) (30:70, v/v), with a C18 
column at 40oC. The analytes were detected with UV-vis. detector at 288 nm. The linearity ranges were found to be 25–150 
and 20–150 µg mL-1 for VLD and MET, respectively. LOD values were found to be 4.5 µg mL-1 and 3.6 µg mL-1, LOQ values 
were found to be 15 and 12 µg mL-1 for VLD and MET, respectively. No interference was observed from concomitants. The 
proposed method is suitable for routine analysis and quality control of the pharmaceutical formulations of drugs including 
the investigated active substances as a combination. 

 

Figure 1: Chemical structures of VLD and MET 

Sımultaneous Determınatıon Of Perchlorate, Thıocyanate, Nıtrate And Iodıne 
Levels In Mılk By Ion Chromatography 

 
Şeyda Aydoğdu, Orhan Destanoğlu, Gülçin Gümüş Yılmaz 

Istanbul Technical University, Faculty of Science and Letters, Department of Chemistry, 34469 
Maslak, Istanbul, Turkey 

 
A number of inorganic anions such as perchlorate(ClO4

-), thiocyanate(SCN-), nitrate(NO3
-) can block iodide(I-) uptake at the 

thyroidal sodium iodide symporter(NIS) in a competitive manner. Sufficient inhibition of iodide uptake can lead to 
decreased thyroid hormone production and result in adverse health effects secondary to hypothyroxinemia. It is, therefore, 
important to develop new methods for the simultaneous determination of perchlorate, thiocyanate, nitrate and iodide in 
milk samples. The study was aimed at developing suitable chromatographic conditions and a clean-up method for reliable 
analysis of these anions in milk. Matrix elimination of milk samples was achieved by using dialysis procedure. Samples were 
analyzed by ion chromatography / conductivity detector equipped with a Dionex Ion Pac® AS20 analytical column 
(2x250mm) and a Dionex Ion Pac® AG20 guard column(2x50mm) using gradient NaOH elution. The calibration curves 
showed good linearity in the ranges of 0.1-40mg/L for nitrate, 0.1-40mg/L for iodide, 0.1-20mg/L for thiocyanate, 0.1-
25mg/L for perchlorate with the r2 values of bigger than 0.9857. Under optimized condition, the limit of detection (S/N=3) 
for ClO4

-. SCN-, NO3
- and I- was found to be 0.0030, 0.0023, 0.0025 and 0.0050 µg/L, respectively. Significant results were 

obtained for various spiked milk samples with % recovery in the range of 95-101%. The proposed method was successfully 
applied to milk samples collected from İstanbul markets. The advantages of the method described herein are reagent free, 
simple and reliable.  
 
Keywords: Analysis, chemistry, iodine, Ion chromatography, milk, nitrate, perchlorate, thiocyanate 
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In patients with chronic kidney patients (CKD), uremic toxins accumulate in blood and tissues and can not be excreted with urine 
[1]. Accumulation of these toxins have  negative effects on  body functions. Because of the importance of these toxins, we 
developed a new, simple, sensitive, accurate and precise method for the determination of  two main uremic toxins; phenol and p-
cresol (4-methylphenol) in human urine [2].  

Separation of these analytes in urine samples was achieved by high-performance liquid chromatography (HPLC) with a reverse-
phase C18 column at 35 ⁰C using the mobile phase of methanol:water (65:35) at a flow rate 1.4 mL/min. Fluorimetric detection 
was used at 284 nm for excitation and 310 nm for emission.  

The method is linear over the range 2-40 ng/mL and 1-45 ng/mL for phenol and p-cresol, respectively. The method was applied to 
urine samples from 10 healthy subjects and 10 chronic kidney disease patients. The method appears to be a very useful in routine 
analysis of clinical samples for simultaneous determination of phenol and p-cresol levels in urine . 
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In patients with chronic kidney patients (CKD), uremic toxins accumulate in blood and tissues and can not be excreted with urine 
[1]. Accumulation of these toxins have  negative effects on  body functions. Because of the importance of these toxins, we 
developed a new, simple, sensitive, accurate and precise method for the determination of  two main uremic toxins; phenol and p-
cresol (4-methylphenol) in human urine [2].  

Separation of these analytes in urine samples was achieved by high-performance liquid chromatography (HPLC) with a reverse-
phase C18 column at 35 ⁰C using the mobile phase of methanol:water (65:35) at a flow rate 1.4 mL/min. Fluorimetric detection 
was used at 284 nm for excitation and 310 nm for emission.  

The method is linear over the range 2-40 ng/mL and 1-45 ng/mL for phenol and p-cresol, respectively. The method was applied to 
urine samples from 10 healthy subjects and 10 chronic kidney disease patients. The method appears to be a very useful in routine 
analysis of clinical samples for simultaneous determination of phenol and p-cresol levels in urine . 
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Dendrimers are highly branched, star shaped, three dimensional macromolecules with nanometer scale. Their structure 
composition and controlled synthesis by using divergent or convergent methods allow them to be designed with different 
shapes and sizes with interior cores and attaching surface groups. Surface modification of dendrimers affects some physical 
or chemical properties; such as solubility, chelating ability, encapsulation efficiency, absorption capacity and many other. 
Depending on these attained features, dendrimers can be used for a wide range of applications including drug delivery [1], 
gene therapy [2], catalysis [3], antibacterial agents [4, 5], and many others [6]. Proton binding cites of dendrimers which are 
tertiary and primary amine allow dendrimer to bind many metal simultaneously and show interesting characteristics. So 
that, the characterization of proton binding constants of dendrimers are important. There have been some attempts to 
determine proton binding constants of dendrimers by using potentiometric and computational methods [7]. In this study, 
we have calculated the intrinsic proton binding constant of a four generation of polymeric cored dendrimer (PCG4) by using 
Hyperquad protonic software. Potentiometric titration studies were conducted between the pH ranges of 2-12. Instead of 
using glass burette, we have used an autotitrator with its own special software to collect the data and reach more precise 
results. All titrations were conducted by purging nitrogen from the solution and constant temperature, 25 0C +/- 0.1. We 
have observed three end points. Calculated proton binding constants were in good agreement with the literature [7]. 
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Liquid-phase polymer-based retention (LPR) or polymer assisted ultrafiltration (PAUF) technique [1] allows the binding of 
metal ions and ultrafiltration at the same time. Since the molecular weight cut-off (MWCO) pore size of membranes used in 
ultrafiltration are not proper to separate heavy metal ions. For this reason, chelating agents are used to form 
macromolecular complexes by binding metals. These complexes having appropriate molecular weight than membrane 
MWCO will be retained. By using LPR or PAUF method it is possible to selective separation and recovery of heavy metals [2-
4]. Dendrimers are symmetrical and spherical macromolecules. In this study, starting from diethylenetriamine (DETA), four 
generation poly (amidoamine) PAMAM dendrimer (DETA-G4) was synthesized. Synthesized dendrimer was characterized 
with 1H-NMR, 13C-NMR, UV and, also purity assessment was evaluated with potentiometric titration data. Afterwards, the 
appropriate pH ranges for metal chelating characteristic of DETA-G4 were determined from potentiometric titration 
studies. Standard metal solution mixtures containing different metals were prepared and simultaneously mixed with DETA-
G4 solution in the determined pH range. The ability of simultaneous metal complexation of dendrimer was investigated 
with the removal of uncomplexed metal ions from metal-dendrimer mixture solution with LPR technique. Retentate metal 
concentrations were determined with atomic absorption spectroscopy (AAS). As a result, simultaneous complexation and 
removal of metal ions with DETA-G4 were explored. 
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Liquid-phase polymer-based retention (LPR) or polymer assisted ultrafiltration (PAUF) technique [1] allows the binding of 
metal ions and ultrafiltration at the same time. Since the molecular weight cut-off (MWCO) pore size of membranes used in 
ultrafiltration are not proper to separate heavy metal ions. For this reason, chelating agents are used to form 
macromolecular complexes by binding metals. These complexes having appropriate molecular weight than membrane 
MWCO will be retained. By using LPR or PAUF method it is possible to selective separation and recovery of heavy metals [2-
4]. Dendrimers are symmetrical and spherical macromolecules. In this study, starting from diethylenetriamine (DETA), four 
generation poly (amidoamine) PAMAM dendrimer (DETA-G4) was synthesized. Synthesized dendrimer was characterized 
with 1H-NMR, 13C-NMR, UV and, also purity assessment was evaluated with potentiometric titration data. Afterwards, the 
appropriate pH ranges for metal chelating characteristic of DETA-G4 were determined from potentiometric titration 
studies. Standard metal solution mixtures containing different metals were prepared and simultaneously mixed with DETA-
G4 solution in the determined pH range. The ability of simultaneous metal complexation of dendrimer was investigated 
with the removal of uncomplexed metal ions from metal-dendrimer mixture solution with LPR technique. Retentate metal 
concentrations were determined with atomic absorption spectroscopy (AAS). As a result, simultaneous complexation and 
removal of metal ions with DETA-G4 were explored. 
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The accurate determination of Sr isotope amount ratios in real sample matrices requires proper validation of the analytical 
protocol, including both sample preparation and measurement procedure. Unfortunately, there is a lack of isotope certified 
reference materials (iCRMs) available. In the case of Sr, only one iCRM is currently available (i.e., SRM 987 - as SrCO3)1. In 
order to address the global need for matrix iCRMs for validation of measurement processes, one of the objectives of this 
study was to provide the user community with a lobster hepatopancreas tissue, TORT-3, characterized for absolute Sr 
isotope amount ratios as well as δ-values relative to SRM 987. 
In this paper, a fully validated protocol (including combined standard uncertainties) for the accurate determination of Sr 
isotope amount ratios in the TORT-3 candidate lobster hepatopancreas certified reference material from the National 
Research Council Canada assessed by multiple collector-inductively coupled plasma mass spectrometry (MC-ICPMS) is 
described2.  This CRM represents a complex biological matrix widely used for trace metal analyses. Parameters affecting the 
separation of Sr and Rb as well as of other matrix elements based on a double pass of the dissolved sample matrix through 
a column packed with Eichrom Sr Spec resin were investigated in detail.  Fractionation on the column was eliminated as 
quantitative recovery (98 ± 4 % mean and 1 SD, n=18) of strontium was obtained.  
 A modified method of standard-sample bracketing with internal normalization for mass bias correction was 
employed using natural Zr added to both the digested sample and a solution of NIST SRM 987 used as bracketing standard. 
Each iSr/86Sr ratio (i = 88, 87, 84) of the NIST SRM 987 was used to calibrate the 91Zr/90Zr ratio separately, which was then 
used to correct corresponding iSr/86Sr ratios in the sample.  
 NIST SRM 987 standard solutions used for method validation returned ratios in good agreement with their 
certified values, confirming the accuracy of the approach.  Absolute isotope amount ratios of 0.056526 ± 0.000048, 0.70937 
± 0.00010 and 8.3824 ± 0.0012 (U, k=2) for 84Sr/86Sr, 87Sr/86Sr, 88Sr/86Sr, respectively, were obtained in TORT-3.  The main 
contributors to the combined standard uncertainties of the TORT-3 Sr isotope ratios are the certified values in NIST SRM 
987.  Values of -0.442 ± 0.071 ‰, -1.363 ± 0.036 ‰ and 0.454 ± 0.030 ‰ (mean and 1 SD, n=18) characterize δ84/86Sr, 
δ87/86Sr and δ88/86Sr, accordingly. 
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Lipases (triacylglycerol hydrolases, EC 3.1.1.3) are ubiquitous enzymes with various biological activities, including 
triacylglycerols hydrolysis, esterification between fatty acid and alcohol, and other enzymatic reactions [1–2]. Immobilized 
enzymes can be reused multiple times for the same reaction with longer half-lives and less degradation and the reaction 
rate can be controlled. It has also helped to prevent the contamination of the substrate with enzyme/protein or other 
compounds, which decreases purification costs. [3].  Many immobilization techniques of enzymes have been employed and 
reviewed recently [4].  

In this study, lipase was immobilized on composite carrier which was prepared by economical and inexpensive 
biopolymer such as chitosan. Chitosan is widely used for laboratory-scale studies for immobilization of enzymes although 
there are some obstacles for industrial applications. Cross-linked chitosan beads have greater mechanical strength, but still 
have problems with operational applications. Density of beads is very close to water and its texture is very soft. To 
overcome this problem, chitosan was mixed with perlite, than the suspension dropped in tripolyphosphate solution. In this 
way, the density and mechanical strength of chitosan composite beads would be increased and expanded the application 
areas. Then the  immobilization conditions were optimized. For this purpose, effect of cross-linker type and concentration, 
crosslinking time, lipase concentration and incubation time were examined. Glutaraldehyde (2%) was chosen as a 
crosslinker and optimum crosslinking time was found as 4 h. Optimum enzyme activity was achieved at 2 mg/ml enzyme 
loading after 24 h incubation. In addition, effect of pH, temperature, and ion strength on the activity of free and 
immobilized lipase was studied. Also, thermal, pH and storge stability of free and immobilized enzyme was compared and 
the reusability of immobilized lipase was examined. 

KEYWORDS: Lipase, Composite Carrier, Chitosan, Immobilization, Characterization 
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Lipases (triacylglycerol hydrolases, EC 3.1.1.3) are ubiquitous enzymes with various biological activities, including 
triacylglycerols hydrolysis, esterification between fatty acid and alcohol, and other enzymatic reactions [1–2]. Immobilized 
enzymes can be reused multiple times for the same reaction with longer half-lives and less degradation and the reaction 
rate can be controlled. It has also helped to prevent the contamination of the substrate with enzyme/protein or other 
compounds, which decreases purification costs. [3].  Many immobilization techniques of enzymes have been employed and 
reviewed recently [4].  

In this study, lipase was immobilized on composite carrier which was prepared by economical and inexpensive 
biopolymer such as chitosan. Chitosan is widely used for laboratory-scale studies for immobilization of enzymes although 
there are some obstacles for industrial applications. Cross-linked chitosan beads have greater mechanical strength, but still 
have problems with operational applications. Density of beads is very close to water and its texture is very soft. To 
overcome this problem, chitosan was mixed with perlite, than the suspension dropped in tripolyphosphate solution. In this 
way, the density and mechanical strength of chitosan composite beads would be increased and expanded the application 
areas. Then the  immobilization conditions were optimized. For this purpose, effect of cross-linker type and concentration, 
crosslinking time, lipase concentration and incubation time were examined. Glutaraldehyde (2%) was chosen as a 
crosslinker and optimum crosslinking time was found as 4 h. Optimum enzyme activity was achieved at 2 mg/ml enzyme 
loading after 24 h incubation. In addition, effect of pH, temperature, and ion strength on the activity of free and 
immobilized lipase was studied. Also, thermal, pH and storge stability of free and immobilized enzyme was compared and 
the reusability of immobilized lipase was examined. 
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Some heavy metals such as Cu (II) have toxic properties even at trace levels. Therefore determination of ultra trace 
concentration of these metals in environmental and food samples is important.  
 
Flame atomic absorption spectrometry (FAAS) is one of the most extensively used techniques for the determination of 
various elements with significant precision and accuracy. However, there are many difficulties in trace determination of 
heavy metals in environmental samples due to insufficient sensitivity. Metals can be determined at trace levels by addition 
of preconcentration and FIA systems to the analytical process. 
 
FIA systems allow inexpensive automation of chemical analysis [1]. Moreover, it works in a closed system with a significant 
reduction of airborne contamination and a fairly high sampling frequency [2]. In FIA experiments, a known sample volume is 
injected into a flowing stream solution. Flow injection systems consist of pumps, an injection valve, a mini column, and a 
detector [3]. Several flow injection analyses applications have been described in the literature [4]. 
 
In this study, as a preconcentration adsorbent, we used composite polymers such as clay-chitosan, pumice-chitosan, and 
silica gel-chitosan beads. Optimization of adsorption and desorption studies were done by batch studies. Highest 
adsorption and desorption values were obtained by using silica gel-chitosan beads. (Adsorption: 99.11%; desorption: 
96.61%).  Characterizations of the beads were done by SEM and TGA analysis. Cu (II) ions were eluted from the column via 
0.1 M EDTA and determination of Cu (II) ions were done by using flame AAS. The optimum experimental conditions (loading 
time, eluent concentration, flow rate, effect of pH, capacity of column, the effect of other ions) were also investigated. 
 
KEYWORDS: Cu+2 , Flow injection systems, Preconcentration, Atomic absorption spectrometry(AAS), Chitosan  
 
 
 
 
 REFERENCES 
1. J. Ruzicka, E.H. Hansen, Flow Injection Analysis, second ed., Wiley, (New York,1988). 
2. P.C. Rudner, A.G. Torres, J.M.C. Pavoin, F.S. Rojas, Talanta 46 1095(1998). 
3. Trojanowicz, M. Flow Injection Analysis Instrumentation and Applications; 
World Scientific: Singapore (2000). 
4. Z. Fang, G.Tao, Fresenius J. Anal. Chem., 355: 376-580 (1996) 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Analysis / CA-P-02

1062

Comparison Of Accelerated Solvent Extraction, Solid-Phase Extraction And 
Adsorption Extraction In The Determination Of Polyclyclic Aromatic 

Hydrocarbons In Extender Oil 

 
A. Nuamthanom 

Chemistry Program, Department of Science Service,Ministry of Science and Technology 
10400, Bangkok, Thailand 

Presenting author: anuttra@dss.go.th 
 
The present study aims at investigating the efficiency ofthe three extraction method for determining the eight polycyclic 
aromatic hydrocarbons (PAHs)in extender oil: accelerated solvent extraction (ASE),solid-phase extraction (SPE) and 
adsorption extraction.  In the experiment, the extraction conditions of theSPE and adsorption extraction were based on 
other previous research [1,2]whereasthe extraction conditions ofthe ASE was examined. In the ASE, two fractions were 
collected. The first fraction was aliphatic hydrocarbon(fraction 1) and the second fraction was aromatic hydrocarbon 
(fraction 2). The conditions for the ASE were as follows: extraction temperature of 40 C, 1 min static time, 1 cycle for 
fraction 1 and 2 cycles for fraction 2.60% rinse volume, purge for 100s, and 22 ml cell. The extraction solvent for fraction 1 
was hexaneand the extraction solvent for fraction 2 washexane-CH2Cl2(1:1). The ASE cell was packed with SiO2 (bottom) and 
Al2O3(top) (7g of each adsorbent). The two extract fractions were further analyzed by gas chromatography-mass 
spectrometry (GC-MS). The ASE method was able to extract eight polycyclic aromatic hydrocarbons from extender oil. The 
obtained findings revealed two benefits of the ASE over the other two traditional extraction methonds.  First, it was found 
that  the ASE was less time consuming and used less organic solvent if compared to the adsorption extraction.  Additionally, 
more sample extracts can be used in the ASE than the SPE. Through the SPE technique, using a lot of sample extractscould 
result in the overload of the adsoption capability of the adsorbent. In contrast, utilizing low sample extracts in the SPE will 
lead to an inability of the technique to detect low concentration target compounds. 
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The present study aims at investigating the efficiency ofthe three extraction method for determining the eight polycyclic 
aromatic hydrocarbons (PAHs)in extender oil: accelerated solvent extraction (ASE),solid-phase extraction (SPE) and 
adsorption extraction.  In the experiment, the extraction conditions of theSPE and adsorption extraction were based on 
other previous research [1,2]whereasthe extraction conditions ofthe ASE was examined. In the ASE, two fractions were 
collected. The first fraction was aliphatic hydrocarbon(fraction 1) and the second fraction was aromatic hydrocarbon 
(fraction 2). The conditions for the ASE were as follows: extraction temperature of 40 C, 1 min static time, 1 cycle for 
fraction 1 and 2 cycles for fraction 2.60% rinse volume, purge for 100s, and 22 ml cell. The extraction solvent for fraction 1 
was hexaneand the extraction solvent for fraction 2 washexane-CH2Cl2(1:1). The ASE cell was packed with SiO2 (bottom) and 
Al2O3(top) (7g of each adsorbent). The two extract fractions were further analyzed by gas chromatography-mass 
spectrometry (GC-MS). The ASE method was able to extract eight polycyclic aromatic hydrocarbons from extender oil. The 
obtained findings revealed two benefits of the ASE over the other two traditional extraction methonds.  First, it was found 
that  the ASE was less time consuming and used less organic solvent if compared to the adsorption extraction.  Additionally, 
more sample extracts can be used in the ASE than the SPE. Through the SPE technique, using a lot of sample extractscould 
result in the overload of the adsoption capability of the adsorbent. In contrast, utilizing low sample extracts in the SPE will 
lead to an inability of the technique to detect low concentration target compounds. 
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Hydrophilic Interaction Liquid Chromatography (HILIC), initially introduced by Alpert [1], is an important tool for the 
separation of polar compounds. HILIC is a normal phase chromatography, where the mobile phase consists of a high 
percentage of organic solvent (>80%, usually ACN) and a low percentage of an aqueous/polar solvent. The retention 
mechanism of HILIC has attracted great interest and a lot of attempts have been devoted to determine whether the 
mechanism is partitioning, surface adsorption, ion exchange or a mixed mode mechanism [2, 3]. Artificial sweeteners are 
widely used in food industry and can help in the treatment of obesity, the maintenance of body weight and management of 
diabetes. However, due to increased consumption, sweeteners are widely distributed in the aquatic environment and are 
characterized as emerging contaminants [4]. In this study, an effort was made to gain insight in the retention mechanism of 
HILIC. Analytes belonging to three sweeteners classes, namely dipeptides (aspartame, alitame, neotame, advantame), 
sulfamates (acesulfame, cyclamate, saccharin) and sugars (sucralose, neohesperidin dihydrochalcone) were used. 
Advantame, which is a derivative of aspartame, is the most recent among them [5]. The objective was to study the 
chromatographic behavior of these polar sweeteners in Kinetex HILIC (unbounded silica, core shell). The experiments were 
carried out in negative ESI mode. Critical parameters, such as the mobile phase pH, salt concentration, column temperature 
and organic modifier, were studied. The retention mechanism of dipeptides seems to be partitioning to the aqueous layer 
together with weak electrostatic interaction. For the sulfamates, it is likely that partitioning to the aqua layer is combined 
with the ERLIC (electrostatic repulsion hydrophilic interaction chromatography) phenomena. For sucralose, partitioning 
seems to be the predominant mechanism, while, for neohesperidin dihydrochalcone, partitioning seems to exist along with 
interactions due to hydrogen bonding. 
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 The genus Silene L. (Caryophyllaceae) is represented by 150 taxa in Turkey, 67 of them are endemic [1]. Silene species are 
known in Anatolia as “Nakıl çiçeği”, “Gıvışganotu”, “Gıcı gıcı”, “Acı gıcı”, “Tavuk yastığı”, “Cıvrıncık” and “Salkım çiçeği” [2]. 
Their roots and aerial parts have been used as infusion in urinary bladder and biliary tract diseases. Silene vulgaris (Moench) 
have been also consumed as food in Anatolia and Europe [2, 3]. 
 
             This study was the first phytochemical and biological activity report on Silene compacta Fischer. Essential oil and 
fatty acid compositions of the petroleum ether extract of S. compacta were determined by GC/MS analysis The main 
constituents of the essential oil were α-selinene (12.4%), Z-8-octadecen-1-ol acetate (10.3%) and terpinolen (7.7%). The 
major constituents of the fatty acid obtained from the petroleum ether extract were identified as palmitic (26.3%), linoleic 
(17.7%) and oleic acids (17.1%). 
 
 
             The phenolic and flavonoid contents of the petroleum ether extract are higher than those of the acetone, methanol 
and water extracts. The phenolic contents of the tested extracts are higher than their flavonoid contents. The water extract 
which possessed the best ABTS cation radical scavenging activity among the tested extracts exhibited strong 
anticholinesterase activity at 200 μg/mL. The petroleum ether extract having almost 70% lipid peroxidation inhibitory effect 
showed higher acetylcholinesterase inhibitory activity than galanthamine. None of the extracts had antimicrobial activity. 
The results showed that S. compacta can be used to find a new natural antioxidant and anticholinesterase compounds. 
Further phytochemical and biological studies are needed to characterize the active constituents of S. compacta.   
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 The genus Silene L. (Caryophyllaceae) is represented by 150 taxa in Turkey, 67 of them are endemic [1]. Silene species are 
known in Anatolia as “Nakıl çiçeği”, “Gıvışganotu”, “Gıcı gıcı”, “Acı gıcı”, “Tavuk yastığı”, “Cıvrıncık” and “Salkım çiçeği” [2]. 
Their roots and aerial parts have been used as infusion in urinary bladder and biliary tract diseases. Silene vulgaris (Moench) 
have been also consumed as food in Anatolia and Europe [2, 3]. 
 
             This study was the first phytochemical and biological activity report on Silene compacta Fischer. Essential oil and 
fatty acid compositions of the petroleum ether extract of S. compacta were determined by GC/MS analysis The main 
constituents of the essential oil were α-selinene (12.4%), Z-8-octadecen-1-ol acetate (10.3%) and terpinolen (7.7%). The 
major constituents of the fatty acid obtained from the petroleum ether extract were identified as palmitic (26.3%), linoleic 
(17.7%) and oleic acids (17.1%). 
 
 
             The phenolic and flavonoid contents of the petroleum ether extract are higher than those of the acetone, methanol 
and water extracts. The phenolic contents of the tested extracts are higher than their flavonoid contents. The water extract 
which possessed the best ABTS cation radical scavenging activity among the tested extracts exhibited strong 
anticholinesterase activity at 200 μg/mL. The petroleum ether extract having almost 70% lipid peroxidation inhibitory effect 
showed higher acetylcholinesterase inhibitory activity than galanthamine. None of the extracts had antimicrobial activity. 
The results showed that S. compacta can be used to find a new natural antioxidant and anticholinesterase compounds. 
Further phytochemical and biological studies are needed to characterize the active constituents of S. compacta.   
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The genus Sideritis (Lamiaceae) is represented by about 150 species altogether worldwide, which occur mainly in temperate 
and tropical regions of the northern hemisphere, particularly in the Mediterranean and the Middle East. In Turkey, this 
genus is represented by 55 taxa [1a,b]. Sideritis species are traditionally used to fight the common cold, flu, and allergies as 
well as being gastroprotective and digestive agents, and they are prepared as folk medicines from their dried inflorescenses 
[2]. In Anatolia, Sideritis species are known as “mountain tea” or “plateau tea”. 
As a continuation of our phytochemical studies on Sideritis species [3,4], we now investigated the aerial parts of Sideritis 
albiflora Hub. & Mor., an endemic species to Anatolia, which afforded three ent-kaurane diterpenoid siderol, linearol and 
foliol and a steroid -stigmasterol. Their structures were elucidated based on 1D- and 2-NMR and mass spectroscopic 
methods. 
Also, GC-MS analysis of the petroleum ether extract of S. albiflora exhibited the presence of 14 components, consisting of 
namely palmitic acid (23.7 %), stearic acid (17.7 %) and oleic acid (14.8 %). 
         Antioxidant activity of the extracts were investigated by three complementary methods. The methanol extract 
exhibited moderate lipid peroxidation inhibitory activity by β-carotene bleaching method and DPPH free radical scavenging 
activity at 100 μg/mL. The acetone and methanol extracts exhibited higher activity (over 80% inhibiton) than standards α-
tocopherol and BHT in ABTS cation radical scavenging assay at the all tested concentrations (10, 25,50 and 100 μg/mL). The 
acetone extract exhibited higher activity than the standards α-tocopherol, BHT and BHA in CUPRAC assay at 100 μg/mL. 

 
 
      Siderol 

    
 
                  Linearol 

 
 
                    Foliol 
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In the last decade a number of amphetamine preparations containing 
 -phenylethylamine (-PEA)  sulphate or hydrochloride as an adulterant were identified on the „street” market [1]. 
Recently, we proved [2] that the mixture of -PEA and amphetamine could be readily and simultaneously prepared from 
the mixture of acetophenone and phenylacetone by the use of the Leuckart reaction. In this synthetic approach, 
diastereomers of amine 1 were also formed in different proportions. The stereochemistry of these specific by-products 
were established by means of X-ray analysis, after separation of diasteromers and subsequent transformation of the 
diasteromerically pure material into benzamides 2-6. The mass spectrometry behaviour of model compounds 7,8 was also 
investigated.  

In the present study we report the electron-impact mass fragmentation of the tertiary amides 2--8. The accurate mass 
measurements, B/E linked scan and MIKE spectra revealed that decomposition pathways of the molecular ion of 
compounds 2-8 differed significantly from those proposed previously by Gilpin [3] in the course of his study on the variously 
substituted N,N-dialkyl tertiary amides. We found that the primary decomposition process of the molecular ions of 2-8 was 
in fact the simple -cleavage, which led to species b2-8. Our measurements confirmed that it was not a concerted cleavage 
of the nitrogen-carbonyl carbon bond and one of the C-C bonds in β-position to the nitrogen atom, accompanied by the 
hydrogen rearrangement to the nitrogen containing part of the molecule. 
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In the last decade a number of amphetamine preparations containing 
 -phenylethylamine (-PEA)  sulphate or hydrochloride as an adulterant were identified on the „street” market [1]. 
Recently, we proved [2] that the mixture of -PEA and amphetamine could be readily and simultaneously prepared from 
the mixture of acetophenone and phenylacetone by the use of the Leuckart reaction. In this synthetic approach, 
diastereomers of amine 1 were also formed in different proportions. The stereochemistry of these specific by-products 
were established by means of X-ray analysis, after separation of diasteromers and subsequent transformation of the 
diasteromerically pure material into benzamides 2-6. The mass spectrometry behaviour of model compounds 7,8 was also 
investigated.  

In the present study we report the electron-impact mass fragmentation of the tertiary amides 2--8. The accurate mass 
measurements, B/E linked scan and MIKE spectra revealed that decomposition pathways of the molecular ion of 
compounds 2-8 differed significantly from those proposed previously by Gilpin [3] in the course of his study on the variously 
substituted N,N-dialkyl tertiary amides. We found that the primary decomposition process of the molecular ions of 2-8 was 
in fact the simple -cleavage, which led to species b2-8. Our measurements confirmed that it was not a concerted cleavage 
of the nitrogen-carbonyl carbon bond and one of the C-C bonds in β-position to the nitrogen atom, accompanied by the 
hydrogen rearrangement to the nitrogen containing part of the molecule. 
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The problems concerning the dangerous effects of heavy metals are well known. In the present work various heavy metals 
included in numerous lipsticks were determined. Analysis was performed by radioisotope excited X-Ray Fluorescence (XRF) 
[1]. Four different excitation modes were used: At first, a general elemental composition “scanning” was performed with 
Am-241; its high energy 59.5 keV gamma ray is suitable for the excitation almost all of the elements of interest. At a second 
step Fe-55 was used for a more sensitive excitation of the low atomic number elements (13<Z<24). In cases that further 
examination was needed, Cd-109 and tin x-ray secondary excitation (with an Am-241 initial radioisotope) were used. 
AMPTEK XR-100CR Si-PIN detector (25 mm2) was used with a PX4 Digital Pulse Processor, MCA, and Power Supply; Spectra 
evaluation was performed with AXIL software [2], disturbed by International Atomic Energy Agency. Lipsticks are ideal for 
preparation of “thin targets” on a Mylar surface (Mylar 2.5 µm). Quantification is easier in this case and very accurate. NIST 
Standard Reference Material and Micromatter standards were used for calibration purposes. Various heavy elements were 
determined (including bismuth, barium etc.).       
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Nickel alloys are widely applied at production of details and hubs of gas-turbine engines. Into structure of modern nickel 
alloys as alloying elements enter Al, Co, Cr, Ti, Re, Ru, Mo, Ta, W, Nb, Zr. Thus it is necessary to control the content of 
impurity - Si, B, La, Ce, Y, Mn, Cu, Fe, P [1]. For determination of these elements the method of atomic emission 
spectroscopy with inductively coupled plasma (ICP-AES) was chosen. 
The analysis of the ICP-AES method carried out on the spectrometer Varian 730 ES with the axial plasma review. Calibration 
curves were plotted by using method of standard additives, thus as the internal standard were used Indium with line of 
410,176 nanometers. 
Choice of analytical lines was carried out by using model solutions in which content of detectable element were changed 
from zero to 20 %. 
Samples dissolution was provided in microwave digestion system Milestone ETHOS 1 with rotor of average pressure PRO-
24. As samples for solutions preparation we used metal chips with mass 0,1 - 0,5 g. For samples dissolution we used 
mixture of mineral acids in which different elements of alloy were well dissolved: in the dilute nitric acid are dissolved – Ni, 
Co, Al, Re; in the dilute hydrochloric acid are dissolved – Cr and Ru; the heat-resistant elements Ti, Nb, Mo, Ta, W, Zr are 
dissolved in fluorhydric acid. Sulfuric acid weren’t used because of its high viscosity and difficulty of cleaning. 
It was found lack of hydrochloric acid leads to incomplete dissolution of Ru. Hydrochloric acid has no significant influence 
on degree of extraction of other elements. At increasing of volume of nitric acid up to 0,25 ml all elements completely pass 
into solution. In the presence of 0,25 ml HF all heat-resistant elements completely pass into solution. Cr, Al, Co completely 
pass into solution only at presence of 5 ml of water because of small solubility of their salts in the concentrated acids. 
Thus, for complete dissolution of samples contained Cr, Mo, W, Ta, Co, Re, Ti, Al we used mixture consisting of 5 ml of H2O, 
0,25 ml of HNO3, 0,25 ml of HF. For preservation of the received solutions, it was decided to increase HNO3 and HF 
volumes up to 1 ml, water up to 10 ml. 
On the basis of made experiments standard test methods were developed, metrological characteristics were researched. 
The relative measurement error of elements mass content from 0,1% to 20,0% doesn't exceed 4% (n = 2, P = 0,95) 
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Nickel alloys are widely applied at production of details and hubs of gas-turbine engines. Into structure of modern nickel 
alloys as alloying elements enter Al, Co, Cr, Ti, Re, Ru, Mo, Ta, W, Nb, Zr. Thus it is necessary to control the content of 
impurity - Si, B, La, Ce, Y, Mn, Cu, Fe, P [1]. For determination of these elements the method of atomic emission 
spectroscopy with inductively coupled plasma (ICP-AES) was chosen. 
The analysis of the ICP-AES method carried out on the spectrometer Varian 730 ES with the axial plasma review. Calibration 
curves were plotted by using method of standard additives, thus as the internal standard were used Indium with line of 
410,176 nanometers. 
Choice of analytical lines was carried out by using model solutions in which content of detectable element were changed 
from zero to 20 %. 
Samples dissolution was provided in microwave digestion system Milestone ETHOS 1 with rotor of average pressure PRO-
24. As samples for solutions preparation we used metal chips with mass 0,1 - 0,5 g. For samples dissolution we used 
mixture of mineral acids in which different elements of alloy were well dissolved: in the dilute nitric acid are dissolved – Ni, 
Co, Al, Re; in the dilute hydrochloric acid are dissolved – Cr and Ru; the heat-resistant elements Ti, Nb, Mo, Ta, W, Zr are 
dissolved in fluorhydric acid. Sulfuric acid weren’t used because of its high viscosity and difficulty of cleaning. 
It was found lack of hydrochloric acid leads to incomplete dissolution of Ru. Hydrochloric acid has no significant influence 
on degree of extraction of other elements. At increasing of volume of nitric acid up to 0,25 ml all elements completely pass 
into solution. In the presence of 0,25 ml HF all heat-resistant elements completely pass into solution. Cr, Al, Co completely 
pass into solution only at presence of 5 ml of water because of small solubility of their salts in the concentrated acids. 
Thus, for complete dissolution of samples contained Cr, Mo, W, Ta, Co, Re, Ti, Al we used mixture consisting of 5 ml of H2O, 
0,25 ml of HNO3, 0,25 ml of HF. For preservation of the received solutions, it was decided to increase HNO3 and HF 
volumes up to 1 ml, water up to 10 ml. 
On the basis of made experiments standard test methods were developed, metrological characteristics were researched. 
The relative measurement error of elements mass content from 0,1% to 20,0% doesn't exceed 4% (n = 2, P = 0,95) 
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Fluorescent chemosensors have been developed to be a useful tool to sense in vitro and in vivo biologically important 
species such as metal ions and anions because of the simplicity and high sensitivity of fluorescence assays. A typical 
fluorescent chemosensor contains a receptor linked to a fluorophore which translates the recognition event into the 
fluorescence signal [1,2].  
 
 
Intramolecular Charge Transfer (ICT) mechanism has been widely used in the design of fluorescent chemosensors. When a 
fluorophore, without a spacer, is directly connected to a receptor (usually an amino group) to form a π-electron conjugation 
system with electron rich and electron poor terminals, then ICT from the electron donor to receptor would be enhanced 
upon excitation by light. When a receptor (playing the role of an electron donor within the fluorophore) interacts with a 
cation, it reduces the electrondonating character of the receptor and a blue shift of the emission spectrum is expected. In 
the same way, if a cation receptor plays the role of an electron receptor, the interaction between the receptor and the 
cation would further strengthen the push–pull effects. Then a red shift in emission would be observed [3].  
 
In this work, we report synthesis and characterization of a fluorescent chemosensor for uranyl ion based on ICT mechanism. 
Upon obtaining UV-Vis and fluorescence spectra, the photophysical properties of chemosensor were elucidated and 
quantum yield was calculated. Change in fluorescent property depending on pH of the solution was observed and pKa value 
was determined using data of integrated emission intensity versus pH. It was found that chemosensor exhibited selective 
fluorescence enhancement upon titration with uranyl ion.  In addition, the stoichiometry of complex formed with uranyl ion 
was evaluated applying by spectrofluorometric titration and association constant was calculated. 
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Separation Of Methanol/Water Mixtures Using Silicone Membranes 
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Conversion of carbon dioxide to methanol could be one of solutions to mitigate climate change [1,2]. Methanol can be used 
as a fuel for direct methanol fuel cells [3]. Separation of mixtures of methanol and water has been examined with silicone 
membranes. The membrane thicknesses are 0.003, 0.006 and 0.010 inch and the methanol concentrations are 8.1, 21.0 and 
44.4 wt%. The preliminary results showed that the methanol separation was enhanced mainly at 0.006 inch and 44.4 wt%. 
The separation appeared to work at 0.010 inch to some extent while it failed to work at 0.003 inch and all the 
concentrations.  
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Conversion of carbon dioxide to methanol could be one of solutions to mitigate climate change [1,2]. Methanol can be used 
as a fuel for direct methanol fuel cells [3]. Separation of mixtures of methanol and water has been examined with silicone 
membranes. The membrane thicknesses are 0.003, 0.006 and 0.010 inch and the methanol concentrations are 8.1, 21.0 and 
44.4 wt%. The preliminary results showed that the methanol separation was enhanced mainly at 0.006 inch and 44.4 wt%. 
The separation appeared to work at 0.010 inch to some extent while it failed to work at 0.003 inch and all the 
concentrations.  
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Cultural heritage objects are a key to understanding the past and must be preserved for future generations. Fungi often 
cause serious damage to cultural properties. Fungal contaminations were found on the mural paintings of the 
Takamatsuzuka and Kitora tumuli in Japan [1]. The ability to detect and control these contaminations at an early growth 
stage is essential to preserve such cultural properties. Microbial Volatile Organic Compounds (MVOCs) emitted from fungi 
may be used as a notification of fungal growth in the environment of preserved cultural properties because these 
compounds are found with even a small amount of fungi. Nilsson et al. evaluated the usefulness of Solid-Phase Micro 
Extraction (SPME) for the extraction and concentration of MVOCs emitted from five Penicillium species [2]. Air samples 
from fungal species were adsorbed on Tenax GR and analyzed by thermal desorption in combination with gas 
chromatography/mass spectrometry (GC/MS) [3] The purpose of this study is to detect fungal growth by monitoring MVOCs 
at cultural sites. MVOCs emitted from soil-derived fungal strains (Aspergillus fumigatus; Aspergillus nidulans; Fusarium 
solani; Penicillium paneum) in various growth stages were identified and analyzed semiquantitatively using Head Space 
SPME/GC/MS [4]. Sesquiterpenes were found in only specific fungi while alcohols, aldehydes and ketones were found as 
MVOCs in most of A. fumigatus, A. nidulans, F. solani and P. paneum. Because each fungal strain has a characteristic 
compound (sesquiterpene), these compounds are useful in identifying their respective fungi. Sesquiterpenes showed a peak 
at a particular period right before spore reproduction. Therefore, sesquiterpenes are useful in identifying both fungal 
species and their reproduction periods [4]. The effects of incubation temperature on MVOCs emitted from A. fumigatus and 
P. paneum were also investigated. MVOCs emitted from soil-derived fungal strains in various growth stages were also 
identified using Ion Mobility Spectrometry (IMS), which is more suitable for on-site measurements 
As a result of this investigation, it was found that knowing only the MVOC pattern is enough to accurately identify a fungal 
species. With this information, the "MVOC Finder" software, an IMS-GC/MS database of MVOCs from fungal species, was 
developed. Using PLS plots of IMS-GC/MS data of unknown samples, the fungal species were identified by "MVOC Finder" 
with a certainty larger than 90%. 
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Silicon is the basic alloying element in aluminum casting alloys, increases hardness instrument steel, but reduces high-
temperature strength of nickel alloys. The Si content in alloys and metals varies from 0,001 to 15% wt. Silicon determination 
in some cases is a difficultly for following reasons: 
- there're no standards for spectral Si determination in new alloys; 
- Si forms volatile compounds (silanes) at dissolution with HF; 
- silicon drops out in the form of silicic acid from concentrated solutions in the presence of nitric and hydrochloric acids; 
- in the HF presence Si is washed away from quartz and glass wares and details of measuring equipment. 
For excluding silicon losses, dissolution of alloys carried out in the closed  fluoroplastic vessels in microwave digestion 
system in the diluted chlorazotic acid. However, if Si contents more than 0,5% wt. we observed silicon losses because of 
formation of silicic acid. For maintaining of silicon in solutions we added fluoric acid in dissolution mixture. The received 
solutions were transferred into polypropylene wares. 
Measurement of silicon were carried out on  spectrometer Varian 730 ES (Agilent) using the line 185,005 nanometers. Thus 
for solutions containing fluoric acid we used a plastic spray system, and also burner with corundum injector. However such 
system has high mean-root-square error and leads to high errors at determination of Si contents less than 0,1% wt. In this 
case we used glass spray system and dissolution without fluoric acid. The received results of silicon determination in 
different materials are given in the table (n=4, P=0,95): 
 

Sample Si content, % wt. 
Certified Found 

356 Aluminum 6,95±0,14 7,02±0,13 
INCO 625 Ni 0,269±0,022 0,286±0,003 
MAR 250 Steel 0,0174±0,0031 0,0171±0,0010 

 
Relative error of definition of silicon content from 0,001 to 15% wt. by using offered test method doesn't exceed 5%. 
 
Keywords: Silicon, alloy, ICP-AES method, test method 
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Silicon is the basic alloying element in aluminum casting alloys, increases hardness instrument steel, but reduces high-
temperature strength of nickel alloys. The Si content in alloys and metals varies from 0,001 to 15% wt. Silicon determination 
in some cases is a difficultly for following reasons: 
- there're no standards for spectral Si determination in new alloys; 
- Si forms volatile compounds (silanes) at dissolution with HF; 
- silicon drops out in the form of silicic acid from concentrated solutions in the presence of nitric and hydrochloric acids; 
- in the HF presence Si is washed away from quartz and glass wares and details of measuring equipment. 
For excluding silicon losses, dissolution of alloys carried out in the closed  fluoroplastic vessels in microwave digestion 
system in the diluted chlorazotic acid. However, if Si contents more than 0,5% wt. we observed silicon losses because of 
formation of silicic acid. For maintaining of silicon in solutions we added fluoric acid in dissolution mixture. The received 
solutions were transferred into polypropylene wares. 
Measurement of silicon were carried out on  spectrometer Varian 730 ES (Agilent) using the line 185,005 nanometers. Thus 
for solutions containing fluoric acid we used a plastic spray system, and also burner with corundum injector. However such 
system has high mean-root-square error and leads to high errors at determination of Si contents less than 0,1% wt. In this 
case we used glass spray system and dissolution without fluoric acid. The received results of silicon determination in 
different materials are given in the table (n=4, P=0,95): 
 

Sample Si content, % wt. 
Certified Found 

356 Aluminum 6,95±0,14 7,02±0,13 
INCO 625 Ni 0,269±0,022 0,286±0,003 
MAR 250 Steel 0,0174±0,0031 0,0171±0,0010 

 
Relative error of definition of silicon content from 0,001 to 15% wt. by using offered test method doesn't exceed 5%. 
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Measurement of the relative humidity is a very important issue in medicine, agriculture, food processing, industrial plants 
and human comfort. The ideal humidity sensors should own some properties such as good sensitivity, fast 
response/recovery, no hysteresis, good chemical and physical stability. Moreover, an excellent humidity sensor should 
exhibit good selectivity towards atmospheric humidity and resistance against contaminants. Hence, the sensing 
characteristics of the humidity sensors against different types of solvents must be investigated. 
Recently, conducting polymer/inorganic nanocomposites widely used for monitoring humidity and gases due to their good 
sensing properties. Their sensing behavior may be studied by measuring the changes in optical, gravimetrical or electrical 
properties upon exposure of humidity or gas. The measurement of some electrical parameters such as resistance, 
capacitance or impedance is the most commonly used method [1]. 
In this study, firstly, we prepared poly(diphenylamine sulfonate) (PSDA), a purely water soluble conducting polymer, and 
then its nanocomposites with (3-mercaptopropyl) trimethoxysilane (MPTMS)  and nano Al2O3 or nano ZnO to achieve 
interdigited thick film humidity sensors. These humidity sensors exhibited good sensing properties such as high sensitivity, 
wide humidity range, small hysteresis, fast response and recovery and good repeatability when assessed in terms of 
electrical properties. Next, we focused on exposure of the varied solvent vapors such as ethanol, acetone, chloroform, n-
hexane, tetrahydofuran and n-butylacetate to the sensors. As a result, depending on the structure of the sensors and vapor 
concentration, the magnitude of the impedance changes correlated with the polarity of the exposed solvents. Compare 
with the humidity response, the prepared humidity sensors show lower response to polar organic solvents, but insignificant 
response to non-polar solvents. 
References 
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Monitoring Of Pesticide Residues In Environment-Friendly Agricultural 
Products And Their Safety Assessment 
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In order to monitor the residual pesticides in commercial environment-friendly agricultural products and assess their 
risk, 1,939 environment-friendly agricultural commodities such as leafy vegetables, fruits, fruiting vegetables, root 
vegetables and cereal grains were collected from supermarkets and retail stores located in nine major cities in Korea from 
2010 to 2012. Pesticide residues in samples were analyzed by multiresidue method for 245 pesticides using a gas 
chromatograph equipped with electron capture detector/nitrogen phosphorus detector and an high performance liquid 
chromatograph equipped with diode array detector/fluorescence detector and the peaks suspected as pesticides were 
identified with a gas chromatograph equipped with mass selective detector. As a result of pesticide residue analysis, nine 
pesticides were detected from twelve samples including cabbage and residual concentration in samples ranged from 0.002 
to 0.324 mg/kg, representing a detection rate of 0.62%. Detection rate of leafy vegetables and fruits and fruiting vegetables 
were 1.26 and 0.72%, respectively. In case of cereal grains, no pesticides were detected in all samples. Six pesticides 
detected in organic and pesticide-free agricultural products were exceeded their legal criteria of one twentieth their 
maximum residue limits, representing the violation rate of 0.31%. Estimate daily intakes of the pesticides detected from 
environment-friendly agricultural products were less than 1.07% of their maximum permissible intakes, representing that 
residue levels of the pesticides detected did not pose an immediate health risk. 
 
 
Keywords : Environment-friendly agricultural product, monitoring, pesticide residue, EDI, ADI 
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In order to monitor the residual pesticides in commercial environment-friendly agricultural products and assess their 
risk, 1,939 environment-friendly agricultural commodities such as leafy vegetables, fruits, fruiting vegetables, root 
vegetables and cereal grains were collected from supermarkets and retail stores located in nine major cities in Korea from 
2010 to 2012. Pesticide residues in samples were analyzed by multiresidue method for 245 pesticides using a gas 
chromatograph equipped with electron capture detector/nitrogen phosphorus detector and an high performance liquid 
chromatograph equipped with diode array detector/fluorescence detector and the peaks suspected as pesticides were 
identified with a gas chromatograph equipped with mass selective detector. As a result of pesticide residue analysis, nine 
pesticides were detected from twelve samples including cabbage and residual concentration in samples ranged from 0.002 
to 0.324 mg/kg, representing a detection rate of 0.62%. Detection rate of leafy vegetables and fruits and fruiting vegetables 
were 1.26 and 0.72%, respectively. In case of cereal grains, no pesticides were detected in all samples. Six pesticides 
detected in organic and pesticide-free agricultural products were exceeded their legal criteria of one twentieth their 
maximum residue limits, representing the violation rate of 0.31%. Estimate daily intakes of the pesticides detected from 
environment-friendly agricultural products were less than 1.07% of their maximum permissible intakes, representing that 
residue levels of the pesticides detected did not pose an immediate health risk. 
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This study was carried out to elucidate residual characteristics of environment-friendly agricultural material rotenone and 
calculate processing and reduction factors by drying. The test pesticide was sprayed twice onto chilli pepper at an interval of 
seven days and then the chilli peppers were harvested at 0, 1, 3, 5 and 7 days after final spray. LOQs of rotenone in chilli 
pepper and dried chilli pepper were 0.03 and 0.07 mg/kg, respectively. Recoveries of the test pesticide in chilli pepper and 
dried chilli pepper ranged from 89.52 to 97.86% and from 85.76 to 91.61%, respectively. As a results of residual meterial 
analysis, amounts of rotenone in chilli peppers and dried chilli pepper ranged from 0.03 to 0.39 mg/kg and from 0.07 to 0.75 
mg/kg, respectively, representing that the residual amounts of rotenone decreased time coursely. Processing factors of 
rotenone by drying of fresh chilli pepper were found to be from 2.03 to 3.13, indicating that the residual concentration of 
rotenone in dried chilli pepper increased from two to three times by drying. However, the reduction factor of rotenone in 
fresh chilli pepper by drying ranged from 0.38 to 0.59, representing that some of rotenone in fresh chilli pepper disappeared 
during the drying process. 
 
Key word : rotenone, chilli pepper, drying, processing factor, reduction factor 
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Flavours are one of the most important factors consumption of foods. Nearly 80% of the flavours and fragrances used 
worlwide are produced chemically. Due to the growing health and nutrition-conscious, using of natural flavours have been 
increased [1]. Consumers prefer natural flavours to synthetic ones [2]. 
Mushrooms have been used as food and food flavouring materials in soups and sauces for centuries, owing to their 
characteristic odour or aroma. Flavours consist of terpene, octane, octen, benzaldehyde, sulphure compounds and their 
derivatives [3]. The main volatile compounds are also known contributing to mushroom flavour comprise of eight-carbon 
compounds. Among them, 1-octen-3-ol which is eight-carbon alcohol has the crucial role in producing the unique fungal 
aroma and flavour. Its odour can be described as mushroom-like, musty or earthy and, together with its oxidation product 
1-octen-3-one, is considered to be the major contributor to mushroom flavour in most species of edible mushrooms [4-5]. 
In this study, aroma compounds of Lactarius deliciosus, Melanoleuca cognata, Pleurotus ostreatus and Tricholoma 
anatolicum edible mushrooms were analysed with Headspace GC/MS. 

O OH O

 3-octanone             1-octen-3-ol           Hexanal               o-cymene  

Figure 1: Major aroma compounds of mushrooms 
As a result of this study, 3-octanone and 1-octen-3-ol were found as major aroma compounds in Lactarius deliciosus and 
Pleurotus ostreatus. Hexanal and 2-methyl butanol were found as major aroma compounds in Tricholoma anatolicum while 
o-cymene and 2-pentyl furan were identified as major aroma compounds in Melanoleuca cognata. 
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Flavours are one of the most important factors consumption of foods. Nearly 80% of the flavours and fragrances used 
worlwide are produced chemically. Due to the growing health and nutrition-conscious, using of natural flavours have been 
increased [1]. Consumers prefer natural flavours to synthetic ones [2]. 
Mushrooms have been used as food and food flavouring materials in soups and sauces for centuries, owing to their 
characteristic odour or aroma. Flavours consist of terpene, octane, octen, benzaldehyde, sulphure compounds and their 
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aroma and flavour. Its odour can be described as mushroom-like, musty or earthy and, together with its oxidation product 
1-octen-3-one, is considered to be the major contributor to mushroom flavour in most species of edible mushrooms [4-5]. 
In this study, aroma compounds of Lactarius deliciosus, Melanoleuca cognata, Pleurotus ostreatus and Tricholoma 
anatolicum edible mushrooms were analysed with Headspace GC/MS. 
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The effect of kiwi, cherry laurel, loquat fruit marmalade on some chemical characteristics, mineral and heavy metal values 
of yogurt was examined. Stirred yogurts with 20% of kiwi, cherry laurel, loquat fruit marmalade were manufactured. The 
dry matter, pH, fat, and ash contents among yogurts added marmalade and control yogurt were found significantly 
different (P<0.05). Significant differences were found between the control and flavored yogurts with respect to syneresis 
and viscosity characteristics (P<0.05). The all addition marmalade types in yogurt resulted in a decrease in syneresis and L*, 
b* values of yogurt color. However, marmalade types increased significantly (P<0.05) the values for a* colour and viscosity. 
The different heavy metals were determined in yogurts by Inductively Coupled Plasma Optical Emission Spectrometer (ICP–
OES). There were significant differences in Ca, P, Na, S, Mg, Co, Cr, Al, B, Mn, Mo and Cd content of yogurt (P<0.05). Fe, Cu 
and Zn contents of analyzed samples were not significantly different (P>0.05). Ca, P, Na, content of the yogurts decreased 
with the addition of marmalade, but Mg, Fe Ni and Cd contents increased. In conclusion, yogurts containing kiwi, cherry 
laurel, loquat fruit marmalade were acceptable found to be with respect to overall acceptability.  
 
 
Keywords: Yogurt, fruit marmalade, physicochemical, structural, mineral properties  
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Heavy metals are a special group of contaminants of water reservoir. They are high ecological significance since they are 
not removed from water .It is important to remove this contaminants from water but it is not so easy to remove this 
contaminants by self-purification of water. In order to providing of high quality water for   man is very important. Because it 
is directly related with human and animal life. Apparently, tap water and spring water qualities in many countries are 
affected by industrialization and over population.The main aim of this study was to determine some trace metal 
concentration in some spring water around Van by means of Atomic Absorption Spectrometer and inductively coupled 
plasma mass spectrometry after enrichment of activated carbon. Spring water samples were collected from some different 
parts of city. These spring water samples were determined by a simple pre-concentration method which is called activated 
carbon enrichment. The trace metal analysis was done to 
determine,Arsenic(As),Cadmium(Cd),Cobalt(Co),Cromium(Cr),copper(Cu),Manganese(Mn), Nickel(Ni), Lead(Pb), 
Selenium(Se), Zinc(Zn)elements. The result that we obtained compared with guidelines for drinking water quality such as 
World Health Organization (WHO) guidelines and European Union drinking water standards. As a result of this study, we 
obtained waters that we studied was generally suitable for  the Both criteria of World Health Organization (WHO) 
guidelines and European Union drinking water standards except for a few samples. 

 

Key Words: Water pollution, heavy metals, activated Carbon, AAS, ICP-MS 
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Solder is an omnipresent material in electric and electronic industries. At present, interest in lead-free solders has increased 
from the viewpoint of the RoHS directive which solder must contain lead content under the limits of this directive.  
Therefore, accurate measurement of lead in lead-free solder, especially containing silver and copper, is important. To 
acquire an accurate result of lead content in this material, sample preparation is challenging in terms of choosing 
appropriately mixed acids to dissolve sample. This study focused on selecting mixed acids for sample preparation and 
proofing of certain performance characteristics which was the process of the method validation for the determination of 
lead content in lead-free solder using inductively coupled plasma optical emission spectrometer. From the study, it was 
found that there is no effect of matrix. The percentage of recovery from bias study of lead content was 102 – 104 %, while 
precision study showed that relative standard deviations were less than 6 %. Then data from the bias and the precision 
study could be used to estimate measurement of uncertainty of the method. The expanded uncertainty of lead in lead-free 
solder by this method was less than ± 10 %, at the confidence level of 95 %. The estimation of measurement uncertainty 
obtained was corresponding to the target uncertainty. Therefore, it can be concluded that this validated method was fit for 
intended use.     

Keywords: sample preparation, lead, lead-free solder 
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Study Of  Hg (Mercury) Pollution  In  Fish  From Peruvian Coast 

D. Rivera C.(1); D. Eslava J.(1); D. Delmas R.(1); P. Muñoz H.(1); T. Leyva R.(2) 

 

The presence of total mercury in different fishes species for population consume in the north, center and south Peru 
coastline was studied  

The purchase species was acquired in ports and fishery zones before they go to market to sale. 

The analysis was performed by HVG- AAS  using AOAC 971.21 Method: Mercury in fish. Instrumental calibration has done 
using 0 - 40 ppm standards   to obtain calibration curve with correlation coefficient 0,997and 0,052 ppm limit of 
quantitation. 

Quality control was performed using a Certified Reference Material, INISTA, which consider 0, 43 ppm value for total 
mercury; it is obtained 0,468 ppm as experimental value, therefore considered 8% error. 

Results show presence of total mercury in the following species: Lorna (Sciaena deliciosa) 1883ppm, Chita (Anisotremus 
scapularis) 1446 ppm and ojo de uva (hemillutjanus macrophthalmos) 1424ppm. All of them acquired at ports and fishery 
zones before they go to market to sale. 

Similarly 102 ppm in Cabrilla (Paralabrax humeralis) from  Peru north zone (Piura) , 1356 ppm in tilapia (Oreochromis 
aureus) from south zone (Ica) and 0,9885 ppm in carachama o cachama (Piáractus brachypomus)(river fish) from Ucayali  
zone.  

For the obtained results in all cases it can be observed the value of allowable limit exceed 0.5 ppm. 

 

Key words: total mercury (Hg), Mercury in marine fish,Pollution by mercury, Mercury in Peruvian marine fish 

(1) Facultad de Química e Ingeniería Química – Universidad Nacional Mayor de San Marcos 
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Quartz Crystal Microbalance (QCM) has gained importance as a fast, low-cost, portable and highly sensitive technique in the 
fields of environmental monitoring, material science, chemical sensor and biosensor. QCM which was first introduced and 
used in a sensing mode by Sauerbray, is based on measuring the mass change induced by the analyte adsorbed onto the 
quartz surface. Appropriate coating materials on QCM sensor surfaces have played an important role on sensitive and 
selective detection of analyte. Uptill now, different sensing materials including polymer electrolytes, conductive polymers, 
metal oxides, nanoparticles, carbon nanotubes and organic/inorganic hybrides coated on the electrode of QCM to detect 
humidity [1]. 
In this study, thin films composed of a water soluble conductive polymer poly(sulfonic diphenylamine) (PSDA) and (3-
mercaptopropyl) trimethoxysilane (MPTMS) were coated on quartz crystal electrode to prepare humidity sensor. The sensing 
characteristics of sensors such as response/recovery time, linearity, reversibility and hysteresis were investigated. It was shown 
that the frequency shifts of the QCM were linearly correlated with the concentration of the water vapor and a new novel 
conductive polymer based QCM humidity sensor was obtained (Fig 1). 

 
Figure1. PSDA-MPTMS coated QCM sensor’s responses at different relative humidities ranging from 1% to 90%. 
References 
[1]. P. G. Su, Y.P. Chang, Sensor and Actuat. B, 129, 915-920, 2008. 
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Dyes and pigments are indispensable compounds for dying final products of textile, paper, cosmetic and food industries. 
Rhodamine B is an amphoteric, highly water soluble, non-volatile, fluorone dye of the xanthene class and has been widely 
used [1] to give fluorescent violet colour to soft drinks, paper, leather, ink, food, silk, cotton, acrylic fiber, wool and 
cosmetic products [2]. If swallowed or exposure by human beings and animals it causes irritation to skin, eyes and 
respiratory system. Due to its carcinogenic, mutagenic and toxic effect on all living organisms, scientists have made efforts 
for determination of harmful dyes like rhodamine B [3]. Chemical structure of Rhodamine B is given in figure 1. 

 

Figure 1: Chemical structure of Rhodamine B 

A novel separation and preconcentration method based on adsorption onto Amberlite XAD-1180 resin was developed for 
spectrophotometric determination of Rhodamine B in various water media. Analytical parameters affected quantitative 
recoveries such as pH, sample and eluent flow rates, eluent type and sample volume were examined and optimized. Under 
optimum conditions effect of main cations, anions and widely used some dyes were also investigated.  Detection limit of 
the method was found as 1.2 ng/mL. Calibration curve was plotted as linear between 0.1 and 4.0 µg/mL Rhodamine B. 
Preconcentration factor for developed enrichment procedure was found as 40. The relative standard deviations of the 
proposed procedure were below than 5%. The determination of dye was performed at 556 nm by using 
spectrophotometer. Accuracy of the proposed method was checked with determining Rhodamine B amounts of different 
water samples (waste waters from textile and leather factories and tap water) by standard addition method. 
 
References 
1. http://stainsfile.info/StainsFile/dyes/45170.htm  
2. Kamal Shakir et al., Removal of rhodamine B (a basic dye) and thoron (an acidic dye) from dilute aqueous solutions and 

wastewater simulants by ion flotation, Water research 44, 1449–1461 (2010) 
3. V. Gòmez et al., Sequential injection analysis with second-order treatment for the determination of dyes in the 

exhaustion process of tanning effluents, Talanta 71, 1393–1398, (2007) 
 
Keywords: Amberlite XAD-1180, determination of dye, enrichment, preconcentration, Rhodamine B, separation, solid 
phase extraction 
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Ochratoxins are toxic metabolites produced by some Aspergillus and Penicillium species. Ochratoxin A (OTA) having the 
most toxic effects among all ochratoxins is produced mainly by Aspergillus ochraceus and Penicillium verrucosum [1]. 
 
OTA has been commonly found in cereals and starch rich foods with spices, coffee, dried fruits, grapes, wines, beer and 
meat [2]. OTA can be nephrotoxic, hepatotoxic, teratogenic, mutagenic, carcinogenic, fertility inhibition effects with 
immuno-suppressive nature to a variety of laboratory animals. OTA was classified by IARC (International Agency for 
Research on Cancer) as a possible carcinogen for humans (Group 2B) [3]. Legal limits have been established for OTA in food 
and animal feed. The European regulation for the maximum residue levels (MRLs) of OTA in dried fruits is 10 µg/kg, in 
roasted coffee beans and ground roasted coffee and soluble coffee is 5 and 10 µg/kg, respectively [4,5]. 
 
The aim of the current work was to evaluate OTA level in breads, dried fruits, pulses, tea and coffee samples using ELISA. 
LOD indicated by Elisa kits was 5 µg/kg for OTA [6]. Five of the tested samples were analyzed for the first time, and 21.73% 
of the samples were found to be contaminated with OTA.  
 
References 
1. Mantle PG (2002). Risk assessment and the importance of ochratoxins. International Biodeterioration and Biodegradation 

50, 143-146. 
2. Harwig J, Kuiper-Goodman T, Scott PM (1983). Microbial food toxicants: ochratoxins. Handbook of Foodborne Diseases of 

Biological Origin, Reichcigl M (Ed.), Boca Raton, CRC Press, pp.193-238. 
3. Turner NW, Subrahmanyam S, Piletsky SA. (2009).  Analytical methods for determination of mycotoxins: A review. 

Analytica Chimica Acta. 632, 168-180. 
4.  European Commission. Commission Regulation (EC) (2005). No 123/2005 of 26 January. 

amending Regulation (EC) No 466/2001 as regards ochratoxin A. Official Journal of the  
European Union No. L25, 3-5. 

5.  Turkish Food Codex (2011). Number:28157 
6.  R-Biopharm, GmbH, Enzyme immunoassay for the quantitative analysis of ochratoxin A. Art. no. R 5402. Darmstadt, 

Germany (2002). 
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The more used working electrodes in the determination of metal ions with electrochemical stripping analysis are mercury 
electrodes in different ways, however, due to their toxicity and environmental regulations, these electrodes have been 
restricted in their use. A good alternative to replacing the mercury electrode are chemically modified electrodes with 
different types of polymers. 
 
In this work, the optimum conditions for the analysis of Cd2+ and Pb2+ by square wave anodic stripping voltammetry 
(SWASV) using a glassy carbon electrode modified with polymeric meso-tetrakistetrabromothienyl porphyrin (TBrTP) were 
determined. TBrTP was prepared by electrochemical polymerization. The variables studied and optimized were number of 
cycles on the electropolymerization, pH, time and accumulation potential. The evaluation of the analytical methodology 
indicates that Cd2+ and Pb2+ can be determined simultaneously by the method of standard addition with good sensitivity, 
precision and accuracy. The calibration plot based on the peak heights of the stripping signals were found to be linear in the 
10 to 80 µg L-1 for Pb2+ and 10 to 100 µg L-1 for Cd2+ concentration ranges. The detection limits using 3 (standard deviation) 
with an accumulation time of 60 s at –1.0 V (vs. Ag/AgCl) were 0.02 and 0.03 µg L-1, and relative standard deviations were 
on the order of 4.8 to 6.3 % for Cd2+ and Pb2+ respectively. The method was validated using TMDA 51.3 and SPS-WW1 
certified reference material and applied to drinking water. 
Keywords: Porphyrin; anodic stripping voltammetry; lead; cadmium; chemically modified electrodes 
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The family Chenopodiaceae (Goosefoot) includes approximately 100 genus and 1500 species. There are 31 genera and 99 
species belonging to this family in Turkey. In this family, Atriplex L., is a medium-size cosmopolitan genus comprising about 
270 species, and is representing by 16 species in Turkey, one of them is endemic [1,2]. 

Atriplex hortensis L. (garden orach), also known as mountain spinach, sea purslane, or salt bush, is considered to be one of 
the oldest cultivated plants, valued primarily for its leaves. While A. hortensis has been used both as a potherb for 
traditional medicinal purposes and as a soil erosion control, very little scientific information is available on its biological 
activities [3]. 

In this study, the antioxidant and anticholinesterease activities of A. hortensis were investigated for the first time. The aerial 
parts of A. hortensis were collected from İstanbul, Hadımköy (September, 2012) and then dried, grinded and macerated 
with n-hexane, acetone, methanol and water, sequentially. After determining total phenolic [4] and flavonoid contents [5] 
of the extracts, their antioxidant potential was indicated by DPPH free radical scavenging [6], ABTS cation radical scavenging 
[7] and cupric reducing antioxidant capacity (CUPRAC) [8] assays. Their anticholinesterase activity was carried out by Ellman 
method [9]. 
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Nur Kılınç, Ayça Özdemir, Birsen Demirata Öztürk 

Istanbul Technical University, Faculty of Science and Letters, Department of Chemistry, 34469 
Maslak, Istanbul, Turkey 

Free radicals are atoms or groups of atoms with an unpaired number of electrons and can be formed when oxygen interacts 
with certain molecules. Once formed these highly reactive radicals can start a chain reaction. Their chief danger comes from 
the damage they can do when they react with important cellular components such as DNA, or the cell membrane. To 
prevent free radical damage the body has a defense system of antioxidants.Antioxidants are molecules which can safely 
interact with free radicals and terminate the chain reaction before vital molecules are damaged. Although there are several 
enzyme systems within the body that scavenge free radicals, the principle micronutrient antioxidants are vitamin E, beta-
carotene, and vitamin C.Vitamin C is the most important water-soluble antioxidant in extracellular fluids. Vitamin E is the 
most important lipid soluble antioxidant. Beta carotene and other carotenoids also have antioxidant properties. 
Carotenoids work in synergy with vitamin E. Many plant-derived substances are known as “phytonutrients,” or 
“phytochemicals”. These also possess antioxidant properties. Phenolic compounds such as flavonoids are such chemicals. 
These are found in several fruits, vegetables such as tomatoes. Therefore, we have studied on several tomato samples to 
compare their phenolic, flavonoid and carotenoid quantities, total antioxidant capacities with different methods. Total 
antioxidant capacity was determined with CERAC and CUPRAC methods, flavonoid quantity was determined with AlCl3/KAc 
method and HPLC, carotenoid quantity was determined with Hornero-MéndezandMínguez-
Mosqueramethodanddetectedwith UV spectrophotometry. 

Keywords: Antioxidant Capacity, Tomato, Carotenoid, HPLC 
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In this work, a novel amperometric sensor of hydrogen peroxide (H2O2) was developed based on the immobilization of 
myoglobin (Mb) on the surface of the multi-walled carbon nanotube (MWCNT) -nafion-cysteamine (CA) modified gold 
electrode and its electrocatalytic activity was used to determination of nitrite (NO2

-). As a result of the optimization studies, 
optimum MWCNT amount and optimum myoglobin amount were discovered respectively 5 mg/ml, 10 mg/ml. It was 
discovered at the experiments for the optimization of the working conditions that the buffer at this study as 50 mM, pH 7,0 
phosphate buffer and working temperature as 30oC for the H2O2 biosensor. It was determined at the characterization 
studies on the biosensor that linear results are obtained between the ranges of 0,1M to 70 M for H2O2 concentration and 
1-250 M for NO2

-. The reproducibility studies for 10.0 M H2O2 detection revealed (n=6) that the average value =10.0153 
M, Standard deviation (SD) was ± 0.4307 M and coefficient of variation was 4.29%. The reproducibility studies for 50 
M NO2

- detection revealed (n=8) that the average value =52.005 M, Standard deviation (SD) was ± 2.025 mM and 
coefficient of variation was 3.89 %. At the same time the sample was analyzed for NO2

- in drinking and mineral waters. 

Keywords: Biosensor, myoglobin, hydrogen peroxide, nitrite, MWCNT, nafion 
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In this working, development of a multi-walled carbon nanotube (MWCNT) -nafion-cysteamine (CA) modified tyrosinase 
biosensor which brings a new and original perspective to biosensor technology intended for dopamine determination. Self 
assembled monolayer was formed with cysteamine on a gold electrode (Au) surface in this biosensor system. 
Au/CA/MWCNT-Nafion-Tyrosinase modified system formed by dropping a mixture of multi-walled carbon nanotube – 
nafion – tyrosinase on surface of gold – cysteamine electrode. 

Dopamine measurements were done at 0.2 V with amperometric method by developed  biosensor system. The 
measurements were carried out with the determination of increasing current values directly proportional with dopamine 
concentration using amperometric method. Also, in this study dopamine determination was carried out by using differential 
pulse method between potential of (0.4) – ( –0.15 V). 

In the optimization studies of the biosensor firstly bioactive layer components such as optimum SAM formation time, 
optimum MWCNT amount and optimum tyrosinase activity, were carried out. In the optimization of working conditions; 
optimum  pH and  optimum  temperature were also investigated. Afterwards, in the characterization studies of the 
biosensor some paramaters such as linearity, reproducibility , storage stability were determined.       

From the result of the optimization studies the SAM formation time with cysteamine, optimum MWCNT amount, and 
optimum tyrosinase activity were determined to be 2 hour, 10 mg/ml,and 78 U/ml, respectively. From the experiments the  
phosphate buffer (50 mM, pH 7.5) and 35oC were chosen to be optimum working conditions for the tyrosinase biosensor. It 
was determined at the characterization studies on the biosensor that linear curves were obtained between the ranges of 
0.05 M to 100.0 M dopamine concentration. At the repeatability experiments (n=15), the average value ( ),standard 
deviation, (SD) and coefficent of variation (CV %) were calculated to be 1.026M,  0.03975, and 3.8 %  for 1.0 M 
dopamine concentration, respectively. Also, determination of dopamine were carried out in drug and banana samples by 
developed biosensor and reference method. 
Keywords: Multiwalled carbon nanotube, nafion, cysteamine, tyrosinase, dopamine, biosensor 
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In this working, development of a multi-walled carbon nanotube (MWCNT) -nafion-cysteamine (CA) modified tyrosinase 
biosensor which brings a new and original perspective to biosensor technology intended for dopamine determination. Self 
assembled monolayer was formed with cysteamine on a gold electrode (Au) surface in this biosensor system. 
Au/CA/MWCNT-Nafion-Tyrosinase modified system formed by dropping a mixture of multi-walled carbon nanotube – 
nafion – tyrosinase on surface of gold – cysteamine electrode. 

Dopamine measurements were done at 0.2 V with amperometric method by developed  biosensor system. The 
measurements were carried out with the determination of increasing current values directly proportional with dopamine 
concentration using amperometric method. Also, in this study dopamine determination was carried out by using differential 
pulse method between potential of (0.4) – ( –0.15 V). 

In the optimization studies of the biosensor firstly bioactive layer components such as optimum SAM formation time, 
optimum MWCNT amount and optimum tyrosinase activity, were carried out. In the optimization of working conditions; 
optimum  pH and  optimum  temperature were also investigated. Afterwards, in the characterization studies of the 
biosensor some paramaters such as linearity, reproducibility , storage stability were determined.       

From the result of the optimization studies the SAM formation time with cysteamine, optimum MWCNT amount, and 
optimum tyrosinase activity were determined to be 2 hour, 10 mg/ml,and 78 U/ml, respectively. From the experiments the  
phosphate buffer (50 mM, pH 7.5) and 35oC were chosen to be optimum working conditions for the tyrosinase biosensor. It 
was determined at the characterization studies on the biosensor that linear curves were obtained between the ranges of 
0.05 M to 100.0 M dopamine concentration. At the repeatability experiments (n=15), the average value ( ),standard 
deviation, (SD) and coefficent of variation (CV %) were calculated to be 1.026M,  0.03975, and 3.8 %  for 1.0 M 
dopamine concentration, respectively. Also, determination of dopamine were carried out in drug and banana samples by 
developed biosensor and reference method. 
Keywords: Multiwalled carbon nanotube, nafion, cysteamine, tyrosinase, dopamine, biosensor 
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We evaluated selenium (Se) levels in serum and their relation with hyperandrogenism and insulin resistance (IR) in women 
with polycystic ovary syndrome (PCOS) and in control subjects. Women with any gynecological problem who presented to 
the Kahramanmaras Sutcuimam University Medical Faculty Gynecology and Obstetric Outpatient Clinic were invited to 
participate. Group 1 consisted of 36 cases with a diagnosis of PCOS according to the 2003 Rotterdam Consensus Criteria, 
and Group 2 (control group) consisted of 33 age- and BMI-matched healthy women. In all cases, serum total testosterone 
(tT), dihydroepiandrostenedione-sulfate (DHEAS), follicle stimulating hormone (FSH), luteinizing hormone (LH), estradiol 
(E2), insulin, glucose (mg/dL), total cholesterol (TC) (mg/dL), high density lipoprotein-cholesterol (HDL-C) (mg/dL), low 
density lipoprotein- cholesterol (LDL-C) (mg/dL), triglyceride (TG) (mg/dL) and Se levels were measured. The level of FSH 
was significantly lower, and the levels of LH, E2, tT, and DHEAS were significantly higher in group 1 than in group 2 (p < 
0.05). The hirsutism score was significantly higher among PCOS women compared to the control group (p < 0.05). Although 
insulin levels and HOMA-IR were markedly increased in the PCOS group compared to the control group, the differences 
were not significant (p > 0.05). The plasma Se level was significantly lower in PCOS women compared to the control group 
(p < 0.05). When we combined the all women in two groups, regarding them as one group (combined group, n = 69), a 
negative correlation between Se and LH and tT was present (p < 0.05). Our results show decreased plasma concentrations 
of Se and a negative correlation between Se and LH, tT in women with PCOS. These results indicate that Se may play a role 
in the pathogenesis of PCOS related with hyperandrogenism. 

Keywords: PCOS, Selenium, Antioxidant, Turkish women 
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Peperomia blanda is a perennial herb that typically grows in wet rock crevices and is found from the northeast to the south 
of Brazil1. Species of Peperomia have revealed the presence of a special class of secolignans known as peperomins2,3, which 
showed important biological activities, such as anti-HIV4 and anti-inflammatory5. In the present work the vibrational circular 
dichroism (VCD) spectroscopy associated with density functional theory (DFT) calculations2,3 were applied to detemine the 
absolute configuration of three peperomin-type secolignans. This method provided a definitive and straightforward method 
to assess the absolute stereochemistry of this quite rare class of secondary metabolites accumulated in Piperaceae species. 
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Human population of Cholistan desert, Pakistan i.e. subsistence farmers and nomadic tribes of herders are dependent on 
the wildly grown raw plants’ part to satisfy a sustainable part of their nutrition. The project was designed to estimate the 
nutritional potential of these wild plant parts used as vegetables by local people. Floral buds of Calligonum polygonoides & 
Capparis decidua, immature green pods of Leptadenia pyrotechnica and Prosopis cineraria were selected. Moisture 
contents 3.6-11%, ash contents 5.12-10%, Crude fibres 30.92-71.19%,crude  protein 16.86-23.91% , sugars 2.08-3.47%, 
minerals ((Na+ 0.037-0.083%,  K+ 0.0587-0.115, Ca2+ 0.60-1.04%, Mg2+ 0.093-0.961%, PO4

2- 0.0206-0.0326%), crude  lipids 
5.2-16.2%, acid 2.24-9.53% and iodine 0.635-2.54% values were recorded. Results were compared with WHO 2003, 2007, 
2010. Aboriginal plants were found within the satisfactory range. It is concluded that these plants provide the adequate 
amount of essential nutrients to meet the daily body’s energy requirements. Such high-yielding and early-maturing varieties 
can also be dumped on to the commercial merry-go-round by employing controlled atmosphere packaging, chemical 
preservatives and additives and edible coating.  

 

Keywords: Aboriginal, Nutritional analyses, Elemental analyses, Cholistan desert 
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The aims of this study are to develop simple, fast, and efficient RP-HPLC (Reverse Phase-High Performance Liquid 
Chromatography) method to be applied in the simultaneous determination of ampicillin trihydrate (AT) and 
phenazopyridine HCl (PH) in tablet preparations, to validate this method in the context of current ICH Analytical Method 
Validation [1]. 
 
Standard stock solutions of AT and PH were prepared in 0,01 N HCl. Linearity ranges were 1-40 μg mL-1 for AT and 0,5-20 μg 
mL-1 for PH in HPLC. The method was carried out on reversed phase column (GL Sciences, Inertsil ODS-3 C18 column, 250 x 
4,6 mm) at 400C column temperature, a flow rate 1,3 mL min-1 and at 240 nm. Substances were eluted by a mobile phase 
consisting of a combination of di-potassium hydrogen phosphate buffer + ammonium dihydrogen phosphate (pH 3,0) and 
methanol (65:35, v/v) by using linear gradient elution. Developed method was validated for the parameters of stability, 
linearity, sensitivity, accuracy, precision and specificity given in current ICH Guideline. The precision and accuracy test was 
evaluated by determining the inter- and intra-day RSD of the measured peak areas for different concentrations. This 
method was applied to the binary mixture preparations of AT and PH (Azosilin Tablet) and their reliability for the analysis of 
these preparations are presented. Besides, it was obtained high recovery values in tablet preparations. 
 
Any simultaneous analysis method for the determination of AT and PH in binary preparations of tablet is not reported in the 
literatüre [2-5]. In conclusion, this method would be potentially useful for a routine laboratory because of its good recovery, 
reproducibility, simplicity and rapidity in the simultaneous determination of AT and PH in tablet preparations. 
 
References  
1. ICH Commitee S. Validation of Analytical Procedures: Text and Methodology Q2 (R1) Harmonized Tripartite Guideline, 
(2005). 
2. R. Nageswara Rao, P.K. Maurya, N. Raju, Journal of Pharmaceutical and Biomedical Analysis, 49, 1287-1291, (2009). 
3. S.M. Sabry, Journal of Food And Drug Analysis, 16, 1, 56-65, (2008).   
4. M.J.Akhtar, S. Khan, M.A.Salam Khan, Journal of Pharmaceutical and Biomedical Analysis, 11, 4-5, 375-378, (1993). 
5. M.Margosis, Journal of Chromatography A, 236, 2, 461-468, (1982). 
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literatüre [2-5]. In conclusion, this method would be potentially useful for a routine laboratory because of its good recovery, 
reproducibility, simplicity and rapidity in the simultaneous determination of AT and PH in tablet preparations. 
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Human health problems related to deficiency of essential trace elements are discussed. The most extensive problems, 
affecting one billion people or more worldwide, are associated with inadequate supply of iodine. Until now very limited 
research has been conducted on selenium levels in Algeria. So this study was conducted in order to quantify selenium levels 
in various foods collected in the Northeast of Algeria. The samples had been analyzed using inductively coupled plasma-
mass spectrometer (ICP-MS). The selenium concentration in these Algerian foods ranged from 22 to 1324 μg/kg. All plants 
alimentation have very low selenium levels than animals. The highest values were found in fish (sardine and tuna), then 
meats and eggs. However, cereals, fruits and vegetables contained the lowest levels. The highest level of selenium in 
legumes was obtained in lentils followed respectively by garlic, potato, haricot bean, onion and zucchini. However the 
highest one in fruits was obtained in fig, peach, orange and also tomato. Therefore, in cereals samples the highest selenium 
level was obtained in wheat than barely. However, cow’s milk has a higher value compared to the plants alimentation but 
lower than the animal one. 

Keywords: Selenium (Se); plasma; human nutrition; cardiovascular diseases; inductively coupled plasma-mass 
spectrometer (ICP-MS); Keschan disease. 
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In these times of agricultural crisis, we do everything possible to alleviate the high demand of the world's food, so it is 
convenient welcome us and add to the daily intake of insects consumption, commonly called ENTOMOPHAGY (FAO, 2010).  
The termite Nasutitermes sp. (Etter, 1998) is a dominant genre especially distributed in South America and present in all 
habitats, in Colombia is diversified over the Atlantic, Andean, Amazon and Orinoco, preferring the Andean; due to poaching 
for its consumers, is considered pests and phytophagous and xilofhagous generating rural destruction of buildings rural, 
forests rich in cellulose and organic matter.  Due to the lack of studies of the energy characteristics that contribute 
biochemical level to insect, the objective is to extract, quantify proteins, aminoacids and carbohydrates present qualify in 
worker and soldier castes of the species Nasutitermes sp. The Protein extraction is performed in hypotonic solution and 
water, followed by quantification by constructing calibration curves with standards of 25 to 200 mg / dL for the Lowry 
method, and 2.5 to 10 g / dL for the method of biuret according to Ayala (2010). In the qualitative analysis will be validated 
with standard monosaccharides, disaccharides and polysaccharides of 4 mg / mL which corresponds to a 8-16 mg seeding 
chromatoplate and aminoacids qualification will be used standards sowing in plantings 0.003 mmol of 20 aminoacids.  This 
study confirms the importance of this species in human nutrition and the need for animal breeding. 
 
Key words: Termites, carbohydrates, aminoacids, proteins, human nutrition. 
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water, followed by quantification by constructing calibration curves with standards of 25 to 200 mg / dL for the Lowry 
method, and 2.5 to 10 g / dL for the method of biuret according to Ayala (2010). In the qualitative analysis will be validated 
with standard monosaccharides, disaccharides and polysaccharides of 4 mg / mL which corresponds to a 8-16 mg seeding 
chromatoplate and aminoacids qualification will be used standards sowing in plantings 0.003 mmol of 20 aminoacids.  This 
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The elimination of the dyes (methylene blue) starting from an aqueous solution by adsorption on Carbon was carried out in 
static mode. The study of adsorption made it possible to determine the time of contact which is equal to 180 minutes by an 
output of elimination of 97% for an initial concentration 20 mg/l. The influence of parameters (mass, initial concentration, 
and pH), made it possible to note an improvement of the capacity and speed of adsorption of the methylene blue on 
Carbon. In addition, the isotherm of adsorption of methylene blue follows the models of Freundlich and Langmuir with a 
maximum quantity of adsorption of 3.7 mg/g.   
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The aims of this study are to develop simple, fast, and efficient RP-HPLC (Reverse Phase-High Performance Liquid 
Chromatography) method to be applied in the simultaneous determination of ampicillin trihydrate (AT) and 
phenazopyridine HCl (PH) in tablet preparations, to validate this method in the context of current ICH Analytical Method 
Validation [1]. 
 
Standard stock solutions of AT and PH were prepared in 0,01 N HCl. Linearity ranges were 1-40 μg mL-1 for AT and 0,5-20 μg 
mL-1 for PH in HPLC. The method was carried out on reversed phase column (GL Sciences, Inertsil ODS-3 C18 column, 250 x 
4,6 mm) at 400C column temperature, a flow rate 1,3 mL min-1 and at 240 nm. Substances were eluted by a mobile phase 
consisting of a combination of di-potassium hydrogen phosphate buffer + ammonium dihydrogen phosphate (pH 3,0) and 
methanol (65:35, v/v) by using linear gradient elution. Developed method was validated for the parameters of stability, 
linearity, sensitivity, accuracy, precision and specificity given in current ICH Guideline. The precision and accuracy test was 
evaluated by determining the inter- and intra-day RSD of the measured peak areas for different concentrations. This 
method was applied to the binary mixture preparations of AT and PH (Azosilin Tablet) and their reliability for the analysis of 
these preparations are presented. Besides, it was obtained high recovery values in tablet preparations. 
 
Any simultaneous analysis method for the determination of AT and PH in binary preparations of tablet is not reported in the 
literatüre [2-5]. In conclusion, this method would be potentially useful for a routine laboratory because of its good recovery, 
reproducibility, simplicity and rapidity in the simultaneous determination of AT and PH in tablet preparations. 
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In the recent time, quinoline nucleus has gathered an immense attention among chemists as well as biologists as it is one of 
the key building elements for many naturally occurring compounds. Among the important heterocyclic moieties of 
biological and pharmacological interest, the quinoline ring is endowed with various activities, such as antituberculosis, 
antimalarial, anti- inflammatory, anticancer, antibiotic, antihypertensive, tyrokinase PDGF-RTK inhibiting agents , and anti 
HIV [1-2]. In this study, we synthesized a series of  2-(2-fluorophenyl)-4-O-alkyl derivatives (3a-k) from 2-flouro-
azaflavanone(2), to evaluate their biological activities. The reaction sequence employed for synthesis of key scaffold 2-(2-
fluorophenyl)-4-O-alkyl derivatives (3a-k) is shown in Scheme 1. The structures of the synthesized compounds were 
confirmed by FT-IR, 1H-NMR, 13C-NMR, 1H-1H COSY, LC-MS/MS and elementel analyses and further screened for their 
antimicrobial activities. 

 

Scheme 1 
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The aims of this study are to develop simple, fast, and efficient RP-HPLC (Reverse Phase-High Performance Liquid 
Chromatography) method to be applied in the simultaneous determination of ampicillin trihydrate (AT) and 
phenazopyridine HCl (PH) in tablet preparations, to validate this method in the context of current ICH Analytical Method 
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Standard stock solutions of AT and PH were prepared in 0,01 N HCl. Linearity ranges were 1-40 μg mL-1 for AT and 0,5-20 μg 
mL-1 for PH in HPLC. The method was carried out on reversed phase column (GL Sciences, Inertsil ODS-3 C18 column, 250 x 
4,6 mm) at 400C column temperature, a flow rate 1,3 mL min-1 and at 240 nm. Substances were eluted by a mobile phase 
consisting of a combination of di-potassium hydrogen phosphate buffer + ammonium dihydrogen phosphate (pH 3,0) and 
methanol (65:35, v/v) by using linear gradient elution. Developed method was validated for the parameters of stability, 
linearity, sensitivity, accuracy, precision and specificity given in current ICH Guideline. The precision and accuracy test was 
evaluated by determining the inter- and intra-day RSD of the measured peak areas for different concentrations. This 
method was applied to the binary mixture preparations of AT and PH (Azosilin Tablet) and their reliability for the analysis of 
these preparations are presented. Besides, it was obtained high recovery values in tablet preparations. 
 
Any simultaneous analysis method for the determination of AT and PH in binary preparations of tablet is not reported in the 
literatüre [2-5]. In conclusion, this method would be potentially useful for a routine laboratory because of its good recovery, 
reproducibility, simplicity and rapidity in the simultaneous determination of AT and PH in tablet preparations. 
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azaflavanone(2), to evaluate their biological activities. The reaction sequence employed for synthesis of key scaffold 2-(2-
fluorophenyl)-4-O-alkyl derivatives (3a-k) is shown in Scheme 1. The structures of the synthesized compounds were 
confirmed by FT-IR, 1H-NMR, 13C-NMR, 1H-1H COSY, LC-MS/MS and elementel analyses and further screened for their 
antimicrobial activities. 
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Bromination of unsaturated bicyclic systems with molecular bromine leads to rearrangements of the molecular skeleton [1]. 

The reaction temperature has a dramatic influence on the product distribution and substituents connected to molecules 
orientate the reaction [2]. In this study, we report on the bromination reaction of 2-cyano benzonorbornadiene  which have 
highly electron-withdrawing substituents. 
 

 
The bromination of 2-cyanobenzonorbornadiene  (1) yielded regio- and stereospecifically formed dibromides 5, 6 arising 
from the aryl-shift where the bromine exclusively attacks the double bond from the endo and exo face of the double bond. 
From the low temperature bromination of 2-cyanobenzonorbornadiene non-rearranged products 2, 3 were also obtained 
along with the rearranged products. Possible role of substituent on bromination reaction was discussed. 
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Aminocarbasugars supress blood-sugar elevation and are useful in treating symptoms of hyperglycemia and various 
disorders caused by hyperglycemia, such as obesity, adiposity, hyperlimepia (arteriosclerosis), diabetes and prediabetes, as 
well as diseases attributable to sugar metobolism by microorganisms in the oral cavity, such as prophylaxis of dental caries 
[1-3]. They also have value as inhibitors of the processing enzyme glucosidase I in the treatment of cancer and as inhibitors 
of the HIV replication–etiologic agent for AIDS and AIDS–related complex. They are also very important chemical 
intermediates in the synthesis of other strong α-glucosidase inhibitors, such as acarbose, adiposins, acarvision, trestatins, 
voglibose, and so on [4]. 
 
In our ongoing study, synthesis of two new amino-carbasugars was planed that in two paths. Hydroisobenzofuran 
compound which starting from 1,2,3,6-tetrahydrophthalic anhydride [5] was synthesized. Transformation of 
hydroisobenzofuran to cis- and trans- epoxides was achieved. Cleavage of epoxides with NaN3 gave azides isomers I, II. 
Reduction of azides and cleavage of furan respectively and than hydrolized of furan give 1,4-diamino-carbasugars (Figure 1). 
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Figure 1: Synthesis of two new 1,4-diamino carbosugars 
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Carbasugars are cyclic monosaccharide analogues in which the ring oxygen atom is substituted by a methylene group [1-2]. 
Because of their close structural resemblance, some carbasugars may be accepted in biological systems in place of the real 
furanose or pyranose sugars. There has been considerable interest in recent years in the synthesis of carbasugars as 
carbohydrate mimics, particularly as glycosidase inhibitors [3-4]. 
 
We have developed a new and versatile approach towards phenyl-carbasugars starting from readily accessible furan and 
maleic anhydride cyclo adduct. Double bonds in the ring were brominated and HBr was eliminated to yielded bromo-
oxonorbornen. The bromo-oxonorbornen was brominated again for produce tribromide which was elimination one mole 
HBr from tree bromide. At following processes, dibromo oxo-norbornen was synthesized. Then bromide atoms in oxo-
norbornen were substituted by phenyl groups according to suzuki coupling reaction. To get phenyl substituted pseudo-
sugars, the oxo bridge and furane ring which in the system was broken respectively, gave desired compounds (Figure 1). 
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Figure 1: Method of Synthesis 
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Carbasugars are cyclic monosaccharide analogues in which the ring oxygen atom is substituted by a methylene group [1-2]. 
Because of their close structural resemblance, some carbasugars may be accepted in biological systems in place of the real 
furanose or pyranose sugars. There has been considerable interest in recent years in the synthesis of carbasugars as 
carbohydrate mimics, particularly as glycosidase inhibitors [3-4]. 
 
We have developed a new and versatile approach towards phenyl-carbasugars starting from readily accessible furan and 
maleic anhydride cyclo adduct. Double bonds in the ring were brominated and HBr was eliminated to yielded bromo-
oxonorbornen. The bromo-oxonorbornen was brominated again for produce tribromide which was elimination one mole 
HBr from tree bromide. At following processes, dibromo oxo-norbornen was synthesized. Then bromide atoms in oxo-
norbornen were substituted by phenyl groups according to suzuki coupling reaction. To get phenyl substituted pseudo-
sugars, the oxo bridge and furane ring which in the system was broken respectively, gave desired compounds (Figure 1). 
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Figure 1: Method of Synthesis 
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The new Ru(III) salycilaldehydato complex have been synthesized and characterized by elemental analysis, IR and UV/VIS 
spectroscopy. Elemental data coincide with the empirical formula RuCl2L x Et3NHCl x 0,1.Me2CO, where L is C6H4(O)CHO. 
The ligand coordinates to the metal ion through the oxygen of the carbonyl group and a phenolic oxygen. After determining 
the hydrolytic profile of the synthesized complex, its interaction with plasma serum proteins apotransferrin and albumin 
was tested. Obtained data show the existence of interactions, which indicates the possible biological activity of synthesized 
complex. 
 
Keywords: Ru(III) complex, spectral studies, biological activity. 
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Reversible addition-fragmentation chain transfer (RAFT) polymerization is a controlled radical polymerization method that 
allows good control over polymerization leading to well-defined polymeric materials [1, 2]. Past years have witnessed 
intensive research on the use of RAFT process to prepare wide variety of polymeric architectures [3,4].  α- or ω-polymer 
ends of RAFT polymers can also be functionalized easily using designed CTAs and various end group modification methods 
to obtain polymers with desired functionalities [3-5]. Here, we report the use of the RAFT polymerization method to 
produce α,ω-telechelic maleimide and alkene functionalized polymers bearing amine reactive carbonate groups as side 
chains. A protected maleimide containing chain transfer agent was used for the polymerization of an activated carbonate 
group containing monomer.  ω-end of the obtained RAFT polymers were then transformed to alkene functionality using 
radical induced coupling chemistry. The obtained polymers were orthogonally functionalized from the reactive ends groups 
using thiol-ene chemistry as well as from the reactive carbonate side chain functional groups using amine containing 
molecules. 
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Reversible addition-fragmentation chain transfer (RAFT) polymerization is a controlled radical polymerization method that 
allows good control over polymerization leading to well-defined polymeric materials [1, 2]. Past years have witnessed 
intensive research on the use of RAFT process to prepare wide variety of polymeric architectures [3,4].  α- or ω-polymer 
ends of RAFT polymers can also be functionalized easily using designed CTAs and various end group modification methods 
to obtain polymers with desired functionalities [3-5]. Here, we report the use of the RAFT polymerization method to 
produce α,ω-telechelic maleimide and alkene functionalized polymers bearing amine reactive carbonate groups as side 
chains. A protected maleimide containing chain transfer agent was used for the polymerization of an activated carbonate 
group containing monomer.  ω-end of the obtained RAFT polymers were then transformed to alkene functionality using 
radical induced coupling chemistry. The obtained polymers were orthogonally functionalized from the reactive ends groups 
using thiol-ene chemistry as well as from the reactive carbonate side chain functional groups using amine containing 
molecules. 
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Discotic liquid crystalline materials have attracted recent attention in the fabrication of electronic devices [1]. 
Phthalocyanines (Pcs) bearing long alkyl, alkyloxy and alkylthio substituents are known to exhibit discotic columnar liquid 
crystalline behavior [2]. Lead is of particular interest among the metal ions which form complexes with Pcs since its 
diameter is larger than the phthalocyanine cavity. This non-planar geometry results in a strong electrical dipole moment 
oriented normally to the plane of the molecule as well as low transition temperatures among the other metallated 
phthalocyanine derivatives [3-6]. 
 

 
 
Figure 1: Liquid crystalline alkyloxy and alkylthio substituted lead(II) phthalocyanines. 
 
In this study, lead(II) phthalocyanines containing alkylthio- and alkyloxy- groups have been synthesized and characterized 
using 1H and 13C NMR, UV-Vis, IR and mass spectroscopies. Their mesogenic properties have been investigated by 
differential scanning calorimetry, polarizing optical microscopy and X-ray diffraction. 
This work was supported by bilateral project between The Scientific and Technological Research Council of Turkey 
(TUBITAK, Project number: 108M384) and the Russian Foundation of Basic Research (RFBR, Project number: 09-03-91219). 
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Pc R1 R2 R3 Pc R1 R2 R3 
1 OC8H17 H H 7 H SC8H17 H 
2 OC16H33 H H 8 H SC16H33 H 
3 SC8H17 H H 9 H OC8H17 OC8H17 
4 SC16H33 H H 10 H OC16H33 OC16H33 
5 H OC8H17 H 11 H SC8H17 SC8H17 
6 H OC16H33 H 12 H SC16H33 SC16H33 
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The interest of the complexes of N,N-chelating ligands with copper(II) are continuing because of their biological activity, 
since copper(II) plays an important role in many biological processes[1]. The copper complexes of nitrogen-donor 
heterocyclic ligands have been used widely to improve nuclease activity[2-4] and this complexes are capable of binding and 
cleaving to DNA[2,5]. In recent years, the planar copper(II) complexes have been interested due to their antibacterial and 
anticancer properties[6-7]. 
 
The new copper(II) complexes ([Cu(dmphen)2(NO3)]NO3 and [Cu(phen)2(NO3)]NO3, where; phen=1,10-phenanthroline and 
dmphen=4,7-dimethyl-1,10-phenanthroline) and the diquaternary salts of ligands have been synthesized and characterized 
by elemental analysis, UV-VIS spectroscopy, IR spectroscopy, thermal analysis. The structures of copper(II) complexes were 
characterized by single crystal X-ray diffraction. DNA binding and cleavage properties of the complexes and the 
diquaternary salts have been studied by UV spectroscopy, fluoresans spectroscopy and agarose gel electrophoresis. The 
results show that the complexes and the diquaternary salts can bind to CT-DNA and cleave to pUC19 DNA. In addition, the 
cytotoxic effects of the complexes and the diquaternary salts on various cancer samples(A549, MCF7 and CACO2) and 
healthy cells are studied using XTT method. IC50 concentrations of the complexes are also calculated.   
 
Key Words:  Copper(II), 1,10-phenanthroline, 4,7-dimethyl-1,10-phenanthroline, single crystal X-ray, DNA binding,  DNA 
cleavage, cytotoxic effect 
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The interest of the complexes of N,N-chelating ligands with copper(II) are continuing because of their biological activity, 
since copper(II) plays an important role in many biological processes[1]. The copper complexes of nitrogen-donor 
heterocyclic ligands have been used widely to improve nuclease activity[2-4] and this complexes are capable of binding and 
cleaving to DNA[2,5]. In recent years, the planar copper(II) complexes have been interested due to their antibacterial and 
anticancer properties[6-7]. 
 
The new copper(II) complexes ([Cu(dmphen)2(NO3)]NO3 and [Cu(phen)2(NO3)]NO3, where; phen=1,10-phenanthroline and 
dmphen=4,7-dimethyl-1,10-phenanthroline) and the diquaternary salts of ligands have been synthesized and characterized 
by elemental analysis, UV-VIS spectroscopy, IR spectroscopy, thermal analysis. The structures of copper(II) complexes were 
characterized by single crystal X-ray diffraction. DNA binding and cleavage properties of the complexes and the 
diquaternary salts have been studied by UV spectroscopy, fluoresans spectroscopy and agarose gel electrophoresis. The 
results show that the complexes and the diquaternary salts can bind to CT-DNA and cleave to pUC19 DNA. In addition, the 
cytotoxic effects of the complexes and the diquaternary salts on various cancer samples(A549, MCF7 and CACO2) and 
healthy cells are studied using XTT method. IC50 concentrations of the complexes are also calculated.   
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The 4,4-difluoro-4-bora-3a,4a-diaza-s-indacene fluorophore  discovered by Treibs and Kreuzer firstly  is based on 
half-porphyrin motif but chelated by a difluoro boron moiety [1]. It has been considerably examined due to their excellent 
and desirable properties such as high molar absorption coefficient, fluorescence quantum yield and reasonably long excited 
singlet state lifetime [2]. Its high degree of photochemical and chemical stabilities is also compatible with many kind of 
chemical modifications [3]. The extent of π-electron conjugation can be provided with integrating different conjugated 
system, affording red-shifted BODIPY derivatives. In fact, in combination with other functional groups is a challenging topic 
at the center of molecular engineering.  However, π-conjugated BODIPY system and the related conjugated structures 
might be considered as complementary systems to phthalocyanines which have 18 π-electrons with excellent molecular 
architecture [4]. 

In this study, we designed and identified BODIPY-Pc multichromophoric systems as peripherally substituted 
metallo and metal-free phthalocyanines and investigated their fluorscence properties of BODIPY and BODIPY-Pc, 
comparatively. 
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 Figure 1: Synthetic route for BODIPY-Pc multichromophoric systems 
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Polysaccharides are biodegradable, cheap and easily accessible from renewable agricultural resources. The biodegradability 
reduces their shelf-life and needs to be controlled [1]. 
Graft copolymerization is one of the modification techniques for natural polymers to produce new biomaterials with 
specific properties. In the last decade graft copolymers of natural polymers such as chitosan, alginate, chitin, starch and 
cellulose have been synthesized and characterized [2-6].  
Alginates have three important properties which are to thicken, to form gels and the ability to form film. Because of these 
properties, alginates are used in different areas such as in pharmaceutical, medical, paper industry, immobilized 
biocatalysts and textile printing [7].  
N,N dimethyl acrylamide (DMAAm) is a smart material that has drawn a considerable attention owing to its hydrogel 
forming property [8-9]. Poly DMAAm and its copolymers are being used in many fields such as in medical, pharmaceutical 
fields [10], including contact lenses [8], oil recovery and in drug delivery [11-12] because of its solubity in water and 
biocompatibility [13].  
In this study, DMAAm was grafted onto sodium alginate by the microwave oven and optimized according to the grafting 
time, the concentration of monomer, the power of the microwave oven, the concentration of initiator and the temperature 
of reaction medium respectively. The highest rate of grafting yield (48%) was obtained during 1 hour grafting time at 
monomer concentration of 0,291 M in the microwave oven with 500 watt power. The structure of the obtained copolymers 
which have different graft yields was characterized by element analysis, FTIR, TG/DTA, DSC and 1H-NMR. 
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Polysaccharides are biodegradable, cheap and easily accessible from renewable agricultural resources. The biodegradability 
reduces their shelf-life and needs to be controlled [1]. 
Graft copolymerization is one of the modification techniques for natural polymers to produce new biomaterials with 
specific properties. In the last decade graft copolymers of natural polymers such as chitosan, alginate, chitin, starch and 
cellulose have been synthesized and characterized [2-6].  
Alginates have three important properties which are to thicken, to form gels and the ability to form film. Because of these 
properties, alginates are used in different areas such as in pharmaceutical, medical, paper industry, immobilized 
biocatalysts and textile printing [7].  
N,N dimethyl acrylamide (DMAAm) is a smart material that has drawn a considerable attention owing to its hydrogel 
forming property [8-9]. Poly DMAAm and its copolymers are being used in many fields such as in medical, pharmaceutical 
fields [10], including contact lenses [8], oil recovery and in drug delivery [11-12] because of its solubity in water and 
biocompatibility [13].  
In this study, DMAAm was grafted onto sodium alginate by the microwave oven and optimized according to the grafting 
time, the concentration of monomer, the power of the microwave oven, the concentration of initiator and the temperature 
of reaction medium respectively. The highest rate of grafting yield (48%) was obtained during 1 hour grafting time at 
monomer concentration of 0,291 M in the microwave oven with 500 watt power. The structure of the obtained copolymers 
which have different graft yields was characterized by element analysis, FTIR, TG/DTA, DSC and 1H-NMR. 
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2-azido-3-hydroxy-1,4-diones are valuable multifunctional synthons for many synthetic transformations. Selective 
manipulations of different functionalities of these compounds make them potential precursors for the synthesis of α-amino 
ketones, azido alcohols, 1,2-amino alcohols, phosphoranes and 1,2,3-triazoles. Chemoselective reduction of azide group 
leads to 1,2-amino alcohols which are great importance in pharmacological research on analgesics, anaesthetics etc. [1]. 
Due to the well-known stereoselectivity of receptorial centers in the cell, asymmetric synthesis of enantiopure drug 
intermediates are essential. In this project, we developed a new method for the asymmetric synthesis of 4-aryl-3-azido-2-
hydroxy-2-methyl-4-oxobutanoates by chiral base promoted aldol addition of α-azido ketones to ethyl pyruvate. By the 
deprotonation of highly acidic alpha protons, α-azido ketones gain nucleophilic property and resulting carbanion readily 
reacts with electrophilic carbonyl moiety [2]. Moreover, chiral bifunctional cinchona alkaloid-urea organocatalyst offers not 
only chiral induction in the product, but also simultaneous activation of nucleophile and electrophile. In the first part, after 
the synthesis of α-azido ketones according to the literature procedure, several parameters such as solvent, catalyst loading, 
substrate concentration and temperature were screened for the aldol addition. In the second part, derivatization of 
products was performed at optimized reaction conditions. Consequently, high diastereoselectivities up to 19: 1 and good 
enantioselectivities up to 81% enantiomeric excess were achieved in the desired products.  
  
Keywords: asymmetric synthesis, α-azido ketones, cinchona alkaloids, bifunctional urea, aldol addition, 2-azido-3-hydroxy-
1,4-diones 
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In recent years synthesis of heterocyclic system compounds getting important different biological activities, not only a 
molecule is containing different azole cycle which connected each other different groups but also containing fused 
heterocyclic system.[1-3]. In this study; firstly synthesis of same azole derivatives which have substituted at N-2 and N-4 
nitrogen atoms of triazole by using microwave method simultaneously. Secondly, heterocyclic is converted to simultaneous 
cyclization to fused heterocyclic system by using microwave irradiation from substituted triazole. 
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Figure 1: General scheme of the synthesized compounds 
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Recently, much effort has been dedicated to the microwave assisted synthesis of metal-free and metallophthalocyanines 
[1]. In addition, there have been several incidences reported of the synthesis of unsubstituted, and some substituted, 
metallophthalocyanines using microwave irradiation under solvent free conditions [2,3]. 
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Figure 1: The overall shape of the synthesized phthalocyanines 
 
A fast and effective procedure was developed for the synthesis of bulky substituted metal-free phthalocyanines and 
metallophthalocyanines. The present procedure described in this paper demonstrated that microwave processing 
combined with solvent-free condition leads to shorter reaction time, higher yield, a clean reaction product and easier work-
up than classical thermal processing [4].  
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Phthalocyanines attract increasing attention as subjects for study due to continuous extension of the scope of their 
application in various fields. Owing to their fascinating properties, phthalocyanine-based materials find applications in 
catalysts of chemical reactions, nonlinear optics, photodynamic cancer therapy, optical data storage, solar energy 
conversion, gas sensors and liquid crystals [1,2].  
 
Fluorinated metallotetrapyrrole compounds form a class of coordination compounds which have currently been receiving a 
great deal of attention due to their significant electron transport characteristics [3]. Typically, multi fluoro-substituted 
phthalocyanines are known for their high solubility even in polar and aprotic solvents. Recently, metal-mediated cross-
coupling reactions provided a further and effective methodology of functionalising the phthalocyanine rings with 
interesting grouping. This has produced numerous metal free and metallophthalocyanines that include alkynyl- and alkenyl- 
functionalities. There is a great increase in the number of studies concentrated on synthesis of alkynyl substituted 
phthalocyanines and investigation of their properties [4,5]. 
 
In this work, we report herein the synthesis of metallophthalocyanines containing both strongly electron withdrawing 
fluorine atoms and terminal alkynyl groups. The synthesis of symmetrically substituted novel zinc and titanium 
phthalocyanines bearing four 3,5-bis(trifluoromethyl)phenylethynyl moieties was achieved by using palladium-catalyzed 
(Sonogashira) cross-coupling methodology starting from corresponding tetraiodo-substituted metallophthalocyanines. The 
structures of the newly synthesized compounds were proposed according to elemental analysis and FT-IR, 1H-NMR, 19F-
NMR, mass and UV–Vis spectral data. 
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Silyl dienol ethers have been recognized as a versatile synthetic block for a variety of bioactive compounds, and utilized 
extensively in the synthetic chemistry field. Recently we have explored a new function of alkynes conjugated with a 
carbonyl group and reported that methyl 3-trimethylsilylpropiolate can act as an important synthetic tool which 
participates in a successive carbon-carbon bond forming reaction via a domino process, which involved the consecutive 
activation step of conjugated alkynes catalyzed by tertiary amines, to afford novel b-functionalized Baylis-Hillman adducts 
[1]. Furthermore, the domino system was successfully applied for an intramolecular version leading to 3-formylcoumarins 
[2] and a three-component coupling reaction of b-silylated propiolates, N-tosylimines, and sulfonamides leading to 
chromenes [3]. Herein we wish to report a new domino process for efficient one-pot preparation of silyl dienol ethers via a 
stereoselective formation of silyl enol phosphorane as a transient intermediate [4]. 
We suppose that silylated enone would be directly transformed into phosphorane through 1,4-addition of strongly 
nucleophilic phosphine and subsequent 1,4-Brook rearrangement, which would be followed by Wittig reaction with various 
aldehydes to provide silyl dienol ethers in a one-pot system. 
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Figure 1: Preparation of silyl dienol ethers as a synthetic black for bioactive compounds 

In this congress, details of above-mentioned novel domino-reaction and preparation of useful silyl dienol ethers, including 
perspective for application of this methodology toward syntheses of various bioactive compounds. 
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Benzoquinone derivatives have many usage area from dye chemistry to pharmacy[1-2]. The experiments of nucleophilic 
additions to haloquinone structure have been widely studied in synthetic chemistry for many years[3]. The compounds 
containing quinone structure have ability to undergo redox cycling to generate the reactive oxygen species (ROS) destroying 
the tumor cells. 
 
In this study, the novel alkoxy-substituted benozquinone compounds were synthesized. The structures of novel compounds 
were characterized by using Micro analysis, 1H-NMR, 13C-NMR, FT IR, MS, UV-vis. The electrochemical properties were 
investigated by cyclic voltammetry.    
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Figure 1: Novel substituted benzoquinone derivatives 
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Complexes including Boron atom have great attention for applications such as, molecular sensoring1, dye-sensitized solar 
cells2, photo dynamic therapy3, due to their chemical diversity and optical properties. 

Different type of Boron complexes can be obtained by the way of chelation of Boron (3) with different atoms4. Boranil 
complexes can be given as type of these complexes. Stable Boranil compounds can be synthesized by complexation that 
Boron atom and different imines are reacted to form six-membered ring. To synthesized proper imines, derivatives of 
salicylaldehyde have been used. Hence N^O type chelation occurs. 

In this research, our target is to synthesize unsymmetrical bis-Boranil complexes and compare optical properties of 
symmetrical bis-Boranil complexes and of unsymmetrical bis-Boranil complexes. The results of comparison will be shown 
later. 

 

Figure 1: Symmetrical and Unsymmetrical bis-Boranil Complexes. 
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Tetrapyrrole complexes have been known as excellent functional materials for a long time, so diverse chemical and 
technological applications have developed around these interesting and advanced materials [1]. Possible technological 
applications of tetrapyrroles, such as semi-conductivity, electrochromic displays, chemical sensors and catalysts, have 
encouraged many researchers to synthesize various types of metal derivatives [2].  
Metal-free and metallo-porphyrazines (M = 2H, Mg, Co, Cu, or Zn) carrying eight hydroxypropylsulfanyl units at the 
peripheral positions were synthesized from 2,3-bis(3-hydroxypropylthio)maleonitrile. The reactivity of the hydroxypropyl 
units was proved by the esterification of porphyrazine derivatives with anthraquinone-2-carboxylic acid in the being of 
dicyclohexylcarbodiimide (DCCI) and toluene-p-sulfonic acid. The symmetrical porphyrazine derivatives with eight ester 
units were soluble in common organic solvents such as CHCl3, CH2Cl2, THF, acetone and toluene and insoluble in water and 
n-hexane [3-5]. The synthesized compounds were characterized by several spectroscopic methods. 
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Figure 1. [2,3,7,8,12,13,17,18-Octakis(3-thiopropyl anthraquinone-2-carboxylate)] substituted porphyrazines. 
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Tetrapyrrole complexes have been known as excellent functional materials for a long time, so diverse chemical and 
technological applications have developed around these interesting and advanced materials [1]. Possible technological 
applications of tetrapyrroles, such as semi-conductivity, electrochromic displays, chemical sensors and catalysts, have 
encouraged many researchers to synthesize various types of metal derivatives [2].  
Metal-free and metallo-porphyrazines (M = 2H, Mg, Co, Cu, or Zn) carrying eight hydroxypropylsulfanyl units at the 
peripheral positions were synthesized from 2,3-bis(3-hydroxypropylthio)maleonitrile. The reactivity of the hydroxypropyl 
units was proved by the esterification of porphyrazine derivatives with anthraquinone-2-carboxylic acid in the being of 
dicyclohexylcarbodiimide (DCCI) and toluene-p-sulfonic acid. The symmetrical porphyrazine derivatives with eight ester 
units were soluble in common organic solvents such as CHCl3, CH2Cl2, THF, acetone and toluene and insoluble in water and 
n-hexane [3-5]. The synthesized compounds were characterized by several spectroscopic methods. 
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Figure 1. [2,3,7,8,12,13,17,18-Octakis(3-thiopropyl anthraquinone-2-carboxylate)] substituted porphyrazines. 
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N-Pyridine-[1,3-Dialkylbenzimidazol-2-Ylidene]Palladium(II) Complexes: 
Synthesis, Characterization, And Catalytic Activities İn The Arylation Reaction 
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N-Heterocyclic carbenes (NHCs) attract considerable attention as valuable ligands in coordination chemistry and 
homogeneous catalysis. This can be attributed to some rather unique properties of NHC ligands, such as their stronger -
donor ability compared to, for example, tertiary phosphine ligands [1-5]. 
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In this work, N-pyridine-[1,3-dialkylbenzimidazol-2-ylidene]palladium(II) complexes were synthesized from 1,3-
dialkylbenzimidazolium salts and PdCl2 in pyridine. The synthesized these new Pd-NHC complexes were characterized by 1H 
NMR, 13C NMR, FT-IR and elemental analysis. Generated complexes were tested for catalytic activity in the arylation 
reactions. 
 
Keywords: N-Heterocyclic carbene; PdII complexes; PEPPSI, Arylation Reaction. 
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The synthesis, reactions and biological properties of substituted coumarins constitute a significant part of modern 
heterocyclic chemistry. Compounds containing a coumarin moiety display a broad spectrum of biological activities such as 
antimicrobial, antifungal, anticoagulant,  anti-HIV and insecticidal properties. In addition, coumarins are widely used as 
additives in food  and cosmetics, optically brightening agents, and dispersed fluorescent and laser dyes. Coumarins can also 
be used as intermediates for the synthesis of other useful molecules such as furocoumarins, chromenes, coumarones and 
2-acylresorcinol [1].     
Aminothiazole derivatives are widely used as pharmaceuticals. It is also known that heterocyclic compounds with free 
amino groups may exhibit teratogenic and mutagenic properties because of their ability to form non-covalent complexes 
with DNA [2]. 
Sulfonamide derivatives are well known pharmaceutical agents since this group has been the main functional part of the 
most of the drug structures due to stability and tolerance in human beings. These molecules have a number of biological 
activities such as antibacterial, insulin releasing, carbonic anhydrase inhibitory,  anti-inflammatory, and antitumor activities  
[3].  
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In this study, 5-coumaryl-2-aminothiazole was synthesized starting from 3-bromoacetyl-coumarine and thiourea, then it 
was reacted with sulfonyl chloride derivatives to give 5-coumaryl-2-(sulfonamide)-thiazole derivatives. The compounds 
could have biological properties. 
 

KAYNAKLAR 

[1] Karade, N., Shinde, S., Gampawar, S., Jadhav, W.;  Chinese Journal of Chemistry, 25, 1686-1689, 2007. 

[2] Zhuravel, O. I., Kovalenko, S. M., Vlasov, S. V., Chernykh, V. P. ; Molecules,  10,  444–456, 2005. 

[3] Mustafa,G.,  Khan, I.U.,  Ashraf, M.,  Afzal, I.,  Shahzad, S.A.,  Shafiq, M.;  Bioorganic & Medicinal Chemistry, 20,  2535–
2539, 2012.  

Keywords: coumarine, aminothiazole, sulfonamide 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Synthesis / CS-P-02

1117

Synthesis Of 5-Coumaryl-2-(Sulfonamides)-Thiazole Derivatives 
 

Belma ZENGİN1,  Fatih SÖNMEZ1,  Mustafa KÜÇÜKİSLAMOĞLU1 

1Sakarya University, Faculty of Arts and Science, Department of Chemistry, Sakarya, 
Turkey 

 
The synthesis, reactions and biological properties of substituted coumarins constitute a significant part of modern 
heterocyclic chemistry. Compounds containing a coumarin moiety display a broad spectrum of biological activities such as 
antimicrobial, antifungal, anticoagulant,  anti-HIV and insecticidal properties. In addition, coumarins are widely used as 
additives in food  and cosmetics, optically brightening agents, and dispersed fluorescent and laser dyes. Coumarins can also 
be used as intermediates for the synthesis of other useful molecules such as furocoumarins, chromenes, coumarones and 
2-acylresorcinol [1].     
Aminothiazole derivatives are widely used as pharmaceuticals. It is also known that heterocyclic compounds with free 
amino groups may exhibit teratogenic and mutagenic properties because of their ability to form non-covalent complexes 
with DNA [2]. 
Sulfonamide derivatives are well known pharmaceutical agents since this group has been the main functional part of the 
most of the drug structures due to stability and tolerance in human beings. These molecules have a number of biological 
activities such as antibacterial, insulin releasing, carbonic anhydrase inhibitory,  anti-inflammatory, and antitumor activities  
[3].  
 
  

OH

H

O

R:-H, -OCH3
R1: -4-OCH3, -4-CH3, 2,4-diCH3, -3-Cl

O O

S

N
NH

S
O

O

R1

R

 

In this study, 5-coumaryl-2-aminothiazole was synthesized starting from 3-bromoacetyl-coumarine and thiourea, then it 
was reacted with sulfonyl chloride derivatives to give 5-coumaryl-2-(sulfonamide)-thiazole derivatives. The compounds 
could have biological properties. 
 

KAYNAKLAR 

[1] Karade, N., Shinde, S., Gampawar, S., Jadhav, W.;  Chinese Journal of Chemistry, 25, 1686-1689, 2007. 

[2] Zhuravel, O. I., Kovalenko, S. M., Vlasov, S. V., Chernykh, V. P. ; Molecules,  10,  444–456, 2005. 

[3] Mustafa,G.,  Khan, I.U.,  Ashraf, M.,  Afzal, I.,  Shahzad, S.A.,  Shafiq, M.;  Bioorganic & Medicinal Chemistry, 20,  2535–
2539, 2012.  

Keywords: coumarine, aminothiazole, sulfonamide 
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Organocatalysis is a fast evolving field of modern organic catalysis. Along with metal catalysis and biocatalysis, 
organocatalysis is now considered the third branch of modern asymmetric catalysis. Miller and coworkers have recently 
introduced in literature the use of a peptide based on aspartic acid as a good catalyst for the epoxidation reaction of olefins 
[1,2]. We have been actively involved in the development of novel organocatalysts based on aspartic acid that are 
extremely efficient for the Michael reaction [3,4] and for the aldol reaction [5]. In this study, we report an extension of our 
work in synthesizing novel organocatalysts based on aspartic acid that can efficiently catalyze the enantioselective 
epoxidation reaction of olefins. Further manipulation of the reported catalysts [5] with aspartic acid derivative provided a 
peptide-thiourea that was employed successfully in the enatioselective epoxidation of olefins. After reaction optimization, 
high yields (up to 96%) but low enantioselectivities were obtained.  
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Phthalocyanines (Pcs) are tetrabenzo[5,10,15,20]tetraazaporphyrins known for their very interesting industrial applications 
due to their high stability, architectural flexibility, diverse coordination properties, good spectroscopic characteristics. The 
properties and effects of phthalocyanines are diverse and cover many important hi-tech applications, including 
photodynamic therapy (PDT), optical data storage and solar screens[1,2]. 
 
The PDT modality combines a light-sensitive drug with the selectivity of fiber-optic-directed light and the cell destruction 
properties of singlet oxygen (or other radicals). Since there is minimal light scattering and absorption in the NIR region of 
the spectrum, light of low intensity can be used to penetrate into tissue to depths of several centimeters, thereby allowing 
access to deep-seated tumors. Hence, Pcs that absorb in the NIR region are essential for PDT applications[3]. 
 
In general, the effects of non-peripheral substitution of a Pc on its Q-band position are larger than observed for peripheral 
substitution. Particularly, substituents that allow themselves to conjugate with the 18 π-system at the 1,4-position(non-
peripheral) cause a large red-shift of the Q-band as compared to substituents at the periphery[4]. Addition of electron-
donating groups on the Pc ring results in a red-shift of the Q-band of Pcs to the NIR region. Substitution of the ring with 
sulfur-containing groups results in a large red-shift of the Q-band, due to the electron-donating ability of these groups[5]. 
 
In this study, we report on the synthesis, characterization and spectroscopic properties of non-peripheral octasubstituted 
zinc phthalocyanine complex with dimethylaminoethylsulfanyl groups. The novel phthalocyanine compound and 
phthalonitrile precursor were characterized by various spectroscopic techniques. 
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Phthalocyanines have the 18-π electron structure like porphyrins and porphyrazines, but unlike porphyrins, they do not 
occur in nature; they are totally synthetic products [1]. Researchers have found many applications for phthalocyanines, the 
oldest of which is dyes and pigments and this have been the minor application after the high-technology applications 
emerge such as chemical sensors, electrochromism, liquid crystals, photovoltaic cells, optical limiting devices, non-linear 
optical applications [2]. 
 
Organic materials that absorb various wavelengths of visible light and fluorescence with high efficiency are good candidates 
for organic photoelectronic devices, such as photovoltaic devices, molecular transistors, light-emitting devices, and other 
molecular electronics applications [3]. In this study, phthalocyanine (Pc) has been chosen as energy acceptor because of its 
rather high absorption in the B band of the spectrum (300–400 nm), thus providing required overlap between the emission 
spectrum of the donor and absorption spectrum of the acceptor. Anthracene has been chosen as a donor group for this 
study as it is a thermally very stable unit which can act as an antenna to harvest and transfer energy efficiently to longer 
wavelength emitters in blends or composite structures [4]. 
 
Metal-free and metallophthalocyanine compounds with four 9-anthracene methyl ester of thioglycolic acid groups have 
been prepared accordingly our previous studies[5]. This time we have investigated the effects of anthracenyl-9-methoxy 
substituent on the intensity of the fluorescence emission spectra of metal-free and zinc phthalocyanines and the efficiency 
of energy transfer from anthracene group to the phthalocyanine core. 
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In general, the class of molecules led by barrelene and including its benzo derivatives offers the possibility of several 
mechanistically interesting investigations. For example, these compounds exhibit a unique behaviour in the photochemical 
Di-π-methane rearrangement [1-2] and in the cationic Wagner–Meerwein rearrangement [3-4]. In addition to mechanical 
aspect, highly brominated compounds have numerous industrial applications as pesticides, plastics, fire-retardants, and 
pharmaceutical chemicals, and play an important role as key compounds for the synthesis of other derivatives [2,5].  
 
The low and high temperature bromination reaction of tetrachlorobenzobarrelene was studied and the possible role of a 
neighboring group in rearrangements was investigated in this study. The bromination reaction of benzobarrelenes at high 
temperature gives non-rearranged products. The new polyhalogenated benzobarrelenes was synthesized via 
dehydrobromination of the formed products with t-BuOK in good yields [6]. 
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The elimination reaction of cyclopropanoid dibromide with a base unusually resulted in the formation of a 
benzosemibullvalene derivative [6].  
 
 

Br

Br

Cl
Cl

Cl
ClClCl

Cl
Cl Br

ClCl

Cl

Cl

t -BuOK

Br

t -BuOK

 
 
References 
 
1. Zimmerman, H.E., Givens, R.S., Pagni, R.M., J. Am. Chem. Soc. 90, 6096-6108 (1968). 
2. Altundas, R., Dastan, A., Unaldi, N.S., Guven, K., Uzun, O., Balci, M., Eur. J. Org. Chem., 526-533 (2002). 
3. Barkhash, V.A., Topics in Current Chemistry 116, 1-265 (1984). 
4. Dastan, A., Balci, M., Hokelek, T., Ulku, D., Buyukgungor, O., Tetrahedron 50, 10555-10578 (1994). 
5. Adam, W., Balci, M., Cakmak, O., Peters, K., Saha-Moller C.R., Schulz, M., Tetrahedron 50, 9009-9024 (1994). 
6. Sengul M.E., Gultekin D.D., Essiz, S., Daştan, A., Tetrahedron 65, 4859-4865 (2009).  
 
Keywords: Benzobarrelene, Benzosemibullvalene, Bromination, Polybromides, Polychlorides, Polyhalogenides 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Synthesis / CS-P-02

1121

The First And Efficient Synthesis Of Some Of The Polyhalogenated 
Benzobarrelenes: Unusual Formation Of A Benzosemibullvalene Derivative 

 
S. Eşsiz, M.E. Şengül, D.D. Gültekin, A. Daştan 

Atatürk University Department of Chemistry, 25240, Erzurum, Turkey 
Presenting author: sessiz@atauni.edu.tr 

 
In general, the class of molecules led by barrelene and including its benzo derivatives offers the possibility of several 
mechanistically interesting investigations. For example, these compounds exhibit a unique behaviour in the photochemical 
Di-π-methane rearrangement [1-2] and in the cationic Wagner–Meerwein rearrangement [3-4]. In addition to mechanical 
aspect, highly brominated compounds have numerous industrial applications as pesticides, plastics, fire-retardants, and 
pharmaceutical chemicals, and play an important role as key compounds for the synthesis of other derivatives [2,5].  
 
The low and high temperature bromination reaction of tetrachlorobenzobarrelene was studied and the possible role of a 
neighboring group in rearrangements was investigated in this study. The bromination reaction of benzobarrelenes at high 
temperature gives non-rearranged products. The new polyhalogenated benzobarrelenes was synthesized via 
dehydrobromination of the formed products with t-BuOK in good yields [6]. 
 
 

Cl

Cl

Cl

Cl
Br

Br

Cl

Cl
Cl

Cl

Br

Br  
 
 

The elimination reaction of cyclopropanoid dibromide with a base unusually resulted in the formation of a 
benzosemibullvalene derivative [6].  
 
 

Br

Br

Cl
Cl

Cl
ClClCl

Cl
Cl Br

ClCl

Cl

Cl

t -BuOK

Br

t -BuOK

 
 
References 
 
1. Zimmerman, H.E., Givens, R.S., Pagni, R.M., J. Am. Chem. Soc. 90, 6096-6108 (1968). 
2. Altundas, R., Dastan, A., Unaldi, N.S., Guven, K., Uzun, O., Balci, M., Eur. J. Org. Chem., 526-533 (2002). 
3. Barkhash, V.A., Topics in Current Chemistry 116, 1-265 (1984). 
4. Dastan, A., Balci, M., Hokelek, T., Ulku, D., Buyukgungor, O., Tetrahedron 50, 10555-10578 (1994). 
5. Adam, W., Balci, M., Cakmak, O., Peters, K., Saha-Moller C.R., Schulz, M., Tetrahedron 50, 9009-9024 (1994). 
6. Sengul M.E., Gultekin D.D., Essiz, S., Daştan, A., Tetrahedron 65, 4859-4865 (2009).  
 
Keywords: Benzobarrelene, Benzosemibullvalene, Bromination, Polybromides, Polychlorides, Polyhalogenides 

MoO2(VI) COMPLEX WITH AN ONS CHELATING SALICYLALDEHYDE THIOSEMICARBAZONE  

S. Duman

Istanbul University, Faculty of Engineering, Department of Chemistry, 
34320 Avcılar, Istanbul, Turkey 

songul@istanbul.edu.tr 

, B. Ülküseven, İ. Kızılcıklı 

Thiosemicarbazones and their metal complexes have raised considerable interest in pharmacology due to their 
wide range of biological activities such as antitumor, antiviral, antifungal, anti-malarial, and antioxidant 
properties [1, 2]. The known molybdenum(VI) complexes of thiosemicarbazones of the general formula 
[MoO2L(D)] are potential catalysts as the coordinated D molecule may be replaced by an activated enzyme 
molecule [3]. 

Herein, we present the elemental analysis, electronic, IR, 1H-NMR data and single crystal X-ray diffraction 
studies of methanol solvated dioxomolybdenum(VI) complex of N4-butyl thiosemicarbazone having ONS donor 
set. The ligand connects to the molybdenum centre through sulfur atom, hydrazine nitrogen atom and phenolic 
oxygen atom. The second ligand, MeOH coordinates to dioxomolybdenum ion and the sixth coordination sites 
of the central atom has been completed by the oxygene atom. 

 

Figure: The ORTEP view of [MoO2LMeOH] 
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Researches involving boron-containing phthalocyanines are at a much more elementary stage of development both as 
chemical entitites and certainly in terms of their biological evaluation [1].  Since the discovery of phthalocyanines, although 
many efforts have been shown towards synthesis of their various derivatives, only a very limited number of synthesis 
procedures related to boron-containing phthalocyanines has been reported. In general there are two main approaches in 
the synthesis of boronated phthalocyanines. The first one is based on modification of preformed macrocyclic core through 
the introduction of a boron moiety. The other one includes the template condensation of the corresponding boron-
containing phthalonitriles. Low stability of majority of tri- and tetra-coordinated boron compounds under conditions of the 
template condensation precludes use of the latter approach [2]. Boron Neutron Capture Therapy (BNCT) is a binary 
therapeutic modality which is currently under investigation for the treatment of cancer. Phthalocyanines have recently 
been proposed as boron carriers to target tumoral tissues in BNCT treatment due to their selectivity of accumulation in 
tumor over many normal tissues [3]. This study includes the synthesis of metal-free and Co(II)-phthalocyanine carrying eight 
dodecaborane units (96 boron atoms). Furthermore, the first step of the preparation of metal-free and Co(II) target 
phthalocyanine was carried out by cyclotetramerization of  4-(3,5-dimethoxyphenoxy)phthalonitrile with lithium (in 
pentanol) and Co(II) salt, respectively. In the second step the reaction of (Bu4N)[B12H11O(CH2CH2)2O] [4] with [2,9,16,23-
tetra-(3,5-dihydroxyphenoxy)phthalocyaninecobalt] and its metal-free derivative took place [5]. The synthesis and 
characterization of novel phthalocyanines with eight dodecaborane units are described in this study. 
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Researches involving boron-containing phthalocyanines are at a much more elementary stage of development both as 
chemical entitites and certainly in terms of their biological evaluation [1].  Since the discovery of phthalocyanines, although 
many efforts have been shown towards synthesis of their various derivatives, only a very limited number of synthesis 
procedures related to boron-containing phthalocyanines has been reported. In general there are two main approaches in 
the synthesis of boronated phthalocyanines. The first one is based on modification of preformed macrocyclic core through 
the introduction of a boron moiety. The other one includes the template condensation of the corresponding boron-
containing phthalonitriles. Low stability of majority of tri- and tetra-coordinated boron compounds under conditions of the 
template condensation precludes use of the latter approach [2]. Boron Neutron Capture Therapy (BNCT) is a binary 
therapeutic modality which is currently under investigation for the treatment of cancer. Phthalocyanines have recently 
been proposed as boron carriers to target tumoral tissues in BNCT treatment due to their selectivity of accumulation in 
tumor over many normal tissues [3]. This study includes the synthesis of metal-free and Co(II)-phthalocyanine carrying eight 
dodecaborane units (96 boron atoms). Furthermore, the first step of the preparation of metal-free and Co(II) target 
phthalocyanine was carried out by cyclotetramerization of  4-(3,5-dimethoxyphenoxy)phthalonitrile with lithium (in 
pentanol) and Co(II) salt, respectively. In the second step the reaction of (Bu4N)[B12H11O(CH2CH2)2O] [4] with [2,9,16,23-
tetra-(3,5-dihydroxyphenoxy)phthalocyaninecobalt] and its metal-free derivative took place [5]. The synthesis and 
characterization of novel phthalocyanines with eight dodecaborane units are described in this study. 
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Porphyrazines may be considered to be structural hybrids of the well-studied porphyrins and phthalocyanines. As such, they 
provide an excellent opportunity to explore the subtle effects of ligand structure on the properties of coordinated metal 
ions in porphyrinic complexes. In addition, tetraazaporphyrins reveal various unique properties (optical, electrochemical, 
and catalytic) which make them of interest in their own right [1,2]. 
[Octakis(4-biphenylmethylthio)porphyrazinato] magnesium carrying eight (4-biphenylmethylthio) groups on the periphery 
positions have been synthesized by cyclotetramerization of 2,3-bis(4-biphenylmethylthio) maleonitrile in magnesium 
butanolate. Its demetallation by treatment with trifluoroacetic acid resulted in the metal-free derivative. Further reaction 
of this product with copper(II), zinc(II) or cobalt(II) acetate have led to the metallo derivatives. Then, chloro-octakis (4-
biphenylmethylthio) porphyrazinato iron (III) (FePzCl) was prepared by the reaction of metal-free porphyrazine with iron (II) 
acetate and further treatment with HCl solution. The monomeric bisaxial complex [FePz(py)2] [3] as well as the bridged 
complex [FePz(pyz)]n [4,5] were formed as stable complexes by reacting FePzCl with pyridine or pyrazine, respectively. 
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Figure 1. μ-Pyrazine[octakis(4-biphenylmethylthio) porphyrazinato] iron(II) [FePz(pyz)]n. 
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Coumarin (2H-chromen-2-one, 2H-1-benzopyran-2-one) derivatives are a very important class of oxygen heterocycles 

[1].  They  have interesting photophysical and photochemical properties and a wide range of applications in laser dyes, 
photosensitizers, pesticides, etc. [2].  

Also, phthalocyanines (Pcs) have many applications such as in liquid crystals, non-linear optics, gas sensors, 
semiconductor devices and electrochromic displays. Furthermore, Pcs have photosensitizing potential  in the photodynamic 
therapy (PDT) of certain types of cancers [3].   

Because of the biological significance of both coumarins and Pcs it is worth to combine these two functional units into 
a single compound via synthetic methology [4]. The aim of this study is to prepare novel coumarin substituted 
phthalocyanines and investigate their photophysical and photochemical properties for photodynamic therapy. 

 

                                                 
         Phthalocyanine                                                          

Figure 1: Chemical structure of the coumarin substituted zinc  phthalocyanines 
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Coumarin (2H-chromen-2-one, 2H-1-benzopyran-2-one) derivatives are a very important class of oxygen heterocycles 

[1].  They  have interesting photophysical and photochemical properties and a wide range of applications in laser dyes, 
photosensitizers, pesticides, etc. [2].  

Also, phthalocyanines (Pcs) have many applications such as in liquid crystals, non-linear optics, gas sensors, 
semiconductor devices and electrochromic displays. Furthermore, Pcs have photosensitizing potential  in the photodynamic 
therapy (PDT) of certain types of cancers [3].   

Because of the biological significance of both coumarins and Pcs it is worth to combine these two functional units into 
a single compound via synthetic methology [4]. The aim of this study is to prepare novel coumarin substituted 
phthalocyanines and investigate their photophysical and photochemical properties for photodynamic therapy. 

 

                                                 
         Phthalocyanine                                                          

Figure 1: Chemical structure of the coumarin substituted zinc  phthalocyanines 
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Synthesis And  Structural Characterization Of Novel 
Substituted 4H-1,2,4- Triazole Family 
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The 1,2,4-triazole compounds are considered that heterocycles are interesting since they possess important 
pharmacological activities such as antifungal and antiviral activities [1-2]. Fluconazole, itraconazole, ravuconazole, 
voriconazole, ICI 153066 and posaconazole can be examples of antifungal drugs. Triazoles are a group of compounds which 
have both fungitoxic and plant growth-regulating properties. In addition, they can also protect plants against various 
environmental stresses. Triazoles affect the isoprenoid pathway and alter the levels of certain plant hormones [3-4].  

           

Figure 1:Synthesis of compound 3 

In this paper, we report the synthesis and structural properties of some novel 4-(4-methoxyphenethyl)-3,5-disubstitue-4H-
1,2,4-triazoles (4) and 4-(4-methoxyphenethyl)-5-alkyl/aryl-2H-1,2,4-triazol-3(4H)-ones (5). Compounds  (6)  and (7) were 
synthesized from the reaction of corresponding compounds (4) and (5) with BBr3 respectively.As part of our ongoing study 
of the relationship between the molecular and crystal structures of the triazole derivatives, the X-ray crystallographic 
analysis with DFT calculations of the triazole compound has been undertaken.  
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Heterocyclic compounds have a valuable place in pharmaceutical chemistry [1]. Among these type compounds, five 
membered heterocyclic compounds containing nitrogen are an important class of medicinal chemistry. Especially, Synthesis 
of imidazole derivatives has been a subject of great interest because of their biological activities such as antifungal, 
anticancer, antitubercular, antihelmintic, antimicrobial, antiallergic, antioxidant, antihistaminic, antitumor and lipase 
inhibition [2-4]. In this work, we have developed a new method for the synthesis of N-substitueimidazole derivatives by 
using microwave irradiation. 
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Figure 1: Synthetic route for imidazole derivatives 
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Heterocyclic compounds have a valuable place in pharmaceutical chemistry [1]. Among these type compounds, five 
membered heterocyclic compounds containing nitrogen are an important class of medicinal chemistry. Especially, Synthesis 
of imidazole derivatives has been a subject of great interest because of their biological activities such as antifungal, 
anticancer, antitubercular, antihelmintic, antimicrobial, antiallergic, antioxidant, antihistaminic, antitumor and lipase 
inhibition [2-4]. In this work, we have developed a new method for the synthesis of N-substitueimidazole derivatives by 
using microwave irradiation. 
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Heterocyclic systems can be divided into two main classes which are the compounds containing an excess of or 
insufficient/deficient π electrons. Perimidine (1H-naphtho-[1,8-d,e] pyrimidine, 1H-benzo[d,e]quinazoline, perinaphth-
imidazole) systems include both an excess and a deficiency of π electrons [1]. The increasing number of publications on the 
chemistry of perimidines shows the importance of their promising nature. Perimidine derivatives have found extensive 
applications for a long time in the dyeing of various fibres [2, 3], as additives to liquid crystal displays [4], and in many other 
instances [5]. Recently, the biological activity of perimidines has attracted attention with numerous publications. 

In this work, we have synthesized 2- substituted perimidine and benzimidazole derivatives and compared their lipase 
activity. 
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Figure 1: Synthesis of Benzimidazole and Perimidine Derivatives 
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Heterocyclic compounds that possess 1,2,4-triazole ring have relevance to the  pharmacological properties. In addition to 
this kind of relevance, it was reported that Schiff bases that were originated from triazole compounds possessed some 
biological activities[1-3].  Thiosemicarbazide derivatives were reported to have stronger inhibitory effects on LP levels and 
more substantial scavenger effects on DPPH radical than those of their cyclic counter parts namely, 1,3,4-thiadiazoles and 
2H-1,2,4-triazole-3(4H)-thiones. Therefore, in this study, we proposed the synthesis of a new series of hybrid molecules 
which possess triazole-schiff base, triazole-triazol/tiol, triazole-thiosemicarbazide including thiophene for more efficacious 
biologically activities [4]. Compound 1 with ethyl bromoacetate by refluxing in absolute ethanol in presence of sodium 
ethoxide afforded the ethyl acetate derivative (2) . Then, this ester (2) was converted to the corresponding hydrazide, 2-(4-
amino-5-oxo-3-(thiophene-2-ylmethyl)-4,5-dihydro-1,2,4-tiazol-1-yl)acetohydrazide (3) via the reaction with hydrazine  
hydrate. The condensation of acetohydrazide (3) with several aromatic aldehydes (1 mol and 2 mol) in ethanol afforded the 
Schiff bases (6, 7), respectively. The synthesis of thiosemicarbazide derivatives (4) was performed from the reaction of 3 
with isothiocyanate derivatives in ethanol. The cyclization of compounds 4 in the presence of sodium hydroxide resulted in 
the formation 5. 

 
Figure 1: Synthesis of compounds 
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Heterocyclic compounds that possess 1,2,4-triazole ring have relevance to the  pharmacological properties. In addition to 
this kind of relevance, it was reported that Schiff bases that were originated from triazole compounds possessed some 
biological activities[1-3].  Thiosemicarbazide derivatives were reported to have stronger inhibitory effects on LP levels and 
more substantial scavenger effects on DPPH radical than those of their cyclic counter parts namely, 1,3,4-thiadiazoles and 
2H-1,2,4-triazole-3(4H)-thiones. Therefore, in this study, we proposed the synthesis of a new series of hybrid molecules 
which possess triazole-schiff base, triazole-triazol/tiol, triazole-thiosemicarbazide including thiophene for more efficacious 
biologically activities [4]. Compound 1 with ethyl bromoacetate by refluxing in absolute ethanol in presence of sodium 
ethoxide afforded the ethyl acetate derivative (2) . Then, this ester (2) was converted to the corresponding hydrazide, 2-(4-
amino-5-oxo-3-(thiophene-2-ylmethyl)-4,5-dihydro-1,2,4-tiazol-1-yl)acetohydrazide (3) via the reaction with hydrazine  
hydrate. The condensation of acetohydrazide (3) with several aromatic aldehydes (1 mol and 2 mol) in ethanol afforded the 
Schiff bases (6, 7), respectively. The synthesis of thiosemicarbazide derivatives (4) was performed from the reaction of 3 
with isothiocyanate derivatives in ethanol. The cyclization of compounds 4 in the presence of sodium hydroxide resulted in 
the formation 5. 

 
Figure 1: Synthesis of compounds 
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Quinoxaline derivatives are some of the most studied compounds due their reported biological activity as antibacterial 
agents. Echinomycin, an antibiotic used against some microbial diseases has two quinoxaline nuclei in its structure. 
Methods based on microwave activation to produce quinoxalines in short reaction times using 1,2-dicarbonil compounds 
and 4-sustituted-1,2-phenilendiamine have been tested giving good yields. The same reaction using asymmetric 1,2-
dicarbonilic compound (scheme 1) is regioselective.  
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In order to prepare allosteric echinomicyn compounds from 6-sustituted 2,3-quinoxalines previously obtained by 
microwave irradiation [1], cyclocondensation reactions were carried on showing a high regioselectivity. Bromination 
favored the conversion of 2-alquil substituent in the respective haloderivative, however, any reaction was observed when 
methyl group is in position 3 (scheme 2). In the same way, oxidation of 6-sustituted 2,3-alquil quinoxalines produced only 
the 2-carboxi or the 2-carbonil derivative. Regiosectivity of these combined techniques could be directed by the substituent 
in position 6. In this work, we discuss the unequivocal assignation of the resulting regioisomers by current spectroscopic 
techniques and 1D and 2D NMR.  
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 [1] Free solvent microwave assisted synthesis and in vitro antibacterial screening of quinoxalines and pyrido[2, 
3b]pyrazines. J.J. Morales-Castellanos José. Ramírez-Hernández Karina. Rodas R. Oscar, Peralta-Cruz Javier. Molecules. 17, 
5164-5176 (2012).  
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Many studies have been done on cadmium compounds especially because of their poisonous properties. A number of new 
nitrocomplexes of Cd(II) were synthesized by reaction of CdCl2.2H2o with oxadiazole ligands. The used ligands have some 
biological properties. DTG, DTA and TGA of these complexes were studied and show their thermal stabilities.[1-7] 
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biological properties. DTG, DTA and TGA of these complexes were studied and show their thermal stabilities.[1-7] 

NO2

NO2
N

N

O
O

Me

O

N

N

O

NO2

NO2 

REFERENCES 

1- S.Singh.European.joumal of medianal chemistry 39,459(2004). 
2- A.V.J.Netto,P.M.Takahashi,R.C.G.Srem,A.e.Mauro and H.E.Zorel Juniur Analytical and Applhed Pyrolysis, 

183(2004). 
3- W.W.W.Cadmium.com  
4- G.Zhang et al,Spectrochimica Acta Part A68,1016-1018(2007). 
5- Mabbs, F. E.; Machin, D. J. "Magnetism and Transition Metal Complexes", Chapman and Hall, London, 1973.  
6- O. Pouralimardan et al. Inorganica Chimica Acta 360, 1599(2007). 
7- B.K.Singh et al,Spectrochimica Acta Part A68, 63-73(2007). 

 
Keywords: cadmium compounds, oxadiazole, nitrocomplexes 

Reactions Of 2-Nitro-Pentachloro-1,3-Butadiene With Heterocyclic Thiols 
 

Sibel Sahinler Ayla, Funda Ozkok and Cemil Ibis 
 

Istanbul University Faculty of Engineering Department of  Chemistry, 34320                                   
Avcılar-İstanbul-Turkey 

Presenting authour: sibelsah@istanbul.edu.tr 
 

Reactions of nitro-substituted polyhalogeno-1,3-butadiene compounds with S- or N- nuclephiles have been investigated for 
many years[1-2]. The following vinylic substitution of the mono(thio)substituted compounds leads to form 
di(thio)substituted derivatives[3]   
 
 
In this study, the novel thio-substituted 2-nitrodiene compounds were synthesized. The structures of novel compounds 
were characterized by using Micro analysis, 1H-NMR, 13C-NMR, FT IR, MS, UV-vis.  
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Figure 1: 2-nitro-pentachloro-1,3-butadiene and novel thiosubstituted compounds 
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Novobiocin (Nvb) is a coumarin-derived antibiotic used as a competitive inhibitor of the bacterial ATP binding gyrase B 
subunit, blocking the negative supercoiling of relaxed DNA. Recent works showed that Nvb binds to heat shock protein 90 
(hsp90) at the C-terminal nucleotide-binding region [1]. The structure-activity relationship, as revealed by Blagg, suggested 
that 4-hydroxy moiety of the coumarin ring and the 3-carbamate of the noviose appendage were detrimental to hsp90 
inhibitory activity [2]. In this work, a facile and direct synthetic entry to 3-amidocoumarins is reported based on the Cu(I)-
catalyzed and microwave-assisted C-O bond formation of coumarin under benign conditions in a one-pot procedure from 
azlactones [3,4]. 
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Conjugated scaffolds based on thienothiophenes are interesting targets for organic charge carrier transport materials. 
Dibenzo[bc,fg][1,4]dithiapentalene (1) has previously been prepared by an intramolecular Nucleophilic Aromatic 
Substitution (SNAr) reaction of 9-fluorodibenzo[b,d]thiophen-1-thiol (X , Y = S). When the same reaction is performed on the 
corresponding oxygen containing compound (X, Y = O), macrocycle (2) is generated as a result of an intermolecular SNAr 
cyclization.[1] To shed further light on this reaction type, we present here an attempt to prepare the mixed (O,S) compound 
dibenzo[bc,fg][1,4]oxathiapentalene (3) from 9-fluorodibenzo[b,d]thiophen-1-ol (X = S, Y = O). However, like a previous 
strategy to make this molecule, the attempt failed.[2] We rationalize the results by a computational study of the reaction 
energetics and profiles of the SNAr reactions.[3] 

 

Figure 1: Nucleophilic Aromatic Substitution (SNAr) reactions 
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The synthesis of multi ring-fused indolobenzazocinone derivatives 4, an antimitotic agent,      [1-2] has been carried out 
using palladium-catalyzed C-H activation/intramolecular amidation of benzodazocinones 3 which were synthesized by the 
ring annulations of dihydroisoquinolines 1 and azlactone 2 in refluxing acetonitrile. [3] The target compounds, 
indolobenzazocin-8-one derivatives, were evaluated for their cytotoxicity against the cancer cell lines HUCCA-1, A-549, 
HepG2, and MOLT-3. The results showed that an unsubstituted indolobenzazocin-8-one exhibited very good activities in the 
nanomolar IC50 value range (HepG2 and MOLT-3). [4] 
 

 
 
Scheme 1: Synthesis of indolobenzazocin-8-ones 4 
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Chagas disease, or American trypanosomiasis, caused by the protozoan Trypanosoma cruzi, is a neglected tropical disease 
which affects 16–18 million people in large areas of Latin America. There are two main drugs used for the treatment of this 
disease, but both are toxic and present severe side effects [1]. The need of more effective drugs, has stimulated the search 
for new compounds with potential clinical utility. Taking into account that natural and synthetic naphthoquinones [2], as 
well as 2-phenoxy-1,4-naphthoquinones have demonstrated potent trypanosomicidal activity [3], the synthesis of a set of 
new aryloxy heterocyclic quinones based on benzofurane (1), indole (2) and quinoline (3) was initiated for evaluate their 
trypanosomicidal activity. 

 

 
 
The in vitro anti-trypanosomatid activity was measured by a fixed dose protocol [4], using epimastigotes of T. cruzi 
Tulahuen 2 strain. The molecular modeling of all quinonic structures and the calculation of hydrophobic (logP), electronic 
(HOMO and LUMO energies) as well as bioaviabily descriptors (Lipinsky drugability) was performed. Finally, using the above 
mentioned software and the Amber99 force field, a molecular docking between the quinones and the 
trypanothione/glutathione reductases key enzymes was performed to analyze the putative impact in the oxidative stress 
defenses that might cause the quinones when bound to one or both enzymes. All in silico protocols were used as described 
[5]. The relationship between structure and activity will be discussed. 
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Coumarins and their derivatives have been found to exhibit a variety of biological and pharmacological activities and have 
raised considerable interest because of their potential beneficial effects on human health 1.  
     They have been reported to possess among others: antibiotic 2, antibacterials3, antitumor 4, antiviral agents 5-7, 
anticoagulants 8,9, against psoriasis 10, antioxidant 11, anticancer 12,13, anti-inflammatory 14-16, analgesic 17 and diuretic 
properties 18. Apart from the medicinal applications coumarins are also used as sweetener, fixative of perfumes 19, 
enhancer of natural oils such as lavender, a food additive in combination with vanillin, a flavour/odour stabilizer in 
tobacco19, an odour masker in paints and rubber. 
     In this study, a series of some 4-(aza substitued) methylene substitued mono and dihydroxy coumarin compounds were 
synthesized with reaction of 4-chloromethyl-6,7-dihydroxy coumarin or 4-chloromethyl-7,8-dihydroxy coumarin and various 
amino compounds. Both 4-azasubstituted methylene 6,7-dihydroxy coumarin and 7,8-dihydroxy coumarin derivatives were 
prepared in good yields. The synthesised original products were identified with 1HNMR,13C-NMR and mass spectrometry. 
 
    In addition to, synthesized coumarines were evaluated for their antioxidant and antielastase activities. Different in vitro 
methodologies such as total reducing power, 1,1-diphenyl-2-picryl-hydrazil (DPPH·) free radical scavenging, ABTS radical 
scavenging activity were used as antioxidant activity. All the tested compounds exhibited potent free radical scavenging 
ability and antielastase activites. 
 
 
Keywords: 4-alkylamminomethyl substitue coumarin derivatives, antioxidant activity, radical scavenging activity, 
antielastase activity. 
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Coumarins and their derivatives have been found to exhibit a variety of biological and pharmacological activities and have 
raised considerable interest because of their potential beneficial effects on human health 1.  
     They have been reported to possess among others: antibiotic 2, antibacterials3, antitumor 4, antiviral agents 5-7, 
anticoagulants 8,9, against psoriasis 10, antioxidant 11, anticancer 12,13, anti-inflammatory 14-16, analgesic 17 and diuretic 
properties 18. Apart from the medicinal applications coumarins are also used as sweetener, fixative of perfumes 19, 
enhancer of natural oils such as lavender, a food additive in combination with vanillin, a flavour/odour stabilizer in 
tobacco19, an odour masker in paints and rubber. 
     In this study, a series of some 4-(aza substitued) methylene substitued mono and dihydroxy coumarin compounds were 
synthesized with reaction of 4-chloromethyl-6,7-dihydroxy coumarin or 4-chloromethyl-7,8-dihydroxy coumarin and various 
amino compounds. Both 4-azasubstituted methylene 6,7-dihydroxy coumarin and 7,8-dihydroxy coumarin derivatives were 
prepared in good yields. The synthesised original products were identified with 1HNMR,13C-NMR and mass spectrometry. 
 
    In addition to, synthesized coumarines were evaluated for their antioxidant and antielastase activities. Different in vitro 
methodologies such as total reducing power, 1,1-diphenyl-2-picryl-hydrazil (DPPH·) free radical scavenging, ABTS radical 
scavenging activity were used as antioxidant activity. All the tested compounds exhibited potent free radical scavenging 
ability and antielastase activites. 
 
 
Keywords: 4-alkylamminomethyl substitue coumarin derivatives, antioxidant activity, radical scavenging activity, 
antielastase activity. 
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Two new diamines (L1, L2) and their four [1 + 1] condensed cyclic amides (M1–M4) were synthesized via simple procedure 
affording high yields. The compounds were characterized by elemental analyses, mass, FT–IR, 1H, and 13C NMR spectral data 
[1]. The compounds have been named according to the IUPAC Phane Nomenclature System [2]. The antimicrobial activities 
of the compounds were evaluated using the disk diffusion method in dimethyl sulfoxide (DMSO) as well as the minimal 
inhibitory concentration (MIC) dilution method, against several bacteria and yeast cultures. The results were compared 
with those of commercial antibiotic and antifungal agents [3]. K and Na ion transport permeability with macrocyclic amides 
(M2) and (M3) were also investigated [1].   
 

  
Figure 1: i. Four novel cycoloheterophane amides were synthesized (M1–M4). ii. Apparatus used for ion transport study 
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Calixarenes are synthetic macrocycles easily prepared by condensation of phenol and formaldehyde, possessing a unique 
three-dimensional surface, with a cavity and two regions differing in their molecular architecture. A wide range of 
supramolecular derivatives have been obtained from calixarenes, being very attractive because of their ability to bind a 
variety of ions and neutral molecules [1]. The recognition and formation of selective complexes with biological compounds 
are particularly interesting applications of the functionalized calixarenes [2]. On going with the development of our studies 
in this area [3], we present herein the condensation of functionalized calyx [4]arenes with amino groups on the lower rim to 
the drimane type carbaldehyde drimenal (Figure 1). Although Schiff bases from amino calixarenes have been reported in 
literature most of them have been synthesized from aromatic aldehydes.  

 

Figure 1: Reagents and conditions for amino derivatives preparation and further condensation with                        drimenal. 

Drimenal is readily obtained by oxidation (PCC) of the natural driman-alcohol (-) drimenol, first isolated in 1948 from the 
bark of Drimys Winteri [4]. A number of natural aldehydes with drimane skeleton have shown antifeedant and antifungal 
activities and interest has grown for nitrogenated drimane derivatives in relation with antifungal properties [4]. Imines from 
amino calixarenes and drimane type carbaldehydes are the first approach to series of compounds with promising 
applications, due to the proven biological activities of these aldehydes, the ability of calixarenes to complex with biological 
compounds and the fact that most of the calixarene derivatives showed low or no toxicity in the animal models, until this 
time [2]. 

Acknowledgements. We thank DIPOG (Facultad de Química) and VRI Pontificia Universidad Católica de Chile) for financial 
support. 
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Eugenol, the principal chemical component of clove oil from Eugenia aromatica has been long known for its analgesic, local 
anesthetic, anti-inflammatory, and antibacterial effects. It is used in the form of a paste or mixture as dental cement, filler 
and restorative material [1]. In addition, eugenol is a flavoring agent in cosmetic and food products. Eugenol and related 
compounds are important antioxidants [2].    
Isoquinoline alkaloids are a large family of natural products with a variety of powerful biological activities, including 
inhibition of cellular proliferation. Within the isoquinoline family, pyrroloisoquinoline alkaloids have been paid considerable 
attention in recent years because they display interesting biological activities such as antidepressant, muscarinic agonist, 
antiplatelet and antitumor activity [3].   
 
  

O

OH HO

H3CO

N

R

CH3

R: -CH2CH3, -CH2CH2CH3, 4-NH2-Ph, 4-Cl-Ph  

In this study, isoquinoline derivatives was synthesized from eugenol and nitrile compound with ritter reaction. The 
compounds could have biological properties. 
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[3] Moreno, L., Párraga, J., Galán, A., Cabedo, N.,  Primo, J., Cortes, D.;  Bioorganic & Medicinal Chemistry, 20,  6589–6597, 
2012.  
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The carbocation rearrangements are one of the most common molecular rearrangements in organic chemistry. Starting 
from cyclopropyl methanol groups, compounds 1, 2 and 3 give a sequential rearrangement [1]. 

 

To synthesize benzonorbornadiene derivatives including cyclopropyl methanol similar to the compound 3, spiro[2.4]hepta-
4,6-dien-1-ylmethyl 3,5-dinitrobenzoate (4) was reacted with benzyne (5) in this work. After reaction two cycloaddition 
products were isolated and the corresponding alcohols were synthesized from their hydrolysis reaction. As a result, 
chlorides 6 and 7 were obtained from reactions of these alcohols with SOCl2, respectively. 

 

Compounds 6 and 7, obtained from chlorination reactions, were isolated by chromatographic methods and their structures 
were determined by spectroscopic data. 

We are grateful to Atatürk University and TÜBİTAK (109T403) for their financial supports. 
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Selective generation of quaternary stereocentres is still a big challenge in synthetic organic chemistry[1]. Recently we 
successfully employed a sequence of enantioselective cyclopropanation of 3-methyl indole and subsequent ring cleavage in 
the asymmetric synthesis of desoxyeseroline,[2] an alkaloid featuring a quaternary carbon. The previously unknown 
enantioselective cyclopropanation of indoles[3] was effected under copper catalysis in the presence of a carbohydrate-
bis(oxazoline) ligand designed in our group.[4] 
 
In order to establish asymmetric cyclopropanation as a general method for the construction of quaternary carbon 
stereocentres, we now explore this reaction on other electron-rich heterocycles as substrates. To our delight, initial studies 
with α-Angelica lactone, an inexpensive bulk chemical derived from levulinic acid, and ligand 3-O-Ac glucoBox as chiral 
inductor gave excellent yield, high diastereoselectivity and up to 87%ee for the endo product. 

 
Figure 1: Enantioselective cyclopropanation of α-Angelica lactone using ligand 3-O-Ac glucoBox. 

Currently we are working on improvement of the enantioselectivity of this transformation and towards its application in 
natural product synthesis: base-mediated cleavage of the cyclopropane ring in the endo product will give a γ,γ-disubstituted 
butenolide as chiral building block, which can be elaborated into (-)-Pinnatolide[5] or (+)-Ipomeamarone[6]. 

Figure 2: Enantioselective cyclopropanation of α-angelica lactone. 
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Ethyl 4,5-dihydro-5-oxo-2-aryl(1H)pyrrole-3-carboxylate (pyrrolinone ester) is an intermediate with a methylene carbon in 
position 4 which activated by carbonyl and ester group. A condensation with, esters, diazonium salt and a reaction with 
aromatic nitriles can be carried out [1-2]. N-analogues of Pechmann dye with identical aryl groups in the 5, 5´-positions and 
carboxy ester groups in the 3,3´-positions were synthesized by oxidative dimerization of the pyrrolinone esters. Using 
thiophene derivatives of pyrrolinone ester, new hydrazone dyes were prepared and its spectral properties was studied. 
Asymmetrical diketopyrrolofuran pigments was prepared and fluorescence quantum yield was calculated. We thank the 
Ministry of Education, Youth and Sports of the Czech Republic for financial support (Project CZ.1.07/2.3.00/30.0021 
“Enhancement of R&D Pools of Excellence at the University of   Pardubice”).  

 
 
Figure 1: The synthesis of colorants based on pyrrolinone ester 
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The synthesized of derivates of dithionepyrrole is a hot subject that has been studied extensively. Because of electronic and 
phovoltaic properties of these substances, the compounds of dithionepyrrole have been synthesized and optical, 
electronical and photovoltaic properties have been investigated in the preparation of OLEDs [1] and OFETs [2]. In this study 
new generation N-alkyl-NH2, N-aryl-NH2 dithionepyrrole compounds were synthesized. These substances have not only aryl 
and alkyl groups but also have –NH2 functional groups which are used as electron supplying agents. Synthesized 
dithionepyrrole compounds containing functional groups -NH2 (Figure1) key molecules may play an important role in the 
future. 

 
Figure 1 1.Generation, 2.Generation and The New Generation the compounds of the DTP  
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Diterpene resin acids are important defense compounds of conifers against potential herbivores and pathogens [1]. The 
biological activity of natural abietane acids has been reviewed [2]. Antimicrobial, antiulcer and cardiovascular activities are 
the most representative for this class of diterpenoids.  
 
Abietic acid has an aromatic diterpene structure with three rings, three chiral carbon atoms, two conjugated C = C bonds, 
and a reactive carboxyl group. Due to this structure, abietic acid and its derivatives show biological activity and intriguing 
chirality [3], antiallergic [4], anti-inflammatory [5]. Despite the diverse biological properties of this family of compounds, 
little effort has been made for the biological study, specially of derivatives. 
 
In this study, an advanced intermediate enone was synthesized by in a series of reactions. Firstly, commercial (-)-abietic 
acid was esterified by treatment with lithium hydroxide and methyl sulfate to obtain methyl ester in a quantitive yield. 
Double bonds in methyl abietate was brominated by using %33 HBr, then eliminated  dibromomethylabietate for 
converting diene. Further ozonolysis of diene with aceitic acid and zinc to give the enone (Figure 1). 
 

 
 

Figure 1 : Synthesis of an intermediate enone obtained from (-)- abietic acid. 
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Figure 1 : Synthesis of an intermediate enone obtained from (-)- abietic acid. 
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      Eleven novel Zn(II) complexes [Zn2(nap)4],  [Zn(nap)21,10-phen],[Zn(nap)22,9-dmphen],[Zn(nap)22,2-bipy], [Zn(nap)2(2-
ampy)2],[Zn2(nap)4(4-pic)2],[Zn(nap)24,4-bipy]n,[Zn2(nap)4(quin)2],[Zn(nap)2(imid)2], [Zn(nap)2(1,2-
dmimid)2],[Zn(nap)2(pyrazole)2]were synthesized and characterized by IR, UV-Vis, 1H NMR, 13C{1H} NMR spectroscopy. X-ray 
crystallography for one complex was also determined. In order to assess the effect of the metal ions on the anti-bacterial activity, 
the ligands and their complexes have been screened in-vitro, against Gram positive, (G+) bacteria (Staphylococcus aureus and 
Micrococcus luteus) and Gram negative, (G-) bacteria (Klebsiella pneumoniae, Pseudomonas aeruginosa, Proteus mirabilis and 
Escherichia coli)  using the agar well diffusion method. All complexes exhibit anti-bacterial activity against the tested bacterial 
species except one complex. Due to the higher anti-bacterial activity of  some complexes they were chosen and tested with their 
parent nitrogen donor ligands to determine the effect of the complexation on the anti-bacterial activity. The obtained results 
showed lower and higher anti-bacterial activity than their parent nitrogen donor ligands against the tested bacterial species due 
to complexation. 

 

 

 

 

Figure 2: Structural formula of D-naproxen. 

 

 

 

Figure 1: X-Ray structure of Zn(nap)2 2,9-dmphen.        

 
Keywords: Zinc complexes, Naproxen, Anti-bacterial activity, Nitrogen donar ligands. 

D-Naproxen 

Figure 3: The structure of 2,9-dimethyl-1,10-
phenanthroline. 
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Thiols and thioethers are fundamental and important fuctional groups in organic chemistry. The  importance of sulfur-
containing compounds in biological systems and materyal science is also known. [1-3] 
In this study, firstly 1,1,3,3,4,4-hexachloro-1-butene compound was synthesized from the trichloroetylene’s free radical 
dimerization with dibenzoylperoxide [1-4] 1,1,3,3,4,4-hexachloro-1-butene, 1,1,2,3,4,4-Hexachloro-1,3-butadiene and 
1,1,3,4,4,4-Hexachloro-1-butene were used as starting compound to synthesize novel tetrakis(thio)substituted compounds. 

The structures of novel compounds were characterized by using Micro analysis, 1H-NMR, 13C-NMR, FT IR, MS, UV-vis. 
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Organometallic complexes containing cyclopentadienyl ligands functionalized with an appropriate coordination moiety 
have become of great importance because of their capability to bind hard and soft metal centers in a hemilabile manner.[1] 
Another important class of cyclopentadienyl-functionalized metal complexes are those substituted with a Crown ether or 
aza-macrocyclic units. This type of compounds which combined to a redox active organometallic fragment (ferrocene being 
the most extensively used) and crown ether, aza-macrocycles or nitrogen-sulphur mixed-macrocyclic have attracted the 
attention of several research groups, due to their applications as redoxresponsive 
Chemosensors. [2] 
In this work we want to report the syntheses the organometallic crown ether and aza macrocycle. The reaction of 
chlorocarbonyl cyrhetrene (1a) or chlorocarbonyl ferrocene (1b) with or 4’-aminobenzo-15-crown-5 or 1-aza-15-crown 
under nitrogen atmosphere, the solutions were refluxed overnight, giving the amide (2-4) respectively Scheme 1. The 
complexes were obtained as pure solids in a moderate and high yield. All complexes were characterized by 1H and 13C NMR, 
IR and MS. 

On the other hand, glassy carbon electrodes (GCE) were modified with 2-3 using drop coating technique with the aim to 
develop an analytical methods for cadmium determination with square wave anodic stripping voltammetry. (SWASV). 
Factors affecting the stripping performance, such as pH, adsorptive potential (Eads), accumulation time (tads), and 
interference by other ions were also evaluated.  
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In recent years, phosphorescent materials have attracted great interest because of their potential application in organic 
light emitting diodes (OLEDs) [1]. Iridium(III) complexes where strong spin orbit coupling leads to singlet-triplet state 
mixing, can result in high efficiency electrophosphorescence in OLED [2]. Their metal-ligand based luminescence provides 
the opportunity to tune the emission color over the whole visible spectrum by varying the attached ligands [3,4]. All these 
criteria make iridium(III) complexes as electroluminescent materials in OLEDs application. 

In this study, a new bipyridine derivative and its iridium complex which shows phosphorescence property were synthesized 
and characterized by IR, UV, emission and 1H NMR techniques. The spectroscopic properties of the iridium complex were 
investigated in various solvents. The obtained results show that it has high phosphorescence properties. 
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Azo dyes with heterocyclic diazo components have been extensively investigated to produce bright and strong colour 
shades ranging from red to greenish blue on synthetic fabrics. These results led to the development of commercial 
products, which replaced the conventional azobenzene disperse dyes [1]. 
 
In the first step of this study, 2-aminobenzothiazole reacted with ethyl cyano acetate to give corresponding 4-imino-2,3-
dihydropirimido[2,1-b]benzothiazole-2-one (1). Later   aniline and aniline derivatives were diazotised and coupled with 
compound 1 to give corresponding new azo dyes (1 (a-m) ).  
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X:   a= p-H;              b= p-NO2;      c= p-OMe;       d= p-Cl;        e= p-Me;       f= m-NO2;                                                                                  
g= m-OMe;       h= m-Cl;        i= m-Me;          j= o-NO2;     k= o-OMe;    l= o-Cl;         m= o-Me 

 

The synthesized azo dyes were characterized by  spectral methods. Visible region absorptions of synthesized compounds 
were examined in terms of various solvent, asid and base effects [2]. 
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In general the fused heterocyclic compound, pyrazolo[1,5-a] pyrimidine and its derivatives are known to possess 
pharmacological activity and anxiolytic properties. They are also used as intermediates in the dyestuff industry [1]. 
 
In the first step of this study, 5-amino-4-arylazo-3-methyl-1H-pyrazole reacted with ethyl cyano acetate to give 
corresponding 7-amino-3-arylazo-2-methyl-4H-pyrazole[1,5-a]pyrimidine-5-one (1). Later   aniline and aniline derivatives 
were diazotised and coupled with compound 1 to give corresponding new azo dyes (2 (a-m) ).  
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The synthesized disazo dyes were characterized by spectral methods. Visible region absorptions of synthesized compounds 
were examined in terms of various solvent, acid and base effects [2]. 
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Cyclopentadienyl-functionalized metal complexes substituted with a crown ether or aza-macrocyclic units, have been of 
great interest due to their applications as redox- responsive chemosensors.[1] It has been demonstrated that this kind of 
complexes can be used in molecular recognition and host-guest interaction processes.[2] 
The determination of the binding constants will be carried out by NMR or UV measurements. Kudinov et al. reported the 
synthesis of the benzo-15crown-5 and dibenzo-18-crown-6 mesitylene-ruthenium complexes. Proton NMR titration of 
these mixed sandwiches with sodium cation, show that resonance attributed to CH2 groups display the largest shifts upon 
Na+ complexation. The association constants (Ka) for these complexes (by NMR data) exhibit Ka around 102 M-1 which are 
smaller when is compared to benzo-15-crown-5 and dibenzo-18-crown-6 parents (around 105 M-1).[3] 
In this work we want to report the syntheses of organometallic imine crown ether. The photochemical reaction of the 
carboxaldehyde cyrhetrene (1a) and cymantrene (1b) ( = 350 nm) in THF in presence of PPh3 to yields the corresponding 
phosphine derivatives (2a-b) (Scheme 1). On the other hand, the reaction of 1 and 2 with 4’-aminobenzo-15-crown-5 afford 
the organometallic imine 3-4. The complexes were obtained as pure solids in a moderate and high yield. All species were 
characterized by 1H, 13C and 31P NMR, IR and MS. 
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Triazatriangulenium ions (TATA+) were first synthesised in 2001 by Laursen and Krebs [1]. The convenient and versatile 
synthetic procedure permits to prepare TATA+ moieties with various side chains (Scheme 1).  TATA+ is a flat and stable 
carbenium ion with characteristic red colour and long lived fluorescence [2]. 

 
Scheme 1: Synthetic procedure for  TATAs. 
 
We focused on the use of TATAs as anchoring group. The platform concept was firstly introduced by Herges et al. [3]; the 
triazatriangulenium moiety was functionalized through the central carbon by nucleophilic attack. The generated sp3 

hybridized carbon force the angle between the new substituent and the surface to be 90°. It was shown that TATA can form 
self-assembled monolayer (SAMs) on a gold surface making TATAs suitable for use as alligator clip. The side chains on N can 
precisely control the intermolecular distance between neighbour TATAs in the SAMs and the large contact area may also 
ensure more invariant contact to the metal substrates increasing also the stability of SAMs. Herein, we synthetized three 
TATAs with different numbers of phenyl substituent (Scheme 2). SAMs were fabricated and electrical conductance 
measurement were performed.  

 
Scheme 2: Different synthetized TATAs platforms (left). Optimized geometry for TATA-1.  
 
References 
Laursen, B. W.; Krebs, F. C. Chem. Eur. J., 7, 1773 (2001). 
Thyrhaug, E.; Sørensen, T.; Gryczynski, I.; Gryczynski, Z.; Laursen B. W., J. Phys. Chem. A, 117, 2160-2168 (2013) 
Baisch, B.; Raffa, D.; Jung, U.; Magnussen, O. M.; Nicolas, C.; Lacour, J.; Kubitschke, J.; Herges, R. J. Am. Chem. Soc., 131, 
442-443 (2009). 
 
Keywords: Triazatriangulene, anchoring group, SAMs 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Synthesis / CS-P-02

1153

Triazatriangulene (TATA) As Anchoring Group: The Platform Approach 
 

Marco Santella1,2, Zhongming Wei1,2,  Xintai Wang1,2, Bo. W. Laursen1 

1 Nano-Science Center & Department of Chemistry, University of Copenhagen, 
Universitetsparken 5, København Ø, 2100 Denmark 

2 Sino-Danish Centre for Education and Research (SDC) 
Presenting author:marco.santella@nano.ku.dk 

 
Triazatriangulenium ions (TATA+) were first synthesised in 2001 by Laursen and Krebs [1]. The convenient and versatile 
synthetic procedure permits to prepare TATA+ moieties with various side chains (Scheme 1).  TATA+ is a flat and stable 
carbenium ion with characteristic red colour and long lived fluorescence [2]. 

 
Scheme 1: Synthetic procedure for  TATAs. 
 
We focused on the use of TATAs as anchoring group. The platform concept was firstly introduced by Herges et al. [3]; the 
triazatriangulenium moiety was functionalized through the central carbon by nucleophilic attack. The generated sp3 

hybridized carbon force the angle between the new substituent and the surface to be 90°. It was shown that TATA can form 
self-assembled monolayer (SAMs) on a gold surface making TATAs suitable for use as alligator clip. The side chains on N can 
precisely control the intermolecular distance between neighbour TATAs in the SAMs and the large contact area may also 
ensure more invariant contact to the metal substrates increasing also the stability of SAMs. Herein, we synthetized three 
TATAs with different numbers of phenyl substituent (Scheme 2). SAMs were fabricated and electrical conductance 
measurement were performed.  

 
Scheme 2: Different synthetized TATAs platforms (left). Optimized geometry for TATA-1.  
 
References 
Laursen, B. W.; Krebs, F. C. Chem. Eur. J., 7, 1773 (2001). 
Thyrhaug, E.; Sørensen, T.; Gryczynski, I.; Gryczynski, Z.; Laursen B. W., J. Phys. Chem. A, 117, 2160-2168 (2013) 
Baisch, B.; Raffa, D.; Jung, U.; Magnussen, O. M.; Nicolas, C.; Lacour, J.; Kubitschke, J.; Herges, R. J. Am. Chem. Soc., 131, 
442-443 (2009). 
 
Keywords: Triazatriangulene, anchoring group, SAMs 

Facile Synthesis Of Quaternizable And Water Soluble Zinc Phthalocyanines 
 

Betul Nur Sen1, Hatice Dincer1, Muhammet Kasım Sener2 
1Department of Chemistry, Istanbul Technical University, 34469, Istanbul, Turkey 

2Department of Chemistry, Yıldız Technical University, 34210, Istanbul, Turkey 
 
Metallophthalocyanines (MPcs) are important dyes used in medicinal field as photosensitizers for photodynamic therapy 
(PDT) in cancer treatment [1]. In PDT applications, the drug is injected into the patient’s blood stream, and since the blood 
itself is a hydrophilic system, water solubility plays a very important role for a potential photosensitizer in PDT. The 
phthalocyanine macrocycle is a hydrophobic system: to make it water-soluble, hydrophilic moieties must be added, and the 
resulting system will be more or less amphiphilic [2]. In this study, we describe a new pathway by means of 
transesterification for the synthesis of a series of novel dimethylaminoethylester substituted zinc phthalocyanine 
compounds using the cyclotetramerization of corresponding phthalonitriles with zinc acetate in refluxing 
dimethylaminoethanol without DBU. Furthermore the syntheses of corresponding water soluble cationic dyes in order to 
evaluate the effect of substitution on the efficacy of phthalocyanines will be carried out.  
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In biomaterial studies, stimuli-responsive micelles prepared from amphiphilic polymers have attracted a great deal of 
attention over the past decade. Stimuli responsive and biocompatible amphiphilic block copolymers that contain 
hydrophilic and hydrophobic segments have established themselves as essential building blocks for the preparation of 
stimuli responsive micelles suitable for use as drug carriers [1]. Micelle systems, especially those with pH sensitive profiles, 
can increase the bioavailability of hydrophobic drugs. Hydrophilic block copolymers typically comprise two hydrophilic 
polymer blocks where one of the blocks is permanently hydrophilic and the other is responsive or “smart.” When the 
hydrophilicity of the responsive block responds to changes in solution pH, these block copolymers are referred to as pH-
responsive block copolymers. The ability of copolymer micelles to increase the solubility of hydrophobic molecules comes 
from their unique structural composition, which is characterized by a hydrophobic core sterically stabilized by a hydrophilic 
corona. [2]. 

In the present study we designed an improved self-assembled micelle for delivery of hydrophobic anticancer drugs. The 
micelle was based on a newly synthesized amphiphilic copolymer with pH sensitive structure of poly(ethylene glycol) 
methyl ether-b-polycaprolactone-b-poly(β-amino esters) (MPEG-b-PCL-b-PAE). Poly(β-amino esters) are synthetic, 
hydrolytically degradable, biocompatible cationic polymers that are synthesized using primary or secondary diamines and 
diol diacrylates. pH sensitive micellization-demicellization behavior of these amphiphilic copolymers was studied. FT-IR, 1H 
NMR and GPC were used to elucidate the composition, chemical structures and molecular weight of these copolymers. The 
micelle size and distribution were determined by DLS technique.     
 
References 
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Emulsion polymerization is an unique chemical process widely used to produce waterborne latexes with various colloidal 
and physicochemical properties. The type of emulsion polymerization process (batch, semi-continuous or continuous) is a 
very important factor affecting the polymerization mechanism and the final properties of the copolymers. There are also 
many different variables such as agitation speed, initiator type and concentration, emulsifier type and concentration, 
feeding policy, feeding rate, time and temperature. Eventually, the production of vinyl acetate based copolymer latexes in a 
wide range of molecular, particle-morphological, colloidal, physical and film properties can be possible for use in wide 
variety of applications by change in molecular structure of the comonomer, copolymer composition and the emulsion 
polymerization variables [1], [2]. 
 
The objective of this study was to formulate and characterize a novel adhesive based on poly (vinyl acetate) latexes. For this 
reason, poly(vinyl acetate-co-dioctyl maleate) copolymer latexes were synthesized by semi-continuous emulsion 
polymerization process. An inorganic nanoparticle, fumed silica, was used to increase the initial adhesion of these films. The 
polymerization conditions, copolymer composition and optimized silica content of these copolymer latexes were 
determined and these latexes were investigated to use as adhesives.To characterize the copolymer latexes conversion, 
viscosity, particle size distribution and surface tension of these latexes were determined respectively by using gravimetric 
method, Brookfield viscosimeter, Zeta-sizer and Tensiometer. For adhesive performance characterization of the films 
produced from these latexes, two different test methods were used: peel adhesion at 180° and loop tack test.  
 
References 
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Lazaridis, N., Alexopoulos, A.H. ve Kiparissides, C., “Semi-batch Emulsion    Copolymerization of Vinyl Acetate and Butyl 
Acrylate Using Oligomeric Nonionic Surfactants”, Macromol.Chem.Phys., 202:2614-2622 (2001). 
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The chemistry and biological studies about metal complexes of thiosemicarbazones have been receiving significant current 
attention, mainly because of the bioinorganic relevance of the complexes [1]. Thiosemicarbazones derived from 2-hydroxy-
aromatic aldehydes or ketones can connect to  an metal centre in a monodentate or chelate modes whereby a S-donor or       
O, N, S-donor atoms [2]. Besides metal–phosphine complexes of thiosemicarbazones have raised considerable interest 
because of their possible roles in stereoselective synthesis [3, 4]. 
  
The study presents  new nickel(II) complex obtained by reaction of [Ni(PPh3)2Cl2] with         3-Bromo, 5-chloro, 2-hydroxy 
acetophenone-N-butyl-thiosemicarbazone (H2L). Elemental analysis, IR and 1H-NMR spectrum have been used to 
characterization of the thiosemicarbazone ligand and nickel phoshine complex. The structure of [NiL(PPh3)] the complex 
was also determined by single crystal X-ray diffraction. 

 
Figure: The view of [NiL(PPh3)] complex 
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Thiosemicarbazones and their metal complex, have been the subject of interest for several years due to their diverse 
chemical and structral characteristics and the wide spectrum of their biological activities [1]. Over the last years, the 
stereochemistry of transition metal complexes with chiral phosphine ligands and their roles in stereoselective synthesis 
have received significant attention. Furthermore, many mixed-ligand complexes of biologically important ligands with 
triphenylphosphine co-ligands have been reported [2, 3].  
 
The reaction of 2-hydroxyacetophenone-S-methyl-N-phenyl-thiosemicarbazone with [Ni(PPh3)2Cl2] in a 1:1 molar ratio 
yielded stable solid complex corresponding to the general formula [NiL(PPh3)]. The complex is formed through ONN donor 
set of the thiosemicarbazone and the P atom of triphenylphosphine in a square planar structure. These mixed-ligand 
complexes have been characterized by elemental analysis, IR, UV-Vis and     1H-NMR spectra. The structure of [NiL(PPh3)] 
was determined by single crystal X-ray diffraction. 

 
Figure1: The view of [NiL(PPh3)] complex 
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Cyclophosphazenes, (NPXY)n, are an important class of inorganic hetero-ring systems and also they have attracted 
attention of researchers. Chemical and physical properties of cyclophosphazene derivatives depend on variety of 
substituted side group. So, it is possible to design materials with special properties such as anticancer agents, antibacterial, 
antimicrobial, light emitting diods (LEDs), liquid crystals, gas sensors, flame retained materials [1-3]. In this study, firstly we 
have focused the reaction of octachlorocyclotetraphosphazene, (tetramer) (1) with different aromatic alcohol groups such 
as phenol (2), 2-naphthol (3), 1-hydroxypyrene (4) and new cyclotetraphosphazene derivatives (5, 6 and 7) were obtained. 
Then, the reactions of   4, 4′-(9-fluorenylidene) diphenol (8) with these new compounds (5, 6 and 7) were examined and 
novel bridged cyclotetraphosphazene derivatives (9, 10, and 11) were obtained (Scheme 1). 
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Scheme 1: 4,4′-(9-Fluorenylidene)diphenol Bridged Cyclotetraphosphazene Derivatives 

          All these compounds (5-7, 9-11) are fully characterized by elemental analysis, FT-IR, mass (MS), 1H and 31P NMR, 
electronic absorption and fluorescence spectroscopies. The fluorescence properties of novel cyclotetraphosphazene 
compounds (5-7, 9-11) have been investigated and compared in tetrahydrofuran. The authors would like to thank the 
Scientific and Technical Research Council of Turkey for financial support TUBITAK (Grant 111T085). 
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as phenol (2), 2-naphthol (3), 1-hydroxypyrene (4) and new cyclotetraphosphazene derivatives (5, 6 and 7) were obtained. 
Then, the reactions of   4, 4′-(9-fluorenylidene) diphenol (8) with these new compounds (5, 6 and 7) were examined and 
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Scheme 1: 4,4′-(9-Fluorenylidene)diphenol Bridged Cyclotetraphosphazene Derivatives 

          All these compounds (5-7, 9-11) are fully characterized by elemental analysis, FT-IR, mass (MS), 1H and 31P NMR, 
electronic absorption and fluorescence spectroscopies. The fluorescence properties of novel cyclotetraphosphazene 
compounds (5-7, 9-11) have been investigated and compared in tetrahydrofuran. The authors would like to thank the 
Scientific and Technical Research Council of Turkey for financial support TUBITAK (Grant 111T085). 
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 In this study, the reactions of octachlorocyclotetraphosphazene, N4P4Cl8, (1) with 2-Naphthylamine (2) in two 
stoichiometries (1:4 and 1:7) were performed in a THF solution and gave eight products (4-9) (Scheme 1).  
 

 
Scheme 1.  2-Naphthylamine Substituted Cyclophosphazenes 
          All 2-Naphthylamine substituted cyclophosphazene compounds (3-10) were fully characterized by elemental analysis, 
IR, ESI mass spectrometry, 1H and 31P NMR spectroscopies. The molecular structure of compound 3 was also determined by 
x-ray crystallography. The authors would like to thank the Scientific and Technical Research Council of Turkey for financial 
support TUBITAK (Grant 111T085).  
 
References 
1. S. Besli, M. Durmus, H.İbişoğlu, A. Kılıc, F. Yuksel, Polyhedron, 29 2609 (2010). 
2. H. R. Allcock, S. Al-Shali, D. C. Ngo, K. B. Visscher, M. Parvez, J. Chem. 
Soc., Dalton Trans.,1, 3521 (1995) 
 
Keywords: octachlorocyclotetraphosphazene, 2-Naphthylamine 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Synthesis / CS-P-02

1160

The Synthesis Of Some Novel Thioethers 
 

F. Serpil Göksel, C. İbiş, E. Aydın 
University of Istanbul, Faculty of Engineering, Department of Chemistry 

Avcilar, 34320, Istanbul, Turkey 
segoksel@istanbul.edu.tr 

 
Nitrodienes and especially their halogen derivatives were used to develop preparative methods for the synthesis of 
complex polyfunctional derivatives of different classes. Halogen derivatives of nitrobutadienes are suitable model objects 
for elucitadion of the features of nucleophilic vinylic substitution [1]. 
In our study, some new S- and N,S-substituted nitrodienes were obtained from the reaction of nitrodienes with thiols and 
piperazine derivatives. The synthesis of some thiosubstituted 2-nitrodiene compounds has been reported [2]. 
The piperazine derivatives have been subjected to medicinal applications and gen transfer studies due to their interesting 
biological activity and chemical effects. Some piperazine derivatives possess high biological activity for multidrug resistance 
in cancer [3-4].  
 
Reaction products were purified by column chromatography. Structures of these novel products were determined by 
microanalysis and spectroscopic methods (IR, 1H-NMR, 13C-NMR, UV and MS).  
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piperazine derivatives. The synthesis of some thiosubstituted 2-nitrodiene compounds has been reported [2]. 
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Thiosemicarbazones are compounds that have been studied for a considerable period of time for their biological properties. 
Traces of interest date back to the beginning of the 20th century but the first reports on their medical applications began to 
appear in the Fifties as drugs against tuberculosis and leprosy [1,2]. Recently, Triapine (3-aminopyridine-2-carboxaldehyde 
thiosemicarbazone) has been developed as an anticancer drug and has reached clinical phase II on several cancer types [3]. 
Presently, the areas in which thiosemicarbazones are receiving more attention can be broadly classified according to their 
antitumor, antiaprotozoal, antibacterial or antiviral activities and in all cases their action has been shown to involve 
interaction with metal ions [4]. 
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In this study, we present the synthesis and characterization of new iron(III) and nickel(II) template complexes derived from 
benzophenone S-allyl-thiosemicarbazones (Figure 1). In the course of our investigation on structural and cytotoxic 
properties of thiosemicarbazone derivatives, the template compounds N1-(2-hydroxy-4-R-phenyl)(phenyl)methylene-N4-(2-
hydroxy-phenyl)methylene-S-allylthiosemicarbazidato-Fe(III)/Ni(II)(I-IV) were characte-rized by elemental analysis, 
magnetic measurements, IR, 1H NMR, UV–Vis and mass spectroscopies. The structure of nickel template (IV) was 
determined by single crystal X-ray diffraction. 
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Thiosemicarbazones and their transition metal complexes were known to show various antimicrobial activities such as 
antibacterial and antifungal effects. Molybdenum is an important cofactor of several enzymes catalyzing redox reactions [1 
]. The MoO2

2+ complexes of tridentate thiosemicarbazone can serve this purpose [2]. The N-methyl-S-allyl derivatives of 2-
hydroxy-3-methoxy benzaldehyde (H2L1) and 2-hydroxy-5-chloro-acetophenone (H2L2) thiosemicarbazones were 
synthesized by the earlier reported methods. For the synthesis of the dioxomolybdenum(VI) complexes to a hot ethanolic 
solution of the ligands was added a methanol/pyridine solution of [MoO2(acac)2] with constant stirring [3]. The ligands and 
complexes were characterized by elemental analysis and spectroscopic methods (IR,1H-NMR, UV-Vis). The tridentate ONN 
ligands give pyridine attached complexes having general formula [MoO2(L)py]. The complexes are in distorted octahedral 
geometry. 
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Figure:   The ONN dioxomolybdenum(VI) complexes.  
                                    H2L1 :  R1: 3-OCH3;  R2: H,  H2L2 :  R1: 5-Cl;  R2: CH3 
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Current interest in the coordination chemistry of aromatic thiosemicarbazones has its origin in the discovery of the 
pronounced antibacterial, antitumour and antileukaemic activities of the ligands and some of their metal complexes both in 
vivo and in vitro [1-3]. After platinum complexes of thiosemicarbazide were found to have antitumor activities [4], 
structures and biological potentials of metal complexes of thiosemicarbazone derivatives have been intensively studied. 
Research on cytotoxic properties of thiosemicarbazone complexes have been centralized to ONS and NNS chelates of 
copper(II), platinum(II) and palladium(II) obtained especially from 2-acetyl pyridine derivatives. 
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Figure 1: Ni(II) complexes 
 
Some of the N2O2[5] and N4O2[6] complexes of 2-hydroxy-benzophenone thiosemicarbazone has been reported, previously. 
Herein, we present four N2O2 complexes of nickel(II) obtained from 5-chloro-2-hydroxy- and 2,4-dihydroxy-benzophenone-
S-propylthiosemicarbazones with salicylaldehyde as shown in Figure 1. The complexes (I,II) were characterized by elemental 
analysis, conductivity measurements, IR, 1H NMR and mass spectra.  
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Chelates of metals with quadridentate ligands based on S-alkylated thiosemicarbazides resemble macrocyclic complexes in 
a variety of properties [1]. Unlike thiosemicarbazide (N1H2-N2H-C(=S)-N3H2), S-alkylated derivatives of thiosemicarbazide act 
exclusively as bidentate ligands involving in the coordination the two terminal nitrogen atoms N1and N3 [2]. 
Thiosemicarbazide, as well as S-alkyl thiosemicarbazide, condense easily with carbonyl compounds on the N1H2 hydrazine 
amino group, whereas the N3H2 tioamide group is inert. Its condensation can be achieved exclusively by template synthesis 
[3,4], S-alkylated thiosemicarbazides proved to be an efficient building block in template design and synthesis of various 
Schiff base compounds of chelate and macrocyclic type, of mono- and binuclear (homo- and hetero-) nature, with 
symmetrical and non-symmetrical architecture. 

 
Figure 1: Structure of complex I 
 
Herein, we present synthesis and characterization of iron (III) and zinc(II) complexes with [N2O2] chelate tetradentate 
ligand. The complexes were obtained by template condensation of S-methyl thiosemicarbazone of 2-hydroxy acetophenone 
with salicylaldehyde. The compounds were characterised by MS, 1H NMR spectroscopy, elemental analysis, and, in the case 
of iron(III) complex (I), by X-ray investigation. 
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Thiosemicarbazone complexes have been subject of interest in numerous coordination chemical studies since this class of 
compounds has remarkable properties as ligands [1]. The chemistry of thiosemicarbazones, mixed hard-soft nitrogen–sulfur 
chelating ligands, has attracted considerable interest primarily due to their biological activities [2]. Thiosemicarbazone 
biological activities thought to be related to conduct chelate trace metals. This activity is varied depending on the aldehyde 
or ketone group [3]. Thiosemicarbazones and their metal complexes present a wide range of pharmacological applications, 
for example as antiviral, antibacterial and anticancer agents [4]. 
 

 
Figure: [MoO2(L)D] Complexes 
D: Ethanol (I), Dimethyl Formamide (II), Pyridine (III) 
In this study, 3 new solvate molybdenum (VI) complexes were obtained with the reaction of dioxomolybdenum (VI) acetyl 
acetonate with 3,5-dichlorosalicylaldehyde-4-phenyl-S-butyl thiosemicarbazone with the use of as second ligand EtOH, DMF 
and Py by known methods [5]. Characterization of the compounds were explained by elemental analyzes, IR, 1H-NMR and 
UV-VIS spectroscopy methods. 
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Direct borohydride fuel cells (DBFC) are currently recognized as promising chemical energy converters. The preparation of 
new electrocatalysts is one of the most important subjects in that field. Cobalt ions inserted into “conducting polymers like” 
matrices have revealed activity comparable to that of platinum for the electrochemical oxygen reduction [1]. This activity 
can be explained by the occurrence of metal-nitrogen active sites in such materials [2]. Also, the classical conducting 
polymers such the polypyrrole and the polyaniline have revealed interesting activity for the molecular oxygen 
electroreduction [3]. Therefore, this work aims to associate the advantageous features of both materials by preparing 
conducting polymer films based on polyaniline incorporating metalloporphyrins with potential catalytic action. In the 
present work the synthetic routes to achieve the metalloporphyrins P1(Co) and P1(Mn) specially functionalized with an 
aniline-type moiety (Figure 1) will be shown [4]. Aiming the generation of conducting polymeric films, the electrochemical 
behaviour of these novel compounds is investigated, and the anodic oxidation of such tailored monomers is studied in situ 
by ellipsometry and electrogravimetric techniques. The modified electrodes are morphologically characterized by Atomic 
Force Microscopy and their activity towards molecular oxygen reduction is evaluated.  

 

 

 

 
 
Figure 1: General structure of the functionalized metalloporphyrins studied in this work 
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Coordination chemistry of mixed hard-soft NS donor ligands is a field of current interest. Thiosemicarbazones that are most 
widely studied are sulphur and nitrogen consisting ligands. The real impetus towards coordination chemistry of 
thiosemicarbazones is the wide range of biological properties depending on parent aldehyde or ketone. 
Thiosemicarbazones are able to coordinate to metal ions in various ways due to their vast number of donor atoms [1,2]. 
They can be mono-, bi-, or tridentate ligands coordinating the metal through sulfur, azomethine nitrogen, and heteroatom 
of the condensed aldehyde or ketone [3]. Some tetradentate thiosemicarbazones have been synthesized by metal-directed 
condensation of thiosemicarbazones with carbonyl compounds [4]. 

 

Figure 1: Structure of iron(III) complex 
 
The template reaction of S-alkylthiosemicarbazones involve condensation of the thioamide (N4H2) of S-
alkylthiosemicarbazone and carbonyl of an aldehyde or ketone in the presence of metal ion [5]. In this study, we present 
four N2O2 complexes of iron(III) and nickel(II) obtained from 2-hydroxy-4-ethoxy-benzophenone-S-
methylthiosemicarbazone and salicyl aldehyde/5-bromosalicylaldehyde. Four new complexes were characterized by 
elemental analysis, conductivity measurements, IR, 1H NMR and mass spectra. The crystal structure of iron(III) complex was 
studied by single crystal X-ray diffraction. 
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In this study synthesis of acrylate- and allyl-functional cyclic carbonate monomers, (5-methyl-2-oxo-1,3-dioxan-5-yl)methyl 
acrylate and allyl 5-methyl-2-oxo-1,3-dioxane-5-carboxylate, was achieved by the reaction of 3-hydroxy-2-(hydroxymethyl)-
2-methylpropyl acrylate and allyl 3-hydroxy-2-(hydroxymethyl)-2-methylpropanoate with ethyl chloroformate in 
tetrahydrofuran at room temperature, respectively [1,2]. The copolymerization of these acrylate- and allyl-functional cyclic 
carbonate monomers was carried out successfully via ring-opening polymerization (ROP) using benzyl alcohol as initiator, 
1,8-diazabicyclo[5.4.0]undec-7-ene and 1-(3,5-bis(trifluorometh1-(3,5-bis(trifluoromethyl))-3-cyclohexyl-2-thiourea, as 
catalyst system [3]. Subsequently, the resulting polymer having two different orthogonal functionalities, side chain vinyl and 
acrylate, is selectively modified via two sequential thiol-ene click reactions, nucleophilic thiol-ene coupling via Michael 
addition and photoinduced radical thiol-ene [4]. The composition and molecular weight of the polycarbonates were 
characterized by 1H NMR and GPC. 
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Corroles are being a target for many research groups [1]. Such tetrapyrrolic macrocycles, with a direct C-C linkage between 
two neighbouring pyrrole rings, display unique physical-chemistry properties and reactivity features [2,3]. Corroles 
synthetic approaches and chemical functionalization procedures have been studied in great detail [4,5]. 
Here we present our results on corrole macrocycles functionalization using Heck cross-coupling reactions between 
brominated corroles and vinylpyridines (Scheme 1). Such methodology is also being extended to reactions between corrole 
and porphyrin derivatives. The results from synthetic and structural characterization studies will be reported and discussed. 

 
Scheme 1: Formation of new corrole derivatives by Heck cross-coupling reaction. 
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Hydrogels are hydrophilic polymer networks which can swell in water without decomposition. Having similar physical 
characteristics to soft tissues, it is desirable to use hydrogels as three dimensional scaffolds for tissue engineering and cell 
growth applications. Conventional techniques such as encapsulation and physisorption are used for incorporating small 
molecules, peptides, and large biomacromolecules like enzymes or growth factors into hydrogel matrix to obtain functional 
hydrogels [1]. Covalent attachment of these molecules into a polymerizable monomer has been generally limited [2]. As an 
alternative approach to this limited methodology, hydrogels can be postfunctionalized to incorporate molecules into the 
hydrogel matrix [3, 4]. In this study, functionalizable hydrogels are prepared from dendritic structures. Dendron-polymer 
conjugates are synthesized via Huisgen “click” chemistry of alkene functionalized biodegradable second- and third-
generation polyester dendrons bearing alkyne functionality at core and 6K and 20 K PEG diazides. Thiol-ene chemistry is 
used for crosslinking of alkene functionalized dendron-polymer-dendron conjugates. Tetrafunctional thiol is utilized as the 
crosslinker to provide hydrogels with residual alkene groups at junction points. Residual alkenes allow efficient 
postfunctionalization of these hydrogel matrices with molecules of interest. Degree of functionalization and enzyme 
immobilization are demonstrated by incorporating a fluorescent dye and streptavidin, respectively. 
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Phthalocyanines (Pcs) have drawn significant interest as molecular materials that give rise to extraordinary electronic and 
optical properties and these properties arise from their high stability, architectural flexibility, diverse coordination 
properties, good spectroscopic characteristics, rich and reversible redox chemistry. They are extensively used in the field of 
catalyst, photodynamic therapy (PDT), chemical sensors, electrochromic displaying systems, non-linear optics, solar cells, 
molecular electronics, semiconductors, liquid crystals, optical storage devices, laser dyes.  
In recent years, unsymmetrical phthalocyanines which contain different groups on the peripheral positions are especially 
studied for applications in nonlinear optics and photodynamic theraphy. This is because such chromophores possess a 
number of unique physicochemical properties and improved organization capabilities, which render these compounds 
valuable applications in materials science. The solubility of phthalocyanines is very important and can be increased by 
nature of the substituent and/or central metal ion. In this context, soluble products are composed by substitution with long 
alkyl, alkyloxy, alkylsulfanyl or bulky apolar groups while anionic or cationic substituents result with products soluble in 
aqueous media. 
In the current work, the synthesis and characterization of unsymmetrical ZnPc and quaternized ZnPc which carry 3-
(diethylamino)phenoxy and hydroxyethylthio substituetns are reported. The target unsymmetrical phthalocyanines was 
separated by column chromatography and characterized by 1H NMR, FTIR, MALDI-TOF mass and UV–Vis spectroscopic 
techniques. 
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Photodynamic therapy (PDT) and boron neutron capture therapy (BNCT) are two developing therapeutic procedures, which 
are currently workpieces for the threatment of several kinds of malignancies. A photo or radiosensitizing compound and an 
external radiation play an important role for both BNCT and PDT.  
To prepare boron compounds for BNCT, several organic molecules like phthalocyanines, carbohydrates and amino acids are 
linked covalently to polyhedral boron clusters. The polyhedral closo-dodecaborate anion [B12H12]2-, the closo o-carborane 
and decaborane  B10H14 are mainly used for the design of BNCT agents. Insolubility of phthalocyanines in both water and 
organic solvents is disadvantage for purification and characterization. Therefore, the key issue is to synthesize a boronated 
phthalocyanine having both lipophilic and hydrophilic substituents capable of curing the solubility of boronated 
phthalocyanines in therapeutic solutions. 
In present study, unsymmetrically zinc (II) phthalocyanine bearing o-carborane unit was synthesized. The target 
unsymmetrical phthalocyanines was separated by column chromatography and characterized by 1H NMR, 11B NMR, FT-IR, 
MALDI-TOF mass and UV–Vis spectroscopic techniques. 
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Metal complexes of the ONNO donor salen derivatives have become increasingly valuable as reagents and catalysts of many 
reactions including olefin epoxidation,  nucleic acid modification, electrochemical reduction,  hydroxylation  and Diels-Alder 
transformations [1]. Such complexes are readily assembled from diamines and various salicylaldehyde derivatives and are 
amenable to combinatorial syntheses. In many catalytic applications, Schiff base metal complexes are prepared in situ. This 
approach is clearly simple and suitable for catalytic applications. [2]. 
 
In this study, ONNO donor symmetric diimine ligand, 3,4-disalicylidene diaminobenzopheno-ne (DABSA), was obtained by 
the reaction of 3,4 diaminobenzophenone and salicylaldehyde in the dichloromethane medium according to the methods 
reported previously [3] . Also, The complexes, in general formula [MDABSA], were synthesized using DABSA with VO(IV), 
TiO(IV) and MoO2(VI) ions  for the first time. The complexes were characterized using analytical (elemental analysis) and 
spectroscopic data (FT-IR, UV–vis, MS and 1H NMR).  The chelates structures formed through two oxygen and two nitrogen 
atoms of the ligand (DABSA).  
 
 

 

Figure 1: The synthesis route of the ligand and metal complexes 
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Great scientific interest has been focused on the synthesis of phthalocyanines (Pcs) due to their various industrial and 
technological applications as pigments and dyes, chemical sensors, photodynamic therapy sensitizers, optical recording and 
nonlinear optical materials, photovoltaics, catalysts and electronic device components. Their properties can be tuned by a 
judicious choice of metals and ring substituents with different steric and electronic properties.[1-3] 

 

Scheme 1: Synthesis of metal free, cobalt, zinc, iron, and manganese Pcs 

We describe herein the synthesis, characterization, and spectroscopic properties of metal free, cobalt, zinc, iron, and 
manganese Pcs peripherally tetra-substituted with (2,5-dimethoxyphenyl)diazenyl group (Scheme 1). The starting 
compound and metal free-metallo Pcs were purified and characterized by elemental analyses, IR, UV–vis, 1H-NMR and 
MALDI-TOF mass spectral data. 
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nonlinear optical materials, photovoltaics, catalysts and electronic device components. Their properties can be tuned by a 
judicious choice of metals and ring substituents with different steric and electronic properties.[1-3] 

 

Scheme 1: Synthesis of metal free, cobalt, zinc, iron, and manganese Pcs 

We describe herein the synthesis, characterization, and spectroscopic properties of metal free, cobalt, zinc, iron, and 
manganese Pcs peripherally tetra-substituted with (2,5-dimethoxyphenyl)diazenyl group (Scheme 1). The starting 
compound and metal free-metallo Pcs were purified and characterized by elemental analyses, IR, UV–vis, 1H-NMR and 
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Benztriazole moiety and to screen their diverse activity like anti-inflammatory, antifungal and antimicrobial activity. 1,3,4-
Thiadiazole and 1,3,4-oksadiazol nucleuses exhibited remarkable pharmacological activities that include antibacterial, 
antifungal, antitubercular, antiviral, antileishmanial, anti-inflammatory, analgesic, anticonvulsant, anticancer, 
antitubercular,  anti-diabetic, antihelmintic, analgesic etc [1-2]. 
      

 
 
In this study, new thiosemicarbazone derivatives were synthesized by reaction of 2-(1H-benztriazole-1-yl)acetohydrazide 
with isothiocyanates in THF. Benztriazole substituted 1,3,4-thiadiazoles were obtained at acidic reaction conditions, while 
benztriazole substituted 1,3,4-oxadizoles were synthesized in the presence of Hg(OAc)2. The structure of synthesized 
compounds were characterized by using IR, 1H-NMR,13C-NMR spectra and the elemental analyses techniques. 
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Phthalocyanines (Pcs) are composed of four iminoisoindoline units where the pyrrole groups are conjugated to benzene 
rings and bridged by azanitrogens. Pcs have highly coloured, planar and 18 pi electron heterocyclic aromatic systems [1]. A 
great number of unique properties arise from this electronic delocalization that makes these compounds valuable in 
different fields of technology as pigments, dyes, sensors, photodynamic therapy of cancer, optical recording and non-linear 
optical materials, electronic device components photovoltaics, catalysts and electrochromism [1-3]. 

 

Scheme 1: Synthesis of metal free, cobalt, zinc Pcs 

Novel a-tetra substituted metal free, cobalt and zinc Pcs have been prepared from (E)-4-((2,3-
dimethoxyphenyl)diazenyl)phthalonitrile (Scheme 1) and characterized by elemental analyses, UV-vis, IR, 1H-NMR, and 
MALDI-TOF mass spectroscopies in the present work. 

 
References 
1.  Ö. Bekaroğlu, J. Porphyrins Phthalocyanines, 4, 465 (2000). 
2. Z. Odabaş, E. B. Orman, M. Durmuş, F. Dumludağ, A. R. Özkaya, and M. Bulut, Dyes Pigm., 95, 540 (2012).  
3. S. Altun, A. R. Özkaya, and M. Bulut, Polyhedron. 48, 31 (2012). 
Keywords: Synthesis, Characterization, Phthalocyanine 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Synthesis / CS-P-02

1177

Novel Beta (2,3-Dimethoxyphenyl)Diazenyl Substituted 
Metal-Free, Co(Ii) And Zn(Ii) Phthalocyanines: Synthesis And Characterization  

 
S. Şahin, S. Altun, Z. Odabaş 

Department of Chemistry, Marmara University, Faculty of Science and Letters, 34722 
Goztepe, Istanbul, Turkey 

safinazsahin@marun.edu.tr 
 

Phthalocyanines (Pcs) are composed of four iminoisoindoline units where the pyrrole groups are conjugated to benzene 
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great number of unique properties arise from this electronic delocalization that makes these compounds valuable in 
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Novel a-tetra substituted metal free, cobalt and zinc Pcs have been prepared from (E)-4-((2,3-
dimethoxyphenyl)diazenyl)phthalonitrile (Scheme 1) and characterized by elemental analyses, UV-vis, IR, 1H-NMR, and 
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Highly substituted derivatives of polycyclic aromatic hydrocarbons have attracted the attention of synthetic organic 
chemists because of their stability, enhanced ability to transport charge, fluorescence properties [1] and biological activities 
[2]. Among these, the cyanophenanthrenes have very high synthetic potential. They are able to access a large number of 
the type of compound such as carboxylic acids and amines. 
 
In our earlier work, we have obtained a mixture of bromophenanthrenes, can’t be isolated by column chromatography due 
to the nearly same Rf values, by the reaction of 9-bromophenanthrene with molecular bromine [3]. In this study, a number 
of new cyanophenanthrene derivatives were synthesized. The bromophenanthrene mixture was converted to nitrile 
derivatives with CuCN and we obtained di- and tricyanophenanthrenes by chromatographic purification of the reaction 
mixture.  

Br
Bromination

Br
X

XX

X= Br or H

the mixture can not 
be separated

Substitution
Di- and Tricyanophenanthrenes

Scheme 1: Synthesis of cyanophenanthrenes  

 
The molecular structure of the regioisomer di- and tricyanophenanthrenes determined by 1H NMR, 13C NMR and 2D NMR 
techniques. This study was supported by TUBITAK (Project No. 112T031). 
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Visceral Leishmaniasis (VL) and cutaneous Leishmaniasis (CL) are severe diseases which result from the causative agents of 
the Leishmania parasite, usually transferred through the bite of a sand fly. A parasitic infection reported mostly in 
temperate and tropical regions of the world, Leishmaniasis may progress and lead to severe health complications. Anti-
Leishmanial drugs such as pentavalent antimonials and Amphotericin B, have been widely used in endemic regions. 
However due to rising costs, concerns of toxicity, and the emergence of parasitic resistance to such drugs, the need for 
safer and less expensive alternatives is highly discussed. Being of interest in many recent studies, natural polyphenolic 
compounds have been found to possess therapeutic powers in the treatment of a vast range of diseases. Curcumin, the 
main component of turmeric (rhizomes of the Curcuma longa plant) has been well documented for its medicinal properties 
in ancient Indian and Chinese systems of medicine.  Used commonly as a spice, the polyphenolic curcumin has been 
attributed a variety of therapeutic characteristics such as anti-inflammatory, anticancerous, antimicrobial, and antiviral 
properties [1-2]. The diarylheptanoid structure of curcumin presents the basis for a variety of different chemical 
modifications which may be carried out, giving the molecule new identity and possibly enhanced biological activity [3]. In 
the current study, the anti-Leishmanial as well as antibacterial activities of modified curcumin were observed and compared 
to those of nonmodified curcumin. Under in vitro conditions, the modified curcumin was found to possess stronger activity 
than the original structure. Exhibiting low cell toxicity, the modified natural compound may therefore serve as a promising 
alternative to the currently used drugs and continues to be researched in further related studies.       
 

 
Figure 1 Structure of Curcumin  
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Visceral Leishmaniasis (VL) and cutaneous Leishmaniasis (CL) are severe diseases which result from the causative agents of 
the Leishmania parasite, usually transferred through the bite of a sand fly. A parasitic infection reported mostly in 
temperate and tropical regions of the world, Leishmaniasis may progress and lead to severe health complications. Anti-
Leishmanial drugs such as pentavalent antimonials and Amphotericin B, have been widely used in endemic regions. 
However due to rising costs, concerns of toxicity, and the emergence of parasitic resistance to such drugs, the need for 
safer and less expensive alternatives is highly discussed. Being of interest in many recent studies, natural polyphenolic 
compounds have been found to possess therapeutic powers in the treatment of a vast range of diseases. Curcumin, the 
main component of turmeric (rhizomes of the Curcuma longa plant) has been well documented for its medicinal properties 
in ancient Indian and Chinese systems of medicine.  Used commonly as a spice, the polyphenolic curcumin has been 
attributed a variety of therapeutic characteristics such as anti-inflammatory, anticancerous, antimicrobial, and antiviral 
properties [1-2]. The diarylheptanoid structure of curcumin presents the basis for a variety of different chemical 
modifications which may be carried out, giving the molecule new identity and possibly enhanced biological activity [3]. In 
the current study, the anti-Leishmanial as well as antibacterial activities of modified curcumin were observed and compared 
to those of nonmodified curcumin. Under in vitro conditions, the modified curcumin was found to possess stronger activity 
than the original structure. Exhibiting low cell toxicity, the modified natural compound may therefore serve as a promising 
alternative to the currently used drugs and continues to be researched in further related studies.       
 

 
Figure 1 Structure of Curcumin  
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An Insight İnto The C–S Coupling Mechanism Of Aryl Grignard Reagents With 
Aryl Arenesulfonates 

 
Fatma Eroğlu 

Ankara University, Science Faculty, Beşevler, Ankara 06100, Turkey 
The arenesulfonyl moiety constitutes an important class of  functionality [1], which is present in naturally occurring  
products [2] and also in drugs [3]. Sulfones can be synthesized using different methods[1,4]. However, a few methods are 
available for the organometallic synthesis of sulfones and they depend on the use of sulfonylchlorides or sulfonate esters 
.Scheme 1. 
 
R – M    +   R1 – SO2 – R2                              R1 – SO2 – R    +    M – O – R2 
  R1 = aryl, R2 = alkyl, aryl 
  M = Li, MgBr, MgBr/ Cu catalyst 
Scheme 1 Sulfonates as  C-S coupling partners by S-O bond cleavage. 
 
  Erdik and Eroğlu [5] have shown that aryl Grignard reagents can react with aryl arenesulfonates only by S–O bond cleavage 
in their uncatalyzed and Cu catalyzed reactions with Grignard reagents.The kinetic and mechanistic details  of C–S coupling 
of aryl Grignard reagents with aryl arenesulfonates have been recently reported by Erdik et al [6–8].  
  The present study on the analysis of reaction rate and thermodynamic parameters in the reaction of 
phenylmagnesiumbromide with phenyltosylate in THF:toluene binary solvents provides another support  for asynchronous 
SNa mechanism comprising a four-center transition state for the sulfonate addition of Grignard reagents. The relative 
changes in the rate constants is strictly bound to changes in the equilibrium constant of complex formation between 
sulfonate and Grignard reagent by replacement of a donor THF molecule as well as transfer rate of carbanion to sulfonate 
in the complex. The mechanism involves first the formation of complex A in a fast equilibrium (a), followed by the rate 
determining nucleophilic attack of carbanion on the S atom of the sulfonyl group to form the intermediate B (b) as shown in 
Scheme2. 
 

 
Scheme 2 Proposed  mechanism  for  C–S  coupling of aryl Grignard 
reagents with aryl arenesulfonates[9] 
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Phthalocyanines have considerable industrial importance for use in dyes, paints, color for 
metal surfaces, fabrics and plastics. Accordingly, in recent years, various Pc complexes have 
been synthesized, characterized and investigated  in  terms  of  their  properties.  Various  
investigations have concerned the potential utility of metallophthalocyanines  (MPcs)  as 
solarcell functional materials, sensing elements in chemical sensors, optical storage vehicles 
and nonlinear optical limiting devices, photoconducting agents in photocopying machines,  
electrocatalysts, and photodynamic reagents for  cancer  therapy  and  for  other  medical  
applications [1]. Microwave processing has attracted potential as an alternative to classical  
thermal processing because of the inherent advantage   of     microwave heating, which is 
selective, direct, rapid, internal and controllable [2]. There are    many    phthalocyanines  
containing diverse substituent in the literature but examples on phthalocyanines bearing azo  
chromophore are limited[3]. In this study, novel phthalocyanines containing isoquinoline azo  
dye were synthesized by microwave-assisted method. 
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Phthalocyanines have considerable industrial importance for use in dyes, paints, color for 
metal surfaces, fabrics and plastics. Accordingly, in recent years, various Pc complexes have 
been synthesized, characterized and investigated  in  terms  of  their  properties.  Various  
investigations have concerned the potential utility of metallophthalocyanines  (MPcs)  as 
solarcell functional materials, sensing elements in chemical sensors, optical storage vehicles 
and nonlinear optical limiting devices, photoconducting agents in photocopying machines,  
electrocatalysts, and photodynamic reagents for  cancer  therapy  and  for  other  medical  
applications [1]. Microwave processing has attracted potential as an alternative to classical  
thermal processing because of the inherent advantage   of     microwave heating, which is 
selective, direct, rapid, internal and controllable [2]. There are    many    phthalocyanines  
containing diverse substituent in the literature but examples on phthalocyanines bearing azo  
chromophore are limited[3]. In this study, novel phthalocyanines containing isoquinoline azo  
dye were synthesized by microwave-assisted method. 
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Phthalocyanines form nowadays an important group of organic compounds that belongs to the most studied subjects of 
organic functional materials. The most important industrial application of phthalocyanines is the formation of color 
complexes with metal cations that are used as highly stable pigments and dyes. In addition, they can find commercial 
applications as: photovoltaic materials in solar cells, systems for fabrication of light emitting diodes (LED) , liquid crystalline, 
and non-linear optical materials, sensitizers for photodynamic (PDT) cancer therapy, photoconductors in xerography, dyes 
at recording layers for CD-R and DVD-R optical storage discs, as well as diverse catalytic systems [1]. The synthesis of 
phthalocyanines under microwave irradiation reduces reaction times and enhances yields in comparison with classical 
method [2]. There are    many    phthalocyanines containing diverse substituent in the literature but examples on 
phthalocyanines bearing azo chromophore are limited [3]. In this study, novel phthalocyanines containing guaiacol azo 
moiety were synthesized by microwave-assisted method. 
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Photovoltaic power sources are the best opportunity to provide energy for the world of tomorrow so it is important to 
understand the surface, electrical and photo-induced properties of them in order to increase their efficiencies. Currently 
used materials in photovoltaic manufacturing technology are crystalline silicon, CdTe (cadmium telluride), amorphous and 
nanocrystalline silicon, CIS (copper indium diselenide) and CIGS (copper indium gallium selenide).This research focuses only 
on the CIS cells, which contains a CdS layer on top. X-ray photoelectron spectroscopy (XPS) analyses were performed to 
investigate CIS/CdS based thin-film photovoltaics. The first part of the research focuses on the results of depth profile 
analysis by using Ar+ etching. By analyzing the data from depth profiling it is shown that Cd is incorporated into the atomic 
layers of the CuInSe2. Secondly, variations in elemental responses have been recorded as shifts of the XPS Cd 3d, In 3d, Cu 
2p and S2p peak positions under photoillumination with three different lasers. Furthermore, electrical charging properties 
of CIS/CdS thin film are studied with externally applied electrical square-wave pulses (SQW), so-called Dynamic XPS. Results 
will be presented with an ultimate aim of better understanding of the roles of defects affecting the performance of CIS 
devices. 
 
Keywords: Photovoltaics, X-Ray Photoelectron Spectroscopy, CuInSe2, Thin Films 
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Photovoltaic power sources are the best opportunity to provide energy for the world of tomorrow so it is important to 
understand the surface, electrical and photo-induced properties of them in order to increase their efficiencies. Currently 
used materials in photovoltaic manufacturing technology are crystalline silicon, CdTe (cadmium telluride), amorphous and 
nanocrystalline silicon, CIS (copper indium diselenide) and CIGS (copper indium gallium selenide).This research focuses only 
on the CIS cells, which contains a CdS layer on top. X-ray photoelectron spectroscopy (XPS) analyses were performed to 
investigate CIS/CdS based thin-film photovoltaics. The first part of the research focuses on the results of depth profile 
analysis by using Ar+ etching. By analyzing the data from depth profiling it is shown that Cd is incorporated into the atomic 
layers of the CuInSe2. Secondly, variations in elemental responses have been recorded as shifts of the XPS Cd 3d, In 3d, Cu 
2p and S2p peak positions under photoillumination with three different lasers. Furthermore, electrical charging properties 
of CIS/CdS thin film are studied with externally applied electrical square-wave pulses (SQW), so-called Dynamic XPS. Results 
will be presented with an ultimate aim of better understanding of the roles of defects affecting the performance of CIS 
devices. 
 
Keywords: Photovoltaics, X-Ray Photoelectron Spectroscopy, CuInSe2, Thin Films 
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Silica has been one of the most important inorganic components of the hybrid materials due to its cheapness and inertness. 
Although there appear some controversial reports in the literature, C-O bond of silyl ethers is known as very susceptible to 
hydrolysis even in neutral aqueous solutions. For this reason, modification of silica surfaces with organics needs pre-
modification with special reagents, so called “silane coupling agents” with trialkoxysilyl linking groups. Various silane 
coupling agents with amine, epoxy, halogen, allyl, and methacrylate and phenyl functions are now available commercially, 
but their prices are still considerably high.  

Herein we report a simple and cheap process for creating bromoalky surface functions on silica particles in nano and micron 
sizes. In this work, a simple process was developed for generating dense bromomethylsilane functions on silica micro and 
nanospheres without using special silane coupling agents. The process comprising silanization with trimethyl chlorosilane 
and followed bromineless bromination in water was demonstrated to give bromomethysilane functional (1.0-4.2 mmolg-1) 
silica surfaces as inferred from FT-IR, X-ray photoelectron spectra and bromine analysis. The bromomethyl groups were 
successfully employed for anchoring dithiocarbamate (DTC) surface functions. 

DTC functions were then used for surface initiated polymerization of glycidylmethacrylate (GMA) and N-vinyl 
formamide(NVF) monomers by irradiation at 315 nm (photoiniferter) technique. 

 

 
 
Keywords: Surface functionalization, Silica microsphere modification, Silyling of surface without using special silyling agents 
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The Synthesis of (N1E,N4E)-N1,N4-Bis(Pyridin-2-yl)Methylene)Benzene-1,4-Diamine and 
Investigaion of  Its Efficiency As New Binuclear Catalyst Complex in Copper Based ATRP

H. Arslan, M. Gürkan Kaptan, M. Emre Hanhan, Ş. Şen
Bülent Ecevit University, Chemistry Department 67100 Zonguldak, Turkey

gurkaptan@hotmail.com

(N1E,N4E)-N1,N4-Bis(pyridin-2-yl)methylene)benzene-1,4-diamine (BPMBD) was synthesized by iminization reaction of pyridine 
carboxyaldehyde with 1,4-diamine and its ligand effect in Cu-based ATRP[1-3]. Linear first-order kinetic plots were observed for ATRP of 
methyl methacrylate using BPMBD as a ligand, indicating that the number of active species is constant during the polymerization and that 
the contribution of termination reactions is limited (Figure 1). Induction periods were observed as about 90; 97; 122; 101 minute for 0,33; 
0,5; 1; 1,5 ligand/CuX ratio, respectively. 

 

Figure 1: Kinetic plots for ATRP of MMA. Figure 2: Apparent rate constant vs ligand/CuX       ratio for ATRP of MMA using 
BPMBD as a ligand

When different amount of ligand were use in ATRP of methyl methacrylate, apparent rate constant vs ligand/CuX ratio was shown 
maximum at the [ligand]/[catalyst] ratio is one. These means that the most rapid and efficient reaction occurs at 1:1 ligand/CuX ratio. (Figure 
2). When anodic-cathodic peak potential separation (ΔE) is about 60 mV theoretically, it is mentioned about reversibility for a one-electron 
redox process [4]. The Anodic-cathodic peak potential separation (ΔE) of CuCl/BPMBD complex is 101 mV. Therefore, CuCl/BPMBD complex 
is near-reversible
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 The aim of this project is to analyse the requirements for development of a databases of thermochemical 
properties both from the end-users' point of view and from the developers' and maintainers' point of view. 
 The databases are nowadays mostly accessed via internet. Although desktop computers and notebooks will be 
used in most cases, with the advent of tablets platform independence becomes more and more important. The design must 
be therefore based on widely accepted internet standards, not on proprietary technologies intended for one particular 
platform only. 
 Special applications for tablets may be developed later but in the first step we will concentrate on developing a 
web based interface. The web browsers are available on all platforms and can even be scripted in order to enhance 
browsing possibilities. Graphical output can be generated in the browser thus reducing the load demand on the server. The 
server-side scripts can recognise the browser and tailor the output for it. The interface should be unified accross databases 
which will appeal both end-users and data editors. 
 Although XML is a versatile language, thermophysical data should preferably be stored in a relational databes 
using controlled vocabulary instead of plain texts. The definitions of the controlled vocabulary should also be stored in the 
database tables which will ease localization of the interface. The user interface should be able to export data in various 
formats including XML. 
 The database will not be a static collection but permanently developing data storage and retrieval system. 
Scenarios of inserting new data must be designed in order to allow easy maintanance and hiding incomplete and not 
verified tables from the end users. Several concepts will be presented and compared. 
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The development of cheap and effective catalysts containing Ni instead of noble metals for catalytic hydrodechlorination 
(HDC) is the urgent task. Al2O3 is stable carrier for metal catalysts, but can form chemical bonds with Ni during “wet” 
catalysts preparation resulting in NiAl spinel. The presence of spinel improves stability of the catalyst to HCl poisoning 
action, but hampers the reduction to Ni0. To decrease the extent of chemical bonding of Ni with alumina two preparation 
methods were used, comprising preliminary Ni nanoparticles formation before supporting on alumina: 1. Laser 
electrodispersion (LED) [1], producing very uniform particles of Ni but providing no possibility of particle size changes; 2.  
Supporting of Ni nanoparticles stabilized in colloid dispersion (CD) by hexadecylamine stabilizer (HDA) and further reduction 
with NaBH4 [2].  Ni particle size variation is possible in this method.  
In this work a series of Ni/Al2O3 with low Ni loading were produced by LED: 2·10−4 - 3·10−2 Ni/Al2O3 (LED) and CD: 2·10−4 and 
1·10−1 Ni/Al2O3 (CD). All catalysts were investigated using TEM and XPS; and tested in catalytic HDC of chlorobenzene in 
continuous flow fixed-bed system. TEM data confirm very narrow particle size distribution (95% particles are 1.25-1.75 nm 
in size) for LED catalysts and wider distribution (3-8 nm with maximum at 4 nm) for CD samples.   It was found by XPS that in 
spite of reduced state of Ni particles before dispersion on support, in both types of catalysts Ni mainly is in oxidized state. 
Only in the catalysts with respectively high Ni loadings (3·10−2 (LED); and 1·10−1 (CD)) Ni0 was found (26% in LED and 5% in 
CD catalyst). All catalysts were catalytically active at 100-350°C. The catalysts with very low Ni loading were very active from 
the beginning of test at each temperature but gradually deactivated. Only those samples that contain Ni0 demonstrated 
relative stability during time on stream: for 3·10−2 (LED) stable value of conversion was about 33% at 350°C (initial value of 
about 45%), for 1·10−1 (CD) about 10% (initially 38%). After catalytic tests no decrease of Ni0 content in 3·10−2 (LED) and 
1·10−1 (CD) was found by XPS, but some decrease of Ni/Al ratio in LED sample. However reductive treatment at 350°C with 
H2 resulted in significant improvement of 1·10−1 (CD) activity and stability: the stable-state conversion at 350°C was 
improved up to 58% (initial value 90%) possibly due to additional removal of HDA. Stable work of this catalyst was 
maintained during 6 h on stream. LED catalyst after reduction demonstrated the growth of initial activity, but stable state 
conversion doesn’t change. On the base of the results obtained different mechanisms were proposed for the catalysts 
containing only oxidized forms of Ni and those comprising Ni0.  

This work was supported by RFBR (13-03-00613) and Russian Ministry of science and education (grant 8434).  
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The development of cheap and effective catalysts containing Ni instead of noble metals for catalytic hydrodechlorination 
(HDC) is the urgent task. Al2O3 is stable carrier for metal catalysts, but can form chemical bonds with Ni during “wet” 
catalysts preparation resulting in NiAl spinel. The presence of spinel improves stability of the catalyst to HCl poisoning 
action, but hampers the reduction to Ni0. To decrease the extent of chemical bonding of Ni with alumina two preparation 
methods were used, comprising preliminary Ni nanoparticles formation before supporting on alumina: 1. Laser 
electrodispersion (LED) [1], producing very uniform particles of Ni but providing no possibility of particle size changes; 2.  
Supporting of Ni nanoparticles stabilized in colloid dispersion (CD) by hexadecylamine stabilizer (HDA) and further reduction 
with NaBH4 [2].  Ni particle size variation is possible in this method.  
In this work a series of Ni/Al2O3 with low Ni loading were produced by LED: 2·10−4 - 3·10−2 Ni/Al2O3 (LED) and CD: 2·10−4 and 
1·10−1 Ni/Al2O3 (CD). All catalysts were investigated using TEM and XPS; and tested in catalytic HDC of chlorobenzene in 
continuous flow fixed-bed system. TEM data confirm very narrow particle size distribution (95% particles are 1.25-1.75 nm 
in size) for LED catalysts and wider distribution (3-8 nm with maximum at 4 nm) for CD samples.   It was found by XPS that in 
spite of reduced state of Ni particles before dispersion on support, in both types of catalysts Ni mainly is in oxidized state. 
Only in the catalysts with respectively high Ni loadings (3·10−2 (LED); and 1·10−1 (CD)) Ni0 was found (26% in LED and 5% in 
CD catalyst). All catalysts were catalytically active at 100-350°C. The catalysts with very low Ni loading were very active from 
the beginning of test at each temperature but gradually deactivated. Only those samples that contain Ni0 demonstrated 
relative stability during time on stream: for 3·10−2 (LED) stable value of conversion was about 33% at 350°C (initial value of 
about 45%), for 1·10−1 (CD) about 10% (initially 38%). After catalytic tests no decrease of Ni0 content in 3·10−2 (LED) and 
1·10−1 (CD) was found by XPS, but some decrease of Ni/Al ratio in LED sample. However reductive treatment at 350°C with 
H2 resulted in significant improvement of 1·10−1 (CD) activity and stability: the stable-state conversion at 350°C was 
improved up to 58% (initial value 90%) possibly due to additional removal of HDA. Stable work of this catalyst was 
maintained during 6 h on stream. LED catalyst after reduction demonstrated the growth of initial activity, but stable state 
conversion doesn’t change. On the base of the results obtained different mechanisms were proposed for the catalysts 
containing only oxidized forms of Ni and those comprising Ni0.  

This work was supported by RFBR (13-03-00613) and Russian Ministry of science and education (grant 8434).  
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Bile acids are amphiphiles with hydrophobic and hydrophilic surface. The micelle formation ability, characterized by the 
value of critical micelle concentration (CMC) is affected by various factors including surfactant nature, temperature, 
solvent, additive, pressure, pH, ionic strength, etc. The aim of this study was to investigate an effect of KCl and temperature 
on the CMC value of cholic acid.  
Solutions of sodium cholate were made in different concentrations with different ionic strength of KCl. Measurements were 
performed by the Cary Eclipse Fluorescence Spectrophotometer using pyrene as fluorescent probe. The wavelength of the 
excitation light was 334 nm and the emission wavelength was 360 nm. Temperature was changed from 0°C to 50° C in 
intervals of 5°C. 
Dependence between apsorption intensity of the first and the third peak of pyrene obtained by spectrophotofluorimetric 
method from concentration of cholic acid is sigmoid and according to it, the values of critical micelle concentrations were 
determined [1]. CMC of cholic acid decreases with increasing of ionic strength in a solution. Micellization of bile acids 
depends on proportion of stabilized molecules of water on hydrophilic surface and destabilized molecules of water on 
hydrophobic surface of acids. Increasing concentration of electrolytes (KCl) leads to higher number of destabilized 
molecules of water which favors micellization. With lower concentration of KCl, cholic acids CMC value at first increases, 
because of the neutralization between potassium and cholic anion. With further increase of KCl, CMC decreases. On higher 
temperatures value of CMC decreases in a presence of potassium salt since micelle become more agile and less stabilized.  

 
[1] J. Aguiar, P. Carpena, J.A. Molina-Bolívar, and C. Carnero Ruiz, On the determination of the critical micelle concentration 
by the pyrene , Journal of Colloid and Interface Science, 258 (2003) 116–122. 
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The intrinsic properties of natural rubber latex particles play a key role in the material performances for tyre applications. 
Structure property relationships are still under debate in the literature and need further understandings in order to develop 
innovative products based on the control of the NR structure. Natural rubber (NR) latex obtained from Hevea brasiliensis is 
composed mainly of a core microstructure of cis-polyisoprene units surrounded by a shell that consists of a mixture of 
proteins, and lipids. These non-elastomeric components are considered as latex’s natural stabilisers. Although numerous 
studies have already been performed, they usually suffer from harsh and tedious preparations that often result to drying or 
alteration of the pristine hydrated structure. Here we report, to the best of our knowledge, the first in situ fluorescence 
investigations of the chemical characteristics obtained on the particles of NR latex.  

The interaction of rubber latex particles with fluorescent probes having different physico-chemical properties was 
characterised by steady state absorption and fluorescence spectroscopy and time-resolved fluorescence measurements 
(lifetime and correlation spectroscopy). Then the labelled globules were deposited on a glass surface for in-situ analysis 
under fluorescence intensity imaging to reveal their hydrophobic and lipophilic surface organisation as a function of pH and 
ionic strength.  

These experiments on NR latex were carried out using modified particles of various contents of proteins. 
Altogether, these findings provide better understanding of the structural properties of natural rubber latex in aqueous 
condition. 
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The intrinsic properties of natural rubber latex particles play a key role in the material performances for tyre applications. 
Structure property relationships are still under debate in the literature and need further understandings in order to develop 
innovative products based on the control of the NR structure. Natural rubber (NR) latex obtained from Hevea brasiliensis is 
composed mainly of a core microstructure of cis-polyisoprene units surrounded by a shell that consists of a mixture of 
proteins, and lipids. These non-elastomeric components are considered as latex’s natural stabilisers. Although numerous 
studies have already been performed, they usually suffer from harsh and tedious preparations that often result to drying or 
alteration of the pristine hydrated structure. Here we report, to the best of our knowledge, the first in situ fluorescence 
investigations of the chemical characteristics obtained on the particles of NR latex.  

The interaction of rubber latex particles with fluorescent probes having different physico-chemical properties was 
characterised by steady state absorption and fluorescence spectroscopy and time-resolved fluorescence measurements 
(lifetime and correlation spectroscopy). Then the labelled globules were deposited on a glass surface for in-situ analysis 
under fluorescence intensity imaging to reveal their hydrophobic and lipophilic surface organisation as a function of pH and 
ionic strength.  

These experiments on NR latex were carried out using modified particles of various contents of proteins. 
Altogether, these findings provide better understanding of the structural properties of natural rubber latex in aqueous 
condition. 
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In recent years, materials science has found a very important pathway depending on the development on nanotechnology. 
The emergence of new nanomaterials in particular with different mechanical, thermal, optical, magnetic and electronic 
properties opened a new area in material science[1-4]. For instance, the immobilization of metal nanoparticles in polymeric 
structures has a great potential in various applications. Thus, there is a great interest on metal- polymer-based nanoparticle 
materials due to use of a wide range of metals including gold, platinum, and silver in the last 20-30 year period. Some 
applications require control of particle size distribution. For this purpose, polymeric systems having functional groups to get 
complex with ions containing metal are widely used in the preparation of nanoparticles dispersions [5]. Here in, we report 
the synthesize of stimuli-responsive double-hydrophilic water soluble dilock copolymers. Structural characterization of 
related block copolymers were carried out by using 1H-NMR spectrocopy and gel permeation choromotograpy. Solution 
behaviours of the related block copolymers were investigated by using dynamic light scattering (DLS).  

 In an aqueous medium, the polymer and the metal ion or metal salt anion complexations were analyzed by DLS 
studies. After treatment of the resulting polymer-metal complex systems with metal reducing agents, metal nanoparticle 
dispersions based on gold, platinum and silver were prepared with a narrow particle size distribution. The DLS and 
transmission electron microscope studies indicated  that the average particle size varied between 5-25 nm, 5-25 nm, 1-5 nm 
for  nano-Au, nano-Ag, nano-Pt, respectively. 

 In the final step, in addition to the investigation of catalytic activity of the polymer-nanometal dispersions in a 
model reaction, their antimicrobial activity of different microorganisms were also investigated by determining zone 
diameter and MIC values.   
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Hydrogels containing too much water have soft and flexible structure. Their versatile features make them remarkable and 
useful for various applications such as in the production of bioengineering materials, in the development of controlled drug 
delivery / releasing systems, in the material production for the development of insulin therapy in patients with diabetes, in 
sensor technology. Hydrogels are commonly used in the regulation of active agents release, drug, protein etc., due to their 
response to environmental changes such as pH, temperature, ionic strength, magnetic field etc [1-3]. Here in, we report the 
synthesis and caharacterization of tertiary amine (meth)acrylate-based zwitterionic/amphoteric hydrogels and their 
application studies as controlled drug releasing systems. These hydrogels swell very well in both acidic and basic conditions 
but shrinks in neutral water. Their synthesis were carried out via free radical polymerization by differing comonomer 
compositions and degree of cross-linking and by using ammonium persulfate as initiator, methylenebis(acrylamide) as 
cross-linker, acrylic acid (AA) and 2-(dimethylamino)ethyl methacrylate (DMA) as monomers. The time dependent swelling 
behaviour of selected hydrogels were investigated at different solution pHs. It was observed that P(DMAA0.5/AA0.5) and 
P(DMAA0.3/AA0.7) hydrogels having 0.1% MBA cross-linker showed a higher swelling behaviour than the others in acidic 
media. Finally, as a model application study, hydrogel system was examined as controlled drug releasing system for 
meloxicam which is a drug-active substance. After loading meloxicam into a P(DMAA0.3/AA0.7) hydrogel at room 
temperature, its Release from hydrogel in phosphate buffer solution (pH 7.4) at 37 oC was monitored by using UV-vis 
spectrofotometer. A controlled release profile was obtained. 
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Hydrogels containing too much water have soft and flexible structure. Their versatile features make them remarkable and 
useful for various applications such as in the production of bioengineering materials, in the development of controlled drug 
delivery / releasing systems, in the material production for the development of insulin therapy in patients with diabetes, in 
sensor technology. Hydrogels are commonly used in the regulation of active agents release, drug, protein etc., due to their 
response to environmental changes such as pH, temperature, ionic strength, magnetic field etc [1-3]. Here in, we report the 
synthesis and caharacterization of tertiary amine (meth)acrylate-based zwitterionic/amphoteric hydrogels and their 
application studies as controlled drug releasing systems. These hydrogels swell very well in both acidic and basic conditions 
but shrinks in neutral water. Their synthesis were carried out via free radical polymerization by differing comonomer 
compositions and degree of cross-linking and by using ammonium persulfate as initiator, methylenebis(acrylamide) as 
cross-linker, acrylic acid (AA) and 2-(dimethylamino)ethyl methacrylate (DMA) as monomers. The time dependent swelling 
behaviour of selected hydrogels were investigated at different solution pHs. It was observed that P(DMAA0.5/AA0.5) and 
P(DMAA0.3/AA0.7) hydrogels having 0.1% MBA cross-linker showed a higher swelling behaviour than the others in acidic 
media. Finally, as a model application study, hydrogel system was examined as controlled drug releasing system for 
meloxicam which is a drug-active substance. After loading meloxicam into a P(DMAA0.3/AA0.7) hydrogel at room 
temperature, its Release from hydrogel in phosphate buffer solution (pH 7.4) at 37 oC was monitored by using UV-vis 
spectrofotometer. A controlled release profile was obtained. 

References 

1. A. S. H., Advanced Drug Delivery Reviews 43, 3-120 (2002). 
2. N. A. P., P. B., and W. L., Eur. J. Pharm. Biopharm. 50, 27-46 (2000). 
3. P. G., K. V. and, S. Garg, Research Focus 10, 569- 579 (2002). 

Keywords: Hydrogel, drug release 

Force Field Development For Cytosine And Guanine DNA Bases 
 

A. Manukyan, A. Tekin. 
Informatics Institute, Istanbul Technical University, 34469 Maslak Istanbul, Turkey 

Presenting author: artur.manukyan@be.itu.edu.tr 
 

Non-covalent interactions stabilize biochemically signifant complexes such as Deoxyribonucleic acid (DNA) and Ribonucleic 
acid (RNA). Especially, electrostatic (hydrogen bonds between O-H and N-H) and π-stacking interactions are the most 
important stabilizing factors in these systems. In the helical structure of DNA, complementary base pairing occurs between 
cytosine – guanine and adenine – thymine bases. In this study, potential energy surfaces (PES) of cytosine, guanine and 
cytosine-guanine dimers were computed, and the corresponding interaction energies were fitted to an analytical 
expression to develop the force fields. To determine the theoretical level which will be used in the PES calculations, the 
performance of single and double excitation coupled cluster theory including perturbative triple excitations (CCSD(T)), 
second-order Møller-Plesset (MP2), spin-component scaled MP2 (SCS-MP2), dispersion augmented density functional 
theory (DFT-D) and density functional theory combined with symmetry adapted perturbation theory (DFT-SAPT) including a 
fast and accurant variant of DFT-SAPT, DF-DFT-SAPT, were realized. It has been found that DFT-SAPT (LPBE0AC) produces 
interaction energies which are in a very good agreement with CCSD(T). Therefore, LPBE0AC was employed in the calculation 
of all PES. The developed force fields were successful to reveal the correct interaction energies and geometries of these 
DNA base dimers and beyond.  
 

 
 

Figure 1: Watson-Crick interaction between cytosine and guanine. 
Keywords: DNA, RNA, interaction energy, potential energy surface, force field, fitting, supermoleculer calculations, DFT-D, 
DFT-SAPT 
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Ionic liquids (ILs) are organic salts consisting of anions and cations that exist as liquids at room temperature.  The ILs bear 
many attractive properties such as non-flammability, high thermal stability, low melting point, negligible volatility, and 
relatively high ionic conductivity.  Therefore, applications of ILs for energy devices and lubricants have been studied.  
However, such applications are found difficult because the structure and physical propeties of ILs confined in nano-space of 
porous electrode cannot be understood from their bulk propeteis.[1]   

In this study, we have employed a primitive ball-on-plate tribotester and resonance shear measurement (RSM) for 
understanding the properties of ionic liquids as lubricants.[2][3] The tribotester can evaluate friction coefficient (lubrication 
properties) of applied ILs between a silica ball and a plate of 
various surface roughness, whereas RSM can evaluate liquid 
structuring, rheological properties (viscosity), and 
tribological properties (friction and lubrication) in 
nano-confined liquid with controlling the surface separation 
(D) in 0.1 nm resolution.  We used two types of  ILs, 
N,N-diethyl-N-methyl-N-(2-methoxyethyl) ammonium 
tetrafluoroborate ([DEME][BF4]) and 
N,N-diethyl-N-methyl-N-(2-methoxyethyl) ammonium 
bis(trifluoromethanesulfonyl) imide ([DEME][TFSI]) (see 
Figure 1).  By the tribotester measurements for these ILs, it 
was found that ILs with the different anionic moieties exhibited different lubrication properties.  The lubrication property 
of [DEME][BF4] was better than that of [DEME][TFSI].  Using RSM, it was found that ILs was maintained the silica surfaces 
at surface separation about 2 nm under normal loads of the 0.40 mN～8.35 mN. From the physical model analysis of 
resonance shear curves, we estimated the effective viscosity (ηeff) of the nano-confined ILs.  The estimated ηeff was 1−2 
orders of magnitude higher than the bulk values.  Furthermore, the ηeff of [DEME][TFSI] was higher than that of 
[DEME][BF4], whereas the viscosity of [DEME][BF4] is higher than that of [DEME][TFSI] in bulk.  The lubrication propeties of 
ILs obatined by tribotest will be discussed based on the ηeff of the ILs using RSM.  This study should contribute 
development of applications of ILs as not only lubricant but also electrolytes, which is confined in the pores of a 
nanoporous electrode, in energy devices such as capacitors and/or batteries. 
References 
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Figure 1: Chemical structures of DEME-TFSI and 
DEME-BF4. 
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Ionic liquids (ILs) are organic salts consisting of anions and cations that exist as liquids at room temperature.  The ILs bear 
many attractive properties such as non-flammability, high thermal stability, low melting point, negligible volatility, and 
relatively high ionic conductivity.  Therefore, applications of ILs for energy devices and lubricants have been studied.  
However, such applications are found difficult because the structure and physical propeties of ILs confined in nano-space of 
porous electrode cannot be understood from their bulk propeteis.[1]   

In this study, we have employed a primitive ball-on-plate tribotester and resonance shear measurement (RSM) for 
understanding the properties of ionic liquids as lubricants.[2][3] The tribotester can evaluate friction coefficient (lubrication 
properties) of applied ILs between a silica ball and a plate of 
various surface roughness, whereas RSM can evaluate liquid 
structuring, rheological properties (viscosity), and 
tribological properties (friction and lubrication) in 
nano-confined liquid with controlling the surface separation 
(D) in 0.1 nm resolution.  We used two types of  ILs, 
N,N-diethyl-N-methyl-N-(2-methoxyethyl) ammonium 
tetrafluoroborate ([DEME][BF4]) and 
N,N-diethyl-N-methyl-N-(2-methoxyethyl) ammonium 
bis(trifluoromethanesulfonyl) imide ([DEME][TFSI]) (see 
Figure 1).  By the tribotester measurements for these ILs, it 
was found that ILs with the different anionic moieties exhibited different lubrication properties.  The lubrication property 
of [DEME][BF4] was better than that of [DEME][TFSI].  Using RSM, it was found that ILs was maintained the silica surfaces 
at surface separation about 2 nm under normal loads of the 0.40 mN～8.35 mN. From the physical model analysis of 
resonance shear curves, we estimated the effective viscosity (ηeff) of the nano-confined ILs.  The estimated ηeff was 1−2 
orders of magnitude higher than the bulk values.  Furthermore, the ηeff of [DEME][TFSI] was higher than that of 
[DEME][BF4], whereas the viscosity of [DEME][BF4] is higher than that of [DEME][TFSI] in bulk.  The lubrication propeties of 
ILs obatined by tribotest will be discussed based on the ηeff of the ILs using RSM.  This study should contribute 
development of applications of ILs as not only lubricant but also electrolytes, which is confined in the pores of a 
nanoporous electrode, in energy devices such as capacitors and/or batteries. 
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Figure 1: Chemical structures of DEME-TFSI and 
DEME-BF4. 
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The influence of a cosolvent on protein stability is related to the changes they induce on the hydration of the protein which 
are reflected in changes in the free energy of the solvated protein.  The preferential binding model has been used to 
describe this effect using the preferential interaction parameter which is a thermodynamic quantity that describes 
processes which involve interaction between proteins and the components of the solvent system [1-4]. The interaction 
parameters are used to determine the effectiveness of cosolvents to modify protein conformation. 

In this work, a systematic study is presented concerning the effect of ethylene glycol, glycerol, erythritol, inositol and 
sorbitol on the stability of chymotripsinogen at aqueous solution at 298.15 K. The preferential interaction parameters are 
calculated from density measurements at constant molality and at constant chemical potential.  
 
The stabilizing effect exerted by the studied polyols is discussed in terms of molecular interactions and the results are 
related with the surface tension behavior of the polyol-water solutions. 
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Two new monomers based on furan and benzochalcogendiazole, namely 4,7-di(furan-2 yl)benzo[c][1,2,5]-selenadiazole 
(FSeF) and 4,7-di(furan-2-yl)benzo[c][1,2,5]thiadiazole (FSF), were designed and synthesized via a donor–acceptor–donor 
approach. The monomers were electrochemically polymerized via potentiodynamic or potentiostatic methods. The 
monomers and their polymers exhibited lower oxidation potentials (1.16 V and 1.06 V for monomers; 0.93 V and 0.80 V for 
polymers vs. Ag/AgCl) and red shifts of the whole dual-band absorption spectra upon moving from S to Se. By using 
electroanalytical and optical methods intramolecular charge transfer properties of the monomers and their polymers were 
demonstrated. Also, the polymers PFSeF and PFSF were multicolored at different redox states and have low band gaps of 
1.43 eV and 1.61 eV, respectively.[1-2]. 

 

 

 

 

Figure 1: Chemical structures of 4,7-di(furan-2 yl)benzo[c][1,2,5]- selenadiazole (FSeF) and 4,7- di(furan-2-
yl)benzo[c][1,2,5]thiadiazole (FSF) and their polymers. 
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Sol–gel chemistry is one of the basic instruments for self-assembly, but more and more complexity can be added to 
nanomaterials through a soft chemistry route and has become a very sophisticated tool which opens the door to new 
generations of nanostructured materials. Sol–gel processing has shown a high capability of being integrated in top-down 
materials production while adding new value by unique properties of the synthesis products [1].  Fluorescent probes can 
transfer molecular recognition events into fluorescence signals and then make a bridge between man and molecule [2]. The 
advantages of molecular fluorescence for sensing can be summarized: high sensitivity of detection down to the single 
molecule, “on-off switchability, subnanometer spatial resolution and submillisecond temporal resolution, observation in 
situ, remote sensing by using optical fibres, et al [3]. It is of great relevance to detect pollutants, such as heavy metal ions, 
for environmental purpose. Atomic absorption spectrometry and voltametry allow to detect selectively and quantitatively 
metal ions. Nevertheless these methods are expensive and cannot be used in the field. So, simpler detection methods for 
metal ions should be investigated. In this work, fluorescent organofunctional silane was synthesized and characterized, and 
used to prepare sol-gel receptor for metal ion sensing. It was observed that fluorescent sol-gel material exhibits dictinctive 
change in fluorescence emission upon interaction with heavy metal ions. Response time and pH sensitivity of probe based 
on fluorescence emission upon complex formation with metal analyte was investigated. Steady-state fluorescence 
experiments were carried out by varying metal ions and the advancement of the reaction was defined. 
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The electroless deposition of metallic nanoparticles onto semiconducting surfaces by galvanic displacement method has 
applications ranging from electronic devices to chemical sensors. For the spontaneous deposition of gold onto silicon 
surfaces by galvanic displacement, a gold (III) salt is needed, which will be reduced to metallic state on the surface by 
electrons coming from the silicon. It is also known that presence of defects, mechanical attritions, scratches, etc. enhance 
this process. For this purpose, we have created some parallel columnar attritions using a metal tip on n- and p-type silicon 
wafers. Deposition and presence of metallic gold on or around the attritions have been examined using optical and electron 
microscopic (SEM) techniques, as well as X-ray photoelectron spectroscopic (XPS) mapping. Presence of gold deposition on 
or around the attritions created on p-type silicon surfaces has been confirmed by XPS. However, when an oxide layer has 
been introduced by thermal means, no significant deposition has been observed. Details of the experimental procedure(s) 
and morphological and spectroscopic characterization of the structures created will be presented and discussed.   

Keywords: electroless deposition, galvanic displacement, silicon surfaces, SEM, XPS 
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Carbaryl is an insecticide, that is used in agricultural activities extensively because of its effective insecticide property. It is 

an acetylcholinesterase (AChE) enzyme inhibitor [1,2]. AChE provides neural transmission of signals and the inhibitory effect 

cause deaths, Alzheimer or Parkinson’s diseases. Because of the usage in agricultural activities, pesticide residuals threaten 

human and environmental health. Thus rapid and practical detection instead of traditional expensive and cumbersome 

methods (GC, HPLC) is necessary. An enzymless pesticide biosensor will be practical and cheap. In this study, an enzymless 

pesticide biosensor is developed.  

Anthraquinon substituted cobalt phthalocyanine (AQCoPc) was used as sensor material. AQCoPc was deposited on an ITO 

electrode with A KSVNIMA Langmuir-Blodgett monolayer coating device. GAMRY potentiostat was used to measure 

electrochemical signals coming from the interaction of AQCoPc 

and carbaryl pesticide.  

 

 

 

Figure 1: Interaction of AQCoPc with carbaryl  pesticide. 

In Figure 1, ITO/AQCoPc-5layer electrode was tested with 

carbaryl  pesticide. Carbaryl solution was added to the 

electrochemical cell beginning from 10µl to 50µl. When 10 µl of 

carbaryl added current drop was seen and this situation was continued until 50 µl of carbaryl addition.  
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Carthamus Caeruleus L is a plant from the Asteraceae familly [1]. Its roots are used in Algerian traditional medicine against 
burns. 
 
In this work we used the extraction solvent (ethanol) to extract the antioxidants Carthamus Caeruleus L, total phenols were 
quantified  using Folin-Ciocalteu method the antioxidant activity and has been evaluated using the DPPH essay. This extract 
was encapsulated by solvent evaporation and then lyophilized. 
 
For this purpose we used an experimental design to minimize the number of experiments [2], the results have to show the 
effect of each factor on different responses (microscopy and particle size) and optimize responses. 
 
Microcapsules with the optimal responses were tested to evaluate the antioxidant activity. These microcapsules can be 
used in cosmetic and medicinal formulations  
 
References 
1. Bowles, V.G., R. Mayerhofer, C. Davis, A.G. Good et J.C. Hall, 2010, A phylogenetic investigation of Carthamus combining 

sequence and microsatellite data, Plant systematics and Evolution, Springer. 
2. Lewis, G.A., D. Mathieu et R. Phan-Tan Luu, 2007, Pharmaceutical experimental design, Marcel Dekker, INC. 
 
 
Keywords: extraction, optimization, carthamus caeruleus L, anti oxydant effect 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Physical Chemistry / PC-P-02

1199

 

Optimization Of The Carthamus Caeruleus L Ethanol-Extracts 
Microencapsulation For Cosmetic And Medicinal Uses 

 
D. Kabrine1, M. Chaachoua1, A. Toubane1, S. Rezzoug2, K. Daoud1 

 

1Laboratory of transfer phenomena, Faculty of Mechanical and Process engineering, 
University of Science and Technology Houari Boumediene, El Alia, BP 32, Bab Ezzouar, 16111, 

Algiers, Algeria 
Laboratory 

2Lasie-Laboratory of engineering science for environment, Science and Technology Division, 
University of La Rochelle, Michel Crépeau Avenue 

17042, La Rochelle Cedex 1, France 
Presenting author: atoubane@usthb.dz 

   
Carthamus Caeruleus L is a plant from the Asteraceae familly [1]. Its roots are used in Algerian traditional medicine against 
burns. 
 
In this work we used the extraction solvent (ethanol) to extract the antioxidants Carthamus Caeruleus L, total phenols were 
quantified  using Folin-Ciocalteu method the antioxidant activity and has been evaluated using the DPPH essay. This extract 
was encapsulated by solvent evaporation and then lyophilized. 
 
For this purpose we used an experimental design to minimize the number of experiments [2], the results have to show the 
effect of each factor on different responses (microscopy and particle size) and optimize responses. 
 
Microcapsules with the optimal responses were tested to evaluate the antioxidant activity. These microcapsules can be 
used in cosmetic and medicinal formulations  
 
References 
1. Bowles, V.G., R. Mayerhofer, C. Davis, A.G. Good et J.C. Hall, 2010, A phylogenetic investigation of Carthamus combining 

sequence and microsatellite data, Plant systematics and Evolution, Springer. 
2. Lewis, G.A., D. Mathieu et R. Phan-Tan Luu, 2007, Pharmaceutical experimental design, Marcel Dekker, INC. 
 
 
Keywords: extraction, optimization, carthamus caeruleus L, anti oxydant effect 

 

Optimization Of The Extraction Of Algerian Sticky Fleabane (Inula Viscosa) 
And Anti Inflammatory Study Of The Extract 

 
R. Layada1, I. Belkacem1, A Toubane1, S. Rezzoug2, K. Daoud1 

 

1Laboratory of transfer phenomena, Faculty of Mechanical and Process engineering, 
University of Science and Technology Houari Boumediene, El Alia, BP 32, Bab Ezzouar, 16111, 

Algiers, Algeria 
2Lasie-Laboratory of engineering science for environment, Science and Technology Division, 

University of La Rochelle, Michel Crépeau Avenue 
17042, La Rochelle Cedex 1, France 

Presenting author: atoubane@usthb.dz 
 
The sticky fleabane (Inula viscosa or Dittrichia viscosa (L.)) is a perennial plant of the Asteraceae family used in Algerian 
traditional medicine for its anti inflammatory power [1]. 
 
This paper is about the extraction by hydrodistillation of Inula viscosa essential oil and to study its anti-inflammatory effect. 
 
To reach this goal and in order to minimize the number of experiment to be performed,  to investigate the effect of 
selected factors on the responses and obtain the essential oil with optimal responses we used experimental design [2], 
factors chosen were: extraction time (90 min to 100 min) and heating power (225 Watt to 450 Watt), the answers have 
been: Yield (%) and spent energy (Joule / g ). 
 
The chemical composition of the essential oil with the optimal responses (yield = 12% and spent energy= 1.5  106 joule / g) 
was determined by GC / MS. 
 
 
We inject a solution of Carrageenan in the dough back of mice to induce inflammation (creation of an edema). The study of 
the anti-inflammatory effect of the essential oil was made by applying different concentrations of the essential oil on 
edemas; quantification of the anti-inflammatory effect was calculated from the reduction in the volume of edemas. 
 
The anti-inflammatory effect of Inula viscosa essential oil has been proved so in future works it can be used in the 
formulation of anti-inflammatory drugs. 
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The effects of the addition of sodium salts of dimer acid (DA) on the dynamic mechanical and thermal properties and 
morphology of poly(methyl methacrylate-co-sodium methacrylate) (PMMA-co-MA) ionomers were studied using DMA, TGA, 
SAXS and XRD techniques. The mechanical properties and morphology of ionomers containing aliphatic dicarboxylic acid 
(HD) or dioctyl phthalate DOP were also studied and compared to those of DA-containing ionomers. It was observe that the 
pure ionomer showed two glass transition temperatures (Tgs); one strong transition at ca. 170 C and the other weak 
transition at ca. 205 C. In the case of the ionomers containing the dioctyl phthalate (DOP), the positions of loss tangent 
peaks shifted to lower temperatures with increasing amounts of DOP. The intensity of the loss tangent peaks decreased 
with increasing amount of DOP. In the case of the ionomer containing DA, the matrix and cluster peak positions changed 
slightly. The same was true for the ionomer containing HD. Thus, it can be concluded that the DA and HD did not act as 
plasticizer, but DOP did, for PMMA ionomers. This finding was quite different from the role of DA and HD in polystyrene 
(PS) ionomers, in which the DA and HD acted as plasticizer. This difference is probably due to the polarity difference of PS 
and PMMA homopolymers. 
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Figure 1: Loss tangents of the P(MMA-co-MA)Na ionomers containing various additivres as a function of temperature, 
measured at 1Hz. 
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Azo compounds all have the same functional group, -N=N-,which is a chromophore.  So many kinds of them are common 
dyes for food, beverages, and textile dyestuff. But they also represent human hazard because their degradation products 
including amines are carcinogenic. Thus, it appears necessary to identify and quantify with accuracy the dyes present in 
foods and other things around us. The numerous works published during the last years demonstrate the need for 
developing fast, accurate and selective techniques for synthetic dye analysis [1].Trisodium salt of 1-(4-sulpho-1-
naphthylazo)-2-naphthol-3, 6-disulphonic acid (Amaranth) is a monoazo dye used as food and pharmaceutical colorant. 
Studies have shown that amaranth can cause many adverse health effects such as high genotoxicity, cytostaticity and 
cytotoxicity [2].The main scope of our study is to investigate the electrochemical behavior of amaranth in a mechanistic 
point of view by using voltammetric techniques in various media.  
 
 
10-5M Amaranth solutions have been prepared in water. Solution media has been selected as Britton Robinson Buffer of 
different pH’s (2-12), Acetate Buffer (3.5-5.5) and Ammonia Buffer (8.5-10.5). Voltammetric techniques has been used as 
Differential pulse polarography (DPP), Square wave voltammetry (SWV) and Cyclic voltammetry(CV) techniques. 
Electrochemical data were taken using a computer controlled electroanalysis system (Metrohm 757 VA Computrace 
Electrochemical Analyser). A three electrode combination system was used. This consisted of a Multi Mode Electrode (DME, 
SMDE and HMDE), a Ag/AgCl reference electrode and a Pt wire auxiliary electrode.  
 
Electrochemical reaction mechanism of amaranth has been suggested in different solution media from the voltammetric 
data. 
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Azo dyes are the most common class of industrial textile dyes and are characterized by the presence of one or more N

N  (azo) bonds. Photocatalytic studies of azo compounds were mainly concerned with aromatic azo compounds 
because of the importance of this group in dyestuff industry and the interest in their carcinogenic properties and harmful 
effects [1]. Approximately %1-20 of the total world production of dyes is lost during the dyeing process and is released in 
textile effluents. Degradation of dye effluents has therefore received increasing attention [2]. Traditional physical 
techniques have been used for the removal of dye pollutants, only succeed in transferring organic compounds from water 
to another phase at slower rates, thus creating secondary pollution. These methods have often high operating costs and 
limited effects. These are the reasons why advanced oxidation processes have been growing during the last decade. In 
addition to a prompt removal of the colors, TiO2/UV- based photocatalysis was simultaneously able to fully oxidize the dyes, 
with a complete mineralization of carbon into CO2 [3]. 1-(1-Hydroxy-4-methyl-2-phenylazo)-2-naphthol-4-sulfonic acid 
known as “Calmagite” is a synthetic azo-dye widely used in textile industry [4]. The aim of this study was to investigate 
photocatalytic degradation of Calmagite in water by UV/TiO2 treatment.  
 
For the degradation by UV light (366nm), a Camag photoreactor was used. Studies were carried out in Britton-Robinson 
Buffer solution at pH 9, 10, 11 and 12 at room temperature. The experiments were performed in three different initial dye 
concentrations with appropriate amount of TiO2. 

 
The UV-Vis spectra of Calmagite shows that a significant change and the absorbance at 602nm decreases gradually during 
irradiation. At optimum conditions dye undergoes almost a complete degradation in 120 minutes. The kinetic parameters 
and the reaction mechanism have been suggested according to the gained results. 
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Azo dyes are the most common class of industrial textile dyes and are characterized by the presence of one or more N

N  (azo) bonds. Photocatalytic studies of azo compounds were mainly concerned with aromatic azo compounds 
because of the importance of this group in dyestuff industry and the interest in their carcinogenic properties and harmful 
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textile effluents. Degradation of dye effluents has therefore received increasing attention [2]. Traditional physical 
techniques have been used for the removal of dye pollutants, only succeed in transferring organic compounds from water 
to another phase at slower rates, thus creating secondary pollution. These methods have often high operating costs and 
limited effects. These are the reasons why advanced oxidation processes have been growing during the last decade. In 
addition to a prompt removal of the colors, TiO2/UV- based photocatalysis was simultaneously able to fully oxidize the dyes, 
with a complete mineralization of carbon into CO2 [3]. 1-(1-Hydroxy-4-methyl-2-phenylazo)-2-naphthol-4-sulfonic acid 
known as “Calmagite” is a synthetic azo-dye widely used in textile industry [4]. The aim of this study was to investigate 
photocatalytic degradation of Calmagite in water by UV/TiO2 treatment.  
 
For the degradation by UV light (366nm), a Camag photoreactor was used. Studies were carried out in Britton-Robinson 
Buffer solution at pH 9, 10, 11 and 12 at room temperature. The experiments were performed in three different initial dye 
concentrations with appropriate amount of TiO2. 

 
The UV-Vis spectra of Calmagite shows that a significant change and the absorbance at 602nm decreases gradually during 
irradiation. At optimum conditions dye undergoes almost a complete degradation in 120 minutes. The kinetic parameters 
and the reaction mechanism have been suggested according to the gained results. 
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Studies on metal complexes of biologically important substances are very important to provide valuable information on 
their biological activities. Considerable studies have been carried out on the complexations between metal ions and amino 
acids for a long time [1-3]. 
In this work, the protonation constants of L-Phenylalanine (Phe), L-Tryptophan (Trp), β-Alanine (BAla) and their methyl 
esters (PheE, TrpE and BAlaE) and the formation constants of binary complexes of Cu(II) with them were determined 
potentiometrically (potentiometric pH titration method developed by Irving – Rossotti [4]) in aqueous solutions at 5.0, 20.0 
and  35.0 oC at a constant ionic strength of 0.10 mol L–1 (NaClO4). ΔfG

o, ΔfH
o and ΔfS

o were determined for the protonation 
of the ligands and for the complexation of them with Cu(II).  
The protonation of –NH2 group of all the ligands is found to be exothermic. The driven force of these reactions is both ΔfH

o 
and ΔfS

o [5]. pKO (pKCOOH) of Phe and Trp increases with increasing temperature. The driven force is ΔfS
o only in this case. 

The ΔfH
o
 of 1:1 and 2:1 Cu(II) complexes of all ligands are found to be negative. The driven force is both ΔfH

o and ΔfS
o for 

these complexations. The contribution of ΔfH
o to ΔfG

o at 20.0 oC for Cu(II)–amino acid systems are as follows: 
 

System (20 oC) logK1 ΔfH
o % logK2 ΔfH

o % 
Cu – Phe 8.51 64 7.20 30 
Cu – Trp 8.41 30 7.47 51 
Cu – BAla 7.10 25 5.63 44 

 
During Cu–amino acid complexation process, via its electron pair accepting orbital (vacant orbital), Cu2+ interacts with O and 
N atoms belonging to –COO– and deprotonated –N+H3 groups respectively and two coordination bonds are formed. In Cu-O 
bond ionic character should be the dominant, whereas covalent character in the Cu-N bond [5–8]. Occurring both enthalpic 
and entropic stabilization together in the 1:1 and also 1:2 complexation process imply that any O atoms of –COO– group 
bound to α-carbon atom of amino acid, plays a more active role in the complex formation [3, 6–9].  
Cu(II)–amino acid ester complexation may be included only Cu–N bonds and therefore its formation constant were found 
smaller than that of Cu-amino acid systems. 
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Analyzing geometrical parameters in the crystal structures from Cambridge Structural Database (CSD) and using quantum 
chemical calculations we characterized several types of noncovalent interactions in organometallic systems.  
Studies of hydrogen bonds [1] and OH/π interactions [2] of coordinated water molecule showed that water molecule 
coordinated to a metal ion forms significantly stronger interactions than non-coordinated water molecule.  Hence, the 
presence of a metal cation influences remarkably the strength of the noncovalent interactions of water. The calculated 
energies of hydrogen bonds of coordinated water are much stronger even if the aqua complex is neutral. Positively charged 
complexes form quite strong hydrogen bonds, the hydrogen bond energy of [Zn(H2O)6]2+ complex is -21.89 kcal/mol, which 
is several times stronger than the hydrogen bond of non-coordinated water, -4.77 kcal/mol [1].  
Calculations of energy of OH/π interactions of non-coordinated and coordinating water show that interaction of 
coordinated water are stronger even if the aqua complex is neutral, similar to the hydrogen bonds. The interaction energy 
of non-coordinating water is -3.36 kcal/mol. Positively charged aqua complexes form very strong OH/π interactions; the 
strongest calculated interaction energy is -14.85 kcal/mol [2].  
Our results on stacking interactions of planar metal-chelate rings with delocalized π bonds  revealed that chelate rings form 
stacking interactions with aromatic organic rings and with other chelate rings. Organic aromatic ring in the crystal structures 
of square planar complexes show preference for stacking interactions with chelate ring to interactions with other organic 
aromatic rings. The calculated energies of stacking interactions are in agreement with this observation. The energy of 
stacking in [Ni(acac)2] /benzene system calculated with the SCS-MP2 method is -3.71 kca/mol [3]. It is significantly stronger 
than the stacking interaction in benzene dimer (-2.73 kcal/mol). 
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Analyzing geometrical parameters in the crystal structures from Cambridge Structural Database (CSD) and using quantum 
chemical calculations we characterized several types of noncovalent interactions in organometallic systems.  
Studies of hydrogen bonds [1] and OH/π interactions [2] of coordinated water molecule showed that water molecule 
coordinated to a metal ion forms significantly stronger interactions than non-coordinated water molecule.  Hence, the 
presence of a metal cation influences remarkably the strength of the noncovalent interactions of water. The calculated 
energies of hydrogen bonds of coordinated water are much stronger even if the aqua complex is neutral. Positively charged 
complexes form quite strong hydrogen bonds, the hydrogen bond energy of [Zn(H2O)6]2+ complex is -21.89 kcal/mol, which 
is several times stronger than the hydrogen bond of non-coordinated water, -4.77 kcal/mol [1].  
Calculations of energy of OH/π interactions of non-coordinated and coordinating water show that interaction of 
coordinated water are stronger even if the aqua complex is neutral, similar to the hydrogen bonds. The interaction energy 
of non-coordinating water is -3.36 kcal/mol. Positively charged aqua complexes form very strong OH/π interactions; the 
strongest calculated interaction energy is -14.85 kcal/mol [2].  
Our results on stacking interactions of planar metal-chelate rings with delocalized π bonds  revealed that chelate rings form 
stacking interactions with aromatic organic rings and with other chelate rings. Organic aromatic ring in the crystal structures 
of square planar complexes show preference for stacking interactions with chelate ring to interactions with other organic 
aromatic rings. The calculated energies of stacking interactions are in agreement with this observation. The energy of 
stacking in [Ni(acac)2] /benzene system calculated with the SCS-MP2 method is -3.71 kca/mol [3]. It is significantly stronger 
than the stacking interaction in benzene dimer (-2.73 kcal/mol). 
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For a long time it was assumed that the human retina contains only two types of photoreceptor cells: the rods and cones 
responsible for dim light and daylight vision, respectively. Recent studies have revealed the existence of a small number of 
intrinsically photosensitive retinal ganglion cells (ipRGC) that regulate non-visual photo-responses [1]. ipRGCs express an 
atypical opsin-like protein named melanopsin (hMeOp) [2] which plays a role in the regulation of unconscious visual 
reflexes and in the synchronization of endogenous physiological responses to the dawn/dusk cycle (circadian rhythms) [3]. 
hMeOp is unique among vertebrate opsins because its amino acid sequence shares greater similarity to invertebrate rather 
than vertebrate visual opsins [4]. Like both vertebrate and invertebrate opsins, hMeOp features seven transmembrane α-
helices incorporating the 11-cis retinal isomer bound to a lysine sidechain via a protonated Schiff base linkage (PSB11). 
Light-induced isomerization of PSB11 to its all-trans isomer activates the signaling cascade [5]. 

Comparative modeling and ab initio multiconfigurational quantum chemistry are combined to investigate the 
reactivity of hMeOp and to compare its mechanism with vertebrate (bovine) and invertebrate (squid) visual 
photoreceptors. It is found that both the thermal and photochemical isomerization of the retinal chromophore in all three 
models occur via a space-saving mechanism involving the unidirectional, counterclockwise twisting of the =C11H-C12H= 
moiety [6]. Nevertheless, trajectory calculations indicate that while all receptors display a less than 120 fs excited state 
dynamics, hMeOp decays from the excited state in less than 60 fs. Moreover, hMeOp features the highest computed 
thermal isomerization barrier which appears to be ca. 5 kcal mol-1 higher than that of bovine rhodopsin. When assuming 
the validity of the reaction speed/quantum yield correlation [7] and of the relationship between thermal isomerization rate 
and thermal photocycle activation [8], we hypothesize that hMeOp is the most sensitive pigment consistently with the low 
number of melanopsin-containing cells found in the retina and with the extra-retina deep brain location of melanopsin in 
non-mammalian vertebrates. 
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Metal organic frameworks (MOFs) are the compounds of the future due to theirs countless structural configurations which 
lead to unexpected physicochemical properties and new applications. MOFs properties are strongly related to their 
precursor properties and way of use. 
Styryl phosphonic acid (SP), as precursor of MOFs was synthesized because of its properties as chelating, ion sequestrant, 
surfactant, corrosion inhibitor and forming polymers. 
SP acid was characterized with X-ray, 31P-NMR,13C-NMR, 1H-NMR, HPLC, UV-VIS, MS, TG and IR spectroscopy. The precursor 
was first analyzed using cuanto-chemical calculations in order to estimate structural, thermodynamic properties.  
X-ray diffraction on single crystal structure of SP can be described as inorganic columns running along the c axis and 
separated by the organic parts.  
Metal organic frameworks [Cu(CH2=C(C6H5)PO3)H2O]n were obtained by hydrothermal synthesis from styryl phosphonic acid 
and Cu(SO4)27H2O.  
The 2D layered structure of the copper styryl phosphonate with the organic groups extending into the interlamellar space 
was revealed by X-ray, elemental analysis, TG and IR spectroscopy.  
Acknowledgment: This work was supported by a grant of the Romanian National Authority for Scientific Research, CNCS – 
UEFISCDI, project number PN-II-RU-TE-2011-3-0092.   
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Surfactants are used in dye industry among the different industrial applications as they can wet and help in the dispersion 
of dyes especially which are poorly soluble. Dyes can also be used in many ways for measuring critical micelle concentration 
(CMC) of surfactants known as dye-solubilization method. Thus the study of dye-surfactant interaction is important from 
the fundamental understanding point of view as well as industrial applications [1-3]. 
 
In the present study, the micellar properties of various cationic surfactants, (dodecyltrimethylammoniumbromide; C12TAB,  
tetradecyltrimethylammonium bromide; C14TAB, cetyltrimethylammonium bromide; C16TAB, cetylpyridinium bromide; 
C16PBr  and cetylpyridinium chloride; C16PC) at levels below and above their CMCs in aqueous and in the presence of an 
anionic dye, Eosin Y, (EOY) are presented at 298K using conductivity and spectrophotometry. EOY belongs to the xanthenes 
group of dyes and finds many applications, viz., in solvent polarity determination, lasers, CMC determination, the 
characterization of super conductors, etc [4]. The effect of EOY on the CMCs of cationic surfactants have been reported and 
compared with using two different measurements. Conductivity measurements of surfactants were performed and 
determined the degree of micellar ionization in the absence and presence of EOY. The ionization degree (α) and counterion 
binding parameter (β) obtained from conductivity data are used to evaluate the interaction mechanism of EOY in wide 
range of different hydrophobic cationic microenvironments as well.  It was observed that the CMC values of cationic 
surfactants decreased in the presence of EOY has a direct relation between hydrophobicity of surfactants. The association 
of EOY with cationic micelles followed the order as; C16PB > C16PC > C16TAB > C14TAB > C12TAB. The results also showed that 
hydrophobic interaction plays a major role in interaction process of EOY with anionic micelles besides electrostatic 
interactions. In order to gain further insight about the localization of EY in cationic micelles the spectrophotometric 
behaviour of EY in water-EOH mixture of varying composition were also monitored. It was observed that going from 
aqueous solution to the more hydrophobic micellar environment the maximum absorbance of EY shifted a higher 
wavelength in its absorption maxima.   
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Over the past few decades, chiral coordination polymers have attracted great interested not only because of their intriguing 
architectures but also owing to their numerous potential applications such as asymmetric catalysis, enantioselective 
separation, gas absorption, magnetic materials and second order non-linear optics (NLO) [1-4]. Multidentate ligands 
containing carboxylic and sulfonic acid groups have been widely used as a building block in the construction of metal-
organic coordination polymers [5-6]. 
In the present study, natural bond orbital (NBO) and molecular orbitals (HOMO and LUMO) analyses of a new chiral 2D 
silver(I) coordination polymer, {[Ag2(HSSA)(Hyp)]2.3H2O}n (1), were performed with density functional theory (DFT) method 
for obtaining detailed insights into the electronic structure of this polymer. The  NBO  analysis  provides  an  efficient  
method for  studying  intra-  and  inter-molecular bonding  and  interaction among bonds [7]. The NBO analysis of the 
complex 1 reveals appreciable donor–acceptor type delocalization from lone-pair (n) of oxygen orbitals with anti-lone-pair 
(n*) of silver orbitals. The delocalization effects due to n-n* interactions in the polymer play a highly important role on the 
coordination environments of the silver atom. Also, HOMO and LUMO analyses were used to elucidate the information 
regarding intra-molecular charge transfer within 2D coordination polymer. As seen from Fig. 1, HOMO and LUMO is mainly 
localized on the silver and oxygen atoms that over there polymerization occurs. 
 
 
 
 
 
 
 
 
Figure 1. The frontier molecular orbitals of complex 1 in gas phase: A) HOMO and B) LUMO 
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Over the past few decades, chiral coordination polymers have attracted great interested not only because of their intriguing 
architectures but also owing to their numerous potential applications such as asymmetric catalysis, enantioselective 
separation, gas absorption, magnetic materials and second order non-linear optics (NLO) [1-4]. Multidentate ligands 
containing carboxylic and sulfonic acid groups have been widely used as a building block in the construction of metal-
organic coordination polymers [5-6]. 
In the present study, natural bond orbital (NBO) and molecular orbitals (HOMO and LUMO) analyses of a new chiral 2D 
silver(I) coordination polymer, {[Ag2(HSSA)(Hyp)]2.3H2O}n (1), were performed with density functional theory (DFT) method 
for obtaining detailed insights into the electronic structure of this polymer. The  NBO  analysis  provides  an  efficient  
method for  studying  intra-  and  inter-molecular bonding  and  interaction among bonds [7]. The NBO analysis of the 
complex 1 reveals appreciable donor–acceptor type delocalization from lone-pair (n) of oxygen orbitals with anti-lone-pair 
(n*) of silver orbitals. The delocalization effects due to n-n* interactions in the polymer play a highly important role on the 
coordination environments of the silver atom. Also, HOMO and LUMO analyses were used to elucidate the information 
regarding intra-molecular charge transfer within 2D coordination polymer. As seen from Fig. 1, HOMO and LUMO is mainly 
localized on the silver and oxygen atoms that over there polymerization occurs. 
 
 
 
 
 
 
 
 
Figure 1. The frontier molecular orbitals of complex 1 in gas phase: A) HOMO and B) LUMO 
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The interaction and reaction of transition metal complexes with DNA have become a very important field in relation to the 
development of DNA molecule probes, DNA cleaving agents and therapeutic drugs[1-4]. Among the metal complexes so far 
investigated, copper(II) complexes of 1,10-phenanthroline and its derivatives have attracted much attention for their 
numerous functions.  
 
Therefore, due to their importance in biological systems, we studied with ligands containing different functional group such 
as substitued 1,10-phenanthroline(1,10-phenanthroline, 4,7-dimethyl-1,10-phenanthroline and 5-nitro-1,10-
phenanthroline) and L-amino acids(L-phenylalanine, L-tryptophan). The protonation constants of ligands and the stability 
constants of the binary and mixed ligand complexes formed by these ligands with copper(II) have been determined using 
potentiometric method at 298.15 K in an 0.1 M KCl ionic medium in aqueous solution. The protonation constants of ligands 
and the stability constants of complexes were calculated using the BEST software[5]. The distribution diagrams of the 
complex species formed in solution medium were drawn using a SPE software[5]. In terms of the substitued 1,10-
phenanthroline, the stability sequence of the binary and mixed ligand complexes of copper(II) is  4,7-dimethyl-1,10-
phenanthroline > 1,10-phenanthroline > 5-nitro-1,10-phenanthroline. In addition, the tryptophan formed more stable 
complexes than phenylalanine. 
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By using the X ray experimental data of Ni vinyl phosphonate (VP-Ni), a theoretical study was performed using cuanto-
chemichal calculus with PM3 semiempirical method under Hyperchem7. Model building strategy was based on extracted 
models from X ray data. Geometrical analysis of VP-Ni shows that bonding lengths of C-C and Ni-O are close to the values 
found in literature and Ni-Ow bonding lengths are slightly underestimated compared to X ray experimental data. From 
electronic properties of VP-nNi (n=2, 7, 9), structures used as models to build VP-Ni final compound, it was observed that 
the lowest LUMO-HOMO energetic difference is 4.8989eV for VP-7Ni. 
Measurements conditions were provided by a climatic chamber, and performed at 1h time frames for climatic condition in 
25-90C temperature range and relative humidity in 50-95% range. A very weak electrical conductivity was observed by 
using cyclic voltametry measurement, which based on reference insulator samples proves to be came from setup, thus 
compound can be classified as an electrical insulator. 
Acknowledgment: This work was supported by a grant of the Romanian National Authority for Scientific Research, CNCS – 
UEFISCDI, project number PN-II-RU-TE-2011-3-0092.   
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Test Of Mordenite Catalytic Activity In Gas Phase Toluene Transalkylation 
 

P. Muñoz H.(1) ; D. Delmas R.(1);D. Rivera C.(1) 
 
The transalquilation reaction is catalysed by the acid form of zeolites ZSM-5 and Mordenite and by these zeolites modified 
with transition metals. So by this reaction it is possible to transform Toluene in Benzene and Xilenes, which compounds are 
of mayor cost. Thats why, in the present investigation it was synthesized and characterised by DRX the catalysts HMOR1 
(Si/Al)=9,67 and HMOR2 (Si/Al)=9,79. These catalyst were used for the transformation in gas phase in benzene and xilenes. 
The composition of the catalytic reaction product were determined by CG/EM. The results show that there were a little 
conversion of toluene in benzene, xilenes and in others aromatic compounds in less proportion. Finally, these results are 
susceptible to be improved-   
 
KEYWORDS: HMOR1, Transalkylation, Toluene, Xilenes, Catalytic activity 
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Chitosan citrate, chitosan citrate/poly(ethylene glycol) membranes have been prepared by the solvent casting method for 
the purpose of transdermal drug delivery. Citrate ion is a non-toxic cross-linker for chitosan to prepare matrices with 
potential biomedical applications [1,2]. Porosity was introduced into some membranes by using NaCl as the porogen. The 
swelling kinetics were followed in aqueous media. Morphologies and chemical structures were characterized by SEM and 
FTIR analyses respectively. 
 
 

 
                                            (A)                                                  (B)                                                             (C) 
 
Figure 1: A- Structure of Chitosan cross-linked by Citrate Ion, B- SEM picture for CC1P 
C-Naproxen release from CC1P 
 
Naproxen has been used as the model drug to test the drug release properties of the chitosan citrate membranes in 
aqueous solution at 37C and at a pH of 7.4. Drug release was followed by uv-vis spectroscopy. The chitosan citrate 
membrane (CC1) exhibited constant drug release at a rate of 0.993% per hour within 1-6 hours with a maximum drug 
release of 31% at 24h. The membrane with the same composition but with porosity (CC1P) gave a release rate of 0.412% 
per hour up to 12 hours with a maximum drug release of 21% at 24h. The differences have been explained by the 
morphology, swelling behavior and molecular interactions. 
 
References 
[1] Shu X., Zhu K. and Song W.(2000). Novol pH-sensitive citrate cross-linked chitosan film for drug controlled release. 
International Journal of Pharmaceutics, 121, 19-28. 
[2] Tanigawa J., Miyoshi N., and Sakurai K.(2008). Characterization of Chitosan/Citrate and Chitosan/Acetate Films And 
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Polymers have been considered as good electrical insulators for years, and they have widely been used as inactive 
packaging and insulating material [1,2]. But this narrow perspective is rapidly changing as a new class of polymer known as 
conductive polymers or electroactive polymers is being discovered [2]. Chitin is a linear polymer composed of 2-acetamido-
2-deoxy-D-glucopyranose (N-acetyl-D-glucosamine, GlcNAc) units linked by β-(1→4) linkage, and distributed widely in 
nature as the skeletal material of crustaceans and insects, and as a component of cell walls of bacteria and fungi [3,4]. The 
aim of the present study was to synthesize a chitin derivative by using maleic anhydride, to characterize a commercial chitin 
(Sigma C 9213) and its derivative, and to comparise them from the point of view of stability and conductivity. 

Firstly, the chitin derivative was synthesized. For this purpose, the commercial chitin was modified via ring-
opening reaction with maleic anhydride in lithium chloride/N,N-dimethylacetamide [5]. Then, both chitin and its derivative 
were characterized by FTIR, 1H NMR, 13C NMR, and U-Vis spectroscopies and scanning electron microscopy. 
Thermogravimetric analysis was performed to investigate the thermal stability of chitin and its derivative. In addition, the 
electrical conductivity of chitin and its derivative was also measured. 

New peaks in FTIR, 1H NMR, and 13C NMR spectra of the chitin derivative confirmed the successful modification of 
chitin with maleic anhydride. It was seen that both chitin and its derivative have one absorption band. The absorption band 
at 262 nm for chitin and at 266 nm for the chitin derivative may be due to n-π* transition (R band). Their SEM micrographs 
indicated that chitin has a rough surface according to the chitin derivative which has a structure formed of smooth parts. 
Besides, it was observed from their TGA thermograms that chitin is thermally more stable than the chitin derivative. It was 
determined that the conductivity values of chitin and its derivative (respectively, 6.5x10-6 S cm-1 and 4.3x10-4 S cm-1) are in 
the conductivity range (σ=10-7-10-1 S cm-1) of semiconductors. In addition, it can be said from the conductivity value of the 
chitin derivative that it is a good semiconductor. 
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Benzyl methacrylate is an organo soluble monomer with limited solubility in aqueous media. We focused on  
homopolymerization of benzyl methacrylate by photoinitiation. The presence of a photoinitiator, and the type and the 
amount of the photoinitiator, the reaction time and the monomer concentration were studied. 2,2-dimethoxy-2-
phenylacetophenone (DMPA) and benzoyl peroxide (BPO) were used as the photoinitiator. No homopolymer was obtained 
in the absence of a  photoinitiator. It was found that the optimum reaction time was 15 minutes. Homopolymerization 
conversion percentage was calculated gravimetrically. The percent conversion was obtained with the same amount of (50 
mg) DMPA and benzoyl peroxide 61% and 11.5% respectively. The optimum amount of DMPA photoinitiator was 
determined as 25 mg. Characterization was carried out by FTIR spectrometry, XRD and DSC analyses.  
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Owing to its chemical inertia, gold has long not been regarded as a catalyst. However, supported gold catalysts were found 
to be promising in a lot of chemical reactions as active component and as modifying agent. In particular Au can be used for 
the decrease of metal-support interaction in Ni/Al2O3 system to increase the Ni0 content and therefore improve activity in 
catalytic hydrodechlorination (HDC).  
In this work modification of Ni/Al2O3 catalyst by gold particles stabilized in colloidal state was studied. 6 %wt. Ni/Al2O3 
prepared by wet impregnation was futher treated by three different colloidal solutions of gold nanoparticles (3; 6 and 10 
nm in size). Au content in final catalysts varied from 0.5 to 1 %wt.  
HRTEM data shows that Au particles size remains the same after deposition on Ni/Al2O3. Nickel is known to form different 
types of chemical bonds with alumina starting from weakly bonded NiO to Ni-Al spinel, which differ in reduction 
temperature. In order to determine the extent of metal-support interaction catalysts were studied using temperature 
programmed reduction (TPR). Reduction of nickel in initial catalyst starts at 500°C, and three maxima of hydrogen 
consumption (at 530, 680 and 800°C) are presented in TPR profile. Quantitative analysis of hydrogen consumption confirms 
the complete nickel reduction during TPR. Complex appearance of TPR spectrum confirms the presence of different types of 
strongly bonded NiO in Ni/Al2O3. Drastic change was observed for modified catalysts. Only one reduction peak at 600°C is 
presented in the TPR spectrum of Au-Ni/Al2O3 catalyst. The amount of hydrogen uptake during TPR was found to depend on 
Au particle size. Degree of NiO reduction was calculated, and its value was 42% for Au(3nm)-Ni/Al2O3; 80% for Au(6nm)-
Ni/Al2O3 and 148% for Au(10nm)-Ni/Al2O3. Over-stoichiometric hydrogen uptake some authors attribute to a formation of 
AuNi alloy and hydrogen spillover [1, 2].  
Catalytic activity was tested in flow-type gas phase chlorobenzene hydrodechlorination at 100-350°C. In the presence of all 
Au-Ni bimetallic catalysts complete chlorobenzene conversion to benzene was achieved at 250°C while for Ni/Al2O3 100% 
conversion was observed only at 350°C. In the presence of Au/Al2O3 only 45% conversion was reached. The best catalyst 
was Au(6nm)-Ni/Al2O3 which provides the lowest temperature of 50% chlorobenzene conversion (about 180°C).  
Au(6nm)-Ni/Al2O3 and Au(10nm)-Ni/Al2O3 are stable under reaction conditions since conversion at a given temperature is 
nearly the same during both increase and decrease of reaction temperature. Catalyst modified by 3nm Au particles loses 
catalytic activity because conversion at a given temperature is lower during decreasing of reaction temperature.  

This work was supported by RFBR (13-03-00613 and 11-03-008), President RF grant for young scientists (МК-
2917.2012.3) and Russian Ministry of Education and Science (grant 8434).  
 

  References 
1. Yuan G., Louis C., Delannoy L., Keane M. J. Catal. 247 (2), 256 (2007)  
2. Cárdenas-Lizana F., Gómez-Quero S., Baddeley C.J., Keane M.A. Appl. Catal. A General 387, 155 (2010) 
 
Keywords: nickel, alumina, gold, hydrodechlorination 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Physical Chemistry / PC-P-02

1216

Apparent Molar Volumes Of Glycine, 2-Aminopropanoic Acid And 2-
Aminobutanoic Acid In Aqueous Solutions In The Temperature Range 

Between 275.6 And 278.6 K 
 

Carmen M. Romero, A. Felipe Torres 
Departamento de Química, Universidad Nacional. Bogotá, Colombia 

Presenting author: Carmen M. Romero: cmromeroi@unal.edu.co 
 
α-Amino acids have been considered model compounds that can give useful information to understand the behavior of 
proteins and the role of solvent structure in the denaturation process. In fact, thermodynamic properties of these 
compounds have been used to provide an insight about hydrophobicity, hydration properties and solute-solvent 
interactions.  
Many studies have been done on α-amino acids [1-3]  but few works have been reported at temperatures different from 
298.15K, and no studies on their volumetric properties at low temperatures have been found in literature [4].  As a 
continuation of our previous work on the behavior of the thermodynamic properties of aqueous solutions of amino acids, 
apparent molar volumes of aqueous solutions of glycine, 2-aminopropanoic acid and 2-aminobutanoic acid were 
determined as function of composition in the temperature range between 275.6 and 278.6 K from density measurements 
using a magnetic float densimeter.   
The limiting values of the partial volumes at infinite dilution of the α-amino acids in aqueous solution were determined 
through extrapolation at each temperature and the results were used to evaluate group contributions of the methylene and 
the ionic groups. The results are discussed in terms of solute-solvent interactions and the effect of the solutes on water 
structure. 
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determined as function of composition in the temperature range between 275.6 and 278.6 K from density measurements 
using a magnetic float densimeter.   
The limiting values of the partial volumes at infinite dilution of the α-amino acids in aqueous solution were determined 
through extrapolation at each temperature and the results were used to evaluate group contributions of the methylene and 
the ionic groups. The results are discussed in terms of solute-solvent interactions and the effect of the solutes on water 
structure. 
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Adsorption characteristics of bituminuous shale (BS) for cationic thiazine dyes were investigated using thionine (TH), 
toluidine blue (TB) and methylene blue (MB).  Three-dimensional (3-D) structures and molecular properties of the dyes 
were created using the semi-empirical PM 3 method in the Hyper Chem 8.0 package program. Equilibrium data were 
modeled using Freundlich, Langmuir and Dubinin-Radushkevich (D-R) isotherm models. Adsorption capacity of the BS for 
the dyes decreased in the following order TH>TB>MB. These results were correlated with the molecular properties of the 
dyes such as dipole moment, surface area, volume, refractivity, polarizability and hydration energy. Adsorption mechanisms 
of the dyes were elucidated by comparing of the FT-IR spectra of dyes with unloaded adsorbent and dye loaded adsorbents. 
Kinetic data fit the pseudo second order kinetic model and single resistance diffusion model. The order of the rate 
constants and diffusion coefficients are consistent with each other as well as adsorption equilibrium constants. 
Keywords: adsorption, Thiazine Dyes, Bituminous Shale 
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The pyrrole molecule (C4H5N, a five-atom aromatic ring with six π electrons) is known as a fundamental building block for 
biological systems, such as chlorophyll and hemoglobin. This heteroaromatic ring is also present in natural colored 
products, such as porphyrins and phthalocyanines. Pyrrole and its derivatives are used in synthesis of pharmaceuticals, 
dyes, photographic chemicals and other organic compounds. It also finds technological applications as catalyst for 
polymerization process and corrosion inhibitor [1]. In this study, we performed a series of pyrroles substituted with various 
electron donating and electron withdrawing groups (EDGs and EWGs). Quantum chemical calculations were performed 
using the GAUSSIAN 09 package (Windows and UNIX versions). Geometry optimizations were carried out for neutral, 
cationic (+1) and anionic (-1) structures of mono-, di-, tri-, and tetra substituted pyrroles (Figure 1) using ab-initio (HF/6-
31G**) and density functional theory (B3LYP/6-31G** and B3LYP/6-311++G**). Molecular geometries (bond lengths, bond 
angles), quantum chemical parameters such as highest occupied molecular orbital (HOMO), lowest unoccupied molecular 
orbital (LUMO) energy levels, HOMO-LUMO energy gaps (∆E), dipole moment (µ), polarizability (α), and Mulliken charges 
were calculated for all the optimized structures. The ionization potential (I), electron affinity (A), electrophilicity (ω), 
electronegativity (χ), softness (Ѕ) and hardness (η) were also computed, respectively. The electron donating (ω-) and 
electron accepting (ω+) powers were calculated independently from four different approaches and all of these studies were 
performed in the gas-phase. Based on this approach, we could enhance a deeper understanding of substituent effects on 
the electrical and structural properties of the pyrrole derivatives. The theoretical scale correctly accounts for the 
electrophilic activation/deactivation effects promoted by electron withdrawing and electron releasing substituents in 
pyrrole ring. 
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   X: F, Cl, NO2, OH, CH3 

Figure 1. Studied pyrrole derivatives. 
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were calculated for all the optimized structures. The ionization potential (I), electron affinity (A), electrophilicity (ω), 
electronegativity (χ), softness (Ѕ) and hardness (η) were also computed, respectively. The electron donating (ω-) and 
electron accepting (ω+) powers were calculated independently from four different approaches and all of these studies were 
performed in the gas-phase. Based on this approach, we could enhance a deeper understanding of substituent effects on 
the electrical and structural properties of the pyrrole derivatives. The theoretical scale correctly accounts for the 
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pyrrole ring. 
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Zinc (II) phthalocyanine’s optical, spectroscopic, electronical, electro(spectro)chemical properties make them attractive and 
suitable components of a wide range of applications.1 In this study, we designed four octasubstituted phthalocyanines (Fig. 
1), with hexyl chains attached by a thioether in peripheral (1) and non-peripheral (2) position, an ether (3) and a sulfonyl 
function (4) in peripheral positions. The effects to be investigated are thus: substituent position effect (1 vs 2), the electron 
donating / withdrawing effect (1 vs 3) and the donating force effect (1 vs 4). Having in mind a systematic interpretation of 
this attachment point effect, the investigated properties are photophysical (electronic absorption, fluorescence) and 
photochemical (singlet oxygen generation and photostability). These measurements are correlated to the orbital levels of 
each phthalocyanine. Therefore, HOMO-LUMO levels were determinated by theoretically and experimentally. Experimental 
calculations were based on cyclic voltammetry and absorption measurements. All the results were interpretared relatively 
to the molecular structure and with a comparative cross approach. 
 

 

Figure 1. Molecular structure of the systematically chosen phthalocyanines. 
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Application Of Poly P-Aminobenzoic Acid –Poly Molybdate Pt,Modified 
Electrode For Trace Determination Of N-Acetyl L-Cysteine 
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The Electrochemical  synthesis of poly p-amino benzoic acid –phosphomolybdic acid [PpABA/PMO12]modified film on to pt 
was performed by cyclic  voltammetry .Phosphomolybdic acid ,pMO12 is a strong acid and oxidizing agent in the same time 
,its function lead to direct electrochemical  polymerization of para amino-benzoic acid and to form a solid hybrid material 
.This behavior was observed by the immediate change in colour of the plating solution .The modified electrode was 
prepared by cycling the electrode potential between 0.9 to -0.2 at scan rate 100 mvs-1 .15 cycles was sufficient to obtain a 
thin PPABA–PMO12 film with a smooth and homogeneous surface at pt electrode SWV techniques was used for indirect 
determination of N-acetyl cystein in O.5 M H2SO4 leading  to gradual decrease of peak currents of the three redox peak 
belong to PPABA-PMO12 at pt electrode .A very good relationship was obtained between the peak current (peak 3) with 
concentration range  4.9 × 10-9 – 4.9 × 10-8 M  with correlation coefficient  R= 0.9960. 

Keywords: Electrochemical synthesis, PpABA/PMO12,modified film,oxidizing agent, 
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In  the last two decades, topics of  market require new emulsion formulations  in compatibility with Green Chemistry, low 
in VOC content ,with highly monomer conversion. Recent developments show that emulsion redox systems are capable of 
substantially reducing free monomers, reaction time and formaldehyde emission. The purpose of our investigation is 
focused on the use of pure organic redox initiators which are combination of peroxides  RO2R as oxidizer   and multi 
functional amines  RNXY as reducers. In a first step we experimented  the use of MEA,DEA, and TEA(mono,di,and 
triethanolamine) in association with benzoyl peroxide  Bz2O2 in bulk  and solution   polymerization of VAc .The use of 
aliphatic amines was  marked by some defects but the activation of  RO2R  by  XRArNRY   enhanced  all the steps  of the 
polymerization  towards a Redox Controlled Polymerization .Stability of pH and low value of temperature manage the 
generation of free radicals to control the polymerization reaction at a steady state .Saponification of PVAC lets us to reach 
APV (polyvinyl alcohol) with high molecular weight and low degree of branching .Results of these experiments are 
illustrated by table 1.In a second step we investigate the field of emulsion polymerization of VAc using XRArNRY/RO2R as 
initiator and different ionic surfactants .This investigation leads to inventory multiple defects as results of interactions 
between anionic surfactant, monomer, polymer, and initiator. The  nature and the chemical composition of the surfactant 
influences the compatibility with the polymer, and other ingredients of the emulsion system. During emulsion 
polymerization of vinyl acetate (VAc) specific interactions ionic surfactant-monomer and ionic surfactant-initiator were 
evidenced. Due to this interactions the CMC(critical micellar concentration) of the ionic surfactant undergoes unexpected 
variations , the  maximum of solubility is quickly reached, the electrical conductivity sharply decreases, and precipitation of 
aggregate  anionic surfactant-PVAc occurs(table2).The results of the third step were successful in emulsion polymerization 
of VAc using XRArNRY/RO2R as initiator and non-ionic surfactants as APV(polyvinyl alcohol), ethoxylated nonylphenol.The 
latexes showed high stability with a narrow distribution of sizes ,in good agreement with monodisperse model. 
 
Keywords: redox emulsion,green PVAC,ionic and non ionic surfactants 
 
Table 1 : GPC analysis( Waters Millipore) of redox PVAC solution polymerization(methanol) 
 

Sample E1 E2 E3 E4 E5 
Retention Time RT(mn) 11.14 11.29 11.44 11.59 11.74 
Mw 990 000 781000 622000 499000 404000 
Area 68800 308300 704100 394200 1081000 

 
Table 2:Emulsion PVAc(ionic surfactant Prapagen WK).Data size from Coulter Electronic . 
                          Weight                                                      Number 

Size(nm) Scale deviation 
(nm) 

Amount 
(%) 

Size(nm) Scale deviation 
(nm) 

Amount 
(%) 

324 87 46 277 77 99 
1700 400 54 1400 380 1 
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This study is concerned with testing the adsorption efficiency of a new type of activated carbon for removal of azo dyes 
from their aqueous solutions. Three azo dyes are synthesized from the reaction of para substituted anilines with β-naphthol 
via diazonium salts are used as adsorbate for achieving this study. The optimal conditions of the considered adsorption 
systems are determined by studying factors affecting adsorption efficiency such as adsorbent dose, contact time, initial 
concentration of dye, pH of the adsorption medium and temperature. The amount of adsorbed dye is estimated 
spectrophotometrically by constructing a calibration curve for each dye at its maximum wave length (λmax). The adsorption 
processes are carried out as batch methods and by employing single component systems. Three models of adsorption 
isotherms namely; Freundlich, Langmuir, and Tempkin are applied to fit the experimental data of adsorption at equilibrium 
at certain range of concentrations (1*10-4 – 9*10-4M) and at various temperatures. The results indicated that, the 
Freundlich isotherm is better fitted to the experimental data of the studied systems, although, the other isotherms 
exhibited good fit. For sets of thermodynamic functions of adsorption (ΔH, ΔGo, and ΔSo) are estimated depending on the 
values of the equilibrium constants of adsorption which are represented by four different ways; First, the distribution 
coefficient calculated from the ratio between the concentrations of the adsorbed and free dye in solution at equilibrium. Its 
then represented by Freundlich constant (KF), Langmuir constant (KL), and finally is described by Tempkin constant (TK). The 
results obtained showed good consistency among the four set of functions in terms of their values and physical meaning. 

 
Keywords: Adsorption, Azo dyes, Activated carbon, Thermodynamic functions. 
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from their aqueous solutions. Three azo dyes are synthesized from the reaction of para substituted anilines with β-naphthol 
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concentration of dye, pH of the adsorption medium and temperature. The amount of adsorbed dye is estimated 
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processes are carried out as batch methods and by employing single component systems. Three models of adsorption 
isotherms namely; Freundlich, Langmuir, and Tempkin are applied to fit the experimental data of adsorption at equilibrium 
at certain range of concentrations (1*10-4 – 9*10-4M) and at various temperatures. The results indicated that, the 
Freundlich isotherm is better fitted to the experimental data of the studied systems, although, the other isotherms 
exhibited good fit. For sets of thermodynamic functions of adsorption (ΔH, ΔGo, and ΔSo) are estimated depending on the 
values of the equilibrium constants of adsorption which are represented by four different ways; First, the distribution 
coefficient calculated from the ratio between the concentrations of the adsorbed and free dye in solution at equilibrium. Its 
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A number of ruthenium(II) and rhenium(I) bipyridine complexes functionalized with lipoic acid moieties have been 

synthesized and characterized. Functionalization of gold nanoparticles with these chromophoric ruthenium(II) and rhenium(I) 

complexes has resulted in assemblies that could be employed as water-soluble biosensing probes for the determination of 

the presence of esterase and its enzyme activity. The luminescence of the metal complex chromophores was turned on 

upon cleavage of the ester bond linkage by esterase to reduce the efficiency of Förster resonance energy transfer (FRET) 

quenching. Through the increase in emission intensity, the enzymatic activity of esterase hydrolysis has been determined. 

The FRET efficiencies were found to vary with the nature of the chromophores and the length of the spacer between the 

donor (transition metal complexes) and the acceptor (gold nanoparticles). 

 

Figure 1: Gold nanoparticles were employed as biosensing probes 

Keywords: Ruthenium(II), Rhenium(I), Gold Nanoparticles, FRET 
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Smart windows are used for sun panels, automotive industry, architecture and other electrooptical devices, beside that 
they could be useful to make energy saving by controlling level of temperature and light in indoors. They show reversible 
coloring-decoloring properties by applying potential energy. Therefore, they get attention in mentioned application 
fields. 

In smart windows, ion storage films (IS) are an important component as much as electrochromic (EC) and electrolyte 
films which are all nano sized. Ion storage film  has a function to transfer charge to EC film and provide charge balance in 
the system. IS layer should has a high optical transmittance in visible range, must be transparent and holds the charge 
density constant. During coloring- decoloring processes of the electrochromic devices, the layer must stay without 
coloring [1]. This layer’s charge density must be as high as possible [2]. 

In this study, the IS films are prepared by using a mixture of CeO2 and TiO2 (% 60/40, n/n) components. Measured 
average anodic, and cathodic charge density were found as 21.30 mC/cm2 and 13,23 mC/cm2 (figure 1) respectively, and 
optical transmittance measured as %85. The CV measurements of the IS films showed that reduction-oxidation 
processes are reversible and stable (figure 2). The values of the anodic and cathodic density and optical transmittance of 
the films are big enough to use in smart windows. In this work, additional to charge densities were also investigated the 
surface morphology by using AFM and SEM and electrical conductivities by impedance spectroscopy and four probe 
methods. 
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Figure 1: Cyclic voltammetry (CV) diagram of CeO2-TiO2 (% 
60/40, n/n) film 

Figure 2: Chronocoulometry diagram of CeO2-TiO2 (% 
60/40, n/n) film (-1.8V and 1.8V). 
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Smart windows are used for sun panels, automotive industry, architecture and other electrooptical devices, beside that 
they could be useful to make energy saving by controlling level of temperature and light in indoors. They show reversible 
coloring-decoloring properties by applying potential energy. Therefore, they get attention in mentioned application 
fields. 

In smart windows, ion storage films (IS) are an important component as much as electrochromic (EC) and electrolyte 
films which are all nano sized. Ion storage film  has a function to transfer charge to EC film and provide charge balance in 
the system. IS layer should has a high optical transmittance in visible range, must be transparent and holds the charge 
density constant. During coloring- decoloring processes of the electrochromic devices, the layer must stay without 
coloring [1]. This layer’s charge density must be as high as possible [2]. 

In this study, the IS films are prepared by using a mixture of CeO2 and TiO2 (% 60/40, n/n) components. Measured 
average anodic, and cathodic charge density were found as 21.30 mC/cm2 and 13,23 mC/cm2 (figure 1) respectively, and 
optical transmittance measured as %85. The CV measurements of the IS films showed that reduction-oxidation 
processes are reversible and stable (figure 2). The values of the anodic and cathodic density and optical transmittance of 
the films are big enough to use in smart windows. In this work, additional to charge densities were also investigated the 
surface morphology by using AFM and SEM and electrical conductivities by impedance spectroscopy and four probe 
methods. 
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Figure 1: Cyclic voltammetry (CV) diagram of CeO2-TiO2 (% 
60/40, n/n) film 

Figure 2: Chronocoulometry diagram of CeO2-TiO2 (% 
60/40, n/n) film (-1.8V and 1.8V). 
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Photocatalytic degradation is an advanced oxidation process which can develop as a promising technology for treating 
waste waters with complex organic pollutants load, as there are those resulted in the textile finishing industry. Therefore, 
the photocatalytic degradation of dyes, using semiconductor materials as photocatalysts has been extensively studied [1]. 
Zinc oxide is a unique semiconductor material with a characteristic direct and wide band gap (3.37 eV at room temperature) 
and large exciton binding energy of 60 meV [2]. Modification of ZnO by noble metals is an effective method to promote the 
photocatalytic performance [3], noble metals can modify the optical and electron properties of ZnO which influence the 
photocatalytic activity. In the present study, ZnO was synthesized by microwave irradiation. The Pd-doped on ZnO nano 
photocatalyst was carried out UV irradiation method. The Pd-doped and undoped ZnO nano photocatalysts were 
characterized by X-ray diffraction (XRD), scanning electron microscope (SEM) and energy dispersive spectroscopy (EDS). The 
experimental results of XRD, SEM, EDS and photocatalytic degradation are given in Fig. 1.  The photocatalytic activities of 
ZnO and Pd-ZnO were investigated using methylene blue (MB) photodegradation with UV lamp irradiation. All the peaks are 
indexed and belonged to the pure zinc oxide and no peaks corresponding to the dopant are observed, which may be due to 
the low content of Pd. But the presence of the Pd was determined by EDS studty. As shown in Fig. 1(c), Pd-doped ZnO 
exhibits better photocatalytic activity than undoped ZnO.  
 
 

 
 
 
 
 

 
 
 
 
 
 
 

Figure 1: Characterization of ZnO and Pd-doped ZnO (a) SEM image and EDS, (b) XRD patterns and (c) photocatalytic 
activities.  
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Elt. Conc Units 
O 29.31 wt.% 
Zn 65.64 wt.% 
Pd 5.050 wt.% 
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Biosensors which include biorecognition sensing element (enzyme, antibody or receptor) and the transducer are widely 
used devices in many research areas. In an electrochemical biosensor construction, immobilization of redox enzymes on 
conductive surfaces is a crucial step to obtain stable electrodes. Electrospun nanofibers with their high surface area provide 
large amount of enzyme loading on the surface to enhance sensitivity and stability [1]. In this study, graphite electrode 
surfaces were modified with pristine nylon 6,6 nanofibers and nylon 6,6/multiwalled carbon nanotubes (MWCNT) 
composite nanofibers, respectively. Subsequently, 4-(4,7-di(thiophen-2-yl)-3a,7a-dihydro-1H-benzo[d] imidazol-2-
yl)benzaldehyde was electropolymerized on these modified  electrodes to provide the conductivity and stability. Glucose 
oxidase (GOx) molecules were covalently immobilized onto the nanofibers modified polymer electrodes [Fig.1]. The 
modified poly-4-(4,7-di(thiophen-2-yl)-1H-benzo[d]imidazol-2-yl)benzaldehyde surfaces showed excellent immobilization 
matrix properties in terms of their good  kinetic parameters (Km

app and Imax) and low LOD values with high operational and 
storage stabilities for glucose sensing.  

 

Figure 1. Construction of biosensor 
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Biosensors which include biorecognition sensing element (enzyme, antibody or receptor) and the transducer are widely 
used devices in many research areas. In an electrochemical biosensor construction, immobilization of redox enzymes on 
conductive surfaces is a crucial step to obtain stable electrodes. Electrospun nanofibers with their high surface area provide 
large amount of enzyme loading on the surface to enhance sensitivity and stability [1]. In this study, graphite electrode 
surfaces were modified with pristine nylon 6,6 nanofibers and nylon 6,6/multiwalled carbon nanotubes (MWCNT) 
composite nanofibers, respectively. Subsequently, 4-(4,7-di(thiophen-2-yl)-3a,7a-dihydro-1H-benzo[d] imidazol-2-
yl)benzaldehyde was electropolymerized on these modified  electrodes to provide the conductivity and stability. Glucose 
oxidase (GOx) molecules were covalently immobilized onto the nanofibers modified polymer electrodes [Fig.1]. The 
modified poly-4-(4,7-di(thiophen-2-yl)-1H-benzo[d]imidazol-2-yl)benzaldehyde surfaces showed excellent immobilization 
matrix properties in terms of their good  kinetic parameters (Km

app and Imax) and low LOD values with high operational and 
storage stabilities for glucose sensing.  

 

Figure 1. Construction of biosensor 
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Recently solid polymeric electrolytes become a preferable ionic conductive electrolyte in electrochromic devices. The salts 
doped in the films would increase the flexibility and amorphousness of the films which provide the mobility of ions in the 
polymeric chains [1]. 
In this work, an amorph PVB copolymer was choiced as main component which doped with PMMA between 2-6 % (w/w 
PVB); and additional to this 2,5 % (w/w) of LiCF3SO3 salt were added to this mixture. By dissolving this mixture in the THF 
prepared a solution in which ITO and soda-lime glasses were immersed to coat them to get  nano thin films by using the 
dip-coating technique. Then for drying and getting a solid polymer electrolyte, films were hold in oven at 50 oC  for three 
days.  
 
The dried nano thin solid polymer electrolyte films were characterized by SEM technique for their surface morphology and 
thicknesses, and by ESI for their electrical conductivities. As a result, highest conductivity value, 1,21 x 10-6 S/cm, was 
determined in the film which contains 4 %  PMMA (see Table 1). Characterizations of the films were investigated for their 
surface morphology by SEM, porosities by AFM and optical transmittance by UV-vis spectrophotometer techniques. 
 

PMMA values (% w/w) 2 4  6  

Conductivities 9,21x10-7 1,21x10-6 1,15x10-6 
 
Table 1: The electrical conductivity values (S/cm) for PMMA and LiCF3SO3 doped thin films 
 

           

Figure 1:  AFM image of the thin film doped PMMA (4%) and LiCF3SO3  
 
Acknowledgement : Technical and Research Council of Turkey supported this work (Pr. Nr. 111T132). 
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 Figure 1: Chemical structures of related polymers 

Benzoselenadiazole and dithienopyrrole are the units preferred in conducting polymers due to their electrochemical 
properties.[1,2] Both benzoselenadiazole and dithenopyrrole have good properties respectively where there is no report in 
the literature on polymers containing both moieties. With this motivation we designed and decided to synthesize these 
polymers. In this study two novel benzoselenadiazole and dithienopyrrole based donor-acceptor-donor (D-A-D) type 
copolymers; 4-dodecyl-2-methyl-6-(5-(7-(5-methylthiophen-2-yl)benzo[c][1,2,5]selenadiazol-4-yl)thiophen-2-yl)-4H-
dithieno[3,2-b:2’,3’-d]pyrrole (P1) and 4-dodecyl-2-methyl-6-(7-methylbenzo[c][1,2,5]selenadiazol-4-yl)-4H-dithieno[3,2-
:2’,3’-d]pyrrole (P2) were synthesized via Stille coupling and characterized in terms of their spectroelectrochemical and 
electrochemical properties. 
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 Figure 1: Chemical structures of related polymers 

Benzoselenadiazole and dithienopyrrole are the units preferred in conducting polymers due to their electrochemical 
properties.[1,2] Both benzoselenadiazole and dithenopyrrole have good properties respectively where there is no report in 
the literature on polymers containing both moieties. With this motivation we designed and decided to synthesize these 
polymers. In this study two novel benzoselenadiazole and dithienopyrrole based donor-acceptor-donor (D-A-D) type 
copolymers; 4-dodecyl-2-methyl-6-(5-(7-(5-methylthiophen-2-yl)benzo[c][1,2,5]selenadiazol-4-yl)thiophen-2-yl)-4H-
dithieno[3,2-b:2’,3’-d]pyrrole (P1) and 4-dodecyl-2-methyl-6-(7-methylbenzo[c][1,2,5]selenadiazol-4-yl)-4H-dithieno[3,2-
:2’,3’-d]pyrrole (P2) were synthesized via Stille coupling and characterized in terms of their spectroelectrochemical and 
electrochemical properties. 
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This work involves the co-encapsulation of model drug human serum albumin (HSA) and superparamagnetic magnetite into 
poly(D,L-lactic-co-glycolic) (PLGA) to prepare nanoparticles (NPs) by double emulsion–solvent evaporation method. Process 
variables were optimized and the hydrophobic surfaces of PLGA NPs were modified by poloxamers due to avoid their quick 
recognition and engulfing by the macrophages. Size of the model drug loaded NPs  was measured by dynamic light 
scattering method using Malvern Zetasizer, model drug encapsulation efficiency (EE%) was determined using micro BCA 
protein determination method and initial surface modification was determined from size and zeta potential data. Five 
process variables were found to have strong influence on the EE% of model drug and size of prepared NPs. These variables 
are: magnetite content, concentration of PLGA, concentration of HSA, volume ratio of the outer aqueous phase and the 
organic phase, and time span of the ultrasonic treatment. A 3(p-1) type fractional factorial experimental design was carried 
out using STATISTICA® software. For five variables, 3(5-1) = 81 experiments plus repetitions were needed which resulted in 90 
experiments altogether. After completing all the experiments, results were analyzed using the same software. Optimum 
process conditions were determined mathematically by using GAMS™/MINOS Large Scale Nonlinear Solver software which 
suggested the condition to achieve comparatively smaller NPs with higher EE% (Figure 1). The targeted size of this study is 
lower than 220 nm, since they can be sterilized by ultra-filtration through a membrane of 220 nm cut-off. 

Figure 1: Optimum condition for different magnetite content (red line shows as an example). 
The surfaces of PLGA NPs prepared using optimum condition were modified using poloxamers (F68 and F127). The size of 
surface modified NPs were increased with the increase in poloxamer concentration whereas the negative zeta potential of 
PLGA NPs decreased with increasing poloxamer concentration indicating desired attachment of poloxamers onto PLGA 
surfaces. Due to size barrier, optimum poloxamer concentration will be used to get particles smaller than 220 nm which will 
be analyzed by X-ray photoelectron spectroscopy for confirmation of surface modification. Drug (natural interferon alfa) 
loaded PLGA NPs will be prepared with the same conditions and further analysis will be carried out.  
Acknowledgement: EU FP7 Marie Curie ITN program (PowTech ITN, ref. no. 264722) and the National Development Agency 
in Hungary (grant TÁMOP-4.2.2/B-10/1-2010-0025). 
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Ligand-coordinated gold nanoparticles / nanoclusters have attracted continuing interests due to their unique properties.  
Among them, ultrasmall metal clusters with defined nuclearity and geometrical structures exhibit unique optical features 
that arise from discrete electronic transitions of size-quantized metal objects.  Numerous X-ray crystallographic structures 
of phosphine- or thiolate-protected gold clusters have been reported, which revealed that they generally prefer to have 
icosahedron-based sphere-like cores.  However, the use of multidentate ligand sometimes allows the generation of 
unusual non-spherical structures.  During our recent studies on diphosphine-coordinated gold clusters [1], we have found 
two isomeric forms of octanuclear gold cluster [Au8(dppp)4]2+ (1) and [Au8(dppp)4Cl2]2+ (2) (dppp: 1, 
3-bis(diphenylphosphino)propane)[2].  The cluster unit of 1 was an edge-shared trimer of the gold tetrahedron unit, 
whereas 2 had a “core+exo” structure with an edge-shared tetrahedron dimer (Au6 core) plus two exo gold atoms.  Unlike 
conventional spherical clusters (e.g., icosahedron-based Au11, Au13), which show tail-and-humps type absorption spectra, 
these non-spherical clusters had exhibited strong absorption bands to exhibit brilliant colors.  Similar structural and optical 
features were also observed for the other core+exo type Au6 and Au11 clusters [3].  TD-DFT studies indicated the intense 
visible absorptions of the core+exo type clusters are due to the HOMO-LUMO transitions, where the HOMO and LUMO are 
located near the core and exo units, respectively, and the first excitation (HOMO-LUMO transition) energy depends on the 
geometrical structures rather than the size (nuclearity).  We also report the results of preliminary investigations on the 
syntheses of functionalized Au8 derivatives and their stimuli responsive functions. 
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Ligand-coordinated gold nanoparticles / nanoclusters have attracted continuing interests due to their unique properties.  
Among them, ultrasmall metal clusters with defined nuclearity and geometrical structures exhibit unique optical features 
that arise from discrete electronic transitions of size-quantized metal objects.  Numerous X-ray crystallographic structures 
of phosphine- or thiolate-protected gold clusters have been reported, which revealed that they generally prefer to have 
icosahedron-based sphere-like cores.  However, the use of multidentate ligand sometimes allows the generation of 
unusual non-spherical structures.  During our recent studies on diphosphine-coordinated gold clusters [1], we have found 
two isomeric forms of octanuclear gold cluster [Au8(dppp)4]2+ (1) and [Au8(dppp)4Cl2]2+ (2) (dppp: 1, 
3-bis(diphenylphosphino)propane)[2].  The cluster unit of 1 was an edge-shared trimer of the gold tetrahedron unit, 
whereas 2 had a “core+exo” structure with an edge-shared tetrahedron dimer (Au6 core) plus two exo gold atoms.  Unlike 
conventional spherical clusters (e.g., icosahedron-based Au11, Au13), which show tail-and-humps type absorption spectra, 
these non-spherical clusters had exhibited strong absorption bands to exhibit brilliant colors.  Similar structural and optical 
features were also observed for the other core+exo type Au6 and Au11 clusters [3].  TD-DFT studies indicated the intense 
visible absorptions of the core+exo type clusters are due to the HOMO-LUMO transitions, where the HOMO and LUMO are 
located near the core and exo units, respectively, and the first excitation (HOMO-LUMO transition) energy depends on the 
geometrical structures rather than the size (nuclearity).  We also report the results of preliminary investigations on the 
syntheses of functionalized Au8 derivatives and their stimuli responsive functions. 
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High purity Al foil has been used as an anode for aluminum electrolytic capacitor after the surface area was increased by 
electrochemical etching process. During the etching of highly (100) textured aluminum, high density of Al etch tunnels, 
which has high aspect ratio with a few μm width, are formed. However, etch tunnels are randomly distributed on the 
surface and the length of tunnels are not uniform because of the existence of surface irregularities such as impurity, defects 
of oxide film. Non-uniform tunnel morphology can decrease the decrease of surface area enlargement, which results in the 
decrease of capacitance of capacitor. Therefore, the fabrication of orderly distributed etch tunnels with uniform length are 
required to enhance the etched Al surface area.  
In this work, selective area of aluminum was only exposed to electrolyte by using a patterned mask fabricated by normal 
photolithography method, prior to the electrochemical etching of aluminum. The pattern size of mask was varied from 2μm 
to 5μm. Electrochemical etching variables such as solution temperature and etching current density severly affects the 
stability of masks and subsequently, the formation of etch tunnel distribution.  
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electrochemical etching, orderly distribute, photolithography 
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It is known that polished surfaces of stone materials, such as floor slabs of marble or granite look very decorative. But their 
surfaces are full of small pores at micro level, which are very prone to get dirty. The aim of this study was to seal the pores 
on the surface of especially porcelain stoneware tiles with hybrid materials order to improve stain resistance and ease its 
cleanability. The sealing hybrid materials were obtained by combination of organic and inorganic particles through sol-gel 
technology. The produced sols of hybrid materials were designed in such way that they could be applied on polished 
unglazed tiles by air-brushing and then sealed by mechanical processing. The stain resistance and the cleanability of the 
surface-sealed tiles were tested according to ISO 10545-14 standard. The results of performed tests and analysis of SEM 
micrographs have been shown that the pores were completely filled with the hybrid sealing material. 

 

Keywords: sealer, sol gel, hybrid, porous surface 
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It is known that polished surfaces of stone materials, such as floor slabs of marble or granite look very decorative. But their 
surfaces are full of small pores at micro level, which are very prone to get dirty. The aim of this study was to seal the pores 
on the surface of especially porcelain stoneware tiles with hybrid materials order to improve stain resistance and ease its 
cleanability. The sealing hybrid materials were obtained by combination of organic and inorganic particles through sol-gel 
technology. The produced sols of hybrid materials were designed in such way that they could be applied on polished 
unglazed tiles by air-brushing and then sealed by mechanical processing. The stain resistance and the cleanability of the 
surface-sealed tiles were tested according to ISO 10545-14 standard. The results of performed tests and analysis of SEM 
micrographs have been shown that the pores were completely filled with the hybrid sealing material. 
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Concealed cistern control panels particularly installed in public places such as shopping malls, schools and hospitals are 
exposed to human contact very frequently. Hence, they readily get stained with fingerprints, hand creams, sweet and other 
cosmetics. Once it becomes dirty, those stains cannot easily be clean off from its surface and, in many cases; a cleaning is 
necessary which is not cost-effective because of time consuming and involving use of cleaning chemicals. To overcome this 
problem, an anti-fingerprint coating having easy-to-clean property with improved esthetic appearance was developed. The 
chemical and mechanical tests according to existing standards for concealed cistern panels were performed on the 
developed coating. The results of tests have showed that the obtained coating featured anti-fingerprint and, were 
chemical- and abrasion-resistant.  

Keywords: anti-fingerprint, concealed cistern, coating 
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The environmental impacts caused by an excessive quantity of petroleum-based plastic wastes have received much 
attention. It is well-known that petroleum-based plastics are not biodegradable or compostable. Owing to the high 
consumption of plastics and their harmfull effects on environment, biodegradable and renewable plastics have been 
developed. Thermoplastics made of starch are one of the cheapest and most potentially useful materials in the single-use 
and/or non-durable plastic-related industries, especially in food packaging and horticultural and agricultural films Starch 
can be used in many ındustrial areas because of its natural abundance, non-toxicity, low cost, renewability, biodegradability 
and compostability. But in plastics to provide desired mechanical properties, starch should be plasticized with a suitable 
plasticizer such as glycerol, urea, sorbitol, etc [1]. 

 
In this study, difference in mechanical properties and phase compatibility of low density polyethylene (LDPE) / starch blends 
according to the source of starch  will be investigated. The blends of low density polyethylene with starch, which is 
plasticized with glycerol, will be prepared by a twin screw extruder (screw diameter : 16 mm; L/D:24) with a film heading. 
Three different  LDPE / starch blends will be prepared with potato starch, corn starch and rice starch having ratios 
respectively 90:10; 80:20; 70:30; 60:40. LDPE/Starch films will be characterized with TGA (Thermal Gravimetric Analysis), 
DSC (Differential Scanning Calorimeter), Tensile Tests  and  SEM (Scanning Electron Microscope).  
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Products,  37, 1, 61-68 ( 2012).  

 
Keywords: LDPE, Starch, blend, biodegradable, phase compatibility 
 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Macro and Nano Science and 
Technology / MNST-P-02

1235

MECHANICAL PROPERTIES AND PHASE COMPATIBILITY OF BIODEGRADABLE 
LDPE/STARCH FILMS 

  

Burcu Kekevi1,2, Hüseyin Yıldırım2,3 

 

1yalova University, Yalova Community College, Department Of Rubber And Plastics 
Technology, 77100 Yalova (Turkey) 

2yildiz Technical University, Faculty Of Arts And Science, Department Of Chemistry, Davutpasa 
Campus, 34220 Esenler, Istanbul (Turkey) 

3yalova University, Faculty Of Engineering, Department Of Polymer Engineering, 77100 Yalova 
(Turkey) 

Presenting Author: Brcsari@Gmail.Com 
 

The environmental impacts caused by an excessive quantity of petroleum-based plastic wastes have received much 
attention. It is well-known that petroleum-based plastics are not biodegradable or compostable. Owing to the high 
consumption of plastics and their harmfull effects on environment, biodegradable and renewable plastics have been 
developed. Thermoplastics made of starch are one of the cheapest and most potentially useful materials in the single-use 
and/or non-durable plastic-related industries, especially in food packaging and horticultural and agricultural films Starch 
can be used in many ındustrial areas because of its natural abundance, non-toxicity, low cost, renewability, biodegradability 
and compostability. But in plastics to provide desired mechanical properties, starch should be plasticized with a suitable 
plasticizer such as glycerol, urea, sorbitol, etc [1]. 

 
In this study, difference in mechanical properties and phase compatibility of low density polyethylene (LDPE) / starch blends 
according to the source of starch  will be investigated. The blends of low density polyethylene with starch, which is 
plasticized with glycerol, will be prepared by a twin screw extruder (screw diameter : 16 mm; L/D:24) with a film heading. 
Three different  LDPE / starch blends will be prepared with potato starch, corn starch and rice starch having ratios 
respectively 90:10; 80:20; 70:30; 60:40. LDPE/Starch films will be characterized with TGA (Thermal Gravimetric Analysis), 
DSC (Differential Scanning Calorimeter), Tensile Tests  and  SEM (Scanning Electron Microscope).  
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In recent years, within organic optoelectronics, polymer light-emitting devices (PLEDs) are regarded as an important class of 
devices which are able to convert electricity into light as a result of radiative decay taking place in conjugated polymers. 
Recently, much effort has been devoted to develop efficient white emitting PLEDs for their potential applications in displays 
and solid-state lighting sources [1]. The novel strategies to realize white light emission with simultaneous fluorescent and 
phosphorescent emission from polymers are the focus of this conducted study. Accordingly, Photoluminescence (PL) 
studies to construct white polymer light emitting diodes using Benzotriazole and Fluorene containing conjugated polymers 
have been carried out. Polyfluorenes have been selected due to their high photoluminescence (PL) quantum yields, thermal 
stability, good solubility and good charge transport properties [2-4]. For this purpose, different blue and orange emitting 
conjugated polymers with different end cappers have been used. The method that is used throughout the study includes 
mixing of two polymers (blue and orange emitting) having different weight ratios in a common solvent. The PL studies 
indicate incomplete Förster Energy Transfer and the data provide proper PL quantum yields as evidence for the white light 
emission. For WPLED applications these solution processable samples will be spin coated on ITO coated glass substrates of 
WPLEDs. The different ratios of the two polymers will be optimized according to the brightness and power efficacy of 
WPLEDs. The WPLEDs will be characterized by their brightness, color coordinates and power efficacy as well. 
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The quest for new technologies steer the attention toward miniaturization of devices into nanometer size with enhanced 
performances. Nanomaterials are focus of increasing attention since they have found extensive applications such as in 
medicine, electronics and catalysis [1-5]. Preparing increasingly large molecular clusters or assembled cluster materials is a 
promising avenue in the study of nanoparticles [1-3]. Nanoclusters are of interest because of their remarkable catalytic 
properties and their application in nanotechnology fields [1-3]. There is a strong preference toward bimetallic systems due 
to their superior catalytic properties. We have developed synthetic protocols using polyatomic main group clusters (Zintl 
ions) for making new bimetallic nano-catalysts. In this study, transition metal stabilized Zintl ion clusters have been isolated. 
The synthesis, characterization and spectroscopic findings will be presented. 
 
References: 
Claridge S.A., Castleman A.W., Khanna, S.N., Murray C.B., Sen, A., Weiss, P.S. “Cluster-Assembled Materials”, ACS Nano, 3, 
(2009), 244. 
Castleman A.W., Khanna S.N., Sen A., Reber A.C., Qian M., Davis K.M., Peppernick S.J., Ugrinov A., Merritt M.D., “From 
Designer Clusters to Synthetic Crystalline Nanoassemblies”, Nano Letters, 7, (2007), 2734.  
Castleman A.W., Khanna S.N., “Clusters, Superatoms, and Building Blocks of New Materials”, J. Phys. Chem. C, 113, (2009), 
2664. 
Gur I., Fromer N.A., Geier M.L., Alivisatos A.P., “Air-Stable All-Inorganic Nanocrystal Solar Cells Processed From Solution”, 
Science, 310, (2005),462 
Thompson B.C., Frechet J. M. J., “Organic Photovoltaics: Polymer-Fullerene Composite Solar Cells”, Angew. Chem. Int. Ed., 
47, (2008), 58. 
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The quest for new technologies steer the attention toward miniaturization of devices into nanometer size with enhanced 
performances. Nanomaterials are focus of increasing attention since they have found extensive applications such as in 
medicine, electronics and catalysis [1-5]. Preparing increasingly large molecular clusters or assembled cluster materials is a 
promising avenue in the study of nanoparticles [1-3]. Nanoclusters are of interest because of their remarkable catalytic 
properties and their application in nanotechnology fields [1-3]. There is a strong preference toward bimetallic systems due 
to their superior catalytic properties. We have developed synthetic protocols using polyatomic main group clusters (Zintl 
ions) for making new bimetallic nano-catalysts. In this study, transition metal stabilized Zintl ion clusters have been isolated. 
The synthesis, characterization and spectroscopic findings will be presented. 
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Immobilization of enzymes onto solid supports is a popular principle for a wide range of applications because of their low 
cost, recyclability, fast product separation, improvement in enzyme stability, and to make catalytic properties intact [1]. 
Enzymatic hydrolysis is greatly preferred because chemical hydrolysis may oxidize cysteine and methionine, destroy some 
serine and threonine, convert glutamine and asparagine to glutamate and aspartate, respectively, then reduce protein 
quality and biological value [2]. 
 
The aim of the present work was to study the hydrolysis of bovine serum albumin (BSA) protein by the trypsin which 
functionalized tannic acid on Fe3O4. Firstly, magnetite nanoparticles (NPs) were synthesized by co-precipitating Fe2+ and 
Fe3+ in an ammonia solution [3]. Secondly, magnetite NPs was coated with tannic acid. After activated with TA, Trypsin was 
selected as a model enzyme to covalent immobilize on the magnetic NPs and hydrolysis of BSA. 
 
Surface functional groups and surface composition were analyzed by Fourier transform infrared (FTIR) spectroscopy and 
thermo gravimetric analysis (TGA) and Scanning electron microscopy (SEM) (SEM images showed in Figure 1). 
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Raton (Eds.), Energy yielding macronutrients and energy metabolism in sports nutrition (pp. 191–212). FL: CRC Press. 
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In this study, the effect of active layer thickness on the organic solar cells (OSCs) performance is developed to optimize the 
OSCs parameter for high performance of bulk-heterojunction OSCs. A 2-dodecyl benzotriazole and 9,9-dioctylfluorene 
containing alternating conjugated polymer, poly((9,9-dioctylfluorene)-2,7-diyl-(4,7-bis(thien-2-yl)2-dodecyl-
benzo[1,2,3]triazole)) (PFTBT), was blended with [6,6]-phenyl C61-butyric acid methyl ester (PCBM) (1:1, w/w) and spin 
coated on ITO substrates using varying rotational speeds to obtain different active layer thicknesses. J–V characteristics of 
the constructed devices were investigated both in dark and under simulated sunlight (AM 1.5G, 100 mW/cm2). When the 
OSCs properties of PFTBT/PCBM solar cells are determined as functions of device parameters, it is found that optimum 
thickness of active layer is 110 nm and the best power conversion efficiency was recorded as 1.06%. In addition, the space 
charge limited current (SCLC) method was used for the determination of hole mobilities and investigated the effect of 
active layer thickness on hole mobilities. 
 
Keywords: Organic solar cells, Bulk-heterojunction, PFTBT, SCLC 
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In this study, the effect of active layer thickness on the organic solar cells (OSCs) performance is developed to optimize the 
OSCs parameter for high performance of bulk-heterojunction OSCs. A 2-dodecyl benzotriazole and 9,9-dioctylfluorene 
containing alternating conjugated polymer, poly((9,9-dioctylfluorene)-2,7-diyl-(4,7-bis(thien-2-yl)2-dodecyl-
benzo[1,2,3]triazole)) (PFTBT), was blended with [6,6]-phenyl C61-butyric acid methyl ester (PCBM) (1:1, w/w) and spin 
coated on ITO substrates using varying rotational speeds to obtain different active layer thicknesses. J–V characteristics of 
the constructed devices were investigated both in dark and under simulated sunlight (AM 1.5G, 100 mW/cm2). When the 
OSCs properties of PFTBT/PCBM solar cells are determined as functions of device parameters, it is found that optimum 
thickness of active layer is 110 nm and the best power conversion efficiency was recorded as 1.06%. In addition, the space 
charge limited current (SCLC) method was used for the determination of hole mobilities and investigated the effect of 
active layer thickness on hole mobilities. 
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Industrial development has left pronounced effects on the environment generally and on water resources specifically.  
Many industries generate waste products that contain high concentrations of heavy metals which are discharged directly or 
indirectly into water systems. 
The removal of these toxic metal ions is an important challenge taking into account that the current methods of 
remediating contaminated water such as ion-exchange resin, electrolytic or liquid extraction, electrodialysis, chemical 
precipitation, membrane filtration, and biosorption are sometimes inadequate due to the large quantities of these wastes, 
resulting in metal-bearing sludges which are difficult to dispose of. Furthermore, most of these traditional methods are 
expensive. Therefore, there is an urgent need for new feasible and cost effective methods. There is also a need for such 
methods to be manipulated for effectiveness in removing certain targeted pollutants [1]. 
It was demonstrated in our previous articles that phosphate and sulphate functional groups substituted in the backbone of 
polyethylenimine act as strong adsorption sites for removing specific metals in solution [2,3]. This study was aimed at 
developing a polymeric  adsorbent based on a thiol functional group for selective  removal of Hg from aqueous systems. 
A successful approach to develop an insoluble form of polyethylenimine with a thiol-based functional  group for selective 
removal of Hg(II) from aqueous solutions is reported. The selectivity of the modified polymer  for Hg(II) as well as its ability 
to be regenerated for re-use  has been studied. The synthesised polymer exhibited high  selectivity for Hg(II) with high 
removal efficiency of up to 
97 %, even in the presence of competing ions. The Freundlich isotherm was found to best fit and describe the  experimental 
data. The pseudo-second-order equation  explains the adsorption kinetics most effectively implying  chemisorption. The 
thermodynamic study of the adsorption  process revealed high activation energies [41 kJ mol-1,  further confirming 
chemisorption as the mechanism of  interaction between mercury ions and the polymer surface.  The polymer exhibited 
good potential for re-use after many cycles of regeneration, giving good removal efficiency up to the fifth cycle. 
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In biosensor fabrication, nanoparticles of noble metals especially gold nanoparticles (Au NPs) can play an important role in 
the construction of biosensors due to their large specific area, excellent biocompatibility, good conductivity capability, 
desirable catalytic properties and small size [1,2]. One of the most effective methods is binding gold nanoparticles via 
functionalization as a self-assembled monolayer (SAM). This modification takes advantages of increased surface area of 
three-dimensional electrode surfaces [3,4]. For this purpose, spherical gold nanoparticles were synthesized and 
characterized with UV-vis spectroscopy and Transmission Electron Microscopy (TEM) analyses. Then, gold nanoparticles 
were modified with mercaptopropionic acid (MPA) yielding Au-S bonds (AuNPs/MPA). Since conducting polymers as 
immobilization platforms offer extensive stability for enzymes on the electrode surface, they improve biosensor design 
[5,6]. In this study, conducting polymer of 6-(4,7-bis(2,3-dihydrothieno[3,4-b][1,4]dioxin-5-yl)-2H-benzo[d][1,2,3]triazol-2-
yl)hexan-1-amine (BEDOA-6) was used as the immobilization matrix for enzymes to achieve an effective surface design for 
biosensors. After successful electrochemical deposition of the polymer (poly(BEDOA-6)) on graphite electrodes, 
immobilization of glucose oxidase (GOx) as the model enzyme was carried out. During immobilization, AuNPs and 
AuNPs/MPA were used in biosensor fabrication to achieve the most effective surface design for target biosensor.  In 
addition, SEM and fluorescence analyses were utilized to characterize the surface properties. The biosensor shows a wide 
linear range between 0.025 mM and 1.25 mM glucose concentration with a low detection limit of 0.025 mM. Also, kinetic 
parameters, operational and storage stabilities were determined. Finally, the biosensor was tested on beverages for glucose 
detection. 

[1]  S. Guo, E. Wang, Anal. Chim. Acta 598 (2007) 181–192. 
[2]   X. Luo,  A. Morrin, A. J. Killard, M.R. Smyth, Electroanal. 18 (2006) 319 – 326. 
[3]  S. Zhang, N. Wang, Y. Niu, C. Sun, Sensor. Actuat. B-Chem. 109 (2005) 367–374. 
[4]  M. Adamovski , A. Zaja, P. Gründler, G. Flechsig, Electrochem. Comm. 8 (2006) 932–936. 
[5]  M. Gerard, A. Chaubey, B.D. Malhotra, Biosens. Bioelectron. 17 (2002) 345–359. 
[6]  T. Ahuja, I.A. Mir, D. Kumar, Rajesh, Biomaterials 28 (2007) 791–805. 
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the construction of biosensors due to their large specific area, excellent biocompatibility, good conductivity capability, 
desirable catalytic properties and small size [1,2]. One of the most effective methods is binding gold nanoparticles via 
functionalization as a self-assembled monolayer (SAM). This modification takes advantages of increased surface area of 
three-dimensional electrode surfaces [3,4]. For this purpose, spherical gold nanoparticles were synthesized and 
characterized with UV-vis spectroscopy and Transmission Electron Microscopy (TEM) analyses. Then, gold nanoparticles 
were modified with mercaptopropionic acid (MPA) yielding Au-S bonds (AuNPs/MPA). Since conducting polymers as 
immobilization platforms offer extensive stability for enzymes on the electrode surface, they improve biosensor design 
[5,6]. In this study, conducting polymer of 6-(4,7-bis(2,3-dihydrothieno[3,4-b][1,4]dioxin-5-yl)-2H-benzo[d][1,2,3]triazol-2-
yl)hexan-1-amine (BEDOA-6) was used as the immobilization matrix for enzymes to achieve an effective surface design for 
biosensors. After successful electrochemical deposition of the polymer (poly(BEDOA-6)) on graphite electrodes, 
immobilization of glucose oxidase (GOx) as the model enzyme was carried out. During immobilization, AuNPs and 
AuNPs/MPA were used in biosensor fabrication to achieve the most effective surface design for target biosensor.  In 
addition, SEM and fluorescence analyses were utilized to characterize the surface properties. The biosensor shows a wide 
linear range between 0.025 mM and 1.25 mM glucose concentration with a low detection limit of 0.025 mM. Also, kinetic 
parameters, operational and storage stabilities were determined. Finally, the biosensor was tested on beverages for glucose 
detection. 

[1]  S. Guo, E. Wang, Anal. Chim. Acta 598 (2007) 181–192. 
[2]   X. Luo,  A. Morrin, A. J. Killard, M.R. Smyth, Electroanal. 18 (2006) 319 – 326. 
[3]  S. Zhang, N. Wang, Y. Niu, C. Sun, Sensor. Actuat. B-Chem. 109 (2005) 367–374. 
[4]  M. Adamovski , A. Zaja, P. Gründler, G. Flechsig, Electrochem. Comm. 8 (2006) 932–936. 
[5]  M. Gerard, A. Chaubey, B.D. Malhotra, Biosens. Bioelectron. 17 (2002) 345–359. 
[6]  T. Ahuja, I.A. Mir, D. Kumar, Rajesh, Biomaterials 28 (2007) 791–805. 
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Recently, microgels have attracted the attention because of their excellent swelling/shrinkage properties, good 
biocompatibilities, large surface areas, globalization and respond to external stimuli. Microgels are spherical cross-linked 
polymer particles and their diameter changes from 1 to 1000 nm [1]. Their stimuli responsive behaviours depend on the 
structure of monomer used in their synthesis and may be changed by tuning solution pH, temperature and electrolyte 
concentration [1-3]. 
 
Novel microgels based on 2-(N-morpholino)ethyl methacrylate (MEMA)  were synthesized via emulsion polymerization. 
New type of water-soluble block copolymers were synthesized by our group and used as stabilizers.  Ethylene glycol 
dimetacrylate (EGDMA) was used as a cross-linker. These microgels have great response to external stimuli in aqueous 
media and behave as multi-responsive microparticle. They respond solution pH, temperature, ionic strength, type of 
dispersing media, and magnetic nanoparticles, very well. Our work also includes (a) investigations of their interactions with 
Fe3O4 magnetic nanoparticles, (b) production of various metal nanoparticles in these microgel systems and (c) investigation 
of antibacterial activity of these metal-microgel hybrid nanoparticles. All microgels were characterized by DLS, TEM, UV-Vis 
spectrophotometer and zeta potentiometer.  
 
Acknowledgement: The Scientific and Technological Research Council of Turkey is thanked for financial support (Grand 
Number: 111T972). 
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Gene delivery has numerous potential applications, both clinical (therapies for cancer and several vascular, monogeneic and 
infectious diseases), as well as for basic science research. These applications employ both viral and non-viral vectors; 
however, immune response problems arising from viral vectors open the doors to development of non-viral vectors based 
on biomaterials (1). The term non-viral vector indicates a formulation consisting of a vector backbone, usually a cationic 
lipid or polymer able to form stable complexes with the plasmid,  modified by incorporation of functional groups that may 
stabilize the vector and interact with the environment to overcome the various barriers to gene transfer. Cationic polymers 
can be either natural or synthetic. 

Polyethylenimine (PEI) spontaneously associates with DNA through electrostatic interactions due to protonable  amine 
groups and phosphates (2). DNA/PEI complexes are stable but show low transfection efficiency, as well as cytotoxicity. To 
prevent aggregation of complexes and reduce toxicity, PEI can be combined with biopolymers (3). In this work, PEI has been 
chemically bound onto polycaprolactone (PCL), in order to overcome cytotoxicity problems related to free PEI after the 
dissociation of the DNA/PEI complex. Nanoparticles have been prepared and their ability to adsorb DNA on their surface 
with respect to PEI amounts has been assessed by a gel shift assay. 

 

 

Figure 1: SEM Characterization of nanoparticles 
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The aim of this study was to combine unique properties of dithienothiophene and benzotriazole moieties. For this purpose, 
poly(4-(dithieno[3,2-b:2’,3’-d]thiophen-2-yl)-2-(2-octyldodecyl)-2H-benzo[d][1,2,3] was synthesized.  Dithienothiophene 
increased planarity compared to fused bithiophenes and high charge mobility with fast discharge rate. However, drastic 
decrease in solubility was observed when dithienethiophene was incorporated into polymer backbone due to its fused 
structure.  In order to study this moiety in conjugated polymers, the first thing to be done was to introduce solubility. In 
order to do that, branced-alkylated benzotriazole was copolymerized with dithienothiophene via Stille coupling reaction. 
Resulting polymer showed both ambipolar and electrochromic properties. Cyclic voltammetry studies were carried out in 
0.1 M TBAPF6 in acetonitrile (ACN) solution at a scan rate of 100 mV/s. HOMO and LUMO energy levels were estimated by -
5.64 eV and -3.87 eV respectively. Electronic band gap was found as 1.77 eV. Spectroelectrochemistry studies were 
performed to identify the colors(L: luminescence , a: hue , b: saturation) of polymers at different potentials. Polymer 
exhibited purple (L: 51.175, a: 24.082, b: 4.020) in its neutral state, black (L: 50.334, a: -5.390, b: 5.346) in its intermediate 
state and blue (L: 52.286, a: -10.263, b: -23.431) in its oxidized state. Kinetic properties revealed moderate transmittance 
with rapid switching time (0.3 s) at near-IR region which make this polymer a good candidate for electrochromic devices.  

Keywords: Dithienothiophene, Benzotriazole, Electrochromism, Conjugated polymer 
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In this study, synthesis of conjugated polymer containing selenophene as a donor and benzotriazole as an acceptor was 
achieved via chemical polymerization for the photovoltaic and electrochromic applications. The electrochemical and optical 
properties of the conjugated polymer were characterized by Cyclic Voltammetry and Ultraviolet-Visible spectroscopy. 
Spectroelectrochemical and kinetic studies of the resulting conjugated polymer revealed π-π* transition at 550 nm and with 
a striking and rapid switching time (0.6 s) with moderate optical transmittance (37%) at 1280 nm. Cyclic voltammetry 
studies were carried out in 0.1 M TBAPF6 in acetonitrile (ACN) solution at a scan rate of 100 mV/s. HOMO and LUMO energy 
levels were estimated as -5.74 eV and -4.21 eV respectively. Electronic band gap was found as 1.53 eV. The absorption 
properties of the conjugated copolymers in solution and thin film were also investigated. Device fabrication and current-
voltage characteristics were conducted in a nitrogen-filled glovebox system (moisture <0.1 ppm; oxygen <0.1 ppm). 
Photovoltaic devices revealed open circuit voltage  of 0.61 V, short circuit current of 0.37 mA/cm2 with a fill factor (FF) 
28.7%. 

Keywords: electrochromisim,organic solar cell,conjugated polymer,benzotriazole,selenophene 
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In this study, synthesis of conjugated polymer containing selenophene as a donor and benzotriazole as an acceptor was 
achieved via chemical polymerization for the photovoltaic and electrochromic applications. The electrochemical and optical 
properties of the conjugated polymer were characterized by Cyclic Voltammetry and Ultraviolet-Visible spectroscopy. 
Spectroelectrochemical and kinetic studies of the resulting conjugated polymer revealed π-π* transition at 550 nm and with 
a striking and rapid switching time (0.6 s) with moderate optical transmittance (37%) at 1280 nm. Cyclic voltammetry 
studies were carried out in 0.1 M TBAPF6 in acetonitrile (ACN) solution at a scan rate of 100 mV/s. HOMO and LUMO energy 
levels were estimated as -5.74 eV and -4.21 eV respectively. Electronic band gap was found as 1.53 eV. The absorption 
properties of the conjugated copolymers in solution and thin film were also investigated. Device fabrication and current-
voltage characteristics were conducted in a nitrogen-filled glovebox system (moisture <0.1 ppm; oxygen <0.1 ppm). 
Photovoltaic devices revealed open circuit voltage  of 0.61 V, short circuit current of 0.37 mA/cm2 with a fill factor (FF) 
28.7%. 
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In recent years, “smart” materials and systems that sense and respond to their environmental stimuli have been the focus 
of considerable interest in terms of both fundamental and applied perspectives. Polymeric gels are in the group of smart 
materials, and they respond to external stimuli by changing their size. Microgels are cross-linked spherical polymer particles 
[1-3]. They became fascinating because of their good biocompatibility, excellent (de)swelling properties, globularity, various 
sizes, and large surface areas [3]. 

Herein, we report the synthesis of a novel microgel which has response to external stimuli including pH, temperature, salt 
concentration, organic solvents etc. These microgels were synthesized from 2-(N-morpholino)ethyl methacrylate via 
emulsion polymerization by using glycidyl methacrylate as a comonomer and a cross-linker. Sterically stabilization of the 
related microgels was successfully provided in aqueous media by using tertiary amine methacrylate based block 
copolymers. Their (de)swelling behaviors depend on external stimuli. These microgels can also be used as host in the 
production of platinum nanoparticles. These microgel systems with or without Pt-nanoparticles has antibacterial activity of 
some bacteria and can also be used to catalyze some organic reactions. All microgels were characterized by using DLS, TEM, 
UV-Vis spectrophotometer and zeta potentiometer. 
 
Acknowledgement: This work was supported by the Scientific and Researh Council of Turkey (GR/11T972).  VB also would 
like to express his gratitude to the Turkish Academy of Sciences as an Associate Member for their support. 
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Figure 1: (A) Digital images and (B) the 
corresponding SEM-micrographs of silver 
microstructures. (C) Platinum pentagonal hollow 
fibers. (D) Raman spectra of R6G. 
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Anisotropic nanostructures of silver such as nanoplates, nanorods and nanofibers are attractive due to their potential 
applications in electrodes, surface enhanced Raman scattering (SERS) and engineering materials [1]. The commercialization 
of silver micro/nanostructures is currently limited by complex synthetic protocols and extensive utilization of chemicals 
including surfactants, capping agents and stabilizers. The chemicals used as shape-controlling agents are not only difficult to 
remove but also diminish and/or interfere with nanostructure-enabled properties of the nanomaterials [2]. Herein, we 
investigate a simple, rapid and an efficient synthetic method for producing pentagonal silver microfibers with exceptionally 
high aspect ratio (Length/Diameter) and the application as a surface enhanced Raman scattering substrate and template for 
the fabrication of functionalnano/microstructures. The 
centimeters long pentagonal silver microfibers with 
aspect ratio as high as 7500 (Length: 1.5 cm, Diameter: 
2 m) were galvanically synthesized from silver nitrate 
and a commercial aluminum foil (see Figure 1). Silver 
wool consisting of entangled microfibers grew directly 
from the surface of the foil under an ambient 
condition without the assistance of any capping agent 
or stabilizer. The silver microfibers with nano-rough 
surfaces and a microfiber bundle are efficient SERS 
substrates for rhodamine 6G (R6G). Further, the well-
defined and easy-to-handle silver microfibers could be 
used as templates for fabrication of functional 
materials, i.e., platinum hollow fibers.  
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The synthesis of new metallamacrocyclic entities driven and held together by metal coordination has drawn comprehensive 
interests in modern supramolecular chemistry. 1-4  For last two decades, a great number of metallamacrocycles have been 
synthesized by self-assembly approaches through directional metal–ligand interactions. We present here new large 
molecular metallacycles by combination of a large symmetrical ethynyl backbone containing N-donor and arene-Ru 
acceptors. These complexes have been characterized by various spectroscopic and X-ray single-crystal structure 
determination.   The propensity of new assemblies to form inclusion complexes with large C60 and C70 guest molecules in 
solution was demonstrated by absorption and fluorescence quenching experiments. The design of sensing hosts from these 
discrete rectangles provides a new rationale for the recognition of π-electronic surfaces.  
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The development of numerous nanoentities and nanosystems nowadays take place in several areas of electronics, 
manufacturing technologies, telecommunications, health and environmental remediation. Naturally occurring 
nanomaterials have been suggested as efficient, cost-effective and environmental friendly alternative to existing treatment 
materials. They can be found everywhere in nature (soils, ground and surface waters, the oceans, and the atmosphere) and 
with recent development of innovative technological advances researchers are beginning to characterize their structural 
and chemical varieties. 
The aim of the present work is to study the interaction between different origin humic substances (HS) and nanoparticles 
(NPs) and analyse the sorption of NPs-humic substances.  
Pollution with heavy metals is of great concern because of their toxic effect on plants, animals and human beings, 
therefore, effective removal methods for heavy metal ions are important. Peat is a relatively cheap sorbent, which after use 
can be disposed with incineration. The chemical and heat treatment of peat can be used for extraction of humic acids, 
alcohols, activated charcoal, wax, fodder yeast. Due to a large number of functional groups, peat humic acids can be used 
as sorbent for binding of different metals, where the efficiency of binding depends on the peat origin. 
The interaction of three different types of nanomaterials and humic substances of different origin (peat, aquatic, industrial) 
was investigated, using fluorescence spectroscopy. Sorption experiments of different origin HS using nanoparticles showed 
that sorption onto peat HS from Gagu Bog (Latvia) is much higher in comparison with HS from other sources, indicating the 
importance of HS origin towards capacity of metal sorption. It was observed that the initial pH values obviously vary during 
sorption process, but does not significantly affect the sorption amplitude. The main factors affecting the sorption capacity 
between humic substances and nanoparticles are physical and chemical properties of HS, elemental and functional 
composition. 
It is important to understand the fate of these particles in aquatic and soil systems, namely, the potential environmental 
and health risks. The transport behavior of NPs in natural systems has also drawn increasing attention. Therefore, the 
interaction of humic substances with nanoparticles may decrease the uptake and toxicity of these materials, and affect the 
fate of pollutants in the environment. The obtained results of this study underscore the importance of understanding HS-
nanoparticle interactions, underlining the important role of humic substances as natural nanomaterials in the environment. 
 
Keywords: Humic substances, peat, nanomaterials, sorption, heavy metals 
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The use of nano-fillers in the manufacture of polymer nanocomposites offers an opportunity to modify the thermal and mechanical 
properties of polymeric materials for a variety of applications [1]. Poly(dimethyl siloxane) (PDMS), hydrophobic, low surface energy, 

optically clear, physiologically inert, non-toxic, highly permeable, non-flammable and thermally resistant polymer, has various 
application areas ranging from cosmetics to coating [2,3].   

The present study was aimed to investigate the effects of organically modified bentonites on the properties of cross-linked 
PDMS nanocomposites (PDMSNCs). Solution intercalation technique was conducted to prepare PDMSNCs using 
tributylhexadecylphosphonium bromide (TBHDPB) or (4-carboxybutyl) triphenylphosphonium bromide (4CBTPPB) modified 
bentonite at varying compositions such as 3-5-10%. Cross-linking reaction was carried out using dicumyl peroxide. 
Structural, morphological, thermal, mechanical and surface properties of the nanocomposites were analyzed.  
The results pointed out the formation of PDMSNC. Thermal degradation temperature was increased from 492oC to 517oC 
with the incorporation of organo-bentonites. Elastic moduli of nanocomposites increased 20% on average with respect to 
neat PDMS, as revealed from DMA and tensile tests. Water contact angle values exhibit a decreasing trend by addition of 
modified bentonites to the cross-linked pure PDMS. Morphological analysis by SEM-EDX and XRD indicated an “exfoliated” 
PDMSNCs were obtained by using these modified bentonites and this preparation technique. 

 

Keywords: Bentonite, Exfoliated structure, Nanocomposite, PDMS.  
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Colombia has developed many investigations that contribute to the field of Nanoscience and nanotechnology, including 
adverse effects on environment and different alterations in people’s health. However there are not systematic results that 
objectively demonstrate the development in Nanoscale science. In this order the research group "Química Ambiental – 
Semillero Nanotox” of the “Universidad Distrital Francisco José de Caldas” want to know about the progress and results of 
these new science, and its contribution to sustainable development in the country. We have been found that in some of the 
main universities of Colombia like the “Universidad Nacional”, the “Universidad de los Andes” and the “Pontificia 
Universidad Javeriana” they are development studies in the fields of nanomedicine, nanoelectronics and synthesis of new 
materials. In the other hand the “Servicio Nacional de Aprendizaje, SENA” and its Techno Park, supports the community 
with free training in nanotechnology. Centers as “Centro de Excelencia de Nuevos Materiales, CENM” has been working 
with coating materials, composites and nanomagnetism. The “Centro de Ciencia y Tecnología Nanoescalar, NanoCiTec, is 
researching about of cancer treatments using nanotechnology. The textile industry like “Cidetexco” and “Inexmoda” are 
working to create innovative nanotechnologies addressing societal challenges. In the same way “Universidad Distrital” and 
its researches are working in the development of nanotoxicology and we are also teaching basic concepts in this new area 
trough the design and implementation of virtual courses. In partnership with the “Universidad de Antioquia” are utilizing 
the most advanced Nanoscale knowledge to pursue answers to fundamental questions of Nanoscience. 
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This document provides an overview of the research, development and advances nanotechnology in Colombia has suffered 
from the introduction of it until today. Therefore, the paper is divided into three parts, the first tells the story of 
nanotechnology in Colombia, the second research centers and universities that conduct research in nanotechnology and 
the third of the existing problems lethargic nanotechnological progress. In recent years Colombia as Latin American 
countries is not in the global ranking of scientific output in nanotechnology (1), but currently the National research has 
grown due to the financial support of the Government. The urge Government on research to build relationships with other 
countries such as Brazil and U.S. Universities (2, 3) are some of the guidelines that make generate significant growth in the 
field of nanotechnology. One of the reasons for starting the century Colombia is not as a producer of entrepreneurial 
activity and patents, is that the early inclusion of nanotechnology by the Colombian government began in 2004 when 
Colciencias1 select the area of "Nanotechnology and Advanced Materials" as one of its eight strategic areas for the 
development of productivity and competitiveness Colombia (4). Currently in Colombia there are three leading research 
centers in nanotechnology development and more than 20 universities in the country (1). 
  
Keywords: Nanotechnology, Research and Development and Colombia. 
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Implementation of membrane separation processes involves complex phenomena which control optimizes the separation. 
In fact, the selectivity (or separation ability) of a porous membrane vis -a-vis a mixture of solutes (ions and molecules) result 
both of a sieve effect (that is to say a discrimination function of the size of the species to be used) and the effects of the 
electric charges resulting from the chemical nature of the membrane material and the species to be separated. 
  
It is therefore essential to optimize the operating conditions of a membrane prior to study its electrical properties and 
electrokinetic. This consists of measuring the potential and the current streaming can then be connected directly to the 
surface charge density of the material studied [1].    
 
A preliminary characterization of dense films made with Teflon allowed us to validate the method of measuring the current 
streaming. The zeta potential calculated from both current and potential streaming lead to the same value. However, the 
zeta potential, obtained with a polyamide membrane NF 270, calculated from the streaming potential was significantly 
lower than the zeta potential obtained from the streaming current. This was due to the contribution of the membrane 
porous body [2]. The results obtained with a polyamide membrane NF270 helped to highlight the presence of a negative 
surface charge (due to the presence of carboxylic acid functions) and understand the differences in permeability of 
different types of electrolytes through the membrane. 
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In this study, the protection efficiency of electrochemically synthesized conducting polyaniline (PANI) thin films on the mild 
steel surface was investigated. The electro-polymerisation of PANI was studied by using electrochemical cyclic voltammetric 
(CV) technique in acetonitrile (ACN) solution containing different types of phosphonium based ionic liquids as a supporting 
electrolyte such as tetrabutylphosphonium bromide (TBPB),  tetraoctylphosphonium bromide (TOPB) and  
ethyltributylphosphonium diethyl phosphate (ETBPDP). The CV experiments were performed in three electrode system by 
scanning from −2.0 to +1.0V followed by reversing the scan to −2.0 V vs. Ag/AgCl using scan rates 50 mV/s.  

The structure and properties of these polymer films were characterized by electrochemical methods and atomic force 
microscopy (AFM) technique. The anti-corrosion behavior of bare and polyaniline coated electrodes were investigated in 
%3.5 NaCl solutions by Tafel tests and electrochemical impedance spectroscopy (EIS). AFM was used to examine the surface 
roughness of the bare and PANI coated electrodes. The 3D AFM images were prepared from a scanning surface of 5 × 5 μm. 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Some CVs  obtained during electrodeposition of PANI on mild steel by using  a) 0.01 M TBPB, b)0.01 M TOPB and  
c) 0.01 M ETBPDP  as a supporting electrolyte. 
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The selectivity of a membrane vis-a-vis a solute depends in part on its porous structure (steric effects), but it is now clearly 
established that a significant proportion of selectivity is governed by electrostatic interactions between species charge 
present in solution and the surface of the membrane itself responsible in most cases. 
 
Therefore, the determination of parameters representative of the membrane-solution interactions, such as zeta potential, 
is a major asset for understanding and predicting the performance of a filtration membrane [1] 
 
It is therefore essential to optimize the operating conditions of a membrane prior to study its electrical properties and 
electrokinetic. This consists of measuring the potential and the current streaming can then be connected directly to the 
surface charge density of the material studied [2-4].  
 
Thus the characterization of the properties of the membrane charge is the subject of this study aimed to summarize the 
following: 
- Characterize the surface of polymeric membranes by measurements of streaming current and streaming potential. 
- Highlight the contribution of support to streaming potential and current  
- Determine separately zeta potential of the membrane surface and of the support.   
 
Keywords: Polymer membranes, streaming current, streaming potential, zeta potential 
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The selectivity of a membrane vis-a-vis a solute depends in part on its porous structure (steric effects), but it is now clearly 
established that a significant proportion of selectivity is governed by electrostatic interactions between species charge 
present in solution and the surface of the membrane itself responsible in most cases. 
 
Therefore, the determination of parameters representative of the membrane-solution interactions, such as zeta potential, 
is a major asset for understanding and predicting the performance of a filtration membrane [1] 
 
It is therefore essential to optimize the operating conditions of a membrane prior to study its electrical properties and 
electrokinetic. This consists of measuring the potential and the current streaming can then be connected directly to the 
surface charge density of the material studied [2-4].  
 
Thus the characterization of the properties of the membrane charge is the subject of this study aimed to summarize the 
following: 
- Characterize the surface of polymeric membranes by measurements of streaming current and streaming potential. 
- Highlight the contribution of support to streaming potential and current  
- Determine separately zeta potential of the membrane surface and of the support.   
 
Keywords: Polymer membranes, streaming current, streaming potential, zeta potential 
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The synthesis of new photosensitivepolymers are attractive because of the needs for the high-tech applications of modern 
intelligent materials, such as photo actuators, photo sensors, light modulators, and so forth [1]. Polymer light-emitting 
devices (PLEDs) generally give superior performance and greater stability with no re-crystallization problem as that 
encountered for small molecules in OLEDs. Studies on polymers having metal-Schiff base as building blocks for PLED 
applications, however, remain sparse, probably due to the complication involved in polymer preparation [2,3]. It is now 
recognized that molecular-based materials possess many superior NLO characteristics: ultrafast response times, lower 
dielectric constants, better process ability as thin-film devices, and enhanced non-resonant NLO responses relative to the 
traditional inorganic solids [4]. In this work, the poly ethylenimine precursor was used to prepare poly Schiff base 
ethylenimine chromophoric gels as photo response molecular materials for NLO and PLED applications. Their molecular and 
the electrochemical characterizations were also examined.  
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   Figure 1: Synthesis of chromophoric Schiff base polyethylenimine gels.  
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Novel ultrahigh molecular weight polyethylene (UHMWPE)/bacterial cellulose (BC) (F100BCy) and UHMWPE/modified 
bacterial cellulose (MBC) (F100MBCx-y) as-prepared nanocomposite fibers were prepared by spinning F100BCy and F100MBCx-y 
gel solutions, respectively.  MBC nanofibers were prepared by grafting maleic anhydride grafted polyethylenes (PE-g-MAH) 
onto BC nanofibers. The achievable draw ratio (Dra) values of each F100MBCx-y as-prepared fiber series specimens 
approached a maximum value as their MBC contents reached the optimal value at 0.0625 phr.  In which, the maximum Dra 
value obtained for F100MBCx-0.0625 as-prepared fiber specimen prepared at the optimal MBC content reached another 
maximum value as the weight ratio of PE-g-MAH to BC approach an optimal value at 10.  In contrast, no significant 
improvement in Dra values was found for F100BCy as-prepared fiber specimens with varying amounts of BC nanofibers 
without modification. The melting temperature and evaluated lamellar thickness values of F100MBCx-y as-prepared fiber 
series specimens reduce, but crystallinity values increase significantly, as their MBC contents increase to the optimal value, 
respectively. Similar to those found for the achievable drawing properties found for the as-prepared fibers, the orientation 
factor, tensile strength ( f) and initial modulus (E) values of drawn F100MBCx-y fiber series specimens with a fixed draw ratio 
reach a maximal value as their MBC contents approach the optimal value, wherein the f and E values of the drawn 
F100MBCx-y fiber specimens are significantly higher than those of the drawn F100 fiber specimens and corresponding drawn 
F100BCy fiber specimens prepared at the same draw ratios and BC contents but without modification. To understand the 
interesting ultradrawing, thermal, orientation and tensile properties of F100BCy and F100MBCx-y fiber specimens, Fourier 
transform infra-red, specific surface areas, and transmission electron microcopic analyses of the original and modified BC 
nanofibers were performed in this study. 
 
Key words: Ultradrawing, Ultra-high Molecular Weight Polyethylene, Bacterial Cellulose, Nanocomposite Fibers 
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Novel ultrahigh molecular weight polyethylene (UHMWPE)/bacterial cellulose (BC) (F100BCy) and UHMWPE/modified 
bacterial cellulose (MBC) (F100MBCx-y) as-prepared nanocomposite fibers were prepared by spinning F100BCy and F100MBCx-y 
gel solutions, respectively.  MBC nanofibers were prepared by grafting maleic anhydride grafted polyethylenes (PE-g-MAH) 
onto BC nanofibers. The achievable draw ratio (Dra) values of each F100MBCx-y as-prepared fiber series specimens 
approached a maximum value as their MBC contents reached the optimal value at 0.0625 phr.  In which, the maximum Dra 
value obtained for F100MBCx-0.0625 as-prepared fiber specimen prepared at the optimal MBC content reached another 
maximum value as the weight ratio of PE-g-MAH to BC approach an optimal value at 10.  In contrast, no significant 
improvement in Dra values was found for F100BCy as-prepared fiber specimens with varying amounts of BC nanofibers 
without modification. The melting temperature and evaluated lamellar thickness values of F100MBCx-y as-prepared fiber 
series specimens reduce, but crystallinity values increase significantly, as their MBC contents increase to the optimal value, 
respectively. Similar to those found for the achievable drawing properties found for the as-prepared fibers, the orientation 
factor, tensile strength ( f) and initial modulus (E) values of drawn F100MBCx-y fiber series specimens with a fixed draw ratio 
reach a maximal value as their MBC contents approach the optimal value, wherein the f and E values of the drawn 
F100MBCx-y fiber specimens are significantly higher than those of the drawn F100 fiber specimens and corresponding drawn 
F100BCy fiber specimens prepared at the same draw ratios and BC contents but without modification. To understand the 
interesting ultradrawing, thermal, orientation and tensile properties of F100BCy and F100MBCx-y fiber specimens, Fourier 
transform infra-red, specific surface areas, and transmission electron microcopic analyses of the original and modified BC 
nanofibers were performed in this study. 
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Novel ultrahigh molecular weight polyethylene (UHMWPE)/nanoalumina (ALA) (F100ALAy), acid treated nanoalumina (AALA) 
(F100AALAx%-y) and UHMWPE/functionalized nanoalumina (FALA) (F100FALAx-y) as-prepared nanocomposite fibers were 
prepared by spinning F100ALAy, F100AALAx%-y and F100FALAx-y gel solutions, respectively.  FALA particles were prepared by 
grafting maleic anhydride grafted polyethylenes (PE-g-MAH) onto AALA particles, wherein AALA particles were treated with 
2% concentrations of oxalic acid solutions for the optimal treating time at 8 hours. The achievable draw ratio (Dra) values of 
each F100AALAx%-y and F100FALAx-y as-prepared fiber series specimens are significantly higher than those of corresponding 
F100ALAy as-prepared fiber specimens and approach a maximum value as their AALA and FALA contents reached the optimal 
value at 0.01 phr and 0.075 phr, respectively.  In which, the maximum Dra value obtained for F100FALAx-0.075 as-prepared 
fiber specimen prepared at the optimal FALA content reached another maximum value as the weight ratio of PE-g-MAH to 
AALA approach an optimal value at 8. The melting temperature and evaluated lamellar thickness values of F100FALAx-y 
as-prepared fiber series specimens reduce, but crystallinity values increase significantly, as their FALAx contents increase to 
the optimal value, respectively. Similar to those found for the achievable drawing properties found for the as-prepared 
fibers, the orientation factor, tensile strength ( f) and initial modulus (E) values of drawn F100FALAx-y fiber series specimens 
with a fixed draw ratio reach a maximal value as their FALAx contents approach the optimal value, wherein the f and E 
values of the drawn F100FALAx-y fiber specimens are significantly higher than those of the corresponding drawn F100ALAy and 
F100AALAx%-y fiber specimens prepared at the same draw ratios and ALA contents but without acid treatment and 
functionalization, respectively. To understand the interesting ultradrawing, thermal, orientation and tensile properties of 
F100ALAy, F100AALAx%-y and F100FALAx-y fiber specimens, Fourier transform infra-red, specific surface areas, and transmission 
electron microcopic analyses of the original, acid treated and functionalized nanoalumina particles were performed in this 
study. 
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Nowadays, especially the waste waters produced by the textile industry including dye pollution cause the environmental 
pollution to be increased and this pollution ruins the ecological balance. In this study it is aimed to research the possible 
usage of acrylic based IPN type hydrogels for removal of Safranine-T dye from aqueous solutions. Additionally, the effect of 
pendant group on removal efficiency was investigated.  

For this purpose, acrylamide/acrylic acid (AAm/AA), methacrylamide/acrylic acid (MAm/AA),  acrylamide/methacrylic acid 
(AAm/MA) and methacrylamide/methacrylic acid (MAm/MA) based interpenetrating polymer network (IPN) structured 
polymers are synthesized. The synthesized products were characterized by FTIR, DSC and SEM analysis. To understand the 
mechanism of the adsorption systems, the equilibrium adsorption isotherms were investigated at 25oC. The highest 
adsorption capacity (qe) found for AAm/AA IPN which has the plainest structure in the synthesized IPNs. The qe values 
decreased by the existence of pendant group in the structure and were found to be 909, 625, 435 and 303 mgdye/g 
adsorbent for AAm/AA, MAm/AA, AAm/MA and MAm/MA, respectively. The fit of data for Safranine-T onto the IPN type 
hydrogels suggests that Langmuir model gave closer fittings than those of Freundlich, Temkin and DRK models. According to 
mean energy of adsorption calculated from DRK isotherm data, physical adsorption is the dominant mechanism for the 
adsorption of Safranine-T on IPN type hydrogels.   

In terms of high adsorption capacity values it is concluded that the all synthesized IPN type hydrogels can be used as an 
effective adsorbent for the removal of Safranine-T from aqueous solutions. 
 
References 

1. D. Dhara, C.K. Nisha, P.R. Chatterji, Journal of Macromolecular Science- Part A, 36(2), 197-210, (1999).  
2. Ö.B. Üzüm, E. Karadağ, Adsorption, 12, 77–88, (2006). 
3. M. Dalaran, S. Emik, G. Güçlü, TB İyim, S. Özgümüş, Polym. Bull., 63, 159–171, (2009). 
 
 
Keywords: Dye removal, IPN, hydrogel, adsorption 
 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Green, Sustainable and Environmental 
Chemistry / GSEC-P-02

1259

Usage Of IPN Type Hydrogels In Safranine-T Removal From Aqueous 
Solutions: Effect Of Pendant Group On Removal Efficiency 

M.B. Bulut, S. Emik, T.B. İyim* 

Faculty of Engineering, Department of Chemical Engineering, İstanbul University, 34320, 
İstanbul, Turkey 

Presenting author: tulinb@istanbul.edu.tr 

Nowadays, especially the waste waters produced by the textile industry including dye pollution cause the environmental 
pollution to be increased and this pollution ruins the ecological balance. In this study it is aimed to research the possible 
usage of acrylic based IPN type hydrogels for removal of Safranine-T dye from aqueous solutions. Additionally, the effect of 
pendant group on removal efficiency was investigated.  

For this purpose, acrylamide/acrylic acid (AAm/AA), methacrylamide/acrylic acid (MAm/AA),  acrylamide/methacrylic acid 
(AAm/MA) and methacrylamide/methacrylic acid (MAm/MA) based interpenetrating polymer network (IPN) structured 
polymers are synthesized. The synthesized products were characterized by FTIR, DSC and SEM analysis. To understand the 
mechanism of the adsorption systems, the equilibrium adsorption isotherms were investigated at 25oC. The highest 
adsorption capacity (qe) found for AAm/AA IPN which has the plainest structure in the synthesized IPNs. The qe values 
decreased by the existence of pendant group in the structure and were found to be 909, 625, 435 and 303 mgdye/g 
adsorbent for AAm/AA, MAm/AA, AAm/MA and MAm/MA, respectively. The fit of data for Safranine-T onto the IPN type 
hydrogels suggests that Langmuir model gave closer fittings than those of Freundlich, Temkin and DRK models. According to 
mean energy of adsorption calculated from DRK isotherm data, physical adsorption is the dominant mechanism for the 
adsorption of Safranine-T on IPN type hydrogels.   

In terms of high adsorption capacity values it is concluded that the all synthesized IPN type hydrogels can be used as an 
effective adsorbent for the removal of Safranine-T from aqueous solutions. 
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Organic acids are important chemicals, which are widely used in the food, pharmaceutical and chemical industries. In the 
industry, they produced with fermentation processes, but after production it needs an effective separation processes. 
Reactive liquid-liquid extraction of the organic acids by a suitable extractant has been found to be a promising alternative to 
the conventional processes. In this study, we aimed to Glyoxylic Acid, which is an important carboxylic acid, separation from 
water solution with reactive extraction. Glyoxylic acid is a highly reactive chemical intermediate having two functional 
groups: the aldehyde group and the carboxylic acid group. Because of it is reactivity, glyoxylic acid used in the production of 
agrochemicals, aromas, cosmetic ingredients, pharmaceutical intermediates and polymers. 
 
The reactive extraction equilibrium data for aqueous solutions of glyoxylic acid, with various tridodecyl amine and trioctyl 
amine concentrations in various diluents, including isoamyl alcohol, 1-octanol, 1-decanol, iso butyl methyl ketone (IBMK), 2-
octanone, 2-heptanone, n-octane, n-heptane, and n-hexane were determined at 25 °C. Experimental results are calculated 
and reported as distribution coefficients (KD), loading factors (Z), and extraction efficiency (E). The highest extraction 
efficiency, distribution coefficient, and loading factor were achieved octan-1-ol diluent for tridodecyl amine as a value of 
62.844, 0.171, 99.219 and for trioctyl amine with isoamyl alcohol as a value of 69.778, 0.118 and 98.587 respectively. 
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The electroflotation technology is widely used for the treatment of waste water containing heavy metal and organic 
impurities. The efficiency of purification process depends on waste water composition and type of impurities. The results of 
our experimental study of different type of surfactants, oil products (motor fuels and lubricant, engine oils) and heavy 
metal ions removal from wasters have been presented.  
It was established that in reagentless electroflotation treatment surfactant removal rate is insignificant because surfactant 
impurities are removed only by foam formation. The treatment of waste water with the coagulant on the base of aluminum 
sulfate has reduced the concentration of anion surfactant on 60 – 70% it is caused sorption surfactant on the disperse 
phase of aluminum hydroxide. It was shown that in the case of non-ionic surfactant for the upgrading of purification 
process efficiency on 70-80% is used coagulant on the base of alumosilic flocculant-coagulant (ASFC). 
The electroflotation treatment of wastes containing along with surfactants ions of heavy metals has reduce the 
concentration of heavy metals on 99%, anion surfactants – on 60-80%, when concentration of surfactant is more 
preferable, purification efficiency  decreases to 5-10%. Ionic surfactant sorption on disperse phase of metals hydroxides is 
carry out by hydrophilic groups while hydrophobic groups are oriented toward solvent that is confirmed by electrokinetic 
measurements and the dispersive analysis. Cationic surfactant forms monolayers on a surface of metals hydroxides 
therefore purification efficiency  10-15%.  
The electroflotation treatment of the waste water containing impurity of oil products stabilized of the various types of 
surfactants is most effective in the presence of ASFC reagent in combination with flocculating agent.  The influence of the 
nature of surfactant on stability and dispersion of oil products water emulsions and ς-potential of disperse phase of 
coagulant has been studied.   
Finely dispersed emulsion is formed by stabilizing with anion surfactants.  In the case of diesel fuel and engine oils finely 
dispersed emulsions are formed in the presence of nonionic surfactents and their compositions with anion surfactants.   
Waste waters containing various type of benzine represent an emulsion and soluble components - the aromatic compounds 
which contents makes up to 50-60%.  It was shown that according to the chromatographic analysis electroflotation 
treatment with the ASFC  are allow enhance purification degree of not only the emulsified impurity, but also soluble in 
water compounds.  Removal efficiency of aromatic compounds is defined by length of the hydrocarbonic radical. 
 Depending on concentration of impurity and stability of being formed emulsions the technological scheme of 
electrofloatation process and ASFC reagent dosage in combination with flocculant agent is developed. 
Generalization of experimental results allows to drawing a conclusion that efficiency of electrofloatation process depends 
on hydrophilic and lipophilic properties of disperse phase and defines adhesion of gas bubbles on surfaces of disperse 
phase and stability of a foamy layer. 
Keywords: electroflotation, waste water, surfactant, coagulant, heavy metal ion 
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The electroflotation technology is widely used for the treatment of waste water containing heavy metal and organic 
impurities. The efficiency of purification process depends on waste water composition and type of impurities. The results of 
our experimental study of different type of surfactants, oil products (motor fuels and lubricant, engine oils) and heavy 
metal ions removal from wasters have been presented.  
It was established that in reagentless electroflotation treatment surfactant removal rate is insignificant because surfactant 
impurities are removed only by foam formation. The treatment of waste water with the coagulant on the base of aluminum 
sulfate has reduced the concentration of anion surfactant on 60 – 70% it is caused sorption surfactant on the disperse 
phase of aluminum hydroxide. It was shown that in the case of non-ionic surfactant for the upgrading of purification 
process efficiency on 70-80% is used coagulant on the base of alumosilic flocculant-coagulant (ASFC). 
The electroflotation treatment of wastes containing along with surfactants ions of heavy metals has reduce the 
concentration of heavy metals on 99%, anion surfactants – on 60-80%, when concentration of surfactant is more 
preferable, purification efficiency  decreases to 5-10%. Ionic surfactant sorption on disperse phase of metals hydroxides is 
carry out by hydrophilic groups while hydrophobic groups are oriented toward solvent that is confirmed by electrokinetic 
measurements and the dispersive analysis. Cationic surfactant forms monolayers on a surface of metals hydroxides 
therefore purification efficiency  10-15%.  
The electroflotation treatment of the waste water containing impurity of oil products stabilized of the various types of 
surfactants is most effective in the presence of ASFC reagent in combination with flocculating agent.  The influence of the 
nature of surfactant on stability and dispersion of oil products water emulsions and ς-potential of disperse phase of 
coagulant has been studied.   
Finely dispersed emulsion is formed by stabilizing with anion surfactants.  In the case of diesel fuel and engine oils finely 
dispersed emulsions are formed in the presence of nonionic surfactents and their compositions with anion surfactants.   
Waste waters containing various type of benzine represent an emulsion and soluble components - the aromatic compounds 
which contents makes up to 50-60%.  It was shown that according to the chromatographic analysis electroflotation 
treatment with the ASFC  are allow enhance purification degree of not only the emulsified impurity, but also soluble in 
water compounds.  Removal efficiency of aromatic compounds is defined by length of the hydrocarbonic radical. 
 Depending on concentration of impurity and stability of being formed emulsions the technological scheme of 
electrofloatation process and ASFC reagent dosage in combination with flocculant agent is developed. 
Generalization of experimental results allows to drawing a conclusion that efficiency of electrofloatation process depends 
on hydrophilic and lipophilic properties of disperse phase and defines adhesion of gas bubbles on surfaces of disperse 
phase and stability of a foamy layer. 
Keywords: electroflotation, waste water, surfactant, coagulant, heavy metal ion 
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A large number of organic compounds, whether natural or synthetic are sensitive to solar radiations and undergo 
photodegradation. The UV light is largely responsible for the degradation of many products like pesticides, dyes, plastics 
and much more. Photodegradation on exposure to sunlight may result in derivatives of pesticides that may be toxic to 
plants and humans. The said problem may be averted by either chemically modifying their molecular structures or using 
photostabilizers in the formulation.  
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Scheme1: Synthesis of water soluble photostabilizers 

 
Well-known photostabilizers are organic compounds having no or limited water solubility. Hence, emulsifiers are used for 
the preparation of the agroformulations which leads to ecological pollution on prolonged use. There is need to develop 
such photostabilizers that have higher water solubility to avoid the use of emulsifiers and also to prevent accumulation of 
toxic waste in the environment. The quaternary ammonium group in compound (III) gives water solubility along with 
photostabilization of pesticides without use of any emulsifiers or surfactants, thus making the formulation eco-friendly and 
easily adaptable. It also helps in eliminating the cost of emulsifiers in formulation of pesticides and also stabilize the 
expensive and toxic pesticides from further degradation, thereby making the present invention more economical. 
 
References 
1. P.T.Deota, H.S.Parmar and G.M.Patel, Indian Patent, Application no. 3718/MUM/2012. 
Keywords: Water soluble photostabilizer (UV absorber), pesticides, Photodegradation 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Green, Sustainable and Environmental 
Chemistry / GSEC-P-02

1262

Effect Of Ph In Hybrid Water Treatment Of Tubular Ceramic Microfiltration 
And Polyethersulfone Beads Loaded With Titanium Dioxide Photocatalyst 

 

Sung Taek Hong1 and Jin Yong Park1,2 
1Dept. of Environmental Sciences & Biotechnology, Hallym University, Gangwon 200-702, 

Korea 
2Institute of Energy & Environment, Hallym University, Gangwon 200-702, Korea 

Presenting author: jypark@hallym. ac.kr 
 

Hybrid processes combining a polymer membrane and photocatalyst have received continual worldwide research 
attention, but ceramic membranes with excellent performance have not been tested for this application because of their 
high cost. Bellobono et al. [1] researched the advanced oxidation and integral photodegradation of organics in potable and 
wastewaters by membranes immobilizing titanium dioxide and promoting photocatalysts. Molinari et al. [2] described 
different flowsheets of photocatalytic membrane reactors for degradation of organic pollutants in water. Azrague et al. [3] 
described the combination of a dialysis membrane and a photochemical reactor into a membrane photoreactor (MPR) for 
the mineralization of organic pollutants from turbid effluents. Pidou et al. [4] investigated fouling control of a 
membrane-coupled photocatalytic process treating greywater. 
 
The N2 back-flushing period (FT) and time (BT) were investigated in hybrid process of tubular ceramic microfiltration (MF) 
and polyethersulfone (PES) beads loaded with titanium dioxide (TiO2) photocatalyst for advanced drinking water treatment 
in viewpoints of membrane fouling resistance (Rf), permeate flux (J), and total permeate volume (VT). The pH effect was 
studied on the hybrid process of tubular ceramic MF and PES beads loaded with TiO2 in the pH range of 5~9. In this pH 
range Rf decreased and J increased as pH rising. As results, the final Rf, after 180 minutes’ operation was the minimum and 
the final J was the maximum, and the largest VT was absolutely 7.63 L at pH 9. Because the ceramic membrane surface was 
positive charged and humic acid was negative at acid condition of pH < 7, membrane fouling could have formed severely on 
the membrane surface. However, the ceramic membrane surface was changed to negative charge at alkali condition of pH 
> 7, and membrane fouling could be dropped dramatically. The turbidity treatment efficiency was almost same as 
98.7~99.0%, but the DOM treatment efficiency decreased as pH increasing and finally was the maximum 84.5% as pH 5. The 
reason of this result was that adsorption rate of humic acid on PES beads increased because TiO2 particle surface of PES 
beads was positive at low pH, which was agreed with Kim’s result [5]. 
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described the combination of a dialysis membrane and a photochemical reactor into a membrane photoreactor (MPR) for 
the mineralization of organic pollutants from turbid effluents. Pidou et al. [4] investigated fouling control of a 
membrane-coupled photocatalytic process treating greywater. 
 
The N2 back-flushing period (FT) and time (BT) were investigated in hybrid process of tubular ceramic microfiltration (MF) 
and polyethersulfone (PES) beads loaded with titanium dioxide (TiO2) photocatalyst for advanced drinking water treatment 
in viewpoints of membrane fouling resistance (Rf), permeate flux (J), and total permeate volume (VT). The pH effect was 
studied on the hybrid process of tubular ceramic MF and PES beads loaded with TiO2 in the pH range of 5~9. In this pH 
range Rf decreased and J increased as pH rising. As results, the final Rf, after 180 minutes’ operation was the minimum and 
the final J was the maximum, and the largest VT was absolutely 7.63 L at pH 9. Because the ceramic membrane surface was 
positive charged and humic acid was negative at acid condition of pH < 7, membrane fouling could have formed severely on 
the membrane surface. However, the ceramic membrane surface was changed to negative charge at alkali condition of pH 
> 7, and membrane fouling could be dropped dramatically. The turbidity treatment efficiency was almost same as 
98.7~99.0%, but the DOM treatment efficiency decreased as pH increasing and finally was the maximum 84.5% as pH 5. The 
reason of this result was that adsorption rate of humic acid on PES beads increased because TiO2 particle surface of PES 
beads was positive at low pH, which was agreed with Kim’s result [5]. 
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Water pollution has been one of the major environmental problems worldwide over the past several decades. The 
extensive industrial and agricultural activities produce a huge amount of water pollutants, which contaminate precious 
clean water sources and interfere with aquatic life. As such, proper water treatment is necessary to remove water 
pollutants before discharging wastewater into our natural environment. The use of adsorbents is a promising approach 
because of its high efficiency in the removal of water pollutants. In our study, we are interested to develop amyloid fibrils as 
biosorbents for the removal of organic water pollutants. We have found that amyloid fibrils can remove organic compounds 
such as industrial dyes through adsorption. The adsorption of dyes with fibrils is fast and efficient and can be performed 
under various conditions. 
Keywords: amyloid fibril, dye, fast 
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Sweeteners are divided in two main groups: nutritive and non-nutritive compounds. Nutritive sweeteners are 
carbohydrates such as glucose, fructose and maltose. Non-nutritive sweeteners belong to various chemical classes and they 
are usually known as artificial sweeteners. The food industry is heavily promoting its artificially-sweetened products 
(frequently called ‘‘diet’’ or ‘‘light’’). Low-calorie food products and beverages can help in the treatment of obesity, the 
maintenance of body weight and management of diabetes. Due to increased consumption, sweeteners are widely 
distributed in the aquatic environment and are characterized as emerging contaminants [1]. In this study, a method was 
developed for the simultaneous determination of eight artificial sweeteners by Hydrophilic Interaction Liquid 
Chromatography (HILIC) in waste water treatment plant from Greece. The analytes were aspartame, alitame, neotame, 
sucralose, neohesperidin dihydrochalcone, acesulfame, saccharin and cyclamate. The experiments were carried out in 
negative ESI mode by Kinetex silica HILIC column. The optimized mobile phase consisted of 5 mM ammonium formate 
buffer pH 3.5 / methanol / acetonitrile (15/10/75 v/v), with a flow rate of 100 μL/min at 50 oC. The method was applied in 
influents and effluents samples from the wastewater treatment plant (WWTP) of Athens for seven consecutive days [2]. 
The optimum recoveries were obtained using the Strata™X cartridges. Five of the analytes were detected in just one of the 
samples. Neotame, aspartame and alitame were not detected in any samples. High levels of cyclamate, acesulfame, 
saccharin and sucralose were detected in influent samples. In all effluent samples, sulfamates and sugars were detected, 
which indicates incomplete removal, especially for sucralose and acesulfame. This finding is in agreement with the 
literature [3].  
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Phosphorus (P) is one of the essential elements for living organisms and its continuous input to soil is required to produce 
crop for growing world population. Most of the P is obtained from phosphate rock deposits and it is predicted that the 
resource remains only 50-100 years of economical mining. Wastewater sludge is a significant sink for P and the recovery 
and recycle of P from the sludge is critical for sustainable development. Biological P removal from wastewater treatment 
removes and releases P in aerobic and anaerobic conditions. Polyphosphate (Poly-P) is a linear polymer of inorganic P, and 
it can be released from activated sludge during thermal treatment [1]. Poly-P is a higher value product than P and it is used 
widely in food processing and water treatment. The objective of this was to enhance Poly-P release from activated sludge 
by simultaneous action of thermal and ultrasonic treatment. 
Poly-P can be recovered from excess wastewater activated sludge before sludge treatment by thermal and ultrasonic 
treatment as shown in Figure 1. Combined thermal and ultrasonic treatment enhanced Poly-P release than the thermal 
treatment only. More results and discussions on Poly-P release dynamics from activated sludge during thermal and 
ultrasonic treatment will be shown. 

 

 

Figure 1: Release of Poly-P from activated sludge at different temperatures under sonication. (A) Poly-P (mg/L), (B) Poly-P 
(mg/g MLSS). (◆ : 50℃, ■ : 60℃, ▲ : 70℃, ● : 80℃) 
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Phosphorus (P) is an essential fertilizer for the production of agricultural crop. The reservoir of phosphate rock deposit is 
finite and it is estimated that the resource remains only 50-100 years of economical mining. Wastewater sludge is a 
significant sink for P and the sludge ash has high content of P (about 10%). Therefore, recovery and recycle of P from the 
sludge ash has many advantages than other source. Wet chemical elution of P from sludge ash using acid or alkali is the 
most commonly used method for P recovery. In this study, we used acidic pre-treatment and alkali leaching to recover P 
and Al which can be reused as a precipitant in wastewater treatment plants. The effects of liquid/solid ratio, doses of acid 
and alkali, and Ca/P ratio for P precipitation were investigated to find the optimal condition of P recovery and minimization 
of heavy metal contents in the recovered solids. Hydrochloric acid and sulfuric acid were compared for the pre-treatment 
(Figure 1). P contents in the leachate increased when the pH is less than 3 at the L/S ratio of 10. The P seems to be released 
from Ca-P when the pH was higher than 3, and Al-P is the main source of P release when the pH is less than 3. Other metal 
components in the leachates were also measured to investigate the dissolution dynamics of P and Al from the ash. ICP-OES 
and X-ray fluorescence spectrometer were used for the analyses of the elements in the liquid and solid.   
 
 

  
(A)                                            (B) 

Figure 1: Phosphorus released from the SSA with HCl (A) and H2SO4 (B) at different molarities, L/S ratio = 10.  
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Most of the CO2 emission is generated from the power plants and it is the major source of global warming. Therefore, 
capturing CO2 selectively in flue gases is an important issue. One of the capturing strategies is to use porous molecular 
organic materials as an adsorbent. Very recently, Kim et al. [1] highlighted the possibility of selective capture of CO2 over CO 
and CH4 using cucurbit[6]uril (CB[6]) which is a pumpkin-shaped macrocycle with a hydrophobic cavity. In this study, 
adsorption of different flue gases (N2, CO2, SO, NO, CH4, H2O) onto CB[6] was investigated theoretically by performing 
binding energy computations using dispersion corrected density functional (B97-D) with TZVP basis set. The resulting 
interaction energies were also corrected against to the basis set superposition error. Our results are in contradiction to the 
experimental findings indicating that CB[6] does not favor to bind CO2 over CO and CH4. 
 

 

 

Figure 1: Top and side view of CO2@CB[6]. 
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Very recently, magnetic particles have emerged as viable alternatives to conventional materials as heterogeneous catalyst 
supports which could be recovered in a facile manner from the reaction mixture [1]. In the reaction medium, however, 
magnetite can influence the catalytic activity and/or it can lose its magnetic properties. Recently, in some papers it has 
been proposed to encapsulate the magnetite on protective polymers [2] with the aim to preserve the magnetic properties 
and avoid negative influences on the catalytic activity. 
In this study, we generated a heterogeneous Pd-catalyst magnetically recoverable by using the perfectly alternated poly(1-
oxo-trimethylene) (called polyketone, PK) as supporting material insolvable in the main traditional solvents [3]. The PK, 
obtained by using the emulsion catalytic copolymerization, is a high molecular weight polymer having a porous structure 
[4], where magnetite nanoparticles have been encapsulated during the copolymerization process. 

 

Figure 1: Magnetite encapsulated on the perfectly alternated poly(1-oxo-trimethylene) (PK) 
The palladium metal catalyst was successfully supported on PK-magnetite by using a facile metal adsorption–reduction 
procedure. The novel catalyst, containing nanoscale Pd-particles, has been tested in some hydrogenation reactions. The 
preliminary results show that such catalyst affords high conversion and high selectivity even at room temperature and at 
low hydrogen pressure (<5 atm). The hydrogenation has been successfully performed on nitrobenzene, cyclohexene, 
cyclohexene-1-one, benzene ecc.  
Interestingly, the catalyst could be completely recovered in a facile manner from the reaction mixture and recycled several 
times without any significant loss in activity. 
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[4], where magnetite nanoparticles have been encapsulated during the copolymerization process. 

 

Figure 1: Magnetite encapsulated on the perfectly alternated poly(1-oxo-trimethylene) (PK) 
The palladium metal catalyst was successfully supported on PK-magnetite by using a facile metal adsorption–reduction 
procedure. The novel catalyst, containing nanoscale Pd-particles, has been tested in some hydrogenation reactions. The 
preliminary results show that such catalyst affords high conversion and high selectivity even at room temperature and at 
low hydrogen pressure (<5 atm). The hydrogenation has been successfully performed on nitrobenzene, cyclohexene, 
cyclohexene-1-one, benzene ecc.  
Interestingly, the catalyst could be completely recovered in a facile manner from the reaction mixture and recycled several 
times without any significant loss in activity. 
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Aromatic amides are important industrial and pharmaceutical intermediates and their synthesis via greener processes is an 
important goal for the industrial research [1]. For Instance, the production of N-(4-hydroxyphenyl) acetamide 
(acetaminophen or APAP ) via the Hoechst-Celanese process is multistage and the various steps (Fries rearrangement of 
phenyl acetate, oximation of the 4-hydroxyacetophenone to the corresponding oxime (4HAPO) and the Beckmann 
rearrangement to the product) employ mineral acid and inorganic bases [2]. A great improvement of the process, from an 
environmental point of view, could be the use of TFA as reusable acid catalytic system, avoiding the employment of mineral 
acid. TFA in acetonitrile as a solvent showed practically quantitative conversion and high selectivity in the Beckmann 
rearrangement of cyclohexanone oxime to caprolactam and the solvent catalytic system CH3CN-TFA is fully reusable [3]. 
Here we present some results on the kinetic studies of the Beckmann rearrangement of 4HAPO to APAP and of 
acetophenone oxime (APO) to acetanilide (AA) in TFA. In both cases almost quantitative yield in the desired products are 
observed, but a different reaction profile can be observed (see Figures 1 and 2). This behaviors could suggest two reactions 
with a different pathway but a detailed analysis of the apparent activation energy shows that in both are multistage 
reaction with different rate determining step. The suggested reaction mechanism is the same of the Beckmann 
rearrangement of the cyclohexanone oxime in a CH3CN-TFA systems proposed in a previous paper [3].    
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Figure 1.  Time vs. Concentration profile of the  Beckmann 
rearrangement of 4HAPO in TFA.  
Run conditions: 343 K, TFA/4HAPO = 10, TFA = 33 mmol. 
APAP ( ); 4HAPO ( ). 
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Figure 2. Time vs. Concentration profile of the  Beckmann 
rearrangement of APO in TFA.  
Run conditions: 343 K, TFA/APO = 10, TFA = 33 mmol. AA (); 
APO ( ). 
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Using Induced Couple Plasma Emission Spectroscopy (ICP) technique and the US Environmental Protection Agency (EPA) 
established methodology, concentration of several metals: Al, Ba, Ca, Cd, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, Pb, V and Zn were 
determined in water samples from Carraizo Lagoon and Sergio Cuevas (San Juan) Water Treatment Plant. Furthermore 
using UV/Vis Hach spectroscopic technique concentration of Nitrate ion was also analyzed in the water samples. 
The results of these analyses show that in most cases the concentration of these metals are lower than the standards 
established by the regulating agencies. However the concentration of  Al, Cd, Fe and Pb metals  are higher than the 
standards established by Puerto Rico regulating agencies. The concentration of the metals determined in both Carraizo 
Lagoon and Sergio Cuevas Water Treatment Plant will be compared and discussed during this presentation. The 
implications that the obtained results may have in the pollution control of treated and non-treated surface waters in Puerto 
Rico will also be discussed.  
 
The collaboration of the Puerto Rico Water Authority in the collection of the water samples is gratefully acknowledged. 
 
Keywords: Analysis,Metals,Nitrate Ion,ICP,Carraizo Lagoon,Treatment Plant 
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Using Induced Couple Plasma Emission Spectroscopy (ICP) technique and the US Environmental Protection Agency (EPA) 
established methodology, concentration of several metals: Al, Ba, Ca, Cd, Cr, Cu, Fe, K, Mg, Mn, Na, Ni, Pb, V and Zn were 
determined in water samples from Carraizo Lagoon and Sergio Cuevas (San Juan) Water Treatment Plant. Furthermore 
using UV/Vis Hach spectroscopic technique concentration of Nitrate ion was also analyzed in the water samples. 
The results of these analyses show that in most cases the concentration of these metals are lower than the standards 
established by the regulating agencies. However the concentration of  Al, Cd, Fe and Pb metals  are higher than the 
standards established by Puerto Rico regulating agencies. The concentration of the metals determined in both Carraizo 
Lagoon and Sergio Cuevas Water Treatment Plant will be compared and discussed during this presentation. The 
implications that the obtained results may have in the pollution control of treated and non-treated surface waters in Puerto 
Rico will also be discussed.  
 
The collaboration of the Puerto Rico Water Authority in the collection of the water samples is gratefully acknowledged. 
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Core-Shell Mofs For Carbon Dioxide Conversions 
 

Young-Hoon Kim, Sung-Min Kim, Jungseok Heo* 
Department of Chemistry, Chungnam National University, 305-764, Daejeon, Republic of 

Korea 
Presenting author: jungseokheo@cnu.ac.kr 

 
Postsynthetic approaches were developed to add catalytic onto microporous coordination polymers those known to have 
high storage capacity for carbon dioxide. In a first approach, cobalt layers were covered on top of MOF surface and 
core-shell structures were systematically generated. In a second approach, facile metal exchange reactions were tested to 
replace inactive metal center with catalytically active cobalt metal centers. Their catalytic properties for the conversion of 
carbon dioxide into useful polymer will be presented. Structural analysis of noble core-shell MOFs also will be depicted in 
our poster. 

 

 

Figure 1: X-ray structure of a core-shell MOF…. 

. 
 
 

References 
1. Jungseok Heo, You-Moon Jeon, Chad A. Mirkin J. Am. Chem. Soc. 125, 7712 (2007). 
2. You-Moon Jeon, Jungseok Heo, Chad A. Mirkin J. Am. Chem. Soc. 125, 7480 (2007). 
Keywords: Core-shell MOF, carbon dioxide conversion, microporous structure 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Green, Sustainable and Environmental 
Chemistry / GSEC-P-02

1272

Synthesis, Characterization, And Application Of Short Oligo (Ethylene Glycol) 
Functionalized Dicationic Room Temperature Ionic Liquids Associated With 

Two Different Cations And Lewis And Bronsted Acidic Anions 
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of Korea 

A series of hetero dicationic room temperature ionic liquids functionalized with short oligo ethylene glycol chains such as 
tetra, tri and di (ethylene glycol) as a linker between two different nitrogen containing rings were synthesized. These 
synthesized dicationic ionic liquids are associated with Lewis and Brönsted acidic anions. The mesylate (CH3SO3

-) and 
bromonium ion (Br-) are used as Lewis acidic counter anions; on the other hand HSO4

- anion is used as Brönsted acidic 
counter anion. The synthesized dicationic ionic liquids were showed interesting properties and catalytic activity, which are 
different from those of geminal dicationic ionic liquids. The present room temperature ionic liquids (RTILs) were applied in 
the solvent free synthesis of 1,5-diazapine and hydration of alkynes. These RTILs showed tremendous results as catalyst in 
these solvent free organic reactions. Moreover, the effects of two different nitrogen containing rings on the acidity and 
activity of RTILs were study. In addition, the effects of length of short oligo (ethylene glycol) chains in between two hetero 
dicationic moieties were also determined. The catalytic activity reveals that simple structural modifications of synthesized 
RTILs showed major influence on their catalytic activity.  

Keywords: Dicationic ionic liquids, Synthesis, Oligo (ethylene glycol) chains, Solvent free organic reactions 
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A series of hetero dicationic room temperature ionic liquids functionalized with short oligo ethylene glycol chains such as 
tetra, tri and di (ethylene glycol) as a linker between two different nitrogen containing rings were synthesized. These 
synthesized dicationic ionic liquids are associated with Lewis and Brönsted acidic anions. The mesylate (CH3SO3

-) and 
bromonium ion (Br-) are used as Lewis acidic counter anions; on the other hand HSO4

- anion is used as Brönsted acidic 
counter anion. The synthesized dicationic ionic liquids were showed interesting properties and catalytic activity, which are 
different from those of geminal dicationic ionic liquids. The present room temperature ionic liquids (RTILs) were applied in 
the solvent free synthesis of 1,5-diazapine and hydration of alkynes. These RTILs showed tremendous results as catalyst in 
these solvent free organic reactions. Moreover, the effects of two different nitrogen containing rings on the acidity and 
activity of RTILs were study. In addition, the effects of length of short oligo (ethylene glycol) chains in between two hetero 
dicationic moieties were also determined. The catalytic activity reveals that simple structural modifications of synthesized 
RTILs showed major influence on their catalytic activity.  
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Hydroxymethylfurfural İn Pyridinium Dicationic Ionic Liquid 
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5-Hydroxymethylfurfural (HMF), one of the most important intermediates derived from biomass. Recently ionic liquid as a 
solvent and catalyst has given much attention for the production of chemical from renewable sources. In the literature a 
wide range of new catalytic system for the synthesis of 5 HMF in ionic liquids has been found. But most of them are not 
environmentally benign and expensive. In this work, the dehydration of fructose and sucrose has been studied with 
pyridinium based dicationic ionic liquids as a solvent and catalyst. They have shown good performance and gave good yield 
for 5 HMF than the previous reported works. The results showed that 1,1’-decane-1,10-diylbis (3-ethylpyridinium) 
dibromide [C10(Epy)2] Br2

- without metal chlorides have high catalytic activity. Highly efficient and selective dehydration of 
D-fructose to 5-hydroxymethylfurfural (HMF) was achieved in [C10(Epy)2] Br2

- without metal chloride under mild conditions 
with a fructose conversion of 89.2% and 87.1% 5 HMF yield was achieved in 90 min reaction time at 100 °C. HMF yield of 
66% obtained from sucrose in the presence of metal chloride (CrCl2) at 110 °C in 60 min reaction time. The effect of the 
reaction temperature, time, substrate concentration and catalyst concentration was investigated in detail. The results 
strongly suggested that an ionic liquid can play an important role in exploring new efficient and easy to use processes for 
the dehydration of 5 HMF. The ionic liquids used in this study will benefit many biofuel-related applications. 
 
Keywords: Pyridinium ionic liquids, Fructose, Sucrose, 5-Hydroxymethylfurfural, Dehydration, Biomass conversion 
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The indolizine nucleus is present in various biologically active compounds and can be considered an important scaffold for 
the preparation of new pharmaceuticals. Many natural and synthetic derivatives have been identified as anticancer, anti-
tuberculosis, analgesic and antioxidant agents [1]. As a result, different approaches have been reported in the literature for 
their synthesis [2]. 
Enzymes can be used as efficient catalysts in organic synthesis. However, the highly specific property of enzymes leads to 
searching for various candidates to promote different reactions. Many studies have recently demonstrated that enzymes 
have catalytic promiscuity which exhibits their selectivity for non-natural functional groups [3]. 
In the present paper we wish to report our results about indolizine synthesis using horseradish enzymes. 
A number of fluorescent indolizines were prepared from pyridinium heterocycles, bromo acetophenones and alkynes via 
the 1,3-dipolar cycloadditions by “one-pot three-component” procedure (figure1). 
The reactions were monitored by TLC on silica gel plates. Analytical HPLC was performed using a HPLC with a UV detector. 
Fluorescence spectra were measured with a Tecan multiplate reader. Mass spectra were obtained with Suveyor MSQPlus. 
This procedure represents an eco-friendly single step green synthesis of fluorescent indolizines.  

 

Figure 1: “One pot” indolizine synthesis 
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The indolizine nucleus is present in various biologically active compounds and can be considered an important scaffold for 
the preparation of new pharmaceuticals. Many natural and synthetic derivatives have been identified as anticancer, anti-
tuberculosis, analgesic and antioxidant agents [1]. As a result, different approaches have been reported in the literature for 
their synthesis [2]. 
Enzymes can be used as efficient catalysts in organic synthesis. However, the highly specific property of enzymes leads to 
searching for various candidates to promote different reactions. Many studies have recently demonstrated that enzymes 
have catalytic promiscuity which exhibits their selectivity for non-natural functional groups [3]. 
In the present paper we wish to report our results about indolizine synthesis using horseradish enzymes. 
A number of fluorescent indolizines were prepared from pyridinium heterocycles, bromo acetophenones and alkynes via 
the 1,3-dipolar cycloadditions by “one-pot three-component” procedure (figure1). 
The reactions were monitored by TLC on silica gel plates. Analytical HPLC was performed using a HPLC with a UV detector. 
Fluorescence spectra were measured with a Tecan multiplate reader. Mass spectra were obtained with Suveyor MSQPlus. 
This procedure represents an eco-friendly single step green synthesis of fluorescent indolizines.  

 

Figure 1: “One pot” indolizine synthesis 
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Nicotinic acid is widely used in food, pharmaceutical, and biochemical industries. Compared to chemical methods, 
enzymatic conversion of 3-cyanopyridine is an advantageous alternative for the production of nicotinic acid. Nicotinic acid 
or Niacin is an important carboxylic acid and a water-soluble vitamin B3, which is used in animal feed supplementation and 
also in medicine field. In this study, we aimed to find equilibrium data of Nicotinic acid reactive extraction.  

The reactive extraction equilibrium data for aqueous solutions of nicotinic acid, with various tridodecyl amine and triisoctyl 
amine concentrations in different diluents, including isoamyl alcohol, 1-octanol, 1-decanol, iso butyl methyl ketone (IBMK), 
2-octanone, 2-heptanone, n-octane, n-heptane, and n-hexane were determined at 25 °C. Experimental results are 
calculated and reported as distribution coefficients (KD), loading factors (Z), and extraction efficiency (E). The highest 
extraction efficiency, distribution coefficient, and loading factor were achieved with isoamyl alcohol diluent for tridodecyl 
amine as a value of 52.162, 0.155, 98.396 and for triisoctyl amine as a value of 61.332, 0.106, 98.389 respectively. 
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Dendrimers are highly branched three dimensional supra(macro)molecules with well-defined structures constructed 
around a multifunctional central core. These structural characteristics exhibit good physical and chemical properties. Their 
synthesis are arising from a core, symmetrically additions of new groups help them to grow exponentially. Functionalities of 
the dendrimers depend on cores, terminal groups and internal void spaces.  
 JEFFAMINE® D-230 Polyetheramine was selected as central core and PAMAM type dendrimers were synthesized with 
different functional groups on their peripheries by using Methylacrylate (MA)  and Ethylene Diamine (EDA) as dendrons 
respectively.  Depending on the necessity, conventional and microwave-assisted reaction methods have been alternatively 
used. Acryl groups have been added to the corresponding amines by Michael addition reaction under microwave 
conditions. First and second generation dendrimers of corresponding cores have been successfully obtained [3]. After the 
characterization of the dendrimers, the metal complexing properties were studied for Cr(III), Co(II), Ni(II), Cu(II), Zn(II), 
Cd(II), Pb(II) and Fe(II) ions in aqueous solution using the Liquid-Phase Polymer-Based Retention (LPR) method.  
 

 
Scheme 1. Ester and Amine Terminated D-230 based dendrimers. 
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Dendrimers are highly branched three dimensional supra(macro)molecules with well-defined structures constructed 
around a multifunctional central core. These structural characteristics exhibit good physical and chemical properties. Their 
synthesis are arising from a core, symmetrically additions of new groups help them to grow exponentially. Functionalities of 
the dendrimers depend on cores, terminal groups and internal void spaces.  
 JEFFAMINE® D-230 Polyetheramine was selected as central core and PAMAM type dendrimers were synthesized with 
different functional groups on their peripheries by using Methylacrylate (MA)  and Ethylene Diamine (EDA) as dendrons 
respectively.  Depending on the necessity, conventional and microwave-assisted reaction methods have been alternatively 
used. Acryl groups have been added to the corresponding amines by Michael addition reaction under microwave 
conditions. First and second generation dendrimers of corresponding cores have been successfully obtained [3]. After the 
characterization of the dendrimers, the metal complexing properties were studied for Cr(III), Co(II), Ni(II), Cu(II), Zn(II), 
Cd(II), Pb(II) and Fe(II) ions in aqueous solution using the Liquid-Phase Polymer-Based Retention (LPR) method.  
 

 
Scheme 1. Ester and Amine Terminated D-230 based dendrimers. 
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Controlling the shape of metal nanoparticles is important for both fundamental science as well as industrial applications. 
Developing methods for synthesizing shape-controlled nanoscale particles in aqueous solvents is paramount for large scale 
production. The chemical and physical properties of anisotropic metal nanoparticles are unique relative to their isotropic 
counterparts. However, the synthesis of well-defined anisotropic nanoparticles remains challenging. We report a facile, 
room temperature synthetic procedure for nanocrystalline anisotropic ruthenium, platinum and palladium particles. 
Vigilant control of the reactant concentrations and reaction conditions provided uniform anisotropic nanoparticles in high 
yield. Characterization of the nanoparticles was carried out using high resolution transmission electron microscopy 
(HRTEM), x-ray diffraction (XRD), small angle electron diffraction (SAED) and energy dispersive spectroscopy (EDS). The 
particles displayed unusual optical and catalytic properties relative to their bulk counterparts. We demonstrate important 
applications for the use of the nanoscale materials for specific biorenewables transformations 

Keywords: Green synthesis, nanoscale materials, electron microscopy, biorenewable transformation. 
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% 99.55 percent of crude oil reserves in Turkey is located in South-Eastern Anatolia. Therefore, oil studies have been 
conducted extensively in South-Eastern Anatolia. When leak or spill of oil occurs underground, oil can go down to the 
ground water by gravity and pollute it. In this study, water samples were collected from water resources like drinking water, 
agricultural irrigation water, rivers, lakes, etc. near the oil-producing areas in Diyarbakir. Analysis of metals such as Cd, Pb, 
As, Se, Cr, Hg etc. which are important in terms of pollution and salinity, was performed ICP-OES instrument. Pb, Cd, Mn, As 
and Al were determined over the toxic limit values in a number of samples. As a result, a detailed examination of the 
chemical properties and components of the water sources in and around these areas is of great importance in terms of 
environmental pollution, agricultural products grown in this region and human health. To solve this pollution problem, we 
aim to use the electrocoagulation method for refinement of water. 
 
Keywords: Environment, Water Pollution, Oil, ICP-OES, Electrocoagulation 
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% 99.55 percent of crude oil reserves in Turkey is located in South-Eastern Anatolia. Therefore, oil studies have been 
conducted extensively in South-Eastern Anatolia. When leak or spill of oil occurs underground, oil can go down to the 
ground water by gravity and pollute it. In this study, water samples were collected from water resources like drinking water, 
agricultural irrigation water, rivers, lakes, etc. near the oil-producing areas in Diyarbakir. Analysis of metals such as Cd, Pb, 
As, Se, Cr, Hg etc. which are important in terms of pollution and salinity, was performed ICP-OES instrument. Pb, Cd, Mn, As 
and Al were determined over the toxic limit values in a number of samples. As a result, a detailed examination of the 
chemical properties and components of the water sources in and around these areas is of great importance in terms of 
environmental pollution, agricultural products grown in this region and human health. To solve this pollution problem, we 
aim to use the electrocoagulation method for refinement of water. 
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Plug-in Hybrid Electric Vehicles (PHEVs) have the potential to reduce greenhouse gases emissions and increase fuel 
economy and fuel flexibility. This paper studies the effect of the widespread adoption of PHEVs on the electric-generating 
capacity based on different charging scenarios. Long-term forecasting models of load electricity demand for light-duty 
vehicles sold are developed. To create proper forecasting models, different regression techniques are employed 
considering different ranges in the demographic, climate, and economic variables. Furthermore, forecasting the effects of 
the PHEV penetration is done through various transitions scenarios of penetration levels. Then, forecasting the effects of 
charging patterns is studied through the various hourly charging scenarios. The demand of the worst case scenario with an 
aggressive penetration level is compared per each charging scenario with Ontario’s available resources. It is found that 
available resources in Ontario cannot afford the increasing demand from charging PHEVs. One way of satisfying the new 
demand is to build new power plants. But, with building of new power plants, more GHGs and other emissions will be 
released to the environment. In addition, an operational strategy will be applied to the existing power plants to save 
building extra power plants. By developing a multi-period optimization model for operational strategy and planning of 
power generation, the mix of future supply technologies can be optimized when considering PHEVs Penetration. The results 
of energy generation planning based on the most critical charging scenario and aggressive PHEVs penetration level are 
indicated in Figure 1. 
 

 
Figure 1. Installed Capacity Planning from 2010 to 2012 

 

 
Keywords: plug-in hybrid, renewable enrgy, hydrogen economy, optimization, electricity generation 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Green, Sustainable and Environmental 
Chemistry / GSEC-P-02

1280

Antibacterial Cellulose Synthesis From Sunflower Waste  
 

Nurten UZUN, Oya ATICI 
Istanbul Technical University, Faculty of Science and Letters, Department of Chemistry, 

Maslak TR 34469, Istanbul, Turkey 
Presenting author: nurten.uzun@gmail.com 

 
Nowadays, the goal of the creation of a bio-based economy is challenging to agriculture, forestry, chemistry and industry, 
so the research and developments of the renewable resources are very important for a sustainable development and 
tackling environmental issues [1]. In our country every year high proportion of different characteristics of industrial wastes 
is emerging vegetable waste materials, includes mainly cellulose, hemicellulose and lignin [2]. Of all the natural 
polysaccharides, cellulose is the most abundant polysaccharide available today worldwide and could be a primary chemical 
resource in the future [3]. Cellulose can be extracted chemically in basic medium from sunflower waste including %20-45 of 
cellulose [4-5]. It is known that surfactants have an important field in the industry. Surface active agents are important 
ingredient used in many industries due to the good dissolution, emulsifier, disperse, cleaning, foam making and so on.  
Cationic surface active agent can be used as a disinfectant because of their antimicrobial properties [6]. Biodegradable and 
antimicrobial surfactant was synthesized via catinonization of the sunflower cellulose. 
 
In this study, it is aimed to extract cellulose from the sunflower waste with high efficiency, then synthesize and characterize 
of cationic/antimicrobial surface active agent from the cellulose is be objected. Cellulose was extracted from sunflower 
waste that had been isolated from wax and protein with extraction into the alkali medium. With Kjeldahl nitrogen method, 
it is evidenced that cellulose did not contain nitrogen. At the first step, carboxymethyl cellulose (CMC) was synthesized with 
monochloroasetic acid in order to increase solubility. At the second step, to obtain cationic/antimicrobial cellulose was 
used two methods that are cationization with 3-chloro-2-hydroxypropyl triethylammonium chloride and mannich reaction 
with dimethyl amine with formaldehyde. The reaction yield is affected from temperature, time and concentration of 
cellulose. After finding optimum concentrations, %N is found by with Kjeldahl nitrogen method and degree of substitution 
was calculated 0,734. Natural cellulose and all products were examined in terms of their spectral, rheologic, antimicrobial 
analysis.  
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cellulose [4-5]. It is known that surfactants have an important field in the industry. Surface active agents are important 
ingredient used in many industries due to the good dissolution, emulsifier, disperse, cleaning, foam making and so on.  
Cationic surface active agent can be used as a disinfectant because of their antimicrobial properties [6]. Biodegradable and 
antimicrobial surfactant was synthesized via catinonization of the sunflower cellulose. 
 
In this study, it is aimed to extract cellulose from the sunflower waste with high efficiency, then synthesize and characterize 
of cationic/antimicrobial surface active agent from the cellulose is be objected. Cellulose was extracted from sunflower 
waste that had been isolated from wax and protein with extraction into the alkali medium. With Kjeldahl nitrogen method, 
it is evidenced that cellulose did not contain nitrogen. At the first step, carboxymethyl cellulose (CMC) was synthesized with 
monochloroasetic acid in order to increase solubility. At the second step, to obtain cationic/antimicrobial cellulose was 
used two methods that are cationization with 3-chloro-2-hydroxypropyl triethylammonium chloride and mannich reaction 
with dimethyl amine with formaldehyde. The reaction yield is affected from temperature, time and concentration of 
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Biofilm containing fix-bed systems have been frequently applied in wastewater treatment. The main advantages of these 
sytems are higher resistance against toxic compounds and the ability to increase cleaning capacity. Polymer fiber-based 
materials are barely investigated in wastewater treatment: there are many unexplained questions related to the correlation 
among the physico-chemical properties of the polymer fiber’s surface and biofilm colonization. 
In our experiments polypropylene and polyester fibers were compared relating their biofilm colonization properties.  The 
colonization experiments were carried out in a pilot scale wastewater treatment plant consisting of eight cascade reactors. 
The colonization properties of the four fibers were followed by measuring the dry biomass and enzyme activity of the 
biofilms attached to the polymer fibers. The effects of man-made disturbances (sudden increase of pollutants’ 
concentration, changes in aeration) was also studied during the 62 days long experiment. 
Among the different fibers the „technical” polypropylene appeared to be the best in colonization tests, the biofilm grown 
on this fiber had the highest total enzyme activity all along the process, independently form reactors’ function in the 
cascade system. The negative influence of the man-made disturbances was not observable in the last reactor of the cascade 
system: the biofilm grown was undisturbed in spite of changes in aeration and sudden increase of organic pollutants’ 
concentration.  
 
Keywords: wastewater treatment, biofilm, fix-bed system, fiber, carrier 
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Polymers have widely been used in packaging and in producing plastic bags since they carry several preferable 
characteristics such as being soft, light and transparent. Those which are used in such fields are petroleum-based; 
therefore, they are non-biodegradable, which leads to gradual environmental problems. On the other hand, natural 
polymers such as cellulose, starch and their derivatives can degrade in nature up to one hundred percent extent. While 
degrading in nature, cellulose and its derivatives turn into environmentally friendly CO2 and H2O end products. This figure is 
significant in today’s world in which there is a growing awareness for environmentalism. Although natural polymers fail to 
be as strong as synthetic ones, they can be strengthened when reinforced with minerals. Minerals help polymers increase 
their physical, mechanical and thermal properties. In this study, preparing films with 2-HEC (2-hydroxyethylcellulose) which 
are strengthened by nano hydroxyapatite and made non-soluble with the cross-linker [(NH4)2Ce(NO3)6] is aimed. After the 
detailed characterization of films by using morphological, thermal and mechanical methods, it has been observed that 
these films have improved their characteristics to be used as packaging materials.  
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significant in today’s world in which there is a growing awareness for environmentalism. Although natural polymers fail to 
be as strong as synthetic ones, they can be strengthened when reinforced with minerals. Minerals help polymers increase 
their physical, mechanical and thermal properties. In this study, preparing films with 2-HEC (2-hydroxyethylcellulose) which 
are strengthened by nano hydroxyapatite and made non-soluble with the cross-linker [(NH4)2Ce(NO3)6] is aimed. After the 
detailed characterization of films by using morphological, thermal and mechanical methods, it has been observed that 
these films have improved their characteristics to be used as packaging materials.  
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One-Pot Synthesis Of Disperse Dyes Under Microwave Irradiation: 

Dyebath Reuse In Dyeing Of Polyester Fabrics 
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Presenting author: alya.aletaibi@yahoo.com, 
A series of 4-hydroxyphenylazopyrazolopyrimidine disperse dyes were prepared via one-pot reactions of p-
hydroxyphenylhydrazone, hydrazine hydrate, and acetylacetone or enaminones using microwave irradiation as an energy 
source. Structural assignments of the dyes were confirmed by X-ray crystallographic structure determination. Instead of 
discharging the dyebath after each dyeing cycle, the residual dyebath was spectrophotometrically analyzed and then pH 
readjusted for a repeat dyeing with longer time. Fastness of the dyed samples was measured after each recycle. Most of the 
dyed fabrics tested displayed good light fastness and excellent fastness to washing and perspiration. Finally, the biological 
activity of the synthesized dyes against Gram positive bacteria, Gram negative bacteria and yeast were evaluated. 

Keywords: Synthesis, Microwave Irradiation, Dyeing, Dyebath Reuse 
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SCC is highly workable concrete that can flow without the need for vibration or other mechinal consolidation .This paper 
presents a study of the fresh and hardened characteristics of self-consolidating concretes, incorporating them with light-
weightening aggregates like seashells and perlite and replacing these aggregates in different ratio with sand.  
 
Shells, perlite, sand and cement were analyzed to determine their chemical compositions using gravimetric method of 
aggregates as it is specified in EN 196- 2. The determination of the mineral composition of the solid materials was made via 
X- ray diffraction.  
 
The initial slump flow, bulk density and viscosity were investigated to assess the fresh properties of self-consolidating 
concrete. Moreover, twenty-eight days of compressive strength, thermal conductivity and porosity were investigated to 
determine the hardness properties of mortars.  
 
In conclusion, the values of compressive and flexural strength obtained by using seashells and perlite as aggregates were 
below the normal values of strength as it specified in the Concrete Code.  However, these concretes can be used as very 
good insulating mortars. 
 
 
Keywords: light-weightening aggregates, seashells, perlite , self-consolidating concrete, insulating mortars  
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The petroleum oil has an important place within the chemical industries as a natural energy sources. However, due to the 
fact that it’s a non-renewable resource, there is a demand for the utilization of alternative resources for the replacement of 
petroleum-based chemicals. Therefore, nowadays it is crucial to utilize renewable raw-materials (e.g. glycerol) to obtain 
value-added chemicals [1]. One-pot syntheses of heterocyclic compounds such as pyridine and quinoline derivatives using a 
renewable chemical, glycerol, have been investigated by microwave-assisted reactions. In the first step of our research, 
thermal conversion of glycerol has been studied under microwave heating with different ammonia source compounds 
((NH4)2HPO4, (NH4)2SO4, NH4Cl etc.) in acidic medium [2,5]. In these reactions, a mixture of mainly 3-methylpyridine and 
pyridine, including ethylpyridine and ethyl,methylpyridine has been successfully obtained in one-pot synthesis. In order to 
improve the yields of pyridine derivatives, optimization studies were performed. In the presence of acetic acid, it was 
observed that the product yields were increased up to 70%. Glycerol was also reacted with various aniline derivatives using 
microwave energy in accordance with the known Skraup synthesis conditions. Different quinoline derivatives were 
synthesized successfully by the reaction of glycerol with aniline derivatives [3,4,5]. All new compounds were identified 
using data obtained from FTIR, HPLC, GC-MS and 1HNMR analysis.  

 
 
 
 
 
 
 
 
 
Figure 1. Microwave-assisted synthesis of quinoline and pyridine derivatives from glycerol. 
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The work concern the stability of epoxy coatings cans metal in contact with food or liquids their simulators. Several studies 
have indicated that epoxy resins may release bisphenol A (BPA) in food, that would be toxic at low doses. Some reports 
refer to these deleterious effects on the whole body, bisphenol A (BPA) is carcinogenic, neurotoxic and endocrine disruptor. 
Therefore, we have carried out migration tests on two epoxy coatings the J1321 OR and J3092 OR, which are used as 
coating lids cans for food. The experimental conditions were inspired from international legislation for food packaging 
interactions (food simulants, temperatures and contact times).  
For this, we have selected some liquid food simulants as canned (distilled water for vegetables, 50% aqueous ethanol for 
derivatives derived milk products   hexane for fatty food: fish and prepared meals). Testing times are 2 hours and 10 days at 
different temperatures (4, 25, 40 and 70 ° C) in the considered liquids. 
Diffusion of epoxy varnish was observed by FTIR spectroscopy, UV-visible and GC. We found that at 4 °C migration would be 
possible at 4°C, increase with enhancement temperature and it is higher in hexane according to literature data. 
 
 Keywords: revêtement époxy, bisphénol A, migration, IRTF, CPG. 
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interactions (food simulants, temperatures and contact times).  
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The development of industrial and agricultural activities using organic compounds as pesticides created serious problems of 
pollution lead to harmful effects on the environment and public health[1]. The adsorption remains the most effective 
method to remove organic micropollutants such as pesticides[2]. The most developed natural adsorbent in Algeria is the 
bentonite that is the subject of our study, owing to the particular property of this mineral to set micropollutants. The aim of 
our study was to examine the powers of retention of bentonite towards a set of organic compounds like alkyl phenol 
adsorption. We present, in this paper, the results of a phenol adsorption, cresol, 2,3-dimethyl phenol, 2,4-dimethyl phenol, 
2,5-dimethyl phenol, and 2,6-dimethyl phenol by the bentonite, and the influence of various parameters on the removal 
efficiencies. These results in this study proved that the potential for retention of these organic compounds by bentonite is 
significant. 

Keywords: waters, pollution, adsorption, pesticides, bentonite. 
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Arsenic is a naturally occurring element, which is found in both in natural waters and industrial waters. Graphene 
oxide/Titanium dioxide (GO/TiO2) nanocomposites were prepared by using hydrothermal technique, their structure was 
observed and their adsorption performance for As(III) in water was evaluated. X-ray diffraction and Raman spectroscopy 
spectra confirmed the anatase structure of the TiO2 nanoparticles. The adsorption system is mainly depended on the As(III) 
concentration and follows a pseudo second-order kinetic model. The initial adsorption was rapid and reached equilibrium 
after 20 min. The overall equilibrium data were well fitted to Langmuir model for the nanocomposites. The adsorption 
results indicated that the GO/TiO2 nanocomposites can be a good adsorbent material to treat water that contaminated with 
As(III). 
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oxide/Titanium dioxide (GO/TiO2) nanocomposites were prepared by using hydrothermal technique, their structure was 
observed and their adsorption performance for As(III) in water was evaluated. X-ray diffraction and Raman spectroscopy 
spectra confirmed the anatase structure of the TiO2 nanoparticles. The adsorption system is mainly depended on the As(III) 
concentration and follows a pseudo second-order kinetic model. The initial adsorption was rapid and reached equilibrium 
after 20 min. The overall equilibrium data were well fitted to Langmuir model for the nanocomposites. The adsorption 
results indicated that the GO/TiO2 nanocomposites can be a good adsorbent material to treat water that contaminated with 
As(III). 
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Normally good water should be clear colourless, odourless and free from toxic pollutants, suspended matter or sediments. 
But river water rarely is in a pure state. Information about the quality of a water source would enable us to determine 
whether or not the water is fit for intended use. The quality of water is determined by various parameters. The 
classification of river stretches for different uses can be done more rationally and accurately by the use an index called 
water quality index (WQI). It indicates the quality of river water for a particular use. In this paper, formulation of five 
independent indices is taken under consideration, for various uses of river Kosi water at Rampur, using following formula- 

nni

i
ifWQI

/1

1






 



X 100 

 From the values of WQI it is clear that river water is in bad state. The study further shows that due to industrial 
pollution and insufficient dilution, the Kosi water can be used for agriculture and fish culture but is unsuitable for industrial 
or domestic uses, without prior treatment. It is also noted, the construction of Lalpur dam, upstream has aggravated the 
pollution problem by reducing the flow of river. 

Keywords: Kosi, River pollution, Water quality, water quality index 
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Antibacterial Activity Of Different Extracts Of Daucus Carota Canopy 

 
Nabila Helmy Shafik, Reham Ezzat Shafek, Helana Naguib Michael 

National Research Center, Egypt, Department of Chemistry of Tanning Materials and Leather 
Technology. 

Genus Daucus is a member of Apiaceae family which is one of the most important families of angiosperms. The usage of 
these plants, particularly as flavourings, spices, and in traditional medicine, is connected with aromatic compounds that 
may occur in all parts of the plant. Carrots (Daucus Carota) are nutritional heroes; they store a goldmine of nutrients; e. g. 
carotene as carrots, which the body converts it to vitamin A, an excellent source of vitamins B, C, D and E, thiamine, folic 
acid and magnesium, as well as calcium pectate (pectin fibre) which have cholesterol-lowering properties. They are used in 
the diet of cancer patients,  the dried flowers are used as a remedy for dropsy, besides, they are antianaemic, healing, 
diuretic, anthelmintic, carminative, emmenagogue, ophthalmic and sedative properties. Its phytochemical screening 
showed the presence of coumarin, anthocyanins, phenolic acids, flavones, flavanols and their glycosides and terpenes  In 
the present study,dried collected Daucus Carota canopy was powdered then extracted by successive solvent extraction in 
Soxhlet extractor with chloroform followed by  ethyl acetateand finally ethanol. The three extracts were vacuum dried and 
checked for their antimicrobial activity against Staphylococcus aureus, Bacillus subtilis, Streptococcus mutans  and 
Escherichia coli. The ethanolic extract gave the largest zone of inhibition i.e. showed to be the most active one  against the 
tested bacteria. Thus, phytochemical screening of   this extract was carried out and indicated the presence of apigenin 7-O-
β-D-arabinoside-4`-O-β-D–glucoside, 7-O-β-D-glucoside, 4`-O-β-D-glucoside, 7-O-β-D–arabinoside, luteolin 7-O-β-D-
mannoside-4`-O-β-D-glucoside, 7-O-β-D-galactoside, 7-O-β-D-mannoside, chrysoeriol 7-O-β-D-arabinoside, 7-O-β-D-
glucoside besides the three aglycones: luteolin , apigenin, chrysoeriol and the following phenolic acids: caffeic, chlorogenic, 
and ferulic acids. 

Keywords: Daucus carota, canopy, antibacterial activity, phenolics, flavonoids 
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diuretic, anthelmintic, carminative, emmenagogue, ophthalmic and sedative properties. Its phytochemical screening 
showed the presence of coumarin, anthocyanins, phenolic acids, flavones, flavanols and their glycosides and terpenes  In 
the present study,dried collected Daucus Carota canopy was powdered then extracted by successive solvent extraction in 
Soxhlet extractor with chloroform followed by  ethyl acetateand finally ethanol. The three extracts were vacuum dried and 
checked for their antimicrobial activity against Staphylococcus aureus, Bacillus subtilis, Streptococcus mutans  and 
Escherichia coli. The ethanolic extract gave the largest zone of inhibition i.e. showed to be the most active one  against the 
tested bacteria. Thus, phytochemical screening of   this extract was carried out and indicated the presence of apigenin 7-O-
β-D-arabinoside-4`-O-β-D–glucoside, 7-O-β-D-glucoside, 4`-O-β-D-glucoside, 7-O-β-D–arabinoside, luteolin 7-O-β-D-
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Use Of Supported Heteropolyanions On Tio2 As Catalyst For Degradation Of 
Benzene Derivatives 
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(1) Badji-Mokhtar University, B.P 12, 23000 Annaba, Algeria 

 c_bougheloum@yahoo.fr 

 

 
Titanium dioxide (TiO2), which is one of the most basic materials in our daily life, has emerged as an excellent photocatalyst  
material   for environmental purification. The elimination of emerging contaminants which are present at extremely low 
concentrations in waste water treatment effluents might be accomplished at much lower catalyst (TiO2) concentrations. 
Supported TiO2 with different  heteropolyanions were investigated in the degradation of benzene  derivatives in aqueous 
medium.  The rates of disappearence fit Langmuir-Hinshelwood kinetics and the parameter k has been determined.    
 
Keywords: TiO2,  wells-dawson heteropolyanions  (HPAs),   Catalyst, contaminants, Benzene derivatives, degradation.  
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Protein Recovery By Ultrafiltration During Isolation Of Chitin From Shrimp 
Shells Parapenaeus Longirostris 
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Compiègne cedex, France. 
4 Alfaisal University, Riyadh, Saudi Arabia 

 
In the food processing industry shrimp shells (Parapenaeus Longorostris) have great commercial value because they are rich 
in chitin (24 wt%), protein (40 wt%), lipids, pigments and flavor compounds. In the present study protein recovery by 
ultrafiltration was examined during isolation of chitin from shrimp shell Parapenaeus Longirostris. Up to 96 wt% of the 
proteins could be removed (i.e. deproteinization) from the shrimp shells by incubating them in NaOH (2N) over 2 hours, at 
T= 45°C, and solid to solvent ratio of 1:2 (w/v). A solute rejection coefficient (R0) of 97% was obtained in the ultrafiltration 
process to recover proteins from deproteinized shell waste water. The protein concentration process which was carried out 
beyond the critical flux of 380 L/h.m2, at a trans-membrane pressure of 3 bars, and a tangential velocity  of 5 m/s was found 
to reduce the hydrolysate volume by a factor of 2.4. Due to a reduction in organic matter in the effluent, the chemical 
oxygen demand (COD) of the permeate was reduced by 87%. 
 
Key words: Chitin, protein hydrolysate, shell waste, ultrafiltration 
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In the food processing industry shrimp shells (Parapenaeus Longorostris) have great commercial value because they are rich 
in chitin (24 wt%), protein (40 wt%), lipids, pigments and flavor compounds. In the present study protein recovery by 
ultrafiltration was examined during isolation of chitin from shrimp shell Parapenaeus Longirostris. Up to 96 wt% of the 
proteins could be removed (i.e. deproteinization) from the shrimp shells by incubating them in NaOH (2N) over 2 hours, at 
T= 45°C, and solid to solvent ratio of 1:2 (w/v). A solute rejection coefficient (R0) of 97% was obtained in the ultrafiltration 
process to recover proteins from deproteinized shell waste water. The protein concentration process which was carried out 
beyond the critical flux of 380 L/h.m2, at a trans-membrane pressure of 3 bars, and a tangential velocity  of 5 m/s was found 
to reduce the hydrolysate volume by a factor of 2.4. Due to a reduction in organic matter in the effluent, the chemical 
oxygen demand (COD) of the permeate was reduced by 87%. 
 
Key words: Chitin, protein hydrolysate, shell waste, ultrafiltration 
 
 

The Effect Of Immobilization Solid Support On Properties And Stability Of 
Lipase From Candida Rugosa In The Resolution Of D,L-(±)-Menthol 
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Annaba, Algeria. 

 
 
Candida rugosa lipase is an enzyme widely used in many reactions of hydrolysis and synthesis [1]. In industry, it is used in 
particular for the preparation of pharmaceutical compounds [2]. However, for economic necessity, the integration of 
biocatalysts in industrial processes of production requires their immobilization on solid supports [3-5]. This work describes 
the immobilization of CRL on solid supports and their influence on enantioselectivity and stability of the enzyme.  The 
supports used in this study are Celite, Bentonite, Amberjet® 4200Cl and Amberjet® 1100H. The model reaction used for this 
purpose is the acylation of d,l-(±)-menthol with vinyl acetate. The results showed that among these supports, only the 
Celite gives the best values of enantioselectivity (E >1000) with a greatest conversion (% C = 40). The thermal stability of 
lipase was also studied where the higher E values are obtained at 30°C. The optimization of the immobilization conditions, 
are validated by comparison with those obtained in the case of free lipase. 
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Agrochemicals And Sustainable Usage Of Natural Resource 
 

Dr. Kakha Nadiradze, President Association for Farmers Rights Defense, AFRD Georgia 
Mrs. Nana Phirosmanashvili, Association for Farmers Rights Defense, AFRD Georgia 

 
Rural waste management policy in Georgia needs to take into account the vast potential of sustainable energy and fertilizer 
production opportunities that the rural regions of Georgia have to offer. A scientific and self-rolling waste management 
program will not only generate cheap energy for consumption but also that can be diverted to the commercial energy 
market. A huge opportunity for indigenous employment exists under this umbrella – leading to a reduction in the exodus to 
urban areas. AFRD team is well positioned to implement a practical and economically viable solution for rural waste 
management in Georgia. Chemical-intensive farming has taken an irreparable toll on our top soil – Soil depletion coupled 
with the rampant use of pesticide and genetic homogenization of crops have infused toxins in the air we breathe, the water 
we drink and the land we depend on for food and habitat. In contrast to this organic farming utilizes the natural nutrients to 
minimize the human and chemical impact on the environment and soil. Adoption of scientific waste management practices 
will enable a healthy environment for farm animal and also eliminating the need for commercial fertilizers, while sustaining 
the crops with natural and organic nutrients. Agricultural waste typically associated with animals includes but is not limited 
to manure, bedding and litter, wasted feed, runoff from feedlots and holding areas, and wastewater from buildings like 
dairy parlors.  
 

Keywords: Georgia, agriculture, Agrochemicals, Soils, Conservation, watse 
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Rural waste management policy in Georgia needs to take into account the vast potential of sustainable energy and fertilizer 
production opportunities that the rural regions of Georgia have to offer. A scientific and self-rolling waste management 
program will not only generate cheap energy for consumption but also that can be diverted to the commercial energy 
market. A huge opportunity for indigenous employment exists under this umbrella – leading to a reduction in the exodus to 
urban areas. AFRD team is well positioned to implement a practical and economically viable solution for rural waste 
management in Georgia. Chemical-intensive farming has taken an irreparable toll on our top soil – Soil depletion coupled 
with the rampant use of pesticide and genetic homogenization of crops have infused toxins in the air we breathe, the water 
we drink and the land we depend on for food and habitat. In contrast to this organic farming utilizes the natural nutrients to 
minimize the human and chemical impact on the environment and soil. Adoption of scientific waste management practices 
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to manure, bedding and litter, wasted feed, runoff from feedlots and holding areas, and wastewater from buildings like 
dairy parlors.  
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For the regenerative medicine the use of stem cells has a tremendous potential to promote and extend the quality of life of 
the aging world population and represents a global and interdisciplinary effort [1]. Specifically, mesenchymal stem cells 
(MSC) are capable of differentiating into mesenchymal cell lineages, such as bone or cartilage and play important roles in 
repair and regeneration. The Hedgehog pathway (Hh) is involved in this process and would be activate by a potent and 
specific small molecule, purmorphamine, which exhibit a significant osteogenic-activity in stem cells culture [2]. The 
mechanism of action for purmorphamine is unclear, but is know that target Smoothened (Smo), a G protein-coupled 
receptor (GPCR)-like protein and presumably affecting its protein structure [3]. 
 
 

   
 

Figure 1: Chemical structure of purmorfamine and superposition of 4F0A (green) and the fragment of hSmo modeled (red). 

Due to the relevance in Hh signaling pathway, our group have made a preliminary model of the pivotal fragments present in 
the structure of the hSmo, by molecular modeling using the 4F0A structure (fragment of frizzled 8 receptor, mfz8) as 
pattern, with the aim to understand the molecular requirements of purmorphamine and new ligands.  
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Antioxidant And Anticholinesterase Activities  
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Terpenoids and steroids are important secondary metabolites of the plants. From many Lamiaceae family plants, especially 
from Salvia species a number of stigmastane type steroids  have been isolated by our group besides terpenoids [1-4]. 
Among the isolated steroids, β-sitosterol (stigmast-5-en-3β-ol)  was found in almost all the studied plant species, followed 
by stigmasterol [5]. Steroids have a number of biological activities and play major roles in different areas, namely in 
pharmaceuticals (production of therapeutic steroids), particularly as anti-inflammatory agents, nutrition (anti-cholesterol, 
anti-cancer properties), and cosmetics [6].  

Due to their abundancy in the plant kingdom and significant biological activities, we have prepared several 
derivatives of β-sitosterol and stigmasterol. Until now, as semi-synthetic derivatives of stigmast-5-en-3-ol; 3-acetate-
stigmast-5-en, 3-oxo-stigmast-5-en, stigmast-5-en-3-methyl ether and as semi-synthetic derivatives of stigmast-5,22-dien-3-
ol; 3-acetate-stigmast-5,22-dien, 3-oxo-stigmast-5,22-dien, stigmast-5,22-dien-3-methyl ether were prepared by us, and 
some other derivatives are still under preparation.  

For the antioxidant activity, DPPH Free Radical Scavenging Activity and β-Carotene Lipid Peroxidation Inhibition 
test assays will be carried out and the Ellman Method for their anticholinesterase activity. 

Among the β-sitosterol derivatives, the acetyl derivative showed moderate to high inhibition against both 
cholinesterases AChE and BChE, it has exhibited even better inhibition than that of stigmast-5-en-3-ol. However, neither β-
sitosterol nor its derivatives showed antioxidant activity tested. The activity studies of stigmast-5,22-dien-3-ol and 
derivatives are going to be completed. 

                                          H3COCO  
                                          
                                  Figure 1:   3-acetyl β-sitosterol 
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New Insights On HIV Vaccine Development: Glycan Clustering Effect In Gp120 
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The HIV glycoprotein, gp120, is an attractive target for HIV vaccine development. But attempts to develop a gp120 epitope-
based vaccine have been unsuccessful, partly because gp120 uses glycans as a shielding mechanism. However, recent 
findings (Pejchal, et al. Science 2011, 334, 1097-1103.) suggest that broadly neutralizing antibodies (e.g. PGT128) recognize 
glycans on gp120 as part of an epitope. The gp120-PGT128 co-crystal structure elucidates two glycans on gp120, located at 
opposing sides of the PGT128 binding site. Our 100 ns molecular dynamics (MD) simulations on gp120 with two 
Man9GlcNAc2 near the PGT128 binding site showed that two glycans indeed form strong interactions. The main driving 
force for this interaction might be the hydrogen bonds across the two glycans, i.e., between the hydroxyl groups on the 
mannosyl residues of the two glycans. Since the two glycans are located across the PGT128 binding site, the inter-glycan 
interaction conceals the gp120 epitope. This makes the gp120 epitope recognition by PGT128 more challenging. Our MD 
results demonstrate for the first time that, besides being the epitope, glycans may play a significant role in gp120-antibody 
interactions.  

Keywords: HIV, gp120, PGT128, MD simulation, Cluster effect 
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Recent years, design and synthesis of new and potent antibacterial agents without cross-resistance with the present 
antibacterials is a crucial task for the effective treatment of bacterial infections. Beside the development of completely new 
agents possessing different chemical properties than those of the existing ones, there is another approach containing to 
combine two or more pharmacophores into a single molecule. These synergistic antimicrobial combinations have several 
major advantages, including the potential to slow down the development of drug resistance, a broader antimicrobial 
spectrum, and a potential reduction in the dose and toxicity of each drug [1]. Cephalosporins and carbapenems belonging 
to a growing class of β-lactam antibiotics, continue to play an important role in antibacterial therapy due to their high 
efficacy and safety profile. Among cephalosporins, cefotaxime, cephalothin, and cefazolin are well known antibiotics used 
currently. Since their discovery, many advances have been made in the synthesis, chemical modification and biology of 
these fascinating molecules [2]. In the present study, 6-apa in ethanol was refluxed in the presence of catalytic amount of 
H2SO4 for 12 h for (2) , compound  (4)  was produced from  the  compond (2)  according to the literatüre *3] . 
Ethylchloroformate, 2-fluoro-4-aminobenzoic acid,  triethylamine and dry tetrahydrofurane was mixture at -15oC, and 
added 6-apa, water for  compond (3). Compounds  (5-8) was synthesized according to [4].  
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Figure 1: i : Ethylchloroformate, 2-fluoro-4-aminobenzoicacid,  triethylamine and dry THF, rt, ii-6-apa, H2SO4, EtOH iii: BuLi,-
780C, 2-fluoro-4-bromonitrobenzene, rt,  iv :Chloromethyl pivalate, triethylamine, p-TSA, DMF, rt, vi-viii : triethylamine, 
DCM, rt. 
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Recent years, design and synthesis of new and potent antibacterial agents without cross-resistance with the present 
antibacterials is a crucial task for the effective treatment of bacterial infections. Beside the development of completely new 
agents possessing different chemical properties than those of the existing ones, there is another approach containing to 
combine two or more pharmacophores into a single molecule. These synergistic antimicrobial combinations have several 
major advantages, including the potential to slow down the development of drug resistance, a broader antimicrobial 
spectrum, and a potential reduction in the dose and toxicity of each drug [1]. Cephalosporins and carbapenems belonging 
to a growing class of β-lactam antibiotics, continue to play an important role in antibacterial therapy due to their high 
efficacy and safety profile. Among cephalosporins, cefotaxime, cephalothin, and cefazolin are well known antibiotics used 
currently. Since their discovery, many advances have been made in the synthesis, chemical modification and biology of 
these fascinating molecules [2]. In the present study, 6-apa in ethanol was refluxed in the presence of catalytic amount of 
H2SO4 for 12 h for (2) , compound  (4)  was produced from  the  compond (2)  according to the literatüre *3] . 
Ethylchloroformate, 2-fluoro-4-aminobenzoic acid,  triethylamine and dry tetrahydrofurane was mixture at -15oC, and 
added 6-apa, water for  compond (3). Compounds  (5-8) was synthesized according to [4].  
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Figure 1: i : Ethylchloroformate, 2-fluoro-4-aminobenzoicacid,  triethylamine and dry THF, rt, ii-6-apa, H2SO4, EtOH iii: BuLi,-
780C, 2-fluoro-4-bromonitrobenzene, rt,  iv :Chloromethyl pivalate, triethylamine, p-TSA, DMF, rt, vi-viii : triethylamine, 
DCM, rt. 
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Alzheimer’s disease (AD), which is a progressive neurological disorder in the brain, is one of the major health problems, in 
industrialized countries, because of ageing populations. Up to date, pathogenesis of Alzheimer’s disease has not been fully 
clarified. However, the valid hypothesis being accepted is the lack of in amount of acetylcholine which is a neuromediator 
[1]. Herewith, acetylcholinesterase inhibitor drugs are used for treatment of Alzheimer's disease. However, most of these 
drugs have side effects. Therefore, the development and utilization of more effective antioxidants and anticholinesterase 
compounds of natural origin are desired. 
 
Thus, we studied on four mushroom naturally growing in Anatolia, namely; Armillaria tabescens, Ganoderma applanatum, 
Leucopaxillus gentianeus and Suillus granulatus. For this purpose, the mushroom species were extracted with hexane, ethyl 
acetate and methanol, successively. By using Ellman method [2] the in vitro anticholinesterase activity of these twelve 
extracts from four mushrooms were tested against acetylcholinesterase (AChE) and butyrylcholinesterase (BChE) which are 
the chief enzymes of AD. AChE and BChE inhibitory activities of the extracts were determined at various concentrations. 
The activity results were compared with that of galantamine which is used to treatment of the mild Alzheimes’ patients. 
 
The ethyl acetate extract of G. applanatum among the extracts (51.11±1.36%) showed the best inhibitory activity against 
AChE enzyme, and followed by the ethyl acetate extract of L. gentianeus (35.50±2.02%) and the ethyl acetate extract of S. 
granulatus (34.14±1.44%) at 200 µg/mL concentrations. The ethyl acetate extract of S. granulatus (54.70±1.63%) exhibited 
the best BChE inhibitory activity, and followed by the ethyl acetate extract of L. gentianeus (48.95±0.60%) and the hexane 
extract of L. gentianeus (40.57±1.00%). At the same concentrations, the galantamine showed 80.41±0.98% and 
82.23±2.67% inhibitory activities, respectively. 
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Pinto beans are mostly grown in the United States and Mexico. States including North Dakota, Nebraska, Colorado, and 
Wyoming grow the most pinto beans at 550,000 tons (FAOSTAT, 2013/USDA.gov, 2013). The major issue of pinto bean in 
the United States is slow darkening. This new pinto bean varieties change colors slower and stays in good color quality for 
longer periods of time.  Studies have attributed it to specific genes within the bean genetic code (Knievel, Vandenberg, and 
Bett, 2008). This study looked into the phenolics that differentiate the difference between slow darkening (sd) pinto beans, 
and regular darkening (rd) pinto beans. Seed coats of sd and rd pinto beans were removed by hand and ground with a 
pestle and mortar. The ground seed coat samples were subjected to an extraction method presented by Dueñas et al., 
2002. The extracted phenolics were analyzed using a high performance liquid chromatography (HPLC) system with a photo 
diode array (PDA) detector. Qualitative and quantitative differences in the phenolic profiles of the slow and regular 
darkening beans were observed and this paper will provide the results of two year study with phenolic profiles pathways 
for the differences observed. 
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Lactate, the physiological form of lactic acid, is a molecule which can be used for producing energy in living organisms. The 
lactate concentration in blood can be a sign of some various diseases[1] when it is above or belove of the normal values. 
Apart from these, lactate is commonly used as an ingredient in food industry[1].  Therefore, determination of lactate is very 
important for food and health applications. Currently biosensor technology provides this kind of sensitive and selective 
measurements.  

In this study, different types of electrodes were constructed, as in all solid-state for potentiometric lactate determination by 
using lactate oxidase(LOX). The enzyme was immobilized on the electrode surface covalently by using glutaraldehyde, and 
an conductive polymer PPy. 

L-lactate + O2 + H2O               Pyruvate+ H2O2  

According to this reaction, L-Lactate is oxidized by LOX, subsequently H2O2 is formed. This compound changes the acidity of 
measurement cell solution. Due to this pH fluctuation or alteration, we can measure this alteration by pH sensitive solid-
state electrodes[2]. 

pH sensitives electrodes performance tests have been carried out and rightful signals were obtained. We also tested some 
mediators to lower the applied electrode surface potential. This signals approved that our biosensor system is working 
appropriately. Thus we started our optimization experiments. After this experiments we may proved that our biosensor 
works as well. 

References 

1. Nadia Nikolaus, Beate Strehlitz, Amperometric lactate biosensors and their application in (sports) medicine, for life 
quality and wellbeing, Microchim Acta, 160: 15, 2008. 
2.  Tinkilic, N; Cubuk, O; Isildak, I, Glucose and urea biosensors based on all solid-state PVC-NH2 membrane electrodes, 
Analytıca Chımıca Acta,  Vol: 452,Issue: 1, Pages: 29-34,2002. 

 
Keywords: Lactate, Potentiometric Biosensor, pH Electrode 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Life Chemistry / LC-P-02

1302

Towards Understanding Of Synergy Between (Poly)Phenolic  
Chain-Breaking Antioxidants: The Role Of Ph  

 
 E. van Wenum, G. Litwinienko 

Faculty of Chemistry, University of Warsaw, 02-093, Warsaw, Poland 
Presenting author: ekowalewska@chem.uw.edu.pl 

Lipid peroxidation is a process promoting aging and involved in a number of diseases [1]. Moreover, it provokes the 
deterioration of food, cosmetics and pharmaceuticals. Nowadays, a common strategy of protection against the 
peroxidation is application of antioxidants or complex plant extracts, often containing many polyphenolic compounds. 
Although the mechanism of their action is usually not fully elucidated, it is possible to obtain more effective mixtures due to 
modulation of antioxidant composition - resulting in the highest possible activity of the mixture in the target environment. 
Therefore, it is necessary to understand the mechanism of interactions between various antioxidants and its connection 
with the surrounding environment. Previously, we have reported the dependence of the mechanism of antioxidant action 
on protonation/deprotonation of a phenolic antioxidant [2,3], and hence, we expected that pH would also have an impact 
on the synergistic interactions between antioxidant molecules. In this work we present our study on the synergistic effect of 
some flavonoids (flavones A-F, see Figure 1) mixed with PMHC (an analogue of vitamin E) and with each other. We 
investigated the influence of pH, also taking into consideration factors such as concentration of compounds, metal 
chelation and partition coefficients. 

 
Figure 1: Structures of PMHC and selected flavonoids. 
 
The kinetic parameters (induction times and rates of oxidation), we determined for peroxidation of a suspension of methyl 
linoleate initiated by the water-soluble azo compound, show that the magnitude of interactions between antioxidants 
(synergism and occasionally antagonism) depends strongly on pH. Based on the kinetics of inhibited lipid peroxidation 
together with the properties of the solvent and with the structure-activity relationship of each compound we propose 
molecular scenarios of interactions between (poly)phenolic antioxidants. 
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In recent years, a great deal of studies have been focused on the use of metal complexes as chemotherapeutic agents 
and DNA probes [1-3]. In addition, the unique ability of cationic porphyrins to associate with nucleic acids, especially DNA, 
has led to studies of medical and biological applications of these kind of ligands [4]. As a result more and more therapeutic 
applications such as photosensitizers in photodynamic therapy, inhibitors of DNA and anticancer agents are increasingly 
gaining ground.  

In this study we present the synthesis and characterization of two novel gallium(III) porphyrins, TPyP (meso-tetrakis 
pyridiumyl porphyrinato) Ga (III) and the water - solube TEPyP (meso-tetrakis ethyl pyridiumyl porphyrinato ) Ga (III) [5] 
.There is also investigated their interaction with calf thymus DNA by a wide range of techniques including UV-Vis and 
emission titration, circular dichroism, and agoraze gel electrophoresis. Taking into consideration above measurements 
there is no doubt about their interaction with DNA. Therefore, the synthesis and characterisation of complexes with that 
metal, becomes an evident of great interest in photodynamic therapy and anticancer treatment. 
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The drawbacks of platinum based chemotherapeutics, such as drug resistance, side effects and toxicity, has prompt 
investigations into other metals for effective anti-cancer agents.[1a] Ruthenium(III) complexes, namely NAMI-A 
{H2Im[trans-RuCl4(DMSO)(Him)] (Him = imidazole)}[1b] and KP1019 {H2Ind[trans-RuCl4(Hind)2] (Hind = indazole),[1c] have 
shown promise in phase I clinical trials. It is believed that the activity of these Ru(III) complexes proceeds via reduction to 
the more reactive Ru(II) species in vivo thus the development of half-sandwich Ru(II)-arene organometallic complexes.[2a,b] 
Researchers have recently shown that organometallic Os might be the next class of bioactive molecules as evidenced by 
their better antiproliferative activity over their Ru analogues. [3a] 
 
Multinuclear organometallic complexes have been explored as anti-cancer agents since the surfacing of the idea that such 
complexes enhance the effectiveness of potential anti-cancer agents. [3b] To this effect, metallodendrimers have been 
investigated since their multivalency may lead to increased interactions 
between a dendrimer-drug conjugate and a target bearing multiple 
receptors. [4a]  
Dendrimers are polymeric compounds with highly branched structures and 
functionally tunable peripheral groups. Metals can be attached to these to 
afford metallodendrimers that provide diverse characteristics for 
applications in catalysis, biomedical sensing and as therapeutic agents to 
name a few (Fig. 1). [4b]  
Herein, we report the synthesis and characterization of new neutral and 
cationic half-sandwich Ru(II)-arene and Os(II)-arene low generation 
metallodendrimers  and their in vitro anticancer activities. 
[1]  (a) E. Wong and C. M. Giandomenico, Chem. Rev., 99, (1999), 2451; (b) A. 
Bergamo and G. Sava, Dalton  
      Trans., 13, (2007), 1267; (c) C. G. Hartinger, S. Zorbas-Seifried, M. A. Jakupec, B. Kynast, H. Zorbas and       
      B. K. Keppler,  J. Inorg. Biochem., 100, (2006), 891.  
[2] (a) M. J. Clarke, F. C. Zhu and D. R. Frasca, Chem. Rev., 99, (1999), 2511; (b) A. Casini, C. G. Hartinger,     
       A. A. Nazarov and P. J. Dyson, Organometallic Antitumour Agents with Alternative Modes of Action, Vol.   
      32,Springer, Berlin, 2010. 

 [3] (a)W. Ginzinger, G. Mühlgassner, V. B. Arion, M. A. Jakupec, A. Roller, M. Galanski, M. Reithofer, W.   Berger and B. K. 
Keppler, J. Med. Chem., 55, (2012), 3398; (b) G. S. Smith and B. Therrien, Dalton Trans., 40, (2011), 10793. 

[4] (a) P. Govender, B. Therrien and G. S. Smith, Eur. J. Inorg. Chem., (2012), 2853; (b) D. Astruc, E. Boisselier, C. Ornelas, 

Chem. Rev., 110, (2010), 1857. 
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The 2D-PAGE database at MPIIB provides an open access to their results (1). Data mining of different results from 
Helicobacter pylori proteins provide us new information and different points of views (2). There is information about 
protein identifications from the same sample but treated with different sample preparation methods named as SUPPROT, 
2-DE, PELLET, SEPHADEX and STARTLINE (2). In this examination the proteins of the ribosome were investigated and the 
PEDANT 3 database constitutes the reference data for the H. pylori genes (3).  

We surveyed the data for the ribosomal S and ribosomal L proteins and found that 85.71% of the S proteins and 
71.88% of the L proteins were identified. The analyses from the 2-DE approach give the best identification results, with 
80.95% and 65.63%, respectively. There are amounts of ribosomal proteins in the PELLET, SEPHADEX and STARTLINE 
approaches, which are not negligible. This means, that the protein spots in the 2-DE gel reflect not the whole amounts of 
those proteins. This is important for quantification of 2-DE gels.   

Five of the identified proteins of the small subunit and four of the large subunit were detected more than one time 
in the 2-DE gel. This fact shows that more than one protein species of those proteins have good solubility. According to 
negative GRAVY values all of the ribosomal proteins are hydrophilic. The unidentified proteins of these two groups have 
basic pI values and most of the unidentified proteins of the ribosomal L proteins are smaller than 10 kDa.  
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2. P. R. Jungblut, F. Schiele, U. Zimny-Arndt, R. Ackermann, M. Schmid, S. Lange, R. Stein and  
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Microsomal epoxide hydrolase (mEH) is capable of inactivating a large number of structurally different molecules thus it is 
an important defence of our organism against adverse effects of foreign compounds. The hypothesis of this study was that 
inherent genetic susceptibility to primary brain tumor is associated with microsomal epoxide hydrolase gene 
polymorphisms. To investigate this hypothesis, we analyzed epidemiologic and molecular data from a case-control study of 
Turkish population. Two polymorphisms affecting enzyme activity have been described in the exon 3 and 4 of the mEH 
(mEPHX or EPHX1) gene. In this study, polymorphisms of mEH gene were determined in 255 Turkish individuals (105 
patients with primary brain tumor and 150 control) by PCR-RFLP methods. Our results indicate that the frequency of the 
mEH exon 4 polymorphism [Figure 1] in controls is significantly higher than that of the primary brain tumor patients 
(OR=1.8 95% CI=1.0-3.4) [Table 1]. We believe that there is a great need for large, well-designed epidemiological studies of 
potential genetic and environmental risk factors.                                      
  

                                                                                        
Keywords: Primary brain tumor, Microsomal epoxide 
hydrolase, Polymorphism, Mutagenic compounds.  
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Genotype Cancer 
patients 

Control  Crude OR  
(95% CI) 

His/His 85 (81%) 104 (69%) 1.0 (ref.) 

His/Arg,  
Arg/Arg 

20 (19%) 46 (31%) 1.8 (1.0-3.4) 

χ2                 4.3  

P value                 0.03               

Figure 1. Microsomal epoxide 
 hydrolase exon-4 genotype  
PCR-RFLP patterns, M1-100 bp  
DNA ladder,  
1-PCR product,                     
2-His/His (wild-type), 
3-His/Arg (heterozygous polymorphic),                
4-Arg/Arg (homozygous polymorphic),  
5-Negative control 

Table 1. Association between exon  
4 polymorphism and brain tumor 
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Advances in proteomics technologies are providing increasingly powerful new approaches for understanding cellular 
function and discovering biological marker molecules for specific diseases.  The ability to quantitatively determine changes 
in protein abundances, including protein PTMs in cells, tissues and biofluids, is essential for elucidating cellular processes 
and signaling pathways as well as for discovering useful candidate protein biomarkers.  One of the most pressing needs for 
(quantitative) proteomics relates to the dynamic range of measurements or the ability to measure low abundance proteins 
within proteomic samples.  Important classes of proteins and modified proteins are generally present at very low 
abundances, and the dynamic range of interest for mammalian proteomics is at least 106, and potentially >1010 for biofluids. 
Here we present the development of a label-free proteome quantitation method that is based on master accurate mass and 
time tag (AMT) databases.  Current method, coined as MAD4QUAN, employs advanced data analysis tools such as 
integrated Post-Experimental Monoisotopic Mass Refinement (iPE-MMR), a neural network LC elution time normalization, 
and experimental Xcorr (E-Xcorr) calculation.  The current method was applied to quantitatively analyze proteomes from 
adipose tissues of diabetic patients against those of non-diabetic individuals.  We compiled a total of 25,733 unique 
peptides (from 4,611 proteins or 2373 genes) in the master adipose proteome database and the MAD4QUAN analysis 
identified 408 differentially expresses genes.  Network analysis on the observed DEGs led to discover novel protein 
candidates to be further validated and used for diagnosis of diabetes mellitus type 2. 
 
Keywords: Proteomics, Diabetes, Biomarker, Label-free Quantitation 
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N-Contained heterocycles has been paid much attention as important skeletons of biologically active alkaloids for a long 
time. Through the synthetic efforts on total syntheses of alkaloids, organic chemists developed efficient construction 
methods for complex heterocyclic structures. Among them, domino reactions, which achieve the preparation of complex 
ring systems within one-pot operation from simple substrates, are believed to be effective and desirable approaches to the 
intricate molecules.1 Thus, we focused our attention on the highly alkynophilic property of gold complexes and successfully 
applied them into novel domino sequences to establish biologically important skeletons indolizidines and pyrrolidines.  
In the presence of gold catalyst, indolizidines could be furnished by domino cyclization reaction of alkynyl iminoester with 
maleimide via 6-exo-dig cyclization, generation of azomethine ylide then 1,3-dipolar cycloaddition reaction (eq 1 in Figure 
1) under highly diastereoselective fashion. Small amount of CyJohnPhosAuCl/AgOTf system was found to be effective for 
the reaction to afford the indolizidines in good to excellent yields. This reaction system could fortunately be extended to 
intermolecular three-component coupling reaction between iminoesters, alkynes, and dipolarophiles (eq 2 in Figure 1).  
 

 

Figure 1: Au-catalyzed Domino Reactions of Iminoesters 

In this meeting, details of above-mentioned novel domino reaction including mechanistic insight, substrate scopes, and 
application to the synthesis of biologically active alkaloids will be discussed. 
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Radiation-induced DNA double-strand breaks (DSBs) are critical cytotoxic lesions that are typically repaired by 
nonhomologous end joining (NHEJ) in human cells. Our study examined the effect of different structures of DSBs on NHEJ in 
in vitro assays. We employed 125I decay-induced DSB linearized plasmid DNA and structurally defined duplex 
oligonucleotides. The highly cytotoxic DSBs formed by 125I decay possess base damage clustered within 8 to 10 bases of the 
break and 3'-phosphate (P) and 3'-OH ends. Duplex oligonucleotides possess either a 3'-P or 3'-phosphoglycolate (PG) or a 
ligatable 3'-OH end with either an AP site or an 8-oxo-dG 1 nucleotide upstream (-1n) from the 3'-terminus. Moderate to 
severe end-joining inhibition was observed for modified DSB ends or 8-oxo-dG upstream from a 3'-OH end. In contrast, 
abolition of end joining was observed with duplexes possessing an AP site upstream from a ligatable 3'-OH end or for a 
lesion combination involving 3'-P plus an upstream 8-oxo-dG. Furthermore, we provide data indicating that DSB end joining 
is likely to occur prior to removal or repair of base lesions proximal to the DSB terminus. Our results show that base damage 
or base loss near a DSB end may be a severe block to NHEJ and that complex combinations of lesions presented in the 
context of a DSB may be more inhibitory than the individual lesions alone. In contrast, blocked DSB 3'-ends alone are only 
modestly inhibitory to NHEJ. We conclude that DNA ligase activity is implicated as being responsible for these effects. 
 
Keywords: nonhomologous end joining, DNA double-strand breaks 
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68Ga-DOTA peptides are used in nuclear oncology to determine neuroendocrine tumors with higher sensitivity. The half life 
of 68Ga(gallium) is 68 minutes and it is a positron emission tomography (PET) tracer.  

In this study, we aim to prepare 68Ga-DOTA-NOC and to apply HPLC analysis for in vitro blood and urine samples in order to 
observe biological stabilization of radiopeptide during the examination time.  

68Ga-DOTA-NOC was synthesised with synthesizer in our laboratory. Before the radiopeptide application, blood sample 
were taken in 2 ml eppendorf tube at a certain time from the patients. Blood sample was labeled with 0.5 mCi 68Ga-DOTA-
NOC. 100 μl blood samples were obtained for 10, 20, 30 and 120 min while radiopeptide and blood sample were 
incubation. They were added the another eppendorf tubes which include 100 µl acetonitrile. All of the tubes were stirred 
with vortex at 15-20 sec. Then, they were done centrifuge with 5 min, 8000 rpm. It was seem that proteins were precipitate 
and supernatant was taken for HPLC analysis. Urine samples were obtained from the patients at 30 and 120 min after 
radiopeptide practice.  These metabolites were analyzed by using HPLC. 

Biological stability analysis in blood and urine was performed by using HPLC. For 10, 20, 30 and 120 min, blood samples 
were showed that 68Ga-DOTA-NOC was stable up to two hours. Similar results were observed for each minutes of HPLC 
chromatograms for 68Ga peptide stabilization method. The same observation was seen in urine samples analysis. There 
were not significant differences in chromatograms between time periods. 

Stability of the 68Ga-DOTA-NOC  can be follow-up of patients after 30-120 min injection of radiopeptides. 

Keywords: Radiopeptide, Ga-68, HPLC 
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The gall bladder and the liver imaging agent 99mTc-bromo-HIDA is a radiopharmaceutical. 99mTc-bromo-HIDA has been 
suggested to be a better radioligand with higher affinity to hepatobiliary system. There are a few proposed kit preparation 
procedures and quality control methods, related with technetium-99m bromo-HIDA, in the literature.  

The aim of this study is to prepare kits, to make quality control and to calculate radiolabelling yield  for  99mTc- bromo-HIDA. 

 99mTc-IDA complex is composed of the bromo-HIDA, a ligand for labelling with 99mTc. The stannous chloride 
dehydrate(SnCI2.2H2O) as a reducing agent for 99mTc. The chemical ratios for a vial were determined as Bromo-HIDA: 20 mg, 
Stannous chloride dehydrate-SnCI2.2H2O: 0.24 mg. All of the chemical processes were done in D class clean room and 
laminar air flow. N2 bubbling and water for injection were used for all of the solutions and dilutions processes. All of the 
solutions were passed of the 0.22 μm, PDVF, 33 mm sterile filter. 0.2 N HCI and 0.1 N NaOH were prepared for reaction 
environment.  Pre-defined chemical composition of the kit was utilized for kit preparation.  Improved reaction procedures 
were applied to prepare Bromo-HIDA kit and the freeze-dried kits were reconstituted using 99mTcO4

– solution in 
subsequently. After the reconstitution of the kits, percentage of radiochemical purity is measured at 0.5, 1, 1.5, 4 and 6 
hours via C-18 Sep-Pak cartridges and Thin-layer Chromatography (TLC).  

The kits of 99mTc-bromo-HIDA were produced and quality control procedures were applied. The radiochemical purity of 
radiopharmacetical was calculated as 95% with Geiler-Müller counter at pH range of 5,5-7,5. Besides, free 
pertechnetate(TcO4

– )+ 99mTc reduced/hydrolysed was observed  as < 5%. For TLC, stationary phase was silica gel (SG) 
plates. Two different kinds of mobile phase were used in study, acetonitrile:water (60:40) and methanol.  

Preparation of kits for 99mTc-bromo HIDA can be safely performed. A more quick and suitable quality control analysis can be 
carried out using with C-18 Sep-Pak cartridges and TLC.  

Keywords: Kits, Radiopharmaceutical, Tc-99m-bromo-HIDA 
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SerB653, a serine phosphatase, has demonstrated its crucial role in infection of Porphymonas gingivalis, which has a role in 
pathogenesis of periodontitis, an inflammatory disease of the teeth-supporting tissues. As functional loss of SerB653 
eliminates virulence from P. gingivalis its inhibitor was considered as therapeutic or preventive agent for periodontitis. To 
identify SerB653 inhibitors with potent anti-periodontitis activity, a high-throughput screening against SerB653 was 
conducted to look for antibacterial cores in the representative chemical library collection of Korea Chemical Bank (KCB) that 
consists of 6,800 synthetic compounds. About 150 hits were identified from primary screening and the subsequent 
confirmation resulted in eight compounds mainly in a single cluster, 3-acyl-2-phenylamino-1,4-dihydroquinolin-4-one, which 
showed more than 50 % inhibition of SerB653 activity at 50 μM concentration. The second screening with a focused library 
identified 10 compounds, which showed IC50 values less than 10 μM. Finally, three of them showed 5~50 nM of minimum 
inhibitory concentration (MIC) against P. gingivalis growth. 

Keywords: Periodontitis, Gram-negative anaerobe, haloacid dehalogenase 
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The use of fluorine atom in the synthesis of organic compounds is developing due to their unique physico-chemical and 
biological properties. Many trifluoromethyl ketone molecules have been found to show enzyme inhibition [1] and 
antimicrobial activity [2]. 
 
All proteases share in common a general mechanism of a nucleophilic attack on the carbonyl-carbon of an amide bond. 
Proteolytic enzymes have evolved to mediate processes that are themselves frequently irreversible: coagulation, digestion, 
maturation of cytokines and prohormones, apoptosis, and breakdown of intracellular proteins. Proteases also play a part in 
diseases effectively. Cell proteases make HIV to become easily widespread in an active cell. Thus, their inhibitions are very 
important as well [3]. 
 

In our study, the synthesis [4] (Figure 1) and inhibiton effects of fluoroacetylated-dihydrofuran derivatives are examined by 
measurement of dissolved proteins in supernatant after enzyme-substrate interaction at 280 nm (Table 2). Advenced part 
of our study will be to investigate the synthesis and inhibition effects of other dihydrofuran derivatives on protease 
enzymes.                                                                    Table 2:  IC50 values of inhibitors  

 
 
 
 
 
 

 
 
 
 
 

Figure 1. Fluorinated-dihydrofurans 
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Dihydrofuran 
derivatives IC 50 (mg/ml) 

1 0,13mg/ml 
2 0,16mg/ml 
3 1,02 mg/ml 
4 0,87 mg/ml 
5 0,22 mg/ml 
6 0,09 mg/ml 
7 0,08 mg/ml 
8 0,17 mg/ml 
9 0,19 mg/ml 
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Nitric oxide synthases (EC 1.14.13.39) NOSs are a family of enzymes (eNOS, nNOS, iNOS) catalyzing the production of nitric 
oxide (NO) from L-Arginine. NO is an important cellular signaling molecule and it acts as a regulator of numerous processes 
in the nervous, immune and cardiovascular systems [1]. In human platelet eNOS may play crucial role in platelet physiology 
and pathophysiology [2]. In this study, we purified endothelial NOS from human platelet membrane fractions by using 
DEAE-Cellulose anion exchange chromatography and 2’,5’-ADP Sepharose 4B affinity chromatography with 6.34% yield, 
approximately 1972-fold and 1.854 U/mg  specific activity. Purified enzyme appeared as a single band (81 kDa) on SDS-
PAGE. The native molecular weight of enzyme estimated (153 kDa) by gel filtration chromatography. In addition, it was 
examined in vitro effects of vancomycin, amikacin sulphate, linkomycin, ceftriaxone sodium, gentamicin sulphate, ampicillin 
sodium, cefazolin sodium on NADPH oxidation activity of eNOS. Activity%-[drug concentration] graphs were drawn. IC50 
values were calculated as 0.0203 mM, 0.673 mM, 1.17 mM, 1.301 mM, 6.86 mM, 7.14 mM, 7.22 mM from these graphs, 
respectively.      
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Borago officinalis L. "Borage" has stem and leaves covered with long hairs,  and  blue, pink or white flowers. It belongs to 
the family Boraginaceae. The name "borage", derives from the Latin word erased, meaning "hair". Other authors, however, 
that the name of this vegetable comes from the Arabic abu-rash, which means "father of sweat", referring to sudorific 
properties of the plant.  
 
The plant was collected in Huamanguilla- Ayacucho, Peru - 3550 m. The objective of this research was to determine the 
presence of secondary metabolites, as traditionally used for its diuretic, purgative, sudorific helps fight diseases like cough, 
bronchitis, as astringent, anti-inflammatory and antioxidant. Phytochemical screening determined the presence of large 
amount of triterpenoidal saponins, flavonoids, flavonols, flavones tannins, coumarins fixed. In the presence of abundant 
phenolic groups, the "borage" has antioxidant and helps prevent heart disease. The property of being sudorific good cough 
is attributed to the presence of tannins. By the high amount of saponins, the "borage" can be used as a natural emulsifier, 
the presence of coumarin gives the spasmolytic action.  "borage" also contains large amounts of mucilage (fiber) which 
promotes intestinal motility and can lower cholesterol. The analysis of the mineral elements, found considerable amounts 
of calcium, iron, magnesium and potassium. In Peru, the "borage" is consumed in salads. 
 
Keywords: borage, flavonols, tannins, coumarins, diuretic, purgative 
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G-protein coupled receptors (GPCRs) is the most diverse family of proteins from structural and functional point of view 
offering huge research opportunities for the drug discovery industry. The structure of GPCRs is essential for understanding 
the molecular mechanism of receptor activation and signal transduction to the cell and represents the starting point for 
drug discovery process. The rate of newly solved GPCR X-ray structures has increased considerably during the last few years 
and at this moment around twenty GPCRs structures have been deposited in the Protein Data Bank. However, all the 
structures belong to class A GPCR. The low sequence similarity between GPCR classes, together with the absence of the 
highly conserved residues from class A [1] in the B and C classes, make difficult the homology modeling of class B and C 
GPCRs based on class A GPCR X-Ray structures. In the present work, the sequences of 257 class B and C GPCRs have been 
aligned, the specific structural pattern for each class has been identified and fully characterized, and key residues for 
sequence alignment between class B/C and class A receptors have been set. This information is very useful for building 
better homology models for class B and C GPCRs  using a class A template structure, and for using these models in the 
structure-based drug design of allosteric drugs that target these receptors. 
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The orphan G Protein-Coupled Receptors (oGPCR) belong to the G-protein coupled receptor (GPCR) superfamily, and 
exhibit a broad spectrum of essential biological functions as a result of their involvement in the completion of most of the 
physiological responses [1-3]. The completion of the human genome sequencing has identified over 800 genes that belong 
to the GPCR family [4, 5] , from which 400 belong to odor and sense receptors. Of the remaining receptors, the natural 
ligand has been identified for approximately 300 receptors, leaving 100 of so-called orphan GPCRs with no known ligand or 
function. The identification of their natural ligands [6-8], which still remains a challenge, provide significant insights 
regarding the regulatory mechanism of cellular signaling, the biological significance of the orphan receptors and reveals 
new directions in the drug discovery research. As experimental techniques alone make very slow progresses in this field, 
the computational techniques offer a complementary alternative to prediction of potential ligands for orphan GPCRs. Using 
computational chemistry techniques focused on exploring the sequence and structure similarities present in the GPCR 
family we propose a new method to help the de-orphanization process.  
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In this dissertation, the effect of CoQ10 in lipid peroxidation, antioxidant profile and some biochemical parameters were 
examined on the bleomycin exposed rats. Material and Methots: 60 Wistar-Albino race rats in six and nine-month age were 
examined. Both the six and nine-month age rats were divided into three groups. In the first group, bleomycin were applied 
intratrecally as one dose with the ratio of 7,5 mg/kg/body weight. In the second group rats, in addition to the bleomycin, 
CoQ10 was intraperitoneally applied daily with the ratio of 4mg/kg/ body weight. In the third group rats, only CoQ10 was 
applied daily with the ratio of 4mg/kg/ body weight. The study was planned as six weeks. The blood taken form the rats 
before experiments was used for establishing the control group. The blood samples and tissue samples for histopathology 
were taken in the third and the sixth weeks. Foundations: The MDA level was observed importantly high in the bleomycin 
applied group. The observed high values in the other groups were formed as lower than the bleomycin applied group. 
Glutathione level decrease with different meanings in all groups was observed when compared to control levels. But 
important seruplasmin value increases were calculated in all groups at the end of the experiment. While the retinol level 
increase was observed in all groups except CoQ10 implemented group, it was determined that there was a decrease in α-
tokoferol level. In the histopathologic symptoms, a clear thickenning and fibrosis were formed in septums between alveolus 
in the bleomycin applied group. The observed septum thickenning was less clear in the bleomycin + CoQ10 applied group. 
But the amfizems in the CoQ10 applied group slightly thickened because of the hyperemia. Results: As a result, the less 
fibrotic formation in the CoQ10 and bleomycin applied group than the only bleomycin applied group shows that CoQ10 is an 
antioxidant and has a protective effect. This protective effect can be explained as the inhibition of fibroblasts in lungs and 
leucocyte accumulation or obstructing the free oxygen radicals formation or removal from the environment. 
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Natural products are the source of numerous therapeutic agents. Recent progress to discover drugs from natural product 
sources has resulted in compounds that are being developed to treat cancer, resistant bacteria and viruses and 
immunosuppressive disorders. Plants from the Mimosoideae (Leguminosae) are known for their medicinal value [1] and 
several types of saponins have been isolated from this family that inhibits the growth of tumor cells in vitro [2-7]. 
Particularly interesting are acacic acid type saponins having a common aglycone, acacic acid substituted by various 
oligosaccharide units at C-3 and C-28, and acyl groups at C-21 position [8]. Then, the special apoptotic triterpene saponins, 
Avicins isolated from the seed pods of Acacia victoriae (Mimosoideae), are known to regulate cellular metabolism and 
energy homeostasis, by targeting the mitochondria [9].  It is then that, we based our work on Albizia ferruginea and our aim 
is to characterize and evaluate the anti-microbial, cytotoxicity and anti-cancer properties of the secondary metabolites 
isolated in this plant. This work is in full realization. 
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A research group from the Max Planck Institute of Infection Biology has created a proteomic database for Helicobacter 
pylori 26695 proteins [1]. Five different sample preparation methods including SUPPROT (SDS-PAGE-LC/ESI-MS), 2-DE (2-DE-
MALDI-MS), PELLET (urea insoluble proteins, solubilized in SDS and analysed by SDS-PAGE LC/ESI-MS), SEPHADEX (proteins 
not entering IEF gels) and STARTLINE (proteins precipitating directly after entering the IEF gel) were used in order to 
identify H. pylori proteome [2]. The protein data set of transferases was obtained from two different databases, namely 2D-
PAGE database at MPIIB and PEDANT 3 database [3]. After classifying these proteins according to their functions we choose 
some of them for further analysis. 30 of the 51 investigated proteins were identified with any approach with a coverage of 
58.8%. 7 of 13 acyltransferases (E.C. 2.3) were identified. 5 of the non-identified proteins of this group are membrane 
proteins. 7 of 16 glycosyltransferases (E.C. 2.4) were also identified. 2 of the non-identified proteins are membrane 
proteins. Although this group contains 2 other membrane proteins, they were identified. HP1155 was identified with the 
SUPPROT approach, since it is a peripheral membrane protein. For HP0735 the reason might be its hydrophilic character. 
Generally the investigated members of the transferases are not prone to precipitate. But the proteins with E.C. numbers 
2.5. and 2.6. showed a tendency to precipitate and these groups are overrepresented in the PELLET, SEPHADEX and 
STARTLINE approaches. All three transferases which transfer sulfur-containing groups were identified with the 2-DE 
approach with a coverage of 100%.  
 
Keywords: Database, Data mining, Proteomics, Transferases. 
 
References 
1. http://www.mpiib-berlin.mpg.de/2D-PAGE/ 
2. P. R. Jungblut, F. Schiele, U. Zimny-Arndt, R. Ackermann, M. Schmid, S. Lange, R. Stein, and K.-P. Pleissner, Proteomics, 

10(2), 182-93 (2010). 
3. http://pedant.gsf.de 
 

 

 

 

 

 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Life Chemistry / LC-P-02

1321

Theoretical Conclusions From Proteomics Data Of Different Identification 
Approaches For The Protein Class: Transferases 

 
S. Cengiz1, S. Aksu2 

1Pamukkale University, Faculty of Arts and Sciences, Molecular Biology and Genetics 
Department, 20017 Denizli, Turkey 

2Akdeniz University, Faculty of Science, Chemistry Department, 07058 Antalya, Turkey 
Presenting author: sevilay_cengiz@yahoo.com  

 
A research group from the Max Planck Institute of Infection Biology has created a proteomic database for Helicobacter 
pylori 26695 proteins [1]. Five different sample preparation methods including SUPPROT (SDS-PAGE-LC/ESI-MS), 2-DE (2-DE-
MALDI-MS), PELLET (urea insoluble proteins, solubilized in SDS and analysed by SDS-PAGE LC/ESI-MS), SEPHADEX (proteins 
not entering IEF gels) and STARTLINE (proteins precipitating directly after entering the IEF gel) were used in order to 
identify H. pylori proteome [2]. The protein data set of transferases was obtained from two different databases, namely 2D-
PAGE database at MPIIB and PEDANT 3 database [3]. After classifying these proteins according to their functions we choose 
some of them for further analysis. 30 of the 51 investigated proteins were identified with any approach with a coverage of 
58.8%. 7 of 13 acyltransferases (E.C. 2.3) were identified. 5 of the non-identified proteins of this group are membrane 
proteins. 7 of 16 glycosyltransferases (E.C. 2.4) were also identified. 2 of the non-identified proteins are membrane 
proteins. Although this group contains 2 other membrane proteins, they were identified. HP1155 was identified with the 
SUPPROT approach, since it is a peripheral membrane protein. For HP0735 the reason might be its hydrophilic character. 
Generally the investigated members of the transferases are not prone to precipitate. But the proteins with E.C. numbers 
2.5. and 2.6. showed a tendency to precipitate and these groups are overrepresented in the PELLET, SEPHADEX and 
STARTLINE approaches. All three transferases which transfer sulfur-containing groups were identified with the 2-DE 
approach with a coverage of 100%.  
 
Keywords: Database, Data mining, Proteomics, Transferases. 
 
References 
1. http://www.mpiib-berlin.mpg.de/2D-PAGE/ 
2. P. R. Jungblut, F. Schiele, U. Zimny-Arndt, R. Ackermann, M. Schmid, S. Lange, R. Stein, and K.-P. Pleissner, Proteomics, 

10(2), 182-93 (2010). 
3. http://pedant.gsf.de 
 

 

 

 

 

 

Antibacterial Effect Of New Synthetic Peptides Against Escherichia Coli 
O157:H7 And Methicillin-Resistant Staphylococcus Aureus (Mrsa) 

 

M. Cáceres1, R. Torres2 and C. Ortiz1 

1Escuela de Bacteriología y Laboratorio Clínico, Grupo de Investigación en Bioquímica y 
Microbiología (GIBIM), Universidad Industrial de Santander, Bucaramanga Colombia                  

2Escuela de Química, GIBIM, Universidad Industrial de Santander. Bucaramanga Colombia                  
*Presenting author: marlon_caceres08@hotmail.com 

 

One of the greatest challenges in current medicine is to develop new strategies to avoid increasing bacterial resistance 
derived from use of conventional antibiotics [1]. In this sense, antimicrobial peptides (AMPs) have emerged as promising 
compounds with broad spectrum of antimicrobial activity [2]. In this study, eight synthetic AMPs with alpha-helical 
structure were tested against Escherichia coli O157:H7 and Methicillin-resistant Staphylococcus aureus (MRSA). These 
AMPS were designed using bioinformatics tools and based on Collection of Anti-microbial Peptides (CAMP) database. 
Subsequently, they were synthesized by solid phase-chemistry using F-Moc methodology, and characterized by reverse-
phase-HPLC (RP-HPLC) and mass spectrometry using matrix assisted laser desorption/ionization (MALDI) with double 
detector of time of flight (TOF/TOF). Inhibitory effect of AMPs was evaluated determining minimum inhibitory 
concentration (MIC) using broth microdilution methodology [3]. MIC values were 50µM and 100µM for MRSA and 
Escherichia coli O157:H7, respectively. This indicated that MRSA was more sensible to synthesized AMPs. 
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Attention to the role of human intestinal microflora has been recently increased to combat disease and improve health 

recently [1]. Isoflavone glycosides were extracted from dried rhizome of Pueraria thunbergiana and leaves of Glycine 
Max.(L.) Merrill with methyl alcohol. The major isoflavone glycosides in P. thunbergiana was puerarin and G. Max. Merrill 
was daidzin. Glycitin, genistin, glucosyl-, xylosyl-, manolyl- and hydroxy-puerarin were identified as minor by HPLC and 
LC/MS.  The methanol extract of isoflavone glycosides were transformed to isoflavone aglycones by human intestinal 
bacteria under anaerobic conditions. Generally, aglycones have better activity in antioxidant, cytotoxic, and estrogenic 
effects than isoflavone glycosides [2]. Isoflavone aglycones were transformed to the reduced compounds [3], such as 
dihydrodaidzein, dihydrogenistein and O-desmethylangolesin, and equol which have stronger activity than the precursors. 
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Free radicals are molecules containing one or more unpaired electrons in outer orbitals. These molecules are released 
during the oxidation reduction reactions, metabolism of foreign substances in the organism or due to the external 
influences such as radiation that affects the organism [1]. Disclosure of these structures cause tissue damage, mutation and 
cancer by corrupting the layout of receptor and membrane fluidity by causing lipid peroxidation of cell membranes [2]. 

Antioxidants have a protective effect against free radicals and reactive oxygen molecules. As a result of recent 
scientific investigations, it was observed that flavonoids could be effective against several deseases as cancer, due to their 
antioxidant properties. Thus, it ıs considered that quercetin, which is an ingredient of flavonoid structured compounds, may 
contribute to prevent cancer development by reducing the level of free radicals [3]. 

Therefore, changes in antioxidant defense system enzymes and malondialdehyde (MDA) levels was observed in 
vascular tissues of adult male wistar rats.  

Generally, antioxidant enzyme activities were significantly decreased in TCDD group compared with those of the 
control group, however  in quercetin group they were significantly increased. Although levels of MDA were significantly 
increased both in TCDD group and the control group, it was observed that levels of MDA were decreased in quercetin 
group. 

In conclusion, in this study, it was determined that quercetin used to as antioxidants in vivo model in tissue injury 
released due to oxidative stress resulted from implementation of TCDD. 

 

Keywords: antioxidant, free radical, oxidative stress, quercetin, TCDD 

 
References 

 
1. J.P. Kehrer, Free Radicals as Mediators of Tissue Injury and Disease. Crit. Rev. Toxicol., 23, 21–48 (1993). 
2. C. Gemma, J. Vila, A. Bachstetter and P.C. Bickford, Oxidative Stress and the Aging Brain: From Theory to Prevention. 

Chapter 15, Boca Raton (FL): CRC Press (2007). 
3. R.V. Priyadarsini, G. Vinothini, R.S. Murugan, P. Manikandan and S. Nagini, Nutr Cancer, 63, 218-226 (2011). 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Life Chemistry / LC-P-02

1323

Metabolism Of Isoflavone Glycosides From Plant Extract By Human Intestinal 
Bacteria 

 
Mihyang Kim and Jaehong Han 

1Metalloenzyme Research Group and Department of Biotechnology, Chung-Ang University, 
Anseong, 456-756,  Korea. 

Presenting author: coterieus@wm.cau.ac.kr, 
 

Attention to the role of human intestinal microflora has been recently increased to combat disease and improve health 

recently [1]. Isoflavone glycosides were extracted from dried rhizome of Pueraria thunbergiana and leaves of Glycine 
Max.(L.) Merrill with methyl alcohol. The major isoflavone glycosides in P. thunbergiana was puerarin and G. Max. Merrill 
was daidzin. Glycitin, genistin, glucosyl-, xylosyl-, manolyl- and hydroxy-puerarin were identified as minor by HPLC and 
LC/MS.  The methanol extract of isoflavone glycosides were transformed to isoflavone aglycones by human intestinal 
bacteria under anaerobic conditions. Generally, aglycones have better activity in antioxidant, cytotoxic, and estrogenic 
effects than isoflavone glycosides [2]. Isoflavone aglycones were transformed to the reduced compounds [3], such as 
dihydrodaidzein, dihydrogenistein and O-desmethylangolesin, and equol which have stronger activity than the precursors. 
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Free radicals are molecules containing one or more unpaired electrons in outer orbitals. These molecules are released 
during the oxidation reduction reactions, metabolism of foreign substances in the organism or due to the external 
influences such as radiation that affects the organism [1]. Disclosure of these structures cause tissue damage, mutation and 
cancer by corrupting the layout of receptor and membrane fluidity by causing lipid peroxidation of cell membranes [2]. 

Antioxidants have a protective effect against free radicals and reactive oxygen molecules. As a result of recent 
scientific investigations, it was observed that flavonoids could be effective against several deseases as cancer, due to their 
antioxidant properties. Thus, it ıs considered that quercetin, which is an ingredient of flavonoid structured compounds, may 
contribute to prevent cancer development by reducing the level of free radicals [3]. 

Therefore, changes in antioxidant defense system enzymes and malondialdehyde (MDA) levels was observed in 
vascular tissues of adult male wistar rats.  

Generally, antioxidant enzyme activities were significantly decreased in TCDD group compared with those of the 
control group, however  in quercetin group they were significantly increased. Although levels of MDA were significantly 
increased both in TCDD group and the control group, it was observed that levels of MDA were decreased in quercetin 
group. 

In conclusion, in this study, it was determined that quercetin used to as antioxidants in vivo model in tissue injury 
released due to oxidative stress resulted from implementation of TCDD. 

 

Keywords: antioxidant, free radical, oxidative stress, quercetin, TCDD 

 
References 

 
1. J.P. Kehrer, Free Radicals as Mediators of Tissue Injury and Disease. Crit. Rev. Toxicol., 23, 21–48 (1993). 
2. C. Gemma, J. Vila, A. Bachstetter and P.C. Bickford, Oxidative Stress and the Aging Brain: From Theory to Prevention. 

Chapter 15, Boca Raton (FL): CRC Press (2007). 
3. R.V. Priyadarsini, G. Vinothini, R.S. Murugan, P. Manikandan and S. Nagini, Nutr Cancer, 63, 218-226 (2011). 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Life Chemistry / LC-P-02

1324

Expression And Characterization Of A Thermo - And Solvent Stable Thiolase 
For Improved Butanol Biosynthesis 

 
M. Kutlu1, S. Reisse2, T. Brueck.2 

1Istanbul Technical University, 34469, Istanbul, Turkey 
2Technical University of Munich, 85748, Garching in Munich, Germany 

kutlum@itu.edu.tr 
 

In recent years, butanol has been such importance because of usage for the chemical, polymer and biofuels industry due to 
its favourable phycisal properties such as increased hydrophobicity and energy density [1]. At present, biotechnological 
butanol production is based on anaerobic fermentatiton processes with Clostridia species, which convert sugars into the 
solvents butanol, ethanol and acetone (ABE fermentation) [2]. Thiolase (EC 2.3.1.9) is a key enzyme in the biosynthetic 
conversion of glucose to butanol, where it is responsible for the formation of carbon-carbon bonds by catalysing a thioester 
dependent Claisen-condensation. Specifically, thiolase is responsible for the condensation of two Acetyl-CoA molecules, 
thereby forming Acetoacetyl CoA, the first dedicated intermediate in cell based butanol synthesis [3-4].  The well 
characterised Clostridia thiolases show low resistance to oxygen and are neither solvent nor thermostable, which limits 
butanol yields. We have isolated and characterised a new thermo- and solvent stable Thiolase (Thl) derived from a 
thermophilic bacterium.  
The Claisen-condensation of acetyl-CoA by thiolase was analysed via the DTNB (5,5'-dithiobis-(2-nitrobenzoic acid)) assay to 
find activity and the best conditions. 
The isolated thiolase allows for improved and targeted butanol biosynthesis, using recombinant biosynthetic pathways in 
industrially relevant microbial production systems such as E. coli, Bacillus subtilis and Pseudomonas putida [5]. Particularly, 
the latter is of technical relevance, as Pseudomonas sp. has been shown to produce Butanol even at high solvent 
concentrations [6]. 
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In recent years, butanol has been such importance because of usage for the chemical, polymer and biofuels industry due to 
its favourable phycisal properties such as increased hydrophobicity and energy density [1]. At present, biotechnological 
butanol production is based on anaerobic fermentatiton processes with Clostridia species, which convert sugars into the 
solvents butanol, ethanol and acetone (ABE fermentation) [2]. Thiolase (EC 2.3.1.9) is a key enzyme in the biosynthetic 
conversion of glucose to butanol, where it is responsible for the formation of carbon-carbon bonds by catalysing a thioester 
dependent Claisen-condensation. Specifically, thiolase is responsible for the condensation of two Acetyl-CoA molecules, 
thereby forming Acetoacetyl CoA, the first dedicated intermediate in cell based butanol synthesis [3-4].  The well 
characterised Clostridia thiolases show low resistance to oxygen and are neither solvent nor thermostable, which limits 
butanol yields. We have isolated and characterised a new thermo- and solvent stable Thiolase (Thl) derived from a 
thermophilic bacterium.  
The Claisen-condensation of acetyl-CoA by thiolase was analysed via the DTNB (5,5'-dithiobis-(2-nitrobenzoic acid)) assay to 
find activity and the best conditions. 
The isolated thiolase allows for improved and targeted butanol biosynthesis, using recombinant biosynthetic pathways in 
industrially relevant microbial production systems such as E. coli, Bacillus subtilis and Pseudomonas putida [5]. Particularly, 
the latter is of technical relevance, as Pseudomonas sp. has been shown to produce Butanol even at high solvent 
concentrations [6]. 
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Top-down, bottom-up or shotgun proteomics, the strategy doesn’t matter, identification is reached by comparison of the 
mass spectrometric results with predicted sequence databases. Characterization of proteins can only be as good as the 
databases are. In the cell many proteins are present as different species, with for example different amino acid sequences, 
different posttranslational modifications or as the products of alternatively spliced genes. In spite of these differences the 
name of these proteins are the same. The 2-DE approach has the advantage to distinguish between such different species. 
They show different positions and mostly different quantities on the gel. Because of the gene-centered organization of the 
protein sequence databases (one gene – one protein – one entry), it isn’t possible to distinguish between protein species by 
database searching. The new nomenclature for different protein species [1] may be a basis for protein species proteomics.  
In this study we used the open access data stored in the 2D-PAGE database at MPIIB of Helicobacter pylori 26695 cellular 
proteins [2]. Identification results of five different fractions separated by 2-DE/MS or SDS-PAGE-LC-ESI/MS for five protein 
classes were mined. We focused on the fractions in which the TCA cycle, kinases, dehydrogenases, ribosomal S and 
ribosomal L proteins were identified. In addition, some proteins were found more than once in the 2-DE gel. These protein 
classes have protein speciations of 2.7, 1.0, 1.8, 1.5, and 1.3 protein species per protein, respectively [3]. There is no way to 
get information about the different protein species from database searching.   
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In the last 20 years a huge amount of data has been created as a result of the increasing interest in proteomics 
investigations. Although genetic data are accessible for everyone, in proteomics data documentation is un-attended.  The 
2D-PAGE database at MPIIB represents an example for the accessibility of proteomics data [1]. This database includes the 
results of protein identification with different methods such as SUPPROT (SDS-PAGE-LC/ESI-MS),  2-DE (2-DE-MALDI-MS), 
PELLET (urea insoluble proteins, solubilized in SDS, analysed by SDS-PAGE-LC/ESI-MS), SEPHADEX (proteins not entering IEF 
gels) and STARTLINE (proteins precipitating directly after entering the IEF gel) [2].  

Tricarboxylic acid (TCA) cycle proteins of Helicobacter pylori were chosen due to the importance of these proteins in 
energy metabolism. 17 of the 19 TCA cycle proteins were identified with the 2-DE approach with a coverage of 89.47%, 
followed by the SUPPROT approach with 78.95%. The 2-DE method presents an advantage in distinguishing protein species. 
The results showed that 2.7 protein species per protein were observed for TCA cycle proteins. Additionally, relatively high 
coverage values, determined for the SEPHADEX and STARTLINE approaches (52.63% and 57.89%, respectively), showed the 
tendency of TCA cycle proteins to precipitate. Structural characteristics of these proteins might be the major reason for this 
observation. Partial precipitation of proteins constitutes a serious problem for quantification of proteins out of 2-DE gels. 
One out of three found proteins, in the pellet, was only identified with the PELLET approach. This protein (HP0193) is a 
membrane bound protein with 5 transmembrane spanning regions [3].  
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In the last 20 years a huge amount of data has been created as a result of the increasing interest in proteomics 
investigations. Although genetic data are accessible for everyone, in proteomics data documentation is un-attended.  The 
2D-PAGE database at MPIIB represents an example for the accessibility of proteomics data [1]. This database includes the 
results of protein identification with different methods such as SUPPROT (SDS-PAGE-LC/ESI-MS),  2-DE (2-DE-MALDI-MS), 
PELLET (urea insoluble proteins, solubilized in SDS, analysed by SDS-PAGE-LC/ESI-MS), SEPHADEX (proteins not entering IEF 
gels) and STARTLINE (proteins precipitating directly after entering the IEF gel) [2].  

Tricarboxylic acid (TCA) cycle proteins of Helicobacter pylori were chosen due to the importance of these proteins in 
energy metabolism. 17 of the 19 TCA cycle proteins were identified with the 2-DE approach with a coverage of 89.47%, 
followed by the SUPPROT approach with 78.95%. The 2-DE method presents an advantage in distinguishing protein species. 
The results showed that 2.7 protein species per protein were observed for TCA cycle proteins. Additionally, relatively high 
coverage values, determined for the SEPHADEX and STARTLINE approaches (52.63% and 57.89%, respectively), showed the 
tendency of TCA cycle proteins to precipitate. Structural characteristics of these proteins might be the major reason for this 
observation. Partial precipitation of proteins constitutes a serious problem for quantification of proteins out of 2-DE gels. 
One out of three found proteins, in the pellet, was only identified with the PELLET approach. This protein (HP0193) is a 
membrane bound protein with 5 transmembrane spanning regions [3].  
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Parallel ligand- and structure-based virtual screenings of 269 steroids with anabolic activity evaluated in vivo were 
performed. The quantitative structure-activity relationship (QSAR) model expressed by selected descriptors as the octanol-
water partition coefficient, the molar volume and the quantum mechanical calculated charge values on atoms C1, C2, C5, 
C9, C10, C14 and C17 of the steroid skeleton, expresses structural features of anabolic steroids (AS) contributing to the 
transport and steroid-receptor interaction. On the other hand, computational simulations of a candidate ligand binding to a 
receptor study (a “docking” procedure) predict the association of these AS with the human androgen receptor (AR). 
Fourteen compounds were identified as lead; the most potent was the 7α-Methylestr-4-en-3, 17-dione. It was concluded 
that a good anabolic activity requires hydrogen bonding interactions between both Arg752 and Gln711 residues in the 
cycles A with O3 atom of the steroid and either Asn705 and Thr877 residues in the cycles D of steroid with O17 atom. 
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Medicinal plants have proven to be an alternative for the treatment of diabetes mellitus, so it is important to check and 
validate the ethnobotanical knowledge of the inhabitants of the Amazon region, in this case the use of Solanum 
sessiliflorum (Cocona) used as hypoglycemic. 
 
In this study we investigated the hypoglycemic activity and acute toxicity of hexane extracts, ethanolic and methanolic ripe 
fruit of Solanum sessiliflorum lyophilized (Cocona), and phytochemical evaluation. Descriptive method was used because 
the extracts were subjected to pharmacological evaluation to determine the hypoglycaemic. The extract showed higher 
activity was subjected to phytochemical and toxicological studies to determine possible secondary metabolites responsible 
for this activity, and experimental because the hypoglycemic activity was determined by standard protocol Holtsman We 
used albino rats in groups of 5 individuals per dose of extract (250 and 500 mg / kg body mass); evaluate glucose (glucose 
oxidase method) before and after causing hyperglycemia with alloxan, hexane extracts administered, ethanolic and 
methanolic, time glycemic assessment was to: 1, 3; 6, 12 and 24 hours; toxicological evaluation: LD50 method, the use limit 
dose of 2000 mg / kg body weight, orally. 
 
The ethanol extract showed higher is the hypoglycemic activity. A dose limit the extract is harmless, the therapeutic dose is 
lower than 2000 mg / kg body weight. The presence of secondary metabolites such as triterpenoids and steroids justify the 
use in traditional medicine as hypoglycemic in the Peruvian Amazon for being prohormones. 
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Medicinal plants have proven to be an alternative for the treatment of diabetes mellitus, so it is important to check and 
validate the ethnobotanical knowledge of the inhabitants of the Amazon region, in this case the use of Solanum 
sessiliflorum (Cocona) used as hypoglycemic. 
 
In this study we investigated the hypoglycemic activity and acute toxicity of hexane extracts, ethanolic and methanolic ripe 
fruit of Solanum sessiliflorum lyophilized (Cocona), and phytochemical evaluation. Descriptive method was used because 
the extracts were subjected to pharmacological evaluation to determine the hypoglycaemic. The extract showed higher 
activity was subjected to phytochemical and toxicological studies to determine possible secondary metabolites responsible 
for this activity, and experimental because the hypoglycemic activity was determined by standard protocol Holtsman We 
used albino rats in groups of 5 individuals per dose of extract (250 and 500 mg / kg body mass); evaluate glucose (glucose 
oxidase method) before and after causing hyperglycemia with alloxan, hexane extracts administered, ethanolic and 
methanolic, time glycemic assessment was to: 1, 3; 6, 12 and 24 hours; toxicological evaluation: LD50 method, the use limit 
dose of 2000 mg / kg body weight, orally. 
 
The ethanol extract showed higher is the hypoglycemic activity. A dose limit the extract is harmless, the therapeutic dose is 
lower than 2000 mg / kg body weight. The presence of secondary metabolites such as triterpenoids and steroids justify the 
use in traditional medicine as hypoglycemic in the Peruvian Amazon for being prohormones. 
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Recent evidence suggest that free radicals, may induce oxidative damage in various components of the body (e.g.,lipids, 
proteins and nucleic acids ), and may also be involved in processes leading to the formation of mutations. Therefore there is 
an increasing interest in antioxidants, particularly in those intended to prevent the presumed deleterious effects of free 
radicals in the human body, and to prevent the deterioration of fats and other constituents of foodstuffs. At the same time, 
many methods have been developed to evaluate the antioxidant capacity of natural compounds, or from the synthesis 
chemical. One of them, commonly used, involves the use of a free radical stable 2, 2-diphenyl-2-picrylhydrazyl (DPPH). 
Today, the chemistry of betaines has become a subject of particular interest due to their applications in biological research, 
especially with regard to their metabolic roles in the living organism. Alkylbetaines nowadays constitute a group of products 
of increasing importance in cosmetic, medicine, pharmacy, biology and other scientific fields. In order to exploit its 
numerous effects, we have though useful to synthesis betaines involving the pyrimidine ring in their structure. However, 
the characteristic properties and antioxidant potential of pyrimidiniumbetaines have not been reported. Our objective was 
to make an evaluation of the real antioxidant properties of these compounds, obtained by organic synthesis. Therefore 
antioxidant activity of monocyclic and bicyclic betaines using DPPH radical scavenging assay was measured and evidenced 
in terms of their efficient concentration EC50, as well as their reduction kinetics. The kinetic studies showed that 
monocyclic are more effective than bicyclic pyrimidiniumbetaines. 
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This paper demonstrates the development of pH and thermo-responsive fluorescent nanoparticles (NPs) composed of 
graphene oxide (GO) with BODIPY conjugated PEG to triggered the detection of cancer cells through imaging based on 
intracellular accommodation. The NPs were well characterized by transmission electron microscope (TEM) and dynamic 
light scattering (DLS). Responsiveness to pH was conducted by atomic force microscope (AFM) and observed an apparent 
thickness differences upon changes of pH. Confocal image of the prepared NPs against MDAMB 231 cell showed 
remarkable bright fluorescence at lysosomal pH while no fluorescence under physiological circumvent were traced enabling 
the NPs as a novel fluorescent probe. The NPs are able to accumulate hydrophobic anticancer drug DOX due to hydrophobic 
surface of GO and show excellent drug release behavior from in vitro investigation. The NPs showed outstanding cell 
viability indicating the biocompatible attribute. Therefore, our developed NPs can be a novel candidate as a fluorescent 
probe to identify the cancer cell along with a drug carrier to treatment cancer.  

 

Figure 1: Scheme illustrates the plausible mechanism for fluorescence behaviors of DOX loaded catechol and BODIPY 
conjugated polymer/rGO with different pH in PBS solution at room and physiological temperature. 

Keywords: BODIPY, Catechol, Cell Imaging, Fluorescence Nanoparticle, Graphene Oxide 
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Conducting polyconjugated materials especially polythiophenes are widely used in transistors [1], LEDs [2], sensors [3], 
batteries [4], organic photovoltaic devices [5] and electrochromic devices [6] due to their optical, electrochemical and 
structural properties. A new thiophene-furan-thiophene type monomer 4-phenyl-2,5-di(thiophen-2-yl)furan-3-carbonitrile 
(PTFC) (1) was synthesized by the oxidation of 4-phenyl-2,5-di(thiophen-2-yl)-4,5-dihydrofuran-3-carbonitrile using DDQ 
(2,3-dichloro-5,6-dicyano-p-benzoquinone). The monomer was electrochemically polimerized in acetonitrile (AN)/LiClO4. 
The electrochemical, spectroelectrochemical and morphologic properties of the resulting polymer films were investigated 
by cyclic voltammetry, UV-visible spectrometry and atomic force microscopy. Cyano (CN) and phenyl (Ph) functionalized 
poly-PTFC was obtained on ITO-glass in 0.1 M LiClO4/Acetonitrile solution and measured fast response time of the film 
showed that this functionalized polymer is a candidate for ECD 
applications. 
 
 
 
 
 
 
 
 
 
 
Figure 1. Schematic representation of PTFC and Optical responses at 500 nm a function of time of PTFC in 0.05 M 
LiClO4/ANsolution under an applied square voltage signal between -0.2V (the neutral state) and 1.2V (the oxidized state). 
During the experiment, the % transmittance at the wavelength of maximum contrast was measured by a UV–Vis 
spectrophotometer. Fig. 1 shows the transmittance-time profile of the poly-PTFC film recorded during double step 
spectrochronoamperometry. As seen in Fig. 1, poly-PTFC has 0.9 s bleaching time and 1 s to be colored with a reasonable 
optical contrast (40%). The band gap of the film was found as 1.95 eV. As a result of all analyses, compared to poly-TFT, CN 
and Ph functionalized poly-PTFC is a candidate for ECD applications with its fast response time, acceptable durability and 
optical contrast properties. 
References 
[1] C. Shu, M.S. Wrighton, J. Phys. Chem. 92 (1988) 5221: G. Horowitz, Adv. Mater. 10 (1998) 365. 
[2] Y. Liu, Y. Xu, D. Zhu, Macromol. Chem. Phys. 202 (2001) 1010. 
[3] L.S. Hwang, J.M. Ko, H.W. Rhee, C.Y. Kim, Synth. Met. 55(1993) 3671. 
[4] R. Bittihm, G. Ely, F. Woeffier, H. Munstedt, H. Narmann, D. Naegele, Makromol. Chem. Makromol. Symp. 8 (1987) 51. 
[5] S. Gunes, H. Neugebauer, N.S. Sariciftci, Chem. Rev. 107 (2007) 1324. 
[6] M. İçli, A. Cihaner, A. M. Önal, Electrochimica Acta 52 (2007) 8039–8043. 
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CuO and Co3O4 are the most commonly used oxide catalysts for oxidation reactions in industry chemical process. The lower 
price of the catalysts might be achieved by production of supported catalysts in comparison with the catalysts consisting of 
only catalytic materials. Sol-gel technology is widely used to synthesize layers on the supports of different shape and 
structure. The final product with pre-determined characteristics could be obtained by varying sol properties and process 
conditions. This work is dedicated to sol-gel procedure of CuO and Co3O4 supported catalysts preparation. 
Copper (II) oxide sol and sol of oxygen-containing cobalt compounds (CoOOH and Co3O4) with mass concentration of 
0.2±0.02% and effective radii of 10±5 nm were synthesized as described previously [1, 2]. 1.25-2.00 mm α-Al2O3 particles 
with the specific surface area of 0.26 m2/g were used as a catalyst support. To form layers by the sol-gel technology support 
particles are brought into contact with the sol for a definite time. Thickness of coated layer (and so mass percentage) of 
catalyst depends on the interaction between sol particles and support surfaces. If attraction (adagulation) occurs the 
thicker layers should be formed. To estimate adagulation of sol particles on the surface of α-Al2O3 support DLVO theory was 
used. Based on colloid-chemical properties of the sols Hamaker constants for CuO and Co3O4 sol particles were found to be 
of 8.7.10-20 J and 3.3.10-20 J, respectively. Potential energy of pair interaction was calculated taking into account the shape of 
particles, surface charge formation mechanism and absence of water structures around particles. No energy barrier was 
found on the whole distance so that the particles of both sols attract to the surface of support to form monolayers. After 
monolayer is formed quick adagulation occurs only for particles of CoOOH and Co3O4 sols while long-duration contact of 
support with sol is necessary to produce CuO layers with sufficient thickness because of the energy barrier of 2 kT. 
This theoretical estimation was confirmed with experimental data. Catalysts were produced by dipping α-Al2O3 support 
particles into the sols for 30 minutes. Than samples were dried at room temperature and calcined at 600ºC. It was found 
that after bringing α-Al2O3 support in contact with CuO sol no CuO catalyst with sufficient mass is formed. Mass percentage 
of CuO on the support is less than 0.1%. When process was performed with CoOOH and Co3O4 sol cobalt catalysts were 
produced. The mass percentage of the catalytic layer is 2.7% and its specific surface area is 57 m2/g (the specific surface 
area of supported catalyst is 1.5 m2/g). XRD analysis showed that Co3O4 is the only compound in the catalyst layer after 
calcination. The catalytic activity experiments in carbon monoxide oxidation reaction are planned in the nearest future. 
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of 8.7.10-20 J and 3.3.10-20 J, respectively. Potential energy of pair interaction was calculated taking into account the shape of 
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found on the whole distance so that the particles of both sols attract to the surface of support to form monolayers. After 
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support with sol is necessary to produce CuO layers with sufficient thickness because of the energy barrier of 2 kT. 
This theoretical estimation was confirmed with experimental data. Catalysts were produced by dipping α-Al2O3 support 
particles into the sols for 30 minutes. Than samples were dried at room temperature and calcined at 600ºC. It was found 
that after bringing α-Al2O3 support in contact with CuO sol no CuO catalyst with sufficient mass is formed. Mass percentage 
of CuO on the support is less than 0.1%. When process was performed with CoOOH and Co3O4 sol cobalt catalysts were 
produced. The mass percentage of the catalytic layer is 2.7% and its specific surface area is 57 m2/g (the specific surface 
area of supported catalyst is 1.5 m2/g). XRD analysis showed that Co3O4 is the only compound in the catalyst layer after 
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Metal Organic Frameworks (MOFs) with Cd(II) ions have received much attention due to their intriguing 
architectures and various potential applications [1,2]. In this study, we report the syntheses, structures and 
photoluminescent properties of a new cadmium coordination polymer of pyridine-2,3-dicarboxylate (pydc) ligand, 
{Cd(pydc)(H2O)}n (1). The new complex was characterized by elemental analysis, IR spectra and single crystal X-ray 
diffraction. The single crystal analysis on complex 1 reveals that, 1 crystallizes in monoclinic space group P 21/c. Complex1 is 
a three-dimensional (3D) framework built from CdO5N units interconnected by pydc ligands. Each Cd(II) is six-coordinated 
with one nitrogen and four oxygen atoms from four individual pydc ligands and one aqua ligand forming a distorted 
[CdO5N] octahedral geometry. The asymmetrical unit of the unit cell contains one Cd(II) ion, one µ4-pydc ligand and one 
coordinated water molecule.  Thermogravimetric analysis curve of complex shows that the dehydrated complex is stable up 
to 294 °C. Complex 1 exhibits strong emission with two maxima at 545 and 609 nm upon excitation at ca. 405 nm. These 
emissions can probably be assigned to ligand-to-metal charge-transfer (LMCT) and/ or metal-to-ligand charge-transfer 
(MLCT). 

  
(a) (b) 

Figure 1: 3D Crystal Structure (a) and Photoluminesence Curve (b) of 1 
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A polymer gel is a network of flexible cross-linked chains with a fluid filling the interstitial space of the network. Polymer 
gels are fascinating materials which differ in many aspects from ordinary solids such as stability of shape, resistance to 
shear, etc. They can absorb solvent and swell to dimensions much larger than their dry size due to their network structure 
and flexibility [1]. Because of this reason, gels are found in wide-range application in industrial and analytical areas. Oil 
absorptive polymers with three-dimensional cross-linked network can swell but not dissolved in oil or oil-like solvent [2]. As 
environmental pollution caused by oil and organic solvent spills increases, oil or organic solvent sorbents attract much more 
interest because of the possibility of collecting and completely removing of the oil from the spill site [3,4]. An appropriate 
absorbent material must have properties such as hydrophobicity or oleophilicity, high absorption capacity, high rate of 
uptake, reusability, and biodegradability of the sorbent. 

In this study, we synthesized organogels through the condensation of different molecular weight of poly(ethylene glycol)s 
(PEG) with multi-functional cross-linker and examined their swelling abilities in some common organic solvents, such as 
benzene, dichloromethane, tetrahydrofuran.  Additionally swelling of polymers in water was also examined. Structures of 
synthesized organogels were identified by using FT-IR, solid-state 13C and 29Si CPMAS NMR spectroscopy as well as thermal 
analysis. The effect of the using different molecular weight of PEG on polymer properties was also examined.  
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Poly-di-methyl-siloxane (PDMS) is a Si based organic polymer that has been explored for many applications nowadays. It is 

hydrophobic in nature and the methods investigated to change its surface to hydrophilic include modification by oxygen 

plasma. Oxygen plasma oxidizes the PDMS by removing the methyl (CH3) side chain and introducing silanol (Si-OH) which 

converts the hydrophobic surface to a hydrophilic one.1 

In this study, the effects of parameters including time, power, and cross linker concentration that are involved in plasma 

surface oxidation; , were investigated. Strained PDMS was oxidized and the stiff layer which formed resulted in wrinkling 

after the release of the strain due to mechanical instability due to the difference in its elastic modulus with that of the 

underlying substrate.  

The effects of plasma time and the cross-linker concentration on the modulus were inspected using the AFM by the peak-

force method. By applying different techniques for straining and plasma processes, different complex wrinkling patterns are 

expected and further evaluation for performance will be carried out. 

This work is aimed at decoupling the effect of cross linker ratio from that of the strain, exposure time and other parameters 

that will be used. 
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Olivine structured LiMnPO4 is one of the most promising candidates for cathode material in rechargeable lithium-ion 
batteries because of its high working voltage, high theoretical capacity, low cost, and environmental safety [1-2]. However, 
its low ionic and electronic transport within LiMnPO4 particles prevents the successful operation of the cathode at high 
charge/discharge rates and the achievement of an acceptable discharge capacity. To overcome these limits on its 
application as a cathode material for lithium-ion batteries, tremendous research efforts have been focused on this material. 
In the present study, the composite LiMn1-xMxPO4 (M = Mg, Ca, Co, Fe, Ni, V, Ti, and Gd, x = 0.01, 0.03, 0.05, and 0.1) were 
prepared by solid state reaction in the presence of high-surface area carbon. In order to investigate an effect of various 
cation substitutions on the crystal structure and electrochemical properties, the prepared LiMn1-xMxPO4 were studied using 
synchrotron powder X-ray diffraction (XRD), X-ray absorption fine structure (XAFS), galvanostatic battery testing, etc. Here, 
we reported crystal structure-electrochemical property relationship of LiMnPO4 cathode materials doped by various 
functional metal ions. As a result, we will suggest Mn based olivine cathode materials with high capacity and high rate 
performance from the combination of functional doping metals and their amounts. 
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Silicon, currently an essential and fundamental material in microelectronic technology, is pushed with the acceleration of 
photonics. Versatile electronic devices based on silicon nanowires as an attractive nanoscale block have been increasingly 
developed to strongly support future nanoelectronic applications. In particular, uniform, vertically aligned silicon nanowire 
(SiNW) arrays are promising building blocks for a range of vertical devices, such as surround-gate field-effect transistors, 
solar cells, and thermoelectric modules. In addition, vertical nanowires geometry also promises enhanced transistor 
performance due to the enhanced gate control efficiency in its surround-gate design and is a promising field emitter, owing 
to its large shape anisotropy, and great thermal/chemical stability under oxygen environments. However, if the end of NWs 
is condensed with residual Si source, they cannot work as a promising material for electronic devices or field emitter since it 
interrupts electrons to emit effectively. In this research, we demonstrate that synthesis of vertically aligned Si NWs having 
non condensed top with Si chunk. Additionally, we propose advanced CVD method to control cooling speed and residual 
gas after reaction. As a means to avoid Si chunk at the top of nanowires, we removed remaining Si source as soon as the 
reaction was completed and varied cooling speed. Besides, we varied several experimental parameters after reaction in 
order to check how residual gas has an effect on synthesis of Si NWs. Using this technique, highly ordered Si NWs without 
any Si sediment were expected to be fabricated. 
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Lithium-ion batteries are being intensively pursued as a power source for vehicle applications as they offer much higher 
energy density compared to other rechargeable systems like the Ni-MH batteries. However, the energy density of the 
current lithium-ion technology is limited by the cathode capacity, and there is immense interest to develop new cathodes 
with higher capacity or higher operating voltages [1]. Among the positive electrode materials reported so far, Li excess 
manganese layered oxides represented by the chemical formula zLi2MnO3-(1 - z)LiMO2 (M = Co, Ni, Mn) seem to be among 
of the most promising candidates and can deliver higher capacity (>230 mAh/g) with higher operating voltage (>3.5) [2,3]. 
Here we synthesized layered-spinel (Li2MnO3-LiMn2O4) cathode active nanoparticles by microwave irradiated hydrothermal 
synthesis. Synthesis method is more facile and faster related to the conventional hydrothermal method. The nanoparticles 
obtained are as small as 30 nm and octahedral in shape. Electrochemical characteristics of the material have investigated by 
means of CR 2016 button cells. We obtained nearly 600 mAh/g specific capacity and 95 percent capacity retention for the 
first cycle. These are superior values for a cathode active material. Also cyclic voltammetry and A.C Impedance tests have 
carried out to 
the cell. 

 
 
Figure 1: A plot of first discharge and SEM images of the synthesized nanoparticles. 
[1] Manthiram, A. J. Phys. Chem. Lett., 176, (2011) 
[2] Yabuuchi, N., et.al., J. Am. Chem. Soc., 133, 4404–4419, (2011),  
[3] Kikkawa,  J., J. Phys. Chem. C, 114, 18358, (2010)  
[4] Croy, J.R., Electrochem. Commun., 13, 1063, (2011) 
 
Keywords: Li-ion batteries, cathode active materials, nanoparticles, spinel structures, high capacity 
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Lithium-ion batteries are being intensively pursued as a power source for vehicle applications as they offer much higher 
energy density compared to other rechargeable systems like the Ni-MH batteries. However, the energy density of the 
current lithium-ion technology is limited by the cathode capacity, and there is immense interest to develop new cathodes 
with higher capacity or higher operating voltages [1]. Among the positive electrode materials reported so far, Li excess 
manganese layered oxides represented by the chemical formula zLi2MnO3-(1 - z)LiMO2 (M = Co, Ni, Mn) seem to be among 
of the most promising candidates and can deliver higher capacity (>230 mAh/g) with higher operating voltage (>3.5) [2,3]. 
Here we synthesized layered-spinel (Li2MnO3-LiMn2O4) cathode active nanoparticles by microwave irradiated hydrothermal 
synthesis. Synthesis method is more facile and faster related to the conventional hydrothermal method. The nanoparticles 
obtained are as small as 30 nm and octahedral in shape. Electrochemical characteristics of the material have investigated by 
means of CR 2016 button cells. We obtained nearly 600 mAh/g specific capacity and 95 percent capacity retention for the 
first cycle. These are superior values for a cathode active material. Also cyclic voltammetry and A.C Impedance tests have 
carried out to 
the cell. 

 
 
Figure 1: A plot of first discharge and SEM images of the synthesized nanoparticles. 
[1] Manthiram, A. J. Phys. Chem. Lett., 176, (2011) 
[2] Yabuuchi, N., et.al., J. Am. Chem. Soc., 133, 4404–4419, (2011),  
[3] Kikkawa,  J., J. Phys. Chem. C, 114, 18358, (2010)  
[4] Croy, J.R., Electrochem. Commun., 13, 1063, (2011) 
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Power/energy densities are critical parameters for successfully adopting the lithium ion battery technology for hybrid 
electric vehicle (HEV) and plug-in hybrid electric vehicle (PHEV) application. To increase the power/energy densities of 
lithium-ion battery, much attention has been given to the spinel LiMn2O4. However, the main disadvantage of LiMn2O4 
spinel as cathode material is the decrease of the specific capacity during cycling of the lithium-ion batteries. Several reasons 
are considered to explain its poor cycling performance, including structural instability, Jahn–Teller distortion and Mn 
dissolution into electrolyte, etc. As a result, partial substitution of manganese ions with other transition metal ions 
(LiMxMn2-xO4) enhances the cyclability of the LiMn2O4 spinel [1,2,3]. 
In this study we present the preparation and characterization of vanadium (V3+) doped LiMn2O4 spinel cathode active 
nanoparticles by microwave assisted hydrothermal method to improve electrochemical features of Li-ion cells. It is clear 
from SEM images and crystalline size, calculated via (222) diffraction reflections, that the average particle size of 
LiV0,02Mn1,98O4 nanoparticles are about 30 nm. Electrochemical characteristics of the material have been investigating by 
means of CR 2016 button cell. All electrochemical experiments have achieved versus lithium metal foil as counter electrode. 
We obtained 90 mAh/g specific capacity (Fig. 1B) and 98,9 percent capacity retention for the first cycle. Also cyclic 
voltammetry (Fig. 1A) and A.C Impedance tests have carried out to the cell. 

  
  

Figure 1. Cyclic voltammogram (A) and first charge-discharge curve (B) of LiV0,02Mn1,98O4 cathode active materials 
[1] Hassoun, J., et.al., J. Am. Chem. Soc. 133, 3139, (2011) 
[2] Alcantara, R., et.al., Chem. Mater., 15, 2376, (2003) 
[3] Bulut, E., et.al., Adv. Sci. Eng. Med. 3, 44-47, (2011) 
Keywords: Li-ion batteries, cathode active nanoparticles, nanoparticles, spinel structures 
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The interface between 4-cyano-4´-pentylbiphenyl (5CB) and water in the transmission electron microscopy (TEM) grid cell 
functionalized by decoration of an amphiphilic block copolymer of PNIPAM-b-LCP (PNIPAM; poly(N-isopropyl acrylamide) 
and LCP; poly(4-cyanobiphenyl-4-oxyundecylacrylate) was examined for protein detection. Several proteins including 
lysozyme, bovine serum albumin, hemoglobin and chymotrypsinogen were detected at a few M to nM levels through 
homeotropic to planar orientational change (H-P change) of the 5CB at above low critical solution temperature (LCST) of 
PNIPAM and below pH of PI of the protein.  The H-P change through protein adsorption was reversible with changing 
temperature above and below PNIPAM’s LCST.  This TEM grid cell could detect proteins of human urine from a patient 
having albuminuria with a detection limit of as low as 0.005 mg/mL. 

 

Keywords: liquid crystal, biosensor, block copolymer 
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The interface between 4-cyano-4´-pentylbiphenyl (5CB) and water in the transmission electron microscopy (TEM) grid cell 
functionalized by decoration of an amphiphilic block copolymer of PNIPAM-b-LCP (PNIPAM; poly(N-isopropyl acrylamide) 
and LCP; poly(4-cyanobiphenyl-4-oxyundecylacrylate) was examined for protein detection. Several proteins including 
lysozyme, bovine serum albumin, hemoglobin and chymotrypsinogen were detected at a few M to nM levels through 
homeotropic to planar orientational change (H-P change) of the 5CB at above low critical solution temperature (LCST) of 
PNIPAM and below pH of PI of the protein.  The H-P change through protein adsorption was reversible with changing 
temperature above and below PNIPAM’s LCST.  This TEM grid cell could detect proteins of human urine from a patient 
having albuminuria with a detection limit of as low as 0.005 mg/mL. 
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Polyrotaxanes(PRs) are a kind of interlocked supramolecular systems comprising end capping groups, a linear chain and 

cyclodextrin (CD) which was threaded onto the line chain. The threaded CD can move and rotate freely on the line chain so 

that it brings some special properties to the PR, e.g. the PR may show some macroscopical stimuli-responsive behavior after 

incorporating some stimuli-responsive groups into the CD since the movement of CDs were not restricted by the covalent 

bond. Moreover, because the stimuli-responsive polymer chain can be introduced into PR as end capping groups via atom 

transfer radical polymerization (ATRP) method according to our previous work[1-3], the PR’s dual stimuli-responsive 

property can be obtained from the capping polymer and the side chain grafted onto the CD, respectively. 

The macroinitiator was prepared by the self-assembly between 2-bromoisobutyryl terminated polycaprolactone (PCL) and 

α-CD in acetone/water mixture. The triblock polymer was prepared via the ATRP of N-isopropylacrylamide (NIPAAm) 

monomer with the macroinitiator in aqueous solution. After then, azobenzene groups were grafted into the hydroxyl of 

threaded CD on the triblock polymer to form the dual stimuli-responsive PR. The PR possessed both temperature 

responsiveness and light responsiveness. The former was derived from the capped PNIPAAm chains and characterized by 

lower critical solution temperature measurement, and the latter was induced by grafted azobenzene groups and 

demonstrated by its UV-Vis spectra. The PR can self assemble into nanoparticles in water showing the potential to be used 

as stimuli-responsive drug delivery system (DDS). The drug-loaded nanoparticles showed pulsing enhanced release with the 

pulsing UV radiation and burst release with temperature increasing. 
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A new class of solution-processable alkynylgold(III) dendrimers was synthesized and evaluated as phosphorescent emitters 

in organic light-emitting devices (OLEDs). The energy as well as the bathochromic shift of the emissions can be tuned 

effectively through a control of the dendrimer generation. A superior device performance with maximum current and power 

efficiencies of 24.0 cd A‒1 and 14.5 lm W‒1 has been achieved for devices employing first generation dendrimers. This 

corresponds to a high EQE of 7.8 % at a current density of 0.1 mA cm‒2. These results suggest that this class of gold(III) 

dendritic complexes may serve as promising candidates in the fabrication of high performance solution-processable 

phosphorescent OLEDs. 
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A new class of solution-processable alkynylgold(III) dendrimers was synthesized and evaluated as phosphorescent emitters 

in organic light-emitting devices (OLEDs). The energy as well as the bathochromic shift of the emissions can be tuned 

effectively through a control of the dendrimer generation. A superior device performance with maximum current and power 

efficiencies of 24.0 cd A‒1 and 14.5 lm W‒1 has been achieved for devices employing first generation dendrimers. This 

corresponds to a high EQE of 7.8 % at a current density of 0.1 mA cm‒2. These results suggest that this class of gold(III) 

dendritic complexes may serve as promising candidates in the fabrication of high performance solution-processable 

phosphorescent OLEDs. 
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Ionic Liquids (ILs) as functional materials based on the dissolution of task-specific molecules (organic, inorganic or polymeric 
materials) or incorporating these molecules as cation or anion units have been reported in last years1. Adequate 
combination of the peculiar properties of ILs (high chemical and thermal stability, high ionic conductivity and very low vapor 
pressure) with the intrinsically properties of the selected molecules (as counter-ions) can be suitable for many applications.  
In this context, our group has developed task-specific ILs as novel smart fluids based on photochromic, thermochromic, 
electrochromic, magnetic and luminescent materials2,3. Recently, Intrinsically Electrochromic Ionic Liquids were prepared by 
the combination metal complexes anions (e.g. EDTA metal complexes, vanadium oxides or ruthenium complexes) with 
appropriate organic cations (e.g. imidazolium, phosphonium, sulfonium, pyridinium, ammonium and guanidinium cations)4.  
In the case of Electrochromic ILs is also possible to achieve the redox color switch using organic electrochromic cations 
based on viologen derivatives. The most promising Room Temperature Electrochromic ILs have been used as efficient and 
reversible colored devices.  

Magnetic and Luminescent Ionic Liquids 
based on Tb(III)

 = 9.82 MB

 

Figure 1: Magnetic and Luminescent ILs based on Tb(III) complexes and Magneto-Electrochromic ILs based on Co(EDTA) 
complexes.  

Magnetic and Luminescent ILs have been also developed based on different paramagnetic ions such as iron(III), 
manganese(II), ruthenium(II), cobalt(II), dysprosium(III), gadolinium(III), terbium(III) among others. The selection of 
paramagnetic ion and biocompatible counter-ions can be relevant in order to investigate their potential for selective 
separation processes as well as biological or medical applications. 
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Chitosan is a widely-used natural polysaccharide which has highly degradable, nontoxic and antimicrobial properties in food 
and agricultural industries. Moreover, the structure of chitosan has reactive amine, hydroxyl and amid groups on to 
compose and improve novel applications [1-3]. During last decades, it has been a challenging research area to graft vinyl 
monomers onto natural and synthetic polymers. Graft copolymerization of vinyl monomers onto chitosan has been 
investigated with different types of initiators [4-5]. In addition, nowadays composite material synthesis by bounding 
organic/inorganic interfaces and obtaining new networks at high molecular level is scientifically increasing. New generation 
natural sourced composites dominantly have the attraction on chitosan in order to improve the mechanical strength and 
porous surface activities [6]. Addition of boron minerals into polymers provides thermal and mechanical strength to 
polymers. Also, Turkey is the largest boron deposits of the world [7]. 

In this study, it is aimed to focus on synthesis and characterization of chitosan-g-polyacrylonitrile/ boron composite. At the 
first step of the study, the optimum conditions for grafting acrylonitrile monomers onto chitosan with cerium (IV) solution 
are investigated by redox polymerization. Chitosan concentration was kept constant at 5,5×10-3g/ml and acidity of medium, 
acrylonitrile and Ce(IV) solution concentration, reaction temperature and time were changed to observe the 
polymerization. After finding optimum concentrations, they were kept constant, temperature and time were changed to 
investigate their effects on the polymerization. Acidity of reaction medium was investigated and found the most important 
parameter for the synthesis. Polymerization was activated at 2,72×10-5mol/L total acidity. The highest yield (96%) was 
observed at 1,8 mol/L acrylonitrile monomer concentration and 0,015 mol/L cerium(IV) initiator concentration. At the 
second step, the concentration values for synthesizing polymer were kept the same as first step and different percentages 
of boron mineral were added to chitosan-g-polyacrylonitrile polymer to have composite. Natural chitosan and all other 
products were examined in terms of their spectral, thermal, rheological and morphological analysis.  
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Chitosan is a widely-used natural polysaccharide which has highly degradable, nontoxic and antimicrobial properties in food 
and agricultural industries. Moreover, the structure of chitosan has reactive amine, hydroxyl and amid groups on to 
compose and improve novel applications [1-3]. During last decades, it has been a challenging research area to graft vinyl 
monomers onto natural and synthetic polymers. Graft copolymerization of vinyl monomers onto chitosan has been 
investigated with different types of initiators [4-5]. In addition, nowadays composite material synthesis by bounding 
organic/inorganic interfaces and obtaining new networks at high molecular level is scientifically increasing. New generation 
natural sourced composites dominantly have the attraction on chitosan in order to improve the mechanical strength and 
porous surface activities [6]. Addition of boron minerals into polymers provides thermal and mechanical strength to 
polymers. Also, Turkey is the largest boron deposits of the world [7]. 

In this study, it is aimed to focus on synthesis and characterization of chitosan-g-polyacrylonitrile/ boron composite. At the 
first step of the study, the optimum conditions for grafting acrylonitrile monomers onto chitosan with cerium (IV) solution 
are investigated by redox polymerization. Chitosan concentration was kept constant at 5,5×10-3g/ml and acidity of medium, 
acrylonitrile and Ce(IV) solution concentration, reaction temperature and time were changed to observe the 
polymerization. After finding optimum concentrations, they were kept constant, temperature and time were changed to 
investigate their effects on the polymerization. Acidity of reaction medium was investigated and found the most important 
parameter for the synthesis. Polymerization was activated at 2,72×10-5mol/L total acidity. The highest yield (96%) was 
observed at 1,8 mol/L acrylonitrile monomer concentration and 0,015 mol/L cerium(IV) initiator concentration. At the 
second step, the concentration values for synthesizing polymer were kept the same as first step and different percentages 
of boron mineral were added to chitosan-g-polyacrylonitrile polymer to have composite. Natural chitosan and all other 
products were examined in terms of their spectral, thermal, rheological and morphological analysis.  
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Mechanistic transformation is an excellent methodology that combines two or more polymerization methods to form block 
copolymers of structurally different monomers. Generally, such combinations can not be accomplished by using individual 
distinct polymerization methods. Macromolecular architectures with certain physical and structural properties can be 
facilitated by this approach [1,2]. 
In this work, a mechanistic transformation approach was applied to synthesize polystyrene-b-poly(ethylene glycol) (PS-b-
PEG) block copolymer. For this purpose, two prepolymers, namely azo and Reversible Addition-Fragmentation Chain 
Transfer (RAFT) functional polymers were prepared independently. In the first step, a new macroazoinitiator (MI) 
containing PEG units was synthesized by direct esterification of 4,4-azobis(4-cyanopentanoic acid) (ACPA) with PEG at 
ambient conditions. The other component, PS was synthesized by Atom Transfer Radical Polymerization (ATRP) and 
modified with a RAFT agent (xanthate moiety) and used as a polymeric RAFT agent for the block copolymer formation. In 
the block copolymerization process, polymeric radicals stemming from the thermolysis of PEG-MI were coupled with the 
RAFT moiety of PS. The PEG-MI, PS, PS-XANTH and PS-PEG block copolymers were characterized by spectral analysis using 
FT-IR, 1H-NMR, GPC and DSC. 

 
 

Figure 1: Synthesis of polystyrene-b-poly(ethylene glycol) copolymer. 
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We developed a reactive ball milling method for fabrication of native cellulose nanofibers [1, 2]. This method overcomes 
the disadvantages of the tranditional acid hydrolysis method, such as environmental pollution, complex process, low yield 
and low aspect ratio. Planetary ball milling of native cellulose in an aprotic polar solvent doped with an esterifying agent 
produced highly dispersed nanofibers with esterified surfaces. Successful combinations include hexanoyl chloride/DMF and 
succinic anhydride/DMSO. Ball milling for 12 h was sufficient to give complete dispersion showing flow birefringence [3]. 
The dispersion medium could be exchanged from DMF to other solvents such as THF and butyl alcohol via 
centrifugation-redispersion cycles. The obtained surface-esterified cellulose nanofibers used, as an example, to reinforce 
poly ethylene (PE) plastics exhibited that the compatibility and strength were increased. This indicate that the simple 
method is potentially useful for preparing fibrillar nanocomposite elements compatible with hydrophobic matrices.  
 

 

Figure 1: Electron micrographs of surface esterified cellulose nanofibers 
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The stimuli responsive polymers are polymers which change dimensions in response to environmental stimuli, such as 

temperature and pH: a property that makes them useful materials in a  wide range of applications and consequently 

attracts much scientific interest. We demonstrate the synthesis of polymeric nanotubes to form temperature activated 

nanotubes. The nanotubes are fabricated by conformally coating the pores of anodic aluminium oxide membranes with 

stimuli responsive polymers using initiated chemical vapor deposition. The physical and morphological properties of 

nanotubes are studied using various characterization tools such as FTIR, Profilometer and SEM. Furthermore, mechanisms 

of loading  and (release) diffusion of dye molecules through these nanotubes are studied for potential application in drug 

delivery. 
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Polyoxometalates (POMs) have been studied for many years due to their structural properties. POMs with unpaired 
electrons have also attracted the attention of many groups in materials science due to their properties, such as magnetic 
and electrochemical, among others. [1]  
 
An interesting family of polyoxometalates is the borovanadates polyanions [2], which presents magnetic and electronic 
properties that are not fully understood. The polyoxoborovanadates can be obtained with different ratios of mixed valence 
states for the same cluster (12VIV/0VV, 11VIV/1VV, etc) but apparently not all the mixed valence ratios are possible to obtain. 
No clear reason for this has been provided yet.   
  
This work presents a theoretical description, using the density functional theory (DFT), of the electronic structures of 
different mixed valence species of the [V12B18O60H6]n- polyanion, with n between 0 and 12. The stability of these mixed 
valance molecules is also studied, in order to understand why some of these mixed species are more stable than others.  
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MAVA, Poly(maleic anhydride-co-vinyl acetate), was synthesized by a free-radical polymerization reaction of maleic 
anhydride (MA) and vinyl acetate (VA) monomers, at a 1:1 molar ratio, in methyl ethyl ketone (MEK) using benzoyl peroxide 
radicalic initiator (BPO) for 24 h at 80 °C [1]. An anticancer drug, Doxorubicin (DX), was then conjugated to MAVA, 
MAVA/DX, by ring-opening reaction at a 1:1 [2,3]  molar ratio for 72 h at 75 °C in ultra pure water, using N-(3-Dimethyl-
aminopropyl)-N'-ethylcarbodiimide hydrochloride (EDAC) as the catalyst [4]. For the confirmation of copolymer synthesis 
and modification reaction, structural characterisation of MAVA and MAVA/DX was carried out by Fourier Transform 
Infrared (FTIR) and Nuclear Magnetic Resonance (1H-NMR and 13C-NMR) spectroscopy. Antiproliferative activities of 
MAVA/DX was also determined by the BrdU cell proliferation ELISA assay, using C6 (rat brain tumor) and HeLa (human 
cervix carcinoma) cell lines at eight concentrations (5,10,20,30,40,50,75 and 100 µg/mL). Cisplatin and 5-fluorouracil, were 
included as positive control. MAVA/DX have significant antiproliferative activity against C6 (at on all of the concentrations) 
and HeLa (at 75 and 100 µg/mL), compare with cisplatin and 5-FU. Increased activity depending to increasing 
concentrations for both C6 and HeLa. 

 
Figure 1: The modification reaction of MAVA copolymer with Doxorubicine (DX). 
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 The possible applications in new microelectronic devices and the intriguing character of multiferroic materials 
have drawn much interest in the last years, becoming a rapidly developing field, mostly due to the unique properties they 
present, which arise from the coupling of their ferromagnetic and ferroelectric properties [1]. One of the most studied 
magnetoelectric materials is bismuth ferrite with perovskite structure. Its synthesis leads often to the formation of 
secondary phases and thus, various soft chemistry routes [2] have been developed with better structural and morphological 
control. Also, many authors proved that the incorporation of certain doping ions in the lattice of BiFeO3 leads to the 
formation of pure perovskite phase and the enhancement of magnetic and electrical properties. 
 Our studies were focused on the investigation of the influence of doping ion on structure, morphology and 
properties of rare-earth doped (Pr3+, Sm3+, Gd3+, Eu3+) bismuth ferrite obtained by solution combustion synthesis, using α-
alanine as fuel. 
 Bismuth ferrite samples were investigated by various techniques: X-ray diffraction (XRD), transmission electron 
microscopy (TEM), scanning electron microscopy (SEM), differential scanning calorimetry (DSC), and Raman spectroscopy. 
The magnetization curves of oxide nanopowders were measured at room temperature and the dependence of 
magnetization function of rare-earth ion nature 
was investigated. The electric properties for Pr3+ 
and Eu3+ doped bismuth ferrite ceramics, sintered 
at 800°C for 10h, were also studied. It was 
observed that the lanthanide ions incorporation 
into the crystalline lattice led to the stabilization 
of the perovskite phase and enhanced in 
different ways the magnetic and electric 
properties of the material. 
 Figure 1: XRD of Bi1-xRExFeO3 (RE=Sm,  
     
  Eu, Gd or Pr) samples 
obtained at 650°C. 
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In the present study stable and densely dispersed chitosan-silver nanoparticles (CS-Ag NPs) were developed by novel eco-
friendly “green” approach based on electrochemical oxidation/complexation process followed by UV irradiation reduction 
using the ability of CS to form chelate compounds with metal ions. The physicochemical characteristics of the developed 
CS-Ag NPs have been investigated with the aid of various techniques including transmission electron microscopy (TEM), X-
ray diffraction (XRD), elemental analysis, atomic absorption, energy dispersive X-ray (EDX), Fourier transform infrared 
(FTIR), thermal measurements (TGA, DTGA), zeta potential and UV–Vis spectrophotometry. Formation of two models, 
pendant and bridging, was suggested for interactions between CS and Ag ions during the electrochemical process. The 
pendant form was suggested to be formed by ion exchange mechanism, while the bridging one through chelation. 
Although, the pendant form has the formation priority, the bridging form was found to be more stable and was separated 
through replacing the silver anode by a platinum one to form corresponding complexes (reverse). The developed CS-Ag 
NPs demonstrated a very promising antibacterial activity against Gram-positive (B. thuringiensis) and Gram-negative (P. 
aeruginosa) bacteria as compared to that of the control (CS) and the antibacterial activity increased with increasing the 
NPs concentration.  The obtained results also revealed that the green synthesizes NPs could be tailored and used in various 
biomedical applications. 
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Soft carbon has low capacity than the graphite which is currently used as anode material for Li rechargeable batteries, but 
soft carbon has been developed for specific application due to  its unique properties as high surface area  and 
high-output characteristics. However, it is well known that it has high irreversible capacity of soft carbon due to interfacial 
defects and low crystalinity on the surface, is one of the critical drawbacks to commercialization as a negative electrode 
material for lithium secondary battery. [1] 
The electrochemical performances might be improved by the interfacial process renovation as well as the electrode 
material modification. Several electrode materials have reported the remarkable improvement of electrochemical 
performances by surface treatment. [2] 
In this study, we want to investigate the influence of surface treatment on the electrochemicoal performance of soft carbon, 
such as irreversible capacity, rate capability and high temperature performance, which is related the charge transfer 
component of electrode.  
Here, we adopted the E-beam irradiation method[3] for surface treatment on soft carbon, which is reported its feasibility in 
various field, recently. Furthermore, we have measured the single particle performance of soft carbon, to elucidate the 
charge transfer process of soft carbon.  

 
Figure 1: The typical charge-discharge voltage profiles of (a) pristine and (b) surface treated soft carbon electrode for 20 
cyles. 
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Polybenzoxazines are relatively new class of thermosetting resins that can be used in many fields such as electronics and 
aerospace industries because they have a good combination of attractive properties. They exhibit (i) near zero volumetric 
change upon curing, (ii) low water absorption, (iii) for some polybenzoxazines their Tg is much higher than cure 
temperature, (iv) high char yield, (v) no strong acid catalysts required for curing, (vi) release of no byproduct during curing 
and also possess thermal and flame retarding properties of phenolics  along with the mechanical performance[1]. The 
polymerization of benzoxazine monomers occurs through heterocyclic ring opening at high temperatures in the absence of 
a catalyst and without generating any byproducts, as depicted in Figure 1.  
 

 

Figure 1: Thermally induced ring opening polymerization of benzoxazines. 

Introduction of suitable functional groups on benzoxazines can yield better mechanical and thermal properties. Aromatic 
ketones, especially benzophenones were used as phenolic component to synthesize benzoxazines, the polymers derived 
from those monomers exhibited high glass transition values [2]. Accordingly, double ketone containing anthraquninones 
can be a good alternative for above mentioned monomers, hence, in this study, novel anthraquinone based benzoxazines 
were synthesized and characterized (see figure 2). Thermal properties of these monomers were investigated using DSC and 
TGA.       

 

Figure 2: Synthesis of anthraquinone based benzoxazines with different substituent group 
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Organic light-emitting diodes (OLED) have been one of the most important and extensively explored research areas in 

chemistry and applied physics due to their wide applications in full-color displays with color filters, backlighting for liquid 
crystal displays, and general lighting sources. Investigations on electroluminescence from organic molecules with a 
conjugated π electron system can be traced back for more than fifty years. The first demonstration of an efficient organic 
light-emitting diode (OLED) was made by Tang and Van Slyke in 1987.[1]  

Traditional luminogenic molecules emit well in dilute solutions, but lose emissive properties when they turn into solid 
form. This undesirable property of ordinary compounds handicap the development of optoelectronic devices as organic 
molecules used in these devises are in solid form. Two novel phenomena, aggregation induced emission and aggregation 
induced emission enhancement, uncovered by Tang et al [2a] and Park et al [2b] respectively, support us to overcome the 
current problem. 

In this study, we have done the synthesis and characterization of tetraphenylethene-based emitters for OLED 
applications. The compounds are characterized by 1H-NMR, 13C-NMR, DSC, CV, LC-TOF, UV-Vis. Cyclic voltammetry and 
photoluminescence studies both in solution and solid state indicate that these materials have potential use in organic light-
emitting diodes as emissive materials. 
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Photochromism of naphthopyran molecules has attracted considerable attention owing to the possibility of obtaining a 
photochromic response in a wide range of the visible spectrum within yellow to red color region[1]. The photochromic 
properties of these molecules such as, absorption spectra upon UV light irradiation and the bleaching kinetics have been 
investigated in different solvent or dispersed organic polymer matrices. Polymer matrices is a good choice for the 
entrapment of organic photochromic molecules, however it is limited by the low stability of the matrix upon UV irradiation. 
Different approaches have been proposed to enhance the durability of the matrix towards UV light such as selecting 
inorganic sol-gel materials as the matrix[2]. In this work, a photochromic naphthopyran dye, 3,3-diphenyl-3H-naphtho[2,1-
b]pyran has been incorporated in variable organic-inorganic hybrid silsesquioxane materials with ethyl, vinyl and phenyl 
groups were selected as organic functional groups. The fabricated films show high degree of transparency within the visible 
light region and upon continuous UV light irradiation, the films developed significant coloration changes from transparent 
to deep orange with variable maximum absorption spectra,λmax ranging for 450 to 420nm. Incorporation of organic 
functional groups into matrices reduced the polarity of silsesquioxane structure resulted on the significant shift of λmax to 
the blue region. In addition, introduction of larger organic functional groups also provides higher degree of bleaching kinetic 
that facilitated the reversible discoloration process for naphthopyran. It was found that organic functional groups tailored 
the chemicals environment within the inner pore surface of the matrix where the dye molecules were allocated and 
contributed for the effectiveness of the interaction between the photochromic molecules and Si-OH groups on the surface 
pores, affecting the bleaching kinetics upon the exposition towards UV light  
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Well-defined biodegradable polymers may be used for a variety of biomedical applications such as devices for controlled 
drug release, bioresorbable prostheses, etc. Polycarbonates are considered as biodegradable polymers that can be used for 
these applications[1]. In this study, 5-methyl-5-(2-nitro-benzoxycarbonyl)-1,3-dioxan-2-one (I) and 5-methyl-5-
allyloxycarbonyl-1,3-dioxan-2-one (II) are synthesized according to published procedure[2,3]. Ring opening polymerization 
(ROP) of the mixture of (I) and (II) using DBU and TU as organic catalyst system afforded to poly(MNC-co-MATMC) (III). The 
irradiation of the copolymer (III) having o-nitrobenzyl and allyl groups in the presence of thiol compounds led to synthesis a 
polymer containing carboxylic acid functionality and the adduct of thiol-ene click reaction in one-pot fashion. The obtained 
polymers are characterized with 1H-NMR Spectroscopy and GPC.  
 
Keywords: Polycarbonate, ROP, o-Nitrobenzyl alcohol, Allyl 
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Although various polymerization methods were investigated, atom transfer radical polymerization (ATRP) is one of the most 
effective and extensively applied controlled/living radical polymerization method for providing polymers and copolymers 
with different topologies [1,2]. By  determining  the  position  of  the  atom  transfer  equilibrium  and  also  being  the 
dynamics  of  exchange  between  the  dormant  and  active  species,  transition  metal catalysts take a milestone role in 
the ATRP process. The major role of the ligand in ATRP is to increase the solubility of the transition metal salts in organic 
media and to regulate the proper reactivity and dynamic halogen exchange between the metal center and the 
dormant species or persistent radical [3,4]. There are five important variable components of ATRP such as monomer, 
initiator, catalyst, solvent and temperature. Besides, stirring rate in ATRP can be significant parameter.  
In this study, effect of stirring rate on ATRP of styrene monomer was investigated in presence of tridentate ligand 
(PMDETA), CuBr catalyst and ethyl-2-bromopropionate as initiation. For this target, ATRP is carried out using styrene 
monomer at different stirring rate such as 300, 400, 500, 700, 1000 rpm and samples were taken periodically, also the 
conversions were gravimetrically determined per stirring rate. Additionally, values of kp

app are obtained from conversion/ 
time graphs for each stirring rate and they are compaired with eachother. 
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We have prepared and evaluated high refractive index films for organic light emitting diode (OLED) lighting extraction. High 
refractive index materials and their films have been recently spotlighted due to their potential applications for organic light 
emitting diode (OLED)  display and lighting, antireflective coatings, and micro-lens components [1]. For example, a 
transparent film with higher refractive index than that of indium tin oxide (ITO) is crucial for light extraction of OLED display 
and lighting [2]. 
The film solution was prepared from titanium (IV) butoxide, a titanium dioxide (TiO2) precursor, in N, N-dimethylacetamide 
(DMAc) or N-methyl-2- pyrrolidinone (NMP). Sol-gel reaction of the titanium (IV) butoxide occurs in the aprotic solvents 
with the catalytic assistance of hydrochloric acid solution in water. The TiO2 hydrate solution was spin-coated on a Si wafer 
and a glass plate at ca. 3000 rpm for 30 s and dried under nitrogen for fabricating films as well as evaluting optical 
properties of the films. As shown in Fig. 1(a), at a wavelength of 600 nm, the refractive indexes of the films increased from 
ca. 1.96 to 2.25 as the temperature increased from 150 to 400 oC. The film thickness was closely related to the drying 
temperature. The film shows very smooth (Fig. 1(b)). 
We are trying to identify the TiO2 hydrate solution as possible good candidate materials for OLED lighting extraction 
applications by studying OLED devices inserted with the corrugration structure filled with the high refractive and 
transparent film. 
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Figure 1: Refractive indexes variation of the TiO2 films fabricated from TiO2 hydrate solution in DMAc according to 
annealing temperature (a) and SEM (top & cross-section view) images of the TiO2 film annealed at 150 oC for 2h (b). 
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Thermoelectric (TE) materials are special types of semiconductors that can directly convert heat to electricity [1]. In 
comparison with bulk materials, nanostructured materials may enhance the thermoelectric efficiency [2]. In the formation 
of high-quality thermoelectric devices, several thin film formation methodologies are used a variety of methods. In general, 
these methods are performed in vacuum and are thermal methods achieving compound formation by heating reactants 
and substrate. However, electrochemical deposition of thin films is a convenient alternative to vacuum-based methods 
because of simplicity, low cost, and the ability to work at ambient temperature and pressure [3]. In this work, 
nanostructured Bi2−xSbxSe3 alloy thin films were synthesized onto Au(111) substrates at room temperature for the first time 
via the electrodeposition technique [3-5]. The deposition potential of thin films was determined using cyclic voltammetry. 
Morphological analysis revealed that the numerous well-separated nanoparticles about 100 nm in diameter were formed 
on the surface of the substrate. 

                    

Figure 1. (a) Cyclic voltammograms of solution containing 2.5 mM Bi3+, 2.3 mM Se4+ and varying the concentration of SbO+. 

(b) SEM images of nanostructured Bi2−xSbxSe3 thin films. 
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Lithium ion batteries (LIBs) have become the most preferred cell types in portable electronic devices due to having high 
energy density and small size [1]. Graphite is generally used as anode material in lithium ion batteries due to high capacity, 
reliability, conductivity, and low electrochemical potential with respect to lithium metal [2]. Dendritic growth of metallic 
lithium onto the commonly used graphite anodes can lead to shorting in the battery and cause safety issues [1]. Sn and Sb 
alloys have attracted considerable attention, because of their high lithium storage capacities and more-positive lithium 
intercalation voltages than that of graphite, which minimizes the risk of lithium dendrite formation during fast recharge [3]. 
Sn has a lower gravimetric capacity (994 mAh g-1) than Si (4200 mAh g-1). However, Sn’s volumetric capacity is 
approximately 2000 mAh cm-3, which is comparable to Si (2300 mAh cm-3) [4]. Moreover, Sn has at least two orders of 
magnitude better electrical conductivity than heavily doped Si [5]. In the present study, nanostructured Sn–Sb based alloy 
anodes were prepared by an electrodeposition method. The synthesized materials exhibited good electrochemical 
performance as anode during the lithiathion/delithiation process. The method could be extended to other materials. 

 
 
Figure 1: Cyclic voltammogram curves of the anode for three cycles at a scan rate of 0.1 mV s-1.  
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Vanadium based compounds are interesting especially when the oxidation state is +4. This oxidation state presents several 
coordination geometries and interesting spectroscopic properties, which are given by the unpaired electron d1. Vanadium 
in its most oxidized state (VV) is diamagnetic and presents several geometries sharing some of them with VIV. 
Polyoxovanadates are very attractive when they present vanadium in both oxidation states. These mixed valence 
compounds present interesting electronic properties. 
The polyoxovanadoborates (VBO) clusters are a family of polyoxovanadates condensed with borate units. Boron presents 
both tetrahedral and trigonal geometries. Very few studies of the electronic structure for this type of structures are 
reported [1-4]. In the present work the structure, the reflectance spectra and the EPR spectra of three new VBO clusters are 
presented, (NH3CH2CH2CH2NH3)4[V6B20O50H8]·8H2O (1), K2(H3O)6 [V6B20O50H8]·H2O (2) and 
(NH3CH(CH3)CH2NH3)6(H3O)2[V10B28O74H8]·28H2O (3). Compounds (1) and (2) has a central [VO]6

12+ ring, whereas (3) has 
bigger one [VO]10

22+ central ring (figure 1). We also present some theoretical calculations based on the DFT theory in order 
to have a better understanding of the electronic properties of these compounds. 

 
 
 
 
 
 
References 

[1] I. D. Williams, M. Wu, H. H-Y. Sung, X. X. Zhang, J. Yu, ChemComm. 2563-2463(1998); 
[2] C.J Warren, K.T. Rijssenbeek, D. J Rose, R. C. Haushalter, J. Zubieta, Polyhedron 17, 2599-2605 (1998); [3]Y-N. Cao, H-H. 
Zhang, C-C. Huang, Y-X. Sun, Y-X. Chen, Y-P. Guo, W-J. Zhang, F-L. Zhang, Chinese J. Struct. Chem. 24, 525-530 (2005);  
[4] Q. Cai, B. Lu, J. Zang, Y. Shan, J. Chem. Crystallogr. 38, 321-325 (2008). 
Acknowledgments 
The authors acknowledge FONDECYT 1120004 and Financiamiento Basal CEDENNA FB0807 projects for partial financial 
support. This work done under the International Collaboration Program LIA-MIF 836. KMB acknowledges Beca de 
Doctorado Nacional 21100772, CONICYT, and Beca de Apoyo de Tesis 24121391, CONICYT. 
 
Keywords: POM, polyoxovanadoborates, BVO, DFT, EPR 

Figure 1. Polyanion [V6B20O50H6]8- of (1) and (2) 
(left); Polyanion  [V10B28O74H8]14- of (3) (right). 
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Polyoxometalates (POMs) are molecular systems which have attracted great attention due to the rich chemistry and 
electronic structure. Polyoxovanadoborates is a family of polyoxometalates, being formed by the condensation of vanadate 
and borate units. These clusters can be obtained with different mixed valence ratios (VIV/VV). In the solid state, these 
polyanions present countercharges and solvent molecules in the lattice. These countercations can interconnect the clusters 
producing an increase in the dimensionality of the system. [1-2]. 
In this work four new compounds are studied, which present the polyanion [V12B18O60H6]n- and as countercations alkaline 
ions such as Li+, K+ y Cs+. The optical properties will be also discussed. 

 

 

 

Figure 1:  [V12B18O60H6]n- interconnected by Li+ ions. 
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Boron containing materials have been attracting increasing interest as they demonstrate interesting properties such as 
emitting white light [1,2]. This is particularly the result of the contribution boron atom, which has empty pz orbital, 
providing it with a strong electron-withdrawing character [3]. Charge-transfer from electron donor to boron leads to critical 
changes in absorption, emission and reduction potentials of the materials [4,5]. In this study, we synthesized a series of 
polymers incorporating thiophene derivatives (donor) and boron (acceptor). While the thiophene derivatives, generally 
showed an absorption maximum at 329 nm and a shoulder at 364 nm, their fluorescence spectrum scanned from 360 to 
660 nm. The donor-acceptor polymer exhibited two maximum at 352 and 396 nm, and their flouresence spectrum scanned 
from 380 to 670 nm. OLED devices of the polymers are under preparation.  

 

 

Figure 1: UV and FL spectra of the donor and donor-acceptor polymer. 
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Thermoplastic polyurethanes (TPUs) are phase separated elastomers. In contrast to rubber these materials can be 
processed via conventional techniques such as extrusion. TPUs are block copolymers composed of hard and soft segments 
[1]. Boron nitride (BN) is an isoelectronic analog of graphite in which boron and nitrogen atoms are positioned alternatively, 
has several unique features such as hardness, high temperature stability, high thermal conductivity, high melting point, high 
volume resistivity, high corrosion resistance, dielectric breakdown strength, good resistance to oxidation and chemical 
inertness [2-5]. In this study we prepared TPU / nano hexagonal boron nitride (nano h-BN) composites with improved flame 
retardancy and thermal stability. Composites were prepared by extrusion of commercial TPU (spec.) with the addition of 
nano h-BN (0-3 wt. % ) in a twin screw co-rotating extruder. Specimens for the mechanical tests were prepared using a hot 
press. Chemical structures of the composites were characterized by FTIR analysis. Thermo oxidative properties and the glass 
transition temperatures of these novel composites were analyzed by TGA and DSC measurements respectively. Glass 
transition temperatures and char yields increased with increasing nano h-BN percentage. Moreover the surface 
morphology of the composites was investigated by SEM analysis. SEM analysis showed that the nano particles were 
dispersed homogenously.  
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Conducting polymers (CPs) constitute an important class of materials that alternates single and double carbon–carbon 
bonds along their polymeric chains and they possess the properties of both organic polymers and inorganic semiconductors 
[1]. They have appreciably fast charge–discharge kinetics, suitable morphology, and fast doping - undoping processes. 
These novel polymers have come under many intensive researches due to their potential applications such as batteries, 
OLEDs, electrochromic devices, supercapacitors, etc. In this study; synthesis, characterization, electropolymerization and  
polymer properties of 2-butyl-5,12-dihydro-2H-pyrrolo[3’,4’:2,3][1,4]dioxoxino[6,7-b]quinoxaline (DPQ) have been 
investigated.  Regarding to the condensation reaction of  2,3-bis(bromomethyl)quinoxaline and diethyl N-butyl-3,4-
dihydroxypyrrole-2,5-dicarboxylate with concomitant hydrolysis and decarboxylation steps gave the desired monomer 
(Figure 1). Homopolymer of DPQ was produced by electrochemical polymerization in acetonitrile (ACN)                                 
tetrabutylammonium tetrafluoroborate (TBABF4) system by anodic oxidation on platinum or ITO coated glass electrodes. 
The resultant polymer was characterized by CV, FT-IR and SEM. Spectrochemical analysis of Poly(DPQ) revealed electronic 
transitions at 566nm and has an electronic band gap of 2,19eV.  
 

 
 

Figure 1: (a) Electrochemical synthesis of Poly(DPQ). (b) Cyclic Voltammogram of Poly(DPQ)                    in TBABF4/ACN. 
Ag/Ag+ as reference electrode, ITO glass as working electrode and                                          Pt wire as auxiliary electrode. 
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There is a fast-growing demand for ambipolar thin-film transistors (TFTs), in which both n-type and p-type transistor 
operation is realized in a single layer, while maintaining the attractiveness of processing simplicity. To truly achieve the goal 
above, the research progress is essentially fueled by the molecular engineering of the conjugated backbones in the 
polymers as well as by the process architectures for fabrication, leading to both hole and electron mobilities over 1.0 cm2 
V-1s-1 just recently, but ambipolar polymers with higher performance are still required. With simultaneously taking into 
account two constituting components (conjugated backbone and side chains) in the polymers, we report a 
selenophene-diketopyrrolopyrrole (DPP)-containing polymer with the hybrid siloxane-solubilizing groups (PTDPPSe-Si). A 
fabulous boost in ambipolar TFT performance comes courtesy of a winning combination of the rational design of polymer 
backbone, the effect of the side-chain dynamics, and a solution-processing technique, resulting in unprecedented hole and 
electron mobilities of 3.97 and 2.20 cm2V1s1, which is promising for real-life ambipolar TFTs. 

Ambipolar TFTs: 
h = 3.97 cm2V-1s-1 and e = 2.20 cm2V-1s-1

 

Figure 1: Molecular structures of PTDPPSe and PTDPPSe-Si and schematic illustration of TFTs structure and 
solution-shearing technique, in which a small volume of organic or polymer semiconductor solution is sandwiched between 
two preheated silicon wafers that move relative to each other at a controlled speed. This method yields crystalline and 
aligned thin films from various soluble organic or polymer semiconductors. 
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Growing apprehensions about environmental conservation have driven industry toward the use of solvent-free 
polymerization systems, and UV curing has become a viable alternative to the conventional thermal curing of solvent-
containing polymer formulations [1-3]. And also added benefits of UV-curable materials, such as fast curing speeds, energy 
conservation, high efficiency, and less pollution, have led to their increased use in various applications such as paints, thin-
film coatings, adhesives, packaging overcoat films, and inks [4-5]. As a result of these facts mentioned above and as a part 
of our interest on fluorinated polymers and coatings a novel fluorinated urethane-acrylate (FUA) monomer was prepared 
based on isophorone diisocyanate (IPDI), 3,5-bis(pentafluorobenzyl)oxy benzyl alcohol (FOH) and 2-hydroxyethyl 
methacrylate (HEMA) to improve physical and surface properties of urethane acrylate coatings for surface coatings 
applications. This newly synthesized FUA was introduced at several different ratios to polyurethane acrylate (PUA) and 
polyepoxyacrylate (PEA) formulations. The UV-curable polyurethane acrylate (UV-PUA) formulation was obtained 
composed of oligomer (PUA or PEA), monomers (FUA, HDDA and TPGDA) and photoinitiator (Darocur 1173). The effects of 
the ratio of the non-fluorinated/fluorinated urethane acrylate on the coating properties of the UV-curable polyurethane 
acrylate and epoxy acrylate films were investigated. On the other hand perfluorinated-aromatic group containing monomer 
(FM) was also introduced as monomer in different ratios into UV-curable polyurethane acrylate (UV-PUA) formulations and 
effect of this monomer on films was investigated. The physical and mechanical properties of UV-cured coatings such as 
contact angle, gel content, solvent resistance, hardness, gloss, flexibility, thermal stability and tensile tests were examined. 
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The development of novel nanocarriers able to transport different therapeutic agents to tumors, destroying selectively the 
tumoral cells without affecting the healthy ones has received great attention in the recent years.1 These nanocarriers have 
been designed to transport and release cytotoxic compounds, even only in the presence of certain stimulus such as pH, 
magnetic fields, etc.2,3 However, if the carrier transports cytotoxic species, which usually present high toxicity, premature 
release before to reach the target tissue could originate lack of efficacy and undesirable side effects. In our research group 
we have produced a novel carrier able to generate the cytotoxic agents, instead of transporting the toxic drug in the 
activated form. This system is based on the combination of a mesoporous silica nanoparticle loaded with a non-toxic pro-
drug (indol-3-acetic acid) with the enzyme responsible for its conversion into the toxic species (Horse radish peroxidase), 
covalently attached on the particle surface. The mesoporous matrix has been engineered to maintain a controllable release 
of the pro-drug during 8 hours. Moreover, in order to prevent the premature degradation of the enzyme in physiological 
conditions the attached enzymes are previously coated with a protective polymeric shell.4 Finally, the material has been 
tested with some tumoral cell lines (human neuroblastoma cells and human lymphoblastic cells) in order to evaluate its 
potential application in antitumoral therapy. 

 

                                                           
1 Tang, F.; Li, L.; Chen, D. Adv. Mater., 2012, 24, 1504–1534. 
2 Ruiz-Hernández, E.; Baeza, A.; Vallet-Regí, M. ACS Nano, 2011, 5, 1259-1266. 
3 Baeza, A.; Guisasola, E.; Ruiz-Hernández, E.; Vallet-Regí, M. Chem. Mater., 2012, 24, 517-524. 
4 Yan, M.; Du, J.; Gu, Z.; Liang, M.; Hu, Y.; Zhang, W.; Priceman, S.; Wu, L.; Zhou, H.; Liu, Z.; Segura, T.; 
Tang, Y.; Lu, Y. Nat. Nanolett. 2010, 5, 48-53. 
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The development of novel nanocarriers able to transport different therapeutic agents to tumors, destroying selectively the 
tumoral cells without affecting the healthy ones has received great attention in the recent years.1 These nanocarriers have 
been designed to transport and release cytotoxic compounds, even only in the presence of certain stimulus such as pH, 
magnetic fields, etc.2,3 However, if the carrier transports cytotoxic species, which usually present high toxicity, premature 
release before to reach the target tissue could originate lack of efficacy and undesirable side effects. In our research group 
we have produced a novel carrier able to generate the cytotoxic agents, instead of transporting the toxic drug in the 
activated form. This system is based on the combination of a mesoporous silica nanoparticle loaded with a non-toxic pro-
drug (indol-3-acetic acid) with the enzyme responsible for its conversion into the toxic species (Horse radish peroxidase), 
covalently attached on the particle surface. The mesoporous matrix has been engineered to maintain a controllable release 
of the pro-drug during 8 hours. Moreover, in order to prevent the premature degradation of the enzyme in physiological 
conditions the attached enzymes are previously coated with a protective polymeric shell.4 Finally, the material has been 
tested with some tumoral cell lines (human neuroblastoma cells and human lymphoblastic cells) in order to evaluate its 
potential application in antitumoral therapy. 
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2 Ruiz-Hernández, E.; Baeza, A.; Vallet-Regí, M. ACS Nano, 2011, 5, 1259-1266. 
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Chemotherapy is based on the administration of potent cytotoxic drugs able to destroy tumoral cells and have constituted 
the main therapeutic strategy for the treatment of aggressive tumors for over 100 years. However, one of its main 
drawbacks is the lack of selectivity against tumoral cells, which leads to numerous side effects compromising the patient 
life. In the recent years, special attention is devoted to the design of nanocarriers able to selectively transport these 
cytotoxic drugs to tumoral cells, releasing their cargo in a controlled manner once there.1 Among these systems, stimuli-
responsive nanoparticles able to trigger the drug release only in the presence of certain stimuli, whose may be caused by 
the disease process itself (pH, redox changes, etc.) or externally generated (magnetic fields, etc.) have been described as 
the most promising candidates to improve the therapeutic area. 

2,3Among the different stimuli, light constitutes an ideal 
stimulus for drug delivery purposes due to it allows spatially and temporally control by finely selecting the area and the 
exposure time. Moreover, light can be locally applied to internal tumoral areas using optic probes. 

4 Herein, we report a 
new MCM-41 stimuli-responsive nanocarrier able to release its cargo in response to light irradiation at 360 nm. In our 
system, transferrin, whose receptors are usually overexpressed in many human tumors, is attached to the pore entrances 
through photo-cleavable linkers in order to avoid the premature release of the drug trapped within the pore structure. 
Thus, transferrin performs a dual function as gatekeeper and targeting agent towards tumor cells.  

 

                                                                        
1 Vallet-Regí, M.; Ruiz-Hernández, E.; Gónzalez, B.; Baeza, A. J. Biomat. Tissue Eng., 2011, 1, 6-29.  
2 Ruiz-Hernández, E.; Baeza, A.; Vallet-Regí, M. ACS Nano, 2011, 5, 1259-1266. 
3 Baeza, A.; Guisasola, E.; Ruiz-Hernández, E.; Vallet-Regí, M. Chem. Mater., 2012, 24, 517-524. 
4 Brown, S. B.; Brown, E. A.; Walker, I. Lancet Oncol., 2004, 5, 497-508. 
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A Brief History Of Coordination Polymers And Metal-Organic 
Frameworks, And Presentation Of The IUPAC 2013 Recommendations 

On Terminology 
 

Lars Öhrström 
 
Coordination Polymers1 and Metal-Organic Frameworks2,3, colloquially known as MOFs, constitute an 
interdisciplinary field with its origins in inorganic and coordination chemistry that has expanded rapidly the last two 
decades, and is now also attracting the interest of the chemical industry4,5.  An IUPAC task group was formed in 2009 
to resolve questions related to: “Coordination polymers and metal organic frameworks: terminology and 
nomenclature guidelines”,6 and a set of terms, definitions and recommendations has now been provided.7 These 
guidelines will be presented and set into the framework of the 300 year old history of coordination polymers and 
MOFs. 

 

 
A hierarchical terminology is recommended where the most general term is coordination polymer. Coordination 
networks are a subset of coordination polymers and metal-organic frameworks (MOFs) a further subset of 
coordination networks. One of the criteria a MOF needs to fulfill is that it contains potential voids but no physical 
measurements of porosity or other properties are demanded per se. The use of topology and topology descriptors to 
enhance the description of crystal structures of MOFs and 3D-coordination polymers is furthermore strongly 
recommended. 
 
(1) Batten, S. R.; Turner, D. R.; Neville, M. S. Coordination Polymers: Design, Analysis and Application; RSC: Cambridge, 
2009. 
(2) Rowsell, J. L. C.; Yaghi, O. M. Microporous Mesoporous Mater. 2004, 73, 3. 
(3) Long, J. R.; Yaghi, O. M. Chem. Soc. Rev. 2009, 38, 1213. 
(4) Jacoby, M. In Chemical & Engineering News, 2008; Vol. 86, p 13. 
(5) Czaja, A. U.; Trukhan, N.; Müller, U. Chem. Soc. Rev. 2009, 38, 1284. 
(6) Öhrström, L. Chem. Int. 2010. 
(7) Batten, S. R.; Champness, N. R.; Chen, X. M.; Garcia-Martinez, J.; Kitagawa, S.; Öhrström, L.; O'Keeffe, M.; Suh, M. P.; 
Reedijk, J. Pure and Appl. Chem. 2013, in press. 
Keywords: coordination polymer, metal-organic framework, terminology, history 
 

 
 

COORDINATION 
POLYMER 

 
 

COORDINAT
ION 

NETWORK 

   
 
 

MOF 
  
 
 
           



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Materials Science / MS-P-02

1371

A Brief History Of Coordination Polymers And Metal-Organic 
Frameworks, And Presentation Of The IUPAC 2013 Recommendations 

On Terminology 
 

Lars Öhrström 
 
Coordination Polymers1 and Metal-Organic Frameworks2,3, colloquially known as MOFs, constitute an 
interdisciplinary field with its origins in inorganic and coordination chemistry that has expanded rapidly the last two 
decades, and is now also attracting the interest of the chemical industry4,5.  An IUPAC task group was formed in 2009 
to resolve questions related to: “Coordination polymers and metal organic frameworks: terminology and 
nomenclature guidelines”,6 and a set of terms, definitions and recommendations has now been provided.7 These 
guidelines will be presented and set into the framework of the 300 year old history of coordination polymers and 
MOFs. 

 

 
A hierarchical terminology is recommended where the most general term is coordination polymer. Coordination 
networks are a subset of coordination polymers and metal-organic frameworks (MOFs) a further subset of 
coordination networks. One of the criteria a MOF needs to fulfill is that it contains potential voids but no physical 
measurements of porosity or other properties are demanded per se. The use of topology and topology descriptors to 
enhance the description of crystal structures of MOFs and 3D-coordination polymers is furthermore strongly 
recommended. 
 
(1) Batten, S. R.; Turner, D. R.; Neville, M. S. Coordination Polymers: Design, Analysis and Application; RSC: Cambridge, 
2009. 
(2) Rowsell, J. L. C.; Yaghi, O. M. Microporous Mesoporous Mater. 2004, 73, 3. 
(3) Long, J. R.; Yaghi, O. M. Chem. Soc. Rev. 2009, 38, 1213. 
(4) Jacoby, M. In Chemical & Engineering News, 2008; Vol. 86, p 13. 
(5) Czaja, A. U.; Trukhan, N.; Müller, U. Chem. Soc. Rev. 2009, 38, 1284. 
(6) Öhrström, L. Chem. Int. 2010. 
(7) Batten, S. R.; Champness, N. R.; Chen, X. M.; Garcia-Martinez, J.; Kitagawa, S.; Öhrström, L.; O'Keeffe, M.; Suh, M. P.; 
Reedijk, J. Pure and Appl. Chem. 2013, in press. 
Keywords: coordination polymer, metal-organic framework, terminology, history 
 

 
 

COORDINATION 
POLYMER 

 
 

COORDINAT
ION 

NETWORK 

   
 
 

MOF 
  
 
 
           

Preparation And Characterization Of Ethylenediamine Modified Nonwoven 
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Adsorption is commonly regarded as an effective and economical method for water treatment. Various types of adsorbents 
(such as activated carbon, natural sorbents, biosorbents, silica and polymeric based materials) have been studied for the 
adsorption of metal ions from aqueous solutions. The adsorption properties of these adsorbents depend on the chemical 
properties of functional group(s) on their surfaces, where it has been found that an adsorbent containing nitrogen-based 
ligands (such as, amino, amidoxime, imidazole, triazole and hydrazine groups) was effective in forming chelate with metal 
ions. Utilization of radiation processing for the preparation of chelating fibrous materials by introducing novel functional 
groups to the chemical structure of commercially available fibers is a versalite approach for producing novel adsorbents. 
Polyethylene/polypropylene (PE/PP) nonwoven fibers are important synthetic fibers that are commercially available and 
have been used as trunk materials after functionalization in many applications. Functionalizations of plain 
polyethylene/polypropylene (PE/PP) nonwoven fibers confer chelating ability for the interactions of metal ions. Radiation 
induced graft polymerization offers an effective approach to introduce some desirable functional properties into the 
polymer, thus expanding its applications without adversely affecting the backbone structure [1-3]. The most widely used 
precursor monomers for graft polymerization are styrene and glycidylmethacrylate (GMA), as these precursors can be 
modified easily into various functional groups.  
 
In this study, a novel ethylenediamine (EDA) containing nonwoven fiber was prepared by means of radiation induced graft 
polymerization. For this purpose, glycidyl methacrylate (GMA) was grafted onto polyethylene coated polypropylene 
nonwoven fibers (NWF) in emulsion medium by using radiation induced graft polymerization. Epoxy groups of grafted GMA 
were then modified with EDA molecules. Optimum conditions for modification were conducted in different (water, 
methanol, isopropanol and dioxane) solvents. Maximum modification was obtained in 70 % (w/w) EDA solution in 
isopropanol  at 70 °C. Prepared nonwoven fibers were characterized by spectroscopic and thermal analysis techniques.   
 
References 
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2. P. Akkaş Kavaklı, N. Seko, M. Tamada and O. Güven, Sep. Sci. Technol. 39 1631 (2004). 
3. P. Akkaş Kavaklı, C. Kavaklı, N. Seko, M. Tamada and O. Güven, Nucl. Instrum. Meth. B 265, 204 (2007). 
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Carbon nanotubes (CNTs) have attracted growing attention in nanotechnology because of their outstanding high 
mechanical, thermal, and electrical properties. At present, much interest is being paid to their solubilisation and application 
in a variety of different fields. The covalent attachment of functional groups through reactions involving the -conjugated 
skeleton of single-walled (SW) or multi-walled (MW)CNTs is one of the most used methodology. Among the possible 
reactions, 1,3-dipolar cycloadditions play an important role in the sidewall functionalization of CNTs. Azomethine ylides and 
nitrile imines are 1,3-dipoles widely used for the organic functionalization of SWCNTs, whereas nitrones, easily available, 
stable and versatile 1,3-dipoles have not been reported so means for the functionalization of nanotubes. We report in this 
communication on our studies of the reactivity of carbon nanotubes towards a class of reactive and enantiopure 1,3-
dipoles, like the cyclic five-membered pyrroline N-oxides.  

 
The investigation, corroborated by computational studies, to justify the observed unique reactivity will be reported. Other 
effective means of functionalization of nanotubes, which make use, for example, of the copper catalysed Huisgen 
cycloaddition of azides, will be also discussed.  
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Tetraphenylporphyrins (TPPs) are of great interest owing to their use in many fields of science and technology.1,2 In this 
study, emission-based oxygen sensing properties of highly luminescent tetraphenylporphyrin molecules were investigated 
in polystyrene, ethyl cellulose, poly(1-trimethylsilyl-1-propyne) and poly(isobutyl methacrylate) matrices. The effect of 
perfluorochemicals (PFCs) on oxygen sensitivity and stability of the sensor materials was also examined. Fluorescence 
intensity and lifetime measurements of meso-tetraphenylporphyrinato Zn(II) (ZnTPP) and meso-tetraphenylporphyrin 
(H2TPP) materials were performed in the concentration range of 0-100% pO2. The fluorescence intensity variation of H2TPP 
vs oxygen was 86% (Fig.1). H2TPP-based composite also yielded higher Stern Volmer constant, faster response and 
regeneration time, excellent long term photostability and larger linear response range compared to ZnTPP. The detection 
limit of oxygen for H2TPP was less than 0.5 %.  When stored in sealed bags protected from sunlight, no decrease in oxygen 
sensitivity was observed during approximately 5 months.  

 
Figure 1. Fluoresence spectra of H2TPP under steps of O2 partial pressures (pO2 %). 
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Crystallization is an operation to the basis of the manufacture of numerous pharmaceutical  substances.  As stage of 
generation of the particles, it conditions the physical and chemical qualities of the product.  Therefore, crystallization is  at 
the origin of the future quality  of the  used powder [1]. 
Considering the features of the polymorphous as well as their very  near  thermodynamic  properties, crystallization proves 
to be difficult  understand and to master. 
In this context, we developed a simple microfluidis system for the production of  calibrated droplets using  T junction 
geometry (figure1). 
In a first part, we studied the effect of the physico-chemical properties of two phases used on the size of the droplets 
formed  in order  to control precisely the size of these droplets. 
 In a second part, we studied  solubility of the polymorphous shapes of the lactose and caffeine using  the successive 
additions method. According ti this study, we could deduct the limit of the metastable zone.  
The study of crystallization permitted to determine the nucleation  frequency  for each of the two substance,  as well as the 
optimal conditions for the obtaining of pharmaceutical substances of size, crystalline structure and well defined properties. 

 

Figure 1: Droplets formation in T junction microfluidic system. 

Key words: crystallization, nucleation, microfluidic, droplets, polymorphs. 
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We herein report the control synthesis of highly monodispersed water soluble, stable, small sized starch capped-silver 
nanoparticles (Ag-NPs), via an eco-friendly, completely green method in a natural polymeric media. The method involved 
the use of silver nitrate, starch and maltose as the silver precursor, stabilising agent and reducing agent respectively in an 
aqueous solution without the use of an accelerator. By varying the reaction time, we monitored the optical and structural 
properties of the colloidal Ag-NPs. The nanoparticles were characterised using UV-vis absorption spectroscopy, Fourier 
transform infrared spectroscopy (FTIR), transmission electron spectroscopy (TEM) and high resolution electron transmission 
microscopy (HRTEM). The absorption maxima of the as-synthesised materials at different reaction times showed 
characteristic silver surface plasmon resonance (SPR) peak.  The TEM image at 1 h reaction time showed well-defined 
monodispersed, spherical particle in a self assembly neck-lace arrangement. The particles were in the range 1.8-6.3 nm with 
an average particle diameter of 3.70  0.99 nm. As the reaction time increased, the particle size increased and then began 
to decrease after 24 h. The average particle diameter of 2.47  0.53 nm was obtained at the end of the reaction. The 
mechanism for the controlled synthesis in this small sized range is discussed. The high resolution image confirmed the high 
crystallinity of all the materials. This synthesis offers a cleaner and greener method for the controlled synthesis of Ag-NPs 
without the use of any hazardous complexant or accelerator. 
 

 
Figure 1: TEM image of the as-synthesised Ag nanoparticles at 1 h reaction time. 
Keywords: silver nanoparticles; starch; maltose; green synthesis; optical spectroscopy; electron microscopy 
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A novel diamine monomer N, N′-(4, 4′-Sulfonylbis(4, 1-phenylene)bis(azanediyl))bis (thioxomethylene)bis(2-(4-
aminophenoxy)acetamide) (SPTA) containing amide, thiourea, ether and sulfone linkages was synthesized from the 
reduction of dinitrocompound, N, N′-(4, 4′-Sulfonylbis(4, 1-phenylene)bis(azanediyl))bis (thioxomethylene)bis(2-(4-
nitrophenoxy)acetamide)(SPTN). The structures of the resulting monomers were characterized by elemental analysis, FTIR, 
1H and 13C NMR techniques. Afterwards, this diamine was polycondensed with four different aromatic dianhydrides(BPDA, 
PMDA,ODPA and 6FDA) to obtain aromatic polyimides with ηinh of 0.74-0.78dL/g, depending on dianhydride used. The 
resulting polyimides exhibited ample solubility in organic solvents (DMAc, DMF, DMSO and NMP) and were obtained in 
quantitative yield. The morphology of these polymers was investigated by X-Ray Diffraction (XRD), and the results showed 
broad reflections originated from their low crystalinities. GPC measurements of polyimides revealed Mw around 81,000-
84,000. Moreover, thermogravimetric analysis indicated that these polyimides were fairly stable up to 400°C. 

Biocompatibility of these polyimides was determined by MTT-assay. Primary human dermal fibroblasts were 
isolated from the skin removed during abdominoplasty or breast reduction surgery. Fibroblasts were grown in DMEM 
supplemented with 10% of fatal bovine serum, glutamine, penicillin- streptomycin and fungizone at 37⁰C. Quantitative 
analysis of metabolic activity of fibroblasts with 10% FCS in the presence of these polyimides using MTT based metabolic 
activity assay on tissue culture plastic(TCP) in indirect and direct contact with these polyimides. Indirect experiment was 
performed for 48 hours, whereas in case of direct contact the cell viability was determined every 1, 3 and 6 days using MTT 
assay. There was no significant difference in cellular viability, when polyimides were placed in direct contact with fibroblasts 
at day 1, 3 and 6. It means that these polyimides were inert and biocompatible. 
References:  
1. Wei, T. B.; Chen, J. C.; Wang, X. C. Synth Commun. 26, 1147-1151 (1996)  
2. Mallakpour S, Shahmohammadi MH PolymInt 53:184–190(2004) 
3. GhulamWaris, HumairaMasoodSiddiqi, Michael Bolte, RizwanHussain, ZareenAkhtarColloid PolymSci, 
doi:10.1007/s00396-013-2892-2, 0303-402X(2013) 
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A novel diamine monomer N, N′-(4, 4′-Sulfonylbis(4, 1-phenylene)bis(azanediyl))bis (thioxomethylene)bis(2-(4-
aminophenoxy)acetamide) (SPTA) containing amide, thiourea, ether and sulfone linkages was synthesized from the 
reduction of dinitrocompound, N, N′-(4, 4′-Sulfonylbis(4, 1-phenylene)bis(azanediyl))bis (thioxomethylene)bis(2-(4-
nitrophenoxy)acetamide)(SPTN). The structures of the resulting monomers were characterized by elemental analysis, FTIR, 
1H and 13C NMR techniques. Afterwards, this diamine was polycondensed with four different aromatic dianhydrides(BPDA, 
PMDA,ODPA and 6FDA) to obtain aromatic polyimides with ηinh of 0.74-0.78dL/g, depending on dianhydride used. The 
resulting polyimides exhibited ample solubility in organic solvents (DMAc, DMF, DMSO and NMP) and were obtained in 
quantitative yield. The morphology of these polymers was investigated by X-Ray Diffraction (XRD), and the results showed 
broad reflections originated from their low crystalinities. GPC measurements of polyimides revealed Mw around 81,000-
84,000. Moreover, thermogravimetric analysis indicated that these polyimides were fairly stable up to 400°C. 

Biocompatibility of these polyimides was determined by MTT-assay. Primary human dermal fibroblasts were 
isolated from the skin removed during abdominoplasty or breast reduction surgery. Fibroblasts were grown in DMEM 
supplemented with 10% of fatal bovine serum, glutamine, penicillin- streptomycin and fungizone at 37⁰C. Quantitative 
analysis of metabolic activity of fibroblasts with 10% FCS in the presence of these polyimides using MTT based metabolic 
activity assay on tissue culture plastic(TCP) in indirect and direct contact with these polyimides. Indirect experiment was 
performed for 48 hours, whereas in case of direct contact the cell viability was determined every 1, 3 and 6 days using MTT 
assay. There was no significant difference in cellular viability, when polyimides were placed in direct contact with fibroblasts 
at day 1, 3 and 6. It means that these polyimides were inert and biocompatible. 
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Arrays of ZnO nanowires have been described as interesting nanostructures for DSSC applications. The nanowires act as a 
direct pathway for the electron transfer from the excited dye to the front contact, which favors the charge collection in the 
cell.  
Structural, morphological and optical properties of ZnO thin films grown by electrodeposition under different conditions, 
depending on the synthesis conditions (variation of [ZnCl2]) we have shown that it is possible to act on the controlled size 
nanowires (length and diameter) , it was concluded that the electrodes manufactured with 70 °C, during 40 minutes with a 
concentration of electrolyte of 5.10-4 M of chloride zinc and 0.1M of potassium chloride to support the solution and a 
potential of deposit of -1 V/ECS are the most powerful.  

The favorable growth direction of ZnO crystals is (002), indicating that the grains are oriented with the c-axis perpendicular 
to the substrate. In this pattern, the intensity of (100) and (101) peaks of the ZnO nanostructures varied with potential 
deposition, indicating the change of the crystalline degree of the film.  

In order to investigate the optical properties of the ZnO films, UV measurements were performed at room temperature. 

Keywords: ZnO, Dye solar cells, Optical properties, Nanowi 
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In this investigation, the maleic anhydride (MA)(with various concentrations, 2, 4, 6, 8, 10 wt%) was grafted onto the 
surface of plasma (40W) treated (with various treatment times, 1, 3, 5, 7 min.) high density polyethylene (PHDPE) by using 
reactive grafting method.  The MA-g-PHDPE was analyzed by FT-IR, stress-strain, melt flow index, ESCA and SEM.  The 
amount of gradted MA on the surface of MA-PHDPE was also measured by titration method using NaOH solution.  
Furthermore, the MA-g-PHDPE (2, 6, 10 wt% MA, 40W, 7min.) were blended with starch/HDPE as compatibilizer to form 
partial degradable blends.  The stress-strain and burial degradation analysis of starch/MA-g-PHDPE/HDPE were also 
analyzed.  The tensile strength and elongation of starch/HDPE could be increased as the MA-g-PHDPE was added as 
compatibilizer.   

 
 
Figure.1: The SEMs of various types of MA(2wt%) -g-PHDPE/HDPE/starch.(a)10/90/333, (b)30/70/333, (c)50/50/333  
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In this investigation, the maleic anhydride (MA)(with various concentrations, 2, 4, 6, 8, 10 wt%) was grafted onto the 
surface of plasma (40W) treated (with various treatment times, 1, 3, 5, 7 min.) high density polyethylene (PHDPE) by using 
reactive grafting method.  The MA-g-PHDPE was analyzed by FT-IR, stress-strain, melt flow index, ESCA and SEM.  The 
amount of gradted MA on the surface of MA-PHDPE was also measured by titration method using NaOH solution.  
Furthermore, the MA-g-PHDPE (2, 6, 10 wt% MA, 40W, 7min.) were blended with starch/HDPE as compatibilizer to form 
partial degradable blends.  The stress-strain and burial degradation analysis of starch/MA-g-PHDPE/HDPE were also 
analyzed.  The tensile strength and elongation of starch/HDPE could be increased as the MA-g-PHDPE was added as 
compatibilizer.   

 
 
Figure.1: The SEMs of various types of MA(2wt%) -g-PHDPE/HDPE/starch.(a)10/90/333, (b)30/70/333, (c)50/50/333  
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In this study, the nano graphite platelet (NGP) was exfoliated by ultrasonic treatment of expanded graphite (EG) in queous 
alcohol solution. From SEM, it could be seen that the EG was obviously exfoliated to form NGP. Results show that the NGP 
was exfoliated with enhancement of ultrasonic power. Considering all ultrasonic time, the power of 600W with 5 minute 
was chose in order to find the optimum condition as conductive filler. The NGP was blended with ethylene–vinyl acetate 
(EVA) to prepare the flexible nanocomposite. As the NGS was added 45 phr into EVA, the EMI shielding of nanocomposite 
was achieved 5 dB. In order to improve the EMI SE of nanocomposite, the CB (BP-2000) was added 30 phr into 
45NGP/EVA nanocomposite. The EMI SE of 30C/45NGP/EVA nanocomposite was obviously increased from 5 to 30 dB. 
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Figure 1: The EMI SE of nanocomposite 
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In the modern world Chemical education should be the integral part of environmental education and education for a 
sustainable development. In order to understand the global problems coursed by the human impact on the environment, it 
is necessary to train professionals processing the profound knowledge of chemical processes. The technologies of green 
chemistry are coming instead of traditional chemical technologies. This knowledge has to be propagandized in modern 
scientific community and deepened in educational process at universities and schools. This task during the last decades has 
been realized in D. Mendeleyev University of Chemical Technology of Russia. 
The stages of realization of the educational program "Chemistry for  Sustainable Development" at D. Mendeleyev 
University: 

1. The organization of the first in Russia Department for the Problems of Sustainable Development (1995). 
2. The aggregation of several departments of the University into the Institute of Chemistry and Problems of 

Sustainable Development (2000). 
3. The organization of the Higher College of Rational Use of Natural Resources (2002). The College is to give 

interdisciplinary system education in the field of the sustainable development on the basis of profound studying of a wide 
range of natural science, humanitarian and special disciplines. At the present time 70 students study in the College. Among 
76 graduates of the college with the qualification "ecologist" 12 graduated with honors. 

4. The organization of the scientific and educational center "Green Chemistry and Rational Use of Natural 
Resources" (2005). The mission of the center is to give a chance to realize theoretical knowledge of students at practical 
level, to involve them into the activities of the Russian Academy of Sciences with the perspective to continue the research 
at the professional level after the graduation. 

5. The organization of the UNESCO Chair in Green Chemistry for Sustainable Development (2012) at D. Mendeleev 
University. The disciplines to be taught at UNESCO Chair are as follows: 

 The problems of sustainable development  
 Technogenic risks analysis and management  
 Green Synthesis of Phosphorus-Containing Polymers  
 Code of conduct of chemists and ethics of science  
 Environmental Chemistry  
 Simulation methods as applied to education for sustainable development  
 Modeling of pollutants’ migration processes in geosphere  
 Radiation Emergency Situations. 

Keywords: Environmental Education, Green Chemistry, Education for Sustainable Development 
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In the modern world Chemical education should be the integral part of environmental education and education for a 
sustainable development. In order to understand the global problems coursed by the human impact on the environment, it 
is necessary to train professionals processing the profound knowledge of chemical processes. The technologies of green 
chemistry are coming instead of traditional chemical technologies. This knowledge has to be propagandized in modern 
scientific community and deepened in educational process at universities and schools. This task during the last decades has 
been realized in D. Mendeleyev University of Chemical Technology of Russia. 
The stages of realization of the educational program "Chemistry for  Sustainable Development" at D. Mendeleyev 
University: 

1. The organization of the first in Russia Department for the Problems of Sustainable Development (1995). 
2. The aggregation of several departments of the University into the Institute of Chemistry and Problems of 

Sustainable Development (2000). 
3. The organization of the Higher College of Rational Use of Natural Resources (2002). The College is to give 

interdisciplinary system education in the field of the sustainable development on the basis of profound studying of a wide 
range of natural science, humanitarian and special disciplines. At the present time 70 students study in the College. Among 
76 graduates of the college with the qualification "ecologist" 12 graduated with honors. 

4. The organization of the scientific and educational center "Green Chemistry and Rational Use of Natural 
Resources" (2005). The mission of the center is to give a chance to realize theoretical knowledge of students at practical 
level, to involve them into the activities of the Russian Academy of Sciences with the perspective to continue the research 
at the professional level after the graduation. 

5. The organization of the UNESCO Chair in Green Chemistry for Sustainable Development (2012) at D. Mendeleev 
University. The disciplines to be taught at UNESCO Chair are as follows: 

 The problems of sustainable development  
 Technogenic risks analysis and management  
 Green Synthesis of Phosphorus-Containing Polymers  
 Code of conduct of chemists and ethics of science  
 Environmental Chemistry  
 Simulation methods as applied to education for sustainable development  
 Modeling of pollutants’ migration processes in geosphere  
 Radiation Emergency Situations. 
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Nowadays in the University of San Carlos of Guatemala, chemistry courses are strictly introduced directly to the students to 
a deep sea of science. They may not have any background knowledge on sciences, nor may the teacher know their different 
ways of learning. Teaching chemistry in the only public university of a third world country encouraged us to find a striking 
way of making chemistry understandable and engaging for an audience of poor educational background. Following a 
cognitive and constructivist strategies, we created a system of going “backwards” on the classic system of chemical 
education[1], a controversial approach that has led to successful results for the last year.  
 
As a team, we created a model for the chemistry section of the Science in Foreign Language Course (Technical English) that 
students must take while doing freshman and sophomore year at the Universidad de San Carlos de Guatemala. We divided 
the scheme in three levels: macroscopic (level 1), molecular and atomic (level 2) and electronic and nuclear (level 3)[3][5]. 
Each more engaging than the other one, the point was to make them see how chemistry is everywhere and to let them 
appreciate more the importance of it. Taking the advantage of technology and the fact that 96% of the classroom had 
access to internet, we distributed information and let students had access to other kind of learning, using Journal of 
Chemical Education papers, TedTalks and YouTube videos that made an easy way to understand science[2][4]. As a merely 
appreciative inquiry, we reached a high level of appreciation and an improvement of knowledge they learned while taking 
General Chemistry courses on parallel, as seen in students’ participation and comments on after-class conversations. 
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In science and technology education laboratory experiments and other activities, provide students to learn by 
understanding and by constructing scientific notions in their minds through applying them [1]. Working methods of 
chemistry, which is one of these sciences, laws and the application of its findings in every area of daily life makes up its 
applicable quality [2]. The aim of this study to determine science teachers’ science and technology classes “Substance and 
change” learning area activities application levels and to evaluate them according to various demographical variables; the 
collecting of the ideas as to application and to determine the difficulties encountered during its application. The sampling of 
the study is made up of science teachers in Istanbul. The quantitative data collecting instrument is "Activity Application 
Scale which is developed by Özmen (2003) [3] which was updated by Doğan (2009) [4]. As a tool for qualitative data 
collecting questionnaire which including open-ended questions are developed by researchers based on expert opinions. 
SPSS 16.00 is used to analyze the quantitative data. Mann Whitney-U test have been conducted to monitor the scores taken 
from the scales in terms of demographic variables. Qualitative data analysis was conducted using content analysis, table of 
percentage and frequency was constructed. No meaningful difference has been found between activities application levels 
of science teachers, their gender and their undergraduate study; however meaningful difference has been found according 
to their length of service. It has been understood that one fourth of science teachers apply all the activities in “Substance 
and Change” learning level; the reason why they can’t apply all the activities are; the intensive course syllabus, the lack of 
time or materials, the fact that the classes are crowded which makes class management in such activities difficult. Half of 
the teachers expressed they prefer activities of other subjects such as activities that take part in “Substance and Change” 
subject, and also expressed that students find these activities more entertaining and they like them more, also these 
activities are more authentic, and are easy to understand and make connections. It has been found that the most difficult 
subjects for teachers to teach are notions such as; atom, molecule, element, pure substance, compound, chemical 
phenomenon, chemical change.  
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In science and technology education laboratory experiments and other activities, provide students to learn by 
understanding and by constructing scientific notions in their minds through applying them [1]. Working methods of 
chemistry, which is one of these sciences, laws and the application of its findings in every area of daily life makes up its 
applicable quality [2]. The aim of this study to determine science teachers’ science and technology classes “Substance and 
change” learning area activities application levels and to evaluate them according to various demographical variables; the 
collecting of the ideas as to application and to determine the difficulties encountered during its application. The sampling of 
the study is made up of science teachers in Istanbul. The quantitative data collecting instrument is "Activity Application 
Scale which is developed by Özmen (2003) [3] which was updated by Doğan (2009) [4]. As a tool for qualitative data 
collecting questionnaire which including open-ended questions are developed by researchers based on expert opinions. 
SPSS 16.00 is used to analyze the quantitative data. Mann Whitney-U test have been conducted to monitor the scores taken 
from the scales in terms of demographic variables. Qualitative data analysis was conducted using content analysis, table of 
percentage and frequency was constructed. No meaningful difference has been found between activities application levels 
of science teachers, their gender and their undergraduate study; however meaningful difference has been found according 
to their length of service. It has been understood that one fourth of science teachers apply all the activities in “Substance 
and Change” learning level; the reason why they can’t apply all the activities are; the intensive course syllabus, the lack of 
time or materials, the fact that the classes are crowded which makes class management in such activities difficult. Half of 
the teachers expressed they prefer activities of other subjects such as activities that take part in “Substance and Change” 
subject, and also expressed that students find these activities more entertaining and they like them more, also these 
activities are more authentic, and are easy to understand and make connections. It has been found that the most difficult 
subjects for teachers to teach are notions such as; atom, molecule, element, pure substance, compound, chemical 
phenomenon, chemical change.  
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Problem solving skills are important for every area of life and in all science branches [1]. So especially increasing the success 
in algorithmic problem solving structure and in problem solving are regarded as the centre for almost all kinds of 
educational programs; and this subject is a subject studied by many educators and psychologists [2-5]. 
The aim of this study is to determine the relations between algorithmic chemistry problems solving skills and academic 
success of pre-service teachers studying at Educational Faculty Primary Education Department and Special Education 
Department and who have studied chemistry in General Chemistry lessons and evaluate them according to some 
demographical variables. 
Relational scanning model is used in this study. The sampling of the study is made up of pre-service teachers who study in 
Primary School Education, Science Teaching, Class Teaching and Special Education Department Teaching of the Gifted; and 
who have studied general chemistry. 
Data Collecting Tools: 1. Algorithmic General Chemistry Problems Studying Form (AGCPSF) has been prepared to determine 
general chemistry solving skills of pre-service teachers who took part in the study. AGCPSF includes; mole concept, mole 
mass calculating, molarity, normality, molecule formula finding, algorithmic general chemistry problems concerning some 
gas laws. 2. General Chemistry Passing Grades (GCPG) are regarded as the pre-service teachers’ academic success scores. 
SPSS 16.0 is used in analysis of research data. ANOVA, independent group t-test, Mann- Whitney U, Kruskal Wallis test and 
Pearson correlation coefficient techniques have been used to determine the relations between points among groups.  
According to the findings of the study, AGCPSF and GCPG points have been found to be high in Teaching of the Gifted 
Department students, in Science Teaching and Class Teaching Department students. The AGCPSF and GCPG scores of 
female pre-service teachers are considerably higher than male pre-service teachers. According to the educational type in 
Secondary School education, AGCPSF scores are considerably higher in Anatolian and General High Schools; however no 
meaningful difference has been found in GCPG points. A meaningful statistical positive relation has been found between 
AGCPSF and GCPG points. 
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Creative drama is an activity for the whole child that grows from ‘‘not having knowledge poured in by the teacher, but 
rather from participating in activities that challenge his deepest interest and highest powers [1]. Research has indicated 
that creative drama helps students to clarify and monitor their science learning through discourse and feedback because 
students, along with their teachers, are actively evaluating their understandings, seeking clarification and feedback from 
the teacher and each other as they engage in creating the science drama [2-5]. In this study, it was aimed to investigate the 
effects of creative drama activities on 6th grade students’ understanding of particulate nature of matter. This study was 
conducted based on a quasi-experimental design. 36 sixth grade students in a class in a public elementary school in 
Istanbul, Turkey participated in this study. Students were assigned to experimental (n=18) and control groups (n=18) based 
on their scores obtained from pre- achievement test and science and technology lesson exam. In the experimental group, 
the topic of particulate nature of matter was taught through creative drama activities to the students, whereas in the 
control group the same topic was taught through traditionally designed science and technology curriculum during four 
weeks, 4 class hours in per week. Achievement test was administered to each group as a pre- and post-test to assess their 
understanding of the aforementioned subject. Wilcoxon sign rank tests results indicated that while experimental group 
students’ mean score increased significantly (z=3.19, p= 0.002), increasing of control group students’ mean score was not 
significant (z=1.16, p=0.245). Mann Whitney- U test results also showed that there was a significant difference between 
control and experimental groups’ mean scores (U= 97.50, p=0.04). As a conclusion, the results of the study indicated that 
instruction based on creative drama activities caused a significantly better acquisition of scientific concepts related to 
particulate nature of mater when compared to traditional approach. In the light of the findings, it is suggested that creative 
drama activities should be developed and used to promote students’ understanding in science subjects.  
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Laboratory instruction appeals as a way of allowing students to learn with understanding and, at the same time, engage in a 
process of constructing knowledge by doing science [1]. In the inquiry-based laboratory environment, students are able to 
observe objects and events, write hypothesis, pose questions, design investigations, propose explanations, collect and 
analyze data, compare proposed explanations [2, 3]. On the other hand, students have few opportunities to engage in 
inquiry-based activities and there has been a lack of effective inquiry materials [4]. For this reason in this study, eight 
inquiry based laboratory activities related to thermochemistry, chemical kinetic, chemical equilibrium, acids and bases, 
electrochemistry were developed in the context of General Chemistry course. In the first step of developing the inquiry 
based laboratory activities, literature was reviewed and students’ understanding and learning difficulties were determined. 
After the learning objectives were identified, worksheets for each inquiry-based laboratory activities were prepared. All 
activities were begun with a story including a problem related to learning issue. It was aimed students to discuss and define 
the problem, and then write their hypothesis. In order to prove their hypothesis, they were required to conduct their 
experiment that they plan and then inquire their findings and discuss whether their hypothesis was accepted or not. In the 
first inquiry based laboratory activity related to thermochemistry, it was aimed students to inquiry the reason of eating fat 
and carbohydrate food for more energy. In the second inquiry based laboratory activity, related to chemical kinetic, it was 
aimed to students to design a laboratory activity to inquiry how heat, surface area, stirring and concentration effects on 
reaction rate. In the third activity, it was aimed students to learn the effect of catalysts on reaction rate in the sample of 
enzymes. The fourth activity was related to chemical equilibrium, and in this activity, students should design a laboratory 
activity to inquiry Le Chatelier Principle. In the fifth inquiry based laboratory activity, students should plan and conduct an 
experiment related to acid-base titration to comprehend the reason of bitter taste of olive oil. The sixth activity related to 
buffers aimed students to comprehend buffer systems. In the seventh activity, it was aimed students to observe the effect 
of concentration on cell potential. At least, in the eight inquiry based laboratory activity related to electrolysis, it was aimed 
students to design an experiment to remove rust on a key and protect it from rust. In the light of the literature review, it is 
believed that those inquiry-based activities positively effect on students’ learning achievements, attitudes and scientific 
thinking skills. In the further research, the effects of those inquiry-based laboratory activities will be assess. 
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Currently, the development in the capacity of laboratories in Thailand evolves very rapidly resulting in higher risks and 
adversely health impacts to laboratory workers especially in the use of hazardous chemicals. However, it is the fact that 
Thailand does not have acts, regulations or decrees issued to directly help the safety management in laboratories. The 
study aims to generate recommendations with practical approaches to improve safety management in a pilot laboratory of 
the Department of Science Service (DSS). Its initial results are used for the preparation of the Draft Act of Legislation on the 
Safety Management for Thailand’s Laboratories. In this study, the metal and trace elements testing laboratory is selected 
for study. The use of this laboratory as a pilot laboratory is suitable in term of its functionality and old laboratory design 
similar to most laboratories in Thailand. Moreover, the pilot laboratory does not have systematic safety management 
although it has been accredited for ISO/IEC 17025. The development of laboratory safety standard documentation in this 
study is determined to provide recommendations to establish good laboratory safety practices that are proper for use in 
the chemical testing laboratory. The documents are consisting of the Draft of DSS’s Laboratory Safety Administration B.E. 
…., Laboratory Safety Management Manual, Chemical Safety Manual, and other supporting documents. The Draft of DSS’s 
Laboratory Safety Administration B.E. …. receives a public hearing from 127 DSS’s personnel and 97.8% of them agree that 
it is applicable and practical for application. The safety assessment of the pilot laboratory shows an increasing of better 
safety management. The audits show improving of safety management from 29.6% to 49.6% within 4 months and to 60.7% 
within 12 months. The results of this study have been used for case study in laboratory safety training and related training 
courses at the Bureau of Laboratory Personnel Development (DSS). It helps to provide practical work safety example for 
trainees. Additionally, the results can also be used as a guideline for other laboratories to develop effective safety 
management as well. 
 
References 

1. National Research Council, Prudent Practices in the Laboratory for Handling and Disposal of Chemicals, National 
Academy Press, Washington, D.C., 1995. 

2. U.S. Department of Labor, Occupational Safety & Health Administration, Occupational Exposure to Hazardous 
Chemicals in the laboratory (29 CFR 1910.1450). 

Keywords: Safety, Laboratory, Testing Laboratory 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemistry Education / CE-P-01

1387

Development Of Laboratory Safety Standard Documentation And Its 

Implementation To Metal And Trace Elements Testing Laboratory  

 

Paweena Kreunin1, Duangkamol Chousrimud2, Benchaporn Borisuthi1 
1 Bureau of Laboratory Personnel Development, Department of Science Service, 10400, 

Bangkok, Thailand 
2 Chemistry Program, Department of Science Service, 10400, Bangkok, Thailand 

Presenting author: paweena@dss.go.th 
 

Currently, the development in the capacity of laboratories in Thailand evolves very rapidly resulting in higher risks and 
adversely health impacts to laboratory workers especially in the use of hazardous chemicals. However, it is the fact that 
Thailand does not have acts, regulations or decrees issued to directly help the safety management in laboratories. The 
study aims to generate recommendations with practical approaches to improve safety management in a pilot laboratory of 
the Department of Science Service (DSS). Its initial results are used for the preparation of the Draft Act of Legislation on the 
Safety Management for Thailand’s Laboratories. In this study, the metal and trace elements testing laboratory is selected 
for study. The use of this laboratory as a pilot laboratory is suitable in term of its functionality and old laboratory design 
similar to most laboratories in Thailand. Moreover, the pilot laboratory does not have systematic safety management 
although it has been accredited for ISO/IEC 17025. The development of laboratory safety standard documentation in this 
study is determined to provide recommendations to establish good laboratory safety practices that are proper for use in 
the chemical testing laboratory. The documents are consisting of the Draft of DSS’s Laboratory Safety Administration B.E. 
…., Laboratory Safety Management Manual, Chemical Safety Manual, and other supporting documents. The Draft of DSS’s 
Laboratory Safety Administration B.E. …. receives a public hearing from 127 DSS’s personnel and 97.8% of them agree that 
it is applicable and practical for application. The safety assessment of the pilot laboratory shows an increasing of better 
safety management. The audits show improving of safety management from 29.6% to 49.6% within 4 months and to 60.7% 
within 12 months. The results of this study have been used for case study in laboratory safety training and related training 
courses at the Bureau of Laboratory Personnel Development (DSS). It helps to provide practical work safety example for 
trainees. Additionally, the results can also be used as a guideline for other laboratories to develop effective safety 
management as well. 
 
References 

1. National Research Council, Prudent Practices in the Laboratory for Handling and Disposal of Chemicals, National 
Academy Press, Washington, D.C., 1995. 

2. U.S. Department of Labor, Occupational Safety & Health Administration, Occupational Exposure to Hazardous 
Chemicals in the laboratory (29 CFR 1910.1450). 

Keywords: Safety, Laboratory, Testing Laboratory 

How To  Motivate Young Educators To Create And To Use  New 
Educational Technologies? 

 

T. G. Myasoedova, O.V. Yarovaya 

D. Mendeleyev University of Chemical Technology of Russia, 125047. Moscow, Russia 

T. G. Myasoedova: tmyas@muctr.ru 
  
Nowadays at  Russian universities new educational technologies, namely computer testing, online learning, multimedia 
courses and so on are being actively introduced. The feature of such an approach in chemical education is that the 
designers of such technologies have to possess the professional knowledge in the subject area (for example, organic 
synthesis, chemical engineering, quantum chemistry etc). According to that, it’s just the lecturers of the natural sciences  
have to create and adopt these technologies. It should be noted that these lecturers must have special knowledge related 
to mastering and usage of modern hard and software.  
D. Mendeleev University of Chemical Technology of Russia (MUCTR) is one of the famous technological establishment 
graduating specialists in chemistry in Russian Federation. In 2012 it was carried out the investigation to identify motives of  
university lecturers (in age less than 35 years)  for creation and usage of new educational technologies in teaching process. 
The majority of respondents have graduated MUCTR, 93% of them are taught more then 1 academic disciplines. 95% of   
respondents are engage in research in addition to teaching activity. They are engaged in research  4-6 years. In spite of this 
only 40% of   respondents believe that the teaching should be combined with research. And 60% of   respondents suppose 
it eligible, but not compulsory.  
The respondents have pronounced need in  professional development. 80% of them would like to have additional 
knowledge in the field of pedagogy and psychology. 77% of the respondents would like to use modern educational 
technologies particularly multimedia facilities for teaching activities, 8% of them are ready to use them in case of need and 
15% of them wouldn’t like to use it at all. 
Only 50% of the lecturers are ready to take part in the creation of the modern educational technologies. Probably this is 
due to the fact that the development of new technologies of teaching requires new knowledge, skills and essential time 
expenditure.  
It was found that the core values in the work for the majority of respondents are the possibility of professional networking 
with experienced colleagues, share experiences with their peers, conditions for creative work, attraction to improvement of 
educational process at university, material encouragement. 
Formation of young educators motivation in the development and use of modern educational technology at Mendeleyev 
university should be built on the basis of their core values. 
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A number of Schiff-bases namely 2-OH-naphthylidene . (p-Cl aniline, trimethoxy aniline , o , m, p –Toluidine) have been 
synthesized and were studied by UV spectroscopy in cyclohexane, all the compounds show signals belong to the enol and 
keto tautomers with % vary between (5-10 %). The compounds were studied for the first time with the (LSR) 

 which resulted in a decrease in the absorbance of the enol band accoto 2-hydroxynaphthylideneaniline in 

non polar solvents and slightly polar solvent companied by an increase in the absorbance of the keto bands with 
observance of isobestic point (IP) KT values= ([keto]/[enol]) were calculated for the compounds at (283ko). On performing 
variable temperature experiments between (283-323 ko), it was observed that the keto form band decreases  whilst an 
increase in the enol form was noticed. The thermodynamic parameters were obtained, ∆H and ∆S has negative values, ∆G 
were almost positive and has small values. The energy difference, from theoretical calculations was found to be small which 
indicate that the two forms are easily convertible .  
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It is considered that the testing is a modern tool and one of the objective methods of assessment of knowledge, abilities 
and skills. This method allows you to provide equal conditions for everyone and use the same criteria for evaluation and 
interpretation of results. It is these advantages contributed to widespread testing, and more recently put forward this form 
of control on the foreground during the checking of students`  knowledge in Russia. 
Physical chemistry and colloid chemistry are the basic disciplines of natural sciences of chemical education. At Mendeleyev 
University the main types of academic work on the course of physical chemistry are lectures, seminars and laboratory work, 
on the course  of colloid chemistry - lectures and laboratory work. . 
In the present study approbation of tests and comparative analysis of the test results and the traditional forms of control 
knowledge among the students of the second and third year were carried out. 
Questions on the main concepts and definitions of these courses were selected based on the content of the branches of 
physical and colloid chemistry from the bank of test items. These questions allow you to determine whether a student has 
mastered in learning specific professional competencies 
 In each test  a variety of questions types were used: open, closed with a choice of single or multiple correct answers, as 
well as to establish the sequence. The ratio of the test tasks was determined on the base of the content subjects. 
As was shown in the studies, the results of testing of most students with good academic performance were lower (10-20%) 
than the results obtained with other forms of control. Conversely, for some students with low academic performance test 
results exceed the results of traditional forms of control. It was found that the test results are also dependent on the type 
of test items. The best results have been observed in cases where the closed test questions with one correct answer 
prevailed.  
Increasing a share of tests  with two correct answers led to an increase in the number of wrong students answers.. With the 
predominance of questions   with multiple-choice questions, the students could not provide the required number of correct 
answers in order to get positive reviews. 
The obtained results indicate that in order to get an objective assessment of students` knowledge, test items and traditional 
forms of control should be combined. 
 
Keywords: methods of assessment of knowledge, testing,physical chemistry and colloid chemistry,students, academic 
performance 
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A rapid change of educational paradigm is taking place over the last decades. From "knowledge-oriented" education 

it is transforming into the education aimed at formation of a competent individual with the characteristic functional 
comprehension [1]. One of the purposes for changes is to alter the approach for the process of acquiring chemistry in a way 
that makes the student a more active participant of the study process [2]. Students’ active participation in the study process 
is closely linked with the students’ scientific inquiry by collaborating, working in pairs or groups.  

In order to develop student’ collaboration skills, teacher must possess appropriate competence. It is, therefore, 
important to clear up how successful teachers are at organizing student’ collaboration. That was studied by observing 
classes (30), analysing the results of student (N=545) and teacher (N=61) questionnaires. 

Experts noted that in approximately 30% of cases collaboration model chosen during the class was not successful 
and teacher could not organize the collaboration methodologically correctly and choose an appropriate collaboration 
model. Students’ indicated that they had had difficulties of collaboration during the performance of inquiry laboratory 
works. Also more than 35% of teachers indicate that they need to improve their skills to organize students’ collaboration 
(Figure 1). 

Figure 1: How self-confident do 
you feel about your ability to 
organise students' 
collaboration effectively? 

Teacher professional 
competence to organize 
student' collaboration and 
scientific inquiry is dependent 
upon the mode of their 
professional development. 
Traditional courses for 
professional development are 
not sufficient for the acquisition of this competence, since they are aimed at acquisition of knowledge only. Skills, on the 
other hand, can be acquired by actually planning the study process, realizing it and analysing the success and imperfection 
of one’s work. For the purpose of teacher professional development it is more efficient to apply innovative models, for 
instance, “learning teams”, which are based on teacher' cooperation and self-reflection and ensure systematic, long-term, 
and progressive professional development. 
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A rapid change of educational paradigm is taking place over the last decades. From "knowledge-oriented" education 

it is transforming into the education aimed at formation of a competent individual with the characteristic functional 
comprehension [1]. One of the purposes for changes is to alter the approach for the process of acquiring chemistry in a way 
that makes the student a more active participant of the study process [2]. Students’ active participation in the study process 
is closely linked with the students’ scientific inquiry by collaborating, working in pairs or groups.  

In order to develop student’ collaboration skills, teacher must possess appropriate competence. It is, therefore, 
important to clear up how successful teachers are at organizing student’ collaboration. That was studied by observing 
classes (30), analysing the results of student (N=545) and teacher (N=61) questionnaires. 

Experts noted that in approximately 30% of cases collaboration model chosen during the class was not successful 
and teacher could not organize the collaboration methodologically correctly and choose an appropriate collaboration 
model. Students’ indicated that they had had difficulties of collaboration during the performance of inquiry laboratory 
works. Also more than 35% of teachers indicate that they need to improve their skills to organize students’ collaboration 
(Figure 1). 

Figure 1: How self-confident do 
you feel about your ability to 
organise students' 
collaboration effectively? 

Teacher professional 
competence to organize 
student' collaboration and 
scientific inquiry is dependent 
upon the mode of their 
professional development. 
Traditional courses for 
professional development are 
not sufficient for the acquisition of this competence, since they are aimed at acquisition of knowledge only. Skills, on the 
other hand, can be acquired by actually planning the study process, realizing it and analysing the success and imperfection 
of one’s work. For the purpose of teacher professional development it is more efficient to apply innovative models, for 
instance, “learning teams”, which are based on teacher' cooperation and self-reflection and ensure systematic, long-term, 
and progressive professional development. 
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The aim of the workshops was professional development of chemistry teachers connected with creating items  aimed at 
checking the understanding of scientific method at ISCED 2 and ISCED 3 levels. 
 
Problem diagnosis:  the new Curriculum [1] for chemistry underlines the role of experiments in teaching chemistry and, for 
the first time, it lists the experiments to be performed in chemistry classes. Nevertheless, the experiments appearing in 
textbooks and exercise books as well as at the final ISCED 2 examination itself concern the understanding of scientific 
method only ostensibly, while they actually measure the amount of information memorized by students. Hence, a need 
arises to conceive novel tools for measuring student’s skills. Polish chemistry teachers have troubles formulating tasks that 
cover designing of experiments and understanding of the scientific method. 
 
Laboratory workshops were carried out for teachers of chemistry at ISCED 2 and ISCED 3 levels. They consisted of the 
following elements: (1) an introduction to methodology issues based on every-day life examples [2]; (2) a guided 
experiment to discover the role of control probes; (3) a brainstorm concerning the role of each of the scientific method’s 
stages; (4) a discussion of an exemplary item intended for checking information that only seemingly was supposed to verify 
understanding of the scientific method; (5) designing and unsupported performance of an experiment conform with the 
scientific method (open inquiry activity). 
  
Long-term training: preparing closed-ended items about scientific method: (1) lying within the context of laboratory 
chemistry (ISCED 2) and (2) with an every-day life context (ISCED 3, basic level chemistry). In order to verify whether or not 
the items do really measure skills connected with understanding of the scientific method, the items were evaluated in three 
steps: (1) reviews (given by both chemistry teaching specialists and other science teaching specialists) followed by 
improvements (repeated several times); (2) standardization and (3) cognitive laboratory research. The long-term training 
session will be repeated to obtain more innovative items to measure understanding of the scientific method. 
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Modern chemistry teaching and learning process demands very close interaction of all its participants [1]. The 
communicative aspect of training process depends not only from presence of necessary competence, but also from 
availability of information. In Latvia a ICT educational materials were created in 2005-2008 for students of form 10-12. This 
material supports the self-education and self-control [2]. In 2009-2011 similar materials were developed to support 
chemistry curriculum for form 8-9 [3].  
Nevertheless, survey (Σ = 348, 2009) had shown that participants of educational process had difficulties in finding 
information. Especially, it concerned data about history of chemistry and chemical industry (difficulties had 78,7 % of 
interviewed), a modern condition of science and technology in Latvia (66,4 %) and other aspects of local character.  
Students and teachers recognized that there were difficulties in communications - there was no easy access to information 
about seminars, courses and conferences on didactics of chemistry (82,2 %).  
To correct existing situation, a webpage “Chemistry Teacher” was created in 2010 [4]. Its content covers the broad 
spectrum of the problems related to education of chemistry at all levels. Here can be found information which of interest 
for students, their parents, PhD students, teachers and chemistry teaching methodologists. We have also published here 
instructional materials for basic school pupils and secondary school students as per Latvia’s chemistry curricula.   
As of 2013, 54,2 % of webpage registered users were school pupils, 32,1 % - school teachers and university lecturers,  13,0 
% - universities students and other users - 0,6 %. By an estimation of respondents, accessibility of the information in those 
areas which were especially hard to access has increased from 16,6 % to 89,8 % within the last three years. 
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Modern chemistry teaching and learning process demands very close interaction of all its participants [1]. The 
communicative aspect of training process depends not only from presence of necessary competence, but also from 
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In Russia, recent education reforms allowed applicants to enter a higher school institution or university by results of Unified 
State Exams. Only M.V. Lomonosov Moscow State University and St. Petersburg State University have the right to conduct 
one additional internal exam. Math test is not carried out on admission to the MSU Chemistry Department. The quality of 
pretenders and first-year students of University decreases every year, direct correlation between their progresses in 
mathematical and in chemical disciplines was found [1]. So, the problem of testing the level of mathematical knowledge of 
Chemistry Department applicants in the absence of an entrance exam in mathematics arises. One of the ways to solve the 
above problem is to control mathematical component of chemical tasks offered at the Olympiads and the entrance exams. 
Our analysis revealed that during the last 20 years, the mathematical level of chemical tasks was significantly increased; the 
variety of mathematical operations need for solution was increased also [2]. The trend is very positive kind of adaptation of 
the entrance examinations system to educational reforms. It is necessary to continuously monitor the level of mathematical 
training of entrants in order to work out an adequate set of examination cards.  

 
  1. V. V. Eremin, Theoretical and mathematical chemistry for students. Training to the Chemistry Olympiad. (Moscow 
Center for Continuous Mathematical Education, Moscow, 2007). 
  2. N.E. Kuz’menko, V.I. Terenin, O.N. Ryzhova et al., Entrance examinations and Olympiads in Chemistry: the experience of 
the Moscow University on edited by N.E. Kuz’menko, O.N. Ryzhova, V.I. Terenin (Moscow University Press, Moscow, 2011), 
p. 624. 
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Writing is recognized as an important skill for communication in the contemporary society (Tynjälä, 2001). Especially for 
promoting the public to understand global environmental issues such as global warming, acid rain, and energy shortage etc., 
college students have to learn the writing skill (Yore, et al, 2004). In our study, we develop a semester-long scientific writing 
course on the basis of knowledge transforming model (Bereiter & Scardamalia, 1987) to teach college science-majors (N=45) 
to learn how to write texts for communicating global warming issue. In the beginning of the semester, the foundation of 
scientific writing and model articles were introduced. Then, the students were asked to practice writing on global warming. 
All writings were turned in, and shared in the class. After many discussion sessions on peers’ work, students were then 
asked to revise their writing. The first and second versions were rated by using a rubric developed by our research team. 
This rubric includes three main categories: main ideas and content, organization and structure, and expression. There are 
also 7, 4, and 3 subcategories respectively under these three categories. The results in table 1 show that all three categories 
were improved from the first to the second version. More than this, all subcategories in “organization and structure” and 
“expression” show significantly improved (ie. data not shown). However, there were only 2 among 7 in “main ideas and 
content”. Compared with organizing and expressing, the idea and content generation are more difficult. It implies that a 
long-term plan for fostering college students is necessary.  
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directions in language and science education research. Reading Research Quarterly, 39(3), 347-352. 
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Writing is recognized as an important skill for communication in the contemporary society (Tynjälä, 2001). Especially for 
promoting the public to understand global environmental issues such as global warming, acid rain, and energy shortage etc., 
college students have to learn the writing skill (Yore, et al, 2004). In our study, we develop a semester-long scientific writing 
course on the basis of knowledge transforming model (Bereiter & Scardamalia, 1987) to teach college science-majors (N=45) 
to learn how to write texts for communicating global warming issue. In the beginning of the semester, the foundation of 
scientific writing and model articles were introduced. Then, the students were asked to practice writing on global warming. 
All writings were turned in, and shared in the class. After many discussion sessions on peers’ work, students were then 
asked to revise their writing. The first and second versions were rated by using a rubric developed by our research team. 
This rubric includes three main categories: main ideas and content, organization and structure, and expression. There are 
also 7, 4, and 3 subcategories respectively under these three categories. The results in table 1 show that all three categories 
were improved from the first to the second version. More than this, all subcategories in “organization and structure” and 
“expression” show significantly improved (ie. data not shown). However, there were only 2 among 7 in “main ideas and 
content”. Compared with organizing and expressing, the idea and content generation are more difficult. It implies that a 
long-term plan for fostering college students is necessary.  
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About a century ago when quest for complete understanding the universe seemed to end, were discovered a number of 
unexplained phenomena by the laws of classical physics. To its understanding was necessary to break the paradigm of a 
deterministic universe and reformulate physics’ laws through quantum mechanics. Decades after that, researchers around the 
world, could manipulated individual atoms and began making products that became real thank to the reordering of atoms and 
molecules, this process created the science now called: nanotechnology. Today many technological advances are caused by the 
understanding of the Nano scale world, but this invisible world and its implications in the macro world are unknown and it is 
required the dissemination of quantum mechanics concepts through media as internet and the use of learning objects enabling 
easily introduce these concepts, in order to understand the nanoparticle properties such as high conductivity, magnetism and 
catalytic activity. These properties can be studied starting with elemental concepts like nanoscale, the Heisenberg Uncertainty 
Principle, the Pauli Exclusion Principle, the concepts such as: spin, wave-particle duality, and the atomic theories. Without using 
formulas or mathematical equations this project facilitates the understanding of concepts and laws that are governing the Nano 
world and this is directed to the population of different level education.   
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The new educational paradigm is for colleges and universities to take measures to affront the new social demands and 
make sure that future undergraduates are prepared to perform and excel in a more complicated, diverse and evolving 
workplace. 
 
Societies are being ever more demanding to colleges and universities to prepare students not only providing with 
knowledge but also instilling skills, competencies and a capacity of adaptation.  (1) A syllabus based on competencies 
leverages resources and challenges that reflect real life, provides the students with a great variety of situations so that they 
can analyze and and solve problems, emphasis working in teams guided by a mentor (2, 3).  Being at the forefront of college 
education, the educational model of the UANL is build around the student.   The professor guides the students, balances 
the workload so that the students develops the skillset set out in the course objectives and also responds to the domestic 
and international tendencies of undergraduate education (4, 5).  The course work and program to achieve a bachelor’s in 
science degree in Chemical Clinical Biologist (Q.C.B.) has been overhauled from this perspective.  It is why we have worked 
in the redesign of the “Fundamentals of Analytical Chemistry” course.  
 
Objective:  Adapt the course of “Fundamentals of Analytical Chemistry” to the educational model of the UANL. 
Methodology: Professors take courses and seminars to know the new educational model and once we are fully trained we 
start modifying the individual courses that underpin the Bachelor’s Degree of Q.C.B. To overhaul the course, we take into 
account: the skillset and competencies necessary to perform and excel as a Q.C.B. in the workplace, the latest research in 
Analytical Chemistry, the competencies of an Analytical Chemist, the competencies and skillset of the theory, performance, 
activities, resources and valuation techniques.   
Results:  The new syllabus has 6 chapters: Introduction to Analytical Chemistry, Bases of Chemical Equilibriums, Acid-Base 
Equilibrium, Complex Ion Equilibriums, Equilibrium in Heterogeneous Systems, and Equilibriums in Red-Ox Systems.  The 
laboratory sessions were also redesigned into thirteen sessions that include: the use of the analytical scale, sample analysis, 
factors that affect the chemical equilibrium, application of the chemical equilibrium in the analysis of cations, Acidity and 
basic properties.   
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The new educational paradigm is for colleges and universities to take measures to affront the new social demands and 
make sure that future undergraduates are prepared to perform and excel in a more complicated, diverse and evolving 
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Societies are being ever more demanding to colleges and universities to prepare students not only providing with 
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leverages resources and challenges that reflect real life, provides the students with a great variety of situations so that they 
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education, the educational model of the UANL is build around the student.   The professor guides the students, balances 
the workload so that the students develops the skillset set out in the course objectives and also responds to the domestic 
and international tendencies of undergraduate education (4, 5).  The course work and program to achieve a bachelor’s in 
science degree in Chemical Clinical Biologist (Q.C.B.) has been overhauled from this perspective.  It is why we have worked 
in the redesign of the “Fundamentals of Analytical Chemistry” course.  
 
Objective:  Adapt the course of “Fundamentals of Analytical Chemistry” to the educational model of the UANL. 
Methodology: Professors take courses and seminars to know the new educational model and once we are fully trained we 
start modifying the individual courses that underpin the Bachelor’s Degree of Q.C.B. To overhaul the course, we take into 
account: the skillset and competencies necessary to perform and excel as a Q.C.B. in the workplace, the latest research in 
Analytical Chemistry, the competencies of an Analytical Chemist, the competencies and skillset of the theory, performance, 
activities, resources and valuation techniques.   
Results:  The new syllabus has 6 chapters: Introduction to Analytical Chemistry, Bases of Chemical Equilibriums, Acid-Base 
Equilibrium, Complex Ion Equilibriums, Equilibrium in Heterogeneous Systems, and Equilibriums in Red-Ox Systems.  The 
laboratory sessions were also redesigned into thirteen sessions that include: the use of the analytical scale, sample analysis, 
factors that affect the chemical equilibrium, application of the chemical equilibrium in the analysis of cations, Acidity and 
basic properties.   
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In condition of application NHB armour, by NHB accidents and NBH terrorism, at remove the consequence of 
contamination, one of the principal activities is doing single, group or final decontamination. For this purpose, kaporit 
(calcium hypochlorite) in water solution is, we believe, the most frekvently used material. This is an anorganic substance 
with active chlorin. When solution is properly prepared, it is veru usefull, ecconomic, effective and universal for 
decontamination and desinfection activities. Production of this material is consisted of finding reproduction material, 
collection of this material and needed equipment, quantifying, preparing the production area together with needed 
aparature, solution production, effectiveness control, and finally, the use of made product. Technology depends on quality 
and quantity of repro material in disposal, aparature and equipment, workers education, buissnies organisation and 
protective measures during the working process. 
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Silica has been used for improving property of rubber composite as filler. However, strong filler-filler interaction caused by 
silanol of silica surface leads to aggregation of silica filler in the rubber and the result is causing reduction of mechanical 
properties of rubber. In this study, nano silica particle was modified with silane coupling agent to improve dispersion ability 
of silica in the rubber through chemical reaction between silica and coupling agent. Various functional groups containing 
sulfur chain or alkyl chain were used to modify silica surface. FT-IR, TGA and 29Si CP/MAS NMR confirm modification of silica 
surface with silane coupling agent chemically or physically. Silane coupling agent on the silica surface is analyzed by infrared 
spectra peaks at 2962, 2927, 2855 cm-1 due to stretching vibration modes of the C-H bonds. After modification, amount of 
physisorbed water on the silica is decreased, while organic amount on the silica is increased. From SEM analysis, unmodified 
silica is agglomerate in the rubber, however, modified silica is well dispersed in the rubber composite because filler-filler 
interaction was reduced by modification. 
 
Keywords: silica, modification, silane, composite, rubber 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Industry and Innovation/ 
CII-P-02

1399

Slurry Hydrocrackıng Reactıons Of Aromatıc Model Compounds 
 

P. Amiri Caglayan, S. Akmaz 

Istanbul University Faculty of Engineering, Avcilar, 34320, Istanbul, Turkey 
P. Amiri Caglayan: peam_en2002@yahoo.com 

 
Different methods of refineries to process heavy petroleum and residue are used to achieve lighter products with 
economically high value. Among of different ways of cracking, hydrocracking specially has the most share which tends to 
give the best yields by paying attention to economical aspects [1-3].  

In this study, slurry hydrocracking reactions of aromatic hydrocarbon compounds which are much in the structure of heavy 
oils and make it hard to refine petroleum, were analyzed. The used catalysts are also very important for hydrocracking 
reactions, so inexpensive and highly efficient catalysts were investigated for the reactions. 

The reactions of aromatic model-compounds with two and three rings which are chosen to minimize the polyaromatic 
fraction of heavy oil. In return, products which are lighter and have high quality in comparison of feedstock are achieved. In 
all steps of investigation, economical aspects must be observed. The reactions were conducted by using the binary mixtures 
ironic based catalyst with metal oxide and elementary sulfur under 100 bar hydrogen pressure. So the catalyst mixture was 
chosen to use for the hydrocracking reactions to give the best yield. The mixture which is chosen as catalyst, gives the 
highest conversion rate for aromatic compounds as feedstock. Amounts of each particles of catalyst mixture are so 
important because various amounts gives different results for conversion rate of feedstock. The reactions were performed 
in 10 ml stainless steel batch bomb-type reactor with a special designed mixer system working at a speed of 200 rpm, in 100 
bar hydrogenic atmosphere at a temperature of 425 °C for 90 minutes by using the chosen catalyst mixture. The lighter and 
higher quality products which were gained as a result of the reactions of slurry hydrocracking were separated into gas 
phase and liquid phase. Products were investigated by GC (Gas Chromatography), GC-MS (Gas chromatography- Mass 
spectrometry ) and the structure of Fe catalyst was investigated by XRD analysis.  
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Spray freeze drying (SFD) that combines both spray drying (SD) and freeze drying (FD), is an emerging technology for 
producing high market value products such as foods, pharmaceuticals, biochemicals, ceramics and fine chemicals. High 
quality and spherical porous particles in a wide range of sizes especially for pharmaceutical and biochemical uses can be 
produced by spray freeze drying. 
 
In this work, multi-dimensional dynamic mathematical model that describes both the primary and secondary drying stages 
of the spray freeze drying were presented. The dynamic mathematical model solved numerically by the method of 
orthogonal collocation based on polynomial approximation. By analyzing the results obtained by solution of the models, 
effect of operational parameters such as shelf temperature, chamber pressure, product height, particle diameter and 
packing porosity were investigated. Determining the effective parameters of spray freeze drying and can help reducing the 
both cost and the duration of the drying process.  

Keywords: spray freeze drying, lyophilisation, pharmaceuticals 
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Spray freeze drying (SFD) that combines both spray drying (SD) and freeze drying (FD), is an emerging technology for 
producing high market value products such as foods, pharmaceuticals, biochemicals, ceramics and fine chemicals. High 
quality and spherical porous particles in a wide range of sizes especially for pharmaceutical and biochemical uses can be 
produced by spray freeze drying. 
 
In this work, multi-dimensional dynamic mathematical model that describes both the primary and secondary drying stages 
of the spray freeze drying were presented. The dynamic mathematical model solved numerically by the method of 
orthogonal collocation based on polynomial approximation. By analyzing the results obtained by solution of the models, 
effect of operational parameters such as shelf temperature, chamber pressure, product height, particle diameter and 
packing porosity were investigated. Determining the effective parameters of spray freeze drying and can help reducing the 
both cost and the duration of the drying process.  
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Over the last decade, efforts have been made towards the development of biosorption for the uptake of inorganic organic 
ionic species. Biosorption using dead cells has many advantages over the live cell systems. The main objective of this work 
was to investigate the biosorption performance of nonviable Streptomyces rimosus biomass for removal of BB 41 and Cr (III) 
in binary system. The mechanism involved in the removal of BB41 and Cr (III) by a dead Streptomyces, was examined based 
on a series of batch experiments and a mathematical model was proposed. Results showed that Cr (III) and dye biosorption 
increased with the increase of pH from 3.0 to 5.5, and 3.5 to 9 respectively. Equilibrium isotherm was described using the 
Sheindorf–Rebhun–Sheintuch (SRS) model. Relative competitiveness analysis demonstrated that there existed critical initial 
concentration ratio which determined the predominance of dye during biosorption process. The biosorption of basic blue 
41 (BB41) was found to be in dominant position at initial concentration ratio of BB41/Cr (III) above 0.3. Kinetic analysis 
indicated that intraparticle diffusion was not the limiting step for biosorption of Cr (III) and BB41 onto dead biomass. 
Characterization of the biosorbent and possible dye-biosorbent, and heavy metal interaction were confirmed by Fourier 
transform infrared spectroscopy and scanning electron microscopy.  Finally the proposed biosorbent was successfully used 
for simultaneous removal of BB41 and Cr (III). 
 
Keywords: Biosorption, biomass, dye, heavy metal, kinetic, adsorption 
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Desulfurization of fuels has gained a considerable importance recently and the maximum amount of sulfur in diesel fuels 
with the new regulations has been determined as 10 ppm, 15 ppm in Europe and USA since 2006, respectively. Aside from 
HDS, oxidative, adsorptive, biologic and microwave desulfurization methods have been used. The most promising among 
the processes is the oxidative desulfurization (ODS) [1].  
Various types of oxidants and catalysts have been examined for the ODS process. Oxidants such as hydrogen peroxide, 
nitrogen oxides, organic hydroperoxides, air, and potassium ferrate can be used [2]. In the present study, the ODS of non 
hydrotreated kerosene and gasoil produced by an Algerian Refinery Company with a sulfur mass content of 44 ppm and 
930 ppm respectively was carried out using hydrogen peroxide-acetic acid system. The gas chromatography-mass 
spectrometry was used to detect the oxidized organic phase and to analyze the composition. The results revealed that 
dimethylformamid solvent showed better extraction ability for the oxidized sulfur-containing compounds presented in the 
treated kerosene and gasoil.  
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Desulfurization of fuels has gained a considerable importance recently and the maximum amount of sulfur in diesel fuels 
with the new regulations has been determined as 10 ppm, 15 ppm in Europe and USA since 2006, respectively. Aside from 
HDS, oxidative, adsorptive, biologic and microwave desulfurization methods have been used. The most promising among 
the processes is the oxidative desulfurization (ODS) [1].  
Various types of oxidants and catalysts have been examined for the ODS process. Oxidants such as hydrogen peroxide, 
nitrogen oxides, organic hydroperoxides, air, and potassium ferrate can be used [2]. In the present study, the ODS of non 
hydrotreated kerosene and gasoil produced by an Algerian Refinery Company with a sulfur mass content of 44 ppm and 
930 ppm respectively was carried out using hydrogen peroxide-acetic acid system. The gas chromatography-mass 
spectrometry was used to detect the oxidized organic phase and to analyze the composition. The results revealed that 
dimethylformamid solvent showed better extraction ability for the oxidized sulfur-containing compounds presented in the 
treated kerosene and gasoil.  
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Iranian Heavy Oil blend produced in large volumes and processed around the globe especially in China, India, Japan and 
mediterranean countries [1].It’s particularly good for bitumen production since it contains decent amount of asphaltenes 
(minimum 10% when HVGO ASTM D1160 95% cut is 550) [2]. Crude oils that contain high percentage of asphaltenes also 
have lower amount of distillates which makes them considerably cheaper comparing to benchmark crudes like Brent. 
Converting atmospheric straight run fuel oil or vacuum residue into middle distillates such as kerosene and gas oils has the 
highest margins thanks to price differentials between products and crude oil [3]. 
 
Processing heavy oils or resids are difficult, asphaltene content is considered to be the most troublesome. Asphaltene part 
of petroleum generally contains most of the heteroatoms which poisons the catalysts. In addition its conradson carbon 
residue value, which is an indicator for coke make potential, is the highest among other parts.  Therefore the asphaltene 
content value is an indication of the ability to effectively crack the heavy oil resid. During thermal cracking asphaltene is the 
most refractory material inside any vacuum residue [4]. 

In this study, effective and easily accessible cheap catalysts that assist converting asphaltene to lighter products with high 
yield are investigated. Hydrocracking experiments were carried out in a 10 ml stainless steel bomb-type reactor with up and 
down stirrer at 200 times of reciprocation per minute. The catalyst precursor mixture provided the maximum asphaltene 
conversion and minimum coke yield was investigated. FeSO4.H2O, the binary mixtures of FeSO4.H2O with metal oxides 
(Fe2O3, Al2O3, CaO, SiO2) and the mixtures Fe2O3, Al2O3 and SiO2 with elementary sulfur were used as catalyst precursors. 
Experiments were conducted at 425oC for 90 minutes with the initial pressure 100 bar H2. The amount of coke, liquid 
products and C5- gas products were calculated for each experiment. Gel Permeation Chromatography (GPC), Nuclear 
Magnetic Resonance (1H NMR) and elemental analysis were used for Iranian heavy asphaltene analysis.Gas 
Chromatography (GC) was used to characterize the gas products. 
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Iranian oil is still heavily processed in oil refineries around the globe despite recent sanctions employed by US and European 
Union on Iran’s crude oil and petroleum products imports [1]. Iranian Heavy Oil blend in particular, demanded at cheap high 
sulfur crude market especially by refineries which have the capabilities to upgrade heavy oil residue.  
 
Refinery hydrocarbon margin which is based on the difference between the cost of crude oil and product prices, varies 
according to the process ability of the refinery; that is its’ complexity. Fluid Catalytic Cracking (FCC), Hydrocracker, Coker 
units are some of the conversion units that increases the complexity of the refineries. Recently global trend across crude oil 
refining majors is to get highest hydrocarbon margin via expanding their strategically selected refineries with residue 
upgrading complexes that import cheap intermediate raw materials such as atmospheric straight run fuel oil (ASRFO) or 
vacuum residue (VR) [2]. 
 
Nowadays refineries with only HVGO crackers have been reporting shrinking margins, on the other hand complex refineries, 
which have residue conversion units, have stated very good margins and enjoyed high profits [3] . A typical complex 
refinery uses a delayed coker unit for residue upgrading. Delayed Coker units produce significant amount of coke that has a 
diminishing market and to make things worse global pet-coke production is expected to rise since a significant number of 
delayed coker units are currently been build [4].  

In this study, effective and easily accessible cheap catalysts that assist converting heavy oil residue to lighter products with 
high yield are investigated. Hydrocracking experiments were carried out in a 10 ml stainless steel bomb-type reactor with 
up and down stirrer at 200 times of reciprocation per minute. The catalyst precursor mixture provided the minimum coke 
yield was investigated. FeSO4.H2O, the binary mixtures of FeSO4.H2O with metal oxides (Fe2O3, Al2O3, CaO, SiO2) and the 
mixtures Fe2O3, Al2O3 and SiO2 with elementary sulfur were used as catalyst precursors. Experiments were conducted at 425 
oC for 90 minutes with the initial pressure 100 bar H2. The amount of coke, liquid products and C5- gas products were 
calculated for each experiment. Gel Permeation Chromatography (GPC), Nuclear Magnetic Resonance (1H NMR) and 
elemental analysis were used for Iranian heavy oil resid.  
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4. Reynolds, B. E., Rogers, J. L., Spieler, S., & Broussard, R. A. Resid Conversion Options.Chevron Research and Technology, 
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Iranian oil is still heavily processed in oil refineries around the globe despite recent sanctions employed by US and European 
Union on Iran’s crude oil and petroleum products imports [1]. Iranian Heavy Oil blend in particular, demanded at cheap high 
sulfur crude market especially by refineries which have the capabilities to upgrade heavy oil residue.  
 
Refinery hydrocarbon margin which is based on the difference between the cost of crude oil and product prices, varies 
according to the process ability of the refinery; that is its’ complexity. Fluid Catalytic Cracking (FCC), Hydrocracker, Coker 
units are some of the conversion units that increases the complexity of the refineries. Recently global trend across crude oil 
refining majors is to get highest hydrocarbon margin via expanding their strategically selected refineries with residue 
upgrading complexes that import cheap intermediate raw materials such as atmospheric straight run fuel oil (ASRFO) or 
vacuum residue (VR) [2]. 
 
Nowadays refineries with only HVGO crackers have been reporting shrinking margins, on the other hand complex refineries, 
which have residue conversion units, have stated very good margins and enjoyed high profits [3] . A typical complex 
refinery uses a delayed coker unit for residue upgrading. Delayed Coker units produce significant amount of coke that has a 
diminishing market and to make things worse global pet-coke production is expected to rise since a significant number of 
delayed coker units are currently been build [4].  

In this study, effective and easily accessible cheap catalysts that assist converting heavy oil residue to lighter products with 
high yield are investigated. Hydrocracking experiments were carried out in a 10 ml stainless steel bomb-type reactor with 
up and down stirrer at 200 times of reciprocation per minute. The catalyst precursor mixture provided the minimum coke 
yield was investigated. FeSO4.H2O, the binary mixtures of FeSO4.H2O with metal oxides (Fe2O3, Al2O3, CaO, SiO2) and the 
mixtures Fe2O3, Al2O3 and SiO2 with elementary sulfur were used as catalyst precursors. Experiments were conducted at 425 
oC for 90 minutes with the initial pressure 100 bar H2. The amount of coke, liquid products and C5- gas products were 
calculated for each experiment. Gel Permeation Chromatography (GPC), Nuclear Magnetic Resonance (1H NMR) and 
elemental analysis were used for Iranian heavy oil resid.  
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One of the actual and difficult problems which stay on the world modern oil refining industry is to involve to the 
qualification refining of heavy oil residues- fuel oil, tar for increasing the depth of petroleum refining.  
Resin-asphaltene, heavy metal organic compounds, nitrogen-sulfur heteroatom compounds which are in the oil residues, 
because of their irreversible poison and fast injure of catalyst is require to prepare some processes- deasphalting, 
hydrodesulfurization, demethalization and others of heavy oil residues. Thus, uses of new catalytical system are actual to 
development technologies which give possibility to effective realizes tar conversion directly, in low pressure. 
Aim of the work in purpose of increasing the depth of petroleum refining for obtaining light oil products, is to investigate 
the process receiving fuel components from hydrocracking of tar obtaining from Baku oils in low pressure (0.5-6 MPa) and 
in the presence of suspended nanosized catalysts. According to primary results, it was obtained at once 58-61% (by mass) 
light oil products from hydrocracking of tar in the presence of suspended nanosized natural zeolites. 40-43% from it is 
gasoline (b.p.-2000C) fraction; 18-20% is diesel (200-3600C) fraction.  
It was investigate the influence of temperature to hydrocracking process of tar. It was determined that with increasing of 
temperature from 4000C to 4400C (0.5 MPa pressure) the yield of light oil products increased from 31,39 to 61% mass. With 
increasing of temperature from 4000C to 4400C the yield of gas, gasoline, diesel fraction and cock increase from 5 to 10%, 
from 13,64 to 43%, from 17,75 to 18 %, from 7 to 8% mass, respectively. The yield of residue fraction is decrease from 
56,61 to 24%. At the 4000C temperature the process of cracking occur very slowly. Further, at the increasing of temperature 
to 4500C the yield of light oil products decrease from 61% to 49%, but the yield of gas increases from 10% to 20%. So the 
process of cracking is occurring faster.  
The change of temperature also influence to the hydrocarbon composition of obtaining products. So that, with increasing of 
temperature from 4300C to 4400C (0.5 MPa pressure) aromatic hydrocarbons containing in the gasoline decrease from 15 to 
7,1%, in further increasing of temperature to 4500C is increase to 13%. Otherwise, process of dehydrogenization is 
occurring. With increasing of temperature velocity of cracking process increase more rapidly than the velocity of 
hydrogenization. Therefore it is reasonable to conduct the process of hydrocracking at 4400C. With increasing of 
temperature from 4000C to 4500C amount of sulfur decrease from 0,12% to 0,0763%, iodine number from 20 to 7 g J2/100 
g. Viscosity of diesel fraction is decrease from 2,7 to 1,8 mm2/s, amount of resins first dcrease from 88 to 33 mg/100 ml but 
then (in 4500C) 6 mg/100 ml, amount of sulfur from 0,2226 to 0,15 but iodine number from 19,5 to 5,7. 
Thus, in this thesis it was shown the possibility of receiving 55-60% mass extra light oil products from hydrocracking process 
of tar with using suspended nanosized natural zeolite and the possibility of depth petroleum refining. Obtaining gasoline 
fraction is stable and characterized with low amount of aromatic and unsaturated hydrocarbons within. Its octane number 
with exploratory method is 70-72 p. After hydrotreatment the gasoline fraction can use as component or as feedstock to 
the process of pyrolisis. The diesel fraction also characterized low content of aromatic hydrocarbons within, it reduce to 44-
46 p. cetane number. It also can use as component for diesel fuel after hydrotreatment process. 
 
Keywords: diesel fraction, gasoline fraction, goudron, hydrocracking,, nanosized catalyst, suspended catalyst. 
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Groundwater is considered the most valuable fresh water resource and the primary source for drinking water in many 
countries particularly, in arid areas. Groundwaters usually have high and uniform quality making it readily to use for 
drinking and agriculture purposes. However many of these groundwater supplies have moderate to high salinity that makes 
it brackish. In addition; groundwater quality was found to be deteriorating due to seawater intrusion in near-coast areas 
which requires desalinating the water before its intended use. Desalination processes, however, produce reject brine that 
has to be disposed of properly. Brine disposal from brackish groundwater desalination plants is a significant problem when 
it is placed far from coast (i.e. inland desalination), thus brine management is very critical for inland desalination both 
technically and economically. Where brine disposal is a problem, the optimum alternative is Zero Liquid Discharge (ZLD) 
Desalination, in which brine is further concentrated and converted to dry salts.  
This paper discusses the development of effective chemical treatment of brine generated from inland desalination plants, in 
an effort to develop environmentally benign and cost-effective ZLD desalination for brackish groundwater. Results from 
preliminary process analysis showed that the main factor limiting water recovery in inland desalination systems using 
reverse osmosis (RO) is membrane fouling due to supersaturation and scale formation of sparingly soluble salts such as 
sulfate and silica. Chemical treatment based on advanced lime softening process was developed in order to remove most of 
the scale forming constitutes, making the brine suitable for further desalination step to recover more water and reduce the 
volumes of brine. The quality of the treated brine as well as the overall recovery of desalination system was used as the 
main measures for treatment effectiveness. The developed chemical treatment process has shown excellent results in 
terms of removal efficiency of most of the scale forming constitutes under different experimental conditions. The high 
removal efficiency which resulted in lowering scaling propensity was found to have direct impact on overall desalination 
system recovery enabling higher system recoveries of more than 90% compared to recovery of about 70-80% with 
conventional groundwater desalination systems.   
 
Keywords: water resource, inland desalination, Zero Liquid Discharge, chemical treatment, process design 
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Groundwater is considered the most valuable fresh water resource and the primary source for drinking water in many 
countries particularly, in arid areas. Groundwaters usually have high and uniform quality making it readily to use for 
drinking and agriculture purposes. However many of these groundwater supplies have moderate to high salinity that makes 
it brackish. In addition; groundwater quality was found to be deteriorating due to seawater intrusion in near-coast areas 
which requires desalinating the water before its intended use. Desalination processes, however, produce reject brine that 
has to be disposed of properly. Brine disposal from brackish groundwater desalination plants is a significant problem when 
it is placed far from coast (i.e. inland desalination), thus brine management is very critical for inland desalination both 
technically and economically. Where brine disposal is a problem, the optimum alternative is Zero Liquid Discharge (ZLD) 
Desalination, in which brine is further concentrated and converted to dry salts.  
This paper discusses the development of effective chemical treatment of brine generated from inland desalination plants, in 
an effort to develop environmentally benign and cost-effective ZLD desalination for brackish groundwater. Results from 
preliminary process analysis showed that the main factor limiting water recovery in inland desalination systems using 
reverse osmosis (RO) is membrane fouling due to supersaturation and scale formation of sparingly soluble salts such as 
sulfate and silica. Chemical treatment based on advanced lime softening process was developed in order to remove most of 
the scale forming constitutes, making the brine suitable for further desalination step to recover more water and reduce the 
volumes of brine. The quality of the treated brine as well as the overall recovery of desalination system was used as the 
main measures for treatment effectiveness. The developed chemical treatment process has shown excellent results in 
terms of removal efficiency of most of the scale forming constitutes under different experimental conditions. The high 
removal efficiency which resulted in lowering scaling propensity was found to have direct impact on overall desalination 
system recovery enabling higher system recoveries of more than 90% compared to recovery of about 70-80% with 
conventional groundwater desalination systems.   
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Synthetic dyes are widely used in industries such as textiles, leather, paper, plastics to color their final products. Discharge 
of wastewater into natural streams and rivers from the industries using dyes c poses severe environmental problems. 
Colored dye effluents are highly toxic aquatic life. Even small quantities of dyes can color large water bodies, which not only 
affects aesthetic merit but also reduces light penetration and photosynthesis. Conventional adsorption experiments of 
changing only one or two factors at one time are laborious, take time and consume materials. It also impossible to detect 
the frequent interactions which occur between two or more factors. The evaluation of the best adsorption conditions of 
dyes in different material has been made by several researchers by using a factorial design technique. The main objective of 
this work was to investigation the adsorption performance of Solen Marginatus for indigo carmine in solution. Factorial 
experimental design methodology was used to study dye removal efficiency. A 23 full factorial experimental design was 
employed to study the effect of three factors: initial dye concentration 20-200 mg/L), biosorbent dose (1,25-5,0 g/L) and pH 
(3-7) at two levels. Main and interaction effects were analyzed by analysis of variance (ANOVA), F-test and P-values to 
define most important process variables affecting the dyes biosorption. 

Keywords: Indigo carmine, Solen Marginatus, Factorial analysis 
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The toxicity of heavy metals is well established, in fact they are not eliminated by the body they accumulate there, and 
prolonged ingestion which may cause serious diseases, even if their content of water is very low. Ingested in large amounts 
through accidental pollution, these substances are quickly toxic. 

The objective is to study the adsorption of zinc and cadmium on activated carbon prepared from a lignocellulosic material 
using phosphoric acid as a chemical activating agent, the activation temperature is set at 600 ° C and the heating rate up to 
10 ° C / min and, this in order to optimize its physicochemical properties. 

The carbonic material obtained is characterized by physical adsorption of nitrogen at 77K and scanning electron 
microscopy. The carbon obtained is essentially mesoporous with a large specific surface area of more than 1000 m² / g.  

The results obtained by adsorption of micropollutants in aqueous area allowed us to verify the effectiveness and 
importance of mesoporous activated carbon due to the presence of mesopores with a removal percentage of over 97%. 

 
Keywords: adsorption, activated carbon, lignocellulosic materials, heavy metals. 
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The toxicity of heavy metals is well established, in fact they are not eliminated by the body they accumulate there, and 
prolonged ingestion which may cause serious diseases, even if their content of water is very low. Ingested in large amounts 
through accidental pollution, these substances are quickly toxic. 

The objective is to study the adsorption of zinc and cadmium on activated carbon prepared from a lignocellulosic material 
using phosphoric acid as a chemical activating agent, the activation temperature is set at 600 ° C and the heating rate up to 
10 ° C / min and, this in order to optimize its physicochemical properties. 

The carbonic material obtained is characterized by physical adsorption of nitrogen at 77K and scanning electron 
microscopy. The carbon obtained is essentially mesoporous with a large specific surface area of more than 1000 m² / g.  

The results obtained by adsorption of micropollutants in aqueous area allowed us to verify the effectiveness and 
importance of mesoporous activated carbon due to the presence of mesopores with a removal percentage of over 97%. 
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The feasibility of dates’ pedicels as a waste biomaterial for removing  basic dye, (methylene blue) from aqueous 
solutions  was investigated in this work using batch biosorption technique. 
studies were carried out as a function of average biosorbent particle size, pH, biosorbent dosage, contact time, initial dye 
concentration and temperature. The percentage of biosorption increases with an increase in the biosorbent dosage and the 
decrease of particle size. The equilibrium metal uptake was increased with an increase in the initial concentration. The 
maximum biosorption (97.6%) occurred at pH 4.5. The kinetic data obtained at different particle size, initial dye 
concentrations and different temperatures were analyzed using pseudo-second-order and intra-particle diffusion models. 
Biosorption kinetic data were properly fitted with the pseudo-second-order kinetic model. Equilibrium data were well 
interpreted by Langmuir model with maximum biosorption capacity of  54.05 mg g−1.  
Thus, this research highlights the potential of dates’ pedicels as an effective biosorbent for the basic dye (methylene blue) 
removal of from aqueous media. 

Keywords: Biosorption; Methylene blue; Sorption kinetics ; Equilibrium isotherm. 
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The maintenance of drinking water quality from the treatment plant to the consumer tap is a major concern to water 
distributors in algeria . From a biological point of view, this maintenance must be characterized by a stability of bacterial 
growth. However, drinking water distribution systems are continuously exposed to a flow of biodegradable organic water  
and a flow of microorganisms, coming from the water treatment plant, but also from incidents (breaks, repairs) on the 
distribution network itself. A part of these microorganisms (heterotrophic bacteria, particularly) can grow in this 
oligotrophic environment, and can thus colonize the entire drinking water distribution system,  

Bacterial dynamic in distribution water drink system (boudouaou- corso – east of Algiers) systems  is complex, because it 
depends on different parameters, like the biodegradable fraction of organic carbon, the presence of a residual disinfectant, 
the nature and, the biomass of    bacteria, and the  fixation of bacterial biomass  resulting in the formation of a food chain, 
with a so some results gives a  free  chlorine  residual between 0.05 and 0.2 mgl, showed that the  number of cells and 
biofilm bacteria was  about  the  same  as  in  the  non-disinfected control  water. No biofilm, however, was formed  in  their  
system with a free  chlorine  residual  of 0.5 mg1.  

The decrease of microbiologic contamination and the limitation of the microbiologic degradation require the use of 
chemical disinfectants, like chlorine, which act on the microorganisms themselves, or the use of new technologies, which 
act on the causes of the presence of bacteria by decreasing the concentration of organic matter in the distribution network 
. Regression analysis of producing algal (chlorophyll) Measures taken in the distribution system is 50% with a significant 
increase in biodegradable organic carbon 30% at the point "D" of the hydraulic system 

Key words   : biofilm, drinking water, distribution network, bacterial diversity, biological stability, disinfection 
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The maintenance of drinking water quality from the treatment plant to the consumer tap is a major concern to water 
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The decrease of microbiologic contamination and the limitation of the microbiologic degradation require the use of 
chemical disinfectants, like chlorine, which act on the microorganisms themselves, or the use of new technologies, which 
act on the causes of the presence of bacteria by decreasing the concentration of organic matter in the distribution network 
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Key words   : biofilm, drinking water, distribution network, bacterial diversity, biological stability, disinfection 

Multifunctional Additive Package For Solid Fuels Containing Biogenic 
Components   

 
Grazyna Zak, Leszek Ziemianski, Anna Duda, Michal Wojtasik  

 
Department of Additives and New Chemical Technologies, Oil and Gas Institute,  Lubicz 25A, 

31-503 Kraków, Poland 
Department of Fuel and Catalytic Processes, Oil and Gas Institute, Lubicz 25A, 31-503 

Kraków, Poland 
 
The subject of the presentation is a multifunctional additive package for solid fuels containing biogenic components, 
ensuring the improvement of the fuel combustion process, the modification of ashes created as a result of the fuel 
combustion, the protection against biological degradation and resistance to fuel deterioration caused by microorganisms.  
Due to the specific quality parameters of the biogenic components, present in solid fuels, such as: relatively high humidity, 
metallic elements content and multicomponent nature, their use is associated with specific problems occurring during their 
storage and combustion. These problems can be solved by treating this types of fuels by multifunctional additive package, 
improving their exploitation parameters.   
The multifunctional additive package contains a combustion modifier and a modifier of the ash melting temperature, added 
in order to improve combustion efficiency and the entire combustion process, to prevent creation of ashes during the 
combustion process, and modify their structure not to stick and adhere to the combustion chamber and exhaust gases 
system surfaces. It is also advantageous to add a biocide, which prevents biological degradation of the fuel.   
Conditioning of solid fuels containing biogenic components by the multifunctional additive package, being a subject of this 
invention, allows to eliminate the known exploitation problems and limit losses associated with high temperature corrosion 
of boilers, occurring during combustion of fuels containing biomass, as well as limit losses caused by the biomass bio-
degradation processes.    
The most prospective way for the biogenic solid fuels, treated by the said additive package is their application for heating, 
power boilers and cement plant burners, which does not exclude the possibility of such fuels application in smaller heating 
installation, e.g. in communal installations or home boilers.   
Above mentioned fuels treated by the multifunctional additive package can also be successfully applied in power boilers of 
various types and it can be co – combusted with other solid fuels.  
 
Keywords: multifunctional additive package, solid fuels, biogenic components 
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Lignocellulosic biomass is the sustainable source of carbon for transformation into biofuel due to available and abundant 
feedstock [1-2].  Unfortunately, it has some drawbacks such as a limited enzymatic accessibility which limits to convert 
carbohydrate in lignocellulosic biomass into biofuel sugar like glucose for bioethanol production [3]. The effective 
pretreatment strategies are necessary. The pretreatment with ionic liquids (ILs) is one of interesting pretreatment methods 
because ILs not only can enhance enzymatic digestibility of lignocellulosic biomass but also it is environmentally friendly 
chemical [4-6].  In this work, corn husk which is agricultural residue was investigated for the potential bioethanol 
production using pretreatment by two types of IL, 1-Butyl-3-methylimidazolium chloride ([Bmim]Cl) and 1-Ethyl-3-
methylimidazolium acetate ([Emim]OAc). This study evaluated the performance of ILs in term of biomass composition, 
enzymatic digestibility and the yield of glucose from enzymatic saccharification. The pretreatment was accomplished by 
first subjecting corn husk to the both ILs dissolution at 90 ⁰C, 110 ⁰C and 130 ⁰C for 2 h and 5% biomass loading, followed by 
hydrolysis with commercial enzymes, Celluclast 1.5L and Novozyme 188, for 72 h. The results indicated that glucan content, 
the enzymatic digestibility and the yield of glucose were improved after ILs pretreatment comparing with the untreated 
corn husk. The pretreatment by [Bmim]Cl and [Emim]OAc at higher temperature effected to higher glucan content and 
enzymatic digestibility. Among the tested ILs, treated corn husk by [Emim]OAc at 130 ⁰C for 2 h showed the best efficiency, 
resulted in the highest enzymatic digestibility (64.17 %) and yield of glucose (63.40 %) after enzymatic saccharification for 
72 h.  
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3. M. Galbe and G. Zacchi, Pretreatment: The key to efficient utilization of lignocellulosic materials, Biomass and Bioenergy 
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4. M. Ungurean, F. Fitigau, C. Paul, A. Ursoiu and F. Peter, Ionic liquid pretreatment and enzymatic hydrolysis of wood 
biomass, Engineering and Technology 76(2011), p. 387-391.  
5. Z. Qiu, G. M. Aita and M. S. Walker, Effect of ionic liquid pretreatment on the chemical composition, structure and 
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6. W. Xiao, W. Yin, S. Xia and P. Ma, The study of factors affecting the enzymatic hydrolysis of cellulose after ionic liquid 
pretreatment. Carbohydrate Polymer 87(2012), p. 2019-2023.  
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The Amazon region has numerous oil varieties that can become raw material for the production of biofuels. Among these, 
the biodiesel produced by these species can become a renewable fuel used by populations far from major centers of 
generation of electricity, transportation of people/cargo and use in agriculture. This biofuel must be produced by simplified 
processes from waste fruit (almonds) of these oils, preserving the use of other parts of the fruit (pulp) for other purposes 
such as food, medicine and cosmetics. Thus, this Amazon biodiesel can be helpful social, economic and environmental 
aspects. This paper examines the aspects of the extraction of oil from the fruits of Tucumán, the obtained biodiesel from 
transesterification reaction with ethanol, the physicochemical characterization of the extracted oil and its biodiesel, as well 
as its application in a tractor and evaluates the bio-oil production from pyrolysis of the pie. Studies of the fruit collection 
and extraction of oil tucumã showed that the sampling sites influenced the amount of total lipids in almond pulp and 
tucumã, as well as the apparent yield of the press. The analysis showed that physicochemical properties for tucumã oil have 
characteristics with great potential in the energy generation from biodiesel. This is better when compared with other oils 
extracted from oleaginous species. The methodology for producing biodiesel from the oil ethyl tucumã using KOH as a 
reagent for producing alkoxide was successful. The values pertaining to the levels of oxidative stability and shelf life of this 
oil indicated that the same good precursor for the production of biodiesel. The physico-chemical analyzes of biodiesel 
tucumã showed that the fuel produced this oilseed presents itself rich in long-chain methyl esters, may be a viable energy 
source. The use of biodiesel in tractors tucumã showed that although the consumption is higher when compared to 
petroleum diesel, biodiesel has lower smoke opacity and consequently, lower emissions of particulate matter. The bio-oil 
produced from fast pyrolysis pie from tucumã proved to be a viable energy alternative as it presents itself rich in 
hydrocarbons and oxygenates, adding value to the co-product generated in the production process of biodiesel, which can 
make the process more sustainable. The results obtained at various stages of this research showed the feasibility of a 
technique to generate biodiesel productive chain of tucumã which presents a sustainable means of meeting energy needs 
and a growing socioeconomic. 

Keywords: biodiesel, tucumã, amazon 
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Growth and biomass production by the yeast Saccharomyces cerevisiae and RV1 Rhone varieties were evaluated under the 
action of electromagnetic fields produced by current flow of 100, 300 and 500 mA to three exposure times of 1, 5 and 10 
minutes. Assays were performed in 500 ml fermentors at 30 ° C. The results obtained under the action of EMF have been 
compared with those of normal (control), indicating that EMF effects of stimulation applied have time significantly reducing Lag 
phase or adaptation of yeast (RV1 variety decreased by 2 hours when applying a CEM streams of 300 mA and 3 hours at 500 mA 
flows in the three times of application and variety fields Rhone showed a decrease in the lag phase of 4 hours at 100 mA / 1 min 
and 2 hours at 500 mA / 1 min, 300 mA / 1 min lag phase of growth was extended to 4 hours control in application times of 5 
and 10 minutes at the same currents presents significant variation in growth) promoting the rapid consumption of the substrate 
and increasing the biomass production (RV1 Variety increased by 80% to CEM currents than 300 mA / 5 min and 12% at 10 
minutes of exposure to 500 mA / 5 min showed an increase 50% and 10 minutes of exposure to 65% increase in biomass 
production and Rhone variety yielded significant results). Generated increases vary according to the electromagnetic field 
generated by currents of 100, 300 and 500 mA and the duration of exposure, increasing the specific growth rate and biomass 
production. The variables evaluated in this study, from the electromagnetic point of view were: The flux density of the applied 
field and the time of application of treatment. 

The interpretation of the effect of EMF on biological systems has been difficult, due to extreme complexity, the different levels 
of organization reflected in its structure and biochemical complexity. [Moller, A.M. et al, 2000]. The main theories that try to 
explain the biological effects of electromagnetic fields are based on the possible effects on the permeability of ion channels in 
the membrane. This can affect the transport of ions in the cells and can result in changes in organisms. The other effects are the 
formation of free radicals due to exposure to EMF. [Lukas et al, 2004]. 

Saccharomyces cerevisiae is an excellent model for exploring the effects of electromagnetic fields (EMF) on its growth due to its 
morphological, metabolic and genetic similarity and molecular mechanisms associated with basic cellular processes between the 
different species of eukaryotic cells, including human cells [Ruiz - Gomez, MJ et al, 2004]. 
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Growth and biomass production by the yeast Saccharomyces cerevisiae and RV1 Rhone varieties were evaluated under the 
action of electromagnetic fields produced by current flow of 100, 300 and 500 mA to three exposure times of 1, 5 and 10 
minutes. Assays were performed in 500 ml fermentors at 30 ° C. The results obtained under the action of EMF have been 
compared with those of normal (control), indicating that EMF effects of stimulation applied have time significantly reducing Lag 
phase or adaptation of yeast (RV1 variety decreased by 2 hours when applying a CEM streams of 300 mA and 3 hours at 500 mA 
flows in the three times of application and variety fields Rhone showed a decrease in the lag phase of 4 hours at 100 mA / 1 min 
and 2 hours at 500 mA / 1 min, 300 mA / 1 min lag phase of growth was extended to 4 hours control in application times of 5 
and 10 minutes at the same currents presents significant variation in growth) promoting the rapid consumption of the substrate 
and increasing the biomass production (RV1 Variety increased by 80% to CEM currents than 300 mA / 5 min and 12% at 10 
minutes of exposure to 500 mA / 5 min showed an increase 50% and 10 minutes of exposure to 65% increase in biomass 
production and Rhone variety yielded significant results). Generated increases vary according to the electromagnetic field 
generated by currents of 100, 300 and 500 mA and the duration of exposure, increasing the specific growth rate and biomass 
production. The variables evaluated in this study, from the electromagnetic point of view were: The flux density of the applied 
field and the time of application of treatment. 

The interpretation of the effect of EMF on biological systems has been difficult, due to extreme complexity, the different levels 
of organization reflected in its structure and biochemical complexity. [Moller, A.M. et al, 2000]. The main theories that try to 
explain the biological effects of electromagnetic fields are based on the possible effects on the permeability of ion channels in 
the membrane. This can affect the transport of ions in the cells and can result in changes in organisms. The other effects are the 
formation of free radicals due to exposure to EMF. [Lukas et al, 2004]. 

Saccharomyces cerevisiae is an excellent model for exploring the effects of electromagnetic fields (EMF) on its growth due to its 
morphological, metabolic and genetic similarity and molecular mechanisms associated with basic cellular processes between the 
different species of eukaryotic cells, including human cells [Ruiz - Gomez, MJ et al, 2004]. 
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The accumulation of high levels of cadmium (Cd) in the surface of agricultural soils is expected to exert a major influence on 
human and ecosystem health. Although no cases of Cd poisoning have been reported in Jamaica, there are several locations 
where geogenic concentrations of Cd may represent a potential hazard (Figure 1; [1]). However, the bioavailability of 
metals in soils is not only a consequence of total content, but is also a function of their chemical speciation. Here, we report 
on a paired soil-plant (Dioscorea sp.) study that was carried out to better understand the biogeochemistry of the 
operationally defined fractions of Cd in some Jamaican soils. The proportions of total Cd present in the soils in 
exchangeable, acid soluble, reducible, and oxidisable forms were determined by GFAAS from sequential chemical extracts, 
while residual Cd (unavailable Cd) was calculated by subtracting total extractable Cd from total soil Cd as reported by 
Neutron Activation Analysis. Results indicate that ~45% of the total soil Cd exists in the residual form, while acid soluble and 
reducible species accounted for 23% and 21%, of total soil Cd, respectively. The exchangeable and oxidisable species 
averaged 1.5% and 6.4% of the total Cd, respectively, and, based on Spearman correlations, are the best predictors of 
Dioscorea Cd. There is also evidence to suggest that variations in the availability of the metal are a function of the different 
geochemical characteristics of the soils analysed. For instance, LOI values correlated positively with oxidisable Cd, while 
there is an inverse relationship between CEC and the exchangeable metal fraction. Further work is underway to assess the 
labile pools of Cd in Jamaican soils using isotope dilution (ID), which is considered by some geochemists as the gold-
standard of assessing the phytoavailability of metals to plants.     
 

 

 

 

 

 

Figure 1: Geospatial depiction of Cd distribution in Jamaican soils. 
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The presence of heavy metals in water sources can cause adverse effects since they are not biodegradable and have toxic 
nature. Therefore, they must be removed from aqueous media by using appropriate purification methods. Biosorption, an 
alternative process, is the uptake of heavy metals from aqueous solutions by biological materials[1,2]. 
 
In this study, biomass obtained from Thuja orientalis cones was converted to magnetic sorbent (MagTOCP) and effectively 
used as a sorbent material for the removal of Pb2+ ions from aqueous solutions. FTIR, SEM, EDX and zeta potential analysis 
were used to characterize the biomass modification and biosorption mechanism. Batch system parameters were 
investigated as functions of pH (2.0-6.0), contact time (5-75 min), MagTOCP amount (0.02-0.1 g) and temperature (25oC, 
35oC and 45oC). Biosorption data were modeled by some kinetic and isotherm models. The biosorption potential of 
MagTOCP was also evaluated in a column system at different flow rates and biomass amounts. The developed magnetic 
sorbent has also good biosorption performance at real wastewater conditions. 
 
 
Keywords : biosorption, heavy metals, thuja orientalis, modified biomass, magnetic 
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Chromium is the one of heavy metals and has wide use potential in industries such as steelwork, metal plating and leather 
processing. Chromium has different oxidation states and chromium (III) and chromium (VI) are the most common species 
[1,2]. Because of Cr (III)’s poor uptake, it is much less active to living cells [3]. Cr (VI) is a strong oxidizing agent and it has 
carcinogenic potential. Therefore, Cr (VI) is toxic to both animals and plants [2]. It is potential contaminant for soil, surface 
water, and groundwater [1]. In contrast, Cr (III) is only toxic to plants at very high concentrations and it is less or nontoxic to 
animals [2,4].  

Biosorption is a widely used technique that may be used for the removal of metals and dyes from waters since they are not 
easily biodegradable. This method is increasingly using by many researchers in recent years because of its low cost, 
selectivity, rate of uptake, toxicant affinity and recovery properties [5].  

The goal of this study is to remove chromium from aqueous solutions by Thamnidium elegans (T. elegans). Operating 
conditions were optimized as biosorbent dosage, initial pH, contact time and initial chromium concentration. The acidic pH 
values were found to in favor of chromium biosorption. The effect of biosorbent dosage was studied in the range of 0.05 
and 0.20 g. The biosorption yield increased with increasing biosorbent dosage and after stayed almost constant. The 
biosorption equilibrium was established in a short time. Kinetic models were used to evaluate the time dependent data. 
The equilibrium biosorption data were modeled using some isotherm models. Subsequently, T. elegans may be used as an 
effective fungal biosorbent for toxic chromium uptake. 

Keywords: T. elegans, chromium, biosorption, heavy metal. 
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Chromium is the one of heavy metals and has wide use potential in industries such as steelwork, metal plating and leather 
processing. Chromium has different oxidation states and chromium (III) and chromium (VI) are the most common species 
[1,2]. Because of Cr (III)’s poor uptake, it is much less active to living cells [3]. Cr (VI) is a strong oxidizing agent and it has 
carcinogenic potential. Therefore, Cr (VI) is toxic to both animals and plants [2]. It is potential contaminant for soil, surface 
water, and groundwater [1]. In contrast, Cr (III) is only toxic to plants at very high concentrations and it is less or nontoxic to 
animals [2,4].  

Biosorption is a widely used technique that may be used for the removal of metals and dyes from waters since they are not 
easily biodegradable. This method is increasingly using by many researchers in recent years because of its low cost, 
selectivity, rate of uptake, toxicant affinity and recovery properties [5].  

The goal of this study is to remove chromium from aqueous solutions by Thamnidium elegans (T. elegans). Operating 
conditions were optimized as biosorbent dosage, initial pH, contact time and initial chromium concentration. The acidic pH 
values were found to in favor of chromium biosorption. The effect of biosorbent dosage was studied in the range of 0.05 
and 0.20 g. The biosorption yield increased with increasing biosorbent dosage and after stayed almost constant. The 
biosorption equilibrium was established in a short time. Kinetic models were used to evaluate the time dependent data. 
The equilibrium biosorption data were modeled using some isotherm models. Subsequently, T. elegans may be used as an 
effective fungal biosorbent for toxic chromium uptake. 
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In recent years, different kinds of fungal biomasses systems have been tried as biosorbent materials for removal of different 
types of dyes [1]. Since the biosorption performance of the biosorbent in continuous system is often important factor in 
accessing the feasibility of a biosorbent in real applications. The goal of the study was to investigate the dye biosorption 
potential of cetyl trimethyl ammonium bromide (CTAB) modified Agaricus bisporus (A. bisporus) biomass for Reactive Red 2 
dye (RR2) removal in dynamic flow mode.  
 
In order to provide different bed heights different amounts of biomasses (0.4 - 6 g L-1) were packed in the columns. 
Increasing biosorbent amount from 0.4 to 3.2 g L-1 was enhanced the continuous mode biosorption performance of biomass 
(p < 0.05). Maximum biosorption yield in continuous mode was observed with 3.2 g L-1 biomass amount. The influence of 
flow rate on the RR2 biosorption performance of the biomass was investigated by varying the flow rate from 0.5 to 8.0 
mLmin−1. Column performance was well at lower flow rates. Also, in order to investigate the effect of column size on the 
biosorption performance of modified biomass, column i.d. was varied from 9 to 19 mm while the initial dye concentration 
and flow rate were kept constant. Biosorption yield of modified biomass increased from 38.19 ± 0.78%  to 93.89 ± 0.53% 
when the column i.d. decreased from 19 to 9 mm. 
 
  In conclusion, the CTAB-modified biomass may be an effective biosorbent for the decolorization of RR2 
contaminated solutions in dynamic flow conditions [2]. 
 
Keywords: A.bisporus, biosorption, modification, Reactive Red 2. 

 
 
References 
1. M. Iqbal and A. Saeed, Process Biochemistry, 42, 1160-1164 (2007). 
2. T. Akar and M. Divriklioglu, Bioresource Technology, 101, 7271-7277 (2010). 

  
 



13.08.2013 / POSTER PRESENTATIONS

18:00–19:00Symposium V

1420

Detection, Identification And Structural Elucidation Of Unknown 
Contaminants During A Routine Non Targeted Screening Of River Water 

Samples Using A New Scientific Information System. 
 

G. Bondoux1, B.Oskay2, A. Sever2, G. Cleland3, A.Gledhill1 

1Waters Corporation, M22 5PP, Manchester, UK 

2Likrom Analytic Cozumler, 34736, Kozyatagi - Istanbul, Turkey 
2Waters Corporation, 01757, Milford, MA, USA 

Presenting author: sandra_rontree@waters.com 
 
 
Analysis of environmental waters for pesticides is common practise. However, other contaminants such as personal care 
products or veterinary drugs and their metabolites may also be present at similar trace levels. All could be equally as 
harmful to the aquatic ecosystem, or to downstream consumers.  
The use of Time-of-Flight (Tof) screening has steadily increased in environmental monitoring laboratories over the last few 
years. Generally, the technique has become known as non targeted screening due to the fact that data is collected in a non 
targeted way when compared to the traditional targeted screen of specific compounds on a tandem quadrupole 
instrument. The advantage of a non targeted acquisition is the ability to re-interrogate historical data for unexpected 
compounds discovered at a later date and to screen for a much larger suite of compounds.. 
With the correct sample list format, non targeted Tof screening data generated can be used: 

 To screen for a specified list of compounds from a database or scientific library. 
 To isolate “unknown” samples of interest using PCA or other statistical analysis methods. 
 To isolate “unknown” compounds of interest using a binary compare of an analyte and control sample. 

 
This work describes how a new integrated scientific information system was used to acquire and process non targeted 
screening data from local river water samples. Initially the data generated was screened against a target list. Within the 
same analysis a binary compare of an analyte and control sample was able to detect and isolate “unknown” compounds of 
interest. Using the structural elucidation tools within the scientific information system the unknown compounds of interest 
were identified. Confirmation of identification was made with an MSMS comparison of samples and purchased standards.  
 
Keywords: Pesticides screening, TOF, Environmental, Contaminants 
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targeted way when compared to the traditional targeted screen of specific compounds on a tandem quadrupole 
instrument. The advantage of a non targeted acquisition is the ability to re-interrogate historical data for unexpected 
compounds discovered at a later date and to screen for a much larger suite of compounds.. 
With the correct sample list format, non targeted Tof screening data generated can be used: 
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Adequate treatment of wastewaters by appropriate purification methods is important topic since pollutants such as heavy 
metals can cause significantly health problems for humans and environmental. 
Membrane filtration, oxidation/reduction, ozonation, adsorption, ion-exchange, electrocoagulation are commonly used 
methods for water purification.Some of these methods are restricted by economical and application aspect. Among these 
methods adsorption is an alternative technology for the treatment of wastewaters with the advantages of rapid, 
economical and ecofriendly technology for the treatment of wastewaters. For this concept, there is a growing interest. 
Cheap, locally available and effective alternative sorbents are need to develop. Alunite is a natural mineral found abundant 
in Kütahya and has been used for the production of some chemicals such as alum, alumina and potassium sulphate. Its 
adsorption ability towards some dyes and phosphate anion is reported in the literature [1-2]. In these alunite has been used 
in natural and calcined forms. According to our knowledge, alunite mineral has not been evaluated for metal removal 
purpose.  
Therefore we aimed to develop a new sorbent prepared from alunite for the removal of Pb2+ ions from aqueous solutions in 
this study. For this aim, natural alunite was converted into magnetic alunite by treating with ferrous sulphate and ferric 
chloride according to method mentioned by Mohan et al [3]. Pb2+ adsorption properties of  the prepared magnetic sorbent 
were investigated in batch system. In order to study the effect of initial pH on the adsorption capacity of magnetic alunite 
the pH of the Pb2+ solutions was changed from 2.0 to 5.5. pH range was found to be 4.0-5.5 for the maximum removal of 
Pb2+. Therefore, further adsorption studies were carried out at original pH value of Pb2+ solutions (5.40). The effect of 
adsorbent dosage on the adsorption yield of magnetic alunite was tested by varying amounts of adsorbent between 0.01 
and 0.08 g.  The similar studies were also carried out using natural alunite for the comparison of their adsorption 
performance for Pb2+. Maximum adsorption yields of magnetic and natural alunite were obtained as 98.14% and 3.81%  
with 0.05 g of magnetic alunite and 0.08  g of natural alunite, respectively. These results clearly showed that the magnetic 
modification of alunite was significantly increased the adsorption potential of mineral for Pb2+ ions. The effect of contact 
time was investigated in the range of 5 to 60 min at different temperatures. In addition to the kinetic evaluation of data, 
FTIR, SEM/EDX, DTA/TG and BET analysis were used to characterize the magnetic alunite sorbent. 
As conclusion, magnetic alunite can be effectively used for the removal of Pb2+ ions with the advantages of easy separation 
from liquid media, high adsorption yield and fast kinetics.  
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Synthetic dyes have been widely used in various industrial applications such as tanning, textiles, leather, paper and food 
technology. Wastewaters of these industries cause environmental problems. Biosorption is a good alternative for the 
treatment of these dyes to the conventional water purification methods. Different biological origin materials such as fungi, 
algae, yeast, bacteria and plant have been used as biomass source in order to remove dyes from colored effluents[1-3].  
Previous studies showed that Thuja orientalis (T. orientalis) cones have the capacity to bind metals and dyes. In the light of 
these results, T. orientalis biomass was modified by citric acid in this study. Its biosorption potential was investigated as 
function of pH (2.0–10.0), contact time (1–60 min), sorbent dosage (0.01–0.05 g), initial dye concentration (10–725 mg L−1) 
and flow rate (0.5–4.0 mL min−1). Modification significantly increased the biosorption of dye by 30% as compared with 
unmodified biomass. Kinetic data followed the pseudo-second-order model while the equilibrium data were well predicted 
by the Langmuir isotherm model. Maximum dye biosorption capacities for natural and modified biomasses were found to 
be 91.03 and 203.21 mg g−1 at 30 °C, respectively. Modified biosorbent exhibited very good regeneration potential up to 10 
cycles and it was successfully used for the decolorization of synthetic solution in dynamic flow mode[1].  
As a result, the present study showed that modified T. orientalis was an alternative for removal and recovery applications of 
cationic dye, Basic Blue 9. 
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and flow rate (0.5–4.0 mL min−1). Modification significantly increased the biosorption of dye by 30% as compared with 
unmodified biomass. Kinetic data followed the pseudo-second-order model while the equilibrium data were well predicted 
by the Langmuir isotherm model. Maximum dye biosorption capacities for natural and modified biomasses were found to 
be 91.03 and 203.21 mg g−1 at 30 °C, respectively. Modified biosorbent exhibited very good regeneration potential up to 10 
cycles and it was successfully used for the decolorization of synthetic solution in dynamic flow mode[1].  
As a result, the present study showed that modified T. orientalis was an alternative for removal and recovery applications of 
cationic dye, Basic Blue 9. 
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Soil is the main natural source of trace elements for the biota of ecosystems. Element transfer from abiotic to biotic 
environments in great extent is done by plants. Primary need for plants involves the uptake of essential micronutrients, 
such as Cu, Fe, Mn, Mo, Ni, Zn. In trace amounts these elements are vitally necessary for the biological processes of plant 
cells and tissues. Other elements (e.g., Ag, Al, Au) can stimulate plant growth but their efficacy is not assessed as essential. 
Plants can also uptake elements that are not necessary for any biological functions. For example, such elements as As, Cd, 
Hg, Pb may cause phytotoxicity and can accumulate in plants. Either high content of micronutrients in soils and substrates 
can lead to adverse effects of plant development [1, 2]. 
Food crops and foodstuffs of plant origin are significant source of trace and major elements in human nutrition. However, 
potentially toxic element uptake by food crops may result in subsequent food chain contamination that may lead to 
adverse health effects for humans and animals [1, 3]. Therefore the studies of element transfer and bioavailability, 
especially in case of potentially toxic metals, are of high importance. 
The aim of the research is to study metal uptake by selected food crop species. The experimental work was done by 
growing vegetables (radish, lettuce, dill) in soils of various grading composition and type. Soils were contaminated with 
chemical compounds containing such metals as Cu, Cd, Pb and Zn. In half of treated soil samples the solution of humic 
substances (HS) was added. Harvested vegetables were dried and wet digested by concentrated nitric acid. Quantitative 
analysis of element content in sample solutions was performed by using atomic absorption spectrometry (AAS). 
The bioavailability of elements also was investigated. Soil and food crop samples were exposed to fractioning procedure 
and sample solutions were analysed by inductively coupled plasma mass spectrometry (ICP-MS). 
Among the results obtained, it can be noted that the highest content of elements was detected in food crop samples grown 
in soils with lower content of organic matter. Addition of HS solution in soils reduced the element uptake by plants, thereby 
indicating the importance of soil organic matter within the transfer routes and accumulation rates of metals in plants. 
Hyperaccumulation of Zn was detected in lettuce samples. The assessment of metals bioavailability revealed the possible 
risk of food chain contamination. 
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Imidacloprid is a chloronicotinyl nitroguanidine insecticide, the IUPAC name is 1-[(6-chloropyridin-3-yl) –n-nitro-4, 5-
dihydroimidazol-2-amine. This study was performed to determine the adsorption - desorption of Imidacloprid in different 
type of soils. Chemical pesticides are the most important component of any pest management strategy.  Soil an important 
component of the environment, act as a sink for the pesticides used in agriculture. The pesticides present in soil sometimes 
act as a source of contamination for succeeding crop. The method followed was as per the guidelines of OECD N° 106 
(January 2000).  The study of adsorption - desorption of Imidacloprid in different soils in gujarat, India. The distribution co-
efficient (Kd) [the ratio between the imidacloprid concentration in soil and aqueous phase. As the result of the 
concentration and aging effects on sorption-desorption, it appears that the leaching potential of imidacloprid would be 
minimal in uses ranging from low-rate agronomic applications to high-rate termite applications. This study was performed 
to determine the adsorption - desorption of Imidacloprid in different type of soils. The method followed was as per the 
guidelines of OECD N° 106 (January 2000).  
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Natural chelation inside cells occurs mainly thanks to the high affinity of arsenic for sulphur. Molecules containing sulfhydryl 
groups are known to be chelating agents. Many mammalian cells (lungs, brain, kidney, placenta, small intestine, blood, etc) 
are known to chelate arsenic via the formation of complexes with Glutathione GSH ((Glu-Cys)-Gly).  In addition to this 
strategy plant cells produce Phytochelatins PC ((Glu-Cys)n-Gly). PC’s are oligomers of GSH with additional sulfhydryl groups. 
Both cells express membrane bound specific pumps to transport those complexes. Mammalian cells transport such 
complexes to the outside of the cell, whereas plant cells transport the complexes to internal vacuoles. These two strategies 
have been regarded as detoxification mechanisms for arsenic poisoning. A case study is presented for the formation and 
transport of As-GSH/PC chelating complexes  
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Figure 1:  Concentration effect for C. vulgaris cells exposed for 48h to different concentrations of iAs(III), coloured bars 
denote total amount of arsenic, white bars denote the amount of As-GSH/PC complexes inside the cells, the amount of As-
GSH/PC is express in percentage of the total arsenic inside cells. Vertical bars denote + 1 Standard error. 
Keywords: Arsenic, chelation, ABCC1, ABCC2, Glutathione, Phytochelatin 
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 Abstract — Amorphous silicon (a-Si) and hydrogenated amorphous silicon (a-Si:H) are the model amorphous systems, 
while heterojunctions of amorphous and crystalline (c-Si) are used in solar cells, offering tuned light absorption and 
reasonable efficiency. There remain fundamental questions regarding: (1) the effect of hydrogen on the optical properties 
of a-Si:H, (2) the structure of the a-Si:H/c-Si interface and  core-shell silicon nanowires (SiNW) (3) the electronic and optical 
properties of the a-Si:H/c-Si heterojunction and core-shell SiNW . In this contribution, we use large-scale atomistic 
simulations of a-Si, a- Si:H ,  a-Si:H/c-Si heterojunctions and core shell SiNW models to show that: (1) the hydrogen 
concentration has no effect on the optical and mobility gaps of a-Si:H, so long as the H concentration is at saturation and 
(2) the formation of the a-Si:H/c-Si heterojunction can show effects on the optical properties due to the surface orientation 
and the relative thickness of the a-Si:H and c-Si regions. In addition to that our calculation of optical band gap of 
amorphous-crystalline silicon interfaces shows optical gaps that are sensitive to surface orientation and thickness of the 
amorphous region. Our model suggests a rational strategy to tune the light absorption properties in aSi:H/cSi solar cell 
structures based on structural properties. Finally, based on the knowledge bulk and interface models we have generated 
one dimensional core shell SiNW. The SiNW nanowires used in the solar cells are composed of crystalline Si core 
surrounded by an amorphous Si shell. Thus, the model studied in this work generated by partial melting of crystalline SiNW 
and quickly quenching to trap the amorphous-crystalline NW structure, which is characterised with, e.g. structural 
characterization, electronic, optical and transport properties. 

  

Fig.1 Structure of different thickness of amorphous layer of a-Si/c-Si SiNW 
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Highly efficient counter electrodes (CEs) for dye-sensitized solar cells (DSSCs) were developed using thin films of scalable 
and high quality, nitrogen-doped graphene nanoplatelets (NGnP), which was synthesized by a simple two-step reaction 
sequence. The resultant NGnP was deposited on fluorine-doped SnO2 (FTO)/glass substrates by using electrospray (e-spray) 
coating, and their electrocatalytic activities were systematically evaluated for Co(bpy)3

3+/2+ redox couple in DSSCs with an 
organic sensitizer. The e-sprayed NGnP thin films exhibited outstanding performances as CEs for DSSCs. The optimized 
NGnP electrode showed better electrochemical stability under prolonged cycling potential, and its Rct at the interface of the 
CE/electrolyte decreased down to 1.73 Ω cm2, a value much lower than that of the Pt electrode (3.15 Ω cm2). The DSSC with 
the optimized NGnP-CE had a higher fill factor (FF, 74.2%) and a cell efficiency (9.05%), whereas those of the DSSC using 
Pt-CE were only 70.6 and 8.43%, respectively. To our best knowledge, the extraordinarily better current-voltage 
characteristcs of the DSSC-NGnP outperforming the DSSC-Pt for the Co(bpy)3

3+/2+ redox couple (in paticular, FF and short 
circuit current, Jsc) is highlighted for the first time. 
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Highly efficient counter electrodes (CEs) for dye-sensitized solar cells (DSSCs) were developed using thin films of scalable 
and high quality, nitrogen-doped graphene nanoplatelets (NGnP), which was synthesized by a simple two-step reaction 
sequence. The resultant NGnP was deposited on fluorine-doped SnO2 (FTO)/glass substrates by using electrospray (e-spray) 
coating, and their electrocatalytic activities were systematically evaluated for Co(bpy)3

3+/2+ redox couple in DSSCs with an 
organic sensitizer. The e-sprayed NGnP thin films exhibited outstanding performances as CEs for DSSCs. The optimized 
NGnP electrode showed better electrochemical stability under prolonged cycling potential, and its Rct at the interface of the 
CE/electrolyte decreased down to 1.73 Ω cm2, a value much lower than that of the Pt electrode (3.15 Ω cm2). The DSSC with 
the optimized NGnP-CE had a higher fill factor (FF, 74.2%) and a cell efficiency (9.05%), whereas those of the DSSC using 
Pt-CE were only 70.6 and 8.43%, respectively. To our best knowledge, the extraordinarily better current-voltage 
characteristcs of the DSSC-NGnP outperforming the DSSC-Pt for the Co(bpy)3

3+/2+ redox couple (in paticular, FF and short 
circuit current, Jsc) is highlighted for the first time. 
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Materials Design and Synthesis for Energy Storage and Catalysis 

Hailiang Wang

We design and synthesize novel inorganic/carbon hybrid materials with superior performance to traditional 

electrode materials. We use chemically derived graphene sheets or oxidized carbon nanotubes as growth 

substrates for anchoring electrochemical functional materials. The electrical and chemical interactions between 

carbons and the active materials affect the morphology and size of the materials, render them conducting, 

stabilize them during cycling, and generate synergistic effects in electrocatalysis. 
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We have grown Ni(OH)2 nanoplates on graphene or oxidized carbon nanotubes as a new supercapacitor 

electrode material with high specific capacitance, rate capability and cycling stability. An ultrafast Ni-Fe battery 

was demonstrated by pairing the Ni(OH)2/carbon-nanotube hybrid with a FeOx/graphene hybrid, approaching 

1,000 times faster in charging and discharging than the traditional Ni-Fe batteries. We have synthesized 

Mn3O4/graphene and LiMn0.75Fe0.25PO4-nanorods/graphene as high-capacity and fast anode and cathode 

materials for Li ion batteries. We have designed and assembled a graphene-sulfur hybrid structure to improve 

the cycling stability of Li-S batteries. By growing spinel-metal-oxide nanoparticles on N-doped graphene or 

oxidized carbon nanotubes, we developed bi-functional electrocatalysts for oxygen reduction and evolution with 

exceptional activity and stability. XANES was utilized to characterize and understand the chemical bonding and 

electrical coupling at the interface of inorganic nanocrystals and carbon in the hybrids. 

We also design and synthesize well-defined noble-metal nanoparticle systems to investigate the surface 

chemistry in heterogeneous catalysis. Controlled synthesis, reaction study and in-situ characterizations are 

combined to explore the catalytic performance, study the catalyst reconstruction under reaction conditions and 

understand the chemical processes at interfaces. 
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Research efforts on lithium-ion batteries have been mostly devoted to new lithium electrolytes and new structures and 
compositions of electrode active materials. However, the integration of the active material within the electrode has 
received only little attention by the academic community so far. Aiming at filling this gap, we started a basic research 
program focused on a multiscale approach of the overall composite electrode that includes the possible implementation of 
molecular junctions in order to optimize electronic transports at current collector/electrode interface as well as at contacts 
between active grain and conducting additive agglomerates. Estimations based on Fongy’s work [1] indicate that, for an 
electrode, a gain of nearly 38% can be expected in term of volumetric energy if the electronic wiring is optimized. Molecular 
junction formation between grains of a powder was reported in few articles [2] however π-conjugated systems, in 
particular short thiophene oligomers able to tunnel electrons, represent an interesting approach towards improved 
electron transfer within HET (high electron transfer) based molecular junctions. 

 

Figure 1: Molecular Junction between Carbon nanotubes and the active material (AM). 
 
The proper tailoring of these systems with functional end groups that are well known to graft on metal oxides or sp2 
domains of carbon substrates (main components of a battery cell) will eventually lead to the molecular wiring between 
those components and increase the overall electronic conductivity. The organic synthesis, characterization and molecular 
wiring of different active materials (LiFePO4, Li4Ti5O12 and nano-TiO2) to conducting additives of the electrode will be 
presented. Effects on electrochemical performance of the corresponding electrodes will be discussed in respect to blank 
ones. 
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Abstract: Due to decreasing the fossil fuel reserves, negative impact of petroleum fuels on the environment and an increase 
of oil price, biofuels became more and more interesting in the recent years. The most commonly used liquid biofuels are 
bioethanol, biomethanol and biodiesel which are obtained from edible biomass sources such as sugar cane or corn and veg-
etable oils, respectively [1].  
Guerbet chemistry has a real potential in industrial reactions to replace petrochemicals-based processes by bioalcohols-
based processes, which would further be much more economical provided a selective catalytic system can be rationally 
tailored and optimized [2].  
The Guerbet reaction shows a great potential to for bioalcohols-based chemistry such as n-propanol and n-butanol. In this 
study, we will specifically examine a reaction which is of a great importance for enhancing the potential of the biomass-
derived chemistry: the synthesis of higher alcohols from lower alcohols via Guerbet reaction.  
It occurs in the presence of a multifunctional catalyst with basic, acid and redox properties. Hydrotalcites are a layered 
double hydroxide, with the general formula Mg6Al2(CO3)(OH)16.4H2O and are known as basic catalysts or basic catalyst 
precursors.  
Transition metals (TM, for example: Ni, Cu, Mn) can be added to the catalytic system in sub-stitution of Mg in order to tune 
the redox properties of the catalysts. In the present work, we have studied the production of propanol and butanol 
obtained from a mixture of ethanol and methanol via the Guerbet reaction in the presence of hydrotalcite-based catalysts. 
The catalyt-ic activity has been measured in the 200 °C- 400 °C temperature range. XRD analyses cou-pled with high 
resolution 27Al MAS-NMR spectroscopy validated the formation of a well crystalline hydrotalcite structure. After 
calcinations, the HT based materials are decomposed into mixed oxides, which develop very high specific surface areas 
compared to the conven-tional synthesis method without sonication. The reducibility of the solids has been measured by 
TPR.  
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The use of  pesticide in agricultural application causes not only significant increase in product yield but also decreasing 

product loses results from insects, herbs and plant diseases. It is estimated that if pesticides were not used 40% of 

foods would be under risk. On the other hand, pesticides have negative effects on human health and environment. 

Pesticide residues were detected in ground and under ground water. Besides to human health, pesticides have negative 

effect on echological life.  

Amitraz is a non systemic acaracideandinsecticide. Amitraz is used to control mites, flyers, gren flyers in vegatables and 

fruits such as pear, citrusfruits, stonefruits, squash, red pepper and tomato. 

In this study, a reliable, accurate pratical method were developed and validated for determination of amitraz and its 

degradation products which are great problem in exported fruits and vegetables. Then, with suggested method 

degredation process of amitraz in quince and cucumber were monitored. In this study stability of amitraz was 

monitoring in both product under tree different temperature. According to the our study amitraz degradate rapidly to 

DMA, DMF, DMPF  in both product in all temperature which are examined. The major degradation product was DMF in 

both quince and cucumber. DMA and DMF formed lower concentration than the DMF. In our study two extra 

compounds which their mass spectrum were related to amitraz were detected.  
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The use of  pesticide in agricultural application causes not only significant increase in product yield but also decreasing 

product loses results from insects, herbs and plant diseases. It is estimated that if pesticides were not used 40% of 

foods would be under risk. On the other hand, pesticides have negative effects on human health and environment. 

Pesticide residues were detected in ground and under ground water. Besides to human health, pesticides have negative 

effect on echological life.  

Amitraz is a non systemic acaracideandinsecticide. Amitraz is used to control mites, flyers, gren flyers in vegatables and 

fruits such as pear, citrusfruits, stonefruits, squash, red pepper and tomato. 

In this study, a reliable, accurate pratical method were developed and validated for determination of amitraz and its 

degradation products which are great problem in exported fruits and vegetables. Then, with suggested method 

degredation process of amitraz in quince and cucumber were monitored. In this study stability of amitraz was 

monitoring in both product under tree different temperature. According to the our study amitraz degradate rapidly to 

DMA, DMF, DMPF  in both product in all temperature which are examined. The major degradation product was DMF in 

both quince and cucumber. DMA and DMF formed lower concentration than the DMF. In our study two extra 

compounds which their mass spectrum were related to amitraz were detected.  
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Two structural parameters were calculated for 28 samples of vacuum residual oil and distillates delayed coking 
process from their IR spectra. The  CH2/CH3 ratio and the aromatic rings mono+ di / poly-condensation ratio [1]  were 
calculated  with the following equation: 
 
  
 
The parameters are used as input matrix to develop calibration models as Partial Least Squares (PLS) for the 
prediction of physicochemical properties such as API gravity, % of Residual Carbon (% CC) and % w/w of sulfur. The 
full cross validation [2] showed satisfactory results for the evaluation of the calibration method, standard errors 
prediction (SEP) and the correlation coefficients (R2) between the reference values and the calculated data (Figure 
1b). 
The FTIR-ATR and chemometric techniques provide an alternative way for the characterization of complex samples 
with samples minimal handling and it is necessary less time for the analysis. 

 

Figure 1:  a) Spectrum IR-ATR of samples. b) Table of Results 
prediction models. 
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FQ VL RMSEC RMSEP R2 

API 4 0.72 0.83 0.99 

% S 4 0.58 0.63 0.98 

%CC 6 0.59 0.61 0.99 
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Quercetin (QC) is the most active compound in flavone family, widely occurring in leaves, fruits, and flowers of 
many plants. QC has become the topic of increasing interest based on its antioxidant, antiviral and antitumor 
properties. QC is also launched as the component of many biologically active supplements and certain medical 
preparations. So, the isolation of QC from various plant matrices is becoming an important research area. 
Moreover, preconcentration is a required stage for determining quercetin in complex multicomponent food 
products as well as in biological objects. The isolation and preconcentration of QC can potentially be realized by 
using molecularly imprinted polymers (MIPs) prepared with QC as a template [2]. 
 
In this work, quercetin (QC) imprinted polymers in two different molar ratios (1:8:40 and 1:10:50) were prepared by 
using quercetin as the template molecule, 4-vinylpyridine (4VP), methacrylic acid (MAA), acrylamide (AA) as the 
functional monomers, ethylene glycol dimethacrylate (EDMA) as the cross-linker and 2,2’-azobisisobutyronitrile 
(AIBN) as initiator in the porogen of acetone. Non-imprinted polymers (NIPs) were also synthesized without 
template. Their recognition and selectivity properties were investigated by equilibrium binding experiments with QC 
solutions in different proportions of acetonitrile (ACN)-dimethylsulfoxide (DMSO) mixtures and methanol (MeOH) 
monitoring the absorbances at 370 nm. The MIP with 1:10:50 molar ratio of QC-4VP-EDMA was established as the 
most suitable for recognition of QC. The mentioned MIP was found to be highly selective for QC according to the 
other structurally related compounds (rutin, catechin, etc). Binding properties of the MIP and the NIP were 
calculated by modeling by the Freundlich and Langmuir isotherms with QC solutions in methanol (MeOH).  
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Quercetin (QC) is the most active compound in flavone family, widely occurring in leaves, fruits, and flowers of 
many plants. QC has become the topic of increasing interest based on its antioxidant, antiviral and antitumor 
properties. QC is also launched as the component of many biologically active supplements and certain medical 
preparations. So, the isolation of QC from various plant matrices is becoming an important research area. 
Moreover, preconcentration is a required stage for determining quercetin in complex multicomponent food 
products as well as in biological objects. The isolation and preconcentration of QC can potentially be realized by 
using molecularly imprinted polymers (MIPs) prepared with QC as a template [2]. 
 
In this work, quercetin (QC) imprinted polymers in two different molar ratios (1:8:40 and 1:10:50) were prepared by 
using quercetin as the template molecule, 4-vinylpyridine (4VP), methacrylic acid (MAA), acrylamide (AA) as the 
functional monomers, ethylene glycol dimethacrylate (EDMA) as the cross-linker and 2,2’-azobisisobutyronitrile 
(AIBN) as initiator in the porogen of acetone. Non-imprinted polymers (NIPs) were also synthesized without 
template. Their recognition and selectivity properties were investigated by equilibrium binding experiments with QC 
solutions in different proportions of acetonitrile (ACN)-dimethylsulfoxide (DMSO) mixtures and methanol (MeOH) 
monitoring the absorbances at 370 nm. The MIP with 1:10:50 molar ratio of QC-4VP-EDMA was established as the 
most suitable for recognition of QC. The mentioned MIP was found to be highly selective for QC according to the 
other structurally related compounds (rutin, catechin, etc). Binding properties of the MIP and the NIP were 
calculated by modeling by the Freundlich and Langmuir isotherms with QC solutions in methanol (MeOH).  
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Caffeic acid (CA) is an important phenolic antioxidant which is present in many plants and beverages. It accounts for 
up to 70% of the total hydroxycinnamic acid content in fruits. CA can slow down the process of inflammation, 
thereby providing protection from the hazardous effects of free radicals and against endothelial damage, etc. The 
isolation and preconcentration of CA can potentially be realized by using molecularly imprinted polymers (MIPs) 
prepared with caffeic acid as a template [1]. MIPs offer distinct advantages compared to natural/proteinaceuous 
receptors: ease of preparation, low cost, tolerance to extreme chemical and thermal conditions, long shelf life, and 
enhanced versatility in experimental design [2]. 
 
In the present work, a series with different molar ratios of caffeic acid (CA) imprinted polymers were prepared in 
tetrahydrofuran as porogen. Caffeic acid as template molecule, 4-vinylpyridine (4VP), methacrylic acid (MAA), 
acrylamide (AA) as functional monomers, ethylene glycol dimethacrylate (EDMA) as cross-linking agent and 2,2’-
azobisisobutyronitrile (AIBN) as initiator were used for the preparation of CA-MIPs. Non-imprinted polymers (NIPs) 
were also synthesized without template. Their recognition and selectivity properties were investigated by 
equilibrium binding experiments monitoring the absorbances at 320 nm. The MIP with 1:4:16 molar ratio of CA-4VP-
EDMA was established as the most suitable for recognition of CA. The mentioned MIP was found to be highly 
selective for CA according to the other structurally related compounds (gallic acid, chlorogenic acid, etc). Binding 
properties of the MIP and the NIP were calculated by modeling by the Freundlich and Langmuir isotherms with CA 
solutions in acetonitrile (ACN).  
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Tussilago farfara L. is a herb of the tribe Senecioneae and in the family Compositae, is widely used as a herbal 
remedy. This plant is also known as coltsfoot and has been consumed as a food product with some confectionery 
products, such as coltsfoot Rock [1]. However, the discovery of toxic py  in the plant has resulted in rolizidine alkaloids
liver health concerns [2]. Thus profiling the chemical contents of this plant is important for health. 

Tussilago farfara L. found in europa, balcans, north and east of Asia, North of Africa and anatolia in Turkey [3]. In this 
study, the used plant samples picked up from Elazığ city, Baskil town, Doğancık village, north of Bolucuk arable field, 
Bolucuk brook, inside of the brook, at 1650 m. In this study hegzane extract of Tussilago farfara L. is investigated. This 
is the first study that identificate genus Tussilago farfara L.’s chemical composition in hexane. Extracts analised by GC-
MS. Spathulenol was detected as % 33.91 in Tussilago farfara L. extract of hegzane. 
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Tussilago farfara L. is a herb of the tribe Senecioneae and in the family Compositae, is widely used as a herbal 
remedy. This plant is also known as coltsfoot and has been consumed as a food product with some confectionery 
products, such as coltsfoot Rock [1]. However, the discovery of toxic py  in the plant has resulted in rolizidine alkaloids
liver health concerns [2]. Thus profiling the chemical contents of this plant is important for health. 

Tussilago farfara L. found in europa, balcans, north and east of Asia, North of Africa and anatolia in Turkey [3]. In this 
study, the used plant samples picked up from Elazığ city, Baskil town, Doğancık village, north of Bolucuk arable field, 
Bolucuk brook, inside of the brook, at 1650 m. In this study hegzane extract of Tussilago farfara L. is investigated. This 
is the first study that identificate genus Tussilago farfara L.’s chemical composition in hexane. Extracts analised by GC-
MS. Spathulenol was detected as % 33.91 in Tussilago farfara L. extract of hegzane. 
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The genus Inula, a variable perennial herb, family Asteraceae, exists as more than 100 species and distributed in 
Asia, Europe and Africa. Some  Inula species’s flowering branches are used in traditional medicine for treatment of 
bronchitis, tuberculosis, anaemia [1],  and a spice wich known as “Trehla” is used for diabetes, hypertension and 
renal diseases [2].  Inula oculus-christi L. found in midle europa, balcans, caucasia, north of Iraq, Iran and anatolia in 
Turkey [3]. 
 This is the first study that identificate genus Inula oculus-christi L’s chemical composition in hexane. Extracts 
analised by GC-MS. Cinnamyl isobutyrate was detected as % 30.23 in Inula oculus-christi L. extract of hegzane. 
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Phosphate ions are of particular importance due to their key roles in information processing, 
energy storage, and signal transduction. Phosphate ions are among the main nutrients of plants and 
animals and widely used in fertilizers. The redundant use of phosphate ions results in the eutrophication 
of rivers and lakes [1]. Therefore, determination of phosphate ion concentration in soil and aqueous 
samples has critical importance from environmental viewpoint. 

Ferrocene and some of its derivatives have been widely used in the electrochemical processes as 
internal standard material due to its well-defined and reversible redox potentials [2]. Besides, ferrocene 
responds to the presence of bonded anions/cations at an adjacent receptor site by shifting its 
ferrocene/ferrocenium redox potentials in negative/positive direction [3]. 

With these backgrounds in mind, we synthesized a novel ferrocene-functional thiophene 
compound (Thi-Fc) and a styrene polymer with ferrocene side groups (PSt-Fc) by using “click” chemistry 
technique. Thi-Fc and PSt-Fc responded to the addition of dihydrogen phosphate anion in the form of 
quaternary ammonium salt by shifting their oxidation and reduction potentials cathodically (Figure 1). 
Besides, the 1H NMR signals of their triazole CH protons moved downfield as the target anion added. 
These results are in accordance with the literature [3].  
 

 
Figure 1. Electrochemical responses of a) Thi-Fc and b) PSt-Fc to the addition of dihydrogenphosphate anion.  
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Phosphate ions are of particular importance due to their key roles in information processing, 
energy storage, and signal transduction. Phosphate ions are among the main nutrients of plants and 
animals and widely used in fertilizers. The redundant use of phosphate ions results in the eutrophication 
of rivers and lakes [1]. Therefore, determination of phosphate ion concentration in soil and aqueous 
samples has critical importance from environmental viewpoint. 

Ferrocene and some of its derivatives have been widely used in the electrochemical processes as 
internal standard material due to its well-defined and reversible redox potentials [2]. Besides, ferrocene 
responds to the presence of bonded anions/cations at an adjacent receptor site by shifting its 
ferrocene/ferrocenium redox potentials in negative/positive direction [3]. 

With these backgrounds in mind, we synthesized a novel ferrocene-functional thiophene 
compound (Thi-Fc) and a styrene polymer with ferrocene side groups (PSt-Fc) by using “click” chemistry 
technique. Thi-Fc and PSt-Fc responded to the addition of dihydrogen phosphate anion in the form of 
quaternary ammonium salt by shifting their oxidation and reduction potentials cathodically (Figure 1). 
Besides, the 1H NMR signals of their triazole CH protons moved downfield as the target anion added. 
These results are in accordance with the literature [3].  
 

 
Figure 1. Electrochemical responses of a) Thi-Fc and b) PSt-Fc to the addition of dihydrogenphosphate anion.  
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 In this study Quercus macrenthera galls (QMG) were used as tannic acid source for preparation of tannin 

based cryogels. QMG cryogels were characterized with SEM and ATR IR. The produced cryogels have excellent 

characteristics such as extreme lightweightness, elasticity and sponge like nature. Their water content can easily be 

removed by compressing with hand. These cryogels are able to swell violently immersed in aqueous solution. The 

prepared cryogels were used in removing uranyl ions from aqueous solutions. Some experimental parameters 

which affect the adsorption process as pH of the solution, initial uranyl concentration, sorbent dosage, contact time 

and ionic strength have been investigated. The Langmuir and Freundlich isotherm models have been studied to 

analyze the equilibrium adsorption data, whereas the pseudo first and second order models have been studied to 

analyze the adsorption kinetic data.  
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 The removal of tetracycline (TC) from aqueous environment by new type of sorbents, Rosa canina gall 

(RCG) extract modified polyacrylamide based cryogels, was studied in a batch system. The produced RCG CRGs have 

thin polymeric walls and interconnected large pores. The RCG CRGs are elastic and sponge like; its water content 

can easily be removed by only compressed with hand. The RCG CRGs restore their original shape and size within 

seconds after soaked in water. On the other, elasticity of cryogels without RCG extract modification is lower. The 

experimental parameters that affect the sorption of TC were optimized to achieve maximum removal yield.  The 

Freundlich and Langmuir adsorption isotherms were conducted to deduce the mechanism of the process [1-3].  The 

kinetics of TC adsorption was moderately fast and almost reached equilibrium in 40-50. min  and the results 

followed pseudo-second-order kinetic model.  
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 The removal of tetracycline (TC) from aqueous environment by new type of sorbents, Rosa canina gall 

(RCG) extract modified polyacrylamide based cryogels, was studied in a batch system. The produced RCG CRGs have 

thin polymeric walls and interconnected large pores. The RCG CRGs are elastic and sponge like; its water content 

can easily be removed by only compressed with hand. The RCG CRGs restore their original shape and size within 

seconds after soaked in water. On the other, elasticity of cryogels without RCG extract modification is lower. The 

experimental parameters that affect the sorption of TC were optimized to achieve maximum removal yield.  The 

Freundlich and Langmuir adsorption isotherms were conducted to deduce the mechanism of the process [1-3].  The 

kinetics of TC adsorption was moderately fast and almost reached equilibrium in 40-50. min  and the results 

followed pseudo-second-order kinetic model.  
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It is difficult to imagine the world without colors. Since the first times, the dyes have been a part of mankind’s life. 
Pyrazolones linked to azo compounds are extensively used in the dye industry. 5-Pyrazolones are an important class 
of organic molecules with diverse pharmacological properties [1-3].  
 
Due to the importance of these compounds and our interest in them [4], we decided to extend our study to the 
coloring and spectroscopic features of new pyrazolone derivatives with potential biological activity. UV-Vis 
investigations in CHCl3, acidic and basic solutions in MeOH of these dyes are discussed. Moreover, dyeing and 
fastness determinations of the azo-, bisazo dyes under study, were carried out and the results are rationalized [5]. 
UV-Vis absorption spectra were evaluated for all the new molecules. UV-Vis, FTIR and 1H, 13C NMR results were 
used to explain the tautomeric equilibrium. 
                                                                                                                                                                                        

    

               Figure 1: 5-Pyrazolone Azo- Dyes                                  Figure 2: UV-Vis Spectra of Dyes in CHCl3                                                     
 
The results show that dyes may exist as mixtures of several tautomeric forms in acidic, basic medium or in the solid, 
liquid states. Almost all dyes exhibit very good to excellent washing, perspiration and light fastness properties. 
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Cr (III) is essential trace element in human body and has a close relationship with the human health. But 
over Cr (III) intake could cause severe toxicological effects [1]. To evaluate the effects of chromium on human 
health, it is often required as a very sensitive and reliable method to determine very low content of metal in the 
environmental samples.  
 

Flow injection (FI) is a simple, rapid and versatile technique that is now firmly established, with 
widespread application in quantitative chemical analysis.  FI on-line preconcentration and separation coupled with 
Flame Atomic Absorption Spectrometry (FAAS) have been shown to be powerful for determination of trace 
elements in a variety of matrices in view of the enhanced sensitivity, the efficient removal of matrix, high sample 
throughput and the low cost of the FAAS equipment [2]. 
 

Various preconcentration techniques for the determination of chromium have been proposed, including 
chelation and extraction, precipitation, coprecipitation and ion-exchange resins. However, many of these 
methodologies are performed in batch, thus requiring great sample volumes in order to reach low detection limits. 
When preconcentration techniques are applied in batch mode, the risk of contamination and the time of analysis 
are both increased. This situation has been significantly improved utilizing FI associated with FAAS [3]. 
 

In this study, composite polymers such as chitosan-carbonnanotube, chitosan-silica, chitosan-clay and 
chitosan-pumice beads were used as the preconcentration adsorbents. Adsorption capacities of chitosan-silica 
beads and chitosan-carbonnanotube beads for Cr (VI) were calculated as 0.32 mg g-1, 0.55 mg g-1 respectively. Cr(III) 
didn’t adsorbed on chitosan-silica beads. 
 

Adsorption capacities of Cr(III) on chitosan-clay and chitosan-pumice beads were found as 1.53 mg g-1 and  
0.67 mg g-1 , respectively. Cr(VI) adsorption was not observed on both of these polymers in batch studies. Because 
of its highest adsorption capacity for Cr(VI) only the characterization of the clay-chitosan beads were done by TGA 
analysis. Optimization of the appropriate elution solvent and eluent concentration, loading time, flow rate and pH 
for the flow injection analysis of chromium species were also studied. 
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methodologies are performed in batch, thus requiring great sample volumes in order to reach low detection limits. 
When preconcentration techniques are applied in batch mode, the risk of contamination and the time of analysis 
are both increased. This situation has been significantly improved utilizing FI associated with FAAS [3]. 
 

In this study, composite polymers such as chitosan-carbonnanotube, chitosan-silica, chitosan-clay and 
chitosan-pumice beads were used as the preconcentration adsorbents. Adsorption capacities of chitosan-silica 
beads and chitosan-carbonnanotube beads for Cr (VI) were calculated as 0.32 mg g-1, 0.55 mg g-1 respectively. Cr(III) 
didn’t adsorbed on chitosan-silica beads. 
 

Adsorption capacities of Cr(III) on chitosan-clay and chitosan-pumice beads were found as 1.53 mg g-1 and  
0.67 mg g-1 , respectively. Cr(VI) adsorption was not observed on both of these polymers in batch studies. Because 
of its highest adsorption capacity for Cr(VI) only the characterization of the clay-chitosan beads were done by TGA 
analysis. Optimization of the appropriate elution solvent and eluent concentration, loading time, flow rate and pH 
for the flow injection analysis of chromium species were also studied. 
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Noteworthy attention has been put on the design of supramolecules which have the ability of selectively 
recognizing cations. A typical optical chemosensor for recognition of metal ions consists of a selective ligand 
(ionophore) with a covalently attached fluorophore which responds to the complexation-induced changes in the 
electron environment by spectral variation. Fluoroionophores built on the calixarene scaffolds are a promising and 
quickly developed group[1]. Research on recognition and sensing of the environmentally metal ions have been 
growing in considerable ways in recent years. Lead is an abundant very toxic heavy metal that plays a critical role in 
environmental politics. It has been reported that the introduction of soft donor atoms (S and N) in a calixarene 
framework promotes their complexation with heavy metal ions [2]. For this purpose, a novel series of calix[4]arenes 
bearing benzothiazole, benzoxazole, and benzoimidazole groups were obtained  recently by our group [3] by 
reaction of the corresponding 2-mercaptoheterocycle with 5,11,17,23-tetra-tert-butyl-25,27-bis[2-
(chloroacetamido) ethoxy]-26,28-di-hydroxycalix[4]arene. The binding ability of calixarene derivatives 5-7 toward 
selected divalent metal ions such as Ca, Cd, Pb, Ni, Mg, Mn, Co, Fe and Zn has been investigated by fluorescence 
spectroscopic techniques. Fluorescent chemosensor ability of three calixarene derivatives was highty selective for 
Pb(II) in contrast with other divalent  metal studied. The highest association constant corresponds to benzoxazolyl 
calixarene derivative 7, with a Ka of (1.37± 0.06) x 104   mol-1 L and detection limit for lead of 1.14 ± 0.05 mg L-1 in 
methanol. Studies of selective recognition anion for these calixarenes derivatives are in progress. 
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Figure 1: Calixarenes 5-7 
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ABSTRACT 

 

       Nutritive trace  metals are a special group of nutritive species of water reservoir. They are high ecological 
significance for human and animal species. It is important to measure trace metal contaminant in water but it is 
not so easy to measure this contaminants by self-purification of water. In order to providing of high quality 
water for   man, these measurement must be done regularly Because it is directly related with human and 
animal life. So it is  very important to provide clean and healthy water for human beings. Similarly, Mineral and 
spring water qualities in many countries are affected by industrialization and over population. 

The main aim of this study was to determine some  nutritive trace  metal concentration in some spring and 
mineral water  in south eastern of Anatolıan by means of Atomic Absorption Spectrometer and inductively 
coupled plasma mass spectrometry after enrichment of activated carbon. Spring and mineral water samples 
were collected from some different parts of district. These spring water samples were determined by a simple 
pre-concentration method which is called activated carbon enrichment. The nutritive trace metal analysis was 
done to determine, Zinc(Zn), element chromium(Cr), element, Cobalt(Co) element ,Nickel(Ni) element and 
Manganese(Mn) element. After determination validation has been done.  The result we obtained compared 
with guidelines for drinking water quality such as World Health Organization (WHO) guidelines and European 
Union drinking water standards. As a result of this study, we obtained  that the study has been done generally 
suitable for  the Both criteria of World Health Organization (WHO) guidelines and European Union drinking 
water standards and also Turkish standards(TS)266. 

 

 Key Words: Water nutrition, trace metals, activated carbon, AAS, ICP-MS 
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with guidelines for drinking water quality such as World Health Organization (WHO) guidelines and European 
Union drinking water standards. As a result of this study, we obtained  that the study has been done generally 
suitable for  the Both criteria of World Health Organization (WHO) guidelines and European Union drinking 
water standards and also Turkish standards(TS)266. 
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ABSTRACT 

 
         In this study physico-chemical properties of thermal hot waters and some cold water which can be bottled were 
studied.  

Water samples were taken and some physical analyses were performed in during the water sampling. 

        The other major analyses were done in the geothermal laboratory. Water samples were evaluated by  both field 
observations and also taking geology and petrography of the sampling area. Taken data were evaluated by using Aqua 
Chem soft program under the consideration of the field observations and geology and petrography of the sampling area. 

 Under the light of obtained data from Aqua Chem and observations of field and geology and petrography of the sampling 
area, these data used for interpretations of both hot water samples  and cold spring water. 

 Consequently, water samples were characterized for what type of water samples, what their sources which mean if the 
waters were juvenile magma or meteoric waters, with  the help of the isotope studies and taken cat ions and anions 
through water-rock interaction where the water passed through the system of the East Anatolıan Geothermal Field.  

 

Water samples radioactivity results were shown in the range of acceptable limits.  

For East Anatolıan around hot water resources were determined using Piper diagram.  

 

Keywords: Thermal water, Geo thermometer, Geo chemistry, Ions, Reservoir Rock, Isotope  geochemistry, heavy metal 
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This study conducted on 423 inhabitant (372 adults and 51 children) blood samples were collected from patients hosted in 

the Emergency Hospital of Mansoura University. The clinical diagnosis of such patients was acute insecticides poisoning. The 

aim of the present study is to study patients with cholinesterase (ChE) inhibitor organophosphorus insecticides intoxication 

from the laboratory point of view. The plasma samples were analyzed for levels of ChE enzyme and acetyl cholinesterase 

enzyme activity by spectrophotometer. The pesticides were identified using Gas Chromatography-Electron Captured Detector 

(GC-ECD). The results of GC‑ ECD instrument of all patients revealed that parathion (organophosphorous insecticide) 

poisoning was found in their blood samples. The mode of poisoning was accidentally by inhalation and skin contact. The 

poisoning cases of children were of mild poisoning. The degrees of poisoning of adults were severe in 138, moderate in 201 

and mild in 33 cases. In conclusion, results of the present study revealed that the widely used insecticides in Dakahlia 

governorate are the organophosphorous insecticides specifically parathion insecticide. 

 

Keywords: Cholinesterase, chromatography, organophosphorus, spectrometry 
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(GC-ECD). The results of GC‑ ECD instrument of all patients revealed that parathion (organophosphorous insecticide) 
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Boron is beneficial to human health and agriculture in trace quantities, but becomes toxic to both humans and crops in 
excessive quantities.[1] Boron compounds are used in many industrial applications, including the fabrication of soaps and 
detergents, glass and ceramics, insecticides, fertilizers, semiconductors, flame retardants, high duress compounds, and 
pharmaceutical drugs. High boron contents in water might be the result of residual waters discharges or leaching from 
rocks and soils containing borates and borosilicates.[1]  
 
We have studied 2,3,6,7,10,11-hexahydroxytriphenylene (L) as a possible chemical sensor for boron in the form of boric 
acid or phenylboronic acid in aqueous solution using spectrofluorimetry or UV-visible spectrophotometry detection.[2] We 
have studied the behavior of L at various pH in the absence and in the presence of boron in order to determine the optimal 
pH range for detection, which we found to be pH = 8.5 – 9.5, and then studied the detection of boron in these conditions. 
We have found the limit of detection to be 10 ppb of boron in the case of boric acid, which is in the order of magnitude of 
the most sensitive chemical sensors, or 6 ppb of boron in the case of phenylboronic acid, in the case of detection by 
spectrofluorimetry at pH 9.1. If we use detection by spectrophotometry, we found the limit of detection to be 5 ppm of 
boron in the case of boric acid, or 0.3 ppm of boron in the case of phenylboronic acid. We have avoided interference of 
metal cations when measuring our samples by the use of as a chelating agent such as EDTA.[2] 
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Traceability in a measurement is an indispensable quality parameter.  For the analysis of CAP in different matrices, 
pure CAP shall be used as a primary calibration standard to achieve SI traceable measurements. Chloramphenicol (CAP, 
figure 1) is in the class of broad-spectrum antibiotics effective against both gram positive and gram negative bacteria [1-3]. 
However, secondary metabolites of chloramphenicol are anticipated to be human carcinogen. For this reason, several legal 
limitations and official quality control systems has been set[4,5]. 

For the global traceability issues, chloramphenicol purity has been certified and is served to the market as “UME 
CRM 1301” to be utilized in residual antibiotic analysis. UME CRM 1301, is the very first certified reference material 
produced at TUBITAK UME premises. The completion of the project shed light on the CRM production processes and CRM 
production related quality reorganization.  
Figure 

 
 
Chemical Structure of Chloramphenicol. 
 

. Chemical information about chloramphenicol 

IUPAC Name : 2,2-dichloro-N-[1,3-dihydroxy- 
1-(4-nitrophenyl)propan-2-yl]acetamide 

CAS No : 56-75-7 

Batch Production completed : June 2012 
 

Certified values and uncertainties for UME CRM 1301 
Parameter Certified Value [1] Uncertainty [2] 

Purity 99.58 % 0.22 % 
[1] The certified value and the uncertainty are average of the qNMR and mass balance method results. Measurements traceable to International System of 
Units (SI). 
[2] The uncertainty for the certified value is the result of the multiplication of the standard uncertainty value with a coverage factor k=2 to cover a confidence 
level of 95 % for normal distribution. Standard measurement uncertainty is calculated according to the ISO/IEC Guide 98-3 (GUM:1995). 
 

Result % : 99,58     

Combined Standard Uncertainty :   
 

0,11 

Expanded Uncertainty ( k=2) :   
 

0,22 

Result with Uncertainty : 99,58 ± 0,22 
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CAS No : 56-75-7 

Batch Production completed : June 2012 
 

Certified values and uncertainties for UME CRM 1301 
Parameter Certified Value [1] Uncertainty [2] 

Purity 99.58 % 0.22 % 
[1] The certified value and the uncertainty are average of the qNMR and mass balance method results. Measurements traceable to International System of 
Units (SI). 
[2] The uncertainty for the certified value is the result of the multiplication of the standard uncertainty value with a coverage factor k=2 to cover a confidence 
level of 95 % for normal distribution. Standard measurement uncertainty is calculated according to the ISO/IEC Guide 98-3 (GUM:1995). 
 

Result % : 99,58     

Combined Standard Uncertainty :   
 

0,11 

Expanded Uncertainty ( k=2) :   
 

0,22 

Result with Uncertainty : 99,58 ± 0,22 
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Abstract  In this study, PVC-based film optodes containing chromoionophores which are sensitive to polyionic surfactant 
compounds were prepared and useability of these optodes for quantitative determination of polyanionic surfactants were 
examined. These optical sensors are prepared with polyvinyl chloride, polyurethane, a plasticiser, and a polycation sensitive 
chromo-ionophore. They exhibit reproducible and sensitive absorbance changes in response to the varying polycationic 
titrant concentrations. 
Keywords  Polyanionic surfactants, microtiter plate reader, film optode. 
 
 
   Over the last 20 years, the films used to prepare polymer membrane-type ion-selective electrodes have also been 
adapted successfully to develop new optical polyion-selective sensors [1].  Kim et al. have adapted the PVC-based optode 
membranes containing a lipophilic anion-exchanger, and a lipophilic pH indicator, to microtiter plate-format [2].  
Meyerhoff’s group have employed the chromoionophore-based films within a microtiter plate-format for detection of 
heparin via a titrimetric determination. It was also possible to use the sensing films for monitoring given protease 
enzymatic activities [3].  
   Herein, we report the quantitative determination of three  different polyanionic analytes (sodium dodecyl sulphate, 
sodium dodecyl benzene sulphonate, potasyum polyvinyl sulphate) using DCFOE-based microtiter plate-format optode and 
the reaction of these polyanions with polycationic titrants. Chromoionophore-based PVC membrane film itself has maximal 
absorbance at 490 nm at pH 7.40 but this value shifts to longer wavelength, to  ∼540 nm, in the presence of polycations. 
The colorless polycationic titrant which remained from the consumption by the polyanionic analyte converts the initial 
yellow color of film to pink. At that moment, the interaction between the polycationic titrant and polycation-sensitive dye 
begins and therefore the absorbance values increase. The target polyanions were determined by using 2’,7’-
dichlorofluorescein ocatadecylester based optodes with the different titrants. Proportional end-points were obtained from 
titration curves for each analyte. The reaction stoichiometries between the analytes and the titrants were obtained from 
end-points of titration curves.  
   After having been obtained reproducible results for each target polyanion in the buffered solutions, we also 
demonstrated the analytical utility of microtiter plate-format optodes for determination of these polyanions in some real 
samples. 
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In this study, a simple, fast, repeatable, sensitive and economic RP-HPLC method with DAD (Reverse Phase-High 
Performance Liquid Chromatography-Diode Array Detector) was developed in both syrup dosage forms (Vapo expectorant 
syrup) and human plasma samples for quantitative analysis of Glyceryl Guaiacolate (G), which is an active ingredient widely 
used in cold medicines. 
 
The standard calibration solutions containing G together with Sibutramin (S) as internal standard were prepared in 
methanol at concentrations ranged between 10 and 100 µg mL-1. The method was carried out on reversed phase column 
(Inertsil ODS-2 GL, C18 column, 5 µm-4,6x250 mm) at 250C column temperature, a flow rate 1 mL min-1 and at 212 nm using 
a diode array detector, and a mobile phase consisted of a combination of methanol/phosphate buffer solution (40:60, pH: 
3) was used with isocratic elution. Under these chromatographic conditions, retention times of G and S were 4,62 and 1,81 
min, respectively. Calibration curves showed a good linearity for G within the concentration ranges of 10-100 µg mL-1. Then, 
the method developed to determine G concentrations both in syrup dosage forms and human plasma samples was 
validated for all parameters. The precision and accuracy tests were evaluated by determining the inter- and intra-day RSD 
of the measured peak areas for different concentrations. While LOQ value in this range was calculated as 4,46 µg mL-1, LOD 
was 1,33 µg mL-1. 
 
The results obtained from the developed and validated method showed that this method would be potentially useful for a 
routine laboratory due to its good recovery, reproducibility, simplicity and rapidity. Different methods in literature have 
been applied for the determination of G in different drug combinations [1-5]. But, this method developed for quantitative 
analysis of solely G in HPLC is an alternative method in literature in terms of ease of usage for routine laboratory practices. 
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Mitragyna speciosa (Korth) belongs to Rubiaceae family and its leaves have been used traditionally as a substitute for 
opium. Indole alkaloids, the most common constituents, are considered the active constituents of M. speciosa [1,2]. Several 
indole alkaloids including mitragynine, a marker alkaloid of M. speciosa, were isolated from its leaves. A new indole 
alkaloid, 7β-hydroxy-7H-mitraciliatine (1) and a new oxindole alkaloids, mitrafoleine (2) together with eight known alkaloids 
were isolated from Mitragyna speciosa and characterized by NMR, CD, and MS spectroscopic data analyses. The structures 
of previously reported corynoxine (4) and corynoxine B (5) were also revised on the basis of relative CD data analyses. The 
1H and 13C NMR spectroscopic data of paynantheine (10), and 3-isopaynantheine (11) were also reported for the first time. 
The 1H and 13C NMR spectroscopic data of various possible diastereoisomers were assigned and compared through 2D NMR 
techniques. 
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medicine (Mitragyna speciosa) used for opium substitute. Yakugaku Zasshi, 120,959-968. [2] Leon F, Habib E, 
Adkins JE, Furr EB, McCurdy CR, Cutler SJ. (2009) Phytochemical characterization of the leaves of Mitragyna 
speciosa grown in USA. Nat Prod Commun, 4,907-910. 
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The analysis of trace levels of undegraded explosives is very important in crime scene forensic investigations, 

homeland security and environmental analysis. It is essential for the confirmation of the type of bomb used in terrorist 
attacks. Due to the extremely low vapour pressures of certain nitramine- and nitrate ester-type explosives, GC−MS/MS has 
limited applicability, whereas LC–MS/MS is a well-established technique for such explosives in complex matrices such as 
post-blast debris and in environmental samples such as soil and plant material extracts. Although these compounds have 
low vaporizability, they tend to be heat labile and can degrade at high temperatures [1], rendering LC–MS/MS a particularly 
well-suited technique for the analysis of these relatively polar, heat labile compounds.  

A multiple reaction monitoring (MRM) method was developed in LC-MS/MS, and picric acid was used as internal 
standard (I.S.). The cleavage products were monitored as 283.9 m / z (precursor ion), 61.9 m / z (secondary ion) for RDX, 
357.7 m / z (precursor ion), 61.7 m / z (secondary ion) for HMX, 228.0 m / z (precursor ion),  181.3 m / z (secondary ion) for 
picric acid (I.S.)  and 377.9 m / z (precursor ion), 61.9 m / z (secondary ion) for PETN. Method run time was 10.0 min. A 
chromatographic separation method was developed for these explosives, using 2.0 mM aqueous solution of ammonium 
nitrate:methanol mobile phase. The elutions were performed using 3 μm 2 x100 mm C18 column at 35°C. For extraction 
from soil samples; acidified acetone was used to overcome binding of picric acid to metal oxides in soil matrix. Explosives 
were extracted from 1.000 g of soil using 4.000 mL %2.5 HCl solution in acetone. After the addition of acidified acetone and 
I.S., the samples were vortexed for 3 minutes, sonicated for 15 minutes and centrifuged. The supernatant was decanted to 
a glass tube and evaporated to dryness under N2. The residue was reconstituted in 0.350 mL acetonitrile and transferred to 
LC-MS/MS.  

Specificity, linearity, limit of detection (LOD), limit of quantification (LOQ), accuracy, repeatability, and 
reproducibility were determined in the validation study. LOQ was calculated using Eurachem method. Reproducibility 
(inter-day and inter-analyst) values were determined by means of ANOVA analysis and intermediate precision values were 
calculated at three concentrations. All RSD% values were below 15.00 %. Recoveries were higher than %90.0. The method 
was applied to real samples collected from the crime scene of the explosion that took place in Taksim, 2011 and model soil 
samples after artificial explosions, obtained from The Mechanical and Chemical Industry Corporation (MKEK). 
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Introduction: Medication holds an important place in the treatment of cancer and is widely used [1]. Since drugs can not 
distinguish cancerous cells from normal cells, they show their impact on both type of  tissues. The side effects observed in 
patients receiving therapeutic doses of these drugs, can be also seen in health care workers (if they have exposed) during 
the preparation, storage, transportation of the drugs, administration to a patient and waste disposal can be seen in health 
care workers. After realizing the harmful effects of these drugs, many countries have prepared guidelines and 
recommendations to reduce exposure to these drugs as much as possible. There is no limit value agreed for antineoplastic 
drugs even in the guidelines and no enough data in our country, about to what extent the guidelines applied for the safe 
use of antineoplastic drugs. Drug induced occupational exposure occurs much more through skin absorption and inhalation. 
Quantitative determinations of specific chemotherapeutic agents and their metabolites in blood or urine is commonly used 
in demonstrating exposure to antineoplastic drugs,  [2-3]. In this regard, in order to use in revealing the status of the 
implementation of standards to protect the health of workers in antineoplastic drug preparation centers, a simple, cheap, 
quick determination method in urine samples for cyclophosphamide with LC-MS/MS has been developed and validated. 

Materials and Methods: Sample preparation: An extraction procedure with 6.00 mL ethyl acetate: dichloromethane (3:1) 
was applied in 3 steps, after addition of I.S. on 5.000 mL urine sample and buffering the urine to pH=6.50. The residue after 
evaporation was dissolved in 250.0 mL of methanol and injected to LC-MS/MS. Instrumentation: Mobile phases used in LC-
MS/MS were 5.0 mM acetic acid and acetonitrile. Flow rate was 0.25 mL / min. Ifosfamide (IF) was used as IS. 
Cyclophosphamide (CP) and ifosfamide were separated effectively in 9.0 minutes.  260 [M + H] + > 140 and 260 [M + H] + 
>153 was monitored for CP and IF in order, in MRM mode. Fig. 1 shows the ceavage of CP. 

 
Figure 1: Cleavage of cyclophosfamide in MRM mode  

Results and Discussion: Validation of the method was performed in the urines of non-exposed volunteers. The calibration 
graph was found to be linear between 0.11 to 2.00 ngmL-1. LOD and LOQ values were found as 0.073 ngmL-1 and 0.11 ngmL-

1, respectively. Mean recovery for three different concentration was 101.62 ± 6.05%. % RSD values for repeatability, inter-
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 Bentonite is a significant class of clay mineral which consists of a 2:1 configuration of two silicon –oxygen tetrahedral 
sheets and one aluminum–oxygen–hydroxyl octahedral sheet [1]. It has a high adsorption ability and can be flocculated 
and deflocculated in water -based systems. Nowadays, the usage of bentonite is rising up owing to its rheological 
properties and industrial applications [2,3]. Surfactants are used commonly as wetting, leveling and dispersing agents. 
Clays and surfactants are major components in cosmetics, creams and gels [2,4]. Therefore, the knowledge of 
electrokinetic and rheological properties of clay-surfactant suspensions is of great importance.  
 In this study, the zeta potential and rheological measurements of Na-bentonite suspensions in the presence of 
tetradecyltrimethylammonium bromide (TDTMABr), sodium tetradecyl sulfonate (NaTDS) and Brij 30 surfactants were 
carried out by a Brookfield DV-III Ultra programmable rheometer and a Malvern Nano-ZS zetasizer, respectively. The 
critical micelle concentration (CMC) values of surfactants were obtained from the plots of conductivity versus surfactant 
concentration at 25 °C. The interactions between Na-bentonite and surfactant molecules were also analyzed with Fourier 
transform infrared spectroscopy (FTIR) by using KBr pellet technique.  
 The negative surface charge of Na-bentonite became positive with the addition of 7.5x10-3 M TDTMABr due to the 
adsorption of cationic TDTMABr molecules onto the negatively charged Na-bentonite particles. The zeta potential value of 
the Na-bentonite increased seriously after the CMC of TDTMABr owing to formation of micelles. On the other hand, 
NaTDS and Brij 30 surfactants did not cause a significant change in the zeta potential values of the Na-bentonite. All Na-
bentonite-surfactant systems showed a thixotropic behavior and their flow types displayed Bingham type flow. The 
change in surfactant concentration did not led to a significant alteration in the plastic viscosity (ηpl) values of suspensions. 
The FTIR analysis of systems indicated that the interaction between Na-bentonite and TDTMABr occurred by electrostatic 
interaction and hydrogen bond, whereas the interaction of Na-bentonite with NaTDS and Brij 30 surfactants was through 
the formation of hydrogen bonding between Na-bentonite and surfactants.    
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 The interactions between dye and surfactant molecules play an important role in different dyeing processes and 
also provide useful information for industrial applications [1,2]. Both dyes and surfactants are the significant subclasses of 
the organic compounds [3]. Surfactants are primarily used as wetting, dispersing, and leveling agents during the dyeing 
processes, because they increase the solubility of dye molecules, stabilize the dispersed state, and promote the uniform 
distribution of dye [2,4].  
 In this study, the interactions of cationic (Basic Red 9, BR9) and anionic (Acid Blue 25, AB25) dyes with a cationic 
surfactant, hexadecyltrimethylammonium bromide (HDTMABr), were investigated at 288.15, 298.15, 308.15 and 318.15 K 
by UV-visible spectrophotometric method. In all experiments, the concentration of dyes was kept constant as 1.8×10−5 M. A 
series of dye–surfactant solution containing different surfactant concentrations was prepared and the absorption spectra of 
these solutions were recorded at different temperatures. The values of binding constant, the partition coefficient and 
thermodynamic parameters (ΔG°, ΔH° and ΔS°) were calculated for the dye-surfactant system. At different temperatures, 
the critical micelle concentration (CMC) of HDTMABr in the absence and presence of dye molecules was determined by 
conductometric and spectrophotometric methods, respectively.  
 Experimental studies showed that there was not any binding between BR9 and HDTMABr molecules due to the 
electrostatic repulsion forces. However, an interaction occurred between negatively charged AB25 dye and positively 
charged HDTMABr surfactant. Hence, binding constants and partition coefficients between the micellar and the bulk water 
phases were calculated for only AB25-HDTMABr system. The binding constant and the partition coefficient of AB25-
HDTMABr system decreased with increasing temperature. According to calculated thermodynamic parameters, the binding 
and partition processes in AB25-HDTMABr system were exothermic and occurred spontaneously. The CMC values of 
HDTMABr in water were determined as 0.90, 0.94, 0.99 and 1.04 mM at 288.15, 298.15, 308.15 and 318.15 K, respectively, 
by conductometric method. The CMC values of HDTMABr containing 1.8x10-5 M AB25 were obtained from the changes in 
the absorbance values of dye and found as 0.180, 0.182, 0.185 and 0.190 mM at 288.15, 298.15, 308.15 and 318.15 K, 
respectively. This result indicated that the addition of AB25 to the surfactant solution caused a decrease in the CMC values 
of HDTMABr. 
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 The interactions between dye and surfactant molecules play an important role in different dyeing processes and 
also provide useful information for industrial applications [1,2]. Both dyes and surfactants are the significant subclasses of 
the organic compounds [3]. Surfactants are primarily used as wetting, dispersing, and leveling agents during the dyeing 
processes, because they increase the solubility of dye molecules, stabilize the dispersed state, and promote the uniform 
distribution of dye [2,4].  
 In this study, the interactions of cationic (Basic Red 9, BR9) and anionic (Acid Blue 25, AB25) dyes with a cationic 
surfactant, hexadecyltrimethylammonium bromide (HDTMABr), were investigated at 288.15, 298.15, 308.15 and 318.15 K 
by UV-visible spectrophotometric method. In all experiments, the concentration of dyes was kept constant as 1.8×10−5 M. A 
series of dye–surfactant solution containing different surfactant concentrations was prepared and the absorption spectra of 
these solutions were recorded at different temperatures. The values of binding constant, the partition coefficient and 
thermodynamic parameters (ΔG°, ΔH° and ΔS°) were calculated for the dye-surfactant system. At different temperatures, 
the critical micelle concentration (CMC) of HDTMABr in the absence and presence of dye molecules was determined by 
conductometric and spectrophotometric methods, respectively.  
 Experimental studies showed that there was not any binding between BR9 and HDTMABr molecules due to the 
electrostatic repulsion forces. However, an interaction occurred between negatively charged AB25 dye and positively 
charged HDTMABr surfactant. Hence, binding constants and partition coefficients between the micellar and the bulk water 
phases were calculated for only AB25-HDTMABr system. The binding constant and the partition coefficient of AB25-
HDTMABr system decreased with increasing temperature. According to calculated thermodynamic parameters, the binding 
and partition processes in AB25-HDTMABr system were exothermic and occurred spontaneously. The CMC values of 
HDTMABr in water were determined as 0.90, 0.94, 0.99 and 1.04 mM at 288.15, 298.15, 308.15 and 318.15 K, respectively, 
by conductometric method. The CMC values of HDTMABr containing 1.8x10-5 M AB25 were obtained from the changes in 
the absorbance values of dye and found as 0.180, 0.182, 0.185 and 0.190 mM at 288.15, 298.15, 308.15 and 318.15 K, 
respectively. This result indicated that the addition of AB25 to the surfactant solution caused a decrease in the CMC values 
of HDTMABr. 
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This study was carried out to investigate the cumulative characteristics of azoxystrobin and difenocinazole residues in 

ginseng by consecutive application. Azoxystrobin and difenoconazole were sprayed every year over three consecutive 

years onto three-year-old ginseng according to their pre-harvest intervals. Limit of detection (LOD) and limit of 

quantitation (LOQ) of the test pesticides in ginseng were 0.001 and 0.003 mg/kg, respectively. Mean recoveries of 

azoxystrobin and difenoconazole in ginseng ranged from 89.21 to 105.87% and 86.61 to 108.31%, respectively. 

Concentrations of both azoxystrobin and difenoconazole in ginseng roots harvested in the first year ranged from 0.003 to 

0.004 mg/kg. Their residue ranges in them harvested in the second year were 0.008 and 0.012-0.015 mg/kg and those 

harvested in the third year were 0.064-0.068 and 0.075-0.087 mg/kg, respectively. Amount of the test pesticides were 

found to increase slightly every year by applying them over three consecutive years, however, the observed concentrations 

were below their MRLs set by Ministry of Food and Drug Safety (MFDS). The results suggested that, even though the 

pesticides were sprayed onto not the root zone but the shoots of ginseng, the cumulative effects of the pesticides in 

ginseng roots were caused by their systemic properties.  
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           Hexavalent chromium (Cr(VI)) is a primary pollutant of major concern in the environment due to its abundancy in 
polluted areas and high toxicity on living organisms [1]. The source of Cr(VI) in the environment is mainly anthropogenic and 
the pollution results from the electroplating processes and decomposition of the chromium containing wastes [2]. Cr(VI) 
shows highly carcinogenic effect on living systems after long-term or high-dose exposure, Therefore Cr(VI) pollution in soil 
and water can reveal a great threat for human health (WHO, 2009). The development of the new methods for the removal 
of Cr(VI) from waste water and Cr(VI) polluted environments is an important task to prevent the adverse biological and 
ecological effects of Cr(VI) pollution. Beside the treatment efficiency  ultimate dispose of removed Cr(VI) is also one of the 
major concerns for risk management in remediating sites polluted by Cr(VI) or treateding wastes containing Cr(VI).                                                                                                   
            The US EPA requires 0.05 and 0.1 mg/L Cr(VI) in potable water and surface waters , respectively. According to, 
chromium containing waste waters should be treated to decrease Cr(VI) levels in to allowable limits before discharg into 
the environment. The level of chromium in discharged waste water should be reduced , or recycled [3]. The methods used 
for the removal of Cr(VI) include reduction of Cr(VI) followed by steps such as chemical precipitation , membran seperation, 
ion exchange , reduction ,adsorption , solvent extraction , evaporation , reverse osmos and bioadsorption.                                                                                                                                           
            Certain  waste products from industrial or agricultural operations can be potential alternative adsorbents such as 
sawdust, olive cake , pine cone , peach stone , coconut husk , wheat bran , corncob , walnut , hazelnut , etc.                                                                                                                                                                                                                                                                                     
             In this study removal of the Cr(VI) were demonstrated by the directly use some  lignocellulosic materials (such as 
corncob , bone flour , olive leaf , olive pomace ) with batch method on synthetically prepared different chromium solutions. 
The chromium quantity which remain without adsorption was determined with Atomic Absorption Spectroscopy (AAS). 
Moreover the effect of the different parameters (such as contact time , pH , temperature , metal concentration ) on 
adsorption were investigated.                                                                                

Olive pomace was founded the most effective adsorbent according to our experimental results. The results also 
indicate that the increase in contact time results in an increase on  adsorbed metal concentration. Optimum temperature 
and pH value were observed at  40 °C and 4.00 respectively. It was determined that adsorbed metal concentration per one 
unit adsorbent (mg/g) was increased with increasing the initial metal concentration and the decreasing adsorbent 
concentration.                                       
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chromium containing waste waters should be treated to decrease Cr(VI) levels in to allowable limits before discharg into 
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for the removal of Cr(VI) include reduction of Cr(VI) followed by steps such as chemical precipitation , membran seperation, 
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             In this study removal of the Cr(VI) were demonstrated by the directly use some  lignocellulosic materials (such as 
corncob , bone flour , olive leaf , olive pomace ) with batch method on synthetically prepared different chromium solutions. 
The chromium quantity which remain without adsorption was determined with Atomic Absorption Spectroscopy (AAS). 
Moreover the effect of the different parameters (such as contact time , pH , temperature , metal concentration ) on 
adsorption were investigated.                                                                                

Olive pomace was founded the most effective adsorbent according to our experimental results. The results also 
indicate that the increase in contact time results in an increase on  adsorbed metal concentration. Optimum temperature 
and pH value were observed at  40 °C and 4.00 respectively. It was determined that adsorbed metal concentration per one 
unit adsorbent (mg/g) was increased with increasing the initial metal concentration and the decreasing adsorbent 
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Paraquat (1-10-diethyl-40-bipyridylium dichloride) is an effective herbicide and is widely used globally. PQ is also a potent 
ROS inducer. N-acetylcysteine amide (NACA) is a new molecule with powerful antioxidant properties, synthesized after 
neutralizing the carboxyl group of N-acetylcysteine (NAC) [1-3]. The aim of this study was to investigate protective effects of 
NACA against paraquat (PQ) toxicity in rat kidney. 

 In the study, thirty Adult Wistar Albino rats were divided three groups as group 1: control (n=10), group 2: Paraquat (10 
mg/kg) (n=10) and group 3: Paraquat (10 mg/kg) + NACA (100 mg/kg) (n=10). NACA was administrated by intraperitoneal 30 
min before paraquat injection.  Paraquat administration was carried out by subcutaneous injection twice a week.  
Performance was planned for a period of twenty eight days. At the end of this period, rats were sacrificed and kidney 
tissues were taken. In this tissues, primarily antioxidant enzymes, malondialdehyde (MDA), total glutathione (tGSH) levels 
were measured. In addition, paraquat levels in kidney tissues were determined by GC/MS. 

MDA levels exhibited significant increase (p <0.05) when PQ group was compared to the control group, whereas NACA-
treated group showed significant decline (p <0.05). In addition, significant decreasing (p <0.05) of paraquat level in NACA 
administration group is another outstanding result compared with the PQ group. As a result, NACA reduced kidney damage 
that may have occurred after the process of oxidative stress with PQ exposure. 
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The heterocyclic belong to the family of compounds having particular importance in medicine, biology, agronomy, cosmetic 
and various pharmaceutical activities (anti-parasitic, anti-fungal, anti-inflammatory, psychotropic) [1]. 
In this context, we then proposed to synthesize heteroarylamines secondary by action of the system copper diacetate and 
diacetate triphenylbismuth on various groups heteroarylamines primary [2]. 
The heteroaromatics products are obtained with the excellent yields, separated and purified by column chromatography 
and their structure was identified by the usual spectroscopic methods such as proton NMR and carbon-13. 
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The heterocyclic belong to the family of compounds having particular importance in medicine, biology, agronomy, cosmetic 
and various pharmaceutical activities (anti-parasitic, anti-fungal, anti-inflammatory, psychotropic) [1]. 
In this context, we then proposed to synthesize heteroarylamines secondary by action of the system copper diacetate and 
diacetate triphenylbismuth on various groups heteroarylamines primary [2]. 
The heteroaromatics products are obtained with the excellent yields, separated and purified by column chromatography 
and their structure was identified by the usual spectroscopic methods such as proton NMR and carbon-13. 
 

References: 

1. K.  Fahem, Memory of Magister, November 2010, Department of Chemistry, University of Oran, Algeria.; b) A. 
Miloudi, doctoral thesis, may 2005, Department of Chemistry, University of Oran, Algeria. 

 
2. A. Miloudi, D. El Abed, G. Boyer, J-P. Galy,  Main Group Metal Chemistry,(2001), 24, (11), 767-773.; b) A. Miloudi, 

D. El Abed, G. Boyer, J-P. Finet, J-P. Galy, Eur. J. Org. Chem. (2004), 1509-1516. 
 
 

 

Keywords: copper diacetate, diacetate triphenylbismuth, heteroarylamines primary, heteroarylamines secondary. 

 

New Application of Color Indicator in Qualification of Malondialdehyde Using 
Spectrophotometric Technique 

 
B.Akbari1, M.E. Olya

1,3
 Department of Chemistry, Faculty of Science, Islamic Azad University, North Tehran 

Branch, P.O. Box 19136, Tehran, Iran 

2, M. Bahmaei.3 

2 Departments of Environmental Research, Institute for Color Science and Technology, 
 P.O. Box 16765-654, Tehran, Iran 

Presenting author: olya-me@icrc.ac.ir 
 

Current methods of derivatisation regarding malondialdehyde as a biomarker of oxidative stress, often require high 
temperature and long heating time.[1] Some of these methods activate a color reaction such as thiobarbituric acid reactive 
substances (TBA), Diaminonaphtalene, Pentafluorophenyl hydrazine, Phenylhydrazine after placing in that harsh condition 
[2,3]. Our research group makes an attempt to introduce a new derivatisation reaction between malondialdehyde and Para 
methoxy aniline by using spectrophotometric technique. The derivatisation of malondialdehyde (MDA) with various 
concentrations of p-methoxy aniline (anisidine) in an acidic medium with different time, temperature and p H was 
investigated. The possible reaction of malondialdehyde and anisidine were completed after 30 min at 75oc in optimal 
condition. By spectrophotometric techniques, the complex formed in this process exhibits a highly specific UV spectrum 
with a sharp maximum at 404nm.GC-MS, H-NMR and FT-IR were confirmed the product. The aim of this study was 
introducing a new derivatisation method and producing a high level adducts to qualify malondialdehyde.  
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   The elimination of toxic heavy metals from aqueous environment has received considerable attention in recent years due 
to accumulation in living tissues, increasing discharge, non-biodegradable, carcinogenicity or co- carcinogenicity [1-5]. Thus 
plays a critical role in lessening or relieving their threat to humans and animals. Nickel (Ni), Lead (Pb), and Cadmium (Cd) are 
among the toxic metals. This paper reports an investigation into the measurement and removal of Lead, Cadmium, Nickel 
ions from aqueous solutions through preconcentration-extraction using the head-washing clay (Geleh Sar Shor) as a natural 
adsorbent in a batch system. For this purpose, first a number of parameters were optimized using a standard solution: 
dosage of adsorbent, eluent characteristics, pH of the buffer solutions, buffer type, shaking time, volume of the standard 
solution, and initial metal ions concentration. Also, the role of desorption time and centrifugation time were explored. The 
figures of merit were calculated: LOD and LOQ were 0.5 ng mL−1, 1.6 ng mL-1, respectively, preconcentration factor were 30, 
30, and 12 for Ni(II), Pb(II), and Cd(II) ions, respectively, and the adsorption capacity of the clay were 0.806, 0.250, and 
0.040 mg g-1 for Ni(II), Pb(II), and Cd(II) ions, respectively. Recovery of Ni(II), Pb(II), and Cd(II) ions from the standard 
solution under the optimized conditions was 100%. Then, the experimental method was applied to a variety of water 
samples with the recovery being still significant (76-101%). The adsorption of Ni(II), Pb(II), and Cd(II) ions on head-washing 
clay was very fast and the equilibrium was practically reached after only 10 min. 
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[3] L. Hajiaghababaei, A.R. Badiei, M.R. Ganjali, S. Heydari, Y. Khaniani, G.M. Ziarani, Desalination 266 (2011) 182. 
[4] K.G. Bhattacharyya, S.S. Gupta, J. Colloid Interface Sci. 310 (2007) 411.  
[5] M. Tuzen, E. Melek, M. Soylak, J. Hazard. Mater. B 136 (2006) 597. 
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Traditionally, Cascabela Thevetia seed is used in Colombia, specifically in the eastern region, as a natural product than can 
accelerate cell metabolism, resulting in weight loss. According to the ENSIN, Profamilia INS et al. (2012), our country shows 
statistically increased public health problems such as obesity. 
 
Being the Cascabela Thevetia endosperm a possible solution to the problems present in the country, is necessary to further 
study on this, because if is defined chemically  the substance responsible for this phenomenon, it can solve the problem of 
obesity with unconventional causes and in turn, can give better use of indigenous natural resources, favoring its use, 
preservation and promotion. 
 
For this purpose, samples of Cascabela Thevetia endosperm, it is put into a system mounted hydrodistillation using Sohxlet 
and variety of solvents polarity and proportion. Getting the aqueous extract, can be made the separation of families of 
secondary metabolites by column chromatography on silica gel-filled. Then, it take willing thin layer chromatography and 
GC coupled to MS for the identification of these metabolites. 
 
These groups of metabolites, they may be tested for lipase activity given by Kim and Kang (2005), performing pH-Stat 
control with NaOH patterns in order to determine and define the group of metabolites present greater inhibition. So, you 
can rule out the activity of the other groups of metabolites, focusing on one. In this, be carried out in column 
chromatography separation, isolating the metabolite present exhaustively greater inhibition of lipase activity by the pH-Stat 
method on substrates of tributyrin. 
 
Referencing and is expected isolate metabolite responsible for greater inhibition of pancreatic lipase activity, possibly 
responsible are terpenes with a high concentration in the endosperm. 
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Consumption of medicinal plants is widespread in the world, it is estimated that 80% of the world population 
consumes at any age. If access to medicinal herbs is broad and non-prescription, unfortunately, there are 
problems. Yet herbs may contain toxic substances that can cause death at worst. Heavy metals such as 
mercury, lead, cadmium, copper, iron, manganese, nickel, zinc and arsenic have been discovered in certain 
compositions. The presence of lead, cadmium and mercury in the atmosphere, water and soil is a natural origin 
or generated by human activities. These heavy metals are absorbed by medicinal plants in varying amounts 
depending on their concentration in the medium and genotypic and topographical characteristics of the plants. 
Our objective is to determine and analyze the levels of heavy metals such as lead, cadmium, zinc and copper 
taken from several samples were evaluated. Based on this evaluation and previous proposals, we propose to 
define general acceptable maximum levels of heavy metals. However, for some plants, it is necessary to set 
specific maximum. 
To strengthen the monitoring of heavy metal contamination of Herbal, strict control of industrial emissions of 
"three wastes" ban industrial and agricultural wastewater solid waste containing dangerous substances 
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The word flavonoids is coming from the Latin word flavus meaning yellow due to their colour in nature are a 
class of organic compounds found in plants. They are the organic compounds consist of 15 carbon atoms with 
2-phenyl benzopyron (diphenyl propane). Because of this structure, they are accepted as polyphenolic 
compounds [1]. 
 
 

 

 

 

Figure 1: Basic structure of flavonoids 

Flavonoids are important secondary metabolites present in plants and also responsible for their antioxidant 
action and various beneficial effects in a multitude of diseases. Flavonoids have been reported to exert wide 
range of biological activities [2]. These include antioxidant and and free-radical scanvenger activities also 
antiviral, antiinflammatory and especially anticancer activity. This study depends on the determining of 
structural features of some flavonoid derivatives by using pharmacophore analysis in Discovery Studio DS 3.5 
[3]. Pharmacophore technique is the overlap of these molecules which are structurally similiar or different with 
each other on the computer will give us the active molecule called as ligand which may be planned to use in 
anticancer drugs in this study. At the same time, typical pharmacophore features of that ligand including 
hydrophobic centroids, aromatic rings, hydrogen bond acceptors and donor, cations and anions will be 
detected. 
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Various quinolin compounds have received great attention due to their potent biological activities [1,2]. The aim of this 
study was to investigate the anticancer properties and mechanism of action of the novel quinolin derivative, SO29. The new 
quinolin derivative, SO29 was synthesized using nucleophilic substitution reactions. Antiproliferative and cytotoxic activities 
of SO29 were tested on HeLa (Human cervix carcinoma), HT29 (Human colon carcinoma), L929 (Mouse fibroblast) and C6 
(Rat brain carcinoma) cell lines in vitro using BrdU Cell Proliferation ELISA, sulphorhodamine B (SRB), and LDH assay [Figure 
1a and 1b]. SO29 was more antiproliferative and cytotoxic against tumor cells than 5-Flourourasil (5-FU). The mechanism of 
anticancer activity of SO29 was determined using DNA laddering assay. SO29 did not induce DNA laddering on tumor cells 
indicating that its antiproliferative activity may not involve apoptosis.    
 

A     B 

 

Figure 1: Determination of anticancer (A) and cytotoxic (B) activities of SO29 on HeLa cells by BrdU ELISA and LDH assays 
respectively. (PK: 5-FU).  

In conclusion, the results showed that the SO29 may be a potent anticancer drug candidate with high antiproliferative 
activity. However, further studies are needed to elucidate the mechanism of action of SO29.   
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1a and 1b]. SO29 was more antiproliferative and cytotoxic against tumor cells than 5-Flourourasil (5-FU). The mechanism of 
anticancer activity of SO29 was determined using DNA laddering assay. SO29 did not induce DNA laddering on tumor cells 
indicating that its antiproliferative activity may not involve apoptosis.    
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Figure 1: Determination of anticancer (A) and cytotoxic (B) activities of SO29 on HeLa cells by BrdU ELISA and LDH assays 
respectively. (PK: 5-FU).  

In conclusion, the results showed that the SO29 may be a potent anticancer drug candidate with high antiproliferative 
activity. However, further studies are needed to elucidate the mechanism of action of SO29.   
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A series of novel azothiacalix[4]arene dyes were prepared by linking aryl groups to 25,27-bis-(4-aminobenzyloxy)-26,28-
dihydroxy thiacalix[4]arene through a diazo-coupling reaction.  These compounds were characterized by UV-vis, FT-IR and 
1H-NMR spectroscopic techniques. The absorption spectra of the dyes were discussed, both the effect of varying pH and 
solvent upon the absorption ability of azothiacalixarenes. 
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 Figure 1: Synthesis of novel thiacalix[4]arene derivatives bearing arylazo moieties 
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Chitosan/TiO2 composites were synthesized by hydrothermal method. Ti(OPri)4, Chitosan (prepared with %3 solution of 
acetic acid) were used as the main raw materials. Hydrochloric acid was used as a catalyst. HCl/Ti(OPri)4 molar ratio was 
adjust 0,2. Ti(OPri)4 was solved with isopropanol and than HCl was added drop by drop. This solution was mixed with the 
chitosan which is prepared with %3 solution of acetic acid. The suspension was reacted hydrothermally in a Teflon vessel at 
200◦C for a duration of 4 h. 
 
Chitosan/TiO2 composites characterized with XRD, SEM, BET, TG-DTA. The phase purity and crystalline structure of 
Chitosan/TiO2 were determined using a X-ray diffraction diffractometer (XRD) with CuKα radiation. According to XRD 
results, pure anatase crystalline structure was observed. The morphologies and size of the synthesized Chitosan/TiO2 
particles were observed by a scanning electron microscope (SEM) employing an accelerating voltage of 20 kV.  
 
Photocatalytic activities of the composites were investigated against Malachite Green (MG). Solarbox used for this purpose. 
 
Keywords: Chitosan, TiO2, composites, hydrothermal method 
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Chitosan/TiO2 composites were synthesized by hydrothermal method. Ti(OPri)4, Chitosan (prepared with %3 solution of 
acetic acid) were used as the main raw materials. Hydrochloric acid was used as a catalyst. HCl/Ti(OPri)4 molar ratio was 
adjust 0,2. Ti(OPri)4 was solved with isopropanol and than HCl was added drop by drop. This solution was mixed with the 
chitosan which is prepared with %3 solution of acetic acid. The suspension was reacted hydrothermally in a Teflon vessel at 
200◦C for a duration of 4 h. 
 
Chitosan/TiO2 composites characterized with XRD, SEM, BET, TG-DTA. The phase purity and crystalline structure of 
Chitosan/TiO2 were determined using a X-ray diffraction diffractometer (XRD) with CuKα radiation. According to XRD 
results, pure anatase crystalline structure was observed. The morphologies and size of the synthesized Chitosan/TiO2 
particles were observed by a scanning electron microscope (SEM) employing an accelerating voltage of 20 kV.  
 
Photocatalytic activities of the composites were investigated against Malachite Green (MG). Solarbox used for this purpose. 
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β-nitroalcohols, are widely used organic intermediate because they can can undergo a variety of useful chemical 
transformations which lead to synthetically useful structural motifs, e.g. dehydration to conjugated nitro alkenes, reduction 
to 1,2-amino alcohols, denitration, oxidation to nitro carbonyl compounds and α-hydroxy carbonyl compounds via the Nef 
reaction. [1–3] 
 
Classical methods for preparing β-nitroalcohols include the nitroaldol reaction between carbonyl compounds and 
nitroalkane in the presence of heterogeneous base catalysts has been an intensively explored area of research. Success in 
the development of such catalysts requires possibility of recycling, cost, selectivity for specific reagents, reduction of work-
up procedures and minimization of environmental impacts of catalytic reactions.[4] In this regard, the use of microbial 
transformations is getting more attention in synthetic organic chemistry owing to their unique selectivity, less toxicity and 
simplicity. 
 
Over the course of our studies on the application of enzymes in the synthesis of biological active heteroorganic compounds, 
[5-7] previously we have used Lactobacillus plantarum  for the synthesis of  10-hydroxy-12-octadecenoic acid using linoleic 
acid as a substrate by simple whole cell reaction.[8]  Keeping in view the potential of Lactobacillus plantarum in present 
study we have investigated the production of 2-nitro phenylethanol using trans- beta- nitrostyrene and its derivatives as a 
substrate(scheme 1) 
 

 
 
 
 
Scheme l .Lactobacillus plantarum  catalyzed conversion of trans- beta- nitrostyrene in to 2-nitro-1-phenylethanol 
 
References 
1.  R. S. Varma, R. Dahiya, S. Kumar, Tetrahedron Lett. 1997, 38, 5131–5134. 
2.  N. Ono, The Nitro Group in Organic Synthesis, Wiley-VCH, New York, 2001, pp. 30–69. 
3. W. E. Noland, Chem. Rev. 1955, 55, 137–155 
4.  A. Anan,  R. Vathyam. , K. Sharma,  T. Asefa, Catal Lett,  2008, 126,142–148 
5. A.S.Demir, O. Sesenoglu, E. Ersen, B. Horisk, M. Pohl, E. Janzan, D. Kolter, R.   Feldmann, P. Dunkelmann, M. Muller, Adv. 
Synth. Catal, 2002, 344, 96-103. 
6. A. S. Demir, P. Ayhan, A. C. Igdir, A. N. Duygu. Tetrahedron, 2004, 60, 6509-6521. 
7. A. S. Demir, P. Ayhan , U.  Demirtas, U. Erkılılç, J. Mol. Catal. B: Enzym, 2008, 54, 164168  
8. A.S. Demir , F.N. Talpur. J. Agric. Food Chem, 2010, 58, 1646–1652. 
 
Keywords: biotransformation, green chemistry, biocatalyst 



15.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Synthesis / CS-P-03

1470

Microwave Assisted Synthesis of Novel Tetrahydrothiazolo  
[3,2-C][1,2,3]Triazoles by the Reaction of Aryl Sydnones and 2-

Nitromethylenethiazolidine 
 

A. Sağırlı 1

Department of Chemistry, Abant İzzet Baysal University, TR-14280,Bolu/Turkey 
, Y. Dürüst 2  

E-mail: sagirli_a@ibu.edu.tr 
 
 
Microwave irradiation is extensively being used for the rapid synthesis of a variety of heterocyclic compounds [1-3]. 
Heterocyclic compounds containing thiazolotriazole derivatives are highly attractive heterocyclic scaffolds due to their 
diverse biological activity including anthelmintics, antimicrobial, medicinal fungicides, cardiotonics, bronchodilators, 
analgesic, anti-inflammatory, antipyretic, anticancer and vasodilatory drugs [4-9]. On the basis of our best knowledge of 
literature survey there are very few studies about the reaction of aryl sydnones and nitroenamine derivatives. Therefore, in 
this study, we introduce here a practical microwave assisted  one step synthesis of novel thiazolo[3,2-c][1,2,3]triazoles 3 by 
the reaction of aryl substituted sydnone derivatives  1 and 2-nitromethylenethiazolidine 2. In addition, a possible reaction 
mechanism is proposed and discussed taking account of the possible structures of reaction side products.  The structures of 
these novel heterocycles were elucidated by means of IR, NMR (1H, 13C), MASS spectra including high resolution mass 
measurements and physical characteristics.  
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Microwave irradiation is extensively being used for the rapid synthesis of a variety of heterocyclic compounds [1-3]. 
Heterocyclic compounds containing thiazolotriazole derivatives are highly attractive heterocyclic scaffolds due to their 
diverse biological activity including anthelmintics, antimicrobial, medicinal fungicides, cardiotonics, bronchodilators, 
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this study, we introduce here a practical microwave assisted  one step synthesis of novel thiazolo[3,2-c][1,2,3]triazoles 3 by 
the reaction of aryl substituted sydnone derivatives  1 and 2-nitromethylenethiazolidine 2. In addition, a possible reaction 
mechanism is proposed and discussed taking account of the possible structures of reaction side products.  The structures of 
these novel heterocycles were elucidated by means of IR, NMR (1H, 13C), MASS spectra including high resolution mass 
measurements and physical characteristics.  
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This work presents the practical synthesis of N-oxadiazolylmethyl substituted O-benzosulfimide3 andN-oxadiazolylmethyl 
substituted uracil derivatives 5 and 6,by the reaction of 5-chloromethyl-1,2,4-oxadiazoles1[1] which are easily obtained from p-
substituted aromatic monoamidoximes and chloroacetyl chloride. The starting materials used in this study are known to exhibit 
remarkable pharmacological activities such as antiviral[2], analgesic and anti-inflammatory[3].Therefore, we may expect such 
bioactivities for the end products which is underway to carry out. The structure of all the new products were eluciated by means of  
IR, NMR (1H, 13C),Mass spectraincluding high resolution mass merasurements and physical characteristics. 
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       We report herein, a number of cycloaddition reactions of N-aryl sydnones to benzothiophene 1,1-dioxide, acetylenic 
alcohol and acetylenic indole straighforwardly to give fused pyrazole derivatives regioselectively in refluxing toluene in the 
absence of any catalyst. Two probable regioisomeric products (pyrazole and pyrazoline derivatives)  would be expected as a 
result of the energy demand of the transition states of the cycloaddition reactions. Pyrazoles have long been known to 
exhibit diverse biological activities [1,2].  
      Taking account of the above considerations, plus our continuous interest in 1,3-dipolar cycloaddition chemistry of 
various ylides leading to pyrazoles, spiropyrroles [3-5], we have focused herein on the synthesis of the various pyrazole 
derivatives by reacting N-aryl sydnones with 1-(prop-2-ynyl)-1H-indole 2 , 1-cyclopropylprop-2-yn-1-ol 3, and 
benzothiophene 1,1-dioxide 4 as dipolarophilic reagents, respectively. The structural elucidation of the cycloadducts were 
performed by means of IR, NMR (1H,13C) Mass Spectra, X-Ray data, HRMS measurements and physical characteristics. 
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       We report herein, a number of cycloaddition reactions of N-aryl sydnones to benzothiophene 1,1-dioxide, acetylenic 
alcohol and acetylenic indole straighforwardly to give fused pyrazole derivatives regioselectively in refluxing toluene in the 
absence of any catalyst. Two probable regioisomeric products (pyrazole and pyrazoline derivatives)  would be expected as a 
result of the energy demand of the transition states of the cycloaddition reactions. Pyrazoles have long been known to 
exhibit diverse biological activities [1,2].  
      Taking account of the above considerations, plus our continuous interest in 1,3-dipolar cycloaddition chemistry of 
various ylides leading to pyrazoles, spiropyrroles [3-5], we have focused herein on the synthesis of the various pyrazole 
derivatives by reacting N-aryl sydnones with 1-(prop-2-ynyl)-1H-indole 2 , 1-cyclopropylprop-2-yn-1-ol 3, and 
benzothiophene 1,1-dioxide 4 as dipolarophilic reagents, respectively. The structural elucidation of the cycloadducts were 
performed by means of IR, NMR (1H,13C) Mass Spectra, X-Ray data, HRMS measurements and physical characteristics. 
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1,2,4-oxadiazole-related scaffolds have been used for decades in composing a variety of heterocylic compounds with a 
remarkable potency of bioactivity[1,2].In this study,N-oxadiazolymethyl substituted 5-amino uracilderivatives 3were 
obtained by reacting 5-chloromethyl-3-substituted-phenyl-1,2,4-oxadiazoles1[3] which were easily obtained from 
amidoximes and chloroacetylchloride with 5-aminouracil 2 in the presence of potassium carbonate in dimethylformamide 
as solvent at room temperature.The structures of all newproducts were elucidated by means of IR, NMR (1H,13C), mass 
spectra including high resolution mass measurements and physical characteristics. Bioactivity assessment of these 
heterocyles are underway in due course. 

 

Scheme.Synthesis of N-oxadiazolylmethyl substituted 5-amino uracils. 
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Indoles are one of the most important nitrogen containing heterocyclic molecules, found extensively in biological system 
which play vital role in biochemical process. Indole alkaloids have been proved to be medicinally important natural 
compounds [1].  

Pyrimidin ring constitutes the structure of nucleosides and some antibiotics, and it has also significant therapeutic potential. 
Also these compounds are considered to be important for synthetic drugs (e.g. Barbituric acid derivatives), 
chemotherapeutic agents (e.g. Sulfadiazine) and agricultural chemicals [2]. 

Pyrido[2,3-d]pyrimidines have received considerable attention over the past years because of their wide range of biological 
activities, which include antitumor, antibacterial, anti-inflammatory, antifungal and anti-leishmaniasis properties, and also 
act as cyclin-dependent kinase 4 inhibitors [3]. 
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In this study, new pyrido[2,3-d]pyrimidine derivatives were synthesized from indole. Biological activities of these 
compounds will be investigated. 

 
 

References 
1. Z. Madgy and M. I. Atef, J. Chem. Sci. 121, 455 (2009). 
2. S. Chandak, D. Sharma, V. Sharma and A. Dubey, Int. J. Pharm. Sci. Rev. Res. 15(1), 15 (2012). 
3. D. Shi, Y. Zhou and H. Liua, Hetero Corporation 47, 131 (2010). 
 
Keywords: indole, pyrido[2,3-d]primidines 



15.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Synthesis / CS-P-03

1475

Synthesis of New Pyrido[2,3-d]pyrimidine Derivatives Containing Indole  

H. Kuday

Sakarya University, 54187, Sakarya, Turkey 

, F. Sonmez and M. Kucukislamoglu 

kuday_hilal@hotmail.com 
 

Indoles are one of the most important nitrogen containing heterocyclic molecules, found extensively in biological system 
which play vital role in biochemical process. Indole alkaloids have been proved to be medicinally important natural 
compounds [1].  

Pyrimidin ring constitutes the structure of nucleosides and some antibiotics, and it has also significant therapeutic potential. 
Also these compounds are considered to be important for synthetic drugs (e.g. Barbituric acid derivatives), 
chemotherapeutic agents (e.g. Sulfadiazine) and agricultural chemicals [2]. 

Pyrido[2,3-d]pyrimidines have received considerable attention over the past years because of their wide range of biological 
activities, which include antitumor, antibacterial, anti-inflammatory, antifungal and anti-leishmaniasis properties, and also 
act as cyclin-dependent kinase 4 inhibitors [3]. 
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In this study, new pyrido[2,3-d]pyrimidine derivatives were synthesized from indole. Biological activities of these 
compounds will be investigated. 
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Today, one of the major problems encountered in the field of engineering is corrosion. Corrosion not only reduces 

the life of metals, but also there were financial loses adversely affects human health and the environment. The best known 
method to protection against corrosion is the use of inhibitors. Schiff bases are a highly effective corrosion inhibitors used 
in this area among the last times. The reason for this is that they can be easily obtained cheap starting materials and 
harmless property to the environment. Generally Schiff bases come into effect on metal surface with adsorption.[1, 2, 3, 4, 
5]  

In this study we synthesized new organic compounds (Figure 1) having imine (>C=N-) group which is not included 
in the literature and the structure of these compounds performed by spectroscopic methods (IR, UV-Vıs, 1H-NMR, 13 C-NMR 
and Mass). 

 

 
Figure 1. The synthesis of Schiff Bases R=-H, -Cl, -CH3, -COOH 
 
In addition, in this study some electrochemical properties of compounds as inhibitor in 3.5 wt.% of salt, were 

measured. Cyclic Voltammograms (CV), Lineer Sweep measurements which are collected with Voltalab 
potatiostat/galvanostat with the iviumsoft software, are realized to calculate corrosion rate by using anodic and cathodic 
semi logarithmic current density/potential curves, also called as Taffel, extrapolation to corrosion potential. In conclusion, 
synthesized Schiff bases were worked as inhibitor in salted media successfully, as a result of Taffel analysis. 
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In this study we prepared PVC-PANI micro spherical composites with chemical routes and investigated effect of gamma and 
ultraviolet radiaton on this composites. 
In order to characterize these substances we use SEM, FTIR, UV spectrometer and I-V systems. When we examined effects 
of the two different kind of radiation on the PVC-PANI non conducting micro spherical composites, we saw that ultraviolet 
radiation is more effective than gamma radiation. 
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In this study we prepared PVC-PANI micro spherical composites with chemical routes and investigated effect of gamma and 
ultraviolet radiaton on this composites. 
In order to characterize these substances we use SEM, FTIR, UV spectrometer and I-V systems. When we examined effects 
of the two different kind of radiation on the PVC-PANI non conducting micro spherical composites, we saw that ultraviolet 
radiation is more effective than gamma radiation. 
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The purpose of this study is prepared and characterized Poly (ethylene oxide) –Polyaniline conducting gels. For this purpose 

we synthesized PEO-PANI conducting gel using chemical routes. Conductivity values of this PEO-PANI gels have 0,1 S/cm 

Moreover, we used SEM, FTIR and UV-vis  spectrometer to characterize its chemical and physical properties. 
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Molecular architectures containing in-built porphyrin components continue to attract attention as host-guest components 
and in various aspects of energy and electron transfer. Supramolecular systems possessing various flexible and semi-flexible 
linkers between two porphyrin rings have been synthesized and employed in host-guest studies.[1]  Here we report the 
results of molecular modelling and our synthetic studies of novel space separated bis-porphyrin host system of type 1 
(Figure 1).[2] This system is more flexible than our previously reported bis-porphyrins [3,4,5], but still directing the 
functionalities towards the same side of the molecule. For synthetic purpose, modern green chemistry methodologies in 
particular microwave irradiation[6] and high-speed vibrational milling[7] have been employed. 
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Figure 1. Polycyclic "molecular tweezers" and bis-porphyin host 1 
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and in various aspects of energy and electron transfer. Supramolecular systems possessing various flexible and semi-flexible 
linkers between two porphyrin rings have been synthesized and employed in host-guest studies.[1]  Here we report the 
results of molecular modelling and our synthetic studies of novel space separated bis-porphyrin host system of type 1 
(Figure 1).[2] This system is more flexible than our previously reported bis-porphyrins [3,4,5], but still directing the 
functionalities towards the same side of the molecule. For synthetic purpose, modern green chemistry methodologies in 
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Pyrazole derivatives are generally well-known nitrogen containing heterocycles, and various procedures have been 
developed for their syntheses. The chemistry of pyrazole derivatives have been the subject of much research due to their 
importance in various applications and their widespread potential biological and pharmacological activities (anti-
inflammatory, antipyretic, antitumor, pesticidal, antihistaminic, antibiotics, antidepressant, antibacterial etc.) [1-3]. In view 
of these important properties, we decided both to prove the reproducibility of the reaction of 4-benzoyl-5-phenyl-1-aryl-
1H-pyrazole-3-carboxylic acid chloride 3 with some N,N-disubstituted ureas, Grignard reagents, 2-aminobenzamide and to 
extend our investigations related to preparing new heterocycles, which include the pyrazole ring in their structure. 
 

N
NPh

Ph
O

Ar

Cl
O

N
NPh

Ph
O

Ar

OH
O

O

O

O

O
Ph

Ph

2

N
NPh

Ph
O

Ar

O
NH

N
R

R
O

36a,b

N
NPh

Ph

Ar

O
OCH3

N
NPh

Ph

Ar

CH2

CH3

O

R

-CH3 -C2H5

6a 6b

N
NPh

Ph
O

N
H

N
O

Ar

1
4a, b

5a, b

7a,b

NH2 -NHAr CH3MgCl

2CH3MgCl

SOCl2

NH2 N
R
R

O

N
NPh

Ph
O

Ar
N

NPh

Ph

Ar

OH

∆-CO2

C2H5MgCl

8a, b9a, b

2 -9

a

b

Ar

Ph

PhOMe(p)

 
 
References  
1. R. Sagar, M. Kim, S.B. Park, Tetrahedron Lett., 49, 5080 (2008). 
2. E. Korkusuz, I. Yıldırım, Turk. J. Chem., 34, 859 (2010). 
3. E. Korkusuz, I. Yıldırım, J. Heterocycl. Chem., 47, 472 (2010). 

 
Keywords: pyrazole-3-carboxylic acid, grignard reagent, furan-2,3-dione 



15.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Synthesis / CS-P-03

1480

Synthesis of New of Heterocyclic Azo Dyes  and Investigated of Their 
Spectroscopic Properties 

Nesrin ŞENER
Pamukkale University Science-Art Faculty, Chemistry Department, Kınıklı-DENİZLİ 

, Selinay ERİŞKİN, İzzet ŞENER 

nesrinburukoglu_sener@hotmail.com 
 
Azo compounds are very important in the fields of dyes,pigment and advanced materials. It has been known formany years 
that azo compounds are the most widely usedclass of dyes because of their versatile application invarious fields, such as the 
dyeing of textile fibres and thecolouring of different materials, in the food colorant,cosmetic, printing and pharmaceutical 
industries, incoloured plastics and polymers, in biological-medical studies and for advanced applications in organic synthesis 
[1]. 
 
In the first step of this study, 2-aminobenzothiazole reacted with ethylcyano acetate to give corresponding 4-imino-3,4-
dihydro-pyrimido[2,1-b][1,3]benzothiazole-2-one (1). Later   heterocyclic amines diazotised and coupled with compound (1) 
to give  new azo dyes 2(a-i).  
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2-amino-5-nitrothiazole 2-amino-1,3,4-thiadiazole 2-amino-6-methoxybenzothiazole

2-amino-6-nitrobenzothiazole 3-amino-5-methylthio-1H-1,2,4-triazole 2-amino-5-mercapto-1,3,4-thiadiazole 3-amino-5-methylisoxazole  
 

The synthesized azo dyes were purified and characterized by  spectral methods. Visible region absorption spectra of 
synthesized compounds were examined in terms of various solvent, acid and base effects [2]. 
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Synthesis of New  Heterocyclic Disazo Dyes Derived from Pyrimidone and 
Investigated of Their Spectroscopic Properties 
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Azo compounds are very important in the fields of dyes, pigments and advanced materials. It has been known for many 
years that azo compounds are the most widely used class of dyes because of their versatile application in various fields, 
such as the dyeing of textile fibres and the colouring of different materials, in the food colorant, cosmetic, printing and 
pharmaceutical industries, in coloured plastics and polymers, in biological–medical studies and for advanced applications in 
organic synthesis [1]. 
In the first step of this study, 5-amino-4-arylazo-3-methyl-1H-pyrazole reacted with ethyl cyano acetate to give 
corresponding 7-amino-3-arylazo-2-methyl-4H-pyrazole[1,5-a]pyrimidine-5-one (1). Later   heterocyclic amines were 
diazotised and coupled with compound 1 to give corresponding new disazo dyes (2 (a-i) ) [3]. 
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The synthesized disazo dyes were characterized by  spectral methods. Visible region  
absorptions of synthesized compounds were examined in terms of various solvent, acid and base effects. 
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Ball-type phthalocyanine compounds are a new class of phthalocyanines, the first of which was reported by Tomilova’s 
group in 2002 [1]. This type of compounds has four bridged substituents on the peripheral positions of the each benzene 
rings of the two Pc monomers which are arranged cofacially [2]. The previous studies suggested that this type of 
compounds display interesting electrical [3], electrochemical [4],  gas sensing[5]  and optical properties [2] due to strong 
interaction between the two face to face arranged Pc rings or the two metal centers. 
 
In this study, the novel ball-type metallo phthalocyanines were synthesized from the corresponding 4,4'-(4-methyl-2-oxo-
2H-chromene-6,7-diyl)bis(oxy)diphthalonitrile and 4,4 4,4'-(4-methyl-2-oxo-2H-chromene-7,8-diyl)bis(oxy)diphthalonitrile 
which can be obtained from the reaction  of 6,7-dihydroxy-4-methyl-2H-chromen-2-one and 7,8-dihydroxy-4-methyl-2H-
chromen-2-one. The structures of the novel synthesized compounds have been confirmed by elemental analysis, UV/Vis, IR 
and 1H NMR spectrocopies and MALDI-TOF mass spectrometry.  

 

Figure 1: Strucutre of Novel Ball Type Phthalocyanine Compound 
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Phthalocyanines (Pcs) are composed of four iminoisoindoline units where the pyrrole groups are conjugated to benzene 
rings and bridged by azanitrogens [1]. It is well known that nearly all technologically important properties of Pc derivatives 
can be tuned by varying the central metal atom, changing the size of the p-conjugated system, or alternating the type, 
number, and positions of the substituents on the macrocycle [2-4]. 
                      

                               

Scheme 1: Synthesis of zinc, cobalt, and copper Pcs 

We describe herein the synthesis, characterization, and spectroscopic properties of cobalt, zinc and copper Pcs peripherally 
with 3,4-dimethoxyphenylphthalocyanine group. The starting compound and metallo Pcs were purified and characterized 
by elemental analyses, IR, UV–vis, 1H-NMR and MALDI-TOF mass spectral data. 
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Schiff bases and transition metal complexes has become an area of permanent interest because of their significant 
bioactivity properties. It is well-known that many hydrazones and their corresponding metal complexes have displayed 
diverse spectra of biological and pharmaceutical activities, such as anticancer, antitumor and antioxidative activities, as well 
as the inhibition of lipid peroxidation [1-4]. 
 

In this work, primary, secondary and tertiary alkyl subtitue, aryl and heteroaryl subtitue nitro benzoyl hydrazone derivatives 
(L) have been synthesized from the reaction of aldehydes and 4-nitrobenzohydrazide (Scheme 1) and 1:2 metal / ligand 
ratio complexes are obtained. Structures of the new synthesized ligands and complexes have been examined by 
characterization techniques (13C-NMR, 1H-NMR, IR, UV-vis., elemental analysis and LC-MS). 
 
 

 

 
Scheme 1. Synthesis of Ligands 
 
 
 
References 
1. L. F. Wang, Y. Zhu, Z. Y. Yang, J. G. Wu and Q. Wang, Polyhedron, 10, 2477 (1991). 
2. S. Y. Yu, S. X. Wang, Q. H. Luo, L. F. Wang and R. P. Zhou, Polyhedron, 12, 1093  
   (1993). 
3. Padhy and G. B. Kauffman, Coord. Chem. Rev., 63, 127 (1985). 
4. J. G. Wu, R. W Deng and Z. N. Chen, Transition Met. Chem., 18, 23 (1993). 
 
Keywords: hydrazone, metal complexes 



15.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Synthesis / CS-P-03

1485

Synthesis And Characterization Of Copper (II) And Nickel (II) Complexes 
Containing Nitro Benzoyl Hydrazones 

 

H.Başpınar Küçük
1Department of Chemistry, Istanbul University, 34320, Istanbul, Turkey 

1 

Presenting author: baspinar@istanbul.edu.tr 
 

Schiff bases and transition metal complexes has become an area of permanent interest because of their significant 
bioactivity properties. It is well-known that many hydrazones and their corresponding metal complexes have displayed 
diverse spectra of biological and pharmaceutical activities, such as anticancer, antitumor and antioxidative activities, as well 
as the inhibition of lipid peroxidation [1-4]. 
 

In this work, primary, secondary and tertiary alkyl subtitue, aryl and heteroaryl subtitue nitro benzoyl hydrazone derivatives 
(L) have been synthesized from the reaction of aldehydes and 4-nitrobenzohydrazide (Scheme 1) and 1:2 metal / ligand 
ratio complexes are obtained. Structures of the new synthesized ligands and complexes have been examined by 
characterization techniques (13C-NMR, 1H-NMR, IR, UV-vis., elemental analysis and LC-MS). 
 
 

 

 
Scheme 1. Synthesis of Ligands 
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The alkali metal oligophosphanediides [Na2(thf)5(P4Ph4)], [Na2(thf)4(P4Mes4)] (Mes = 2,4,6-Me3C6H2), [Na2(thf)4(P4tBu4)] [1] 
and the cyclooligophosphanide [Na(thf)4{cyclo-(P5tBu4)}] [2] are highly suitable starting materials for the synthesis of novel 
phosphorus-rich transition metal complexes, which can exhibit interesting structural properties and can be used as building 
blocks for the synthesis of metal phosphides (MPn) providing a wide range of applications, for example as corrosion 
resistors, as catalysts for hydrodesulfurisation and hydrodenitrogenation, as oxygen barriers, and as anode materials in 
lithium ion batteries [3]. 

Numerous transition metal complexes of the cyclo-(P5tBu4)
– anion [2], such as [M{cyclo-(P5tBu4)}2] (M = Pd, Ni),  [Rh{cyclo-

(P5tBu4)}(PPh3)2], [Au{cyclo-(P5tBu4)}(PCyp3)] (Cyp = cyclo-C5H9), [PtCl{cyclo-(P4tBu3)PtBu}(PMe2Ph)], and [M4{cyclo-
(P4tBu3)PtBu}4] (M = Cu, Ag, Au) have been reported [4]. In continuation of our work, herein we present the synthesis and 
characterisation of the manganese(I) complex containing a {cyclo-(P4tBu3)(PtBu)}– ligand, [Mn2(µ-Br){cyclo-
(P4tBu3)(PtBu)}(CO)6] [5], the rhodium(I) complex [Rh{cyclo-(P5tBu4)}(cod)] (cod = 1,5-cyclooctadiene), the iron(II) complex 
[Fe{cyclo-(P5tBu4)}2], the zirconium(IV) complex [Cp2ZrCl{P(cyclo-P4tBu3)2}], the mixed-valent rhodium(I)/ rhodium(III) 
complex [Rh3Cl{PtBuP(PtBu)3}{cyclo-(P5tBu4)}(CO)3], [RhCl{(cyclo-P4tBu3)2}(CO)], and the discrete complex {n[Rh{cyclo-
(P5tBu4)}2(CO)Na(thf)4][Rh{cyclo-(P5tBu4)}2(CO)Na(thf)2]n} and the polymeric chain [Rh(P2tBu2)2(CO)Na(thf)2]n observed  in 
the same basic structure. 
Additionally, the rearrangement of the cyclo-(P5tBu4)− anion to the [cyclo-(P4tBu3)PtBu]− ligand in  [Mn2(µ-Br){cyclo-
(P4tBu3)(PtBu)}(CO)6] rationalised by theoretical calculations and thermal decomposition of the complex examined by 
TG/DTA are also described. 
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Catalytic asymmetric carbon-carbon forming reaction remains one of the most attractive areas both in academia and 
industry, through the use of chiral auxiliaries, ligands, or catalysts. Chiral ligands is a highly promising tool for the efficient 
construction of chiral building blocks in the asymmetric synthesis of natural products and biologically active compounds, 
and much effort has been devoted to the design of new efficient chiral ligands capable of chirality transfer [1]. Catalytic 
asymmetric synthesis of chiral secondary alcohols through asymmetric addition of diethylzinc to prochiral aldehydes in the 
presence of a chiral ligand constitutes an important place in synthetic organic chemistry [2]. 
In this study, we report the synthesis of a new class of enantiomerically pure quinazolinone-based aziridine diols starting 
from (S)-lactic acid as ligands in the asymmetric addition of diethylzinc to prochiral aryl aldehydes (Fig. 1). Two of the 
prepared ligands were found to exhibit high enantioselectivity for the catalytic asymmetric reaction. Using these ligands in 
the asymmetric addition of diethylzinc to prochiral aldehydes, (R)- and (S)-1-phenylpropanol derivatives were obtained in 
high enantioselectivities up to 92%. 
 
Synthesis of the quinazolinone-based aziridine diols and asymmetric addition of diethylzinc to aryl aldehydes 

 
Keywords: Asymmetric synthesis, Quinazolinone, Chiral Ligands 



15.08.2013 / POSTER PRESENTATIONS

18:00–19:00Chemical Synthesis / CS-P-03

1487

Synthesis and Assessment of Quinazolinone-Based Aziridine Diols as Chiral 
Ligands in the Catalytic Asymmetric Carbon-Carbon Forming Reaction 

 
Saffet Celik

Faculty of Sciences, Department of Chemistry, Ataturk University, 25240, Erzurum, Turkey 

, Murat Cakici, Hamdullah Kilic 

Presenting author: saffet.celik@atauni.edu.tr 
 

Catalytic asymmetric carbon-carbon forming reaction remains one of the most attractive areas both in academia and 
industry, through the use of chiral auxiliaries, ligands, or catalysts. Chiral ligands is a highly promising tool for the efficient 
construction of chiral building blocks in the asymmetric synthesis of natural products and biologically active compounds, 
and much effort has been devoted to the design of new efficient chiral ligands capable of chirality transfer [1]. Catalytic 
asymmetric synthesis of chiral secondary alcohols through asymmetric addition of diethylzinc to prochiral aldehydes in the 
presence of a chiral ligand constitutes an important place in synthetic organic chemistry [2]. 
In this study, we report the synthesis of a new class of enantiomerically pure quinazolinone-based aziridine diols starting 
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prepared ligands were found to exhibit high enantioselectivity for the catalytic asymmetric reaction. Using these ligands in 
the asymmetric addition of diethylzinc to prochiral aldehydes, (R)- and (S)-1-phenylpropanol derivatives were obtained in 
high enantioselectivities up to 92%. 
 
Synthesis of the quinazolinone-based aziridine diols and asymmetric addition of diethylzinc to aryl aldehydes 
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Copolymers possessing donor-acceptor units were introduced by Wynberg and co-workers in 1992.1 Such polymers aimed 
at narrowing the band gaps of the materials by delocalizing the π-electrons over electron-rich and electron-deficient units. 
Since then, introduction of various donor and acceptor units into polymers for LED (light emitting) or solar cell (light 
harvesting) applications was the aim of the most of the researches.2 Benzothiadiazole (Btz) is one of the widely used 
acceptor unit in such researches.3  
Dithienothiophenes (DTT), consisting of three fused thiophene units, are electron rich systems.4 Recently, they were 
disclosed to be good donor units for solar cell applications.5 
In this work, we synthesized a new copolymer, having DTT-Btz for solar cell applications. 
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[2.] (a) Öktem, G.; Balan, A.; Baran, D.; Toppare, L. Chem. Commun. 2011, 47, 3933; (b) Shen, C.; Rubin, Y.; Wudl, F. Angew. 
Chem. 2004, 116, 1524−1528; (c) Hains, A. W.; Liang, Z.; Woodhouse, M. A.; Gregg, B. A. Chem. Rev. 2010, 110, 6689−6735; 
(d) Beaujuge, P. M.; Subbiah, J.; Choudhury, K. R.; Ellinger, S.; McCarley, T. D.; So, F.; Reynolds, J. R. Chem. Mater. 2010, 22, 
2093−2106. 
[3.] (a) Tarkuc, S.; Unver, E.K.; Udum, Y.A.; Toppare, L. Eur. Poly. Jour. 2010, 46, 2199-2205; (b) Bijleveld, J. C.;  Shahid, M.; 
Gilot, J.; Wienk, M.M.; Janssen, R.A.J. Adv. Func. Mater. 2009, 19, 3262-3270. 
[4.] Ozturk, T.; Ertas, E.; Mert, O. Tetrahedron, 2005, 61, 11055-11077. 
[5.] Jorgensen, M. ;Norrman, K.; Gevorgyan, S. A.; Tromholt, T.; Andreasen, B.; Krebs, F. C. Adv. Mater. 2012, 24, 580-612. 
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Polyketide macrolides are a large group of natural products produced mainly by microorganisms and in most cases these 
compounds contain polihydroxy macrocyclic lactones gylcosylated with one or more deoxy- and/or aminosugar moieties. 
Erythromycin A is a 14-membered macrolactone first isolated from Saccharopolyspora erythraea. It quickly became a 
largely used antibacterial agent in treatment of respiratory and soft tissue infections. Fast growing bacterial resistance, 
pharmacokinetic and gastrointestinal problems set off the quest for new semisynthetic analogues. Azithromycin, the most 
notable member of the azalide family was developed in the 1980’s [1]. Its macrolactone is enlarged to a 15-membered ring 
by introduction of a nitrogen atom in the “northern” part of the molecule (Figure 1). 
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 Figure 1: Erythromycin and azithromycin        Figure 2: Seco-derivatives of azalides 
 
In general the macrolide lactone moiety is stable under neutral conditions. Under highly acidic or basic conditions, however, 
transformations in the lactone become prominent. Other hydroxyl groups present in the molecule participate in 
translactonisations thus enabling enlargement or shrinking the original ring, while in some cases complete hydrolysis of the 
macrocycle to ω-hydroxy acid were reported [2]. It was found that such seco-macrolides have no antibacterial activity [3]. 
In the course of our investigations on 15-membered azalides we found that some of these compounds are susceptible to 
solvolysis even without addition of external acids or bases (Figure 2). We performed an investigation on the influence of 
azalide structure on the course of methanolysis and succeeded to isolate and characterise some of the products of this 
process. Later on we investigated activity of some of these seco-azalides in palladium catalysed allylic alkylation and in our 
newly developed tandem allylic alkylation/Michael addition reaction, thus allowing formation of highly substituted 
morpholine derivatives (Figure 2).  
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compounds contain polihydroxy macrocyclic lactones gylcosylated with one or more deoxy- and/or aminosugar moieties. 
Erythromycin A is a 14-membered macrolactone first isolated from Saccharopolyspora erythraea. It quickly became a 
largely used antibacterial agent in treatment of respiratory and soft tissue infections. Fast growing bacterial resistance, 
pharmacokinetic and gastrointestinal problems set off the quest for new semisynthetic analogues. Azithromycin, the most 
notable member of the azalide family was developed in the 1980’s [1]. Its macrolactone is enlarged to a 15-membered ring 
by introduction of a nitrogen atom in the “northern” part of the molecule (Figure 1). 
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 Figure 1: Erythromycin and azithromycin        Figure 2: Seco-derivatives of azalides 
 
In general the macrolide lactone moiety is stable under neutral conditions. Under highly acidic or basic conditions, however, 
transformations in the lactone become prominent. Other hydroxyl groups present in the molecule participate in 
translactonisations thus enabling enlargement or shrinking the original ring, while in some cases complete hydrolysis of the 
macrocycle to ω-hydroxy acid were reported [2]. It was found that such seco-macrolides have no antibacterial activity [3]. 
In the course of our investigations on 15-membered azalides we found that some of these compounds are susceptible to 
solvolysis even without addition of external acids or bases (Figure 2). We performed an investigation on the influence of 
azalide structure on the course of methanolysis and succeeded to isolate and characterise some of the products of this 
process. Later on we investigated activity of some of these seco-azalides in palladium catalysed allylic alkylation and in our 
newly developed tandem allylic alkylation/Michael addition reaction, thus allowing formation of highly substituted 
morpholine derivatives (Figure 2).  
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 Metallophthalocyanines have potential applications in many areas such as in medicinal and material science [1]. 
Zinc(II) phthalocyanine complexes have taken an interest in the photodynamic therapy of certain types of cancers due to 
their long triplet lifetimes and high efficiency of photogeneration of cytotoxic singlet oxygen [2-3]. Phthalocyanines are 
poorly soluble in organic solvents. The solubility of phthalocyanines in organic solvents can be increased by peripheral 
substitution with solubility-increasing electron-withdrawing (-F, -Cl, etc.) groups [4]. Fluorinated phthalocyanines have been 
reported to show improved photosensitizer activity for PDT compared to nonfluorinated derivatives [5]. In this study, we 
have described the photophysical and photochemical properties of the new peripherally (trifluoromethyl)phenoxy and 
(tetrafluoro)phenoxy tetra-substituted zinc (II) phthalocyanine compounds, which show good solubility in common organic 
solvents. The effect of fluoro-functional groups on the photophysical and photochemical parameters of the zinc(II) 
phthalocyanines have been reported. 

 

 
 

 Figure 1: Fluorinated substituted zinc(II) phthalocyanines. 
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Calix[n]arenes are ring-structured oligomeric compounds. Their structures have two active functional corners defined as 
lower rim and upper rim [1]. The aim of this study is to synthesize some new Schiff Base azocalix[4]arene derivatives. The 
synthesized compounds have been characterized by UV-vis, FT-IR, 1H-NMR and spectroscopic methods as well as elemental 
analysis techniques. Metal (Na+, K+, Sr2+, Ag+, Hg+, Hg2+, Co2+, Ni2+, Cu2+, Cd2+, Pd2+, Cr3+ ve Al3+) transportation and selectivity 
of synthesized compounds in picrate extraction have also been investigated. 
      

 
 

 

 

 

 

 

 

 

 

Figure 1: Synthesized compounds and metal extraction results 

In this study, primarily p-tert-butylcalix[4]arene has been synthesized with Gutsche methods. After the removal of tert-butyl 
groups of calix[4]arene, upper rim derivatization has been enabled with azo-coupling reaction. The bromination has been 
performed with NBS and the Schiff base obtained from p-toluidine. Finally, desired compound has been yielded by the 
reaction of Schiff based compound and azocalix[4]arene. 
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Figure 1: Synthesized compounds and metal extraction results 

In this study, primarily p-tert-butylcalix[4]arene has been synthesized with Gutsche methods. After the removal of tert-butyl 
groups of calix[4]arene, upper rim derivatization has been enabled with azo-coupling reaction. The bromination has been 
performed with NBS and the Schiff base obtained from p-toluidine. Finally, desired compound has been yielded by the 
reaction of Schiff based compound and azocalix[4]arene. 
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Imidazole and derivatives compounds are well known biologically active and medicinally potent anticancer [1], anti-HIV [2], 
antibacterial and antifungal [3], cardiovascular diseases [4], etc. Moreover, imidazolium salts are potent room temperature 
ionic liquids [5]. 
The aim of this work was to synthesize new azaheterocyle salts derived from 1,3-diazoles via conventional heating and 
ultrasound irradiation. 
In order to obtain the desired 1,3-diazole salts, we performed the alkylation of some five-member rings N-heterocyles 
derived from imidazole and benzimidazole. Thus, imidazolium salts were obtained in two steps: initially we carried out the 
N-alkylation of the acidic nitrogen of imidazole derivatives via Michael addition of acrylonitrile; in the second step we 
carried out the quaternization of the second nitrogen atom with iodoacetamide and methyl- or ethyl bromoacetate, 
respectively. 
Since not all obtained imidazolium salts are ionic liquids we have made anion metathesis in order to change halogen anion 
with hexafluorophosphate or methyl sulphate anions. 

 
Conclusions: 
We synthesized some new imidazole derivatives possible ionic liquids both by conventional heating and ultrasound 
irradiation. 
Under ultrasound irradiation the reaction time was dramatically reduced from 48 hours to 45 minutes. 
The structure of the new compounds was proven by elemental (C, H, N) and spectral analysis (IR, 1H NMR, 13C NMR, 2D-
COSY, HMQC, HMBC). All the elemental and spectral data are in accordance with the proposed structure. 
Acknowledgements: To CNCS - UEFISCDI, grant PN-II-TE/ 0010 -79/05.10.2011 (director assisting profesor Costel 
Moldoveanu) for financial support. 
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Since the discovery of conducting polymers, researches have been focused on design and syntheses of new polymers to 
develop novel conducting materials, having improved properties. By Wynberg and co-workers a new class, defined as 
Donor-Acceptor copolymers, was introduced and has drawn attention.1 The approach was based on delocalization of π-
electrons over alternating electron-rich and electron-defficient units, which are known to narrow the band gaps of 
polymers. Various acceptor and donor units have been investigated, which indicated that such polymers are applicable for 
light harvesting (solar cell) and light emitting (LED) applications.2  Dithienothiophenes (DTT) consisting of three fused 
thiophene units having an electron rich system are candidates for donor units.3 Recently they are disclosed as better donor 
units in solar cell applications in comparison to many other donor compounds.4 
In this work, we disclose synthesis of a new donor-acceptor copolymer, having alternating DTT-Btz units for solar cell 
applications. 
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Chem. 2004, 116, 1524−1528; (c) Hains, A. W.; Liang, Z.; Woodhouse, M. A.; Gregg, B. A. Chem. Rev. 2010, 110, 6689−6735; 
(d) Beaujuge, P. M.; Subbiah, J.; Choudhury, K. R.; Ellinger, S.; McCarley, T. D.; So, F.; Reynolds, J. R. Chem. Mater. 2010, 22, 
2093−2106. 
[3.] Ozturk, T.; Ertas, E.; Mert, O. Tetrahedron, 2005, 61, 11055-11077. 
[4.] Jorgensen, M. ;Norrman, K.; Gevorgyan, S. A.; Tromholt, T.; Andreasen, B.; Krebs, F. C. Adv. Mater. 2012, 24, 580-612. 
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develop novel conducting materials, having improved properties. By Wynberg and co-workers a new class, defined as 
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electrons over alternating electron-rich and electron-defficient units, which are known to narrow the band gaps of 
polymers. Various acceptor and donor units have been investigated, which indicated that such polymers are applicable for 
light harvesting (solar cell) and light emitting (LED) applications.2  Dithienothiophenes (DTT) consisting of three fused 
thiophene units having an electron rich system are candidates for donor units.3 Recently they are disclosed as better donor 
units in solar cell applications in comparison to many other donor compounds.4 
In this work, we disclose synthesis of a new donor-acceptor copolymer, having alternating DTT-Btz units for solar cell 
applications. 
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Reactions of conjugated amide with metalocarbene intermediates allow the synthesis of nitrogen containing heterocyclic 
compounds. Nitrogene atom, carbonyl oxygene and α-carbon of the α,β-conjugated amide are the electrophilic reaction 
centers for the attack of carbenoids which were generated from dimethyl diazomalonate in the presence of copper (II) 
catalyst. Also, carbenoid addition to the double bond of the conjugated amide is possible. In these reactions, dihydrofuran 
via 1,5-electrocyclic ring closure reactions and Cα-insertion products were mainly obtained. 

 

Figure 1: Main products from the metal catalyzed reactions of α,β-conjugated amides 

Selectivity of the reactions is related to the attached groups. All amides gave the dihydrofuran originated derivatives such 
as hydroxy tetrahydrofurans (A) and lactones (B) but dihydrofuran itself, which is prone to hydrolysis, could not be isolated. 
The other type of product from the reactions of conjugated amides is substituted butadiene (C) which was never obtained 
from similar reactions before. The certain structure of this compound was determined by X-Ray analysis and its molecular 
mass showed absence of two hydrogenes from a compound of one mole of amide and two moles of carbenoid. These 
derivatives were obtained as major products of the enamides which have no phenyl substitution on nitrogen atom. When 
one phenyl group is attached the yield was lowered. Obtaining other minor insertion products when there is no phenyl on 
nitrogen could be the evidence which indicates that these butadiene derivatives (C) were obtained via insertion reactions.  

In general, fruitful heterocyclic structures of various natural compounds can be synthesized from the reactions of amide 
compounds with metalocarbene intermediates.  
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Due to the reactivity of chlorosulfonyl isocyanate (CSI) in many synthetic transformations and in the synthesis of several 
heterocyclic systems [1,2]. Also, benzofuran derivatives occupy a position of considerable significance for widespread 
occurrence in plants and their potential as important pharmaceuticals [3-5].  In the present study, a novel series of 4-
methoxy, and 4,9-dimethoxy-5-substituted furo[2,3-g]-1,2,3-benzoxathiazine-7,7-dioxides 2a,b, 6a-g and 7a-g were 
prepared via reaction of 4-methoxy (1a) and 4,7-dimethoxy-5-acetyl-6-hydroxy benzofuran (1b) and their α,β-unsaturated 
keto derivatives 4a-g and 5a-g. with chlorosulfonyl isocyanate (CSI).  
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The obtained compounds were tested for their antioxidant and in-vitro antiproliferative activity against A-549, MCF7 and 
HCT-116 cancer cell lines.  Bioactive assay indicated that, 4,9-dimethoxy-5-(4-chlorostyryl)furo[3,2-g]-1,2,3-
benzoxathiazine-7,7-dioxide 7b and 4,9-dimethoxy-5-(4-fluorostyryl)furo[3,2-g]-1,2,3-benzoxathiazine-7,7-dioxide 7c 
showed radical scavenging effect of 59.7 and 50.3% compared to ascorbic acid of 96.0% at concentration of 100 µg per mL.  
Also, 7b and 7c showed potent activity against A-549 (IC50 of 0.028 & 0.021 µg per mL) and HCT-116 cancer cell lines (IC50 of 
0.047 & 0.034µg per mL), respectively. 
Keywords: Chlorosulfonyl isocyanate (CSI), benzofuran, benzoxazine-7,7-dioxide, antioxidant, anticancer activities 
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Due to the reactivity of chlorosulfonyl isocyanate (CSI) in many synthetic transformations and in the synthesis of several 
heterocyclic systems [1,2]. Also, benzofuran derivatives occupy a position of considerable significance for widespread 
occurrence in plants and their potential as important pharmaceuticals [3-5].  In the present study, a novel series of 4-
methoxy, and 4,9-dimethoxy-5-substituted furo[2,3-g]-1,2,3-benzoxathiazine-7,7-dioxides 2a,b, 6a-g and 7a-g were 
prepared via reaction of 4-methoxy (1a) and 4,7-dimethoxy-5-acetyl-6-hydroxy benzofuran (1b) and their α,β-unsaturated 
keto derivatives 4a-g and 5a-g. with chlorosulfonyl isocyanate (CSI).  
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The obtained compounds were tested for their antioxidant and in-vitro antiproliferative activity against A-549, MCF7 and 
HCT-116 cancer cell lines.  Bioactive assay indicated that, 4,9-dimethoxy-5-(4-chlorostyryl)furo[3,2-g]-1,2,3-
benzoxathiazine-7,7-dioxide 7b and 4,9-dimethoxy-5-(4-fluorostyryl)furo[3,2-g]-1,2,3-benzoxathiazine-7,7-dioxide 7c 
showed radical scavenging effect of 59.7 and 50.3% compared to ascorbic acid of 96.0% at concentration of 100 µg per mL.  
Also, 7b and 7c showed potent activity against A-549 (IC50 of 0.028 & 0.021 µg per mL) and HCT-116 cancer cell lines (IC50 of 
0.047 & 0.034µg per mL), respectively. 
Keywords: Chlorosulfonyl isocyanate (CSI), benzofuran, benzoxazine-7,7-dioxide, antioxidant, anticancer activities 
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The tripodal tetraamine ligand, tris(2-pyridylmethyl)amine (TPA), was first synthesised in 1967 by Anderegg and 
Wenk,1 and its co-ordination chemistry has since been extensively studied.2,3,4,5,6 The TPA framework is sterically suited to co-
ordinating via a trigonal pyramidal arrangement of donor atoms, and usually other ligands approach axially to form a trigonal 
bipyramidal arrangement of five donor atoms around the metal cation. However, there are several exceptions to this. For 
example, co-ordination to PtII and PdII, which each prefer a square planar environment, has been shown to cause the ligand to 
bind in a hypodentate manner in which one pyridine does not co-ordinate. This leads to square planar complexes of the form 
[Pt(tpa)Cl]+7 and [Pd(tpa)Cl]+.8,9 Similar tridentate co-ordination modes have also been observed upon co-ordination to 
ruthenium(II)10 and iron(II).11  
 

 
Fig 1: The ligand under investigation, L1 (right), alongside TPA (left). 

 
Furthermore, there are also other exceptions in which seven- and eight-coordinate TPA complexes have been 

reported. For example, [Fe(TPA)2](BPh4)2
12 and [Mn(TPA)2](ClO4)2,13 each contain two tetradentate TPA groups per metal ion 

and adopt predominantly octahedral co-ordination environments. 
There have been many reports of derivatives of TPA in which the pyridyl groups are substituted with various 

functionalities.14,15,16 The nature of these substituents and the position on the pyridyl rings has been shown to have a significant 
effect on the structural and physical properties of their metal complexes.17,18,19 Most commonly, derivatives of TPA are 
generated by alkyl substitution at the 6-position of the pyridyl groups. This simple modification can produce unfavourable steric 
interactions which influence the ligands ability to bind to the metal, in some instances causing the spin-state of the complex to 
change from low- to high-spin. For example, [Fe(tpa)(CH3CN)2][ClO4]2, is reportedly low-spin, while the methylated derivatives 
[Fe(Me2tpa)(CH3CN)2][ClO4]2 and [Fe(Me3tpa)(CH3CN)2][ClO4]2, are both high spin iron(II) complexes. 

There are a few reported examples of TPA in which substituents at the 6-position on each of the pyridyl groups have 
been shown to block further co-ordination entirely. For example, some TPA derivatives containing methyl20,21 and phenyl22 
functionalities have been reported which, upon complexation to CuI cations, lead to four-coordinate CuI complexes. 
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1,4-Oxazinones are very important structural motif, which have wide application in medicinal chemistry due to its 
pharmacological properties [1]. The members of this family are used for treating Parkinson’s disease [1], ischemia 
reperfusion [2], selective potassium channel openers [3], antinociceptive [4], antidepressant [5] and antifungal agent [6]. In 
this work, we aim to prepare new 3-oxo-3,4-dihydro-2H-1,4-oxazines from some aromatic amines (2a-d) a with 2-
aminooxazole (1). The structures of these new synthesized compounds were determined by 1H-NMR 13C-NMR, and IR 
molecular spectroscopic methods and elemental analyses. 

 

Scheme 1: Synthesis of 3-oxo-3,4-dihydro-2H-1,4-oxazines. 
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1,4-Oxazinones are very important structural motif, which have wide application in medicinal chemistry due to its 
pharmacological properties [1]. The members of this family are used for treating Parkinson’s disease [1], ischemia 
reperfusion [2], selective potassium channel openers [3], antinociceptive [4], antidepressant [5] and antifungal agent [6]. In 
this work, we aim to prepare new 3-oxo-3,4-dihydro-2H-1,4-oxazines from some aromatic amines (2a-d) a with 2-
aminooxazole (1). The structures of these new synthesized compounds were determined by 1H-NMR 13C-NMR, and IR 
molecular spectroscopic methods and elemental analyses. 

 

Scheme 1: Synthesis of 3-oxo-3,4-dihydro-2H-1,4-oxazines. 
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New organotin(IV) complexes with thiohydrazones like benzaldehyde 2- phenylethyl N-thiohydrazone(L1), salicaldehyde 2- 
phenylethyl N-thiohydrazone(L2), p-methylacetophenone 2- phenylethyl N-thiohydrazone(L3), cinnamaldehyde 2-
phenylethyl N-thiohydrazone(L4) of formulae (C6H5CH2) 2Sn(L1)Cl2 , (p-ClC6H4CH2)2Sn(L2)Cl2 , (C6H5CH2) 2Sn(L2)Cl2 , (p-
ClC6H4CH2)2Sn(L3)Cl2 , (C6H5CH2) 2Sn(L3)Cl2 and (C6H5CH2) 2Sn(L4)Cl2 were used to study their influence as anti-corrosion and 
bioactive agents. The structure of the synthesized complexes and ligands were 
characterized by multinuclear (1H, 13C, 119Sn NMR) spectra, FT-IR and elemental 
analysis techniques, UV–vis, mass spectra, and conductance measurements. Using 
thermogravimetric (TG) and differential thermal analysis (DTA) various 
thermodynamic and kinetic parameters viz. reaction order (n), apparent activation 
energy (Ea), apparent activation entropy (S#) and heat of reaction (ΔH) have been 
calculated using Horowitz–Metzger method and correlated with the structural 
aspects for solid-state decomposition of complexes. Anti-corrosion behaviour was 
tested against mild steel and nickel using potentiostatic and galvanostatic methods 
(Tafel curve studies, passivity) and their percentage efficiency. In order to assess 
their growth inhibitory potency the thiohydrazones and their corresponding organotin(IV) complexes were tested in vitro 
against some pathogenic fungi and bacteria. Also the ligands and their organotin(IV) complexes were studied to assess the 
effects of long-term ingestion of these compounds on fertility, body and reproductive organ weights. The biochemical 
analyses were also performed on blood samples and reproductive organs of male rats. Anti-tuberculostic studies were also 
conducted and findings have been reported herein. 

Keywords: thiohydrazone, organotin, anti-tuberculosis, anti-fertility, corrosion, thermal 
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Organic synthesis is  the principal way to produce various desired chemicals such as pharmaceuticals, dyes,  monomers, etc. 
A number of chemicals such as reagents, solvents and catalysts are usually used in the synthesis of these products. So, 
many waste materials are produced besides the desired products in organic synthesis. Bringing together a nucleophilic 
water soluble and an electrophilic insoluble organic reagent is difficult. This problem has been traditionally solved by the 
addition of a solvent which has hydrophilic and lipophilic characters together. Alternatively, dipolar aprotic solvents like 
dimethyl formamide (DMF) or dimethyl sulfoxide (DMSO) can be used, but they suffer from some drawback such as 
difficulty in isolation and recovery of solvents. Using the phase transfer catalysis(PTC) seems to be more general, efficient 
and environment-friendly methodology than using DMF and DMSO for reactions of organic and inorganic anions with 
organic substrates.1-3  
We describe O-alkylation of isovanillin in the presence of dimeric quaternary ammonium compounds(gemini surfactants) as 
phase-transfer catalysts. Some dimeric surfactants with simple hydrophobic alkyl chains and others with hydrophobic alkyl 
chains containing ester functionalities with different lenght were synthesized. Then they were used in O-octylation and O-
cyclopentylation of isovanillin as phase transfer agents. These reactions were also run both by traditional phase transfer 
catalyst (tetrabutylammonium bromide)4 and without catalyst. Results were compared with those of dimeric surfactants. 
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Figure 1: O-Alkylation of isovanillin by dimeric quaternary ammonium compounds as PTC 
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Organic synthesis is  the principal way to produce various desired chemicals such as pharmaceuticals, dyes,  monomers, etc. 
A number of chemicals such as reagents, solvents and catalysts are usually used in the synthesis of these products. So, 
many waste materials are produced besides the desired products in organic synthesis. Bringing together a nucleophilic 
water soluble and an electrophilic insoluble organic reagent is difficult. This problem has been traditionally solved by the 
addition of a solvent which has hydrophilic and lipophilic characters together. Alternatively, dipolar aprotic solvents like 
dimethyl formamide (DMF) or dimethyl sulfoxide (DMSO) can be used, but they suffer from some drawback such as 
difficulty in isolation and recovery of solvents. Using the phase transfer catalysis(PTC) seems to be more general, efficient 
and environment-friendly methodology than using DMF and DMSO for reactions of organic and inorganic anions with 
organic substrates.1-3  
We describe O-alkylation of isovanillin in the presence of dimeric quaternary ammonium compounds(gemini surfactants) as 
phase-transfer catalysts. Some dimeric surfactants with simple hydrophobic alkyl chains and others with hydrophobic alkyl 
chains containing ester functionalities with different lenght were synthesized. Then they were used in O-octylation and O-
cyclopentylation of isovanillin as phase transfer agents. These reactions were also run both by traditional phase transfer 
catalyst (tetrabutylammonium bromide)4 and without catalyst. Results were compared with those of dimeric surfactants. 
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Nitrones are quite valuable intermediates for organic synthesis. They act as electrophile against the organometallic 
compounds, 1,3  dipole in cycloaddition reactions, and they are also commonly used in the synthesis of heterocyclic 
compounds, carbonhydrates, amino acids, aminoalcohols and alkaloids [1-4]. Inspired by different types of nitrones 
reactions, we investigated the reactions of nitrones with DMTCC. Previously the reactions of DMTCC with  pyridine N-oxides 
and tertiary amine N-oxides were examined and the results were published [5-6]. 

2,6-dimethyl-2,3,4,5-tetrahydro-pyridin-N-oxide was synthesized as nitrone, and heated with DMTCC. 2,6-dimethyl pyridine 
and 2,6-heptanedione were obtained as products of the reaction. 
 
 

 
 

Figure 1: Synthesis of nitrone 
 

 
 

Figure 2: The reaction of nitrone with DMTCC 
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One of the most promising approaches for the preparation of organic compounds with less environmental impacts is 
organic synthesis using organic or inorganic solid. Heteropolyacids (HPAs) type dawson  are certainly one of these solids 
that have been effectively used as catalysts in various organic transformations (1),because of their  easy work-up 
procedures, easy filtration, minimisation of cost and recycling of these catalysts(2).  
The N-acyl sulfonamides (R-SO2-NH-CO-CH3) constitue an important class of drugs for Alzheimer's disease(3),antibacterial  
inhibitors of tRNA synthetases (4),and others applications. A number of synthetic methods have been developed in recent 
years for the synthesis of N-acyl sulfonamides derivatives(5).
We have tryed to report  a method for the synthesis of N-acylsulfonamides via acylation of sulfonamides with acetic 
anhydride in the presence of HPAs as a catalyst,using CH3CN as solvent at room temperature. 
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One of the most promising approaches for the preparation of organic compounds with less environmental impacts is 
organic synthesis using organic or inorganic solid. Heteropolyacids (HPAs) type dawson  are certainly one of these solids 
that have been effectively used as catalysts in various organic transformations (1),because of their  easy work-up 
procedures, easy filtration, minimisation of cost and recycling of these catalysts(2).  
The N-acyl sulfonamides (R-SO2-NH-CO-CH3) constitue an important class of drugs for Alzheimer's disease(3),antibacterial  
inhibitors of tRNA synthetases (4),and others applications. A number of synthetic methods have been developed in recent 
years for the synthesis of N-acyl sulfonamides derivatives(5).
We have tryed to report  a method for the synthesis of N-acylsulfonamides via acylation of sulfonamides with acetic 
anhydride in the presence of HPAs as a catalyst,using CH3CN as solvent at room temperature. 
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The cyanoacetylation of 1-methyl, 2-methyl, and 1,2-dimethyl imidazole moiety was carried out by using cyano acetic 

acid in acetic anhydride to give 3-oxopropanonitrile  Ia-c derivatives in a good yield. The cyclization of these compounds 

with p-anisyl hydrazine hydrochloride gave 5-amino-1-p-anisyl-3-(1,2-disubstituted-imidazol-4-yl)pyrazole IIa-c. The 

reaction of compounds IIa-c with some active methylene reagents as ethylacetoacetate, ethyl benzoylacetate , diethyl 

malonate, acetyl acetone, and ethyl cyano acetate gave the fused system 3-imidazolyl-pyrazolo[3,4-b]pyridines. The 

synthesized compounds were prepared by two different techniques, the convenient heating and microwave irradiation. 

The structure of the prepared compounds was determined by different spectroscopic methods. Most of the synthesized 

compounds in this investigation were tested and evaluated for antimicrobial, antioxidant and antitumor activities. 
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The optically active bicycloalcanols may be precursors of interesting enantiomerically enriched compounds, so in this work 
and in the first place, we intend to prepare   bicyclo [n, 1,0] hex (hept) an -2- ols (n =3.4) differently substituted, thus 
showing the influence of ring size and substituents on the enantioselectivity. Second and to synthesize spiro chiral optically 
active compounds, we tried to develop a method for selective synthesis of 6 - (but-3-enyl) bicyclo [4.1.0] heptan-2-ol, 
indeed it must provide access to spiro compounds by cyclization of a chiral radical hexenyl, resulting from the opening of a 
cyclopropyl, radical is formed from the corresponding ketone compound and samarium iodide [1] or by treatment with 
Bu3SnH, compound resulting from the substitution of the hydroxyl [2]. During these radical cyclizations, the configuration 
asymmetric carbon is quaternary shall remain unchanged and the preparation of bicyclo [4.1.0] heptan-2-ols optically active 
would synthesize such compounds spiro enantiomerically enriched. 
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The optically active bicycloalcanols may be precursors of interesting enantiomerically enriched compounds, so in this work 
and in the first place, we intend to prepare   bicyclo [n, 1,0] hex (hept) an -2- ols (n =3.4) differently substituted, thus 
showing the influence of ring size and substituents on the enantioselectivity. Second and to synthesize spiro chiral optically 
active compounds, we tried to develop a method for selective synthesis of 6 - (but-3-enyl) bicyclo [4.1.0] heptan-2-ol, 
indeed it must provide access to spiro compounds by cyclization of a chiral radical hexenyl, resulting from the opening of a 
cyclopropyl, radical is formed from the corresponding ketone compound and samarium iodide [1] or by treatment with 
Bu3SnH, compound resulting from the substitution of the hydroxyl [2]. During these radical cyclizations, the configuration 
asymmetric carbon is quaternary shall remain unchanged and the preparation of bicyclo [4.1.0] heptan-2-ols optically active 
would synthesize such compounds spiro enantiomerically enriched. 
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The ring opening of aziridines is widely investigated reaction and has been used to generate a large number of 
functionalized organic compounds that are not easily accessible by other means. In this work, we report the ring opening of 
1,1’-sulfonyl bis aziridines 1 synthesized previously by our group [1] starting from natural amino acids. When 1 is opposite 
to benzylamine as nucleophile, the product is a cyclic sulfamide as outlined in scheme 1.  
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The reaction of derivative 1 with potassium cyanide and piperidine furnished one ring-opening products 3 and 4 
respectively (scheme 2). When the nucleophiles are sodium ethoxide, sodium acetate and allylthiol, the reaction furnished 
both the mono and two ring-opening products 5, 6 and 7, 
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Synthesis Of Oxidized 1.2-Dichlorobenzo[C]Cinnoline, With Some Strained 
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According to Hückels (4n + 2) л- electron rule a planar [3] annulene should be anti-aromatic and would be expected to 
sustain paramagnetic ring current. The simplest [3] annulene, cyclo-octatetraene (COT), is non – planar and its properties 
are similar to those of an open –chain. In this connection, several derivatives of cyclo-octatetraene such as (1), (2),  (3) and 
(4), in which the 8-membered ring is forced to be planar, have been synthesized. These show the effects of very strong 
paramagnetic ring current in their nmr spectra.  
The biphenylene ring system contains a rigid group of four carbon atoms (1,8, 8a, and 8b) and if two biphenylene molecules 
could be joined at the 1, 1’- and 8, 8’-position, they would give a rigid, planar polycyclic systems (5) which formally contains 
a planar COT as well as two cyclobutadiene systems, the compound (5) would be expected to show a very large 
paramagnetic ring current. We record here the synthesis of many new derivatives related to biphenylene,The 1,10- 
dichlorobenzo [c] cinnoline (8) was synthesised in three steps, from the commercially available 1,2- dichloro-3-nitrobenzene 
(6), the oxidation of (8) with hydrogen peroxide in acetic acid gave the 1, 10- dichlorobenzo [c] cinnoline –5- oxide (10). 
Vacuum pyrolysis of the cinnoline (8) at 800 °C, gave pure 1,8- dichlorobiphenylene (9) in high yield, and the latter 
hydrocarbon (9) is an intermediate molecule in order to synthesise some polycyclic aromatic hydrocarbons related to 
biphenylene such as cyclo-octatetraene derivative (5). 
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According to Hückels (4n + 2) л- electron rule a planar [3] annulene should be anti-aromatic and would be expected to 
sustain paramagnetic ring current. The simplest [3] annulene, cyclo-octatetraene (COT), is non – planar and its properties 
are similar to those of an open –chain. In this connection, several derivatives of cyclo-octatetraene such as (1), (2),  (3) and 
(4), in which the 8-membered ring is forced to be planar, have been synthesized. These show the effects of very strong 
paramagnetic ring current in their nmr spectra.  
The biphenylene ring system contains a rigid group of four carbon atoms (1,8, 8a, and 8b) and if two biphenylene molecules 
could be joined at the 1, 1’- and 8, 8’-position, they would give a rigid, planar polycyclic systems (5) which formally contains 
a planar COT as well as two cyclobutadiene systems, the compound (5) would be expected to show a very large 
paramagnetic ring current. We record here the synthesis of many new derivatives related to biphenylene,The 1,10- 
dichlorobenzo [c] cinnoline (8) was synthesised in three steps, from the commercially available 1,2- dichloro-3-nitrobenzene 
(6), the oxidation of (8) with hydrogen peroxide in acetic acid gave the 1, 10- dichlorobenzo [c] cinnoline –5- oxide (10). 
Vacuum pyrolysis of the cinnoline (8) at 800 °C, gave pure 1,8- dichlorobiphenylene (9) in high yield, and the latter 
hydrocarbon (9) is an intermediate molecule in order to synthesise some polycyclic aromatic hydrocarbons related to 
biphenylene such as cyclo-octatetraene derivative (5). 

(CMe2)n

(CMe2)n(CH2)n

Cl

Cl

NO2 ClCl

NO2NO2

ClCl

N

Cl Cl

ClCl

N

O

ClCl

NH2NH2

ClCl

II

N2

NiCl2
Ph3P

2, n = 1

3, n = 0

4, n = 1
1, n = 0

5

N

N
-

+

6

5

10

- 

7a
7b

7c
Cu Bronze

8

9

 
References:- 
 1- A. Larkem, and  H. Larkem . Indian Journal of Chemistry. Vol. 41B, January, pp 175-180. (2002),   
2- A. Larkem, and  H. Larkem. 12th Eurasian Conference on Chemistry Sciences, Corfu, Greece, 16-21 April.    
    (2012). 
 
Keywords: Synthesis, Cinnoline, Molecules, Biphenylene 

Models Experiment with Hemi Cyclone As Initial Target to the Synthesis of 
Caged Compounds 

 
H.Larkem

Chemistry Department, Faculty of Sciences, University of Annaba, 

,A.Larkem and K. Berrazeg 

Annaba 23000, Algeria. 
E- mail: larkem_a@yahoo.fr 

 
 
 
Abstract 
  
The hemi cyclone dimmer 1 was reacted with dimethyl fumarate giving structure 2 .Decarbonylation of 2 could produce 

compound 3 which is converted through two steps to obtain 4 which is followed again by many steps to give the required 

compound A as initial target for the synthesis of caged compounds. 
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 Utility of Pyrimidine thiones in Synthesis of New mono- and di-heterocyclic 
Systems and their anti-microbial, pharmacological activities 
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Our interesting was focused on the pyrimidine thiones[1] owing to its high antimicrobial and pharmacological activities. The 
synthesis of pyrimidine thiones were depending on the reaction conditions [2,3] it may be 1 or 2, the reactivity of the 
nucleophiles centers (NH-C=S, N=C-SH) was depending on the used base.[2] Pyrimidine thione reacted with mono and 
dihalogen reactants to afford different adducts also the oxidation of thiol groups yieldied different products according to 
the strength of the used oxidizing agents,[4-6] also vielesmier reaction was carried out. Some products have moderately 
antimicrobial (Gram +ve, -ve and fungi) and pharmacological anticancer, antioxidant, Bleomycin dependent-DNA damage. 
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Our interesting was focused on the pyrimidine thiones[1] owing to its high antimicrobial and pharmacological activities. The 
synthesis of pyrimidine thiones were depending on the reaction conditions [2,3] it may be 1 or 2, the reactivity of the 
nucleophiles centers (NH-C=S, N=C-SH) was depending on the used base.[2] Pyrimidine thione reacted with mono and 
dihalogen reactants to afford different adducts also the oxidation of thiol groups yieldied different products according to 
the strength of the used oxidizing agents,[4-6] also vielesmier reaction was carried out. Some products have moderately 
antimicrobial (Gram +ve, -ve and fungi) and pharmacological anticancer, antioxidant, Bleomycin dependent-DNA damage. 
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With metallopharmaceuticals playing a significant role in therapeutic and diagnostic medicine, the discovery and 
development of new metallodrugs remain an ever-growing area of research in medicinal inorganic chemistry. The 
biomedical applications of metal complexes based on N-heterocyclic carbene are just beginning to unfold, despite such 
complexes being phenomenally successful in homogeneous catalysis [1-3]. N-Heterocyclic carbene complexes of Ag have 
common-place in the organometallic literature. The interest in Ag-NHC complexes is largely due to their ease of synthesis 
and their ability to serve as useful to other NHC-metal complexes by NHC transfer reactions. In addition, their diverse 
properties in bonding and structure and potential applications in medicine, nanomaterials, liquid crystals and organic 
catalysis also contribute to the attraction of Ag-NHCs [4,5].  

Benzimidazolin-2-ylidenes as a class of NHC ligands are easily accessible from commercially available benzimidazole or o-
phenylenediamine. In order to find efficient antimicrobial activity, we have prepared and characterized a series of new    
benzimidzolylidene-silver complexes. These complexes were screened for their in vitro antimicrobial activities against the 
standard strains.  
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Since the discovery of stable free N-heterocyclic carbene (NHC) [1], metal carbene complexes based on imidazol-2-ylidene 
(imy) or benzimidazol-2-ylidene (bimy) have received considerable attention in both organometallic chemistry and 
homogeneous catalysis [2]. NHC transition metal complexes, in which the carbene ligands are two electron donors with 
slight π-back-bonding, are thermally stable and robust to degradation favoring the generation of efficient and longliving 
catalysts. As regards ruthenium, most of the known NHC-catalysts have been applied to olefin metathesis, and 
hydrogenation reactions [3]. N-Heterocyclic carbenes are often functionalised on both nitrogen atoms by introducing the 
substituents.  
 
We report here the synthesis of a series of new ruthenium(II) complexes with imidazolidin-2-ylidene ligands 
 

 
 
 
Complexes which are very stable in the solid state, have been characterized by analytical, spectroscopic and X-ray 
diffraction techniques.  
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Since the discovery of stable free N-heterocyclic carbene (NHC) [1], metal carbene complexes based on imidazol-2-ylidene 
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homogeneous catalysis [2]. NHC transition metal complexes, in which the carbene ligands are two electron donors with 
slight π-back-bonding, are thermally stable and robust to degradation favoring the generation of efficient and longliving 
catalysts. As regards ruthenium, most of the known NHC-catalysts have been applied to olefin metathesis, and 
hydrogenation reactions [3]. N-Heterocyclic carbenes are often functionalised on both nitrogen atoms by introducing the 
substituents.  
 
We report here the synthesis of a series of new ruthenium(II) complexes with imidazolidin-2-ylidene ligands 
 

 
 
 
Complexes which are very stable in the solid state, have been characterized by analytical, spectroscopic and X-ray 
diffraction techniques.  
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Considering the threatening arising from arsenic poisoning,[1] to date, the lack of a turn-on organic fluorescent 
sensor for selective and sensitive detection of arsenite in aqueous media is a big challenge.  As3+ and As5+ have different 
mechanism of action in body and toxicity, the high affinity of them to the sulfhydryl groups of biologically active 
biomolecules like cysteine (Cys) and glutathione (Glu) is considered to be the one effect for the toxicity.[2] 

In this work, we are presenting TPE-Cys as the first organic fluorescent sensor for arsenite. We have taken the 
advantageous of aggregation induced emission feature of TPE, signaling unit, and high affinity of As3+ to sulfur containing 
Cysteine amino acid. A simple and straightforward synthesis of TPE-Cys has been efficiently achieved in three steps.  Turn-
on fluorescence was recorded after addition of As3+ to aqueous solution of TPE-Cys at sub-ppb level. This compound 
demonstrates the first selective and sensitive (at ppb level) fluorescence turn-on response sensor for As3+ in aqueous media 
without any tagging to form the fluorescent As(TPECys)3 complex. On the other hand, discrimination was achieved between 
As5+ and As3+, for the first time, depending on their different mechanism of action on Cysteine. Structural characterization 
of obtained molecules, TPE-Cys, and complex, As(TPE-Cys)3,was achieved by NMR and mass spectroscopy techniques. 
 
Figure 1: a) Fluorescence titration of 7 (10µM) with As3+ in 1% THF-distilled water at 298. The excitation wavelength was 
330 nm and the emission intensity was measured at 470 nm. b) Digital photograms of the THF-water (1:99) solution of 7 (a) 
in the absence of and presence of (b) 5 ppb As3+ (c) 100 ppb As3+ under UV light (365 nm) illumination 
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CAL-B catalyzed desymmetrization of 3-alkylglutarate: “olefin effect” and 
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CAL-B catalyzed desymmetrization of prochiral 3-alkylglutaric acid diesters was performed for the preparation of optically 
active 3-alkylglutaric acid monoesters bearing various alkyl substituents, including methyl, ethyl, propyl and allyl. Allyl 
esters showed far better stereoselectivity among many alkyl esters implying  possible π - π interaction between the olefin 
of the substrate and the side chains of Trp104 or His224 at the active site of the enzyme. This interaction called “olefin 
effect” was calculated through computational simulation. On the basis of this reaction, the synthesis of (S)-(+)-3-
aminomethyl-5-methylhexanoic acid known as pregabalin was achieved in 70% overall yield. 
 
 

 
 

 
[1] M. S. Hoekstra, D. M. Sobieray, M. A. Schwindt, T. A. Mulhem, T. M. Grote, B. K. Huckabee, V. S. Hendrickson, L. C. 

Franklin, E. J. Granger, G. L. Karrick, Org. Process Res. Dev., 1997, 1, 26-38. 
[2] Z. Hamersak, I. Stipetic, A. Avdagic, Tetrahedron: Asymmetry, 2007, 18, 1481-1485.  
[3] J. Nyhlen, B. Martin-Matute, A. G. Sandstrom, M. Bocola, J. –E, Backvall, ChemBioChem, 2008, 9, 1968-1974. 
[4] E. A. Meyer, R. K. Castellano, F. Diederich, Angew. Chem., Int. Ed, 2003, 42, 1210-1250. 
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active 3-alkylglutaric acid monoesters bearing various alkyl substituents, including methyl, ethyl, propyl and allyl. Allyl 
esters showed far better stereoselectivity among many alkyl esters implying  possible π - π interaction between the olefin 
of the substrate and the side chains of Trp104 or His224 at the active site of the enzyme. This interaction called “olefin 
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Abstract: 

All drug development challenges begin with the synthesis of Active Pharmaceutical Ingredients (API). It is a demanding and 
critical element to any drug development program. If it is not synthesized locally than it becomes more demanding and critical 
because of high import bill, difficult storage condition, loss of potency during transportation and some time unavailability or 
supplying problem. The challenge is to overcome all above drawback, Development of Local Facility of Active Pharmaceutical 
Ingredient (API) meet with all its solutions.  It not only minimizes all the complications but also put us on a right track. It is 
anticipated that Active Pharmaceutical Ingredients (API) manufacturing will move in Pakistan and meet with success in 
international market. Here we are working on the development of synthesis facility of two blockbuster drugs  

i. Zuclopenthixol Deaconate (1)  
ii. Clarithromycin (3) 

i. Zuclopenthixol Deaconate: Zuclopenthixol Deaconate(2) is basically ester of an Active Pharmaceutical Ingredient 
Zuclopenthixol(1) which is typically first generation antipsychotic (FGAs) or narcoleptic (dopamine receptor blocking) drug 
which is potent with less adverse effect against psychosis including delusion or hallucination and dysfunction mood mainly in 
aggressive schizophrenia and bipolar disorder.[1] Almost all antipshcycotic drugs have short plasma half life of 1-2 days.[2] 
Therefore they should be injected frequently to maintain its therapeutic effect. Zuclopenthixol decanoate has considerably 
prolonged action according to pharmacology and pharmacokinetics effect last for 10 days to three weeks.[3] This superior block 
buster drug with greater significance and less adverse effect is very expensive i.e. 1 kg costs 4000$. Pure Zuclopenthixol 
decanoate is required to be stored bellow -20oC and needed to be protected from light and moisture and during transportation 
it decompose. Until now four different strategies has been used for the synthesis Zuclopenthixol deaconate.  
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Abstract : 

The geminal bis(b-dicarbonyl)- and diheteroaryl-methane motif is featured in important bioactive   natural 
products, like  dicoumarol, the haemorrhagic principle of fermented sweet clover  and the archetypal oral   

anticoagulant,
1  bis(3’-indolyl)methane, a chemopreventive agent from   cruciferous    plants,

2
. 

The synthesis of these homodimeric compounds is based on the condensation of aldehydes with 

electron-rich carbon nucleophiles (enols,   etheroaromatics)
3   Homodimeric (b-dicarbonyl)aryl methanes 

have instead received   little attention, despite their potential relevance for  the structure–activity rela- 
tionships of their homodimeric analogues.    As a consequence,    their synthesis is still a substantially 
unchartered area. 
In this work, we obtained selectively, the homodimeric  3 of the dimédone and the structure  xanthene  4 in H2O  and 
without catalysis. These clean operating conditions, we have improved yields and master their reaction times compared to 
those cited in the literature (X1). Our interest in this type of structure is mainly based on its functional groups likely to give 
new heterocyclic structures. In particular, the action of primary amines on 3 forms a structure dihydropyridine (DHP) 
functionalized interesting. 

O

O

R

O

R OO

HO
OH

R OO

O

3 41 2

+

R = CH3, C6H5, C6H4-p-CH3, C6H4-p-NO2, C6H4-p-F, C6H4-p-CO2CH3.

Schéma 1

H2O
Tpe Amb.

 
The products obtained were characterized by various methods of analyses (NMR 1 H, 13 C and mass spectrometry)   

References : 

1.  Stahmann, M. A.; Huebner, C. F.; Link,  K. P. J. Biol. Chem.  1941, 138, 513–527. 
2.  For a review, see: Safe,  S.; Papineni, S.; Chinthar1apa11i, S. Cancer  Lett. 2008, 269, 

  326–338. 
3.  Dicoumaro1 was synthesized by Hanschutz as ear1y as in 1909 (Hanschutz, R. 
   Liebigs  Ann.  Chem.  1909, 367, 169–218). 

Keywords: Dimédone,Dihydropyridine,homodimeric (ß-dicarbonyl)arylmethanes. 
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have instead received   little attention, despite their potential relevance for  the structure–activity rela- 
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In this work, we obtained selectively, the homodimeric  3 of the dimédone and the structure  xanthene  4 in H2O  and 
without catalysis. These clean operating conditions, we have improved yields and master their reaction times compared to 
those cited in the literature (X1). Our interest in this type of structure is mainly based on its functional groups likely to give 
new heterocyclic structures. In particular, the action of primary amines on 3 forms a structure dihydropyridine (DHP) 
functionalized interesting. 
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Study on the reaction of the formation of alkyl pyrimidinium betaines  
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Alkylbetaines nowadays constitute a group of products of increasing importance in cosmetic, household and industrial 
applications. They have a variety of uses in medicine, pharmacy, biology and other scientific fields [1] .Given their 
applications, it seems to us interesting to synthesize new alkylbetaines  containing the pyrimidine ring in their structure, by 
condensation of N,N’-diphenylalkyamidines with malonic ester derivative. These compounds could have potential biological 
and surface active properties because of the presence of pyrimidine ring biologically active [2] and their structure type a 
long chain betaine. 
Several methods have been proposed for the synthesis of pyrimidinium betaines [3-5]. However the application of the 
conditions cited in the literature [4] did not allow us to obtain good yields of alkyl pyrimidinium betaines. Indeed, the 
analysis by thin layer chromatography (TLC) and UV-visible spectrophotometry showed the presence of unreacted 
reagents. So, we proposed to study the effect of some factors such as the effect of the time, and the concentration of the 
reactants on the condensation reaction;The reaction of N,N’-diphenyldodecamidine  with bispentachlorophényle ester of 
phenylmalonic acid, was chosen as an example. A qualitative kinetic study   following the reaction by TLC and UV-
visible showed that the condensation reaction is instantaneous and incomplete under the conditions proposed. 
After successive liquid-liquid extractions   we could separate the alkylpyrimidinium bétaines from other constituents in the 
form of a white solid, whose physical and spectroscopic properties confirm their structure.  
 
References 
 
1.  X. Domingo, Betaines. In E.G. Lomax (Ed.), Amphoteric surfactants (pp. 75–190),New York: Marcel Dekker (1996). 
2. Ghoneim K M and Youssef R, J Indian Chem Soc, 53, 914(1986) 
3. T. Kappe and W. Lube,  Monatsh, Chem., 102, 781 (1971). 
4. M. Huhn, P. Dvortsak, G. Resofsky, L. Zalantai, A.I. Kiss, Tetrahedron, 32, 2117(1976). 
5. a) K.T. Potts et M. Sorm, J. Org. Chem., 36, 8 (1971) ; b)  K.T. Potts et M. Sorm, J. Org.  Chem., 37, 1422 (1972).  
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ABSTRACT 
Polypyrole (PPy) is one of the most promising candidates for possible technological applications. However, its insolubility in 

common organic solvents limits its range of applications. In the present study an attempt has been made to synthesize soluble 

polypyrole salts via inverse polymerization pathway using benzoyl peroxide as oxidant and dodecylbenzenesulfonic acid (DBSA) 

as dopant as well as a surfactant. A mixture of chloroform and 2-butanol was used as dispersion medium for the first time for 

the synthesis of polypyrole. The influence of synthesis parameters such as concentration of pyrrole, benzoyl peroxide and DBSA 

on the yield and other properties of the resulting PPy salt was studied. The synthesized PPy-DBSA salts were found to be 

completely soluble in DMSO, DMF, chloroform and m-cresol. The intrinsic viscosity of the salts in DMSO was found to be 

somewhat dependent on the monomer concentration and the data was used to calculate the molecular weight of the polymer 

at low temperature. Different physicochemical techniques such as FTIR, UV-Vis spectroscopy, SEM, TGA and XRD were carried 

out to characterize the synthesized PPy-DBSA salts. The formation of PPY-DBSA salts was confirmed by FTIR. UV-Vis spectra 

showed correspondence with the conductivity of the prepared salts. SEM micrographs showed the typical granular morphology 

of PPy-DBSA. The amorphous and semi-crystalline nature of PPy-DBSA salts was investigated by XRD analysis. TGA determined 

the thermal stability of PPy-DBSA. It was observed that the synthesized PPy-DBSA is highly stable and can be used in various 

fields at a temperature up to 450 °C.  

Keywords: Soluble Polypyrrole; Dodecylbenzenesulphonic acid; FT-IR; TGA; SEM; XRD 
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ABSTRACT 
Polypyrole (PPy) is one of the most promising candidates for possible technological applications. However, its insolubility in 

common organic solvents limits its range of applications. In the present study an attempt has been made to synthesize soluble 

polypyrole salts via inverse polymerization pathway using benzoyl peroxide as oxidant and dodecylbenzenesulfonic acid (DBSA) 

as dopant as well as a surfactant. A mixture of chloroform and 2-butanol was used as dispersion medium for the first time for 

the synthesis of polypyrole. The influence of synthesis parameters such as concentration of pyrrole, benzoyl peroxide and DBSA 

on the yield and other properties of the resulting PPy salt was studied. The synthesized PPy-DBSA salts were found to be 

completely soluble in DMSO, DMF, chloroform and m-cresol. The intrinsic viscosity of the salts in DMSO was found to be 

somewhat dependent on the monomer concentration and the data was used to calculate the molecular weight of the polymer 

at low temperature. Different physicochemical techniques such as FTIR, UV-Vis spectroscopy, SEM, TGA and XRD were carried 

out to characterize the synthesized PPy-DBSA salts. The formation of PPY-DBSA salts was confirmed by FTIR. UV-Vis spectra 

showed correspondence with the conductivity of the prepared salts. SEM micrographs showed the typical granular morphology 

of PPy-DBSA. The amorphous and semi-crystalline nature of PPy-DBSA salts was investigated by XRD analysis. TGA determined 

the thermal stability of PPy-DBSA. It was observed that the synthesized PPy-DBSA is highly stable and can be used in various 

fields at a temperature up to 450 °C.  
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During the past several decades, olefin metathesis has proven to be a useful synthetic method in both organic and 
macromolecular chemistry [1]. The scope of olefin metathesis has been extended by the development of well-defined 
catalytic systems, including the Schrock molybdenum catalyst and the Grubbs ruthenium catalyst [2]. In this content, the 
development of latent metathesis catalytic systems are in great importance for industrial ROMP applications [3]. In this 
study, a latent catalytic system, polyvinylimidazole-ruthenium alkylidene complexes were synthesized and their catalytic 
activities were tested on Ring Closing Metathesis reactions of diethyldiallylmalonate and Ring Opening Metathesis 
Polymerization reactions of norbornene.  

 

Figure 1: Synthesis of PVI-Ruthenium alkylidene complexes 
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Olefin metathesis is a useful synthetic tool for the creation of carbon-carbon bonds [1]. Numerous applications of 
metathesis have been developed to construct a wide variety of organic materials containing double bonds [2]. Among these 
applications, enyne metathesis is a unique approach that results in different functionality in the product compared to other 
metathesis reactions [3-4]. In this study, a practical catalytic approach was reported for tandem enyne metathesis-Diels 
Alder reactions of aryl alkynes utilizing commercially available [RuCl2(p-cymene)2]2 and N-heterocyclic carbene ligands.  The 
scope of the reaction was investigated in details with using a set of different aryl alkynes and dienophiles.  

 

 

Figure 1.  Tandem enyne metathesis- Diels Alder reaction of alkynes 
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Aza-peptides are peptidomimetics in which one or more -carbons of amino acid of a peptide substrate are replaced by a 
nitrogen atom. The replacement of rotatable Cα-C(O) bond by a rigid urea Nα-C(O) causes significant changes to both 
chemical and biological properties of parent peptide. [1, 2] This modification decreases the electrophilicity of the carbonyl 
group and changes the geometry of the α position from tetrahedral to trigonal (i.e., planar, achiral), which, restricts the 
movement and creates an adopted β−turn conformation. [3] Thus, azapeptides are more resistant to enzymatic hydrolysis 
and serve as attractive targets for drug design. Herein, novel azatripeptides, azatetrapeptides, a hybrid azatripeptide with 
an oxyamide bond, a hybrid azatetrapeptide with an ester bond and a hybrid azatripeptide with an ester bond were 
prepared from N-(N-Pg-azadipeptidoyl)benzotriazoles by efficient coupling reactions with α-amino acids, dipeptides, 
aminoxyacetic acid, depsidipeptide and α-hydroxy-β-phenylpropionic acid, respectively. A new route for the solution phase 
synthesis of an azaphenylalanine analogue of Leu-enkephalin from N-Pg-azatripeptide was described (Figure 1). [4] 

 

Figure 1: Solution phase synthesis of Aza-Phe analogue of Leu-enkephalin 
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Phosphonate analogues, especially amidophosphonates have been extensively studied in recent years due to 
their applications as antibiotics and anti-viral agents as well as insecticides and herbicides [1-2], they show 
much greater stability to hydrolysis and resistance to protease.  The evaluation of the potential biological 
activity of amidophosphonates compounds is responsible for the association phosphoryl-carboxamide. The 
synthesis of α–amidophosphonates derivatives has been already described by few synthetic approaches. 
In our attempt to develop the synthesis of biologically active phosphonates derivatives, we synthesized the 
new chiral α-amidophosphonates  by three different and efficient methods, we started by treatment of chiral 
amino esters previously selected with chloroacetylchloride in the presence of triethylamine, followed by 
Arbuzonv reaction as a first method or by Becker reaction [3] as a second method. In the last method, we used 
the coupling reaction [4] in the presence of activating agent “BOP” after the saponification and the 
phosphorylation reactions. The structures of all compounds were confirmed by usual spectroscopic methods: 
IR, SM, 1H, 13C and 31P NMR. 
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Phosphonate analogues, especially amidophosphonates have been extensively studied in recent years due to 
their applications as antibiotics and anti-viral agents as well as insecticides and herbicides [1-2], they show 
much greater stability to hydrolysis and resistance to protease.  The evaluation of the potential biological 
activity of amidophosphonates compounds is responsible for the association phosphoryl-carboxamide. The 
synthesis of α–amidophosphonates derivatives has been already described by few synthetic approaches. 
In our attempt to develop the synthesis of biologically active phosphonates derivatives, we synthesized the 
new chiral α-amidophosphonates  by three different and efficient methods, we started by treatment of chiral 
amino esters previously selected with chloroacetylchloride in the presence of triethylamine, followed by 
Arbuzonv reaction as a first method or by Becker reaction [3] as a second method. In the last method, we used 
the coupling reaction [4] in the presence of activating agent “BOP” after the saponification and the 
phosphorylation reactions. The structures of all compounds were confirmed by usual spectroscopic methods: 
IR, SM, 1H, 13C and 31P NMR. 

 
References:  
1.  (a) J. A. Sikorski and E. W. Logusch, In: R. Engel, (Ed.), Handbook of Organophosphorus Chemistry; Chapter 

15: Aliphatic carbon-Phosphorus compounds as Herbidices, (Marcel Dekker, New York pp. 739-805, 1992), 
(b) M. Eto, In: R. Engel, (Ed.), Handbook of Organophosphorus Chemistry; Chapter 16: Phosphorus contain-
ing Insecticides (Marcel Dekker, New York, pp. 807-873, 1992) 

2. A. Kalir and H. H. Kalir, In: F. R. Hartley, (Ed.), the Chemistry of Organophosphorus Compounds (Wiley and 
Sons, New York. 4, pp. 767-780, 1996) 

3. S. Guezane. Lakoud, M. Berredjem and N-E. Aouf,  Phosphorus, Sulfur, and Silicon. 187, 762–768 (2012). 
4. Ph. Coutrot, C. Grison and C. Charbormier-Gerardin, Tetrahedron. 48, 9841-9868 (1992) 
 

Computational Investigation Of New Potent Antagonists For The Glycine 
Binding Site Of N-Methyl-D-Aspartate (NMDA) Receptor 

 
Deniz AKGÜL, Gülşah ÇİFCİ, Esra Bozkurt, Viktorya AVİYENTE 

 
Boğaziçi Üniversitesi, Fen edebiyat Fakültesi, Kimya Bölümü, 34342, Bebek, İstanbul 

denizakgul05@gmail.com 
 
The NMDA receptor is known to play a central role in excitatory neurotransmission such  
as learning, memory and synaptic (1). The activation of postsynaptic NMDA receptor channels by the native agonist 
glutamate and coagonist glycine leads to calcium influx into neuron and this process plays a key role in memory formation 
and neurotoxicity (2). Postsynaptically, Ca+2 can also activate many enzymes, regulate the opening of variety of channels 
and, affect the gene expression. Thus, the activation of NMDA receptor, in principle causes widespread and lasting changes 
in the postsynaptic neuron (3). 
 
In this work, our interest has been focused on the glycine binding site, due to the fact that 
antagonists of this site can provide protection against neuronal damage in animal models (4). 
In drug discovery it is not only demanding to find active compounds, but also to find structurally different compounds. In 
this respect, we investigated whether it is possible to identify structurally distinct NMDA/ NR1 subunit antagonists in a 
drug-like database, a natural product collection and natural product derived compound libraries by virtual screening, to 
predict their binding poses correctly with computational tools. 
 
 

                                    
 
                                                                  Stereo view of DCKA and interacting residues 
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PVC is one of the most important commercial polymers that have wide range of applications. Incorporating plasticizers the 
rigid PVC makes the soft PVC products and it has been used in cable and wide covers, children toys and medical devices. 
Lead and cadmium are potentially toxic heavy metals which can have serious effects on human and animal health. In this 
study, high density polyvinyl chloride (PVC) beads were used for adsorption of lead and cadmium from single and binary 
solutions in a fixed-bed column and they were compared with low density PVC beads. Solution concentrations were 
determined electrochemically with differential pulse polarography (DPP) technique using 0.1 M KCl served as supporting 
electrolyte.  The adsorption performance of PVC beads in the column was examined by 0.4 cm bed height in 0.001 M heavy 
metal solutions. Column flow adsorption data were utilized to obtain breakthrough curves were carried out with a view to 
recover the adsorbed lead and cadmium and regenerate the PVC beads using 0.1 M KCl. Experimental data were described 
using the Adams-Bohart and Yoon-Nelson models. Diffuse reflectance Fourier transform infrared spectroscopy (DRIFT) 
studies were performed for the characterization of the loaded and unloaded adsorbents. 

 
 

 
 

Figure1. The polarograms of  1 mM Pb(II), Cd(II) and Pb(II)-Cd(II) mixture solutions in 0.1 M 
   KCl supporting electrolyte. 

Keywords: Electrochemical determination, PVC beads, Column Adsorption 
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PVC is one of the most important commercial polymers that have wide range of applications. Incorporating plasticizers the 
rigid PVC makes the soft PVC products and it has been used in cable and wide covers, children toys and medical devices. 
Lead and cadmium are potentially toxic heavy metals which can have serious effects on human and animal health. In this 
study, high density polyvinyl chloride (PVC) beads were used for adsorption of lead and cadmium from single and binary 
solutions in a fixed-bed column and they were compared with low density PVC beads. Solution concentrations were 
determined electrochemically with differential pulse polarography (DPP) technique using 0.1 M KCl served as supporting 
electrolyte.  The adsorption performance of PVC beads in the column was examined by 0.4 cm bed height in 0.001 M heavy 
metal solutions. Column flow adsorption data were utilized to obtain breakthrough curves were carried out with a view to 
recover the adsorbed lead and cadmium and regenerate the PVC beads using 0.1 M KCl. Experimental data were described 
using the Adams-Bohart and Yoon-Nelson models. Diffuse reflectance Fourier transform infrared spectroscopy (DRIFT) 
studies were performed for the characterization of the loaded and unloaded adsorbents. 

 
 

 
 

Figure1. The polarograms of  1 mM Pb(II), Cd(II) and Pb(II)-Cd(II) mixture solutions in 0.1 M 
   KCl supporting electrolyte. 
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A computational methodology was implemented to calculate the interactions between dendrimers and drugs. The study 
was based on Dexomethasone 21-phosphate (Dp21) a model drug, interacting with amine- and acetyl-terminated 
Polyamidoamine (PAMAM) dendrimers at low and neutral pH (see Table 1)1. Actually, the conventional computational 
methods to calculate the interactions of drugs have been developed mainly for biological systems, which are more rigid 
than the dendronized systems2. For this reason, it is necessary to have a methodology to calculate the interactions of a drug 
with dendronized systems. In this work, we estimated the free energy of PAMAM-Dp21 complexes (see Table 1), by MM-
GBSA (Molecular Mechanics Generalized Born Surface Area) method3, with the drug located to selected distances from the 
center of mass of the dendrimer. For both amine- and acetyl-terminated PAMAM at both low and neutral pH, the most 
favorable free energy of complexation is associated with Dp21 at distance of 15-20Å from the center of mass of the 
dendrimer and smaller or larger distances yield considerably weaker affinity. In agreement with experimental results, we 
find acetyl-terminated PAMAM at neutral pH to form the least stable complex with Dp21. The greatest affinity is seen in the 
case of acetyl-terminated PAMAM at low pH, which appears to be due to a complex balance of different contributions, 
which cannot be attributed to electrostatics, van der Waals interactions, hydrogen bonds, or charge-charge interaction 
alone. 
Table 1. Chemical and physical properties of the simulated complexes. 
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Poly(ε-caprolactone)  (PCL), an inexpensive biodegradable aliphatic polyesters, is of great interest for their environmental, 
medical, and pharmaceutical applications [1,2]. Ring-opening polymerization (ROP) can be performed both in a controlled 
and living manner, depending on the monomer and initiator/catalyst system [3]. Atom transfer radical polymerization 
(ATRP) is one of the most successful controlled radical polymerization (CRP) techniques, enabling the preparation of a wide 
spectrum of polymers with control over molecular weight and with relatively narrow molecular weight distribution 
(Mw/Mn<1.5) [4]. 
 
In this work we describe the synthesis of novel two-armed PCL-OH macromonomers by using ROP method and bromine-
end macroinitiators, (PCL-Br), used as macroinitiators in the ATRP for PCL-based block copolymer. For this purpose, 
compound 1 was used as an initiator for the ROP of ε-caprolactone PCL-OH 2 in the presence of Sn(Oct)2. Next, the hydroxyl 
end groups of two-armed PCL homopolymers were converted to two bromine-ended macroinitiators 3 and 4 (PCL-Br) for 
ATRP by esterification with 2-bromopropionyl bromide and 2-bromoisobutyryl bromide, respectively. Block copolymers 
were prepared via ATRP, PCL-Br as macroinitiator and CuBr/PMDETA as catalyst system All the novel compounds have been 
characterized by FT-IR, NMR and GPC, DSC, TGA techniques.  

 
Figure 1: Synthesis of macromonomer 2, macroinitiators 3 and 4 and their block copolymers. 
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Poly(ε-caprolactone)  (PCL), an inexpensive biodegradable aliphatic polyesters, is of great interest for their environmental, 
medical, and pharmaceutical applications [1,2]. Ring-opening polymerization (ROP) can be performed both in a controlled 
and living manner, depending on the monomer and initiator/catalyst system [3]. Atom transfer radical polymerization 
(ATRP) is one of the most successful controlled radical polymerization (CRP) techniques, enabling the preparation of a wide 
spectrum of polymers with control over molecular weight and with relatively narrow molecular weight distribution 
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In this work we describe the synthesis of novel two-armed PCL-OH macromonomers by using ROP method and bromine-
end macroinitiators, (PCL-Br), used as macroinitiators in the ATRP for PCL-based block copolymer. For this purpose, 
compound 1 was used as an initiator for the ROP of ε-caprolactone PCL-OH 2 in the presence of Sn(Oct)2. Next, the hydroxyl 
end groups of two-armed PCL homopolymers were converted to two bromine-ended macroinitiators 3 and 4 (PCL-Br) for 
ATRP by esterification with 2-bromopropionyl bromide and 2-bromoisobutyryl bromide, respectively. Block copolymers 
were prepared via ATRP, PCL-Br as macroinitiator and CuBr/PMDETA as catalyst system All the novel compounds have been 
characterized by FT-IR, NMR and GPC, DSC, TGA techniques.  

 
Figure 1: Synthesis of macromonomer 2, macroinitiators 3 and 4 and their block copolymers. 
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Macrointermediates such as macroinitiators, macromonomers, and macrocrosslinkers are very important in polymer 
modification leading to block and graft copolymers [1,2]. Atom transfer radical polymerization (ATRP) is one of the most 
successful controlled radical polymerization (CRP) techniques, enabling the preparation of a wide spectrum of polymers 
with control over molecular weight and with relatively narrow molecular weight distribution (Mw/Mn<1.5) [3]. 
  
In this work we describe novel two-armed polystyrene, (pPS), (mPS)  polymethylmethac-rylate,( pPMMA), (mPMMA) 
poly(tert-butyl acrylate), (pPtBA), (mPtBA) macroinitiators with bromine end group (PS-Br), PMMA-Br and PtBA-Br) were 
synthesized by ATRP. For this purpose, first of all new initiators (p) and (m) were synthesized by the reaction of compound d 
and, 2-bromopropionyl bromide and 2-bromoisobutyryl bromide, respectively. The novel two-armed pPS-Br, mPS-Br, 
pPMMA-Br, mPMMA-Br, pPtBA-Br and mPtBA-Br macroinitiators were prepared by ATRP of S, MMA, tBA in the presence of 
p and m as initi-ators and CuBr/PMDETA as catalyst system. Then, S, MMA and tBA monomers were poly-merized from 
two-armed macroinitiators using CuBr/PMDETA as catalyst system via ATRP for the synthesis of block copolymers. All the 
novel compounds have been characterized by FT-IR, NMR, MS spectral data, GPC, DSC, TGA techniques. 

 
Figure 1: Synthesis of new initiators p and m, macroinitiators and their block copolymers. 
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In recent years, polymer brushes which allow biological activity have prepared on gold, silicon, glass, mica and metal oxide 
surfaces and used new generation biochips. Polymer brushes are usually prepared by surface initiated living polymerization 
methods (NMP, ATRP, RAFT, SET-LRP) [1,2]. Polymer brushes prepared by these methods have high grafting density and 
covalently binding of high molar mass biomolecules to polymer chains are partially blocked due to steric effects. By 
lithography (patterning) density of biomolecules binding can increase by eliminating the disadvantages of dense stacking of 
polymer chains[3]. Therefore, in this study surface initiated RAFT polymerization and photolithography (photopatterning) 
method are applied together to the immobilization of biomolecules on amino-functionalized polymer brushes that partially 
prevented by steric effect will be prepared and will be used in DNA hybridization.  

By means of surface initiated RAFT polymerization and photolithography method are used in conjunction, more stable and 
long-lasting photopatterned poly (6-azidohexyl methacrylate) brushes with reduced steric effect were prepared. Surface 
composition and the other properties of these brushes were determined by X-ray Photoelectron Spectroscopy (XPS), 
Attenuated Total Reflectance Fourier Transform Infrared Spectroscopy (ATR-FTIR), Ellipsometer, Atomic Force Microscopy 
(AFM) and water contact angle measurements.  

 

 

 

 

 

Figure 1: Schematic representation of preparation of photopatterned polymer brushes 
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In recent years, polymer brushes which allow biological activity have prepared on gold, silicon, glass, mica and metal oxide 
surfaces and used new generation biochips. Polymer brushes are usually prepared by surface initiated living polymerization 
methods (NMP, ATRP, RAFT, SET-LRP) [1,2]. Polymer brushes prepared by these methods have high grafting density and 
covalently binding of high molar mass biomolecules to polymer chains are partially blocked due to steric effects. By 
lithography (patterning) density of biomolecules binding can increase by eliminating the disadvantages of dense stacking of 
polymer chains[3]. Therefore, in this study surface initiated RAFT polymerization and photolithography (photopatterning) 
method are applied together to the immobilization of biomolecules on amino-functionalized polymer brushes that partially 
prevented by steric effect will be prepared and will be used in DNA hybridization.  

By means of surface initiated RAFT polymerization and photolithography method are used in conjunction, more stable and 
long-lasting photopatterned poly (6-azidohexyl methacrylate) brushes with reduced steric effect were prepared. Surface 
composition and the other properties of these brushes were determined by X-ray Photoelectron Spectroscopy (XPS), 
Attenuated Total Reflectance Fourier Transform Infrared Spectroscopy (ATR-FTIR), Ellipsometer, Atomic Force Microscopy 
(AFM) and water contact angle measurements.  
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The PM3 semi-empirical analyses of structural properties of phosphonates metal organic frameworks were made in order 
to predict special properties.  The tested compound was Co2+vinylphosphonate. In this respect octahedral models were 
calculated: with an increasing number of Co2+ ions and phosphonates. For the PM3 semi-empirical results the calculated 
bond lengths are shorter or comparable than the experimental ones. The bond angles are comparable or higher and the 
torsion angles are comparable with the experimental results. The orbital distribution of the 6x6 Co network (VP-36Co) 
predict the electric proprieties of the Co2+ vinylphosphonate. The VP-36Co, structure which is the most realistic 
approximation for the real compound, LUMO-HOMO energetic difference reach a value of  2.956 eV.  

 
Figure 1. Co-vinylphosphonate - 6x6 Co network 

  
Depending on the LUMO-HOMO energy value the compounds are clasified in insulators (E>3 eV), semiconductors (E<3eV) 
and conductors (E=0 eV). In our case the LUMO-HOMO energetic difference decreases from the VP-1Co to the VP-36Co, the 
electrons from the valence band can pass into the conduction band because the energy between LUMO - HOMO is lower 
than 3 eV and indicate the semiconductor electric properties of Co-vinylphosphonate. 
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Bottlebrush copolymers are comb-like macromolecules with short polymeric branches densely grafted along a long 
polymeric backbone [1]. Steric crowding of the side chains forces the backbone to acquire a nearly stretched conformation 
with bottlebrush macromolecules adopting a cylindrical shape. Recently, diblock bottlebrush block copolymers comprised 
of two distinct sets of branches, have been synthesized and shown to self-assembled into remarkably ordered periodic 
nanomaterials with large domain spacings (dlam > 70 nm) [2]. Such a high degree of supramolecular order was attributed to 
enhanced mobility in bottlebrush copolymer melts due to a low density of entanglements despite their extremely high 
molecular weights (Mn > 1 million Da) [3]. Bottlebrush block copolymer self-assembly provides access to ordered 
nanomaterials with large periodicities, which are required for the preparation of a variety of advanced materials, such as 
ultrafiltration membranes and photonic band gap materials [4,5].  

In this study, poly(N-(2-hydroxypropyl) methacrylamide)-g-poly(lactic acid) (PHPMA-g-PLA) bottlebrush films on the silicon 
substrate were prepared via surface-mediated RAFT polymerization. The bottlebrush films were then characterized by 
grazing angle-Fourier transform infrared spectroscopy (GA- FTIR), gel permeation chromatography (GPC), ellipsometry, 
atomic force microscopy (AFM) and water contact-angle measurements.  

 
Figure 1. Preparation of PHPMA-g-PLA bottlebrushes. 
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Bottlebrush copolymers are comb-like macromolecules with short polymeric branches densely grafted along a long 
polymeric backbone [1]. Steric crowding of the side chains forces the backbone to acquire a nearly stretched conformation 
with bottlebrush macromolecules adopting a cylindrical shape. Recently, diblock bottlebrush block copolymers comprised 
of two distinct sets of branches, have been synthesized and shown to self-assembled into remarkably ordered periodic 
nanomaterials with large domain spacings (dlam > 70 nm) [2]. Such a high degree of supramolecular order was attributed to 
enhanced mobility in bottlebrush copolymer melts due to a low density of entanglements despite their extremely high 
molecular weights (Mn > 1 million Da) [3]. Bottlebrush block copolymer self-assembly provides access to ordered 
nanomaterials with large periodicities, which are required for the preparation of a variety of advanced materials, such as 
ultrafiltration membranes and photonic band gap materials [4,5].  

In this study, poly(N-(2-hydroxypropyl) methacrylamide)-g-poly(lactic acid) (PHPMA-g-PLA) bottlebrush films on the silicon 
substrate were prepared via surface-mediated RAFT polymerization. The bottlebrush films were then characterized by 
grazing angle-Fourier transform infrared spectroscopy (GA- FTIR), gel permeation chromatography (GPC), ellipsometry, 
atomic force microscopy (AFM) and water contact-angle measurements.  

 
Figure 1. Preparation of PHPMA-g-PLA bottlebrushes. 
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pH measurements are used to assess the acidity of aqueous solutions or to evaluate the concentrations of chemical species 
related to H+ through equilibrium constants [1].   
pH is defined in terms of the activity of the single ion, H+ : 

                           

The activity coefficients of single species, such as γH
+, and all other ionic species involved in the equilibria with the hydrogen 

ions in solution remain to be accurately defined. They are usually estimated using the Debye–Hückel electrostatic 
theoretical model (namely for γCl

- through the Bates-Guggenheim convention) whose validity is limited to dilute solutions of 
ionic strengths, I ≤ 0.1 mol kg-1 [2]. Nevertheless, for matrices such as sea water, I = 0.67 mol kg-1 [3], this approach is 
deficient [4]. 

In this work, measurements of Harned cell  (hydrogen gas electrode vs. silver, silver chloride electrode, without transport) 
potential have been conducted at 15 º C, 25 º C and 35º C in 0.01 mol kg-1 HCl in NaCl background at sea water’s ionic 
strength 0.67 mol kg- 1, in order to evaluate the mean activity coefficient of HCl, γ±.  Similarly, potentiometric measurements 
in HCl (aq) in 0.4 m NaCl + 0.01 m KCl + 0.01 m CaCl2 + 0.05 m MgCl2   background solution were carried out at the same I. 
These two sets of experiments showed changes in the measured potentials due to ion enhanced electrostatic interactions 
and ion specific interactions, which are of relevance for the envisaged studies.   
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N-methyl-D-aspartate (NMDA) is involved in key physiological functions, such as learning, memory and developmental 
processes. Dysfunction of this receptor is thought to be involved in various disorders such as epilepsy, brain damage, 
Parkinson’s and Alzheimer diseases. The activation of NMDA receptor channels by the native agonist glutamate and 
coagonist glycine (or D-serine) leads to calcium influx into the neuron and this process has a key role in memory formation 
and neurotoxicity. The activation of NMDA receptor, in principle causes widespread and lasting changes in the postsynaptic 
neuron. Nevertheless, over activation or prolonged stimulation of NMDA receptors can damage and eventually kill target 
neurons. Thus, the NMDA receptor ion channel has been considered to be a prime therapeutic target in the development of 
useful neuroprotective strategies. [1-3] 

Since, the architecture of the molecules defines their functions; the dependence of the activity on structure of the molecule 
is investigated with respect to divergent criteria. This study is focused primarily on how molecular characteristics of 
chemical compounds that interact with the glycineB site can be used to discriminate between agonist and antagonist 
activity. The primary objective is to identify the possible factors that regulate both types of activity that could shed 
additional light into agonist and antagonist activity. We selected from the literature 100 compounds with different activities 
(22 agonist and 78 antagonists) and have conducted B3LYP/6-311G** calculations of the molecular properties in the 
Gaussian 09 program package. The HOMO-LUMO energy differences as well as NICS have been used to characterize the 
difference between the activity of the antagonists, agonists and partial agonists. [4] 
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N-methyl-D-aspartate (NMDA) is involved in key physiological functions, such as learning, memory and developmental 
processes. Dysfunction of this receptor is thought to be involved in various disorders such as epilepsy, brain damage, 
Parkinson’s and Alzheimer diseases. The activation of NMDA receptor channels by the native agonist glutamate and 
coagonist glycine (or D-serine) leads to calcium influx into the neuron and this process has a key role in memory formation 
and neurotoxicity. The activation of NMDA receptor, in principle causes widespread and lasting changes in the postsynaptic 
neuron. Nevertheless, over activation or prolonged stimulation of NMDA receptors can damage and eventually kill target 
neurons. Thus, the NMDA receptor ion channel has been considered to be a prime therapeutic target in the development of 
useful neuroprotective strategies. [1-3] 

Since, the architecture of the molecules defines their functions; the dependence of the activity on structure of the molecule 
is investigated with respect to divergent criteria. This study is focused primarily on how molecular characteristics of 
chemical compounds that interact with the glycineB site can be used to discriminate between agonist and antagonist 
activity. The primary objective is to identify the possible factors that regulate both types of activity that could shed 
additional light into agonist and antagonist activity. We selected from the literature 100 compounds with different activities 
(22 agonist and 78 antagonists) and have conducted B3LYP/6-311G** calculations of the molecular properties in the 
Gaussian 09 program package. The HOMO-LUMO energy differences as well as NICS have been used to characterize the 
difference between the activity of the antagonists, agonists and partial agonists. [4] 
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Carbamate is an insecticide, that is used in agricultural activities extensively because of its effective insecticide property. It 
is an acetylcholinesterase (AChE) enzyme inhibitor [1,2]. AChE provides neural transmission of signals and the inhibitory 
effect cause deaths, Alzheimer or Parkinson’s diseases. Because of the usage in agricultural activities, pesticide residuals 
threaten human and environmental health. Thus rapid and practical detection instead of traditional expensive and 
cumbersome methods (GC, HPLC) is necessary. An enzymeless pesticide biosensor will be practical and cheap.  

In this study, an enzymeless pesticide biosensor is developed. Anthraquinon substituted cobalt phthalocyanine 
(AQCoPc) was used as sensor material. AQCoPc was deposited on an ITO electrode with A KSVNIMA Langmuir-Blodgett 
monolayer coating device.  
 

Figure 1. Interaction of AQCoPc with carbamate  
pesticide. 

GAMRY potentiostat was used to measure 
electrochemical signals coming from the interaction of 
AQCoPc and carbamate pesticide. 
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Ionic liquids are salts which generally exist in the liquid state at ambient temperature.  Although the first ionic liquid 
(ethylammonium nitrate) was synthetized in 1914, the interest to study IL due to the fairly large solubility of IL in polar 
solvents and the possibility of changing the length of the alkyl chains [1–3] has grown in the last decades.  
Ionic liquids (ILs) have become a potential friendly-environmental solvents [4,5]  because of their unique properties such as 
low melting points, chemical and thermal stability, extensive liquid range, non-flammability, ability to dissolve a wide 
variety of materials, and their negligible vapor pressure, compared to traditional volatile organic solvents widely used in 
chemical and mechanical industry [6,7].  
 
Our goal is to study the physical properties (density and viscosity) of tetrabutylphosphonium chloride + (acetone, methanol 
or 4-methyl-2-penthanone) dilute solutions from (293.15 to 318.15) K. Temperature is one of the most important 
thermodynamic parameters, in these mixtures, contributes to the contraction, probably due to an increasing difficult 
accommodation of the aliphatic ends of the ions and solvents by molecular kinetics.  In the last few years, different studies 
have pointed out the special ‘‘iceberg structure’’ of the hydroxyl short molecules, and the intense modifications that this 
structure suffers as a function of composition and temperature in polar media. Ionic liquid mixtures in this media are not an 
exception. This special structure is especially sensitive to globular or linear polar molecules.  
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Ionic liquids are salts which generally exist in the liquid state at ambient temperature.  Although the first ionic liquid 
(ethylammonium nitrate) was synthetized in 1914, the interest to study IL due to the fairly large solubility of IL in polar 
solvents and the possibility of changing the length of the alkyl chains [1–3] has grown in the last decades.  
Ionic liquids (ILs) have become a potential friendly-environmental solvents [4,5]  because of their unique properties such as 
low melting points, chemical and thermal stability, extensive liquid range, non-flammability, ability to dissolve a wide 
variety of materials, and their negligible vapor pressure, compared to traditional volatile organic solvents widely used in 
chemical and mechanical industry [6,7].  
 
Our goal is to study the physical properties (density and viscosity) of tetrabutylphosphonium chloride + (acetone, methanol 
or 4-methyl-2-penthanone) dilute solutions from (293.15 to 318.15) K. Temperature is one of the most important 
thermodynamic parameters, in these mixtures, contributes to the contraction, probably due to an increasing difficult 
accommodation of the aliphatic ends of the ions and solvents by molecular kinetics.  In the last few years, different studies 
have pointed out the special ‘‘iceberg structure’’ of the hydroxyl short molecules, and the intense modifications that this 
structure suffers as a function of composition and temperature in polar media. Ionic liquid mixtures in this media are not an 
exception. This special structure is especially sensitive to globular or linear polar molecules.  
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Nano-BaTiO3 powders were synthesized by hydrothermal method. During this synthesis, Titanium isopropoxide, 
isopropanol and barium acetate were  used as the main raw materials. Tetrabuthyl amoniumhydroxide (TBAH) was used for 
adjust alkalinity. The Ti/Ba molar ratio and Ba/TBAH molar ratio were adjust 0.5 and 1 respectively. The pH of the 
suspension was adjusted to 13 with TBAH. The suspension was reacted hydrothermally in a Teflon vessel at 200◦C for a 
duration of 1 h. The as-prepared BaTiO3 powders were characterized by XRD, SEM and TG-DTA. The phase purity and 
crystalline structure of BaTiO3 were determined using a X-ray diffraction diffractometer (XRD) with Cu Kα radiation. The 
morphologies and size of the synthesized BaTiO3 particles were observed by a scanning electron microscope (SEM) 
employing an accelerating voltage of 20 kV. The particle size was calculated by Schreer Equation. This result show that ; 
particle size of BaTiO3 was 18,97 nm (for the λ=1,54056 Å).  
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Compared with inorganic solar cells, organic photovoltaic cells (OPVs) have many advantages such as easy fabrication, low 
cost, light weight, diversity of materials, and the possibility of fabricating flexible devices.2 Materials development is guided 
by several empirical rules: low band gaps to harvest more sunlight, suitable energy levels to achieve high open circuit 
voltage (Voc) and suitable exciton separation driven force, relative high molecular weight to promote crystallinity, and good 
charge mobilities.  The electronic properties of bulk heterojunction (BHJ) organic photovoltaic (OPV) cells are well 
characterized. An active layer, consisting of a mixture of an electron-donating material (the donor, D) and an electron-
accepting material (the acceptor, A), is sandwiched between two electrodes. D is a π-conjugated polymer, while A is usually 
a fullerene derivative such as [6,6]-phenyl-C61-butyric acid methyl ester (PCBM). The power conversion efficiency (PCE) is a 
measure of incident light converted to electricity, and is a product of three factors: Jsc (short-circuit current density), Voc 
(open-circuit voltage), and FF (fill factor). Jsc is maximized by decreasing the electronic excitation energy (or band gap, 
Eg,roughly equivalent to the HOMO-LUMO gap) of D, increasing the thermodynamic driving force of charge separation 
(ΔGcs) at the D/A interface, and by maximizing the charge mobility (μ). Maximization of Voc occurs by increasing the LUMO 
energy of A and decreasing the HOMO energy of D. FF, like Jsc, is positively correlated to charge separation and mobility, 
but it is also significantly affected by morphological features. The method of donor material design is known as the D/A 
approach, with the principal features of decreasing the band gap and enhancing MO energy tunability while facilitating 
charge transfer and increasing charge mobility. The objective is to improve methods to predict properties of components in 
OPV cells and to suggest new materials that can be used efficiently in OPV devices. For calculations of electronic structures 
of individual donor oligomers, robust computational methods exist; this aspect of theoretical characterization is well-
established: MO energies and bands gaps via DFT optimizations and time-dependent DFT (TD-DFT) excited state 
calculations will be used. 

Keywords: solar cells, oligothophenes, oligoselenophenes 
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Compared with inorganic solar cells, organic photovoltaic cells (OPVs) have many advantages such as easy fabrication, low 
cost, light weight, diversity of materials, and the possibility of fabricating flexible devices.2 Materials development is guided 
by several empirical rules: low band gaps to harvest more sunlight, suitable energy levels to achieve high open circuit 
voltage (Voc) and suitable exciton separation driven force, relative high molecular weight to promote crystallinity, and good 
charge mobilities.  The electronic properties of bulk heterojunction (BHJ) organic photovoltaic (OPV) cells are well 
characterized. An active layer, consisting of a mixture of an electron-donating material (the donor, D) and an electron-
accepting material (the acceptor, A), is sandwiched between two electrodes. D is a π-conjugated polymer, while A is usually 
a fullerene derivative such as [6,6]-phenyl-C61-butyric acid methyl ester (PCBM). The power conversion efficiency (PCE) is a 
measure of incident light converted to electricity, and is a product of three factors: Jsc (short-circuit current density), Voc 
(open-circuit voltage), and FF (fill factor). Jsc is maximized by decreasing the electronic excitation energy (or band gap, 
Eg,roughly equivalent to the HOMO-LUMO gap) of D, increasing the thermodynamic driving force of charge separation 
(ΔGcs) at the D/A interface, and by maximizing the charge mobility (μ). Maximization of Voc occurs by increasing the LUMO 
energy of A and decreasing the HOMO energy of D. FF, like Jsc, is positively correlated to charge separation and mobility, 
but it is also significantly affected by morphological features. The method of donor material design is known as the D/A 
approach, with the principal features of decreasing the band gap and enhancing MO energy tunability while facilitating 
charge transfer and increasing charge mobility. The objective is to improve methods to predict properties of components in 
OPV cells and to suggest new materials that can be used efficiently in OPV devices. For calculations of electronic structures 
of individual donor oligomers, robust computational methods exist; this aspect of theoretical characterization is well-
established: MO energies and bands gaps via DFT optimizations and time-dependent DFT (TD-DFT) excited state 
calculations will be used. 
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I. Introduction: Progress in future more effective oncotherapy (OTh) depends essentially on clarification of physico-
chemical mechanisms and discovery of new bioactive substances acting on neoplastic cells. In a long-term project (2012-
1970) are described different radio-&photogenic reactions, which are of importance esp. for intraoperative radiotherapy 
(IORT). Presently are given results & related problems in this context. 
II. Method: Motor reactions of isolated non-&vascular preparations after ionizing (X-rays=XR) & optical ultraviolet radiation 
(=UVR; Xenon lamp 450W by 25% Co/Ni-sulfate & interference filters, 17.5cm focus-distance) (Ref.). 
III. Results (recent/earlier) – open questions(=Q): 
[1] Hirudo med. UVR induces in ganglionic neurons reversible contractions – max. photosensitivity at 267-308nm. Q: Which 
photo-chemical reaction is responsible? 
[2] Frog lung. After UVR (max. 294-335nm) & X-irradiation appear biphasic reaction/relaxation-contraction: Photosensitizer 
chlorophylline derivatives (1-10µg/ml) strongly potentiate photogenic, but inhibit radiogenic reactions! Differences in 
effects metalporphyrin-complexes are observed (Ag,Fe,Cu,Co). Q: What are the radio-/photo-chemical mechanisms? 
[3] Rat aorta reacts to UVR with relaxation, but to XR with contraction. Prostaglandins (PGE1, F2alpha) potentiated XR, but 
not UV-reactions. Q: see 2. 
IV. Conclusion: Further investigations about photo-/radio-chemical mechanisms of physiological reactions (1-3) could open 
new approaches not only to photodynamic, but also to radiotherapy (e.g. “radio-dynamic therapy”) incl. possible further 
development of Boron(=10B) Neutron Capture Therapy (Gordon Locher/USA) by implication of metalporphyrin-complexes. 
Dedication to support 2012-1980 of Nobel-Laureates M.ALLAIS/France, Sir J.KENDREW/GB, .J.POLANYI/Canada, 
C.RUBBIA/Italy, B.SAMUELSON/Sweden 
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Diclofenac (DCF) is an anti-inflammatory non-steroidal medication used widely for the remediation of rheumatic and 
arthritic pains [1]. It is one of the most frequently detected pharmaceutical in sewage and surface water owing to its rapid 
excretion with urine and poor biodegradation in sewage treatment facilities, respectively [2]. Recently the overall 
degradation of DCF under high frequency sonication has been carried out by Ince et al.[3]. In this study, the aim is to 
understand the degradation mechanism of DCF (Figure.1) by using computational tools. Density functional theory (B3LYP/6-
31+G(d)) is used to rationalize the reaction mechanisms for the formation of the byproducts detected experimentally. The 
formation and reaction of most of the degradation byproducts were explained by radical addition, substitution, cyclization 
and bond-cleavage reactions in water.  
 

 
Figure 1.The structure of DCF 
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The results of the equilibrium condition of the sorption of Cu2+, Zn2+, Cd2+ and Pb2+  ions by sulpho group-containing 
Amberlite IR-120, Amberlite IRP-69, Amberlite IRC-748 containing chelate forming iminodiasetate group , Diaion MAC-3 and 
carboxyl group containing Amberlite IRP-64, Dowex MAC-3  cationites, as well as the kinetics and thermodynamics of the 
processes have been presented in the submitted article. While clarifying the thermodynamics of processes, the ideality of 
the ionite phase has been accepted i.e. the activity coefficients of sorbed ions in ionite phase havent’t been taken into 
consideration. In all cases, the values of a constant of concentration change vary considerably depending on the extent of 
the saturation of cationites. During the sorption from solution of the same concentration, the higher is the selectivity of 
ionite with regard to an ion it sorbs, the higher is the speed of the process and ionite’s capacity. The results obtained show 
the strong affinity and selectivity of cationites for ions studied. The sorption of Cu2+ ions by cationites studied here is more 
effective compared to the other ions. It manifests itself in both the sorption capacity of cationites   and the kinetics of 
processes. During the sorption of given ions by Amberlite IRC-748 and Diaion CR-11 cationites Cu>> Pb> Zn> Cd sequence 
has been determined. The series obtained, by using other ionites do not make is possible to form an overball view. The 
analysis of sorption isotherms has demonstrated both the linear dependency between CR-P1/2(CR- the amount of ion 
absorbent swallowed by ionite, P-coefficient of distribution) and the existence of convex isotherms that can be written by 
Langmuir and Freundlich equations. In the second case, the proper forms of Langmuir and Freundlich equations with 
respect to every corresponding isotherm have been determined.  

By analyzing the kinetic curves and applying the method of “kinetic memory”, it has been determined that in the 
chosen concentrational interval, the processes are under control of internal diffusion. Within the chosen intervals of 
concentration, the sorption of given ions by cationites is of exothermic nature and the decrease in exothermicity is 
observed as the cationites fill up with ions. The decrease in the intensity of heat release in exothermicity is additional 
energy spent during diffusion of sorbed ions into the ionite granules. The values of  diffusion coefficients, activation energy 
and entropy, free energy and  entropy factor have been calculated and it has been established that the selectivity is 
controlled by  enthalpy factor in all the processes that are accompanied by heat release and decrease in entropy.  

The value of activation entropy is calculated by means of the equation proposed by R.Barrer                                         
D0= d2(ekT/h)exp( S*/R) 
where d=0,5 nm, ekT/h=1,69x1013sec-1. 

It is established that the ionites selectivity towards a specific ion is accompanied by a decrease in the entropy of 
the system. 

In terms of theoretical and practical significance, the most important result we have obtained is the establishment 
of the fact of existence of mutual relation between the kinetic characteristics of ionite in respect to a specific ion and the 
selectivity of sorption: the increase in kinetic characteristics of ionites lead to the increase in the selectivity of the sorption. 
 
Keywords: sorption, kinetics, thermodynamics, equilibrium, isotherm. 
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Design and synthesis of novel, neutral organic superbases represents a highly important area of organic chemistry 
nowadays.1 Important advantages of organic superbases are their use as homogeneous catalysts in organic reactions as 
recyclable environmentally friendly reagents. Many efforts have been put into development of basic fragments, which can 
be put together to enhance basicity of such systems. The systems widely explored are ‘proton sponges’ (PS), in which the 
two basic centers are brought to the close proximity by rigid framework.2 Strong lone-pair repulsion in these systems, in 
conjuction with stabilization by strong intramolecular hydrogen bonding (IMHB) upon protonation are the key factors for 
their extraordinary basicity. Here we report on the systematic DFT study of guanidines suitably positioned on polycyclic 
frameworks (by B3LYP/6-31G* and M052X/6-31G* methods, followed by single point energy estimations at B3LYP/6-
311+G** and M052X/6-311+G** levels) which led to development of a series of novel superbases possessing the (1,3-
dimethylimidazolidin-2-ylidene)amino moiety with extremely high basicities, both in gas phase and in acetonitrile. Obtained 
absolute proton affinity (APA) and gas phase basicity (GB) values are amongst the highest of all the aliphatic proton sponges 
known.3,4 
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Design and synthesis of novel, neutral organic superbases represents a highly important area of organic chemistry 
nowadays.1 Important advantages of organic superbases are their use as homogeneous catalysts in organic reactions as 
recyclable environmentally friendly reagents. Many efforts have been put into development of basic fragments, which can 
be put together to enhance basicity of such systems. The systems widely explored are ‘proton sponges’ (PS), in which the 
two basic centers are brought to the close proximity by rigid framework.2 Strong lone-pair repulsion in these systems, in 
conjuction with stabilization by strong intramolecular hydrogen bonding (IMHB) upon protonation are the key factors for 
their extraordinary basicity. Here we report on the systematic DFT study of guanidines suitably positioned on polycyclic 
frameworks (by B3LYP/6-31G* and M052X/6-31G* methods, followed by single point energy estimations at B3LYP/6-
311+G** and M052X/6-311+G** levels) which led to development of a series of novel superbases possessing the (1,3-
dimethylimidazolidin-2-ylidene)amino moiety with extremely high basicities, both in gas phase and in acetonitrile. Obtained 
absolute proton affinity (APA) and gas phase basicity (GB) values are amongst the highest of all the aliphatic proton sponges 
known.3,4 
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Extract of Wrightia tinctoria leaves was investigated as corrosion inhibitor of mild steel in 1 N H2SO4 using conventional 
weight loss, electrochemical polarizations, electrochemical impedance spectroscopy and scanning electron microscopic 
studies. The weight loss results showed that the extract of Wrightia tinctoria leaves is excellent corrosion inhibitor, 
electrochemical polarizations data revealed the mixed mode of inhibition and the results of electrochemical impedance 
spectroscopy have shown that the change in the impedance parameters, charge transfer resistance and double layer 
capacitance, with the change in concentration of the extract is due to the adsorption of active molecules leading to the 
formation of a protective layer on the surface of mild steel. Scanning electron microscopic studies provided the 
confirmatory evidence of improved surface condition, due to the adsorption, for the corrosion protection.  
 
Key Words: Wrightia tinctoria; Acid corrosion inhibitor; electrochemical polarization; electrochemical impedance 
spectroscopy; Mild steel 
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The present work is focusing on the removal of arsenate from aqueous solution using FePO4. The equilibrium study 
regarding the removal of arsenic by FePO4 was carried out at 298, 308, 318 and 328 K. Langmuir parameters were found to 
increase with the increase in temperature indicating that the adsorption is favorable at high temperature. Kinetic study of 
arsenate adsorption on FePO4 was also carried out at different temperatures and at pH 6 and 8. Different kinetic models 
were used to the kinetic data amongst which pseudo second order model was best fitted. The mechanism of the adsorption 
kinetics was investigated by employing inraparticle diffusion and Richenberg models. The energy of activation (Ea) was 
found to be 16.87 and 19.52 kJ/mol at pH 6 and pH 8, respectively, suggesting chemisorption nature of the adsorption 
process. The negative entropic values of activation signified the existence of entropy barrier while the positive ΔG# values 
indicated the existence of energy barrier to be crossed over for the occurrence of a chemical reaction. Both the 
spectroscopic studies and increase in equilibrium pH reveal the anion exchange removal of arsenate from aqueous solution 
to the solid surface. 

Keywords: Adsorption, Arsenic, Sorption maxima, Kinetics, Ferric phosphate. 
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The present work is focusing on the removal of arsenate from aqueous solution using FePO4. The equilibrium study 
regarding the removal of arsenic by FePO4 was carried out at 298, 308, 318 and 328 K. Langmuir parameters were found to 
increase with the increase in temperature indicating that the adsorption is favorable at high temperature. Kinetic study of 
arsenate adsorption on FePO4 was also carried out at different temperatures and at pH 6 and 8. Different kinetic models 
were used to the kinetic data amongst which pseudo second order model was best fitted. The mechanism of the adsorption 
kinetics was investigated by employing inraparticle diffusion and Richenberg models. The energy of activation (Ea) was 
found to be 16.87 and 19.52 kJ/mol at pH 6 and pH 8, respectively, suggesting chemisorption nature of the adsorption 
process. The negative entropic values of activation signified the existence of entropy barrier while the positive ΔG# values 
indicated the existence of energy barrier to be crossed over for the occurrence of a chemical reaction. Both the 
spectroscopic studies and increase in equilibrium pH reveal the anion exchange removal of arsenate from aqueous solution 
to the solid surface. 
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Magnesium borates, with many chemical compositions such as Mg2B2O5, MgB4O7 and Mg3B2O6, are remarkable materials 
[1]. Recently, among them, Mg3(BO3)2 has considerable interest because of its unique properties, such as excellent antiwear 
and anticorrosion material, catalyst for the conversion of hydrocarbons and luminescent material for cathode ray tube 
screens [2]. Magnesium orthoborate, Mg3(BO3)2, discovered by Watanabe (1938), is an uncomon mineral, known as kotoite 
[3]. The crystal structure of kotoite was simultaneously determined by Sadanga (1948) and Berger (1949). The crystal 
structure of the magnesium orthoborate is found with 2Mg3(BO3)2 formula in the orthorhombic system, and BO3

3- triangle 
unit is nearly equilateral and Mg ions are localized inside an oxygen octahedron, shown as Figure 1 [4,5]. 

 
 
Figure 1: The Crystal Structure of Kotoite 

 
However, the synthesis of single phase of magnesium orthoborate is very difficult that it depends on the starting materials 
[6,7]. This study deals with the effect of different magnesium source, MgO, MgCO3 and MgSO4, on the synthesis of 
magnesium orthoborate, Mg3(BO3)2, through the high temperature solid state reactions and their structural 
characterization  by X-ray powder diffraction and infrared spectroscopic techniques [8]. 
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Metal borates have attracted much attention in recent years, due to their potential applications as reinforcements in 
electronic ceramics, wide band gap semiconductors, antiwear additive, luminescent materials, nonlinear optical and laser 
devices [1]. On the other hand; scientists pointed out that rare earth ions play an important role in modern technology as 
active ions in many optical materials. When rare earth ions are incorporated in a host system, they improve the sintering 
behavior of the system which could have wide range of applications in various industrial sectors [2,3]. Recently, 
luminescent properties of Co2+-doped Mg3B2O6 synthesized by the Czochralski technique [4] and Eu3+-doped Mg3B2O6 
grown by hydrothermal process [5] had been recorded. Hence, in this work, magnesium orthoborate was prepared 
succesfully from high temperature solid state reaction of MgSO4 and H3BO3 at 900oC and magnesium orthoborate samples 
were, then, doped with gadolinium oxide in several different concentrations. Characterization of the products was done by 
X-ray diffraction (XRD) and Fourier transform infrared (FT-IR) spectroscopy. Thermogravimetric/differential thermal analysis 
(TG-DTA) was used to examine the thermal behaviors of the compounds prepared. 
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Metal borates have attracted much attention in recent years, due to their potential applications as reinforcements in 
electronic ceramics, wide band gap semiconductors, antiwear additive, luminescent materials, nonlinear optical and laser 
devices [1]. On the other hand; scientists pointed out that rare earth ions play an important role in modern technology as 
active ions in many optical materials. When rare earth ions are incorporated in a host system, they improve the sintering 
behavior of the system which could have wide range of applications in various industrial sectors [2,3]. Recently, 
luminescent properties of Co2+-doped Mg3B2O6 synthesized by the Czochralski technique [4] and Eu3+-doped Mg3B2O6 
grown by hydrothermal process [5] had been recorded. Hence, in this work, magnesium orthoborate was prepared 
succesfully from high temperature solid state reaction of MgSO4 and H3BO3 at 900oC and magnesium orthoborate samples 
were, then, doped with gadolinium oxide in several different concentrations. Characterization of the products was done by 
X-ray diffraction (XRD) and Fourier transform infrared (FT-IR) spectroscopy. Thermogravimetric/differential thermal analysis 
(TG-DTA) was used to examine the thermal behaviors of the compounds prepared. 
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In the frame of this study, two L-enantiomeric amphiphilic molecules, potassium N-dodecanoyl-L-alaninate (L-KDDA) and 
serinate (L-KDDS) were chosen in order to form intrinsic chiral nematic phases. The pitches of the chiral nematic phases of 
L-KDDA and L-KDDS systems were measured by laser diffraction, and the helical twisting powers, htps, of these L-
enantiomers were determined as a function of the temperature in the temperature range of 25-45ºC. It was observed that 
the pitches of both systems were lengthened as the temperature was increased, Figure 1a, and the L-KDDA has a higher htp 
than the L-KDDS at all temperatures. Small-angle x-ray scattering (saxs) measurements were performed on these phases in 
order to evaluate the parameters related to the micelles e.g. micelle diameters, D, micelle volumes, Vmic, aggregation 
numbers, Nagg, and intermicellar distances, d, as a function of the temperature. According to the results, the L-KDDA 
micelles had smaller Nagg and Vmic than the L-KDDS micelles,i.e. the L-KDDA system consisted of more compact micelles than 
the L-KDDS system. The calculated intermicellar distances results showed that the d value of the L-KDDA system was 
shorter than that of the L-KDDS system and became smaller for both systems as the temperature was increased, Figure 1b. 
In addition, the screw (twist) angles, , of the micelles along the helix axis were calculated. It was observed that the screw 
angles in L-KDDA system were larger than those in L-KDDS system and they became smaller with increasing the 
temperature, Figure 1c. The intermicellar interaction parameter, kH , the Huggins’s constant, was also determined from the 
viscosity measurements of the isotropic micellar solutions, which are precursors of these phases. The kH values indicate that 
the intermicellar interactions between the chiral micelles of both systems got weaker as the temperature was increased, 
Figure 1d. From our results and experimental results in the literature [1], we have concluded that the contribution of the 
change in the screw angle to the temperature dependence of the pitch and also htp is more dominant than that in the 
intermicellar distance.                                       
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Figure 1. The temperature dependences of (a) the pitches, (b) the intermicellar distances, (c) the screw angles and (d) 
intermicellar interaction parameters of L-KDDA and L-KDDS systems. 
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Flavonoids show a variety of biological activities and attract tremendous interest in the last years [1]. They are competitive 
inhibitors of the protein tyrosine kinases and aldose reductase. The flavones primuletin, chrysin, and luteolin show 
vasorelaxing, antioxidative, and chemopreventive effects, respectively. Some flavonoids manifest anti-inflammatory action 
via their ability to modulate free radical production by phagocytic leukocytes. 

Figure 1: Basic structure of flavones [2-(1′-phenyl)-chromen-4-one]. 

 
These compounds are subject of many structural studies, but preferably those 
having natural origin or showing significant biological activity. 
Monohydroxy flavanones are investigated in this article. Their structure is obtained 
with B3LYP functional and orbital basis set 6-31++G (d, p) [2]. Polarizing effect of 
aqueous media is evaluated by PCM [3]. 
To the best of our knowledge there are not systematic investigations on the 
reactivity of hydroxyl groups according to their position in the basic structure of 

the flavones. 
The obtained geometric and quantum-chemical indexes connected to radical-scavenging activity are compared with found 
in the literature for similar compounds.   
The results show an unexpected order of activity of the hydroxyl groups. 
Key words: radical-scavenging, flavones, BDE, theoretical and computational chemistry 
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Surprisingly, block-localized wavefunction computations reveal that the inherent 3˚ > 2˚ > 1˚ stability order of carbocations 
in the gas phase are not due to an “increasing number of substituents capable of hyperconjugation.” Instead, 
intramolecular electrostatic attractions are responsible. Since hydrogen is more electropositive than carbon, the C+ centers 
of the t-butyl cation, the 2-propyl cation, and the ethyl cation are surrounded and stabilized (in decreasing order) by three, 
two, and one partially negatively charged methyl C. On a per methyl basis, more substituted carbocations exhibit less 
hyperconjugative stabilization, as steric hindrance between the methyl groups impose longer equilibrium C–C bonds 
between the hyperconjugating methyl and C+ center. In the absence of strong intramolecular electrostatic interactions, 
hyperconjugative interactions dominate the 3˚ > 2˚ > 1˚ stability orders of radicals as well as carbocations in high dielectric 
medium 

Keywords: hyperconjugation, block localized wavefuntion, electrostatic interactions 
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Solubility of nitrogen and argon in aqueous solutions of dodecyltrimethylammonium bromide (DTAB) were measured using 
the drop pressure method at temperatures between (283.15 and 298.15) K and partial pressure of 101325 Pa of gas in an 
apparatus specially developed for this purpose. Solubility of the gas was calculated using the Henry constant for the gas. All 
the solutions were prepared above the critical micellar concentration.[1]. The figure 1 shows the solubility data of nitrogen 
and argon in the solutions. The increase of the solubility for the addition of DTAB is due to the micelle formation and the 
incorporation of the gases to the micelles. [2]. 

 

Figure 1. Solubility at 101325 Pa of partial pressure of gas as function of molar fraction of DTAB at several temperatures. 
Argon: ■, 283.15 K; ♦, 288.15 K, ▲, 293.15 K, ●, 298.15 K. Nitrogen: □, 283.15 K; ◊, 288.15 K, Δ, 293.15 K, ○, 298.15 K. 

The solubility of the gas increases with the increase of surfactant concentration and the decrease of temperature. The 
increase of the solubility of argon and nitrogen by the addition of DTAB is related to the micelle formation and its capacity 
to solubilize the gas. The increment of the solubility of the gases in the DTAB micelles is between 59.0 and 83.5 higher 
compared with the solubility in pure water [3]. 
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Unique Acidity Of Water Monolayer On Ruthenium(0001) 
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Understanding the intrinsic acid-base properties of adsorbed water on solid surfaces is fundamentally important to 
heterogeneous catalysis, corrosion, and electrochemistry. Water on Ru(0001) is a case study example of adsorbed water on 
metal surfaces, and we study the acid-base properties for this system. The study shows that the water monolayer on a 
Ru(0001) surface is anomalously acidic compared to bulk water. The observation was made by conducting ammonia 
adsorption experiments and various surface spectroscopic measurements for adsorbed H2O and D2O on Ru(0001) at various 
temperatures between 80-240 K. The water molecules in the first intact monolayer spontaneously release a proton to 
ammonia adsorbates to produce ammonium ions. Such proton transfer, however, does not occur for water molecules in a 
thick ice film surface or for dissociated water (OH and H) species in a mixed adsorption monolayer. 
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Thymoquinone (2-isopropyl-5-methyl-1,4-benzoquinone) is a herbal-derived drug with potential chemopreventive and 
chemotherapeutic activity. However, thymoquinone suffers from high hydrophobicity causing poor solubility which limits 
its bioavailability and high lipophilicity causing poor formulation characteristics. Liposomes are versatile drug carriers that 
can be used to solve problems of drug solubility, instability, and bio-distribution. In this study, we were able to prepare 
thymoquinone-loaded liposomes (TQ-LP) and thymoquinone loaded in liposomes modified with Triton X-100 (XLP) with 
diameters of about 100 nm, and entrapment efficiency of more than 90% for TQ-LP and of 49.6% for XLP. The TQ-LP 
liposomes were effective in suppressing the proliferation of breast cancer cell lines MCF-7 and T47D, and at the same time 
exerting very low toxicity on normal periodontal ligament fibroblast. Altogether, this report describes the first successful 
encapsulation of thymoquinone into liposome; which maintains stability, improves bioavailability and maintains its 
anticancer activity. 
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diameters of about 100 nm, and entrapment efficiency of more than 90% for TQ-LP and of 49.6% for XLP. The TQ-LP 
liposomes were effective in suppressing the proliferation of breast cancer cell lines MCF-7 and T47D, and at the same time 
exerting very low toxicity on normal periodontal ligament fibroblast. Altogether, this report describes the first successful 
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There have been many studies deal with gemini surfactants in currently. These surfactants are made up of two hydrophobic 
alkyl chain and two polar heads groups connected by the spacer as different from the monomeric surfactants. Gemini 
surfactants have superior physical properties, e.g., foaming and emulsion stability, surface and interface activity and 
solubilization capacity comparison to conventional (momomerics) surfactants and their cmc values are smaller than 
monomeric surfactants with equivalent chain length [1-4] 
 

It has been known that surfactants form colloidal-sized aggregates called as micelle in solutions. The number of surfactant 
molecules present in a micelle is definited as an aggregation number. The micelle structure and an aggregation number are 
effected from the chemical structure of surfactant, i.e. length and structure of the alkyl chain [5,6]. In the present study, the 
critical micelle concentration values and aggregation behaviors of several gemini surfactants have been investigated using 
conductometric and steady state fluorescence probing techniques. 
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In recent years, particular interest has been focused on the inhibition of the enzyme α-glucosidase because of its 
involvement in a variety of metabolic disorders and diseases such as type II diabetes. The biological importance of this 
enzyme has been contributed to the research and discover of new lead compounds capable of inhibiting, effectively, its 
activity [1]. 
Xanthone is an important class of natural compounds due to its unique structural features and its potential to become good 

-glucosidase inhibitory and consequently antidiabetic drug [2]. In this work we present a theoretical study based on the 
molecular docking method, in order to understand how exploiting the effect of structure - activity relationship of xanthone 
derivatives and their interactions with our target protein to inhibit it. This study was made from an in -house library of 
sulfonamide derivatives of xanthone using the Molegro Virtual Docker 5.0.0 software. The results led to the selection of 
some molecules comparable in their inhibition to that of acarbose used as certified drug. 
 
 

 
The complexe -glucosidase – AX 

 

Key words: molecular docking, alpha glucosidase , xanthone sulfonamide.  
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The bimolecular energy or electron transfer occurs at a range of separation between donor and acceptor molecules [1]. 
When the reaction medium is very viscous or the inherent transfer process is very fast, the overall rate of the transfer 

reaction depends on the relative diffusion rate of the reactant molecules. Then the steady-state rate constant sk  can be 

determined by solving the Smoluchowski equation:  

2 2 ( ) ( )( ) ( ) ( ) ( )U r U rDr r h r e e r S r r
r r

   


 
. (1) 

( )r  denotes the nonequilibrium pair correlation function, and ( )U r  denotes an arbitrary central interaction 

potential in units of Bk T . The relative diffusion coefficient at large separation is D, but its value decreases with 

decreasing r due to the hydrodynamic interaction, which is described by the function ( )h r . The sink function ( )S r  

denotes the energy or electron transfer rate when the distance between D and A is r. The steady-state rate constant sk  is 

related to ( )r  as [2,3] 

24 ( ) ( )sk dr r S r r


 


   (2) 

The exact solution of Eq. (1) is known only for certain types of ( )S r  in the case of noninteracting reactants with 

( ) 0U r   and ( ) 1h r  , and for 6( )S r r  in the case when ( ) /cU r r r  and ( ) 1h r   where Cr  is 

the Onsager distance. Zharikov and Shokhirev [5] derived very narrow upper and lower bounds to sk  in the case when 

( ) 1h r  . 
The purpose of this work is to illustrate the usefulness of the new solution method for the Fredholm integral equations 

of the second kind that was proposed recently by us [6,7]. It is found that the method provides a very accurate expression 

for sk  in the fully general case. We will briefly summarize the new solution method for the integral equations, and 

present the general expression for sk . Its accuracy is then compared against the known exact expressions for sk  and 

the upper and lower bounds given by Zharikov and Shokhirev. 
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The infrared and Raman spectra of alkaline earth metal acetylacetonates were recorded. The absorption bands below 900 
cm-1 were assigned in terms of the calculated fundamentals. Density functional theory (DFT) calculations were carried out 
at the B3LYP/LANL2DZ level to optimize the structures and obtain the vibrational spectra of these compounds. These 
calculations were also repeated for Be, Mg, and Ca acetylacetonates at the B3LYP and BLYP levels using 6-311++G**, 6-
311G*, and 6-31G* basis sets. Analysis of the vibrational spectra indicates that there are several bands related to the metal-
oxygen vibration. To investigate the effect of the central metal ion on the bond order, the charge distributions, electron 
delocalization, and bond energies in alkaline earth metal acetylacetonates were also studied by the natural bond orbital 
(NBO) analysis [1,2] and the atoms in molecules (AIM) theory [3]. The results of NBO analysis indicate that the resonance 
effects have an important role in stabilization of these complexes. A good correlation was obtained between stability 
constant and the symmetric M-O stretching of these complexes.   
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Molecular structure and vibrational spectra of ethyl 3-amino-2-butenoate (EAB) were investigated using density functional 
theoretical (DFT) calculations. The geometrical parameters and vibrational wavenumbers were obtained at the B3LYP/6-
311++G(d,p) level. The results were compared with the corresponding experimental infrared (IR) and Raman spectra. 
Fourier Transform IR and Raman spectra of EAB were clearly assigned. The spectra were also compared with two similar 
molecules, namely methyl 3-amino-2-butenoate (MAB) [1] and 4-amino-3-penten-2-one (APO) [2]. The theoretical 
calculations show that the intramolecular hydrogen bond strength of EAB is the same as that of MAB and weaker than that 
of APO, which is in agreement with the spectroscopic results. Furthermore, the IR spectra of EAB (as neat and in CCl4 
solutions) indicate that EAB (the same as MAB) is engaged in an intermolecular hydrogen bond.   
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The surface properties of the nonionic surfactant: the alkyl polyglucoside [H-(C6H10O5)n-O-CmH2m+1] were studied. This study 
was realized at different temperatures (15°C, 20°C, 25°C, 30°C, 35°C, 40°C and 45°C). The superficial tensions and critical 
micelle concentrations are 30 mN/m and              respectively. 

Several parameters were determined: 

- excess maximum surface |Г(max)             ], 
- efficiency [Pc(20)               ], 
- effectiveness [(cmc)         ], 

- molecular surface area [Amin       ]. 

The following thermodynamic parameters were evaluated: 

- Gibbs free energy (∆G°mic.), 
- enthalpy (∆H°mic.) 
- standard entropy of micellization (∆S°mic.) 

This work shows that the alkyl polyglucoside (APG) has interesting surfactant properties for use as an inhibitor of corrosion. 
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The surface properties of the nonionic surfactant: the alkyl polyglucoside [H-(C6H10O5)n-O-CmH2m+1] were studied. This study 
was realized at different temperatures (15°C, 20°C, 25°C, 30°C, 35°C, 40°C and 45°C). The superficial tensions and critical 
micelle concentrations are 30 mN/m and              respectively. 

Several parameters were determined: 

- excess maximum surface |Г(max)             ], 
- efficiency [Pc(20)               ], 
- effectiveness [(cmc)         ], 

- molecular surface area [Amin       ]. 

The following thermodynamic parameters were evaluated: 

- Gibbs free energy (∆G°mic.), 
- enthalpy (∆H°mic.) 
- standard entropy of micellization (∆S°mic.) 

This work shows that the alkyl polyglucoside (APG) has interesting surfactant properties for use as an inhibitor of corrosion. 
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Molecules lacking a symmetry plane are chiral: they exist in two enantiomeric forms, which can be distinguished through 
their interactions with a chiral environment - such as an elliptically polarized light. In perturbative fields, optical activity is 
mediated by magnetic-dipole electronic transitions within a molecule, which tend to be weak. In intense (≥1013 W/cm2) 
mid-infrared laser fields, molecules emit very high (13-100+) odd harmonics of the driving field, which may present a useful 
alternative for discrimination of enantiomers. However, influence of chirality on strong-field processes is not well 
understood presently. 
I develop a theory of  high-harmonics emission from random ensembles of chiral molecules. Within the strong-field 
approximation, high-harmonics emission is determined by the radiating dipole of the system - a product of the ionization, 
propagation, and recombination amplitudes [1]. For a random ensemble, radiating dipoles of two enantiomeric forms 
coincide if the driving laser field is treated within the dipole approximation. Including  the leading non-dipole term [2] in the 
laser field description, a non-vanishing chiral signal, defined as: 
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is obtained, where ε is the driving field's ellipticity and DR and DS are radiating dipoles of the two enantiomeric forms. 
Calculated chiral signal (Fig. 1) is sensitive to the emission energy and the spatial mode of the emission. At the same time, 
experimentally measured signals are 1-2 orders of magnitude higher, indicating possible deficiencies in the present theory, 
or presence of macroscopic propagation effects. 

 
Figure 1: Calculated chiral signal of fenchone, for the 1.8μm driving field at 1014 W/cm2. 
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Radical cations are commonly encountered in chemical reactions, interstellar space and inside a mass spectrometer. The 
vibrational frequencies of various radical cations (charge = +1, multiplicity = 2) are investigated at HF/cc-pVQZ with 
Gaussian09W. The vibrational frequencies calculated are correlated to their neutral precursors. The radical cation 
fragments formed from the known fragmentation pathways are also investigated for some selected cations. 
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Gaussian09W. The vibrational frequencies calculated are correlated to their neutral precursors. The radical cation 
fragments formed from the known fragmentation pathways are also investigated for some selected cations. 
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An explicit expression for the net amplitude from the superposition of sound waves in an ultrasonic interferometer is 
derived as a function of displacement of the reflecting surface from the source. The net amplitude is related to the electric 
current observed by obtaining the root mean square over time. Damping effects are considered and are shown that only if 
the contribution of damping is small over the measuring distance, reliable half wavelengths can be reproduce. 
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The reactivity of 3-hydroxy-4-(1,2-dihydroxyethyl)-β-lactams with regard to the oxidant sodium periodate was evaluated, 
unexpectedly resulting in the exclusive formation of new 2-hydroxy-1,4-oxazin-3-ones through a C3C4 bond cleavage of the 
intermediate 4-formyl-3-hydroxy-β-lactams followed by a ring expansion. This peculiar transformation stands in sharp 
contrast with the known NaIO4-mediated oxidation of 3-alkoxy- and 3-phenoxy-4-(1,2-dihydroxyethyl)-β-lactams, which 
exclusively leads to the corresponding 4-formyl-β-lactams without a subsequent ring enlargement. In addition, this new 
class of functionalized oxazin-3-ones was further evaluated for its potential use as building blocks in the synthesis of a 
variety of differently substituted oxazin-3-ones, morpholin-3-ones and pyrazinones. Furthermore, additional insights into 
the mechanism and the factors governing this new ring-expansion reaction were provided by means of density functional 
theory calculations. 
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The reactivity of 3-hydroxy-4-(1,2-dihydroxyethyl)-β-lactams with regard to the oxidant sodium periodate was evaluated, 
unexpectedly resulting in the exclusive formation of new 2-hydroxy-1,4-oxazin-3-ones through a C3C4 bond cleavage of the 
intermediate 4-formyl-3-hydroxy-β-lactams followed by a ring expansion. This peculiar transformation stands in sharp 
contrast with the known NaIO4-mediated oxidation of 3-alkoxy- and 3-phenoxy-4-(1,2-dihydroxyethyl)-β-lactams, which 
exclusively leads to the corresponding 4-formyl-β-lactams without a subsequent ring enlargement. In addition, this new 
class of functionalized oxazin-3-ones was further evaluated for its potential use as building blocks in the synthesis of a 
variety of differently substituted oxazin-3-ones, morpholin-3-ones and pyrazinones. Furthermore, additional insights into 
the mechanism and the factors governing this new ring-expansion reaction were provided by means of density functional 
theory calculations. 
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Higher numbers of multiple antibiotic-resistant microorganisms have increased interest for developing both new and 
effective antimicrobial agents. Use of silver-based antimicrobial compounds could be an effective alternative to 
conventional antibiotics, because they display broad-spectrum activity and lower propensity to induce microbial resistance 
[1, 2]. Silver nanoparticles (AgNPs) exhibit antimicrobial activity against pathogenic strains as E. coli and S. aureus [3]. In this 
work, AgNPs were synthesized by chemical reduction with the following agents: cysteine, citrate anions and hydrazine. 
AgNPs were characterized by TEM, DLS, Zeta potential and UV-Vis spectrophotometry. Synthesized AgNPs showed a 
spherical form with mean sizes of 50 nm and net charge zero. In vitro antibacterial activity of these AgNPs on E. coli 
O157:H7 and methicillin-resistant S.aureus (MRSA) was evaluated, determining both minimum inhibitory concentration 
(MIC) and bactericide concentration (MCB) for each strain. AgNPs exhibited MIC of 0.25 µg/mL and MCB of 1 µg/mL for 
these two strains. 
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Three collaborating scientists Alan J. Heeger, Alan G. MacDiarmid and Hideki Shirakawa were awarded with the Nobel Prize 
in Chemistry in 2000 for the discovery and development of conductive polymers. They have discovered a new class of 
polymers which are electrically conductive in their oxidized or reduced states. With this discovery, a new research area had 
been opened.1 As an acceptor unit, strong electron-withdrawing units lower the LUMO energy level and results in low band 
gap. Benzooxadaziole is one of the strongest electron-withdrawing moiety. Its good electron accepting property and ability 
to adopt a quinoid structure results in low band gap and coplanar structure of this moiety results in air-stable polymers as 
well. 2,3 

In this study, 2,1,3-benzooxadiazole unit has been coupled with electron rich 3,4-ethylenedioxythiophene and thiophene 
units to investigate the effect of donor unit. The polymers have been synthesized electrochemically. Spectroelectrochemical 
characterization and kinetic studies of two benzooxadiazole based monomers have been carried out. 

Keywords: Conjugated polymers, electrochromism, benzooxadiazole 

Figure 1: Structures of monomers 
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Graft copolymers have been the subject of continuously increasing interest due to their unique specific properties 
(morphology, phase behaviour, etc.). In general, graft copolymers can be obtained with three general methods: (i) grafting-
onto, in which side chains are preformed, and then attached to the backbone; (ii) grafting-from, in which the monomer is 
grafted from the backbone; and (iii) grafting-through, in which the macromonomers are copolymerized. Click” chemistry 
describes a class of chemical reactions that are easy to perform, give rise to their intended products in very high yields with 
little or no byproducts, work well under many conditions, and are unaffected by the nature of the groups being connected 
to each other. The most prominent example of click chemistry reaction is based on the well-established copper(I)-catalyzed 
Huisgen 1,3-dipolar cycloaddition (CuAAC) reaction between azides and terminal alkynes, discovered by the groups of 
Sharpless and Meldal. Recently, a new photochemical protocol to catalyze the CuAAC reaction between azides and alkynes 
by in situ generation of Cu(I) from Cu(II) complex with UV-light has been developed.[1] 
 
In this work, a simple light-induced CuAAC “Click” chemistry method has been investigated for the synthesis PVC-based 
graft copolymers directly from the bare PVC. For the synthesis of parent azide functionalized PVC, chlorine groups was 
converted to azide groups with the use of NaN3. On the other hand, well-defined linear alkyne functionalized polymers 
(poly(ethylene glycol) and poly(epsilon caprolactone)) were prepared by combination of ring-opening polymerization and 
etherification reaction.  Using this method, a series of graft copolymers have been successfully prepared with a quantitative 
conversion.  
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A main feature of star polymers, differentiating them from the linear analogues of identical molar masses, is their compact 
structures (smaller hydrodynamic volume and radius of gyration, and therefore lower viscosity) and multiple functionalities. 
This generates several potential applications for star polymers, including drug delivery, cosmetics, coatings, membrane, or 
lithography. Synthetic strategies for the construction of star polymers can be divided into three main categories according 
to their formation sequence of core and arms; (i) “core-first”; (ii) “arm-first”; and (iii) “coupling onto”. In 2001, Sharpless 
and co-workers introduced a new synthetic strategy, termed “click chemistry”, which focuses on “easy-to-make” chemical 
compounds and materials derived from modular blocks. Applications of “click” reactions have had a profound effect on 
diverse areas of research. For example, over 5000 scientific articles have been published since 2001 regarding the use of 
“click” reactions for preparative organic synthesis, bio-conjugation, drug discovery, polymer and material sciences, and 
nanotechnology. Recently, a new photochemical protocol to catalyze the CuAAC reaction between azides and alkynes by in 
situ generation of Cu(I) from Cu(II) complex with UV-light has been developed.[1] 
 
In this work, synthesis and characterization of star copolymers through the combination of light-induced CuAAC “Click” 
chemistry and atom transfer radical polymerization (ATRP) has been investigated.  For this purpose, the linear arms of the 
star polymers are synthesized by ATRP and nucleophilic substitution reactions first followed by the click coupling reactions 
between arms containing a reactive chain end group and a multifunctional coupling agent. Spectroscopic and 
chromatographic investigations revealed that successful star polymers have been achieved by this technique.  
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compounds and materials derived from modular blocks. Applications of “click” reactions have had a profound effect on 
diverse areas of research. For example, over 5000 scientific articles have been published since 2001 regarding the use of 
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nanotechnology. Recently, a new photochemical protocol to catalyze the CuAAC reaction between azides and alkynes by in 
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In this work, synthesis and characterization of star copolymers through the combination of light-induced CuAAC “Click” 
chemistry and atom transfer radical polymerization (ATRP) has been investigated.  For this purpose, the linear arms of the 
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Ruthenium polypyridyl complexes have been attracting intensive interest for dye sensitized solar cells (DSSC) due to their 
stability, photophysical, photochemical, and electrochemical properties [1, 2]. The thermal behavior of the ruthenium 
complexes containing carboxylate on TiO2 film is important for the long-term stability of sensitizer in DSSC application [3]. 

In this work, the thermal studies of ruthenium complex (CS27), [RuL(dcbpy)(NCS)2] ( L: 4,4’-bis(3-ethylheptyl)-2,2’-
bipyridine), in the free form and on nanocrystalline TiO2 was investigated using TGA measurements under nitrogen 
atmosphere. This complex (Figure 1) is stable up to 257 oC. When the dye was adsorbed on TiO2 film, higher thermal 
stability (up to 308 oC) is observed. This complex is a good alternative for long-term stability in solar cell application. 

   

                 
     Figure 1. TGA curves of CS27 and CS27 dye adsorbed on TiO2 under nitrogen atmosphere.   
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Polyurethanes (PUs) are proven high performance engineering materials with excellent mechanical and chemical 
properties.  They have an almost unlimited spectrum of applications as specialty polymers for advanced technologies.  
However, their relatively low abrasion and wear resistance and environmental degradation, limit their application in surface 
coating. In the past decade, nanostructure organic-inorganic composites based on organic polymer and inorganic materials 
have attracted great interest of researchers. These composites exhibit the enhanced performance properties compared to 
conventional composites because of the maximized interfacial contact between the organic and inorganic phases [1, 2].  

In this work, transparent hybrid coating was obtained from silicate nano composites containing polyurethane 
coatings via in situ method. Silica sol must be prepared according to Stöber method using tetraethylorthosilicate (TEOS) as 
the precursor and later mixed polyethylene glycol (PEG 1000) by in situ [3]. Then this mixture Polyol / Silica Sol introduced 
in to hexamethylene diisocyanate (HDI) to synthesis polyurethane. The thermal properties of all nanocomposite polymers 
were studied using differential scanning calorimeter (DSC) and thermo gravimetric analysis (TGA). All nanocomposite 
polyurethane showed higher thermal stability than their precursor polyurethane. 

 

Figure 1. Reaction of polyurethane/ silica nanocomposites 
 
Keywords Polyurethane, Coatings, Silicates  
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There is a growing  interest towards organic semi-conductors  due to their tunable band gaps, redox properties, 
processability and low cost. Although the high conductivity of PAc opened up the field of “plastic electronics”, it is not 
convenient for practical purposes since it is insoluble and unstable to air and humidity. These led to the development of 
more stable conjugated polymers. There are numerous synthetic strategies for used in the synthesis of conducting 
polymers, mainly for controlling the band gap of conjugated polymers to achieve the desired applications[1]. However, the 
donor–acceptor (DA) route, which provides electron rich and poor substituent’s on the polymer backbone, is the most 
utilized method [1,2] Benzothiadiazole[3,4], benzoquinoxalines[5], cyanovinylenes[6] thienopyrazines[7], perylenes[8] and 
benzotriazoles[9] have been used as effective acceptor units to achieve low band gap DA type polymers. In this study, 
benzooxadiazole unit has been used as an acceptor and has coupled with electron rich 3-hexylthiophene unit. Cyclic 
voltammetry, spectroelectrochemistry and kinetic studies has been carried out. 
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The process of photocatalytic oxidation has shown high efficiency in the degradation of various organic and inorganic 
pollutants. The excitation of photocatalyst generated highly reactive electron–hole pairs that in turn produce highly potent 
radicals to oxidize organic and inorganic pollutants. [1]. Zinc oxide is a unique semiconductor material with a characteristic 
direct and wide band gap (3.37 eV at room temperature) and large exciton binding energy of 60 meV [2]. Hydrogen 
peroxide is considered to be environmentally friendly as it is composed only of oxygen and hydrogen atoms and it could 
promote the effectively dye degradation [3]. In the present study, ZnO was synthesized by microwave irradiation. ZnO nano 
photocatalyst was characterized by X-ray diffraction (XRD), scanning electron microscope (SEM) and energy dispersive 
spectroscopy (EDS). The experimental results of XRD, SEM, EDS and photocatalytic degradation are given in Fig. 1.  
Photocatalytic degradation of malachite green have been examined in the presence of ZnO or H2O2 under UV illumination. 
All the peaks are indexed and belonged to the pure zinc oxide and no peaks corresponding to impurities are observed. As 
shown in Fig. 1(c), ZnO photocatalyst exhibits better dye degradation efficiency than UV/H2O2 process.  
 
 
 

 

Figure 1: Characterization of ZnO (a) SEM image and EDS, (b) XRD pattern and (c) degradation efficiency. 
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photocatalyst was characterized by X-ray diffraction (XRD), scanning electron microscope (SEM) and energy dispersive 
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Photocatalytic degradation of malachite green have been examined in the presence of ZnO or H2O2 under UV illumination. 
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Figure 1: Characterization of ZnO (a) SEM image and EDS, (b) XRD pattern and (c) degradation efficiency. 
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such as N-isopropylacrylamide, sodium-4-vinylbenzene sulphonate;  and with hyrophobic vinyl monomers such as styrene, 
t-butyl metacrylate, modified cellulose nanofibers were synthesized. In order to specify the optimum reaction conditions, 
experiments with different cellulose/Ce(IV) ion concentrations were performed. The resulting nanofibers were structurally 
characterized by FT-IR, SEM, TEM, FE-SEM, Raman Spectrosco and  measurements. The results will be compared with 
unmodified cellulose fibers.The text should be given in English using MS Word formats (12-point font Times New Roman, 
1.0 line spacing). The text should not occupy more than one full A4 page (margins: top, bottom, and left – 3 cm, right – 2 
cm). The title should written in CAPITAL LETTERS at beginning of the abstract (bold font, 1.5 line spacing). Next line – 
author(s) name(s) (1.5 line spacing) and affiliation(s) (1.0 line spacing). The next line should be blank. After this line the text 
should be placed. References can also be given in the abstract [1]. Figures and graphs can be included in the abstract. 
Caption text font is Times New Roman 11 and caption title is bold face. Abstract text is allowed to flow around the graph. 
Please use graphics in vector format (not bitmap, jpg, gif etc.) with at least 300 dpi resolution.[2-4]. 
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The effects of multi walls carbon nanotubes (mwcnt) and combinations of CNTs with microsized woven glass fibers on the 
mechanical and fracture properties of epoxy resin were investigated. The particles  were distributed into epoxy resin with 
ultrasonic instrument which gave a very well-dispersed phase of MWCNT particles. Glass fiber reinforced epoxy/MWCNTt 
nanocomposites were manufactured through hot melt lay-up. The composites have uniform fiber volume fraction, very few 
dry spots, and very few resin rich areas. The composites reinforced with the combined multiscale fillers exhibit much higher 
modulus, strength and fracture toughness than the composites reinforced solely with either micro- or nanofillers. The 
fracture energy increased to about 57.08 J/m2 for the fibre reinforced epoxy with 0.3 vol.% of nanoparticles. The 
mechanisms of such synergism were analyzed by fracture studies using scanning electron microscopy. The responsible 
toughening mechanisms were recognized to be nanotubes pull out and plastic void growth around nanoparticles. 

Keywords: epoxy, toughening, carbon nano tubes, glass fiber reinforced epoxy nano composites 
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The effects of multi walls carbon nanotubes (mwcnt) and combinations of CNTs with microsized woven glass fibers on the 
mechanical and fracture properties of epoxy resin were investigated. The particles  were distributed into epoxy resin with 
ultrasonic instrument which gave a very well-dispersed phase of MWCNT particles. Glass fiber reinforced epoxy/MWCNTt 
nanocomposites were manufactured through hot melt lay-up. The composites have uniform fiber volume fraction, very few 
dry spots, and very few resin rich areas. The composites reinforced with the combined multiscale fillers exhibit much higher 
modulus, strength and fracture toughness than the composites reinforced solely with either micro- or nanofillers. The 
fracture energy increased to about 57.08 J/m2 for the fibre reinforced epoxy with 0.3 vol.% of nanoparticles. The 
mechanisms of such synergism were analyzed by fracture studies using scanning electron microscopy. The responsible 
toughening mechanisms were recognized to be nanotubes pull out and plastic void growth around nanoparticles. 
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Nowadays, synthesis and development of inorganic-organic hybrid polymer composites play an important role in scientific 
studies. The mechanical and thermal properties of polymers and composite structures can be altered through the use of 
various kinds of fillers. In this project one- and two-dimensional nanostructure of boron nitride will be used as a reactive 
filler in the polymer matrix. Such one- and two-dimensional nanostructures defined as those having at least one dimension 
between 1 and 100 nm have attracted a prime attention over the past two decades due to their fascinating properties and 
a wide range of interesting potential applications which will be more fruitful than for the corresponding bulky material 
counterparts. Project objective is to develop physical, chemical and technological background of development for new 
polymer composites with monitored morphological features based on boron nitride (BN) one- and two-dimensional 
nanostructures.[1-3] 
 

 

 

Figure 1: Methacryl Functionalized Boron Nitride Used in the Polystyrene Synthesis 
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Structure Determination 

 
Huifeng Qian, Rongchao Jin 

Department of Chemistry, Carnegie Mellon University, USA 
 

Gold nanoparticles have drawn significant research and technological interest due to their unique catalytic, optical, and 
electronic properties. Control of nanoparticles with atomic precision has long been a major dream of nanoparticle chemists. 
Such atomically precise nanoparticles may allow their total structure (core plus surface) to be determined, and 
understanding the total structure (in particular the surface atomic arrangement) is of paramount importance in order to 
study the catalytic properties of gold nanoparticles and for better design of highly efficient catalysts. Apparently, an atomic 
level of synthetic control poses major challenges to chemists in the nanoscience field. In this work, a new “size focusing” 
methodology has been developed for the synthesis of atomically precise gold nanoclusters. Using this methodology, a 
number of well defined gold nanoclusters (Au25(SR)18, [Au25(PPh3)10(SR)5 Cl2]2+, Pd1Au24(SR)18, Pt1Au24(SR)18, Au38(SR)24, 
Au40(SR)24, Au55(SR)31, Au144(SR)60 and Au333(SR)79) have been made with metal core diameter spanning from 1.0 to 2.2 
nanometer. The major principle involved in the size-focusing methodology is that different sized Aun(SR)m nanoclusters 
possess vastly different stability, which leads to the survival of the robustest nanoparticle in the harsh size focusing process, 
much like natural lawSurvival of the Fittest. These atomically precise nanoclusters finally allow for the determination of 
their total structures (core plus surface). 

Keywords: gold, nanocluster, thiolate, monodispersity, stability 
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Gold nanoparticles have drawn significant research and technological interest due to their unique catalytic, optical, and 
electronic properties. Control of nanoparticles with atomic precision has long been a major dream of nanoparticle chemists. 
Such atomically precise nanoparticles may allow their total structure (core plus surface) to be determined, and 
understanding the total structure (in particular the surface atomic arrangement) is of paramount importance in order to 
study the catalytic properties of gold nanoparticles and for better design of highly efficient catalysts. Apparently, an atomic 
level of synthetic control poses major challenges to chemists in the nanoscience field. In this work, a new “size focusing” 
methodology has been developed for the synthesis of atomically precise gold nanoclusters. Using this methodology, a 
number of well defined gold nanoclusters (Au25(SR)18, [Au25(PPh3)10(SR)5 Cl2]2+, Pd1Au24(SR)18, Pt1Au24(SR)18, Au38(SR)24, 
Au40(SR)24, Au55(SR)31, Au144(SR)60 and Au333(SR)79) have been made with metal core diameter spanning from 1.0 to 2.2 
nanometer. The major principle involved in the size-focusing methodology is that different sized Aun(SR)m nanoclusters 
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Both the heterogeneous and homogeneous catalysts have important advantages and disadvantages. The main difference 
is the fact that in the case of homogeneous catalysts, every single catalytic entity can act as a single active site. This makes 
homogeneous catalysts intrinsically more active and selective compared to traditional heterogeneous catalysts. On the 
other hand, heterogeneous catalysts are more stable to thermal changes and its recovery from the reaction media is 
cheaper and easier. In order to assemble the advantages together, nanocatalysts were developed. So the catalyst acts as a 
homogeneous catalyst because of greater surface area, and it likes a heterogeneous catalyst cause of supported material 
and easy of recovery. The supported metallic nanoparticles are the main member of nanocatalysts. For this aim, silica 
coated magnetic ferrite (SCMF) supported Co, Ni and Cu metallic nanoparticles were synthesized by using the 
impregnation deposition method in this work. 

 
Figure 1: Preparation of silica coated magnetic ferrite supported metals 
 
In this work, the preparation of solid supported heterogeneous catalysts using metal precursors, CoCl2, NiCl2 and CuCl2 
using a impregnation deposition method is reported. For the adsorption of metals to support, impregnation method and 
to reduce the metals on the support, NaBH4 was used. After the reducing, the SCMF supported metals were sintered. The 
prepared catalysts were characterized using XRD, TEM and AAS. The metal particles were homogeneously distributed on 
the SCMF support  

Keywords: Deposition, impregnation, magnetic ferrite 
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Responsive polymer nanoparticles with well controlled size distributions are not only of academic interest, but are also 
considered for a wide range of applications, such as sensors, medical diagnostics or environmental remediation. We have 
synthesized anionic multi-stimuli responsive core-shell polymer nanoparticles with low size dispersity, composed of glassy 
poly(methyl methacrylate) cores of ca. 40 nm radius and poly(N-isopropyl acrylamide) (PNIPAM) anionic brush-like shells 
with methacrylic acid comonomers.[1] We observed a volume phase transition upon an increase in temperature and this 
response was pH and ionic strength dependent.[1] Here, we model the multi-responsive behavior of the hydrophobic 
polyelectrolyte brush using the Scheutjens-Fleer Self-Consistent Field (SF-SCF) approach.[2] We confront the predicted 
change in the brush height with the observed change of the hydrodynamic radius and degree of dissociation and obtain 
estimates for the average chain lengths of the corona chains, the grafting density and charge density distributions. The 
theoretical predictions follow the experimental data semi-quantitatively. However, the deviations may point to problems of 
the mean field theory. 
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Figure 1: Schematic of the volume phase transition in our particles. The volume change of the corona is triggered by 
changes in temperature, pH or ionic strength. The acid groups along the PNIPAM chains are indicated by  and the mobile 
counter ions by . (A): expanded state; (B): transition state; (C): collapsed state. Near the transition point the brush can be 
in a micro-segregated state, that is, most of the corona chains have collapsed in a dense region near the core (typical for 
the high T state) while a few (more charged) remaining chains which are stretched and solvated (low T state). 
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Responsive polymer nanoparticles with well controlled size distributions are not only of academic interest, but are also 
considered for a wide range of applications, such as sensors, medical diagnostics or environmental remediation. We have 
synthesized anionic multi-stimuli responsive core-shell polymer nanoparticles with low size dispersity, composed of glassy 
poly(methyl methacrylate) cores of ca. 40 nm radius and poly(N-isopropyl acrylamide) (PNIPAM) anionic brush-like shells 
with methacrylic acid comonomers.[1] We observed a volume phase transition upon an increase in temperature and this 
response was pH and ionic strength dependent.[1] Here, we model the multi-responsive behavior of the hydrophobic 
polyelectrolyte brush using the Scheutjens-Fleer Self-Consistent Field (SF-SCF) approach.[2] We confront the predicted 
change in the brush height with the observed change of the hydrodynamic radius and degree of dissociation and obtain 
estimates for the average chain lengths of the corona chains, the grafting density and charge density distributions. The 
theoretical predictions follow the experimental data semi-quantitatively. However, the deviations may point to problems of 
the mean field theory. 
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Figure 1: Schematic of the volume phase transition in our particles. The volume change of the corona is triggered by 
changes in temperature, pH or ionic strength. The acid groups along the PNIPAM chains are indicated by  and the mobile 
counter ions by . (A): expanded state; (B): transition state; (C): collapsed state. Near the transition point the brush can be 
in a micro-segregated state, that is, most of the corona chains have collapsed in a dense region near the core (typical for 
the high T state) while a few (more charged) remaining chains which are stretched and solvated (low T state). 
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This interdisciplinary research aims at exploring the potential of porphyrin-modified DNA (Figure 1) to create a light-
induced cross membrane electron transfer system to make nanowires for computers & devices, and future use of 
controlled radiation emission in cell-imaging and photodynamic therapy (PDT) for cancer detection and targeted killing. 
 
Porphyrins, as a substance class found in green leaves (chlorophyll) & red blood cells (haem), have been studied extensively 
due to their potential application in making optical electronic devices. DNA has only recently been found to be ideal scaffold 
for construction of functional molecules.1-2 Combining porphyrins & DNA opens doors to producing multiporphyrin arrays 
using DNA as a scaffold for making molecular electronic devices, cell-imaging and PDT. This ongoing work reports the 
synthesis of porphyrin-nucleotide and its incorporation into DNA. The structural, chemical and electronic properties studies 
of porphyrin and DNA aim towards making future nanochips and enhancing PDT. Analytical studies using UV-vis, 
fluorescence & CD spectroscopy, thermodynamic studies, and EPR, showed electronic interaction between porphyrins 
stacked on DNA. Metallation of porphyrins-DNA with metals having biomedical properties like zinc and copper was 
successfully achieved. The EPR investigation demonstrated potential of DNA damage via radical formation.  Initial study also 
showed selective killing of modelling skin cancer cells induced by our synthetic porphyrin. 
 
In conclusions, our results obtained in the past few years clearly show that porphyrin and DNA based materials are highly 
promising for future applications in areas of Nanoscience, from materials & devices (i.e. nanowires) to health care (i.e. skin 
cancer treatment). 
 
 

 

 

 

 
Figure 1. Light-induced cross-membrane electron transfer system of Porphyrin-DNA. 
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In the present study, the photocatalytic decolourization of Ponceau 4R was investigated in a photocatalytic reactor by 
UV/TiO2 process. The effect of the key operator parameters was studied to determine of the optimum condition of the 
process. The reactors used in this study were two batch photo reactor (2L) fitted with a 15W electric power low-pressure 
mercury lamp (lpl) and medium pressure UV lamp (mpl) 9W (Philips).  
The progress of photo catalytic decolourization was monitored through measuring the absorbance of the solution samples 
by UV-Vis spectrophotometer at λmax = 507 nm, ((1-A/A0) ×100) [1]. 
Complete decolourization under optimum conditions was determined after 1.5 h of the UV irradiation. After 90 min of the 
reaction, the relative decomposition order established was UV/TiO2 (lpl) > UV/TiO2 (mpl). Due to the results, the optimum 
condition of the process was: Catalyst amount: 0.08 gr.L-1 & Normal pH of the dye solutions. The maximum irradiation of 
the lpl is in 253.7 nm but this range is between 200 nm and 365 nm for the mpl. The different results obtained with two 
lamps were mainly due to the stronger UV irradiation from the 254 nm lamp (about 58 W/m2 on its surface) than that from 
the 365 nm lamp (30 W/m2 on its surface). This illustrates that the 254 nm UV lamp irradiated photons with higher energy 
[2]. It means the low pressure lamps are so economic, due to the consummation of the energy and could be used as an 
industrial process for the dye decolourization. 

Keywords: photocatalytic reactor, decoloueization, low and medium pressure lamps. 
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In the present study, the photocatalytic decolourization of Ponceau 4R was investigated in a photocatalytic reactor by 
UV/TiO2 process. The effect of the key operator parameters was studied to determine of the optimum condition of the 
process. The reactors used in this study were two batch photo reactor (2L) fitted with a 15W electric power low-pressure 
mercury lamp (lpl) and medium pressure UV lamp (mpl) 9W (Philips).  
The progress of photo catalytic decolourization was monitored through measuring the absorbance of the solution samples 
by UV-Vis spectrophotometer at λmax = 507 nm, ((1-A/A0) ×100) [1]. 
Complete decolourization under optimum conditions was determined after 1.5 h of the UV irradiation. After 90 min of the 
reaction, the relative decomposition order established was UV/TiO2 (lpl) > UV/TiO2 (mpl). Due to the results, the optimum 
condition of the process was: Catalyst amount: 0.08 gr.L-1 & Normal pH of the dye solutions. The maximum irradiation of 
the lpl is in 253.7 nm but this range is between 200 nm and 365 nm for the mpl. The different results obtained with two 
lamps were mainly due to the stronger UV irradiation from the 254 nm lamp (about 58 W/m2 on its surface) than that from 
the 365 nm lamp (30 W/m2 on its surface). This illustrates that the 254 nm UV lamp irradiated photons with higher energy 
[2]. It means the low pressure lamps are so economic, due to the consummation of the energy and could be used as an 
industrial process for the dye decolourization. 

Keywords: photocatalytic reactor, decoloueization, low and medium pressure lamps. 
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In this study, we reported the photocatalytic activity of Ag2O-TiO2 for higher efficiency than TiO2 catalyst to 
decolourization of toxic azo dye Ponceau 4R. The experiments were carried out in a photo reactor with low pressure 
mercury vapor lamp (9Waverage). 2000mL dye solutions prepared in appropriate concentrations with distillate water. 
Dye solutions were stirred for 10 minutes after adding 0.02, 0.04 and 0.06gr.L-1 of catalyst and [H2O2/Dye] =10 with 
20ppm dye concentration. According to the resulted the optimum Ag2O-TiO2 catalyst was 0.02gr.L-1. Therefore the 
progress of photo catalytic decolourization was monitored through measuring the absorbance of the solution samples 
by UV-Vis spectrophotometer at λmax = 507 nm. For exploring the effect of pH, the solution’s pH was initially adjusted 
by adding 0.01N NaOH or 0.01N H2SO4 and by controlling with a pH meter. Before determining optimum pH, the 
experiments were carried out at the original pH of the dye solution (pH 6.28).  

 

Figure 1: Compare between TiO2/TiO2-Ag2O catalyst in 0.02, 0.04 and 0.06 gr.Lit-1, pH 6.28, C0=20 ppm and [H2O2/Dye] 
= 10. 

According to Fig1, it is found that the 0.02gr.L-1 Ag2O/TiO2 has the highest photo catalytic activity than TiO2 under UV 
light irradiations. 

Keywords: decolourization, TiO2 nano photocatalytic 
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During recent years, new pharmaceutical dosage forms were developed in the research laboratories and which consists to 
encapsulate one or more active molecules in a polymeric envelope. Several techniques of encapsulation allow obtaining the 
microparticules or the nanoparticules containing one or several polymers [1]. In the industry On the industrial sphere, 
microencapsulation is implemented to fill the following objectives: to ensure protection, the compatibility and the 
stabilization of an active matter in a formulation, to carry out an adapted working, to improve the presentation of a product, 
to mask a taste or an odor, to modify and control the profile of release of an active matter to obtain, for example, 
prolonged or started effect [2]. To this end, we focus ourselves on the encapsulation of the antihypertenseurs in order to 
improve profile them dissolution. These antihypertenseurs (antagonistic of angiotensin II or sartans) belong to a relatively 
new therapeutic class which causes a great interest by its very good tolerance and an original mechanism of action (direct 
blocking of the receivers of angiotensin II). They are very close to the IEC (Inhibiting Enzymes of Conversions). Our choice 
was made on the technique of encapsulation by complex coacervation with two types of polymers (gelatin and the gum 
arabic) which is a physico-chemical process.  
Several parameters were studied at the time of the formulation of the microparticales and the nanoparticules: temperature, 
pH, ratio of polymers… etc [3]. The microparticules obtained were characterized by microscopy, laser granulometry and UV-
visible spectrophotometry. The profile of dissolution obtained for the microparticles showed an improvement of the 
kinetics of dissolution compared to that obtained for the active ingredient. 
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During recent years, new pharmaceutical dosage forms were developed in the research laboratories and which consists to 
encapsulate one or more active molecules in a polymeric envelope. Several techniques of encapsulation allow obtaining the 
microparticules or the nanoparticules containing one or several polymers [1]. In the industry On the industrial sphere, 
microencapsulation is implemented to fill the following objectives: to ensure protection, the compatibility and the 
stabilization of an active matter in a formulation, to carry out an adapted working, to improve the presentation of a product, 
to mask a taste or an odor, to modify and control the profile of release of an active matter to obtain, for example, 
prolonged or started effect [2]. To this end, we focus ourselves on the encapsulation of the antihypertenseurs in order to 
improve profile them dissolution. These antihypertenseurs (antagonistic of angiotensin II or sartans) belong to a relatively 
new therapeutic class which causes a great interest by its very good tolerance and an original mechanism of action (direct 
blocking of the receivers of angiotensin II). They are very close to the IEC (Inhibiting Enzymes of Conversions). Our choice 
was made on the technique of encapsulation by complex coacervation with two types of polymers (gelatin and the gum 
arabic) which is a physico-chemical process.  
Several parameters were studied at the time of the formulation of the microparticales and the nanoparticules: temperature, 
pH, ratio of polymers… etc [3]. The microparticules obtained were characterized by microscopy, laser granulometry and UV-
visible spectrophotometry. The profile of dissolution obtained for the microparticles showed an improvement of the 
kinetics of dissolution compared to that obtained for the active ingredient. 
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Water pollution is a matter of great environmental concern and industrial waste is among the major contributors towards 
the water pollution. Dyes largely effects the water bodies and pose undesirable visual as well as environmental impact 
[1,2]. The effective methodology for remediation of dyes is an urgent necessity.  Herein we are reporting a simple and 
straightforward synthetic protocol for improving the removal efficiency of silica gel against cationic dyes. The silica gel was 
successfully functionalized with (3-mercaptopropyl)triethoxysilane for incorporating –SH moiety on the surface. The thiol 
functionalized silica gel (SiO2-SH) was further oxidized into -SO3H to increase the negative charge density on the surface 
[3]. Hence, facile surface modification of silica gel followed by efficient remediation of cationic dyes is reported here. 
Furthermore, we assessed the uptake tendency of these adsorbent against the cationic dyes and to ascertain the results by 
applying adsorption isotherms, kinetic and thermodynamic parameters. 

 

 
References 

1. Robinson, T.; McMullan, G.; Marchant, R.; Nigam, P., Remediation of dyes in textile effluent: a critical review on 
current treatment technologies with a proposed alternative. Bioresour. Technol., 77, 247-255 (2001). 

2. Correia, V. M.; Stephenson, T.; Judd, S. J., Characterisation of textile wastewaters‐a review. Environ. Technol., 15, 
917-929 (1994). 

3. Farrukh, A.; Akram, A.; Ghaffar, A.; Hanif, S.; Hamid, A.; Duran, H.; Yameen, B., Design of Polymer Brush Grafted 
Magnetic Nanoparticles for Highly Efficient Water Remediation. ACS Appl. Mater. Interfaces, 5, 3784-3793, 
(2013). 
 
Keywords: silica gel, remediation, functionalized adsorbents, cationic dyes 

 



15.08.2013 / POSTER PRESENTATIONS

18:00–19:00Macro and Nano Science and 
Technology / MNST-P-03

1576

Tailoring Of Poly (Ether Ether Ketone) Surface Properties Via Surface-Initiated 
Atom Transfer Radical Polymerization 

Zehra Oluz1, Aleeza Farrukh2, Ahmed Yousaf 2, Eylul Tuncel1, Basit Yameen2 and Hatice 
Duran1 

1 TOBB university of Economics and Technology, Dept. Mater. Sci. & Eng., 06560, Ankara, 
TURKEY 

2 Lahore University of Management Sciences, Department of Chemistry, School of Science 
and Engineering, Lahore-54792, PAKISTAN 

oluzzehra@gmail.com 
 

Poly (ether ether ketone) (PEEK) is a semicrystalline thermoplastic polymer with high temperature resistance. Excellent 
thermomechanical properties, no toxicity, chemical stability, low flammability with low toxic gas emission, and biological 
inertness have made PEEK an attractive material for applications in a wide variety of fields such as automotive, aerospace, 
electrical engineering, microfiltration membranes, and medical industries[1-4]. The surface properties of poly(ether ether 
ketone) (PEEK) thin films have been tailored by tethering polymeric brushes to the PEEK surface via surface-initiated atom 
transfer radical polymerization (SI-ATRP) [5]. The immobilization of an ATRP initiator on the PEEK surface was achieved by a 
two-step wet chemical method.  SI-ATRP was performed at these functionalized PEEK surfaces with the five different 
monomers: polyethylene glycol (PEG), acrylic acid (ACA), butyl acrylate (BA), polystyrene (PS) and polyvinyl alcohol (PVA). 
Atomic force microscopy, scanning electron microscopy, attenuated total reflection infrared spectroscopy, water contact 
angle measurements, and X-ray photoelectron spectroscopy ascertained the successful grafting of these polymer brushes at 
the PEEK surface. These brush-modified PEEK surfaces exhibited fully the physiochemical properties of the respective 
polymer brush. 
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Poly (ether ether ketone) (PEEK) is a semicrystalline thermoplastic polymer with high temperature resistance. Excellent 
thermomechanical properties, no toxicity, chemical stability, low flammability with low toxic gas emission, and biological 
inertness have made PEEK an attractive material for applications in a wide variety of fields such as automotive, aerospace, 
electrical engineering, microfiltration membranes, and medical industries[1-4]. The surface properties of poly(ether ether 
ketone) (PEEK) thin films have been tailored by tethering polymeric brushes to the PEEK surface via surface-initiated atom 
transfer radical polymerization (SI-ATRP) [5]. The immobilization of an ATRP initiator on the PEEK surface was achieved by a 
two-step wet chemical method.  SI-ATRP was performed at these functionalized PEEK surfaces with the five different 
monomers: polyethylene glycol (PEG), acrylic acid (ACA), butyl acrylate (BA), polystyrene (PS) and polyvinyl alcohol (PVA). 
Atomic force microscopy, scanning electron microscopy, attenuated total reflection infrared spectroscopy, water contact 
angle measurements, and X-ray photoelectron spectroscopy ascertained the successful grafting of these polymer brushes at 
the PEEK surface. These brush-modified PEEK surfaces exhibited fully the physiochemical properties of the respective 
polymer brush. 
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The development of selective nanosorbents for medicine is of particular interest. The study was carried out at the 

Institute of Combustion Problems at the Al-Farabi Kazakh National University, Almaty, Kazakhstan. Carbonization was 
activated in vegetative raw material (rice husks) using the “Ingo-2” nanostructured carbon sorbent. This sorbent has a 
nanosized morphology and specific properties. The aim of changing the active centers of carbonization of the carbon 
sorbent from vegetable raw materials to purposefully modify the surface of Ingo-2 was to give it hydrophilic-hydrophobic 
and hydrophilic properties.  

These properties allow us to offer this material as a unique nanostructured sorbent to treat heavy metal toxicity. 
The first step in the creation of selective materials is the regulation of pore sizes of the sorption materials. This 

condition corresponds to the obtained Ingo-2 sorbent. Electron-microscopic study of the source and carbonated samples 
showed that by activation achieved a developed structure with a better surface area and density. The matrix had a stable, 
clear mesoporous and macroporous structure, with a high specific surface area of up to 300 m2/g, preferential pore size of 
10–100 nm, and high sorption activity. 

Also important in the creation of selective sorbents is the chemical nature of the surface. The modification of 
well-organized nanostructures allowed us to obtain an efficient sorbent that combined the properties of mineral matrix and 
carbon nanostructures, thereby expanding the potential of the sorbent and allowing it to sorb not only hydrophilic 
molecules, but molecules with hydrophobic properties on its surface. Given the physico-chemical properties of these 
natural formations, their prospects for use in clinical practice are clear. 

In connection with this, the aim of the present research was to modify sorbents from vegetable raw materials 
(rice husks) and experimentally study the effects and pathophysiological mechanisms Ingo-2 in rats. The studies confirmed 
the sorption properties of the studied Ingo-2 nanostructured carbon sorbent in relation to the Pb2+ and Cu2+ ions in vivo. 
The obtained positive results allow conclusions to be made about the effectiveness of the use of the Ingo-2 sorbent in 
efferent therapy. The study revealed the corrective effect of Ingo-2 on the water and electrolyte secretory function of the 
kidneys in cases of chronic intoxication with heavy metals. The aim of changing the active centers of carbonization of the 
carbon sorbent from vegetable raw materials to purposefully modify the surface of Ingo-2. The study revealed the 
corrective effect of Ingo-2 in animals experiencing chronic intoxication with heavy metals. 
 
Keywords: nanostructured sorbent, the modification of nanostructures, chronic intoxication with heavy metals. 
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Polylactide (PLA) is a biodegradable polymer derived from a lactide monomer found in agricultural products. The lactide 
polymerization was first discovered utilizing a tin-octanoate catalyst. Since then, research has been focused on the 
investigation of catalysts for the production of new types of PLAs to be used for various applications, e.g., as food packaging 
materials and as drug delivery systems by incorporating a drug on the polymer [1]. The advantages of materials made from 
PLAs, compared to those polymers derived from petrochemicals, are that they easily degrade and are derived from natural 
resources, making them environmentally friendly materials – one requirement of Green Chemistry principles. For medical 
applications PLAs are preferred materials as they are biocompatible and only non-toxic carbon dioxide and water are 
formed during the degradation process [2]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In this work, zinc complexes (1), (2) and (3), containing drug and/or pendant donor atoms, are investigated for the 
polymerization of lactide. The aim is to produce PLAs terminated by a drug molecule, thereby constituting a drug delivery 
system. These complexes have been found to produce PLAs with a minimum molecular weight of 3000 g mol–1. Few reports 
exist where transition metals are utilized for the lactide polymerization process; therefore, this work also includes new 
palladium complexes (4), which were similarly investigated as possible catalysts for this process. The possibility of producing 
new, stable PLA/CO-styrene copolymers for sustainable packaging applications is also investigated. The synthesis, 
characterization of the complexes, and the polymerization results are presented. 
 
References 
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Polylactide (PLA) is a biodegradable polymer derived from a lactide monomer found in agricultural products. The lactide 
polymerization was first discovered utilizing a tin-octanoate catalyst. Since then, research has been focused on the 
investigation of catalysts for the production of new types of PLAs to be used for various applications, e.g., as food packaging 
materials and as drug delivery systems by incorporating a drug on the polymer [1]. The advantages of materials made from 
PLAs, compared to those polymers derived from petrochemicals, are that they easily degrade and are derived from natural 
resources, making them environmentally friendly materials – one requirement of Green Chemistry principles. For medical 
applications PLAs are preferred materials as they are biocompatible and only non-toxic carbon dioxide and water are 
formed during the degradation process [2]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In this work, zinc complexes (1), (2) and (3), containing drug and/or pendant donor atoms, are investigated for the 
polymerization of lactide. The aim is to produce PLAs terminated by a drug molecule, thereby constituting a drug delivery 
system. These complexes have been found to produce PLAs with a minimum molecular weight of 3000 g mol–1. Few reports 
exist where transition metals are utilized for the lactide polymerization process; therefore, this work also includes new 
palladium complexes (4), which were similarly investigated as possible catalysts for this process. The possibility of producing 
new, stable PLA/CO-styrene copolymers for sustainable packaging applications is also investigated. The synthesis, 
characterization of the complexes, and the polymerization results are presented. 
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The search for glycosyl hydrolytic activities from marine sources and the investigation of their transglycosylation potential 
can provide enzymes with new interesting catalytic activities for the synthesis of oligosaccharides and glycoconjugated. We 
focused our attention on the sea hare Aplysia depilans, a marine opisthobranch belonging to the family Aplysiidae and 
found  mostly in shallow water of about 1.5 to 10 m of Atlantic  ocean and the Mediterranean sea. 
Glycosidases which usually hydrolyze glycosidic linkages are also able, under certain conditions, to catalyze the 
stereospecific formation of these bonds by transglycosylation reactions [1]. Their synthetic potential appeared to be of 
great interest in these years as an alternative to both glycosyl-transferases and to non-enzymatic methodologies in 
oligosaccharide and glycoconjugated synthesis [2]. 
Here  we describe an overview of different glycosyl hydrolase activites  detected in a crude enzymatic homogenate from 
the visceral masses of Aplysia depilans. From this  preliminary survey,  some similarities and differences with an wide library 
of glycosidase activities from Aplysia fasciata, extensively investigated  in the last years of our research group, were 
recorded [3].  
An interesting glycosydase activity responsible for  the oligomerization of sucrose  and able to transfer glucose units from 
sucrose, as donor, to different acceptors was recovered and investigated. 
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     Iron nanoparticles were produced by reduction of Fe2+ precursor ions using extracts of green tea leaves (GT-Fe NPs). The 
material was characterized using TEM, SEM/EDX, XPS, XRD, and FTIR techniques. The obtained nanoparticles were then 
utilized to catalyze hydrogen peroxide for discoloration of aqueous solutions containing methylene blue (MB) and methyl 
orange (MO) dyes. The related experiments investigated the degradation kinetics and effect of concentration for both MB 
and MO. The concentrations of dyes were monitored using ultraviolet-visible (UV-Vis) spectroscopy. The results indicated 
fast removal of the dyes with the kinetic data of MB following second order rate, while those of MO being closer to first 
order removal rate. The loading experiments indicated almost complete removal of both dyes from water over a wide 
range of concentration, 10-200 mg L-1. Compared with iron nanoparticles produced by borohydride reduction, GT-Fe 
nanoparticles demonstrated more effective capability as a Fenton-like catalyst, both in terms of kinetics and percentage 
removal. 

 

 

 

 

 

 

 Figure 1: TEM image of GT-NPs                              Figure 2: MB, and MO before and after degradation                              
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     Iron nanoparticles were produced by reduction of Fe2+ precursor ions using extracts of green tea leaves (GT-Fe NPs). The 
material was characterized using TEM, SEM/EDX, XPS, XRD, and FTIR techniques. The obtained nanoparticles were then 
utilized to catalyze hydrogen peroxide for discoloration of aqueous solutions containing methylene blue (MB) and methyl 
orange (MO) dyes. The related experiments investigated the degradation kinetics and effect of concentration for both MB 
and MO. The concentrations of dyes were monitored using ultraviolet-visible (UV-Vis) spectroscopy. The results indicated 
fast removal of the dyes with the kinetic data of MB following second order rate, while those of MO being closer to first 
order removal rate. The loading experiments indicated almost complete removal of both dyes from water over a wide 
range of concentration, 10-200 mg L-1. Compared with iron nanoparticles produced by borohydride reduction, GT-Fe 
nanoparticles demonstrated more effective capability as a Fenton-like catalyst, both in terms of kinetics and percentage 
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Nanotechnology has allowed creation of new materials with applications in fields such as biomedicine, energy, textiles, etc. 
Among these, application of nanomaterials as antimicrobials represents a promising alternative to kill antibiotic-resistant 
pathogenic fungi and bacteria [1]. Silver nanoparticles (AgNPs) are the most representative antimicrobial nanomaterials 
[2,3]. In this study, antifungal activity of AgNPs was evaluated against Candida albicans ATCC 10231, Candida guilliermondii 
and Candida parapsilosis ATCC 22019. Green synthesis of AgNPs was carried out by chemical reduction with maltose and 
glucose, and using gelatin as stabilizing agent. AgNPs were characterized by UV-VIS, dynamic light scattering and Zeta-
potential measures. AgNPs showed mean sizes of 10 nm and positive charge. In vitro inhibitory effect of AgNP was 
quantified measuring minimum inhibitory concentration (MIC) and minimum fungicide concentration (MFC) according to 
Standard Method M27-A3 from Clinical Laboratory Standard Institute (CLSI). The most sensible strain was Candida 
guilliermondii with MIC and MFC of 1 µg/ml and 5 µg/ml, respectively. 
 
 
References 
1. M. Ferrari, Nat. Rev. Cancer. 5, 161-171 (2005). 
2. I. Sondi, J. Colloid Interface Sci. 275, 177-82 (2004). 
3. A. Panacek, M. Kolar, R. Vecerova, R. Prucek, Biomaterials. 30, 6333–6340 (2009). 
 
Keywords: Green synthesis, Silver nanoparticles, Candida, antifungal activity 



15.08.2013 / POSTER PRESENTATIONS

18:00–19:00Green, Sustainable and Environmental 
Chemistry / GSEC-P-03

1582

Green Catalytic Oxidation Reactions  
 

Mo Hunsen.1 
1Department of Chemistry, Kenyon College, Gambier, OH 43022, USA 

Presenting author: hunsenm@kenyon.edu 
 

In the last two decades, green chemistry has increasingly been brought to the forefront of science research and education.  
We have been actively developing novel catalytic reactions including green oxidation reactions.   Chromium reagents have 
proven to be versatile oxidizing reagents and are important in organic transformations.  Notable chromium reagents include 
chromic acid (Jones reagent) and the mild Corey reagent - pyridinium chlorochromate (PCC).  Due to its carcinogenicity, 
using chromium is not attractive especially for large scale industrial applications.  We have developed new reactions for 
selective oxidation of carbohydrates and for preparation of aldehydes, ketones, and carboxylic acids from alcohols.  We use 
PCC as a catalyst and we use a secondary oxidant to regenerate the catalyst.  As a secondary oxidant, we have used periodic 
acid that is recyclable by electrolysis.  We have also shown that Oxone® could serve as a cheap secondary oxidant that 
regenerates the catalyst.   When Oxone is used as the secondary oxidant, the byproducts are  simple potassium salts.  
Hence, using PCC as a catalyst, we are able to reduce the amount of chromium waste generated by up to a 100 fold while 
maintaining the power of chromium oxidation reactions.  Furthermore, the reduced PCC could be reused with fresh 
secondary oxidants.   
 
Keywords: Green Oxidation, catalysis, alcohols, carbohydrates 
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In the last two decades, green chemistry has increasingly been brought to the forefront of science research and education.  
We have been actively developing novel catalytic reactions including green oxidation reactions.   Chromium reagents have 
proven to be versatile oxidizing reagents and are important in organic transformations.  Notable chromium reagents include 
chromic acid (Jones reagent) and the mild Corey reagent - pyridinium chlorochromate (PCC).  Due to its carcinogenicity, 
using chromium is not attractive especially for large scale industrial applications.  We have developed new reactions for 
selective oxidation of carbohydrates and for preparation of aldehydes, ketones, and carboxylic acids from alcohols.  We use 
PCC as a catalyst and we use a secondary oxidant to regenerate the catalyst.  As a secondary oxidant, we have used periodic 
acid that is recyclable by electrolysis.  We have also shown that Oxone® could serve as a cheap secondary oxidant that 
regenerates the catalyst.   When Oxone is used as the secondary oxidant, the byproducts are  simple potassium salts.  
Hence, using PCC as a catalyst, we are able to reduce the amount of chromium waste generated by up to a 100 fold while 
maintaining the power of chromium oxidation reactions.  Furthermore, the reduced PCC could be reused with fresh 
secondary oxidants.   
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Dyes are aromatic compounds which can be used to impart color to other materials. Many industries, such as dyestuffs, 
textile, paper, and plastics, use dyes in order to color their products and also consume substantial volumes of water. The 
presence of very small amounts of dyes in water (less than 1 ppm for some dyes) is highly visible and undesirable [1]. 
Dye wastewater discharge into environmental water bodies deteriorates the water quality, and may cause a significant 
impact on human health due to mutagenic, carcinogenic effects of some dyes or their metabolites [2,3]. 

Atom transfer radical polymerization (ATRP) is one of the most investigated methods of controlled graft polymerization, 
due to the radical nature of ATRP, a wide range of functional monomers can be polymerized, yielding polymers with 
pendant functional groups [4].   

In this study, this analogy has been extended to chloro methyl group to prepare poly (2-(Dimethylamino) ethyl 
Methacrylate) graft chains on crosslinked poly (vinyl benzyl chloride) polymer. 

CH2 Cl PP CH2

C=O
n

CuBr,CuBr2, ligand
PP

2-(Dimethylamino)ethyl 
Methacrylate 

CH2-C

CH3

OCH2CH2N

CH3

CH3

Scheme 1. Preparation of the sorbent 

The tertiary amine containing sorbent has been used to remove acidic dye removal from water. The sorption capacity of the 

calcon was found as 0.66 g dye / g sorbent. 
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Dyes and pigments represent one of the problematic groups, which are emitted in to wastewaters from various 

industrial branches, mainly from the dye manufacturing, textile finishing and also from food coloring, cosmetics, paper and 
carpet industries. It is well known that wastewaters containing dyes are very difficult to treat. Adsorption of dyes onto a 
sorbent can be an effective low cost method of color removal [1]. 

 
Nowadays, great interests are focused on low cost sorbents for water treatment. The use of low cost sorbents has 

become an alternative to expensive methods such as membrane filtration, ion exchange or adsorption. Chitosan exhibits a 
higher adsorption capacity and faster adsorption rate of anionic dye pollutants than many conventional adsorbents due to 
the presence of large amounts of amino group (–NH2). Chitosan is efficient and easily regenerable relative to other 
adsorbent materials. In addition, magnetic fluids have the capability to treat large amounts of wastewater within a short 
time and can be conveniently separated from wastewater. Coating chitosan with magnetic fluids is a new method to 
expand function of the chitosan [2].  

 
Molecular imprinting technique (MIT) is a type of synthesized material with specific recognition ability for the 

template molecules. In comparison with the common absorbents, the MIT improves absorbents’ high reusability, selectivity 
and lower consumption. However, the selective adsorbents were difficult to be separated from waste water. Thus, MIT 
based on magnetic chitosan is a great potential adsorbent [3]. 

 
 In this work, Erythrosine imprinted magnetic chitosan nanoparticles (EIMCN) based on MIT will be synthesized and 

applied in selective removing Erythrosine from aqueous solution. Characterization of the obtained EIMCN will be achieved 
by FTIR spectra, SEM micrographs. Batch adsorption experiments will be performed to investigate the adsorption 
conditions. In addition, Langmiur and Freundlich isotherm studies of results obtained from adsorption studies will be 
performed. 

 
[1]. M. Wang, L. Xu, J. Peng, M. Zhai, J. Li, G. Wei, J. Hazard. Mater. 171 (2009). 
[2]. G.M. Gadd, J. Chem. Technol. Biotechnol. 84 (2009). 
[3]. L. Fan, Y. Zhang, X. Li, C. Luo, F. Lu, H. Qiu, Colloids and Surfaces B: Biointerfaces. 91 (2012). 
Keywords: Azo dyes, chitosan, erythrosine, imprinting, waste water 
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Dyes and pigments represent one of the problematic groups, which are emitted in to wastewaters from various 

industrial branches, mainly from the dye manufacturing, textile finishing and also from food coloring, cosmetics, paper and 
carpet industries. It is well known that wastewaters containing dyes are very difficult to treat. Adsorption of dyes onto a 
sorbent can be an effective low cost method of color removal [1]. 

 
Nowadays, great interests are focused on low cost sorbents for water treatment. The use of low cost sorbents has 

become an alternative to expensive methods such as membrane filtration, ion exchange or adsorption. Chitosan exhibits a 
higher adsorption capacity and faster adsorption rate of anionic dye pollutants than many conventional adsorbents due to 
the presence of large amounts of amino group (–NH2). Chitosan is efficient and easily regenerable relative to other 
adsorbent materials. In addition, magnetic fluids have the capability to treat large amounts of wastewater within a short 
time and can be conveniently separated from wastewater. Coating chitosan with magnetic fluids is a new method to 
expand function of the chitosan [2].  

 
Molecular imprinting technique (MIT) is a type of synthesized material with specific recognition ability for the 

template molecules. In comparison with the common absorbents, the MIT improves absorbents’ high reusability, selectivity 
and lower consumption. However, the selective adsorbents were difficult to be separated from waste water. Thus, MIT 
based on magnetic chitosan is a great potential adsorbent [3]. 

 
 In this work, Erythrosine imprinted magnetic chitosan nanoparticles (EIMCN) based on MIT will be synthesized and 

applied in selective removing Erythrosine from aqueous solution. Characterization of the obtained EIMCN will be achieved 
by FTIR spectra, SEM micrographs. Batch adsorption experiments will be performed to investigate the adsorption 
conditions. In addition, Langmiur and Freundlich isotherm studies of results obtained from adsorption studies will be 
performed. 
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Epoxidized vegetable oils are desirable chemicals due to their eco-friendly characteristics and being major source 
of many green products[1,2]. Ring opening is one of the ways to convert these epoxidized oils to some new 
intermediates[3]. Mono functional amines, alcohols, acid anhydrides, thio-ethers were used to open the epoxy ring[4]. İn 
this study, thioglycolic acid (TGA) which has thiol and carboxylic acid on one molecule as a two different functional groups, 
and methyl ester of thioglycolic acid (TGAME) were used. Currently there is no reported literature describing the epoxy ring 
opening using chemicals with two different functional groups on one molecule. In this way, two new polyols were 
synthesized, one with thioglycolic acid (polyol 1) and one with methyl thioglycolate (polyol 2). NMR and FTIR spectroscopies 
confirmed that the ring was opened by carboxylic acid group of TGA and thiol group was not involved in the ring opening 
while the ring was opened by thiol group in the case of TGAME. These two products can be used for lubricant or synthesis 
of vegetable based polymers. 
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Figure 1: Polyol 1                                            Figure 2: Polyol 2 
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Membrane separation offers the advantage of low energy cost but has a high initial capital expense relative to the more 
established gas separation processes (e.g. adsorption and cryogenic distillation). With the increased cost of energy, 
membrane separation is reemerging as an economic option for various gas separations. The key parameters for gas 
separation are the permeability of a specific component of the gas mixture and the separation factor [1]. The removal of 
CO2 from mixtures with CH4, N2 and H2 is of interest for a wide variety of applications such as natural gas separations, flue 
gas cleaning, and syngas processing [2]. Polymeric membranes have received tremendous attention due to several 
advantages, such as low cost, high energy efficiency and low ecological footprint [3].  
One of the goals in the development of polymeric membranes is to overcome the limitation of the established ‘upper 
bound’ of the permeability-selectivity relationship [1]. In addition to forming mixed matrix membranes, chemical 
modification of the polymeric material offers another possible method to surpass this limitation, shifting the effort from the 
processing step to the chemical reaction step [3,4]. A considerable amount of work has been done in recent years in this 
respect, including acylation, carboxylation, bromination and sulfonation [5]. Polymer sulfonation in specific has been 
reported as an effective way of increasing the membrane separation performance [6]. The work on gas separation with 
sulfonated polymers has thus been limited to only few polymer types with always a trade-off between permeability and 
selectivity. Investigation on gas permeation properties of sulfonated poly(ether ether ketone) (SPEEK) is almost unexplored 
in the literature and limited to flue gas dehydration [7,8]. 
In this study, the preparation of sulfonated poly(ether ether ketone) (SPEEK)/ polyetherimide(PEI)/silica nanocomposite 
membranes were studied in different polymer and surface treated fumed silica compositions. The morphologies and gas 
separation properties were determined for all membranes. Within the context of this study, the effects of silica 
nanoparticles that contain the different hydrophobic surface groups on the membrane morphologies and gas permeabilities 
were investigated. The membrane morphologies were observed by the scanning electron microscopy (SEM). Thermal 
properties of membranes were determined by thermogravimetric analyses (TGA).The gas permeabilities of SPEEK/PEI/silica 
nanocomposite membranes were measured for H2, CH4 and CO2 pure gases at 35ºC and the selectivities (CO2/CH4, H2/CO2 
and H2/CH4) of all membranes were calculated. 
Keywords: Poly(etherimide), Poly(etheretherketone), Nanocomposite membrane, Gas separation 

References 
[1] L.M. Robeson, The upper bound revisited, J. Membr. Sci. 320 (2008) 390-400.  
[2] A. Car, C. Stropnik, W. Yave, K. Peinemann, Pebax/polyethylene glycol blend thin film composite membranes for CO2 

separation: performance with mixed gases, Sep. Purif. Technol. 62 (2008) 110-117. 
[3] S. Basu, A.L. Khan, A. Cano-Odena, C. Liu, I.F.J. Vankelecom, Chem. Soc. Rev. 39 (2010) 750-768.  
[4] A.L. Khan, A. Cano-Odena, B. Gutierrez, C. Minguillon, I.F.J. Vankelecom, Hydrogen separation and purification using 

polysulfone acrylate-zeolite mixed matrix membranes, J. Membr. Sci. 350 (2010) 340-346. 
[5] B. Story, W.J. Koros, Sorption and transport of CO2 and CH4 in chemically modified poly(phenylene oxide), J. Membr. 

Sci. 67 (1992) 191-210. 
[6] Y. Li, T.S. Chung, Highly selective sulfonated polyethersulfone (SPES)-based membranes with transition metal 

counterions for hydrogen recovery and natural gas separation, J. Membr. Sci. 308 (2008) 128-135. 
[7] H. Sijbesma, K. Nymerijer, R.V. Marwijk, R. Heijboer, J. Potreck, M. Wessling, Flue gas dehydration using polymer 

membranes, J. Membr. Sci. 313 (2008) 263-276. 
[8] A.L. Khan, X. Li, I.F.J. Vankelecom, Mixed-gas CO2/CH4 and CO2/N2 separation with sulfonated PEEK membranes, J. 

Membr. Sci. 372 (2011) 87-96.  



Green, Sustainable and Environmental 
Chemistry / GSEC-P-03

15.08.2013 / POSTER PRESENTATIONS

18:00–19:00

1587

PREPARATION And GAS SEPARATION PROPERTIES OF SULFONATED 
POLY(ETHER ETHER KETONE)/POLYETHERIMIDE/SILICA MEMBRANES 

Öznur Güldibi1, Sevim Okşak1, Sennur Deniz1 
1Department of Chemical Engineering, Chemical-Metallurgical Faculty, Yildiz 

Technical University, Esenler-İstanbul, 34210, Turkey 
Presenting author: deniz@yildiz.edu.tr 

Membrane separation offers the advantage of low energy cost but has a high initial capital expense relative to the more 
established gas separation processes (e.g. adsorption and cryogenic distillation). With the increased cost of energy, 
membrane separation is reemerging as an economic option for various gas separations. The key parameters for gas 
separation are the permeability of a specific component of the gas mixture and the separation factor [1]. The removal of 
CO2 from mixtures with CH4, N2 and H2 is of interest for a wide variety of applications such as natural gas separations, flue 
gas cleaning, and syngas processing [2]. Polymeric membranes have received tremendous attention due to several 
advantages, such as low cost, high energy efficiency and low ecological footprint [3].  
One of the goals in the development of polymeric membranes is to overcome the limitation of the established ‘upper 
bound’ of the permeability-selectivity relationship [1]. In addition to forming mixed matrix membranes, chemical 
modification of the polymeric material offers another possible method to surpass this limitation, shifting the effort from the 
processing step to the chemical reaction step [3,4]. A considerable amount of work has been done in recent years in this 
respect, including acylation, carboxylation, bromination and sulfonation [5]. Polymer sulfonation in specific has been 
reported as an effective way of increasing the membrane separation performance [6]. The work on gas separation with 
sulfonated polymers has thus been limited to only few polymer types with always a trade-off between permeability and 
selectivity. Investigation on gas permeation properties of sulfonated poly(ether ether ketone) (SPEEK) is almost unexplored 
in the literature and limited to flue gas dehydration [7,8]. 
In this study, the preparation of sulfonated poly(ether ether ketone) (SPEEK)/ polyetherimide(PEI)/silica nanocomposite 
membranes were studied in different polymer and surface treated fumed silica compositions. The morphologies and gas 
separation properties were determined for all membranes. Within the context of this study, the effects of silica 
nanoparticles that contain the different hydrophobic surface groups on the membrane morphologies and gas permeabilities 
were investigated. The membrane morphologies were observed by the scanning electron microscopy (SEM). Thermal 
properties of membranes were determined by thermogravimetric analyses (TGA).The gas permeabilities of SPEEK/PEI/silica 
nanocomposite membranes were measured for H2, CH4 and CO2 pure gases at 35ºC and the selectivities (CO2/CH4, H2/CO2 
and H2/CH4) of all membranes were calculated. 
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Short chain dialkyl carbonates such as dimethyl carbonate (DMC), produced nowadays by clean processes, are renowned 
for possessing properties of low toxicity, which make them true green solvents and reagents.[1] In this presentation recent 
advances in the synthesis of cyclic ethers, pyrrolidines and cyclic carbamates, by intra- and/or intermolecular cyclisation, 

are reported. The, reaction of 1,4-diols  with DMC in 
the presence of a base resulted in the formation of 
the corresponding 5-membered cyclic.  
The reaction pathway to cyclic ether resulted to be of 
general application also for the synthesis in 
quantitative yield industrially relevant compounds 
such as (-)-norlabdane oxide and isosorbide starting 
from the related 1,4-diols.[2] This reaction can be 
extendend for the quantitative intramolecular 
heterocyclisation of bifunctional compounds i.e. 4-
amino-1-butanol and 2-(2-aminophenyl)ethanol to 
achieve carboxymethyl pyrrolidine and indoline.  
Finally a number of six-member cyclic carbamates 
(oxazinanones) was also synthesised from the 
reaction of a primary amine or hydrazine with a 
di(methyl carbonate) derivative of 1,3-diols in a one-
pot reaction (scheme 1).  The reaction showed to 
proceed in a good yield, short time span and in the 
absence of a solvent.[3] 
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The use of five-membered alkylene carbonates has attracted much attention since they find numerous applications, for 
example, electrolytes for secondary battery, intermediate in the production of pharmaceuticals, and important precursors 
for polymers [1, 2]. Catalytic ring hydrogenation of aromatic amines is one of the significant methodologies to produce 
alicyclic amines which find variety application such as pharmacology, agrochemicals, and important raw material for 
carbamates and isocyanates in terms of producing non-yellowing polyurethanes. 

Recognizing that hydroxyalkyl carbamates (HACs) where urethane linkage is incorporated to their structure can be used 
as an important material for the synthesis of non-isocyanate polyurethane, it is no doubt that interest in these strategies 
has increased considerably. Typically, HAC can be easily produced from the reaction of alkylene carbonate with primary or 
secondary aliphatic amines without the aid of a catalyst [3]. However, the same reaction with aromatic amines cannot 
afford to produce corresponding HAC. The reaction mechanism for the former is through the nucleophilic attack at 
carbonyl carbon of the cyclic carbonate, followed by ring opening (NARO) to give HAC whilst for the later is through the 
attack to one of the alkylene carbons of the cyclic carbonate, followed by ring opening and loss of CO2 to produce 
hydroxyalkylamine as a main product [4]. 

During the course of our study on the ring hydrogenation of aromatic amines, the HAC is thought to be produced 
directly from the NARO reaction through in-situ generated alicyclic amines from the ring hydrogenation of aromatic amines 
and PC, if provided proper Catalyst system comprising CatA facilitating ring hydrogenation and CatB assisting NARO reaction. 

Herein, a facile synthetic pathway to produce HACs in the presence of a new catalyst system and various reaction 
parameters affecting the catalytic activities are provided. 

 
Figure 1: Synthetic diagram of hydroxyalkyl carbamates (HACs) 
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alicyclic amines which find variety application such as pharmacology, agrochemicals, and important raw material for 
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as an important material for the synthesis of non-isocyanate polyurethane, it is no doubt that interest in these strategies 
has increased considerably. Typically, HAC can be easily produced from the reaction of alkylene carbonate with primary or 
secondary aliphatic amines without the aid of a catalyst [3]. However, the same reaction with aromatic amines cannot 
afford to produce corresponding HAC. The reaction mechanism for the former is through the nucleophilic attack at 
carbonyl carbon of the cyclic carbonate, followed by ring opening (NARO) to give HAC whilst for the later is through the 
attack to one of the alkylene carbons of the cyclic carbonate, followed by ring opening and loss of CO2 to produce 
hydroxyalkylamine as a main product [4]. 

During the course of our study on the ring hydrogenation of aromatic amines, the HAC is thought to be produced 
directly from the NARO reaction through in-situ generated alicyclic amines from the ring hydrogenation of aromatic amines 
and PC, if provided proper Catalyst system comprising CatA facilitating ring hydrogenation and CatB assisting NARO reaction. 

Herein, a facile synthetic pathway to produce HACs in the presence of a new catalyst system and various reaction 
parameters affecting the catalytic activities are provided. 
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Organic carbamates are very versatile compounds widely employed as pesticides, fungicides and herbicides, dyes, 
pharmaceuticals, cosmetics, in the synthesis of polyurethanes and as  protecting groups.1 Industrially carbamates are 
synthesised predominantly through the reaction of the parent amine with phosgene. This process is toxic and produces 
unwanted waste. In recent years, many environmentally benign alternative pathways to carbamates have been 
investigated, i.e. oxidative carbonylation of amines, reductive carbonylation of aromatic nitro compounds and methoxy 
carbonylation via carbonate chemistry.2 Probably among them, the most promising phosgene-free synthetic approach for 
N-carbamoylation of aniline is the one involving dimethyl carbonate (DMC) chemistry.  

Figure 1. Carbamoylation of aniline under continous-flow conditionous   
 
In this work several homogeneous, supported and 
heterogeneous catalysts have been investigated for 
the N-carbamoylation of aniline via DMC chemistry. 
The reactivity of the best performing catalysts on 
selected supported materials was then investigated. 
Furthermore, a selection of heterogeneous catalysts 
were employed and the most reactive one, zinc 
carbonate basic (99% conversion, > 94% selectivity) , 
was extensively investigated in terms of catalyst 
amount, molar ratio aniline/DMC and reaction 
conditions.3a The recycling of the catalyst was also 
demonstrated. Finally, a DMC mediated 

carbamoylation of aniline was carried out in a fixed bed continuously fed reactor employing basic zinc carbonate as catalyst 
resulting in 98% conversion and 97% selectivity. Several variables of the system have been investigated, i.e., reagents molar 
ratio, flow rate and reaction temperature so to optimize the operating conditions of the system.3b 
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Ureas are a very important class of carbonyl compounds which find extensive application as agrochemicals, dyes for 
cellulose fibers, antioxidants in gasoline, resin precursors, and farmaceuticals [1]. Moreover, N, N'-diphenylurea (DPU) has 
been extensively studied for application as synthetic intermediates especially for the phosgene-free production of 
carbamates and isocyanates [2, 3], whose importance both in industrial and academic fields is well known. Phosgene is a 
toxic, corrosive, expensive, and difficult to handle raw material and its substitution in the industrial processes where it is 
used with more sustainable reaction routes represent an important target. It is thus natural that a great deal of research 
has been directed toward a convenient alternative phosgene-free route for many industrial processes.  
The catalytic carbonylation of aniline appears as a convenient alternative green synthesis of DPU without using phosgene. 
Several are the catalytic system proposed in literature, both homogeneous and heterogeneous. The main objective of this 
paper is to identify and optimize a new homogeneous Pd(II)-based catalytic systems for such reaction. 
 

NH2

N
H

N
H

O

2 +  CO  +  1/2 O2 +  H2O

DPU

Cat.

 
 
Figure 1: Oxidative carbonylation of aniline 
 
As reported for the several Pd(II)-based catalytic system widely used in the oxidative carbonylation, the problems 
associated with the catalyst is the difficulty in its re-oxididation once it has been reduced in the catalytic process from Pd(II) 
to Pd(0) [4]. In the present work we investigated on the potentially suitable re-oxidants for these Pd(0) species. In 
particular, we propose a multi-step electron transfer Pd(0) re-oxidation system performed by using different combination 
of various types of metal re-oxidants, such as Cu(II), Co(II), Fe(III), Ce (III) salts, together with organic oxidants and oxygen, if 
necessary. From this study it was apparent that the type of the re-oxidant can influence the yield of DPU. The preliminary 
results show that the most promising system were obtained by using the Pd(II)/Fe(III) redox couple which leads to an 
efficient production of DPU with 100% of selectivity. 
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Ureas are a very important class of carbonyl compounds which find extensive application as agrochemicals, dyes for 
cellulose fibers, antioxidants in gasoline, resin precursors, and farmaceuticals [1]. Moreover, N, N'-diphenylurea (DPU) has 
been extensively studied for application as synthetic intermediates especially for the phosgene-free production of 
carbamates and isocyanates [2, 3], whose importance both in industrial and academic fields is well known. Phosgene is a 
toxic, corrosive, expensive, and difficult to handle raw material and its substitution in the industrial processes where it is 
used with more sustainable reaction routes represent an important target. It is thus natural that a great deal of research 
has been directed toward a convenient alternative phosgene-free route for many industrial processes.  
The catalytic carbonylation of aniline appears as a convenient alternative green synthesis of DPU without using phosgene. 
Several are the catalytic system proposed in literature, both homogeneous and heterogeneous. The main objective of this 
paper is to identify and optimize a new homogeneous Pd(II)-based catalytic systems for such reaction. 
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Figure 1: Oxidative carbonylation of aniline 
 
As reported for the several Pd(II)-based catalytic system widely used in the oxidative carbonylation, the problems 
associated with the catalyst is the difficulty in its re-oxididation once it has been reduced in the catalytic process from Pd(II) 
to Pd(0) [4]. In the present work we investigated on the potentially suitable re-oxidants for these Pd(0) species. In 
particular, we propose a multi-step electron transfer Pd(0) re-oxidation system performed by using different combination 
of various types of metal re-oxidants, such as Cu(II), Co(II), Fe(III), Ce (III) salts, together with organic oxidants and oxygen, if 
necessary. From this study it was apparent that the type of the re-oxidant can influence the yield of DPU. The preliminary 
results show that the most promising system were obtained by using the Pd(II)/Fe(III) redox couple which leads to an 
efficient production of DPU with 100% of selectivity. 
 

References 
1. T. P. Vishnyakova, I. A. Golubeva, E. V. Glebova, Russ. Chem. Rev., 54, 249 (1985). 
2. R. Juarez, A. Corma, H. Garcia, Top Catal., 52, 1688 (2009). 
3. A.Vavasori, L.Ronchin, Pure Appl. Chem., 84, 473 (2012). 
4. A.Vavasori, L.Toniolo, J. Mol. Catal. A: Chemical, 139, 109 (1999). 
 

Keywords: Phosgene-free, oxidative carbonylation, aniline, diphenylurea, catalysis 

Efficient Organic Photovoltaics Based On DSSC Dye Donor Materials  

Xiao-Feng Wang (Yamagata Univ.) 

Organic solar cells (OSCs) have been regarded as one of the major alternatives to the traditional silicon-based 
photovoltaics, owning to their potentially low-cost and short energy pay-back time. In OSCs, small-molecule-based donors 
offer potential advantages such as ease of synthesis and purification, and a great variety of tailored structures to satisfy the 
energy-level alignments or optical properties within the device. The development of small-molecule-based donor materials 
usually requires abundant work on organic synthesis and device fabrication. In view of this, a shortcut of material screening 
must be appreciated, because it will substantially save the time and cost of the material development. In fact, the past two 
decades of studies on dye-sensitized solar cells (DSSCs) may provide a vast material library for the potential use as donor 
molecules in OSCs. A pair of very recent investigations of purpurin dyes on both DSSCs and OSCs has proven that the 
charge-separation and recombination processed in both devices are similar.[1,2] In fact, we have previously challenged in 
using DSSC dye, namely D149, as the donor material in solution processed OSCs, and obtained a PCE of 2.3%, which was 
much less than the PCEs of DSSCs based on the same dye.[3]  

In this study, we demonstrated the use of an unsymmetrical donor-acceptor (D-A) type indoline dyes as the electron 
donor and fullerene C70 as the electron acceptor for bulk-heterojunction (BHJ) organic solar cells. The blend ratio and the 
thickness of the active layer of indolineC70 blend films were optimized, and solar cells based on these blend films give a 
maximum power-conversion efficiency (PCE) of 4.5% with a short-circuit current (Jsc) of 9.1 mA cm-2, an open-circuit 
voltage (Voc) of 0.89 V and a fill factor (FF) of 0.56 was achieved under AM 1.5G solar illumination (100 mW cm-2). 

References 

[1] Wang, X.-F.; Wang, L.; Tamai, N.; Kitao, O.; Tamiaki, H.; Sasaki, S. J. Phys. Chem. C 2011, 115, 24394. 

[2] Wang, Y.-W.; Wang, X.-F.; Zhang, J.-P.; Hong, Z.; Kido, J.; Kitao, O.; Ikeuchi, T.; Tamiaki, H.; Sasaki, S. J. Phys. Chem. C 
2012, 116, 21244. 

[3] Liu, Z.; Ojima, H. Hong, Z.; Kido, J.; Tian, W.; Wang, X.-F. Molecules 2013, 18, 3107. 

Keywords: organic photovoltaics; dye-sensitized solar cells 



15.08.2013 / POSTER PRESENTATIONS

18:00–19:00Green, Sustainable and Environmental 
Chemistry / GSEC-P-03

1592

Removal Of As(Iii) Ions From Aqueous Systems Using Modified Natural 
Sorbents 

 
S. Yetim, A. Çelik, V. N. Tirtom 

Celal Bayar University, Faculty of Science and Arts, Department of Chemistry, 45140, Manisa, 
TURKEY 

Presenting author: sedayetim35@gmail.com 
 

Arsenic is a naturally occurring element in the earth's crust, and is found throughout the environment [1]. Arsenic 
contamination in natural water is a serious problem in many parts of the world due to its toxicity and carcinogenicity. 
Drinking water has been identified as one of the major sources of arsenic exposure by the general population [2]. Arsenic 
can occur in the environment in several oxidation states but in natural waters it is mostly found in inorganic form as 
oxyanions of trivalent arsenite [As(III)] or pentavalent arsenate [As(V)]. While As(V) is the major arsenic species in surface 
water, As(III) is the dominant arsenic in groundwater since it is favored under reducing conditions. As(III) is more toxic to 
biological systems than As(V) [3]. 

Arsenic exposure via drinking water on a chronic basis can cause various types of skin lesions, skin and other 
cancers, cardiovascular, respiratory, and neurological disorders. The World Health Organization (WHO) set the limit of 10 
µg/L arsenic in drinking water. Therefore, a water treatment process is necessary to remove arsenic from drinking waters in 
order to reduce its concentration. Various treatment methods have been studied for removal of arsenic water. The major 
technologies include precipitation-coagulation, membrane separation, ion exchange, and adsorption. Adsorption 
techniques are generally considered to be promising method and have been shown to be an economically feasible 
alternative method for removing heavy metals from wastewater and water supplies.  
In this study, natural adsorbents were used to remove as As(III) ions from artificially prepared solutions. For this, nutshell 
and walnut shell were used as sorbents directly and after some modifications to remove As(III) ions. Adsorbtion studies 
were carried out using a batch method and adsorbtion parameters such as time, pH, temperature, As(III) concentration  
were researched to have the maximum absorbsion.  As(III) amount in the beginning and As(III) amount left in the solution 
after treatment the unadsorbed were determined  by using hydride generation atomic absorbtion spectrophotometer (HG-
AAS) with air-acetylene flame. Maximum adsorption was observed on nut shell which modified with FeCl3 and NaOH and 
after two hours of treatment the adsorption capacity was found 11.84 mg g -1 at pH=9.0 and 20 0C. The adsorption in 
question was compatible with Freundlich isotherm model. Thermodynamic parameters such as enthalpy change (∆H°= - 
19,84 kJ mol-1) and entropy change (∆S°= - 0,489 kJ K-1mol-1) were calculated. Free energy change (∆G°=123,5 kJ mol-1) has 
also calculated for 20 ºC. These results were indicated that the adsorption in question was heterogenic, multilayer and 
physical process. 
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3. Zeng L., A method for preparing silica-containing iron(III) oxide adsorbents for arsenic removal, Water Research, 37 
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Arsenic is a naturally occurring element in the earth's crust, and is found throughout the environment [1]. Arsenic 
contamination in natural water is a serious problem in many parts of the world due to its toxicity and carcinogenicity. 
Drinking water has been identified as one of the major sources of arsenic exposure by the general population [2]. Arsenic 
can occur in the environment in several oxidation states but in natural waters it is mostly found in inorganic form as 
oxyanions of trivalent arsenite [As(III)] or pentavalent arsenate [As(V)]. While As(V) is the major arsenic species in surface 
water, As(III) is the dominant arsenic in groundwater since it is favored under reducing conditions. As(III) is more toxic to 
biological systems than As(V) [3]. 

Arsenic exposure via drinking water on a chronic basis can cause various types of skin lesions, skin and other 
cancers, cardiovascular, respiratory, and neurological disorders. The World Health Organization (WHO) set the limit of 10 
µg/L arsenic in drinking water. Therefore, a water treatment process is necessary to remove arsenic from drinking waters in 
order to reduce its concentration. Various treatment methods have been studied for removal of arsenic water. The major 
technologies include precipitation-coagulation, membrane separation, ion exchange, and adsorption. Adsorption 
techniques are generally considered to be promising method and have been shown to be an economically feasible 
alternative method for removing heavy metals from wastewater and water supplies.  
In this study, natural adsorbents were used to remove as As(III) ions from artificially prepared solutions. For this, nutshell 
and walnut shell were used as sorbents directly and after some modifications to remove As(III) ions. Adsorbtion studies 
were carried out using a batch method and adsorbtion parameters such as time, pH, temperature, As(III) concentration  
were researched to have the maximum absorbsion.  As(III) amount in the beginning and As(III) amount left in the solution 
after treatment the unadsorbed were determined  by using hydride generation atomic absorbtion spectrophotometer (HG-
AAS) with air-acetylene flame. Maximum adsorption was observed on nut shell which modified with FeCl3 and NaOH and 
after two hours of treatment the adsorption capacity was found 11.84 mg g -1 at pH=9.0 and 20 0C. The adsorption in 
question was compatible with Freundlich isotherm model. Thermodynamic parameters such as enthalpy change (∆H°= - 
19,84 kJ mol-1) and entropy change (∆S°= - 0,489 kJ K-1mol-1) were calculated. Free energy change (∆G°=123,5 kJ mol-1) has 
also calculated for 20 ºC. These results were indicated that the adsorption in question was heterogenic, multilayer and 
physical process. 
 
References 
1. Baskan B., Pala A., A statistical experiment design approach for arsenic removal by coagulation process using aluminum 

sulfate, Desalination, 254 (2010) 42–48. 
2. Gulbas G., et al., Arsenic removal from Aqueous System Using Natural and Modified (Kula Ebonite and Zeolite) 

Adsorbents, Environmental Progress and Sustainable Energy,31,3 (2012), 443-448 
3. Zeng L., A method for preparing silica-containing iron(III) oxide adsorbents for arsenic removal, Water Research, 37 

(2003) 4351–4358 
Keywords: Arsenic, adsorption, natural adsorbents 
 
 

 

Nexus Of Clean Energy And Clean Water 

Satinder Ahuja 

Ahuja Consulting 

28467  Calabash, NC  USA 

 

Clean energy can be produced by harnessing solar heat and wind power, or by using the inherent energy of ocean waves. 
We need to continue to look for ways to make these sources more economical. Water excels in producing clean energy, as 
exemplified by numerous hydroelectric plants that are operating all over the world.  The notable Hoover Dam was built in 
1931–35 and generates 4.2 billion KWH of electricity, providing power to Nevada, Arizona, and California. Logical planning 
can assure minimal environmental disturbances. The production of biofuels from algae and from biomass offers a good way 
to produce cleaner energy.  Another simple approach to the use of clean energy would be using hydrogen as fuel. The cost 
considerations and safety of production and utilization will be discussed. This lecture will focus on the environmental nexus 
of energy and water.  

Keywords: clean energy, water, nexus, biofuels, biomass 
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Azo dyes are the largest and most important group of dyes [1]. Generally, they are not degraded under aerobic 

conditions and contribute to the mutagenic activity of water resources polluted by various industries. The discharge of azo 
dyes into water resources can cause aesthetic problems and inhibit the light penetration and the oxygen transfer. Water 
pollution threats aquatic life and humans [2,3]. Fenton oxidation process is used widely to remove the dyes from waste-
water. The determination of decolorization rate constants is very important for the industrial applications [3,4]. The aim of 
this study was to investigate the effects of various operation parameters as a function of time on the dye decolorization and 
determine the fitting of experimental data to the three kinetic models, the first order, the second order and Behnajady-
Modirshahla-Ghanbary.  

In this study, Acid Orange 8 (AO8), Acid Red 44 (AR44), Acid Red 66 (AR66) and Direct Blue 71 (DB71) were used 
as model azo dyes. The effects of various operation parameters including [Fe2+]/[H2O2], pH, dye concentration, salt 
concentration and temperature on the decolorization of azo dyes were investigated by on-line spectrophotometric method. 
The fitting of experimental data obtained from decolorization kinetic was tested by the first order, the second order and 
Behnajady-Modirshahla-Ghanbary models. The parameters and regression coefficients of these kinetic models were 
calculated by applying of linear regression analysis for each model.  

The results of kinetic analyses showed that Behnajady-Modirshahla-Ghanbary model was the best model for 
describing the decolorization kinetic of AO8, AR44, AR66 and DB71 throughout 180 min. The parameters of Behnajady-
Modirshahla-Ghanbary model, 1/m (initial decolorization rate of dye) and 1/b (theoretical maximum dye decolorization 
fraction), were calculated at different reaction conditions. The 1/m and 1/b parameters were correlated with various 
operation parameters such as [Fe2+]/[H2O2], pH, dye concentration and temperature and mathematical equations were 
derived between the parameters of Behnajady-Modirshahla-Ghanbary model and the operation parameters. With these 
equations, the concentration of dye in the waste-water at any time during the Fenton oxidation process can be estimated. 
While the 1/m values showed an increase with increasing [Fe2+]/[H2O2] ratios for all studied dye solutions, the 1/b values 
for AO8, AR66 and DB71 displayed an increase with increasing [Fe2+]/[H2O2] ratios in the dye solutions. When the initial pH 
value of dye solution was in the range of 3.5-4.0, the 1/m and 1/b values exhibited a maximum for AO8, AR44, AR66 and 
DB71. As dye concentration increased, the 1/m values of AO8, AR44 and AR66 showed a decrease logarithmically. When 
the temperature of dye solutions increased, the 1/m values displayed a logarithmic increase.  
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Azo dyes are the largest and most important group of dyes [1]. Generally, they are not degraded under aerobic 

conditions and contribute to the mutagenic activity of water resources polluted by various industries. The discharge of azo 
dyes into water resources can cause aesthetic problems and inhibit the light penetration and the oxygen transfer. Water 
pollution threats aquatic life and humans [2,3]. Fenton oxidation process is used widely to remove the dyes from waste-
water. The determination of decolorization rate constants is very important for the industrial applications [3,4]. The aim of 
this study was to investigate the effects of various operation parameters as a function of time on the dye decolorization and 
determine the fitting of experimental data to the three kinetic models, the first order, the second order and Behnajady-
Modirshahla-Ghanbary.  

In this study, Acid Orange 8 (AO8), Acid Red 44 (AR44), Acid Red 66 (AR66) and Direct Blue 71 (DB71) were used 
as model azo dyes. The effects of various operation parameters including [Fe2+]/[H2O2], pH, dye concentration, salt 
concentration and temperature on the decolorization of azo dyes were investigated by on-line spectrophotometric method. 
The fitting of experimental data obtained from decolorization kinetic was tested by the first order, the second order and 
Behnajady-Modirshahla-Ghanbary models. The parameters and regression coefficients of these kinetic models were 
calculated by applying of linear regression analysis for each model.  

The results of kinetic analyses showed that Behnajady-Modirshahla-Ghanbary model was the best model for 
describing the decolorization kinetic of AO8, AR44, AR66 and DB71 throughout 180 min. The parameters of Behnajady-
Modirshahla-Ghanbary model, 1/m (initial decolorization rate of dye) and 1/b (theoretical maximum dye decolorization 
fraction), were calculated at different reaction conditions. The 1/m and 1/b parameters were correlated with various 
operation parameters such as [Fe2+]/[H2O2], pH, dye concentration and temperature and mathematical equations were 
derived between the parameters of Behnajady-Modirshahla-Ghanbary model and the operation parameters. With these 
equations, the concentration of dye in the waste-water at any time during the Fenton oxidation process can be estimated. 
While the 1/m values showed an increase with increasing [Fe2+]/[H2O2] ratios for all studied dye solutions, the 1/b values 
for AO8, AR66 and DB71 displayed an increase with increasing [Fe2+]/[H2O2] ratios in the dye solutions. When the initial pH 
value of dye solution was in the range of 3.5-4.0, the 1/m and 1/b values exhibited a maximum for AO8, AR44, AR66 and 
DB71. As dye concentration increased, the 1/m values of AO8, AR44 and AR66 showed a decrease logarithmically. When 
the temperature of dye solutions increased, the 1/m values displayed a logarithmic increase.  
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Dyes usually have a synthetic origin and complex aromatic molecular structures which make them more stable and more 
difficult to biodegrade [1].The conventional methods for treating dyes containing waste-waters are coagulation and 
flocculation [2] oxidation or ozonation [3] and membrane separation [4]. But these technologies do not show significant 
effectiveness or economic advantage.A new polystyrene based quaternary imidazole containing resin has been prepared 
for the extraction of acidic and basic dyes from water. Beaded polymer supports were prepared by suspension 
polymerization of vinyl benzyl chloride (0.9 mol) and ethylene glycol dimethacrylate (0.1 mol). The resulting copolymer 
beads were modified with imidazole and chloroacetic acid respectively.  

CH2 ClPP
N

N

H

CH2PP N
N

Chloroacetic acid

CH2PP N
N

ClCH2COOH 

Scheme 1. Preparation of the sorbent 

The adsorption conditions (e.g. initial dye concentration and pH) were varied to evaluate the mechanism of adsorption of 
both basic dyes and acidic dyes on the prepared sorbent. Adsorption equilibrium of both dyes at different initial 
concentrations was obtained in a series of batch experiments and the experimental data analyzed in terms of different 
adsorption isotherm models. 
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 The Mediterranean area is a peculiar geomorphologic, climatic and social environment in which the islands play a 
predominant role due to their characteristic by heavy changes in different seasons (from moderate to high temperatures 
and humidity), promotes vegetal biodiversity and biological adaptation to this particular seasonal variability. In this context 
the plants produce peculiar chemicals compounds as secondary metabolites and therefore have been used in the past for 
medical purpose. Particularly, Asteraceae family is well represented in Sardinia, Centaura and Cynara genus are widely used 
in ethnobotany since ancient time for their medical properties. Centaura calcitrapa L. as remedy against malaria fever, 
Cynara cardunculus L. as remedy used in humans to treat liver diseases. Taking into account these facts we undertook 
studies on the phytochemical composition and antioxidant activity of several samples of wild grown Centaura calcitrapa L. 
and cultivated Cynara cardunculus L. collected in Sardinia. 
 

                                                           
 Centaura calcitrapa L.       Cynara cardunculus L. 
 
 This study concerns the extraction and characterization of bioactive metabolites and is directed to achieve the 
characterization of essential oil, fatty acids, steroidic compounds, hydrocarbons and polyphenolics with aim to use them in 
future biofactories. 
In these species, we focused particularly our interest on the polyphenols fractions obtained by fresh plants with acidified 
methanol. Many interesting compounds were detected and identified, both species are characterized by high content of 
antioxidants [1] based on phenolic acids and flavonoides. A sizeable amount of chlorogenic acid, and apigenin-7-O-
glucoside, and luteolin-7-O-glucoside (C. cardunculus L.) [2] and of  apigenin-7-O-glucoronide (C. calcitrapa L.) have been 
found. 
 
References 
1. A.Pieroni, V.Janiak, C.M.Durr, S,Ludeke, E.Trachsel, M.Heinrich, Phytother.Res. 16, 467-473, (2002). 
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Nitrogen-containing heterocycles are one the most important classes ofmedicinal compounds and are structural 
components of many bioactive natural products and organic materials [1]. Copper catalyzed Ullmann-type reactions are 
traditional methods to assemble these compounds [2,3]. For a long time, these reactions were carried out at high 
temperatures and many functional groups could not be tolerated, and therefore their use was greatly limited. As an answer 
to these limitations, Hartwig and Buchwald’s palladium-catalyzed aromatic amination has become a powerful tool for the 
synthesis of a great variety of products, ranging from laboratory to technical scale [4].  

The palladium metal centers are supported and controlled by strong donor ligands. The most common ligand 
concepts comprise a wide range of phosphines, including phosphapalladacycles, cyclodiphosphazane and N-heterocyclic 
carbenes [5-7].  

Hence, in this work, we report the results of our investigations on C–N bond formation using Pd–NHC catalysts. 
These compounds can be readily synthesized directly from benzimidazolium salts and Pd(OAc)2 in DMSO and have proven 
to be highly efficient in the amination of anilines and amines to form triarylamine and secondary amines respectively  
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Abstract 

Persistence of azoxystrobin was studied in/on grapes when applied 250 g . ha-1 (recommended dose) in the 
grapes growing state of  Médéa (Algeria), namely Benchikao, in the year 2010-2011. A total of two sprays were 
given at an interval of about 7 days. Grapes and soil samples were collected after two spray, extracted and 
analysed by High Performance Liquid Chromatography (HPLC) and/or HPLC/MS. The residue levels decreases 
significantly with washing the fruit. In our case it decreases on average by 30% compared to the rates found in 
the skin and 43% relative to the level found in the pulp. The results are found to have matches with previous 
work. On the other hand, the highest rate of residue was found on the skin of the fruit. The rates of the 
azoxystrobin residus were found in all crops vary between 0.25 mg.kg-1 and 0.65 mg.kg-1. This is in accordance 
with the European standard 396/2005/EC. Residues of azoxystrobin were much below the prescribed MRL (0.5 
mg kg-1) after 21 days. On the other hand, the persistence of azoxystrobin in soil samples was conducted using 
accelerated solvent extraction "ASE" and chromatographic analysis GC / ECD. The results of the 
chromatographic analysis showed the persistence of the pesticide after 5-6 weeks of treatment. Which an 
amount of 1.35 mg.kg-1 for soil samples collected at the foot of the first row and 0.56 mg.kg-1 in soil collected at 
the foot of the second row of the vineyard has been confirmed. 
 

 

Key Words: Chromatography - Pesticide residues - Grapes- Soil. 
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Electrospun polystyrene fibers incorporated with potassium salts of pyrazole-1-carbodithioate and imidazole-1-
carbodithioate were employed as sorbents for heavy metals from aqueous environments. The equilibrating time, initial 
metal concentrations and sorbent mass for optimal adsorption were 40 min, 5 mg/ℓ and 8 mg respectively. The optimal pH 
for metal ion uptake was between 6.3 and 9.0 and was found to be dependent on the basicity of the ligands. Protonation 
constants for the ligands in aqueous solutions were determined potentiometrically and the pK of the imidazole was 6.82 
while that of the pyrazole was 3.36. The efficiencies of adsorption and desorption of metals on the imidazolyl-incorporated 
sorbents were more than 95% up to the fifth cycle of usage. The limits of quantification were  0.0145 mg/ℓ for all the 
metals. Accuracy of the determinations, expressed as relative error between the certified and the observed values of 
certified reference groundwater were  0.2% with relative standard deviations < 3%. Electrospun polystyrene fibers 
incorporated with imidazoles proved to be efficient sorbents for divalent heavy metal ions in aqueous environments as 
their efficiencies exceeded those of chitosan microspheres, ion imprinted composites, amino-functionalised mesoporous 
materials and most of the biomass-based sorbents previously reported. 

Keywords: electrospinning, polystyrene, heavy metals, diazole 
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Cationic dyes known as basic dyes are widely used in acrylic, nylon, silk, and wool dyeing. A large volume of dye 
contaminated effluent is discharged in textile dyeing processes, and 10–15% of the dye is lost in the dye effluent. The 
colored wastewater damages the aesthetic nature of water and reduces the light penetration through the water’s surface 
and the photosynthetic activity of aquatic organisms due to the presence of metals, chlorides, etc., in them [1]. Removal of 
such compounds are difficult while many physical and chemical methods including adsorption, coagulation, precipitation, 
filtration, ozonation, and oxidation have been used for the treatment of dye-containing effluent The adsorption process 
provides an attractive alternative for the treatment of contaminated waters, especially, if the sorbent is inexpensive [2]. In 
this study pretreated coffee wastes by NaOCl was used as adsorbent for the investigation of the adsorption kinetics and 
isotherms parameters of the basic dye (Basic blue) from aqueous solutions at various concentrations (5–25 mg/L), 
adsorbent doses (4–10 g/L) and solution pH (4–8.5). The result showed that the adsorption capacity of the dye increased 
with increasing initial dye concentration, adsorbent dose and solution pH. Four kinetic models, the pseudo-first- and 
second-order equations, Elovich equation and the intraparticle diffusion models were selected to follow the adsorption 
process. 
Kinetic parameters, rate constants, equilibrium adsorption capacities and related correlation coefficients for each kinetic 
model were calculated and discussed. The kinetics of adsorption of the basic dye followed pseudo-second-order kinetics. 
The adsorption equilibrium data obeyed Langmuir isotherm. In order to reduce the total number of experiments to achieve 
the best conditions of the batch adsorption procedure, adsorption of basic blue in aqueous solution by pretreated coffee 
wastes was studied using Response Surface Methodology. A Box–Behnken design was performed to evaluate the effect of 
initial dye concentration, initial solution pH and adsorbent doses on the amount of dye adsorbed at equilibrium. Initial pH 
played the most important effect on the adsorbed amount of basic blue. The linear effect of 
initial dye concentration, its interaction effect with initial pH and the quadratic effect of pH were shown to be very 
significant. 
 
Keywords: dye, adsorption statistical analysis, low cost adsorbent 
References: 
1. H. Zollinger, Colour Chemistry—Synthesis, Properties and Application of Organic Dyes and Pigments, VCH, New York, 
(1987). 
2. S.B. Wang, Y. Boyjoo, A. Choueib, Z.H. Zhu, Water Res. 39. 129–138 (2005).  

 

 



Green, Sustainable and Environmental 
Chemistry / GSEC-P-03

15.08.2013 / POSTER PRESENTATIONS

18:00–19:00

1601

Box–Behnken Design Optimization Of Basic Blue 41 Adsorption Onto 
Pretreated Coffee Wastes  

 
F. Atmani 1,  N. Yeddou Mezenner2 ,  A. Hamadi2, H. Kais2 ,  F.Medjene2  

 
1Faculty of Technology, University Blida, Algeria  

2Laboratory of Chemical Engineering, Faculty of Mechanical and Chemical Engineering 
University of Sciences and Technology Houari-Boumediene, USTHB, BP 32 El Alia,  

Bab Ezzouar 16111, Algiers, Algeria 
   E: mail: datmani@yahoo.fr 

 
Cationic dyes known as basic dyes are widely used in acrylic, nylon, silk, and wool dyeing. A large volume of dye 
contaminated effluent is discharged in textile dyeing processes, and 10–15% of the dye is lost in the dye effluent. The 
colored wastewater damages the aesthetic nature of water and reduces the light penetration through the water’s surface 
and the photosynthetic activity of aquatic organisms due to the presence of metals, chlorides, etc., in them [1]. Removal of 
such compounds are difficult while many physical and chemical methods including adsorption, coagulation, precipitation, 
filtration, ozonation, and oxidation have been used for the treatment of dye-containing effluent The adsorption process 
provides an attractive alternative for the treatment of contaminated waters, especially, if the sorbent is inexpensive [2]. In 
this study pretreated coffee wastes by NaOCl was used as adsorbent for the investigation of the adsorption kinetics and 
isotherms parameters of the basic dye (Basic blue) from aqueous solutions at various concentrations (5–25 mg/L), 
adsorbent doses (4–10 g/L) and solution pH (4–8.5). The result showed that the adsorption capacity of the dye increased 
with increasing initial dye concentration, adsorbent dose and solution pH. Four kinetic models, the pseudo-first- and 
second-order equations, Elovich equation and the intraparticle diffusion models were selected to follow the adsorption 
process. 
Kinetic parameters, rate constants, equilibrium adsorption capacities and related correlation coefficients for each kinetic 
model were calculated and discussed. The kinetics of adsorption of the basic dye followed pseudo-second-order kinetics. 
The adsorption equilibrium data obeyed Langmuir isotherm. In order to reduce the total number of experiments to achieve 
the best conditions of the batch adsorption procedure, adsorption of basic blue in aqueous solution by pretreated coffee 
wastes was studied using Response Surface Methodology. A Box–Behnken design was performed to evaluate the effect of 
initial dye concentration, initial solution pH and adsorbent doses on the amount of dye adsorbed at equilibrium. Initial pH 
played the most important effect on the adsorbed amount of basic blue. The linear effect of 
initial dye concentration, its interaction effect with initial pH and the quadratic effect of pH were shown to be very 
significant. 
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Strong colours imparted by the dyes pose aesthetic and ecological problems to aquatic ecosystems. Because of their 
complex molecular structures and large size, most of the dyes are considered non oxidizables by biological treatments. Thus 
their decolourization is one of the indispensable processes in wastewater treatment.  Colour is a property of food stuffs 
that makes them visually attractive. It facilitates the distinction between ripe and unripe, fresh and old, and further more 
indicates the flavour of a food. In ancient times, only naturally occurring food colour additives were used to colour foods, 
drugs and cosmetics. Today the synthetic colours are being preferred to natural colours due to their low cost and high 
tinctorial power. 
 
The present study is devoted to removal the acid Red 18 (E-124) using adsorption technique.  
Several low-cost adsorbents have been investigated to remove acid dyes from aqueous solutions. These include coal fly ash 
, eggshell , activated carbons prepared from seed sells, activated carbons prepared from sunflower seed hull , eggshell 
membrane . 
 
This study explored the feasibility of utilizing waste iron hydroxide-ESM as adsorbent for removal dye under different 
experimental conditions. In our experiments the batch sorption is studied with respect to solute concentration (5-
140mg/L), contact time, mixture dose (2.5-20g/L), iron dosage (1-10mg Fe3+/g of ESM) and solution pH (2.5-5).  
Eggshell membrane (ESM) is located on the inner surface of the shell, which contains polysaccharides and polypeptide. 
 
The kinetics of E124 (AR 18) sorption by waste material were fast, reaching 48 % of the total adsorption capacity in three 
minutes (T= 20°C, pH =2.5, Ci=5mg/L). 
The Langmuir and Freundlich, adsorption models were applied to experimental equilibrium data the isotherm constants 
were calculated using linear regression analysis. However, Freundlich isotherm displayed a better fitting model than 
Langmuir. 
 
A comparison of kinetic models applied to the adsorption of acid red 18 onto iron hydroxide-eggshell membrane was 
evaluated for the pseudo second-order and intraparticle diffusion kinetics models. The experimental data fitted very well 
the pseudo second order kinetic model and also followed by intraparticle diffusion model up to 3min, whereas diffusion is 
not only the rate controlling step. 
 
 
Keywords:  Adsorption, acid dye; Kinetics; Modelization, Equilibrium,  
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In this study, preparation of polypyrrole (PPy) and its nano composite containing nano alumina (NA) was discussed, and 
their capability to removal of reactive orange 16 (RO16) from aqueous solution was studied. Polypyrrole (PPy) synthesized 
chemically and coated on nano alumina. The removal of RO16 was investigated using PPy, and PPy/NA nano composite, 
respectively. The products were investigated in terms of morphology and chemical structure with scanning electron 
microscopy (SEM) and Fourier-transform infrared spectroscopy (FTIR), respectively. Batch studies were performed to 
evaluate the influence of various experimental parameters like pH, adsorbent dosage and contact time. Optimum 
conditions for RO16 removal were found to be pH 2, adsorbent dosage of 0.1 g/L, equilibrium time 60 min. 

 
Keywords: Adsorption, Polypyrrole, Alumina, Reactive Orange 16 
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In this study, preparation of polypyrrole (PPy) and its nano composite containing nano alumina (NA) was discussed, and 
their capability to removal of reactive orange 16 (RO16) from aqueous solution was studied. Polypyrrole (PPy) synthesized 
chemically and coated on nano alumina. The removal of RO16 was investigated using PPy, and PPy/NA nano composite, 
respectively. The products were investigated in terms of morphology and chemical structure with scanning electron 
microscopy (SEM) and Fourier-transform infrared spectroscopy (FTIR), respectively. Batch studies were performed to 
evaluate the influence of various experimental parameters like pH, adsorbent dosage and contact time. Optimum 
conditions for RO16 removal were found to be pH 2, adsorbent dosage of 0.1 g/L, equilibrium time 60 min. 
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The wintertime concentrations and the diel cycles  of n-alkanes and  polycyclic aromatic hydrocarbon (PAHs) associated to 
atmospheric particulate matter with aerodynamic diameter lesser than 10 µm (PM10) were determined at the biggest 
student residence in Algeria located in Bab-Ezzouar, 15 km south-east from Algiers city area.  Samplings were carried out 
from December 2009 to March 2010, and organic compounds were characterized using gas chromatography coupled with 
mass spectrometric detection (GC-MSD). Volatile PAHs were also monitored inside some student residence rooms in order 
to evaluate the impact of indoor air pollution to the student health. For sake of comparison, aerial concentrations of n-
alkanes and PAHs were determined in parallel in Oued Smar industrial zone and two suburban areas, all located in Algiers. 
Total concentrations recorded in CUB1 student residence ranged from 101 to 204 ng m-3 for n-alkanes and from 8 to 87 ng 
m-3 for PAHs. Diel cycles have shown that while concentrations of n-alkanes peaked at morning and afternoon-evening 
times and droped at night, those of PAHs exhibited higher levels at morning and night times and lower levels at afternoon-
evening  likely due to the reactivity of some PAHs. As expected the indoor levels of PAHs were larger than in outdoor of the 
student residence and were of serious health concern. Overall the concentrations of n-alkanes and PAHs were as high as 
those observed in industrial zone and higher than the two suburban sites. 
 
Keywords: Environmental pollution; PAHs; indoor air pollution; health impact; Algiers city area 
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ABSTRACT 
 
The conventiel processes to treat this kind of wastewater such as as separation processes . In this work , a 
purification technique by synergism  applied to the systems : Cd2+, Ni2+ and Co2+ 
The solvent extraction is largely used, it became one of the techniques which experienced the most significant 
development, consequently to the rise of the raw material prices mineral and to the generalized preoccupation 
with an environmental protection. It is profitable for recovery, the separation and the purification of metals. 
The chemical parameters have allowed us to obtain the variables giving the optimum extraction efficiency for 
diluted solutions of Cd(II) ; Ni(II) and Co(II). 
The fundamental parameters influencing the   extraction synergism by mixing differents extractants of the Cd2+, 
Ni2+ and Co2+ have been examined. 
The  extraction synergism by (TOPO) / (HDEHP) of the Cadmium from orthophosphoric  acid solutions with the 
kerosene solution of  were  investigated.  
In the study, the extraction synergism by (TBP)/(HDEHP)   of Nickel and Cobalt from chlorhydric acid solutions 
with the kerosene were  investigated.  
 
The process purification by extraction synergism would be particularly judicious in the case of the treatments 
of the industrial wastes containing heavy metals, it is very sparing out of water and raw materials (recycling of 
the reagents and extractants).  
 
 
 
Key words: Purification, synergism , cadmium, nickel, cobalt ,treatment. 
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Some of derivative pyridine compound are widely applied in different areas of technology due to their diversified properties 
[1]. Because of their spectroscopic properties they are commonly used as laser dyes and fluorescence probes and because 
of their strong charge shift upon light excitation they are employed as fluorescence indicators of neurons properties in 
medicine [2]. This property can also be used to detect the variations of potentials in the membrane. Their strong viscosity 
dependence on the photo physical properties offers several applications in polymer science and analytical chemistry. In this 
work, the synthesis and properties of some compound based on quaternary salts are described. The classical synthesis 
requires drastic conditions [3]. Our approach is original; compounds are prepared by condensation of quaternary salts using 
DBU. 

Key words: Synthesis, quaternary salts, green chemistry. 
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The present work was undertaken with a view of exploiting new methods for the synthesis of compounds from derivative 
pyridine. We show that some principles of green chemistry [1] can be applied to these syntheses; the reaction is carried out 
without solvent [2]. The disadvantages of the conventional method [3] encouraged us to design and develop in the context 
of green chemistry a rapid procedure and practice for this preparation. Yields of the compounds were appreciable. This 
series was synthesized by condensing aldehydes under basic conditions. 
 

Key words: Synthesis, heterocycles, green chemistry. 
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The present work was undertaken with a view of exploiting new methods for the synthesis of compounds from derivative 
pyridine. We show that some principles of green chemistry [1] can be applied to these syntheses; the reaction is carried out 
without solvent [2]. The disadvantages of the conventional method [3] encouraged us to design and develop in the context 
of green chemistry a rapid procedure and practice for this preparation. Yields of the compounds were appreciable. This 
series was synthesized by condensing aldehydes under basic conditions. 
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Photocatalytic Degradation Of Benzene Derivatives On N- Doped Tio2 
Catalyst 
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Most of the dyes produced by dyeing, painting and textile industries contain different organic contaminants, which are toxic 
and carcinogenic, and thus they have imposed a serious problem in environments [1]. Therefore removal of such toxic 
contaminants is a major focus for environmental pollution. In recent years nanosized TiO2 has become a popular 
photocatalyst [2-4] for the removal of such toxic organic contaminants. The popularity of TiO2 as a photocatalyst is due to 
its various inherent merits, such semiconductor nature, high photocatalytic activity of anatase form [5], chemical stability, 
low cost and non-toxicity. The photocatalytic degradations of benzene derivatives were studied in the presence of N-doped 
TiO2. 

Keywords : photocatalyst, TiO2, degradation, benzene derivatives. 
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The synthesis of  polyurethanes, highly biocompatible  and  strong adhesive properties,  is very important for medical 
applications [1-2]. The study involves synthesis, characterization, examination of adhesive properties of polyurethanes, 
using natural polyol resources (maltose, polyethylene glycol 200 (PEG)) and non-aromatic isocyanate (4,4 '-methylene bis 
(cyclohexyl diisocyanate). The ratios of PEG–maltose monomer units in the polyols and isocyanate-(PEG-maltose) monomer 
units were of (95:5, 90:10, and 85:15) and 1:1, respectively. Characterization of the synthesized polymers were determined 
by FTIR, TGA, DTA,  liquid contact angle and adhesive properties.   
        

    
Figure 1 A) The FTIR spectra of maltose-based polyurethanes (MPU). B) Adhesion test, measurement results of maltose-
based polyurethanes. 
 
In Figure 1A, disappearance of isocyanate peak in near 2200 cm-1 is a marker of completion of the polymerization or 
absence of monomer residues. At figure 1B, the highest adhesive strength of the polyurethanes (0.15 g) was determined at 
225.0±45.0 kPa after 24 h of cure. Therefore, maltose-based polyurethanes may be applied in medical area as adhesive 
materials. 
 
 
References 
1. G. Oertel, Polyurethane handbook. (Hanser Publishers; New York: 1985). 
2. K. Gorna, S.Gogolewski. Poly. Deg. Stab. 75, 113–122 (2002). 
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The synthesis of  polyurethanes, highly biocompatible  and  strong adhesive properties,  is very important for medical 
applications [1-2]. The study involves synthesis, characterization, examination of adhesive properties of polyurethanes, 
using natural polyol resources (maltose, polyethylene glycol 200 (PEG)) and non-aromatic isocyanate (4,4 '-methylene bis 
(cyclohexyl diisocyanate). The ratios of PEG–maltose monomer units in the polyols and isocyanate-(PEG-maltose) monomer 
units were of (95:5, 90:10, and 85:15) and 1:1, respectively. Characterization of the synthesized polymers were determined 
by FTIR, TGA, DTA,  liquid contact angle and adhesive properties.   
        

    
Figure 1 A) The FTIR spectra of maltose-based polyurethanes (MPU). B) Adhesion test, measurement results of maltose-
based polyurethanes. 
 
In Figure 1A, disappearance of isocyanate peak in near 2200 cm-1 is a marker of completion of the polymerization or 
absence of monomer residues. At figure 1B, the highest adhesive strength of the polyurethanes (0.15 g) was determined at 
225.0±45.0 kPa after 24 h of cure. Therefore, maltose-based polyurethanes may be applied in medical area as adhesive 
materials. 
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Abies cilicia is a species of conifer in the Pinaceae family. Abies cilicia resin has been used to treatment of disease with 
healing properties as a traditional antiseptic in Anatolia. Polyphenol-rich fractions of medicinal plants are known with 
antimicrobial properties against clinical strains of bacteria [1-2]. Therefore, this study aims the analysis of polyphenol 
component and antioxidant properties of Abies cilicia resin. 
Resin samples were evaluated for their antiradical capacities, reducing power, β-carotene bleaching method, total phenolic 
contents and individual phenolic compounds which were recovered by means of pressurized liquid extraction (PLE). 
 
Table 1: Content of polyphenols in Abies cilicia  resin. 

Polyphenols Identified 
mg/100 g Abies Cilicia 

Resin Polyphenols Identified 
mg /100 g Abies Cilicia 

Resin 

Qenin Chloride 126.13 Quercetin 2.91 
Gallic Acid 0.71 Hesperidin 641.61 

Epicatechin 1013.17 Naringin 300.55 

Catechin 90.34 p-Coumaric Acid 859.14 

Phloridzin Dihydrate 824.61 Myricetin ND 

Chlorogenic Acid 274.53 Delphinidin Chloride ND 

Caffeic Acid 177.60 Ellagic Acid ND 

 
The results showed that major polyphenolics in Abies cilicia resin were epicatechin,              p-coumaric acid, phloridzin 
dihydrate and hesperidin. The amount of total phenolic compounds in Abies cilicia resin were identified as 93.58 mg gallic 
acid / g Abies cilicia resin. In addition, DPPH, ABTS, reducing power and β-carotene bleaching test results of resin samples 
were measured as 47.84. 16.61. 92.31 and 5.93 mg equivalent Trolox/g resin, respectively. As a result of, Abies cilicia resin 
can be investigated with the purpose of use in areas such as medicine and pharmacy due to high content of polyphenols 
and antioxidant capacity. 
 
References 
1. K. Konaté. A. Hilou. JF. Mavoungou. Annal. Clinical Microbiol. and Antimicrobials 11-15 (2012). 
2. J.Y. Hwang. Food Research International 639-647 (2001). 
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Composition and antioxidant properties of honey have differentiated according to obtained from the reyin, climatic factors, 
handling and storage. In addition to heat treatment in order to prevent crystallization of honey is exposed to during storage 
[1-2]. The aim of this study was to investigate the antioxidants properties and HMF level of honey samples collected from 
eight different region of Turkey depend on four different temperature. 
 In this study, honey samples were collected from different region of Turkey ( Malatya, Adiyaman, Gümüshane, Istanbul, 
Aydın, Trabzon, Tekirdağ and Erzurum).  Honey samples were subjected to heat treatment at 20, 35, 50, and 65 oC for 30 
min. Heat-treated honey samples were evaluated for their antiradical capacities, reducing power, β-carotene bleaching 
method, total phenolic contents and HMF levels. Total phenolic level of honey samples were  determined in range from 
0.40 to 0.26 mg  gallic acid/g honey. The radical scavenging activity and total phenolic levels of honey samples was 
determined in difference depend on the temperature. In addition to HMF levels also changed depend on the temperature. 
These results demonstrate that chemical composition and antioxidant properties of honey may be effect from storage 
conditions and heat-treatment. 
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Composition and antioxidant properties of honey have differentiated according to obtained from the reyin, climatic factors, 
handling and storage. In addition to heat treatment in order to prevent crystallization of honey is exposed to during storage 
[1-2]. The aim of this study was to investigate the antioxidants properties and HMF level of honey samples collected from 
eight different region of Turkey depend on four different temperature. 
 In this study, honey samples were collected from different region of Turkey ( Malatya, Adiyaman, Gümüshane, Istanbul, 
Aydın, Trabzon, Tekirdağ and Erzurum).  Honey samples were subjected to heat treatment at 20, 35, 50, and 65 oC for 30 
min. Heat-treated honey samples were evaluated for their antiradical capacities, reducing power, β-carotene bleaching 
method, total phenolic contents and HMF levels. Total phenolic level of honey samples were  determined in range from 
0.40 to 0.26 mg  gallic acid/g honey. The radical scavenging activity and total phenolic levels of honey samples was 
determined in difference depend on the temperature. In addition to HMF levels also changed depend on the temperature. 
These results demonstrate that chemical composition and antioxidant properties of honey may be effect from storage 
conditions and heat-treatment. 
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Cancer is unstoppable proliferation so uncontrolled cell division that in the cells in living tissue and the phenomenon of the 
tumor occurs. Cancer is a malignant tumor that devastated tissues and organs [1]. Anticancer drug research continues to 
fight cancer at a great pace. Anticancer drug molecules can be used the present preclinical level and these molecules are 
synthesized very much and promising results have been obtained. [2-4].   
Carbene is carbon compounds of disubstituted that the six electrons in the valence shell and neutral. Methane is detached 
from two protons and come in different groups instead of hydrogen. N-heterocyclic carbene (NHC) compounds have 
anticancer properties recently begun to be explored. NHC ligand-metal complex has a specific cytotoxicity. Anticancer 
activity, of particularly palladium, copper, silver and gold complexes discovered that is greater than the cis-platinum. 
In this study investigation of the metal-NHC compounds aimed of applicability the cytotoxic effects of anticancer drug in the 
detection and treatment of HepG2 cell line in vitro. Based on this, the compounds of metal-NHC prepared by the 
application of different concentrations of separately LD50 values were obtained by MTT assay. NHC LD50 values of the 
complexes; 
 

  
                                                              AK-21                AK-32               AK-117 
 
According to the results of this study, the compounds existing anti-cancer agents such as NHC µM level regarding the 
availability of these compounds show anticancer activity are promising. 
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The free radical scavenging capacity of fresh quince (Cydonia oblonga) fruits cultivated in the the Canakkale province, 
Turkey were determined by using the free radical 1,1’-diphenyl-2-picrylhydrazyl (DPPH) scavenging method. Methanolic 
extract of the fresh quince fruits was prepared and the DPPH scavenging capacity was compared with that of butylated 
hydroxytoluene (BHT) and ascorbic acid. The % inhibition level of the methanolic extract of quince was found to be 
91.62±0.45. The extract of quince exhibited EC50 inhibition values (defined as the concentration of the compounds that was 
able to inhibit 50 % of the total DPPH radicals) similar to that of ascorbic acid. The total phenolic and flavonoid contents of 
the fresh quince fruits were found to be 226.11±4.23 μg gallic acid / g fresh fruit and 419.45±5.62 μg rutin / g fresh fruit, 
respectively. Nutritional evaluations show that the consumption of fresh fruits is important, since fruits are good sources of 
bioactive compounds such as phenolics, having beneficial health effects. Thus, the determination of total phenolic and 
flavonoid content of quince is of significance. 
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The free radical scavenging capacity of fresh quince (Cydonia oblonga) fruits cultivated in the the Canakkale province, 
Turkey were determined by using the free radical 1,1’-diphenyl-2-picrylhydrazyl (DPPH) scavenging method. Methanolic 
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the fresh quince fruits were found to be 226.11±4.23 μg gallic acid / g fresh fruit and 419.45±5.62 μg rutin / g fresh fruit, 
respectively. Nutritional evaluations show that the consumption of fresh fruits is important, since fruits are good sources of 
bioactive compounds such as phenolics, having beneficial health effects. Thus, the determination of total phenolic and 
flavonoid content of quince is of significance. 
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A new antimicrobial peptide (AMP) with amino acid sequence CAGKKAGLFSILKGVGK, net charge +4 and alpha-helical 
structure was designed by bioinformatic tools and synthesized by solid phase-chemistry using Fmoc methodology [1]. 
Subsequently, this peptide was purified and then characterized by high performance liquid chromatography (HPLC) and 
mass spectrometry (MALDI TOF). Additionally, gold nanoparticles (AuNPs) were synthesized by chemical reduction of 1 mM 
HAuCl4 with 1 mM NaBH4. An in situ functionalization of synthesized gold nanoparticles with the synthetic peptide was 
performed adding 1mg/mL of the peptide to gold nanoparticles in order to obtain AuNPs coated with the peptide by self-
assembling [2].  Finally, functionalized AuNPs were effective as antimicrobial compounds against methicillin-resistant S. 
aureus (MRAS) [3]. 

    
Figure 1. A) MALDI-TOF Mass-spectrum of synthetic peptide CAGKKAGLFSILKGVGK B) Scheme representing preptide-
functionalyzed AuNPs. 
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The development of cruzain inhibitors has been motivated by the urgent need for novel and better drugs against Chagas’ 
disease [1,2]. Here we report the structure-based lead optimization of a class of noncovalent cruzain inhibitors, starting 
from an inhibitor previously co-crystallized with the target enzyme (Ki = 0.8 µM). With the goal of achieving a better 
understanding of the structure activity relationships, we have synthesized and evaluated a series of over 40 analogues, 
leading to the development of a very promising competitive inhibitor (3r, IC50 = 200 nM, Ki = 82 nM ). The preliminary 
cytotoxicity and in vitro trypanocidal activity of the most potent cruzain inhibitors were evaluated, confirming the potential 
of these compounds for the development of drug candidates for the treatment of Chagas’ disease. 

 
Figure 2: Schematic overview of the Structure Based Drug Design and Ligand Based Drug Design methodologies used in this 
work.    
 
References 
1. J. R. Coura and P. A. Viñas, Nature 465: S6- S7 (2010). 
2. J. Clayton, Nature 465: S12-5 (2010).  
Keywords: Cruzain, Chagas' Disease, Trypanosoma cruzi, synthesis, biological evaluation, Structure Based Drug Design, 

Structure Activity Relationships 



Life Chemistry / LC-P-03

15.08.2013 / POSTER PRESENTATIONS

18:00–19:00

1615

Noncovalent And Nonpeptidic Cruzain Inhibitors As Anti-Trypanosoma Cruzi 
Agents: Synthesis, Biological Evaluation And Structure-Activity Relationships 

 
I. Pauli1 R. S. Ferreira1,2, M. A. Dessoy1,3, M. L. Souza1, R. Krogh1, A. I. L. Sales1, G. Oliva1, L. C. 

Dias3, A. D. Andricopulo1. 
 

1 Laboratório de Química Medicinal e Computacional, Instituto de Física de São Carlos, 
Universidade de São Paulo, Av. Trabalhador São-carlense, 400, São Carlos - São Paulo - 

13566-590, Brazil 
2 Departamento de Bioquímica e Imunologia, Universidade Federal de Minas Gerais, Av. 

Antônio Carlos 6627, Belo Horizonte - MG 31270-901, Brazil 
3 Instituto de Química, Universidade Estadual de Campinas, Barão Geraldo, 6154 – Campinas 

- SP 13084-971, Brazil 
Presenting author: ivanipauli@usp.br 

The development of cruzain inhibitors has been motivated by the urgent need for novel and better drugs against Chagas’ 
disease [1,2]. Here we report the structure-based lead optimization of a class of noncovalent cruzain inhibitors, starting 
from an inhibitor previously co-crystallized with the target enzyme (Ki = 0.8 µM). With the goal of achieving a better 
understanding of the structure activity relationships, we have synthesized and evaluated a series of over 40 analogues, 
leading to the development of a very promising competitive inhibitor (3r, IC50 = 200 nM, Ki = 82 nM ). The preliminary 
cytotoxicity and in vitro trypanocidal activity of the most potent cruzain inhibitors were evaluated, confirming the potential 
of these compounds for the development of drug candidates for the treatment of Chagas’ disease. 

 
Figure 2: Schematic overview of the Structure Based Drug Design and Ligand Based Drug Design methodologies used in this 
work.    
 
References 
1. J. R. Coura and P. A. Viñas, Nature 465: S6- S7 (2010). 
2. J. Clayton, Nature 465: S12-5 (2010).  
Keywords: Cruzain, Chagas' Disease, Trypanosoma cruzi, synthesis, biological evaluation, Structure Based Drug Design, 

Structure Activity Relationships 

Natural Products And Synthetic Compounds In The Cancer Research:  
Biological Screening Of New Antimetastatic Agents 

 
W. F. Altei1, L. B. Salum1, L. D. Chiaradia2, M. N. Sechini Cordeiro2, E. Winter3, B. Mattei3, R. R. 
Canevarolo4, H. N. Daghestani5, M. C. Santos-Silva6, T. B. Creczynski-Pasa3, J. A. Yunes4, R. A. 

Yunes2, R. J. Nunes2, B. W. Day7 and A. Vogt8, A. D. Andricopulo1 

1Laboratório de Química Medicinal e Computacional, IFSC – USP, São Carlos – SP, Brasil. 
2Laboratório Estrutura e Atividade – UFSC, Florianópolis – SC, Brasil. 

3Departamento de Ciências Farmacêuticas - UFSC, Florianópolis – SC, Brasil. 
4Centro Infantil Boldrini, Campinas – SP, Brasil. 

5 Department of Structural Biology, University of Pittsburgh, Pittsburgh, PA 15260, USA. 
6Departamento de Análises Clínicas – UFSC, Florianópolis – SC, Brasil. 

7 Department of Pharmaceutical Sciences, University of Pittsburgh, Pittsburgh, USA. 

8The University of Pittsburgh Drug Discovery Institute, University of Pittsburgh, Pittsburgh, 
USA. 

 wanaltei@yahoo.com.br 
            

Despite the development of advanced therapies, most cancer deaths are due to metastasis resistant to conventional 
treatments.1 Aiming to find new molecules acting on metastasis of tumor cells, our group has evaluated series of synthetic 
and natural compounds for its ability to inhibit cancer cell migration, using the wound healing and Boyden-chamber 
assays. Besides biological screening, we performed structure-activity relationship studies to identify important chemical 
features of the compounds. By using this approach, we were able to find potent cell migration inhibitors belonging to 
diverse chemical classes, including natural and synthetic molecules. In addition, we developed more potent analogues, as 
the 3,4,5 trymetoxychalcones, planned after the study of the importance of the 3,4,5-trimethoxyphenyl motif for cell 
migration inhibition.2 Together, our findings represent important improving toward the investigation of anti-metastatic 
compounds, showing cell-based biological screening as an important tool for Medicinal Chemistry applied to cancer 
research.  

 
Figure 1. Schematic overview of the methodology used in this work. 
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In our country we use algae of the genus Nostoc "cushuro"  as nutritious food in casseroles and desserts. According to 
scientific studies have high nutritional value in carbohydrates, proteins, fiber, highlighting its thickener power. 
The study developed: Collection (Junín, Ancash, Cajamarca, Lima), stabilization, extraction of polysaccharides, 
Physicochemical, microbiological, toxicological, metal, residual solvents analyses and nutritious food processing with the 
polysaccharides (ice cream, flan, jam, chocolate, pudding, porridge) and their physicochemical and sensory evaluation. 
Upon completion of the development of the study, it was found the following results: pH of neutral isolated 
polysaccharides  7.115 (N. sphaericum) and 7.279 (N. commune). Viscosity 38.3 cps (N. sphaericum) and 4.5 cps (N. 
commune). Gel point; 75.013%  (N. sphaericum and 8.812% (N. commune). Analysis of metals within the acceptable 
parameters and free residual solvent. In The microbiological analysis It was not found  pathogenic microorganisms. The 
toxicological analysis (acute toxicity), the lethal dose 50 (LD50) in mice of N. sphaericum was 1500 mg/Kg and N. commune 
over 2000 mg/Kg. 
Physicochemical evaluation of food products obtained: pH 3.73 to 6.80 at 25 ° C, 35 ° to 70 ° Brix degree, apparent density 
1.63 to 1.87 (g/mL), viscosity of 3,000 to 1900,000 cps. It was obtained products of pleasant flavor, improve their texture, of 
low cost, which It facilitates the extraction in an industrial scale. 
Keywords: nostoc, viscosity, polysaccharides, microbiological, residual solvent. 
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Paraquat (PQ) (1-10-diethyl-40-bipyridylium dichloride) has a wide usage in plant protection, and is an effective herbicide. 
PQ is also a potent ROS inducer [1-2], such as superoxide anion, singlet oxygen as well as hydroxyl and peroxyl radicals [3]. 
ROS stimulates cell death through oxidative damage of molecules and leads to lipid peroxidation, protein deficits, and 
mitochondrial dysfunction. N-acetylcysteine amide (NACA) is a new molecule with powerful antioxidant properties, 
synthesized after neutralizing the carboxyl group of N-acetylcysteine (NAC) [4]. 

In the study, thirty Adult Wistar Albino rats were divided three groups as group 1: control (n=10), group 2: 
Paraquat (10 mg/kg) (n=10) and group 3: Paraquat (10 mg/kg) + NACA (100 mg/kg) (n=10). NACA was administrated by 
intraperitoneal 30 min before paraquat injection.  Paraquat administration was carried out by subcutaneous injection twice 
a week.  Performance was planned for a period of twenty eight days. At the end of this period, rats were sacrificed and lung 
tissues were taken. In the tissues, primary antioxidant enzymes, malondialdehyde (MDA), total glutathione (tGSH) and nitric 
oxide (tNO) levels were measured. In addition, the tissues were examined histologically. The obtained data were evaluated 
statistically by One Way ANOVA test. According to biochemical data, MDA levels exhibited significant increase (p <0.01) 
when PQ group was compared to the control group, whereas NACA-treated group showed significant decline (p <0.05). In 
addition, significant increasing (p <0.001) of tGSH level in NACA administration group is another outstanding result 
compared with the PQ group.  Our histological data are consistent with the protective properties of NACA in terms of 
biochemical data.  

As a result, NACA significantly reduced lung damage that may have occurred after the process of oxidative stress 
with PQ exposure. In addition, the curative effect of NACA was concluded to have an important regulatory role in GSH 
metabolism which was impaired with PQ. 
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Considering the well-known fluorescence properties of indolizines1 and increasing importance of fluorescence 
spectroscopy2 in both biological and environmental analysis, we were interested in the synthesis of novel indolizines 
systems suitable for use in fluorometric analysis. 
In the aim to create new fluorescent makers for biological systems, the present work describe the regioselective synthesis 
of new series of substituted indolizines by 1,3-dippolar cycloaddition from pyridinium heterocycles, bromoacetophenones 
and alkynes via an “one-pot three component” method.  
The influences of different internal and external factors (substituents, solvents, pH, and ionic strength) on the fluorescence 
of the synthesized products were evaluated.  
Since the fluorescence and absorbtion spectroscopy can offer important information regarding the binding mode of small 
molecules (fluorophores or drugs) on the nucleic acids3, we have investigate by fluorimetric titration and absorbtion 
spectroscopy the interaction between caw thymus DNA and some of the indolizines synthesised by us. 
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UEFISCDI, project number PN-II-ID-PCE-2011-3-0226 
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Since the fluorescence and absorbtion spectroscopy can offer important information regarding the binding mode of small 
molecules (fluorophores or drugs) on the nucleic acids3, we have investigate by fluorimetric titration and absorbtion 
spectroscopy the interaction between caw thymus DNA and some of the indolizines synthesised by us. 
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Platelet recovery is significantly delayed in patients undergoing cord blood (CB) stem cell transplantations. New alternatives 
are currently developed to improve the expansion of hematopoietic stem and progenitor cells ex vivo for therapeutic 
purposes.  We recently showed that  co-culture of CB cells with osteoblast (OST) derived from mesenchymal stem cells 
(MSCs) induces greater progenitor expansions than co-culture with the parental MSCs . A property that was completely 
preserved in medium conditioned with OSTs. The objective of this work was to identify factors released by OST that 
mediate this growth promoting potential by comparing the soluble factors released by MSCs and OST by cytokine array and 
ELISA. By cytokine array, a total of 6 factors including IL-6 appeared increased at least 2-fold in OST conditioned media (Fig. 
1A). ELISA assay failed to confirm the increased expression of  IL-6 (n=4). Next, we tested whether addition of  IL-8, Rantes 
or Gro-alpha three factors upregulated more than 5-fold. Addition of IL-8 and Rantes appeared to stimulate cell growth but 
these effects failed to be significant (Fig. 1b), while addition of Gro-alpha had little effect (Figure 1c). Although, these 
cytokines and chemokines have stimulatory roles, there is still need further work to determine which is implicated in the 
increased expansion achieved with OST conditioned media. 
 

   
 
Figure 1. Soluble factors found increased in osteoblast conditioned media. a) Chemokines and cytokines found 
upregulated at least 2 fold in osteoblast CM (mean ± SEM, n=4). Expression level presented as arbitrary units (AU). b-c) 
Impact of IL-8 or Rantes (b) or Gro-alpha (c) at low and high concentrations on the expansion of TNC, CD34+ and CD41+ cells 
in CB CD34+ OMPC cultures incubated at 37°C for 6 days. Gro-a; Gro-alpha, ANG; Angiogenin, IGFBP-2; Insulin-like Growth 
Factor Binding Protein-2. Significant differences were determined by paired t-test; & p<0.1, * p< 0.05 and ** p< 0.01. 
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FMN-dependent nitroreductases (NTRs) catalyse the reduction of wide range of aromatic compounds containing nitro 
groups [1] in the expense of either NADH or NADPH. In pharmaceutical applications, the nitroreductases based activation of 
prodrugs include several prodrugs to be reduced to hydroxylamine derivations via NTR mediated reduction. These 
hydroxylamine derivatives by help of cellular enzyme produce DNA cross-linking agents [2, 3].  Combination of E. coli 
NTR/CB1954 (5-aziridinyl-2,4-dinitrobenzamide) have reached  phase I/II trial to various type of cancer [4]. It is very 
important to investigate and to make more effective NTR/prodrug combinations. 

       In this study, we carried out a new nitroreductase (Gk-Ntr), cloned from thermophilic microorganism, combination with 
potential pro-drugs [5]. The enzyme/pro-drugs activity relationship was investigated by spectroscopic techniques and HPLC 
analysis. As a result, we have determined several new pro-drugs metabolized by Gk-NTR mediated reduction. 
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       Nitroreductases (NTRs) are classified in to the oxidoreductases and catalyze the reduction of nitro groups using 
NAD(P)H as reducing power [1]. NTRs have different biotechnological applications such as cancer therapy, biodegradation 
and bioremediation of nitroaromatics, synthesis of intermediate compounds that is used to form particular commercial 
compounds, biosensor for explosive detection, ect.[2, 3]. Cancer therapy is one of the widely used the application of 
nitroreductases. The basic approach of this application is converted less toxic pro-drug to toxic namely active form. 
Activated pro-drug is reacted to form cross link DNA and cause cell damage [4, 5]. E. coli NTR/CB1954 (5-aziridinyl-2,4-
dinitrobenzamide) that best known combination have studied phase I/II trial for cancer [6]. This combination has some 
limitation by factors such as low stability and activity of enzyme[7]. To overcome all these limitations should be investigated 
in new combinations. 

       In this study, we performed a new nitroreductase (Ssap-NtrB), cloned from mesophilic microorganism of Staphylococcus 
saprophyticus [8], combination with potential nitro substituted aromatic amide pro-drugs. Using spectroscopic techniques 
and HPLC analysis have researched into Ssap-NtrB/pro-drugs activity relationship. In these results are indicated that our 
proposed combination may use cancer therapy. 
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The enzyme Nitric Oxide Synthase (NOS) converts the amino acid L-arginine to L-citrulline and produces nitric oxide as a 
byproduct in a sequential oxidation. Nitric oxide is involved in almost every aspect of physiology and pathophysiology – 
neurotransmission, diabetes, hypertension, cancer, etc. There have been thousands of publications related to the role of 
nitric oxide since 1987. It was declared a molecule of the decade in 1992. Most of the enzyme assays that have been used 
to measure NOS activity are complex, questionable, time consuming and expensive. Because of the importance of NO and 
NOS in biological systems we have explored simpler assays.   

During the conversion of L-arginine, iNOS consumes two equivalents of nicotinamide adenine dinucleotide phosphate 
(NADPH).  NADPH has a 340 nm peak on the UV – Vis.  As the NADPH is consumed in the reaction the rate of decrease in 
the absorbance at 340 nm can be used to measure NOS activity. Another assay was based on the reaction of the NO with 
the disulfide, 5,5’-dithiobis-2-nitrobenzoic acid (DTNB), producing the thiol,  2-Nitro-5-thio-benzoic acid (NTB) that has an 
absorbance maximum at 412 nm. The rate of increase in absorbance at 412 nm can be related to the enzyme activity. 

Michaelis constant and the enzymatic activities found by NADPH had larger values than the ones by DTNB method. The 
disparities and the reproducibility of the two methods will be checked and the explanations offered. 

Keywords: Enzyme assay, Nitric Oxide Synthase, NADPH, DTNB, 
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The enzyme Nitric Oxide Synthase (NOS) converts the amino acid L-arginine to L-citrulline and produces nitric oxide as a 
byproduct in a sequential oxidation. Nitric oxide is involved in almost every aspect of physiology and pathophysiology – 
neurotransmission, diabetes, hypertension, cancer, etc. There have been thousands of publications related to the role of 
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Region of Bosnia and Herzegovina is known for biodiversity and very prominent traditional usage of wild medicinal plants 
for the treatment of various diseases. In this paper, two wild medicinal plants, Galium aparine L. and Epilobium parviflorum 
L. were screened for their antioxidant activity, content of total phenols and flavonoids. In order to investigate the 
antioxidant properties, Ferric Reducing Antioxidant Power (FRAP) method was applied. Content of total phenols, in ethanol 
extracts, was determined using Folin-Ciocalteu reagent, and expressed as gallic acid equivalents. Both plants show 
antioxidant activity, with higher antioxidant capacity of Epilobium parviflorum L. 
 
Keywords: Galium aparine L., Epilobium parviflorum L., antioxidant, total phenols. 
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Chromatin modifying enzymes are currently attracting much attention as epigenetic targets for drug discovery. Among 
these enzymes, histone deacetylases (HDACs) are a family of proteins responsible for removing the acetyl group from the Ɛ-
amino group of lysine residues in histones. They have been classified into four groups according to their homology with 
yeast proteins. Class I, II and IV are referred to as ‘classical’ HDACs and are Zn ²+- dependent whereas class III are referred to 
as sirtuins and are NAD+-dependent. The sirtuins have been subdivided into 7 isoforms: SIRTs 1, 2 and 6 are localized in the 
nucleus, SIRT2 in the cytosol and SIRTs 3,4 and 5 are located in the mitochondria. SIRT1 activators are of interest as 
potential agents for the treatment of obesity and cancer. Recently, the altissimacoumarins were isolated from the bark of 
the Chinese plant Ailanthus altissima and reported to be SIRT1 activators (Dao et al., J. Nat. Prod. 2012, 75, 1332–1338). In 
this poster, we present our total synthesis of altissimacoumarin D, the most active member of this family, and related 
analogues. 

Keywords: natural products, medicinal chemistry, epigenetics, enzyme activators 
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Chromatin modifying enzymes are currently attracting much attention as epigenetic targets for drug discovery. Among 
these enzymes, histone deacetylases (HDACs) are a family of proteins responsible for removing the acetyl group from the Ɛ-
amino group of lysine residues in histones. They have been classified into four groups according to their homology with 
yeast proteins. Class I, II and IV are referred to as ‘classical’ HDACs and are Zn ²+- dependent whereas class III are referred to 
as sirtuins and are NAD+-dependent. The sirtuins have been subdivided into 7 isoforms: SIRTs 1, 2 and 6 are localized in the 
nucleus, SIRT2 in the cytosol and SIRTs 3,4 and 5 are located in the mitochondria. SIRT1 activators are of interest as 
potential agents for the treatment of obesity and cancer. Recently, the altissimacoumarins were isolated from the bark of 
the Chinese plant Ailanthus altissima and reported to be SIRT1 activators (Dao et al., J. Nat. Prod. 2012, 75, 1332–1338). In 
this poster, we present our total synthesis of altissimacoumarin D, the most active member of this family, and related 
analogues. 
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(S)-()-Dichotomine A (1) and (+)-dichotomide II (2) were isolated from Stellaria dichotoma, together with dichotomines B-D 
and dichotomide I [1]. The additional 21 b-carboline alkaloids, including dichotomide II (2), were isolated from Stellaria 
dichotoma var. lanceolata [2]. The new total synthesis of (S)-()-dichotomine A (1) and (R)-(+)-dichotomine A (1) were 
accomplished by a Lipase QLM-catalyzed enantioselective esterification using our methyl 
1-(1-hydroxyethyl)-b-carboline-3-carboxylate (3) [3,4]. In addition, we established the first total synthesis of 
(+)-dichotomide II (2) and its enantiomer ()-(2) using (R)-(+)-dichotomine A methyl ester (3) and its (S)-()-enantiomer (3). 
The absolute configuration of the natural (+)-dichotomide II (2) was determined to be R-form (Scheme) [5].  

 

 

 

 

 

 

 

Scheme: Synthetic route to (S)-(-)-dichotomine A (1) and (R)-(+)-dichotomide II (2) 
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Nicking enzymes are a class of restriction enzymes which cut one strand of the DNA duplex to produce shorter DNA 
fragments. Their major application is in the Nicking Enzyme Amplification Reaction (NEAR), which has been reported to 
rapidly synthetize short oligonucleotides (ONs) under mild isothermal conditions.[1] The amplification is based on the 
continuous repetition of two steps: polymerase-mediated primer extension and nicking enzyme-mediated cleavage. The 
cleaved ON is too short to form a stable duplex with the template and leaves the duplex, thus regenerating the initial dimer 
primer-template.  
NEAR has so far been used on an analytical scale for the detection and quantification of DNA. Here, we present a method 
based on NEAR developed for the preparation of modified ONs.[2] In the initial experiments the most efficient combination 
of DNA polymerase and nicking enzyme was established. Next, the reaction temperature, time, and amounts as well as the 
ratio of both enzymes were optimized. Modified cytidines came out as the most efficient substrates, although the reaction 
proceeded well also with modified adenosines and uridines. Only the application of modified guanosines was not 
successful. To evaluate the scope of the optimized procedure, a series of modified dCXTPs bearing various modifications 
was incorporated. The scope of the NEAR amplifications in the length of the ONs was also studied. The reactions proceeded 
smoothly to give 10 to 22-mer products. 
The reaction was scaled-up to produce nanomolar amounts of modified ONs, which were isolated and purified by HPLC. The 
products were characterized by HPLC retention time, UV-VIS spectroscopy and MALDI-TOF spectrometry.  
Our methodology is complementary to the synthesis of medium-length single-stranded ONs by primer extension (PEX) 
followed by magnetoseparation on streptavidine-coated beads. The application of the NEAR products as primers in PEX and 
PCR allows the preparation of fully modified DNA, which would be difficult of impossible to access by so far used 
techniques. 

 

Figure 1: Outline of the NEAR synthesis of short oligonucleotides containing modified cytidines. 
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Microbial steroid biotransformations have found worldwide application for the preparation of more valuable and 
functionalized compounds such as steroid drugs and hormones due to their high regio- and stereoselectivity. There are still 
enormous efforts to increase the efficiency of microbial steroid biotransformations and to find new useful microorganisms 
and reactions [1].  
 
Mucorales are ubiquitous, morphologically simple terrestrial fungi isolated from soil, decaying vegetables, fruits and seeds. 
Mucorales have some well known genera such as Absidia, Rhizopus and Mucor [2]. Mucor has 60 species and is the largest 
genus of the mucorales. Most of these species cause food spoilage, and a few species are pathogenic to mammals and 
plants [3]. 
 
Mucor hiemalis Wehmer is one of the common soil fungi and the most frequent representative of the Mucorales with a 
worldwide distribution [4]. This fungus is especially well known for producing ethanol, chitosan [5] and some enzymes  [4].   
 
As far as steroid biotransformations by Mucor hiemalis are concerned, there are only two works in the literature. In the 
mentioned works, incubation of progesterone [6] and trimegestone [7] with Mucor hiemalis only afforded hydroxylated 
metabolites. 
 
In this work, testosterone, dehydroepiandrosterone and pregnenolone were incubated with by Mucor hiemalis MRC 70325 
for 5 days. These incubations mainly afforded hydroxylated metabolites, accompanied by some minor oxidized and reduced 
metabolites at C-17.  

The metabolites were separated by column chromatography. Structure determinations of the metabolites were performed 
by comparing NMR and IR spectra of starting materials with those of metabolites.   
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Recent studies have uncovered that adiponectin is an adipose-derived protein that shows insulin-sensitizing, anti-diabetic 
and anti-atherogenic activities. This indicates that it represents a promising target to improve lifestyle-related diseases, 
including metabolic syndrome, type 2 diabetes and cardiovascular disorder. Thus an enhancer of adiponectin expression 
has been the focus of recent attention. Based on our hypothesis that agents that cause adipocyte differentiation could also 
act as adiponectin expression enhancers, we have screened an enhancer of adiponectin, using the system involving 
differentiation of ST-13 preadipocytes as an indicator. Using this screening system, we examined different samples, 
including crude extracts derived from plants and microorganisms, for their differentiation-inducing activity against ST-13 
preadipocytes, and found that some small molecules, such as nobiletin and norlichexanthone, induced the differentiation of 
ST-13 preadipocytes into mature adipocytes and enhanced adiponectin expression [1, 2]. In the present study we tried to 
find small molecules that promote adipogenesis from among synthetic compounds. Twelve disubstituted pyrazole 
compounds were examined for their differentiation-inducing activity against ST-13 preadipocytes. Oil red O staining 
showed that a disubstituted pyrazole compound, 14-67, induced adipogenesis in ST-13 cells. Its differentiation-inducing 
activity was supported by the observation that it  dose-dependently increased the mRNA expression of fatty acid-binding 
protein and peroxisome proliferator activated receptor γ (PPARγ), markers of adipocyte differentiation. Western blot 
analysis demonstrated that the compound, 14-17, enhanced the extracellular secretion of adiponectin protein in a 
dose-dependent manner. An increase in mRNA expression of adiponectin was also observed in the ST-13 cells treated with 
the compound. Actinomycin D treatment blocked the enhancement of adiponectin mRNA expression by the compound, 
suggesting that it is the result of increased transcription. A luciferase reporter assay indicated that the compound, 14-17, 
was unlikely to be an agonist of PPARγ, implying that its action of mechanism might differ from those of thiazolidinediones 
which upregulate adiponectin expression via activation of PPARγ. These findings suggest the possibility that the compound, 
14-17, has the potential to treat and/or prevent lifestyle-related diseases, such as metabolic syndrome, type 2 diabetes, 
atherosclerosis and cardiovascular diseases. 
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Recent studies have uncovered that adiponectin is an adipose-derived protein that shows insulin-sensitizing, anti-diabetic 
and anti-atherogenic activities. This indicates that it represents a promising target to improve lifestyle-related diseases, 
including metabolic syndrome, type 2 diabetes and cardiovascular disorder. Thus an enhancer of adiponectin expression 
has been the focus of recent attention. Based on our hypothesis that agents that cause adipocyte differentiation could also 
act as adiponectin expression enhancers, we have screened an enhancer of adiponectin, using the system involving 
differentiation of ST-13 preadipocytes as an indicator. Using this screening system, we examined different samples, 
including crude extracts derived from plants and microorganisms, for their differentiation-inducing activity against ST-13 
preadipocytes, and found that some small molecules, such as nobiletin and norlichexanthone, induced the differentiation of 
ST-13 preadipocytes into mature adipocytes and enhanced adiponectin expression [1, 2]. In the present study we tried to 
find small molecules that promote adipogenesis from among synthetic compounds. Twelve disubstituted pyrazole 
compounds were examined for their differentiation-inducing activity against ST-13 preadipocytes. Oil red O staining 
showed that a disubstituted pyrazole compound, 14-67, induced adipogenesis in ST-13 cells. Its differentiation-inducing 
activity was supported by the observation that it  dose-dependently increased the mRNA expression of fatty acid-binding 
protein and peroxisome proliferator activated receptor γ (PPARγ), markers of adipocyte differentiation. Western blot 
analysis demonstrated that the compound, 14-17, enhanced the extracellular secretion of adiponectin protein in a 
dose-dependent manner. An increase in mRNA expression of adiponectin was also observed in the ST-13 cells treated with 
the compound. Actinomycin D treatment blocked the enhancement of adiponectin mRNA expression by the compound, 
suggesting that it is the result of increased transcription. A luciferase reporter assay indicated that the compound, 14-17, 
was unlikely to be an agonist of PPARγ, implying that its action of mechanism might differ from those of thiazolidinediones 
which upregulate adiponectin expression via activation of PPARγ. These findings suggest the possibility that the compound, 
14-17, has the potential to treat and/or prevent lifestyle-related diseases, such as metabolic syndrome, type 2 diabetes, 
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Hypoxanthine-guanine-(xanthine) phosphoribosyltransferase [HG(X)PRT] is a key enzyme of the purine salvage pathway [1]. 
Parasites of the genus Plasmodium are unable to synthesize purine bases de novo and depend on the transport of 
preformed bases from the host cell. HG(X)PRT then catalyses the conversion of these bases to the corresponding nucleoside 
monophosphates. Acyclic nucleoside phosphonates (ANPs) are structural analogues of nucleoside monophosphates. 
Several ANP-based drugs are currently in clinical use as antivirals [2]. ANPs containing a 6-oxopurine base inhibit 
Plasmodium falciparum (Pf) and P. vivax (Pv) HG(X)PRT and arrest the growth of Pf in cell culture [3,4].  

 
Crystal structures of human HGPRT in complex with several ANP-based inhibitors suggested that attachment of a second 
phosphonate group could lead to increased affinity [5]. A series of bisphosphonates derived from recently published aza-
ANPs [4] were then synthesised. They were found to be good inhibitors of human HGPRT, PfHGXPRT and PvHGPRT. Crystal 
structures of these compounds in complex with human HGPRT have been obtained leading to the design of third generation 
drug leads. Phosphoramidate prodrugs of the bisphosphonates exhibit low toxicity in human cell lines and decrease the IC50 
values against Pf in cell culture.  
Supported by the Grant Agency of the Czech Republic (P207/11/0108), NHMRC Australia (1030353) and Gilead Sciences 
(USA).  
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1,3-Disubstituted b-carboline alkaloid dichotomide I (1) was isolated from Stellaria dichotoma, together with dichotomide II 
and dichotomines A-D in 2004 [1]. Closely related b-carboline alkaloids, marinacarbolines A-D (2-5) were recently isolated 
from Marinactinospora thermotolerans SCSIO 00652, belonging to the family Nocardiopasaceae [2]. The required methyl 
1-chloro-b-carboline-3-carboxylate (7) was prepared in six-steps from N-MOM-3-iodoindole-2-carbaldehyde (6) in 75% 
overall yield using microwave assisted thermal aza-electrocyclic reaction involving the indole 2,3-bond [3,4]. The first total 
syntheses of dichotomide I (1) and marinacarbolines A-D (2-5) were achieved from 7 via 8 in four steps (Scheme) [5]. These 
results will be presented. 

 

 

 

 

 

 

 

 

Scheme: Synthetic route to dichotomide I (1) and marinacarbolines (2-5) 
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1,3-Disubstituted b-carboline alkaloid dichotomide I (1) was isolated from Stellaria dichotoma, together with dichotomide II 
and dichotomines A-D in 2004 [1]. Closely related b-carboline alkaloids, marinacarbolines A-D (2-5) were recently isolated 
from Marinactinospora thermotolerans SCSIO 00652, belonging to the family Nocardiopasaceae [2]. The required methyl 
1-chloro-b-carboline-3-carboxylate (7) was prepared in six-steps from N-MOM-3-iodoindole-2-carbaldehyde (6) in 75% 
overall yield using microwave assisted thermal aza-electrocyclic reaction involving the indole 2,3-bond [3,4]. The first total 
syntheses of dichotomide I (1) and marinacarbolines A-D (2-5) were achieved from 7 via 8 in four steps (Scheme) [5]. These 
results will be presented. 

 

 

 

 

 

 

 

 

Scheme: Synthetic route to dichotomide I (1) and marinacarbolines (2-5) 
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       JBIR-23 (1) and -24 (2), isolated from culture broth of    Streptomyces sp. AK-AB27, 

were reported by Shin-ya and co-workers in 2009.1)  These natural products exhibit potent 

activity against malignant pleural mesothelioma (MPM) cells.  The structure of 1 and 2 are 

characterized by a dodeca-hydrodibenzo[b,d]furan skeleton bearing a unsaturated side 

chain. Here we present a synthetic approach toward 1 and 2 using double Michael 

addition as a key step.  

      First, the enone 3 was synthesized in 6 steps from 1,4-cyclohexanediol.  Mukaiyama-

Michael reaction between the enone 3 and silyl enol ether 4, which was obtained from 

conjugated addition of vinylcuprate and cyclohexenone, afforded the diketone 5 and subsequent manipulations gave the 

tricyclic ketone 6. Then, the ketone 6 was converted into the allylic alcohol 7 via three steps.  Treatment of the ketone 6 

with LDA and TMSCl followed by oxidation of the resulting silyl enolate with IBX and MPO gave the enone, which was 

reduced with NaBH4 in CH2Cl2-MeOH in the presence of CeCl3 to afford the allylic alcohol 7 in 65% yield (3 steps) in a 

diastereo-ratio of 2.1 :1.  Further studies toward the total synthesis of JBIR-23 and -24 are in progress. 
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SYNTHESIS, STRUCTURAL CHARACTERIZATION, ANTIMICROBIAL AND DNA 
BINDING STUDIES OF Mn(II), Co(II), Ni(II) And Cu(II) COMPLEXES OF [( 1H-

1,2,4-TRIAZLE-3-YLIMINO) METHYL] NAPHTHALENE-2-OL 
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Mn(II), Co(II), Ni(II) and Cu(II) complexes of [(1H-1,2,4-triazole-3-ylimino)methyl]naphthalene-2-ol were synthesized and 
characterized by elemental analysis, conductance, magnetic moments and spectral (IR, 1HNMR, EI-mass, UV-Vis. and ESR) 
studies. The results revealed that  chloro and nitrato Cu(II) complexes  have octahedral geometry while Ni(II), Co(II) and 
Mn(II) complexes and acetato Cu(II) complex  have tetrahedral geometry. Molecular modeling were employed for structure 
elucidation of the complexes. The binding modes of the complexes with DNA have been investigated by UV–Vis absorption 
titration. The results revealed that the  binding of the complexes to DNA is intercalative or non-intercalative binding modes. 
Schiff base and its metal complexes were screened for their in-vitro antimicrobial activities.  
Keywords: Triazole, Schiff base complexes, Spectral, Biological studies, DNA interaction. 
 
──── 
 
Fig. 1  (left) Absorption spectra of complex 2 upon the titration with CT-DNA. Arrows indicates the change upon 
increasing the concentration of CT-DNA from 0 to 40  µM. *Complex+ = 25 µM, (right) Plot of *DNA+/( εa - εf) vs. *DNA+ for 
the absorption titration of CT-DNA with the complex. 
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Fig. 1  (left) Absorption spectra of complex 2 upon the titration with CT-DNA. Arrows indicates the change upon 
increasing the concentration of CT-DNA from 0 to 40  µM. *Complex+ = 25 µM, (right) Plot of *DNA+/( εa - εf) vs. *DNA+ for 
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A series of Mn(II), Co(II), Ni(II) and Cu(II) complexes of the DMAPAPP were prepared and characterized by elemental 
analysis, spectral studies, magnetic and thermal studies. The structure of the complexes was energetically optimized 
through molecular mechanics applying MM+ field coupled with molecular dynamics simulation. The stoichiometry, stability 
constant, absorption maximum and molar absorbitivity of the metal complexes as well as the effect of pH, temperature on 
complex formation were determined spectrophotometrically. The measurement of potential cytotoxicity by SRB assay and 
the biological activity of the synthesised complexes were tested. 
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Diabetes mellitus is a metabolic disorder of multiple etiologies characterized by chronic hyperglycemia with disturbance of 
carbohydrate, fat, and protein metabolism resulting from defects in insulin secretion, insulin action, or both. One of an 
important therapeutic approach for treating diabetes is to decrease the postprandial hyperglycemia by suppressing glucose 
absorption through the inhibition of the carbohydrate-hydrolyzing enzymes, α-amylase and α-glucosidase, in the digestive 
tract. It has been proposed recently is the use of natural inhibitors of α-amylase and α-glucosidase to control postprandial 
hyperglycemia, in particular type 2 diabetes mellitus. The inhibitory effects of dietary polyphenols against α-amylase have 
attracted great interest in recently [1, 2].  
 
The aim of this study was to screen the possible α-amylase inhibitory activities of selected traditional medicine plants 
(Cydonia oblonga Miller, Hibiscus sabdariffa L., Hypericum perforatum L., Matricaria chamomilla L., Olea europeae, 
Plantago major L., Rumex acetosella L., Rumex crispus L., Sambucus nigra L., Teucrium chamaedrys, Viscum album L.), and 
to evaluate relationship between their total phenolic contents and α-amylase inhibitory effects. Plant extracts were 
prepared as infusion which mostly used for the preparation of the folk medicine. α-Amylase inhibitor effect was performed 
according to Apostilidis et al [3]. In vitro α-amylase inhibition of analyzed samples was observed in the range of 83.7 % - 
2.77 %. Total phenolic content was determined by using the Folin-Ciocalteu method [4] and ranged from 703.2 to 94.2 µg of 
gallic acid equivalents/g sample. The highest total phenolic content was observed plants of Rumex crispus L., Hibiscus 
sabdariffa L., Hypericum perforatum L., and Cydonia oblonga. These plants had α-amylase inhibitory activity above of 50 %. 
These results indicate that plants with the highest total phenolic content may have highest α-amylase inhibitory effect.  
Keywords: Diabetes mellitus, α-amylase inhibition, total phenolic content 
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Diabetes mellitus is a metabolic disorder of multiple etiologies characterized by chronic hyperglycemia with disturbance of 
carbohydrate, fat, and protein metabolism resulting from defects in insulin secretion, insulin action, or both. One of an 
important therapeutic approach for treating diabetes is to decrease the postprandial hyperglycemia by suppressing glucose 
absorption through the inhibition of the carbohydrate-hydrolyzing enzymes, α-amylase and α-glucosidase, in the digestive 
tract. It has been proposed recently is the use of natural inhibitors of α-amylase and α-glucosidase to control postprandial 
hyperglycemia, in particular type 2 diabetes mellitus. The inhibitory effects of dietary polyphenols against α-amylase have 
attracted great interest in recently [1, 2].  
 
The aim of this study was to screen the possible α-amylase inhibitory activities of selected traditional medicine plants 
(Cydonia oblonga Miller, Hibiscus sabdariffa L., Hypericum perforatum L., Matricaria chamomilla L., Olea europeae, 
Plantago major L., Rumex acetosella L., Rumex crispus L., Sambucus nigra L., Teucrium chamaedrys, Viscum album L.), and 
to evaluate relationship between their total phenolic contents and α-amylase inhibitory effects. Plant extracts were 
prepared as infusion which mostly used for the preparation of the folk medicine. α-Amylase inhibitor effect was performed 
according to Apostilidis et al [3]. In vitro α-amylase inhibition of analyzed samples was observed in the range of 83.7 % - 
2.77 %. Total phenolic content was determined by using the Folin-Ciocalteu method [4] and ranged from 703.2 to 94.2 µg of 
gallic acid equivalents/g sample. The highest total phenolic content was observed plants of Rumex crispus L., Hibiscus 
sabdariffa L., Hypericum perforatum L., and Cydonia oblonga. These plants had α-amylase inhibitory activity above of 50 %. 
These results indicate that plants with the highest total phenolic content may have highest α-amylase inhibitory effect.  
Keywords: Diabetes mellitus, α-amylase inhibition, total phenolic content 
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PHYTOCHEMICAL INVESTIGATION OF Oligomeris Linifolia (Vahl) Macbr. 
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The first phytochemical investigation of Oligomeris linifolia (Vahl) Macbr. revealed the separation and characterization of a 

new flavanol glycoside; isorhamnetin-4`-O-rhamnoside in addition to 10 compounds; one steroidal glycoside, one 

nucleotide, two phenolic acids, four flavanols and two free sugars. Their structures were established on the basis of physical 

and spectroscopic analysis and by comparison with the literature data. 

 

Keywords: Oligomeris linifolia; Resedeae; Flavanol glycoside; Chemotaxonomy. 
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Study of Some Biochemical Parameters and Fatty
Acids Composition in Blood Serum of men with

Nasopharyngeal carcinoma

ABSTRACT
This study was  designed to compare the level of some biochemical

parameters and lipid fractions and percentage of fatty acids in serum of
men with Nasopharyngeal carcinoma (NPC) ,the study include (25)
patients who were diagnosed , the sample collection is from atomic
medicine and tumor teaching hospital , the age is between (35-70) year
and compared with (25) normal men with same age were collected as
control and measurement of a number of biochemical parameters in
serum ,as well as analysis and measurement of percentage of fatty acids
in the fatty component of serum (cholesterol ester , phospholipids and
triglyceride ) by applying thin layer chromatography (TLC) and then re-
esterfication fatty acids and measurement percentage of fatty acids
applying capillary gas chromatography (CGC) . the result of this study
show that there is a significant differences in the level of studied
biochemical parameter and fatty acids percentage in patients compared
with the control group.

Introduction

Nasopharyngeal carcinoma (NPC) is the most common cancer
originating in the nasopharynx, the uppermost region of the pharynx ,
behind the nose where the nasal passages and auditory tubes join the
remainder of the upper respiratory tract(1). NPC differs significantly from
other cancers of the head and neck in its occurrence, causes, clinical
behavior, and treatment. It is vastly more common in certain regions of
East Asia and Africa than elsewhere, with viral, dietary and genetic
factors implicated in its causation. It is most common in males. It is a
squamous cell carcinoma or an undifferentiated type. Squamous cells are
a flat type of cell found in the skin and the membranes that line some
body cavities. Differentiation means how different the cancer cells are
from normal cells. Undifferentiated is a word used to describe cells .
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ABSTRACT
This study was  designed to compare the level of some biochemical

parameters and lipid fractions and percentage of fatty acids in serum of
men with Nasopharyngeal carcinoma (NPC) ,the study include (25)
patients who were diagnosed , the sample collection is from atomic
medicine and tumor teaching hospital , the age is between (35-70) year
and compared with (25) normal men with same age were collected as
control and measurement of a number of biochemical parameters in
serum ,as well as analysis and measurement of percentage of fatty acids
in the fatty component of serum (cholesterol ester , phospholipids and
triglyceride ) by applying thin layer chromatography (TLC) and then re-
esterfication fatty acids and measurement percentage of fatty acids
applying capillary gas chromatography (CGC) . the result of this study
show that there is a significant differences in the level of studied
biochemical parameter and fatty acids percentage in patients compared
with the control group.

Introduction

Nasopharyngeal carcinoma (NPC) is the most common cancer
originating in the nasopharynx, the uppermost region of the pharynx ,
behind the nose where the nasal passages and auditory tubes join the
remainder of the upper respiratory tract(1). NPC differs significantly from
other cancers of the head and neck in its occurrence, causes, clinical
behavior, and treatment. It is vastly more common in certain regions of
East Asia and Africa than elsewhere, with viral, dietary and genetic
factors implicated in its causation. It is most common in males. It is a
squamous cell carcinoma or an undifferentiated type. Squamous cells are
a flat type of cell found in the skin and the membranes that line some
body cavities. Differentiation means how different the cancer cells are
from normal cells. Undifferentiated is a word used to describe cells .
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FLAVONOIDS FROM Neurada Procumbens L. (Neuradaceae) IN EGYPT 
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Seven flavonoids; taxifolin (1), taxifolin 3-O-β- rhamnopyranoside (2), vitexin (3), vitexin 2`-O-α- rhamnopyranoside (4), 

orientin 2`-O-α- rhamnopyranoside (5) and isoorientin 2`-O-α- rhamnopyranoside (6), P-hydroxybenzoic acid (7) have been 

isolated from the whole plant of Neurada procumbens L. Antioxidant and cytotoxicity properties of the methanol and water 

extracts were investigated. The chemotaxonomic significance was also preformed. 

 
             
Keywords: Neurada procumbens; Biological activity; Chemotaxonomy. 
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MicroRNAs (miRNAs) are small, endogenous, single-stranded and noncoding RNAs. Circulating miRNAs are being considered 
as promising disease biomarkers [1-2]. However, miRNAs have been associated with a wide variety of disease conditions 
and thus several miRNAs are related to disease in many cases because a single miRNA can target multiple mRNAs. In this 
study, we developed a capillary electrophoresis with dual laser-induced fluorescence (CE with dual LIF) of two color laser 
excitations for simultaneous determination of multiple miRNAs.  

 

Figure 1: Schematic diagram for simultaneous detection of miRNAs using CE with dual LIF. 

Target miRNAs was hybridized with 6-FAM labeled DNA probe or Cy5 labeled DNA probe for simultaneous determination of 
multiple miRNAs at excitation wavelengths of 488 nm and 635 nm. The hybridized multiple miRNAs was separated using CE 
with dual LIF and detected within 13min at excitation wavelengths of 488 nm and 635 nm without any interference and 
crosstalk. Additionally, the proposed approach has been used successfully to detect and evaluate several endogenous 
miRNAs levels from lung cancer cell lines. These results showed the potential of CE with dual LIF for fast, specific, and 
simultaneous analysis of multiple miRNAs in cell extracts, biofluids and tissue. 
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MicroRNAs (miRNAs) are small, endogenous, single-stranded and noncoding RNAs. Circulating miRNAs are being considered 
as promising disease biomarkers [1-2]. However, miRNAs have been associated with a wide variety of disease conditions 
and thus several miRNAs are related to disease in many cases because a single miRNA can target multiple mRNAs. In this 
study, we developed a capillary electrophoresis with dual laser-induced fluorescence (CE with dual LIF) of two color laser 
excitations for simultaneous determination of multiple miRNAs.  

 

Figure 1: Schematic diagram for simultaneous detection of miRNAs using CE with dual LIF. 

Target miRNAs was hybridized with 6-FAM labeled DNA probe or Cy5 labeled DNA probe for simultaneous determination of 
multiple miRNAs at excitation wavelengths of 488 nm and 635 nm. The hybridized multiple miRNAs was separated using CE 
with dual LIF and detected within 13min at excitation wavelengths of 488 nm and 635 nm without any interference and 
crosstalk. Additionally, the proposed approach has been used successfully to detect and evaluate several endogenous 
miRNAs levels from lung cancer cell lines. These results showed the potential of CE with dual LIF for fast, specific, and 
simultaneous analysis of multiple miRNAs in cell extracts, biofluids and tissue. 
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Algerian Children Siblings With Type 1 Diabetes: A Genetic Screening 
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The purpose of this study is typing of HLA-DRB1 and DQB1 genes in siblings of Algerian type1 diabetes children, in order to 
screen subjects at risk for type 1 diabetes. 
Typing of HLA- DRB1 and DQB1 was realized by PCR-SSO on 35 siblings from 25 families who had at least one affected child. 
In siblings frequency of risk genotypes DR3/DR4; DR3/DR3; DR4/DR4 were respectively 14, 28%; 2, 85% and 11, 42%. 
Frequency of protector genotypes:  DR3/DRX; DR4/DRX and DRX/DRX were respectively: 34, 28%; 25, 71% and 11, 42%.   
Thus, 10 siblings from 35 have a high risk to develop type 1 diabetes and 3 from them have developed the disease in the 
current year. 
Our results are in accordance with those reported by literature and let us emphasize the interest to track subjects at risk for 
a better management. 
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Type1diabetes, Screening, Siblings, HLADRB1, HLADQB1, PCR 
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Phytochemical Investigation Of Walnut Leaves Essential Oil; Antioxidant 
Evaluation Using Various Methods 
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Sciences et de la Technologie Houari Boumediene, BP 32, El Alia, Bab Ezzouar, 16111 Alger, 

Algérie 
Leaves of Juglans regia L. have been widely used in folk medicine to cure many diseases including; venous 
insufficiency and haemorrhoidal symptomatology, and for their antidiarrheic, antihelmintic, depurative, and 
astringent properties. Most literature on the bioactivity of J. regia leaves has focused on their phenolics, but 
volatiles profiling was the subject of limited previous investigations, with little information on essential oil and 
its pharmacological effects. Thus in the present study, we contribute, for the first time, to elucidate the volatile 
constituents of fresh leaves of Juglans regia L. from Algiers region, using two different extraction methods: 
hydro-distillation assisted by microwave heating (MAHD) and classic hydro-distillation (HD) , and the evaluation 
of  their antioxidant Activity. Extraction time of 1 h with MAHD provided yields 0.05% (w/w) greater than HD 
yields 0.03% (w/w) obtained after 3 h. Analysis by GC-MS and GC-FID have shown similar qualitative 
composition, but a large difference in terms of contents of the constituents was observed[1-2]. Antioxidant 
capacity of the oil was evaluated by three different methods: the scavenging effect on DPPH radical (2, 2-
diphenyl-1-picrylhydrazyl), reducing power (the ability of essential oil to reduce Fe+3) and β-Carotene/ linoleic 
acid bleaching assay (the ability of oil to inhibit the conjugated diene hydroperoxides arising from linoleic acid 
oxidation). The essential oil exhibited high antioxidant activity which was comparable to the reference 
standards at the same dose. These antioxidant properties are due to the chemical composition of essential oil 
that is rich in terpene and oxygenated terpene [3-4]. 
 

 
Keywords: Antioxidant activity, Medicinal plant, essential oil, Juglans regia L, walnut leaves, hydro-distillation, hydro-
distillation assisted by microwaves, GC-MS, GC-FID, terpene and oxygenated terpene. 
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Family” JEOR Vol.20; 323-327 (2008). 
[3] M.A. Rather et al., “Chemical composition, antioxidant and antibacterial activities of the leaf essential oil of 
Juglans regia L. and its constituents”. Phytomedicine .19:1185– 1190 (2012). 
[4] Emira Noumi et al. “Antibacterial, anticandidal and antioxidant activities of Salvadora persica and Juglans regia L. 
extracts” Journal of Medicinal Plants Research Vol. 5(17), pp. 4138-4146, (2011). 
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Algérie 
Leaves of Juglans regia L. have been widely used in folk medicine to cure many diseases including; venous 
insufficiency and haemorrhoidal symptomatology, and for their antidiarrheic, antihelmintic, depurative, and 
astringent properties. Most literature on the bioactivity of J. regia leaves has focused on their phenolics, but 
volatiles profiling was the subject of limited previous investigations, with little information on essential oil and 
its pharmacological effects. Thus in the present study, we contribute, for the first time, to elucidate the volatile 
constituents of fresh leaves of Juglans regia L. from Algiers region, using two different extraction methods: 
hydro-distillation assisted by microwave heating (MAHD) and classic hydro-distillation (HD) , and the evaluation 
of  their antioxidant Activity. Extraction time of 1 h with MAHD provided yields 0.05% (w/w) greater than HD 
yields 0.03% (w/w) obtained after 3 h. Analysis by GC-MS and GC-FID have shown similar qualitative 
composition, but a large difference in terms of contents of the constituents was observed[1-2]. Antioxidant 
capacity of the oil was evaluated by three different methods: the scavenging effect on DPPH radical (2, 2-
diphenyl-1-picrylhydrazyl), reducing power (the ability of essential oil to reduce Fe+3) and β-Carotene/ linoleic 
acid bleaching assay (the ability of oil to inhibit the conjugated diene hydroperoxides arising from linoleic acid 
oxidation). The essential oil exhibited high antioxidant activity which was comparable to the reference 
standards at the same dose. These antioxidant properties are due to the chemical composition of essential oil 
that is rich in terpene and oxygenated terpene [3-4]. 
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The Walnut tree (Juglans regia L.), commonly known ‘Al-Djouz’ in Algeria, has a long history of medicinal uses that treat a 
wide range of health complaints. The leaves are the most used part in traditional phytotherapy for treat many diseases 
including diarrhea and diabetes. Recent literature on the bioactivity of Juglans regia leaves has focused on their phenolic 
compounds with little information on essential oil related to biological effects.  
The present study was undertaken to investigate, for the first time, the chemical composition of the volatile constituents of 
fresh leaves of Juglans regia from Algiers region, and their antibacterial efficiency. Two different extraction methods were 
used; microwave assisted hydro-distillation (MAHD), relatively recent technique, and the classic hydro-distillation process 
(HD). The collected extracts were analyzed by GC-MS and GC-FID. Extraction time of 1 h with MAHD provided yields 0.05% 
(w/w) greater than HD yields 0.03% (w/w) obtained after 3 h. Analysis have shown similar qualitative composition, but a 
large difference in terms of contents of the constituents were observed [1-2]. The major compounds were α-pinene, β-
pinene, d limonene, germecrene D, caryophyllene and farnesene. The antimicrobial capacity was also checked against 
different gram positive and gram negative bacteria, and fungi. A certain activity was observed against different 
microorganisms tested [3-4]. 
Keywords: Antibacterial activity, Medicinal plant, essential oil, Juglans regia L, walnut leaves, hydro-distillation, hydro-
distillation assisted by microwaves, GC-MS, GC-FID. 
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Synthesis Of Cyclic Peptides 
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Natural products have been the source of numerous leads for medicinally important drugs for many years. Cyclic peptides 
represent an important part of natural products. The hepta- and octacyclopeptides sanguinamide A and sanguinamide B 
have been isolated in submicromolar amount from a single specimen of Hexabranchus sanguineus, a nudibranch from the 
Indo-Pacific [D. S. Dalisay, E. W. Rogers, A. S. Edison, T. F. Molinski J. Nat. Prod 2009, 72, 732-738]. In addition to two proline 
residues, these natural products contain heterocycles and natural L-amino acid residues. We performed the total synthesis 
of sanguinamides and studied the different conformations of the synthetic rotamers. Influence of the macrocyclisation on 
cis/trans conformational preference of the proline residues in sanguinamide A has also been investigated. Biological studies 
were performed on these cyclic peptides and derivatives.  
 
 
Keywords: cyclic peptides, proline, rotamers, heterocycles 
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Natural products have been the source of numerous leads for medicinally important drugs for many years. Cyclic peptides 
represent an important part of natural products. The hepta- and octacyclopeptides sanguinamide A and sanguinamide B 
have been isolated in submicromolar amount from a single specimen of Hexabranchus sanguineus, a nudibranch from the 
Indo-Pacific [D. S. Dalisay, E. W. Rogers, A. S. Edison, T. F. Molinski J. Nat. Prod 2009, 72, 732-738]. In addition to two proline 
residues, these natural products contain heterocycles and natural L-amino acid residues. We performed the total synthesis 
of sanguinamides and studied the different conformations of the synthetic rotamers. Influence of the macrocyclisation on 
cis/trans conformational preference of the proline residues in sanguinamide A has also been investigated. Biological studies 
were performed on these cyclic peptides and derivatives.  
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Epilepsy is the most frequent nourologic affection characterized by excessive temporary neuronal discharge. The overall 
prevalence of disease is 0.5-1% of the population and up to 50 million people[1].   
Coumarins are members of a class of compound called benzopyrones and shows various biological and pharmacological 
properties[2]. Besides the numerous acitivities of coumarin compounds, they are reported as inhibitors of metalloenzyme 
carbonic anhydrase[3]. Coumarin compounds (especially carbonic anhydrase inhibitors) investigated as anticonvulsant 
agents[1].  
In the present study, carbonic anhydrase inhibitor ionic coumarin derivatives[4],  compounds 2a, 2b, 2c, 2d synthesized and 
characrezied by IR, 1H-NMR, 13C-NMR and elemental anlyses. Anticonvulsant acitivities of these compound will be 
investigated. 
 

Figure 1: Coumarin Derivatives 
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 Resveratrol (3, 5, 4’ -trihydroxy-stilbene) is a naturally occurring phytoalexin present in grapes and many other plants. 
Many studies reported on the biological activities of resveratrol [1], but the most striking biological action, intensely 
investigated for the last decade is its antioxidant behavior in the biological systems [2, 3]. A DFT method has been 
performed to explain the molecular structure antioxidant activity relationship of resveratrol (RSV) and its analogues: 3,4-
dihydroxy-trans-stilbene (3,4-DHS);  4,4’-dihydroxy-trans-stilbene (4,4’-DHS); 4-hydroxy-trans-stilbene (4-HS); 3,5-
dihydroxy-trans-stilbene (3,5-DHS); 3,3’-dimethoxy-4,4’-dihydroxy-trans-stilbene (3,3’-DM-4,4’-DHS); 2,4-dihydroxy-trans-
stilbene (2,4-DHS),  and 2,4,4’-trihydroxy-trans-stilbene (2,4,4’-THS). 
It was found that all compounds studied were effective antioxidants with the exception of 3, 5-DHS. The high antioxidant 
activity of both 3, 3’-DM-4, 4’-DHS and 3, 4-DHS may be due to the abstraction of the two hydrogen atoms of the para and 
ortho-position hydroxyls respectively, to form a quinone structure.  Our results revealed that the antioxidant 
pharmacophore of 2,4-DHS and 2,4,4’-THS, exhibiting higher antioxidant activity than resveratrol, is the 2-hydroxystilbene, 
rather than 4-hydroxystilbene. Experimental observations were satisfactorily explained and commented. 

 

Figure 1:  Mechanism of 3, 4-DHS inhibited peroxidation 
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We recently discovered a facile transformation that occurs between perfluoroaromatic molecules and a cysteine thiolate, 
which can be arylated at room temperature. This new approach enabled us further to selectively modify cysteine residues 
in unprotected peptides. This presentation will focus on the developed applications for the perfluoroaryl-cysteine 
conjugation chemistry in the area of peptide “stapling”. The newly devised stapling approach provides a unique access to 
peptide variants containing rigid perfluoroaromatic bridging motifs. The stapling modification performed on a peptide 
sequence designed to bind the C-terminal domain of an HIV-1 capsid assembly polyprotein (C-CA), showed enhancement in 
binding, cell permeability, and proteolytic stability properties, as compared to the unstapled analog. Furthermore, we will 
demonstrate how the chemical stability of the formed staples allowed us to use this motif in the native chemical ligation 
mediated synthesis of a small protein affibody that is capable of binding the Human Epidermal Growth Factor 2 (HER-2) 
receptor. Lastly, recent developments enabling us to conduct this chemistry in water will be highlighted.  
Keywords: peptide, cysteine, stapling, perfluoroaromatic, arylation 
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The application to zinc oxide(ZnO) thin-film transistors (TFTs) has been recently attracting great attention due to their 
good electrical properties and excellent ambient stability in the fabrication of thin film at low temperature. 1),2) In this work, 
zinc hydroxide(Zn(OH)2) was synthesized from zinc nitrate and NaOH according to the literature3) and Zn(OH)2/NH4OH 
solution can be prepared up to 5wt% for spin-coating. As the solution concentration increased, the thermal treated ZnO 
film thickness increased linearly. In order to check the performance of solution-processed ZnO TFTs, p-doped Si substrate 
was used as gate electrode with 100nm SiO2 insulator layer. Spin-coated 2 wt% gave ~30 nm ZnO layer after 150℃ thermal 
treatment on Si substrate. ZnO bottom gate TFT gave a mobility of 0.6 cm2/V·s as shown in Fig. 1. The mobility of ZnO TFT 
device without any passivation layer has been tested over 1 month period and showed the stable behavior. Conversion 
process to ZnO from Zn(OH)2 with low annealing temperature may open new future oxide TFT applications. 
 

 
Figure 1: The output (a) and  transfer(b) curve of bottom gate ZnO device with SiO2 gate insulator, and (c) its long term 
stability. 
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was used as gate electrode with 100nm SiO2 insulator layer. Spin-coated 2 wt% gave ~30 nm ZnO layer after 150℃ thermal 
treatment on Si substrate. ZnO bottom gate TFT gave a mobility of 0.6 cm2/V·s as shown in Fig. 1. The mobility of ZnO TFT 
device without any passivation layer has been tested over 1 month period and showed the stable behavior. Conversion 
process to ZnO from Zn(OH)2 with low annealing temperature may open new future oxide TFT applications. 
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Synthesis and Thermal Properties of Poly(aryl ether sulfones) 
Macromonomers 

 
Lokman Torun 

 
TUBITAK MAM Chemistry Institute 

 
 
We have previously published functional poly(aryl ether sulfones) (PES) with fluorescent, with (meth)acrylate 
functionalities, benzoxazine end groups. and amphiphilic graft copolymers. Difunctional oligomers of PES are very useful 
intermediates for various applications as macrobuilding block for the synthesis of complex and engineered materials.  
Although a large body of published work on PES, a systematic study of PES oligomers remained unavailable. This report 
involves synthesis and series of 30 oligomers of bisphenol A, bis(4-hydroxyphenyl) ether and 4,4'-biphenol  with bis(4-
chlorophenyl) sulfone. The oligomers included chlorine and hydroxyl end groups, and their thermal properties were 
analyzed as a function molecular weight and nature of the end groups. The macromonemer have molecular weight 
distribution between 2500 and 10 000 with a PDI of 1.2-1.8. 
 
The analysis indicates major degradation of the dihydroxyl terminated oligomers began at around 350 oC while dichloro 
terminated DP oligomers are stable up to 450 oC. The overall thermal stability of the oligomers series with the same end 
groups is similar. It was showen that the decomposition temperature is a function of the nature of the end groups rather 
than the types of monomers incorporated in the polymer chain.  
 
The glass transition temperatures of the oligomers indicated a linear increase as a function of molecular weight of 
oligomers.  
 
 
Keywords: polysulfones, macromonomers, polysulfone telechelics, synthesis 
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PE/PP nonwovens are porous materials with excellent softness, regularity, and light weight. Demand for these materials 
continues to increase because they are very good adsorbents after proper modifications, breathable, and inexpensive. Graft 
polymerization on polymeric matrixes followed by a proper functionalization step is widely used for the surface 
modification of adsorbent materials [1]. Reversible addition fragmentation chain transfer (RAFT) process is one of the most 
prominent of controlled radical polymerization (CRP) techniques that received much attention over the past years for the 
synthesis of well-defined polymers with narrow molecular weight distributions. RAFT polymerization is successfully 
utilizable in conjunction with radiation-induced grafting technique [2]. 
 
 
 
 
 
 
 
 
Figure 1. Schematic representation of the activation process: (i) Radiation-induced, RAFT mediated grafting of GMA to 
nonwoven fabric, (ii) Immobilization of 3-Amino-1,2,4-triazin (3-A-T) to the fabric through the epoxy rings of PGMA. 
 
The main objective of this study is to develop special polymeric adsorbent that may remove metals ions from aqueous 
systems. For this purpose, a novel adsorbent was prepared by RAFT-mediated radiation-induced graft polymerization of 
glycidyl methacrylate (GMA) onto PE/PP nonwoven fabric. The different parameters including irradiation dose, monomer 
concentration, [monomer]/[RAFT agent] ratio, reaction time and solvent choice that effect grafting reaction were studied. 
The resulted PGMA grafted fabrics were then modified with 3-Amino-1,2,4-triazin (3-A-T). This process yields a final product 
with special functional groups that may interact with metal ions in aqueous solution as can be seen in Figure 1. The 
synthesized adsorbents have been characterized by ATR-FTIR spectroscopy, X-ray photoelectron spectroscopy, thermal 
analysis and scanning electron microscopy. 
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Cellulose is the most abundant organic material on the earth: it is the main constituent of plants, serving to maintain their 
structure, and also present in bacteria, fungi, algae and even in animals [1]. The synthesis of cellulose graft copolymers 
through the introduction of branches (grafts) of synthetic polymers that impart specific properties onto the cellulose 
substrate is one of the key ways of modifying the physical and chemical properties of cellulose [2]. Poly(glycidyl 
methacrylate) (PGMA) contains both acrylic and epoxy groups, providing the design and performance versatility required 
for the most demanding structural modifications that can result in differentiated properties and higher performance. 
       

 
 

 

 

 

 

Figure 1. ATR-FTIR spectra of (a) pristine cellulose, (b) cellulose-g-PGMA; 13% grafting, (c) cellulose-g-PGMA; 20% grafting; 
cellulose-g-PGMA; 31% grafting 

In the present study, a series of glycidyl methacrylate (GMA) grafted and iminodiacetic acid (IDA) modified membranes 
based on a cellulose filter paper (Whatman No. 1) have been prepared using -irradiation and proper chemical 
modifications, with graft level varying over a wide range of values (3% - 70%). The range in graft level for the cellulose 
membranes was achieved by varying the -irradiation dose, monomer concentration, and solvent choice. The synthesized 
membranes offer potential use especially in separation and purification applications. These membranes have been 
characterized by ATR-FTIR spectroscopy (Figure 1), X-ray photoelectron spectroscopy, thermal analysis and scanning 
electron microscopy.  
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This work is focused on plasmatic modification of the cellulose-based biomaterials. Cellulose and oxidized cellulose were 
modified. Plasmatic modification of materials is effective and economic technique of surface modification, yet often used in 
the sphere of biomedical engineering. It is flexible and environmentally friendly method. Surface morphology of the 
modified fiber was studied by SEM and changes in the surface composition were studied by XPS and FTIR techniques. 
Standard goniometry was used for determination of contact angle as a function of aging of modified fiber. It was found out 
that plasmatic modification causes significant changes in the chemical composition of the surface layers of studied 
materials as well as changes of morphology of the surface layers, wettability and ablation of the surface layers of studied 
substances. Antibacterial test proved antibacterial properties of the examined materials. 
Keywords: cellulose, oxidized cellulose, plasma discharge, surface modification, wound dressing 
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This work is focused on plasmatic modification of the cellulose-based biomaterials. Cellulose and oxidized cellulose were 
modified. Plasmatic modification of materials is effective and economic technique of surface modification, yet often used in 
the sphere of biomedical engineering. It is flexible and environmentally friendly method. Surface morphology of the 
modified fiber was studied by SEM and changes in the surface composition were studied by XPS and FTIR techniques. 
Standard goniometry was used for determination of contact angle as a function of aging of modified fiber. It was found out 
that plasmatic modification causes significant changes in the chemical composition of the surface layers of studied 
materials as well as changes of morphology of the surface layers, wettability and ablation of the surface layers of studied 
substances. Antibacterial test proved antibacterial properties of the examined materials. 
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This work is focused on surface modification of the cellulose-based biomaterials. Cellulose and chitosan are the two most 
abundant polymers originating from natural sources. Materials used in our work were chitosan from crab shells and 
cellulose in the form of woven/nonwoven fabric, usually used as a dressing material. The goal of this work is to obtain a 
biomaterial that is inexpensive, easy to prepare under a moderate conditions and environmentally friendly, without the 
need of using organic solvents. We modified cellulose by chitosan and by chitosan and silver to enhance natural 
antimicrobial properties of chitosan. It was found out that chitosan bounded on the surface of cellulose causes significant 
changes in the chemical composition of the surface layers of studied material as well as changes of morphology of the 
surface layers. This work is based on possible use of gained knowledge in tissue engineering. 

Keywords: cellulose, chitosan, wound dressing 
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In this work the phase behavior of blends containing sodiun alginate (ALG) [1]   and  Poly (-caprolactone) (PCL) was 
analyzed and studied by DSC, FT-IR, and TGA.  Dry blends of sodiun alginate with Poly (-caprolactone) (PCL) showed 
thermograms exhibiting a distinct single glass transition temperature (Tg). This phase behavior of the blends studied by 
DSC, shows that the systems behave as one-phase systems [2].  According to the results of FT-IR analyses of the different 
absorptions of the blends, relative to the pure components, they show a significative shift that is considered evidence of an 
specific interaction between the components of the blends, similar in another case [3]. The thermogravimetric analysis of 
the blends and the pure components shows that the temperature for thermal degradation of the blends is higher than that 
of the pure components, irrespective of the solvent casting from which the mixture was obtained. These results can be 
interpreted as the formation of a new product that corresponds to a compatible polymer blend. The compatibilization of 
these systems is attributed to a strong interaction, like hydrogen bonds formation between the interacting functional 
groups in the polymers studied. However, as the  experimental information obtained was not enough to know which of the 
interacting groups of alginate are responsible of the interaction, the molecular dynamics simulations have been performed 
in order to calculate radial distribution functions (RDF) for the groups tentatively involved in the main interaction. 
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Despite the resources being channelled into combating hospital-acquired infections, they remain a growing concern 
especially when combined with the increased prevalence of antibiotic resistant strains of bacteria. In particular the 
development of resistant strains is causing increased pressure on current antibiotics.1 Photo-dynamic Therapy (PDT) offers 
an antibiotic-free mechanism to kill microbes. Crucially, materials functionalised with PDT vectors are able to halt the 
spread of microbes before they can cause. One route to achieve this is and enhance their efficacy by combining them with 
optically-active nanoparticles and incorporate the system into the materials used in high-risk areas.2  
 
Due to their unique electronic structure, semiconductor nanoparticles – or quantum dots – are able to absorb 
electromagnetic radiation of wavelengths from the infrared through to the visible spectrum by both 1- and 2- photon 
processes. Furthermore, light emissions as the excited states decay are of in a narrow range of wavelengths which can be 
tuned precisely to a desired value by changing 
particle size and composition.3 
 
In this work, organic soluble cadmium-selenide 
quantum dots have been synthesised before being 
shelled with ZnS and transferred to aqueous 
solution in a single step. The size of the particles has 
been tuned so following excitation the emission 
wavelength overlaps with the adsorption maximum 
of toluidine blue O (TBO) (Graph 1). This dye was 
chosen as it is an effective and proven PDT vector. 
By conjugating TBO to the surface of the quantum 
dots, the particles become antennae to adsorb 
energy from a wide range of wavelengths and 
transfer it to the PDT vector. The increase in 
population of the TBO excited state over a broad 
range of wavelengths has been probed using EPR 
spectroscopy.  
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Graph 1: Overlap between normalised quantum dot 
emission dye absorption.  
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Atom Transfer Radical Polymerization (ATRP) represents one of the most versatile synthetic tools for preparing new 
polymer materials with well-controlled molecular weights and well-defined structures. A notorious drawback, however, is 
the tedious separation of the catalyst from the reaction products. For this reason, there is a need to develop innovative 
methods and strategies in order to overcome this limitation by designing new recoverable and reusable catalyst system. In 
order to avoid purification steps, catalytic systems that combine the properties of homogeneous and heterogeneous 
catalysis have been developed by immobilization of the catalyst on organic or inorganic particles [1] (silica, magnetic 
particles [2]). However, the control level of the polymerization by these covalently solid-supported systems is generally 
lower than with unsupported catalyst mainly due to the deactivation rate constant of the Cu(II) linked to the immobilized 
catalysts [3].  
 
In this context, the aim of our work is to develop nanoparticles bearing “catalytic” well defined polymer arms (Figure 1). 
This new generation of “semi heterogeneous" catalysts are prepared by immobilizing the polymer arms on silica particles by 
covalent and low-energy bonds [4] (hydrogen bonds). In this presentation, we will show the synthesis by nitroxide mediated 
polymerization of well defined styrene or azlactone functionalized copolymers and their use (after immobilization) for ATRP 
of methyl methacrylate.  
 
 
  
 
 

 
 
 
 
 

 
Figure 1: (Left) Silica particle supported by functionalized copolymer for the ATRP of MMA, (Right) hybrid particle observed 

by transmission electron microscopy (TEM) 
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Chromium is widely used in electroplating, leather tanning, paint, cement and photography industries producing large 
quantities of effluents containing toxic metals. In environmental waters, chromium exists predominantly in two chemical 
forms: Cr(III) and Cr(VI). It is well known that the toxicological and biological properties of most elements depend upon 
their chemical forms. Cr(III) is considered as an essential nutrient for human metabolism, whereas Cr(VI) has definite 
adverse effect on human health, a suspect carcinogen. Therefore, removal of chromium from environment is important. 
Several methods are used for the removal of Cr(VI) from aqueous solutions, such as, electrolysis, ion exchange, reverse 
osmosis, solvent extraction, adsorption, complexation and precipitation. Among all these, adsorption is considered as an 
effective and economical method to remove Cr(VI) from aquatic systems [1]. Recently, polymer ligand exchanger (PLE) 
adsorbents have been found as one of the most promising materials for chromium removal due to their high adsorption 
capacity and selectivity at low concentrations. 
 
In order to prepare fibrous PLE adsorbent for the removal of chromate, 4-vinyl pyridine (VP) monomer was first grafted 
onto polyethylene/polypropylene nonwoven fabrics in emulsion system by using radiation induced graft polymerization [2-
4]. Grafting of VP on polyethylene/polypropylene non-woven fiber was performed at various pre-irradiation doses. The PLE 
adsorbent was prepared by loading copper ions onto VP grafted nonwoven fabric. Cu loaded VP grafted nonwoven fiber 
was used for adsorption experiments of chromate ions. The effects of the pH, contact time, and initial metal ion 
concentration on the adsorption capacity of the Cu loaded VP grafted nonwoven fibers (VP-Cu(II)) for Cr (VI) ions were 
investigated. Desorption of Cr (VI) ions from the VP-Cu(II) fibers was also examined using aqueous solutions of mineral 
acids, bases and salts. 
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Polyurethanes (PU) are engineering materials and have excellent mechanical and chemical properties.  However there are 
many application areas of the polyurethanes, they are also very limited because of being weak in abrasion, flame 
retardancy and weatherability. To improve the weak properties of PU, silica particles can be used. 

The aim of this paper is to synthesis silicate nano-composites containing polyurethane coatings via in situ method. Silica sol 
must be prepared according to Stöber method using Tetra ethyl orthosilicate (TEOS) as the precursor and later mixed 
polyester polyol by in situ [1,2,3] (Figure 1). Then this mixture (Polyester / Silica Sol ) introduced in to methylene 
diisocyanate (MDI) and modified methylene diisocyante (MMDI) to synthesis polyurethane . FTIR, TGA, SEM, DMA, Shore 
Hardness of the PU were measured and weatherability, swelling properties were observed.   

 

Figure 1: FTIR spec of PU (MMDI) with 1.5%       3%       and     without silica     particle. 
 
A series of trials were made and it was proven that with the in situ method of silica the PU mechanical and rheological 
properties were improved. 
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Synthesis of organic compounds, having advanced electronic and optoelectronic proporties, is important for the 
production of new materials. The main attraction of this area comes from the ability to modify the chemical structures of 
organic compounds in a way that the properties of the materials could directly be affected. Thiophene-based π-conjugated 
materials have been holding a particular interest, owing to their environmental stability, high charge carrier mobility, low 
cost and flexibility.1 Another important advantage of using thiophene in designing organic materials is easy modification for 
tuning the electronic properties of the materials such as electron affinity, ionization potential, absorption and emission.2 

In this study, dithienothiophene (DTT)3, dithienothiophene-dialdehyde (DTT-2CHO) and their derivatives were 
synthesized and their electronic and optoelectronic properties were investigated.  
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Recently, exfoliated graphite (EG) composed of foam-like carbon particles becomes more and more practically 
used in various applications. Significant difference of EG from other powdery carbon materials is its ability to be formed 
into porous monolith in vide range of density without using binding agent. Unique thermal stability and chemical inertia 
determine promising application of EG for effective heat utilization, accumulation, storage, and transfer [1]. In many 
reports, the information about the EG preparation process is limited, so no exact relationship between the processing of 
graphite (the nature of the intercalate and the stage number of the intercalation compound) and the physicomechanical 
properties of monoliths can be derived [2-4]. The purpose of this work was to study the physicomechanical properties of EG 
monoliths prepared from various stages of intercalation graphite and to gain insight into the effect of graphite 
preprocessing on the thermal conductivity of the material. 

In order to obtain expandable graphite, a number of stages (2-5) of graphite nitrate and graphite bisulfate 
synthesized on the base of natural graphite (d002 = 3,35 Ǻ) was subjected to hydrolysis. Thermal treatment of the 
expandable graphite was carried out at 600 - 1100 0C. In the result exfoliated graphite with bulk density 1-15 g*l-1 was 
obtained. Highly porous monoliths were made by uniaxial pressing without any binders of exfoliated graphite. Heat-transfer 
characteristics of the materials in both parallel and perpendicular direction to the axis of compression were studied by LFA 
method. Determination of specific heat was performed by DSC.  

In going from stage 2 to stage 5 for graphite nitrate, the thermal conductivity increases by a factor of 1.8. Analysis 
of the variation of the thermal conductivity of the monoliths with density in the range 20 to 300 kg/m3 indicates that λa 
increases linearly and λс plateaus at a density of 200 kg*m-3. 

Anisotropy of heat conducting properties is observed at a density of 40 kg*m-3. The anisotropy factor rises to 6 
with an increase in the density up to 300 kg*m-3. 

Thus the results demonstrate that the stage number of GICs has a predominant effect on the thermal conductivity 
of EG monoliths. 
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A simple technique to create responsive surfaces with distinctive features is demonstrated. It is possible to control the 
chemical composition of the deposited thin layer as well as the topography of the substrate. The common procedure is to 
apply oxygen plasma to Poly (Dimethylsiloxane) (PDMS) creating silica-like surfaces and wrinkles as a result of the elastic 
modulus difference between the top and bottom layers. Taking advantage from the high elasticity of PDMS, wrinkled 
surface topography can be created by introducing a polymer thin layer on PDMS instead of oxygen plasma operation. In our 
research we deposited Poly (N-isopropylacrylamide) (pNIPAAm), a temperature stimuli polymer, thin films on pre-stretched 
PDMS samples by initiated chemical vapor deposition (iCVD). PNIPAAm is a stimuli responsive polymer which changes its 
surface properties with temperature. As the temperature rises above 32 oC the surface changes from being hydrophilic to 
hydrophobic. This property makes the polymer useful for several smart material applications such as drug delivery or 
membrane applications. 

In order to adjust the mechanical strength of the polymer and change the temperature response a cross linker agent, 
ethylene glycol dimethacrylate (EGDMA), is used. PNIPAAm thin films with varying EGDMA percentages are deposited on 
PDMS substrates. The chemical compositions of the films are determined by a simple FTIR analysis. Surface tension 
properties of the films are studied with home-built drop shape analyzer and the surface wrinkles are analyzed by 
profilometry. Effects of different parameters (film strength, substrate strength and thickness of film) on wrinkle properties 
are investigated.  

 

Keywords: Poly (N-isopropylacrylamide), Poly (Dimethylsiloxane), iCVD, Surface Wrinkles 
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The aim of this work is the synthesis of electron-donor polymer materials. Porphyrin is one of the good donor material in 
photovoltaic devices. Thiophene-coupled porphyrins are expected to exhibit optimized conjugation and photochemical 
properties [1]. Meso-Tetra brominated porphyrin is synthesised from 4-bromobenzaldehyde. On the other hand 3-
bromothiophene is converted into 3-boralene thiophene [2]. These two materials will be conjugated by Suzuki coupling 

reaction and fully characterized then the product will be polymerized. 

  

    

Figure 1. Schematic synthetic pathways 
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In recent years, syntheses and investigating the properties of dithienothiophenes (DTT) 1, DTT-S,S-dioxides 2 and their 
polymers have been the emerging area as they show interesting electronics and optoelectronics properties.1 DTTs comprise 
three fused thiophene rings which create an electron rich rigid core. Oxidation of the sulfur atom of the thiophene in the 
middle to S,S-dioxide introduces the molecule a fluorescent property with, in general, an emission in the blue region. Our 
continuing research on the synthesis of analogues of dithieno[3,2-b;2’,3’-d]thiophene, applying the method developed by 
our group let us to the synthesis of functionalized DTT analogues, such as 3,5-diphenyl3 3, 3,5-di(4-bromophenyl) 4, 3,5-
di(4-methoxyphenyl) 5 and 3,5-di(4-nitrophenyl)dithieno[3,2-b;2’,3’-d]thiophene 6,2 oxidation of which yielded their 
fluorescent derivatives. As co-polymerization of thiophenes with various monomers is an important strategy for fine-tuning 
the resultant material,3 in this study, Ph2DTT-S,S-O2 7, Br2Ph2DTT-S,S-O2 8  and Ph2Thy2DTT-S,S-O2  9 were co-polymerized 
with the most commonly used monomer, fluorene, in different ratios of DTTs, i. e. 5%, 15%, 25% and 50%, considering that 
such ratios could be a good tuning for the synthesized materials for OLED applications. Their devices have been constructed 
and the properties of the polymers in solution, in solid state and the properties of the devices have been investigated. 
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Column packing materials continue to evolve as user needs for high through put, high-resolution, and high-sensitivity HPLC 
analyses drive further developments. But, Currently, the most widely used column packings for high-performance liquid 
chromatography (HPLC) separations are based on 3–5-mm totally porous silica microspheres with a single pore-size 
distribution [1] and these packing materials have not  high-sensitivity and high selectivity for HPLC analyses[2-3]. To provide 
desired separation characteristics, several manufacturers specially synthesize the silica particles for these packings[4]. In 
this study, a unique coumarin-bonded column for high-performance liquid chromatography was developed by chemically 
bonding coumarin groups to the silica gel support, and its chromatographic performance was described. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Scheme 1. The general synthetic procedure of synthesis of the coumarin containing-silica. 
 
The general synthetic procedure was shown in Scheme 1. Firstly, silica nanoparticles were amino functionalized by 
aminosilane agents, then the coumarin-groups was anchored to the amino functionalized surface of silica nanoparticles. 
The final materials were characterized by FT-IR, X-RAY, SEM, thermogravimetric and elemental analysis methods. These 
packing materials were packed into a stainless steel column, the chromatographic properties and durability of which were 
investigated in both normal- and reversed-phase partition modes. The separating selectivity and the durability of coumarin-
bonded silica columns were dependent on the preparation conditions. 
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In recent years, interest in stimuli-responsive supramolecular polymers has increased in the field of novel material 
development[1-3]. Due to their ability to exhibit dramatic changes in their properties in response to the application of an 
environmental stimulus, such as light, temperature, mechanical stress, pH, ionic strength, solvent polarity, electric fields, 
biological and chemical analytes, in accordance with the kind of stimulus to which they act in response, such materials can 
thus be classified as either photo-, chemo-, electro-, or mechano-active materials [2-4]. Supramolecular materials and 
polymers refer to chemistry of supramolecular entities generated via noncovalent interactions between molecules [3]. 
These interactions may involve complementary hydrogen-bonding, π-π stacking, electrostatic forces, electronic donor-
acceptor interactions, metal ligand coordination, or hydrophobic interactions. Metallo-supramolecular polymers represent 
a special class of supramolecular polymers generated from ditopic monomers possessing two metal binding groups 
(ligands) on each end, where the linkage between monomers is provided by metal ion ligand coordination.  
Star shaped polymers have received a continuous attention over a long time [5]. Experimental efforts have been made in 
order to characterize these branched polymers using light scattering or intrinsic viscosity measurements. 
In this study, a novel metallo-supramolecular polytopic ligand was synthesized from the condensation of  4-chloro-2,2’; 
6’,2"-terpyridine and amino group functionalized polyimides. This terpyridine-based ligand used for the preparation of high-
molecular-weight star shaped metallo-supramolecular polymers with Co(II) or Ni(II) ions. These materials show different 
colors depending on either the ligands or the metal ions. The produced supramolecular polymers were characterized by 
means of structure, morphology, and stimuli-responsive behavior employing Fourier Transform infrared spectroscopy, 
scanning electron microscopy, UV-vis and amperometric techniques. 
Prepared star shaped metallo-supramolecular polymers were investigated the reversibility upon external factors, such as 
electrochemical or the addition of competitive complexing ligands by electroanalytic techniques and UV-vis spectroscopy. 
As a result, prepared terpyridine-functionalized polyhedral silsesquioxane are good candidates for electronic, opto-
electronic, and photovoltaic applications as a smart stimuli-responsive material. 
 
This work was supported by TUBITAK under Grant No. MAG110M751. 
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One of the most challenging areas for human beings is the healthcare and every step attempted towards the development 
of new materials and methods for early detection and cure of diseases using easy, cheap and effective tools is highly vital 
and is still the major issue. Recent developments in the biomedical field have led to many potential applications of 
conjugated polymer materials such as bio-sensing, drug delivery, bio-actuators and bio-imaging [1,2].   
Herein, we demonstrate the synthesis and the use of a well-known conjugated polymer, namely poly(p-phenylene ) (PP), 
for cancer cell imaging and diagnosis. In this approach, bioconjugated PPs decorated with poly(ethylene glycol) (PEG) side 
chains were employed as efficient fluorescent probes for targeting to breast cancer cells, such as MCF-7, and simultaneous 
imaging. The lower cytotoxicity, good fluorescence properties (that eliminates the need for an additional fluorescence 
probe), water solubility (which is essential for bioapplications) and biocompatability of PEG- functionalized PPs make them 
attractive candidates for cancer studies and diagnosis [3,4].  
Our investigations represent the first example of successful use of such macromolecular architectures as multifunctional 
agents and the results obtained may provide new possibilities in the field of conjugated polymer based photodynamic 
therapy and biological sensing applications. 
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Emissive -conjugated polymers are an important class of materials for construction of optoelectronic devices (LED, LEC, 
solar cells, OFET) and poly(p-phenylene vinylenes) (PPVs) are one of the most important representatives of this class. 
Nowadays an impetuous research has been also developed in semiconducting polymers field oriented toward their 
biomedical applications, and semiconducting polymers as fluorescent nanoparticles could be an appropriate choice for 
theranostics. 

 

 

 

 

 

 

Figure 1: Properties in aqueous solutions and in thin films of the synthesized polymers 
 
The present report is devoted to the synthesis of new PPVs by using “macromonomer technique” in conjunction with 
Suzuki-Heck cascade polycondensation reaction. The obtained materials have a “hairy-rod” architecture due to PPV main 
chains and an amphiphilic character as they contain water soluble polymeric side chains like PEG or poly(2-alkyl-oxazoline)s. 
So, the obtained materials show the characteristic properties of the two components with a synergetic effect. Structural 
characterization of the polymers was performed by spectral methods (1H-NMR, IR) whereas DLS and AFM microscopy 
(Fig.1) measurements were complementarily used to prove and to characterize the size and the shape of the nanoparticles 
formed by self-assembling in aqueous media, by simple ”dissolution” of the polymers. Photophysical properties of the 
nanoparticles were investigated by UV-VIS and fluorescence methods and were discussed in relation with their size and the 
influence of the presence of the proteins, like BSA. The present attempt offers an alternative to encapsulation of 
conducting polymer nanoparticles in biocompatible matrix by nanoprecipitation. 
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Freeze concentration techniques have long been used in industry, especially in areas such as chemical feedstock separation, 
food and beverage preparation, cosmetics, waste water treatment and drug industry [1] [2] [3]. The current study is an 
extension of this approach to enforce covalent modifications and yield novel derivatives of biopolymers and biomaterials. 

Based on the principle of removing excess water, majority of the system water was frozen out as ice crystals from the 
dissolved reaction components and the frozen solution was incubated at sub-zero degree Celcius temperatures. The 
biomolecular chemical transformations were prompted within viscous regions of concentrated solute. In spite of the 
reduced reaction temperatures and viscous medium, the forward rates of biomolecular processes were greatly enhanced 
by the highly concentrated starting materials. As a model study, the Michael addition of acrylate derivatives such as 
acrylamide, acrylic acid, and methylene bisacrylamide were successfully applied to chitosan and other biopolymers bearing 
amino functional groups. By appropriate choice of the Michael reagent, the solubility traits of chitosan could be improved. 
Alternatively, chitosan could be completely insolubilized by crosslink-formation. As an end note, the freeze concentration 
event can be fine-tuned to set up micro-reaction systems within the frozen matrix. As such, this method can be potentially 
used as a tool of nanotechnology to yield ready-to-go high-purity nano-sized aggregates with improved traits. 

Keywords: Freeze Concentration, Biomaterials, Michael addition, Chitosan 
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Gas separation processes through polymeric membranes are cost and energy effective, environmentally benign, as well as simple and 
versatile. As polymer-based gas separations have seemingly reached the limit of the permeability-selectivity trade-off reported by Robeson 
[1], new materials and procedures for membrane fabrication are being investigated in order to improve performance. Over the last two 
decades, inorganic particles e.g. zeolite, carbon molecular sieve and inorganic oxides have been used to prepare mixed-matrix membranes 
(MMMs), also called hybrid membranes [2]. These hybrid membranes combine the superior permeability and selectivity of inorganic 
membranes with the processability of polymer membranes. Other important features that MMMs possess are more reproducible 
properties and facile and low cost of fabrication [3]. MMMs take advantage of the superior transport properties of inorganic materials with 
the ease of preparing polymer-based membranes. MMMs have been reported to have good gas separation ability. The incorporation of 
metal-organic frameworks (MOFs) into a polymer matrix for the fabrication of MMMs for gas separations, first explored by Yehia et al. 
showed improvements in CH4 selectivity [4]. From this pioneering work, it was found that MOFs are good candidates as additives for gas 
separation since they consist of a combination of an inorganic cluster and an organic bridge [5]. They have large surface area, controlled 
porosity and affinity towards certain gases [6]. Addition of MOF particles as additive to polymer membranes has already shown that 
permeability and selectivity can be simultaneously increased, but very little is known about the effect of these particles on the mechanism 
of gas transport and separation inside MMMs [7,8]. 
The present study provides the effect of the use of the MOF-5 and Co-MOF nanocrystals as additives in polymeric MMMs based on 
polyetherimide (PEI) on the H2, CH4 and CO2 transport properties. In this study we elucidate the mechanism of the improved performance 
in terms of solubility, diffusion and permeability coefficients. In addition, we investigate the effect of the MOF loading on these properties 
and calculate the selectivities (CO2/CH4, H2/CO2 and H2/CH4) of all membranes. Physical properties of the synthesized MOF and the 
membrane (film density, Tg, d-spacing) were analyzed. The distribution of MOFs embedded in the polymer was studied with SEM. 
Asymmetric mixed-matrix membranes for all the two studied MOFs showed improvement in CO2/CH4, H2/CO2 and H2/CH4 selectivity and 
permeance as compared to the unfilled reference membrane. 

Keywords: Poly(etherimide), Metal organic framework, Mixed-matrix membrane, Gas separation 

References 
[1] L.M. Robeson, The upper bound revisited, J. Membr. Sci. 320 (2008) 390-400. 
[2] A.M.W. Hillock, S.J. Miller, W.J. Koros, Crosslinked mixed-matrix membranes for the purification of natural gas: effects of sieve 

surface modification, J. Membr. Sci. 314 (2008) 193-199. 
[3] H. Cong, M. Radosz, B.F. Towler, Y. Shen, Polymer-inorganic nanocomposite membranes for gas separation, Sep. Purif. Technol. 55 

(2007) 281. 
[4] H. Yehia, T.J. Pisklak, J.P. Ferraris, K.J. Balkus Jr., I.H. Musselman, Methane facilitated transport using copper(II) biphenyl 

dicarboxylatetriethylenediamine/poly(3-acetoxyethylthiophene) mixed matrix membranes, Polym. Prepr. 45 (2004) 35. 
[5] Y. Zhang, I.H. Musselman, J.P. Ferraris, K.J. Balkus Jr., Gas permeability properties of Matrimid® membranes containing the metal-

organic framework Cu-BPYHFS, J. Membr. Sci. 313 (2008) 170. 
[6] A.R. Millward, O.M. Yaghi, Metal-organic frameworks with exceptionally high capacity for storage of carbon dioxide at room 

temperature, J. Am. Chem. Soc. 127 (2005) 17998-17999. 
[7] Y. Dai, J.R. Johnson, O. Karvan, D.S. Sholl, W.J. Koros, Ultem®/ZIF-8 mixed matrix hollow fiber membranes for CO2/N2 separations, J. 

Membr. Sci. 401-402 (2012) 76-82. 
[8] J. Hu, H. Cai, H. Ren, Y. Wei, Z. Xu, H. Liu, Y. Hu, Mixed-matrix membrane hollow fibers of Cu3(BTC)2 MOF and polyimide for gas 

separation and adsorption, Ind. Eng. Chem. Res. 49 (2010) 12605-12612. 



15.08.2013 / POSTER PRESENTATIONS

18:00–19:00Materials Science / MS-P-03

1668

Graphene Quantum Dots For Flexible Dye-Sensitized Solar Cell Applications 

 

D. Kishore Kumar*, S. Senthilarasu, H.M. Upadhyaya 

Energy Conversion Laboratory, Institute of Mechanical Process and Energy Engineering 
(IMPEE), School of Engineering and Physical Sciences,    Heriot-Watt University, Riccarton, 

Edinburgh, EH14 4AS, UK 

* Corresponding author: kd99@hw.ac.uk 

Graphene has attracted many researchers due to its excellent mechanical stability and chemical inertness with exceptional 

high electron mobility. Due to these properties it has got its applications in bio-imaging, electronics, catalysis, solar cells, 

etc. Band gap of graphene is zero and thus the practical application of graphene can be viable only when its band gap 

increases to higher values so as to match the visible spectrum of light. Alternatively, graphene can be broken down into 

graphene quantum dots (GQD). The GQDs can be synthesized through various methods such as hydrothermal, microwave 

synthesis, electron beam lithography and electrochemical technique. Among these techniques, electrochemical technique 

is the low cost, eco-friendly method and easy way of synthesizing the GQD.  

This work is focused on the synthesis and characterization of graphene quantum dots from graphene oxide and their 

application in dye-sensitized solar cells, using TiO2 paste at room temperature for flexible dye sensitized solar cell 

applications. The detailed investigation will include structural and optical characterisations and the results would be 

discussed along with solar cell characterisations. 
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Graphene has attracted many researchers due to its excellent mechanical stability and chemical inertness with exceptional 

high electron mobility. Due to these properties it has got its applications in bio-imaging, electronics, catalysis, solar cells, 

etc. Band gap of graphene is zero and thus the practical application of graphene can be viable only when its band gap 

increases to higher values so as to match the visible spectrum of light. Alternatively, graphene can be broken down into 

graphene quantum dots (GQD). The GQDs can be synthesized through various methods such as hydrothermal, microwave 

synthesis, electron beam lithography and electrochemical technique. Among these techniques, electrochemical technique 

is the low cost, eco-friendly method and easy way of synthesizing the GQD.  

This work is focused on the synthesis and characterization of graphene quantum dots from graphene oxide and their 

application in dye-sensitized solar cells, using TiO2 paste at room temperature for flexible dye sensitized solar cell 

applications. The detailed investigation will include structural and optical characterisations and the results would be 

discussed along with solar cell characterisations. 
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Polyurethane (PU) is a class of polymer that is used in coatings, elastomeric items, foams and adhesives [1]. Biodegradable 
polyurethanes may be potential applications as cardiovascular implants, scaffolds for tissue engineering, repair of articular 
cartilage, adhesion barriers and artificial skin [2]. This work addresses the in vitro biodegradation of non-aromatic 
polyurethanes and adhesive strength. The following reactants were used in the syntheses of polyurethanes: non-aromatic 
4,4′-methylenebis(cyclohexyl isocyanate), catechol and polyethylene glycol 200(PEG). The ratios of PEG–Catechol monomer 
units in the polyols were: 95:5, 90:10, and 85:15, respectively. The synthesized polyurethane polymers were characterized 
by FTIR. Thermal properties of prepared polyurethanes were determined with DTA, TGA and DSC thermal analysis systems. 
Degradation of polyurethane samples was carried out at 37±0.1 ºC for 8 weeks, using phosphate buffer solution 
(pH=7.4±0.2).  
 

Figure 1. SEM imagines of polyurethanes included 10% ratios of PEG–Catechol. A) Before Degradation B) After Degradation  
 
Degradation in vitro caused the loss of sample mass. The mass loss at 8 weeks for the materials was in the range of 15–20% 
depend on catechol containing of polyurethanes. Typical scanning electron microscopy images of surfaces of polyurethane 
subjected to degradation are shown in Figure 1. The adhesive strength of the polyurethanes (0.15 g) was average value of 
459.6±86.8 kPa after 24 h of cure. Therefore, synthesized polymers may be applied in medical area as adhesive materials. 
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This contribution helps to define equilibrium between various molecular species formed by the process of decomposition of 
12-tungstosilicic acid (H4SiW12O40 – WSiA). The process was followed in methanol/water solutions of different composition, 
and over a pH range 1-12, and the species were identified by UV, FTIR and micro Raman spectroscopy. The dependence of 
stability on organic solvent amount (0-100%), pH and concentration of acid in solution were investigated in details.  
It is shown that addition of methanol in aqueous solution of WSiA with varied pH causes extension of the pH region where 
parent Keggin anion (KA) is stable. Precisely, in water solutions KA remains in toto till pH 5.8, followed by its decomposition 
and forming monolacunar SiW11O39

8- anion at higher pH. As a result, at pH > 9.5, after SiW9O39
10-, only tungstate and silicate 

anions exist. On the other hand, methanol/water solution (50/50%) leads to the fact that KA is the only entity presents in 
solution till pH 8.1 when Na8SiW11O39 start to form          

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Raman 
spectra of WSiA at 
various pH, water 

and methanol/water solution, 50/50% (right) 
 
Furthermore, Raman spectroscopy was more suitable technique as it enables in situ recording of spectra during the very 
short time, in comparing to 29Si NMR spectroscopy.  
 
Keywords: 12-tungstosilicic acid, Keggin anion, Raman spectroscopy 
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This contribution helps to define equilibrium between various molecular species formed by the process of decomposition of 
12-tungstosilicic acid (H4SiW12O40 – WSiA). The process was followed in methanol/water solutions of different composition, 
and over a pH range 1-12, and the species were identified by UV, FTIR and micro Raman spectroscopy. The dependence of 
stability on organic solvent amount (0-100%), pH and concentration of acid in solution were investigated in details.  
It is shown that addition of methanol in aqueous solution of WSiA with varied pH causes extension of the pH region where 
parent Keggin anion (KA) is stable. Precisely, in water solutions KA remains in toto till pH 5.8, followed by its decomposition 
and forming monolacunar SiW11O39

8- anion at higher pH. As a result, at pH > 9.5, after SiW9O39
10-, only tungstate and silicate 

anions exist. On the other hand, methanol/water solution (50/50%) leads to the fact that KA is the only entity presents in 
solution till pH 8.1 when Na8SiW11O39 start to form          

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Raman 
spectra of WSiA at 
various pH, water 

and methanol/water solution, 50/50% (right) 
 
Furthermore, Raman spectroscopy was more suitable technique as it enables in situ recording of spectra during the very 
short time, in comparing to 29Si NMR spectroscopy.  
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The unique combination of transparency and conductivity allows transparent conducting oxides (TCOs) to find 
many applications in modern scientific and industrial technologies.[1] Especially, the preparation of mesoporous, thin film 
electrodes from transparent TCOs, with well defined 3D mesoporosity of a few nanometers in diameter, are ideal 
candidates as host materials for catalysts, metals, organic molecule and biomolecules, and of considerable interest for 
applications in optoelectronics, solar cells and sensors.  
 

By employing a Single Source Precursor (SSP)-approach,[2] we prepared very effectively mesoporous, tin-rich ITO 
films with high tin content and durable optoelectronical properties.[3] The porous nanostructure allows the incorporation of 
higher amounts of supported electrochemically active and native Cytochrome-C centers, while the transparency of the 
electrode makes a spectroscopic characterization of these centers possible even during cell performance. Advantage of this 
novel material in comparison to a normal mpITO for bioelectrochemistry will be presented.   
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Due to its low dielectric constant, the low refractive index, high thermal stability and high melting point, magnesium oxide 
is widely used as inorganic material in many areas, such as fire resistant construction materials, optical materials, protective 
layers in plasma display panels[1] and buffer layers for different thin films[2] In contrast, lithium-doped magnesium oxide 
shows high catalytic activity and selectivity in oxidation of methane to the synthetically more useful ethylene[3]. Generally, 
doped and undoped magnesium oxide can be obtained by thermal decomposition of the corresponding inorganic metal 
sources, such as carbonates, hydroxides and nitrates[4]. However, this method requires high decomposition temperatures 
(~750°C) and allows only for a feeble control of material properties, like doping grade, morphology and porosity. The 
application of single source precursors (SSPs) could be a promising alternative to the classical method. The Li/Mg-ratio can 
be encoded on the molecular scale and the decomposition of different SSPs delivers materials with different properties.  
 
A series of Mg- and Li/Mg-alkoxides was synthesized as SSPs, which were thermally decomposed under different conditions. 
It was observed, that Li-Mg-alkoxides deliver clean Li-doped magnesium oxides with different Li/Mg-ratios, whereas the 
decomposition of Mg-alkoxides leads to pure nanocrystalline magnesium oxide. The decomposition pathway of the 
precursors was investigated via TGA and TG-FTIR and the materials obtained were characterized by PXRD, solid-state-NMR, 
IR and TEM.  
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Due to its low dielectric constant, the low refractive index, high thermal stability and high melting point, magnesium oxide 
is widely used as inorganic material in many areas, such as fire resistant construction materials, optical materials, protective 
layers in plasma display panels[1] and buffer layers for different thin films[2] In contrast, lithium-doped magnesium oxide 
shows high catalytic activity and selectivity in oxidation of methane to the synthetically more useful ethylene[3]. Generally, 
doped and undoped magnesium oxide can be obtained by thermal decomposition of the corresponding inorganic metal 
sources, such as carbonates, hydroxides and nitrates[4]. However, this method requires high decomposition temperatures 
(~750°C) and allows only for a feeble control of material properties, like doping grade, morphology and porosity. The 
application of single source precursors (SSPs) could be a promising alternative to the classical method. The Li/Mg-ratio can 
be encoded on the molecular scale and the decomposition of different SSPs delivers materials with different properties.  
 
A series of Mg- and Li/Mg-alkoxides was synthesized as SSPs, which were thermally decomposed under different conditions. 
It was observed, that Li-Mg-alkoxides deliver clean Li-doped magnesium oxides with different Li/Mg-ratios, whereas the 
decomposition of Mg-alkoxides leads to pure nanocrystalline magnesium oxide. The decomposition pathway of the 
precursors was investigated via TGA and TG-FTIR and the materials obtained were characterized by PXRD, solid-state-NMR, 
IR and TEM.  
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Ethylene propylene diene monomer (EPDM) is a type of synthetic terpolymer rubber which is an elastomer. The ethylene 
content (C2) is generally between 40% and 80%. The diene content is generally between 0% and 10% [1]. Increasing of C2 ratio 
value contributes to crystallinity of EPDM [2]. Higher level of the diene monomer (ethylidene norbornene-ENB) brings about 
faster cure rate [3]. EPDM rubbers are good at electrical insulation and they have good resistance to heat, UV, ozone, and 
oxidation. On the other hand, use of them is limited in the some applications, because they are flammable and release very 
much smoke in medium, during burning. Therefore, it is appropriate adding flame-retardant filler to EPDM rubbers. Nano 
additives can also be used for this purpose while it can be also used especially as reinforcing agents. Halloysite nanotubes 
(HNTs) with large aspect ratio improve mechanical and thermal properties of polymers [4]. Halloysite nanotubes are defined 
chemically as (Al2Si2O5(OH)4.nH2O) just as kaolinite [5].  
In this work, two kinds of EPDMs (Keltan 778 and Keltan 6950), which had different C2 and ENB ratios, were used for the 
nanocomposite samples productions. HNTs with 0 - 40 phr values were added to the EPDM rubber samples. For peroxy curing, 
Perkadox 14.40B was used and curing times of samples at 192 0C were examined by moving die rheometer. The test results 
were evaluated depending on the C2 ratios of EPDM and the contents of HNT in the nanocomposites. Fourier transform 
infrared spectroscopy was used to determine chemical structure of samples. X-Ray diffraction analysis of HNT and EPDM/HNT 
nanocomposites was performed to see the basal spacing of the HNTs before and after blending with EPDM. The effects of HNT 
loading on Keltan778 and Keltan 6950 nanocomposites were characterized mechanically and thermally. Thermal gravimetric 
analysis and differential scanning calorimeter were used to determine the thermal properties of nanocomposite samples. 
Mechanical properties of nanocomposites samples were examined by using different mechanical tests to calculate the secant 
modulus, tensile strength, elongation at break, hardness, deformation by compression and ageing. Flammability of samples was 
also investigated. According to test results, EPDM/HNT nanocomposites showed enhanced properties such as; higher tensile 
modulus, tensile strength, and elongation at break values relative to unfilled EPDM. In addition to these mechanical 
enhancements, retardation of flame was observed. Influence of HNTs on mechanical and thermal properties of Keltan 778 (C2 
content: 67%) was significantly better than Keltan 6950 (C2 content: 48%).  
Key Words: Ethylene propylene diene monomer (EPDM), Halloysite nanotubes (HNTs), Nanocomposites, Rubber. 
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Copolymers of the ketonic resins have been the subject of the recent research since the ketonic resin segments improve 
adhesion and solubility of the parent polymers. Previously cycohexanone-formaldehyde (CFR), methyl ethyl ketone-
formaldehyde resins with pyrrole, carbazoles have been synthesized both chemically and electrochemically[1-6]. In this 
work, firstly CFR was modified with Th and two different resins (nCFR:nTh=1:2(CFTh2R)  and 1:4(CFTh4R) were obtained. Then 
these modified resins were electrocopolymerised with Th and Py (Fig. 1) in dichloromethane solution containing 0.1M 
tetrabutylammonium perchlorate by using different mole ratios of monomer and modified resin. Redox behaviors of CFR, 
homopolymers;(PTh, PPy), modified resins;(CFTh2R, CFTh4R), and copolymers;(PTh-CFTh2R, PTh-CFTh4R, PPy-CFTh2R, PPy-
CFTh4R) were compared by cyclic voltammetry. Conductivities and solubilities were checked. 
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Copolymers of the ketonic resins have been the subject of the recent research since the ketonic resin segments improve 
adhesion and solubility of the parent polymers. Previously cycohexanone-formaldehyde (CFR), methyl ethyl ketone-
formaldehyde resins with pyrrole, carbazoles have been synthesized both chemically and electrochemically[1-6]. In this 
work, firstly CFR was modified with Th and two different resins (nCFR:nTh=1:2(CFTh2R)  and 1:4(CFTh4R) were obtained. Then 
these modified resins were electrocopolymerised with Th and Py (Fig. 1) in dichloromethane solution containing 0.1M 
tetrabutylammonium perchlorate by using different mole ratios of monomer and modified resin. Redox behaviors of CFR, 
homopolymers;(PTh, PPy), modified resins;(CFTh2R, CFTh4R), and copolymers;(PTh-CFTh2R, PTh-CFTh4R, PPy-CFTh2R, PPy-
CFTh4R) were compared by cyclic voltammetry. Conductivities and solubilities were checked. 
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Conducting polymers such as polypyrrole [1], polythiophene [2], polyaniline [3] and polycarbazole [4] have reported to 
reduce corrosion rate on active metals. Furthermore, conducting polymer-resin copolymer or composite coatings are 
favorable for corrosion applications due to the contribution of strong adhesive property of resin component [5]. Previously 
cyclohexanone-formaldehyde resin (CFR) was modified with Th, and two different resins (CFTh2R and CFTh4R) were 
obtained then electropolymerised with Th    (PTh-CFTh2R and PTh-CFTh4R). In this work CFR, polythiophene PTh, CFTh2R and 
CFTh4R modified resins, PTh-CFTh2R and PTh-CFTh4R copolymers and PTh dispersed resins were coated on steel and their 
corrosion behaviors were investigated in 0.5M H2SO4 by polarization and electrochemical impedance spectroscopy (EIS) 
measurements by time. The protection efficiencies of these coatings were compared. 
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At the present, investigations in the field of carbon containing nanostructural materials are one of the prospective 

directions of nanotechnology. Fullerens and nanotubes possessing unique properties are among the latest discoveries in 
this field. Such  structural  elements can find application in polymer nanocomposites which are the newest type of 
functional materials. Highly strong composition materials with carbon nanomaterials an epoxy matrix have a high specific 
strength and a high modulus of elasticity, they are distinguished by stability of sizes, low thermal coefficient of expansion, a 
number of unigue properties that allow them to be widely used in aerospace engineering.  

We present substantial research results of a pyrolytic output of two hydrocarbons – hexane and benzene – 
depending on concentration of a ferrocene catalyst. The method of an electronic paramagnetic resonance (EPR) has been 
used to study obtained carbonaceous materials [1]. 

Processes of a benzene and hexane pyrolysis aimed at obtaining carbon nanomaterials were searched in a tubular 
reactor. A catalytic effect of ferrocene in the processes has shown up by EPR spectroscopic study enough clearly. An electron 
microscopy of synthesized products has made understandable their morphology. EPR parameters of products derived from 
pyrolyzed hexane and benzene have been established as a function of a ferrocene catalyst concentration. We have shown 
that at the ferrocene concentration 0.6% by mass both EPR line amplitude and free radical concentration reach their 
minimum whereas EPR line width (H-value) reaches its maximum. It is just the ferrocene concentration, which correspond 
to a maximal yield of nanostructures.  

Then were researched influence of the synthesized carbon nanomaterials on properties polymer – a composite 
material on the basis of epoxy. 

The complex of the carried out physico-chemical investigations and the obtained data allows making the fallowing 
conclusions: 

 Nanosized carbon materials were obtained by catalytic pyrolysis of hexane and benzene in the presence of 
ferrocene. At pyrolisis of benzene and hexane, the highest yield of  carbon materials was observed at concentration of 
ferrocene 0.6 %.  

 It is stated that small additions of nanomaterials into matrix of polymer (0.75 %) considerably improve the 
mechanical properties of coal carbonplastic material. Introduction of carbon nanomaterials results in the increase of 
breaking bending stress by 28 %, compressive stress by 38 % and rupture stress by 14 %. It is shown that fire resistance of 
composition materials increase of introduced carbon nanomaterials. The highest resistance to ignition is that of epoxide tar 
filled with 3.0 % carbon nanomaterials, the oxygen index of composition material increasing from 18.4 to 40.8 %. 
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This work is directed to the development of new catalytic systems characterized by a high catalytic activity, stability 

which allow obtaining a target product of high quality with maximum yield of isocompounds. Production of materials with 
specific structural and catalytic properties is an actual problem [1]. 

The work deals with the possibility of preparation of nanostructurized metalcarbon containing catalysts obtained by 
different methods on the basis of Tonkeris clay and cardonized apricot stones, the catalytic activity of which in the reactions 
gydrocracking of n-hydrocarbons was tested. To increase the catalytic activity and selectivity of metalcarbon containing 
catalysts, we used modifiers for regulation of the balance between the acid and hydrogenating functions of catalysts [2].  

The catalytic activity of samples was studied in the flow pilot unit at 350-5500C in hydrogen medium at 3-25atm. 
With the volume feed rate of hydrocarbon raw materials 0,5-2min-1.  

Thus, it is shown that synthesized nanostructurized carbon containing catalysts on the basis of carbonized apricot 
stones and Tonkeris clay may be used in the processes of hydrocracing of n-hydrocarbons for the n-hydrocarbons for they 
have a high catalytic activity and selectivity in the yield of isocompounds. 
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In the recent years, much attention has been paid on the development of interpenetrating polymer networks (IPNs) from 

natural, biocompatible and biodegradable polymeric materials. An interpenetrating polymer network is a combination of 

two polymers, in network form, of which at least one is synthesized and/or cross-linked in the immediate presence of the 

other without any covalent bonds between them [1].  

In the present study, semi interpenetrating polymer networks (semi-IPN) were prepared by cross linking chitosan, L-alanine 

and L-Leucine with glutaraldehyde as cross linker. A viscous solution of chitosan–alanine and chitosan-leucine were 

prepared in 2% acetic acid solution, extruded in the form of droplets by a syringe to NaOH – methanol solution and cross 

linked with glutaraldehyde. The swelling behavior of cross linked polymers in different pH solutions and different 

temperatures were measured at different time intervals. The swelling behavior was observed to be dependent on the 

degree of cross linking, concentration of chitosan and swelling environment. The structural and morphological studies of 

polymers were carried out by using scanning electron microscope and X-ray diffraction. Thermal properties of the polymers 

were investigated by using thermal gravimetric analysis and differential scanning calorimetry.  
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The ring opening between BCC with di-amine by conventional heating (130oC for 48 hours) is a time-consuming and 
non-efficient process. This work has been aiming at accelerating its ring-opening reaction by a microwave radiation process. 
Besides, catalyst and solvent selections of this PU reaction system, the microwave power output, radiation time, catalyst 
and reaction media were major consideration of this research. A catalyst, TBAC or LiBr had been applied on each 
microwave-assisted ring-opening polymerization of BCC with Jeffamine D-2000. A similar average molecular weight of 
NH2-PU oligomer was obtained from a 50 minutes microwave radiation by using 50 W power output. The radiation system 
with TBAC as catalyst, and it resulted in a formation of NH2-PU oligomer with Mn and Mw were 12,997 and 15580, and that 
of 10,882 and 13,508 with LiBr as catalyst. The solvent polarity, catalyst solubility and microwave output energy in this 
radiation system were considered as important factors for this new green process. 
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In the present work indigenous coal ash taken from Sharigh, Balochistan, Pakistan was used to prepare polymer electrolyte 
films with PEO/PMMA/LiClO4. The coal ash was first characterized by various techniques like Surface and Porosity Analysis, 
SEM/ EDX, TEM, FTIR and XRD. The chemical composition of ash was confirmed by energy dispersive X-Ray analysis (EDX). 
Then the utility of coal ash towards fabricating PEO/PMMA/LiClO4/coal ash composites was studied in order to explore its 
use as an additive for polymeric blend composites. The ash incorporation into the polymeric blend composites was studied 
by X-Ray diffraction and UV/Visible spectroscopy while ionic conductivity measurements were undertaken by Impedance 
spectroscopy. The room temperature conductivity of polymeric blend composites was found to increase sharply with ash 
content and reached maximum at 3.3% wt of ash. Both direct and indirect band gap energies of polymeric blend decreased 
with coal ash incorporation. The decrease was at peak at 3.3% wt of ash. Coal ash has found to improve the performance of 
polymeric blend. 
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The ability to induce fast and reversible movements of large amplitude within molecular bodies has become a major 
scientific prospect with many anticipated applications in nanoscience1. This field has already produced a large number of 
nanometric mimics of macroscopic tools including nanoscale tweezers1, gears2, rotors3, shuttles4, muscles5, and elevators6 
that respond to a wide variety of external stimuli7-9 including changes in pH, redox potential, temperature, or light intensity. 
Herein, we describe a unique nanomechanical system composed of six cucurbit[7]uril macrocycles (CB7) and one hexameric 
viologen-based thread molecule. In aqueous solutions, this system can be electrochemically switched between a complexed 
state composed of a [7]pseudorotaxane and an uncomplexed state comprised of its seven separate components. The 
driving force for the dethreading process is strong intramolecular radical cation π-dimerization occurring within the six 
electrons reduced hexameric viologen system. We demonstrate that π-dimerization can overwhelm hydrophobic and 
charge-dipole interactions that normally exist in the inclusion complex between the radical cation of viologen and CB7 and 
force host-guest decomplexation. The formation of the [7]pseudorotaxane was investigated using 1H NMR and UV-Vis 
spectroscopies, and its switching properties were characterized by electrochemical and UV-Vis absorption means. 
Keywords: viologen, dendrimers, radical dimerization, hydrophobicity, cucurbituril. 
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The key mechanistic feature of dynamic biological systems are sensorial tissues that act as receptors to external stimuli and 
are coupled to actuating components that trigger locomotion by morphological changes. The actual components are 
composite structures based on kinematically active elements embedded in soft and flexible matrix that reshapes. The 
related processes set an important mechnanistic platform for the design of new biomimetic actuators. Among mechanically 
responsive materials, the few accidentally discovered examples of crystals which when heated suddenly jump, propelling 
themselves to distances that can reach thousands times their own size on a millisecond timescale provide the most 
impressive display of the conversion of light or heat into mechanical work. Such photosalient crystals and thermosalient 
crystals are biomimetic non-polymeric actuators par excellence.  

 
 
We have recently demonstrated that microcrystallites of thermosalient crystals, which when in pure form can leap when 
heated or cooled, can effectively actuate thin films of sodium caseinate as a biocompatible, natural protein matrix. The 
protein acts like an elastic and mechanically reinforcing medium which alleviates the propensity of thermosalient crystals 
for disintegration. The spectroscopic signature, kinematic performance and mechanical profile of the hybrid material are 
consistent with a mechanism where the thermosalient crystallites of the dopant act cooperatively to induce macroscopic 
mechanical deformation within the matrix. The hybrid material thus effectively mimics a muscle, with the crystals acting as 
a mechanically active backbone and the protein being the equivalent of the tissue. In addition to heating, the new hybrid 
material also responds mechanically to excitation by very weak ultraviolet or blue light, therefore setting the platform for a 
new class of biocompatible actuators capable of dual mechanical actuation. Notably, the hybrid material also displays 
improved tensile properties relative to the non-doped polymer and conveniently combines the fast energy transfer in single 
crystals and the elasticity of the natural polymer. As shown by the biocompatibility tests, the material is non–toxic, which 
stands as an important prerequisite towards biocompatibility.  
 
Keywords: smart hybrid actuators 
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The key mechanistic feature of dynamic biological systems are sensorial tissues that act as receptors to external stimuli and 
are coupled to actuating components that trigger locomotion by morphological changes. The actual components are 
composite structures based on kinematically active elements embedded in soft and flexible matrix that reshapes. The 
related processes set an important mechnanistic platform for the design of new biomimetic actuators. Among mechanically 
responsive materials, the few accidentally discovered examples of crystals which when heated suddenly jump, propelling 
themselves to distances that can reach thousands times their own size on a millisecond timescale provide the most 
impressive display of the conversion of light or heat into mechanical work. Such photosalient crystals and thermosalient 
crystals are biomimetic non-polymeric actuators par excellence.  

 
 
We have recently demonstrated that microcrystallites of thermosalient crystals, which when in pure form can leap when 
heated or cooled, can effectively actuate thin films of sodium caseinate as a biocompatible, natural protein matrix. The 
protein acts like an elastic and mechanically reinforcing medium which alleviates the propensity of thermosalient crystals 
for disintegration. The spectroscopic signature, kinematic performance and mechanical profile of the hybrid material are 
consistent with a mechanism where the thermosalient crystallites of the dopant act cooperatively to induce macroscopic 
mechanical deformation within the matrix. The hybrid material thus effectively mimics a muscle, with the crystals acting as 
a mechanically active backbone and the protein being the equivalent of the tissue. In addition to heating, the new hybrid 
material also responds mechanically to excitation by very weak ultraviolet or blue light, therefore setting the platform for a 
new class of biocompatible actuators capable of dual mechanical actuation. Notably, the hybrid material also displays 
improved tensile properties relative to the non-doped polymer and conveniently combines the fast energy transfer in single 
crystals and the elasticity of the natural polymer. As shown by the biocompatibility tests, the material is non–toxic, which 
stands as an important prerequisite towards biocompatibility.  
 
Keywords: smart hybrid actuators 

 

Nanowire Nanoelectronics: Building Interfaces With Tissue And Cells At The 
Natural Scale Of Biology 

 

Tzahi Cohen Karni1, Charles M Lieber2 
1David H. Koch Institute for Integrative Cancer Research, Cambridge, Massachusetts 02139, 

USA. Boston Children’s Hospital, Harvard Medical School, Massachusetts 02115, USA 
2Department of Chemistry and Chemical Biology, School of Engineering and Applied Sciences, 

Harvard University, Cambridge, MA 02138, USA 

The interface between nanoscale electronic devices and biological systems enables interactions at length-scales natural to 
biology, and thus should maximize communication between these two diverse yet complementary systems. Moreover, 
nanostructures and nanostructured substrates show enhanced coupling to artificial membranes, cells, and tissue. Such 
nano-bio interfaces offer better sensitivity and spatial resolution as compared to conventional planar structures. In this 
work, we will report the electrical properties of silicon nanowires (SiNWs) interfaced with embryonic chicken hearts and 
cultured cardiomyocytes. We developed a scheme that allowed us to manipulate the nanoelectronic to tissue/cell 
interfaces while monitoring their electrical activity. In addition, by utilizing the bottom-up approach, we extended our work 
to the sub-cellular regime, and interfaced cells with the smallest reported device ever and thus exceeded the spatial and 
temporal resolution limits of other electrical recording techniques. The exceptional synthetic control and flexible assembly 
of nanowires provides powerful tools for fundamental studies and applications in life science, and opens up the potential of 
merging active transistors with cells such that the distinction between nonliving and living systems is blurred. 

 

Keywords: biotechnology; nano–bio interfaces; Si; nanowires; synthesis. 
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Water-soluble conjugated polymers have been attracted a great deal of attention because of their unique optoelectronic 
properties, which may serve as a basis for a new generation of optoelectronic devices and biochemical detection. Their 
peculiar properties stem from the combination of optoelectronic properties of conventional conjugated polymers and 
water solubility induced by ionic nature of polyelectrolytes. Their optoelectronic properties can be easily tuned through the 
structural alteration of the conjugated structure of the polymer backbones, and the ionic functionality endows them with 
exceptional features such as electrostatic interaction with oppositely charged species, a high sensitivity toward 
fluorescence quenchers and fluorescence change with aggregation.  
The aggregation-induced blue-to-green solution fluorescence change of 2,1,3-benzotihadiazole (BT) units in polymer 
backbones was used for sensing of oppositely charged species. In a dilute, well-dissolved ionic conjugated polymer solution, 
exciton transport can be approximated by a one-dimensional random walk within an isolated polymer chain. However, if 
the polymers are aggregated within close proximity to each other, interchain exciton migration becomes possible, and a 
three-dimensional random walk becomes available to the migrating exciton.  
In this study, we investigate aggregation-enhanced exciton migration in a anionic conjugated polymers containing green- 
and red-emitting exciton trap sites, respectively. We found that this polymer exhibited a visually noticeable blue-to-green 
and blue-to-red fluorescence color change upon aggregation with oppositely charged protein. 
 
Keywords: conjugated polymers, sensors, fluorescence, polyelectrolytes 
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Water-soluble conjugated polymers have been attracted a great deal of attention because of their unique optoelectronic 
properties, which may serve as a basis for a new generation of optoelectronic devices and biochemical detection. Their 
peculiar properties stem from the combination of optoelectronic properties of conventional conjugated polymers and 
water solubility induced by ionic nature of polyelectrolytes. Their optoelectronic properties can be easily tuned through the 
structural alteration of the conjugated structure of the polymer backbones, and the ionic functionality endows them with 
exceptional features such as electrostatic interaction with oppositely charged species, a high sensitivity toward 
fluorescence quenchers and fluorescence change with aggregation.  
The aggregation-induced blue-to-green solution fluorescence change of 2,1,3-benzotihadiazole (BT) units in polymer 
backbones was used for sensing of oppositely charged species. In a dilute, well-dissolved ionic conjugated polymer solution, 
exciton transport can be approximated by a one-dimensional random walk within an isolated polymer chain. However, if 
the polymers are aggregated within close proximity to each other, interchain exciton migration becomes possible, and a 
three-dimensional random walk becomes available to the migrating exciton.  
In this study, we investigate aggregation-enhanced exciton migration in a anionic conjugated polymers containing green- 
and red-emitting exciton trap sites, respectively. We found that this polymer exhibited a visually noticeable blue-to-green 
and blue-to-red fluorescence color change upon aggregation with oppositely charged protein. 
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Nanoparticle organic memory field-effect transistors (NOMFET) are molecule-based devices that exhibit the main behavior 
of a biological spiking synapse. This behavior is obtained by virtue of the combination of two properties of the NOMFET: the 
transconductance gain of the transistor and the memory effect due the presence of nanoparticles (NPs) which are used as 
nanoscale capacitors to store the electrical charges, and which are embedded into an organic semiconducting layer [1]. 
Thus, the transconductance of the transistor can be dynamically tuned by the amount of charge in the NPs. 

 

Figure 1: Au Nanoparticles decorated with electropolymerizable organic conjugated molecules. 
In this context, we present here new active π-conjugated precursors with low oxidation potential grafted on gold 
nanoparticles in an attempt to increase their charging/discharging speed and modify their electronic and transport 
properties. Organic molecules as such present in figure 1 bear terminal EDOT units to modulate their oxidation potential 
and create electroactive molecular linkers that could be easily polymerized using electrochemical oxidation. Such 
conversion has been previously shown to be straight-forward after formation of SAM layers on a planar gold surface leading 
to a more efficient tunnelling of charges across the monolayer after electropolymerization [2]. The organic synthesis, 
optical and electronic properties of the nanoparticles, in addition to the morphological analysis of their electropolymerized 
films with various spectroscopic techniques will be shown and discussed here. 
1. F. Alibart, S. Pleutin, D. Guerin, C. Novembre, S. Lenfant, K. Lmimouni, C. Gamrat, D. Vuillaume, Adv. Funct. Mater. 2009, 
19, 1–8. 
2. M. Oçafrain, T. K. Tran, P. Blanchard, S. Lenfant, S. Godey, D. Vuillaume, J. Roncali, Adv. Funct. Mater. 2008, 18, 2163–

2171. 
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Nanomaterials have unique structural and chemicophysical properties, finding applications in various fields. In recent 

years, zero-dimensional (0D) and one-dimensional (1D) nanostructures such as polymer nanofibers and nanosphere have 

created an increasing interest because of their good properties. Electrospinning is a simple and competent method for the 

fabrication of long fibers with diameters on both the micro and nanoscale. The method uses a high-voltage electric field to 

spin polymer melt or polymer solution into fibers or nanotubes, which can be assembled as oriented wires or on a fibrous 

mat. The potential use of nano-materials by electrospinning in tissue engineering has been studied generally, and 

electrospinning of polymers is a common technique used to generate aligned materials of varying diameters. Moreover, 

fiber-shaped OLEDs have the advantages with various ranges of applications including inexpensiveness lighting and 

integration of light sources in fabrics. 

In this work, we proved the novel microstructured materials made of RGB fluorophore by electrospinning. RGB 

components were made up of rhodamine B, nile red, coumarin 6, and anthracene and these fluorephores blended in PMMA 

were electrospun by triple-nozzle electrospinning with secondary electrode. These materials show various shapes, such as 

fiber and sphere. Moreover, we brought in secondary electrode on the sides of nozzle for preventing repulsion of magnetic 

field on each nozzle. Finally, we accomplished microstructured materials emitting various fluorescent colors. Furthermore, 

one of these microstructured materials emits white color fluorescence. This simple method with the conjugated polymer 

micro fibers or sphere supplies a great potential for inexpensively flexible light emitting device fabrication. 

Keywords: white-light emitting, electrospun, PMMA 

Ensemble Of Oligopeptide Coated-Conjugated Polymer Dots And Magnetic 
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Multimodal nanocomposite probes (nanoparticle assemblies that enable imaging by two or more techniques) have become 
increasingly prevalent over the past decade. Of these, magnetic particles with fluorescent probe are receiving the most 
attention due to their ability to combine two widespread techniques, magnetic resonance imaging (MRI) and confocal or 
dark-field microscopy, which are complementary in terms of three-dimensional imaging capability and spatial resolution, 
respectively. The metallic crystals are either directly functionalized with luminescent dyes, or the dyes are embedded in a 
surrounding silica matrix. Organic dyes are employed most commonly in these assemblies due to their commercial 
availability and high quantum yield. Minimization of internanoparticle luminescence quenching is important. Decreased 
luminescence of organic dyes is originated with the iron oxide nanoparticles.  
Trypsin is a serine protease found in the digestive system of many vertebrates, where it hydrolyses proteins. Trypsin is 
produced in the pancreas as the inactive proenzyme trypsinogen. Trypsin cleaves peptide chains mainly at the carboxyl side 
of the amino acids lysine or arginine, except when either is followed by proline. It is used for 
numerous biotechnological processes. So, trypsin sensing is greatly important. 
Herein, we used magnetic particles (MPs; Fe3O4@NH2) with conjugated polymer dots coated with poly-L-argine 
(CPdot@p-arg) for trypsin sensing. When the trypsin was added in MPs and CPdot@p-arg aqueous solution, p-arg was 
hydrolyzed, and then CPdots was aggregated with MPs due to surface charge interaction. As the result, CPdots was 
removed by MPs with magnetic field, and then fluorescence of solution was quenched. 
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Nanomaterials have unique structural and chemicophysical properties, finding applications in various fields. In recent 

years, zero-dimensional (0D) and one-dimensional (1D) nanostructures such as polymer nanofibers and nanosphere have 

created an increasing interest because of their good properties. Electrospinning is a simple and competent method for the 

fabrication of long fibers with diameters on both the micro and nanoscale. The method uses a high-voltage electric field to 

spin polymer melt or polymer solution into fibers or nanotubes, which can be assembled as oriented wires or on a fibrous 

mat. The potential use of nano-materials by electrospinning in tissue engineering has been studied generally, and 

electrospinning of polymers is a common technique used to generate aligned materials of varying diameters. Moreover, 

fiber-shaped OLEDs have the advantages with various ranges of applications including inexpensiveness lighting and 

integration of light sources in fabrics. 

In this work, we proved the novel microstructured materials made of RGB fluorophore by electrospinning. RGB 

components were made up of rhodamine B, nile red, coumarin 6, and anthracene and these fluorephores blended in PMMA 

were electrospun by triple-nozzle electrospinning with secondary electrode. These materials show various shapes, such as 

fiber and sphere. Moreover, we brought in secondary electrode on the sides of nozzle for preventing repulsion of magnetic 

field on each nozzle. Finally, we accomplished microstructured materials emitting various fluorescent colors. Furthermore, 

one of these microstructured materials emits white color fluorescence. This simple method with the conjugated polymer 

micro fibers or sphere supplies a great potential for inexpensively flexible light emitting device fabrication. 
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Multimodal nanocomposite probes (nanoparticle assemblies that enable imaging by two or more techniques) have become 
increasingly prevalent over the past decade. Of these, magnetic particles with fluorescent probe are receiving the most 
attention due to their ability to combine two widespread techniques, magnetic resonance imaging (MRI) and confocal or 
dark-field microscopy, which are complementary in terms of three-dimensional imaging capability and spatial resolution, 
respectively. The metallic crystals are either directly functionalized with luminescent dyes, or the dyes are embedded in a 
surrounding silica matrix. Organic dyes are employed most commonly in these assemblies due to their commercial 
availability and high quantum yield. Minimization of internanoparticle luminescence quenching is important. Decreased 
luminescence of organic dyes is originated with the iron oxide nanoparticles.  
Trypsin is a serine protease found in the digestive system of many vertebrates, where it hydrolyses proteins. Trypsin is 
produced in the pancreas as the inactive proenzyme trypsinogen. Trypsin cleaves peptide chains mainly at the carboxyl side 
of the amino acids lysine or arginine, except when either is followed by proline. It is used for 
numerous biotechnological processes. So, trypsin sensing is greatly important. 
Herein, we used magnetic particles (MPs; Fe3O4@NH2) with conjugated polymer dots coated with poly-L-argine 
(CPdot@p-arg) for trypsin sensing. When the trypsin was added in MPs and CPdot@p-arg aqueous solution, p-arg was 
hydrolyzed, and then CPdots was aggregated with MPs due to surface charge interaction. As the result, CPdots was 
removed by MPs with magnetic field, and then fluorescence of solution was quenched. 
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Highly fluorescent π-conjugated organic compounds show promise in a wide range of applications, including electronic 
displays, lasing, sensing, biochemical imaging, and labeling. In principle, fluorescence emission spectra are determined by 
the frontier energy levels of the emitter. Thus, luminescence color tuning is generally achieved by varying the chemical 
structure of a molecular emitter, with particular emphasis on the π-conjugation length, annulation of the aromatic ring, and 
intramolecular charge-transfer interactions between the electron-donating and/or electron-accepting substituent. 
The aggregation-induced blue-to-green (or red) fluorescence change in benzothiadiazole (BT)-containing polymers are used 
to detect oppositely charged analytes. In a dilute, well-dissolved ionic conjugated polymer solution, exciton transport can 
be approximated by a one-dimensional random walk within an isolated polymer chain. However, interchain exciton 
migration and a three-dimensional random walk become possible if the polymers aggregate within close proximity to each 
other. 
  Among the various exciton migration-controlled fluorescence color tuning systems explored thus far, self-assembled 
nanostructure scaffolds that incorporate with photochromic materials in polymer matrix was expected to demonstrate the 
highest exciton migration efficiencies and possibility of color tunings. The systems consisted of a photochromic compound 
in combination with unique luminescent conjugated polymer containing thieno pyrazine unit that exhibited intense 
fluorescence in the solid state. The emission spectrum was tuned by introducing exciton migration and photochromic 
switching capabilities into the system. Stimulusresponsive Exiton-migration sensors that yield fluorescence color variations 
in a single nanostructured scaffold have not yet been explored, despite the tremendous application potential. 
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Highly fluorescent π-conjugated organic compounds show promise in a wide range of applications, including electronic 
displays, lasing, sensing, biochemical imaging, and labeling. In principle, fluorescence emission spectra are determined by 
the frontier energy levels of the emitter. Thus, luminescence color tuning is generally achieved by varying the chemical 
structure of a molecular emitter, with particular emphasis on the π-conjugation length, annulation of the aromatic ring, and 
intramolecular charge-transfer interactions between the electron-donating and/or electron-accepting substituent. 
The aggregation-induced blue-to-green (or red) fluorescence change in benzothiadiazole (BT)-containing polymers are used 
to detect oppositely charged analytes. In a dilute, well-dissolved ionic conjugated polymer solution, exciton transport can 
be approximated by a one-dimensional random walk within an isolated polymer chain. However, interchain exciton 
migration and a three-dimensional random walk become possible if the polymers aggregate within close proximity to each 
other. 
  Among the various exciton migration-controlled fluorescence color tuning systems explored thus far, self-assembled 
nanostructure scaffolds that incorporate with photochromic materials in polymer matrix was expected to demonstrate the 
highest exciton migration efficiencies and possibility of color tunings. The systems consisted of a photochromic compound 
in combination with unique luminescent conjugated polymer containing thieno pyrazine unit that exhibited intense 
fluorescence in the solid state. The emission spectrum was tuned by introducing exciton migration and photochromic 
switching capabilities into the system. Stimulusresponsive Exiton-migration sensors that yield fluorescence color variations 
in a single nanostructured scaffold have not yet been explored, despite the tremendous application potential. 
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In recent years, zero-dimensional (0D) and one-dimensional (1D) nanostructures such as polymer nanofibers and 
nanosphere have produced an increasing interest because of their unique properties. The nanomaterials appear special 
physicochemical and structural characters, required for applications in a variety of fields. Electrospinning is a simple and 
effective technique for the manufacture of non-woven matrix including nanomaterials, such as long fibers with diameters 
on both the micro and nanoscale. The potential use of nano-materials by electrospinning method has been researched 
widely in many different fields of study, and electrospinning of semiconducting polymers is a common means used to 
fabricate nanofibers of varying diameters composed of aligned semiconducting polymers. Especially, light emitting devices 
composed of electrospun fibers have the advantages with extensive applications including field emission displays. So, we 
suggest the full color light emitting polyethylene oxide (PEO) matrix containing hyperbranched conjugated polymer as guest 
fluorophore by electrospinning. The hyperbranched polymer, which has a unique feature of exciton migration, plays a part 
as a single light emitter. The hyperbranched conjugated polymer emits a variety of fluorescence colors depending on the 
concentration in the PEO matrix owing to difference of intermolecular exciton migration. Therefore, the PEO sheets are 
able to emit full color light including white with simple changes in the contents of polymers in PEO matrix. This simple 
method fabricating nanofibers including semiconducting polymer as single light emitter in the polymer matrix provides a 
great potential for facile flexible field light emitting device fabrication. 
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In the recently, conjugated polymers have many possibilities containing thieno[3,4-b]thiophene. Such as this polymer has a 
significantly improved compared with the other polymers characterization. We designed and synthesized a polymer 
containing thieno[3,4-b]thiophene (CNTT) and CN group by well known stille coupling reaction. The physical and optical 
properties of CNTT were characterized using various studies such as cyclic voltammetry (CV), UV-visible absorption and 
NMR studies, and the results will be presented in detail. The high thermal stability of CNTT was determined by 
thermogravimetric analysis (TGA) and differential scanning calorimeter (DSC). 
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In the recently, conjugated polymers have many possibilities containing thieno[3,4-b]thiophene. Such as this polymer has a 
significantly improved compared with the other polymers characterization. We designed and synthesized a polymer 
containing thieno[3,4-b]thiophene (CNTT) and CN group by well known stille coupling reaction. The physical and optical 
properties of CNTT were characterized using various studies such as cyclic voltammetry (CV), UV-visible absorption and 
NMR studies, and the results will be presented in detail. The high thermal stability of CNTT was determined by 
thermogravimetric analysis (TGA) and differential scanning calorimeter (DSC). 
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A hydrogel is defined as a cross-linked hydrophilic polymer or copolymer that is capable of imbibing a considerable quantity 
of water, up to swelling equilibrium. Hydrogels have widespread application in bioengineering, biomedicine, 
pharmaceutical, veterinary, food industry, agriculture, photographic technology, and other fields (2, 3). The first step in the 
preparation of hydrogels is the selection of a highly hydrophilic or even water-soluble polymer. In recent years, the 
syntheses of hydrogels with chelating groups have received considerable attention for rapid and inexpensive metal ion 
separation and concentration. It was determined that crosslinked polymeric materials having functional groups such as 
carboxylic acid, amine, hydroxyl, amidoxime, and sulfonic acid groups could be used as complexing agents for the removal 
of metal ions from aqueous solutions [1-2]. 
 
In this study, Poly(N,N dimethyl-aminoethylmethacrylate) (Poly(DMAEMA)) hydrogels were prepared by irradiating ternary 
mixtures of                                                                   N,N-
dimethylaminoethylmethacrylate/ethyleneglycoldimethacrylate/water with gamma rays at ambient temperature [2]. 
Poly(DMAEMA) hydrogels was later quaternized by dimethylsulphate for the preparation of strong base anion exchanger 
[3]. Removal of As(V) from aqueous solutions by quaternized poly(DMAEMA) hydrogels was investigated. The kinetics of 
As(V) adsorption was followed and the influence of pH on adsorption was determined in order to establish the optimum pH 
values for arsenic adsorption. Maximum As(V) adsorption capacity of quaternized hydrogel adsorbent was also determined. 
It was shown that quaternary amine group containing poly(DMAEMA) hydogels is very efficient and highly selective for the 
removal of As(V) from aqueous solutions even at very high concentrations. 
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A hydrogel is defined as a cross-linked hydrophilic polymer or copolymer that is capable of imbibing a considerable quantity 
of water, up to swelling equilibrium. Hydrogels have widespread application in bioengineering, biomedicine, 
pharmaceutical, veterinary, food industry, agriculture, photographic technology, and other fields (2, 3). The first step in the 
preparation of hydrogels is the selection of a highly hydrophilic or even water-soluble polymer. In recent years, the 
syntheses of hydrogels with chelating groups have received considerable attention for rapid and inexpensive metal ion 
separation and concentration. It was determined that crosslinked polymeric materials having functional groups such as 
carboxylic acid, amine, hydroxyl, amidoxime, and sulfonic acid groups could be used as complexing agents for the removal 
of metal ions from aqueous solutions [1-2]. 
 
In this study, Poly(N,N dimethyl-aminoethylmethacrylate) (Poly(DMAEMA)) hydrogels were prepared by irradiating ternary 
mixtures of                                                                   N,N-
dimethylaminoethylmethacrylate/ethyleneglycoldimethacrylate/water with gamma rays at ambient temperature [2]. 
Poly(DMAEMA) hydrogels was later quaternized by dimethylsulphate for the preparation of strong base anion exchanger 
[3]. Removal of As(V) from aqueous solutions by quaternized poly(DMAEMA) hydrogels was investigated. The kinetics of 
As(V) adsorption was followed and the influence of pH on adsorption was determined in order to establish the optimum pH 
values for arsenic adsorption. Maximum As(V) adsorption capacity of quaternized hydrogel adsorbent was also determined. 
It was shown that quaternary amine group containing poly(DMAEMA) hydogels is very efficient and highly selective for the 
removal of As(V) from aqueous solutions even at very high concentrations. 
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A hydrogel is defined as a cross-linked hydrophilic polymer or copolymer that is capable of imbibing a considerable quantity 
of water, up to swelling equilibrium. Hydrogels have widespread application in bioengineering, biomedicine, 
pharmaceutical, veterinary, food industry, agriculture, photographic technology, and other fields (2, 3). The first step in the 
preparation of hydrogels is the selection of a highly hydrophilic or even water-soluble polymer. In recent years, the 
syntheses of hydrogels with chelating groups have received considerable attention for rapid and inexpensive metal ion 
separation and concentration. It was determined that crosslinked polymeric materials having functional groups such as 
carboxylic acid, amine, hydroxyl, amidoxime, and sulfonic acid groups could be used as complexing agents for the removal 
of metal ions from aqueous solutions [1-2]. 
 
In this study, Poly(N,N dimethyl-aminoethylmethacrylate) (Poly(DMAEMA)) hydrogels were prepared by irradiating ternary 
mixtures of                                                                   N,N-
dimethylaminoethylmethacrylate/ethyleneglycoldimethacrylate/water with gamma rays at ambient temperature [2]. 
Poly(DMAEMA) hydrogels was later quaternized by dimethylsulphate for the preparation of strong base anion exchanger 
[3]. Removal of As(V) from aqueous solutions by quaternized poly(DMAEMA) hydrogels was investigated. The kinetics of 
As(V) adsorption was followed and the influence of pH on adsorption was determined in order to establish the optimum pH 
values for arsenic adsorption. Maximum As(V) adsorption capacity of quaternized hydrogel adsorbent was also determined. 
It was shown that quaternary amine group containing poly(DMAEMA) hydogels is very efficient and highly selective for the 
removal of As(V) from aqueous solutions even at very high concentrations. 
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Various treatment techniques and processes have been used to remove the pollutants from contaminated water. Among all 
the approaches proposed, adsorption is one of the most popular methods and is currently considered as an effective, 
efficient, and economic method for water purification. Various types of adsorbents (such as activated carbon, natural 
sorbents, biosorbents, silica and polymeric based materials) have been studied for the adsorption of metal ions from 
aqueous solutions. The adsorption properties of these adsorbents depend on the chemical properties of functional group(s) 
on their surfaces, where it has been found that an adsorbent containing nitrogen-based ligands (such as amino, amidoxime, 
imidazole, triazole and hydrazine groups) was effective in forming chelate with transition metal ions. Utilization of radiation 
processing for the preparation of chelating fibrous materials by introducing novel functional groups to the chemical 
structure of commercially available fibers is a versalite approach for producing novel adsorbents [1]. 
Polyethylene/polypropylene (PE/PP) nonwoven fibers are important synthetic fibers that are commercially available and 
have been used as trunk materials after functionalization in many applications. Functionalizations of plain PE/PP nonwoven 
fibers can be obtained by grafting a precursor monomer such as Glycidyl methacrylate (GMA) that has a reactive epoxy 
group. After grafting GMA precursor onto the trunk polymer, the desired functional groups having affinity for a particular 
metal ion can be easily introduced by conducting chemical reaction with the epoxy group [2-3].In this study, a novel 
diethylenetriamine (DETA)containing nonwoven fiber was prepared by radiation induced graft polymerization. For this 
purpose, glycidyl methacrylate (GMA) was grafted onto polyethylene coated polypropylene nonwoven fibers (NWF) in 
emulsion medium by using radiation induced graft polymerization. Epoxy groups of grafted GMA were then modified with 
diethylenetriamine. Optimum conditions for modification were conducted in different diethylenetriamine concentrations in 
isopropanol at 70 °C. Maximum modification was obtained in 70 % (w/w) diethylenetriamine solution. Prepared nonwoven 
fibers were characterized by spectroscopic techniques. Modified nonwoven fiber was used for the adsorption of Pb(II) 
ions.Batch studies were conducted with regard to adsorption kinetics, pH effects and initial concentration of Pb(II) ions. 
Desorption of Pb(II) ions from fiber was also examined using dilute aqueous solutions of mineral acids. 
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Heterogeneous catalysis utilizing metal particles plays an essential role in industrial applications of direct relevance to many 
aspects in our daily lives.  Design and fabrication of highly active catalysts in a highly efficient and cost-effective way is thus 
an important topic.  Here we present our efforts in the engineering and applications of nanomaterials, which could be 
divided into three consecutive parts: (1) synthesis, (2) stabilization, and (3) application in catalysis.   
In the first part, by using Ag nanoplates as a model system, we attempt to outline the key components that determine the 
formation of nanomaterials with desired morphology, clarify the roles of each reagent, provide highly reproducible recipes 
for synthesis, and therefore take a significant step towards the complete understanding of the mechanism behind the 
experimental phenomena.  In the second part, by embedding nanocatalysts within a mesoporous metal oxide shell, we are 
able to prepare nanocatalysts with enhanced stability in both gas and aqueous phase reactions.  And finally, for practical 
applications, we have designed and synthesized a highly efficient, stable, and cost-effective TiO2-based photocatalyst by 
combining both non-metal doping and noble metal decoration.  The new photocatalysts show excellent performance in 
degradation reactions of a number of organic compounds under the irradiation of UV, visible, and direct sunlight. 
 
Keywords: Nanomaterials, Catalysis, Core/Shell structure, Plasmonic 



Materials Science / MS-P-03

15.08.2013 / POSTER PRESENTATIONS

18:00–19:00

1695

Engineering Nanomaterials For Catalysis 
 

Qiao Zhang1,2 
Department of Chemistry, University of California Berkeley, Berkeley, CA 94720 

Materials Science Division, Lawrence Berkeley National Laboratory, Berkeley, CA 94720 
 

Heterogeneous catalysis utilizing metal particles plays an essential role in industrial applications of direct relevance to many 
aspects in our daily lives.  Design and fabrication of highly active catalysts in a highly efficient and cost-effective way is thus 
an important topic.  Here we present our efforts in the engineering and applications of nanomaterials, which could be 
divided into three consecutive parts: (1) synthesis, (2) stabilization, and (3) application in catalysis.   
In the first part, by using Ag nanoplates as a model system, we attempt to outline the key components that determine the 
formation of nanomaterials with desired morphology, clarify the roles of each reagent, provide highly reproducible recipes 
for synthesis, and therefore take a significant step towards the complete understanding of the mechanism behind the 
experimental phenomena.  In the second part, by embedding nanocatalysts within a mesoporous metal oxide shell, we are 
able to prepare nanocatalysts with enhanced stability in both gas and aqueous phase reactions.  And finally, for practical 
applications, we have designed and synthesized a highly efficient, stable, and cost-effective TiO2-based photocatalyst by 
combining both non-metal doping and noble metal decoration.  The new photocatalysts show excellent performance in 
degradation reactions of a number of organic compounds under the irradiation of UV, visible, and direct sunlight. 
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The composition and behavior of surfaces and interfaces plays an important role in dictating the overall 
performance of a majority of materials and devices. Control of the surface and interfacial properties is critical in many 
traditional areas of science and technology such as colloid stabilization, adhesion, lubrication, rheology, immobilization of 
catalysts, and generation of multiphase materials.[1] A promising means to optimize surface properties is via deposition of 
grafted polymer layers tethered to the surface that possesses appropriate physical and chemical properties. 

In this study, we prepared polystyrene (PS) brushed polyimide using “grafting to” approach. First polyimide 
surface was modified using chloromethylation reaction and then the surface was azide decorated. PS was synthesed via 
ATRP to grafting (Fig.). Final product obtained then by grafting PS to azide-decorated polyimide surface via 1,3-dipolar 
cycloaddition reaction was charecterized.  
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Fig.: Synthetic routes for the preparation of PS brushed shaped polyimide. 
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Polymer grafting plays an important role in the end use of the materials. In order to control the surface properties 
as well as other physicochemical properties, many methodologies are applied to prepare adhesives, lubricants and catalyst 
etc [1-2]. 

In this study, we prepared polystyrene block polymethyl metacrylate (PS-b-PMMA) brushed polyimide using 
“grafting to” approach. First polyimide surface was modified using chloromethylation reaction and then the surface was 
azide decorated. PS-b-PMMA was synthesed via ATRP to grafting (Fig.). Final product was obtained by grafting block 
copolymer to the azide-decorated polyimide surface via 1,3-dipolar cycloaddition Huisgen reaction.  

 
 

Fig.: Synthetic routes for the preparation of PS-b-PMMA grafted polyimide. 
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Polymer nanocomposites have attract great attention in the recently due to their enhanced properties compared to the 
pristine polymer [1]. In these nanocomposites, the polymer acts as a guest in the inorganic particles with dimensions of the 
order of nano-scale and the interaction between these two materials promotes greater variations in the mechanical, 
thermal, and electrical properties [2]. 
In this study, poly(ethylene glycol)-block-poly(propylene glycol)-block-poly(ethylene glycol) (B.P)/halloysite nanocomposites 
were synthesized by solution intercalation method using halloysite clay and B.P polymer.  At the nanocomposite synthesis, 
it was investigated the effects of filler proportion and clay modification.  The amount of clay was chosen between 1% and 
10%.  Halloysite was modified by DMSO, PS and SIM for increasing the interaction of clay with polymer matrix. The 
interlayer basal distance of halloysite, which is 7.44 Å has increased with SIM modification to 12.12 Å.  Thermal 
characterization of synthesized nanocomposites was made by simultaneous TG/DTA device. Characterization of structure of 
samples was determined with XRD devices, and morphology of clays and their nanocomposites with TEM device.  
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In the oxidation of organic compounds, transition metal oxides are used as catalysts. Usually, these catalysts are given in 
this system; M2O3-V2O5-MoO3 (M=Cr, Fe). These systems exhibit fundamentally catalytic properties with strong activity and 
selectivity [1,2]. Walczak et al. [1], investigated the crystal structure of CrVMoO7 synthesized by conventional solid state 
chemistry. In contradistinction for this, we aimed to microwave synthesis of this ternary system.  
Cr2O3, V2O5 and MoO3 were used in an appropriate molar ratio to obtain CrVMoO7. These materials weighted and 
homojenized in an agate mortar. The mixture was subjected to microwave irridation for 30 minutes. After cooling down to 
room temperature, the sample homojenized again. Final product was characterized by X-ray Powder Diffractometer, FTIR 
Spectrophotometer, Scanning Electron Microscopy/Energy Dispersive X-Ray Analysis (SEM/EDX), and 
Thermogravimetric/Differential Thermal Analysis (TG/DTA).    
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In the oxidation of organic compounds, transition metal oxides are used as catalysts. Usually, these catalysts are given in 
this system; M2O3-V2O5-MoO3 (M=Cr, Fe). These systems exhibit fundamentally catalytic properties with strong activity and 
selectivity [1,2]. Walczak et al. [1], investigated the crystal structure of CrVMoO7 synthesized by conventional solid state 
chemistry. In contradistinction for this, we aimed to microwave synthesis of this ternary system.  
Cr2O3, V2O5 and MoO3 were used in an appropriate molar ratio to obtain CrVMoO7. These materials weighted and 
homojenized in an agate mortar. The mixture was subjected to microwave irridation for 30 minutes. After cooling down to 
room temperature, the sample homojenized again. Final product was characterized by X-ray Powder Diffractometer, FTIR 
Spectrophotometer, Scanning Electron Microscopy/Energy Dispersive X-Ray Analysis (SEM/EDX), and 
Thermogravimetric/Differential Thermal Analysis (TG/DTA).    
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NaLa(MoO4)2, is a representative of double metal molybdates, shows amazing luminescence behaviour. Also, the material 
executes perfect chemical stability and has various derivatives [1-5]. Sodium lanthanum molybdate was usually synthesized 
by conventional calcination procedure using fuels (e.g. urea, glycine) [6,7]. Due to these, a new technique that is green, 
effortless and template for free must be utilized. We synthesized NaLa(MoO4)2 (ICDD:24-1103) by microwave irritation 
using aqueous solutions of NaOH, MoO3 and La(NO3)3. Starting materials being stirred until they dissolve in the water, then 
mixed in a small each and put into domestic microwave oven. The mixture was submitted to microwave irritation for 20 
minutes with 360 W. Final product homogenized and characterized by powder X-ray diffractometry (XRD), Fourier 
transform infrared spectroscopy (FTIR) and Thermogravimetric/Differential Thermal Analysis (TG/DTA). Sodium lanthanum 
molybdate crystallisized in tetragonal system with the unit cell parameters a=5.343, c=11.743 and space group    
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The properties of service in the field of oil drilling require the development of new materials, more powerful and having a 
very great wear-erosion resistance. The nonconventional process of infiltration of loose powders mixture of metal matrix 
composites (MMCs) is unequalled up to now, in spite of the emergence of the new processes combining the techniques of 
machining of steel, thermal projection, and hard recharging.We are interested in this work in the effect of the partial 
substitution of the nickel by Ni-Cr in classic industrial powders mixtures (WC/W-NI) as well as in the rearrangements of the 
refractory particles during the heating on the final consolidated structure. The structures observed after infiltration 
(figure1) show that the formation of agglomerates of refractory particles around metallic particles of Ni and Ni-Cr (in partial 
dissolution) is due to mechanisms involved in solid phase during the heating. The configuration of the composite in the first 
stage of the infiltration is similar to that observed during the heating in liquid phase sintering for W‐Ni/Fe systems [1,2.3]. 

 

 

Figure 1. (a) SEM micrographs of WC-W-Ni/Ni-Cr loose powder mixture;  (b) aspect during heating in solid state ;  (c) after 
infiltration (985°C/20min). 
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The properties of service in the field of oil drilling require the development of new materials, more powerful and having a 
very great wear-erosion resistance. The nonconventional process of infiltration of loose powders mixture of metal matrix 
composites (MMCs) is unequalled up to now, in spite of the emergence of the new processes combining the techniques of 
machining of steel, thermal projection, and hard recharging.We are interested in this work in the effect of the partial 
substitution of the nickel by Ni-Cr in classic industrial powders mixtures (WC/W-NI) as well as in the rearrangements of the 
refractory particles during the heating on the final consolidated structure. The structures observed after infiltration 
(figure1) show that the formation of agglomerates of refractory particles around metallic particles of Ni and Ni-Cr (in partial 
dissolution) is due to mechanisms involved in solid phase during the heating. The configuration of the composite in the first 
stage of the infiltration is similar to that observed during the heating in liquid phase sintering for W‐Ni/Fe systems [1,2.3]. 

 

 

Figure 1. (a) SEM micrographs of WC-W-Ni/Ni-Cr loose powder mixture;  (b) aspect during heating in solid state ;  (c) after 
infiltration (985°C/20min). 
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As a result of the great increase in the use of automobiles, the number of scrap tires will increase considerably. With the 
new mode of consuming in the developing countries, the cars demand has considerably increased in the last five year. The 
number of used tires reached 10 million pieces in 2010. 
The challenge of tire disposal-problem has been alleviated by means of suitable treatments process including 
shredding/grinding, incineration in cement kilns, retreading, decomposition by chemicals, and thermal degradation. 
In this study, a number of activated carbon was obtained from the cryogenic grinding of used tires by chemical activation 
which consists of impregnation of the powder by potassium hydroxide, followed by a carbonization at 650 °C in inert 
atmosphere. The obtained surface area and total pore volume were 558m2/g and 0,441cm3/g respectively. 
In order to prove the viability of the cryogenic grinding and the using of chemical activation, physicochemical properties of 
the obtained activated carbons were investigated by several techniques including Scanning Electron Microscopy (SEM), 
Thermogravimetric analysis and Fourier Transform Infrared (FTIR). 
Furthermore, the obtained activated carbon was used in the evaluation of the dye adsorption capacity. The obtained 
isotherms at room temperature and pH 7 show that the best fit parameters for the adsorption of Methylene Blue are 
provided by Freundlich isotherm. 
 
Keywords: Cryogenic Grinding, Tires, Activated Carbon, Adsorption, Methylene Blue 
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The well organized mesoporous materials have extensive potential in the application over the last decade.[1-4]  
Particularly nano-structured materials with a transition-metal oxide framework could be used as catalysts and electrode 
materials because of their unique properties.  For selective applications, the potential would be maximized at a high 
crystalline state. These metals could be fabricated through the reverse replication method by controlling the concentration 
of introduced metal salts.  The nano wire type metals obtained by replication method were employed as catalysts in the 
reduction of chiral butylronitrile and cyanobenzene to evaluate their catalytic activities in this work. The parent SBA-15 
silica and its corresponding replica nano metals were characterized by X-ray powder diffraction, FE-TEM and FE-SEM.  
FE-SEM images revealed that as-synthesized nano metal and metal oxides consist of many rope-like wires with relatively 
uniform sizes of ~2 μm, which are aggregated into wheat-like macrostructures. In this work, the nano wire metals were 
tested as a catalyst for the synthesis of (S)-3-pyrrolidinol-HCl salt from the optically active 
(S)-4-chloro-3-hydroxybutyronitrile, and their activity was evaluated under the different reaction conditions. The Ni-SBA-15 
and Co-SBA-15 nano wires gave much superior activity to the bulk Co and Ni metal powders in the hydrogen reduction of 
cyano groups. It would be attributed to the well developed nano-sized crystalline structure of wire metals as shown in 
Fig.1(B). Those nano-wire metal catalysts could be recycled efficiently by magnet without filtration after use.  Through 
many times repeated use, the catalysts retained the high activity without severe loss of activity.  
 

A B

 
 
Fig. 1. TEM analysis of Ni nano wire metal fabricated by reverse replica method ((B); image with high magnification)  
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Fig. 1. TEM analysis of Ni nano wire metal fabricated by reverse replica method ((B); image with high magnification)  
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Rhodium nanoparticles were synthesized using hydrothermal method that is simple and easy to manipulate reaction and 
use nontoxic supercritical water. The rhodium nanoparticles were formed in uniform size and shape. The Rh nanoparticles 
were well dispersed and isolated with an average diameter of approximately 3.7 nm. These Rh nanoparticles also acted as 
an efficient heterogeneous catalyst in reduction of 4-nitrophenol to 4-aminophenol. Moreover, the rhodium nanoparticles 
can be recycled without any loss in catalytic activity, and showed highly catalytic activity for various nitroarenes. The Rh 
nanoparticles were readily separated by centrifugation and could be reused at least four times for the reduction of 4-NP 
under the present reaction conditions without any loss of catalytic activity. It was found that the Rh nanoparticles act as a 
heterogeneous catalyst in this case, and the 4-AP can be isolated from the aqueous solution without any contamination 
from colloidal particles. This environmentally friendly method has been applied to the synthesis of several amino 
compounds such as aminophenol and diaminobenzene with good yields. Therefore, this method will contribute greatly to 
the development of environmental field and be suitable for use in the industry. 
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Recent advances in the field of nanoscience have enabled the preparation of high-surface-area supported catalysts with 
precise control over the individual structural components. Herein, high-surface-area model catalysts that were based on 
colloidal Pd NPs and a hexagonally ordered mesoporous carbon support were prepared and the impact of various organic 
capping agents for the Pd NPs on their catalytic activity towards Suzuki coupling reactions was investigated. Colloidal Pd 
NPs (diameter: 3 nm) were synthesized with different organic capping agents, oleylamine (OA) and trioctylphosphine (TOP), 
and they were subsequently incorporated into the mesopores of CMK-3 mesoporous carbon to yield OA-Pd/CMK-3 and 
TOP-Pd/CMK-3 nanocatalysts, respectively. The OA-Pd/CMK-3 catalyst was treated with acetic acid to generate a supported 
catalyst with surfactant-free Pd NPs (OA-Pd/CMK-3-A). Structural characterization revealed that the Pd NPs were uniformly 
dispersed throughout the mesopores of the CMK-3 support and the particle size and crystallinity of the Pd NPs were 
preserved following the incorporation. All of the Pd/CMK-3 nanocatalysts exhibited higher activity than commercial 
activated carbon supported Pd catalysts in Suzuki coupling reactions. This result suggested that the presence and type of 
surfactants had a significant effect on the catalytic activity. The OA-Pd/CMK-3-A catalyst also showed high activity for 
various substrates and good recycling ability in Suzuki coupling reactions. 
 
Keywords: Pd nanoparticle,Mesoporous Carbon,catalyst 
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Recent advances in the field of nanoscience have enabled the preparation of high-surface-area supported catalysts with 
precise control over the individual structural components. Herein, high-surface-area model catalysts that were based on 
colloidal Pd NPs and a hexagonally ordered mesoporous carbon support were prepared and the impact of various organic 
capping agents for the Pd NPs on their catalytic activity towards Suzuki coupling reactions was investigated. Colloidal Pd 
NPs (diameter: 3 nm) were synthesized with different organic capping agents, oleylamine (OA) and trioctylphosphine (TOP), 
and they were subsequently incorporated into the mesopores of CMK-3 mesoporous carbon to yield OA-Pd/CMK-3 and 
TOP-Pd/CMK-3 nanocatalysts, respectively. The OA-Pd/CMK-3 catalyst was treated with acetic acid to generate a supported 
catalyst with surfactant-free Pd NPs (OA-Pd/CMK-3-A). Structural characterization revealed that the Pd NPs were uniformly 
dispersed throughout the mesopores of the CMK-3 support and the particle size and crystallinity of the Pd NPs were 
preserved following the incorporation. All of the Pd/CMK-3 nanocatalysts exhibited higher activity than commercial 
activated carbon supported Pd catalysts in Suzuki coupling reactions. This result suggested that the presence and type of 
surfactants had a significant effect on the catalytic activity. The OA-Pd/CMK-3-A catalyst also showed high activity for 
various substrates and good recycling ability in Suzuki coupling reactions. 
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 New copper(II) complexes with mixed ligands {benziloxime-BOxH and furfural-dehydeazine-FA have been 
prepared using classical (with and without solvent) and microwave heating methods. The resulting complexes have been 
characterized using physico-chemical techniques. The study suggested that the ligands form neutral complexes having 
general formulas [Cu(FA)(BOxH)(NO3)2] and [Cu(FA)(BOx)(OH)] in neutral (or acidic) and basic medium, respectively. 
Accordingly, hexa-coordinated mononuclear complexes have been investigated by this study and having distorted 
octahedral geometry. The effect of laser have been studied on solid ligands and solid complexes, no effect have been 
observed on most compounds through the results of melting point and conductivity, this means that most of the 
compounds are not affected by this kind of radiation. and stable. Whereas some few complexes have been slightly affected 
due to breaking of hydrogen bonding.  
 The biological activity of copper nitrate, ligands and all the complexes have been evaluated by agar plate diffusion 
techniques against two human pathogenic bacterial strains: Staphylococcus aureus and Enterococcus. Copper nitrate was 
found to have antibacterial activity. The ligand FA also has antibacterial activity against Staphylococcus aureus, whereas 
BOxH does not have antibacterial activity against Enterococcus. Most of the complexes were found to have antibacterial 
activity against Staphylococcus aureus and Enterococcus. The activity of the complexes 2,3,6 have been evaluated on trace 
of  Impetigo  from skin of males and famales, complexes [Cu(FA)(BOxH)(NO3)2] (2,3) and [Cu(FA)(BOx)(OH)] (6); showed 
significant activity against this pathogen. 
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Polyphosphazenes are the most widely investigated inorganic polymers with alternating phosphorous and nitrogen atoms 
on the main chain. They can be prepared via living cationic or anionic polymerization as well as via thermal ring opening 
polymerization techniques. Among them, living cationic polymerization may give high molecular weight (up to 106 D) 
polymers with relatively narrow molecular weight distribution [1]. Starting with simple compounds, the precursor polymer 
(poly(dichloro phosphazene)) can be synthesized in couple of steps as shown below: 
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Figure 1: Representative synthesis of 
precursor polymer 

Figure 2: Synthesis of poly(m-tolyloxy-co-4-pyridinoxy phosphazene) 
derivatives 

 
Each repeating unit of the precursor polymer contains two highly reactive P‒Cl bonds, thus many different polymer 
architectures with different physical and chemical properties (amorphous to crystalline, insulating to conducting, 
hygrophobic to hygrophilic, etc…) can be designed using proper side chain(s) via macromolecular substitution. Therefore, 
they can be used in variety of applications; polymer electrolyte membrane (PEM) in fuel cells is one of them. Pintauro et al. 
recently demonstrated that polyphosphazenes with sulfonated aromatic substituents show high proton conductivities 
comparable to that of Nafion [2]. An advantage of the polyphosphazenes was the remarkably low methanol diffusivity. Our 
contribution here focuses on the synthesis of modified polypfosphazene which can be used after sulfonation or 
phosphonation as PEM in fuell cells. The targeted polyphosphazenes are prepared via macromolecular functionalization of 
the precursor polymer (1) as shown in Figure 2. 
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Each repeating unit of the precursor polymer contains two highly reactive P‒Cl bonds, thus many different polymer 
architectures with different physical and chemical properties (amorphous to crystalline, insulating to conducting, 
hygrophobic to hygrophilic, etc…) can be designed using proper side chain(s) via macromolecular substitution. Therefore, 
they can be used in variety of applications; polymer electrolyte membrane (PEM) in fuel cells is one of them. Pintauro et al. 
recently demonstrated that polyphosphazenes with sulfonated aromatic substituents show high proton conductivities 
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A new electrochromic copolymer of EDOT and di(m-carboranyl thiophene) was synthesized and characterized. Related 
copolymer was electropolymerized with different feed ratios. It was seen that, as increasing the feed ratio of EDOT, the 
electrochromic properties of copolymer changed as in the following figures.  

    

 

 

 

 

 

     Scheme 1: MCRB-EDOT Copolymer Structure 

 

                  

 

 

 

 

 

 

 

 

Figure 1: Cyclic voltammogram of the  polymer and copolymer 

films on ITO and their neutral an oxidized state colors. 
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Abstract 
Multiwalled carbon nanotubes have been dispersed homogenously throughout poly(lactic acid) composites by a simple costi
ng method without destroying the integrity of the nanotubes. To enhance the compatibility between PLA and MWCNTs, fun
ctionalized MWCNTs (MWCNT-COOH, MWCNT-OH and MA-g-MWCNT) were used to replace PLA and MWCNTs, respectively.
 The crude MWCNTs were chemically functionalized by refluxing with maleic anhydride (MA) then solved in chloroform to fo
rm composite structure. The resulting products have been characterized by FTIR and ATR spectroscopy, DSC, TGA, DMA, AF
M, contact angle measurement and electrical conductivity test.  
 

 

Figure 1: FTIR spectra of (a) neat PLA, (b) 0.5% MWCNT-OH/PLA, (c) 1% MWCNT-OH/PLA, (d) 2% MWCNT-OH/PLA and (e) 
3% MWCNT-OH/PLA nanocomposite films. 

 
The differantial scanning calorimetry (DSC) results suggest that an increase from 85.78 to 87.74 of the glass transition tempe
rature due to the enhancement in MWCNT content makes it act as nucleating agent and thus causes an increase in the cryst
allinity of PLA. The degree of decomposition temperature and neat amorphous phase of PLA was found to increase by additi
on of maleic anhydride (MA). Dynamic mechanical analysis (DMA) results suggest the presence of a MA-g-MWCNT structure
 give the most efficient bonding with the matrix inside the group. The electrical resistivity of MWCNT/PLA decreases from 2.
56x109 to 2.42x103 ohm cm with the use of MWCNTs functionalized with carboxyl (COOH) groups. The flexural properties of 
the PLA composites were enhanced with the increase in the MWCNT content showed in AFM spectroscopy results. Moreove
r, ATR observation showed the MA was covalently attached to the MWCNTs which was homogenously incorporated with nea
t PLA matrices. At last, contact angle measurements indicated that MWCNTs with hydroxyl groups have strong hydrophilic pr
operties than other PLA/MWCNTs films. 
Keywords: MWCNT,PLA,NANOCOMPOSITE 
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Figure 1: FTIR spectra of (a) neat PLA, (b) 0.5% MWCNT-OH/PLA, (c) 1% MWCNT-OH/PLA, (d) 2% MWCNT-OH/PLA and (e) 
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The differantial scanning calorimetry (DSC) results suggest that an increase from 85.78 to 87.74 of the glass transition tempe
rature due to the enhancement in MWCNT content makes it act as nucleating agent and thus causes an increase in the cryst
allinity of PLA. The degree of decomposition temperature and neat amorphous phase of PLA was found to increase by additi
on of maleic anhydride (MA). Dynamic mechanical analysis (DMA) results suggest the presence of a MA-g-MWCNT structure
 give the most efficient bonding with the matrix inside the group. The electrical resistivity of MWCNT/PLA decreases from 2.
56x109 to 2.42x103 ohm cm with the use of MWCNTs functionalized with carboxyl (COOH) groups. The flexural properties of 
the PLA composites were enhanced with the increase in the MWCNT content showed in AFM spectroscopy results. Moreove
r, ATR observation showed the MA was covalently attached to the MWCNTs which was homogenously incorporated with nea
t PLA matrices. At last, contact angle measurements indicated that MWCNTs with hydroxyl groups have strong hydrophilic pr
operties than other PLA/MWCNTs films. 
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Algeria is one of the first exporters of natural gas in the world. The liquefaction of natural gas requires a special technology 
because it requires special equipment resistant to low temperatures until -162°C. The aluminium alloys are applied, due to 
their properties in the cryogenic field. The natural gas contains many undesirable elements which disturb the operation of 
the equipments, in particular CO2, H2O and metals heavy like mercury. In addition to its harmfulness, mercury is a metal 
which strongly attacks metals with which it is in contact by forming amalgams. The aluminium alloys are touched by this 
phenomenon. Mercury exists in several natural gas layers in ALGERIA with different contents. The natural gas of Hassi Rmel 
in Algeria contains mercury with concentrations between 50 and 100µg/Nm3. Mercury causes the corrosion of aluminium 
and its alloys. The harmful effects of mercury and its compounds, as well corrosion as cracking under tension, are exposed 
for many metals and alloys, including aluminium. Mercury, in the presence of moisture and of oxygen and under some 
conditions, amalgamates with aluminium and starts an irremediable reaction of corrosion per cracking in the exchangers of 
heat. The plant GL1/Z liquifies natural gas, the last stage of the treatment consists in elimination of the mercury which is 
corrosive in the cryogenic circuits, in the demercurisor R.312 by solid absorbents impregnated with sulphur, the treated 
natural gas whose mercury content is reduced to 0,01µgr/nm3 and then filtered in two filters for dust. This process is most 
convenient for the liquefaction of natural gas, however, the presence of mercury in the load of food can cause very 
important damages in this type of aluminium alloy exchangers .  
 
Keywords: S: Natural gas, Corrosion, Mercury, Aluminium, Absorption. 
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Currently great efforts are being devoted to control weak non covalent intermolecular interactions to direct the 

formation of self assembled systems with a high order of complexity which is not a straightforward task.  

We have developed different functional organizations both on surfaces and as free standing nanostructurated objects 

by using Polychlorotriphenylmethyl (PTM) organic free radicals with different substituents. 

When a tricarboxylic PTM derivative is deposited in Au(111) a racemic 

supramolecular organization can be imaged by STM [1]. PTM derivatives bearing 

three long alkyl chains, hierarchically self-assembles on HOPG forming 

head-to-head dimers that organize in rows following an interesting 

spin-containing two-leg molecular ladder topology, in which the alkyl chains 

determine the space between the radical units and act as diamagnetic 

barriers.[2] By using the “hydrophobic-amphiphilic” approach, these free 

radicals have been organized into complex and hierarchically organized 

microscale structures with unusual shapes. These multifunctional microscale 

materials exhibit magnetic properties, fluorescence and superhydrophobicity. [3] 
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The increasing interest in miniaturizing electronic devices to achieve denser memories will eventually entail the 

utilization of molecules as active components. In particular, self-assembled monolayers attached to substrates appear as 
suitable candidates in Molecular Electronics for the development of wires and memory devices based on electroactive 
molecules grafted on surfaces. Polychlorinated triphenylmethyl (PTM) radicals and tetrathiafulvalenes TTF derivatives are 
persistent electroactive organic compounds that can be easily reduced/oxidized to the corresponding anionic/cationic 
species which also show a high stability in solution. All such species exhibit different optical and magnetic properties and 
can be reversibly interconverted in solution by electrochemical techniques. We will report efforts addressed to 
functionalize transparent and conducting ITO and Au surfaces with appropriately functionalized PTM radicals and TTF 
derivatives. Such hybrid organic/inorganic surfaces behave as chemical and electrochemical redox switches with bistable 
optical (absorption and fluorescence), magnetic, and wetting responses exhibiting an exceptionally high long-term stability 
and excellent reversibility and reproducibility. Moreover, such hybrid surfaces can be patterned as well as electrochemically 
locally addressed enabling to write-store-read information reversibly on the patterned clusters of electroactive molecules. 
One example of such a nonvolatile molecular memory device will be presented and discussed in great detail. Also some 
insights about the transport properties though such molecules when grafted to conducting surfaces will be reported. 

 
Keywords: Molecular electronics, molecular switches, memories, self-assembly 
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During the past few years, research on science education has began to focus on concept learning and the factors that 
effects students’ understanding of scientific conception. As indicated by Bodner [1], the most important factor that affects 
learning is student’s conceptions and learning is a cognitive process and occurs by construction of knowledge in the mind of 
the learner. Students can develop scientifically incorrect conceptions during the learning process and these conceptions can 
adversely influence subsequent learning [2-5]. For this reason, determination of students’ conceptions is very important to 
provide construction of knowledge effectively. Chemistry, which is a field of science education, is commonly regarded as 
difficult and problematic, and so a large amount of students have alternative concepts related to several chemistry 
subjects. According to Turkish Primary Science and Technology Curriculum, under the unit of structure and properties of 
matter in 7th grade consists the subtopics of electron configuration, chemical properties, chemical bonds, compounds, 
formulas, and mixtures. Those topics are related to several chemistry concepts such as states of matter, measurable 
properties of matter, heat and temperature, pure matter and mixture, particulate nature of matter, elements and 
compounds, physical and chemical changes, elements and symbols, and structure of atom. Therefore, it is important to 
identify students’ knowledge about the aforementioned concepts before instruction of the unit of structure and properties 
of matter. In the light of this view, in this study, it was aimed to develop a valid and reliable instrument to identify seventy 
grade students’ readiness for learning the unit of structure and properties of matter. Before development of the readiness 
test, the aforementioned concepts and learning objectives were determined. Then, learning objectives were analyzed 
according to the revised Bloom Taxonomy. Literature was reviewed to investigate students’ learning difficulties and 
misconseptions about those concepts and then item pool consists of 53 multiple- choice items was developed. In order to 
determine content and structure validity of the knowledge test, a table of test spesification was prepared and the test was 
validated by a group of chemistry educator. According to their comments the 35 items were selected for pilot study. The 
test was applied to 217 seventh grade students in two different primary schools in Istanbul, Turkey. According to the results 
of item analysis, difficulty index of two items were higher than 0.9 and one item was lower than 0.3, and all of their 
discrimination index were lower than 0.2. Therefore totally three items were deleted and the last version of the 
achievement test was prepared by including 32 items. The coefficient alpha of the test was found to be 0.80.  
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The paper discusses the relationship between three categories of thinking: creative thinking, critical thinking and 
problematic thinking, all processes that occur in the human brain. According to Pythagoras (6th century BC), brain is the 
organ of mind. Since the brain learns, works, and creates, it is not only a biological product but also a highly organized 
socio-cultural complex system. The main function of the brain is to alter the reality and to change itself in the course of the 
alteration process. 

Thinking is the mental process that manipulates information, as when people form concepts, they engage in 
problem solving, reason, and make decisions.  In contrast with the linear thinking, systematic thinking looks at relationship 
connectedness, process and contents of a system. Thinking systemically also requires several shifts in perception, which 
lead in turn to different ways to teach.  

Systemic modeling is using systemic thinking to model complex situations. The idea is to model many interactions 
of a particular type. The key structure of systemic modeling is the systemic diagram.  The systemic diagram is a 
representation of the way a teacher views the concepts in question. Systemic connections in different categories of thinking 
happen owing to understanding that we cannot create a technologic modern society without people that understand 
changes, use information, analyze problems, and know how to create and value the solutions. 

 
Key words: creative thinking, critical thinking, problematic thinking, SALT. 
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The aim of the present study was determine the effects of Context Based Approach on Students Motivation on the Training 
of Chemical Changes Unit. The participants were consisted 90 ninth-grade experimental group students from three 
different classrooms and 90 ninth-grade control group students from three different classrooms. The lessons were 
performed according to context- based learning (CBL) approach in the experimental group and according to teacher-
centered traditional approach in the control group. This is a quasi-experimental study and pretests-posttests were applied 
to experimental and control groups. The data were collected by using Chemistry Motivation Questionnaire (CMQ)  that 
originally developed by Glynn, Koballa as Science Motivation Questionnaire [1]  and then was adapted to Turkish  as CMQ 
by İlhan, Yıldırım and Sadi-Yılmaz [2] . CMQ contained five subdimensions (22 items). CMQ Cronbach’s alpha reliability 
coefficient was found 0.821.  Data were analyzed with the SPSS 13.0 package program. It was found that CBL approach 
increased students’ motivation in the experimental groups. However this was not statistically significant.  The experimental 
groups students stated that they enjoyed from CBL applications, but CBL applications were not compatible with central 
exam that they take before entering üniversity.  
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In this work we focused on the biochemical monitoring of selected mineral water in a learning project in terms of their 
quality, composition and significance for human health and animals and their physiological status [1,2]. The analysis of 
mineral water focused on the content of chemical elements and compounds (Cl-,FO4-, NO3-, NH4+) in 10 mineral springs in 
the Presov region. Students used compact laboratory Aquamerck® and Vernier® for the analysis of the mineral water [3]. 
Classification of mineral water was evaluated according to the concentration of elements [4]. Sultanka of Sindliar and St. 
Michal´s Spring from Nova Lubovna contained 6 mg/l phosphate, St. Ondrej´s Spring in Siva Brada 0.9 mg/l phosphate. 
Analyzed mineral springs had a phosphate content that ranged from 1,8 to 3 mg/l. The values of ammonium salt in the Siva 
Brada Spring, was 1,29 mg/l, in St. Michal´s and Sultanka Springs 0.9 mg/l. The amount of chlorine was 60 mg/l in the 
Baldovce Spring. The lowest chloride content 10 mg/l was found in Cemjata, Kvasna voda and St. Michal´s, in other mineral 
water chlorides ranged from 15 to 20 mg/l. When we compared our data with the data of the Food Code of the Slovak 
Republic [5], we can say that all the measured data with the exception of ammonia are in accordance with that code [6]. 

Keywords:  Mineral waters, Eastern Slovakia, Biochemical monitoring, learning project,  
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Water is an essential condition for the lives of animals and humans. Mineral and medicinal properties of water do not only 
have economic importance, but they are also important for maintaining optimal health and homeostasis of natural 
physiological processes [1]. According to the criteria established by national standards (STN 86 8000) in Slovakia, the 
mineral waters are those that exceed one of the following values: 1 g/L of soluble minerals, 1 g/L soluble CO2, 1 mg/L 
titratable sulfur, 5mg/L of iodine, 10 mg/L Fe2+, 0.7 mg/L As, and most have a high level of Fe, Cu and Zn [2,3]. During the 
extra-curricular activities students determined the physico-chemical composition of selected types of mineral waters in the 
eastern Hornad basin. During monitoring we monitored the concentration of minerals, pH and water hardness of tested 
samples. Students set physico-chemical parameters at the place of sampling such as temperature and pH of water, other 
parameters were determined in the laboratory at school. Results were as follows: pH of the water ranged from 6.8 - 6.9, 
hardness> 6.25, Cl ranged from 20.0 to 60.0 mg / L,-PO4

3-in the range of 0.9 - 2.1 mg/L, NH4
+ in the range from 0,32 to 1,29 

mg/L. Students had the opportunity to acquire theoretical knowledge and practical skills of setting physico-chemical 
properties of water using modern laboratory techniques during extra-curricular activities. They acquired a new perspective 
regarding the importance of water for maintaining the continuity of life. 
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Ever since the advent of electronic, and lately, mobile technology research has been at the forefront of its 
implementation.[1] University teaching has followed suit and introduced Virtual Learning Environments (VLEs) along with 
other online and device-based educational applications. However, education remains challenged by an escalating use of 
internet and online resources by students, with the assurance of high-quality formative feedback a key concern for all.[2] 

In the context of chemistry practical education our students use electronic pre-laboratory VLE-based resources (e.g. 
narrated presentations, equipment videos, animated resources, quizzes) to prepare themselves for the lab-sessions. During 
and after the laboratory classes they utilize online databases, e-journals and remote access to open access analytical 
equipment to retrieve their data. 

One aspect that remains in traditional territory is the submission of laboratory reports, which are still submitted as 
hardcopies. While students already compose these largely using word processing software, electronic submission and 
grading is not currently practiced. 

This paper discusses issues with moving from a custom-made feedback database to an entirely electronic form of report 
composition, submission, grading and feedback provision. It is underpinned by the outcomes of surveys conducted at our 
institution, which emphasize the expectations of the student cohort and staff perceptions of what exactly can be achieved 
by introducing this technology. Our intention is to highlight the benefits and drawbacks, based on evidence collected during 
our research. 

The results will be evaluated against prior art [3] and the conclusion will be the basis for narrowing the digital gap by 
ensuring everyone participates – important for a successful move to a completely online VLE to support education in the 
laboratory. 
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The results of PISA 2009 [1] revealed the relatively poor performance of students from many European countries in both 
mathematics and science. Those results prompted the European Commission to prepare a report on the teaching of these 
subjects. Within, it was showed that none of the European Union member countries has national strategies in place to 
support low-achieving students in these disciplines. Although much has been achieved in updating mathematics and 
science curricula, it revealed that support for the teachers responsible for implementing the changes is still lacking. 

Research in science and mathematics education has suggested that the situation might be improved by promoting teaching 
methods that support development of various skills, rather than solely content, such as it is in case of Inquiry Based Science 
Education (IBSE) [3]. In Poland, the approach of introducing the inquiry-based strategies is expressed, inter alia, by 
appropriate provisions in the new core curriculum, which is currently being implemented [4].  

The 7th EU Framework Programme have set as a priority the promotion of teaching methods that enable students to 
undertake independent investigations to expand their learning and knowledge.  Since 2007, a number of projects have 
been realized to address this, such as Pathway, Pollen, INQUIRE, PROFILES, PRIMAS, S-TEAM, Fibonacci, SAILS and 
ESTABLISH [5].  These projects aim to help teachers introduce IBSE into their school practice, as well as developing a 
repository of IBSE-rich teaching materials to support and accelerate the development of inquiry-based teaching strategies. 

In the presentation, a program of science teachers training courses which outline the basics of IBSE techniques will be 
presented. These courses have been developed collaboratively as part of Teachers Education Programme within the 
ESTABLISH project and have been carried out in Poland by the members of the Faculty of Chemistry of the Jagiellonian 
University.  The impact of these courses and how the training has affected the perception of selected aspects of IBSE by 
teachers will also be presented. 

Keywords: IBSE, in-service teacher training, 
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Although Christmas is several months away, it is never too early to start thinking about how to discuss festive chemistry 
topics during November and December lectures. The organic chemistry of five “Christmas compounds” and related 
materials is outlined within the context of the five senses (silver fulminate (sound), -pinene (sight), sodium acetate 
(touch), tryptophan (taste) and gingerol (smell)). The primary focus is on making links with the traditional first and second-
year undergraduate organic curriculum, in order to highlight how certain topics can be either reviewed or introduced. 
These include Lewis structures, resonance theory, constitutional isomers, stereoisomers, cycloalkane ring conformations, 
thermodynamics, acids and bases, nucleophiles/electrophiles, carbonyl condensation reaction mechanisms and functional 
group transformations. 
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Making Sense of Olive Oil: Chemistry, Quality and Standards 

 
In the recent decades olive oil’s popularity has spread outside the Mediterranean basin. Olive oil is reported to reduce 
cardiovascular disease, aging and incidence of cancer. The authors designed and held a series of Zeytin (Olive) workshops in 
Turkey where olives are thought to be originating from. We engaged and inspired scholars from various nations and 
disciplines to contribute to further the knowledge about olives and to promote its significance. Lectures and experiments 
were developed to explore some of the characteristics of olive oil, its health effects and some of the ways in which 
fraudulent oils can be detected. These experiments were received enthusiastically by  the locals and industry 
representatives.  
 
Keywords: interdisciplinary, outreach, agricultural chemistry, lipids, antioxidants, natural products 
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One of the tasks of teaching and learning in schools is the adoption and acquiring of knowledge. In order for knowledge to 
be more permanent it is necessary to proactively involve students in the process of acquiring the knowledge. The objective 
of this research is to develop a model of individualization in modern chemistry education, in which students would be in 
charge of operations and whose success will depend on the size and complexity of the subject matter, the manner and the 
pace of processing information. The goal of this research is to experimentally determine the efficacy of individualized 
chemistry teaching using semi-programmed work by using the textbook and video clips. 
The research started from the main hypothesis: Implementation of selected instructional contents in chemistry in the field 
of non-metals using semi-programmed work with the textbook and the video clips will allow greater individualization of the 
teaching process and more efficient learning on chemistry classes. Corresponding sub-hypotheses were determined: 
Realization of individualized chemistry teaching in described way: 

o Allows a higher level of acquiring the learning content  
o Allows the greater permanence of knowledge  
o Should develop the ability of students for independent learning of chemistry and finding different ways to solve 

problems. 
o Students should create a positive attitude towards the individualization of teaching chemistry. 

The research was conducted in the 2011/2012 school year, in two high schools in Bosnia and Herzegovina: “Druga 
gimnazija” in Zenica and “Muhsin Rizvic” in Breza. The study involved students from two classes in each school, a total of 
102 students. Research required four teaching hours in each class: 

1. Survey was conducted in both groups (S-I).  
Entrance test of knowledge (ET) was conducted in both groups in order to measure previously gained knowledge 
in chemistry relevant to the content. 

2. An experimental factor was introduced in the experimental group. In both groups new curriculum content has 
been taught – teaching unit “Sulfur”. 

3. The knowledge students have gained was examined using the test I (T-I).  
Students from experimental group were surveyed using a survey II (S-II). 

4. Ten days after the unit has been taught, students’ knowledge has been tested using test II (T-II). 
Research results have confirmed the main hypothesis and the sub-hypotheses. Numerous benefits of individualized 
teaching in chemistry, applying semi-programmed textbook and video clips can be observed: students learn individually and 
at their own pace; the motivation is expressed as well as their achievement; semi-programmed work develops individuality, 
work habits, learning techniques, work with the textbook, self-confidence, etc. 
 
Keywords: individualization, semi-programmed work, chemistry textbook, videos, teaching unit sulfur 
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Within the international Establish project [1], which the University of P.J. Safarik in Kosice is also involved in, we prepared 
inquiry-based activities for chemistry for different degrees of investigation. The lesson Exploring holes was the pilot lesson 
to be transformed into the State Educational Programme of Chemistry in Slovakia. In co-operation with partners from 
Charles' s University in Prague we prepared Polymers lesson and currently we are adapting Chemical Care lesson for 
conditions in Slovakia. All the lessons are accessible at the Establish project website. The individual inquiry-based activities 
are tested on primary and secondary school teachers and pupils. 
The teachers and pupils answered a questionnaire after the teaching unit had been completed. 
The paper discusses the research in terms of the IBSE activities implementation and the results gained by the analysis of 
questionnaires answered by teachers and students. 
It has come out of verification that pupils found the activities useful, entertaining and interesting. The teachers appreciated 
the fact that pupils do not get ready information but by carrying out practical tasks and by mutual communication they 
acquire knowledge that will be long-lasting. Pupils learn to perform scientific activities, be responsible, work in teams, be 
tolerant, communicate, express their opinions. The disadvantage was seen in the fact that it is rather demanding for a 
teacher because they have to prepare trials and it is also time-consuming in the class [2]. 
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The teachers and pupils answered a questionnaire after the teaching unit had been completed. 
The paper discusses the research in terms of the IBSE activities implementation and the results gained by the analysis of 
questionnaires answered by teachers and students. 
It has come out of verification that pupils found the activities useful, entertaining and interesting. The teachers appreciated 
the fact that pupils do not get ready information but by carrying out practical tasks and by mutual communication they 
acquire knowledge that will be long-lasting. Pupils learn to perform scientific activities, be responsible, work in teams, be 
tolerant, communicate, express their opinions. The disadvantage was seen in the fact that it is rather demanding for a 
teacher because they have to prepare trials and it is also time-consuming in the class [2]. 
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Within the national project KEGA č. 027/2011 on the web page kekule.science.upjs.sk we are making accessible the digital 
library [1] for doing chemistry projects of pupils. The digital library provides both teachers and pupils with such educational 
sources needed for doing projects as learning texts, experiment proposals on particular topics, proposals and outputs of 
projects and inquiry-based activities [2]. Project-based teaching based on implementing inquiry-based activities represents 
the method of teaching in which a teacher manages a pupil in a way similar to the one common in real research. The 
research characteristic of the teaching is manifested e.g. in the activity „Properties of plastic materials“ in which pupils 
design experiments, formulate hypotheses, make conclusions and links with reality on their own. In these inquiry-based 
activities a supervised type of research is mainly used. We have tested the digital library with inquiry-based activities in ten 
teachers of basic and grammar schools. The teachers claimed the library represented a useful digital aid for implementing 
projects. The accessible inquiry-based activities enable pupils to acquire necessary knowledge of plastic and plastic waste 
and at the same time develop their skills and competences stated in the State Educational Programme. According to the 
teachers pupils acquire more permanent knowledge and their interest in chemistry increases due to such an active 
approach to learning. 
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In 2011, the IYC panel  reviewed and approved 27 activities from Mexico under the IYC banner. Our team submmited 2 and 
both were accepted as Official Activities:  “Mini Conference on Chemistry & Statistical Methods” [1] (MiniQUIME) and 
Portraits & Bio EXPO "Celebrating Women in Chemistry: pioneers and future promises"[2] . 
 

"Celebrating Women in Chemistry: pioneers and future promises". 

 
Figure 1: Logo of the Expo. 

 
 
The exhibition aims to be a deserved tribute to those women who have been active in chemistry, but their names and faces 
are unknown by most people being pioneers in the field or because they are promises of the future (not very well known 
yet). This activity has the purpose of disseminating among youth and adults, these science women contributions to society 
in a simple visual way that is suitable for everyone and requires no expertise in chemistry but at the same time seeks to 
attract more female students into the chemistry field in particular and into the engineering and scientific careers in general. 
This mini exhibit moves periodically to local schools and galleries. Perhaps this year moves to IUPAC World Chemistry 
Congress?. A.M. Gómez, the artist, holds a B.S. in Chemistry and in addition she is an independent artist. About the 
collection: 12 portraits & bio; size: 22 1/2 x 30 ''; technique: Charcoal and sepia drawing in cotton paper. 
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According to Commission data Management, Treatment and Disposal of Hazardous Waste at the University of Brasilia (UnB-
GRP), 8.57% of the waste generated at this institution, when sent for disposal in 2010, was not material identified, which 
complicates their treatment, recovery and reuse. In their activities of segregation and collection it has been evidenced by 
the GRP that there is not, by the majority of University waste generators, planning on the amount of waste produced, as 
well as there are not good practices in the stages of separation, packaging and identification of waste. Thus, it is understood 
why UnB, a pulic institution located in the capital of Brazil, continues to have difficulty in reducing the amount of chemical 
waste generated, even having institutionalized the GRP 20021. This fact has caused high spending on final disposal of waste 
materials and points to a lack of environmental commitment of the university community. This is indicative of an ethical 
conflict, as preciput is an institution of higher education committed with the knowledge associated with socio 
environmental education2 responsibility. The context described points to the need of implementing an education project 
that empowers students, technicians and teachers of this institution. This became even more evident when examining the 
semi-structured questionnaire answered by 24 students participating in a short course offered as an extension activity in 
2011. The content assessed in the questionnaire related to the experience of students in laboratories, knowledge of 
procedures and steps of waste management, the existence of GRP, laboratory disciplines that treat the waste they produce 
and on knowledge about these treatments. It was observed that 29% of participants did not know the rules of waste 
disposal imposed by UnB and 54% did not know of the existence of GRP. The most relevant is that 100% of them are 
unaware the steps of minimization, segregation, packaging, identification, treatment, storage, collection/internal transport 
and final disposal. Regarding the appropriate treatment of waste materials common to the activities developed in UnB, 
either teaching or research, only one of the 24 students correctly correlated the types of waste and possible treatment to 
recover it or minimize the environmental impact before final disposal. It is noteworthy that there is not specific discipline in 
the UnB that deals with the management of hazardous waste in undergraduate courses. The issue is addressed in the 
Chemical courses within the discipline of Safety Chemistry Laboratories, which eventually has the shy presence of students 
from other courses. From these data, we proposed the development of an educational booklet, being established steps in 
line with the objectives of the GRP. The first of them is that the teaching material should have as a goal to sensitize the 
reader in relation to the issue of waste management, and so the present every step management, as well as discuss the 
individual and collective responsibilities of the process, and even point legal issues under Law 12,305/2010. The booklet 
was designed and developed for the student audience, which makes use of laboratories for teaching and research, so the 
structure as well as the language has been carefully thought out, from the perspective of promoting identity with students. 
In this context we sought to reproduce the specific reality of UnB, creating characters and a pleasurable design, to present 
the steps that management need of the reader. Treating waste is not a simple task, and it can no longer be postponed at 
the University of Brasilia for being an activity inherent in research and teaching, but that should be planned and studied. 
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Last two decades, sol-gel based coatings are used extensively for diverse application such as inorganic membranes, 
protective and optical coatings, semi-conducting anti-static coatings and cookware etc [1]. One of the most interesting 
applications of coating materials prepared by sol-gel technique is the deposition of thin oxide layer on glass, ceramic or 
metal substrates [2, 3].  

 

Figure 1: The particle size distribution of silica A and silica B, respectively. 
 
The sol-gel systems were prepared from following materials a mixture of alkylalkoxy silanes and a mixture of colloidal silica 
and titania in water and alcohol (component A). Component B was prepared mixing PTMS (propyl trimethoxysilane), 
polymethylhydrogensiloxane (volume ratio 95/5), 2-butoxyethanol and acidic H2O (pH=2 HCl). In the next step, these 
components charged and pre-hydrolized for 4 hours. After application by the spraying process, a gel forms when the 
solvent evaporates, cured thermally and obtained crosslinked glass-like film (film thickness approximately 55µm) on 
aluminum substrate at curing temperature, 290°C.  
In this study, base and top coat prepared seperately according to meet the mechanical properties. The characterization of 
silicas was carried out by determining BET surface area, BET pore volume, BET pore diameter and particle size distribution. 
In addition, the surface morphology, surface energy, contact angle and gloss test of the coating was determined and 
investigated. Finally, we successfully developed a sol-gel based coating material which is applicable for cookware. 
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In the present study, the activity recovery of immobilized lipases onto photo-crosslinked polymer network was reached 
94.7% and 84.0% for entrapment and adsorption methods respectively. Immobilized enzymes both entrapment and 
adsorption methods were very stable, retaining more than 60% of its activity over the range of temperatures studied. Also 
the immobilized enzymes protected their relative activities nearly 96% at 70oC for both entrapment and adsorption 
methods. The optimum range of pH was found as 8.0 for immobilized enzymes and 6.0 for free enzyme at 40oC. The relative 
activities were 98% and 75% when immobilized enzymes by using entrapment and adsorption methods had been stored at 
0-4oC for 30 days for investigate the storage stability of the enzymes. These results indicated that the immobilized lipase by 
entrapment and adsorption methods had not only higher activity recovery, but also remarkable stability, better reusability 
and application adaptability than free lipase. Also, it can be safely stated that, photo-crosslinked polymer network can be 
used as alternative supports for immobilization of lipase enzyme in enzymatic polymerization reactions. 
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The pharmaceutical industry has low tolerance for foreign organic impurities in commercial products.  The goal of this study is to 

develop a high selective new method involving the solid phase micro-extraction (SPME) with gas chromatography-mass 

spectroscopy--mass spectroscopy  (GC/MS/MS) for the characterization of organic impurities compounds, to attain analytical 

sensitivity equal to or better than olfactory sensitivity, in pharmaceutical products and to highlight advantages and limits of 

different possible operation modes. Organic impurities, such as earthy-musty off-flavor problem in pharmaceutical products or 

excipients samples are due to volatiles compounds present at the sub-part per trillion (sPPT) level.   Most of the developments 

in the organic impurities analysis of solvents, including tastes and odorous compounds such as trichloroanisole (TCA) and 

tribromoanisole, focus on the extraction pre-concentration technique, with detection at picogram per liter level of the 

compounds difficult to be achieved.   We emphasize sample preparation, the pros and cons of available MS/MS techniques, and 

the developing novel tuning requirement for this technique as benefits of using quality control and quality assurance (QC/QA) 

protocols during routine analysis, and the difficulties associated with the MS calibration in the electron impact (EI) source.   We 

describe a QA criteria for pharmaceutical testing to use a solution containing decafluorotriphenylphosphine (DFTPP),  DDT, 

pentachlorophenol, and benzidine to verify injection port inertness and GC column performance.  Study case for the detection 

of 2,4,6-trichloroanisole, 2,3,6-trichloroanisole, 2,3,4-trichloroanisole and 2,4,6-tribromoanisole, were used as probes for this 

study.  We optimized procedures by varying both the sample preparation and the operational parameters of the MS/MS.   
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The calculation of the shell and tube heat exchanger is based on empirical models validated at the scale of the laboratory.  
But when one makes an extrapolation towards industry, the error becomes significant because of the non linearities of the 
thermophysical properties and the coefficients of transfer along the heat exchanger.  
For that, a follow up of the fouling resistance in heat exchangers of tube-shell type in Algiers refinery was studied. These 
exchangers are used to preheat the crude oil before its passage to the atmospheric fractionating column. 
The results obtained for the two cells of exchangers studied went up that the fouling resistance increases in the course of 
time following an exponential curve with the existence of the fluctuations caused by the instability of the flow.  The bad 
cleaning of the exchangers involved the absence of an induction time and caused consequently, high values of the fouling 
resistance during a relatively short time. 
 
Keywords: Heat Exchanger, shell-and-Tube, Modeling, heat transfer coefficient, Fouling resistance, Fouling. 
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Abstract – An unsteady-state mathematical model was used to simulate the behaviour of wood torrefaction. The model is 
based on Luikov’s approach and solves a set of coupled heat and mass transfer equations.  The model equations are solved 
numerically for the temperature and moisture content histories under different treatment conditions. Profiles of moisture 
content and temperature have been predicted as a function of time and the governing parameters. It is shown that the 
governing dimensionless parameters have a considerable influence on the kinetics of the heat and moisture transfer.   

Keywords: Heat and moisture transfer; Capillary-porous media; Numerical modelling. 
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Abstract – An unsteady-state mathematical model was used to simulate the behaviour of wood torrefaction. The model is 
based on Luikov’s approach and solves a set of coupled heat and mass transfer equations.  The model equations are solved 
numerically for the temperature and moisture content histories under different treatment conditions. Profiles of moisture 
content and temperature have been predicted as a function of time and the governing parameters. It is shown that the 
governing dimensionless parameters have a considerable influence on the kinetics of the heat and moisture transfer.   
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Our study is based on the statistical process control and these tools, in particular within the framework quality control, 
these statistical tools necessary for the companies planning to set up the method of six sigma at the level of their 
production. 
For the facility and speed of calculate, we create a program computerized. This makes it possible to use various tools and 
that validation and checking of that performance. We applied it to a industrial process, on the level of the laboratory of 
development at the pharmaceutical company to bach of a pre formulation of new drug in tablets form. 
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Atomic layer deposition (ALD) is a technique for growing thin films of a material from precursor chemicals. ALD is now used 
in semiconductor fabrication lines and is set to be one of the leading techniques for industrially-scalable 
nanomanufacturing. Because of this, the field is undergoing rapid expansion and there is a proliferation of new precursor 
chemicals and growth processes, supposedly achieving ALD in new materials systems. However, the basic growth reactions 
have been properly characterised for only a few processes to date. In particular, incubation periods are frequently observed 
when depositing oxides onto semiconductor substrates, but there is little control of these early cycles of growth. With 
interest increasing in transistors based on high mobility III-V substrates, such as GaAs, we are investigating the initial 
surface reactions, with a view to proposing surface treatments that may improve the interface characteristics. 
We have applied first-principles Density Functional Theory (DFT) to investigate detailed chemistry of these early stages of 
growth, specifically substrate and ALD precursor interaction. We have modelled the ‘clean-up’ effect by which 
organometallic precursors: trimethylaluminium (TMA) or hafnium and titanium amides clean arsenic oxides off the GaAs 
surface before ALD growth of dielectric layer commences.  Our simulations show that ‘clean-up’ of the deleterious oxide 
film strongly depends on precursor ligand, its affinity to the oxide and the redox character of the oxide. The predominant 
pathway for a metalloid oxide such as arsenic oxide is reduction, producing volatile molecules or gettering oxygen from less 
reducible oxides. An alternative pathway is non-redox ligand exchange, which allows non-reducible oxides (e.g. Ga2O3) to be 
cleaned-up. 
This improved understanding of the chemical principles underlying ‘clean-up’ allows us to rationalize and predict which 
precursors will perform the reaction. The comparison is made between selection of metal chlorides, methyls and 
alkylamides precursors. Our study helps to simplified surface preparation for III-V substrate passivation using ALD-deposited 
high-k dielectrics. 
 
We are grateful to Science Foundation Ireland for funding under the strategic research cluster “FORME – Functional Oxides 
and Related Materials for Electronics” http://www.tyndall.ie/forme. 
 
Keywords: Atomic Layer Deposition, high-k, III-V substrate, Density Functional Theory, clean-up, native oxide, transistor 
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Artür Manukyan PC-P-02 13.8.2013 18:00-19:00 Poster Area
Aruguete Deborah GSEC-O-03 12.8.2013 17:30-17:45 Hall 12
Aseel Hassan MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Ashfaq Muhammad CA-O-04 13.8.2013 16:00-16:15 Hall 15
Ashish Kumar GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Aslı Gök GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Aslı Gök GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Aslı Hamurcu MS-P-03 15.8.2013 18:00-19:00 Poster Area
Aslı Çilingir Yeltekin LC-P-01 12.8.2013 18:00-19:00 Poster Area
Aslıhan Örüm MS-P-01 12.8.2013 18:00-19:00 Poster Area
Aslıhan Örüm MS-P-01 12.8.2013 18:00-19:00 Poster Area
Asli Ustalar LC-P-02 13.8.2013 18:00-19:00 Poster Area
Aslihan Kircali Akdag CS-P-03 15.8.2013 18:00-19:00 Poster Area
Assia Nait Merzoug CA-P-02 13.8.2013 18:00-19:00 Poster Area
Assunta Marrocchi CCH-P-01 12.8.2013 18:00-19:00 Poster Area
Asude Çetin MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Atahl Nathanson CETC-P-02 13.8.2013 18:00-19:00 Poster Area
Athanasios Zarkadoulas CETC-P-01 12.8.2013 18:00-19:00 Poster Area
Atılgan Serdar MS-O-01 12.8.2013 12:00-12:15 Hall 10
Atun Sri LC-O-04 13.8.2013 11:30-11:45 Hall 6
Aurelia Visa GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Aurelia Visa PC-P-03 15.8.2013 18:00-19:00 Poster Area
Avci Ayse Symposium II 13.8.2013 11:15-11:45 Hall 3
Aviyente Viktorya PC-O-11 16.8.2013 10:30-10:45 Hall 2
Ayas Alipaşa CE-O-02 13.8.2013 10:15-11:00 Hall 8
Ayça Bal MS-P-01 12.8.2013 18:00-19:00 Poster Area
Ayfer Karadas CE-P-01 13.8.2013 18:00-19:00 Poster Area
Aykut Yoldas CS-P-01 12.8.2013 18:00-19:00 Poster Area
Ayse Demir MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Aysel Küçük Tunca CA-P-03 15.8.2013 18:00-19:00 Poster Area
Aysen Goren CS-P-02 13.8.2013 18:00-19:00 Poster Area
Ayşe Özgül Tezgel MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Ayten Sagiroglu LC-P-01 12.8.2013 18:00-19:00 Poster Area
Azam Pirkarami GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Aznam Nurfina LC-O-03 12.8.2013 17:15-17:30 Hall 6
Azoz Seyla MS-O-07 13.8.2013 11:00-11:15 Hall 10
Babalola Jonathan Oyebamiji LC-O-06 13.8.2013 17:45-18:00 Hall 6
Babalola Jonathan Oyebamiji LC-O-07 14.8.2013 12:00-12:15 Hall 6
Badache Leila PC-P-03 15.8.2013 18:00-19:00 Poster Area
Bahar Birsöz CS-P-02 13.8.2013 18:00-19:00 Poster Area
Bahar Birsöz CS-P-02 13.8.2013 18:00-19:00 Poster Area
Bahar Kancı Bozoğlan CA-P-03 15.8.2013 18:00-19:00 Poster Area
Bahar Kancı Bozoğlan CA-P-03 15.8.2013 18:00-19:00 Poster Area
Bahattin Yalcin CS-P-01 12.8.2013 18:00-19:00 Poster Area
Bahattin Yalcin CS-P-01 12.8.2013 18:00-19:00 Poster Area
Bahri A. Symposium I 12.8.2013 10:45-11:15 Hall 3
Baig Jameel Ahmed CA-O-03 13.8.2013 12:15-12:30 Hall 15
Balakrishna R. Geetha Symposium I 12.8.2013 12:15-12:30 Hall 3
Balausa Dinistanova MS-P-03 15.8.2013 18:00-19:00 Poster Area
Balaussa Kanatbaykizi Dinistanova MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Ballini Roberto GSEC-O-08 15.8.2013 10:15-11:00 Hall 12
Banothile C. E Makhubela LC-P-02 13.8.2013 18:00-19:00 Poster Area
Barbara Gawdzik MS-P-01 12.8.2013 18:00-19:00 Poster Area
Barış Kumru PC-P-02 13.8.2013 18:00-19:00 Poster Area
Barış Karabay PC-P-02 13.8.2013 18:00-19:00 Poster Area
Barinas Christian David Sánchez CII-O-03 12.8.2013 17:00-17:15 Hall 5
Barood Abdulwahab CII-O-04 13.8.2013 10.30-10.45 Hall 5
Bayona Oscar Mauricio Vargas GSEC-O-05 13.8.2013 15:00-15:15 Hall 12
Bazubandi Behnaz CETC-O-03 12.8.2013 17:15-17:30 Hall 7
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Bazubandi Behnaz MNST-O-05 13.8.2013 14:45-15:00 Hall 13
Beata Podkoscielna MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Beata Podkoscielna MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Begüm Sarıarslan CS-P-03 15.8.2013 18:00-19:00 Poster Area
Begüm Sarıarslan CS-P-03 15.8.2013 18:00-19:00 Poster Area
Bekat Tugce MNST-O-05 13.8.2013 14:15-14:30 Hall 13
Belma Zengin CS-P-02 13.8.2013 18:00-19:00 Poster Area
Belma Zengin CS-P-02 13.8.2013 18:00-19:00 Poster Area
Benachour Djafer CE-O-06 13.8.2013 17:30-17:45 Hall 8
Bendová Magdalena PC-O-08 15.8.2013 12:00-12:15 Hall 2
Bengi Özkahraman MS-P-01 12.8.2013 18:00-19:00 Poster Area
Benguechoua Imene Mebarka MS-P-01 12.8.2013 18:00-19:00 Poster Area
Benhabiles Mohamed Salah GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Benmehdi Houcine CS-O-06 13.8.2013 17:45-18.00 Hall 1
Beril Anilanmert CA-P-03 15.8.2013 18:00-19:00 Poster Area
Beril Anilanmert CA-P-03 15.8.2013 18:00-19:00 Poster Area
Bernardo A. Iglesias CS-P-02 13.8.2013 18:00-19:00 Poster Area
Bertan Boran Bayrak LC-P-01 12.8.2013 18:00-19:00 Poster Area
Bertan Boran Bayrak LC-P-01 12.8.2013 18:00-19:00 Poster Area
Besra Özer CS-P-03 15.8.2013 18:00-19:00 Poster Area
Besra Özer CS-P-03 15.8.2013 18:00-19:00 Poster Area
Beşir Dağ CA-P-02 13.8.2013 18:00-19:00 Poster Area
Beşir Dağ CA-P-02 13.8.2013 18:00-19:00 Poster Area
Betul Inci CS-P-02 13.8.2013 18:00-19:00 Poster Area
Betul Nur Sen CS-P-01 12.8.2013 18:00-19:00 Poster Area
Betul Nur Sen CS-P-02 13.8.2013 18:00-19:00 Poster Area
Betül Ataoğlu CA-P-02 13.8.2013 18:00-19:00 Poster Area
Betül Ataoğlu CA-P-02 13.8.2013 18:00-19:00 Poster Area
Betül Çelebi Saltık LC-P-03 15.8.2013 18:00-19:00 Poster Area
Bhattarai Ajaya MS-O-10 13.8.2013 15:15-15:30 Hall 11
Bianca Maranescu PC-P-02 13.8.2013 18:00-19:00 Poster Area
Bianca Maranescu PC-P-02 13.8.2013 18:00-19:00 Poster Area
Biçen Merve MS-O-04 12.8.2013 15:15-15:30 Hall 11
Bilal Nişancı CS-P-01 12.8.2013 18:00-19:00 Poster Area
Bilal Buğra Uysal CS-P-02 13.8.2013 18:00-19:00 Poster Area
Bilge Fatma Emre PC-P-03 15.8.2013 18:00-19:00 Poster Area
Binghai Dong CETC-P-01 12.8.2013 18:00-19:00 Poster Area
Biswas Atanu GSEC-O-08 15.8.2013 11:15-11:30 Hall 12
Bojic Aleksandar Lj GSEC-O-09 15.8.2013 15:30-15:45 Hall 12
Bondoux Gerard CA-O-01 12.8.2013 11:30-11:45 Hall 14
Bondoux Gerard CII-O-02 12.8.2013 15:45-16:00 Hall 5
Boudjema Bouzid MS-P-01 12.8.2013 18:00-19:00 Poster Area
Bouffier Laurent PC-O-09 15.8.2013 16:00-16:15 Hall 2
Boukoberine Yamina CII-P-02 13.8.2013 18:00-19:00 Poster Area
Boyacı İsmail Hakkı LC-O-01 12.8.2013 10:15-11:00 Hall 6
Boysen Kwabena CS-O-03 12.8.2013 17:15-17:30 Hall 1
Bradley D Fahlman CS-P-01 12.8.2013 18:00-19:00 Poster Area
Branco Luis C LC-O-01 12.8.2013 11:30-11:45 Hall 6
Brett Ana Maria Oliveira CA-O-03 13.8.2013 12:00-12:15 Hall 15
Brett Christopher PC-O-05 13.8.2013 15:30-15:45 Hall 2
Brogly Maurice MS-O-10 13.8.2013 14:30-14:45 Hall 11
Bryden Francesca CS-O-02 12.8.2013 15:15-15:30 Hall 1
Buket Alkan MS-P-02 13.8.2013 18:00-19:00 Poster Area
Burak Arpak GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Burak Yiğen MS-P-03 15.8.2013 18:00-19:00 Poster Area
Burcu Bozdoğan CS-P-01 12.8.2013 18:00-19:00 Poster Area
Burcu Karaca CS-P-01 12.8.2013 18:00-19:00 Poster Area
Burcu Kekevi MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Burcu Çulhaoğlu LC-P-02 13.8.2013 18:00-19:00 Poster Area
Burcu Dila Turan MS-P-03 15.8.2013 18:00-19:00 Poster Area
Burhan Ates MS-P-03 15.8.2013 18:00-19:00 Poster Area
Bushra Sultana GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Busra Altinsoy PC-P-02 13.8.2013 18:00-19:00 Poster Area
Busse Madleen LC-O-04 13.8.2013 11:00-11:15 Hall 6
Bustamante Janyeth Pauline Poloche MNST-O-03 12.8.2013 17:30-17:45 Hall 13
Büşra Kaya CS-P-01 12.8.2013 18:00-19:00 Poster Area
Büşra Kahraman CS-P-01 12.8.2013 18:00-19:00 Poster Area
Büşra Kahraman CS-P-02 13.8.2013 18:00-19:00 Poster Area
Büşra Köroğlu MS-P-03 15.8.2013 18:00-19:00 Poster Area
Cabrera Luis Alberto Montero PC-O-11 16.8.2013 11:15-11:30 Hall 2
Canan  Şahin MS-P-03 15.8.2013 18:00-19:00 Poster Area
Canpolat Ilhan CS-O-06 13.8.2013 17:30-17:45 Hall 1
Cansel Tuncer MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Cansu Aydoğan MS-P-02 13.8.2013 18:00-19:00 Poster Area
Cardellini Liberato CE-O-02 13.8.2013 11:15-11:30 Hall 8
Cardinal Sébastien CS-O-01 12.8.2013 11:45-12:00 Hall 1
Carlos Andres Rodriguez Castro CE-P-01 13.8.2013 18:00-19:00 Poster Area
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Carmen M Romero PC-P-02 13.8.2013 18:00-19:00 Poster Area
Carolina Mascayano LC-P-01 12.8.2013 18:00-19:00 Poster Area
Casalis Loredana PC-O-08 15.8.2013 10:15-11:00 Hall 2
Castellano Ronald K. CS-O-02 12.8.2013 15:00-15:15 Hall 1
Castellano Ronald K. MNST-O-01 12.8.2013 11:45-12:00 Hall 13
Cemile Adiyaman CS-P-03 15.8.2013 18:00-19:00 Poster Area
Ceren Uğurlar PC-P-02 13.8.2013 18:00-19:00 Poster Area
Ceren Zeynep Buminoglu GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Cerrada Maria L MS-O-08 13.8.2013 12:00-12:15 Hall 11
Ceyda Elif Kanpara MS-P-03 15.8.2013 18:00-19:00 Poster Area
Ceylan Özcan GSEC-O-06 13.8.2013 17:30-17:45 Hall 12
Chafika Bougheloum GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Chafika Bougheloum CS-P-03 15.8.2013 18:00-19:00 Poster Area
Chan Chin Han CETC-O-05 13.8.2013 15:15-15:30 Hall 9
Chanbasha Basheer CA-O-02 12.8.2013 15:45-16:00 Hall 14
Chang Hao CE-O-01 13.8.2013 11:00-11:15 Hall 7
Changduk Yang MS-P-02 13.8.2013 18:00-19:00 Poster Area
Changhyun Park MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Charles S Yeung CS-P-01 12.8.2013 18:00-19:00 Poster Area
Chaudhary Pratibha CS-O-08 15.8.2013 11:30-11:45 Hall 1
Chen Junwu CETC-O-01 12.8.2013 11:45-12:00 Hall 7
CHIU Mei-Hung CE-O-01 13.8.2013 10:15-11:00 Hall 7
Chi Chin Chin CE-P-01 13.8.2013 18:00-19:00 Poster Area
Chi Yuan Huang MS-P-02 13.8.2013 18:00-19:00 Poster Area
Chi Yuan Huang MS-P-02 13.8.2013 18:00-19:00 Poster Area
Chia Nung Kuo MS-P-01 12.8.2013 18:00-19:00 Poster Area
Chibac Andreea Laura MS-O-04 12.8.2013 15:45-16:00 Hall 11
Chiing Chang Chen CETC-P-01 12.8.2013 18:00-19:00 Poster Area
Chiing Chang Chen MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Chin Byung Doo MS-O-09 13.8.2013 15:30-15:45 Hall 10
Chin Shan Lue MS-P-01 12.8.2013 18:00-19:00 Poster Area
Ching Koon Yau PC-P-03 15.8.2013 18:00-19:00 Poster Area
Ching Koon Yau PC-P-03 15.8.2013 18:00-19:00 Poster Area
Chirine Ben Osman MS-P-03 15.8.2013 18:00-19:00 Poster Area
Chiu Mei Hung CE-O-09 15.8.2013 15:15-15:30 Hall 7
Chiu Mei Hung Symposium VI 15.8.2013 15:15-15:30 Hall 7
Christa S Mcardell Symposium III 12.8.2013 10:15-10:45 Hall 9
Christian Gary CA-O-01 12.8.2013 10:15-11:00 Hall 14
Christian David Sánchez Barinas CA-P-02 13.8.2013 18:00-19:00 Poster Area
Christina Kefalidi CETC-P-01 12.8.2013 18:00-19:00 Poster Area
Christina Kefalidi CETC-P-02 13.8.2013 18:00-19:00 Poster Area
Christoforos G Kokotos CS-P-02 13.8.2013 18:00-19:00 Poster Area
Chujo Yoshiki MS-O-07 13.8.2013 10:15-11:00 Hall 10
Chung Yong Hee CETC-O-03 12.8.2013 16:30-16:45 Hall 7
Cigdem Sahin MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Cigdem Sayikli Simsek LC-P-01 12.8.2013 18:00-19:00 Poster Area
Clara P. Adams GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Claudia Sandoval PC-P-03 15.8.2013 18:00-19:00 Poster Area
Claudio Saitz CA-P-03 15.8.2013 18:00-19:00 Poster Area
Colin Jean François CETC-O-03 12.8.2013 17:45-18:00 Hall 7
Collier Graham S. MNST-O-08 15.8.2013 11:45-12:00 Hall 13
Concepció Rovira MS-P-03 15.8.2013 18:00-19:00 Poster Area
Contis Ellene Tratras CE-O-10 15.8.2013 16:00-16:15 Hall 8
Coskun Ali GSEC-O-02 12.8.2013 15:00-15:15 Hall 12
Cristian Castro Rodriguez MS-P-03 15.8.2013 18:00-19:00 Poster Area
Cristian O Salas LC-P-02 13.8.2013 18:00-19:00 Poster Area
Cukrowska Ewa Maria Symposium V 13.8.2013 11:40-11:57 Hall 4
Cüneyt Hüseyin Ünlü GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Çakmak Mükerrem MS-O-08 13.8.2013 10:15-11:00 Hall 11
Çamurlu Pınar MNST-O-07 14.8.2013 11:00-11:45 Hall 13
Çelebi Betül MS-O-05 12.8.2013 16:30-16:45 Hall 10
Çifci Gülşah PC-O-01 12.8.2013 12:00-12:15 Hall 2
Çiğdem Batıgöç PC-P-03 15.8.2013 18:00-19:00 Poster Area
Da Silva Maria Fatima Das Graças Fer-

nandes 
LC-O-09 15.8.2013 15:30-15:45 Hall 6

Daigeun Kim MS-P-03 15.8.2013 18:00-19:00 Poster Area
Daigeun Kim MS-P-03 15.8.2013 18:00-19:00 Poster Area
Damla Ülker PC-P-02 13.8.2013 18:00-19:00 Poster Area
Damla Ülker MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Dana Hockova LC-P-03 15.8.2013 18:00-19:00 Poster Area
Daoud Kamel MS-P-02 13.8.2013 18:00-19:00 Poster Area
Dariusz Adam Blachut CA-P-01 12.8.2013 18:00-19:00 Poster Area
Dariusz Adam Blachut CA-P-02 13.8.2013 18:00-19:00 Poster Area
Darwish Naif Abdelaziz CII-O-01 12.8.2013 12:00-12:15 Hall 5
Darwish Tamim MS-O-02 12.8.2013 11:00-11:15 Hall 11
Darwish Tamim PC-O-06 13.8.2013 17:30-17:45 Hall 2
Dassenakis Manos Symposium IV 12.8.2013 14:15-14:35 Hall 3
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David Ricardo R. Moreno 
Da

Costa CS-P-01 12.8.2013 18:00-19:00 Poster Area

Davis Benjamin G. LC-O-11 16.8.2013 10:15-11:00 Hall 6
Davor Margetic CS-P-03 15.8.2013 18:00-19:00 Poster Area
Davor Margetic PC-P-03 15.8.2013 18:00-19:00 Poster Area
De Jong Wibe A. PC-O-01 12.8.2013 11:00-11:15 Hall 2
De Jong Wibe A. PC-O-02 12.8.2013 15:15-15:30 Hall 2
Decher Gero PC-O-07 14.8.2013 10:15-11:00 Hall 2
Dedeoğlu Burcu PC-O-11 16.8.2013 10:15-10:30 Hall 2
Değirmenci İsa PC-O-04 13.8.2013 11:45-12:00 Hall 2
Dehua He GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Delmas Robles Dora Inés CA-P-02 13.8.2013 18:00-19:00 Poster Area
Demchuk Oleg M. CS-O-03 12.8.2013 17:30-17:45 Hall 1
Demet Dincel CA-P-02 13.8.2013 18:00-19:00 Poster Area
Demet Goen Colak MS-P-03 15.8.2013 18:00-19:00 Poster Area
Demet Goen Colak MS-P-03 15.8.2013 18:00-19:00 Poster Area
Demir Serpil CS-P-03 15.8.2013 18:00-19:00 Poster Area
Deniz Erdoğan CA-P-01 12.8.2013 18:00-19:00 Poster Area
Deniz Sinirlioğlu MS-P-01 12.8.2013 18:00-19:00 Poster Area
Deniz Akgül PC-P-03 15.8.2013 18:00-19:00 Poster Area
Diana Dudare MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Diana Dudare Symposium V 13.8.2013 18:00-19:00 Poster Area
Dibla Anca MS-O-10 13.8.2013 14:15-14:30 Hall 11
Dicks Andrew P CE-O-08 15.8.2013 11:45-12:00 Hall 8
Didem Omay MS-P-03 15.8.2013 18:00-19:00 Poster Area
Didem Omay CII-P-03 15.8.2013 18:00-19:00 Poster Area
Diego Venegas Yazigi MS-P-02 13.8.2013 18:00-19:00 Poster Area
Diego Venegas Yazigi MS-P-02 13.8.2013 18:00-19:00 Poster Area
Dilara Başat CA-P-03 15.8.2013 18:00-19:00 Poster Area
Dilara Başat CA-P-03 15.8.2013 18:00-19:00 Poster Area
Dilek Güzeller MS-P-01 12.8.2013 18:00-19:00 Poster Area
Dilek Güzeller MS-P-01 12.8.2013 18:00-19:00 Poster Area
Dilek Günal CA-P-02 13.8.2013 18:00-19:00 Poster Area
Dilek Çimen PC-P-03 15.8.2013 18:00-19:00 Poster Area
Dimitrios Limnios CS-P-01 12.8.2013 18:00-19:00 Poster Area
Ding Kuiling CS-O-09 15.8.2013 15:00-15:45 Hall 1
Dispinar Derya MS-O-10 13.8.2013 15:45-16:00 Hall 11
Djeghdjegh Amel CETC-P-02 13.8.2013 18:00-19:00 Poster Area
Do Hoon Hwang MS-P-01 12.8.2013 18:00-19:00 Poster Area
Docheon Ahn MS-P-02 13.8.2013 18:00-19:00 Poster Area
Dogan Fatih CETC-O-03 12.8.2013 17:30-17:45 Hall 7
Doğru Erkan PC-O-05 13.8.2013 15:45-16:00 Hall 2
Dong Jin Kim GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Dong Jin Kim GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Doucet Jean Daniel CE-O-10 15.8.2013 15:15-15:30 Hall 8
Du Jeon Jang MS-P-01 12.8.2013 18:00-19:00 Poster Area
Duangta Tongsakul MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Dukjoon Kim MS-P-01 12.8.2013 18:00-19:00 Poster Area
Duran Hatice Symposium III 12.8.2013 11:55-12:10 Hall 9
Durmuş Yanmaz CS-P-01 12.8.2013 18:00-19:00 Poster Area
Dusouqui Osman M E El CE-O-02 13.8.2013 11:30-11:45 Hall 8
Dusouqui Osman M. E. El CE-O-02 13.8.2013 11:45-12:00 Hall 8
Duygu İnci CS-P-01 12.8.2013 18:00-19:00 Poster Area
Duygu Guler MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Duygu Bayramoglu GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Düğenci Feride MNST-O-10 15.8.2013 16:30-16:45 Hall 13
Ebrima Tunkara MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Ebru Deveci CA-P-02 13.8.2013 18:00-19:00 Poster Area
Ebru Deveci LC-P-02 13.8.2013 18:00-19:00 Poster Area
Ebubekir Sıddık Aydin CII-P-02 13.8.2013 18:00-19:00 Poster Area
Edgard Resto Rodriguez CII-P-03 15.8.2013 18:00-19:00 Poster Area
Edwin Alexander Robayo Chaparro MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Ehsan Moaseri MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Ekaterina S Lokteva PC-P-02 13.8.2013 18:00-19:00 Poster Area
Ekaterina S Lokteva PC-P-02 13.8.2013 18:00-19:00 Poster Area
Elham Henareh CS-P-01 12.8.2013 18:00-19:00 Poster Area
Elia Rancan GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Elif Bulut CA-P-01 12.8.2013 18:00-19:00 Poster Area
Elif Aynacı LC-P-01 12.8.2013 18:00-19:00 Poster Area
Elif Türker PC-P-02 13.8.2013 18:00-19:00 Poster Area
Elif Baysak MS-P-02 13.8.2013 18:00-19:00 Poster Area
Elif Bulut CA-P-03 15.8.2013 18:00-19:00 Poster Area
Elif Korkusuz CS-P-03 15.8.2013 18:00-19:00 Poster Area
Elif Türker Acar PC-P-03 15.8.2013 18:00-19:00 Poster Area
Elif Yorulmaz Önder CA-P-01 12.8.2013 18:00-19:00 Poster Area
Eliseo Amado Gonzalez Symposium II 13.8.2013 18:00-19:00 Poster Area
Elizaveta Anatolevna Belevtsova CE-P-01 13.8.2013 18:00-19:00 Poster Area
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Elkamel A. GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Elkamel A. Symposium I 13.8.2013 18:00-19:00 Poster Area
Elmgren Maja CE-O-06 13.8.2013 17:15-17:30 Hall 8
Elsa Guadalupe Ramirez Villarreal CE-P-01 13.8.2013 18:00-19:00 Poster Area
Elyesa Murtezi MS-P-01 12.8.2013 18:00-19:00 Poster Area
Elzbieta Pastwa LC-P-02 13.8.2013 18:00-19:00 Poster Area
Emad Abdulilah Salih Al Hyali PC-P-01 12.8.2013 18:00-19:00 Poster Area
Emad Abdulilah Salih Al Hyali PC-P-02 13.8.2013 18:00-19:00 Poster Area
Emel Pelit CS-P-01 12.8.2013 18:00-19:00 Poster Area
Emel Coşkun CS-P-03 15.8.2013 18:00-19:00 Poster Area
Emine Bagdatli CA-P-03 15.8.2013 18:00-19:00 Poster Area
Emine Billur Sevinis CS-P-01 12.8.2013 18:00-19:00 Poster Area
Emine Gül Cansu Ergun MS-P-03 15.8.2013 18:00-19:00 Poster Area
Emrah Çakmakçı CETC-P-02 13.8.2013 18:00-19:00 Poster Area
Emrah Bulut MS-P-02 13.8.2013 18:00-19:00 Poster Area
Emrah Bulut MS-P-02 13.8.2013 18:00-19:00 Poster Area
Emrah Çakmakçı MS-P-02 13.8.2013 18:00-19:00 Poster Area
Emre Güzel CS-P-01 12.8.2013 18:00-19:00 Poster Area
Emre Güzel CS-P-01 12.8.2013 18:00-19:00 Poster Area
Enebe Christian Chukwudi CETC-O-04 13.8.2013 11:30-11:45 Hall 9
Engin Şahin CS-P-01 12.8.2013 18:00-19:00 Poster Area
Erbay Kalay CS-P-01 12.8.2013 18:00-19:00 Poster Area
Erdem Özlen F. CETC-O-04 13.8.2013 12:00-12:15 Hall 9
Erden Ihsan CS-O-04 13.8.2013 11:00-11:45 Hall 1
Erduran Sibel CE-O-04 13.8.2013 14:15-15:00 Hall 8
Erduran Sibel CE-O-09 15.8.2013 15:30-15:45 Hall 7
Erduran Sibel Symposium VI 15.8.2013 15:30-15:45 Hall 7
Eren Elik MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Ergün Gonca CS-P-02 13.8.2013 18:00-19:00 Poster Area
Erhan Canbay CA-P-02 13.8.2013 18:00-19:00 Poster Area
Erhan Canbay CA-P-02 13.8.2013 18:00-19:00 Poster Area
Erjola Reufi GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Ernst Wolfgang E. PC-O-05 13.8.2013 14:15-15:00 Hall 2
Ertan Yildirim PC-P-03 15.8.2013 18:00-19:00 Poster Area
Ertekin Özlem CA-O-03 13.8.2013 11:15-11:30 Hall 15
Ertem Sedef Piril CETC-O-02 12.8.2013 15:00-15:15 Hall 7
Eryasar Duygu MS-P-03 15.8.2013 18:00-19:00 Poster Area
Esen Huseyin MNST-O-02 12.8.2013 15:00-15:15 Hall 13
Esin Eren MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Esin Burunkaya MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Esin Burunkaya MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Esin Ateş MS-P-03 15.8.2013 18:00-19:00 Poster Area
Esin Ateş MS-P-03 15.8.2013 18:00-19:00 Poster Area
Eslam Reda El Sawy CS-P-03 15.8.2013 18:00-19:00 Poster Area
Esma Tütem CA-P-03 15.8.2013 18:00-19:00 Poster Area
Esra Düğdü CS-P-02 13.8.2013 18:00-19:00 Poster Area
Esra Gül PC-P-03 15.8.2013 18:00-19:00 Poster Area
Esra Gül PC-P-03 15.8.2013 18:00-19:00 Poster Area
Esra Altay MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Esra Dilber Yildiz MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Esra Nur Kaya CS-P-02 13.8.2013 18:00-19:00 Poster Area
Etaiw Safaa El Din Hassan MS-O-05 12.8.2013 16:45-17:00 Hall 10
Etzkorn Markus CS-O-05 13.8.2013 16:00-16:15 Hall 1
Eugenia Koutsouri CETC-P-01 12.8.2013 18:00-19:00 Poster Area
Eugenia Koutsouri CETC-P-02 13.8.2013 18:00-19:00 Poster Area
Eunhee Lim MS-P-02 13.8.2013 18:00-19:00 Poster Area
Eunmi Ban LC-P-03 15.8.2013 18:00-19:00 Poster Area
Eunsaem Ahn CETC-P-01 12.8.2013 18:00-19:00 Poster Area
Evans Samuel Ethan CETC-O-05 13.8.2013 14:45-15:00 Hall 9
Evans Samuel Ethan GSEC-O-07 14.8.2013 11:15-11:30 Hall 12
Evgenia Spodine MS-P-01 12.8.2013 18:00-19:00 Poster Area
Evgenia Spodine MS-P-02 13.8.2013 18:00-19:00 Poster Area
Ewa Maria Cukrowska MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Ewelina van Wenum LC-P-02 13.8.2013 18:00-19:00 Poster Area
Eylem Dilmen CS-P-02 13.8.2013 18:00-19:00 Poster Area
Eylul Tuncel MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Fabiane M Nachtigall CA-P-01 12.8.2013 18:00-19:00 Poster Area
Fabio Arico GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Fadime Hosoglu CETC-P-03 15.8.2013 18:00-19:00 Poster Area
Fadwa Odeh CCH-P-01 12.8.2013 18:00-19:00 Poster Area
Fadwa Odeh PC-P-03 15.8.2013 18:00-19:00 Poster Area
Fahlman Bradley D MNST-O-09 15.8.2013 15:00-15:15 Hall 13
Fajardo Berta Ines Delgado GSEC-O-06 13.8.2013 17:45-18:00 Hall 12
Falko Pippig CS-P-01 12.8.2013 18:00-19:00 Poster Area
Farid Naamoune MS-P-01 12.8.2013 18:00-19:00 Poster Area
Farkaš Zita PC-O-07 14.8.2013 11:15-11:30 Hall 2
Farouk Dehmchi PC-P-02 13.8.2013 18:00-19:00 Poster Area
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Farrukh Muhammad Akhyar MNST-O-04 13.8.2013 11:45-12:00 Hall 13
Fatih Yılmaz CS-P-02 13.8.2013 18:00-19:00 Poster Area
Fatih Yılmaz CS-P-02 13.8.2013 18:00-19:00 Poster Area
Fatih Çelik CS-P-02 13.8.2013 18:00-19:00 Poster Area
Fatih Semerci MS-P-02 13.8.2013 18:00-19:00 Poster Area
Fatih Sayın Symposium V 13.8.2013 18:00-19:00 Poster Area
Fatih Bildik GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Fatih Çağlar Çelikezen LC-P-01 12.8.2013 18:00-19:00 Poster Area
Fatih Çağlar Çelikezen LC-P-02 13.8.2013 18:00-19:00 Poster Area
Fatiha Atmani CII-P-02 13.8.2013 18:00-19:00 Poster Area
Fatiha Atmani GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Fatimah Is MS-O-08 13.8.2013 11:00-11:15 Hall 11
Fatma Kurşun PC-P-01 12.8.2013 18:00-19:00 Poster Area
Fatma Aksakal PC-P-01 12.8.2013 18:00-19:00 Poster Area
Fatma Ulusal MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Fatma Duran GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Fatma Duran GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Fatma Eroğlu CS-P-02 13.8.2013 18:00-19:00 Poster Area
Fatma Aksakal PC-P-02 13.8.2013 18:00-19:00 Poster Area
Fatma Ulusal MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Fatma Çetin Telli CS-P-01 12.8.2013 18:00-19:00 Poster Area
Fatma Gülay Kırbaşlar CE-P-01 13.8.2013 18:00-19:00 Poster Area
Fatma Gülay Kırbaşlar CE-P-01 13.8.2013 18:00-19:00 Poster Area
Fatma Serpil Göksel CS-P-02 13.8.2013 18:00-19:00 Poster Area
Fawaz A Saad CS-P-03 15.8.2013 18:00-19:00 Poster Area
Fayçal Boukhari LC-P-03 15.8.2013 18:00-19:00 Poster Area
Fayçal Boukhari LC-P-03 15.8.2013 18:00-19:00 Poster Area
Fedin Vladimir CS-O-08 15.8.2013 11:15-11:30 Hall 1
Fedor N. Karachevtsev CA-P-02 13.8.2013 18:00-19:00 Poster Area
Fedotov Petr S Symposium V 13.8.2013 10:15-10:32 Hall 4
Fehmi Karagöz CA-P-02 13.8.2013 18:00-19:00 Poster Area
Fehmi Karagoz PC-P-02 13.8.2013 18:00-19:00 Poster Area
Feng Qi CETC-O-01 12.8.2013 11:15-11:30 Hall 7
Ferda Eser CA-P-01 12.8.2013 18:00-19:00 Poster Area
Ferda Eser CA-P-01 12.8.2013 18:00-19:00 Poster Area
Ferda Hacivelioglu CETC-P-02 13.8.2013 18:00-19:00 Poster Area
Feride Düğenci CA-P-03 15.8.2013 18:00-19:00 Poster Area
Ferkous Fouad PC-P-03 15.8.2013 18:00-19:00 Poster Area
Fernandes Joao Batista LC-O-02 12.8.2013 15:45-16:00 Hall 6
Fernando Godoy CS-P-02 13.8.2013 18:00-19:00 Poster Area
Fernando Godoy CS-P-02 13.8.2013 18:00-19:00 Poster Area
Fernando Jerence Nansel Oleap CE-O-01 13.8.2013 11:30-11:45 Hall 7
Fernando Jerence Nansel Oleap CE-O-04 13.8.2013 15:30-15:45 Hall 8
Feyza Kolcu CS-P-01 12.8.2013 18:00-19:00 Poster Area
Figen Kadırgan CETC-P-02 13.8.2013 18:00-19:00 Poster Area
Filho Germano Tremiliosi CETC-O-02 12.8.2013 15:30-15:45 Hall 7
Filip Bures CS-P-01 12.8.2013 18:00-19:00 Poster Area
Filiz Avci CE-P-02 15.8.2013 18:00-19:00 Poster Area
Fitri Noor CA-O-02 12.8.2013 15:30-15:45 Hall 14
FLORIO Saverio CS-O-01 12.8.2013 10:15-11:00 Hall 1
Francisco Javier García CE-P-01 13.8.2013 18:00-19:00 Poster Area
François Otis MS-P-01 12.8.2013 18:00-19:00 Poster Area
Frankie Chi-Ming Leung MNST-P-02 13.8.2013 18:00-19:00 Poster Area
French Matthew William GSEC-O-03 12.8.2013 17:45-18:00 Hall 12
Fulya Çağla Çelikel MS-P-01 12.8.2013 18:00-19:00 Poster Area
Fulya Özmen Atılgan MS-P-03 15.8.2013 18:00-19:00 Poster Area
Fulya Özmen Atılgan MS-P-03 15.8.2013 18:00-19:00 Poster Area
Funda Sayılkan CS-P-03 15.8.2013 18:00-19:00 Poster Area
Fusun Oztay LC-P-01 12.8.2013 18:00-19:00 Poster Area
Gabriel A infante GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Gad Farouk Ahmed CS-O-01 12.8.2013 12:00-12:15 Hall 1
Gagnon Christian Symposium III 12.8.2013 11:25-11:40 Hall 9
Galembeck Fernando PC-O-06 13.8.2013 16:30-16:45 Hall 2
Galina Bondareva GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Gama Gabriela Silva LC-O-08 15.8.2013 11:45-12:00 Hall 6
Gamze Güçlü MS-P-01 12.8.2013 18:00-19:00 Poster Area
Gamze Topal CII-P-01 12.8.2013 18:00-19:00 Poster Area
Gamze Çolak CA-P-02 13.8.2013 18:00-19:00 Poster Area
Gamze Bahadir PC-P-03 15.8.2013 18:00-19:00 Poster Area
García Marta Fernández MS-O-08 13.8.2013 11:45-12:00 Hall 11
Garson Mary LC-O-09 15.8.2013 14:15-15:00 Hall 6
Gautam Maheshbhai Patel GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Geon Joong Kim MS-P-03 15.8.2013 18:00-19:00 Poster Area
Gérard Bondoux Symposium V 13.8.2013 18:00-19:00 Poster Area
Ghasem Nayef GSEC-O-07 14.8.2013 11:45-12:00 Hall 12
Giger Walter GSEC-O-01 12.8.2013 10:15-11:00 Hall 12
Gill Rohama MS-O-13 14.8.2013 10:15-10:30 Hall 11
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Ginley David S GSEC-O-05 13.8.2013 15:30-15:45 Hall 12
Gizem Üner GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Gizem Atasoy MS-P-03 15.8.2013 18:00-19:00 Poster Area
Gloria Eva Tomas Chota LC-P-02 13.8.2013 18:00-19:00 Poster Area
Gloria Eva Tomas Chota LC-P-03 15.8.2013 18:00-19:00 Poster Area
Godfred Darko GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Gokce Merey CS-P-03 15.8.2013 18:00-19:00 Poster Area
Gokmen M. Talha MS-O-01 12.8.2013 11:15-11:30 Hall 10
Gómez Addy María GSEC-O-04 13.8.2013 11:45-12:00 Hall 12
Gonca Tosun CS-P-02 13.8.2013 18:00-19:00 Poster Area
Gonca Ergün CS-O-08 15.8.2013 11:00-11:15 Hall 1
Good Oliver James CETC-O-02 12.8.2013 15:15-15:30 Hall 7
Good Oliver James GSEC-O-06 13.8.2013 17:15-17:30 Hall 12
Gökay Aydın CS-P-02 13.8.2013 18:00-19:00 Poster Area
Gökay Aydin CS-P-02 13.8.2013 18:00-19:00 Poster Area
Gökhan Ceyhan CS-P-01 12.8.2013 18:00-19:00 Poster Area
Gökhan Ceyhan CS-P-01 12.8.2013 18:00-19:00 Poster Area
Gökhan Yapar GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Gökkaya Dilek Selvi Symposium II 13.8.2013 11:45-12:00 Hall 3
Gönül Hızalan MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Gönül Yenilmez Çiftçi CS-P-02 13.8.2013 18:00-19:00 Poster Area
Gönül Yenilmez Çiftçi CS-P-02 13.8.2013 18:00-19:00 Poster Area
Gözoğul Beyhan CETC-O-05 13.8.2013 15:00-15:15 Hall 9
Granados Jairo Enrique CE-O-07 15.8.2013 11:30-11:45 Hall 7
Grazyna Zak Symposium II 13.8.2013 18:00-19:00 Poster Area
Guebailia Habiba Amira LC-O-06 13.8.2013 17:30-17:45 Hall 6
Gulbeniz Muhtarova CII-P-02 13.8.2013 18:00-19:00 Poster Area
Gulderen Karakus CS-P-01 12.8.2013 18:00-19:00 Poster Area
Gulderen Karakus MS-P-02 13.8.2013 18:00-19:00 Poster Area
Gulen Türker LC-P-03 15.8.2013 18:00-19:00 Poster Area
Guler Kocak MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Gulsah Aydin CS-P-02 13.8.2013 18:00-19:00 Poster Area
Gulsah Demirci MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Gulsah Celik MS-P-03 15.8.2013 18:00-19:00 Poster Area
Gulsah Celik MS-P-03 15.8.2013 18:00-19:00 Poster Area
Gushchin Artem CS-O-09 15.8.2013 15:45-16:00 Hall 1
Guzei Ilia A CE-O-10 15.8.2013 15:00-15:15 Hall 8
Gülbin Kurtay PC-P-02 13.8.2013 18:00-19:00 Poster Area
Gülbin Kurtay PC-P-02 13.8.2013 18:00-19:00 Poster Area
Gülbin Kurtay MS-P-02 13.8.2013 18:00-19:00 Poster Area
Gülçin Şengül CA-P-03 15.8.2013 18:00-19:00 Poster Area
Gülen Türker LC-P-03 15.8.2013 18:00-19:00 Poster Area
Gülizar Çiçek Müjdeci MS-P-03 15.8.2013 18:00-19:00 Poster Area
Gülsüm Esra Kuzdere MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Gülşen Türkoğlu CS-P-01 12.8.2013 18:00-19:00 Poster Area
Güngör Canbulat CS-P-03 15.8.2013 18:00-19:00 Poster Area
Güngör Ahmet CETC-O-06 13.8.2013 18:00-18.15 Hall 9
Gürbüz Nevin CS-P-03 15.8.2013 18:00-19:00 Poster Area
Gürek Ayşe Gül CS-O-10 15.8.2013 16:30-17:15 Hall 1
Gürkan Karanlık MS-P-01 12.8.2013 18:00-19:00 Poster Area
Gürsel Selmiye Alkan CETC-O-05 13.8.2013 16:00-16:15 Hall 9
Gyochang Keum LC-P-01 12.8.2013 18:00-19:00 Poster Area
H. Betul Bingol MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Ha Kyun Jung MS-P-01 12.8.2013 18:00-19:00 Poster Area
Habiba Amira Guebailia LC-P-03 15.8.2013 18:00-19:00 Poster Area
Hacioglu Serife Ozdemir MNST-O-04 13.8.2013 11:00-11:15 Hall 13
Hadeel Hassan Fares CS-P-02 13.8.2013 18:00-19:00 Poster Area
Haesik Yang CA-P-01 12.8.2013 18:00-19:00 Poster Area
Hafeez Sarah GSEC-O-02 12.8.2013 15:45-16:00 Hall 12
Hafize Çalışkan Özcan CS-P-03 15.8.2013 18:00-19:00 Poster Area
Hailiang Wang CETC-P-03 15.8.2013 18:00-19:00 Poster Area
Haitham A Alwahab PC-P-02 13.8.2013 18:00-19:00 Poster Area
Hakan Aslan CS-P-01 12.8.2013 18:00-19:00 Poster Area
Hakan Erer CS-P-01 12.8.2013 18:00-19:00 Poster Area
Hakan Bahar CS-P-02 13.8.2013 18:00-19:00 Poster Area
Halaimia Farhi CS-P-03 15.8.2013 18:00-19:00 Poster Area
Halide Sedef Özdemir CS-P-01 12.8.2013 18:00-19:00 Poster Area
Halil Durak PC-P-01 12.8.2013 18:00-19:00 Poster Area
Halil Durak PC-P-01 12.8.2013 18:00-19:00 Poster Area
Halil Şenol CS-P-02 13.8.2013 18:00-19:00 Poster Area
Halliwell Barry Plenary Lecture 15.8.2013 13:15-14:15 Hall 1
Hamama Boularaf Larkem CS-P-03 15.8.2013 18:00-19:00 Poster Area
Hamlaoui Med Larbi CA-P-01 12.8.2013 18:00-19:00 Poster Area
Hamza Adıgüzel CS-P-01 12.8.2013 18:00-19:00 Poster Area
Han Jaeyoung CE-O-10 15.8.2013 14:45-15:00 Hall 8
Han Sup Lee MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Hanae Benelkebir LC-P-03 15.8.2013 18:00-19:00 Poster Area
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Hande Savaş CS-P-01 12.8.2013 18:00-19:00 Poster Area
Hande Erensoy PC-P-02 13.8.2013 18:00-19:00 Poster Area
Hande Ünay MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Hapsari Lathifa CETC-O-06 13.8.2013 17:30-17:45 Hall 9
Hardy Sze On Chan MS-P-01 12.8.2013 18:00-19:00 Poster Area
Hasırcı Nesrin MS-O-12 14.8.2013 10:15-11:00 Hall 10
Hassan Syeda Sara MNST-O-03 12.8.2013 17:15-17:30 Hall 13
Hassiba Mokaddem GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Hatice Buldu CS-P-01 12.8.2013 18:00-19:00 Poster Area
Hatice Ari PC-P-01 12.8.2013 18:00-19:00 Poster Area
Hatice Ari PC-P-01 12.8.2013 18:00-19:00 Poster Area
Hatice Palüzar LC-P-01 12.8.2013 18:00-19:00 Poster Area
Hatice Kara GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Hatice Başpınar Küçük CS-P-01 12.8.2013 18:00-19:00 Poster Area
Hatice Başpınar Küçük CS-P-03 15.8.2013 18:00-19:00 Poster Area
Hatice Busra Tinmaz MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Hauser Anna PC-O-06 13.8.2013 17:15-17:30 Hall 2
Hawaiz Farouq Emam CS-O-02 12.8.2013 15:45-16:00 Hall 1
Hazal Özlem Ersan CCH-P-01 12.8.2013 18:00-19:00 Poster Area
Hazal Özlem Ersan CCH-P-01 12.8.2013 18:00-19:00 Poster Area
Hee Chul Woo GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Heeger Alan Plenary Lecture 16.8.2013 09:00-10:00 Hall 1
Heesoo Kim MS-P-01 12.8.2013 18:00-19:00 Poster Area
Hemda Garelick Symposium V 13.8.2013 18:00-19:00 Poster Area
Heon Kang PC-P-03 15.8.2013 18:00-19:00 Poster Area
Heondo Jeong CETC-P-01 12.8.2013 18:00-19:00 Poster Area
Hern Kim GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Hern Kim GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Hightower Mike Symposium I 12.8.2013 10:15-10:45 Hall 3
Hilal Zengin CS-P-01 12.8.2013 18:00-19:00 Poster Area
Hilal Zengin CS-P-01 12.8.2013 18:00-19:00 Poster Area
Hilal Kuday CS-P-03 15.8.2013 18:00-19:00 Poster Area
Hilmiye Deniz Ertuğrul LC-P-02 13.8.2013 18:00-19:00 Poster Area
Hirad Zandi MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Hirai Yoshiro LC-P-03 15.8.2013 18:00-19:00 Poster Area
Hocek Michael LC-O-10 15.8.2013 16:30-17:15 Hall 6
Hodge Philip GSEC-O-04 13.8.2013 10:15-11:00 Hall 12
Hoffman Morton Z CE-O-09 15.8.2013 15:45-16:00 Hall 7
Hoffman Morton Z Symposium VI 15.8.2013 15:45-16:00 Hall 7
Hollingsworth Nathan MS-O-11 13.8.2013 17:00-17:15 Hall 10
Holme Thomas CE-O-06 13.8.2013 16:30-16:45 Hall 8
Holt Katherine B PC-O-05 13.8.2013 16:00-16:15 Hall 2
Horvat Saša CE-O-04 13.8.2013 15:00-15:15 Hall 8
Hourani Mohammed Khair MS-O-11 13.8.2013 16:45-17:00 Hall 10
Houria Ghodbane GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Hrin Tamara CE-O-10 15.8.2013 14:30-14:45 Hall 8
Huang Dejian CA-O-04 13.8.2013 14:15-15:00 Hall 15
Hugo Martins PC-P-03 15.8.2013 18:00-19:00 Poster Area
Humaira Masood Siddiqi MS-P-02 13.8.2013 18:00-19:00 Poster Area
Hunsen Mo CE-O-08 15.8.2013 11:15-11:30 Hall 8
Huseyin Akbulut MS-P-01 12.8.2013 18:00-19:00 Poster Area
Huseyin Yıldırım CS-P-02 13.8.2013 18:00-19:00 Poster Area
Hussein Awaz Jamil CS-O-06 13.8.2013 17:00-17:15 Hall 1
Hülya Yanık CS-P-01 12.8.2013 18:00-19:00 Poster Area
Hyeok Yil Kwon LC-P-01 12.8.2013 18:00-19:00 Poster Area
Hyun Ho Noh CA-P-02 13.8.2013 18:00-19:00 Poster Area
Hyun Hoon Song MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Hyun Joon Ha CS-P-03 15.8.2013 18:00-19:00 Poster Area
Hyunje Woo MS-P-03 15.8.2013 18:00-19:00 Poster Area
I. Alhajri GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Ian S Morgan CS-P-01 12.8.2013 18:00-19:00 Poster Area
Ibrahim Özçeşmeci CS-P-01 12.8.2013 18:00-19:00 Poster Area
Ibrahim Özçeşmeci CS-P-01 12.8.2013 18:00-19:00 Poster Area
Ibrahim Fazil Sengul CS-P-01 12.8.2013 18:00-19:00 Poster Area
Ibrahim Fazil Sengul CS-P-01 12.8.2013 18:00-19:00 Poster Area
Ibrahim M El Sherbiny MS-P-02 13.8.2013 18:00-19:00 Poster Area
Idil Karaca Acarı CA-P-03 15.8.2013 18:00-19:00 Poster Area
Idris Yazgan GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Ikariya Takao CS-O-07 14.8.2013 11:00-11:45 Hall 1
Il Kang MS-P-02 13.8.2013 18:00-19:00 Poster Area
ILA Hiriyakkanavar CS-O-04 13.8.2013 10:15-11:00 Hall 1
Ilcikova Marketa MS-O-11 13.8.2013 17:30-17:45 Hall 10
Ilhan Uzun PC-P-02 13.8.2013 18:00-19:00 Poster Area
Ilker Yati MS-P-02 13.8.2013 18:00-19:00 Poster Area
Ilker Avan CS-P-03 15.8.2013 18:00-19:00 Poster Area
Ilyas Deveci LC-P-01 12.8.2013 18:00-19:00 Poster Area
Ilyas Deveci LC-P-01 12.8.2013 18:00-19:00 Poster Area
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Ingrid Hagarová CA-P-01 12.8.2013 18:00-19:00 Poster Area
Ipek Osken MS-P-03 15.8.2013 18:00-19:00 Poster Area
Irfan Rao LC-O-06 13.8.2013 17:15-17:30 Hall 6
Irina Kalinina CS-P-01 12.8.2013 18:00-19:00 Poster Area
Is Fatimah GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Isabel Moreira Symposium IV 12.8.2013 18:00-19:00 Poster Area
Isabel Moreira Symposium IV 12.8.2013 18:00-19:00 Poster Area
Ishihara Shinsuke MS-O-03 12.8.2013 15:45-16:00 Hall 10
Ishihara Shinsuke MS-O-09 13.8.2013 16:00-16:15 Hall 10
Isik Murat CS-O-02 12.8.2013 16:00-16:15 Hall 1
Ismail Muhammad GSEC-O-09 15.8.2013 14:30-14:45 Hall 12
Ismet Burcu Turkyilmaz LC-P-01 12.8.2013 18:00-19:00 Poster Area
Issam Kobrsi CETC-P-01 12.8.2013 18:00-19:00 Poster Area
Işıl Hacıbekiroğlu CA-P-01 12.8.2013 18:00-19:00 Poster Area
Işıl Acar MS-P-01 12.8.2013 18:00-19:00 Poster Area
Işıl Acar MS-P-01 12.8.2013 18:00-19:00 Poster Area
Işıl Hacıbekiroğlu CA-P-02 13.8.2013 18:00-19:00 Poster Area
Ivan Habus PC-P-01 12.8.2013 18:00-19:00 Poster Area
Ivani Pauli LC-P-03 15.8.2013 18:00-19:00 Poster Area
İbrahim Evren Kıbrız CS-P-03 15.8.2013 18:00-19:00 Poster Area
İlke Şimşek Turan CS-P-01 12.8.2013 18:00-19:00 Poster Area
İrem Bayar CA-P-01 12.8.2013 18:00-19:00 Poster Area
İrem Bayar CA-P-01 12.8.2013 18:00-19:00 Poster Area
İrem Kulu CS-P-01 12.8.2013 18:00-19:00 Poster Area
İrem Kulu CS-P-01 12.8.2013 18:00-19:00 Poster Area
İsmet Burcu Türkyılmaz LC-P-01 12.8.2013 18:00-19:00 Poster Area
Ja Hwa Ahn MS-P-02 13.8.2013 18:00-19:00 Poster Area
Jaber Hala Ihlal Al LC-O-08 15.8.2013 11:30-11:45 Hall 6
Jackson Nancy B CE-O-03 13.8.2013 16:00-16:15 Hall 7
Jae Cheon Kim CETC-P-03 15.8.2013 18:00-19:00 Poster Area
Jae Yun Lee CA-P-02 13.8.2013 18:00-19:00 Poster Area
Jaeeun Hwang MS-P-03 15.8.2013 18:00-19:00 Poster Area
Jahangir Sajid CS-O-03 12.8.2013 18:00-18:15 Hall 1
Jaiswar Gautam Lalbihari MS-O-13 14.8.2013 11:15-11:30 Hall 11
Jalal Isaad GSEC-O-09 15.8.2013 15:00-15:15 Hall 12
Jalal Isaad GSEC-O-09 15.8.2013 15:15-15:30 Hall 12
Janka Poracova CE-P-02 15.8.2013 18:00-19:00 Poster Area
Janka Poracova CE-P-02 15.8.2013 18:00-19:00 Poster Area
Jansen Martin Plenary Lecture 13.8.2013 13:15-14:15 Hall 1
Jaroslav Stejskal MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Jaume Veciana MS-P-03 15.8.2013 18:00-19:00 Poster Area
Javed Sadia LC-O-03 12.8.2013 16:45-17:00 Hall 6
Javier Peralta Cruz CS-P-02 13.8.2013 18:00-19:00 Poster Area
Jeffries-EL Malika MS-O-06 12.8.2013 17:15-17:30 Hall 11
Jelena Volkinsteine CE-P-01 13.8.2013 18:00-19:00 Poster Area
Jen Taut Yeh MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Jen Taut Yeh MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Jenjira Phuriragpitikhon Symposium II 13.8.2013 18:00-19:00 Poster Area
Jeong Gon Son MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Jhon Jhamilton Artun-
duaga

Bonilla MNST-P-03 15.8.2013 18:00-19:00 Poster Area

Jhon Jhamilton Artun-
duaga

Bonilla GSEC-P-03 15.8.2013 18:00-19:00 Poster Area

Jin Guo-Xin CS-O-08 15.8.2013 10:15-11:00 Hall 1
Jin Seok Lee MS-P-02 13.8.2013 18:00-19:00 Poster Area
Jin Wook Min MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Jin Yong Park GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Jiri Kulhanek CS-P-01 12.8.2013 18:00-19:00 Poster Area
Jiri Mareda PC-P-01 12.8.2013 18:00-19:00 Poster Area
Joelma Ferreira Portela CE-P-02 15.8.2013 18:00-19:00 Poster Area
Johanna Irrgeher CA-P-02 13.8.2013 18:00-19:00 Poster Area
John Amalraj LC-O-05 13.8.2013 15:30-15:45 Hall 6
Jong Jin Ha MS-P-03 15.8.2013 18:00-19:00 Poster Area
Jongho Kim MS-P-03 15.8.2013 18:00-19:00 Poster Area
Jongho Kim MS-P-03 15.8.2013 18:00-19:00 Poster Area
Jongok Won CETC-P-01 12.8.2013 18:00-19:00 Poster Area
Jorge Luis Molina CA-P-03 15.8.2013 18:00-19:00 Poster Area
Jose A Silva Cavaleiro CS-P-02 13.8.2013 18:00-19:00 Poster Area
Joseph C. Y Lin MS-P-01 12.8.2013 18:00-19:00 Poster Area
Jovana Ajdukovic CS-P-01 12.8.2013 18:00-19:00 Poster Area
Juan Sebastian Abella Coronado PC-P-02 13.8.2013 18:00-19:00 Poster Area
Juárez Alberto Lopez CE-O-07 15.8.2013 11:00-11:15 Hall 7
Judy I Chia Wu PC-P-03 15.8.2013 18:00-19:00 Poster Area
Jung Jinho GSEC-O-05 13.8.2013 15:45-16:00 Hall 12
Jung Whan Yoo CETC-P-02 13.8.2013 18:00-19:00 Poster Area
Jung Whan Yoo CII-P-02 13.8.2013 18:00-19:00 Poster Area
Jungseok Heo GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
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Jungsuttiwong Siriporn PC-O-01 12.8.2013 11:30-11:45 Hall 2
Justin Kamga LC-P-02 13.8.2013 18:00-19:00 Poster Area
Jülide Hizal Yücesoy GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Kadirgan Figen CETC-O-03 12.8.2013 16:45-17:00 Hall 7
Kakha Nadiradze GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Kamel Daoud CII-P-03 15.8.2013 18:00-19:00 Poster Area
Kamlesh Kumar Vishwakarma Symposium V 13.8.2013 18:00-19:00 Poster Area
Kan Nan Chen MS-P-03 15.8.2013 18:00-19:00 Poster Area
Kanaan Stacy Anne MNST-O-07 14.8.2013 12:00-12:15 Hall 13
Kannan A.M. CETC-O-01 12.8.2013 10:15-11:00 Hall 7
Kao H. C. I. MS-O-07 13.8.2013 11:45-12:00 Hall 10
Karadeniz Hüseyin PC-O-01 12.8.2013 11:15-11:30 Hall 2
Karakose Hande LC-O-09 15.8.2013 16:00-16:15 Hall 6
Karakus Perihan Binnur Kurt Symposium III 12.8.2013 11:40-11:55 Hall 9
Karataş Deniz PC-O-03 12.8.2013 17:30-17:45 Hall 2
Karataş Deniz Symposium I 12.8.2013 12:00-12:15 Hall 3
Karayilan Metin MS-O-03 12.8.2013 15:15-15:30 Hall 10
Karimi Ashkan CETC-O-05 13.8.2013 14:15-14:30 Hall 9
Kasapoglu Meltem MNST-O-05 13.8.2013 14:30-14:45 Hall 13
Katerina Kolarova MS-P-03 15.8.2013 18:00-19:00 Poster Area
Katsuaki Konishi MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Kauffmann J. Michel CA-O-03 13.8.2013 10:15-11:00 Hall 15
Kee In Lee CS-P-01 12.8.2013 18:00-19:00 Poster Area
Kee Sung Kyung CA-P-03 15.8.2013 18:00-19:00 Poster Area
Keigo Ito LC-P-02 13.8.2013 18:00-19:00 Poster Area
Kenan Fethi Köylübay CS-P-03 15.8.2013 18:00-19:00 Poster Area
Kenan Fethi Köylübay CS-P-03 15.8.2013 18:00-19:00 Poster Area
Kepinska Daria PC-O-02 12.8.2013 15:30-15:45 Hall 2
Keskin Seda MS-O-03 12.8.2013 16:00-16:15 Hall 10
Kevser Topal CA-P-03 15.8.2013 18:00-19:00 Poster Area
Keziban Atacan MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Khalil Uzma MS-O-13 14.8.2013 11:00-11:15 Hall 11
Khalily Mohammad Aref GSEC-O-04 13.8.2013 11:00-11:15 Hall 12
Khidre Maha Darwish LC-O-04 13.8.2013 11:45-12:00 Hall 6
Khudaish Emad CA-O-03 13.8.2013 11:00-11:15 Hall 15
Kılıç Hamdullah CS-O-05 13.8.2013 15:00-15:45 Hall 1
Kijewska Krystyna PC-O-05 13.8.2013 15:15-15:30 Hall 2
Kim Sunghwan CA-O-02 12.8.2013 15:00-15:15 Hall 14
Kim Kimoon MS-O-02 12.8.2013 10:15-11:00 Hall 11
Kim Dukjoon MS-O-06 12.8.2013 16:45-17:00 Hall 11
Kim Sang Ouk MNST-O-09 15.8.2013 15:45-16:00 Hall 13
Kinnan Mark K GSEC-O-06 13.8.2013 16:45-17:00 Hall 12
Kiper Dilek Dogutan CETC-O-04 13.8.2013 11:15-11:30 Hall 9
Kishore Kumar Devarepally MS-P-03 15.8.2013 18:00-19:00 Poster Area
Klasinc Leo Symposium IV 12.8.2013 15:55-16:15 Hall 3
Kocabaş Ataklı Zuleyha Ozlem GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Kokotos George LC-O-07 14.8.2013 11:00-11:15 Hall 6
Koksal Karadag MS-P-01 12.8.2013 18:00-19:00 Poster Area
Konstntina Nektaria Kipreou LC-P-02 13.8.2013 18:00-19:00 Poster Area
Korgel Brian MNST-O-01 12.8.2013 12:00-12:15 Hall 13
Korkmaz Deniz CII-O-01 12.8.2013 10:15-11:00 Hall 5
Kosak Cagla MS-O-01 12.8.2013 11:30-11:45 Hall 10
Koydemir Hatice Ceylan PC-O-04 13.8.2013 12:00-12:15 Hall 2
Köneçoğlu Gülhan MNST-O-04 13.8.2013 11:15-11:30 Hall 13
Kreher David MS-O-02 12.8.2013 12:00-12:15 Hall 11
Kreher David MS-O-12 14.8.2013 11:15-11:30 Hall 10
Krief Alain CS-O-06 13.8.2013 16:30-16:45 Hall 1
Krief Alain CE-O-09 15.8.2013 16:00-16:15 Hall 7
Krief Alain Symposium VI 15.8.2013 16:00-16:15 Hall 7
Kudret Yıldırım LC-P-03 15.8.2013 18:00-19:00 Poster Area
Kumar Ashish GSEC-O-08 15.8.2013 11:45-12:00 Hall 12
Kurihara Kazue PC-O-09 15.8.2013 14:45-15:00 Hall 2
Kurlander Uri Ash PC-O-08 15.8.2013 11:30-11:45 Hall 2
Kuroda Yutaka LC-O-06 13.8.2013 16:30-16:45 Hall 6
Kübra Ilgün MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Kwang Hwan Ko PC-P-02 13.8.2013 18:00-19:00 Poster Area
Kwanhan Yoon MS-P-01 12.8.2013 18:00-19:00 Poster Area
Kyung Ho Yoo LC-P-01 12.8.2013 18:00-19:00 Poster Area
Ladda Meesuk GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Laila Abduhameed Ar PC-O-10 15.8.2013 16:45-17:00 Hall 2
Lal Ratnesh LC-O-02 12.8.2013 14:15-15:00 Hall 6
Lancashire Robert John CE-O-07 15.8.2013 11:15-11:30 Hall 7
Lars Öhrström MS-P-02 13.8.2013 18:00-19:00 Poster Area
Latifa Hanafi MS-P-03 15.8.2013 18:00-19:00 Poster Area
Laura Jurecska GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Lawrence Glen D LC-O-02 12.8.2013 15:30-15:45 Hall 6
Lawrence Glen D Symposium V 13.8.2013 11:06-11:23 Hall 4
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Layla Mohamed Nageb CE-P-01 13.8.2013 18:00-19:00 Poster Area
Leonardo Sena Gomes Teixeira CA-P-01 12.8.2013 18:00-19:00 Poster Area
Lerman Zafra CE-O-11 15.8.2013 16:30-17:15 Hall 7
Lesly Viviana Meléndez CA-P-03 15.8.2013 18:00-19:00 Poster Area
Leung Man Kit MS-P-01 12.8.2013 18:00-19:00 Poster Area
Lewis Simon E. CS-O-05 13.8.2013 14:15-15:00 Hall 1
Liaqat Faroha MS-O-07 13.8.2013 12:00-12:15 Hall 10
Liaqat Faroha MS-O-08 13.8.2013 11:30-11:45 Hall 11
Liaw Der-Jang MNST-O-01 12.8.2013 10:15-11:00 Hall 13
Li-Hsien Yeh MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Li-Hsien Yeh MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Liliana Mammino PC-P-01 12.8.2013 18:00-19:00 Poster Area
Liliana Halip LC-P-02 13.8.2013 18:00-19:00 Poster Area
Liliana Ostopovici Halip LC-P-02 13.8.2013 18:00-19:00 Poster Area
Lim Lee Wah CA-O-01 12.8.2013 12:00-12:15 Hall 14
Lin Ye MS-P-02 13.8.2013 18:00-19:00 Poster Area
Linda Loucif Seiad GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Linda Loucif Seiad GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Lokman Torun MS-P-03 15.8.2013 18:00-19:00 Poster Area
Luis Branco MS-P-02 13.8.2013 18:00-19:00 Poster Area
Luis Alberto Montero Cabrera LC-P-02 13.8.2013 18:00-19:00 Poster Area
Luis María Polo Díez CA-P-01 12.8.2013 18:00-19:00 Poster Area
Luis María Polo Díez CA-P-01 12.8.2013 18:00-19:00 Poster Area
Lukas Christine GSEC-O-07 14.8.2013 11:30-11:45 Hall 12
Luma Abd Minam Baker LC-P-03 15.8.2013 18:00-19:00 Poster Area
Luque Rafael Symposium III 12.8.2013 11:05-11:25 Hall 9
Luscombe Christine CETC-O-05 13.8.2013 14:30-14:45 Hall 9
Lutz Andreas CII-O-03 12.8.2013 16:30-16:45 Hall 5
M.Nur Sonuç LC-P-01 12.8.2013 18:00-19:00 Poster Area
Macaluso Robin T. MS-O-09 13.8.2013 15:45-16:00 Hall 10
Madani Nesrine CETC-P-02 15.8.2013 18:00-19:00 Poster Area
Madleen Busse LC-P-01 12.8.2013 18:00-19:00 Poster Area
Maedeh Vafaee MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Maedeh Vafaee MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Magdalena Stanislawska CA-P-01 12.8.2013 18:00-19:00 Poster Area
Mahaffy Peter G. CE-O-03 13.8.2013 14:15-15:00 Hall 7
Mahaffy Peter G. CE-O-09 15.8.2013 15:00-15:15 Hall 7
Mahaffy Peter G. Symposium VI 15.8.2013 15:00-15:15 Hall 7
Mahidol Chulabhorn LC-O-08 15.8.2013 10:15-11:00 Hall 6
Mairman Muska PC-P-03 15.8.2013 18:00-19:00 Poster Area
Majlesi Kavosh PC-O-02 12.8.2013 16:00-16:15 Hall 2
Makbule Yılmaz CS-P-01 12.8.2013 18:00-19:00 Poster Area
Malek Sri Nurestri Abd LC-O-03 12.8.2013 17:00-17:15 Hall 6
Malki Fatiha LC-P-02 13.8.2013 18:00-19:00 Poster Area
Malki Fatiha CS-P-03 15.8.2013 18:00-19:00 Poster Area
Mammino Liliana CE-O-01 13.8.2013 11:15-11:30 Hall 7
Man Chung Tang MS-P-02 13.8.2013 18:00-19:00 Poster Area
Manarvi Abdul Wahab CA-O-04 13.8.2013 15:00-15:15 Hall 15
Manho Lim PC-P-01 12.8.2013 18:00-19:00 Poster Area
Manikannan Ramaiyan CS-P-01 12.8.2013 18:00-19:00 Poster Area
Manin Alexey Nikolaevich PC-O-02 12.8.2013 15:45-16:00 Hall 2
Manos Dassenakis Symposium IV 12.8.2013 18:00-19:00 Poster Area
Mansor Bin Ahmad MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Mantu Dorina CS-P-03 15.8.2013 18:00-19:00 Poster Area
Manuel Sanchez Chaves MS-P-01 12.8.2013 18:00-19:00 Poster Area
Manuel Sanchez Chaves MS-P-01 12.8.2013 18:00-19:00 Poster Area
Manukyan Artür PC-O-02 12.8.2013 15:00-15:15 Hall 2
Marasinghe Basil CE-O-12 15.8.2013 17:15-17:30 Hall 8
Marchetti Mauro GSEC-O-05 13.8.2013 14:15-15:00 Hall 12
Marcin Mariusz Chrzanowski CE-P-01 13.8.2013 18:00-19:00 Poster Area
Marco Santella CS-P-02 13.8.2013 18:00-19:00 Poster Area
Marcos Caroli Rezende PC-P-01 12.8.2013 18:00-19:00 Poster Area
Marcus Yizhak PC-O-06 13.8.2013 16:45-17:00 Hall 2
Mária Ganajová CE-P-02 15.8.2013 18:00-19:00 Poster Area
Mária Ganajová CE-P-02 15.8.2013 18:00-19:00 Poster Area
Maria L Cerrada MS-P-01 12.8.2013 18:00-19:00 Poster Area
Maria Valnice Boldrin Zanoni CA-P-01 12.8.2013 18:00-19:00 Poster Area
Mariamu Kassim Ali MS-P-02 13.8.2013 18:00-19:00 Poster Area
Marianna Usai GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Marina Alexandrovna Suntsova PC-P-01 12.8.2013 18:00-19:00 Poster Area
Marina S. Yakimova CA-P-02 13.8.2013 18:00-19:00 Poster Area
Mario Malinconico MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Marion Antoine PC-O-04 13.8.2013 11:30-11:45 Hall 2
Maritza Grandez LC-P-02 13.8.2013 18:00-19:00 Poster Area
Mariya Vakarelska Popovska PC-P-03 15.8.2013 18:00-19:00 Poster Area
Marketa Ilcikova MS-P-01 12.8.2013 18:00-19:00 Poster Area
Marlon Martínez Reina PC-P-03 15.8.2013 18:00-19:00 Poster Area
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Marlon Yesid Cáceres Ortiz LC-P-02 13.8.2013 18:00-19:00 Poster Area
Marlon Yesid Cáceres Ortiz LC-P-03 15.8.2013 18:00-19:00 Poster Area
Maroula G. Kokotou CA-P-02 13.8.2013 18:00-19:00 Poster Area
Maroula G. Kokotou GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Marta Fernández García MS-P-01 12.8.2013 18:00-19:00 Poster Area
Martinez J. Garcia GSEC-O-03 12.8.2013 16:30-17:15 Hall 12
Martinez Javier Garcia MS-O-11 13.8.2013 17:45-18:00 Hall 10
Martinez Javier Garcia CE-O-09 15.8.2013 14:15-14:30 Hall 7
Martinez Javier Garcia Symposium VI 15.8.2013 14:15-14:30 Hall 7
Maryam Hajighahramani CS-P-02 13.8.2013 18:00-19:00 Poster Area
Masahide Shimokawabe GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Masayuki Kamei MS-P-01 12.8.2013 18:00-19:00 Poster Area
Mat Tamizi Zainuddin MS-P-02 13.8.2013 18:00-19:00 Poster Area
Matejka Pavel PC-O-09 15.8.2013 15:00-15:15 Hall 2
Matejka Pavel PC-O-09 15.8.2013 15:15-15:30 Hall 2
Matthieu Ménager CCH-P-01 12.8.2013 18:00-19:00 Poster Area
Matusiewicz Henryk CA-O-01 12.8.2013 11:00-11:15 Hall 14
Maw Rong Lee CA-P-01 12.8.2013 18:00-19:00 Poster Area
Maya Trofimova PC-P-01 12.8.2013 18:00-19:00 Poster Area
Maysa Furlan CA-P-02 13.8.2013 18:00-19:00 Poster Area
McConnell Laura L Symposium V 13.8.2013 10:49-11:06 Hall 4
Meesuk Ladda GSEC-O-02 12.8.2013 15:30-15:45 Hall 12
Mehmet Boğa CA-P-01 12.8.2013 18:00-19:00 Poster Area
Mehmet Boğa CA-P-01 12.8.2013 18:00-19:00 Poster Area
Mehmet Nebioğlu CS-P-01 12.8.2013 18:00-19:00 Poster Area
Mehmet Yilmaz CS-P-01 12.8.2013 18:00-19:00 Poster Area
Mehmet Arslan CS-P-01 12.8.2013 18:00-19:00 Poster Area
Mehmet Kodal MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Mehmet Kaya MS-P-01 12.8.2013 18:00-19:00 Poster Area
Mehmet Kaya MS-P-01 12.8.2013 18:00-19:00 Poster Area
Mehmet Arslan CS-P-02 13.8.2013 18:00-19:00 Poster Area
Mehmet Yılmaz MS-P-02 13.8.2013 18:00-19:00 Poster Area
Mehmet Pişkin CS-P-03 15.8.2013 18:00-19:00 Poster Area
Mehmet Ay LC-P-03 15.8.2013 18:00-19:00 Poster Area
Mehmet Ay LC-P-03 15.8.2013 18:00-19:00 Poster Area
Mehmet Atilla Tasdelen MS-P-01 12.8.2013 18:00-19:00 Poster Area
Mehmetoğlu Tuğba LC-O-05 13.8.2013 15:00-15:15 Hall 6
Mejra Bektaševic; CS-P-02 13.8.2013 18:00-19:00 Poster Area
Mejra Bektaševic LC-P-03 15.8.2013 18:00-19:00 Poster Area
Melek Parlak CS-P-03 15.8.2013 18:00-19:00 Poster Area
Meliha Zejnilagic Hajric CE-P-02 15.8.2013 18:00-19:00 Poster Area
Melike Kalkan PC-P-01 12.8.2013 18:00-19:00 Poster Area
Melike Divriklioğlu Symposium V 13.8.2013 18:00-19:00 Poster Area
Melike Güler Cırcır Şimşek CA-P-02 13.8.2013 18:00-19:00 Poster Area
Melis Kesik MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Meltem Kutlu LC-P-02 13.8.2013 18:00-19:00 Poster Area
Memduh Bilmez CS-P-01 12.8.2013 18:00-19:00 Poster Area
Ménager Matthieu CCH-O-01 12.8.2013 10:30-10:45 Hall 4
Meraj Munazzah LC-O-02 12.8.2013 15:00-15:15 Hall 6
Meral Arı LC-P-01 12.8.2013 18:00-19:00 Poster Area
Meral Arı GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Merid Legesse Belayneh CETC-P-03 15.8.2013 18:00-19:00 Poster Area
Mert Olgun Karataş LC-P-03 15.8.2013 18:00-19:00 Poster Area
Mert Haktanır CII-P02 13.8.2013 18:00-19:00 Poster Area
Mertcan Ozel CS-P-03 15.8.2013 18:00-19:00 Poster Area
Merve Biçen MS-P-01 12.8.2013 18:00-19:00 Poster Area
Merve Hamamcı GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Merve Goksin Karaaslan LC-P-03 15.8.2013 18:00-19:00 Poster Area
Meryem Dumanlı CA-P-01 12.8.2013 18:00-19:00 Poster Area
Meryem Dumanlı CA-P-01 12.8.2013 18:00-19:00 Poster Area
Meryem Koruyucu MS-P-01 12.8.2013 18:00-19:00 Poster Area
Messaoud_boureghda 
Mohamed

Zine Symposium I 13.8.2013 18:00-19:00 Poster Area

Mesut Boz CS-P-03 15.8.2013 18:00-19:00 Poster Area
Metin Tülü GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Meulenaer Bruno De LC-O-05 13.8.2013 14:15-15:00 Hall 6
Michael Ch Michailov PC-P-03 15.8.2013 18:00-19:00 Poster Area
Michail Kaplanis LC-P-01 12.8.2013 18:00-19:00 Poster Area
Michailov Michael Ch CE-O-12 15.8.2013 16:30-16:45 Hall 8
Mihails Gorskis CE-P-01 13.8.2013 18:00-19:00 Poster Area
Mihyang Kim LC-P-02 13.8.2013 18:00-19:00 Poster Area
Mikhail Viola Ibrahim CETC-O-04 13.8.2013 11:00-11:15 Hall 9
Milan Drabik MS-P-01 12.8.2013 18:00-19:00 Poster Area
Milan Drabik MS-P-01 12.8.2013 18:00-19:00 Poster Area
Milenkovic Dušica CE-O-10 15.8.2013 14:15-14:30 Hall 8
Miller Bradley W Symposium V 13.8.2013 11:23-11:40 Hall 4
Miloudi Abdellah CA-P-03 15.8.2013 18:00-19:00 Poster Area
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Mimero Pascal CE-O-12 15.8.2013 16:45-17:00 Hall 8
Min Wu MS-P-02 13.8.2013 18:00-19:00 Poster Area
Ming Ren Fuh CA-P-01 12.8.2013 18:00-19:00 Poster Area
Mirjana Bukvic Krajacic CS-P-03 15.8.2013 18:00-19:00 Poster Area
Miroslav Ludwig CS-P-01 12.8.2013 18:00-19:00 Poster Area
Miroslav Mrlík CS-P-01 12.8.2013 18:00-19:00 Poster Area
Miroslava Trchova MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Miroud Djamel MS-P-03 15.8.2013 18:00-19:00 Poster Area
Mizukami Masashi PC-O-07 14.8.2013 11:45-12:00 Hall 2
Mo Hunsen GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Moaseri Ehsan MNST-O-04 13.8.2013 11:00-11:15 Hall 13
Moaseri Ehsan MNST-O-06 13.8.2013 17:15-17:30 Hall 13
Mohamed Abdel Aziz El Borai CS-P-03 15.8.2013 18:00-19:00 Poster Area
Mohamed Gaber Abuelazm LC-P-03 15.8.2013 18:00-19:00 Poster Area
Mohamed Gaber Abuelazm LC-P-03 15.8.2013 18:00-19:00 Poster Area
Mohammad Ebrahim Olya CA-P-03 15.8.2013 18:00-19:00 Poster Area
Mohammed Bouzid MNST-O-03 12.8.2013 17:00-17:15 Hall 13
Mohd Nur E Alam Siddique GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Moilanen Jani PC-O-09 15.8.2013 15:45-16:00 Hall 2
Molina Bolivar Jose GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Mona M Alshehri CA-P-01 12.8.2013 18:00-19:00 Poster Area
Montero Miguel Angel PC-O-10 15.8.2013 17:00-17:15 Hall 2
Montero Miguel Angel PC-O-11 16.8.2013 11:30-11:45 Hall 2
Montis Laura CA-O-01 12.8.2013 11:45-12:00 Hall 14
Moon Myeong Hee CA-O-02 12.8.2013 15:15-15:30 Hall 14
Moon Hyeon Kim GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Moonhyun Oh MS-P-01 12.8.2013 18:00-19:00 Poster Area
Mota Claudio J. A. CETC-O-04 13.8.2013 10:15-11:00 Hall 9
Mounir Salem CS-P-03 15.8.2013 18:00-19:00 Poster Area
Mousavi Aliyar Symposium V 13.8.2013 11:57-12:15 Hall 4
Muammer Gurkan Kaptan PC-P-02 13.8.2013 18:00-19:00 Poster Area
Muhammed Acar CA-P-03 15.8.2013 18:00-19:00 Poster Area
Muhammed Acar CA-P-03 15.8.2013 18:00-19:00 Poster Area
Muhammet Yildirim PC-P-03 15.8.2013 18:00-19:00 Poster Area
Mukaddes Özçeşmeci CS-P-01 12.8.2013 18:00-19:00 Poster Area
Mukaddes Özçeşmeci CS-P-01 12.8.2013 18:00-19:00 Poster Area
Munazzah Meraj GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Muñoz Huillcas Patricio Eudes PC-P-02 13.8.2013 18:00-19:00 Poster Area
Munusamy Yamuna MS-O-08 13.8.2013 11:15-11:30 Hall 11
Murat Çakıcı CS-P-01 12.8.2013 18:00-19:00 Poster Area
Murat Çömezoğlu GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Murat Çömezoğlu Symposium I 13.8.2013 18:00-19:00 Poster Area
Murat Mısır PC-P-03 15.8.2013 18:00-19:00 Poster Area
Murat Mısır PC-P-03 15.8.2013 18:00-19:00 Poster Area
Murat Emrah Maviş CS-P-01 12.8.2013 18:00-19:00 Poster Area
Mustafa Narin CS-P-01 12.8.2013 18:00-19:00 Poster Area
Mustafa Malkoç CS-P-01 12.8.2013 18:00-19:00 Poster Area
Mustafa Arslan MS-P-02 13.8.2013 18:00-19:00 Poster Area
Mustafa Biçer MS-P-02 13.8.2013 18:00-19:00 Poster Area
Mustafa Biçer MS-P-02 13.8.2013 18:00-19:00 Poster Area
Mustafa Cittan CA-P-03 15.8.2013 18:00-19:00 Poster Area
Mustafa Basim Attamimi PC-P-02 13.8.2013 18:00-19:00 Poster Area
Mustafa Hulusi Uğur CII-P-03 15.8.2013 18:00-19:00 Poster Area
Mustafa Ulvi Gürbüz CS-P-01 12.8.2013 18:00-19:00 Poster Area
Mustafa Ulvi Gürbüz CS-P-02 13.8.2013 18:00-19:00 Poster Area
Mustafa Volkan Kiziltas CA-P-02 13.8.2013 18:00-19:00 Poster Area
Myasoedova Tatiana Genrihovna CE-P-01 13.8.2013 18:00-19:00 Poster Area
Myasoedova Tatiana Genrihovna CE-P-01 13.8.2013 18:00-19:00 Poster Area
Myung Ho Hyun CA-P-01 12.8.2013 18:00-19:00 Poster Area
Nabila Helmy Shafik GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Nacèra Yeddou Mezenner Symposium III 12.8.2013 18:00-19:00 Poster Area
Nacèra Yeddou Mezenner GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Nadeem Raziya GSEC-O-08 15.8.2013 11:30-11:45 Hall 12
Nahidah Saeed Al-chalabi LC-P-01 12.8.2013 18:00-19:00 Poster Area
Nakano Tamaki CS-O-01 12.8.2013 11:15-11:30 Hall 1
Nam Wonwoo CS-O-09 15.8.2013 14:15-15:00 Hall 1
Nassira Terfaia Ouslimani Symposium III 12.8.2013 18:00-19:00 Poster Area
Natalia Pavlovna Tarasova GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Naumkin Fedor Y. MS-O-13 14.8.2013 11:45-12:00 Hall 11
Naumkin Fedor PC-O-09 15.8.2013 14:15-14:30 Hall 2
Nawal Khier CS-P-03 15.8.2013 18:00-19:00 Poster Area
Nazenin Akın CS-P-01 12.8.2013 18:00-19:00 Poster Area
Nazenin Akın CS-P-01 12.8.2013 18:00-19:00 Poster Area
Nazli Caner MS-O-12 14.8.2013 12:00-12:15 Hall 10
Nazli Boke Sarikahya CS-P-01 12.8.2013 18:00-19:00 Poster Area
Nazli Boke Sarikahya LC-P-01 12.8.2013 18:00-19:00 Poster Area
Nazli Umit Turkten PC-P-01 12.8.2013 18:00-19:00 Poster Area
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Necipoğlu İhsan CII-O-02 12.8.2013 14:15-15:00 Hall 5
Nelson David Arias Olivares PC-P-01 12.8.2013 18:00-19:00 Poster Area
Nelson Namos Stradiotto Symposium II 13.8.2013 18:00-19:00 Poster Area
Nermin Simge Oztekin MS-P-02 13.8.2013 18:00-19:00 Poster Area
Nesrin Şener CS-P-02 13.8.2013 18:00-19:00 Poster Area
Nesrin Şener CS-P-03 15.8.2013 18:00-19:00 Poster Area
Nesrin Köken MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Nesrine Madani MS-P-01 12.8.2013 18:00-19:00 Poster Area
Nesrine Madani Symposium I 13.8.2013 18:00-19:00 Poster Area
Neu Eva LC-O-01 12.8.2013 11:00-11:15 Hall 6
Neu Eva CE-O-12 15.8.2013 17:00-17:15 Hall 8
Nevim San PC-P-01 12.8.2013 18:00-19:00 Poster Area
Nevin Yılmaz CS-P-03 15.8.2013 18:00-19:00 Poster Area
Ng Man Fai MS-O-11 13.8.2013 16:30-16:45 Hall 10
Nicholson Kate L LC-O-09 15.8.2013 15:00-15:15 Hall 6
Nihat Şireci CS-P-01 12.8.2013 18:00-19:00 Poster Area
Nihat Şireci CS-P-01 12.8.2013 18:00-19:00 Poster Area
Nihat Özcan CA-P-03 15.8.2013 18:00-19:00 Poster Area
Niketan Sarabhai Patel PC-P-03 15.8.2013 18:00-19:00 Poster Area
Nikolaos Kallithrakas Kontos CA-P-01 12.8.2013 18:00-19:00 Poster Area
Nikolaos Kallithrakas Kontos CA-P-02 13.8.2013 18:00-19:00 Poster Area
Nilgün Özgür CS-P-02 13.8.2013 18:00-19:00 Poster Area
Nilgün Özgür CS-P-02 13.8.2013 18:00-19:00 Poster Area
Nilüfer Nagizade MS-P-01 12.8.2013 18:00-19:00 Poster Area
Nimmermark Anders CE-O-04 13.8.2013 15:45-16:00 Hall 8
Nisar Ullah CS-P-01 12.8.2013 18:00-19:00 Poster Area
Nishihara Hiroshi MS-O-04 12.8.2013 14:15-15:00 Hall 11
Nocera Daniel G. Plenary Lecture 15.8.2013 09:00-10:00 Hall 1
Noor Nuruzzaman MS-O-01 12.8.2013 11:45-12:00 Hall 10
Nopporn Thasana CS-P-02 13.8.2013 18:00-19:00 Poster Area
Noreen Sobia LC-O-04 13.8.2013 11:15-11:30 Hall 6
Norio Ishizuka CETC-P-03 15.8.2013 18:00-19:00 Poster Area
Noureddine Yassaa GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Noureen Sajida CETC-O-04 13.8.2013 11:45-12:00 Hall 9
Novosád Lukáš CA-O-04 13.8.2013 15:30-15:45 Hall 15
Noyori Ryoji Plenary Lecture 12.8.2013 09:00-10:00 Hall 1
Nozomi Yamamoto LC-P-02 13.8.2013 18:00-19:00 Poster Area
Nur Kılınç CA-P-02 13.8.2013 18:00-19:00 Poster Area
Nuray Güy MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Nuray Güy MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Nurten Uzun GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Ober Christopher Kemper MNST-O-07 14.8.2013 12:15-12:30 Hall 13
Oguz Oguzhan MS-O-04 12.8.2013 15:00-15:15 Hall 11
Oğuz Çakır LC-P-02 13.8.2013 18:00-19:00 Poster Area
Okan Uçarlı PC-P-02 13.8.2013 18:00-19:00 Poster Area
Okan Tuna Symposium V 13.8.2013 18:00-19:00 Poster Area
Okan Burcu Saner MS-O-03 12.8.2013 15:30-15:45 Hall 10
Oktay Talaz CS-P-02 13.8.2013 18:00-19:00 Poster Area
Oleg M. Demchuk PC-P-01 12.8.2013 18:00-19:00 Poster Area
Olejniczak Agnieszka Boguslawa LC-O-02 12.8.2013 15:15-15:30 Hall 6
Olga Govedarica GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Oliver Sowada CS-P-02 13.8.2013 18:00-19:00 Poster Area
Oluwafemi Oluwatobi Samuel MS-O-13 14.8.2013 11:30-11:45 Hall 11
Oluwatobi Samuel Oluwafemi MS-P-02 13.8.2013 18:00-19:00 Poster Area
Olya Mohammad Ebrahim MNST-O-02 12.8.2013 15:45-16:00 Hall 13
Olya Mohammad Ebrahim Symposium I 12.8.2013 11:45-12:00 Hall 3
Onur Şahin MS-P-02 13.8.2013 18:00-19:00 Poster Area
Ortiz Harold Andrés Salamanca CII-O-03 12.8.2013 16:45-17:00 Hall 5
Osman Bodur CS-P-02 13.8.2013 18:00-19:00 Poster Area
Osman Bodur CS-P-02 13.8.2013 18:00-19:00 Poster Area
Osman Karagollu CA-P-03 15.8.2013 18:00-19:00 Poster Area
Ouar Lynda LC-P-03 15.8.2013 18:00-19:00 Poster Area
Oxana Yarovaya MS-P-02 13.8.2013 18:00-19:00 Poster Area
Ozawa Fumiyuki CS-O-10 15.8.2013 17:15-18:00 Hall 1
Ozensoy Emrah MNST-O-09 15.8.2013 14:15-15:00 Hall 13
Ozkeser Banu CII-O-01 12.8.2013 11:00-11:45 Hall 5
Öhrström Lars LC-O-07 14.8.2013 11:15-11:30 Hall 6
Ökten Salih CS-O-04 13.8.2013 12.00-12.15 Hall 1
Ömer Tahir Günkara CS-P-01 12.8.2013 18:00-19:00 Poster Area
Özge Kerkez PC-P-01 12.8.2013 18:00-19:00 Poster Area
Özge Kerkez PC-P-01 12.8.2013 18:00-19:00 Poster Area
Özge Çavuşlar MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Özgen Ömür Pekel CS-P-01 12.8.2013 18:00-19:00 Poster Area
Özgün Akdağ CS-P-01 12.8.2013 18:00-19:00 Poster Area
Özgün Akdağ CS-P-02 13.8.2013 18:00-19:00 Poster Area
Özlem Ipsiz CS-P-01 12.8.2013 18:00-19:00 Poster Area
P. Bernard CE-P-02 15.8.2013 18:00-19:00 Poster Area
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Parchmann Ilka CE-O-01 13.8.2013 11:45-12:00 Hall 7
Parchmann Ilka CE-O-08 15.8.2013 10:15-11:00 Hall 8
Parchmann Ilka CE-O-09 15.8.2013 14:45-15:00 Hall 7
Parchmann Ilka Symposium VI 15.8.2013 14:45-15:00 Hall 7
Parveen Qureshi MS-P-02 13.8.2013 18:00-19:00 Poster Area
Paul Fenlason LC-P-02 13.8.2013 18:00-19:00 Poster Area
Paulo Cesar Torres MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Paweena Kreunin CE-P-01 13.8.2013 18:00-19:00 Poster Area
Peerzada Ghulam M PC-O-06 13.8.2013 17:45-18:00 Hall 2
Pegah Amiri Çağlayan CII-P-02 13.8.2013 18:00-19:00 Poster Area
Peijnenburg Willie Symposium V 13.8.2013 10:32-10:49 Hall 4
Pelin Köseoğlu CA-P-01 12.8.2013 18:00-19:00 Poster Area
Pelin Demirçivi GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Pelin Köseoğlu CA-P-02 13.8.2013 18:00-19:00 Poster Area
Peng Shie-Ming MNST-O-01 12.8.2013 11:00-11:45 Hall 13
Peng Xiaobin MS-O-06 12.8.2013 17:45-18:00 Hall 11
Peruzzini Maurizio GSEC-O-07 14.8.2013 10:15-11:00 Hall 12
Peter Matus CA-P-01 12.8.2013 18:00-19:00 Poster Area
Peter P. M Steur PC-P-01 12.8.2013 18:00-19:00 Poster Area
Petra Vasko CS-P-01 12.8.2013 18:00-19:00 Poster Area
Petra Menova LC-P-03 15.8.2013 18:00-19:00 Poster Area
Pham Son Anh CETC-O-05 13.8.2013 15:30-15:45 Hall 9
Pınar Şen CS-P-02 13.8.2013 18:00-19:00 Poster Area
Pier Partpot Symposium I 12.8.2013 11:15-11:45 Hall 3
Pietro Tundo GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Pillay Kriveshini GSEC-O-01 12.8.2013 11:00-11:15 Hall 12
Pinar Aydogan PC-P-02 13.8.2013 18:00-19:00 Poster Area
Pires Cléo Thomás Gabriel Vilela Men-

egaz Teixeira
MS-O-04 12.8.2013 16:00-16:15 Hall 11

Pires Cléo Thomás Gabriel Vilela Men-
egaz Teixeira

MS-O-13 14.8.2013 10:45-11:00 Hall 11

Pirkarami Azam CS-O-06 13.8.2013 17:15-17:30 Hall 1
Poe Judith CE-O-03 13.8.2013 15:00-15:15 Hall 7
Popovic Marko LC-O-06 13.8.2013 16:45-17:00 Hall 6
Popovic Marko LC-O-07 14.8.2013 11:45-12:00 Hall 6
Pourshishehgar Ali Reza GSEC-O-09 15.8.2013 14:45-15:00 Hall 12
Promarak Vinich CS-O-05 13.8.2013 15:45-16:00 Hall 1
Qiao Zhang MS-P-03 15.8.2013 18:00-19:00 Poster Area
Quack Martin Plenary Lecture 14.8.2013 09:00-10:00 Hall 1
Queiroz Marcos Marçal Ferreira LC-O-09 15.8.2013 15:45-16:00 Hall 6
Quintana Maria CETC-O-01 12.8.2013 12:00-12:15 Hall 7
Raafat Abdeldayyem CA-P-03 15.8.2013 18:00-19:00 Poster Area
Rabinovich Daniel CE-O-02 13.8.2013 12:00-12:15 Hall 8
Rabinovich Daniel CS-O-09 15.8.2013 16:00-16:15 Hall 1
Rachida Zaghdoudi GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Rade Biocanin CE-P-01 13.8.2013 18:00-19:00 Poster Area
Rafael Luque GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Rafika Souag MS-P-01 12.8.2013 18:00-19:00 Poster Area
Rahmiye Aydın CS-P-02 13.8.2013 18:00-19:00 Poster Area
Rahmiye Aydın PC-P-02 13.8.2013 18:00-19:00 Poster Area
Rajeev Singh CS-P-03 15.8.2013 18:00-19:00 Poster Area
Ralph Leech MS-P-03 15.8.2013 18:00-19:00 Poster Area
Raos Nenad PC-O-05 13.8.2013 15:00-15:15 Hall 2
Rashad Mohamed M CETC-O-06 13.8.2013 17:45-18.00 Hall 9
Rashad Mohamed M MS-O-10 13.8.2013 15:30-15:45 Hall 11
Rasheed Anjum GSEC-O-09 15.8.2013 15:45-16:00 Hall 12
Rauter Amelia Pilar LC-O-08 15.8.2013 12:00-12:15 Hall 6
Raymond Chien Chao Tsiang PC-P-01 12.8.2013 18:00-19:00 Poster Area
Raymond Chien Chao Tsiang MS-P-01 12.8.2013 18:00-19:00 Poster Area
Ree Moonhor MNST-O-07 14.8.2013 11:45-12:00 Hall 13
Reginia Zine CS-P-03 15.8.2013 18:00-19:00 Poster Area
Rehman Aziz Ur Ur PC-O-03 12.8.2013 18:00-18:15 Hall 2
Rehman Aziz Ur CS-O-06 13.8.2013 18:00-18.15 Hall 1
Rehman Aziz Ur Ur PC-O-11 16.8.2013 12:00-12:15 Hall 2
Reichmanis Elsa MNST-O-08 15.8.2013 12:00-12:15 Hall 13
Reiners Christiane S. CE-O-11 15.8.2013 17:15-17:30 Hall 7
Reinhardt Peter PC-O-07 14.8.2013 12:00-12:15 Hall 2
Renata Brodzka CA-P-01 12.8.2013 18:00-19:00 Poster Area
Reynolds John R. MNST-O-08 15.8.2013 10:15-11:00 Hall 13
Rezeda Vakifovna CA-P-01 12.8.2013 18:00-19:00 Poster Area
Rezzaz Yazid Hynda Symposium I 13.8.2013 18:00-19:00 Poster Area
Ricardo Alfredo Tapia CS-P-02 13.8.2013 18:00-19:00 Poster Area
Ricardo Belchior Tôrres PC-P-01 12.8.2013 18:00-19:00 Poster Area
Ricardo Belchior Tôrres PC-P-01 12.8.2013 18:00-19:00 Poster Area
Ridvan Demiryurek MS-P-03 15.8.2013 18:00-19:00 Poster Area
Rima Harche CII-P-03 15.8.2013 18:00-19:00 Poster Area
Rodica Mihaela Dinica GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
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Rodica Mihaela Dinica LC-P-03 15.8.2013 18:00-19:00 Poster Area
Rodrigo Andres Segura CA-P-02 13.8.2013 18:00-19:00 Poster Area
Rodriguez Dolffi CE-O-07 15.8.2013 11:45-12:00 Hall 7
Rodriguez Luisa Fernanda Navarrete GSEC-O-08 15.8.2013 11:00-11:15 Hall 12
Rojas Magda Marcela Velásquez CE-O-03 13.8.2013 15:15-15:30 Hall 7
Rojas Heidi Liliana Martínez LC-O-11 16.8.2013 11:00-11:15 Hall 6
Roman Klimkiewicz PC-P-01 12.8.2013 18:00-19:00 Poster Area
Roman Klimkiewicz PC-P-01 12.8.2013 18:00-19:00 Poster Area
Roman Klimkiewicz MS-P-01 12.8.2013 18:00-19:00 Poster Area
Romero Carmen M PC-O-08 15.8.2013 11:45-12:00 Hall 2
Rongchao Jin MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Rostami Abbasali CETC-O-06 13.8.2013 17:15-17:30 Hall 9
Rumeysa Özcan Tutar LC-P-02 13.8.2013 18:00-19:00 Poster Area
Rumeysa Özcan Tutar LC-P-02 13.8.2013 18:00-19:00 Poster Area
Rupender Kumari GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Ryoji Akiyama CA-P-01 12.8.2013 18:00-19:00 Poster Area
Sabiha Sultana MS-P-03 15.8.2013 18:00-19:00 Poster Area
Sadık Kağa CS-P-02 13.8.2013 18:00-19:00 Poster Area
Sadieh Izzaldeen Abu Sirriah GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Sadler Peter CS-O-07 14.8.2013 10:15-11:00 Hall 1
Saeed Khalid MNST-O-03 12.8.2013 16:45-17:00 Hall 13
Saeed Aamer CS-O-04 13.8.2013 12.15-12.30 Hall 1
Saffet Çelik CS-P-03 15.8.2013 18:00-19:00 Poster Area
Safinaz Şahin CS-P-02 13.8.2013 18:00-19:00 Poster Area
Safinaz Şahin CS-P-02 13.8.2013 18:00-19:00 Poster Area
Said Nadeem MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Sajid Jahangir CS-P-03 15.8.2013 18:00-19:00 Poster Area
Saleh Khamlich CETC-P-02 13.8.2013 18:00-19:00 Poster Area
Salih Ökten CS-P-01 12.8.2013 18:00-19:00 Poster Area
Sameh Reda Hussein LC-P-03 15.8.2013 18:00-19:00 Poster Area
Sameh Reda Hussein LC-P-03 15.8.2013 18:00-19:00 Poster Area
Sami Ur Rahman CS-P-03 15.8.2013 18:00-19:00 Poster Area
Samia A Kosa PC-P-01 12.8.2013 18:00-19:00 Poster Area
Sandugash Tanirbergenova MS-P-03 15.8.2013 18:00-19:00 Poster Area
Sang Byung Park MS-P-01 12.8.2013 18:00-19:00 Poster Area
Sang Won Lee LC-P-02 13.8.2013 18:00-19:00 Poster Area
Sangyoub Lee PC-P-03 15.8.2013 18:00-19:00 Poster Area
Santos Claudio Gouvêa dos MS-O-11 13.8.2013 17:15-17:30 Hall 10
Sanyal Amitav MS-O-05 12.8.2013 17:00-17:15 Hall 10
Sanyal Rana MS-O-05 12.8.2013 17:15-17:30 Hall 10
Sara Taşkesenlioğlu CS-P-02 13.8.2013 18:00-19:00 Poster Area
Sara Bravo GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Sariciftci Niyazi Serdar Plenary Lecture 16.8.2013 11:30-12:30 Hall 1
Saron Catak PC-P-03 15.8.2013 18:00-19:00 Poster Area
Sasaki Yoshiko CCH-O-01 12.8.2013 10:15-10:30 Hall 4
Sasiwadee Boonya Udtayan CS-P-02 13.8.2013 18:00-19:00 Poster Area
Satinder Ahuja GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Sato Takaya MS-O-06 12.8.2013 17:00-17:15 Hall 11
Satoshi Hibino LC-P-03 15.8.2013 18:00-19:00 Poster Area
Savas Gurdal CII-P-02 13.8.2013 18:00-19:00 Poster Area
Savci Serpil GSEC-O-02 12.8.2013 15:15-15:30 Hall 12
Scandolo Sandra PC-O-01 12.8.2013 10:15-11:00 Hall 2
Schmid Siegbert MS-O-09 13.8.2013 15:15-15:30 Hall 10
Schmid Siegbert CE-O-10 15.8.2013 15:30-15:45 Hall 8
Schultz Madeleine PC-O-01 12.8.2013 11:45-12:00 Hall 2
Schultz Madeleine CE-O-03 13.8.2013 15:30-15:45 Hall 7
Schumacher Andrea CE-O-11 15.8.2013 17:45-18:00 Hall 7
Seda Okumuş CS-P-02 13.8.2013 18:00-19:00 Poster Area
Seda Duman CS-P-02 13.8.2013 18:00-19:00 Poster Area
Seda Yetim GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Seddigi Zaki S. GSEC-O-09 15.8.2013 14:15-14:30 Hall 12
Selam Gulgen LC-P-03 15.8.2013 18:00-19:00 Poster Area
Selbi Nuryyeva MS-P-03 15.8.2013 18:00-19:00 Poster Area
Selcin Demirag CE-P-01 13.8.2013 18:00-19:00 Poster Area
Selçuk Eşsiz CS-P-02 13.8.2013 18:00-19:00 Poster Area
Selda Kuzu CS-P-01 12.8.2013 18:00-19:00 Poster Area
Selinay Erişkin CS-P-02 13.8.2013 18:00-19:00 Poster Area
Selinay Erişkin CS-P-03 15.8.2013 18:00-19:00 Poster Area
Sema Vural MS-P-03 15.8.2013 18:00-19:00 Poster Area
Sema Vural MS-P-03 15.8.2013 18:00-19:00 Poster Area
Sema Demirci Uzun MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Semanur Sarıbuğa Symposium III 12.8.2013 18:00-19:00 Poster Area
Semra Kirboga CS-P-01 12.8.2013 18:00-19:00 Poster Area
Senem Akkoç CS-P-02 13.8.2013 18:00-19:00 Poster Area
Senem Merve Avaz MS-P-03 15.8.2013 18:00-19:00 Poster Area
Sennur Deniz GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Sennur Deniz MS-P-03 15.8.2013 18:00-19:00 Poster Area
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Seok Sang Il CETC-O-03 12.8.2013 18:00-18:15 Hall 7
Seongwan Jang MS-P-03 15.8.2013 18:00-19:00 Poster Area
Seoud Omar Abou El CE-O-02 13.8.2013 11:00-11:15 Hall 8
Seoud Omar A El PC-O-10 15.8.2013 17:15-17:30 Hall 2
Serap Basoglu LC-P-01 12.8.2013 18:00-19:00 Poster Area
Serap Mutlu MS-P-03 15.8.2013 18:00-19:00 Poster Area
Serdar Sürgün CS-P-01 12.8.2013 18:00-19:00 Poster Area
Serdar Atılgan CS-P-03 15.8.2013 18:00-19:00 Poster Area
Sergey Nikolaevich Gorodsky PC-P-01 12.8.2013 18:00-19:00 Poster Area
Sergio Fabián Sein CETC-P-01 12.8.2013 18:00-19:00 Poster Area
Sergio P C Alves MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Sergio P. C. Alves CA-P-03 15.8.2013 18:00-19:00 Poster Area
Serguei Patchkovskii PC-P-03 15.8.2013 18:00-19:00 Poster Area
Serhad Tilki MS-P-02 13.8.2013 18:00-19:00 Poster Area
Serhat Gündüz CS-P-01 12.8.2013 18:00-19:00 Poster Area
Serhat Odabaş MS-P-02 13.8.2013 18:00-19:00 Poster Area
Serkan Karakaya CS-P-01 12.8.2013 18:00-19:00 Poster Area
Serpenguzel Ali MNST-O-03 12.8.2013 16:30-16:45 Hall 13
Serpil Demirci LC-P-02 13.8.2013 18:00-19:00 Poster Area
Sesil Agopcan PC-P-03 15.8.2013 18:00-19:00 Poster Area
Seung Koo Park MS-P-02 13.8.2013 18:00-19:00 Poster Area
Sevgi Nuray MS-P-01 12.8.2013 18:00-19:00 Poster Area
Sevgi Balcioglu LC-P-03 15.8.2013 18:00-19:00 Poster Area
Sevil Aksu LC-P-02 13.8.2013 18:00-19:00 Poster Area
Sevil Aksu LC-P-02 13.8.2013 18:00-19:00 Poster Area
Sevil Özkınalı CS-P-03 15.8.2013 18:00-19:00 Poster Area
Sevilay Öztürk MS-P-01 12.8.2013 18:00-19:00 Poster Area
Sevilay Cengiz LC-P-02 13.8.2013 18:00-19:00 Poster Area
Sevilay Cengiz LC-P-02 13.8.2013 18:00-19:00 Poster Area
Sevim Tunalı LC-P-01 12.8.2013 18:00-19:00 Poster Area
Sevim Tunalı LC-P-01 12.8.2013 18:00-19:00 Poster Area
Sevinc Ilkar CS-P-02 13.8.2013 18:00-19:00 Poster Area
Sevinç Zehra Topal PC-P-02 13.8.2013 18:00-19:00 Poster Area
Sevinç Zehra Topal MS-P-02 13.8.2013 18:00-19:00 Poster Area
Seyed Emad Talasaz CS-P-01 12.8.2013 18:00-19:00 Poster Area
Seyhan Albar CS-P-02 13.8.2013 18:00-19:00 Poster Area
Seyhan Albar CS-P-02 13.8.2013 18:00-19:00 Poster Area
Seza Göker MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Sezer Ali Osman CE-O-06 13.8.2013 16:45-17:00 Hall 8
Shakti K. Airee LC-P-03 15.8.2013 18:00-19:00 Poster Area
Sherbiny Ibrahim M El MS-O-12 14.8.2013 11:30-11:45 Hall 10
Sherine O Obare Symposium III 12.8.2013 10:45-11:05 Hall 9
Shin Tae Joo MS-O-09 13.8.2013 15:00-15:15 Hall 10
Shing Tony K M CS-O-04 13.8.2013 11:45-12:00 Hall 1
Shireen Reyad Ashkar CS-P-02 13.8.2013 18:00-19:00 Poster Area
Sibel Aysil Ozkan CA-P-01 12.8.2013 18:00-19:00 Poster Area
Sibel Sahinler Ayla CS-P-02 13.8.2013 18:00-19:00 Poster Area
Sibel Sahinler Ayla CS-P-02 13.8.2013 18:00-19:00 Poster Area
Siddique Mohd Nur E Alam GSEC-O-01 12.8.2013 11:15-11:30 Hall 12
Siddiqui Mohammad Nahid CII-O-04 13.8.2013 10:15-10:30 Hall 5
Siham Abdulrahman Alissa CS-P-01 12.8.2013 18:00-19:00 Poster Area
Silva Oriol Jimenez Symposium II 13.8.2013 14:30-14:45 Hall 3
Silvia Rinaldi PC-P-02 13.8.2013 18:00-19:00 Poster Area
Simon Bonte CS-O-01 12.8.2013 11:00-11:15 Hall 1
Sinem Gokturk PC-P-01 12.8.2013 18:00-19:00 Poster Area
Sinem Gokturk PC-P-01 12.8.2013 18:00-19:00 Poster Area
Sinem Tuncel CS-P-02 13.8.2013 18:00-19:00 Poster Area
Sinem Goktürk PC-P-02 13.8.2013 18:00-19:00 Poster Area
Sinem Ortaboy PC-P-01 12.8.2013 18:00-19:00 Poster Area
Sinem Ortaboy MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Sinem Toksabay MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Sinirlioğlu Deniz MS-O-06 12.8.2013 17:30-17:45 Hall 11
Sipowska Jadwiga T CE-O-06 13.8.2013 17:45-18:00 Hall 8
Siskova Alena CA-O-04 13.8.2013 15:15-15:30 Hall 15
Siti Salwa Abd Gani CII-P-01 12.8.2013 18:00-19:00 Poster Area
Škoric Dušan PC-O-07 14.8.2013 11:30-11:45 Hall 2
Slavka Stankovic Symposium IV 12.8.2013 18:00-19:00 Poster Area
Slavka Stankovic Symposium IV 12.8.2013 18:00-19:00 Poster Area
Snezana D Zaric PC-P-02 13.8.2013 18:00-19:00 Poster Area
Snezana Sinadinovic Fiser GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Snezana Uskokovic Markovic CS-P-01 12.8.2013 18:00-19:00 Poster Area
Snezana Uskokovic Markovic MS-P-03 15.8.2013 18:00-19:00 Poster Area
Sobeck Sarah Jane Schmidtke PC-O-04 13.8.2013 11:00-11:15 Hall 2
Sobeck Sarah Jane Schmidtke PC-O-04 13.8.2013 11:15-11:30 Hall 2
Soner Kızıl MS-P-01 12.8.2013 18:00-19:00 Poster Area
Song Wei Benjamin Tan CS-P-01 12.8.2013 18:00-19:00 Poster Area
Songül Duman CS-P-02 13.8.2013 18:00-19:00 Poster Area
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Songül Duman CS-P-02 13.8.2013 18:00-19:00 Poster Area
Sonuç Münteha Nur LC-O-03 12.8.2013 17:30-17:45 Hall 6
Soo Young Park MS-P-02 13.8.2013 18:00-19:00 Poster Area
Sophie Bistac MS-P-01 12.8.2013 18:00-19:00 Poster Area
Sotzing Gregory MNST-O-06 13.8.2013 16:30-17:15 Hall 13
Sözbilir Mustafa CE-O-06 13.8.2013 17:00-17:15 Hall 8
Stamatios Giannoukos CA-P-01 12.8.2013 18:00-19:00 Poster Area
Staniforth John CETC-O-02 12.8.2013 15:45-16:00 Hall 7
Staniforth John GSEC-O-07 14.8.2013 11:00-11:15 Hall 12
Stanislav Vladimirovich Filimonov MS-P-03 15.8.2013 18:00-19:00 Poster Area
Stankovic Slavka Symposium IV 12.8.2013 14:55-15:15 Hall 3
Stenzel Martina MS-O-05 12.8.2013 17:30-17:45 Hall 10
Straut Christine M. CE-O-04 13.8.2013 15:15-15:30 Hall 8
Su Shijian MNST-O-09 15.8.2013 15:15-15:30 Hall 13
Suarez Andres Felipe CETC-O-06 13.8.2013 16:45-17:00 Hall 9
Subash Chandra Sahoo MS-P-03 15.8.2013 18:00-19:00 Poster Area
Subramaniam Ramesh T. MS-O-06 12.8.2013 16:30-16:45 Hall 11
Sulaiman Saddalah Tawfeaq PC-O-10 15.8.2013 17:30-17:45 Hall 2
Sultana Bushra CA-O-02 12.8.2013 16:00-16:15 Hall 14
Sultana Sabiha CETC-O-06 13.8.2013 17:00-17:15 Hall 9
Suzana Berhan Golemi CE-P-02 15.8.2013 18:00-19:00 Poster Area
Süleyman Köytepe MS-P-03 15.8.2013 18:00-19:00 Poster Area
Süleyman Köytepe MS-P-03 15.8.2013 18:00-19:00 Poster Area
Süzer Şefik PC-O-08 15.8.2013 11:00-11:15 Hall 2
Syeda Sara Hassan MS-P-01 12.8.2013 18:00-19:00 Poster Area
Sylwia Klejna CII-P-03 15.8.2013 18:00-19:00 Poster Area
Ş. İsmail Kırbaşlar CII-P-01 12.8.2013 18:00-19:00 Poster Area
Şahin Musa CE-O-07 15.8.2013 12:00-12:15 Hall 7
Şebnem Selen İşbilir LC-P-03 15.8.2013 18:00-19:00 Poster Area
Şenol Çelen CS-P-02 13.8.2013 18:00-19:00 Poster Area
Şerife Betül Baker PC-P-02 13.8.2013 18:00-19:00 Poster Area
Şevki Can Cevher MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Şeyda Aydoğdu CA-P-02 13.8.2013 18:00-19:00 Poster Area
Şeyda Karaman Ersoy CA-P-03 15.8.2013 18:00-19:00 Poster Area
Şule Dinç CA-P-02 13.8.2013 18:00-19:00 Poster Area
Şule Dinç CA-P-02 13.8.2013 18:00-19:00 Poster Area
Şükriye Güveli CS-P-02 13.8.2013 18:00-19:00 Poster Area
Şükriye Güveli CS-P-02 13.8.2013 18:00-19:00 Poster Area
Tabibian Sahar Symposium IV 12.8.2013 18:00-19:00 Poster Area
Taek Seung Lee MS-P-03 15.8.2013 18:00-19:00 Poster Area
Takae Takeuchi CA-P-02 13.8.2013 18:00-19:00 Poster Area
Takashi Morinaga MS-P-01 12.8.2013 18:00-19:00 Poster Area
Talpur Mohammad Younis CA-O-04 13.8.2013 15:45-16:00 Hall 15
Tamer Awad Ali MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Tamim Mosaiab LC-P-02 13.8.2013 18:00-19:00 Poster Area
Tanika Khanasa MS-P-01 12.8.2013 18:00-19:00 Poster Area
Tanminul Haque Shubhra Quazi MNST-P-02 13.8.2013 18:00-19:00 Poster Area
Tantayanon Supawan GSEC-O-01 12.8.2013 11:45-12:00 Hall 12
Tao Jiang MS-P-01 12.8.2013 18:00-19:00 Poster Area
Tarek Aysha CS-P-02 13.8.2013 18:00-19:00 Poster Area
Tarhan Tanıl GSEC-O-07 14.8.2013 12:00-12:15 Hall 12
Taskin Vahide CE-O-08 15.8.2013 11:00-11:15 Hall 8
Tatsumi Kazuyuki LC-O-07 14.8.2013 10:15-11:00 Hall 6
Tepavitcharova Stefka Stoyanova Symposium IV 12.8.2013 14:35-14:55 Hall 3
Tetsuji Moriguchi CS-P-01 12.8.2013 18:00-19:00 Poster Area
Tevfik Aysu CETC-P-01 12.8.2013 18:00-19:00 Poster Area
Tevfik Aysu CETC-P-01 12.8.2013 18:00-19:00 Poster Area
ThaoNguyen Nguyen MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Thavarajah Pushparajah MNST-O-06 13.8.2013 17:45-18:00 Hall 13
Thavarajah Dil LC-O-08 15.8.2013 11:15-11:30 Hall 6
Thea Schubach CS-P-01 12.8.2013 18:00-19:00 Poster Area
Theiaa Najim Al-sabha CA-P-01 12.8.2013 18:00-19:00 Poster Area
Thomas A. Logothetis CE-P-02 15.8.2013 18:00-19:00 Poster Area
Toikka Maria Alexandrovna PC-O-03 12.8.2013 17:45-18:00 Hall 2
Tokoro Hiroko MS-O-02 12.8.2013 11:45-12:00 Hall 11
Toma Henrique Eisi CETC-O-03 12.8.2013 17:00-17:15 Hall 7
Tominari Choshi LC-P-03 15.8.2013 18:00-19:00 Poster Area
Tomisic Vladislav PC-O-10 15.8.2013 17:45-18:00 Hall 2
Topçu Gülaçtı LC-O-03 12.8.2013 16:30-16:45 Hall 6
Torun Lokman CS-O-06 13.8.2013 16:45-17:00 Hall 1
Toshio Kamijo PC-P-02 13.8.2013 18:00-19:00 Poster Area
Towns Marcy H. CE-O-07 15.8.2013 10:15-11:00 Hall 7
Towns Marcy CE-O-09 15.8.2013 16:15-16:30 Hall 7
Tsujii Yoshinobu MS-O-10 13.8.2013 14:45-15:00 Hall 11
Tsutomu Oikawa LC-P-03 15.8.2013 18:00-19:00 Poster Area
Tuan Hsiao Lin CE-O-10 15.8.2013 15:45-16:00 Hall 8
Tuba Çakır Çanak MS-P-02 13.8.2013 18:00-19:00 Poster Area
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Tugba Arıkan CA-P-02 13.8.2013 18:00-19:00 Poster Area
Tugulea Laura PC-O-09 15.8.2013 14:30-14:45 Hall 2
Tuğba Yıldız CA-P-01 12.8.2013 18:00-19:00 Poster Area
Tuğba Güngör CS-P-01 12.8.2013 18:00-19:00 Poster Area
Tuğba Güngör CS-P-01 12.8.2013 18:00-19:00 Poster Area
Tuğba Kul Köprülü CS-P-01 12.8.2013 18:00-19:00 Poster Area
Tuğba Kul Köprülü CS-P-03 15.8.2013 18:00-19:00 Poster Area
Tuğçe Biçer MNST-P-01 12.8.2013 18:00-19:00 Poster Area
Tuncel Semra GSEC-O-02 12.8.2013 14:15-15:00 Hall 12
Tuncer Onur CII-O-01 12.8.2013 11:45-12:00 Hall 5
Tuncer Onur CETC-O-05 13.8.2013 15:45-16:00 Hall 9
Turan Raşit MNST-O-08 15.8.2013 11:00-11:45 Hall 13
Turi Laszlo PC-O-10 15.8.2013 16:30-16:45 Hall 2
Tülin Gürkan GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Tülin Banu İyim MS-P-01 12.8.2013 18:00-19:00 Poster Area
Tülin Banu İyim GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Tülü Metin MS-O-12 14.8.2013 11:00-11:15 Hall 10
Türker Sevil MS-O-04 12.8.2013 15:30-15:45 Hall 11
Tworowska Izabela LC-O-01 12.8.2013 11:15-11:30 Hall 6
Tzahi Cohen Karni MS-P-03 15.8.2013 18:00-19:00 Poster Area
Udit Andrew K LC-O-04 13.8.2013 12:00-12:15 Hall 6
Ugur Ilke PC-O-06 13.8.2013 17:00-17:15 Hall 2
Uhrich Kathryn E MNST-O-02 12.8.2013 14:45-15:00 Hall 13
Uhrich Kathryn E GSEC-O-04 13.8.2013 11:30-11:45 Hall 12
Umar Cigdem Nilufer CE-O-01 13.8.2013 12:00-12:15 Hall 7
Umar Cigdem Nilufer CE-O-03 13.8.2013 15:45-16:00 Hall 7
Umetsu Mitsuo Symposium II 13.8.2013 14:15-14:30 Hall 3
Ummer Aniz Chennampily MS-O-10 13.8.2013 16:00-16:15 Hall 11
Umran Kurtan MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Unalan Emrah MNST-O-04 13.8.2013 10:15-11:00 Hall 13
Unaleroğlu Canan CS-O-03 12.8.2013 16:30-17:15 Hall 1
Ung Chan Yoon CS-P-01 12.8.2013 18:00-19:00 Poster Area
Unzile Kelestimur LC-P-03 15.8.2013 18:00-19:00 Poster Area
Ülker Zeynep MS-O-03 12.8.2013 15:00-15:15 Hall 10
Valenzuela Garcia Alma CS-P-01 12.8.2013 18:00-19:00 Poster Area
Venchie C Badong GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Verkuijl Bas GSEC-O-06 13.8.2013 16:30-16:45 Hall 12
Verónica Armstrong CS-P-02 13.8.2013 18:00-19:00 Poster Area
Veronica Paredes Garcia MS-P-01 12.8.2013 18:00-19:00 Poster Area
Vert Michel LC-O-05 13.8.2013 16:00-16:15 Hall 6
Victoria Espinosa LC-P-01 12.8.2013 18:00-19:00 Poster Area
Vieira C. LC-O-06 13.8.2013 17:00-17:15 Hall 6
Viktorya Aviyente PC-P-03 15.8.2013 18:00-19:00 Poster Area
Vikulova Evgeniia Sergeevna CS-O-07 14.8.2013 12:00-12:15 Hall 1
Vilakazi Sibulelo MNST-O-06 13.8.2013 17:30-17:45 Hall 13
Viorica Elena Podasca MS-P-01 12.8.2013 18:00-19:00 Poster Area
Virginia Mazzanti CS-P-02 13.8.2013 18:00-19:00 Poster Area
Vives Guillaume CS-O-02 12.8.2013 15:30-15:45 Hall 1
Vladimíra Vosmanská MS-P-03 15.8.2013 18:00-19:00 Poster Area
Vohlídal Jirí MS-O-02 12.8.2013 11:30-11:45 Hall 11
Wachirapun Punkrawee CA-P-02 13.8.2013 18:00-19:00 Poster Area
Wäckelgard Ewa CETC-O-02 12.8.2013 14:15-15:00 Hall 7
Wagener Ken MS-O-09 13.8.2013 14:15-15:00 Hall 10
Wahid Zaharah CII-O-03 12.8.2013 17:15-17:30 Hall 5
Wai Hong Leung GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Wakayama Yutaka MNST-O-10 15.8.2013 16:45-17:00 Hall 13
WALLIS John CS-O-02 12.8.2013 14:15-15:00 Hall 1
Wan Li-Jun PC-O-04 13.8.2013 10:15-11:00 Hall 2
Wandee Luesaiwong CA-P-02 13.8.2013 18:00-19:00 Poster Area
Wanessa Altei LC-P-03 15.8.2013 18:00-19:00 Poster Area
Welch M Elizabeth MNST-O-02 12.8.2013 14:30-14:45 Hall 13
Wen Jwu Wang MS-P-01 12.8.2013 18:00-19:00 Poster Area
Wen Shu Hwang CS-P-01 12.8.2013 18:00-19:00 Poster Area
Wibowo Atmanto Heru GSEC-O-04 13.8.2013 12:00-12:15 Hall 12
Wibowo Atmanto Heru MS-O-13 14.8.2013 12:00-12:15 Hall 11
Widarti Sri CA-O-03 13.8.2013 11:45-12:00 Hall 15
Wills Kathryn A. CETC-O-01 12.8.2013 11:30-11:45 Hall 7
Wilson A.K. PC-O-02 12.8.2013 14:15-15:00 Hall 2
Wnuk Stanislaw F CS-O-07 14.8.2013 11:45-12:00 Hall 1
Worsfold Paul CA-O-02 12.8.2013 14:15-15:00 Hall 14
Wright Tony CE-O-04 13.8.2013 16:00-16:15 Hall 8
Wynne Kenneth J. MS-O-01 12.8.2013 10:15-11:00 Hall 10
Xiao-feng Wang GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Xiaojing Yang CS-P-01 12.8.2013 18:00-19:00 Poster Area
Xue Zi-Ling LC-O-04 13.8.2013 10:15-11:00 Hall 6
Xue Ziling Symposium II 13.8.2013 14:45-15:00 Hall 3
Yagmur Cavusoglu MNST-P-02 13.8.2013 18:00-19:00 Poster Area
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Yağcı Yusuf MNST-O-07 14.8.2013 10:15-11:00 Hall 13
Yağmur Polat MS-P-03 15.8.2013 18:00-19:00 Poster Area
Yalcintas Ezgi PC-O-07 14.8.2013 11:00-11:15 Hall 2
Yamanouchi Kaoru PC-O-03 12.8.2013 16:30-17:15 Hall 2
Yamashita Masahiro MS-O-01 12.8.2013 11:00-11:15 Hall 10
Yang Shuo Wang MS-O-07 13.8.2013 11:30-11:45 Hall 10
Yang Wei MNST-O-09 15.8.2013 15:30-15:45 Hall 13
Yasemin Tamer CS-P-02 13.8.2013 18:00-19:00 Poster Area
Yasemin Kurt CS-P-02 13.8.2013 18:00-19:00 Poster Area
Yasemin Kurt CS-P-02 13.8.2013 18:00-19:00 Poster Area
Yasemin Ispirli Doğaç LC-P-01 12.8.2013 18:00-19:00 Poster Area
Yasemin Ispirli Doğaç LC-P-01 12.8.2013 18:00-19:00 Poster Area
Yasemin Yetimoglu Balk Symposium V 13.8.2013 18:00-19:00 Poster Area
Yasemin Yetimoglu Balk Symposium V 13.8.2013 18:00-19:00 Poster Area
Yavuz Cafer T GSEC-O-01 12.8.2013 11:30-11:45 Hall 12
Yazgan Idris LC-O-08 15.8.2013 11:00-11:15 Hall 6
Ye Lin MS-O-12 14.8.2013 11:45-12:00 Hall 10
Yeliz Kaya CS-P-01 12.8.2013 18:00-19:00 Poster Area
Yeliz İpek PC-P-02 13.8.2013 18:00-19:00 Poster Area
Yeliz Koç CS-P-03 15.8.2013 18:00-19:00 Poster Area
Yeliz İpek PC-P-03 15.8.2013 18:00-19:00 Poster Area
Yeoil Yoon GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Yeong Joon Kim GSEC-P-01 12.8.2013 18:00-19:00 Poster Area
Yeun Mun Choo CA-P-01 12.8.2013 18:00-19:00 Poster Area
Yeun Mun Choo LC-P-01 12.8.2013 18:00-19:00 Poster Area
Yılmaz Mustafa CII-O-02 12.8.2013 15:00-15:45 Hall 5
Yılmaz Anıl LC-O-10 15.8.2013 17:15-17:30 Hall 6
Yildirim Muhammet CS-O-03 12.8.2013 17:45-18:00 Hall 1
Yilmaz Aksu MS-P-03 15.8.2013 18:00-19:00 Poster Area
Yilmaz Aksu MS-P-03 15.8.2013 18:00-19:00 Poster Area
Yonath Ada Plenary Lecture 13.8.2013 09:00-10:00 Hall 1
Yong Hee Chung CA-P-02 13.8.2013 18:00-19:00 Poster Area
Yong Jin Kim GSEC-P-03 15.8.2013 18:00-19:00 Poster Area
Yoshiro Hirai LC-P-03 15.8.2013 18:00-19:00 Poster Area
Young Ho Kim MS-P-01 12.8.2013 18:00-19:00 Poster Area
Young Kee Kim CETC-P-02 13.8.2013 18:00-19:00 Poster Area
Young Keun Chung CS-P-01 12.8.2013 18:00-19:00 Poster Area
Youngwook Yoon PC-P-01 12.8.2013 18:00-19:00 Poster Area
Yousafzai Mairman Muska GSEC-O-01 12.8.2013 12:00-12:15 Hall 12
Yudintsev Sergey Vladimirovich PC-O-09 15.8.2013 15:30-15:45 Hall 2
Yuji Matsuya CS-P-02 13.8.2013 18:00-19:00 Poster Area
Zahoor Muhammad LC-O-09 15.8.2013 15:15-15:30 Hall 6
Zahra Hassanzadeh Siahpoosh CA-P-01 12.8.2013 18:00-19:00 Poster Area
Zahra Hassanzadeh Siahpoosh CA-P-03 15.8.2013 18:00-19:00 Poster Area
Zaifoglu Buket MNST-O-04 13.8.2013 11:30-11:45 Hall 13
Zainuddin Mat Tamizi MS-O-10 13.8.2013 15:00-15:15 Hall 11
Zakharyuta Anastasia MS-O-13 14.8.2013 10:30-10:45 Hall 11
Zarbin Aldo Jose Gorgatti MS-O-07 13.8.2013 11:15-11:30 Hall 10
Zaric Snezana D PC-O-03 12.8.2013 17:15-17:30 Hall 2
Zatout Ahlam Symposium V 13.8.2013 18:00-19:00 Poster Area
Zdeněk Wagner PC-P-02 13.8.2013 18:00-19:00 Poster Area
Zeddam Chafia GSEC-P-02 13.8.2013 18:00-19:00 Poster Area
Zehra Oluz MNST-P-03 15.8.2013 18:00-19:00 Poster Area
Zeliha Kanat CS-P-01 12.8.2013 18:00-19:00 Poster Area
Zeliha Özsoy Güneş CS-P-01 12.8.2013 18:00-19:00 Poster Area
Zeraik Maria Luiza CA-O-03 13.8.2013 11:30-11:45 Hall 15
Zewail Mohamed LC-O-01 12.8.2013 12:00-12:15 Hall 6
Zeynep Ilbay CA-P-01 12.8.2013 18:00-19:00 Poster Area
Zeynep Çimen CS-P-01 12.8.2013 18:00-19:00 Poster Area
Zeynep Köksal LC-P-01 12.8.2013 18:00-19:00 Poster Area
Zeynep Delen CE-P-02 15.8.2013 18:00-19:00 Poster Area
Zhang Zizhang LC-O-01 12.8.2013 11:45-12:00 Hall 6
Zhang Zizhang GSEC-O-06 13.8.2013 17:00-17:15 Hall 12
Zhang Tierui MNST-O-05 13.8.2013 15:00-15:15 Hall 13
Ziderman Irving I CCH-O-01 12.8.2013 10:45-11:00 Hall 4
Ziemianski Leszek CII-O-02 12.8.2013 16:00-16:15 Hall 5
Zita Farkaš PC-P-02 13.8.2013 18:00-19:00 Poster Area
Zuckerman Ohad Symposium II 13.8.2013 10:15-10:45 Hall 3
Zuhal Turgut CS-P-01 12.8.2013 18:00-19:00 Poster Area
Zuhal Alım LC-P-02 13.8.2013 18:00-19:00 Poster Area
Zuhoor Fathi Dawood MS-P-03 15.8.2013 18:00-19:00 Poster Area
Zuin Vania Gomes CE-O-08 15.8.2013 11:30-11:45 Hall 8
Zuin Vania Gomes CE-O-08 15.8.2013 12:00-12:15 Hall 8
Zukalova Marketa CETC-O-01 12.8.2013 11:00-11:15 Hall 7
Zulal Yalinca CS-P-01 12.8.2013 18:00-19:00 Poster Area
Zulal Yalinca PC-P-02 13.8.2013 18:00-19:00 Poster Area
Zulfiqar Ali CA-P-03 15.8.2013 18:00-19:00 Poster Area
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