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Me Vv 0AOKANp®OT| TG TTLYLOKNG LoV epyaciag, Ba nOela va vyapioTiom Tov eTPAET®OV
kaOnynt| Ap. Iodvvn Bopidn yio v moAdtiun aAAd Kot yioo T cvveyn kobodnynon kot
YVOGT TOL POV mapeiye. Oa NOeAA Vo TOV EVYAPIGTIC® WIOUTEPA Y10l TNV EUTIGTOGVVY] TOL
pov £3g1&e, e T0 VoL LoV avaBEGEL TEPAUATO LEYOANG ONIOGIOG KoL LE TO VO OV EMTPENEL
va gpydlopatl oxeddv avtovoua evtdg Tov gpyoactnpiov. Axoua Bo fBela vo guyopleTHcCH
wWwitepa v Adoktopikn eottnTpla Avopovikov Mapia mov €lvve v Kabe pov amopio Kot
pe kabodnyovoe kaf’ OAn v Obpkeld TOV TEPOUATOV Hov. Téloc Oa MBeha va
EVYOPIOTNO® OAOVG TOVG £pYalOUEVOVS €VTOC TOV gpyactnpiov Yoo TV Ponbewa tovg Kot
waitepa ToV 0100KTOPIKO eortnt) Xdapn Zapavion mov pe fondnce anelpoeAdylotes Popeg
KOl TOL amovtovoe o€ Kabe pov kdrespa ywpig mapdmovo. TEloc Ba 10ela va evyoploTom
TNV OKOYEVELD LOV TTOV LoV 6TdOnKe og OA0 LoV T TPOPANHOTO Kot EVYOPIOTO Kol 00EALM

kafnuepwvd Tov Oed mov Tovg £xel KOVTA Hov kot Tov pe Bonbdel kad® OAn v ddpkela ™G

Cong Hov.



HEPIAHYH

YKOmOC TG TapoVonG HEAETNG NTav 0 kabaplopog kat n avoBaduon tov Pooegpiov mpog
napaywyn kabopov Popebaviov, kdvovtag ypon oKOVNG HETOAAIKOD GLONPOV UNdEVIKOD
oBévoug (Zero Valent Iron - ZVI) ko avaepdpiog kokkddovg wvog (Granular Sludge - GS),
Kot €goviog 1o O10&eido tov dvBpaka, g povn myn dvlpaxo. H avoepodfio ydveym
armotelel oamd TG TALV Owdedouéveg peBddovg otov Topéa NG MEPPOUAAOVTIKNG
Broteyvoroyiag. IIpodkertan yoo o Proroyikn depyasio tecodpwv Pacik®v otadimv, pHésa
0T0 OO0l 01 J1APOpPES UIKPOPLaKeES opades cuvepyaloviol HETOED TOV, HE OMOTEAEGUO VO
emtevyfel n mwapaywyn tov Proaepiov. To Poaépro eivor Eva aéplo petypo mov amoteleiton
kuping and CH4 kot CO2 kot og pikpdtepa mocootd and No, HoS k... ATd ta aépla avtd 0
povo mov €xet evepyelakn agio etvar to CH4 ko cvvendg etvon embount) N petaTpony oV
Bloaepiov og 660 TO dvvOTd pPEYOADTEPA TOCOGTA KoBopoy pebaviov. v cuykekpluévn
peAéTn mpaypatomomonkay 2 kopieg mepapatikés pEbodot o1 omoieg ympiloviav amd 2 uépn
n ke pio. H mpd™ né€B0d0C apopovoe v HeEAETN TOV HETAPOMK®OV 00DV Kol 1) dEVTEPT
mv avafPdaduion tov Prooepiov oe Popebdvio. o v delaywyn tov mEPAPATOV
ypnoporombnkay dpopeg ovykevipwoels ZVI ko GS. T Popéco akorovndnke 1o
TPOTOKOMO TG avoepdflag ydveyne kor €ywve ypnon Angelidaki media pe emumiéov
npocOnkn 20g/L Sodium Bicarbonate yw va vrapyer woyopd buffer tov pH. Téhog ot
KaAMEpyeleg pvBuiomrav oe éva gopoc PH 6.5-7.5 kor tomoBetOnkav ce eleyyoueveg
ovvOnkec pe Bepuoxpacia 33.3 °C kot avadsvon 100 rpm. To mpdTo mEeipoua eUEAVIcE
aPYIKA, APKETA TPOPANLATA KUPIOE AOY® VYNADY GLYKEVIPMGE®MY 0EVYOVOL Kol al®ToVv. AV
Kot emovoANeinke yopic va mapovclastovy wiitepa mpoPAnuata, dev Ntav dvvatd vo
eoyfodv onpoviikd amoteléopata. Ot akdOAovOeg TEPOUATIKEG SOIKOGIES APOPOVGAV
eEohoxAnpov v avaPdduion epyactnplakd mapayduevov Proaepiov ce Propedavio. Xto
TPMOTO UEPOG TOV TEPOAUATOV QVTOV £YIVE EAEYYOG TNG PEATIGTNG GLYKEVIPOGNG GLONPOL YiaL
™V KOAVTEPN HETATPOTN TOV Proaepiov Kot Bpédnke mwG 1 GLYKEVTIPMOOT UE TNV KOAVTEPN
petatpomn Mrtov ta 75g/L ZVI. v cuvéxewo £yve €Aeyy0g UETATPOTNG EPYACTNPLOKG
napayduevov Proaepiov, and omoPinto xoeé. To Proaépio mov mapaydtav omd TOV
Broavtwdpaoctpa giye péylot ocvykévipoon pebaviov 46.1%. To aépro avtd siwcaydtav og
avtdpacmpes mov mepleiyov 75¢g/L ZVI kor ywotov €leyyog TG petatpomic. Ot

avVTOPACTNPES YPEdoTNKAY €vo ddotnua 13 mepimov nuep®dv PEXPL VO KOTOVOADGOLY TO
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VOPOYOVO Od TOV GidNPO Kot vo. 0dNyNoovV oty mapoywyn pebaviov. Apov £ywve TANpNg
KOTAVAA®GT TOL VIPOYOHVOL, Ol AVTIOPACTHPES TTapovsialay HEYIGTN HETOTPOTN amtd TV 2"
KIOAOG pépo HETA TNV €loaywyn tov Proagpiov amnd tov Proaviodpactipa, YOPIig va
petafdrietal waitepa o PH. Ta eninedo petatpomng nrav g TaEewc tov 94-96% CHa.
Téhog mapatnpnOnke 6Tt pe cvotnuatikny pHOUon Tov PH N peTatpony eivon o ypryopn.

AéEerg KAed1d: Avoepofia KOKK®ONG A0G, METOAAKOC oidnpog undevikov ochévoug,
Bloaépro, Propeddvio, Avapdaduion Broaepiov



ABSTRACT

The purpose of this study was to purify and upgrade the biogas to produce pure biomethane
using (ZVI1) and anaerobic granular sludge (GS), and having carbon dioxide as the sole
carbon source. Anaerobic Digestion is one of the most widely used methods in the field of
environmental biotechnology. It is a biological process of four basic stages, in which the
various microbial groups cooperate with each other, resulting in the production of biogas.
Biogas is a gaseous mixture consisting mainly of CH4 and CO2 and at lower rates of N2,
H2S etc. From these gases only CH4 is of energy value and it is therefore desirable to convert
biogas to as much possible higher percentages of pure methane. In this study, two main
experimental methods were carried out which were separated by 2 parts each. The first
method concerned the study of metabolic pathways and the second the upgrading of biogas
into biomethane. Various concentrations of ZVI and GS were used to perform the
experiments. For biomass, the anaerobic digestion protocol was followed and Angelidaki
media was used with an additional addition of 20g/L Sodium Bicarbonate to have a strong pH
buffer. In the end the cultures were adjusted to a pH range of 6.5-7.5 and placed under
controlled conditions at a temperature of 33.3 ° C and shaking at 100 rpm. The first
experiment initially caused several problems mainly due to high concentrations of oxygen
and nitrogen. Although it was repeated without any problems, it was not possible to find any
significant results. The following experimental procedures related entirely to the upgrading of
biogas to biomethane. In the first part of these experiments the optimal ZVI concentration
was checked for better conversion of biogas and it was found that the concentration with the
best conversion was 75 g/L ZVI. Laboratory-produced biogas conversion from coffee waste
was then tested. Biogas produced by the bioreactor had a maximum methane concentration of
46.1%. This gas was introduced into reactors containing 75 g/L ZVI and conversion control
was performed. The reactors took about 13 days to consume hydrogen from the iron and
produce methane. After full hydrogen consumption, the reactors showed a maximum
conversion from the 2nd day after the introduction of the biogas from the bioreactor, without
changing the pH. Conversion levels were 94-96% CH4. Also, it was observed that with

systemic pH adjustment the conversion is faster.

Key words: Anaerobic granular sludge, Zero valent iron, biogas, biomethane, Biogas
upgrade



