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Awayeipron aypotikns fropalos yio tTny mopaymyn
OVAVEDGLUOV
VOPOYOVOV 1)/KUL TPOTOVTOV VYNAS TPOosTIOEHEVNC aSlag

Tedpyrog I. ZwokaPérach?, Ap. Nikoraoc A. Xapioiov?, Kabd. Evdyyshog I. [Tomaddaknc?,
Kob. Mapia A. T'odral

LTeyvoroyiko Exmoioevtio Topvua Avtikic Maxedoviag (TEIAM), Tunjuo Myyovikav
Llepipdiiovioc & Mnyovikawv Avtippdmavens, Epyactipio Evaitoxtikov Kavoiuwy ko
Lepipoitovrikne Kotaivons, Koila, Kolavy.

2Tunuo Avoyeipiong Iepifdriovioc ko Pvoikddrv Iopwv, Havemotiuo Hatpav, Aypivio.
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TIpéne onwodfmote va arlhaiovpe
TOPAyOYIKO povtého; (2/4)
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KaOe pépa mapayovrar Kot H xopdid 100 wpoBAnpotog
O10YETEVOVTUL 6TO TEPLPALLOV Boc6poote 6€ 0pUKTA
110 exat. TOVOL OgppoTNTOG KOO0,




IIpémer om@oonmote v aALGOVUE g
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Exmopnég CO, ano Opuktd Kavowpa
e Tlaywedovion tepdoTieg
‘ Toc0TtNTEG OEpUoTNTOC KAOE UEPQL

400,000
Atopkég BouPeg kade
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TIpéne onwodfmote va arlhaiovpe
ToPUYOYIKO povréro; (4/4)

93% ¢
TOPOYOUEVC

Oepung
EVEPYELOG

AvEnon e&dtpiong
KOl VYPAGLOC GTOV

mhavintn kot 4%



Ko06T0¢ KMPaTIKNG 0AL0yNS

*  Avoooc¢ ¢ otabunc tov Bolacomv
Axpoio Kapikad ovoueva

*  Metatomon tov Bpoyontdcemv

TEXNOAOTIKO EKTTAIAEYTIKO IAPYMA

AYTIKHZ MAKEAONIAL

*  Kbuato kadswova, 0061KEG TVPKOYLES Kol

2 8 Enpoaoieg
*  Kivdvvor yio tnv avBpaomivn vyeia

IC}E *  Kootoc yio tnv kowveovia Kot v

5 owkovouio ¢ E.E.

E o 1980 - 2011 owovouikég {nuiec avo twv
& 90 610. Evpo
A
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*  Kivovvol yia tnv dypla mavido kot
YAmPida

* IIpoocpuyeg kKApotikig arrayng
(2006-2010 Zvpio)
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Kotoavaimon T1poTtov vAOV

H avénon g xatavaimong tpo@odoteital amd pio ToaxEme avanTueeOUevT pecoio Tén

‘Exer mopatnpnBel 611  TocOTNTU TOV TPOTOV VANDV TOL KOTUVOADVOVTOL £YEL TPITAAGIACEL

TIC TEAEVTOLEG OEKOETIEG

H dpapatikny avénom g xpnons Tov 0puKTOV KOUGIHL®V, TOV LETAAL®DV KOl GALDV DMKOV,
TPOKOAEL KaONUEPIVA ONUOVTIKEG EMMTMOGELS GTOV TAAVITN LECH !

o Evioyvonc tov pawvopévov tov Oeppoknmiov — Kiwatiky AiLayny
o AvBENnom ™g ATHOGPUPIKNG POTOVOTC TV TOAEDV
o Meiwon ¢ PromokiddtnTag

o E&hvtinom tov euoikadv TOpwv, TPoKaAMVTAS TEPETAIP® (nTrpoTa,
TPOGPAGILOTNTOS KOl OIKOVOLUKNG TPOGITOTITOG

Iowo givar to mpofinua;

Hpépa e YrépPaong
2018

1" Avyovetov ftav N nuepounvia Katd tnv omoia elyope ‘ ‘_‘
XPNOHOTOMGEL TEPIEGOTEPO. 0ryadd amt' 660 1 ' pmopel vou e 2
LLOG TPOGPEPEL LEGO G' Evay YPOVO Y1 vo {icovpE \
2017 eiyxe xataypapei o11¢ 3 AvyovoTov

1970 wg nuepounvia yia v nuépa e vreépPaong ixe oplotel
n 29" AekepBpiov
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Kvkkn owkovopia (1/3)

Zxebloopog

Ll

Mopaywyn
AVOROTOOKEUR

YxedLoopocg
MNapaywyn

MpwTteg UAeG

KukAwrn
owovopia

L\

) Mavopr
Ynodsippoto
anoBAftwy

Katavadwtikh xphon
Enavaxpnolponoinan
Enwakeun

Tyqpa 1. Xoykpion petadd (o) ypoppkng kot (B) KukAkng otkovouiog.
Aveon Tov wpofinuaroc:

* 'Evo mopaymytkd Kol KaTovaA®TIKO LOVTELO TOV AOGKOTEL TNV avénon ¢
OUTOOOTIKOTITUS TOV TPATOV VADOV, HECHO TNG XPTONS TOV VAIKOV Y10, LEYOADTEPO YPOVIKO
ddonua, He TopAAANAN EAOYIOTOTOINGT TS XPNONE TOV PLGIK®OV TOPWOV

*  Eivou e i pn avtiBeon pe to cuvnOioUEVO OUKOVOUIKO LOVTEAD TNG YPOLIULKNG
0LKOVOLiaG, KOOMG GTNV 0AVGIOO «TTOPOY®YN-KATAVAADGN-010VO U -0ITOPPLYT» TO TEAELTOLO
0TéO10 OVTIKAOIGTOTOL UE TNV KETOAVAY PN CLLOTOINGT)»



Kvkiikn owkovopia (2/3)

ITowx gival Ta 0QEAN ;]

OwKovoKG:
e X maykocuo owovopia n tnon o Tpdteg VAES avapévetal va avénbet katd 50% péca
ota gxopeva 15 ypovia,

*  Oao wpémel va vioBemoovpe Eva LOVTELO KUKAKNG avamTtuéng to omoio Oa datnpel ta vAKA
0TO GUGTILO TUPAYOYNS KOl KATUVIAMGIS GVVEYDS GE KUKAOPOPLO.

TEXNOAOTIKO EKMAIAEYTIKO IAPYMA

AYTIKHL MAKEAONIAL

Epyoocia:

@ *  Ovapyéc dpdoeic mpoc v Kukukr Owovopia Ba propodcay va dnpiovpycovy amo
170.000 £¢mg ko 2 ekatoppvpra 0<oeis epyaciog otnv E.E divovtog pia avacao oty
O1KOVOLO Kot 6TO TPOPANHa TNG avepyiog

*  To povtédo g Kukikng Owovopiog purmopet va copfdrel 6t peimon Tov EvEPYELOKOD
OTOTVTOUOTOS, ONANOT TNG TOCOTNTOS TOV EKTOUTAOV aepimv Tov Beproknmiov mov
nepkAeiovtal otov KOKAO (Mg evOC TPoTOVTOG

O

> ~LE  Ipooctucio MepiBarlovroc:
TCR

e

a

* H EE £&yet amodei&etl 011 0 mEPIOPIGUOS TV EKTOUTMV OeV ival EmMCNUIOC Y10, TNV OIKOVOUIKT)
avATTLEN

*  Amo6 t0 1990 ko peta £xer mapaTnpn et 011 10 akaOaproTO EYYOPLO TPOIOV TN EE &xer
avinost kata 50%, evo o ekmopméc aepimv Tov Oeppoknmiov £xovy perwbel katd 24%
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== Kvukikn owovopia (3/3)
s
g QO 3 L0 KUKALKT] OLKOVOUiQL:
% E ~*  EvBdppuvon ¢ xpMone TV avVOVEDGILOV TNYOV EVEPYELNC
= % e Xpnon e Koavotouiag yio véa TPonyUEVO VAIKA PIAMKA TPOG TO TEPPAALOV
= =
% E - Avaveoowes IInyéc Evépyeog:
= Se 0 Mopgég ekueTaAAEDGIUNG EVEPYELOG TTOV TIPOEPXOVTAL ATTO SLAPOPES PLOIKES SLadIKAGIEC,
% ; omwe 1 Propdla, n yewbepuia, 0 HA0G, 0 AveUOC K.0.
el
= (0N
= >4

ITANEITIZTHMIO

BN 51

* T v ekpueTdAAevon Toug 0V ATAUTELTO KATTO10 gldovg e€6pVEN, kavomn 1 dvtAnon, Ommg
cupPaivel Le TIC LEYPL TOPO YPNCLLOTOIOVUEVES TTNYEG EVEPYELNG

*  Eivou xaBapéc popeég evépyetag, Mkeg oto mepiPdAiov, mov oev aneievfepdvovy
vopoyovavlpakes, 610&eid10 Tov dvBpaka, ToKd 1 padievepyd andfinta




Kvkkn owkovopio — Bropalo

Bwopala:
* H Popalo icmg va anotelel TV Mo EATLO0QOPA TPOTUCT] YLl TNV TAPOYMOYN
KaBap1G KOl OVOVEDGIUNG EVEPYELNG

Ti civar?

*  Omo10dMmOTE VAIKO TTaPAYETOL OO
Covtoavog opyavicovs (Ontme ival to EAO
Kol AAAQL TPOTOVTO TOV dACOVC,

B\ VITOAEIULOTO KAAAEPYELDOV, KTNVOTPOPTIKA

anoPAnTa, andfinta Bropnyaviwv

TPOPIU®V K.AT.) K0l Uwopel va

YPNOILOTOMOEL OC KAVGILO Y10, TOPOYWYT)

EVEPYELOC
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Opéin ™ ¢ Propadoc:
* 2VuUPAALEL OTNV TEPIPEPELNKT] OVATTVEN TNG YDPOS

o E&aoopdlon epyoaciog Kol n cuyKpATNon TOV aypoTIKOV TANOVCU®V 0TS Topapedopleg kot
2 G€ YEMPYIKES TEPLOYECS
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*  Meimwon ¢ evepyelaxmg eEAptnong, Tov eivot amoTtéAECUO TG EICAYWMYNG KOVGIU®Y 0o
TPITEC YOPEG, e avTIoTOLYN EEOIKOVOUNGT) GLVAAANLYLOTOC

*  AmotpémeTon T0 eavOUEVO TOoV Bepoknmiov, To 0moio opeileTaL KOTA KUPLO AOYO GTO
dto&eioto tov avOpako,
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Alwomoinon Propalog (2/3)

Topeilg 01KOVORIKNG OPAGTNPLOTNTOS

TIKO 18P

3

AKE

Buopnyovikd & aotikd

1 Aocokopia
Teopyio 3 amopfinta

& ovvo@eic fropunyavieg
(PuTikéc & (OIKEG 0VGIEC) AaciKd voAsippata

%’ |

Yrnoleippoata fropunyovieg
TPOPip®v kKot To Pro-
07TOLKOOO NGO KAAOLO TOV
OOTIKOV OTOPPLURATOV

Khladodéparo, Kavoedé&vira, mprovion,
Elaomvpives, Zmwkd KLaooofpaTa
antofinta Evepysroka guta

MI

I[TATPQ

ITANEIIXTH

Kd}mqm’ Hapoayoyn
EVEPYELUKDV Buokavoipov
OVAYKQV




10 TAOIG10L TOVL TTPOYPAUUATOS Apdion
Ebvumg Eppéretoc «Awpepnic ko Ioiopeprg
E&T Xvvepyoosio EALadoag — Kivag»
neptlhapPavel v perétn kot v aélomoinon
™C aypoTiknG Propdlaoc yio v mopoymyn
YPNO®V Bro-tpoidvimv, OTwg Pro-kapPouvvo,
Bro-élato, aEpro cvvleong, Proagpro kot o
ocuvéyela Blo-vdpoydvo /Ko NAEKTPIKTY
gvépyeln

EALOOEVTP®V, OO TNV KOVGCT TOV 0ToimV
eKxAvovTOL TEPimov 2.7 exatopupvpla TGVot
CO, otV atpoceapa

<€ L~J 4 4

=< Acdwmnoinon Propacag (3/3)
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E LLIZI Oempeitar ¢ N HeyoAOTEPT OVOVEDGUN

E g TNYT| EVEPYELOG A\a

e | L [TANEITIZTHMIO
= | Zop Elidda BEHRE 0L
2 == - Tlopéyovrar mepinov 3 ekatopudpia Tovol o

S >I:_ £TNGIOG amd To KAUSELATO TV .
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*  To khadépota Bo propovoay vo
nopdyovv etncing 6.6 TWh Oepuiknc
evépyetag N 2.33 TWh nlextpiknig
evépyelag kaAvmTovtog mepimov 1o 4.8%
TOV EVEPYELOKDOV OVOYKDOV TNG YDPOC
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H aveléleykn dwoyeipion tov aypotik®v
VTOAEUUATOV UITopel Vo aprGEL Eval
oNUOVTIKO TEPIPOALOVTIKO QTOTOTM O
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e Xtepel v OuvaTOTITO ONUOVTIKNG
ocvupetoyns oc AITE oto €Bviko
EVEPYELOKO GUGTILLO,




HHopaymyn proaepiov

Buwoaépro:
*  Kavowo mov mopdyeton and v Propdlo

*  Xvotaon: Mebdavio (55-75 %) kot dto&eidto tov avOpaxa (30-45 %)

Avaegpofro yovevon fropaloc:
[Tapdyet Broaépro kot opyavikd AMmacpo aSlomoldvTos LEYEAN TOIKIAMO OPYOVIKOV TPOTMV
VAOV:

*  Kmmvotpopikd kot aypotikd andpfinto
Ea . Aypotofiounyavikd voAeipporo,

*  Evepyelaxd euta
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IHapayopevo Proaépro

*  XPNGIUOTMOIEITOL WG KADGIUO GE UNYOVES CUUTAPAYDYNG NAEKTPIKNG Kot OEPUIKNC EVEPYELOG
*  Xpnolomoleiton ¢ KAOGLO OYNUATOV

* Awriferon angvbeiog og dikTLO PLOKOV aEPiOV
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Alomoinon TEMKOL VYPOV TPOIOVTOS
*  To ywveuévo vorelupa, Bdoer Nopobeoiog, stvarl opyavikod Aracuo




Boagpro
CH,/CO,

Aypotu
Brouile [Mopoywyn niexTpikng
EVEPYELOG

g0 TEXNOAOTIKO EKTTAIAEYTIKO IAPYMA

=B AYTIKHI MAKEAONIAT

Kowvotopeg
KOTOAVTIKEG
dlepyacieg

AVOVEDGILO

ITANEITIZTHMIO

[TATPON

EAAHNIKA W vam(d

METPEAAIA £T6
‘ Tpoidvia
/Kol TAACTIKA




Kawotopeg epappoyég (2/3)

KatalTika cvetnpoto
Hapaymyn vopoyovov

Avopdpemon tov Brooepiov m¢ Tpog TNV Tapaymyn vopoyovov /Kot acpiov
ovvleong
*  Avauopemon tov Ploaepiov wg TPOC TNV TaPayYH avavemdciuov aitbvieviov.

o Mertatponn dVo eOnvav kot oe apbovio TpdTO®V LAOV oV TtepExovy avlpaxa, dniadn CH, kot
CO,, o mpoidvta mpocTiféuevng asiog.

TEXNOAOTIKO EKMAIAEYTIKO 1APYMA

P AYTIKHE MAKEAONIA!

* Atpo - avapopenocn tmd y)mmpo?mg,(og TPOG TNV TAPAYWYH VOPOYOVOD H/KaAL
agpiov ovvleong. = -

e
.

-,

o H avénon mc mapaymyng ProviileA £xel 00N yNGEL GE TOVTOYPOVI OWVENGT TG
YALKEPOIN G KaBMOC amotelel TO KOPLO Topampoiov g depyaciog (Yo kabe 100 g
elaiov mapdyovion 10 g YAvkepOANG) He cuvémela 1 avaykn a&lomoinong e va,
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al Glycerol IR

Nickel
catalyst

ENERGY




Kawortopec epappoyéc (3/3)
KoatoAvTika cvotpota
Hapaywyn vopoyovov

- * Atuo - avapoOpe®on TS YALKEPOANG.

AYTIKHZ MAKEAONIAL

g0 TEXNOAOTIKO EKTTAIAEYTIKO IAPYMA

100 10
(b)

‘i‘_ AA A A AL L, aAAA LA aaa _
80 - W 18 g
.\ H, Selectivity H, Yield g
= Ni/Al -m- -0- ©
s L] Ni/m odAl -A- - w5

| > 6oL bN 16
£ PR | 2
2 H, Selectivity g =]
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b o He ~m P yied g
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0 1 1 1 u
0 5 10 15 20
Time (hr)

*  Avauopemwon Brooepiov

100 —a—Ni/Zr —e—NilLaZr —A—Ni/CeZr - —a—Ni/Zr —e—NilLaZr —A—Ni/CeZr

ITANEITIZTHMIO

(c) (d)
80 |- 80
e EX = “fan

—E -
> h: >-8

40 | 40

20| 20

¢ 0 0

L s L L L L L L L s L s s s ' L s '
0 5 10 15 20 25 30 35 40 45 50 L] 5 10 15 20 25 30 k-] 40 45 50

Time (h) Time (h)
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Evyoproto Yo v Ttpocoy) cog!! <
XwkaPérac I'evpyrog

Epyaotipro Evorloktik@v Kaveipov ko Ileprifariovrikne Kataivong
(LAFEC)

T.E.IL. Avtiknic Mokeooviag Koirla, Koldavn, 50100
E:
T: +30 24 61 06 82 96

P AYTIKHE MAKEAONIA!
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