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H €ykplon tng S16aKTOPLKAG SLaTPLBrg amo tnv Avwtdtn IXoAn XnUKwWV MnXavikwy
Tou E.M.MoAutexveiou dev umodnAwvel amodoxn Twv yVwuwv tou cuyypadea. (N.
5343/1932, ‘ApBpo 202).



EYXAPIZTIEZ

H ekmovnon tng mapovoag Stdaktoplkng dlatplpng vAomolBnke oto epyactiplo MNeptBal\ovTikng
Erotpung kot Texvoloyiag tng ZxoAng Xnuikwv Mnxavikwv tou EBvikol Metodflou MoAuteyveiou.
H oAokAnpwon plag Stdaktoptkng Statplprg 6 Ba pmopovoe mapd va amoteAel Eva pkpo AlBo otnv
oévan TPOOTIABela €VOG gpeuvnT va Katavoel Kal va mAUel mpoPAnuata. Qotdéco pe TNV
oAokAnpwaon tng mapouoag SLdakTtopkng SlatplBhg KAelvel Evag HeyAdAog KUKAOG epyaciwy, Kol Ba
NnBela va euxaplotow OAOUC OOOUC CUVESPaAVY, GANOG TIEPLOCOTEPO Kol AAAOG AlyOTEpO, OTnV
oAokAnpwaon autou.

Q&AW va euxaplotnow Bepud, Tov aflaydnnto kabnyntr pou Xnueiag oto AUkelo, pwnv AlevBuvtn
Tou levikoU Xnuelou tou Kpdtoug, k. Aovion @paykdto, TOCO ylati pE €KOVE va ayamniow Tn
Xnuela, 600 Kuplwg, ylati pe 6i6age Tov TPOMO LE TOV OMolo MPEMEL Vo OKEDTETAL EVag AvOPwWITOg
TIou B€AeL vaL aoOANBEL e TIG BETIKEG ETULOTNEG.

Euxoplotw Bepua, Vo peydloug “Sackaloug tng Oeppoduvaplkng”, Toug Kabnynteg tng IXoANng
Xnuikwv Mnxavikwv tou EMM k. Anuntplo Taold kat k. Kuptdko Maocaféta, S10TL ATav oL mpwTol
ETULOTHOVEG TIOU HE €KAVOV VO KATOAABW TWE HEAETAS £1¢ BABog €va emoTnUovikd TpoBAnUa.
AmotéAeoayv MPOTUTIA HoU Katd T doitnor) pou oto MoAuteyveio kot Bewpw TIUA KOV TIOU TOUC ixa
KaBnyntég.

AmeuBUvw £va peyalo «euxaplotw» otnv enBAénovoa Kabnyntpla ka. Mapila Aoilidou, n omoia pe
v KaBodnynon TG, TG MOAUTLIEG VOUBETHOELG TTIOU OV TTAPELXE KAL TNV aydrn tng, cUVERAAE Ta
pEylota atnv oAokArpwan tng StatptPic.

Oepuég guyoploTieg ameuBUVW oto HEAN TNG OUUPBOUAEUTIKAG ETULTPOTAG, TNV AvarmmAnpwipla
KaBnyntpla ka. Awkatepivn — lwavva Xapoahdpnoug kat thv Emikoupo KaBnyntpla ka. MaySainvr
Kpokida yla Tig kateuBuvtrpleg UTOSEIEELS KOl TNV ayaoTr ouvePyaoia TIou ou Tapeiyav.

Emiong, suxoplotw TOo Addktopa Anuntpto Moalapr kot tov MoAtikd Mnxavikd Mavayutn
Mavvitoa ylo TN onUAvTiKy Toug cUpPOAn Katd tn ouyypadn tng SlatptPAc, OmMwe Kol OAo TO
npoowrikd tng Movadag Emiotipng kat Texvoloyiag MeplBdAAovto¢ NG IXOANG XnUIKWV
Mnxavikwy Tou EMM.

EmumAéov, BéAw va esuxaplotiow tn Notdoo Mmoupvtolvn yla TV amoAutn Katovonon Kot
OUMMaPAoTaon TNG 0TV MPAYMATWwon Twv ¢lhodofLwv pou.

O&é\w va suyoplotiow Wolaitepa tov adepdd pou, Nikodao Mapyapitn, yla tTnv TOCO GHUAVTLKA
ouvelodopd Tou, KUPLWG OTa OPXLKA OTASLA EVACXOANOHG LOU LIE TIG BETIKEG ETUOTHIEG.

TéNoG, £va LeYAAO €UXAPLOTW OTOUG YoVeig pou, lwavvn Mapyapitn kat ABavacio Bllavtwvn, mou
pe otnpiov oamd Ta MPWTA Hou PBApato kot KoBOAn TN SLApPKELX TNG EPEUVNTIKAG OUTAG
npoonadelac, Sltadpapatilovrag Tov KaBopLoTIKOTEPO POAO WOTE VA UMOPECW VA GTACW WG E6W.

H S18aktopikr SLatplPr] aplepwWVETAL OTOUG YOVELS LOU Kal Tov adepdo pou.



NepiAnyn

Ta Bloamodoun oo OLKLAKA OmoPPLUUAT AVIUTPOCWIEUOUV €VA ONHOVTIKO HEPOG TNG GUVOALKAG
TIOPAYOUEVNG TIOOOTNTAC TWV OLKIOKWY OIOPPLUUATWY, N opBoloyikn emefepyacia Twv omoiwv
kaBlotatal emtaktikg ya tn Buwodn Staxelplon autol Tou pevpatog Twv amoPfAntwv. O
Bloloyikég pEBodol emefepyaociag, omwg n aegpofia Plohoyikr enefepyacio-kopnootonoinon,
aroteAoUV eVOAAAKTIKOUG TPOTIOUG €MEEEPYAOLOC TWV BLOOMOSOUNGIUWY OKLOKWY OTOPPLUUATWY
LE TOUuG omoiou¢ Suvatal va emiteuxBel n enetepyacia, n AvAKTNON Kal N AvAKUKAWON TOUG,
OUUBAAAOVTAG PE QUTO TOV TPOMO Ot TMANBwpPA TEPIBAANOVIIKWY, OLKOVOULKWY KOl KOLVWVLIKWV
odeAwv.

H olklakn kopmootomnoinon duvatal va amoteAEoeL pia SUVALKA TIPOCEYYLON YL TNV AmoSoTIKOTEPN
Slaxeiplon Twv BLOATTOSOUACLUWY OLKLOKWY OMOPPLUUATWY 0 OAO TO cUOTNUO TNG SLAXELPLOTLKAG
oAvoidag (oculhoyn, petadopd, emefepyacia Kal emavoayxpnolponoinon). EMopévwg, o oToxXog TG
napoloag S16aKTopLkAg Slatplpng eivat n Siepelivnon tng eneepyaciag Kol emavaypnollonoinong
TWV BLOOTTOSOUACLUWY OLKLOKWY QTIOPPLUUATWY HUE TN XPon TPOTUNOU  CGUOTHHOTOC OLKLAKNG
KOUTTIOOTOTIOINGoNG, TO Oomoio Ba Umopel va XpNoLUOTOLE(TAL AUTOVOUA OO KABE VOLKOKUPLO, YLa Tn
Slaxeiplon NG pong autng twv amoPAntwy. MNa tnv eniteuén autol Tou OTOXOU OXESLACTNKE Kol
KOTAOKEUAOTNKE TIPOTUTIOG OLKLOKOC Kopmoaotonolnthg and tn Movada MeptBarloviikng EMotiung
kot Texvoloyiag tou EMIM. Mpaypatonotidnkav meLpaaTikol KUKAOL 0TOUC OMoioug AeLtoUpynoe Kal
alohoynBnke TOo MPOTUTIO CUCTNUO KOWmootomnoinong, e to omoio Suvatal va emiteuxBel n
enefepyacio SLadOPETIKWY ULYHATWY TwV BloamoSounoluwy owlokwy arnoBAntwy. H afloAdynon
TNG AMOTEAEGUATIKOTNTOG KAl TNC AELTOUPYLKOTNTAG TOU cuoThuatog Baaciotnke (a) otov €éAeyxo Kol
oTNV mapakoAouOnon UG OELPAC TIEPOUATIKWY £PapUoywV evidg Tou Bloaviidpootrpa, Omou
e€eliooetal n Slepyaoia tng kopmootomnoinong, (B) oto Xapaktnplopd Tng MOLOTNTAC TOU TEAKOU
TPOIOVTOG (KOUMOOoT) Kal (y) otV MPooopoilwaon TN KWNTIKAG OVTLOPACEWVY TNG KOUTOOTOMOINoNG
avadopLKa e TN BLoamodopnon Twy MINTIKWY OTEPEWV TOU UTTOOTPWHLATOC.

O oxe6l00pOC KOl N KATAOKEUN TOU OUOTAUATOC KOoumootomoinong adopd ot KAELoTOU TUTOU
Boavtidpaotrpa acuvexoug tpododooiag. H eloodog tou UAwoUL Ttpododooiag, kabBwg kat n
pnxavikn avadeucon Tmpaypatomolouvtal xelpokivnta. H Suvapkdétnta emefepyacioc Tou
ouotAuartog eivotl 60L opyavikol UALKoU. To teAlkd mpoidv cuMAéyetal amd elSIKA oxedlaopéva
OoUPTAPLA OTO KATW UEPOG TOU QVTLSPAOTIPA, EVW TAUTOXPOVA, UTIAPXEL N Suvatdtnta cUAAOYNG Kal
QITOUAKPUVONG TWV TIOPOYOUEVWY CTPOYYLOUATWV.

3TO MPWTO OTASL0 TNG OELOAOYNONG TOU CUOCTHHATOC HEAETAONKAV OpXLKA TPOdLU KOl piypota
QUTWV TIOU QITOTEAECAV TO UTOOTPWHA Tpododooiag Tou avidpaotrpa. H cUvBeon Twv UyUATWY
tpododoaiag mpaypatonolBnke pe Baon tn SLAOECIUOTNTA TWV OLKIOKWY QTIOPPLUUATWY, KABWG
KOl TLG GUGCLKOXNULKECG LOLOTNTEG TOUG, OUTWG WOTE va SlapopdwBolv KATAANAEG apXIKEG CUVONKEG
yia tn Olefaywyn twv Slepyacwv TG Kopmootomoinong. H peAétn tng Slepyaciag Ing
KOUTOOTOMOINGONG, £XEL TPELG ETMULUEPOUC OTOXOUG. ApXLKO OTOXO amoTeAEL 0 UTIOAOYLOUOC ToU Xpdvou
mou amatteital yia vo oAokAnpwOel n avtidpacn oto e€owteplkd tou PBloavtdpaotipa. Ta
TELPALATLKA ammoTeAéopata £6€L€av OTL LETA To TEpAC 18-20 nuepwv amo tv evapén tng Stepyaociag
oL avTLOpACELS 0TO E0WTEPLKO Tou avtibpaotipa £xouv oAoKANPwOEel, KaOw¢ oL PaokEC MAPAUETPOL
mou ennpedlouv tn Slepyacia opalomnolovvrtal otadlakd. EMopevo otdxo anotéAece n HeAETN TOU
Aéyou C/N oto umootpwua, mou amoteAel t Baowkr (cVpdwva pe tn BLBAloypadia) mapdustpo
ennpong tng Siepyaociag, ala kat ofloAdynong tou TeAlkoU TmpPoiovtog. Ma To oKomod outod



oxedlaotnkayv Kol LeAeTAONKOV TIEpapOTIKOL KUKAOL pe apxtkoUg Adyoug C/N oto umootpwa (20,30
kal 40). Ta amoteAéopota £6el€av nwg n Slepyaocia NG KOopmootonolnong eviog Tou MPOTUTIOU
avTdpaotrpa e€eAlOCETAL LKOWVOTIOLNTIKA 08 OAOL TOL UTTOOTPWHATA E TOUG SLadopeTIKOUC apXLKOUG
Aoyoug C/N. Qotooo, os umootpwpato He apxtkd Aoyo C/N=30 n Siepyacia tng kopmootonoinong
€VTOC TOu Tpotunou PBloaviidpaothpa spudavilel tn PEAToTn €€€AEN, evw €€looU KAVOTIOLNTIKNA
napouotaletal n eEEAEN NG Slepyaoiog Kol O UTIOOTPWHATA He apXlkoU¢ Adyoug C/N=40. 3t
UTIOOTPWHOTA UE HIKPOTEPO apXLko Aoyo C/N (20) n Siepyaoia efehicosTatl Opalwe, Xwpis, OHwWE, va
elvat n BéAtiotn duvatn. O tpitog otdXog TG HEALTNG TG Slepyaciag adopd otnv enidpacn tng
XpNong mpooBEtwy (mplovidl, OpuUKTA, WPLHO KOUMOOT) OTO UTOOTpWHA TOoO0 otnv €€EALEN TNC
Slepyaoiag 600 Kal otn BeATiwon Twy LBLOTATWY TOU TEAKOU TIPOIOVTOC. JUUTEPACUATIKA, KATA TOV
€Aeyxo Kol TNV MapoKoAoUONON TWV MELPAUATIKWY £POPUOYWY TIAPATNPNBNKE OTL Ol KPLOLUES
AELITOUPYLKEG TOPAUETPOL TNG Bepuokpaociag, TG uypaciag Kal tou ofuyovou eEeAixBnkav oe
emOLUNTO €UPOC TIHWV, OMWC QUTO amalteital ywo TNV agpofla Bloloyikn emefepyoocia twv
armoPAATWV. To YEYOVOC QUTO ammodidetal oTIc eAeyXOpeVEG ouvOnKeg avadeuong Kal agpLopol Tou
0pyaVvIKOU UALKOU &vtog tou Bloavtidpaotripa. Ol €UVOIKEC QUTEG OUVONKEG CUVTEAEcAvV oTnV
KOTOVAAWGON MEPOUC TOU TIEPLEXOUEVOU OALKOU OpyavikoU AavOpaKo TOU UTIOOTPWHOTOC KOL OTLG
ONUOVTLKEG OMWAELEG OPYAVIKNG OUCLOC KUPLWE KATA Ta MpwTa otddla TG KOUMoatonoinong, 6mou
N UIKpoBLokn 8paatnpLoTnTa ATAV EVIOVOTEPN. AOYW TWV QIOTEAECHUATIKWY SlEpYAcLWY avadeuong
KOL OEPLOMOU TOU OpyavikoU UAKOU O ouvbuaopd LE TNV TOPOUCLO SLOYKWTIKWYV HECWV (TLYX.
OPUKTA), TA OMHWVIAKA LOVTO Oofeldwvovtal TPOoC VITPLKA (vitpomoinon), emPefaliwvovrag tnv
mapouasia Twv amaltolHeVWY agpOPLwY cuvONKWY O0To UMOOTPpwWHA. Me TNV TPocBnKn OpUKTWV
UALKWV OTwg o {edAB0C, 0 BPULKOUALTNG KoL O TIEPALTNG OTIG MEPLOCOTEPEC OO TIG TIELPAUATIKEG
ebapuoyég, Slamotwdnke OtL BeAtiwvovtal ol Slepyacie¢ tNG Kopmootomnmoinong evidg Ttou
Boavtidpaotipa. H mapoucia TwWV OPUKTWV TPOTOTOLEL TG PUOIKEC LOLOTNTEG TOU OPYOVLKOU
UTIOOTPWHOTOG UE TNV amoppodnon vepol Kal PE TNV alfnon Tou opwdoug TOU UTIOOTPWOTOG.
ElSkOTEPA OTNV MepimTwon tn¢ mpooOnkng (eoABou mapatnpndnke Kal n mpoopodnon OUUWVIAS
KOl O LWVLAKWVY CUVTEAWVTAG 0T PElwon TwV anMwAELWY alwTou.

To &eUtepo otAdLo TNG AfLoAGYNONC TOU CUCTATOC KOUTTOOTOMOLNONG QIMOTEAECE O XAPAKTNPLOUOG
NG OLOTNTOC TOU TOPOYOUEVOU KOUMOoT pe Bdon to Babuod wpipaveng kat otabepomnoinong tou. O
XOPAKTNPLOUOE TOU TEALKOU TIpOoiovTog mMepAAUPBAVEL TOV TPOCSLOPLOUO TwV GUCLKWY, XNHLKWVY Kal
BloAoylkwv TOU LOLOTATWY OE OXEON ME aAVIioTOLXoUuG Oelkteg Mou mpoteivovtal amo tn Siebvn
erotnuovikn BiBAloypadia, kabwe kot pe Baon molotikég mpodilaypadEg ou mapouolalovial o
€0VIKO, gupwmaiko Kal SleBvEC emimedo. Q¢ MPOC TIG GUCIKOXNULIKEG LOLOTNTEG TOU TIOPAYOLEVOU
KOUTOOT, N TEPLEKTLKOTNTA TOU O€ Lypacia Kal To pH gudaviotnkay g eMBUUNTO eVPOG TILWV EVW
n avadoyio C/N KupdvOnke, oOTIC TEPLOCOTEPEG TEPUTTWOELS, O €UVOlKA emineda. EmumAéov, ta
TeAKA mpoiovta mapouciacav UPNAG TTOCOOTO O OPYaVLKr) oUusla VW N TIEPLEKTLKOTNTA TOUG OF
pokpootolxeia (N, K, Mg, Ca) BewpnOnke LKOVOTIOLNTLKA YEYOVOC TO OMOIL0 €ival EVOELKTIKO TNG
mOavng cuvelopopds TwWV UALKWV QUTWV OTOV EUTAOUTIONO Kat TN BeAtiwon Twv GucLlkoxnULKWwY
XOPOKTNPLOTIKWY Twv edadwv Katd tnv evamobeor touc. Q¢ MPog TG avopyaveg HopdEG Tou
a{WTOU, OL CUYKEVTPWOELC TWV OUUWVLAKWY TIOPOUCLACTNKOV XOUNAOTEPEG CUYKPLTIKA LUE OUTEC TWV
viTplkwy Stapopdwvovtag avoloyie¢ NH,"/NO; og €0pog TIUWV Tou Xapaktnpilovral yla WpLHo
KOUmoot. H mpooBnikn opuktwyv, pe KUPLO To (eO0ABO, elxe wC aAmMOTEAEopO T PUBULON TNG
OUVKEVTPWONG TWV OPUWVIOKWY KOl KOT €MEKTAON TWV VITPLKWV KAtd Tt Slepyacio tng
Koumootomnoinong. EmumAéov, n LPNAR TIEPLEKTIKOTNTA TOU KOUTOOT O OPYaviko Alwto Kablotd



€EAEYXOUEVN TNV QmOpPporn OPEMTIKWY OCUCTATIKWY (TLX. viTtplka) oto €dadog pubuilovtag tn
S100e01UOTNTA TOUC PECW TWV SLEPYAOLWV TIOU €MLSPOUV OTNV avopyavoroinon tou alwtou. TEAOG,
Ol OALKEG OUYKeVTpwOoelG Twv Papéwv PetdMwv (Cd, Cu, Cr, Ni, Pb kol Zn) mapouciactnkav
OEANTEEG, €WC KN QVIXVEUOLUEC, KOOWG TA OLKLOKA OPYQVLKA QTOPPIUUOTO TTOU OTTOTEAECOV TO
UALKG Tpododooiag, mpogpyovtal, e OAOUC TOUG TIELPOUATIKOUC KUKAOUG, amd Stahoyr) otnv mnyn.
Avadoplkd pe To BLOAOYLIKA XOPAKTNPLOTIKA, TO TAPAYOUEVO KOUMOOT BewprBnke dpuUTOBpEMTIKO TO
omoio amoteAel €vdelln tng amouociag ¢uToTOLIKWY eVwoewv. EmutAéov, oL ouvbnKeg Twv
TOPATETOUEVWY UPNAWY DepUOKPACLOKWY EMMESWY KOTA TN Slepyacio TG Kopmootomnoinong
OUVETEAECQV OTNV UYELOVOTIOLNGN TWV TEALKWV TIPOLOVIWV.

To teAkd otddio TnG afloAdynong ToU CUCTAUATOG KOUTOOTOTolnoNG adopd oTnV MPOCOUOLWon TNG
KLVNTIKAG TWV avtidpdcswv Blofeldwaong tng opyavikng ouciag ToU UMOOTPWATOC TIPOKELUEVOU VOl
SlepeuvnBel kal va mpoodloploBel o pubBUOC pe TOV OMoio To UTOOoTPpWHA Bloamodoueital Kol o
BaBuOg Bloamodounong TwWV MTINTIKWY OTEPEWV TIOU EMITUYXAVETOL H avaAucon g KWNTIKAG Twv
avtdpaoewv Blofeidbwong adopd otnv KNtk eflowon mMpwing Ta&ng BacllOpevn OTIG ATIWAELEG
TWV TITNTIKWV OTEPEWV KATA TV KOUTOOTOTOLNGCN TOU UNMOOTPpWUATOC. H Tpooapoy Tou HoVTEAOU
KWVNTLKAC TIPWTING TAENG OTA TELPAPATIKA SeSopéva eudaviOTNKE LKAVOTTONTIKY) TOOO TIOLOTIKA
(omTIkr) MpocapUOYr) OG0 KAl TTOCOTLKA.

JUUTIEPACUATIKA, TA SLAPOPETIKA HiypoTa BLOATOSOUNCIUWY OWKLOKWY QTOPPLUUATWY duvatal vo
enefePYAOTOUV QATIOTEAECUATIKA LIE TO TIPOTUTIO CUCTNHA KOUTTOOTOTOLNONC TapdyovTog mopaAAnAo
£val TEALIKO Ttpolov pe mpooTiBéuevn ala To omoio SLABETEL TO AMOLTOUEVO XOPAKTNPLOTIKA YLOL TV
gnmavaypnowlomnoinor Ttou oto €dadog. Emopévwe, To mopov cUoTnUa UMopel va cuPPAAAeL ot
Buwolun owkiakn Slaxeiplon Tou peUUATOC AUTOU TWV OPYOVIKWV OLKLOKWY amoBAnNTwyv Kol otnv
npowbnon TNG eVaANAKTIKAG TPOOEYYLoNG SLAXEPLONG TWV OLKIOKWY AMOBANTWY HECW HLKPWY
QUTOVOUWV SLaTAgEWV.



Summary

Biodegradable waste represents a significant fraction of the solid waste produced, the efficient and
effective treatment of which is imperative for its sustainable management. The biological treatment
of biodegradable waste, such as composting, represents an alternative treatment method through
which recycling and reuse of waste is achieved, contributing to a variety of environmental, financial
and social benefits.

Home composting process has the potential to positively contribute towards a more efficient
approach in the whole biodegradable waste management system (collection, transport, treatment
and reuse) at local or even at national level. The aim of this research is to investigate the treatment
and reuse of biodegradable waste using a prototype composting system. To meet this aim a
prototype composting system was designed from the UNIT OF ENVIRONMENTAL SCIENCE AND
TECHNOLOGY OF NTUA. The evaluation of the effectiveness and efficiency of the system was based
on (a) the control and monitoring of a series of trials inside the bioreactor where composting process
takes place, (b) the quality characterization of the end product (compost) and (c) the reaction
kinetics simulation of the composting process in regard to the biodegradable organic matter losses of
the substrate.

The design and construction of the prototype composting system involves an in-vessel batch feeding
system. The system has a capacity of 60L of organic material whereas the produced leachate is
collected and removed.

The first stage of the system evaluation involves study of several food wastes and their mixtures. The
composition of these mixtures was determined by their availability and their physicochemical
properties aiming to provide the necessary conditions for initiation of the composting process. The
study of the composting process has three objectives. The initial objective is the calculation of the
time that is required for the reaction to be completed in the reactor. The experimental results
showed that after 18-20 days from the beginning of the process the reactions have been completed,
while the basic parameters that influence the process are progressively regularized. The next
objective was the study of the ratio C/N in the substrate, which is (according to bibliography) the
basic parameter that influences the whole process and also the evaluation of the final product. For
this aim different experimental studies with initial ratios C/N (20,30,40) in the substrate were
designed and studied. The results proved that the process of composting in the reactor is developed
well in all the substrates with different initial reasons C/N. However, in substrates with initial ratios
C/N=30 and 40 the process of composting inside the reactor presents the most optimal
development. In substrates with ratio C/N=20 the development of the process is normal, but not at
the same level as in bigger ratios. The third objective of the study of activity has to do with the effect
of the use of additives (mature compost) in the substrate in the development of the process and in
the improvement of the attributes of the final product. During the control and monitoring of the
experimental composting trials, it was found that the critical operating parameters of temperature,
moisture and oxygen evolved in the desired range as required for the aerobic biological treatment of
waste. This was attributed to the controlled conditions of agitation, ventilation and humidification of
the substrate inside the bioreactor. These conditions favoured the partial consumption of the
substrate total organic carbon resulting in significant organic matter losses especially during the early
phase of composting where the microbial activity was more intense. Due to the efficient agitation
and aeration processes of the substrate in combination with the presence of bulking agents



ammonium is oxidized to nitrates (nitrification) thus confirming the presence of aerobic conditions in
the substrate. The addition of mineral materials such as zeolite and perlite, in several composting
trials, was found that improves the composting process in the bioreactor. Particularly in the case of
zeolite addition, ammonia and ammonium adsorption was also observed, contributing to the
reduction of nitrogen losses.

The second stage of the composting system evaluation involves the quality characterization of the
produced compost based on the determination of its maturity and stabilization level. Compost
characterization considers its physical, chemical and biological properties with regard to the
corresponding literature indices as well as in relation to the compost quality specifications at
National, European and International level. With respect to the physicochemical properties, compost
moisture content and pH were within the desired range while the C/N ratio varied, in most cases, at
favourable levels. Moreover, the produced compost was rich in organic matter while the macro-
elements content (N, P, K, Mg, Ca) was considered satisfactory which is indicative of the potential
contribution of the materials in the enrichment and improvement of the physicochemical
characteristics of soils after their application. As for the inorganic forms of nitrogen, ammonium
concentrations were lower than those of nitrates resulting in low NH,"/NOj3 ratios which characterize
mature compost. Nitrate concentrations in compost appeared high with the exception of the
composting trial where zeolite was added, since zeolite ion exchange and adsorption capacity
relative to ammonium ions regulates their concentration and hence that of nitrates. Moreover, the
high organic nitrogen content of compost renders nutrients runoff (e.g. nitrates) in the soil since their
availability is regulated by the factors affecting nitrogen mineralization. Finally, the total
concentrations of heavy metals (Cd, Cu, Cr, Ni, Pb and Zn) are very low. With regard to the biological
characteristics, the produced compost appeared phytothreptic which was indicative of the absence
of phytotoxic compounds.

The final stage of the composting system evaluation refers to the simulation of the bioxidation
reaction kinetics of the VS of the substrate in order to investigate and estimate the biodegradation
rate of reaction and the biodegradation level of the VS that is achieved. The analysis of the
bioxidation reaction kinetics involves a first-order kinetic model based on the VS losses during
composting. The goodness of fit of the first-order kinetic model to the experimental data appeared
satisfactory both qualitatively (visual fitting) and quantitatively.

In conclusion, the different biodegradable waste mixtures can be treated effectively using the in-
vessel composting system while producing a final added value product which has the required
characteristics for land application. Therefore, the composting system can potentially contribute to
the sustainable management of this waste stream and to the promotion of an alternative food
waste management approach through small and autonomous systems.

Vi



KEDAAAIO 1 - EIZATQrH - NOMOGETIKO MAAIZIO

1.1 Ewaywyn
1.2 Ztoxog kal dtapBpwaon tng Stdaktopikng StatptPng
1.3 Nopwko mAaioto Staxeiplong Twv BLoamoSoun oUWV OTEPEWV amoBARTWV
1.4 Opyaviko KAAOUO 0LOTIKWYV OTEPEWV ATIOPBANTWY
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