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Me v oAokApmon G SmAOUATIKNG Hov epyaciog Oa noela va arevfive daitepeg
gvyoplotieg otov emPAET®OV kabnynt) pov Ap. Iodvvn Bupidn yio v evkaipio mov
pov £dmaoe va acyoAnfm pe avtd to BEpa kabmg Kot TV EUTIGTOGHVI TOV LoV E£JE1EE.
Tov guyaplot®d yio v kaBodynomn, T YVAOGELS TOL oL Tapelye KOl YL TV Qyoym
ovvepyacio pog. Oeeilm va exppdom TIc Beppréc pov guyoplotieg ot JOUKTOPIKO
eovttplo Aéomotva Kovotavtivov yuo tnv apépiotn vroostipién, tnv moAlvtiun Bondeia,
TIG YVOGELS Kol TIG GUUPBOVAEG TOV LoV TTPOGPEPE KATA TNV OBPKELN EKTANPOCNS TG
napovoos épevvoc. IlapdAinia, evxaplotd Oepud Kol TO OOAKTOPIKO QOLTNTH
[Moavayuwt Xopaidaumovs. Térog, Oa Bela va angvBive €va peydio gvyaplot®d otV
OIKOYEVELDL IOV KO GTOVG PIAOLG LoV Yol TV oTNPIEN Kot TNV KATavOonon o€ OAN v

OLIPKELNL TOV GTOVODV LLOV.



HEPIAHYH

Ot avéovoueveg TayKOGUIES OVIIOLYIEG GYETIKA e TNV aWENCT TOV OYKOL TMOV
amoppupdtTov, TV vIepfépuavon tov TAAVATH Kot TV €£ApTnon amd T OpLKTA
KOOOUO MG TPWTOYEVELG TNYEG EVEPYELNG EXOVLV TOVAOGEL TNV £PELVA Y1d T dlodKaciol
avaepoOPiag ymdvevong Kot Tig TolvmAokotnteg e, H drodkasio avaepdprog yovevong,
gtva ) KOpla Ty mopaywyns Prooepiov Kot amoteAeiton omd o froloyikn dtodikocio
Te000pmV otadiov Vo avaepofieg cvvOnKec. AldQopec OUAOEC KPOOPYOVIGUDV
dlomovv opyavikd omdPfAnta ®ote va emtevybel m mopaywmynq tov Prooepiov. To
Broaépto givar éva peiypa mov amoteAeite kuping amd pedavio (CHa) kot 610&eidio tov
avOpaka (CO2) pe pukpég TocotnTEG ALV aEepimv OmwS VOPOOELo (H2S), appwvia (NHz)
K.A. To aéplo mov €xel evepyetaxn kar owovoptkn a&io eivon 1o CHa gmopévemg eivon
emBountd vo petotponel 10 Ploaéplo oTo PeYOADTEPO duvaTO TOGOOTO KAHUPOV
Blopebaviov. To Popebavio pmopel va ypnoipomonbel g avavedoiun Tnyn evePyelag
Yoo TOpoy®yn MAEKTPIKNG evéPyelag, OEppaven Kot KOUGIHOL EVA TO YWOVEUEVO

vroAeypo propet va ypnoiponombet og Alracpo.

2mv mopovoo SIMAGUOTIKY €pyacia  mpaypoatomoinkoy 3  SlapopeETIKE
TEPAUATO. XTO TPAOTO UEPOGS, dlepevviOnke N mapaymyn pebaviov pe ypron avaepdpog
KOKK®ONG Adomng, opov ydhoktog (Cheese way) kau ex-situ mposbnkn vépoyodvov. To
péytoto g mapoywyns CHa dwakpiveton v 35" puépa 6mov 10 T060GTO TOL pebaviov
otavel mepimov 1o 70 %. X10 debtEPO okéAog peretnOnke n petatponny CO2 oe CHa
YPNOOTOLDVTAS okOVN o1dnpov pundevikod obévovg (PZVI), avoepdpio. kokkmONg
Aaomn kot dtedvpa drrtavOpaxikov vatpiov (NaHCO3) pe divatpio EDTA (Na2EDTA).
Koatd mv odpkewn g avtidpaong tov odnpov pe 10 drtavOpaxikd vartplo,
oynuatifetar éva madntikd otpopa ownpitn (FECO3) oty empdvela Tov Gidnpov, pe
OTOTEAECLO. VO, OVOCTEAAEL TNV TEPAUTEP® TOPOY®YN VOPOYOVOL. g €K TOLTOV,
TPOKEWEVOD VO OTOTPOATEL O GYNUATICUOS TOV GONpitn Kol vo OoAvBel pepikd o Non
oynuatiiopevog owdnpitng, depevvndnke n ypnon tov EDTA 610 cvompo. Etopévac,
TpaypatoromOnkay dvo mepapata, To Eva o€ avaroyio Fe:EDTA 3:1 kot 1o devtepo o€
avaloyia 1:1. £10 té€log ToVv TpdTOL KVKAOVL, 17" pépa yio avaroyio FE:EDTA 3:1 ko
23" pépa v avaroyio 1:1 vanpée nepimov 37 % wor 40 % péyiot mopaymyr CHa cto
delypo Fe-EDTA-antib avtictouya.
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ABSTRACT

Growing global concerns about increasing volumes of waste, global warming and
reliance on fossil fuels as primary energy sources have stimulated research into the
anaerobic digestion process and its complexities. The anaerobic digestion process is the
main source of biogas production and consists of a four-stage biological process under
anaerobic conditions. Various groups of microorganisms break down organic waste to
achieve biogas production. Biogas is a mixture consisting mainly of methane (CH4) and
carbon dioxide (CO2) with small amounts of other gases such as hydrogen sulfide (H2S),
ammonia (NHz), etc. The gas that has energy and economic value is CHa, so it is desirable
to convert biogas to the largest possible percentage of pure biomethane. Biomethane can
be used as a renewable energy source for electricity, heating, and fuel production while

digestate can be used as fertilizer.

In this diploma thesis, 3 different experiments were performed. In the first part,
methane production using anaerobic granular sludge, cheese way and ex-situ hydrogen
was investigated. The maximum CHa production is observed on the 35th day when the
percentage of methane reaches about 70 %. The second part was regarding the conversion
of CO2 to CH4 using zero valent iron powder (PZVI), anaerobic granular sludge and
sodium bicarbonate (NaHCO3) solution with disodium EDTA (Na:EDTA). Therefore, to
prevent the formation and partially dissolve the already formed siderite, the use of EDTA
was investigated. Thus, two experiments were performed, one with a Fe:EDTA in the
ratio of 3:1 and the third with a ratio of 1:1. At the end of the first cycle, day 17 for
Fe:EDTA ratio 3:1 and day 23 for ratio 1:1 there was 37 % and 40 % maximum CH4

respectively.
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