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QTTOPOLTITOS KOL AT0S0YN TOV OTOYEDY TOV GLYYPAPEN EK HEPOLG ToL TunpaToC.



Me v 0AOKAP®OON NG TTLYWKNG MOV gpyociag, m omoio vAomowOnke ota
Epgvvnrika Epyaotpra tov Tunuatog Emotung kot Teyvoroyiog ITepipdiiovtog tov
Texvoroywov [avemaomnuiov Kompov, opeidm va exkppacm t1g Oeppéc pov guyapiotieg
otov emiPAémovio kKabnynt| k. Ap. Bupidn Iwdvvn o omolog pov mpocépepe T0
eVOLIPEPOV BEU Kot TNV EUTIGTOGUVT] TOV LoV £3€1Ee divovTag Hov T duvatdTTo VoL
EKTTOVIICM TNV UETATTUYWOKN OTpiPn pwov oto ovykekpyévo Bépa. Tov guyapiotm
wWwitepa Yoo MV Qyoyn ocovvepyasio OAo avtd TO YPOVIKO SAGTNUA, TIG TOAVTIUES
YVOOELS, GLUPOVALS, KAOMG KoL Yo TNV ATPOGKOTTN LIOCTNPIEN TOL LoV Topeiye Kb’
OAn ™ dbpkela tov mepapdtov. [dwitepeg guyapiotiec Ba NBeka vo exppiow Kot
6T0VG ddakTopkovs eortntég Mapia [Tdtcarov ko Xapn Zapavion yo v Pondeta
TOVG KOTA TNV EKTEAECT] TOV TEWPAUATOV TOPAYDOPDVTOS OV CNUOVTIKO HEPOG OO TOV
TOAVTIHLO TOVG XpOvo. Euyopiotd emiong toug yoveic pov yua tnv n0ikn vroostpién mov
pov mapeiyov to doTnie o Td Kot Kb’ OAN TN SIIPKELD TOV GTOLODV LoV KOOMG Kot
TOVG KOPAKOVG LoV GIAOVG Yo T oTNPEN, TN GLUTOPACTOCT) KoL TNV KATavonon

TOLG.



ITEPIAHYH

AV 1 HEAETN €pELVA VO EVTOTIGEL Ol OKPIPAOC ivat ToL HETAPBOMKA LOVOTATLO TTOL
€UVooUVTOL Katd TNV pebavoyéveon £xoviag og vEo TPOGEYYIST TNV ¥PpNomn Kot
petatponn tov CO, oe CHy ¥pnoHoTotdVTOS TOV HETOAMKO GTOLXEOKO Gidnpo (Zero
Valent Iron: ZVI) kot v ovaepoPfio kokk®on A0, ITToAAéc pehétec €yovv
ypnowonomoetl o ZVI yio v tOveon g avaepoPilag ydvevong omofANToV Kot
Apdtov. Méypt otiypng, ORmc, £xovv yivel AMyec épevveg oyeTikd pe T ypnon tov ZVI
Kol NG oavoepoPlag Kokkddovg 1vog ywoo T petatpomy tov CO; ®g povadikov
avOpakikov vrootpmpatog ce CHy Ta amotedéopata £6ei&ov OTL Yoo TIg PEATIOTES
cuvinkeg, oe OTL agopd v T tov pH mpoékvye n T pH 6 6tav vrdkerton ce
nuepnoa poduon tov. o v amoterecpatikdtepn T cvykévipwong tov ZVI yia 2
g Lt avaepoPlag Kokk®mdovg 1vog ftav 1 Tt 100 g L INa va gmonuaviodv ot
pikpoProkéc odol yw ™ petatpomny tov CO, oe CHy, ot axdAovbor avocTtoAeig
mpootédnkay avesdptnto: aviiPotikd yw v avactoAr] Poktnpiov, BES yia v
avaotoAn Tov peboavoydovov kot CHCl3 v v avactoAdr] tov Baxtnpiov Kot tov
pebavoyovov. Ta aroteréopota £de1&av 0Tl 6TV TPpooTédnKav avtifrotikd, dev lyov
kapio apvntikny emnidpacn ot petatponn tov CO;z oe CHy kot oTIg TPEIG S1OPOPETIKES
ocvykevipaooelg ZVI. Avtd odeiyver 601t to CO2 petatpéneton oe CHy péow tov
hydrogenotrophic methanogens kot  cupfoAn t@v homoacetogens fitov apeintéa. H
avaepOPio KoKkmONG A Tov ekteédnie og 100 g Lt zVI (mov mapnyaye 31 mL CH,4 og
288 mpeg) onuovpynoe popunkikd o&H (172 mg L'l) ®G KOLPLO TINTIKO Amapo 0EL OTIg
TPOTEG 72 MPES KOl OTN GLVEXEWN PEWOONKE OTASIOKA VD 1 €KOECT] TNG KOKKDIOLG
AMonng oe ZVI xou BES dgv elye og amotéieopa v onuovpyic CHs xor
cvoowpevon T@v VFA’S, omote petd and 192 opeg n cvykévipwon popunkikod o&€og,
o&Kov 0&Eog kol pomovikoy o&Eog Ntav 600 mg LY 427 mg Lt kon 76 mg Lt

avTicTolyO.

A&Ee1g KAEWOA: AvoepOfia KOKKMONG 1ADG, xp1on 010EEWiov Tov dvOpaka, GTOTYELKOG

6idnpog, VOPoyOVOTPOPOL peBavoydvot, oikoyéveon, uebddvio.

Vi



ABSTRACT

This study investigates exactly which metabolic pathways are favored by a new
approach where there is utilization and conversion of CO, to CH,4 by using Zero Valent
Iron (ZV1) and anaerobic granular sludge. Numerous studies have used ZVI to stimulate
the anaerobic digestion of waste and wastewater. Up to date however, little research has
been done on the use of ZV1 and anaerobic granular sludge for the conversion of CO, as
a sole carbon substrate to CH,4. The results showed that at initial pH of 6 under daily pH
regulation contributed to substantial CH, production. For the most effective
concentration value of ZV1 for 2 g L™ anaerobic granular sludge was the value of 100 g
L™, To point out the microbial pathways for CO, conversion to CH, the following
inhibitors were independently added: antibiotics for bacteria inhibition, BES for
methanogens inhibition and CHCI; for inhibition of bacteria and methanogens. Results
showed that when antibiotics were added, they did not have any negative effect on CO,
conversion to CHj. This demonstrates that CO, is converted to CH,; through
hydrogenotrophic methanogens and the contribution of homoacetogens was negligible.
The anaerobic granular sludge exposed to 100 g L™ ZVI (produced 31 mL CH, at 288
h) has generated formic acid (172 mg L) as the main volatile fatty acid in the first 72 h
and then it was gradually decreased. The exposure of granular sludge to ZVI and BES
resulted in no generation of CH,4 and accumulation of VFAs so after 192 h the formic
acid, acetic acid and propionic acid concentration was 600 mg L?, 427 mg L™ and 76
mg L™ respectively.

Keywords: anaerobic granular sludge, CO, utilization, homoacetogenesis,

hydrogenotrophic methanogens, Zero Valent iron, methane
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