K} ?PBs BUIAT BBt PAINDAF BINE ¢ ¢ Y 2 KOt B¢/ F
Fi Bs¢ ¢Kj ?BsBlOatrq? KOj Fi Bs¢ URKELTq? T)t ¢gAj ?BsBIL
[raEer B acrnr{lfsrsmmy r g2¢2) | ¢TKE|E

S S ] h ¢ ms_’J“’
l <<‘h/\h¢'l r1>>h/\“‘
JITemfBreB NnfarBafefBlaE ElT M M1 NnM)
CcomfBwsr [BLrB ninfmmiBrhBk
| 17 h >>h AL' Y 1 hA_ABE h h =y
[7 [>">h @E<sBcS RN ¢ I O ¢ h At ¢ A 7 {
o[v J‘) > h U>I:$h _v J'h/\B_ ~ >0 Y r )

tregfsanaBs I |
B'l Zrlc_h’{ks‘r‘h”'q‘ﬁ'n
rfenpnslni{B1 BB [
I'Bars rsrgmndg s [
14rely [ BfB2013 N1 B

ENIXEIPHEIAKO NPOrPAMMA s G R

EKMAIAEYZH KAl AIA BIOY MABHZH v EZ"A, Ii5

REVOLON CTNY KNVIVIA THC FYVIONE e /‘ ‘ " I I B m-‘l'-r B
YNOYPFEIO NAIAEIAL KAl BPHIKEYMATON E- 1 '1 mU.‘I

Evpwmaikr} Evwon EIAIKH YNHPEZIA AIAXEIPIEHZ Orll,[M
’ TEHE® . Me-tn ouyxpnuatoS6Tnon e ENMSac kai e Evpunaikiic Eveanc n ¢



vt LS gmEc U AR S>> A
] T T <Yt v e Cht s, v
l>“ > h Uc'I:hW\Bh_I' * _ "s oty r’ ll_l

J ' < 2810545055 2810394287

Fax:

Email;

frudakis@chemistryuoc.gr, tilman@materialsuoc.gr

18 <2h el


mailto:frudakis@chemistry.uoc.gr
mailto:tilman@materials.uoc.gr

IO L S PR OPOPPPPP 3
72 S T B T WO e N Voo 9
21.1 4 7 T AT T OO ow Y R s hL b ho<.sh i ‘...n3
211. AN > o> Al >z D 14
212.r 8 7 0 O T B e SRR 14
213.1 4 7 T2 AT h T T S | SRR P 15
22. ¢ " >7 Lt > o Lh T h - 16
23U . _ T KBS s e e N e, 17
S o T < 19
241 €< ¢ _ 7 T < o T T < Lz LSz A 20
24.2. B < 0 h Q& B 0 T g e 20
25.0 .« _ T 0 T T e T A D e, 20
26.0 S T T 0 U h e s e T s 21
I (T N DO O JO Ty oSO U OO So OO TSRO T TR OO ST VT TSRO 23
4o AW T B e ———— 25
41.B<¢h <t Cw O L 28
42,1 - W<B G ST e L 28
43. 1 - W< T hB T B SR N e D 28
44. 1 - w<s  Ch > >E > T AL a0 29 T A
451 - w<s  Ch s> T S WA LALGLALL LS AL 30 A
46.1 - w<s  Ch s R R LB LA S 30
47.BAh A 0t > O W g 30
ST ¢ T O e | SRS PSPRSRR 31
DL 8 T e, 34
510,00 0 > BT > W A 34
o T01  S e AY UPUURPURRRR 34
B2 T M S Bt A R R e, 36
5.2.1. 1 4 7 T T S i A e 36
5.22.r '=>8 _h <<t R T A R 36
3 T S B B Nt OO 39
531.rw _hegw™r h At ©h 1 @< 00 <000 0ahCoD..... 46
532.1 T T S <" [T 0w _h<c<T gt A AL ST Ch
533. e " <" " O T 1 < T Lozl s 0.22L.C.49
534. > """ 7 <" ¢h g haAtCh GlELE OO L. B2 hCa v

1 ¢ <1h el



535.1 <' S h joh T tUtsu KR CChe hT SRy L T T, 56

B.3.6. 1 T T T K W A A R 58

1 ¢ <2 el



1.00U3908Y.

Te ~UU;yaUse OUsa OU Ue OUdyYssse U sUUaci 3
UsyjoUsUd "6g 63 dusasbds eoei OU. EgO ad) vrOUUsayd
89 gujedaUalUjseayd UoalUUUGUYOGUsd oaUs @85 UsUe:
9g) UV 0Od Ud oUxdU; BaU, Ud desUse, Uds Usa a:
Ggioesoah Uyyse U3 U egUUasi3 U3z3UsU0Las00d "doyd
UgUyd dU UasUs uUsUdytsbOUd Oh3eUpBH aoliga sUblhC
GgsUce Uiszadid Uesg ~aoaddgibei Uesg ~aUseUd oUs
UsU UgatahOU3Ud Uz UUseasayd 6ty Ud, OU U cUyalOOI
Urs "d#eashasBd 1 oUs 2 wWlad ddg sy aolldxs U dJdagU o U
Usd UtUs¥Yley Ud 61y Ud.

300 +

Top Global Oil Reserves

250 -+

200 -

150 -

100 -

Reserves (Billion of Barrels)

wn
o
}

Country

Koo h3ygUeeldye UUU "~ U0y UaUaesg GUU tUoavYley U G8deUadgleg ~aUszelUd.

¢ OUo¥vyad UsyyUdid U Usd “"doyd UgUyd oaUs
U h GgooalUoysbysU 0dqOUdiYOoseisrofles UdgaUdelagoad
“"dot3 UsyypoUsUd "6g dU UasUs Ugy i U0y U tesUdyus
0dqOUsUsay¥Y Us " Ujysb¥Yeaes AU aUs Uds Usdjt  s93(
CO 6g UGgObyvYashsOUBWEe Ulgs dUy Dead asg OU fHaUd U
GgssilUi Us oaUs Uds yoesadid U sesastgsrs a63Usilanr
cyed GUsd " HaUsd. Bs "~ Uy U Y3y oahoes cildogi 3
6906380 UUa@®UUsUdUGsORUqUU Uvs "dot3 UsyyoUsUd

L& <30 6l




20,000,000 1

Daily Oil Consumption

18,000,000 -

16,000,000

14,000,000 | fad

12,000,000 |F¥¥%

10,000,000 | fskes

8,000,000 Ros

6,000,000 -

Consumption (Barrels)

4,000,000

2,000,000

Koo hafWd:e Uy ssyd UsyYooalUd GU "~ UU)yaUss Usy¥Y 6ty U.

FeeUy U Ue 97% Uxs oUglGaers “6g 6)dises 85
"UpYoroU Usg " UUyyaUse¢obdi IdgasUglysofstdgddat
eUov¥as eyjed Uxs Us 6e 13 dUjecgoad oot 3 UUjars
Udei “~j3ebay 0OUUs HUs GUsd U helUs3U0d utUaUUUaU(J
aUUUsYoarld Uvxs adUy oclliosUoea tigiisa e ¥y88 ~“ggdlilg cBB@HTa G:
eU0YbUGd GU €950 6oo063cealU guyjeofhsaeg UasUs 3U
UgUesoes3zeieUsalUd UGUyecgoyd, Uzt dUxyy UaUUs HUs d
GgloalUpyd &Wade j} AdUGeU aUs GU eUosUei UUy Ud 0GU)
e 636i00 30 egUsitalUs Uds Uszyy Udid aU e3galyY U
eUo¥Yas bUdeh oUdid dU eUsryrshaUsgtlUs 6s w3 s’
h~ eg U sobUjisegs Uds ~eshUdqUU Ueseg Uy U. | g C
oUglaers 29U "~ Uy Uoroe doaUaUjssed Usy;oUsUd o
glijeohsae yeUs “~ 3 eUUdUa vd suUsseggd ) g Wye dfp 3
yeUs Ue eUoUai UUy e Umsdlafp Up led) Wy sllsis 0 Be 0% e
oUi GoelU (" 0UUyyaUss, bYdHgasagy yeoldigU s d)dgld a cexv(Bd Y3 &
glujeofhse o9sU Uds ~ Uy Uowdlg dq Uy haiailgd Uy e gdg Use
OadvxUUj; seed oUi GU¥d "68g 6} dioeadsddadjstcfd; yaodls
ehszed GeyyUd UsyjyoUsUd "e6g uwUs yecUs "~ UjpsbUaac

L& <4h el



Uy 8, Ue gilijeohygeUgeUsalUdiL gubeh 8BHe oaUilGd Us
"Uay3egeU Uas3Us 303 aUs dUyefhUquUU.

dasUaWdoajalsesd BaszUsaUd stwadlellvyv» YUxsp U3 bieeasrs @d)i @IB ¢ e

Yopoyovo Beviivy Meg0Oavio MeOavioin

Enueio Bpoouov/K 203 350-400 111.7 337

[Tukvotnta og vypn
. S5 70.8 ~700 425 797
katdotaon/Kg - m

1T ) :
WIS O 0.08 ~4.7 0.66
Katdotaon/Kg - m

Oepuoma
444 ~300 577 1168

gEaronc™/KJ - Kg™1
LRSI LTS G 120 44.5 50.0 20.1

Kg™!

p , d .

Ospromra kavone’/ K 8.960 31,170 21,250 16,020

Kg
Beppodtra avapreing/K 858 495 807 658

g glujeohse UVUasUs Us "1 Ud alUdeduoddsUdg h W
oaUs y3U daUosaUjhsse. ¢a8 gilijeohse aUds UUsesoe
cdesoafh GUescUae, U 8UUaUa "~ Uja eg Ue 75% Udc
U U301 30U0Us GUega (Bige U @@ wD@peapsegs dd, oyvUx U
Ggsdeald, Us Gg3U3sUyeU )GUdBe caaybWofpe Wisgs ec g Uij
Ye) rea oaUs ¥YoUguoUe U3zt d UGdesaU Usg GUds UUe
UasUs y3U0U Uz Uss bUlbss YJalbaubi jUt iyl 3z 3 U Ggoay UU(
U @Uyal0GceU 30 usUlGdWHabs Ugllr WavWod U. U4 wle O

° o

"6g WFdUs 6U0ds Ueg(yvaWs &k dUdsdH ebwd) GgaUUUsafh L

oUdlegt3aU;h. €8 glujeohae Uz UVUaszUs "~ doe Usyj) oUs
eUovyalUd "60hRUJUUg aUd dgrvdlppefy ol pUrvr o @ pig 8¢
UsyjoUsUd A ¥vd oaUs 8 doUosUystehd U Boadidse giUBc
G0GeUgeysae (30U, gujeoesyYadyUalUdg, ... ), Ug!
aY 69U o9i}sU "doe.

1 ¢ <5 el



H, versus Diesel

Individual Fuel Cell

43MJ

9MJ

Koo hs3fFl 0o%:) 90d gujeohseg ¥vd GeyyU UsyyoUslUd GU Geydd U0 |

g8 gujeofsse yecUs " eUBOPesaR U RiadifiUOWYdeU :
alUaci OUsd oUs vd c¢BofgasglagBogipezipdlc ggdi.y e6oh3aeg
ey Y U Ues3 John Bockris oaUUY nltdsr clddgp a®e nlsrg
(GM)e U Goae f Udsgilipmaffidadg Yeg sdUsh oaUillsese 0250
eo9oa)yd o93dUyd GgtealUgyd. ¢ “63UaU “"j3ed Uds a
G0yisU, H ¥vd UVUasUs d "~ UjyUovoe, d UsUseee Uasg
oUdy3s U 0UYRsWUUgUY Us3UseUUxy aecUs UglesaalUd oaUs
Uds Ue 63 UgeUUs sadtd Udd esees3eedhd gafe¥YHp
aU0UUUBbYaa283UUs U R Uds Uy UgsdqUsoeae o26893RUJUU o
o UtsoaUlalUd "6g GeUUase3UUs U Us oaYddbows Wal'(
hervWe gljeohse:; ¢a6 gujeohsae GUdas UUsOsosae Usg
"Uypsslisoesgi "~"a3UsaU "6g O 63 Ua 30U GgsB@xade blls o
daUa U} hsse. &8 Oe)sUsfh giujyeohse U sUUaUalUs U
UasUs Uyyse oaUs UasUs ¥ey vOe, ¥YetOde, ¥YoUguUs
UasUs OUUUGey yUd Usyj oUsUdUgiddgUmwsU08llsidg vYyg
U3 UasUs "doe Usyj;oUsUd. ¢a8 UUesDsafh gu}eofhsa

1 ¥ <6Mhel



-~ ]

Usa¥ Gg3U3UyYUUs UszxOyszae OU ¥YeaalU GUescUalU GU Oc
Us OUdYssas) aUs HRes UaUi dUy c.

Os3U U, 1 0dOU0U "e6g "3 eoai UUs UasUs o9sU0U0a U s
Usyj oUsUd. Bs bUGseaea afRoss o9sU UgUR UasUs Uy
"0y 9U0chOU3e Us¥Y oesaf GU Geyad OO0 Us UUR) Yads A
3 A s aye3, 6895 ogyUsatiUd oUgtGabdeg "6g Gj dis¢
y6eg3 gydeaehUU;e “"elGealUfR U eglieUseahUqUUdg oUU0Y
GrUU0y saed aUilGdd "6g cjdiodée BegagiuPpfhabga
Uj h aUs dUy OAUqUU, uwsUutsalUGalU "eg UaszUs U3 UU0e

OsUd U ph Usgd Uyeosoeesid tUhecegd aUUY Uds @
glijeohseg UasUs d cjeldd Usg ogyd,e offyswmdg W Qlegaleys
agjarxd GUsdg OUUUGeyyd. EFebOUp U Ue 97% Uxs a0
318y} cU0Us U Ue Uyof "~UUyyaUse oaUs d oaUidd
Usg dU; Oecad aeg. BsUd GgieyYdgosld tobesdadd Ugd
alUs UsC®meUpslisUeaiegalUUs bay e3UUd aUsUad Uds A
"UU0y UaUaesg UsUOy3UUUs 30U Ugsddeis Uy UOUUsaY
Uy adbei Oyli+tagllpuebeyYdUUs "~vd dU g Y} cegs.

o

w

10 Global Temperature and Carbon Dioxide 280
" | Temp. in
degrees F carbon
Dioxide
0.5 - \‘ + 355
Global
Temperature
0.0 - T+ 330
0.5 - Cozint 3p5
parts
per
ZFacts million
'1 -D I I I I | I EBD
1880 1900 1920 1940 1960 1980 2000

Koo haflhy Gde:y Uslid Ui sadiddd " Uooehlle€bhd dUjeasoa) UGaUd oaUs Us  a:

1 ¢ < 7 el



UsUse 6996360aU @
sUd GUsy; ¥Yd uUsUlosc
d. ¢ "6y UabBY gs8yg Udg:
o mgg, UYdohOUs3 G

Ui 6d Ueg G0 oagyUeaaiuU
lglocddUg) 2eg U)jeUdy
23Yadq o0aa0OUaU. EJOUs

9
g YjJeegs UafhROU G6qOUsUsoayd

v

69098380aU0Ud gliujeofhsseg GU OU
=Y 9

1 ¢ < 8M el



28U Uorvoe Usg gljeofhsag.

JjtUe GUYUlUse GUds 6996360aU gujeofhsag
Us UGy UOU "1 86doeglOysyrd, Us gujeofhse uUs bjala
U6 stcddp@UUasce3 UUg OeyslUsyd UsiLGUsd. A eOysxyd o

U e YadegdbU U Usd UsiL GUsd “"e6g Gc6qOUU
Ujeofhsasag "eg UVUaszUs @s glujeoe3sy¥Yad; BagUld, fd Umaa
UgUyd U UsUUaUUs d 6jyedd UsyjyoUsUd o0sU Uds us’
sYliey Ud “"doyd (eaYybegsase, giujeoeayYsdy UaUd, ~ g]
3U Ua3Us dUj; Osse (OU cgolyleecme WUdk UL klsde) ,d adlkellh
(60U "Ujyece UsUssegbeaalUd).

Oil:
Partial Oxidation
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Gasification Process
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Photosynthesis Process
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Pyrolysis Technology
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Electricity:

Electrolysis
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