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Evyopicrics

Eyxovtog oloxAnpwaoer ) dimdoupotin pog epyocia, Qo Oéloue va vyopiotioovue 0A0vs 660VG
ovvéfoalav kabopiotika otnv gxmovion s, Apyixd, tov Avaminpwty KaOnyntn tov Tunuotog
Xnukaov Muyovikov k. Miyddn Kopvapo yio v avdbeon tne Oimlwopatikng epyaociog, v

EUTTLOTOTVVH IOV HOG E0e1le Kabw¢ Kal yia Ty Kaboonynon Kol 1o eVvolapspov Tov.

Eidikég evyapioties oy Aidaxtopoa kor emPAETOVOO. THE TOPOVOOS OITAWUATIKNG EPYATIAG,
Mapyopiro, Aopercdrtn, yio. v ayoyn ovovepyooia, v fonbeia, v evldppoven, v eXLoTHUOVIKR
VOoTHPIEN KAl TOV YPOVO IOV UAS aPIEpmoe kKal OAN T JlapKelo THE TOADUNVHGS EVATYOINONS

nag aro gpyaotipio Bioynuixng Miyovirng xai Teyvoloyiag Hepifalloviog.

Oa Oiloue va evyapiotioovue emions, tov Enikovpo Kabnyntny k. lwdvvy Kodxo xar tov
Erikovpo KaOnynty k. Xpiotaxn Ilopooxeva tov Tunquotos Xnuurxov Mnyovikov Tov

Hoavemoruiov Hotpdv yia ™ oopuetoxn To0¢ oY ECETOTTIKY EXITPOTH.

Téhog, éva ueydlo evyaplotd ota uein tov gpyaotnpiov tov Tunuoatog Xnuikdv Muyovikov,
Kowvotaviiva. Toiykov , Océdwpo Byevip kor Kwvoravtivo Xtovpomovio yio v avidiotedn
Ponbsia wov pog TPocépepay OmOTE TOVG YPELOOTHKOUE KOHWMS Kal yio. v aueon otipiln Tovg.
Eriong, Oa 0élaue va svyopiotioovus 0L0vg TODS GOUPOITNHTES HOS OTO EPYOOTHPLO Broynuixng
Mnyovikng kou Teyvoloyias IlepifiaAlovios yia v o1opuoppwaon evos KAOTOS Tov Ekave TH

00DAELG OGS TIO EDKOAN KO ECOLPETIKG, EVYOPLOTH.



HHEPIAHYH

H moapoaywoyn evépyelog a&lomoiovrog Propdlo kot anopinta Oempeitor g pio and t1g TAéov
Kuplopyeg avavedoueg TNYEC evépyelag tov uéAlovtog. H avaepofia yovevorn eivar pio
dlepyaoio mwov vadyetal oTiG Plroynpikég diepyocieg mapayOYNS MAEKTPIKNG EVEPYELNS OO
Bropala. Adpopa €idn Propdloc pUmopodv vo, cuyY®VELTODV avaepOPio OMUIOVPYOVTOS EVal

OLOLOYEVES piypa, avEAvovTog TV omddoo.

H mopovca dumhopotikn epyacio exikevipdbnke omv a&l0moinoTn TV aypoToKTNVOTPOPIKOY
amoPANTOV, OTMC VTOAEIUUATO EPODTOV KOl AOYOVIK®OV, amdPfAnte Povctaciov, yoyporivua,
amOPANTA CEAYEIOL K.0.. XVYKEKPIUEVQ, YPMOLOTOMONKay Tpio, GEVAPLO TPOPOSOGIDY TOV
omolmV Ol TEPIEKTIKOTNTEG &ival OElyHo TOV TOGOGTOV OTOPANTOV TPLDV OlOPOPETIKMY

TEPLOYADV.

[epdpata avaepdPlag cuyymvevong mpoyuatomomnkay pe ypnomn TPV SloPOPETIKOV
vrooTpoUdTtOV, To omoio 01eENYOncav o€ HovoPAOUo GUGTNUA CVTIOPUGTHPOV GVLVEYOVC
Aertovpyiag (CSTRS), pe 600 drapopetikovg vdpavAkong ypovoug tapauovis (HRT) 37 nuépeg
Kot 25 nuépec 1o kabéva. To kdbe VITOGTPOUL OTWE EMMONKE TPONYOLUEVOC TEPLEYEL TPDTEG

VAEG TTOL TTAPAYOVTOL GO TIG YEMPYIKEC Lovadeg Ayaiog, Aptag ol Ilpéfelag.

[MapatnprOnke 6T MO amoteAespatikd Ntav to anotedéspata o HRT 37 nuepov, apov kot o
Tpilo. cLGTAUATO TOPoVGiacaY TN KEYOADTEPT GTOBEPOTNTO OGOV AVAPOPH TNV TOPUYWYH CE
oavtd 10 ypovo. Emmiéov, £Eywve peta-emeepyacio TOL  YOVELHEVOL  VTOAEIUMOTOC,
YPNOLOTOLOVTIOG TO VYPO KAAGLO TNG OTOPPONG Yo, dmbnon péow peuPpoavav vavodmonong
Kot vrepdMONoNG, e OTOYO TN UEIMON TOL OPYOVIKOD (POPTIOL KOl TEAIKA TNV AGPAAESTEP
owbeon tovg o©tTo TEPPAAAOV Kol TNV TEPETOp®  EKHETAAAELON TOLG (YPNOM  ®G
edapofertiotikd). To oteped KAAOHA TNG OTOPPONG YPNCLOTOMONKE Y10 KOUTOGTOMOINGT LLE
YPNON YOOCK®ANK®V, mapokolovbdvtag v avartuén, v opipavon kot ) Ovnopdmta

AUTOV KAT® ond eAeyyOUeVES TEPPAALOVTIKES GUVOTKEG.
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l. OEQPHTIKO MEPOX
1.1. To Evepyswoxo mpofinpa

To gvepyelokd npoPAnua €xet Tic pileg TOV OTIC GLVETEIEG TNG EVEPYEINKNG KPIoNG Kol AmoTENET
m Pooikn cvvénewn ¢ peteEeMKTIKNG Topeing mov akoAovdnce. To cuykekpyévo {nTnua
aQeopd. To yeyovog OTL eml TG ovciog 6ev TPUYUATOTOMONKAY OAAAYEG GTN GLGYKETION TOV
EVEPYEWKMV OmODEUATOV TOL JOPKADC LEIDVOVTIOL UE TIS ATOLTNOELS KATUVAA®ONG EVEPYELOS
OV JOPKMG OLEAVOVTOL AVOQEPETOL OTIV HOVILMOC GVIOT) KOTOVOWUN EKUETAAAELONG TOV
EVEPYEWNKMV TOPOV KOL NG OdUVOIOG VO ETOVAKOUWEL TO €VEPYENKO  160LVY10.
XopokTnploTikd €ivol To TOG00TO OTMC OMOKOAVTTEL £PELVO TTOL AQPOPG TNV KOTHUVOUN
TPWTOYEVOLG evEPYELOG TO 1999: To mETPEAALO ¥PNCILOTOIONKE KOTA £V, GUVTPITTIKO TOGOGTO
7ov avépyetal 6to 81% (amd to omoio 10 42% Katavad®OnKe Yo TOPAy®YN NAEKTPIGUOD Kol
70 39% Y100 GAAES YPNOELS) ) GLVEICPOPE TOL PLGIKOV aepiov aviABe Poiig oto 18%, evad povo
t0 1% TG GLVOAIKNG TAYKOCUIOG TOPAYOYNG EVEPYEWG TPOEPYOTAV amd GAAEG TNYEC WE

KupoTep TV YpHom GvOpaxa (N. Avdpitcog, Evépyesia kot TTepipdiiov).
To gvepyerakd mpofinpa S1opOp@OVETAL AVAIVTIKOTEPO. 6TIS £ENG TAPARETPOVGS:

o Tnv emPorn awéfoewv oTIc TWES TNG EVEPYELONG, 1| OTOI0L HETAPEPETAL MG OOENGT TOV
KOGTOVC GTO GUVOAO TV TPOTOVIMV Kot Twv vanpectov. A&ilel va onueiwbei otL amd v
gvepyelokn kpion péypt onuepo ot TESG Tov apyold meTpelaiov Exovv TeTpOmMANCLOGOEL,
yeyovog mov emiPefordvel T povipdtnta Kot v €EEMEN Tov evepyElakoD TPOPANLOTOC MG
TPOC TNV VoS0 TV TIUDV.

e Tov peydho Pabud afePoardntog 6cov agopd v emdpkeld Kot oTofepdTnNTaL TNG
EVEPYEWKNG TPOPOSOGInG.

o Tnv vmePeKUETAAAELON TOV EVEPYEINKMV TOPOV OV potpaic odnyodvtal o eEdvtinon,
¢0tm Kot av avTh Tomobeteiton o€ pakpvols ypovikovg opilovtec.

e Tnv atpoocoaipikn kot vddtvny pomovern. H mepicola evépyelag emdpd dvopevdg oto
nepPaiiov Kabdg vrepeoptilel kdbe @dorn g evepyelokng pong, amd v eE6pvén TV
TPOTOV VADV PEXPL TNV TEMKT xpnom Tovs. Tavtdypova cuvteleitan pHeimwon oTny EXApKELL
TOL VOATIVOL OLVOUIKOD HECH TNG TOLOTIKNG VToPabuone tov omodextdv. 'Etol 10
evepyelkd ovotnua givol kupimg veevBuvo yia T OGLVGHEVH] KAPOTIKY OAAOYT KOt Yot TV
TaykOG e Kpion Tov vePOD.

o To kOKAmpo dayeiplong TG evepyelakng pong yopaktnpiletol amd PEYAAES AMMAELEG,
oL avEPYovTal 6To 85% NG TPWTOYEVOLG EVEPYELNG.

o AOTGTOVETOL OG €K TOVTOL OTL CTUOVIIKI] GUVICTMOGH TOV EVEPYELOKOV GLGTNLOTOG

gtvar n pun opBoroykn| Stoyelpton] Tov 1 SIPOPETIKA 1) YOUNAN ATOSOTIKOTTA TOV.
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1.2. Avavedopeg [inyég evépyerag
1.2.1. Tevika

H epgdvion tov evepyelokod mpoPfAnpatog vaédelle g vroype®tiky 01€£0d0 TV avamtuén
EVOALAKTIK®DV gvePYEOKAOY TTNYdV. H domictoon pdiota mov enépepe 1 eumepio g vmapéng
EVEPYEIDV OTIMG TO TETPEANLO EGTPEYE TNV OEPEDVICT] GE OLTOTPOPOSOTOVUEVES IE (PLCTKO
TPOTO €VEPYEIEG OC PACIKO YOPAKTNPICTIKO, TTOL Oev €ival GAAEG OO TIC OTOKUAOVUEVEC
OVOVEDGULEG TTNYEG EVEPYELOG.
Ot ev AOY® evepyelokée TNYEG SlabETOVY TO TAEOVEKTNUG OTL LIGPYOLY o€ aebovia Kabdg o
KOk og (NG Tovg avakvkA@veTol cvveyms. Ot meplocdTeEPES YDPES Eivarl ePIKTO va Exovv
TPOGPaoT 6e 0VTEG AMYOTEPO N TEPIGGOTEPO - AVAAOYQ TNV YEOYPAPIKT TOVG O€oT, TOV £da(P1KO
- KAOTIKO TOLG YOPOKTNPO Kol TO €100¢ TG avavedoiung anyne. Ta o@éln mpokdmTovy péca
070 TO, TAEOVEKTNUOTO TOVG, OTMC TO YeYovOg 0Tt dev amarteitan £0pLEN, N omoia omoTeAel Lo
domavnpn kot evepyoPdpa dladikacio eved emiPapvvel TOGO TO EVEPYEWNKO OGO Kol TO
OIKOVOLUKO KOGTOG KTHONG.
H Evponaikf Evoon coppepilopevn t0c0 Tig chyypoveg amortoels 060 Kot TNV entBaALOUEVN
GUVEIONTOMOINGT TV TAEOVEKTILATMOV OV SIETOVY TIC OVOVEMDGIUES TNYEG EVEPYELNG OTOYEVEL:
* XV gvioyvon Tov oeONUATOC AGPAAELNG EVEPYELOKOD EQPOSIAGIOD TOV YOPDV
o XV eE0oPAMOT OUOANC TPOGUPLOYNS OTIG 001Yieg mepl amelevBépmwaong e EVEPYELNG
«  Xmv ompiEn kot otabeponoinon ¢ owovopiag kdbe KpdTovg kot g Evpomaikng

OLKOVOLUOG &V YEVEL TANPDVTOC TOVG 6TOHYO0LS ToL KidTo.
O1 Bacikég EVOAMOKTIKEC - OVOVEDGULES TTNYEG EVEPYELOG ETvaL:

»  Hlakin svépyeia

»  Aokikn evépyeia

»  T'ewBOcpuiki evépyeia

»  Yoponiextpikij evépysia
* Bioudla

NMopoymyi NASKTPIKOD
peipoTog pe
puTop (K

ﬂ;ﬂmmﬁ TuEpyain

Ewova 1.1: Avavedoyleg myEg evépyeLag.
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IIyyn evépyerag i evepyelarxy myyl ovoudletor KOs puokog mOPog mov divel evépyewa. Ot
mYEC avTéC ywpilovial OE avavedolues Kol o€ up ovavewowes TyEG evépyelng. Ot
OVOVEDOUEG TNYEG €VEPYEWG O&v €E0VTAOUVTAL 7TOTE KOl VTAPYOVV OREPLOPICTO  MES
70 TTEPIPAAAOV, OTTMG 1| ALOAIKY] EVEPYELD, M NAKY evEpyeln Kot AALeG. Evd ot un avavedotpeg
omw¢ eival To meTpEAOLO, O YOdvOpoKag, TO PLGIKO a€Plo Kol GAAEC kdamow oTiyun Oo

e€avtAnBovv.
» Mn avave®GLPES TNYES EVEPYELNG

Tawavlpaxag: O yordvOpakeg dSnpiovpyovvial 6To VIEdAPOS amd TAOVGLO OpyuviKd VAKO. Ta
€101 TV yawovOpdkov givar: o Aryvitng, o ypagitng, o ABdvOpakag kot 1 topen. H e£opuén tov
yowdvOpaka €ywve otov 130 awdvo. To petovéknuo Tov yoidvOpoka gival n dvokoin e£6pvén

TOV Kol 1 aKPPN peTapopd tov, kabdc TavTdXpOova pLTTAivEL TO TEPIPAALOV.

IHletpélaro: To meTPELOLO GYNUATIOTNKE TPV OO EKATOUUDPLO YPOVIOL 0O VEKPOVS PUTIKOVG
kot {okobg [KPoopyaviopods. MoOMG avakeAdednke n onuocio Kot 1 ¥pNoN TOV, AUECHC
OVTIKOTESTNOE TOVG YOLAVOPOKES KOL TIG ATULOUNYAVES, YIOTL £ival EVKOAOTEPO OTN UETOPOPH
EVD O UNYOVEC OOSIO0VY TEPICCOTEPO. LNUEPT, 1) OTLOGIN, TOL TETPELOIOV gival TEPAGTIO KO

YU 0VTO KO GUYVA ATOKAAEITAL YpVOO.

Dovoiko aépio: To puoKo aéPLo gival £va KOG, TO 0010 PpiokeTal Gg VITOYELEG KOIAOTNTEG
pe vynAn mieon. Ag ypedletar Waitepn enelepyacio yio va ypnoyomombel eved @¢ Tpog
poTOVeT TEPPAALOVTOG, TO PLGIKO OEPLO EIVOL PIAKOTEPO OO TIG AAAEG U1 AVOVEDGILES TNYEG

nov mpoavaeépape (HAlog Momabaviaong, 1997).

e O

OpPUKTOL AvOpaKeg neTpéAaLo

%)

Puoké aépro TIUPNVLKI EVEPYELA

Ewdva 1.2: Mn avavedopeg Tnyés evépyetag (emyn: http://anoixtosxoleio.weebly.com)
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https://el.wikipedia.org/wiki/%CE%A6%CF%85%CF%83%CE%B9%CE%BA%CE%BF%CE%AF_%CF%80%CF%8C%CF%81%CE%BF%CE%B9
https://el.wikipedia.org/wiki/%CE%95%CE%BD%CE%AD%CF%81%CE%B3%CE%B5%CE%B9%CE%B1
https://el.wikipedia.org/wiki/%CE%89%CF%80%CE%B9%CE%B5%CF%82_%CE%BC%CE%BF%CF%81%CF%86%CE%AD%CF%82_%CE%B5%CE%BD%CE%AD%CF%81%CE%B3%CE%B5%CE%B9%CE%B1%CF%82
https://el.wikipedia.org/wiki/%CE%89%CF%80%CE%B9%CE%B5%CF%82_%CE%BC%CE%BF%CF%81%CF%86%CE%AD%CF%82_%CE%B5%CE%BD%CE%AD%CF%81%CE%B3%CE%B5%CE%B9%CE%B1%CF%82
https://el.wikipedia.org/wiki/%CE%A0%CE%B5%CF%81%CE%B9%CE%B2%CE%AC%CE%BB%CE%BB%CE%BF%CE%BD
https://el.wikipedia.org/wiki/%CE%91%CE%B9%CE%BF%CE%BB%CE%B9%CE%BA%CE%AE_%CE%B5%CE%BD%CE%AD%CF%81%CE%B3%CE%B5%CE%B9%CE%B1
https://el.wikipedia.org/wiki/%CE%97%CE%BB%CE%B9%CE%B1%CE%BA%CE%AE_%CE%B5%CE%BD%CE%AD%CF%81%CE%B3%CE%B5%CE%B9%CE%B1
https://el.wikipedia.org/wiki/%CE%A0%CE%B5%CF%84%CF%81%CE%AD%CE%BB%CE%B1%CE%B9%CE%BF
https://el.wikipedia.org/wiki/%CE%93%CE%B1%CE%B9%CE%AC%CE%BD%CE%B8%CF%81%CE%B1%CE%BA%CE%B1%CF%82
https://el.wikipedia.org/wiki/%CE%A6%CF%85%CF%83%CE%B9%CE%BA%CF%8C_%CE%B1%CE%AD%CF%81%CE%B9%CE%BF
https://el.wikipedia.org/wiki/%CE%A5%CF%80%CE%AD%CE%B4%CE%B1%CF%86%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%9B%CE%B9%CE%B3%CE%BD%CE%AF%CF%84%CE%B7%CF%82
https://el.wikipedia.org/wiki/%CE%93%CF%81%CE%B1%CF%86%CE%AF%CF%84%CE%B7%CF%82
https://el.wikipedia.org/wiki/%CE%9B%CE%B9%CE%B8%CE%AC%CE%BD%CE%B8%CF%81%CE%B1%CE%BA%CE%B1%CF%82
https://el.wikipedia.org/wiki/%CE%A4%CF%8D%CF%81%CF%86%CE%B7
https://el.wikipedia.org/wiki/13%CE%BF%CF%82_%CE%B1%CE%B9%CF%8E%CE%BD%CE%B1%CF%82
https://el.wikipedia.org/w/index.php?title=%CE%A1%CF%8D%CF%80%CE%B1%CE%BD%CF%83%CE%B7&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%91%CF%84%CE%BC%CE%BF%CE%BC%CE%B7%CF%87%CE%B1%CE%BD%CE%AE
https://el.wikipedia.org/wiki/%CE%9C%CE%B7%CF%87%CE%B1%CE%BD%CE%AE
https://el.wikipedia.org/wiki/%CE%A7%CF%81%CF%85%CF%83%CF%8C%CF%82
https://el.wikipedia.org/wiki/%CE%9A%CE%B1%CF%8D%CF%83%CE%B9%CE%BC%CE%BF
https://el.wikipedia.org/wiki/%CE%A0%CE%AF%CE%B5%CF%83%CE%B7

»> Avavedoyeg Tyég evépyelag

Ol avave@opeg PoPPES EVEPYEWUG 1) HTTLES LOPPES EVEPYELAS , T VEES TNYES EVEPYELDG, N TPATIVY
evepyela elval LOPPEG EKUETOAAEDGIUNG EVEPYELNG TOL TPOEPYOVTAL OO SLAPOPEC QUOIKEG
dwdkacieg, Omme N yewbepuia, 1 KOKAOPOPio TOL VEPOD Kot AAAES. ZVYKEKPIUEVA COUPOVA, LIE
v odnyio. 2009/28/EK tov Evporaikod KowofovAdiov, o¢ evépyela amd avave®OUIEG Un
0pUKTEG TNYEG Oewpeitar n awolikiy, nilaki, aspobepuixy, yewOepuikij, vopoblepuiky Ko
EVEPYELR TV WKEAVOYV, VOPONAEKTPIKY, amo froudlo, and ta EKAVOUEVE GTOVS YMDPOVS

VYELOVOULKIG TAPNS 0EPLA, 00 AEPLa HOVAOWY EXEEEPYAGIOS JVUATOY Kal aro froadpio.

O 0pog «nmeey ovagépetol 6€ dvo Pactkd yapoktnplotikd Ttovg. Katoapydc, vy v
EKUETAAAEVGN TOVG dev amalteital KAmoln evepyntikn mopéupacn, omwe e£opuén, dvtinon 1
Kavon, OmMG HE TIC UEXPL TOPO. YPNOUOTOLODUEVEG TNYEG EVEPYEWG, OAAA OmAMG 1
EKUETAAAEVGN NG MON VTAPYOLGOC PONG EVEPYELNG ot QUoT. Aghtepov, TPOKELTOL Y10
«aBapécy  uopeéc  evépyewg,  mold  «pilikécy  oto  mepifdllov,  mwov  dev
OTOIETUEDOVY DOPOYOVAVOpaKes, O1oéeioio Tov avBpaxa 1 tolika Kai padievepyd amofinta, OTMG
0L VITOAOUTEG TN YEG EVEPYELOG TTOV YPNOULOTOLOVVTOL GE PeydAn KAlpaka. ‘Etol, Oempovvial amd

TOAAOVG pio opempia Yo TV EXIALGT TV OIKOAOYIKOV TpoPAnudtev mov aviuetonilel n I'n.

Q¢ «ovaveoolues tYES» Oempodvtal YeVIKA Ol EVOALOKTIKEG TOV TOPASOGIUK®DY TNYOV
evépyelag (m.y. Tov meTpEAaion 1 ToL AvOpaKa), OTOS 1| NMOKT Kot 1) AloAKY]. O yopaKTPIoprdc
COVOVEDGIESY VUL KOTWG KOTOYXPNOTIKOS, aPOoD OPIGUEVEC OmMO OVTEG TIG TNYEC, OTMC
N YeEWOEPUIKY] evépyeln, OEV OVOVEDVOVTOL € KAIHOKO YIAETIOV. Xe KAOe mepimtmon ot
avavenoweg myég evéipyewng (AIIE) éyovv pekenfel og Adon oto mpofinua  tng
VOPEVOUEVNG €EAVTANONG TV (U1 ovaveds®mV) arnobepdtov opuktdv Kavoipwov. Teievtaia,
an6 v Evpomaiky Evoon, oaAld kot amd moAld pepovopévo kpdtn, viobetodvior véeg
moMtikég yio ) xpron AlIIE, mov mpodyouv tétoleg e0mTEPIKES TOATIKES Kot Yol To KPATN
péAn. Ov AIIE amotehlovv 1 Pdom tov HOVIEAOL OIKOVOUIKYG OvATTLENG TNG TPAGIVIG

owovopiog.

O Mmieg popeég evépyewg Pacilovtal kat' ovciav otnv niwoxn axtwvoPolria, we elaipeon
™ YewOepuiKy eVEpyela, 1 OTOLa. EIVAL POT] EVEPYELOS OO TO ECWTEPIKO TOV PAOLOD THS VNG, Kal
mv  evépyela omr' TS woldippoies mov  ekuetoliedeton  tn Popdtpra.  Ov  Paclopeveg
oTNV NAoKn axtvofolio Nmieg TNyEG eVEPYEWG Elval AVOVEDGIIES, HOG KOl OgV TPOKELTOL VOl
egavtAnBodv 660 vmdpyet o NAog, ONANON Yoo pPEPKE AKORO OIGEKOTOUUVPIN. YPOVIdL.
Ovootikd givor Nk evépyeta «GLOKELAGUEVT» kAT TOV £va 1] ToV GALO TpOTo: 1| Propdla
etvat NAoK” evEPyeLn HEGUEVUEVT] GTOVG IGTOVG TOV PLTAOV UEC® TNG POTOGHVOESNG, 1| AOAKN
EKUETAAAEDETAL TOLG OVELOVG TTOL TPOKOAOLVTOL o' TN OEpUavor Tov 0€pa EVE QVTEG TTOL

Bacifovtal 610 vePd eKUETAAAEDOVTIOL TOV KUKAO €EATUIONG-CUUTOKV®OGTG TOV VEPOD Kol TNV
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https://el.wikipedia.org/wiki/%CE%95%CE%BD%CE%AD%CF%81%CE%B3%CE%B5%CE%B9%CE%B1
https://el.wikipedia.org/wiki/%CE%93%CE%B5%CF%89%CE%B8%CE%B5%CF%81%CE%BC%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%9D%CE%B5%CF%81%CF%8C
https://el.wikipedia.org/wiki/%CE%95%CF%85%CF%81%CF%89%CF%80%CE%B1%CF%8A%CE%BA%CF%8C_%CE%9A%CE%BF%CE%B9%CE%BD%CE%BF%CE%B2%CE%BF%CF%8D%CE%BB%CE%B9%CE%BF
https://el.wikipedia.org/w/index.php?title=%CE%95%CE%BE%CF%8C%CF%81%CF%85%CE%BE%CE%B7&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=%CE%86%CE%BD%CF%84%CE%BB%CE%B7%CF%83%CE%B7&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%9A%CE%B1%CF%8D%CF%83%CE%B7
https://el.wikipedia.org/w/index.php?title=%CE%A1%CE%BF%CE%AE_%CE%B5%CE%BD%CE%AD%CF%81%CE%B3%CE%B5%CE%B9%CE%B1%CF%82&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%A5%CE%B4%CF%81%CE%BF%CE%B3%CE%BF%CE%BD%CE%AC%CE%BD%CE%B8%CF%81%CE%B1%CE%BA%CE%B5%CF%82
https://el.wikipedia.org/wiki/%CE%94%CE%B9%CE%BF%CE%BE%CE%B5%CE%AF%CE%B4%CE%B9%CE%BF_%CF%84%CE%BF%CF%85_%CE%AC%CE%BD%CE%B8%CF%81%CE%B1%CE%BA%CE%B1
https://el.wikipedia.org/w/index.php?title=%CE%A4%CE%BF%CE%BE%CE%B9%CE%BA%CE%AC_%CE%B1%CF%80%CF%8C%CE%B2%CE%BB%CE%B7%CF%84%CE%B1&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=%CE%A1%CE%B1%CE%B4%CE%B9%CE%B5%CE%BD%CE%B5%CF%81%CE%B3%CE%AC_%CE%B1%CF%80%CF%8C%CE%B2%CE%BB%CE%B7%CF%84%CE%B1&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%9F%CE%B9%CE%BA%CE%BF%CE%BB%CE%BF%CE%B3%CE%B9%CE%BA%CE%AC_%CF%80%CF%81%CE%BF%CE%B2%CE%BB%CE%AE%CE%BC%CE%B1%CF%84%CE%B1
https://el.wikipedia.org/wiki/%CE%93%CE%B7
https://el.wikipedia.org/wiki/%CE%93%CE%B5%CF%89%CE%B8%CE%B5%CF%81%CE%BC%CE%B9%CE%BA%CE%AE_%CE%B5%CE%BD%CE%AD%CF%81%CE%B3%CE%B5%CE%B9%CE%B1
https://el.wikipedia.org/wiki/%CE%9F%CF%81%CF%85%CE%BA%CF%84%CE%AC_%CE%BA%CE%B1%CF%8D%CF%83%CE%B9%CE%BC%CE%B1
https://el.wikipedia.org/wiki/%CE%95%CF%85%CF%81%CF%89%CF%80%CE%B1%CF%8A%CE%BA%CE%AE_%CE%88%CE%BD%CF%89%CF%83%CE%B7
https://el.wikipedia.org/wiki/%CE%9A%CF%81%CE%AC%CF%84%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%9F%CE%B9%CE%BA%CE%BF%CE%BD%CE%BF%CE%BC%CE%B9%CE%BA%CE%AE_%CE%B1%CE%BD%CE%AC%CF%80%CF%84%CF%85%CE%BE%CE%B7
https://el.wikipedia.org/wiki/%CE%A0%CF%81%CE%AC%CF%83%CE%B9%CE%BD%CE%B7_%CE%BF%CE%B9%CE%BA%CE%BF%CE%BD%CE%BF%CE%BC%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%A0%CF%81%CE%AC%CF%83%CE%B9%CE%BD%CE%B7_%CE%BF%CE%B9%CE%BA%CE%BF%CE%BD%CE%BF%CE%BC%CE%AF%CE%B1
https://el.wikipedia.org/w/index.php?title=%CE%97%CE%BB%CE%B9%CE%B1%CE%BA%CE%AE_%CE%B1%CE%BA%CF%84%CE%B9%CE%BD%CE%BF%CE%B2%CE%BF%CE%BB%CE%AF%CE%B1&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%93%CE%B5%CF%89%CE%B8%CE%B5%CF%81%CE%BC%CE%B9%CE%BA%CE%AE_%CE%B5%CE%BD%CE%AD%CF%81%CE%B3%CE%B5%CE%B9%CE%B1
https://el.wikipedia.org/wiki/%CE%93%CE%B5%CF%89%CE%BB%CE%BF%CE%B3%CE%AF%CE%B1
https://el.wikipedia.org/wiki/%CE%93%CE%B7
https://el.wikipedia.org/wiki/%CE%92%CE%B1%CF%81%CF%8D%CF%84%CE%B7%CF%84%CE%B1
https://el.wikipedia.org/wiki/%CE%89%CE%BB%CE%B9%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%89%CE%BB%CE%B9%CE%BF%CF%82
https://el.wikipedia.org/wiki/%CE%92%CE%B9%CE%BF%CE%BC%CE%AC%CE%B6%CE%B1
https://el.wikipedia.org/wiki/%CE%A6%CF%89%CF%84%CE%BF%CF%83%CF%8D%CE%BD%CE%B8%CE%B5%CF%83%CE%B7

KukAopopia tov. H yewBepuikn evépyela dev eivar avavemoyun, kobmg ta yewbeppuikd media

Kdmowo otryun) e£ovTAovvTaL.

Xprnowomolovvtal gite dueca (Kuplog yio Oéppavon) eite PETOTPEMOUEVEG GE GALEG LOPPEG
evépyewg  (xupimg mAektpiopnd 1 pnyovikn  evépyewn). Ymoloyileton 0Tl TO  TEXVIKA
EKUETAALEDGILO EVEPYEINKO SVVOUIKO OO TIC HTIEG HOPQPES EVEPYELNG €lval TOAAOTAGGLO TNG
TOyKOGUIOG GUVOMKNG kotoviiwong. H vynin Oumg péypt mpoéceate T TOV VEDV
EVEPYEWNKDV EQUPUOYADV, TO TEXVIKA TPOPANUATA €QPAPUOYNG KOODC Kol TOAITIKEG Kol
OIKOVOUIKEG OKOTUOTNTEG TTOV £YOVV VO, KAVOLV LE TN OlTpnon Tov mopdvTog 6TdTovg KBo

OTOV EVEPYELOKO TOUEN EUTOOIGAV TNV EKUETAAAELGN £6TO Kol LEPOVE CLTOD TOL OVLVOULKOD.

To evdwpépov yo TIC Mmieg UOPQEC evépyelag avakvnOnke ) odekaetio tov 1970, wg
OTOTEAEG L KVPIME TOV OTOVOTOV TETPEANIKOV KPIGEDV TNG ETOYNG, OAAG KoL TNG aAAOImONG
ToL TEPPAALOVTOG Kot TG oot TaG (NG 0md T YPN o1 KAUGIKAOV TNYdV evépyeloc. [dwaitepa
axpiéc oV apyn, EeKivnoov ooV TEPAUOTIKEG EQAPUOYEG. ZNpepa OU®C Aaufavovtal Loy
OTOVC EMIONUOVE OYEOIOGUOVC TV OVETTUYUEVOV KPOTMOV YO TNV EVEPYELD KoL, OV Kol
0mOTEAODV TOAD WIKPO TOGOGTO TNG EVEPYEINKNG TOpAy®yNs, etowdloviolr Pauata yio

TEPOULTEP® 0EIOTOINCT TOVC,.

To k6oTOC dE TV EPAPLOYDOV MOV LOPPDOV EVEPYELNG TEPTEL GUVEXELD T TEAELTOAN (KOO
yPOVIOL Kot E101KE 1 OLOAIKY] Kol DVOPONAEKTPIKN evépYela, aAAG kot 1 Propdla, pmopodv mAEov
va, avtoyovifovtol Tapadoctakes mNYEG EVEPYELNG OTMOC 0 AvOpaKOC KAl 1) TUPNVIKY EVEPYELQ.
Evdewctcd, otig H.ILA. éva 6% g evépyelog TPoEPYETOL Omd OVAVEMDGILEG TNYES, EVQ
omv Evponaik; ‘Evoonpe v odnyic 2001/77/EK  tov Evpordaikod Kowofoviiov
emdudkeTal 10 20% TV avoyK®V TG G€ NAEKTPIKT EVEPYELN VO KOADTTETAL OO EVOAAOKTIKES
myég péypt to 2020 (1997, Hhriog IMoamabavaons: «Evépysia amd ™ 0dhaccor, Ilepiokonio g
Emotiung).
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https://el.wikipedia.org/wiki/%CE%93%CE%B5%CF%89%CE%B8%CE%B5%CF%81%CE%BC%CE%B9%CE%BA%CE%AE_%CE%B5%CE%BD%CE%AD%CF%81%CE%B3%CE%B5%CE%B9%CE%B1
https://el.wikipedia.org/wiki/1970
https://el.wikipedia.org/wiki/%CE%97.%CE%A0.%CE%91.
https://el.wikipedia.org/wiki/%CE%95%CF%85%CF%81%CF%89%CF%80%CE%B1%CF%8A%CE%BA%CE%AE_%CE%88%CE%BD%CF%89%CF%83%CE%B7
https://el.wikipedia.org/w/index.php?title=%CE%A0%CE%B5%CF%81%CE%B9%CF%83%CE%BA%CF%8C%CF%80%CE%B9%CE%BF_%CF%84%CE%B7%CF%82_%CE%95%CF%80%CE%B9%CF%83%CF%84%CE%AE%CE%BC%CE%B7%CF%82&action=edit&redlink=1
https://el.wikipedia.org/w/index.php?title=%CE%A0%CE%B5%CF%81%CE%B9%CF%83%CE%BA%CF%8C%CF%80%CE%B9%CE%BF_%CF%84%CE%B7%CF%82_%CE%95%CF%80%CE%B9%CF%83%CF%84%CE%AE%CE%BC%CE%B7%CF%82&action=edit&redlink=1

Mieovektipoto kKot MelovekTpoto

ITlcovekTnoTo:

v Eivar moAd @ihikég mpog To meptBaAlov, £xoviag undevikd Kotdhouto Kot amOPANTa.
v Agv mpdkertar va Eaviin0ovv oté, oe avtifeon pe to opuKTa KOG

V' Mropolhv vo. Bon0fncovy Ty eVEPYEINKT AVTAPKELN LIKPOV KOl AVATTUGGOUEVOV YOPOV,
KoODC KOl Vo OTOTEAECOVY TNV EVOAAUKTIKY TPOTOGT GE GYECT LE TNV OWKOVOUid TOV

neTpELaion.

v Eival g0EMKTEG EQUPUOYEC, TTOL UTOPOVY VO TAPAYOLY EVEPYELL VAAOYT LE TIC OVOYKEG
TOL €nl TOTOV TANOVGUOV, KUTAPYDVTIOG TNV OVAYKN Yo TEPACTIEG LOVADES TTOPAYMYNG
evépyelag (Kotopyac ywor v Ymafpo) oAAG Kot Yoo LETAPOPE TNG EVEPYELNG O UEYAAES
OTOGTAGELC.
v O géomhopdc eivorl omhOc 6TV KATOGKELY Kol TN GLVTAPNGOTN Kol £Yel TOAD peydho
xpOVO Comg.

v' Emdotovvtol amd Tig TEPIocOTEPES KVPEPVNGELC.

MgsovekTiuoTo:

v "Eyxouv apketd pikpd ocvviedeot) amddoons, g T@Eng tov 30% 1 kar younAdtepo.
2VVETMS ATOLTEITAL OPKETA LEYOAO 0pyIKO KOGTOG EQUPLOYNG GE LEYAAN EMIPAVELL TNG YNG.

I't" avtd 10 AOYO péEYPL TOPA YPNGLOTOLOVVTOL OG GUUTANPOUOTIKES TNYES EVEPYELIGC.

v T Tov Topamdve Adyo Tpog To Tapov dev Uropodv va xpnotononfody yio thv KGAvyn

TOV OVOYKOV PLEYOA®V OOTIKOV KEVIPOV.

v' H mapoyn kot anddoon ¢ atorKng, VOIPONAEKTPIKNAG KoL NALOKNG EVEPYELNG eEAPTATAL
amod TNV EMOYN TOL £TOVS, OAAG KOl OO TO YEMYPAPIKO TAATOG Kot TO KAA TNG TEPLOXNS

otV onoia eykadictavrol.

v T TIg ooMKEG unyovég vrapyel n amoyn OtL dev eivol Kopyég oobntikd ki Ot
pokalobyv Bopufo kat Bavdtovg TovAidv. Me v e£EMEN dU®G TG TEXVOAOYING TOVG Kol
TNV TPOGEKTIKOTEPT EMAOYN YDPWV €YKOTAGTAONG (M.}, O TANTQPOPUES OTNV AvVOr TN

f8drhacoa) avtd ta TpoPArLata £xovv oyeddv Avbel.

v T 1 vdponkektpikd £pyo Aéyeton 0Tt mpokodovv ékAvon peboviov omd v
amochvheon TV PUTAOV oL Ppickovtol KAT® amd TO VEPS KL £TGL GLVIEAODV GTO (POIVOLEVO

Tov Beppokmmiov.
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https://el.wikipedia.org/wiki/%CE%93%CE%B5%CF%89%CE%B3%CF%81%CE%B1%CF%86%CE%B9%CE%BA%CF%8C_%CF%80%CE%BB%CE%AC%CF%84%CE%BF%CF%82

1.2.2. Hhwxkn Evépysia

Hlaxn gvépyera yopaxtpiletol To0 GHVOAO TV S10QOPOV LOPPDV EVEPYELNG TOV TPOEPYOVTOL
aro tov ' Hio. Tétoteg gival o pac 1 pmtevn evépyeia, 1 Beppotnto 1 Bepuikn evépyeia kabmg
Kot d1apopec aktivoPforieg N evépyeln axtivoPforiag. IIpdkertar yo o kabapn, aveEavtintm,
N0 KoL TANPOGC OVOVEDCIUN Hopen evépyelag. Amotelel évav  aveaviinto eyymplo
EVEPYEWNKO TTOPO KOG gival 1 TAEOV dadedouévn OTIC YMPES ™S Meooyegiov Adyw peyaing
niogpdvelnc. Epocov Bempntikd eivor aveEdviintm, dev pecorafodyv meEPLOPIGUOL XDPOov Kol
YPOVOL YlO0L TNV EKUETAAAELONG NG OTOV TO KAlpo TG Teployng tnv vrootnpiletl. [Ipdkerton

EMTAEOV Y10l pUia, a&LOTIOTH, PN Kol SOKIUAGIEVT] TEXVOLOYIO.

[Mopéyel avtovopia kot Ekevbepia kivicewv o€ peydio Pabud kabwg amotpémovtat omd v pia
TAELPA O TEPACTIEG OUTAVES Y10 EIGAYMYN EVEPYELNG KO KAADTTOVTOL OTO TNV GAAT Ol avAyKeg
Tpopodociag meplopilovtac to aicOnuo afefardmroag pécwm m™¢ avtovouiog mov moapéyel. Me
VT TOV TPOTO ONMOC TPOAVAPEPONKE, EVIGYDETAL 1 AVATTVLEN TNG EYYDPIAG OYOPAS UELDVOVTOG
Tov apud ewlcayoymnv. Evioydel v amokévipwon kabng 1 Oeppikn evépyela mopdyetal otol
onueia {Rmong ¢ Amoeevyovtal €161 Ol TEPAOTIEC OMMAEEG UETOPOPES HEC® TOL
NAEKTPIKOD d1kTVOoL (oL otV EALGda @Ttdvouy katd uéco 6po 1o 12%). Anuovpyodvrot véeg
Béoeic epyacioc Kol 11 oAoéva peyoldTtepn avantuén g tpotimobétel v avénon g {nnong
amacyoinonc. Xmmv EAAGoa a&iler va avagepbel 611 amaocyorovvionl mepiocdtepa amd 3500

ATOWL TTPOGPEPOVTAG TIC VIINPETIEG TOVG TN Propunyavio NAOBEPLIK®OY GLGTNUAT®V.

Téhog, evdeikvutal @¢ amdivto €0YpPNOTH OM®G OTOOEIKVVEL 1 AmAOTNTO EQUPUOYNG EVOG
NAKOD GUAAEKTN eV TapAAANAC ETPEPOIOVOVTOL KOL Ol EALAYLOTEG OTATHCEL GE CLVTIPNON.
Ocov apopd to mapeydpeva HEca eKUETAALELONG TNG NAOKNG EVEPYELQS, UTTOPEl KAVEIS VoL TTEL
ot yopifoviar oe Tpelg gupelec katnyopies epopuoydv: o TadnTIKE NAKE GLUGTALATA, TO

EVEPYNTIKA NALOKE GUOTNLLOTO, KOl TO POTOBOATAIKA GUGTHLLOTOL.

To mobnTikd kot To evepynTikd MAOKA cvoTiuate ekpetaAredovtor tn Beppdnta mov
EKTEUTETOL PHECH TNG NAKNG OKTVOPOAING, evd Ta pTOPoATaikd cusTiuaTe oTnpifovtal ot
LETOTPOTN] TNG MAOKNAG OKTWVOPOAMOG ©€ MAEKTPIKO PeLvUA HEGH TOL  (QMOTOROATUIKOV
eawvopévov. Tétolo ocvotquate cvyvé EVOOUOTOVOVIOL OTIS oTéyes. Ta @ortoPoltaixd
TPocPEPOVY  TO TPOGHETO TAEOVEKTNUO VO UTopolV  va  mpounbevcovv  evépyswd o€
OPOIOKOTOIKNLEVEG TEPLOYES, OL OmMOoieg Ogv KAALMTOVTIOL amd TO OlKTLO. MAEKTPOOOTNOMG,
Bertidvovtog £tol v motdtto {mng Kot Tpowbdvtag Ty agwpopo avamtuén (Matoung B.,

1999).
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Ewova 1.3: Huaxn evépyeto kot Tomot nAaxdv cvotnudtov (rnyn:

https://el.wikipedia.org/wiki/HhMoxn_evépyeia).

1.2.3.  Awiwi Evépyara

AWOMIKY] EVEPYEWD KOAEITAL 1 EVEPYELDL WOV TAPAYETOL OO TNV EKUETAAAELGT] TOV TTVEOVTOG
avépov. H evépyelo avt) yapakmmpiletoar "Amio popen evépysag” kot mepiAapfavetol oTig
"kaBopéc" myég omwe cvvnBilovtor va Aéyovtal ol TNYEG EVEPYELNG OV OEV EKTEUTOVY 1) OEV

TPOKOAAOVV pOTOVC.

H expetdievon g alohMkng evépyelag ydvetal ota PdOn g woropiag. O eyrilwfioucs twv
ovEUWY aTov aoko tov Atdiov, Kot tov Ounpo, deiyvel akpipog v avdykn tov avipodrmy vo
EAEYYOUV TOVLG OVELOVC OTOV TOTO Kot ¥pdvo mov ot idtol Ba Bshav. H aiohikn evépysia
amotelel pUéypl Kot ONUEPE O EAKLOTIKY] AVoM oTo TPOPAnUe ¢ nAekTpomapaywyns. Ot
dvepor etvar aeBovol, amoxevipopévolr Kot dwpedv. Agv exivovtor aépla Oeppokmnmiov,
povoeidto tov dvBpaka kol Kopkivoydvor pdmor Ommg cvpfaivel PE TOLG GLUPATIKOVG
10O mopaywyng NAEKTpkng evépyeloc. Emiong, to owcovopikd opéin piog meployng amd

™V ovATTLEN TG oAk G Propnyaviag eivor agloonueioTa.

Ot Gvepot, dmAad”| ot peydres ndleg aépa TOv PETAKIVOOVTOL Pe ToOTNTA O pic TEPLOYN OE
Koo dAAN, opeilovTol otV avopoldpopen Béppavon g empdvelag e I'mg amd v nAak
axtvoBolrio. H kivntikn| evépyela tov avépmv givatl toon mov, pe Ao tn onuepvi texvoloyio
ekpetdAievonc e, Bo pumopodoe va Kohdyel mhve amd V0 QOPES TIG OAVAYKES NG

avOpOTOTNTOG GE NAEKTPIKT EVEPYELQ.
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o Aveuoyevvitpies

Ta cOYYpPOVE GUOTAUATE EKUETAAAEDGNG TNG OLOMKNG EVEPYELNG OLPOPOVY KLPIWG UNYOVEG TOV
LETATPENMOVY TNV €VEPYELDL TOL OVEUOV GOF TMAEKTPIKN €vépyelo Kot  ovopdalovtot
«ovepoyevviTpresy. H onuovtikdtepn OKOVOUIKA €QUPLOYN T®V OVEULOYEVVITPLOV €ivol 1M
oLVOEGT TOVG GTO NAEKTPIKO SIKTLO UI0G YdPag. Mo avepoyevvitpla aroptiletotl amd to €€Ng
pnepm :
1. Tov mopyo: Eivar K0AIVOPIKNG YEOUETPIKNG LOPONG KATACKELOOUEVOG amd YGALPa Kot
ocvvnbwg amoteAeitar amd dVo 1 Tpio cuvdedeuéva Tuuate. Eivol mopduolog Katackevng Le
TOLG TOPYOVG TTOL GTNPilovy T PMTA GE YNTEdA Kot €BVIKOHG SpOLOLG,.
2. Tov BGAapo mov TTEPLEYEL TAL UNYOVIKA VTOGLGTHHOTO (KUPLo GEova, cVGTNHA TEONONG,
KIBOTIO TOYLTATOV Kol NAEKTPOYEVVITPLLL).

3. Hlektpovikd cvotiuota €AEyyoL aGQOAODG Asttovpyiog. Amotehovvtal omd éva 1

TEPIGGOTEPO VITOGLGTNLOTO, UIKPOEAEYKTMV Kol €ivart vrevBuva yio TV e0pvOun Kol AGEAAT
AEITOLPYIO TNG AVEUOYEVVITPLOG GE OAEG TIC GLVONKEC.

4. To mrepdylo £ivol KOTUOKEVAGUEVO atd cUVOETO VAIKA (LOAOVILOITO KoL EI0TKEG PNTIVEC),
TOPOLOLNL [LE VTA TOV KATOOKELALOVTOL T 16TIOTAOTKG okaen. Elval dg oyedlacuéva yia va

OVTEYOLV GE LEYAAES KOTOTOVIOELS.

Ot avepoyevvntpleg dtakpivovtal o 000 €101: TIg dimtepec Ko Tig Tpintepec. Ot Tpimtepeg, Ue
pétopa pkpoTeEPo TV 10 pétpav, £rovv T dLVATOHTNTO EKUETAALELONG AGHEVOVG CLOATKOD
SLVOUIKOV. XTIG UINYOVES LeYOAOL LeYEBOVE EMKPATOVV 0L dimTEPES, e KOGTOG KATUOKEVTG KOl
GULVTIPNONG MKPOTEPO A’ OVTO TMV Tpintep@V avtictoryov peyébovs. H odyypovn teyvoroyia
YPNONG TG QOAKNG evépyewng Eekivnoe pe pikprg dvvopkomrog 20 g 75 KW. Ziuepa
ypnoyorotovvtar duvapukotmrag 200 og 2.000 KW. Mia cuototyios TOAAGY aveLoyevvnTpldV
arotelel 1o alolkd TapKko wov gykobictatal Kot Asrtovpyel og pio meployn Le VYNAO aloMKo
Suvapkd Kot SOYETEVEL TO GUVOAO TNG MOPUYWYNG TOV GTO MAEKTPIKO GUGTNUA. YTAPYEL
BéPara Kot 1 duVATOHTNTA Ol AVELOYEVVITPLEG VO AEITOVPYOLV CQUTOVOLM, YL TNV TOPOYOYT|
NAEKTPIKNG EVEPYEIOG OE TEPLOYEG OV OEV NAEKTPOSOTOVVTAL, UYOVIKHG EVEPYELOS Y10 XPNOY| OE
avthMootdota, kabhg kol fepuotnros. Oums, n 160G TOL TUPAYETUL GE EQAPLOYES AVTOD TOV
eldovg etvar meplopiopévn, to 1610 Kot 1 OWKOVOUIKY Tovg onuacio. Evdiagépov, yio v
EKUETAAAELGOT TOV OOAKOD OUVOUIKOD TOVG, €YOVV Ol TEPLOYEG LE IKOVOTOWTIKEG HECES
ToyvtTeG avépov. ‘Eva mdpko avepoyevvnipidv, to omoio og taydTNTo. 8m/sec omodidet
1600KW, og taydmnta 4m/sec amodider povo 200 KW. Znpoviikd poro éxet o 1OmOG
gykatdotaong Tov avepoyevvnpuwv. H dmapén avopolidv tov eddpovg, KTipiov, dEVIpav 1
EUTOdImV YEVIKA UTOpEL v dNIOVPYNGEL GTPOPIAIGLOVG KOl VO LEIMGEL TV OTOS0TIKOTITA.

[Ipwv v emAoyn g TEPLOYNG AMALTEITOL LEAETT] OTATICTIKOV PETEMPOAOYIKMV OESOUEVAMV YL
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TIG KOTeELOVLVGEIS TV KLPIOPY®V OVEL®V Y10 TEPI0DO EVOG XPOVOL. XTa VNG1d Tov Atyaiov, otnv
Kpfm kot omv Av. Zteped EAMGd0 ov péoeg toyvtnteg avépov eivar 6 - 7 m/sec, pe
OTOTEAEGLLO TO KOOTOG TNG TOPUYOUEVNG EVEPYELOG VO, Elvarl 1d10iTepO 1KOVOTOMTIKO, YU QVTO
mapotnpeitol TAn0mpa Epymv ekuetdAlevong otic meployéc avtéc. H eykateotnuévn atoAikn
v oty E.E. tov «25» éptace to 2005 ta 40.500 MW onueidvovtog avénon e ta&eme tov
18% o€ oyéon ue to 2004. Ilpodn dvvaun otov cvykekpiuévo topéa givar n Ieppavio pe
18.500 MW «an 6evtepn n lomavia pe 10.000 MW. Ot dvo ympeg kaidvmtovy état To 70% tov
ovuvolov. H yopo pog katatdoceton otn 0ékatn 0éon g oyetikng katdtaéng pe 573,3 MW
(472,6 MW 10 2004). Eivar emiong yapoktnpiotikd o6t oty E.E. fpickovol eykatestnuéva to
2/3 ¢ maykOGUOG GUVOAMKNG QOAKNG evépyelag. Xtic HITA PBpiokovtal £ykotaoTdcElS TV
9.700 MW «xat omv lomovia uoig 940 MW. Xe moykoouio KAILOKO 1 GUVOAIKN
EYKATESTNEVT 1YV OQLOMKNG evépyelng ovépyetal oe 57.800 MW. To vovuepo avtd
avopévetor vo avéper oto 150.000 MW péypt to 2016 (Eyyepidio Avavemoiuov Inydv
Evépyelag, 1998).

Ewova 1.4: Aohko napko (enyf: http://energyin.gr/category/wind_power/).

1.24. TezoBsppi Evépyara

I'e@0@eppucn} evépyero kakeitar n ook Beppdtnta g YNG TPOEPYOUEVN OO TO ECMTEPIKO
me. Ilepéyetol oto mETPOUATE KOl GTO LIOYEWD VEPO N OTHO KOl eKTOVOVETOL €iTE PECH
NPUICTELK®V EKPODV €1TE LEGH PYHATOV TOL VTESAPOLS, oL avaPAdlovv atpovg kKot Oeppod
vepd. Avaioya pe tn BepLoKpacio TMV PEVCTAOV TOV AVEPYOVTUL GTNV EMPAVELL, 1] YEMOEPHIKN

evépyela yopaktnpiletorl g :
* Yynng evBodmiag (yio Oeppokpacicg méive amd 150°C),
* Méong evBolmiog (yio Ogppoxpocieg 100 - 150°C), ko

* Xapniig evOaimiog (yio Oeppokpacieg picpdrepeg amd 100°C).
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H yewBeppikn evépyela Bpiokel avtikpiopo og EQupoyn e 600 TOUEIG: 0 Hev €vag gival avTog
mg 0éppavone kot o de0TEPOC aPopd TV Topoy®yn MAEKTPIKNG evépyeloc. H yemBepuum
evépyeld vYMAG evBoATioG YPMOLOTOLEITOL Yio TOPaY®YN MAEKTPIGUOD G' OAO TOV KOGHO.
Qo61d00 Yo TNV TEPUY®YN NMAEKTPIGUOD UTOPEL VO YPELOGTOVV OPKETEG EKATOVTADES XPOVIX Y10l
vo. emavaQopTioTel po yewBeppikn de€apevn M omoio £xel adeidoel Teleimg YU avtd Paoiky
nwpobmobeon opiletar o gheyyduevog pvOudg dviinong g Bepudmrag mov dev B mpémel va
vrepPaivel tov pubud emavapoptiong ¢ vembepuikng degouevig amd ™ I'm. Movo om

MEPIMTMOOT QLT WTOPOVE VO, XopOKTNPILOVLE TNV EVEPYELOKT QTN TTNYT OVOVEDGIUN.
o TI'swOcpuixny avriia

Ot yewBeppikég avtiieg yapoktnpiloviol amd TIg IO OTOS0TIKES EVEPYNTIKEG TEXVOLOYIEC GTOV
Kkoéouo yio ™ 0épuavon kot YH&n TOV GHITIOV, TOV CYOAEIDV, TOV ETLYEIPNOEDV KOl GAAWDV
Kkmpiov. Xpnowonotodyv T Quoikn Oeppokpacio T yng yio T 0Epraven 1o YEmva Ko TV
yoén to kaAokaipt. ExuetaAledovral 1o mheovéktnuo, 6t 1 Oeppokpocioo Tov €6Gpovg dev
ToKiAel omd emoyn o€ emoyn Onmg o aépag. Asttovpyel dnmg Eva yoyeio. To yeymva pLeTapipet
™ euoikn BepudTo TG YNG GTO KINPLO UE VEPO TOL KVKAOQPOPEL 08 KAEIGTOVG TAAUGTIKODG
OWMVEG TTOL €16AYOVTOL 6TO £30.p0G. To kalokaipt petapépsl T Oeppotnto. Tov Ktnpiov ot YN

yoyovtog £Tol TO OiTL.

To id10 TAAGTIKO GVOTNLO YPTCLULOTOLEITOL TO KAUAOKAIPL OTMG KOl TO YEWWMDVA, LE TNV HOV
aAlayn g KatevbBovvorng tng kiviiong tov vepov. Eivor mo amotedecpatikd amd To
KAMUOTIGTIKG M€ OLGIOTIKG "peTaépouv” T BepudTo. VTl Vo KOTOVAAGYOUV EVEPYELL
Y. VO TN OMLHIOVPYAGOLV. ZNUOVTIKO TAEOVEKTNUO. €lval 1 YPYOPN  EVEPYEWNKN
EMOVATPOPOOOTNOY| TG KABDS, eV TO TEPLPEPEIKA cvoThuata Béppavong pumopel va ndpovv
100-200 ypdvia yuo. vo ETOVOPOPTIOTOVV 01 YEWBEPUIKEG avTAieg amattovv poAg 30 ypovia

(Dickson, M.H. and Fanelli, M, 1995).

Ewova 1.5:TewbBeppixn evépyera.
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Ewéva 1.6: H cuppetoyn Tov avove@CILOV TNYOV EVEPYELNG GTIV CUVOAIKY TOPAYMYT] EVEPYELOS

(mqyn: http://www.admie.gr).

1.2.5. Buwopale kol Biokavowyo

1.2.5.1. I'evika

Q¢ Propalo opiletar M OAn mov £yl Poroyikny (opyovikn) mpoélevon. Ilpaktikd
TEPILOUPAVETOL GE OTAY OMOLOOMTOTE VAIKO TPOEPYETOL AUECH T EUUEGO OO TOV QUTIKO

koopo. ITo cvykekpyéva, otov 6po Propdla copmeprrapfavovrar:

* To @utikd kKot dacikd vmoleippoto (kowoogvia, KAladodépata, Gxvpo, TPLOVIOLa,

EAOLOTTVPNVEG, KOUKOVTOLOL)
* To {owd andPinto (Kompid, dypnoto aAedpaTo)

* To @UTG TOL KOAMEPYOUVTUL OTIG EVEPYELNKES QVTEIEG YO VO YPNCILOTOIMB00V ®g TNnyn

evépyelag (cakyapovyo YAVKO GOpyo, KaAdLLL, EVKAAVTTOS K.4.)

* Ta aotkd amoppipporo Kot To vEoieippata g Propnyoviag Tpoeinmy, T aypoTIKNG

Bropnyoaviag Kabdg Kot 10 PLoomotkodopncIo KAAGLO TV ACTIKOV OTOPPLUATOV.

H evépyeia mov glvar SeGeLEVT] GTOVG PLTIKOVG OPYAVIGLOUS TPOoépyeTal amd Tov NAlo. Me
dwdkacio ¢ eotocuvleons, T PuTd petacynpatilovv v nAwkn evépyeln oe Propdlo.
Katé ™m epotocuvhetikn dpactmmprotnra, 1 YApoeOAAN TV QUTMOV SEGUEVEL KO LETAPEPEL TNV
EVEPYELDL TOL 0pPATOV QACHOTOG TNG MAWKNG oKTVOPOMOC HECH MOG GEPpds ovuvBetmv
dlepyacidv katd TG omoieg w¢g Pacikés mpmdTEG VAES ypnoonolobvior 1o dto&eidio tov
GvBpaka omd TV ATUOCPAPE KOl TO VEPO UE TO avopyava GAato tov €ddeovc. H avatépm

depyaoio pmopel va meprypapet amd v €ENg avtidpaon:

hv
H,0 + CO,— CgH1506 + 0, (E& 11)
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H Bropdala omotelel v Mo woAld Kol SL0OEOOUEVT] OVOVEDGIUN TNYN EVEPYELNS KAOMDG 1
Oeppotnto. TOL TPOEPYETAL Amd TNV Kavon Tov E0AmV ypnoiponoleital and tov dvBpmmo edm
KOl 0PKETOVG OldveG. EmmAéov, amotehel v HOVN QUGIKA ELPICKOUEVT TNYN EVEPYELNG UE
GvBpaka mov To omoBépatd Tng eivar wavd ®cte v umopel vo ypnouomombel ¢
VTOKOTAGTUTO TMV CUVEXDS EEQVTAOVIEV®Y OPLKTMV KOGV (TeTpéAaio, avOpakag, uoikd

0€p1o K.4.).

Ye moykocuo eminedo, kabe ypodvo vmoroyiletar 61l 10 OGO g Propdalog mov mopAyETAL
avépyetar oTovg 172 d1c. Tovoug EnNpod LAIKOD, e EVEPYELOKO TEPIEYOUEVO OEKATAUCIO TNG
EVEPYEWNG TOV KoTovoAiokeTal 6to 010 dtdotnua. QoT1060, TO TEPACTIO OUTO EVEPYELNKO
SUVOUIKO HEVEL KOTA KUPLO AOYO OVEKUETAAAELTO, KAOMG COUPOVE UE TPOCPATES EKTIUNOELS

uévo to 1/7 e maykdoUaG Kotavaimong evépyelag kaAvmteTotl amd T fropdla.

210V EAAOOIKO ydpo HOMG To 3% TEPITOL TV EVEPYELOKMV OVOYKMV KAADTTETAL UE TN YPNOM
™G obéoung Propdalog, Topdro mov o TG0 SBECIUN YEMPYIKA KOl dUCTKO VTOAEILUATOL
1600LVOUOVY EVEPYELOKA UE 3-4 €KOT. TOVOUG TETPEAGIOL KOl TO SUVOUKO TMV EVEPYELOKMOV
KoAMepyeldv pmopel va Eemepdoet akopa kot 10 1ocod awtd (Kévipo Avaveboimv TTnyov

Evépyelag (KAIIE))

Xmv EAAGda, 1 aglomoinon ¢ Propdalag meplopiletar oty mopaywyn Bepuotntog yo Kot
oikov ypnon (Bépupavon, payspkn k.4.) koboOg kot yioo ) 0éppavon Beppoknmiov, oe
glatovpyio kot TN Prounyavia pe ™ ypnomn mo eEEMYUEVOV TEYVOAOYIDV (EKKOKKIOTNPLO
Bappakiov, mopaymyn mpoidvtov EvAeing, aoPectokdpuivol K.4.), 6€ TEPLOPICUEVT] ®WOTOGO
KMpoka. Q¢ mpdteg VAG YpNOLOTOLOVVTOL KATA KOplo Adyo, vrompoiovta TG Propmyoviog
EVAov, ghaomupnVOELAL, KOVKODTGLN POOAKIVEOV Kol GAADV (POVT®V, TGOQALN OULYOAA®YV,

Bropdla 0ac1KNG TPOEAELGNC, (YLPO CLTNPDV, VIOAEILLOTO EKKOKKIGUOV K.GL.

2Opeova pe Tpoceatn amoypaen Exel ekTndel 6t To chvoro g dueca dwwbéoiung Propalog
omv EALGda avépyetor oe 7.500.000 mepimov TOVOLG VIOAEWUATOV YEDPYIKAOV KOAALEPYELDY
(oumpav, apafocitov, PopPakiod, kamvod, mAlovBov, Kladodepdtov, KANUATIO®V,
mopnvoEviov k.4.) kot og 2.700.000 tdévovg vmoreppdtov viotopiag (kKAadotr, @Aotol k.4.).
[op’ O6Ao ovtd TOo peyaAdTepo Toc0ooTd TG Owbéownc ovtig Propdlog mapapével
OVEKUETAAAELTO KOl OPKETEG POPEG amotelel autict SVCAPESTOV KATAGTAGEWY OTMG TVPKAYIES,

oudoon aoheveEL®V, EUTOOI0 GTNV EKTEAEDT] EPYACLOV K.4.

Eivar epopavég ott or mpoontikég a&lomoinong g Popdlog oty EAAGSa eivor e&aipetikd
eAmdoopeg Kobmg amd Tic mpoavapepbeiceg mocdtnTeg Propdlog ot mAEloYNEio. TOVG Kot
KUPIOG TO TOCOOTO EKEIVO OV TPOKVMTEL GE HOPET LTOAEWWUATOV KOTA Tr| OEVTEPOYEVN
Topayoyr| Tpoidvimv, sivar dueca dwabéoipo, dev amaitel Wwitepn epovtida cuAioyng, dev

Topovoldlel wpoPAUaTe  pETAPOPAG Kol pmopel va  Tpo@odotioel amevbeiag Sidpopa
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CLOTAUOTO TTOPAYOYNG evépyelas. Kotd ocvuvémeln 1 eKpetdAAevon] Tov €ivol OIKOVOUIKE

GLUPEPOLOAL.

Emmléov, onuoviikég mocdtteg Propdlog eivar ovvatd vo AnebBodv amd TIC eVEPYEINKEG
KoAMEPYELEC KOOMG EYovV ¢ PUcKO TAEOVEKTNUO TNV LVYNAOTEPT TOPAYOYH OVE HOVAda
EMPAVELNG Kol VKOO cLAAOYNC. TV aWTO GAAMGTE 01 EVEPYELOKES KOAMEPYELES OTTOKTOVVY TO.
terevtaia ypovio e&€yovoa BEGT OTIC OVETTUYUEVEG YDPEG UE OMMTEPO GKOTO TOV TEPLOPIGLO
TOL TPOPAALOTOC TOV YEDMPYIKAOV TOLG TAEOVOCUATOV Kol TN UEI®oN TOV TEPPAALOVTIKMV-
EVEPYELNKMV TOVG TTpoPAnudTev. Xe eninedo Evponaiknig Evoong npofAénetat 0TL TNV Tpoceyy
dexoetion mepimov 100-150 otpéppoto yeompyikng yng Oo pmopovoav va amodobodv GTig
EVEPYEINKEG KOAAEPYELEG ETGL MOTE VO, OVTILETOTIGTOOV TO TPOPANLATA TOV EMOOTNCEDY TOV
YEOPYIKOV TAEOVOCUATOV KOL TNG ATOPPIYNG AVTMV GE YOUOTEPES, ILE TOVTOYPOVY aHENCT TMV

EVPOTATKAOV EVEPYELUKDOV TOP®V.

Y gyyoplo eninedo, 10 exatoppidplo oTpEppato KaAMepYNoUng yng £xovv mepdmplorombei 1
npoPAénetar va meplimploroinbovv 6to dueco uéAlov. Eav n éktaom avt ypnoyomomobei yio
™V avamTuén EVEPYEIONKDY KOAMEPYEIDY, TO KoBupd OQENOC GE €vépYeln, OV UTOPEL Vol
napoyOel, vmoroyiletar o€ 5-6 MTIIT (IMTII=106TIII, émov TIIT onpaivel: Tovor Icodvvapov
[Tetpelaiov), To T0c0cTO OWTO OvTioToLel oTto 50-60% NG £To0G KaTavAAmong meTpelaiov
™me xopog (1994, Kodocdxne E. Anuftpng, diayeipion pvoikav nopwv koi evépyela, oeh. 233-
240, exd. A.ZtapovAn)

2y EAAGOa o1 evepysiakéc KOALIEPYEIES EYODV OMOKTHOEL 10IGITEPO EVOLOPEPOY. Méow

TEIPOUCTOV KO TIAOTIKWV EPOPUOYIDOV EXOVY TPOKDWEL TO. EENG ONUAVTIKG, TTOLYELOL:

1. H mocédmta Propdlog mov pmopel vo mopaybel avd motiotikd otpéupa avépyetal oe 3-4
tovoug Enpng ovaiag (1-1,6 TIIT).
2. H moocdém 1o Propdlaog mov pmopel vo mapaydel avd Enpd otpéupo avépyetar otovg 2-3

tovovug Enpng ovaiag (0,7-1,2 TIIT).

1.2.5.2. ITheovektipata Evepyeraxiig A&omoinong g Bropdlag
Ta kxvuprotepa mieovexTipata amd ™ xpnon g Propdalog og evepyeslakn tnyn ival ta eENg:

* H xavomn mg éger undevikd 1oolvylo dro&ediov tov avOpaka (CO,) Kol Katd GUVETEL
dgvV GUVEICPEPEL 6TO POVOLEVO TOL Beppoknmiov. Ot TocdtTEG d10EE1310V TOV AvOpaKa TOL
amelevbepdvovtor katd v kavon g Popdlos deopedovtar €K VEOU amd To GULTA Y10 TN
onuovpyia g Propdloc.

« H undopwvn vmapén tov Oeiov ot Propdlo cupPdAlel oTHOVTIIKE GTOV TEPIOPIGUO TMV

EKTOUT®OV TOV d10E€1010V Tov Beiov ( SO,) mov glvar vtevHBvvo Yo TV 6EvN Bpoxn.
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« H eyyopia evepyeiaxn a&lomoinon mc Prondlag cuuBAALEL GNUOVTIKG 0T UEI®OT TG
e€aptnong amd €loayouevo Kavoipuo Kot otn Peltioon tov gpmopikod toolvyiov, otnv
e£aoPAMOT TOL EVEPYELOKOD EPOSIOGHOD Kot 6TV EE0IKOVOUNOT TOV GUVOAALYUATOG.

« H evepyeaxn o&omoinon g Propdlag o pia meproyn avéavel v omacydinon otig
OYPOTIKEG TEPLOYEC WUE EVOAAOKTIKEG KaAMEPYeleg (O1dpopa €idn elatokpaupng, codpyo,
KoAdU K.G.)

+ Evioydel ) dnpovpyio eVOAAOKTIKOV ayopdV Y10, TIG TOPUd0GIaKES KAAMEPYEIES.

+» EvBappiverl ) ovykpdnorn tov mAnbucuod otig eotieg tovg, cuuPaiioviag 161 6TV
KOW®VIKO-0IKOVOUIKT OVATTUET TOV OYPOTIKAV TEPLOYDV.

+ Eival avavedoiun mnyn evépyelog.

1.2.5.3. M£0odor ka1 Teyvoroyieg Encepyacsiog tng Bropdlog

Ot uébodor eneepyaoiag g Propdloc yio mopoaywyn evépyelog ywpilovtal o Tpelg PUcIKEG
KOTYOPIEG: TIC Oepuoynuikiés , Tic yRuIkéS kol Tic froynuikés texvoloyiec. Xtig Oepuoynuikég
uebddovg mepiapPavovtal, M mTOPOALGY, N Kavon Kot 1 agpromoinon ¢ Proudloc. Ot
Bloroywkég pébodol amotehovvral amd TV agpdPfla kal avoepofro emeepyacio Kot TV

oAkoolkn {Opmon.

H Oeppoynuxn petotpormny g Propaloc odnyel eite oty amevbeiag mapaywyn evépyelog
(xadom), mov amotehel o 97% g maykooaG Progvépyelag, ite otV TOpAY®YN KOLGILOV,
OV €K TOV VOTEPOV UTopel va ypnoiponombei avtdvoua. Extog omd 1o yvootd KavcoOEvia, M
Kavon ¢ Propalag wmopei va mpoypatoronbei ue kavon Opvuudtov Eviov (wood chips) 1

ovocopatopdtav (pellets) oe chyypovovg AEPnTeg LYNANG TEXVOLOYIOC.

H mopoivon Paciletoar oty evepyswokn alomoinorm g Propdlog, petatpémovids tn o€
ypowo xovowa. H Popdla Beppoiverar amovoia ofvydévov mapdyoviag évo TAOVUGLO GE
vopoyovavBpakeg aéplo piypa, mhodclo oe dvBpaka oteped vIOAELLA KOl VA VYPO KOOGLLO
VYNNG evepyelakng mokvotntog, to Proéiato. To televtaio pmopel va ypnoyomombel wg
VTOKOTAGTATO TOV TETPEAOiOV GE epapproyEg Bépuavong (AEPnteg, eodpvovs K.AT.) ALl Kot
TOPOYOYNS NMAEKTPIKNG EVEPYELNG (UNYOVES E0MTEPIKNG Kavong K.0.). Emmiéov, n mupodAivon
OmoTeEAEl TNV OIKOVOUIKOTEPY] OlEPYOCIO MAEKTPOTAPOY®YNG OF EYKOTACTAGELS KPS
KApoKoG.

H agepromoinon eivar éva gidog mupdivong mov mpaypatonoleital o vymiés Beppokpacies Kot
odnyel omv Aueon mopaymyn evog piypatog povofewdiov Ttov GvOpako kot vOPOYOVOL
(synthesis gas), pe tavtoypovn moapaywyr pebaviov, doéewdiov Tov avBpoka kot aldtov. To

piypo ovtd umopel vo LETATPOTEL KATAAVTIKA o€ appovio, pebavorn 1 dila mpoidvia. Qo1dco0,
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Ol OYETIKEG TEYVOLOYiES Ppiokoviol akOpHo Ge TEPOUATIKO ETITESO Kol YU dVTO 1 EPAPUOYN

TOVG o€ evpeio KMpOKa, dgV eival KO0 OTKOVOUIKE GUUGEPOLTO.

H ynmuwn enelepyosioa mg Propalog, ovviototor oty mopayoyn Ploviiled péom g

avTIOPaoNG UETEGTEPOTOINONG TOV TPLYAVKEPOI®MV (KUPLO GUOTOTIKO TOV QUTIKOV EANI®MV KOl

TV (OKOV MTOV) PE KATOW GAKOOAN UIKpoV poplakod Bdpovc. H avridopaon pmopei vo

npoyuatonowmbei eite oe VYNAEG eite o youniég Bepuokpacies.

Kotd v proynuum petatpomn g Propdloc mopdyoviol vypd 1 aépla KaHGUO TOV UTopovV

va. ypnoiponomovy yio v mopaymyn 0epudmmtag, nAEKTPIoHod KaHMg Kol 6TOV TOUEN TV

petapopav. Ot facikég Prodoyikéc pébodot etvat:

1. H avoepopfia ydvevon katd tnv onoia mapdyetal peddvio.
2. H Prodoyikn mopoywyn vdpoydvov.
3. H mopaywyn Broabovoing.

4. H avaepdPro ydvevon Kot v omoio, Topiyovtal E50poPEATIOTIKA.

v EALdoa 1 Propala aéromoreiton kKupimg péocm TV ak6Aov0mv TEYVOLOYIOV:

o Me 1oV Topadoctokd TPOTO Y10 TUPUYMYN EVEPYELNG O OIKIOKO EMITESO KOl (OC KOVGILO
o€ KatdAANAovg AEPNTEG Yo TNV BEppavon Beppoknmiov.

o Xe yewpykég Prounyavieg, otic omoieg onuavtiky mwocodtnta Propdlog TPoKITTEL ¢
VIOAELLLLO 1] VITOTPOTIOV TNG TOPAYWYIKNG TOLG Oladikaciog. H koo vroleippdtov avtoy,
odnyel omv Oepuiky 0AAG Kol TV &V’ HEPEL MAEKTPIKY KAALYN TOV avVAYK®OV TOV
Bropnyoviov.

o Xtg Pounyovieg EOAOL pE YpNON TOV LTOAEWPATOV TNG TOPAYOYIKNG SodKAciog
(mprovidwa, Tovdpa, Eakpidia K.AT.) Yo KAALYT TV BEpUIKOV avoyK®V TG LOVAdOS Kot yid
™ 0éppavon Tev KTipimv.

o Xe povades Proroykov Kabapiopob kol o Xdpovg Yyetovoukng Tapng Atoppupdtov
(XYTA), 7w mopayoyn evépyelag kot Prokavoipov (BroaiBovodn-Pfiovtilel) mov

YPNOYLOTOLOVVTAL MG KOVGILO KUPIMG GTOV TOUEN TMV UETOPOPDV.

ENEPTEIAKEE KAAAIEPTEIED
__ ey
/ | \
Crreps, Kpapy, Kudwpmony, Kupw. s4g7o. O iabes eopye, Arpwinope. (v pr phy.
Zaguparevtia, Dine sopre) Kbk g, M yuvo, Swite hgran ) Harvbeg, Térw)
VAATANOPAKEZ SHPH OVIIA EAAIO
|
BIOAOCIH SEPMOBIMIKH EXXVAIIH
METATPOIMH METATPOMH EAAXOY
N N AT g
( TAXXAPA ) () ) ( SHPH ([ SYTIRO
( b ) (n.\'nmnf{) { ovmu ): (eano )
- b e / / \ \‘ ~ -
[nveoava) \ [eavmn |
TV sonous | [(yreonon [ ST
VenDt | ot [Aerioncens| [Yryonomzy EXTERONOsng
— ME
Pi’i= [ENZYMAH OEY .
= S ATTERPAT
Py -~ ABIRANDN, = (o e A,
(Raancai) /f"‘;;‘yt;i] Coam) (SOEANRD .t ( e
~sorpaton=) 0 ~— TREPMANTID\AVKEPINK/
o, T i

Ewova 1.7: Bioloywn kot @gppoynpiky petotponn| fopdlags.
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1.2.5.4. Biokavowpa - Broaépio

Brokavoa (biofuels) ovopdalovtal to oteped, vypd 1 aépia KADGILO TOV TPOEPYOVIAL OO TN
Bopala. Eivor oniadn 1o Prodiacmdpuevo KAGCHO TPOTOVTOV 1 amoPANTOV  JpOpOV

avOpOTIVOV SpOCTNPLOTHTOV.

[Ipoépyovtal amd opyavikd mpoidvia Kot 0E@PodvTal OVOVEDGIUN KOVOU. G OVOVEDCLLO
koo dokpivovtatl yoo v younAdtepn ekmounty CO, oto cuvolikd kKo (mNg Tovg o€
oxéon pe to cvpPatikd opuktd Kovolwa. Katd tnv kadon tovg exméumovv mepimov ioeg
nocotnteg CO, pe to avtiotoyo TETPEAAIKNG Tpoéhevons. QoT1060, AOY® TNEG OPYAVIKNG TOVG
TPOELEVGTG O AVOPAKAG TTOL TEPLEYOVY £XEL OECUEVTEL KATA TNV AVATTLEN TNG OPYOVIKNG VANG
omd TNV aTUOGPOIPO GTNV OTtola emavépyeTOl HeTd TV Kowor. E1ot, 10 160{0y10 eKmopundv o
6A0 Tov kVoKAo (ong Tov Prokavcipov givar kotd Paon undeviko. Ev oriyoig, ta frokadoa

etvan e€oupetid PIAKE Tpog To mEPPAALoV.

H Evponaik ‘Evoon, oe pia npocmddeia vo mpowbncel v ypnomn tov Plokovciumy otov
Topén TV petapopnv otny Evpdnn, viodémae v Kootk odnyia 2003/30/EK. H kowvotikn
odnyio, avth, TPoPAETEL TG Ta KPATN UEAN O@eilovv Vo dlac@aAicovY OTL Uio EAGYIOTN
avaAoyio frokavciumv Kol GAA®V ovovedolumy kKovoipwoy dlatifetar otic ayopég tovg. H

EMéda o kahokaipt tov 2005 evoopdtwoe v odnyia ot ot €0vikn g vopodeaia.

Kanow and ta mo yvootd Brokovotipa givail: Biovtiled (metpéhato Proroyikng mpoéievong),
BlooBavorn, Proaépro, Propebavorn, Prooeduredaipac, Pro-ETBE, Pio-MTBE, cvuvBetikd
Brokavoya, Brovdpoydvo kot kabapd eutikd lata. Ta vypd Prokavoo 6Ttme To ProvtileA, N
BrooaBavorn ot m Plopebavorn, pe efoipeon ta Prodhona amd mopodivon  Propdlog,
nwpoopilovtal oxeddv amoKAEIGTIKA Yo TV Kivnorn oynudtov, apyikd pe avauén oe pkpd
TOGOGTA Ue TO. GLUPATIKG KOVGILO OVTIGTOY®OV 1010THT®V. Ta T0600Td avtd TpofAémetal va
av&avovtatl otafepd Yo Ta emopeva 15 ypovia. Opiopéva avtokivnta viilgh €govv ofjuepa )
duvvatdmTa va Kivobvtar pe avtovoto Provtiled (B100), evd eivor 1dn d10béciua oe moAhég
YOpES «mAglokavowoy avtokivitae. H moykocma xowotnto mpocavotoliletar mpog tnv
EVEPYEWKT Kuplmg ypnon twv oepiov PloKavuoipov Kot €0KOTEPO TPOG TNV TOPOYMYY
NAEKTPIGHOV Kol BeppotnTag amd to syngas (Beppoynpkn| aeplonoinon Propdlag), To Proaéplo

amo avoepofrovg yoveutipesg kot XY TA kot o pikpotepo Pabpd onuepa omd to frovdpoyovo.

To Prooépro eivar mpoidv g avaepOPlag YOVELCNG KTNVOTPOPIK®Y KVPIWS amofANT®mV, Onmg
Adpato yolpootaciov, nTnvotpopeinv, PBovotacinv kabhg kot ALV aypotd-Plropnyovikdv
LOVAO®V, YEOPYIKOV LIOAEWUATOV, Avpata Tov Broloykeav kabopiopmv kabdg kot and v
OToGVVOEST] TOL OPYUVIKOU KAGCUOTOG TMV OTOPPUUaTeV. Atoteleital kupiog amd pebdavio

(CH,4) 55-70% rat d10&eidio tov avOpaka (CO,) 30-45%. Tepiéyet eEMdyioteg TocoTTEG GAADY
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aepiov 6mwc alwto, Vopoyovo, appmvia kot Vopodero. H Bepuoydvog dOvaun tov kvpaivetot

amd 20 émg 25 MJ / m3 (The Biogas Handbook: Science, Production and Applications, 2013).

Ewova 1.8: Movada mapaywyng Prooepiov (mnyfq:http://mww.xanthipress.gr/monada-vioaerio-xanthi/).

Mmopei va a&lomomBel gvepyelakd, HEGM TG TPOPOSOGING TOL GE UNYOVES ECOTEPIKNG KAVONG,
0€ KOVOTNPEG 0ePiov 1| OE 0EPOSTPOPILO Yloo TNV TOPOYOYN MAEKTPIKNG EVEPYEWLG KoL
Beppomrog. Yotepa amd katdhnAn emefepyacio kot avafaduion, uropel vo ypnoylomomel
KOl G KOOOWO HETOPOPDV, HE 1010ATEPO OVIAYOVIOTIKY TWH. Xt Zoundio Mon apKeTd
OoYNUOTO KIvoOvTol pe pebdvio kol Agttovpyodv otofpoi dwovoung Proaepiov. EmmAéov, to
avaPabuopévo Proogplo pmopel va droxetevdel 6To SIKTLO TOL PLGIKOD AEPIOV, OTWOG TAEOV
yivetow oty OAhovdia, T Zoundia kor v EAPetia kot va ypnoyomomOel yio nAekTpikn| Kot
Bepukn| evépyewa. [epapatikd ypnoyonoteizar yio Tapaywyr] vOpoydvov, Le XPNOT KOYEADY

kowoipov (fuel cells).

YmooTpwpa
KOTTPIG
opyavika amopAnTa
Bropada kaAAigpyeiwv

AZIONOIHZH BIOAEPIOY
o ZHO (nAekTpIiopog, BeppoTnTa)
o ATreuBeiag xpnRon (8éppavon,
Hayeipepa, QuTIoNOG)
o Avapdepion (dikTuo QuUOIKOU
l agpiou, KUWEAEG KAUOTHWV)

Aiarageig Eic6dou
avTAieg (uypd)
KOXAIEG (oTEPED)

Bloaépio

Aggapeveg Mpwrebwv AvTAia Aeutepeiwv
ATtroénkeuong XWVEUTAPOAG XwveuTthpag
Xwvepévo
YmoAeippa

Ewova 1.9: Kevrpu) povada mapaywyng prooepiov.
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Ot vrapyovoeg TeYVIKES Yo TV avaPadiucn tov Proogpiov givar ol e€Ng: amoppoPnom vepoo,
Pressure Swing Absorbtion (PSA), jymuixn omoppdéenon, omoppoéENon HE  Sl0AVTN
duebviebaipwv molvaBuievikng yAvkoing (Selexol) kot daywpiopndc pe pepfpaves. Xe 6tdd10
avantuéng Bpioketol 1 KpLoyovikn dladikaoio Tov Aaupdvel ydpa e cuvBnkeg wicong 80 bar
Ko YoEng -45 °C. Ztig cvvOnkeg avtéc 1o CO, GLUTLKVAOVETOL GE VYPY LOPPT GE XOUNAOTEPY

mieon Kot vymAotepn Bepuokpacio and 6tL To CH, Kot €161 pmopel va droywpiortel.

Ymv EALGoa to uéddov eppavileton e€onpetikd evoimvo 6oov apopd v alomoinon kot yprion
Tov Proogpiov kobmg évag apBuode épymv Prooegpiov €xovv Mom cvumepiinebei oe ebvikd
TPOYPALLLOTO VL0, TNV EVEPYELN. XTO TANIGLOL TOV ETLYELPTCLOKOD TPOYPAUUOTOS EVEPYELNG TOV
B” K.ILXE. (1994-1999), éyev mpayuotorombei oto XYTA Aveo Alociov pio onuovtikh
EMEVOLON CLUTAPAYOYNG NAEKTPIKNG Kol OepUikng evépyelag e a&lomoinom tov TapayOduevov

oo To okovTtido Proaepiov.

O otobuog sivor amd ToVg UEYOADTEPOVS TOYKOOUIMC GTAOUODS TOPUy®YNG MAEKTPIKNAG
evépyelag omd Proaéplo, apol £xel eykateotnuévn niektpikn wyd 13.9 MWe. H niextpikn
EVEPYEWD, TOL TOPOYETAL OO TOV oToOUd Tpo@odotel tov vmootabud ™g AEH otov
Acnpoémvpyo. H ektipudpevn mapayoyr Proogpiov avépystar katé péco 6po ot 184.000 m3

Broaepiov nuepnoimg.

2toug Toayopddeg Oeoocarovikng Aettovpyel oto XYTA ¢ meploync and to 2006 povada
mapaymyns Proaepiov cuvolkng woyvog 5 Mwe. Zuvolikd, 6tov eALadOIKO YDPO TA LITAPYOVTOL

épya evepyelakng a&lomoinong Proaepiov &xovv eykateotnuévn oyd 36 MW zepinov.

H avéntoén kot n gykatdotaon teyvoroyidv Proaepiov, amotelel pior evorllaktikn Adon pe
ONUOVTIKO TAEOVEKTNHOTO KaODG Tpoopépel mepiParloviikd @Ak evépyela kot Tavtdypova
EMAVEL TO GLVEYDG dtoykovpevo TpoPAnua g 01dbeong tov amoppypdtev. Ev tovtolg ta

mAeovekTpOT o TV a&tomoinon Tov Proaepiov givar moldd mepiocdTepa KaABDS:

e H emdommon mov divetan y TNV KOTACKELY] povddag mapaymyng Proaepiov Kot ot
EYYUNUEVEG TWWEG TOANONG TNG MAEKTPIKNG EVEPYEWNG, EVIGYVEL TN PLOCIUOTNTA TOV
aypotikoh TANBucuoD.

o YUVEIGQEPEL OTNV OMOKEVIPOUEVT] TOPAYOY NAEKTPIKNG EVEPYELONS, IO TACT OV £0M
Ko 0pKeTa xpovia etvon e&apetid ddedopévn og 6An v Evpdmn.

e Ot TpdTeg VAEG TOL XPMNOYOMOOVVTIOL OTIG Hovades mapaywyng Proaepiov omotedovv
TOAAEG QOpEG VAKA Tov VtoBabuilovy TNV TowdTNTO TNG TEPLOYNG OOV TTapdyovTol ({oikég
KOTPLEG, opyavikd vypd amdPfAnta K.4.). H cvAdioyr xor n evepyelaxn a&lomoinon tétolmv
VAKAV, Teplopilel o @avopeva puTOVeTS, PEATIdVOVTOG TNV TTototnTe {ONG TNG TOTIKNG

Kow@viog eved GUUPBAALEL Kot 6TV OVOTTTLELNKT TPOOTTIKY TG,
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e H evepyelokm KoTovAA®GOT TOV LOVAS®OV avaepofiag ydVELONG lval KPOTEPT) GE GYEON
ue TIc avtiotolyeg povadeg aepodfiag enebepyaoiog (Proroywcol kabapiopoi). Emmiéov, 10
TaporyOUEVO Ploaépto £xel TOAD 0EIOMOYO EVEPYELOKO TTEPIEYOUEVO.

e Alevkolvvetar 1 dwoyeipion Kot 1 TEAK 01406 TV 0PYOVIKOV amofANTOV AOY® TG
UEl®ONE TOL OYKOV TOVE TOV TPUYUATOTOLEITAL GTOV AVOEPOPLO YMDVELTY.

o XTIC MEPMTAOOCELS OV YPTCLLOTOLOVVTOL EVEPYELOKA (QUTO Yo, TNV TTapay®yr Ploagpiov
KOl TO VTOAEWWUO TG YDOVELONG OVOKVKADVETOL OTO YOPAPlo, OV omotteiton 1
¥pnowonoinon ovvleTik®v Amacpdtov. Emtoyydveror katd ovtév Tov TPOTmO, £vag
KAEIOTOC KOKAOG TV OpEenTIK@®V GLOTOTIKOV KOl TOV TOAITW®OV LYVOGTOLEIDY Kot
UELDVOVTOL TO, POVOUEVH POTTAVONG TOV VTOYEL®Y VIUT®V.

e Katd v omobnkevorn tov vypold VTOAEIUUATOC TG YDVEVLCTG, EKAVOVIOL GNUOVTIKA
MyOTEPEC OGUEC OO OTL KaTA TN 6100801 avene&épyaoT®mV OmOPANTOV GTO YOPAPLOL.

e Eivar ekt n amevbeiog ypnon tov LVIOAEIUNATOC MG E6APOPEATIOTIKO GTA YOPAPLHL
e€artiog TG oNUAVTIKNG ehdttOoNG €m¢ Kot TANPNG &€apdviong tev maboyovev
LUIKPOOPYOVIGU®DV GTO VITOAELLLLAL.

o Amopuyn KwvdOvev emPoing mpootipwy, tOco ond v EAldde dco kot amd v
Evponaixn ‘Evoon, yio axotdAAnin 61a0son amopfAntmy.

e H vypn {own kompld givor mo apotmpévn HETd TV ovoepoPla ydvevon amd 0Tt dtav
TOPAUEVEL OveEneEEPYOTT. )G €K TOVTOL EUEOVI(EL LEYOADTEPT] dLVOTOTNTO O1EIGOVOTG GTO

£00(pOC Kal TOPEYEL KAADTEPT MITavoT 0To YWPAPL LE O OIKOAOYIKO TPOTO.

1.3. AypoTtoktnvoTpopikd Amopinta
131 Tevika

‘Evag and tovg mapdyovteg mov Umopel Vo amOTEAEGEL GNUOVTIKY TTNYN €vEPYEWNS etval ta

OYPOTOKTNVOTPOQIKE amdPAnTa. Me opBn dwyeipion Oyt wévo dev amotelodv emBdpuvon yio

10 mepPdAlov, oAAd pmopodv va Bewpnbovv ®¢ po TOAD OMUOVTIKY TNYN EVEPYEWG KOt

pdAiota og pia emoyn 6mov o1 puoikol mopot e&avtiovvtal. ‘Etot, divetar o eAmido@opa Avon

OTNV €VUPECT] VEOV TNY®V eVEPYEWS KOOMG TO CypOTOKTNVOTPOQIKE OmOPANTO UTOpOLV va

YPNOYWOTOMOOVV GE GLUVOVAGHO LE TIG AVOVEDGLUES TTNYEG EVEPYELNS.

I'vootég opyovikég VAeg g kabnuepwomtag (Propdlo kabopng VANG) €xovv v akdAovin

dvvatodmra pebavoyéveonc:

e amoPinta yopootaciov( 36 m?)
® KatGAOmma Aoyavikedv (65 m?)
e opyovikd aotikd katdrowro (115 m?)

e upeddoa (228 m?)

32



e QUM dévOpmV (270 m3)
e amoPinta ceayiov (460 m?)
e ypnoomompéva Aado (800 m?)

¥t TaAdia 1on and 10 1940, o kaBnyntég Ducally kot Isman, mpoaypatonoinoay tig mpdTeg
UEAETEC OYETIKA LE TN YDVELGON TOV KOMPWOV CE EYKATAOTAGEIS OLOKEKOUUEVNG AEITOVPYING.
Apyotepa, amd 1o 1930 éwg to 1960 éxovav MV eUEAVION TOVC GTOLG PLOAOYIKOVG
KaOaPIoHOVG Ol TPMTOL YOVEVTEG eV, MeTa&D 1945 kot 1955 éyvav ToAAEG eyKATUCTAGELS Y10
napoynyn Ploaepiov péow tav KoOmpov. Qotdco, Enecav 6e adpdvelo eEattiog g YUUNANG
TWNG TOV VYPOV Kavoipwy. Ev tovtolg, Hetd v apdTn evepyelokt| KpioT Tov onueiddnke
dexoetioc Tov 70, oL €épevveg OYETIKG UE TNV EVEPYEWOKN  EKUETAAAELON TOV

0YPOTOKTNVOTPOPIKAV aTOPANTOV Epyovial EQVE TNV ETQAVELQ.

Yfuepa, mepiocotepot omd 36.000 avaepoPiot yovevtég fpickovtal o€ Asttovpyio otnv Evpdmn
kot emebepyalovior to 40-50% g Avpatoldonng mov mopdyetal e HOvAdeS PLoAOYIKNG

enekepyacioc vypodv amopfintwv. Emiong, to pebdvio mov mopdyetol o€ gupOAAIKO €TINESO

3
umopei va Egmepdoet ta 15 ekatoppvpia m /d (Tilche and Malaspina, 1998).

Ol 0ypOTOKTNVOTPOPIKEG HOVASEG OO TN OVOT| TOLG EMNPEAOLY OLGUEVAOG TO TEPPAAAOV.
Ext0¢ and 1o dupeco mpoPAnuate vyeiog mwov OMpiovpyodvtol 6Tove oTAPAOLS Kol TIC AOWTEG
povadeg yio tovg epyalopevoug kot ta Cma, to {owd amofAnta sivor vmevBovo yoo pio

€VPLTEPT GEPA TPOPANUAT®V:

% Eivan @opeic pikpoPiov mov pmopodv va petadoBovv otov AvOpomo HEG® TOV
LOAVGLEVOL VEPOD 1] TOV TPOPIL®V.

% O1 KVOTPOPIKEG HOVADEG Kot T AOPANTA TOVG dNULOVPYOVV TPOPANLOTO. OGOV Kot
emkivouvov agpiov oto mepiPairov omwg appovio (NHg), do&eidto tov avBpoaka (COy),

3pobeto (H,S) kar pedavio (CHy).

Ot meplocoTEPEG  LECOYEIOKEG YDPES TO  TEAELTOIN YPOVIK, VEIOTOVTOL GNUOVTIKES
nepPorhoviikég miéoelg amd TNV aveLéheyktn Ouibeon TV avemeEEpyooTmV N UEPIKMG
eneepYaoUEVOV VYP®V aTOPANTOV A0 TOWKIAES AYPOTIKES KOL KTNVOTPOPIKES OPAGTNPLOTNTES
(eharotpiPeia, Tvpokopein, xopootdoie K.G.). O eKOLYYPOVIGUIG TOV AYPOTOKTIVOTPOPIKMV
povAd®V Kol 1 adENCT NG MOPAY®YNG TOVG, €lXe OOV GLVETEW TNV avENUEVN OE OYKO
Topayoy vypdv amofAitov. Emopéveac, eivar mAéov emroktikny avdaykn m IloAweia oe
CULVEPYOGIO UE TOVG TOPUYMYOVS TV YEMPYIKMY KOl KTNVOTPOPIKAOV TPOIOVI®OV Vo Kivrnfovv

TPOG TNV OVTIUETOTICT TOV TPOPANLULATOG TG SLXEIPIONG TV OTOPANTOV.
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1.3.2. IIpofinpatikn d1a0son o1 Avtikn) EALGoa

Ewwotepa, onuovtikd tpopfinua aviyetoniletor ot Avtikny EAAGSa. Enpovtikd pepidto g
owovopiog ot Avtiky EAAGde omotehovv mAéov or  aypotoflounyavies Om®g T
yoAoktokopueia, To opayeia, Ol €YKOTACTAGEI EKTPOPNG XOIP®V, OYEAGOMV Kol TOVAEPIKMOV
kaOdc ko ot yeompywég povadeg. H avemapikng N avelédeyktn S1dbeon TV GLYKEKPIUEVOV
e€aPETIKG, PLTTOYOVOY ATOPANTOV OTOTEAODV GUECT] GMEM Yo TO TEPIPAAAOV Kol KOTA

ouLVETELD VoL TN dnuocta vyeia. ITo cuykekpuéva:

Apactypiomolovvror:

Aydia
v' 102 EdanotpiBeio (NogpBprog — @eBpovdpiog) (1570 tn katoiyapoc/d)
813 Bovotdoia (10581 Loa) (Zvveyng Aettovpyia) (530 tn xomprd/d)
10 Xopootaoio (403 Loa) (Zvveyng Aettovpyia)
18 Tvpokopeia (Noéupprog - Iobviog) (180 tn tupdyaro/d)2
8 Owomoteia
47 Emygipnoeig mopoywyng owdbeonc — eneepyaciog aypotik®y Tpoidvimy

2 Zpayela

AN N N N Y NN

10 Emyepnoeig enelepyaciog TdANoNG TPoidvioy KpEOTOg

ArtolooKkapvovia,

v’ 41 EhanotpiBeia (NoéuBprog — ®ePpovdpioc)

v 1755 Bovotdota (66308 (da) (Zvveyng Aettovpyia)

v 1151 Xopootdoio (Zvveync Aettovpyio)

v 19 Tvpoxopeio (Noéupprog - Iovvioc)

v’ 6 Zooyeia

v AypoTIKEG EKUETOAAEVGELS OV TTOPGYOLV QUTIKG VTOAEIUUATO KNTEVTIKMOV (ET0YL0KA

OA0 TO YPpOVO)

Hicia
v 131 Ehonotpifeia. (Noéuppiog — Depovdpiog)
v 1134 Bovotdota (14800 {da) (Zvveyng Aettovpyia)
v 4 Toayeia
v AypoTiKEG EKUETOAEVGEIS OV TTOPGYOLV QUTIKG VTOAEIUUATO KNTELTIKMOV (ETOYL0KA

OA0 TO YpOVO)
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O 0ykog T®V LYPOV OTOPANTOV TOV TEPICCOTEPOV 0YPOTOKTNVOTPOPIKMOV HOVAS®V gival
OYETIKG KPOC KO ETOYLOKNG (UOTG, CUYKPITIKA UE eKelvov TV aoTik@v Avudtov. E&aipeon
OTOTEAODV 01 PoVAdEG BOVOTUGIMV KOl Y01POCTAGi®mV TOL AElTovpyodV kad’ OAn T S1apKELL
tov étovg. IMap’ O6ha avtd, n pokpoypdvie didfecn TV OmOPAATOV OVTOV, GTNV €VPVTEPN

TEPLOYN TOV UOVAS®V, TPOKOUAEL NUOVTIKO TEPIPAALOVTIKO TPOPAN UL

Yvuykekpléva, o1 emmTOoelg TG avebéleykme Olakivnong omoPAfTOv  eivalr  Kupimg
TEPPOAROVTIKEG, KOWMVIKEG 0AAG Kol cvvaua owkovopkés. H  pdmaven tov vdpopodpov
opiCovta, 1 OYAnomn TV KOToikov amd oouég KabmC KL 1 ONUOVTIKY ETIOPOCT GTO PLGIKE
owocvothpate (motdpia, Odlacoeg) amoteAovv TG onuavtikotepes. H vmoPaduion tov
€0GPOVG  €lvOl IO OVOTTOPEVKTY EMMTMOON UE OMOTEAECUE, TNV VTOPRAOUIOT) TOV TEPLOYDV.
AvTO £xEl MG OMOTEAEGLOL TV UEIDMOT) TOV TOLPICUOV, TOV TEPLOPIOUO aVATTVENG Propnyavidy

KaODC Kol YEMPYIKMY Kol KTNVOTPOPIKAOY Hovadmv. [apakdtm meptypdpoviol avaAvTikd:

Emrtoceis oto lepifaliov ano tny A1gbson twv Ktyvotpopikwv Amofiftwv

Ot Lovtavol opyavicpol Bpiockoviol o€ GUVEXN ETOQPT LE TO QUGIKO TOVG TTEPIPUAAOV, Ao TO
omoio TPOGAOUPAVOLY TIG TPAOTEC VAES (TPOPEG KAT) Kol GTO OTOi0 0Todidovy OTL OEV TOVG
yperalerat.

O avBpomog elval ekeivog mov Kotdpepe To TEAELTOIO YPOVIOL VO SUTAPAEEL LE CLVENDG
av&avouevo pubpod, TIc AENTEG 1G0PPOTiEG 0T PUON WE TIG KABE €100VC OPUGTNPLOTNTEG TOL
TpoKaAdVTaG VTofaducn Tov mepiBdiiovtoc. Onwg kdbe opyaviopnds, €16t Kot o dvBpwmog,
névtote pumovay 1o TEPPAALOV LE TO VTOTPOIOVTO TOV OPACTNPLOTHTOV TOVG. Tn pOmaven
vt OU®G Mtav oe Béon va AVTILETOTICOVY TA OIKOGLGTHUOTO UECH TV UNYOVICUOV TOV
dwbétovv. Amo T oTiyp] OP®OG TOL Ol OPACTNPLOTNTES TOV avOPMIOL AMEKTNGOV EVIOTIKO
YOPOKTAPO, | GUGCMOPEVCT LUEYOAMY TOGOTNTMV AYPNOTOV VAIK®V 1] VTOTPOIOVI®MV Gg HKpO
Y®OpO dnuovpynoe ta TpoPfApaTe pUTOVONG, TOL gival viovotepa, OGO EVIOVOTEPES KAl TTLO
CUYKEVTIPMUEVESG €lval ol dpaotnplotnTeg avTéG. Méoa og aVTEG TIG dPACTNPLOTITEG VITAYETOL
KOl 1 TTINVOKTNVOTPOQIKN TOPAY®YN 7OV TS TEAELTOiEG OeKoeTie oméEKTNoE €viova
EMYEPTLLOATIKT] LOPPT LE CLYKEVTIP®GT LEYAAOL aptBpol {dwv og PKpoO Ydpo.

YUVETEWL OVTNG TNG EVTOATIKOTOINONG €ivol 1| CLGCOPELOT] PEYAA®MY TOGOTHT®V OMOPANTOV,
OPYOVIKNG TPOEAELGNG, YOP® OO TIG LOVADES KOl 1] EMTOKTIKY avaykr 6140e61G TOLG GTO YOP®
nepparriov. To peydho péyebog towv amoPfintov Eemépace TG OUVOTOTNTEG TV
owoovotnudtov vo avteneEéABovv kol mpokAndnke vmoPdbuion tov mepipdirovtog. To
TPOPAN O OE OPIGUEVEG TEPLOYES YIVETOL EVTOVOTEPO LE TNV TPOCSHNKN OmOPANTOV Kl 0o AAAEG

dpaoTNPLOTNTES.
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Ta mpoPfAnuoto wov Smuovpyobviol Ge Uio TEPLOY amd TNy OBEST KTNVOTPOPIK®V
amofAnTOV (Kompid, ovpa, vepd TAVGILOTOC YDP®V, VIoAEippnaTo (®OTPOPOV, VEPA Ppoyng o€
OKOAVTTTONG Y®Povg dlakivnong tov {doV) oeeilovial GTNV TPOKAAODUEVT] HOALVOM KOl

pOmavon.
= Modivvon

Apopd v avarTtuén kat 0140001 TV TadoyOdveV HIKPOOPYOVIGU®Y Kot eEapTaTal Kuping amd
NV VY KoTaoToon kol v kKobopomto tov (Omv, Kabdg Kol Tov YOpov SPimcnc Toug
omv povado. [apd to 6Tl o1 EMONUIOAOYIKOL TOPAYOVTEC TOV Eival duVATOV Vo, EPPAVIGOovY
o710, amoPfAnTa gival akivovvorl yio Tov dvOpwmo, dev givat yia ta {da.

H ocwot dwyeipion tov omoPAT@v Toug adpavomolel 1 Kol TOVG KOTOGTPEPEL GE UEYAAO
Badpo. O kivdvvog e uodhvveong emimiéov umopei va avtipetomicdei oty apaén e Lok M
UK omodvpaven. Fevikd, urnopel vo Aeydei 611 660 peyadbtepog gival 0 YpOVOC TOPALOVIG
TOV AToPANTOV OTIC £YKATOOTACELS encepyaciog, 1000 mo afiafn yivovtal (0md VYELOVOIKNAG
TAEVPAG), 10laitepa pLOAoTO v GVVOVALoVTaL Kot pe edaPIKN d1feon. Xe TOAAEC TEPITTOCELS
OV O TEAIKOG OmOdEKTNG €lvar VOATVOC, T QULOIKT OmOADUOvVeN &ival oamapaitnto vo

GUUTANPMOVETOL LE YNIKT OTOADLOVGT).
= Pormavon

2 podmavon vadyovior n acOnTikni vroPdduion, n €hkvon dvcoouiog Kot 1 avopyovn Kot
opyavikry pomovon. H aictntikn vrofdduion agopd tv epedvion tov yopwv PEc Kot YOp®
omd TIC KTNVOTPoekéG povades. H éklvom dvooopiog eivar and Tic cvvnbéotepec autieg
TPOSTPIPOV LE TOLG TMEPIOKOVS Kol Tapd TO OTL T a€Plo. TOL eKAVOVTAL OV TPOKAAOVV
acBéveleg, M evOYANON TOL TPOKAAOLV EIval OVOAOYN TNG GLYKEVIPWOONG TOVG. X& EAPETIKA
axpaiec mepimtdoelg pmopel va tdoet péypt kot otov Bdvato avlpodrmv kot {dov. H avdpyavn
pOmavon mpokaAeitolr amd ta Sdpopa avopyova otoyein tov onofintov. Kotd oepd
OTOLOAOTNTOG TO GLGTATIKA aVTé givor T0 dl®To, 0 POGPOPOS, TO KAAD Kol aKoAovBoVLV T
dlato acPeotiov, payvnoiov kot vatpiov kot téhog To Papéa PETOAAN YOAKOV, GLOT|POL,
payyoviov, yevdapyvpov kot dAimv. H kdpla enintoon autdv givol 1 ELOAvVIoT ELTPOPICLLOV
o€ otdoa vepd. Emiong pumopel va mpokAnfel avénon g alatdtntog ota vepd 1 610 600G
kaOdg emiong kot 1 euEAvion TogoOTTAG Omd VIEPPOAIKY] CUYKEVIP®OT OPIGUEVAOV
CLOTATIK®V T.Y. oppoviag. TEAog, 1 opyaviky| puToven aeopd 6t d1dfecn opyaviK®v ovclhV
OTOV OTOOEKTY], GULVEMEW Tng Omoiog &ivol 1 avAmTLEN KOTO TPOTEPOLOTNTO OEePOPLOV
UIKPOOPYOVIGUMY OV EVUTAPYOLV GE OVTA 1| OTOV AMOdEKTN UE pvOUd avaioyo pe tnv

TOGOTNTO. TNG OPYAVIKNG VANG Kot TO Bafid PloomotkodopncitdtnTis e,
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. Ponovon and ktnvotpopikég Nurpopomavon amo
Ponavon amo Hovédeg 0PYAVOPOCPOPIKES EVHOOELG AOY®
TUPOYOUAO AAOYIGTNG XPNONG MTAGHATOV

Ewova 1.10:Aito pomavong.

1.3.3.  Awygipion aypoToKTNVOTPOPIKAV OTOPANTOV

[Mapoin v ovdrtuln  eTCTNUOVIKA — TeEKUNPLOpEveOY  peBddov  dwoyeipong tov
OYPOTOKTNVOTPOPIKAOV OMOPANT®MY, 1 €QUPUOYR TOLS o€ KABe povada Eeywplotd, sival
OIKOVOLUK( OCOUGOPN Kol amayopeuTikr. H mo evdederypévn Kot tavtdypova He YOUNAO
TevorOYIKS pioko péBodog emelepyaciog amofAnT@V e vYNAO opyavikd eoptio, dmwg sival Ta
OYPOTIKA KOl KTNVOTPOPIKG, €lval n depyacio avaepdfiag ydvevonc. Ta evdldpueca kot TEAIKA
wpoidvio Mg ovaepoPlag ydvevons (vdpoyovo, pebdvio K.d.), eivor mpoidvta VYNANG
evepyewakng a&log kol pumopobv va ypnolomomBovv Yo TNV KAALYN TOV EVEPYELNKADV
OTOUTCEMV TNG HOVAdAS, TOPEXOVTAS TALTOHPOVA £V CIUAVTIKO EVEPYEWKO TAEOVAGLO Yol
nepatépw alomoinon.

H Aewwovpyio pog xevipoPapoldc, ¢ mpog TG €ELMNPETOVUEVES OYPOTOKTNVOTPOPIKES
EYKATACTAOELS, LOVAOAG avaePOPLOg YDVELONC, £XEL (OG TAEOVEKTILLOTOL TNV TLO ATOTEAEGLOLTIKY
¥PON TOL KOGTOVG eEomAlopoy Kot TV emefgpyocic. TOAAGV amoPATeov o pio povo
eykatdotaorn. Toavtoypova, dSwceoiiletar n oTobepdtnTa TG AElTOLPYIOG TNG KEVIPIKNG
povadog Kabmdg n avapiEn tov amofANTomv pmopel vo GLVEIGPEPEL ot dnovpyic evog o
«eElooppomnpuévoury  PiyHotog KATAAANAOL ylo ydvevomn, yopig v mpocsbnkn Opertikdv

0VCLDV, OTMG YNIMKEG EVDGELG TOL TEPLEXOLV ALMTO KOl PAOGPOPO.
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1.3.4. Anépinta Bovotaciov

1.3.4.1. Xapoxtyprotika Awofintov Bovstaciov

Ta amopinto Povotociov amotelodviol Kupiwg omd opyavikd oteped (mepLTTOUATO,
VTOAEIUNOTO TPOP®V) OVOUEYUEVO WE WIKPN TocdmTa LYp®@V (00pa, vepd TAVCEMG).
Xopoakmnpilovtor amd vYNAOd opyoviKd (OpTio Kol GUYKEVIPMGEIS OPENTIKOV GLGTOTIKOV,

kuping almtov. To amdPfAnta eivol puTovTIKEG OVGies Yol TEPLEYOVV:

V' Xnuikd, Onme VITpIKA, QOeQOPIKE Kot Gppovio

v' Opyaviky 0VAn

v I{nuotoyevi kot Tafoyovoug pikpoopyavicpovg (giardia, cryptosporidium)
v Bopéo pétarha

V' Opudveg

v Avtiiotikd

Extog amod to mpdPfinua ¢ vroPaduiong g moldtnTag Tov vepov, ot komplég (mmv umopsi va
GUVEICQEPOLY CTLOVTIKG Kol 6TO TPOPANLATA LOAVVGTC TOV aEPQ, GUUTEPIAAUPOVOUEVOD TNG
OKOVIG, TOL VEPOVG, TOV aepimv Tov Bgpuoknmiov Kot ddpopeg ocpéc. H mpotapykn mnyn
ekmountmv pebaviov omd v aypotofropunyavia eivar n gviepikn] LOU®ON TOV EKTPEPOUEVOV

LoV Kot 1 Koo amofANTOV oypOTOKOAMEPYELDV.

H xompid extpepopevav {omv vroroyiletar tepimov oto 4% 10V GLVOLOL TV AVOpOTOYEVHOY
eKTopmmV pebaviov. Oempeitar 4Tl oL AVOTTUYUEVES YDPEG CLVTELODV GTO LEYAADTEPO TOGOGTO
TOV GUVOAIK®V EKTOUTMV pHeBaviov amd T eKTpoPéc (D®V evd KOl TO TOGOCTO EKTOLTMV
pebaviov amd TS avamTuocOueveS ydpeg avapéverol va avEndel. Opmg, av amobnkevtel Kot
a&lonombBel cwotd 1 Kompld and v ektpoen {dwv pmopel, pe KaTtdAANAN eneepyacia, va

yivelr yprioyn.

H naykdopia tdon odnyel o€ To GUUTLKVOUEVT] KOl AELOTOMGIULT LOPPT) KOTPLAS UE GTOYO TNV
avénon avaktmong pebaviov kol cwotdtepn Odlayeipion amoPfAnTOV ond E€YKATAGTAGELS
ektpoeng Ldwv. H yprion kompiég yio edapikég kKaAMEPYeEleg umopel va amotelel KN TPOg TO
neplPaiiov  evépyeldr OAAG Tpémer vo ypnolpomomBel mpmdta ce ywvevtég (ou omoiot
OTOGLVOETOVV TNV KOTPLE KOl £X0VV MG AMOTEAEGHO TNV ekmopuny oéprov pebaviov) dote va
napoyBovv NAEKTPIGUOG Kot GAAC YpoILO TOPamTpoidvTa Omms abavorn. ' va peiwboidv ot
ekmounés pebaviov, to andPfAnta mpénet va a&tomomBodv Kot vo amodnKevtovy pe KatdAinio
TPOMO e OKOTO va emTeLyfel OIKOVOLIKT OVATTLEY, EVOLVALMGOT TNG EVEPYELNKNG OCPAAELOG,
Beltioon g mowdtnTag TOL 0épa, PeAtimon Tng Plopnyavikig acEAAEG Kol LEI®OT T®V

EKTOUT®OV agpimv Tov Beproknmiov.
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1.3.4.2. Awoyeipron Amopitov Bovotaciov

Mo mv eneéepyoocio Tov amoPAitev Povctaciov &govv mpotobel S1GQPOPES PLGTKOYTNLKEG
(xoBilnon, xookivicpa, agvddtwor, kpokidmon) kol Proroywés péBodol emeEepyaciog
(aepoPiec, aepilopeveg ko avaepdPieg defopevéc otabepomoinong, ovaepoPia ydvevon,
Mmacpartonoinon Kompldg). 'Hon mwoAld Bovstdoia gival epodlocuéva pe onmtikég deEapeveg
(BoBpovg). IMopdiinia, apket épevva  OeEdyetor ywo TV ovoEPOPlo. YMOVELGN TV
YOPOTPOPIKAOV amoPANTmV i néBodo n omoia TapovGlalel TO TAEOVEKTNLO TG LEIMONG TOV

T0f0yOVOV LIKPOOPYAVIGU®Y KAOMS Kol anTo TG Tapaywyng uebaviov.

Ewova 1.11: Konpiég ayedddwv.

1.3.5. Anépinte Xopoctaciov

1.3.5.1. Xapaktnprotikd Amofintov Xoipootaciov

IInyéc aepiv skmouUnTAY 6& Y0IP0CTIGLA

Onwg gaivetar oto oynua 1.1 o1 kupotepeg myég aepiov EKTOUTOV GE Y0POCTAGLA Elval ot
dupopot ympot (oTafrot) mov Bpickovral ot yoipot, 1 amobfkevon kot d1dfeon TV amofintmv
(vypdV Ko oTEPE®V), M d1Beon TV vekpdv {dwV Kol ot diepyacieg mov oyetilovtal pe v

napayoyr] {OoTpopdv.

- NHg, Ocpég, Zxévn,CH,
*ZtopAouoC

- Oopég, Aépo.
* AnoBnkevon Nekpdv Zowv / Amotéppmon

NH;, Ocpéc
* Amobnkevon kot AidBson Yypov Amofintov

2Kovn
*@pavomn, Aleon kot ATobnkevon ZmoTpopmv

Zyqpa 1.1:Kvpiotepeg nnyég aeplov EKTOUTOV OTOBANTOV YOPOCTOGIWMV.
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210V wivake wov axolovlel Topovalalovial To. YapaKTHPIOTIKG TV OTOPANTMY Y01p0sTasion:

Mivaxag 1.1 : Ta yopoKTpioTIKa TOL AmTofATOV TOV XOPOCTAGIOV.

Hapdapetpog YopPorcpog IMocétnra kgmpépa X
1000 kg Lovravoo
Bapovg

Yypa amofinta TWW 51
Blopmyovikd

ik BODs 2,2
amotobpevo o&uyovo
Yyéon COD/BODs COD/BODs 3,3
OMka oTteped TTS 3,3
[Imrkd cteped TVS 6,9
OMxo6 Alwto N 57
DOopopog P,0s 0,39
Kdio K0 0,17

H opyavikr ovoia mpoépyetot katd kK0plo Adyo amnd Tig {moTpoeEs ToL deV apOoUolOONKay KaTd
™V O1EAEVON TOVG Omd TO MEMTIKO SVOTNUA TV (OOV Kol KATH [UKPOTEPO UEPOC ATd TIC
Lwotpo@ég mov mopacHpOnkay 1 H106KOPTICTNKAY UEGH GTO, ATOYETEVTIKA KOVAALL. ZVVETELL
™G TpoéAevong avtig E€lval 0 EUTAOLTIGUOS TOLG UE  WIKPOOPYOVIGUOVS, KLpimg
puebavoPaxtiplo and 10 MENTIKO cHotua Tov (dov. Avtol ov pikpoopyoviopol Ppickovv
aeBovo opyaviKOd VTOCTPMUN Kol OVOTTOGGOVTOL GE PeydAo N pkpd Pabud oavdioya pe Tig
emKpaTovoeg cuvinkeg Tov mepPdilovtog (Beppoxpacio, pH). [Ipoidvta g avamtvéng tov
LIKPOOPYAVIGU®V givar To vepPO, To d10E€1010 TOV dvBpaka, To VOPOBetlo, N appwvia, To peddvio
Kot O1dpopeg aAAeg d0cOGEG ovoieg (m.y. apuivec). H évtaon tov oocpdv avtov eaptdral ond
T1 cLVONKES dlaTPNONG TOV ATOPANTOV .

Ocov apopd Tov 0yK0 TV anofAntev, e&aptdrol and To €1dog Kot TNV nAwia 1 To Papog TV
Lowv, kabng eriong kot and 10 cHoTnua dSTpoPns. O telkdg GYKOS OU®S TV amofA TV Tov
TPOKLTTEL Elval PEYOADTEPOG AOY® TNG OPAIMONS TOVG LE VEPO OO TALGILATO TOV YDOPOV,
Bpoyomtdoelc N kKot dappodv Kabmg emiong amd v Tpochnkn oTpwuvig (dyxvpo, vroieippato
LooTtpopdv, OTEPA, TPiYeG KAT). XNV TPA&n 1 apaimon aut PTAvVEL TOAAES POPES aKOUO Ko
070 OEKATAACLO TOVL apyIKOD GYKOL, OTNV TEPITTOOT TV Yopootaciov. To yapakinplotiKod
oUTd TOV OTOPANTOV €YEL OIKOVOUIKO OVTIKTUTO OT0 YEPoUd Kol OT0 GYEOOGUO NG
emeCepyaciog Tovg kol amotedel yopaktnpotiko néyedog yuo kébe povada ondte Kol TPEMEL VoL

eCetaleran katd mepintwon (K. Oeooarov- A. [amabeoddpov- A. I'ewpyaxdxn, 1988).
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1.3.5.2. Awgygeipron Amopitov Xopoostaciov

‘Eva. ovotua dayeipiong tov cutnpesiov ypelaletar vo vioBetBel (nutritional management)
oVTOG MOTE Vo Jlc@aiiletoar OTL dev LEAPYEL TAEOVACHUON TPAOTEIVIG GTO GLTNPESIO TOV
dwtifeton ota (wo. To eninedo mpwTeivg 6TO GLMPESIO TPETEL VAL €IVl EKEIVO TTOL amalLTELTAL
Yo TIC S1oTPoIKéC ovaykeg Tov (dwv. Omov etvar duvatd kot dev ennpedlovtal ot S1TPOPIKEG
avaykeg TV Yoipwv, TO Eemimedo TMPWTEIVIIG oTO oumpécto mpémel va pewwbel 1 va
avtikataotadel omd KatdAANAN mocomta apvoéémy. Emiong, to cvotua dloyeiptong tov
oumnpeciov mpémel va dcPorilel 0Tl ypnoonolobvial ovcieg (TPpMTEG VAEC) HE LYMAN
YOVELTIKOTNTA.

H mpoktikn yuo mpocOfkn un apviodywov molvcakyaprtdv (NSP) oto crmpécto, Yo peioon
™G amoPoing aldTov 7oL TEPIEYETUL GTOL OVPO, VO SOKIWOOTEL 6€ MIAOTIKY Pdorm Kol €
nepintoon mov Olopavel 0Tt dgv emnpedloviol Ol JTPOPIKES OVAYKEG TMV YOipwOv va
ypnoworombei og TaxTik Pdon.

To mopamdve pETpa £xovv ¢ 6TOYO TNV UEI®ON T TocdTTUG TOL 0ToPaAAOUEVOL aldTOV
vd popPn ovpiog ota oVpPa TOV LO®V KOl KOTE GLVEREWL TN HEIWON TNG EKTOUMTNG OUUMVING
oTNV ATULOGPALPO.

Ot teyviKég aVTEG £X0VV G GTOYXO KLPIWE TN HElWON TOV EKTOUTAOV aepiov apuwviog 1 omoia
OmOTEAEL TO ONUOVTIKOTEPO AEPLO PUTO IOV EKTEUTETOL A TO Yolpootdoto. H appmvia sivor
0éplo AYPOUO TO OMOI0 EKMEUTMETOL OTNV ATUOGPOIPO Ond TN OoTacN TNG oLvPlNg oL
amofdiietonr amd tovg yoipovs. H dSidomaom emrvyydvetar ypinyopo pe tn Ponbela evog
evldpov, g ovpedlng (urease), nm omoia Ppioketon cvviBw¢ péoa oTo AmOPANTO TOL
TPOEPYOVTOL Ao Ta (Mo Kot TO £30POG.

H appovia mpoxodel epebiopd ota pdtio, oto Aapd kot otig PAevvddels pepfPpdveg kot
GLUUETEXEL GTNV 0EIVIGT TOL €0GPOVS Kat TV vep@V. ['a T pelmon Tov ekmopn®v appoviog
Evponaixn ‘Evoon éxet kabopicel yia kaBe kpdrog péhog g Avatata EBvikd Opia Exmoumng,
OV AVOPEPOVTOL GTIG GUVOAKES ETNGIEG EKTOUTES TMV OTOIOV dEV TPENEL VAL YiveTol vITépPaoT).
YNUEIDVETOL OTL HE TIG TEYVIKEG TOL OTOYEVOLV OTN UEIMON TOV EKTOUTMOV OUUOVING

LEW®VOVTOL Kot GAAOL pOTol OTws To LeBdvio Kot 1 okovn Kabdg emiong Kot ot 0GUES.

1.3.6. Amnépinta OpviBotpopeiov

1.3.6.1. Xopaxtnprotikd Arofrntov Opvibotpogeiov

To andPAnta opviBotpopeiov gumepiéyovv opyavikd avlpaka, pKpOTEPO TOGOoTH 0LdOTOL Kot
QeooPopov Kabmg emiong war iyvn ylopiov, acfectiov, payyoviov, payvnciov, YoAKov,
o1ONPOV, YELSAPYLPOL KOl OPCEVIKOD KaODC €MioNG Kol OALTA OTEPER GLOTUTIK(, OTMG
avopyovo GLGTATIKA WOVTOV (GAaTa, tvoototyeia), aAAd Kol ad1dALTO OTEPER CUGTATIKA, OTMG

YOVOPOKOKKO  COUOTIOW, OopyavikéG VAES (Tpiyeg, VLMOAEIUUATO TPOEMOV KTA) Kol
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CLGCMUATOUATO KOAALOEW®V 0vG1dV. To mepieyouevo alwto PpiokeTol oe TOAAEG LOPPEG KOt M
almtovyog ovoTOon TOV omoPfANT®V givol avaioyn pe TN WKpoPlokn dpactnplotnTo, TN
Oeppoxpacio, To pH, ™V vypacia Kot T cuykévipmon tov o&vyovov. H poper| tov aldtov kot
KUPIOG M QUU®VIOKT TNG HOPPT| ddpopatilel onuovtikd poio oty mepattép® O1dbeon Kot

dlyeiplon TV TMVOTPOPIKAOV ATOBANTOV.

Y10, Gueoa andPinto, o alwto Ppioketal oe opyavikny HopPn o€ Tocootd 60-80% vmd
LOPON 0VPIOC KoL TPOTEVOV Kol petacynuotiletal kupiog og oppumvia, aépia 1 VOATOSINAVTH
ovTiKn Lopen. To T0G0GTO TOV AUUMVIOK®OV 1OVIOV GLVEIGPEPEL KoL 6TIG VYNAEG TIUEG Tov PH,
yeyovog mov dmuovpyel mpoPAnuate daxeipiong, oudbeong kot amodnkevone. To amdpfinta
Bropmyovidv tpopipov mepiEyovv peyorutepes mocodtntes vepov (90% «.p.), emopévag givar
UEYOAVTEPOV OYKOL TOUPUYDYNG, WKPOTEPOV OPYOVIKOD (POPTIOL KOl OPaldTEPU GE GYECT] UE TA

QTOBANTO TOV TOPAYOVTOL GE TTNVOTPOPIKES LOVADES.

Ewdikdtepa, 1 60GTAON TOV TTNVOTPOPIKOV omoPfAnTev e€aptdTol amd T GUVONKES EKTPOPNC,
TO MuepPNolo ounpécto, TN YPOviKN Swbeociudmra, TN OWTHPNON Kol TG TPOKTIKEG
KaOapOTNTAG OTIC LOVADEC. X& GUYKPIGT LUE TO VTTOAOLTO, KTNVOTPOPIKE Kol YEWPYIKE amdPAnTa
OOV TOL TTINTIKA OTEPER, TAPAPETPOS GNUOVTIKT Yo, TOV TPOTO dlayeipiong, epeavifovv

TOPOLOL0 TOGOGTA, GTO TTVOTPOPIKE ATOPANTO GUVAVTAUE YAUNAOTEPES TILES.

Ewova 1.12: Konpid movhepik®v cg opviBotpoeeio.

1.3.6.2. Awayeipion Amopfitev OpviBotpogeiov

H ovvnBéotepn kot €mg Kot oTig pépec pag epopuolOpevn TOKTIKN Yo TN dloyelpion tov
opviB0TpoPIKdV omoPANTOV Topapével . anevbelog evamodfest) Tovg Ge YDPOLS TAPNS N 1M
Koo TOVG, UE TIG OVTIOTOXES TEPPUALOVIIKES EMMTOCELS TNG HOAVVONG TNG OTHOGPALPOG
AOY®D TOV EKTOUTAOV 010E€10100 TOV AvOpOKa va amoTeELOVV duGETIAVTO TPOPAN L.

To yewpywd, KIMVOTPOPIKE KoL ZINVOTPOQIKE omOPAnta Bewpovvial SVGKOAX TPOG
emeCepyacio pe ™ péBodo g avaepoPilag YOVELOTG AOY® TOV VYNADVY TOGOGTOV GE TPOTEIVEG
Kot Admn, ta omoio 001 yohv ot dnpovpyic apupOvicg, ETTAEOVIOV VYPOV Kol MTOpdV 0EEmV,
TOPAYOVTEG Ol 00101l GE VYNAEG CLYKEVTPOGELG BemPovVTOL TOEIKOL KOl GUVETMG TEPLOPLIOTIKOL

Yo T Agwtovpyic TV avoepoflov HKpoopyaviopmy. Xg avtibeor, ot Oegpuicég pébodot
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OTOdELYTNKAY EVOALOKTIKOL TPOTOL dloryElplong Toug Kot cuVERaALaY oty alomoinoT Tovg g
avavedoyo kavoa. [Hapodia avtd, tpofAnuata tapovsidloviat kol 6° ovtd T0 onueio OmmG
OTOOEIKVOOLV UEAETEC, AOY® KVPI®G TOV VYNAOL TocooTov o€ vypacio (>70%) war g
avaykaomtog tpoenebepyociog ENPavone, MOTE T0 TINVOTPOPIKA amofAnta vo kabdictavrot

a&lomomciua.

1.3.7. Andépira Zeaysiov
1.3.7.1. Xopoxtnprotika Amofitov Xeayeiov

O 6yKoc KoL T0, POPTIO TV OTOPANT®Y OV TaPdyovToL GTO GPAYEin TOKIAoVY avaAoya e TNV
TpmTn VAN (eido¢ {MOV), TNV £KTOOT TOV EYKOTUGTAGEMV TOL TEPLAaUPavel 1 kKabe povado
(amd amhd opayeio (dwv péypt K¢ eneéepyaciog mov meptrapupavovy coayeia, eneéepyocio
Kp£aTog, oLOKEVAGio kol KovoepPBomoinon TeAkoy 7TPoidvtog), kobmg kot TG pebodovg
kaBapiopov mov akoiovbovvial Xe kdbe mepintwon Ouwc to amoPAnTa yopoaktnpilovrar omd

VYNAEC GLYKEVTIPAOCELS POTTOV OTWG:

v opyoavikdg avOpakag
v awpodueva oteped
v maboyovol pkpoopyavicuot
v dloto/oppavio

v’ phopopog

v Gata MoV kot Elaiov.

To vypd anoPfinta TV ceayeiowv Tpoépyovtal amod Tig NG depyacies:

= AmndAewn 0ipoTog Katd T 6eayn Kot amooTpdyylon TV (OmV/Touleptkdv
= JIAowo tov cpayeiov

= KaBapiopds tov otdprov avapovig v (dov/moviepikdv

= [TAOoyo tov popnydV LeTaopds TV {OmV/TOVAeptkdv

= Amovepa Yo&ng TV CUUTVKVAOTOV Kol TOV YOKTIKOV UNYoVOV

= [TAWoyo kot kaBopiopog TV EYKATUCTACEDY

O 6ykog TV amoPAitev ot peydha cpayeia xetl Ppedei 7-9 m* tovo Lwvtavod Bapovg evid oe

peydlo tmvoopayeio vroroyiletar og 22.50 L/ntnvo.

Q¢ oteped amdPAnTo oTO. GEOyEin YopakTNPifoVTOL TO TOPATPOIOVTA GOAYNG TO Omoid
UTOPOOV VO, TPOKOAECOVV  ONUAVTIIKG TPOPANUaTa ov OV Jlayeplotovy ocwotd. Ta
TOPOTPOIOVTA VIOKEWVTOL GE GYN TOAD YPIYOPO KOl WITOPEL VO TPOKAAEGOVV OGUEC AV Ogv
katepyacOovv Bepuikd 1 dev amopakpuvBoLv eykaipmg omd T povada. Nekpd (oo 1M

OKOTAAANAC @yl Tpémetl vo. dtatefovv e TETO0 TPOTO, KATOMY £YKPIOTG OO TIG ApHOdIES
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VANPEGIEG, MOTE VO, SUCQUMOTEL 1 KOTAGTPOPT, OA®V TV TOH0YOVOV LIKPOOPYOUVIGUDY
(mootepimon  VTOAEWUATOV).  Zvyvad  YPNCIUOTOOLVTOL GOV  TPOPOdOoGio. og  pHovada

emegepyaciog yo v mopoywyn (OoTpopmv.

Yteped amoPinta emiong Oewpodviar to. @TEPG omd TN Oadikacio amomTiAmong TV
movAepk@v. Ta un ed@OUE VTOTPOTOVTA TV KTvospayeiny gival cuvnbmg e Tocootd 20-

30% avé (oo, evd ota trnvoseaysio Kopaivetal 6€ Tocootd 20-25% ava TTnvo.
Y1eped amOPANTO. TPOoKHITOVY EMiong amd TV eoyxdpwon. Ta oteped avtd umopel va 0dnyndovv
gite om povaodo emefepyociag vmompoioviov eite oe XYTA. Xta oteped amdPinta

CLYKATAAEYOVTOL KOL Ol AGGTEG TTOL TPOKVTTTOVY amd Ta. d1dpopa 6Tddlo encsepyaciog VYpPMOV

amoPANTOV Kol 01 0moiec £xovv cuvibw¢ TeplekTikdTTa 95-98% MeplekTikOTTA GE VEPO.

ITivakog 1.2: TumKEG TIHES TOOTIKAV YOPOKTNPIOTIKOV AToPATOV 0o ceayeio.

Hopdapetpog Ty (Mg/L)
Kabilavovta oteped 10
pH 7
Mn d1eAvTd GLGTATIKA 580
Yrorepo, kadong 81
ATOAE0 KADONG 498
Adidlvto cvoTaTika 1206
AXKoAKOTN TO 271
Yroreypo kadong 934
ATtdAg0 KAHONG 7
Almn 108
Alwto 145
Dhcpopog (P20s) 19
Kdéio (K0) 29
AcPéotio 131
Kotavéloon KMnO, 154
BODs 838
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1.3.7.2. Awayeipron Amopitov Leaysiov
o Eneepyacio Yypav Anopfijtov

H avaepofio amocvvleon mpaypatonoleitar e Oeppoavopeveg oatdéels yio 2-3 uépeg. X
GUVEYELD. TPOPOJOTOUVTOL GE L0 EYKOTACTOON ovaepoPlag Poloyikng emefepyacioag mov
umopel v AaPet ympa pe S1aQopeC TEYVIKEG e PLOAOYIKA PIATPO, SEEUUEVES BEPIOUOV LLE YPOVO
aepPIopod 54 mdpeg kol ypdvo mapapovig 8 mpeg otig defouevég kabilnone, o€ 0&EdMTIKEG
Tdppovg, o €daPkd @iktpo kth. Ta amoPfinto eivol amapaitnto va £0VV TPONYOLUEVMG

VTOOTEL amoAdpuavo e Tpoctnkn yrmpiov.

H Adomn mov mopdyetor omd v eneepyacio vypmdv amofAntov veictotol TALov enelepyacio
ue avaepopia amoovvieon oe Oeppatvopevoug yovevtég. Me tov Tpomo avTd EAAIGTOTOLEITOL 1)

nepBoirovTikn enifdpovvon amd T S1dbeoT aVTOV TOV OTOPANTOV.
o Enelepyoocio tepe®@v Amoftov

To oteped un 6O TOPATPOIOVTA TTOV TPOKOTTOVY Oto To. GPaysia Oa TPEMEL v 001 yovVTAL
o€ povada emelepyaciog moapoampoiovimv cpayeiov yio v mapaynynq (wotpopdv. H Adomn mov
TapdyeTal amd T povada emelepyaciog vyp®V amoPART@V unopsel gite vo, otafepomombei Kot
ot ouvéyeln va ypnolwomombei cov PeAtiwtikd €ddgovg, &ite va olatebel og ydpovg
vyelovoutkng toens. Emiong 1o oteped amdPAnta pmopodv vo. LITOGTOOV YMVELCT GE Lol
gykatdotaon oavaepdfiag ymdvevone otovg 30 °C vy 25 uépec. Xty €yKatdoTooTt OUTh
umopovv  va  dloyetevBoldv  emiong kot dAAa vVAKG OmOC KOTMPld, AGOTN OmMO  TOLG
MmodlywploTég Kol Adomn and de€apevég kabilnong. Mia dAAn evaliaxtiky pnéBodog givor 1

Mmacpotonoinon.

1.3.8. Tzopywa Yrorsippota

1.3.8.1. XapoKTNPLoTIKG YEOPYIKAV DTOAELUUATOV

Ot yempyikég povdodeg ot Avtikr] EAAGda kKabmdg Kat og OAn T ydpa avTimtpos®relovy Eva
ONUOVTIKO pePidlo g owovopiag. Meydleg mooOTNTEG YEMPYIKOV VLROAEWUATOV (0TS

QpovTa, Aayavikd) etvan <’ drobéopeg’’.

2UYKEKPEVO, 1) TOPAy®YN TOPTOKOA®V kol Tov ayladwwv oty E.E cvykevipodveror ot
Meooyewokn] Aekavn. Ocov agopd v mapaymyn noptokaiov, N lomavia ki n ItaAio eivor ot
YDPEG HE TN HEYOAVTEPT TOPAYWOYN GOE TOPTOKAALL KOl AvTITPOCSOTEVOLVY TO 80% NG GLVOMKT|G
napaywyns g E.E. To vroiowro 20% g mapaymyns apopd v EAAGda, v Kompo xat v
[optoyorio. TTapdAinio, M GUVOAMKN TOpAy®YN OYAQSIOD OTNV YMOPO KOG KLUOIVETOL GTOVG
50.000 tévoug to £€10g 2010.X1N Ymdpa. PLog, Ol KUPLOTEPEG TEPLOYEG TAPAYMYNG TOPTOKAAMDV Eivat

n [ehondévvnoog k1 n Avtiky EAAGSa (Attoloakapvovia, Apta), evd 1 Topaymyr oayAadiod
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EMKEVIPOVETOL 68 UIKPOTEPO TOG00TO PéPata otig meployég e Adpioag, tov Topvafov, g
Aoxoviag kat g KopivBov.

Ta yeopyucd vroieippoto givarl mhovcia og {upmoipovg voatdvOpokec. H ppovktoln amotelei
éva opdotno voatdvOpaka mov Ppioketol 6€ TOAMG @POLTA KOL AQYOVIKA OO Kol Ot
moAvoOleg (polyols) yvootés g adkodhec TV cakydpmv Ppickovior og @povto. (ayAddia,

kepdoia, Pepikoka, podaKiva, SUUACKNVE KOl URAQ).

Ta amofANTo TOV YE@PYIKOV LOVAS®OY OTTOTELODY €MOYL0KA amoPfAnta Kabng yapaktnpilovial
ano:

V' Meydhovg moylokong GyKovg

v' Awxvpdvoeig ot dbvaun’’ kat otov dyko Tmv Avudtev

V" Yyniig Proomotkodopnong Adpota

V' Yynho opyavikd @optio tkavd vo amotkodopn0ei omd pkpoopyovicuong

‘Eto1, 100 ye@pykd vrwoleippoto eUmEPIEXOVTOC HEYAAEC TOGOTNTEG VLOATAVOPAK®OY, OTMG Kot
TOCOTNTEG PMGPOPOL KaAiov Ki al®TOV amoTeEAOVV pio. evdeyduevn Tnyn &véPYEWS Kot
UTOPOOV VO, YpNolLonombody ¢ VTOGTPOUOTO Yo PLOAOYIKY UETATPOTH) o€ pebdvio
(mopaywyn Proagpiov).

Hopoakdto otov Hiveka 1.3 mopovstdloviol T QUOTKOXNUIKE XOPUKTNPIOTIKO EVOC YEMPYIKOD
TPOTOVTOG:

‘Eva mapaderypa etvon 1 pedtldva, mov og edMOL0 Ao oVIKO EYEL TEPIEKTIKOTNTO GE PMDCPOPO,

oidnpo, acPéotio, vatplo Kot kKaAlo, Prrapiveg C, A, B1, B2.

Mivakag 1.3: puowoynuikd yapoxtpiotikd peitéavag (TInyn:www.botanical-online.com)

Hapaperpog X 100 gr peitlavag
Nepo 92

Almn 0,18
[Ipwreiveg 1,02
YdoatavOpakeg 6,07
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Ewova 1.13: ESa@ofelTioTikd pe yempyukd DITOASUATO.

1.3.8.2. Awoyeipion YEQPYIKAV VTOLEIUPNATOV

To andPAnta yewpyikng ekuetdArevong cvviotatal oe otepen Propdala mov amoPaiietor et
TNV GLYKOWON, 6 QPovTa, Aoyavikd Kot GAlo mov dev umopovv vo, aflomombodv omdTe
canilovv. O mocdteg tov Proogpiov mov UmOPOHV vo ToPayOodV amTd To GLYKEKPIUEVA.
amoPAnTa ivor TOAD peydieg kot o avtiotoyo kEPOM sival emiong HEYGAQ, apOD TO KOGTOG
KTNOMG TOVG gival undeviko (kavovikd 0o éxpene va. givar apvntikd, dnAadr 1o gpyoctdcio Ha
Enpene va. TANPAOVETOL amd Tov aypdtn Yo v o dtoyelpileton Kot va unv poAdveton €161 0

VOPoPOPOog opilovtag Kat To TEPPAALOV).

Ta andfANTa TOV YEOPYIKOV VTOAEUUATOV ATOTEAOVV £VO, LEYAAO UEPOC TWV OTOPPLLUAT®V
7oV KaToAyouv otoug Xdpovg Yyetovoutkhg Taeng (XYTA). Eeocov dev voiotavtal kdmolo
eneEepyasio oEOvouy 1o TPOPANUA TNG JLXEIPIONG TOV GTEPEDMV ATOPPLIATOV, KaODS eniong

aVEAVOLVY TIC EKTOUTES TV aepiov Tov Beproknmiov Kot T pOTOVGT TOL VIPOPOPOL opilovra.

[T ocvykekpyéva, 10 mpdPAnua eppaviferal koping ot dwayeipion otepedv amofAntoV TOV
€OMEPWOOEWDOY OV €yovv mPoéAbBel amd amdovpon, ta omoia yopaktnpilovial omd vVYNAO
opyavikd @optio. Or peyaddtepes moocotteg Kataiyovy émog topa o XYTA. "Yotepa amd v
anocvpon o€ XYTA tov eomepdoeddv (Kupiog mopToKAAln, oyAdde) Tov dgv UTOpohV va
dwteBovv oy ayopd, n pdmaven etvar évrovn Kt 0EOVETAL OKOUT TEPIGGOTEPO UE ATOTEAEGLLA
™V amoToUn oAlayn TG HOp@OoAOYiag Tov £dApovg KaBMG TOAAES POpES TapaTnPEiTaL YLILOG
GTOV VOPOPOPO opilovta.

21 Xmpeg g Notog Evponng (EALGda, Italia, Iomavia, [Toptoyarin) mapdyovion kébe ypovo
katd péco O6po 1.000.000 tovor amoPfAntov and Propnyavieg eneEepyaciag eonepdosdmv. Ot
VIEPOYKES AVTEG TOCOTITEG 00T YOLVTAL OVETEEEPYOOTEG GE KOVIIVOUG amodékteg 1| yopotepéc. H
OVTILETOTION LT O)L LOvo emPapuvel Tov LOPOPOPO opilovia AALA LeIDVEL TOPAAANAL KOl TOV

dwbéoipo dyko tov XYTA.
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H Evponaik odnyio yio tovg XYTA apowbei v peimon tng mocdtnTog Tov opyavikod GpopTiov
He avénon g xpPNoNs TS avaepOPlag YOVEVOTG 1) Oolo ATOTEAETL Liol EVOAAOKTIKT KOl AGQOAT|
HéEBOSO Yo TNV OMOUAKPUVOY] TOV OPYAVIK®OV OTOPANT®V KOl TNV TOPUAANAN Topoymyn
Broagpiov.

H opBoroyikn OSlayeipion tov cvykekpiuévov omofintov €xel ©¢ otoOyo T uHeioon Tov
TOGOTHTMV 7OV KOTAAYOUV GTOVG ¥DPovg vyslovoutkng tagpng (XYTA), v avdxmon moAd
peyolutep@V mocottv evépyelag (Ploaéplo) omd avtd Kobmg Kol TNV TPOYLOTOTOINoT
peydng whipoxog kopmootomoinong. H koumootomoinom  eivor évag amd TOVG 7O
OTTOTEAEGLLOTIKOVE TPOTOVE Y10 TNV UEIMON TOV OTOTVTOUATOV TOL avOpdTov 6T0 TEPIPAAlov.
‘Eva. péco vokokvpld umopei va eEadeiyel kaTd TO MUICL TNV TOGOTNTO TOV GKOLTIOID®V TOL

OTAGQ KO LOVO WLE TNV KOUTOGTOTOINGT TMV OPYUVIKMV TNG AmoPANT®V.

1.3.9. Amnopinta Ipopfarwv
1.3.9.1. Xapaxtypiotika Amopintov lpofarwv

To amopAnta mpoPatwv eumepiEyovy UEYUAES TOGOTNTEC OPYOVIKOD GvOpoKa G€ oxéon UeE To
amopAnta opviBotpopeiov, Alyo yaunAdtepa 10600TA AlMTOL KUl POCPOPOL KOOMG mioNg Kot
iyvn ylopiov, acPectiov, payyoviov, poyvnoiov, YOAKOD, GCONPOL, YELOAPYLPOL KOl
apoevVIKoD KaBmg emiong Kot SAVTA OTEPEG GLOTOTIKA, OTMG OVOPYUVO GLGTATIKA OVTWV
(dhato, tyvootoyein), aAAG Kol adldALTO OTEPEN CLGTATIKA, OTWC YOVOPOKOKKO COUOTIOW,
opYaVIKEG VAES (TPIYES, VTOAEILLLATO TPOPDY KTA) KOl GUGCMUATMLOTH KOALOEWO®V ovoidv. To
nepleyOpevo dlmto Pploketal oe TOAAEC LOPPEC Kal 1 al®mTovyog cVGTACT TV OTOPANT®YV
etvan avéoyn pe t pikpoPilakn dpactnpidtnta, t OBeppokpacio, to pH, v vypacio Kot ™
ovykévtpmon tov ofvydvov. H popen tov aldtov kot Kupi®g 1 OUUOVIOKA TNG LOpOn
Swdpapatilel onuoviikd poAo onv mepaltépm d1dfeon kot dloxeipion TV TTNVOTPOPIKAOV
arofArtov. H kompid tov mpoPfdtov kot Tov aAdyov mepiéyel Ayotepo vepo Kol TEPIGGOTEPO

aCmTo Ko Y@VEVETOL YPIYOPa OTd TOVG HKPOOPYOVIGHLOVG.

Yta dpeca omoPfinto, to dlwto Ppiokeror oe opyavikn popen oe mocootd 60-80% vmod
LOPON 0Vpiog Kot TPOTEIVAOV Kot petacynuotiletoal kupiog oe appmvio, aépia 1 VOATOSINAVTY
ovtikn popon. To mo606To TV AUU®VIOKOV 1OVTOV GUVEIGPEPEL KoL OTLS DYNAES TiéS Tov pH,
yeyovog mov dnuovpyel mpofAnpata diayeipiong, ouabeong kot amobnikevonc. Ta amdfinta
Bropmyaviev tpogiptwv mepiEyovv peyorvtepes mocdtntes vepov (90% «.B.), emopévac elval
LEYOAVTEPOV OYKOL TOPAYWYNG, MKPOTEPOV OPYOVIKOV (OPTIOL KOl 0poldTEPA GE GYECT] LE TA
ATOPANTO TOL TAPAYOVTIOL GE TTNVOTPOPIKEG Hovades. Edwotepa, 1 o0oTAoT TV 0moPAnTOV
TV TpoPatov efoptdtal amd TG CLVONKES EKTPOPNG, TO MUEPNOLO GLTNPEGLO, TN YPOVIKY

OtBec1dTNTO, TN JTAPNOT KO TIG TPUKTIKEG KaBaploTTag OTIC LOVADEC.
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Ewéva 1.14:Konpiég IpoPdtav

1.3.9.2. Awyeipion Amofijtov [pofatmv

H ovvnOéotepn kot €m¢ ko oTig HéPec pag epopurolopevn ToKTIKA Yoo T dlayeipion tov
amofAnTv Tpofdtav (kompiég mpoPdtwv) mapauével | amevbeiog evomdbeot| Tovg e YOPOVG
TOPNG N M KOG TOLG, UE TIC avTioTOol(eg MEPIPUALOVTIKEC EMITTMGES TNG HOAVVONG TNG
aTUOGQAPAG AOY® TV ekmoumdv O1oediov tov avbpako  va amotelobv dvoemilvto
mpoPAnua. o teyvikode Kol 0IKOVOUTKOUG AOYoue 1 Kompld dev a@iveTol ektedeylévn otov
\AL0 kol oV Bpoyn. Ot andAglEg 6€ opyaviKn ovcio Kot 6 AlmTo, 0TV 1 EOAAEN TNG KOTPLAg

dev yivel cootd Eemepvouv to 50%.

Ta yewpywd Kot KTvoTpoeikd andPfAnta Bempovvial dOoKoAn mpog eneepyacio e ™ péBodo
™G avaepoPlog YOVELONG AOY®D TMV LYNADV TOGOCTAOV O MPWTEIVEC Kol Admn, To omoia
odnyobv ot dnuovpyio opp®viog, EMTAEOVIOV VYPOV Kot ATOp®dV o0&V, Tapdyovies ot
omoiol e VYNAEG GLYKEVIPMGES Bempoldvior Tofikol KOl GULVEMMG TEPLOPICTIKOL Yo 1)
Aertovpyia TV avaepdPiov pikpoopyavicudv. Xe avtifeon, ot Bepuikéc pébodot amodeiytnray
evaAraxtikol tpdmot dwayeipiong Tovg Kot GuVEBAALAY otV a&lOTOiNGT TOVG MG AVOVEDGLLLOL

KOG

[Hopdra avtd, TpoPfinpare Tapovcldlovtal Kot 6° auTd TO GNUEID OT®S amodekvHoVY LEALTEG,
MY Kuplwg ToL VYNAOD mocootoh ot vypacioa (>=70%) Kor TG AvVOYKOOTNTOG
npoenelepyaciog ENpavons, MOTE O TTNVOTPOEIKE omoPAnta va Kabictavtor aglomomoiua

(Brohoyum yeopyia", Ipoypappa I'evikng Upappateiog Néag ['evidg - ATEI [epond).
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1.4. Maotepimon

H maotepinon sivar 1 dwdikacioo katd v omoia yivetal ypnorn Mmog Oepudtnrag yio tmy
KOTAGTPOPT 1 EAATTOON TOV PAACTIKAOV HOPOOV TV UIKPOOPYAVIGU®OV. Bpiokel epappoyn
Kupiong oe Propnyavieg tpopinwv kot ydAaktoc. Emwvondnke amd tov ['dAlo ynuukod Aovi

[Taotép, amd Tov onoio mpe kot 1o dGvoud TG,

H mactepioon emiong éyer okomd tnv emypunikoven g owpkelng (@Ng Tov TPoidvtog,
EAATTOVOVTOC TOV apliud TV Tafoyovoy UIKPOOPYOVIGU®MY OV TPOKOAOVY OALOIDCELS GE
ovtd. To mpoiov apéomg petd v Oepuikn emeepyacio TPEMEL VO YOYXETOL Kol VO,
ovokevdletol. H maotepioon yiveton pe 0épuavon otovg 72 Babpovg yia 16-20 devuteporenta 1
otoug 60 Pabuovg Yo 30 Aemtd, eved M vrepractepiowon pe Bépuaven otovg 132 Babuodc yio

TovAdyloTOV 1 devTEPOLETTO.

H maotepioon eivar Amio Oepuikn katepyaoio mov GTOYEVEL GTNV KOTAGTPOPT UEPOVS TOV
UIKpoOpYoVIGU®Y (cVYvE TV Toboydovav) ov VIAPYOLY GTO TPOQEUO, Kol ETOUEVOG M
mepaltépm eneepyncio Kot 01 GUVONKES AmOBNKEVONG TPEMEL VAL EAAYLGTOTOLOVV TN LIKPOPLoKn

avantuén.

o o | e

S N
- 4

=

Ewéva 1.15: Tlaotepinon anopintov ceaysiov otoug 70° C.
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https://el.wikipedia.org/wiki/%CE%98%CE%B5%CF%81%CE%BC%CF%8C%CF%84%CE%B7%CF%84%CE%B1
https://el.wikipedia.org/w/index.php?title=%CE%92%CE%BB%CE%AC%CF%83%CF%84%CE%B7%CF%82&action=edit&redlink=1
https://el.wikipedia.org/wiki/%CE%9C%CE%B9%CE%BA%CF%81%CE%BF%CE%BF%CF%81%CE%B3%CE%B1%CE%BD%CE%B9%CF%83%CE%BC%CF%8C%CF%82
https://el.wikipedia.org/wiki/%CE%93%CE%AC%CE%BB%CE%B1
https://el.wikipedia.org/wiki/%CE%9B%CE%BF%CF%85%CE%AF_%CE%A0%CE%B1%CF%83%CF%84%CE%AD%CF%81
https://el.wikipedia.org/wiki/%CE%9B%CE%BF%CF%85%CE%AF_%CE%A0%CE%B1%CF%83%CF%84%CE%AD%CF%81

1.5. Avoepépra Xavevon
151 Tevika

H avoepofia yovevon umopel va mpocsdiopiotel mg M Proroyikn diepyocio Kotd Tnv omnoio
opyavikn VAN, amovcio o&vydvov, petatpénetar o pebavio (CHy) ko 610&€idio Tov avOpaxa
(CO,) [Toerien and Hattingh, 1969], mov cuvicTovv 10 YvoOoTd Proaéplo. Ta televtain ypdvia,
givar M TAEOV EVOESELYUEVT] KOL TOVTOXPOVO HE EAGYIOTO TEYVOAOYIKO pioko péEBodog

enekepyaciog amoPAITOV He DYNAO 0PYAVIKO POPTIO.

Kotd v avagpdfio ydvevor, 1o NAEKTPOVIO TOL TOPAYOVTaL 0t TN JACTOCT] TS OPYUVIKNAG
VANG, YPNOWOTOOVVTOL MGTE VO OVAYOLY TOV GvOpaKe otV o aviypévn oEE0MTIKY TOL
katdotaon (—4 oto CHy). v mepinmton outr, Ol OpYOVIKEG EVAOCELS HETATPEMOVTUL GE

uebavio kat 610&€id10 ToL AvBpaka cOUP@VE pEe TNV Topakdto e€icmon:

Opyavikr "YAn + Nep6 —» CH, + CO, + NH3 + H,S (4 véa kdtTopa)

Eivar epeavég amo v avtidopaon 6Tl 1 T0C0GTINI0 GVGTACT] TOV TAPUYOUEVOD BEPLOV [iYUOTOG
(Bloaépro) oe pebavio, e€aptdrtat amd v oEEOMTIKY KATACTOGT TOV dvOpaKo 6TO VITOGTPMLLA.
"Etot, ot vdatavOpakeg petatpémovtal o€ ioec moootnteg nebaviov kat dtoediov tov dvOpaka,
1N pebavorn kot ta Mmida og mePLosoteEPo PeBAvVIo amd 010E€id10 Tov AvOpaKa, TO HVPUNKIKO
0&0 kot 1o 0ok 0L divouv peyaldtepn mocoT T O10EE15i0L TOL AVOpaKa amd PeBAvVIo, Evd

dev mapdyetar kaboAov peddvio amd v vépdAven TG ovpiag [Schink, 1988].

To Proaéplo g avavedoiun anyn evépyelog amoteigiton and: 40-70% «.o. pebivio, 30-60%
K.0. 810&€id10 Tov avBpaxa kot 1-5% K.0. GAho aépia, meprapPavopévav tov Hy (0-1%) ko
tov H,S (0-3%). H Oepuiducr| o&io tov Prooepiov eivar mepimov 6 kWh/m3. To Proaépio mov
wapdyetoar omd évav avoepoPlo yoVeELTNpA UTOpEl v Koel EMTOMOV GE KOVOTNPES Yo
mopayoyr] Beppotntog Kot MAEKTpKnG evépyelas. EmumAéov, 1o yovevpévo vmoleupa etvat

TAOVG10 G€ OPENTIKA GLGTATIKG KOl KOTAAANAO va, xpnoiponon el og ed0poPeATIOTIKO.
1.5.2. ITieovektiporta kor Mewovektipoto g Avaegpofrog X@vevong

H avoepofia enelepyocio mapovctdaletl kdmolo mAEOVEKTHLATA EVOVTL TNG GUUPATIKNG 0EPOPLag
eneepyaociog anofintov (depyacio evepyod 1Avoc) [Lettinga et al., 1979]. Kémowa amd avtd

gival to. akoAovOa:

= [lapdyston evépyeto vd ™ popen Proagpiov.
» Mmopet vo emefepyaotel  vypd  omOPAnTo.  pe  vynad  opyavikd  @oprtio

(aypotofropnyovikd- yewpykd vToleippota).
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Mopdyetar pikpn tepicosia otabeponompuévng AGomng.

Ot anmaitioelg o Opentikd cvotatikd (onmg N kot P) sivan pikpég.
Kotavoldvetor eAaylot oYeTKa evépYeLd, Kupimg Yo OEpuavon.
E&owovopeital 1o K66T0G 0.EPIGLOD.

H mapayopevn Aaonn givar katdAAnAn yio £60.poferTinTiKo.

Ot avoepoflol KpoopYavIGHol Umopovy va dtnpnbodv yopic tpo@odocio yio. ToAD

UEYAAO YPOVIKO SLACTN A, YOPIG OMUOVTIKY HEI®ON TNG EVEPYOTNTAS TOVG.

To koptoTepa PEOVEKTALOTA TNG avaePOPlag ydvevong eivat To e€Ng:

Amouteiton LEYAAO YPOVIKO SAGTNUG EYKAILATIGHOD TOV Hebavoydvav Paktnpdimv Kot

givar o apyn Olepyacio. oe oyéon pe v agpoPuo emeepyacio. Eattiog ovtov,

OmoLTOOVTOL LEYOADTEPOL PBLOCVTIOPACGTHPES IE UTMOTEAEGHA TV AOENCT] TOL KOGTOVC,.

Amoutel peydlo ypovikd Sdotnuo yo. TV eKKivion g olepyaciag, mov Umopel va

dwpkéoel omd 8 g 12 gfdouadec. To mpoPfAnue avtd avtipetomiletal pe Asttovpyio o€

etnola Paon tov povadwv avaepoPiog encEepyaciog omoPANTOV, OGTE VA VITAPYOLY UEYAAES

TOGOTITEG AVOUEPOPLOV LIKPOOPYOUVIGUMY TTOL Eivat SLOOECUES VO ATOTEAEGOVY TI «UAYLO»

ot véoug avtidpootipeg [Gavala et al., 1996].

1.5.3.

Exetl pkpo €101k6 pubuod avantuéng tov pebavoyovav Paxtnpiov [Bitton, 2005].

MeydAn svoicOnoio og to&ikég eviroeig [Lettinga et al., 1979].

[Tapdyetar vOpoOBeLO TOV TPOKOAEL SLGOCLA.

X1dora Avaepofrog Xavevong ko Mikpofroroyio tng Aredikaciog

H avaepdfia ymdvevon tov 6hvBeTov opyavikod vAKoD propei va vrodiapedel o entd Pacucés

depyaociec:

1.

Ydpdivon v GUVOETOV 0pYOVIKOV DAMKOV

. ZOpmon ToV OUVOEEMY Kol TOV GOKYAPOV
. Avaepofia oeldmon tov Mmapdv 0EEDV LEYIAOD UKOVS KOl TOV OAKOOADY

2
3
4.
5
6
7

Avaepofia oEeldmwon TV evOlUeEc®Y TPOIOVTOV, OTMG TA TTNTIKA Autapd o&éa

. Hopaywyn o&kod o&éog amd 510&eidio Tov dvBpaka kot VOPOYOVO (OpLo0EIKOYEVEST))
. Metatpomn tov 0&kov 0&€og o pebdvio (o&uorvtikn pebavoyéveon)

. Hopaywyn pebaviov péom avaywyng tov d1o0&eidiov Tov dvBpaka amd vOPoyOdVO
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ITadia avaepopiag xwveuong (AX)

YdaravBpaxeg Zakyapa
AvBpakixa O&éa,
Ahxodhec 086 O0, =
Aiogeidio Tou Mel VIO
Aimtidia »  Aimapa Oéa avBpaka (- Al{){clélo Tou
Ydpoyovo, Y&poy6vo avBpaxka
Alogeidio Tou
GvBpaka,
Appwvia
MNpwreiveg Apvoéa
2. OZEOTENEZH 3. AKETOFENEZH
1. YAPOAYEH () oEuBoyéveon) () ofikoyéveon) 4. MEOANOTENESH
» > > >
L > > >
Meyaha oAupeph) KUpio TeAIKS TIpoiby gival o A1GoTTaon TWwY ATapuv OgIk6g E0TEPAG KAl
Sixomivral amod éviupa ofik6g eotépag. Emriong oftwv ot o§ik6 0§0, uBpoy6vo perarpémrovrar
Tap@yovral kG ubpoyovo kai Bogeidio ot peBavio kai Siogeidio
Amapa ogéa padi pe Tou GvBpaka Tou GvBpaka

Bi0&eidio Tou GvBpaka

Tyqpna 1.2: Metotpont| TG opyavikng VANG mpog pebdvio kat d1o&gidto tov avOpaxa(froaéplo) kata ™

diepyocio TG avaepoflag ydvevong.

210 avotépw oynuo mopovolalovior o, Pruote mwov axolovBodvior kota TV avogpopia

XOVEDON, UE 1010ITEPY EUPOTT OTA TECOEPO. PATIKA OTAOIO.

1. Yépoivon: Katd 10 mpdT0 010010 0OVOETEC TOAVLUEPIKEG EVAOGELS VOPOAVOVTOL OO

eEorvtTopikd Evivpo o€ S1AVTd TPOoidvTa LLKpoD LeyEBovG.

2. O&eoyéveon: o1 amAég SLOAVTEC evioelg mov Onovpyndnkay Juopmdvovtol 1| o&gdmvovtal
avaepoflo og wonTikd Mmapd o&éo (VFAS), alkodAec, 610&eidio tov GvOpaxa, vépoydvo Kot

oL@V,
Movocakyapiteg + Mmapd o&a + apvoc&éa = Opy. o&éa + adkoorec + CO, + H,

3. O&woyéveon: To TINTIKA Amapd 0&€a kTG TOv 0OV 0&€0C, LETATPETOVTAL GE 0EIKO 0ED,

VOpoYOVO Kot H10EE1d10 TOL AvBpaka.
Awmapd o&éa + odlkooreg 2 0&kd 0&H + CO;, + H,

4. MeBavoyéveon: ta pebavoyova Poaktipilo mapdyovy peddvio kor d1o&eidio tov dvBpaka, gite
amo TNV avaymyn Tov d10&Edion Tov AvBpaKa omd To VOPOYOVO gite Amd 0EIKOAVTIKN ddoTaoN

oL 0&1K0V 0EE0G .

Ot kOpieg opddeg Pakmpimv mov maipvovy péEPOG oTig avTdpaoels avtég sivar ot €ng [Zinder,

1984]:

o Baxmpa {Hpwong

o O&woydva Paxtipia Tov Tapdyovv VOPOYOVO

o O&woydva Paktiplo. TOL KATAVOADVOLY VIPOYOVO

o MeBavoydva Baktipla mov avdyovv to d10&eidto Tov dvBpoka

o O&woivtikd pebavoyodvo Paktnipro.
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Ot Toerien kot Hattingh to 1969 Bsmpnocav 6tL otn depyacio g avaepoplog ymveELONS
eUmAEKOVTOL OVO KOpleg ouddeg pikpoopyovioumv. H mpdtn opdda omoteAeital amd €va
ETEPOYEVEG GUUTAEYUO, UIKPOOPYUVICUADV KOl LETATPETEL TIC TPWOTEIVEG, TOLG VOUTAVOPUKES Kol
To. A, Kvpiwg oe Amopd o&éa. H dgdtepn opddo amoteAeiton amd avompdc avaepopia
Boakthplo mov ovopdlovior peboavoyova PokTiplo Kol UETATPETEL TO TEAIKO TPOIOVIO TOV
UETAPOAGHOD TOV UIKPOOPYUVICUOV TOV TPMTOV otadiov, ce pebdavio kot S10&gidto Tov

GvOpaka.

10 01010 ™G UN Hebavoydvov Aacnc, EUTAEKOVTOL O1GPOPES OUADES UIKPOOPYAVIGUAOV OTIMG
gtvan ta Paxmpia, ta TpoTolma kot ot poknteg. H vmapén, o apiBude, o tomog kot to €100 TmV
UIKPOOPYOVIGU®Y aLTOV, €£0pTATUL OO TO TOLOTIKG KOl TO, TOGOTIKA YOPUKTNPIGTIKA TMV
¥pnoyonroovuevev vrootpopdtov [Hobsonetal,, 1974]. Meto&d tov pun pebovoyovov
UIKPOOPYOVIGUL®MY TOL £X0LV AmOUOVODEl GTOLC avaePOPLOVE Y®VELTNPEC &€ival TO &idog
Clostridium spp, Peptococcus anaerobicus, Desulphovibrio spp, Corynebacterrum spp,
Lactobucillus, Staphylococcus xa: Escherichia coli. Xt pn pebavoyovo @don umopovv va
VIAPYOLV EiTE TPOUIPETIKE ovaepdfia gite voypemTikd avaepdfia Paxmpla. Ot depyacieg
7oL e EYYovTOL OO un pebavoyova Paktipilo givar 1 vVOPOALGT TG GVVOETNG OPYOVIKNG VANG, M

ofeoyéveon kar 1 o&iKoyéveon.

H mapaymyn pebaviov sivar to factkd yopaktptotikd tov HeBovoydvmv [KpoopyavIcUMV Kot
amoteAel To KOPLo KaTaforikd mpoidv Tovg. Ta pebavoydva Paktipia givor avotnpd avaepdpiot
UIKPOOPYOVIGHOL, TOV HopovV va (OLV GTO GTOWE)L TMV UNPVKACTIKOV 0AAY Kot GAL®V (dov,
0€ AAOTEG OOYETEVCEWMY, UMOVEPQ KO YEVIKE OTAVIMVTIOL 6T UoN 6€ ovoSikd meppdiiovta.
EmmAéov, €&yovv amopovwbBel evepyd €idn pebBavoydvav Pokmpdiov amd Bepuopiia
[Oremland, 1988] 7 apketd alatodyo mepiPdirovia [Kotzé et al, 1969]. Ta wOpia yévn
LKPOOPYAVIGUADV TOVL £X0VV TTpoodloplotel Yoo pebavoyéveon eivor to Methanobacterium, o

Methanobacillus kot ot k6ot Methanosarcina.

1.54. Tlapayovtes mov Emmpealovv tnv Avagpopra Xdvevon

H oavaepopa yodvevon eivor pion cvvBetn Proroywkn depyocio. Emnpedlerar onpoavtikd amod
ePPOALOVTIKODG TTopdyovteg ol onoiol Kabopilovv v anddoot| g kol eA&yyovv to pulud
petatponng g Propdalog o Proaépro. Ot mapdyovteg avtol propel va ivol TopeUmodIoTIKol 1

OVOLOTOATIKOL Y100 TNV SlEPYOTiaL, oV KL EPOGOV Ol TIEG TOVG EETEPACOVV TO EMITPEMOUEVE, OPLa.
O mopdyovteg avtol givar:

* Ogppokpocio
H Oeppoxpacio amoterel tov kupro mepiforloviikd mapdyovta mov exnpedlel v ovamTLén

Tov pikpoopyovicumv. Ot Malina et al. (1992) avagépovv 600 PBédtioteg Oeppokpociokég
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TEPLOYEG Yo TNV AgtTovpyio, avaegpoflmv cuoTNUATOV, T UEGOPIAN Kovid 6Tovg 35 T kot
Oeppopiin petald 55 xor 60 T. Av kor n Oepudein ovaepoPlo yOVELGN EMLTVYYAVEL
VYNAOTEPOVG PLOUOVG aVTIOPOOTG KOl KATO GUVETELD UEYOAVTEPO TOGOGTO GTOOOUNONG TOV
OPYOVIKOV GTEPEDY, Ol DYNAEG EVEPYEWNKEG OMOLTNCELS, 1 ONUIOVPYio, EVIOVOV OGU®V Kol 1
petpévn evotdbelon ¢ dlepyaciog, TV KafoToOV OWKOVOUIKA acOU@OopT Kol OOGKOAX

EQOPUOGL.

A&loonueinto eival emiong to yeyovog 0Tl evd ot peBovoyovol HIKPOoOoPYaVIGUOL avTEXOLV o€
éva gupd @dopo Bepupokpacidv, ot omdToueg METAPOAEG TG Oeppokpaciog pmopodv va

EMNPEACOLY GNUAVTIKAE TNV SLodIKacio avaepoPlog yOVELGTC.

% pH ka1 aAkaMkéTHTO
To d1Gpopa Paxtnplakd €idn mov Ppickovtal 6e évav avaegpoPflo ymVELTHPO EYOVV amd pio
Béltiom mepoyn twov pH oy omoio AauPaver yopo 1 Bértiomm avdmtuén tovg. Xtnv
avaepofilo ydvevon 1 Péltiom meployn Twodv pH eivarl amotélespo ™G CLVEICQOPAG TOV
dapopeTik®V avtidpdoewyv wov AouPdvovv yopa [Kotzé et al, 1969]. O Barker (1992)
avaeépel 6t N meproy] Twov pH petald 6.4 kou 7.2 elval m WO OMOTEAECUATIKN Yo, TNV
napoyny uebaviov eved kdto omd pH=6 kot mwaveo ond pH=8, m mopaywyn HeEWOVETOL
ONUOVTIKA. XT0 6TAd10 NG 0&goyéveong ot avtiotoryec TéS pH kopaivovion and 4.5 émg 6.
A0 mopdyovteg emidpovv oty TN Ttov PH oe éva ywvevtpa, M OAKOMKOTNTO TOV
GUOTAUOTOC KOl 1) GLYKEVIPMOOTN TOV TTINTIKOV Mropdv o&éwv. H aAkaAikdtnta ogeileton
Kupiog ota wWvta HCO; mov mpoépyovtar amd v mapayoyr] CO, katd tn Proroyikn|

OmOdOUN O TV 0pYoVIK®V evidcemv. Ot avtiotolyeg eElodaoelg ivat ot e€NG:

CO, + H,0 - H,CO; (E.12)

H,CO; — H* + HCO3 (ES.1.3)

H oAxaiikdmnto amoteiel pETpo g pLOOTIKNG IKAVOTNTOG TOV CLUGTATIKMV EVOG avaepOion
avtwpactipa. ‘Etot, vymiéc Tipég alkaAkottag anoteAovv EVOElEn evog KOANL 0GQAMGUEVOL
oLOTNUOTOG OTIG dtaKvudvoelg Tov PH. XapnAiés Tés aAkaAkdtnTog VIodevhHovy OTL pio
amoOToUn oOENON NG GLYKEVIPMOONG TOV TINTIKAOV AOp®V 0EEMV UTOopel Vo TPOKAAECEL
peimon Tov pH kot oo g Proroyikng dpacTnploTnTOS.

210 otddto g ofgoyéveong mapdyovior Amapd o&€a mov teivovy va peiwcsovy to pH péoa
otov avtwpaotpa. H adénon g ouykévipmong tov Mmapdv o&émv givarl amd To To Kowd

mpofAnuoTe Tov ovaepofiov avtidpactpov. Eivoal yevikd amodektd 6Tt to TTNTIKE AMmopd

0&éa. TOL GLEOoWPEVOVTAL 6€ SLYKEVTPMOGELS neta&h 2000 kot 3000 mg/L 1 ko peyaddtepeg
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Umopohv Vo TPOKAAEGOVY TapPeUTOdion ot depyacio g avaepoPiog ymvevong [Schlenz,
1944, 1947; Schulze and Raju, 1958; Hindin and Dunstan, 1959, 1960; Mueller et al., 1959].

Mia uébodog yia ™ drapvraén e Ting Tov pH pésa ota opra g emtBoun g TEPLoyNg, eivat
N avénon g OAKIAIKOTNTOC TOL GLOTNUATOS TPOCHETOVTOG VAIKG OTmG LOPOLEIdI0 TOV
vatpiov (NaOH), vépo&eidio tov kaiiov (KOH), vépoeidio tov acPeotiov (Ca(OH),), 6&wvo
avOpakiko N avBpokikd vatpio (NaHCO; Na,COs) 1 appwvioe (NHz). H avoloyio tov
TTIKOV Mmapdv o&émv (og Mg o&kov o&gog ava L) kot g oAtkng aAikolkotrag (o€ mg

CaCO3 avd L) mpénet va givar youniotepn tov 0.1 o€ éva yovevtpa [Sahm, 1984].

% OpenTiKa

Mo mv apto Tpaypotoroinon piag Brodoykng diepyaciog, Om®e 1 avaepoPio xdvevor, gival
aTOPALTNTN M TPOPOSOTNON TOV UIKPOOPYUVIGU®OV UE TOIKIAC OPETTIKG CLOTATIKG, ATUPAITTO.
v v avartuén ko tov petafoAiopd tove. To emimeda oty Tpo@odocic. TV Pacikdv
ovotatik®v, Tov davipaka (C) kat tov aldtov (N), ekepdlovtal cuvnbmg pe tov Adyo XAO:N
(6mov XAO 1o Xnuikd Amartovpevo O&uyévo). O Adyog avtdg TPEMEL VO KUUAIVETAL GTNV
neployn 400:7 [Henze and Harremoes, 1983]. Avtictoya, o PéAtiotog mpotevouevog Adyog
N:P ivan 7:1 [Stronach et al., 1986].

INa 10 otddo ¢ pebavoyéveong sivar amapaitnto didpopa yvootoryeio. Mepikd omd avtd
givat: to Ogio (S), 1o ki (K), o sidnpog (Fe), to vikéhio (Ni), o poyvioto (Mg), 1o acPéotio
(Ca), to varpro (Na), to Bapro (B), o yorkdc (Cu), o yevdapyvpog (Zn), o udbivPdog (Pb), to
oervio (Se) ko to koPditio (Co). Ta otoyeio avtd cvvnbwg eumiékovior 6to eviLUIKO
ocvotnua TV pebavoyovoy kat o&ikoyovev Pakmpionv [Stronachetal., 1986]. Ilapd to yeyovog
OTL amotovvTol o8 eEAIPETIKA YOUUNAEG GUYKEVIPMGELS, 1) EAAELYN TOVG £)EL APVNTIKY| EMIOPOON
ot pikpoPraky] avamtvuén. Ta peBavoydva Paxtipia Egovv LYNAEG GUYKEVIPOGELS GLONPOV,
vikeAlov kot kofoaAtiov ota kOttapd tovg. Ta ocvotatwkd ovtd eivor oamapaitnta y ™
petatponny tov o&wkov o&éog oe pebavio [Speece, 1983; Diekert et al., 1981; Hoban and
vandenBerg, 1979]. Qotdco, 0dev mePEYOVIOL GE IKAVOTOUTIKEG OGUYKEVIPMOGELS OF
aypotofopnyavikd amdoPAnTa 1] EVEPYEWKA QUTE. X& AVTEG TIC TEPIMTOOELS KPIveETal avayKaio

1N TPocHNKN TOV 1VOCTOYEI®V OLTAOV GTNV TPOPOS0Gia, TPV TNV eneEepyacio.

* Ydpavikog ypovog wopapoviig
Q¢ vdpavikoc ypovog mapapovig (Hydraylic Retention Time, HRT), opiletoar to ypovikd
o KOTA TO 0Toi0 TO S100EG1L0 TTPOG YDVEVCT TOPAUEVEL GTO YWOVEVTHPA Kol diveTal amd
™ oYéon:
HRT =V, /Fy (EE. 1.4)

Omov Vi etvar 0 6yKkog oV YOVELTPA Kot Fyy 1) NLEPNOIO. OYKOUETPIKN TOPOYN OTOPATTOL.
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O vopaviikog ypdvog mapopovig mailel Wwitepo onuoviikd poro otn ddkacios ™G

avaepoflog ymvevons. Avaloyo pe T Oeppokpacios GUVICTOVTOL Kol Ol0pOpETIKOL Ypdvol

TOPALOVNGC.
Mivakog 1.4: Ogppukd 6Tad10 KoL YOPOKTNPLIOTIKOL YpOVOL TOPULOVIGC.
BOeppikd Xtdo1o Oeppokpacicc Aepyoaciog ELayiotog ypovog
TOPUNOVIS
Yoypoeuin <20°C 70 émg 80 nuépeg
Meoogiin 30 £mg 42°C 30 émg 40 nuépeg
BOeppogiin 43 éwg 55°C 15 éwg 20 nuépeg

Ievikd, vrapyetl évag PEATIOTOC ¥pOVOG TOPAUOVIG OGOV QPOPA EITE TNV ATOUAKPVUVOT| TOV
oTEpEV, gite v mapaymyn pebaviov. O ypdvoc avtdc givar cuvnbmg kovtd otov eldyloTo
YPOVO TOPAUOVIG UE OTOTELEGHO VO VITGPYEL Kivouvog EkmAlvong tmv uebavoPaktnpimv. Xtovg
oLUPaTikobg PloavTIdpaGTHPEG OTOL Ol YPOVOL TOPOUOVIS Eival HeYaADTEPOL, O KIVOLVOG TG
ékmivong avéaveral. ‘Etot, ta tayvpubue cueTANOTE TOV EMLTPETOVY TNV TPOCKOAANGT TNG
Blopdlog ota Toy®UOTE TOVG, £Y0LV TO TAEOVEKTNUO TNG UEYOADTEPNC oTOOEPOTNTUS OF
ovykplon He Tta ovpfotikd. Emumiéov, €youv pHeYOADTEPT KOVOTNTO OTOUAKPVVGNG TOL

OPYAVIKOV QOPTION, OKOMM KOl GE TTOAD LLIKPOVE YPOVOLG TOPOLOVIG.

« To&ikoTnTO KO TOPEUTOOION
[ToALég evdoelg kot oTotyeion ekdnAdvovy To&kotta oty avoepofia yodvevon. H tofucdtnta
pog ovolag pmopel va eLQOVIcTEl Ypyopa 1 e o apyods puBuovg, avtd egaptdtol amd To
€1dog g ToEIKN G ovaiag, Tn CLYKEVIP®GT NG, TV VIAPEN GAAANG TOPEUTOIIGTIKNG OVGIOG TOV
dpPOLV GLVEPYATIKA KOl TNV TPOCAPUOCTIKOTITO TMOV HKPOOPYOVIGU®V. Mepikég ovoieg mov

Tapovctdlovy Towotta Yo avaepdfila Kupimg cuotipata etvat:

1. To o&uydvo, eivar TOEIKO akoOpO Kot GE {yvn Yo To Qvotnp®g avoepofo pebavoydva
Baktnpiao.

2. H appovia, ot pun wviopévn g poper| (NHs) pmopel vo dpdocel mapeUmodicTIKA GTNY
avaepofa yovevon. H to&ikdtrd g eivar oyetikd pikpn og ovdétepa PH aAld av&dvetan pe
™mv avénomn tov.

3. Ta mmrikd Amoapd o&éa, He TN OLOCMOPELON TOLG Topeunodiletar 1 ovamTuén TV
pebovoydvmv HKpoopyaVvICU®V, TAPOAO OV €IVOL TO IO CTUAVTIKG EVOLAUESH TPOIOVTO TNG
avaepoflog dwdwacioc. Ov egmmtdoelg amd v odénor tovg eEaptdvior amd  TIG
nepPorroviikég cuvinkeg mov emikpatovv oTo avaepoflo cvotmuo, 6nmg to PH Kot 1

oAkoAucotnto. [mtikd o&éa Ommg 10 Poutupikd Kot 10 o0&k, gpeavifovy pikpn To&KoTNnTo
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otav 1o pH eivar ovdétepo v, 1o Tpomovikd o&D givar To&iko kat yuo To pebavoydva Kot yio
to. oeoyovo. Paxtiplo [McCarty and Brosseau, 1963; Hobson and Shaw, 1976; lannotti and
Fischer, 1984].

4. To Popéo HETOAAQ, T TOPOVLCIN TOVG GE GCULYKEVIPMOEI UEYOAVTEPEG OMO OVTEC 7OV
Oepodvtal amopaitnTeg Yoo T AELTOVPYID TOV UIKPOOPYOVICU®DV, Dempeitol mopeumodioTiKn
v ™V avaepofia yovevon. evikd, n oepd pe v omoio peidvetor n ToEKOTNTA TOV
uetdlov givor: Ni>Ca>Pb>Cr>Zn [Hayes et al., 1978]. H to&ixdttd T0V petdvetot pEcm e
avTidpacng Tovg pe VdPOHELo Kol TO GYNUATICNS adldAVLTOV BE00Y®V WKNUaTOV.

5. Ta dhoto, TO KOTIOVIKO UEPOC KATOIMV OAUTOV OTMG TO VATPLO UTOPEL VO TPOKOAEGEL
nopeumodion. To vdatplo umopel vo, Tepléyetal o€ KOMO Plopunyovike omdépinto 1 vo
npootifetol wpokewévov va dopbmbel n adkaAikdtnTa evog avoepoPfiov avtidpacthipa. H
depyacio Topepmodifetar HEPIKAS Y10 GLYKEVIPMGELS vatpiov = 3.5 — 5.5 g/L kot tAnpmg yo
ovykevipwoelg = 8 g/ [McCarty, 19648].

6. H @oppoldction, oxopo kot moAD uikpéc ovykevipmoelg (100 mg/L) emoapkodv yio va
TPOKOUAEGOVY GTLOVTIKY TOPEUTOOIOT oTa puebavoydva Paktipio.

7. To v8pdeo kar yevucdtepa ta Beovya avidvta (HS', S%), eivar amd Tovg mo 16yvpoie
TOPEUTOOOTEG TNC avoEPOPLaC YDVELONC. N TOEIKOTNTA TOL e&apTdTan amd TV Tiun Tov PH Kot
givor To€ko yia ta pebavoyovo faktpio oe cvykevipmoelg peta&d 200 — 1500 mg/L.

8. Ot opyaviKéC EVDGELS, N TOPOVGIN TOVG GE VYNAEC GUYKEVTPMOGELS UTOPEL vaL EYEL SUGUEVEIG
EMATMOELS GTO CVOTNHA. AVTIOETA, KATOLEC OO OVTEC TIG EVACELS O YOUNAEC GLYKEVTIPOOELG
UTOPOLV VO AEITOVPYHGOLY ®OC TPOPT YO TOVG HIKPOOPYOVIGLOVS. Meptkéc amd ovTég Tig
evaoelg stvat: Kamolor vdpoyovavOpaKes OMWG, TO OKTAVIO, Ol OAKOOAES, 1M HeBavOAn, ot

QUVOAES, KATOLEC OAOYOVOLLADES KO OPMUATIKEG EVAOCELS.

155, ZXZvomipara Aveegpéprac Xodvevong

‘Evag omd TOuG ONUOVTIKOTEPOVS TAPAYOVTES YO TNV OTOTEAEGHOTIKOTEPT AELTOLPYIR TNG
avaepoPiog depyaciog evog amofAnTov, eivar 1 emAoyn g KOTaAAnAOTEPNG ddtatng 1 tov
Broavtidpactipa mov Ba ypnoipormomBel ywo ) ydvevon tov. Ta tedevtaia ypovia Exovv
avanmtuyfel Kot EQaplocTEL dIAPOPOL TOTOL YOVELTMV Kot dlatdéemv avaepoPfiog eneEepyaciog
Broroywrg Adomng oAdd Kot GAAwv amoPfAntov. To molo cvotnuo 6o emdeyel v ekdotote
eopa e&aptdrol ap’ evog amd OKOVOUIKE Kprthplal (KOGTN KOTOOKEVNG KOl AEITOVPYIOG TOV
avaepOPlov CLGTAUATOC) KOl ap’ ETEPOV, OO TA YOPUKTINPIOTIKE TOV TPOG YMVELGT VAIKOD

(opyovikd @optio, CLYKEVIP®OT OTEPEDV, THOVH TAPOLGIN TOEIKMV OVCIDV).

O Lettinga, mpoodidpioe to. mévie POCIKA YOPAKTNPWOTIKA €vOG amodoTikod avaepOBiov

ovotuarog [Lettinga, 1995]:
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1. YynAn xotokpdtnon g evepyod Plopdlog otov avtidpacTipa KOTd Tr OldpKew g
Aertovpyiog Tov.

2. Emoprnc emaen petadd g fropdlog kot tov 61006100 TPog YdVELST amoANTOL.

3. Yynioi puOpol avtidpldoemny Kol amovucio TEPIOPIGUMY OO QUIVOLEVO, LETAPOPAG.

4. Txavotnto Tpocaproyns g Propdlag o€ S10popeTIKONS TOTOVS UTOPANTOV.

5. Emkpdmon guvoik®v mepifolAovTik@dyv cuvOnkdv yio Olo To €101 TOV LKPOOPYOVICU®DY
oTIC emPardopeveg cuvOnKeg Aettovpyiog.

Yrapyovv tpeic Pacikéc katnyopies ovotnudtmv avagpofiog ywvevons [Sutton,1990]:

A. Zvufatiky Avaegpofio Xaovevon: Tvotipoata mov 1 Asttovpyion toug Pacileror oty
OVATTUEN UOPOVUEV®V UKPOOPYOVICUDV GE VYPO LECO.

B. TayvpvOuny Avaepofra Xoveven: ZouotipoTo GTO  OMOI0L Ol HUKPOOPYOVIGHOL
TPOGKOAADVTOL GE KOTOLO0 GTEPED TANPMOTIKO LAIKO.

C. Yppidixoi Avaepofror Xwvevtés: To cvomuoto ovtd eivar cuvovacpdc t@v ovo
TPONYOVUEVOV TEPITTOCEMY (OOTE VO EVVOEITAL O CYNUOTIOUOS KOKKMOOVG AAGTNG GTO
E0MTEPIKO TOVG,.

H oovupaziy avaepofio yoveven PacileTor 6TV avATTUEN GLOPOVUEVOV UIKPOOPYAVIGU®DV GE
VYPO WéEGO Kol Topovoldlel mheovektnuata oty eneepyacio VYPOV omTOPAATOV UE LYNAN
GLYKEVTP®GT| PLOATOSOUNCI®V 1] OYL GLOPOVUEVOV CTEPEMV. YTAPYOLV VO TOMOL avaePOPLog

Y®VELON S GVUPATIKOD TOHTOV, AVTOG TOV VO GTAGIOL Kol ALTOHS TV OVO GTUdIMV.

H rtoyvppobun avacpofra yovevoen Pociletor ommyv  avarTEN  UIKPOOPYOVIGLAOV
TPOCKOAMUEVOV € TANPOTIKO VAMKO Kol Topovoldlel migovekTnuata oty emeepyacio
VYpOV  amoPATOV  PETPLOG OPYOVIKNG oybOG, UE eAdylota  cwmpovueva oteped. Ot
LIKPOOPYAVIGLOL OVOTTTUGGOVTOL GTIV ETLPAVELN TOL TANPOTIKOD VAWK oynuatifovtag éva
Bloroywkd otpdpa Kt €Tl dgv TAPACHPOVIOL TPOG TNV EKPON TOL YMVELTH, OKOUN KOl Yo

VYNAEG TIHEG VOIPAVAIKTS POPTIGTG.

YVVENMG, 0L YOVEVLTEG LLE TANPOTIKO VAIKO HITOPOVV VL AEITOVPYOLV GE DYNAEG TaOTNTEG PONG
STNPOVTIOG TOLTOYXPOVO VYNAEG TWEG oLykéEvipwong Propdlog kot ypdvov TopaLovig
OTEPEDV, UE OMOTEAEGUO TNV ATOd0TIKOTEPN avaepOfia enelepyasio vypdv amofintwov. To
TANPOTIKO VAIKO pmopel gite va oynuotiler otabepn kiivn (avaepofio @idtpo) N1 oe mOAD

peyaleg TohTNTEG PONG VA clpeiTon (S10GTEAAOUEVT KOl PEVGTOTOINUEVT KAIVY).

O oyedaopog Kt o1 cuVONKeS AelTovpYiaG TV DPPISIKOY avaepofiwy ywvevTdy EVVOOLV TNV
kafilnon 1oV UIKPOOPYAVIGU®OV, LE OTOTEAECUO. VO, UTOPOLV VO AELTOVPYOVV GE GYETIKA
LEYOAEG TOXDTNTES PONG, SLITNPAOVTAG TALTOYPOVE VYNAES TWEG cLYKEVTpONG Propdalog Kot
YPOVOL  TWOPOUOVIG OTEPEDV. ZLVNHOMG YPNOLOTOIOVVTAL Yo  OTOPANTO WE  YOUNAN
CLYKEVTIPMON GTEPEMV, OGO UIKPOTEPT EIVOL 1] GUYKEVIPMOT QVTH TOGO UEYOADTEPT AmTOS00M

EYouv.
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1.5.6. Avagpofro y®dvevon kKo 0pEln

To Proaépilo, mapdyetar amd v avoepofio ydvevorn amofAntov (Aduata and yopoctdcio,
BovoTtdoto, KTNVOTpoeIKéG Hovadeg Tpofdtmy, lalovpyeia, Tupokoeia, cpayeio KAT), OT®G
KOL EVEPYEWONKMOV QUTOV Kol T®V LVTOASWUATOV avtdv. H mapaynyq niektpikod peduartog,
Oeppomtog, LOKOD aegPiov Kol OpyavIKOD ATACUATOS OO TO, TOPATAVED apvnTIKNAG adlog
OmOPANTO Kol LTOAEIUUOTO, EYEL TO LOVOOIKO OMOTEAECUO, TNG TOPAYOYNS avénuévng a&iog

TPOIOVT®V, TOCO Y10, TNV TOTIKN KOW®@Vio, 0G0 Kol Y10, TV GUVOAKT OLKOVOLLia.

Mo v kmvotpoeia: H Aettovpyio pog povadag Prooepiov G€ [0 oypOTOKTIVOTPOPIKT
meployn, €xel to €ENG GUECOH OMOTEAECUATO, VIO TNV TOTIKY OIKOVOUIO Kol KLPIMG Yo TIG
KTNVOTPOPIKES LLOVADES:
o  ATOAAGOGEL TIG KTNVOTPOPIKEG LOVADES OO EMMAEOV KOGTN EMEVOLGNC KOl AELTOLPYiNG,
OVOTTOTEAEGLOTIKAOV 0TIV TPAEN, PLOA0YIKOV KaOUPIGUDY.
e ATOAMGOCGEL TIC KINVOTPOPIKEC UOVAOEG Omd TO VIAPYOV KOGTOC OlayEiplong Tov
amoPANTOV.
e Aivel v duvatdMTo GTIS KTNVOTPOPIKEG LOVAOES TNG OmOKTNONG 0dging Asttovpyiag
YOPIG Kopio eTTALOV ETEVOVOT).
e  Mzeimon Tov KOGTOVG NG O1TPoPNG TV LOWV UECH HEIOUEVOD KOGTOVE MITOGLLO Yl TO
oumpéoia.

o AmelevBEpmon YMPOL GTIG KTNVOTPOPIKES LOVADES KOl SLVOTOTNTO EXEKTOONG TOVG

INo ™V YE@pyio Ko TNV SAAVIKY] OLKOVONio:

o Emumléov 6100epd £1600MNa Y100 TOVG AypOTES LECH TNG GULULPOANLAKNS YE®PYIOG.

o Avénuévn amddoor Almavong: Méow g virpomoinong mov Aopfdavel ydpo Katd tnv
avaepoflo ydvevon Tov OOV VTOTPOIOVTIOV/AVUATOV, OPYOVIKE GUCCOUOTMOUITO [LE
GYLPOVG YNUKOVS SECLOVG SLUGTAOVTIOL GE OVOPYUVEG EVIGELG OV €Vl AUECH ATOANWILES
amd o PUTE. ALTO €YEL OOV QUECT] GLVEMELN, TNV AVENCT TNG YEWPYIKNG TOPAYDYNG LLE
TOVTOYPOVN LEIMOT] TOL KOGTOLG KOAMEPYELNS.

o  Opyavikd-gdapoPertiotico AMracpa. EEoucovounon ypnudtov yuo Toug oypIdTeg Kot Tov
ktnvotpopovs: To cvykekpévo migovéktnpua Tov povadwv Prooepiov, amotehel icmg 10
LEYOAVTEPO OOEAOG Yot TNV EAANVIKY Yewpyia Kot KTnvotpopia, eEacpaiilovtag Letdpévo
KOGTOG TOV GUtNPEGIov. Onmg elval Yv@oTd, TO GNUOVTIKO KOGTOG TV KAAALEPYEU®V gival TO
Mmaopo, Kot TV KTvoTpoQmV TO KOGTOG OTpoPng TV (dmVv, TO Omoio cuveydg
av&avetal. Avaloya [LE TO HELYHO TOV OpYOVIKOV {MIKOV DIoTpoidvIov/ADHATov Kol Tov
OYPOTIK®V LTOAEWUATOV Kol EVOIPOUATOV o€ o tepoyn (m.y. ayehadotpoeeia, GALEG
KTNVOTPOPIKES HOVADES), 1 TEPLEKTIKOTNTO TOL YMOVEVUEVOL VTOAEILUOTOS GE avopyova

oTolyeio. umopel va etval TEPIGGATEPO KATAAANAN Yoo xprion ot yewpyio. Kt tétowo €yel
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®¢ EMAKOAL0VOO0 TN PEI®ON TOV OVOYK®DY 0€ MTAVGELS UE YNUKE CKELAGOTO KOl ETOUEVOS
omv &fowovounon ypnudtov tov aypotdv. Me extiunocelg tov Aovikod Ivetitodtov
lswpywodv Epsovov (Danish Institute of Agricultural Sciences), m &papuoyn
eMeePYUCUEVOV OMOPANTOV (O ESUPOPEATIOTIKO GE £Va EKTAPLO AYPOCTM®OMV e&ac@ailet
képdog 20 € amd v e&owcovounon 34 kihdv alwtodyov Amdonatos. Mio pkpn povéda
Bloaepiov mopdysl mocoTNTO LYPOL 1N OTEPEOV PloAoyikod Amdcuotog (cov dwpedv
TOPUTPOIOV), APKET MGTE VO KAADWEL TV opyavikn Alraven 5.000 — 10.000 otpepupdrov, 1
onoio umopei va, yopnynOei dwpedv otovg aypodtec. Eival yvooto ot ta €dden oty EALGda,
petd omd v oAdylom) ypnon el cEPh ETOV, YNUWKOV MTAGUATOV £xovv coPapod
wpoPfAnuo Aimavone. Emiong onuavtikd sivar O6tL pe v xpnon tov MTAGUOTOC amd TNV
povada Proagpiov, 10 K66TOG Almavong Yo tov uéco EAinva aypotn, peiovetar katd 40%.

e Anuovpyio TOPATAELPOV EXLYEIPNCEWDV:

e O povadeg Prooepiov, eéortiag g @ONVIC Bepudmrag Kot Tov dWPEdY OPYOVIKOD
MTGGUOTOC OV TOPAYoLY, UTOPODV Vo omoteAécovy v Pdacn yi v oavamtvuén tov
TpwToyevoLg Topéa oty EALGSa. H eumepia tov eEmtepicod €xel deilel OTL o€ mePLoyn mov
Aertovpyel o povadoe Proaepiov, av&dvetar 1 KTNVOTPOPIKY dpactnplotnTa, £TEWN O
KTNVOTPOPOG €xel ADoeL amd v opyn, kol pdAlota dwmpedv, 0 peydio mpofAnue g
evamofeong Tov amoPANTOV TS LOVASOS TOV.

o  Ogpuoknma: Mo GAAN CNUOVTIKY TOPAUETPOC TNG AELTOVPYING TV Hovadwy Proagpiov
glvarl n avémruén Beppoknmiov oty gupitepn meproyn. Onwg sivol yvwotd, To PeyaAdTEPO
KO60TOG £vOg Bepuoknmiov eivon 1 Beppotnta kot to Almaopa. Kat ta 6o mapdyovior og
peyaAeg mosdtnteg amd v povada Proaepiov. Me tov Tpdmo avtd to EAANVIKA TpoidvTa
Beppoxnmiov HTopovV va Yivouv o oVIOY®VIGTIKA.

o ElaotpPeia: Eivar yvootd to peydro mpofinua mov avryetonilet o kAGd0og g
emelepyaciog glotdAadov pe v dwyeipion tov Kotctyopov, (to amdPAnto amd TV
emeCepyacio g eldg.) O teyvoroyio tov povddwv Prooepiov, amotehel v HLOVOSIKY|
dokipacpévn AOoM, 1 omoio LETATPEMEL TO GUYKEKPIUEVO amoOPfAnto oe pevpa, Bepudmra,

Kot Mmoo oL

I T0 KPATOS, TIC VTOOONEC:

e 'Exel cov éupeon ouvémewd TNV OMOPLYN TPOCTIL®V ONO TO KPATOS TPOG TOLG
KTNVOTPOPOovG 0AAd Kot and v Evponaikn ‘Evoon npog 10 kpdtog, eEacparilovtog tnv
TEPALTEP® GOELD AELTOVPYIOG TOVC.

o TepAoTio KOWMOVIKA KoL OIKOVOLKG OQEAN, EpOcOV gival 1 puovn enévovon AlLE 1 omoia
EMOPE AUESO GTNV UIKPOOLKOVOLLIDL TG TTEPLOYNG EYKOTAGTAONG TNG LOVAIAG.

o AmacyOoAnomn epyotikod dvvapikov: Mio emévovon Proaepiov, ektdOG amd 1O POVILO

TPOCHOTIKO, TO omoio eivar ovvBwg 20-25 dtopo péong Kol ovaTEPNG UOPPOONG
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(eWWwevpévol emotpoveg Omwg Proldyor, pnyovoldyor KAT), dnpovpyel povipeg Béoelg
epyociog mpoepyOIEVEG amO TOV TOMO £YKATAGTOONG, KOl ETICTPEPEL YPNLLATO GTNV TOTIKY
KOW@Vio, LEG® TNG 0yOPdG TV EVEPYELONKMV KOAMEPYELDY OO VIOTIOVE TOPUYDYOVG.

e To 65% mepimov TOL KOGTOVE KATACKELNG YIVETOL OO EAANVIKEG TEXVIKEG eTOUpEiec. Apal
1 ETEVOLON EMGTPEPEL KUTA TO LEYAADTEPO UEPOG GTNV YDPO.

e Ot povadeg Proaepiov, mapdyovv 8.000 dpeg T0 YPOVO NAEKTPIKO PEDUM, UTOTEADVTOG

€101 PoVadEg Paong oTafepomoinong Tov NAEKTPIKOD SIKTVLOV.

INo to wepfariov:

o  KoBoapilel kuplodektikd 0AOKANPEC TEPLOYES OO OTL OPYUVIKO ATOPANTO TOPAYETOL.

e  Avafofuiler dueca v modmta (NG KoL TNV LYEIN TOV KOTOIK®V.

e E&owovounon CO, pe tepdotio mepiforiovtikd oeehoc: Extog amd v mapoywyn
pevpatog amd AIIE, 7An0og opyavikdv amofAntov (kompiéc (dov, TUPOYOAQ, KATGIYopOC,
VTOAEIULUOTO OYPOTIKDY Kol PBLOUNYOVIKOV enelepyaoidv), 0o LETOTPATOVV GE YPNOIUES
TPMTEG VAEC av&avovTag TV TEPIPAALOVIIKT GUVEIGPOPE. TNE IO TOV® TEYVOLOYING.

o Yuvelopépel otn peioon Tov maboyovov opyaviGU®OV (TPoepYOUEVOV a0 OPYUVIKG,
VIOTPOIOVTQ), KaOME KoL 6TN UEIDOT TOV OGUAOV KoL TNG OTTTIKNG PUTOVOTG TOL TPOKAAODYV.
AVoTUYDG, OMTOVGI0 EMIGTNUOVIKMOV HEAETOV, dgv givol yvmotd otv EAAGS0, méG0 moAD
emPapivetor 1 vyeia TOV Katoikwv g enapyiog, eEattiag g un 01d0eong Twv opyavIKOY
VIOTPOIOVIWV/ATOPANT®V.

e Meciwon ekmoundv agpiov Oeppoknmiov €tol OGTE vo. EMTEVYHOLV Ol GTOYOL TOL
TPOTOKOAAOL ToL K10TO Y100 TN pelmon Tov eKmopn®y Tov 010E€1diov Tov AvOpaka Kot TwV
M ov aepiov tov Beppoknmiov. Evdewtikd avapépetal 6t yio KaBe tOvo eneEepyacuévov
anmofAntev e&otkovopovvtat 0,090 tovor wodvvapov CO, (RISO, 2005).

o Meiwon v opyavik®v amoPfANTev Kot Tng pumavong mov ovtd tpokaiodv: H yprion
TOV OPYOVIKOV 0moPANTOV ®¢ TpdTeg VAES TNV Hovada Proaepiov cupPdiel oty peioon
TOGOTNT®V omofAtv TTnvotpopeimv, Povcotaciov Kot yolpoTpoesiov NG gupvTEPTS
mePLOYNG, Ta omola o ovvinBelg dwdikaocieg OwatiBevrar ave&éleykto oto mEPIPAAAOV,
cuupdArovtag otnv aHENCT EKTOUTAOV aepimv Tov Beppoknmiov.

e Meimon ooudv Kot OnTIKNG pumavong: Me v avaepoPio ydveLon LEL®VOVTOL SPOCTIKA
Ol OCLLEC TV KTNVOTPOPIKAOV amoPANTev émc Kot katd 80%. Evooelg mov yapaktnpilovtol
oo SVOGPESTEG OGUES, OMMOG TO. TINTIKA ATOPA 0EEQ KOl Ol PEPKOTTAVES SOCTOVTOL GE

pebavio kot 810&€id10 Tov dvBpaka and avaepdfia Paktipla (Epa, 2005).
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1.6. MeOavio

16.1. Tevika

To pebBdavio ivar 1o amlodotepo alkdvio, oOnAadn divkdog Kopeouévog vdpoyovavipakag. Eyet
wnpkd Tomo CHy ko etvon to KOp1o cvotatikd Tov PLokol agpiov (70-90%). To pudpilo Tov Exet
TN douN KOVOVIKOD TETPOESPOV, WE TO GTOMO AvOpoKo GTO KEVIPO KOl TO. TEGGEPO ATOUO
avBpaka otig kopueég. Eivar dypopo, docpo aéplo ko givar glappitepo omd Tov aépa.
Yymuotiletor amd ™V amocOVOEST] T®V OPYOVIKAV EVAOGE®MV VIO avaEPOPlEG cLVONKES Kot
Bpioketal cuvnbwg péoa 1 Kovid o€ PAATOVE Kol VYPOPLOTOTOVG, 1| GE YDPOLS VYEIOVOLIKNAG
TOPNG.

O pvbudg kot M toydMTO TG TapayOYNS pebaviov egoptdrol amd TOAAODG TOPEyOVTES,
oLUTEPTAOUPAVOUEV®DY TNG OPYOVIKNG VANG, T™¢ Oepuokpociag, Kol To €005 TMV OPYOVIKOV
VAKOV. AAayég o€ anTEG TIg GLUVONKES, UTOPEL VL 00NYNGEL GE GNUOVTIKES aAAOYEC GTO pLOUO

Tapoyoyng uebaviov.

H télea kavon tov oamodidetar omd tnv akdOAOLON OGTOLEIOUETPIKY Kol OEpUOSVVOUIKT

elowon:

CH,+ 20, —-CO, +2 H,0 + 891 kJ

1.6.2. ®voikéc ko Xnuikég Io1otnTeg Tov MeBaviov

O1 LG1KEG TOL 1310TNTEG Elvan o1 €ENG:
= Eival éva docpo, dypmpo Kol 6yguoto aép1o.
» To poplokod Bapog tov givon 16.043 g/ mol kot ivar eEAa@pdTEPO amd TOV aépa.
= JIpoxettat yuo évo pn moAKO HOPLo, adLIAVTO GTO VEPO.
= AoAdeton 6€ pn molkovg SoAvTeS, Om®G O TETpUYA®pavOpakas Kot amoterel pio
OVOVEDGIT TNYT PLGIKOL aEPTOV, SEGOUEVOL OTL TPOEPYETOL OO GKOVTIOLAL.
= To onpeio ™ENG tov eivon -182.5 °C, n kpioyn Beppoxpocio tov -115.8 °F ko n kpioyn
mieon Tov 45.8 atm.

Evd, ot Baocwdtepes ynuikég Tov 1010t TES tvat:
= H xadon tov otov aépa oynuotilel pmie AOYQ.
=Yg gmopkn mocotTa 0&uydvov, kavon pebaviov pmopet va ddoetl d1o&eidto Tov avBpaxa
Kot vepo.
=Yg pKpéc mocotnTeg 0ELYOVOL divel povoleidio Tov dvBpaka.
= Mmnopei vo Bewpnbel w¢ onuavtikdg popéag evépyelog Kabmg, 6tav Kaiyetal, mapdyet
KOVOTTOINTIKA Tocd Bepuotmrog.
= Tevikd eivor ynuikd adpovég, Kot avidpd  pOVO UE 0AOYOVO OE  AVTIOPAGELS
VITOKATAGTOCT|G.

= TOPUETEXEL O AVTIOPACELS TUPOAVGNG LLE TEAKO TPOTOV TO LovoLeidio Tov avOpoaka.
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1.6.3. To MsgOavio oc @opiag Evépysrag

H oyetucd peyddn evepyelaxn amddoom, 1 GYETIKA Kabapr KoOGT TOL Kot 1) GYETIKA YOUNAT TOV
TN TO KAVOLV £VO TOAD EAKLGTIKO KOOGIUO Y10 TOPOY®YN NAEKTPIKNG EVEPYELNG KOl OTKLOKT|
0éppovon. To yeyovog 0t gival un vypomomaoo aéplo, (LYPOTOLEITUL LOVO LE GUUTIEST] OTMOC
ta vypaépla mpomdvio (CsHg), Povtavio (CsHyo), oopovtdvio [(CH3)sCH] kot veomevidvio
[(CH3)4C] ) T0 Khvel dvoypnoto w¢ kadoo kivnong. T, tov 1810 Adyo sivar oyeTikd dVGKOAN
KOL 1 LETOPOPE TOV. ZuYVE XPNCOTOLOVVTOL EI01KOL Ay®YOl Yol TN LETOQOPA ToL (GuVHOMC e
TN UOPON TOV QPULGIKOL aEPiov) 1 €0KH Aol (LETUPOPIKE VYPOTOMUEVOL QUVGIKOD aEPiov,
LNG carriers) mov 10 LETAGEPOVY GE VYPT LOPEN VIO YHEN KaT® amd v Oeppokpacio (ong
tov (-163 °C), ondte kot pumwopel TAEov va vypomomBel o uebdvio kot ta PapvTepa GLGTOTIKA

TOV PVGIKOV aepiov.

Anaerobic Digestion Solution

Process Input Process Output

O

% . 2 - Biogas
Anaerobic Digestion Electricity 10g;

R .

i
] -
Industrlal waste
Renewable Fuel

Source separated organics (SSO)/
Municipal Solid Waste (MSW)

L
wgﬁhﬁ

Restaurant/ Food Wastewater Treatment
Industry Waste Plant Sludge Reusable water Compost

Ewova 1.16: TTopaymyn pebaviov amd ) diepyacio e avaepofiog ydvevong.

1.7. AmiOnon péco peppfpavov

H dmnfnon péow pepPpovaov pmopel vo glvor évag TOAD AMOTEAEGUOTIKOS KOl OIKOVOLUKOG
TPOMOG S0 MPICHOV GLGTOTIKOV 7OV cumpovvtatl 1 givol doAvpéva e éva Sodvtn. Mia
pepppavn ombnong eival €va QLGIKO gUTOOL0 OV EMTPENEL GE OPIGUEVES LLOVO EVAOCELS VO
mePAGOLY, avAAOYO e TN QUOIKEG KOUT TIG ¥Nukég toug 1010ttes. Ot pepfpdaves cuvnbog
OTOTELOVVTOL OO £VO TOPMOEG VITOCTPOO LE HLoL AETTH OTRASA EVOG TUKVOD GTPMOUOTOS TNV
EMPAVELD, OOV TPAYLOTOTOLEITOL 0 dloymplopds. AkolovBovv ol thmot dbnong pe Pdon 1o

uéyebog Twv mopwv g pepPpdvng mov ypnoonoteitar (Sablani et al., 2001).
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Yyna 1.3 : Amoppuntopeva copotidw and dtdpopa €101 pepppavov dmbnong. 5 dvcucoynpiicég

uébodor enelepyaciog vypav anofrntwv (any: http://waterwerx.com.au/ultrafiltration.htm).

1.7.1.  Todmor pepppoavov kot taSvouncn
1.7.1.1. MikpooujOnon

H pwpodomnon (Microfiltration, MF) eivar n dwdwacio apaipeong ocouotdiov 1
pikpoopyavicpumv pe péyeboc oto 0.025 pm pe 10.0 um amd pevotd, uécm uepPpoavov
omobnong. MeuBpdveg pikpoddnong pmopodv va ypnoyorombodv g tpodmbnon yuo v
mapatacn ™G (ong tov pepfpavdv  piKpoOtEPOL TOpMOoVS (vavodinomn, ovticTpoen
OGU®OoN) N Yo TNV TeEMKR) dmbnon avdioyo pe 1o péyeboc twv dwpllOUevVeV EVOGEMY.

Tomucég epappoyég g nikpodindnong eival n agaipeon Baktnpiov, AMTopdV Kol LUKATOV.
1.7.1.2. YrepoujOnon

YrepomOnon (Ultrafiltration, UF) elvor 1 Owdwoocio doyopiopod eE0peTikd  HiKpdv
coLoTimV Kot dStaivpévov popiov peydlov poprokov Bapovg amd pevotd. H kopua Bdon yio
Tov Oloywpopd glvar to poplakd péyeBog, ov kot oe Oheg TIG epapuoyés dwmbnong, m
dwmepatdTTa evOg oTotyeiov dOnong pmopel va emnpedletanr amd TG YNUKES, LOPLIKES 1)
NAEKTPOOTOTIKESG 1010t TEG TOL Ogiypatog. H vmepdumOnon anoteiel pébodo dwywpiopod povo
Tov popiov to omoio dtaeépouy Katd To PEYEBOS TOVg KOTA TOLAGYIoTOV oL TAEN peyEBoug.
Mopa pe mapopoto péyebog dev Pmopodv va, Sloy®ploTody péc® vrepdmdnong. YA mwov
Kopoivovtor oto péyebog amd 1K éwg 1000K poprokd Papoc (MW) katokpatodvtor amd
oplopéveg pepuPpdveg vmepdmOnong, evad ta dAata Kot To vepd diépyovtar elevBepa. Emiong
gtval duvatd va Korakpatndodv Koalogwdn awwprpata. Ot pepPpdves vepdmnong propovv
va ypnoiponotnfovv 1060 Yo Tov Kafopiopd Tov EVAOCEMY TOL TEPVOVV GTO 0N aAld Kot
TN GLALOYY] TV EVAOCEDY TOV KOTOKPATOOVTOL amd T HEUPpdvn, oto cupmvkvope. Evooelg
ONUOVTIKO JKPOTEPEG OO TN SAUETPO TOV TOPWOV TEPVOVV GTO dmbnua g LepPpavng kot

UTOPOVV VoL S0 ®PIeTOVY amd TG UeYAAOD Hoplakoy PAPovs eVAcEL. YAIKA peyolvtepa amod
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T0 péyebog TV TOPOV TG HEUPPAVNG KATAKPATOOVTAL KOl VOl dLVATO VO GUUTVKV®OOOUV Kot
Vo Jl®@PIGTOOV omd TIG HIKPOD poplokod Papovg evaoelg. Ot pepfpdveg vmepdinonong
epappolovtar oo dwyoon SWALUATOV, TNV OQOIpEST] KOAAOEW®MV Kol OLMPOVUEVEOV

COUOTIOI®V.
1.7.1.3. Navooujnon

H vavoomnon (Nanofiltration, NF) givot pio digpyoacio Tapduoto e TV avTIGTPOPT OGLMOCT)
Kot apuoleTal GTNV TEPLOYN UVANESO GTNV AVTIGTPOPT MGU®MGT Kot TV vaepdmdnon. Ta
povocsbevn 16via Kot ot YOUNAoD Hoplokol PApovg evdcelg diépyoviol oto dmMonua, evd
HeyoA0TEPEG EVAOELS amoppintovial. To KaTheM TV pepfpavov vavodmbnong sivar cuvinbmg
avipeco oto 150-500 Dalton kot TomkéG €QUPUOYEC TOLC €ival Yo TNV TOPUCKELN
QOPUUKEVTIKOV TPOIOVIMV, TNV AQUIPESN TOL YPMOUATOS KOl TNG OKANPOTNTAG TOL VEPOD.
Avapecso oty vIepdOnom Kot TV avTicTPoEn OGUMOOT|, 0l LeuPpaveg vovodmonong propodv
v dloympicovy EUIPETIKG UKPEC EVAOOELS UE ONUOVTIIKG WUEYOADTEPEC TOPOYES OO TIC
UEUPPAVES avTIOTPOPNC DGUMONG.

1.7.1.4. AvticTtpoon ®opmon

H avtiotpoen dopmon (Reverse Osmosis, RO) dlaywpilel ahota kot pikpd popilo omd younion
poptakov Papovg darvteg (cuvinBmg Ayotepo amd 100 daltons) oe oyetikd vynAég méoels. Ot
puepPpdveg RO osvvibmg yapaxtnpilovtal amd TNV amdppyn TOLG GE YAWPLOUYO VATPLO, EVH Ol
puepPpdiveg vepdndnong yopaxktpiloviol GOUP®VO LE TO LOPLoko BAPOS TMV ATOPPLTTOUEV®Y
StAvpévov ovowmv. H yprion avtictpopne dcpoong etvot eEAIPETIKG OTOTELECUOTIKY VIO TOV
kaBapiopd tov vepov. To vepd mov mpokvmtel ®g dmbnua, mpv ypnoworombei, cuvnbmg
ypewdleton eneEepyacio Mote va enavEABOLV GTA PLGLOAOYIKE ETIMESD Ol GLYKEVIPAOGELS TMV
aldTov mov €xovv amoppipbel amd v pepPpdavn. H modd vynAn amdppuyn tov pepfpavov
avTIGCTPOPNG MGUMONG YO YOUNAOD HOPLoKoL BAPovg evOGELS X0V MG KOGTOG TOAD YOUNAES
TapoyEs dmONuatog, kédvoviag avaykoio Ty TapdAinin Aeitovpyio TOAAGV pepPpovdv yo po

povada enegepyoaciog, Kot opKeTd VYNAT KATAVIAMGT EVEPYELNS.

Ewéva 1.17: Movéda avtiotpopng dopwong. (enyn: http://mesogeos.gr)
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1.7.2.  Mnyoaviopoi omjdnong

1.7.2.1. Myyoaviopoi 6mOnong péom pepfpavav vrepoujdnong

Y7epdnon PEcm NAEKTPIKG OVIETEPOV UEUPPAVDV

H ypfion niextpikd ovdétepav pepPpavmv vrepdimbnong eivor mo d1adedopévn o GYEoT UE TIG
QOPTICUEVEG HeuPpaveg. e avTég TIC HeuPpaveg o dwywpiopog Poaciletar oto uéyebog tmv
ocOUOTOI®V og oyéon UE TN JGUETPO TOV TOPOV. AdY® TNng KOTAVOUNG TOL UEYEBOLG T®V
TOPOV UI0G LEUPPAVIG, OEV VTTAPYEL £VO GOPDG OPICUEVO KOTMPAL TEPC 0O TO OTOio LopLol
peyaAvtepov peyébovg amoppintovton 100%. AvtiBeta m amdppiyn av&avetar oTodokd yio

peydho €bpog peyebdv Tmv popimv.

2y avaivon mov akoAovlel N cLYKEVTIP®GN TNG SOAVUEVIC 0VGIOG UEGH GTOVG TOPOLE TG
evepyolc emeavelag (skin) g pepPpdvng Paciletar otov 6yKo TOL SOADIOTOG TOV TEPIEXOLY

ov topot (Harriot et al., 1973):
Cpore = KCw
Me K<1, cuvteAeoTi G KATAVOUNG

Q¢ evepydc emdveln TEPLYPAPETOL TO TPAOTO OTPOUN TNG HeUPpdvng, pe T kpdtepn
OLAUETPO TOPMV TOV OVCLICTIKA eKTEAEL TO Olaywpiopd.H xotavoun g ocvykévipwong

eaivetarl oto Tynpa 1.4 .

pmembrane i
sk C¢ c
Cpora Gpore
% P cp—ﬁ/ Pe

a. b.

Xyfqna 1.4: Katavoun tov cuykevipdoemv tng Stahvpéving ovsiog otny pepfpdvn o. Ideatn katavoun

acvppetpng pepPpdvng b. Mepuppdvn pe otadokn petaforn oto péyedog t@v nopmv.

Omnov: K: cuvteheo g KoTavoung, Cpore/CW

Cf: CLYKEVTP®ON SIHAVUEVIC OVGIAG OTNV TPOPOSOCia
Cpore: CLYKEVTP®ON SoAVUEVNC ovaiag, Lala avd povada 6ykov Topwv
Cp: CLYKEVTP®ON SoAvpévng ovsiag oto dmbnua

Cw : oLYKEVTPOOT SHAVUEVTG OLGIOGC TNV TAEVPA VYNANG Ttieong TNG LEUPPAVIS
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H mapoyn g dwAvpévng ovciog meptypdeetal amd dVo OpOvG: Tr PON TOV SUAVUATOC HECO
0tO TOVG TOPOLG KoL TN poptokn dudyvon (vopog tov Fick).

dac
F=UCyys - DELEe

F: mapoyn dtoahvpévng ovsiag, ualo/(cvvolkn emipdaveln, ypovo)
u: mopoyn dmbnuatog, 6ykog/(cuVoAKN EmEAVELX, YPOVO)

De: OTOTEAEGLLOTIKY S1OLTOTNTO, Dpores/r

€ TOPDOEG
T: SUOUAMOES
y: andoTOCN OO TV EXLPAVELN TNG UEUPPAVNC
Me olokANpwon TG Tapamdve oxéong kot Oewpmvtog 1o K otabepd kat yia tig 000

TAEVPEC TNG UEUPPAVIG, TPOKVTTEL:

ul
¢,  Kew(pp
Cw

K—1+exp(e)

Cp: OLYKEVTP®GT] O10ALIEVN G OVGiaG 6To BN

CW: GLYKEVTPMGT O0AVIEVIG OVGTOG GTNV TAELPA VYNANG TTieong TG LepPpdvng
w

K: ovvieheotng Koovoung, Cpore/C

u: Topoyr] OmOMpaTog, GYKoc/cuvolK eTLPAvELd, XPOVO
L: méyog evepyovg empavetlog g Leppfpavng

De: OTOTELEGLLATIKY] dOLTOTNTO, Dpores/r

H mpoypatikny andppryn (rejection) teivel 6to pundév o yoaunin mopoyn kabdc n Hoplokt

dudyvomn Telvel va eEIGOPPOTNGEL TNV GLYKEVTPMGT Kot Ao TIG dVO TAEVPEG TG LEPPpavng.

RO: TPOAYLOTIKT OmOppLym
Cp: CLYKEVTP®ON SoAvpévng ovsiag oto dmbnua
CW: GLYKEVTP®ON SIIAVUEVIC OVGTING OTNV TAEVPA VYMANG TTieong g LepPpivng

Eva yo vynAn mopoyn teivel o éva péyioto, ico pe 1-K. AkohovBei 1 ypapikn mapdotoom g
e&lomong LLe KATOLEG EVOEIKTIKEG TYEG Y10 TIG TOPAUETPOVG.
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Kabdg t0 pawvopevo concentration polarization, Sniadn n dnuovpyila evog GTPOLATOG VYNNG
CLYKEVTIP®ONG OTNV TAELPE VYNANG mieong tng MHeEUPpavng, evieivetoar 0G0 UEYOADVEL 1)
TOPOYN, OO €V GTMUEID KoL TTEPQ, 1 QUIVOUEVT] ATOPPIYT UEWDVETOL OLEAVOUEVNC TG PONG,
dtvovtag €va PEYIOTO GTO JIAYPapUe amoppiync-tapoyn dmonuatoc. Avtd cvupaivel yioti M
emidpaon ¢ poplakng dudyvong apyilel vo yivetal onuovtikn AOY® ¢ HEYAANG S1apopdG
OTNV GLYKEVIPMOT] OVAUESH GTIG OVO TAEVPEC TG UEUPPAVIC. XTI TEPIOCOTEPES EPUPLOYES
VIEPOONONG, N QOVOUEVT] amdppyT Ogiyvel Vo ueldveTal 660 av&avetal n wapoyn. Avtd
cvppaivel Yot o1 HETPNOELS YIVOVTOL G OPKETE VYNAEC TIEG TNE TAPOYNG, OOV TO UEYIOTO TNG

amoppymg xel Mo EemepaoTel.
Dowvopevn andppym:

C¢—C
R=—"p
Cr

R: pawvopevn andppyn

Cf: OLYKEVTP®ON SHAVUEVIC OVGIAG GTNV TPOPOdOGia,
Cp: OLYKEVTP®ON SloAvUEVNC ovGiag oTo dmMbnua

M advvapio g mponyovpevng Bewpiog sivar mwg n ovykévipmon eaptdtal poévo amd v
andotaon amd ™V emEAveLn TG HEUPpdvnG. ZTnv mpaylatikdmTa OUmS, KoOdS 1 StaAvpévn
ovcio &yl pnéyebog Kovtd oty S1AUETPO TOV TOPOL, Y10, aPatd S1ADLATE LOVO €va, LEPOG TV
Topwv Ba mePLEYoLY HoOpLoL TG SWIAVUEVIG OVGIOG, €V Ol TEPIGGOTEPOL Ba mEPLEyovy LOVO
oA, 'Etol to mpdto pépog g e€lomong mov mapovcidotnke vopitepo Bo mpénet vo
tporoomBel. H pon péoa amd tovg ‘kevong’ (mov mepiéyovv povo pdpla S1odvtr) Topovs dgv
GUVEICQOEPEL OT) TAPOYN TNG doAvpévng ovaiag AdY® cuvaymyns, £tot avtd Ba sivorl pkpotepo

and uCpore.
Mopia wolvueparv

"Eva modvpepég dnuovpyel po meproy] vymiot 1Edd0vg 6tov moOpo mov KatarapuPdver. H pon
TOL PEVLGTOL BEWPEITOL AVTIOTPOP®S OVAAOYT TOV OTOTEAEGUATIKOD LEGOV 1EMOOVG TOV TOPOV.
Mo éva opod dlvpa, 6mov o mocooTd TV TOPOV givol kaTteAnupévol omd popo
TOAVUEPOVG, 1] GUVOAIKN POT] TOL PEVGTOV eKPpAletar pe dvo dpovc. ‘Evav yio tovg ‘kevovg’

TOPOLG KO VA Y10 TOLG KOTEIANLLUEVOLG .

u=u(1—a)+uau—:

o KAAG O TOP®V TTOL TEPLEYOLV EVaL LOP1O SLOAVUEVNG OVGiaG

W 1EmOeg O10ADTN
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W: Emoeg Tov dlaADOTOG HEGH oE Eva TOPO

H dwivpévn ovoia petapépetal Hovo HEGO Ad TOVG KOTENUUEVOLS TOPOVE WE TOTIKY

CLYKEVTP®ON Cpore/(x.

Metagpepopevn ovsia:

Mo Cpore u Ho
ua— = L _Cpore
& a 1—a+ af" H

IMo moAd apaid dtodduato. To o Teivel 6to UNdéy, apa.:

[ dcpore
F= ufcpore - Ded—y

Kot petd omd oloxinpoon:

Cp K”—;eXp(cp)

Cw Ku—; — 1+ exp(¢)
Omov o: uL/De(uo/ )

Mo onpavtikn dtapopd amd TV mponyovuevn Bempia sivar Tmg n péytot andpprym sivar ion

ue l-K(uo/ w) ovti yo 1-K.

Zopaupika uopia

H onuavtikdtepn enintwon evog c@aptkod popiov mov Exel oxeddv v idla SIGUETPO LE TOV
ndpo, elval TG PEWDVEL TV pon Y dedopévn dwpopd migons. ‘Etol, m toydnTa 6tovg

KatelAnpupévoug Topovg Ba glvan pikpotepn. Avtodg o 6pog u/u* Ba avIIKataoTcEL TO uo/ L.

"Eva dg0tepo avopevo Tapousion Hiag AKOUTTNG o@aipag etvarl mmg avty| Telvel va Kiveltat pe
pio oI Te LEYOADTEPT amd TNV HECT] TAYVTNTA TOV PELGTOV, KOOGS KIvelTol 6 o TEPLOyN
KOVTQ GTO KEVIPO TOL TOPOVL, OOV 1 TayvTNTA €lvon peyadvtepn. [ v mepintmon wov 10

Lop1o oyedov yepilel Tov Topo avtd sivan apeintéo (Harriot et al., 1973).
Yrepdinon pécw apvnTiKa QOPTIGUEVOV LEUPPAV®V

Enrapinig andppryn avdpyovov 10viov kol VYNAN Tapoyn UTopel va TpokOWEL amd T (pnon
QopTIGUEVOV  peUPpavav  vmepdmOnong. Avtég ot peuPpiveg amoppinTtovv  avOpyavovg
NAEKTPOADTEG YOUNAOD pHoplaKod Bapovg Ady®m Tov punyoviopov andppryng Donnan. o puo
apvVNTIKE QOpTICUEVT HeUPpavn, M emidpacn tov Svvopikod Donnan eivor m dnoon tov
ovidvtov omd TNV peuPpdvn kol AOY® TNG OVAYKNG YO MAEKTIPIKN] OLOETEPOTNTA TOL
OLAVLOTOC, ATOPPIMTOVTIOL KOl TO KATIOVTO. L€ OLPOPETIKN TEPITTOOT, OV TAL KATIOVTO OEV

anmbovvtav, Bo eppoviCotay o dpopd duvoukod mov o mpokaAoboe pon KATIOVI®OV
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OVTITIOEUEVT GTI POT) TOLG AOY® GLUVAY®YNG Kal didyvong péca amo T pepPpdvn. H andppryn
pag ovoiog e€optdtol amd TNV TLUKVOTNTO TOL (OPTIOV TOL oviovtog (oyetileton pe v
OTOTEAEGLOTIKY OKTIVOL Kol TO 60évog Tomv 16vimv), amd tov Pabud aAinliemidpoocng Tomv
OPVNTIKE QOPTICUEVAOV OUAd®V TNG UEUPPAVNG ME TO KATIOVTO TOV SIOAEIHUOTOC KAl OO TV
OLYKEVTIP®ON TOV 1W0VTov. Aviovio vyniov obévoug kot kotidvio youniod cBévoug,
amoppirtovion koAvtépa. Koatidvio vyniov oBévovg kot pKpNg OmOTEAECUOTIKNAG OKTIVOG
OAANAETIOPOVV UE TIC OPVNTIKG QPOPTIGUEVEG OUASES TNG UEUPPAVNG KOl UITOPEl aKkOUo Kot Vol
TPOKOAEGOUY  HOVIUN OAAOYY ©TO @OpTio ™G MEUPPavNng emnpedloviag OMUOVTIKG ToV
unyovicud amoppwng. Emiong, n andppiyn pécm tov pnyovicpod Donnan peudvetor pe v
abénon Mg oVYKEVIPWOOTNG TPOPodociag AdYm TNg avénuévng thong Ttov 1Ovieov vo
€€0VOETEPDCOVY TNV S10POPA GLYKEVIPOONG LECH LOPLUKTG OLAYLONG. ZUVOMKA UTOPOVUE VL
TOVUE TG M TOPOYN €VOC 10VTOG UEGM TG HEUPPAvNG gival To AOPOIGHO TOV TOPOXDY AOY®
CLUVOY®YNG, OLAXLONG KOl MAEKTPIKOD SVVOUIKOD. MEcm apvnTikG QOpTICUEVOV UEUPPOvV®Y
vIepdONoNG propei va emtevytel amdppryn diobevov kattdviav (Ca* Mg?") peyarvtepn amd
76%, kGt mov deiyvel mbavn epappoyn yio ) peioon me okAnpdtntag oto vepd (Harriot et
al., 1973; Bhattacharyya et al., 1974).

1.7.2.2. Myyoaviopoi 6mOnong péom pepPpavav vovooujdnong
Ovdétepeg evarcelg

Ot pepPpavec vavodmbnong €xovv diauetpo méopwv 0.001-0.0001 um, avapeco ce oVTEG TOV
pepppoavav vrepdmdnong (0.01-0.001 pm) xor avtictpoens dopwons (<0.0001 pm). Ot
pepppaves vrepdmnong, Aoy g HeYIANG OWUETPOV TOV TOP®V TOLG £XO0VV MG KLPIoPyYO
UNYOVICUO LETOQOPAS LALAG TN cuvaymYY, EVE ot HepPpdves avtioTpopns douwmong, avtibeta,
™ poplaki dibyvon. Eivar Aoyikd Aowmov otig pepPpaveg vavodumdnong va ivar onpoavtikol kot
ot dvo pnyavicpol. Mdlota 6co pkpdtepo katdeAl (cut off) £yovv ot pepPpdveg awtég 1660
TANG1ALOVV TN GLUTEPLPOPA TOV LEUPPAVAOV AVTIGTPOPNS DCU®ONS KAt 1 didyvon Kuplopyel,
VD OGO UEYOADVEL TO KATOPAL Kol Tpoceyyilovv v vepdmbnon, apyilel kol Kvplapyel M
cuvaywyn. Gvoikd onpovtikd poro dwdpapatiCel kol to péyedog g Evmong Tpog amdppuym,
onote 10w givol cmototepo va emmbel OTL Yoo TOAD pkpOTEPO POpoL omd T SIIUETPO TOV
TOPWOV 1 GLUTEPLPOPA TNG HEUPPEVNG TEPTYPAPETAL KAADTEPO OO TN GLVAYMYN, EVEO OGO TLO
Kovtd gival to péyebog Tv popiov 6T SIAUETPO TOV TOPWV, TEPTYPAPETOL KOADTEPA OTO TN
duyvon. Kabdc 1 poprakn dudyvon dev emnpedletar omd v adénon e d10popdg mieong oTig
dvo mAevpég G HeUPplvng, eV M cuvaywyn emnpedleTor oNUAVTIKA kaBdg avty eival M
odnyovoa dvvaun g, pe tn Pondeta evog dloypAUILOTOS TNG TOPOYNG TNG SAVIEVNC Vo

CULVOPTNOEL TNG S10.POPAg Tieong UropovVv va e&ayHovv KATOo GUUTEPACLATO. Y10, TOV KVpiapyo
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punyaviopo. ‘Etot yo pia évoon, g onoiag 1 mapoyn epeovifetor 6t givan aveEdpmn and v
dwpopd mieong mov epapudletar, N petapopd e péca amd TV pepPpavn eaivetal, va
kaBopileton amd v poplokn didyvon. Avtifeta, av n mapoyn TG ALEAVETOL, aVEAVOUEVS TG
dpopdg mieons, o Kupilopyog UNYOVICUOS HETapOpAs @aiveror, 6Tt gival 1 cvvaymyn. Qg
e€aipeon avtod TOL KAVOVE LITOPOVLE VO OTUEIMGOVE TV TEPITTOOT KT TNV 0moio, A0ym
g avénomng g mieong avéavetal KaTd TOAD 1 GLYKEVIPMGT] TG EVIOOTG TNV TAELPA VYNANG
mieong g MeuPpavng, Adym TOL  Qawopévoy TOAMONG GLYKEVIpWOTNG (concentration
polarization). v mepintoon avt Oo supaviotel wio eEdptnon e mapoyng omd Ty dopopd
mieonc, oKOUa Kol av 0 Kuplapyog unyoviopuog ivat n dtdyvon. Xto Xyfqua 1.5 napovoidlovton
TEWPOAUOTIKG omoTeAéopaTe Yoo TNV Omonon yAvkolng kot yoAaktolng uécm peuPpovaov
vavodminong 100 kot 400 Da. Zto didypappa avtd eaivetal n eEGptnon g mopoynsg auTmV
TOV OLGLDYV GVVAPTAGEL TNG enParlouevng Tieonc. H yaraktoln éxet poplakd Bapog 342 g/mol
kot 1 YAvko{n 180 g/mol. Ortmg oy avauevouevo, o Kupiopyog UNXOVIGLOG Y10, TN YOAXKTOLT
KoL oTIC 0V0 ueUPpavec aivetar Ot givor 1 d1dyvo, Kadmg To Lopto, TG ivar apkeTd ueydlo
Kot 6V UTOPOVV VO, TEPAGOVY EVKOAN LECH GLUVOY®YNG 0VTE ad T uepPpdvn twv 100 Da ovte
amo ™ pepppavn tov 400 Da. AvtiBeta, n YAvko(n @aivetor 0Tl HETAPEPETAL KLPIMG HEC®
ocuvay®yng oty peuPpdvn tav 400 Da, kabdg o woplo, ¢ eivol apketd pikpotepa amd
OLAUETPO TOV TOP®V, VM OLOKOAELETAL TNV UeUPpavn tov 100 Da, omv omoio Kot avth

LETAPEPETAL KUPIMG LEC® O1AYVOTC.

L 300 02
W t . S|
@ g
o250 g B
3 ]
gm L H
= 46 &
5 =
"-;150 2, ] g
= 1 E
3 N 14 2
g 100 |
g ]
E s oo 11 §~
¥
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Pressure (MPa)

Xyfqna 1.5: Enidpaon mg emPariopevng mieong oty mapoyn yAvkodng kot Aaxktolng , Léom pepfpovmv
100 Da kot 400 Da.

HextporvTika owAidpato

To vta, ov kot pikpod peyébove, cvviBmg pikpoTeEpOL TV TOpV TG HEUPpdvng, eivar
duvatov vo amopprpBovv pécm daympiopob Pdoet Tov peyébovg Toug (sieving). Avtd opeiietal

070 £V0OPO OTPMUN TOL TO TEPPAAAEL KOONDG 0€ VOOTIKA SOAVUOTO, T WOVTO EVLOATOVOVTOL
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avOAOY®E TNG TLKVOTNTAG TOL PopTiov Tove. 'Etot, To Na+ Y10 TOPASELY IO, EYEL U0 LOVTIKT
axtiva 0.095 nm evo pe ) opaipa evuddtmong xel péyebog 0.276 nm. H evépyeia evuddtmong
umopel va BempnBel ¢ po Sovaun aviitiOépevn oty andomact TS SIWWAVUEVNG 0LGIOG ard TO
dulopa, Tov Yo Vo YOPEGEL GTOV TOPO TO 1OV TPEMEL VO, ATOUAKPLVOODV TaL LOPLOL VEPOD TTOV
1o tep1drovy. ‘Etot éva 16v pe péyebog peyahdtepo amod T SLAUETPO TOL TOPOL, SIEPYETUL TOGO

dVOKOAOTEPO OGO UEYOADTEPT 1) EVEPYELD EVVOATMGNG TOL.

O weplocoTepeg pepPpdveg vovodmonong eivarl apvnTtikd eoptiopévec. Avtd 10 eoptio, OTMS
gtvar Aoywd, emmpedlel v amdppyn TOV 10OVIeOV, KOG avorTieeovTal NAEKTPOCTUTIKES
oAnAemdpdoelg peta&d Toug. Otav 1 CLYKEVTIP®ON TOV 1OVI®V 6TO d1dAVU Eival LEYAAN, TO
@optio ™¢ ueuPpavne ‘kaAdmTETOl OO TO POPTIO TOV WOVIOV 7OV VIApPYovv debove 6To
dtlopa Kot €161 aVTA UTOPOVV Vo, TEPAcoVY gukoAoTepa. 'Evag tpdmog Aowtdv va kabopiotel
v KOplopyel o UNyaviopog amoppiyne Adyw dlaympiopod peyébovg (sieving) | Ady®m ToOv
@opTiov TV 1WvTev ompiletal o€ éva SAypap ATOPPIYNS-CLYKEVIPOONG. AV aLEAVOUEVTC
NG GLYKEVTIPMOONG 1] OTOPPIYT UELDVETOL CTLLAVTIKE, KLpiopyog UNYaviclog eaivetatl 4Tt gival
N amoppyn Adyw ToL @OpTioL, VM Ge avtiletn Tepimtmon, M amoOPPIYN AOY®D S10POPAg
ueyéovg. Xtov Ilivaxe 1.5 mapovoidlovrar meipopatikd dedopuéva yio mv amdppryn NaCl kat

MgSO4 oav GLVOPTAHGEL TG cLYKEVIpmong Tovg (Pontalier et al., 1997).

Mivaxkag 1.5 : Andppryn NaCl xon MgSO4 o0V GLUVAPTNGOT TNG GLYKEVIPMGNG TOLG Yo UEUPPAVES

vavodmnong 100 kot 400 Da.

Solute Coneentration (mM) Membrane rejection rate (%)
100 Da membrane 400 Da membrane
NaCl 20 99.2 204
150 96.0 12,6
MgSO, 20 99.2 9.1
150 99.0 98.7

[Hopatmpeitor 611 ota mewpdpata pe | pepPpavn tov 400 Da n ardppiyn emnpedletor ToAd
TEPIGGOTEPO AMO TN CLYKEVTIP®ON o’ OTL GTO TEWPANOTO pe T pepPpdvn tov 100 Da, educd
v To NaCl. Avtd vrodekviel, 6t kupilapyog unyavicuds yuo to NaCl oty pepfpdvn tov 400

Da &ivail n amdppiym Adym tov @optiov tov wovtev. H petagopd tov MgSO4 (QOIVETOL KOl OTIG
dvo meputdoels 0Tt kabopileTal Kupimg amd To pUNyavicuo daympiopov peyedav. Avtd iowg
opeileton 610 611 To SO3™é)YeL TOAMD pEyoDTEPY EVEPYELD EVDSGT®ONG G GVYKplon pe to CI°

(1100 kJ/mol ko 274 kJ/mol avtictorya). Avtd el wg anotélecpio va xpetdletor TePLoGOTEPT

EVEPYELN Y10 VO YOPEGEL GTOVS TOPOLG TNG LEUPPAVNC.
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®awvopevo Donnan

Otav o unyoviopuods amdppyng A0ym @optiov eivatl 0 Kupiapyog, 6€ Lo OPVNTIKE QOPTIGUEVT
HeUPpavn, To aviovta ival ovtd mov armbodvtal. Mdaiota, 6co peyadvtepo 10 60€vog Tov
avidvTog, TOGO 1GYVPOTEPES EIVOL Ol SVVAEIC TTOV OEV TO OPNVOLV VO TANGLUCEL TNV UEUPPEVN.
Ta katidvto anoppintovial Ady® tov @awvopévov Donnan. To gawvopevo Donnan eppaviletan
OTOV Y10 OdLOTEPAOTY MG TPOG TOLAAYIGTOV Eval 10V, UEUPpavn dtaympilel SVO NAEKTPOAVTIKA
dwdvpata. Av Aowmdv To KoTOVTo TEPVOLGOY eAevfepa péca amd TV UEUPpdvn evad Ta
avidvto oyl Oa epeavifotay o Sopopd SuVOUKoD oV o TPOKAAOVGE o avTipPOT pon
wvtev. Etol éktog amd 1o avidvta amoppimtovial Kol o KaTlovio dote vo dtatnpnoel m
NAeKTPIKY ovdetepodtTa. Onwg sival Aoyikd, oe kKGbe mepinmtworn doev LEAPYEL UOVO E€vag
UNYOVIoCUOS HETOQOPAC. MTopove va modue Oume, OTL 1 mopoyn kdbe évmong péca, amd v
Heuppavn eivar to GOpoOICUE. TOV TOPOYDOV OAMV TOV UNXOVIGU®V 7OV ovapépbnkav, Ue

KAmolovg PuGIKa va mailovv onuavtikdtepo poro and kamolovg dAlovg (Pontalier et al., 1997).

1.8. BroctaOspomoinon (Awmaopotomoinon)

H Biootafeponoinon dwokpiverar 6e 600 TomoLC: ™V agpdfio kot v avaepdfia. Katd v
aepoPla mopdyovtar Sto&eidto Tov dvBpaxa, vepd, OepuoTnTo EVO KATO TNV ovoePOPia
TOPAYETOL AlyOTEPT BEpUOTNTA KOl CNUOVTIKEG TOCOTNTEC pebBaviov (nutednc ofeidmon). Katd
v ovoepoPla  Prootabepomoinon  OnpovpyoLvVTOL OpPKETEG OoUEG Kot 1 dtadkocio
TPOYLOTOTOLEITAL UE O apyovg pLBLOVE. XtV Topovoo HEAETN TpAyUATOTOWONKE 0EpOPia

Blooctabepomoinon.

1.8.1. Agpépro Proctabepomoinon

H aepopfro Prootabeponoinon (| Mmacpatoroinon 1 yovporoinon 1 composting) amoteAei po
apketd Prooun teyxviky dwyeipiong otepeds Propdlog (Aoym yopuniod KOGTOVG) Kot givol o
ereyyouevn Profeidmon etepoyevdY OpYOVIKOV TOL TpaypoTomoleital pe Ty Pondeia
ETEPOTPOP®V UIKPOOPYAVIGU®OV. Mg anTi TNV PUGIKY| S1001KAGI0 T0. 0PYOVIKA VAIKE, Topovsio
0&VYOVOoV, LETOTPEMOVTAL GE 0L OLGI0 TOL Aéyetal KOUmOoT 1 edapoPfertintikd. To kourndort,
10 omoio amotelel opyaviko Aimacpo propel va ypnoyonomBei cav £dapofeltioTikd, AMracua

Yo 70 YKaLOV, GUUTANPOLE GTO YOO TOV YALGTP®OV Kol HOY1d Y10 KOUTOGTOTOINGT).
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H Poloyw avty omodounon amoterel otabepomoinon tov opyavikedv pe tnv Ponbeia
SPOP®V UIKPOOPYAVIGUAOV KAT® amd EI0KEC GLVONKEG VYPUCTIOG KAl OEPICUOV TTPOG EMITEVEN
Bepuopivikav Beppokpacidv (50- 60 °C). H Bepuokpaciokn avti mepoyn decpariletor and
Broroywkd mopayopevn Oeppotnta. Ot pikpofrakoi TAnBucpol uropodv va ta&voundodv oe €L
opadeg. Ot opddeg avaroya pe ™ oelpd pelovpevng apboviog, sival faxtpia, axTvopdKnTeS,
puoknteg, Tpotolma, okdAnkeg Kot pepkég mpovouges (Tchobanoglous et al., 2010). To tehikd
Poidv ¢ Proamodouncng avtig ivar otadepomomuévo Kot £TOO Yo Ao KeEVOT) KOt (Pp1omn
O €30POPEATIOTIKO YmPic TEPIPAALOVTIKEG EMMTOCEL,. Me oLTOV TOV TPOMO EMITUYYOVETOL
otobepomoinon amoPfAntov (katd kvpto Adyo ™G opyovikng VANG). ‘Exet vroloyiotel 6t 10
35% 1@V 0IKIOK®V OTOPPIUUATOV UTOPOHV VO KOUTOGTOTTOW 000 V.

H péon vypooia tov otepedv amopplupdtov oty xdpo pog &l mpocdiopiotel oe 40%. H
ovotoorn tov Enpod Pdapovg divetar otov MMiveke 1.6 . Emiong amd tov mopokdtom mivoko

TPoKLTTEL OTL TO TINTIKO KAGopo eivor 78.5%. Ilpémer vo toviebel 611 To 0oTIKG GTEPED

amoppippata dev Oo éxpene va givarl cOUUEITA OAAG glvar avaykaio 1) SloAoyn otV TNYT.

ITivakog 1.6: £00T00M GTEPEDV ATOPPLUATOV.

Opyaviké 57.35%
Adpavi) 0.70%
I'vai 3.00%
IMAooTka 7.50%
Mértoiia 4.00%
Y-2-A-A" 3.45%
Xapti 20.00%
Aowré, 4.00%

“Y paopo-E0ro-Aéppa-AdoTio

To PBaktiplo, or poknTeG Kot To GAA0 pKkpoPio eivar ol 'epydtec’ NG KOUmMOGTONOINGNS, Ot
onoiot vrofonfovvtal Kt amd GAAoVG peyaAdtepoLg opyavicuovs. Ot dvo Tumot pikpofiwv mov
dKémovy avtnyv Vv dadikacio eivar vrevBuvol yuo v didomact Tov opyavikev. Ta Baktipla
evBvvovtan yio TV d1domacT TV Mmdlov Kol TV TPOTEVAOV VO 01 LOKNTEG evBivovTal Yo
™V 0mocHVOEsT TV TOADTAOK®MY OPYOVIK®OV KOl TG KLTTAPIVIG.

Katéd ™ dwpkewn g xopmootomoinong, avtd ta pikpdfio petatpémovv 1o 20-30% toov
awpodpevey otepedv oe 010&eido tov avBpaka (CO,) , Beppotra, vepd Kol YOOUOLG

(rhobo10, oKOVPO, OP1PTO KOl GOGHLO).
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1.8.2. Ilapayovteg mov exnpedlovy T1| S10OIKAGIN TG KOUTOGTOTOINGG

H xataAAniomto &vog vmootpopetog yo Proctabepomoinon efaptdtor kvpiong omd Tig
TopApETPOLS: Aoyog dvBpaxa-alotov (C/ N), Oepuokpacia, oepiopog, vypacio, opyovikd
KAdoua, pH. H pébodoc ypnowonoteital yioo v otabepomoinon Sopopov VITOCTPOUATOV
OMMOC 0OTIKG oTeped amOPANTa, Adonmn amd Ploloyikode Koboplopode, Blopnyovikd Kot
aypoTiKG amoPfAnta kabhg kot kompld. Ot TapdpueTpol mov GLVIEAODY OTN OO dldiKacio

KOUTTOGTOTOINoNG €ivat o1 Katmot:

o Avaloyio C: N
To ocwotd piypo xoumoctomoinong amoteieitar amd C kor N d10TL To UKpoOPo. g
KOUTTOGTOTOMNONG ¥PNOILOTO00V 70 AlMOTO Y10 VO, OVOTTOOoOVTOL Kol Tov GvOpaka yuo
evépyela. To meEPIEGOTEPH VAIKE TOL YPNGIUOTOLOVVTOL Y10, KOUTOGTOTOINGT Ogv £X0uV amd
uévo, toug | cwot) avaroyia avBpoaka/ aldtov (C/ N) yio owtd tov Adyo ypnoiLonoteital
TOWKIMO OPYOVIK®V DMK®V, (Tpactva kot Kaeetid). ['evikd, to ppéoka "mpdcva’ vAkd gival
mhovota o€ Alwto Kot To Egpd "Kapé" vAKA givar TAovola oe avOpaxo. H cwoet toug avoaroyia
EMTPENEL 6T LWKPOPLOL Vo KAVOLUV 6MGTAE TN SOLAELD, TOVG KoL Va, Kpatovy to0 cwpd doouo. O
YEVIKOG KOVOVOC Y10, VO, STNPEITOL GOOTA 1 avoloyio. ovTtdv TV LVAIKGOV eivat 1 uépog
npacva, VAKE pog 3 uépn koeé. Ta kaeé vAka (UALL, dyvpa, TPloviol) amotelobvtal omd
HeYaAQ mocootd GvOpaka Kot Alyo Almto Yy avtd apyodv opkeTd vo amoocvviebovv. Ta
mpacwva vAkd (ykalov, yopta, amoppippoto kovlivag kot kompid) yapokmmpilovtor amd
UEYAAEG TOCOTNTEC AlMTOV Kol GYETIKA Alyo AvOpaKa Yol ouTO KOl OTOIKOOOLLOVVTOL YP1YOPQ.
kaBmg emiong mapéyovv to Alwto Tov yperdletal yio va mapoydel n amattodpevn Bepuotta. H
evépyela 1 omoia amateitan yo TNV avoymon g Beplokpaciog KOTd TV AMTUGUATOTONoT Kol
v v g&dton g vypacios, egaceaiileTor amd v amerevBepmpévn evépyela Katd v
Broamoddunorn. H avePacpévn Beppokpacio tov copod eivar €vdein Ot 1 dadikocio

TPOYMPAEL TOAD OTOSOTIKA.

o Ocspuokpaocia
KobBng ot pkpoopyaviopol apyilovv ) dovield tovg, apyilel va mapdyston kot Beppomra. H
dpdon tov pkpoPlokdv TANBLGUOY 00nYel GE TEGGEPELG O10KPITEG PAGELS EEOPTAOUEVES OO

v dakvpaven g Beppokpaciag (Evans , 2001).

L.&don Yorépnone (Oepuorpacio: uéypr 22 °C)

Kotd m pdon avt to pikpofia tov arofAitav, eykAMpatilovtal oTig mopodoes cuvinkeg Kat
apyicovv va ToALOTAAGIALOVTAL YPTCULOTOIOVINS O TPOPT TO GPLAO, TO GUKYOP KOl TO
apwvoléa mov Ppiokovion oto andPfintae. Ot LKpoOopYaVIGHOL TOV OmOvVTMVTOL G€ peydAo Pabpo

givar to. Poktplo eved dwakpivovrol emiong poknteg Kot mp@toélwa. Otav to amdPinta
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OTOTELOVVTOL OO VYNANG ONATIKOTNTOAG VAIKG KOl TOMOT GTOPPILUOTO KATOV, N PAcT ouTh

gtvat TOAD GHVTOUN YPOVIKA.

IL.@aon avarroéng (Ocpuokpacio: omé 22 éwg 40 °C)

¥ @Aacmn ovTH Ol UIKPOOPYOVIGHOL OVOTTOGGOVTOL KOl TOAAATANGIALOVTOL HE YOPYOUG
pLOUOVE TpokaA®VTAG Gvodo TG Beppokpaciog og pecopihkd enineda. Kabdg n cvuykévipmon
TOV €OKOAN OTOIKOSOUNGIL®Y amOPANTOV €lval oKOUN UEYAAN, 1 LWKPOPLOKT dpacTnploTnTa

odnyel oty Beppogiiikn edon

1. Oepuopilikiy paon (Oepuoxpacio. amd 40 éwe 60+ °C)

Kotd ™ Oodpkeia g Oepuo@iitkng @acng ot evepyol pukpoopyavicpol ovefalovv ™
Oepuokpacio otn péylot dvvart, N oroio av dgv AN@OoUV HETPA UTOPEL VO PTACEL KOO KO
otovg 70 °C. Ta embountd oplo Beppokpacioc tov cwpov eivar uéypt kou 60°C (Finstein,
1992). ‘Etot givar moAd mboavo amd v Kopuen Tov cmpod vo amopokpdvovtor otpoi. Ot
Bepuokpacieg peyolvtepeg tmv 65 °C mpénel va omo@evyovtol Yot propei va eivon emiProfeic
Y0 TOVG 101006 TOVG LIKPOOPYAVIGLOVE TTOV EMITEAOVV TNV KOLTOGTONOINGN Kabd¢ emiong Kot
v v dwdwkacioo Tov umopel va emPpadvviel. Me 1o avakdtepo pmopel vo, peliwbel M
Beppokpacio Tov cwpov. To GNUOVTIKOTEPO TAEOVEKTNHO TG BEPLOPIAKNG @domng sival 1
amooteipwon kabmg ot omdpor twv (illaviov kal Ta mepLocdtepa maboyova HiKpoOPlo dev
umopovv  va  ovté€ovv v ékbBeon o€ autéc TIC Oepuokpaciec e  amoTEAEGUO VO
Kataotpépovtol. Me tnv Tdpodo tov xpovov, 1 mapoyn Tov SbEcIUmY BPETTIKOV CLGTATIKOV
LLEUDVETOL PE TOPAAANAN pelwoT TG HKpoPlokng dpactnprotntog. ATotéAecua avtod ival 1
otofepomoinon g Beppoxpaciog 1 omoio pmopel vo Kpatnoel amd pepkés pépeg ¢ Kol
efdopddeg avardyms T GLYKEVTIPMOOT TOV AVOEKTIKOV VAKOV. £T10 TéA0g TS PAcNS 0VThGS M
Beppokpocio o peiwbel yopm otovg 40 °C. Zg OAn 1 Sidpkelo. NG edong avtig €av
napoatnpnOel amotoun peiowon g Beppokpaciog, etvor EvoeiEn duoAertovpylag KoL AmoLTEITOL

dpeon mpocoyn.

IV. @don wpinovong (Oepuorpacio: and 40 °C éws Oepporpooio dwporiov)
[Ipdkertan yo o apyn, devtepebovon pecoPky @don Katd v omoia 1 Oepuokpocio
eupaviel pio mtoon péxpt vo emtevydei n Bepuokpacio dopotiov. H ntdon avty opeiletot

OTNV TAVCT] TNG MKPOPLIKNG SPacTNPLOTITOS.
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Ewovo 1.18: Koumddn Oeppokpociog mov mopoatnpeitor Katd 1 SIipKeL TV SpopOv pUCEDY TNG

kopmootonoinong (Tchobanoglous et al, 2010).

H xoumoctomoinorn mpaypoatomoleital oveEdptnto and v emoyn AOy® NG TopoyOUeEVNS
Oegppomrog omd v dw v dwdkacio. Tnv avoilén kor To KoAoKaipt — €mewdn Ta
(PPECKOKOUUEVO YOPTO Kol OGAADL Tpdowva, LAKG vrapyovv o€ apbovio (ta omoio kot
amolkodopovvTol o ypRyopa amd to ’Eepa’’, kagé) M Oladikacio TG KOUTOGTOTOINGNG
yiveton To ypryopa o’ OTL TOV YEWDVA, TTap’ OAo avtd og youypd kAipoto 1 amochvOeon dev
0o otapatost. Me ™ ocwot) ovoroyia GvOpoka/ aldtov Kol TO ovaKATOUA (6®GTOG
0EPIOHAG), Ol HKPOOPYUVIGHOL 7ov eivar vrevBuvor yoo v amocvvleon Bo moapdyovv

Beppotra Kot £161 B TpoympdeL N omosHVOEST AoYETWS amod TIG eEWTEPIKES BEPLLOKPOGIES.

o Aepiouos
O aepiopdc katd v Amocpatoroinon egvnnpetel 600 Kupimg GKOTOVS: TNV TAPOYY| EXAPKOVS
o&vuydvov yuo v Proroyikn o&gldwon Kot v ENPOVOT| TOL TPOC AUTAGUATONONGY LeEtYLOTOG.
Kotd m dwdwacio g aepofiag Proctabepomoinong, ta pikpopia ypnoonoodv 1o o&uyovo

LEGO OTO GMPO, Yot AVTO TOV AOYO 0 aePIGUAG etval amapaitntog.

IMo v Ymapén Tov COGTOL AEPICUOL EKTOG OO TNV TOPMOT SOUY], TOL EMTLYXAVETAL LE TNV
YPNON VAKOV Omw¢ KAaddKIo, TPLovidl, dyvpa, amotteital Kot To cuyvo aVOKATELD TOV GOPOV
YO ATOPLYN GUUTIESTS (TATIKOLO) TOV VAIK®V 1) AVOLLOLOHOPONG KATAVOoUNg g vypociog. H
ocvumieon kot M tomikn avénon g vypaciag (dNAad OTavV oL TOPOL TOL GMPOV YEUGOLV UE
vepd) amotehovv TPOPANUa yioti gpmodilovv v KuKAOPOpio TOL AEPO LLE OTOTEAEGUO TNV
évapén g avaepoPog amocvvleonc. Ta avaepofia pikpdPo amocvvlétovy pe Lopdoelg Kot
avTob TOoL €id0Vg M amocvVOeoT ekAvEl ducdpeoteg oopés kabmg emiong mapdysl oo Kot
0AKOOAEG Tov glvarl emikivouva yu o eTA. To avakdtopo Tov cwpod eaceaiilel v
OTOVGi0 SVGAPESTOV OGUMV DMOTE Ol LIKPoOopyavicpol mov Lovv mapovaia o&uydvovu (agpdPiot)

VoL UMV TOPEYOVY SUGAPECTES OGLLEC.
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o Yypaocia
H erdpxelo vypociog 610 TPog AMTOGUATOTOINGCT HElYHO €Vl omapaitnTn TPOKEWEVOL Vo
dwopolotel emopkng puOude Proroyikng ofeidmong. Avtd ogeiletol 61O YEYOVOG OTL Ol
UIKPOOPYOVIGHOL UTopobV va amocuvBEGOLY Hovo vypd VAIKA. Av avtd sivar Enpd ot
UIKPOOPYOVIGLOL TEPTOVY GE adpaveln Kal 1) KOUTOGTOToINoT EMPpadvvetor onuavtikd. Ovte
OU®G T LVYNAL Toc0oTA VYpooiag givar emBuuntd yoti ydvovior ot OpenTIKEG Yoo TOVG
UIKPOOPYOVIGLODS OVGIEG, O OEPIGHOG TEPLopileTal, TaPAyOVTOL OVGAPECSTES OGLEC KOl EVTEAEL
N OAN d1adiKacio TG KOUTOoTOToinoNg entfpadvveral Kot oAl To vAKG ToOv cpobd TPETEL Vo
gtvan povokepéva aArd va. unv £xovv vepPoikn vypacio. H vypacia 55% 610 opyavikd uépog
TOV OTEPEDV UTOPPIUUATOV KPIVETOL ETOPKNG EVD M YOUNAOTEPT] EMLTPETOUEV TEPLEKTIKOTI T

o€ vypaocia givor 45% .

e pH
H wWavikn un pH v o axmpia stvor petad 6 kot 7.5 evd yo toug poknteg oo 5.5 éoc 8
(Boyd, 1984). E4v to pH peiwbei (<6) 10te T Paktipla meboivouv kol ovaoTEAAETOL T
dwdkacio ¢ kounootonoinong. Eav to pH vrepPet tnv tiun tov 9, 10 alwto petatpéneton o€
appmvio (NHz) n omoio dev umopel va ypnoporombel and tovg pKpoopyaviGUovg Yo, TV

dnuovpyia xourdot (Rynk et al., 1992).

1.8.3. AwdKocio KOUTOGTOTOINGNG

AoV &yel dnuovpyndei o cwpodS e TA KATAAANAO VTOGTPMUATO, KAl TIC EMBLUNTEG CUVONKES
Kol oy €xet Eekvnoet n dladikacio ¢ arocvuvieong Tapatnpeital avénon g Beprokpaciog
T0V cOPoy Kot cvuppikveoon avtod 6co ot pkpoopyavicpol dpovv. Kabadg n dwdiocio
ohokAnpdveton 1 Beppokpacio apyilel va TEPTEL KOl TaL TEPIGSHTEPA VAIKA OV EXOLV Tl TNV
OPYIKN TOVG LOPOT|. TN GUVEXELD TO KOUTOGT APTVETOL VO OPLAGEL Y1 £VAV 1] TEPLGGOTEPOVS
pnves péypt va givor £€tolpo yuoo amofnkevon kot yprion. To tedikd mpoidv eivor ckovpo oTo

YPOULO KOl EXEL TN YAV LUP®ILL TOV YDLOTOS.

1.8.3.1. M£000601 KOpTOOGTOTOINGNG
Yndpyovv tpeig péBodot kopmostonoinong tov kabopiloviol amd TG TOGOHTNTES OPYOVIKADY TOL
dwtiBevtat, avdioyo pe TG ovAYKEG G€ KOUTOOT Kot amd Tov eXBuuntd xpovo oLoKANPmONS

™g SadKociog.

Amiy péfooog: H omhi pébodog cuviototol oTNV TEPITTMON TOL VIAPYEL TOIKIAIDL VAIKOV.
Avt 1 pébodog mapdyel KoumdoT og €61 e oKTM eBdopddeg Katd T d1dpKeld TG dvolEng Kot
TOL KOAOKOLPLOV KO TEPLOGOTEPO YPOVO v TpaylaTonoleitan to POvonmpo N To yepmva. O

ocwpdc Onuovpysital He OTPOCES TPACIVOV Kol KOQETOV VAMKGOV o€ ovaioyio 1: 3.
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[IpocOétovtag ydpo 1 ROyl KOUTOOT EMITOYVVETOL 1) OTOKOJOUNGCT TOV VAIKOV AOY®

TPOGHNKNG MKPOOPYOVICUDV.

Apyn uébodog: H apyn pébodoc cuvictatal oty mepintwon mov dev gival duvaty M otabepn
TopOyOY | opyavikdv. Avti 1 pébodog amartel amd €L punveg, £mc Kot dvo YpOVIoL Yo Vo
oAoKANp®OEl. O amobnKeLTIKOG XDPOG OV Eival amapaiTnTOg Ui Kol Ta, VAIKE TomobeTovvTal
010 copd Otav mpokvETovy. H apyn dwdikacio eivol mwapopol He TNV omAn HE KATOIEG
napordoyés. Agv ypelaletar EAeyyog Yoo 6®mOTO Uiypo Kot vypoacio kol To VAKE kovlivag

TOTOHETOLVTAL GTOV TVPVE TOV COPOV.

Ipiyopn uébodog: Avti n nébodog ypetdletal evaoydAnon aALd TO TEAIKO TPOIOV TAPAYETAL
ue ypriyopoug pvOuovc. H ypryopn nébodog eivar dwapopetikny omd v omAn. Amoiteital
TEPIGGATEPOG YDPOC Y10 GLYKEVTPMGT Ko AtoDKELGT OPYOVIKAOY Kl OO TO, OPYOVIKA LALKE
Opvppotilovian mpv mpootebobv 610 cwpd. Me avt ) uébodo mokd vynAég Beppokpacisg
(60 °C) pmopodv va emrevyfodv oe pikpod ypovikd didotnuo. Avtéc ot Beppokpaocieg eival
OPKETO YNAEG Y100 VO OKOTMGOVV TOVG mePlocotepovg (lovoomopoug kot mwaboydvoug
opYavVIoLoVS. Mmopohv OU®G VO GKOTMOGOLY KOl KETO0UG UIKPOOPYAVIGHOVS OV EMLTEAOVV

TNV KOUTOGTONOING.

Avaloya pe tov Tpdmo dnuovpyiag Kot Aeitovpyiog Tov cmpod VIaApyovy TPeilg Pacikol TuToL

aepoPrag Prootabepomoinong:

o. To cvoTnua ceipadiov (avoikto ccTiua ue otatikés cvviires). To cuonuo cePadimv
ocuvioTatol oTNV TOMOBETNON TO®V OMOPPUUEATOV O€ TOPAAANAOLS COPOLS TPLY®VIKNAG,
tpameloeldovg 1 opfoydviag StaTopng. AvadelovTol G TAKTO XPOVIKG SILGTILOTO LE UNYXOVIKO
TPOMO Yoo €MTELEN EMAPKOVS OEPIGUOD KOL OUOWOYEVELNS GTOV 0mPO. Xuyvl mpooTiBevtan
OVOKVKAOPOPOVLLEVO TTPOTIOV 1 Kot KAmolol TpocBetikol Tapdyovteg Yo adENGT TV 0EPOKEVAOV
Kot Peltioon TG oLOTACNG TOL VTOCTPMUATOS GE VYPOoic, Opyavikd, dGAla Opemticd
CLOTATIKA Kol KOT' EMEKTACT] KOl GE LUIKPOOPYUVIGLOVG OTOPOITTOVS Yo TV SlEPYaciol TG
Kopmootonoinong. Emiong modiég popég mpootiBetat kol KOOl S10YKOTIKO VAKO (0pyaviko 1)
avopyavo) pe otdyo TNV mapoyn SOUKNG otPENg Kot TN adénon Tov mopddovg TOL TPOG
Mmacpatonoinon pelypotoc. Akopo ot cwpoi pmopodv va  aepilovion mpodcHeta amod
QUVONTNPES, TPOKEWEVOL Vo eEacpaiiletar apketd o&uyovo, phbuon g Beppokpaciog Kot va
emuyyavetor e&aton g npodcbetng vypaciog. Ta mapaydueva vepd amopoKpHuVOVTOL LEGH
KOTOAMA®V COANVOCE®V. X 0LT TNV T"EPImTOON 1 AMmocpoTomoinon (LecoPiliko,
Beppropiikd kot 6tado Yoéng) dwapket 20 pépeg Kot Emetan 10 6TAS10 ®PipAvong Tov COMpPOst
Aheg 30 nuépeg, Kot To omoio 0&eWmVovTaL Ta 1Popa OpyaviKA o&éa Tov mapnydnoav 6To

TPMTO GTASL0 KOl PEATIOVETOL 1] TEMKN GVGTAOCT] .
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B. To cvotnua tov aepilopuevov 6Tatikod cwpov (AVOIKTO GVGTHUA HE OVVOUIKES GOVOKES
agpicuov). T’ avTd TO GUGTIUO OEV TPOYLOTOTOEITAL OVASEVOT) KOl O OEPICUOS TOV COPOV
EMTVYYAVETOL UE OLVEYN Tapoyn aépa péso otov ocwpd. Emiong dev ypnoipomoteital

VOKVKAOPOPTie. KOUTOGTAG.

v. Ot Kieioroi froovtiopactiipes (kKieloto ovotnua). YmOpyovv TOAAOL TOTOL KAEIOTMOV
Broavtidpactpav yio agpdfia frootabepomoinon pe N yopic avadevon. Tétowol eivat: TOHmOL
KIVOOLEVNG aVOOELOUEVNC KAIVIG, KIVOOUEVNC OTEPEGG KAIVNG, TEPIOTPEPOUEVOL TOUTAVOD Kol

OVAOEVOUEVTG OTEPEAG KATVIG.

8. Miktad ovotiuata. AToteAoOV GLUVOLACUO KAEIGTOV KOl OVOIKTAOV GUOTNUATOV, KOTH KOPL0

AOY0 o€ Bropunyavikd KTpLo Kot 0V amartodV 11aitepo VYNAG KOGTOC,.

H owovopkodtepn emloyn omd To TOPATOvVEO GLOTAMOTO €lval TO GUGTNUO GEPAdiDV

(Avumeparoc & Toyiavvng, 2002).

Mo Tomiki] povada froctadepomroinong nepriapfaver ta &g tpia facikd ctdda:

o) Ipoemelepyoocia. O Pacikdg oTOYOG EIVAL 1| TPOETOWAGCIO TOV GTEPEDY OTOPPIUUATOV Yio

™V Kupimg encéepyacia.
B) Biodiaomooyn. H mapapovi ota oelpddia yio frodidonacn dwopkei 18 nuépec.

v) Zrabeporoinon/ Qpinoven. Kabe tpitn nuépa mpoyuatonoleitor agpiopds TV Gelpadiny Kot

OTTOULAKPVVGT] TOL MPYLOL TPOTOVTOG GTNV TEPLOYN] MPILLOVOTG Yo TPEIS WVEC.

0) Pagivdpiouo/ Beltimon mpoiovrog. Limv povado eEguyevicpol yivetor o Kabapiopdg tov

KoundoT omd Eéveg TPooEELS.

1.8.3.2. [TAeovEKTLOTA KOPTOGTOTOIN GG

H xopmoctonoinorn amoteiel évav TpOTO avVOKOKAMGNG OPYOVIKOV DAK®V, To. ontoio o€ Kibe
A mepintoon Ba emPapuvav 1o mepiPdirov. Emione, pnopel va otabel kol wg évag Tpomog
e€otkovounong ypMUaTev kabdg HEdVEL TIG OVAYKEG 6€ YMUIKA Awmdopata kot to ££oda
GUYKOUIONG TOV OTOPPLUATOV TOV TOTKOV @opémv. Ot opyovikés ovcieg HEGH GTO KOUTOGT
BonBovv 1o ydpa va cuykpatel BpenTIKES OLGIES KOl VEPO, MPEADVTAG TAL PLTA KOl LELDOVOVTOG
Tov Kivouvo poAvvong. H emthoyn g KOPmosTomoinong LEWMVEL TNV oVAYKT Yot KAOoT 1 Taen
TOV OPYOVIKOV omoPfANTOV Kol BEATIOVEL TNV TOOTNTO TOV EMPAVEIOKOV £0apdV. Téhog

amotelel o TOAD g0KOAN Kot 0E10mIoT S10d1KacioL.
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1.9. Kopmootomoinen pe yp1on yorookoAikov — Vermicomposting
19.1. Tevika

H obyypovn popen tng Koumootonoinong sival po pébodog 1 omoio avamtiydOnke cuoTUATIKA
oTig apyéc Tov 20% adva. ZTnv TpoyroTikOTNTe OU®E avth 1 uéhodog éxet Tig pilec Tng otV
apYodTTO. ZEEKIVOVTOG Ol AVOPOTOL VO KOAAIEPYODV TN Y1, AVAKGADYOV TN GTOLOALOTNTO, TNG
Mmavong Tov e6GpOoVg e YPNOT KOTPLAC.

H apyoadtepn icwg avapopd ot Altovern tov €34(ovg pe ypnon Komplag Ppédnke va givat to
2300 n.X. Mo @o ovoAuTikny avoeopd mpoépyetal and éva Popaio moltikod, tov Marcus
Porcius Cato (234 - 149 n.X.) o omoiog éypaye to Biprio "De Agri Cultura™ oto omoio kot
e€nyel m dwdikacio ¢ kopmootonoinong. Apyotepa, n Kieomdtpa (69 - 30 ©.X.) avaxdivye
TN GLVEIGPOPE T®V YOULOCKMANK®V ¢ UEGO Yo TN Pektioon Tov €6apovg kat To dtoknpvée
epa (Ballios, 2011).

ZAUEPA 1) KOUTOGTOLOINGN UE YPNOT YOUOOKMANK®OV ovopdaletol Vermicomposting kot cuvietd
OEfvidg o ToAAG VTOoYOUEVT EVOALAKTIKY TeYVOAOYin emeepyaciog opyovikav amofAntov
KOl TOPOYOYNG OPYOVIKAOV VAIKOV DYNANG TOdTNTAG Kol CLYKPITIKE LEYAANC TpooTiféuevng
aflag, ypHowmv Yoo KoAAEpyeleg. Xe avtn v uébodo mpayuatomoleitar Prodidomocn
OPYOVIKOV VAIK®V pe v Pondeia TV YOL00KOANK®OV KOl TOPAYETOL €Vo. VEO TPOIOV, TO
vermicompost (mAobclo oe yovukd oD kot og opyavikd). ‘Etol emruyydvetor Bropetatponi
Tov anofAitov oe 2 ypriowua Tpoidvto to vermicompost (to omoio éxel TV emBounty
ooONTIKY, HEWDVEL TO EMIMESD TV POTOV KOl EYEL TAOT VO KPATAEL TEPIOCOTEPES BPEMTIKEG
0VGIEG Y10 TEPIGTATEPO YPOVIKO SLAGTNLLA YWOPIG OPVNTIKEG EMMTMOCELS 6TO TEPPAALOV) KL TNV
Blopdlo tov yolooKOAKOV (TPOTEIVY, OV KAVEL TOVS YOLOGKMOANKES KATOAANAN TPOON Yo
yapio kth.). Extog and ta mopamdve to vermicompost Asitovpyei kot cov puBuiotg avamntuéng
QLTOV AGY® TV PLOAOYIKA dpacTiK®V ovsdv ov mepiéyet (Garg et al., 2005). Xy dwdkacio
TOV VErmicomposting evepyohv d1G(popot HKPOOPYAVIGHOL, Ol YOLOOKMOANKES KOl AOUTH Tovida
pe otoyo v otabepomoinom g opyavikng vVAng (Dominguez et al., 2004). Ot kOprot epyditeg
™¢ elvar ot pkpoopyavicpol (OT®G Kol OtV GULUPATIKY KOUTOGTOMOINGCT) OUMG KOl M
TOPOVCIN TOV YOLOCKOANK®V gival {oTikng onpaciog kafds autol Agttovpyodv Gov 0dnyol g
dadwooiog (Aira et al., 2007). Ot Yoook®ANKES TOPAYOLYV UEYOLEG TOGOTNTEG TEPITTOUATOV
ot omoieg etvar dHGKOAO va draywploTtovy amd To O LVrdpywv vrdoTpopa (Dominguez et al.,
2010). H ouvimapén tov apyikod VIOGTPMUATOG LE TO TEPLTTOLOTO TOV YULOOKOANK®OV UTOpEl
va ennpedost Ta enineda didonaong (Aira & Dominguez, 2011 ) Aoy g mapovoiog emmAéov
LIKpoPLokdY TANOVGU®V GTO TEPITTOUATO TOV YolooKoANK®mv (Brandon et al., 2011). Axopa
T0 OpenTIKO TEPIEYOUEVO TV TMEPITTOUATMOV EIvOl TOAD OLPOPETIKO GO OVTO TOL OPYLKOD
VTOGTPAOUATOS HE ONOTEAECUN TNV KOAVTEPN alomoinon twv mNydv, Ady® g Vmapéng

apbovov apopoidcipumy ctoryeiov ota meprrtopata (Aira et al.,, 2008). Ot yoirook®ANKeg
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UTOpOvV Vo emnpedoovy TV UKpoflaxn dpactnpldtnta Kabdg Kot pe v avénon g
dwbéoung empdvelog ywoo pkpoflokn emifeon HETE amd KOTOKEPUOTIOUO TOV OPYOVIKOV
(Dominguez et al., 2010 ). Axdua o1 Yol0oK®ANKES Exovv TV dvvatdtnta vo ennpedlovy Kot
Vv Tavida HEC® TN TPOSANYNG HKPOTOVISIKOV opddmv (tpotolma, vnuatodn) (Monroy et

al., 2008) i ko Tv adhayn ¢ dwwbecudmrog avtdv (Monroy et al., 2011).

EARTHWORMS |
MUCUS COMMINUTION
ORGANIC MATTER
CASTING
ACTIVITIES
+| DicesTION compeTiTion | +
MICROBIOTA
MICROFAUNA

Ewova 1.19: Ocgtikéc(t) kot apvntikég (-) €mMPPoEg NG MOPOLGIONG TMV YOLOGKOANK®V GTOVG

pucpoprokodc TAnBvopovg Kot otV pKkporavida.

H ypnon 1ov yoookoikov emttayvvel ™ dwdikacio tng Koumootomoinong kabog emiong
EVIOYVEL KO KATOl TOLOTIKA YapoKTNPLoTIKd. Emttuyydvetor avEnon g vdatoikavotntog Kot
™G amoppOPNoNG POCEOPOL Kat kKadiov, n peiwon Tov Adyov C: N, n tayvtepn e&apdvion tov
ocp®mV, 1 adpovomoinon Tev maboyévev pikpoopyovicudv kA H  péBodog tov
vermicomposting mapd 1o avénpévo e KOGTOG GLYKPLTIKA UE TN GLUPOTIKY KOUTOGTOTOINo
Topovoldlel apKeTE TAEOVEKTLOTA 0TS LYNAN TOOTNTA Kol TPpooTBEuevn atio mpoidvtog
(vermicompost). Axépa pmopei va Oswpnbei wg cvpuminpopotiky pébodog ™G cLUPOTIKNG
KOUTOGTOTOINoNG dE00UEVOL OTL GLVIBWME OTN YEWPYIO XPNCLULOTOLOVVTOL HiYHaTO GUUPOTIKOV
KoumdéoT kot vermicompost oe avaAoyio 3:1 oto TAGIGIO NG OKOAOYIKG OTOOEKTNG
daygeipnong g oog (Koviovpumnc, 2005). T to vermicomposting ypnoytomolobvrot
0PYOVIKE DAKA MG VITOCTPOLN OTMG KOl 6T GUUPOTIKT KOUTOGTONOINGoN LE TV Tpovtdheon
TOL OPYOVIKG TTPEMEL VoL PNV omoTeEAODV Kivouvo Yy v emBioon kot v avamtuén tov

YOLOCKOANKQOV.
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1.9.2. Koatraiinlo £idn vrooTpoOpITOV

O1 YO100KMANKEG OVIKOLV GTIV KUTNYOPA TMV OTOIKOSOUNTAV, SNANON TPEPOVTAL LLE OPYAVIKY
VAN vd omocHvheon kot kvpimg pe vekpd eutd 1 pilec. Edikd to €idoc twv Eisenia fetida
GLVOVTATOL GLYVE GTNV KOTPLd ard dAoya 1 foogldn dtav avth Ppicketal NN o€ kdmolo Padud
amocvvOeong. Emopévamg, yio va kpivetat katdAAnAn 1 ¥pior ToV EKAGTOTE VITOGTPMUTOS OEV
opKel 0VTO omAd Vo, aToTEAEL TNy OPYUVIKOV VAMKOD OAAG TPETEL VO, TANPOL Kl KATOIEG AAAES
Baowée mpoimobéoels. Katapynv, mpénel 10 vrocTpoua vo dwbdétel peydAn oavoloyio o€

avOpaka, vo otepeital TOEIKOTNTAG KOl VoL €IVl GTNV KATAAANAT @AoT] 0modOUNGC.

O1 KVPLOTEPEG TTNYEG TTOV TANPOVV TIC O AV® Tpolmobécelg eivat:

A) {owd omoppippato, (TTNVOTPOPEIQ, YOIPOCTAGLY, KAT)

B) putikd vroisippoto

I') AMdomn amd povadeg Proloyikol kabapiopov pe ovektd BEPata yapakmmpiotikd (ue e&aipeon
Adonn pe veepPoAtkn odatotnto 1 o&vmTa N pe Papéa uETaAra) Kot

A) aoTiKd amoppippoto (LeTd oo KaTdAAnAn dtodloyn).

1.9.3. XouvOnikeg owficong

Ta owbpopa €101 YOUOCKOANK®OV £XOVV OOPOPETIKEG OVAYKES KOl OVTOYEG OGOV A(Opd TIG
ouvOnkeg oofimong tovg. Ot KOPLoL TOPBEYOVTEG TOV TPEMEL VO EAEYYOVTOL EMUEAMG Y10 TNV

oMGTN OVATTLEN TOV YOLOGKMANK®V givat ot akdrlovBot:

* Yypacia: Ta Bértiota emnineda vypaciog Ppickovtot petalld tov gvpovg 65-80% evd tal
avektd Opla yio v vypooia givar and 60-90%. H mapokorodbnon kot d10pbwon g
vypociog elval DYIGTNG CNUAGING EPOCOV Ol YOLOGKMOANKES TPAYLOTOTOIOVV LOVO OEPUIKN
avamvon Kot GUVeEndg 1 emPioon tovg amortel vypd mepPdirov.

= Qgppokpacio: Xvvnbmg mn vypacio kot 1 Oepuokpacio ivor Evvoleg avtioTpOOMS
ouvoedepéves (Nordstrom & Rundgren, 1974). H Beppokpaocio, 6mwg Kot 1 vypacio propel
Vo EMNPedoel TOAAOVG Tapdyovieg 6Gov agopd v emPivon twv yalookoinkov. [Tapdra
QLTA Ol YOLOCKMANKEG UTOPOLV va. avtéEovy kot duopevels cuvOrkes ommg and 5-40 °C. H

Bértiomn Beppokpacia xopaiveron petad twv 18-25 °C.
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= pH: To BéAtioto pH Yo v opaAn avantuén tov yolookoAnkov eivat avapesa 6.5< pH
<7.5 evéd umopel vo, avté€el kot og gvpog Twdv 5< pH <9. TMa v datpnon tov pH oe

OVOETEPEG TYEG CLVIOTATOL TPOGOYT 6€ OEVa, ATOPANTO.

Mivakag 1.7: XovvOnkeg dwPimong ywe toug yarookmAnkeg Eisenia fetida, Euglinus eugeniae
(Edwards & Bohlen, 1996).

O¢ppokpacio (°C) Yypaoia (%) pH
Min 5 60 5
Max 35 90 9
Optimum 18-25 70-80 6.5-7.5

1.9.4. Buoloyio yOr106KOMKOV

1.9.4.1. EEmtepiki popooioyia.

H guoikn dour tov yolooKoARK®V dlopépel oe Kamoto utkpd Pabud and &idoc og €idoc, aAld
umopel vo vapEel Lo T YEVIKT TEPLYpaP ®¢ Pacikn dour mov Ba 1oyvel 6Ta TEPIGSOTEPO

onueioL.

O yo106KOANKOG TOAPOAO OV Oewpeital TPWTOHYOVOS OPYUVIGUOC €XEL AVERTVYUEVO VEVLPIKO,
KUKAOQOPIKO, TEMTIKO, OVATOPAYOYIKO GUOTNHA KOOMOG Kol amekkpicewg Kot pomv. To mo
a&loonueioto e£OTEPIKO YOUPAKTNPIGTIKO ival 1) KATATUNGY TOL CAOUOTOC, 1 omoia dgv gival
pévo e€mtepkn aArd mepthapPavel oyedov OAn Vv ecwTEPKY dopun Tovs. H xatdtunon evidc
TOL GOUOTOS TMV YOOCKOANK®OV eEumnpetel v 1010 yevikn Aertovpyio pe tn Olaipecn Tov
ocopotog v {Oov ota Opyova (OnAadr] SQOPETIKA TUNUOTO EKTEAODV JLOPOPETIKES

Aertovpyieg).

To ochpo TtV yolooKoANK®V givar KoAvdpiko, otepeitol omovovAov K amotereital amd
d0KTLA0EWY TUNpaTe Tomobdetnuéva peTopep®dc. o avtdv Tov AOY0 Kol Ol YOLOGKOANKES
ta&vopovvtol 6to OALo Annelida mov mpoépyetat and v Aatvikn AEEn Anellus mov onuaivet
pikpol doktoAtol. To mpdTOo 1Y/ KoL TO dEVTEPO TUMUA OTOTEAODV TNV KEPUAT OOV PpickeTal To
otopa kot to prostomium. To prostomium givor évag AoPog mov ypNoIHedEl WG KAADLL Y10, TO
OTOUO KO OG CONVO Yo va, Sivel TNV duvaTOTNTO GTOV YOLOCKMANKE VO OVOlYEL peYUEG GTO
é0apog. To tehevtaio Tunpa ovopdaletat moyidio. To Tolywua TOL COUATOG ATOTELEITAL OO TO
LVOSEPLE, TO OMOI0 KOl GUVEVMVEL TNV EMOEPUIdN HE TOV KAT® omd avtiv puikd 1otd. H
emdeppuida amoteAeitor amd 1o povootifo emBnAlo 1o omoio ekkpivel mpog ta £ TO

emdeppidro. Kato and mv emdeppida vrapyet pio oTifdon and dOKTLAIOEOELG HUG Kol KAT®

85



OO aVTOLG Uio OEDTEPT OMO EMUNKELS PG Me NV ovvdvacuévn kiviorn v o600 avTOV
UUIKOV oTIAd®V EMTVYXAVETOL 1] YOPOKTNPLOTIKY Kiviorn Tov yolookoikwov (Ovipu, 1994).
Axépo oe xabe tunuo Ppiokovtor tpixec, mov ovoudlovior axidec, TV omoimv 1 KvpLo
Aertovpylon €lvar M evioyvon g kivnong tov yolookoMkwov. EmmAéov, m kivnon Ttoug
voPonBiétan kal amd S1APOPOLG AGEVESG TOL OEPOTOC Ol OTTOI01 EKKPivouy PAEVVa Aimaveng kat
£TO1 EMTVYYOVETAL 1] GTAOEPOTOINGTG TOV YOLOGKOANK®OV GE AXYOULLO Kol YEVIKOTEPO, LEGH GTO

£00.(0C.

Ievikd o1 Yalook®ANKEG £XOLV €va, amho KAEIGTO KUKAOPOPLOKO GUOTNUA. YTTap)ouv 00 KupLo
aoeopo ayyeio mov ekteivovtal o€ OAO TO UAKOG TOV GAOUATOC TOVG: £va OUoPOPO ayyeio
OTNV KOWMOKY| TTEPLOYN TOL 0dNYEL TO aipa oto omichio dkpo Kot &vo auoPOPo ayyeio otV
poylaio TePloyn oV 0dNYel 610 TPocHio dxpo. Avtd mov yopaktnpileTol kol @G payloio
amotelel avTAio aipoTog TPOg To EUTPOC, Kol £T01 S10YETEVETAL OO AVTIGTOLYO GTO KOIAOKO
amd o oglpd "kopdiEc” (aoptikég kapdpeg) (Hickman et al, 2005). To aipa dtavéuetat amd v
KOLMOKT| TEPLOYN OE TPLYOEWON AYYEID GTO TOLY®ILO TOL GMUATOG Kol G€ GAAG Opyavol Kot 6€ Eval
OYYEWKO KOATTO TOL TOUYMUOTOG TOV EVIEPOL, OMOL Yivetal 1 avToAAdyn oepiov Kol TV
Opentikdv cvotatik®v. H puBuion avt uropei vo, eivar mepimAokn otic 16popeg Opades oA

1 Pacikn 61dtaén 1oyvel 6 GAOVE TOVG YUOGKMANKES.

Ooov apopd 10 veupikd cHOTNLA amOTEAEITOL OO EYKEPAAKE YAYYALd, TO, 0TOl0L ATOTEAODV TOV
eYKEQaAo tov (Mov evd mePIPaAlovior amd Toyd oTP®UE KOAAOyOovoy Kot puc. To vevupikod
oyowio exteiverol £m¢ 10 TEA0g Tov oduatog Tov {Hhov Kot vevpmvel Oro 1o copa (Edwards &

Bohlen, 1996).

To ypodpa TV YolooK®ANK®V eEapTdTal OTOKAEIGTIKA amd TV VTapén N U YPOCTIKNS OLGIOC,
elte oMV Hope1| KOKK®V €ite LEGM TNG YPDONG TOV KLTTAPMV GTO VIOSOPLO GTPDLLO TOV HVADV.

Ot ypooTikég aTég ovoieg eivar cuvibme Topeupiveg (Edwards & Bohlen, 1996).

H eppdvion g petapépetag glvar moAd onpovTiky, Oyl LOvo enedn emrpénet v avamtuln
LEYOAVTEPNG TOALTAOKOTNTOG OTN OO KOl GTN AELTOVPYio TOV YOIOGKOANK®V 00T HOVO
emeldn av&dvel v amotehecpaTiKOTNTA TG O1E1GOVONG Kot EMTPENEL OVEEAPTNTES KIVGELS TOV
OLPOPETIKMOV UETAUEPDV OAAG KL ETELON AV TO £Va. LETAUEPES TAVGEL VO AELTOVPYEL, To dAla Bal
ocuvveyioovv. 'Etol kamolog tpavpaticpds dev Ba anéPfaive popaiog. Aniady, ot YOL0GKOANKES
€YOLV TNV KOVOTNTO VO OVOYEVVODV TUNLOTO TOV GMUOTOG TOVS Tov £xovv ydoetl. H wavotrta
T TotKiAAEL peta&d Tev 0@V Kot e&aptdtat amd v éktoon tov {numv. Xy Ewévae 1.20

TOPOLCIACETAL 1] OVOTOUIO TV YOLOGKOANK®OV.
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Ewova 1.20: Avatopio ymocsmiﬁﬁ@H(n;ﬁ(‘ﬁ‘:hﬁp://v\mw.sas.upenn.edu/~r|enet/Earthworms.htmI).

1.9.4.2. AvamrvevoTikd cOoTnHO

E&edicevpéva 6pyava yioo v S1adtkacior Tng avamvong 6V DITAPYOLY GTOVG YOlooKMANKES. H
OVOTTVOT] TPOYLOTOTOLEITOL SEPUIKA KO Y10, TO AOYO OUTO TO GMLLN TOVG TPETEL VO EIVAL GUVEXDS
vypd (Hickman et al, 2005). TTio ovykekpyévo M aviodlayn oepiov yivetoar dapécov g
EPLUEVIOOC TOL VYPOD GMUATOC KoL 1 TPOSANYN TOL 0ELYOVOL TPAYUOTOTOlEiTAL AOY® TNG
vrapéng g apoyrofivng tov mAdopatoc tov aipatoc. H aoyAofivn dwomepvd ta tpryosidn
apoeopo. ayyeio kabdC Kol TNV EQLUEVION KoL UE OVTOV TOV TPOTO TO 0EVYdvo dlapedyel 6TO
nepifarrov (TCoptln, 2010). XZvvenmg 1 SoTnpNnon evOg KATAAANAOL EMTESOL VYPAGTING KOTA

TN OBPKELD TOV TEPALOTOS EIVOL GMUOVTIKY.

1.9.4.3. Ileatiké cvoTHRO

To mentikd cOOTNUA TOV YOLOCKOANK®V mopovcotdlel kdmoteg dlapopés amd €ldog oe €idog
yorookmAnka. H Baoikn) doun tov amotvadvetar otnv Ewkéva 1.20 . To anexkpirikd chotnpa
amoteleital omd ta veppidia. O menTikdg coANvag amoteheitar amd T GTOUOTIKY] TEPLOYN
aKoAovBobuevn amd @dpvyya, 01Go0Payo, TPOAOPO, OTOUOYO, Kol €VIEPO. XTNV GTOUOTIKN
TEPLOYN LILAPYEL LVTKO GUOTILLO TOV TNG EMTPEMEL VO EKTEIVETAL TTPOG TOL EEM £TGL MGTE VO Etvat
oe Béom va ptacel v tpopn. O eapLYYag eXTEIVETAL TPOG T TICW® £MG TO £KTO UETOUEPES Kol
¥pNoyonoteital g avtiio avappdepnons. ‘Etol pe Tig cuoTAcES TV TOOUATOV TOL PdpuYYa
va tpofodv copatidlo and TNV CTOHOTIKN TEPLOYN 1 TPOPT TPOCAAUPAVETOL KOl KOTATIVETOL
OWUEGOL TOV PAPLYY KOl LEGH OWTOV TEPVE GTOV 01G0PEYO0, 0 0moiog d1abétel aoPesTovy0VS
adéveg mov  ekkpivouv avOpokikd aoPéotio pe  amotéhecpo TV omeAevBépwon  Tov
mAeovalovtog acPecTiov yio T0 GO TOV YOL0oKMANKA. O gVIEPIKOG COANVAG EVPVVETUL LETE
TOV 01600aYy0 Kot oynuatilel Tov TpoAofo, TV CUVEXELD TOV 0010V ATOTEAEL O GTOLOYOG, TOV

QEPEL OKANPE HVTKA TOLYMUOTO Y10 TNV AE0Tpifion ¢ Tpopns. AkoAovbel o peceviepkog
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TMEMTIKOG COAVOG OOV Kol OAOKANPAOVETAL 1 TEWYN KO YIVETOL 1] amoppopnomn TV Tpopav. H
KOWAOTNTOL TOV EVTEPOV EMEVOVETOL OmO emBNAMoK) oTPAde KVAVIPIKGOV KLTTOPOV TOL
ATOPPOPOVYV TIG OPENTIKEC OVGIEG, YOP® amd TNV 0moio VITAPYEL STIPAC KUKAIKMOV OOV KOl OT1)
ouveéyelo Tpog o, EEm oTIPAda amd emUnKelg OEC. Avtol TeptBaiiovtal amd eVUEYEDON KOTTAPO
OV KAAOVVTOL YA®PAY®YO Kol £OUV PpOAO GVAAOYO WE GLTOV TOV NHIOTOG GTO GTOVOLAMTH
(Hickman et al, 2005). To tehevtaio TURUO TOL €VIEPOV, TO 0pHO KoTaAyeL otV £3pa, 0o

O6mov Ko TpayuaTonolEital ) anofoAr v mpoidviev g téyng (Edwards & Flecher, 1998).

Kotd v mopeia g Tpo@Ng HECOH, GTO TEXTIKO GUOTNUN TOV YOULOGKOANK®V, TOPATNPEITAL
avénomn tov aplfuov tov pikpoopyavicuav (1000 popéc avénon) .Ot LIKPOOPYOVIGHOL LITOpovV
uéAIGTe, Vo, amoTEAEGOVY TPOPN Y. TOLg YyolookdAnkeg Ta mpotolmo kol ot HOKNTES
amotedovv a&loonueimtn myn Opentikdv. Ta vypd Téyng anedevbepmvovy apvoléa, caryapa
KoL QAL LKPOTEPO OPYOVIKO LOPLO. Gt TO, OPYaVIKG VoAsippato, (to, omoio meptAapfavouy
TPOTOL®O, VILOTMOELS, PaKTAPla, HOKNTES KTA, KAOMG Kol LEPTIKT 0mocVVOEST PUTIKOY LMK®OV
kot (dwv). Ta omiovotepo UOPLOL OTOPPOPOVTOL HEC® TNG EVTEPIKNG UEUPpdvNg Kot

YPTOLLOTOLOVVTOL Y10 TV GUVOEST] TNG EVEPYELNG KAl TOV KLTTAPWV.

H ovpprotiky oAAnAenidpaon YOOOKOANK®V KOl  UKPOOPYOVICL®OV GLVIEAEL otV
KAOGLOTOTTOINGN KOl 186G TG OPYOVIKNG DANG LE OMOTEAEGHLO TNV LETATPOTY| TNG VANG O€
éva Proctabepomompévo mpoidv, 10 omoio umopel vo dwtebel oe LT O £00POPREATIOTIKO.
Amodeucvoetal pdaota 61t 1 aAAnAenidpacn avt) oyt LOVo TopEyEL Ta amapaitnto OpenTiKd

GLOTATIKA Y10, TV avATTLénN TOV LTOV, aAld kot TV evioyvel (Edwards & Flecher, 1998).

Ewova 1.21 : Ameikdvion Tov TEXTIKOD GOV EVOG YOLOGKMANKOL.

88



1.9.4.4. T'evvnTik6 cvoTHRO

Ot yorook®Ankeg sival eppa@podttol OnAad @EPOVY 1060 ONALKE YOPOKTNPICTIKE OGO Kol
apoevikd. Opyava avoamapaynyng givat o enicaypa kot o npud eopata (Edwards, 1988).Ta
nepiocdTepa 10N Erovv 2 (evyn dpyewv pe e&aipeomn Kamoa, idn mov &yovv éva (g0yog Kot To
onoio (evyn mepifdiioviat amd cakovg Ot OpPYEIS TOV YOULOCKMANK®Y gival AoPogdn dpyava
(Edwards & Bohlen, 1996).Yndpyovv 2 1 4 {ebyn oneppotoddymv KOGTEOV TOL TApdyovv,
amodnKebovy Kol AmEAELOEPMVOLY TO OTEPUO HECH TOV AVOPIKOV TOPOV KOl HECH TOV
wobnkdv omekevbepdvovtal T avyd TovC MHECHO TV Yuvoikeiov Topov. Qotdco, To
TePIocHTEPQ EYOVV EMioNC éva N mePLocoTepa. {evyn omeppotodnkmy (avaroya pe 1o €160¢), ot
omoiotl givol €0mTEPIKOL GAKOL TOL AauPdvouy Kot amodnkedovy 10 omépuo omd Tov GAlov
yorook®Anka. Mepikd €idn ypnoipomoody eEmteptkodc omepUATOONKIKODS TOPOLE VoL TN
peta@opd. Emouévog ot yalook®ANKeS &xovv Ty duvatdTNTO OVTOYOVILOTOINGNG, OAAG
ovvnbwg Tpotiovy v cvulevén ue dAlovg yorookminkes. H obvlevén yivetat moArég opéc To
¥POVo cuVROmG oe VYPEG Kol Bepués emoyég KoTd KOpLo AdYo KoTd TV S1apKelo TG VOYTOS Kol

dapkel and Alyo Aemtd (30 Min) émg kot 5 dpeC.

Koatd ™ ovlevén ot 2 yorook®Ankee Cevyap®dvouv OKOLUTOVIOS TO EMGAYUOTO TOLG,
avtoAlldcovtag omépua Kot petd yopitovv. To onépua mov d&yovtal o1 YOOGKMOANKES, OM®S
NnoM avaeépbnke, amodnkebeTor TpocmPvé 6TOVG GTEPLATOBNKIKOVS TOPOLG EVA TOL MAPLL O
TG ®oBNKeS amelevBepdvovial oY TEPITOVAIKT KOWMOTNTA KOl ApPOL TOPAUEIVOVY Y10l KATO10
YPOVIKO OAGTNHO GTOVG MOGOKOVLS, LETOPEPOVIOL LE TOLG MOYOYOVS Kol EKADOVTOL GTO
Boupokio pe onuaviiky mocoTTe AABOLHIVIG KL €TOL TO emicaypo ekKpivel €va PAevvmdeg
kovkoOAl (Hickman et al., 2005). Ta wdplo kot T0 omépua evamotiBevtor eviog Hag Kayag
(Boupoxkio) émov Kot yovipomolohvtal Eva 1| TEPIGGOTEPO MAPLL EVD £VO TPAOTEIVODYO LAMKO
amotelel Tpoen TV mapoyouevav euppiwv. Xe kabe Popufidxio vdpyovv £mog kot 20 avyd aAld
dev ekkordmrovion OAa (TLoptln, 2010). To PouPvkio oynuortiletar Alyec pépec petd
oLCeVEN Kot HETA TNV Yyovipomoinon amofdAietor and to mPdcohio AKpo TOL YOLOCKMANKO,
petaoynuatiteratl oe kdya kot evamotifetar 610 €d0poc. O veapds YolooKOANKIS £yKOTAAEITEL
10 BopPokio petd and 0o 1 Tpelg eBGonadeg kot avamtvocetal o€ Mpipo dropo (Hickman et al,

2005). Xmv Ewéva 1.22 mapovcidletar o Proroyoc kokhog tov Eisenia fetida. H avantuén
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ot €lval 1 PLGLOAOYIKY OV TopaTnPEital o€ PEATIOTEG GLVONKES, OMWS (POIVETOL KOl GTO

oynuo, Kot el v idlo popen ko yio to Eudrilus eugeniae.

Tuenoyig mEpiofig
Boutmdoy
+ 4mpipzg Fiserta fetida
” C_,-
e

Ekm

Aw.m!,n sciyem; /

+ 40-50 Muép=g %

Ewoéva 1.22: O Broroyikdg kbxhog tov Eisenia fetida.

Hapaderyua vroloyicuov Airavens ue COMpPOst:

‘Eoto 6 povadeg/otpéupa ol amotnoelg pog kaAlépyelog o alowto (N) mwov gival kot o
TEPLOPLOTIKOC TOPAYWV TG OANG Almaveng og PloAoyikng KaAlépyeag e compost.To dueca
dtaBéoyo N Tov COMpOost eival YaUNANG CLYKEVIPOONG O avTiBeon UE TN LEYAAN GUYKEVTPMOT)
opyavikng ovciog (CsH/NO,) mov mepiéyet N Bpoadeiog anodéouevong pe Pabud amodéousvong
~10%/étog.ITeprypdpetar otn cvvéyeln 10 160LVYyo N 6To £00(p0G GE GYECT LE TIC TOCOTNTES
Mmavong pe compost.Me dedopévo 6tL to compost mapéyet 10 2% N dueca Kot 38% opyavikn
0VG10. TOVAGYIGTOV, OO TOV AMAOVOTEVUEVO TOTO NG opyavikhg ovaiag CsH/NO, mapéyovran

eniong kat 4,7kg N Bpoadeiog anodéopgvong/100kg compost.

1° "Etog: Me 300kg/otp.compost mpocpépo 6N dusca kau4,73 X 3)=14,IN Ppadsiag

OTTOOEGLEVONG.

2° "Etog: Me 250kg/ctp.compost mpospépm SN+1,41 (amd 1° 610¢)=6,41N Gueca kot (4,7 X
2,5)=11,75+12,7 (nepicogvpa and 1° ko 2° £10g)=24,45N Bpodeiog amodéopevong.
3° "Etog: Me 200kg/otp.compost mpospépm 4N+2,44 (amd 1° £10¢,2° £10¢)=6,44N Gueca Kot
(4,7 X 2)=9,4+22N (nepicoegvpa and 1° ko 2° £€10g)=31,4N Bpadeiog anodécpevong.

4° "Etog: Me 150kg/otp.compost mpocpépeo 3N+3,14 (amd 1° £10c,2° £10¢,3° é105)=6,14N
Gueoca ko (4,7 X 1,5)=7,05+28,26N (mepicogvopa and 1°, 2° ,3° £10¢)=35,31N Bpadeiog

OTTOOEGLELONG.
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5° "Etog: Me 130kg/otp.compost mpoopépm 2,6N+3,53 (amd 1° £€10c,2° é10G,3° £10C,40
610¢)=6,13N dpeoco kat (4,7 X 1,3)=6,11+31,78N (nepicosvopo amd 1°, 2°,3° ,4° £10c)=37,89N

Bpadeiog amodécpevong.

6° "Etog: Me 110kg/otp.compost mpocpépm 2,2N+3,79 (amd 1° $10c,2° é10c,3° é1og,4°,5°
§10¢)=6N dpeoa kat (4,7 X 1,1)=5,11+34,1IN (nepicocvpo and 1°, 2° ,3° ,4° ,5° £10¢)=39,27N

Bpadeiog amodéopevong, kol o0To Kadesng.

®aiveton 611 omd o 1° £10¢ N TOSOTNTO AMTTAVONG HELDVETAL TTPOOSEVTIKG Kot ard To 6° £T0g Ko
uetd otabepomnoteitoan uovo ot 110kg/otp.compost yaookmdAnko yio tpochnkn 6N povadmv
oV kaAMépyeto. To £dapog e To COMPOSt £x0VToC GLGCMPEVGEL EVEPYOVS UIKPOOPYOVIGUOVG
kot Bpadeiog amodécpevong Aloto péowm TG OpyavIKNg ovoiag SlBETEL TIC OmOPOITNTEG
1oc0tNTeEG N oTadoKdE oty KoAhépyela. Metd ta 5 £t €ivol AOmOV TPOPAVIG 1 OLKOVOLLi
070 KOGTOG Amaveng, mépav TS OVOUQLGPATNTNG TTOOTNTAG TNG OPYOVIKNAG ATOVeNG LE TO
COMPOSt TOL YALOGKOANKO KOl TNG TPOCTUGING TOV OKOGLGTHLOTOC Kol TOL TEPIPAAAOVTOC

YEVIKOTEPO.

To mopomdvew Oewpntid uoviédo emPefoimdnie mEPouoTIKG UE TIC OTOPOITHTES OVOADOELS
o0OTOONG E0GPOVE 070 TPOTVLTTO Proloyiko Oepuornmio “KTHMA MHAIOY” Apduoag, omov ustd,
omo  epoapuoyy 5 etwv tov COMPOSt yarookwinka s  "BIOOPAMA’ o1 ovodvoelg
emiPeforcdvovy, Oti 0V DIAPYOVY OVAYKES POCIKNG AMmOVONG, ERELON OUTES EYovv KalvpBOel omo
™mv S-et) ypnon tov Ppooéws amoikodouovuevov COMPOSt yarookwinka s “BIOOPAMA’’

Omewe meprypdonke kol oo mopdoctyua. (http://bioorama.gr/fertilizers.html )
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INEIPAMATIKO MEPOX
2.1. Yikd kar M£0odor
2.1.1. Mpoteg Yheg

Ol TpmdTEG VAEG OV YPNOWOTOMONKAY GTNV TOPOLGH EpYacio. TEPILOUPBAVOLY YE®PYIKK
vroAgippara (ePovTo. Kol ACYOVIKA), TOV TOPAyovVTOlL amd TIS YEOPYIKEG Uovadeg Ayaiag,
Aprag xou Ilpéfeag, wor ta axOAoLOO  OypOTOKTNVOTPOPIKA omoOPAnTo: ATOPANTO
Xopootaciov (PM), Anopinta Bovostaciov (CM), Anopinta and npofata (SM), Andpinta
Yopayeiov (SW1) kot Andépinta Opvibotpopeiov (PW).

To mapomdve amdPfinto wapdyoviar 6ho to ¥povo, ue egaipeon kdmown amd to. amdPAnTa
YEOPYIKOV UOoVAd®V (aAGOl) Tov gival ETOYIKNG TapOy®YNS (Tapdyovtal KaTd TNV mEPIOd0
Iovviov — AgkeuPpiov ). Ta amdPAnta Povotaciov GVAAEYONKOV OO UIKPEG TOTIKEG LOVADEG
omv meployn g [Hatpag Ayaiog. ITo cvykekpyéva, ta amdfinto Povctaciov cuAAEyOnkay
amo pio eapua 230 ayehddmv ywo. yohoktomapaywyn. H eykotdotoon avty eivor mAnpog
OQVTOUOTOTOMUEVT] KOl TO  TOPayopeve  amoPfAnta  Povotaciov  GLAAEYOVTIOL  Q@OV
QLYOKEVTPN OOV Y10, Vo Sloy®PIoTOOV T, VYPE amOPANTA 0O TV GTEPEN KOTPLA TG OyEAGDAS.
To amdpfAnto yopootaciov cLAAEXONKaY amd Yo1poTPoPIKn Hovdda 300 yolpountépmy Tov
Bpioketar oto Attwikd Artwloaxoapvaviag. Ta améPAnto ceoyeiov mpoépyovior amd to
Anpotikd Zoeaysio AtoAKoD, To omoia vIoOKEWwToL o opayeio ’ Katnyopiag 37 wou €yovv
TopoyOYIKOTNTo, amofAntov 490 tn/ypovo kor aipatog 55 tn/ypdvo. EmmAéov, to amdPAnta
opviBotpopeiov mpoépyovtat amd v meployn AvELag APTac KO 1) TUPOY®YIKOTHTO ATOoPATOV

avépyeton o 35 - 40 m¥/pnva.

Télog, 1o yewpywd vmoAeippato (epovta kot Aoyovikd) mponABov amd eyKATOCTACELS
napayoyng g [péPelag, Aptog kar Ayoing. To moptokdAl cuAAEXONKE amd TV TTeployn TG
Aprag, ot peatldvec, Ta Kolokvbia, ayrdadia, motdta and v meprpépeta IpePéing kot Axoioc.
Ola T amoPfinta amobnkednkav kot cvvinphnkav oe xkatdyvén -18 °C pe okond va
dwtnpnBodv avorioiota TO YOPOKTNPIOTIKE TOLg KB’ OAn T dudpkeln deaywyng Twv
TEWPOAUATOV. XTO TEWPAULOTO TOL TPAYLOTOTOWONKOY ¥pNCLOTOMONKaY TPELS AVTIOPACTHPES

tomov CSTR ywo pebavoyéveon.

2.1.2. Avoivtikéc péfoodor

21 ovvéxew mopovoldloviol ot avoAVTIKEG pEBodol mov ypnoipomomdnkoay kad’ OAn
dtbpkela TG EKTOVNONG NG Tapovoag epyaciag. Ot péfodot avtég, ypnotpomomdniay yo Tov
VTOALOYIGHO TOPAUETPOV GE JELYHOTA TOV EANPON GOV €lTE OO TOVS AVTIOPOUGTNPES EiTE QMO TIG
aVTIOTOL(ES TPOPOOOCIES TOVG, KATOMIY TOAD KOANG avddevong kabde Kol 61O YopaKTNPIGUO

TOV TPOTOV VADOV. ZUYKEKPWEVE, T QUOIKOYNUIKN OVOALOT TV  OEYHAT®OV Kol O
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yopoktnpopds tov EOL-DPS kai tov piypotog ovtdv, kobdg Kol TOV  VTOAOTOV
OYPOTOKTNVOTPOQIKGV  amoPfANtov  7mepleAdufove Tov  mpocodopilond Tov  okoélovbov
mopopuétpov: pH, olkd kot dwAvtd ynukd oamortovpevo o&vydévo (COD ko dCOD
avtiotoyya), ohkd (TS) kot wmrikd (VS) oteped, olkd (TSS) kot mtntkd (VSS), wmmrtikd
Maapd oo (VFA), ohkovg (CH) ko dwdvtovg (dCH) voatdvOpakeg, ohkd dlmto katd
Kjeldahl (TKN), oppoviakd dloto (NH4™-N) kot ohkd @dcpopo. Olec o Tapamive
avalvoelg Tpayuatonomdnkay copeova pe to Standard Methods.

= Métpnyon pH

H pétpnon tov pH yiverar pe ypnon pH-puétpov (Thermo Electron Corporation, pH Bench
Orion3 Star) kot pe guPdntion tov Padpovounuévov, NAEKTpovikod niektpodiov péca oe

detyua oykov 10-20 ml.

Ewova 2.1 : pH-petpo yio pétpnon tov pH tov derypdtov.

" Métpnon twv Olikdv kor tov IItytikoy Zrepecv (TS-VS)
O mpocdiopiopdg twv olkadv otepedv (TS) kot tov mrikdv otepedv (VS) evog delypatog
mpoypatonombnke coppmva pe v pébodo mov meprypdpetal oto Pirio “Standard Methods
for the Examination of Water and Wastewater” [method 2540, A,B,E,]. Ta olkd oteped (Total
solids, TS), opilovtal ®g 1 VAN Tov amopéver petd amd e&dtuon otovg 103-105°C. To Tov
TPOGAI0PIGUO TOVG YVOGTH TocOTTO detypatog Enpaivetar oe @ovpvo otovg 103-105°C, nhve
oe mpoluyiopévn kawya. H avénon tov Papovg g Kawyog, petd v ERpovorn avtiotolyel ota
olkd oteped. Ta mmrtkd oteped (Volatile Solids, VS), opiCovtar wg m VAN mov agarpeiton petd
and kadon tov deiypatog otovg 550°C. o Tov TPOcdopiopd Tovg, 1 Kéwo otV omoio £xovv
katakpoatnfel To oAMkd oteped MupoakT®VETAL, HEYPL oTafEPOD Phpovg oE POVPVO TOL

Aerrovpyei otovg 550°C. H peimon tov Bapoug g KAWog ovToTOLEL 6Ta TTNTIKG GTEPEQ.
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= Métpnon Olikavw kou Aralvtov YoaravOpaxwv
O 1pocd10pIGOG TV VOIUTAVOPAK®VY YiveTal GOUP®VO e TN UEDODO oV TTEPLYPAPETUL AT TOV
Josefsson (Josefsson, 1983). H pébodog mephoufdver avtidpaon tov vdatavOpixwv pe L-
TPLTTOPAVN Topovaio Bopukod o&éog (H3BO3) kan Oetikov o&éog (H,SO,) yio 20 Aemttd, péoa o€
VOOTOAOVTPO VIO PPACHO. XTN GUVEXELD TPUYUOTOTOLEITOL PMTOUETPNON TOV JELYUATOV GTO
520 nm. O vTOAOYIGUOG TNG CLYKEVTPOGNC TOV LOATAVOPAK®VY YiveTal pe T ypnion “mpoTunng”
KOUTOANG TNG OMTIKNG 0moppoenong ot 520 nm GLVOPTAGEL TG GVYKEVIPMOOTG TPOTLTWOV

dtivpdrov D-yAvkding.

»  Mérpnon Itntikov Airapov Oféwy

[T Amapd, o&éa. (Volatile Fatty Acids, VFAs) ovopdlovtal o o&éa mov givatl d10Avtd 6T0
vepd KOl UmOpovvV Vo, omootayfodv og  oTpoc@Ulplkr Tieon. Tnv cvumepipopd ot
napovoldlovv ta Amapd offa mov €xovv émg £EL dtopa GvOpoka (0&kd, TPOTIOVIKO,
Bovtupikd, 1oofovtvpikd, Parepikd kot wwofareptkd 0&D). Ta o&éa avTd £xoVV TV IKOVOTNTO
Vo aooTAloVTOL LLE TO VEPO, €TGL €ival dUVATH 1 OTOUGKPLVGT TOLE aTd VAUTIKA SaADUOT
apa to VYNAO onueio {Eoemdg TOG.

H pérpnon tov nmrikov Amopov o&éwov kot g abavoing mpayuotorodnke o€ aéplo
ypopotoypdeo g etoupiag Agilent Technologies 7890A. H otAn Odwywpicpov Mrtav
tpryoedng (DB — FFAP, pnikoug 30 m, ecwtepikng dtapétpov 0.25 mm kot @iy 0.25 pm) kot o
aviyveutg ntav eAGyoc ovicpov (FID). H eAdya eEacpariletar amd v kadon vdpoydvov e
mapoyn aépa (aépro vyning kaBapotntag). To @épov aéplo NTov MAL0 emiong LVYNANG
kaBapotnTag kol Tpombovce o delypo otn otAn pe pofy 15 mL/min. Ta dmOnuéva deiyuata,
o&uviotnKov pe mpocstnkm dwAdparog Betikov o&éog (1 mL deiypatog + 30 mL H,SO,4, 20%
K.0.) ko puyokevrpr|Onkayv (4900 rpm) ywo 10 min. Xtn cvvéyewo 10 mLo&vvicpévou detypatog
gyy€oVTaV LE KPOCVPLYYO GTO GUGTILO VIOOOYTG TOV Yp®UAToypdeov. I'a v avédivon tov
TINTIKOV Mmopdv oE€wv ypnotponoteitol Oeplokpactakd mpdypalo. 6Ty GTHAN O1apKELNG
20.33 Aentddv mepimov.

Apycd n Beppokpacio g otAng ivar otovg 110°C kot Topapévet yio 5 Aemtd, 6T cuvEKEL
av&avetar otadakd pe puopd 15°C ava Aemtd péypt tovg 250°C ko kel Topapével otabepn
v A 5 Aemtd. H Ogppokpacio otov aviyventh sivar otabepn ovveydg otovg 300°C. O
TPOGOIOPIGUOG TNG CGLYKEVIPWONG TV 0&EV yivetol pe v Pondela “mpodTLROV KAPTLAGY”
OV £YOVV TPOKVYEL Ad UETPNCELS G TPOTLTA, SADATA 0EEWV TOAD VYNANG KaBapodtnTag,

Yo S1APOPEG APALDOELS.
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Ewova 2.2: Aéprog ypopatoypdeos (GC).

= Métpnon Hapayousvov Biroagpiov

To mopayouevo Ploaéplo petplétal UEG® EvOC KOTAAANAOD GUGTAWOTOC TOL ATOTEAEITAL ATTd
pio tpiodn nAektpopoyvnTikn PaArfida, Evav yuaivo cornva dtapétpov 30 mm SoUOPPMUEVO
oe oynuo U pe okédn dyovg 200 mm mov mepiéyel £m¢ T HECT] TOL VWYOVG OPLKTEANLD, €V
Sacom T THTOL TAMTNPA, EVa XPOVOILIKOTTN akpifetag deVTEPOAENTOV, Evav NAEKTPOVOLLO 610
EMAPAOV TOHTOV Avyviag Kol £va Kataypapkd Tov mANnBovg evepyomoinong tov dtaxomtn. To
Broagpro droxetedetan pécw g tpiodng Parfidac oto 6510 6KELOG TOLV GmANVA TO 0moio gival
KAEWOUEVO aEPOOTEYDG e EAaOTIKO Topa. H dtapopd micong mov aokeitar 610 de€10 orkélog
®Bel T0 OpLKTELOLO TTPOG TOL KAT® Kol 1 EAeVBEPT EMPAVELL TOV TANGIALEL TOV TAMTHPA GTO
apLotePO GKELOG.

Otav 10 0pUKTELNLO GIPMYVEL TOV TAWTNPO, O SOKOTTIG TOV KAEIVEL KL £TGL EVEPYOTOLEITAL O
YPOVOIOKONTNG TTOv Bétel 6€ Asttovpyiol Tov mAektpovopo. Tote, yio tpia dgvtepdrenta o1
EMOPEG KAEIVOUY pE OmOTEAEGUO TNV EVEPYOMOINGT TOL OMAIGHOL NG MAEKTPOLAYVITIKY
BoaABidag kat ) dnuovpyio yneokod onpatog pog v Kapta. H evepyomoinon g Paifidag
EMIPEMEL TNV €KTOVAOOT] TOL GLGCMOPELUEVOL Proaepiov Tpog TNV atUdOCEOPO KOl TNV
EMOTPOPY] TOL OPLVKTEANLOL 6TO onpeio woppomiag Tov. To yneukd onua avayvopiletor anod

TO KOTOYPOPKO Kot av&dvetar katd Evo 1o TAN00G onpitoy.

a

Ewova 2.3: Zootpa pétpnong mapaymyng Proaepiov.
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= Métpnon s Lvoracns tov llapayousvoo Broagpiov
H cbotoon tov Broagpiov avaidbnke pe aépro ypopatoypdeo (Agilent Technologies 7890A)
mov mapovotdletal oy Ewéva 2.2, XpnoipomomOnke aviyveutng Oepuikng aymyypotntog
(TCD) ko tpryociong otin (HP-PLOT/Q, 30 m in length, 0.53 mm L.D. end 40 um packing
film) yio v aviyvevon Hp, CH, kot CO;, pe ypodvovg éxhovong 3.1, 3.6 kot 4.5 min avtictouya.
H évapén Aertovpyiag tov @odpvov mpoypatonoidnke otovg 40°C yioo 5 Aentd xou otn
ovvéyetn avéndnke otovg 200°C pe puBud 50°C/min 6mov ko mapépeve yio 1 Aemtd. Aépro
almto (N;) ypnoomoiinke ¢ PEPOV 0EPLO EVA 0 EIGUYMYENS KOL O OVIXVELTNG PPLoKOTAV GE
Oepuoxpacio 250°C.

»  Métpnon tov Olikod kai Aialvtod Xnuika Arwartoduevov Oévydvov (COD)
Q¢ ymukd amartodpevo o&vyovo (XAO) (Chemical Oxygen Demand, COD) opileton M
16odvvoun mocotnTo. 0£VYOVOV, TOL OTOITEITOL Yo TNV O0EEIdMOTN TV GLUGTOTIKOV &VOg
delypatog, amd éva 1oyvpd 0&edTiKd Héco. To ynuikd amotrtodpevo o&uyovo mpocdiopiletal
oe mg/L ®¢ ta mg tov KaTovaAokouevov o&uyovou ova Aitpo deiyuatog. O Tpocdlopiopoc Tov
COD Paciletar 6t0 yeyovog 0Tt OAEC Ol OPYOVIKEG EVGELC, UE EMIYIOTEG EENPECELS, LTOPOVV
va o&edmbovy and oyvpd ofewdwtikd. H oeldworn tov opyovikod VAIKOD evOc SolduaTtog

vivetor omd mepicoein diypmpukod KaAiov (KZCrZO7) ue Bépuovon kol oe oyupd OEveEg

ouvOnkes. Q¢ KaTtaADTNG Yo TV 0EEIOMOT TOV UAELPOTIKOV EVOGE®V YpTolpLonoteital Oetikog
apyvpog (AgSO4). Mo v aropuyn ¢ 0EGUEVONE TOV OVIGV apyLPoL Oord YAMPLOVYQL,
Bpoodya kot 1wdiovya 16vta, Tov cLVHBWC vIdpyovy ota amdPAnTa, YiveTol TPOsOHNKN
VIOV VOPOPYLPOL HE TN HopeY Betlikod  VOPAPYVPOL (HgSO4) Kol To  omoia

GLUTAOKOTOLOVVTAL UE TO WOVTA aAoyOvaV, petatpénovtdg ta o ilnua. H avtidpaon o&eidwong
TOL OPYOVIKOD VAWKOD omd To Siypopkd 10vta TeplypdeeTol yevikd amd v e&icmon

(Sawyerend McCarty, 1978%):

2- + 8c 3+
C,H,0p + cCry0577 + 8cH™ + nCO, + (a+ > H,0 + 2Cr

n+

w|o

Omnov:c =

w N

a
6

O mpocdoptopldg Tov JALTOD KO OAKA ¥NUKE amaitovpevoy ofvydvou Eytve pe tn pédodo

™G KAEWOTNG emavappong mov meptypaeetal oto PipAiio Standard Methods [APHA, 1975], pe

3+
potopétpnon ota 600 nm. H pébodog Paciletanr ot @wtopétpnon tov woviov Cr  mov

TPOKLITOLY OO TNV 0EEIBWOT TOV OPYAVIKOD VAIKOD.
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Ewoéva 2.4: Oeppovtipog Kol QOTOUETPO TOV YPNCULOTOLEITAL Y10 TOV TPOGOIOPIGUOD TOL YMUIKA
amorrovpevov o&uydvov (COD).

= JIpocdiopicuos Oiikov Pwepipov
H pétpnon tov odikod pmceopov (TotalPhosphorus, TP) yivetar odupmva pe tn pnébodo mov
meptypaeeton oto Pifiio ‘‘Standard Methods for examination of water and wastewater’’
[persulfate digestion method].

O pdopopog ota deiypote fpickeTol:

-3 2 -
1. pe m popen opBoPOcPOPIKOY 1OVI®V (PO4 , HPO4 , H2P04),

- 5. 4-
2. LE TN HOPOT TOAVQOCPOPIKOVIOVTMV ((P03)6, (PO), (P207) ) ko

3 10

3. EUTEPLEXETOL GE OPYOVIKEG EVADOELC.

Mo Tov Tpocdlopopd g GLYKEVIPMOOTG TOV OAKOV (MoPOpov Gg £va delypo mpémel va
nponynOel petotpomn GAwv TOV HOPPOV TOV, GE 0pBOPMSPEOPIKA 1WOvTa Kot akoAovBmg o
TPOGOOPIGUOG TOVG. [t TV HETATPOT TOV TOAVPOCPOPIKMV 1OVT®V apkel 1 VOPOAVOT| TOVG
oe 0Eweg ovvOnkeg kou oe Ogpuokpacio 100°C . QotdG0, 1 HETATPOT TOL OPYOVIKOD
Poedpov oe opbopmwopopikd 10vta arartel o&eidwon (ydvevon) tov opyavikod vikov. H
pebodog ywvevong mov yproyonomdnke Paciletar 6T1g 0EEWMTIKEG 1W10TNTES TV VIEPHEIKDV
wWvtov kot €ywve odupmve pe T odnyleg tov ‘‘Standard Methods’” [persulfate digestion
method]. ¥to mpog avdivon detypo mpootiBetar ddAvpa Betikod o&éog kol ovIIOPACTHPLO

vrepbetikov appmviov ((NH4)ZSZOS) Kot akohovBet Béppavon ya 30 Aentd o yOTpa ToOTNTOG.

2 ovvégew, to yapnAd pH tov derypdtov efovdetepdvetar pe SidAvpe vopoLediov Tov
vatpiov. O mPpocdlopiopdg Twv 0pBoPOSPOPIKOV OVI®MV €ytve oOUemva pe T HéBodo Tov

aokopPucon o&éog Oomwg meprypdpetar oto “‘Standard Methods’’ [ascorbicacidmethod]. To
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LOAVPOOVIKO-CLIUADVIO ((NH4)3PO4*12M003) KOl TO  TPLYIKO-OVIIUHOVIOKO — KAOALO
(K(SbO)C4H406*1/2HZO) avTidpovy Katm amd 6Evec cuvBnkeg pe ta opHoP®GPOPIKA 10vTa
kot oynuotiCouv emcpopoivpdavikd o&n ((NH4)3P04*12M003) T0 omoio avayetol amd

ToookopPikd oD kar divel po Eyypoun Evoorn mov avoaeépetar ¢ ‘‘molybdenum blue’ kot
éxel uéyloto amoppopnong ota 880 nm. O VROAOYIGUOC TG GLYKEVIPMOONG TMOV
0pBOPOGPOPIKMY 1OVTOV KOl CUVETMG KOl TG GVYKEVIPOGOTG TOL OAKOD @OGPOPOV GTO OEiyUa
yivetor pe xoumOAn Pabpovounong mov €xel TPOKVWEL Omd OTOPPOPNGELS TPOTOHTMOV

Sl pdtov StodEvov pmGEOopIKoy KoAiov (KH2P04)‘

= [TIpocdiopiouos Olikov A{drov kara Kjeldahl (TKN) kol appuwvios
Mo tov mpocdiopicd tov olkov al®d@tov ypnoiwonomdnke n uébodog Kjeldahl xar €ywve
oOuEva, e Tig odnyieg tov “‘Standard Methods’” [APHA, 1975]. Xpnowomombnke cuokevn
uikpo-Kjeldahl pe pidiec yopnrikotmtog S0 ml detypotog. H Pacikr apyn tov tpocdiopiopuon
etvan n e€ne: IMapoveio Oetikod 0&éog (HzSO4)’ Oetikod kaAiov (KZSOA) Kot Ogtikov vopapYOPOL
(HgSOA) Kot kétow omd T Oeppokpacio Ppacpod Tov Oetikov o&éog (340°C), o opyovikd dlmto
Kot 1 eAeblepn oppOVie LETOTPETOVTOL GE OUUMVIOKO GAOG (NHAHSOA), a@ov mponyndel

ofeidwon (ywvevon) Tov opyovikod VAkov. Q¢ mopddelyua T aviidpaong mov Aoupdvel

yopa, glvar ) o&gidwon g aravivng (Sawyer and McCarty, 1978p):
CH3CHNH,COOH + 7H,S0,3CO, + 650, + 8H,0 + NH,HSO,

Meté 10 Té€A0G NG YDVELONG, TpooTifetal avtdpactiplo vdpoLewiov Tov vatpiov Yy TV
aviymon g Tung tov pH kat avtidpacstplo Berobetikod vatpiov (Na28203*5H20), Yoo ™
SWIoTOGT T®V GLUTAOK®V TOL VOPAPYVPOL HE TO OpR®VIOVTO Kot akoAovBel amdotaln. H
anootayfeica appmvio Katakpateitotr omd didlvpa Popkod o&éog kot deiktn. H mocdmtd g,
npocdlopiletar ev ovveyeio, pe titAoddtnon pe mpdtvmo divpa Betikov o&éog 0.02 N. H
ocvykévtpmon tov afdTov (M ¢ appoviag) (oce mg N ava L deiyparog) vroroyiletar amd ™)

oyéon :

TKN (%) _ (A— E\»/) - 280

Omov: A 0 6ykog Tov TPATLTOL SOAVLLATOS TOV YPNCLOTOONKE KATA TNV TITAOSOTNON TOV

delynatog oe ml, B o 6ykog tov 7mpoOTLMOL S1OADUOTOG OV YPNOIUOTOMONKE KATd TNV
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TITA03OTNGT TOL TVPAOV deiypatog (blank) oe ml kot V o 6ykog tov Tpog avaAvon delypotog
mov givat icog pe 50 ml.

= [Ipocidiopicuos aywyudtytas
H pétpmon m¢ oayoypdémrag tov deyudtov mpoyuotonombnke ue v euPdantion Ttov
nAekTpodiov eopntod, Pabuovounuévov, NAekTpovikod aymyyuopetpov (tomov Vernier). [Ma
v emitevén g LETPNONE AVTNE, OTMG Kol GToV TPocdloptoud Tov PH ota oteped delypata 1

avaroyio tav 2: 20 (otepeon: vepo) vmo avadevon (Garg et al., 2005).

MEBodor uétpnons Tpoiovrwy KoUmTooToToinons

»  MéOodos Métpnans Kadiov (K)
Ipwv v évapén g uétpnong tov keAiov mpoyuatorombnke mpogTolacioo Tov deiyuatog

pétpnong. IapOnke delypo amd 1o d0yEi0. KOUTOGTOTOINGONG TO OTOI0 KANKE GTOVG 550°C Kt
amd avtd kpathdnke mosotnta 0,03 gr otdytng. Tnv otdytn tpoctédnkay 5 ml Tokvo vitpikd
o0&V Ko tomofetnOnke oe pio peydin waya. [Hopéuewve 1'-2' ki Hotepa veéo dmbnon ue
okomd va, kpatnOel to daAvtd pépog tov (ypoua Kitpvo). To d10AvTd delypa Tov TPOEKLYE
avapeiyOnke pe 50 ml 3D vepd telkd dyko Ko UAGYONKE G OYKOUETPIKT QLOAN. To Tov
nmpocdopicpd tov K mpaypoatomombnke pvOuion tov pH pe kavotikd vatpo (NAOH) 6N
(neta&d tov 3-10). H ido S10d1kacio. TpoeTOUaciog TpayLaTonotinke Kot yio T UETpnor tov
Q@OoEOPOL.

Io v pétpnon tov kaiiov ypnowonombnke Kit LCK328 g etapeiog HACK .To Kit
nepleiye 24 @uoAid ovumepiiapfovopévovr ki gvog tverod (blank). H pébodog ftav n
Kalignost kot amotelei pwtopetpikn péhodo pETpnong yio Tov Tpocdlopicpod tov Kodiov. H
ddpkewa Cong tov Kit givar 24 piveg amd v nuePOUNVio. TOAPAGKEVTG TOL Kot Ol GLVONKES
amobfkevong tov 15-25° C.To evpog pérpnong eivar 8-50 mg/L K'.Ze xkdfe @roAidio

mpootélnike pia TocodTTA S10AVTOD delYIOTOC Kol POTOUETPHONKE GTO POTOUETPO.

Kit-dwadikacio Yvokevacio pe 24
TPOETONOCIAG PLaAiown

DOTOHNETPO

Ewcova 2.5: Awdikacio tpostolaciog pétpnong kakiov pe Kit LCK328,0mtopetpo mov ypnoitonoteitat

Yo TNV HETPTOTN TOV KAA{ov.
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» MéBodos Métpyons Pwaepdpov (P)
[IpaypotomoOnie TpoeToLOGio TOV dElyHaTOg OTMS ovapEPON e Kal yio TNV dladikocio
pétpnomng Tov KoAiov. Me v emhoyn ¢ dodikaciog ovtng Topaieipdnie n dodikacio
YDOVELGNC TOL SEIYIATOC Y10 TN LETPTIOT TOL POCPOPOL. LT GLVEXELN, OAOL TO friLaTa Yiol TOV
TPOGSoPIoUd Tapépevay id1a. OAEC 0L TAPATAV®D OVUADGELS TPOYLOTOTOMONKAY COUQOVA UE

10 ’Standard Methods’’ (for examination of water and wastewater-DryAshing).

Ewova2.6: Amjnon detypartog yio v pébodo pocedpov kot kadiov kot pébodog LETpnong peoeopov.

Y10 Tpog avdAvom dsiypa mpootifetan dtdAvpa Betikov 0&Eog Kol avTidpacTiplo vepHeliko

appmviov ((NH4)28208) kot okodovBel Béppovon yu 30 Aemtd oe yOTpa TayvTNTAG. XN

ocuvéyeln, to younAo pH tov derypdrtov eEovdetepmvetar pe didAvpo vdpo&etdiov Tov vatpiov.
O mpoodopiolds TV 0phoPOCPOPIKAOY 1OVI®V &ytve cOpEova [ T pédodo Tov ackopPiko
o&éog ommg meprypagetol oto ‘‘Standard Methods’’ [ascorbicacidmethod]. To poivpoaviko-

OLUUDVIO ((NH4)3PO4*12M003) KOl TO TPLYIKO-OVTILUOVIOKO KAAMO (K(SbO)C4H4OG*1/2HZO)

avTpovy Katw omd OEwveg ocuvlnkes pe ta opBopwopopikd 1ovta Kot oynuotilovv

Q®SPOUOAVPIVIKO 0ED (O\IH4)3PO4*12M003) 10 omoilo avdyetal amd ToacKOopPKd o0&V Kot

otvet po éyypopn évoon mov avagépetor g ‘‘molybdenum blue”’ xor €xer péyiorto
amoppoenons ota 880 nm. O VIWOAOYIGHOG TG CLYKEVIPMONG TV 0pPoPMGPOPIKAOV 1OVT®V
KOl GUVETMG KOl TNG GUYKEVIPMOONG TOV OAKOD Q®GOOPOV o610 delypor yiveTor pe KOUTOAN
Babpovounong mov €xel TPOKLYEL OMO OTOPPOPNOCES TPOTLIO®V SOAVUATOV  S150EIVOoL

POGPOPIKOD KOAIOV (KHZPO4).
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2.2. Mopsia Mewpopdtov

211 Topovoa SUTAMULOTIKY EPYOCIO TPAUYIATOTOWONKE 1| LEAETN TNG OvaEPOPLOG GUYXDVEVOTG
OYPOTOKTNVOTPOPIKOV OmOPANT®V HE TNV TOPAAANAN YPNON YE®PYIKDY VITOAEIUUATOV
(ppodteVv Kol Aoyovik®v). komde nrav N adlomoinon Tovg yio mopaymyn pebaviov Kot ot
GUVEYELD Y10 TEPALTEP® EKUETAAAEVOT). EeKivnoe 1 TapdAAnin Agrtovpyia TPLOV GLGTNUATOV
oe CSTR avtwopactpes. To povoPabuio cvotnua mephaupove tpeic pebovoydvoug
VTIOPOCTPEG CLVEYOVG AglTOVPYioG Kol mANPNG avadevorng omov emefepydloviay piypo
YEQPYIKOV VTOAEUUATOV KOl OYPOTOKTNVOTPOPIKAOV amoPANTOV Tpog Topaymyn uebaviov.
Téhog, kabdc o1 pebavoydveg amoppoég dev NTaV IKOVEG TPog 01a0eom oto mepPaiiov N ypnon
TOVG MG ETOVAKVKAOQOPi0 0T0 cLGTHATA EAaPay yOpo TEPAUATO. PeTeEneepyaciog TOVG LEC®H

GLOTHUOTOG LEUPpav@OY d1MONGNC Kot TG S10d1KAGTI0G MAAGIATOTOIN GG,

2.3. Mehétn Hopayoyng MeOaviov 6to Xtddio Tng MeOavoyéveong

2.3.1. Hepopotiki Awedikacio

IMNo v évapén Aertovpyiag tov uebavoyovoy avidpactipov ypnoiporodnke Adoan ard to
Buoloywko Kobopiopod Ilatpac. Ot avtdpoaompeg tov  povoPdduiov  cvothiuetog
eneEepyalovtay  pypo  YEQPYIKOV  LIOASWMPATOV  (epodTa KOl AOOVIKA) Ko
OyPOTOKTNVOTPOPIKAOV  omoPfAntwv  (amoPfAnta  yoipootaciov, Povctoaciov, oceaysiov,
opviBotpopeiov kot mpoPdtmv). Agrtovpynoav o€ 600 VIPALAKOVS ¥POVOLS TAPALOVIG
HRT=37d xaw HRT=25d, ektdc omd tov 1° avTtidpactipa Tov Tpoyratendtoy 10 GEVAPLO TNG
Ayoiog o omoiog Asrtovpynoe kail og Tpito VOpavAKO ypovo mapapovic HRT=37d. 'Etol,
GUOLPOVO LE TOV EVEPYO OYKO KOl TOV VOPAVAIKO ¥pOVO TAPALOVHG VIOAOYIGTNKE 1| TPOPodocia
TOV OGUGTNUATOV. XTn CLVEXEW TPW TNV £vapsn TOV TEPOUATOV TPOYyROTOTomOnKe
naotepiowon Tov anofAntov tov cpayeiov. H mactepioon éywve pe gpfantion tov oe Aovtpd

otabepnig Beppokpaciag 70°C yua 1h.

210, OVTITPOCOREVTIKA detypata mov Aapupdvoviay amd tov avidpactipa tpocdtopiloviav ot
e&ng mopapeTpoL:

o pH

o To mapayodpevo Prooépro

o H obotaon tov Proaepiov 6 CHykar CO,

o Toanmtkd Mroapd o&éa

o Ta ol kot TTTIKA oTEPED

o Toymuwé arnorrodpevo o&vydvo (COD kot d-COD)

o H ovykévipwon og ohkovg kot dtadvtodg vdatavOpakeg (CH kot d-CH)

o H ovykévipmon olkod Kot appoviekov ald®tov

o O olkoég kot S10AVTOG POCPOPOC.
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2.3.2 MNepapotki) Avataén Mebavoyévov Avtidopaostiipa Movopadpiov Xvetiparog
Mo v pedém g mopaywyng pebaviov yprnoyoromndnkayv tpeig avaepdfilot avidpacTipeg
(1) tomov CH4-CSTR. O ovvolikdg 0yKkog Tov avtidpactipa Ntav 1 L kot o evepydg dykog Tov

Nrav 500 mL. TIpokertar yior SITAOTOLYO0VE KUAVOPIKOVG AVTIOPAGTIHPEG Ol OTOI0L AEITOVPYOLV

VO GUVEYN AVAOEVCT). XTO ECMTEPIKO TOLC PEEL VEPO, TO OTOI0 TPOEPYETAL GO TO GUVOEOUEVO

vdatoérovtpo (2) pe avakvkropopia, eEacporilovtag £To1 TIC LEGOPILEG GLVONKEG (370C). zmv
Thve eEMTEPIKT EMPAVELN TOV VILAPYEL COANVOG TTOV EMTPETEL TN SEtyHoToANyia agpiov (3) yia
™V UEAET NG oVGTACT G TOV. EKTOg amd 10 Tpito GUGTNUA TOV 1 SEIYUATOANYIO TOL a.EPiov
yivetaw pécm piag cvokeung mapaymyng Ploagpiov Ritter  onoia divel katevbeiav Tov dyko oe
mL. Amé ™V €£000 TOVL OVTIOPOOTPO TO OEPLO HETOQEPETOL LE COANVO GTNV GLOKELT|
pétpnong g mopaymyng tov Proaepiov (4). H tpogodocio €iépyetal 6Tov avTdpacTipo
YEWPOKIVINTO, omd éva coifva mov Ppioketor ot péon tov avudpactipa (7), xabng n
TUKVOTITA TOV WYUATOV TPOPod0Giag eV EMITPENEL TN ¥PNON AVTALNG Y10 AVTO TOV AOYO dgv
Nrav dvvaty n ypnon oviiiog (6). H derypatonyio tov vypod piypatog yivetor amd tov
coMva mov tpoodoteitan (5). H amoppon e&épyetar and 10 mave pHEPOG Kot GLAAEYETAL GE
yodAvn, kovikn eudAn éykov 1 L (8). H mepaparticy didtaén mopovotdletal avolvTike oty

Ewova 2.7 tov 0koAovOEei.

Ewova 2.7 : H mepopatiky didtaén avoepofag cuyy®vevong oto oTtddlo g pebavoyéveong
meprapPaver: 1. Avtidpactpog CSTR, 2. Ydatorovtpo, 3. Enueio aéprag derypatornyiag, 4. Zuokevn
pétpnong Proaepiov, 5. ZoAnvdxt tpoeodociag, 6. Avtiio tpo@oddtnong, 7. ToANVAKL dery LoToANYiaG,
8. Aoygio amoppor|g.

Onwg avaeépbnke, n TPOEOS0Gi0, TOV AVTIOPUCTIPA YIVOTOV YEWPOKIVITA, [ Qopd Tn pUépa

Tpeig popéc Vv gfdopndda oe cuykekpiévo xpovo. To piypa g tpopodociog d10tnpovToV GTo
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yoyeio Yo va unv aAAotwBobv to yopaktnplotikd tov. Toavtdypova pe TV Tpoodocic Tov
avTdpactipo Adpupave ydpa 1 amoppon Tov AOY® vrEpyEiMong Kot £T0l 0 evepyOg GYKOC TOV
avTdpactipa dwtmpovvtay otabepdc. H amoppon cviieydtav o€ kovikn odAn 1 L,  omoia
NTOV TOUATIOUEVT BEPOCTEYMG LLE EAACTIKO TOUM, TOV O1€0eTe 2 cwAnvakia. To éva cuvdedtay
HE TNV omoppon Tov UeBAVOYOVOL avTIOPAGTAPO KOl TO GAAO MTOV TPOCUPUOCUEVO GE
KOTAAANAO GOGTNO HETPTOTG TOV TOPAYOUEVOL Proaepiov 1 avTioTolya Yo TO Tpito choTNUN

™¢ cvokevng Ritter.

Ewova 2.8: Zvokevr| pétpnong Proaepiov Ritter.
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AIIOTEAEXMATA

1. Xopoaxtnpiopdg amofinrov
AL0QOPETIKA  TEPUPEPELOKA  AYPOTOPLOUNYOVIKE VTOGTPOUOTO, OT®S AmOPANTA GQaAyEimV
Boogdmv, ayehddwv, xoipwv, TPoPAT®V Kol TOLAEPIK®DV, VITOAEILLATO PPOVT®V Kol ACYOVIKOV

peAeTOnkay.

Kotd ™ dwdkacio tov yopaktnpiopod mpocdiopickay ot &g mapduetpor. PH, olikd
oteped (TS), ohkd mmtikd oteped (VS), aiwpoduevo oteped (TSS-VSS), olikol kot dtaAvtol
véatavOpaxeg (T-CH, d-CH), ohkd xar dwedvté COD (T-COD, d-COD), oAikd kot dtodlvtd
opyoviko dvOpaxo (TOC, d-OC), odiko kot aupoviakd daloto (TKN, NHz-N), olikde xat
daAvtog pwopopog (P, d-P), mtntikd Mmopd o&éa (VFA’S).

To oamoteléopata mov TPoEKLYOV amd TN Ol0dIKAGIO TOV YOUPUKTNPICUOD TV VAIK®V -
amofANTOV TOL YpnooromOnkay yio v deEaymyn TV TEPIUATOV TapovcldlovTal 6Tovg

Mivaxeg 3.1- 3.2- 3.3.

To yopaktnPloTiKd S10pdpmV TVTIKGOV aypotoflounyavik®v amopintov ond v [eprpépeia
Avticig EAAGdoc perembnkav kor  kotoypaenkav. H  emloyn tov vrootpoudtov
npoyuatonombnke coueova pe t dbeoudmrd tovg oy Ileppépeta. Mo cvykekpyéva,
ot Avtiky EAGda, mBovd vmootpopoto v v mopaymyn Prooepiov vanpéav ta
aypoToflopnyovikod TOmov amoPAnta, O6mwg ol Kompleg Twv (®ov (foosddv Kol yolpmv).
[Ip6cOeta vrootpdpata, oMAadn omdPfAnta ceaysimv Kol yempywd vroAsippoata (6mwg
QPoUTA Kol ACYOVIKA) eTAEYONKAY Vo ovOADOODV TO QLGIKOYNUIKE YOPUKTPICTIKA TOVG LE

GKOTO TI GLUUETOYN TOVG MG GLV-VTOGTPAOUATO GTH OOOIKAGIO TNG AVAEPOPLIG CLYYDVELGTNG .

Amépnta cpayeiov (mepleydpevo eviépov kol aipa (dov) cvliéydnkav amd coeayeia
Boogwdv kot yoipwv mov Ppickovtar oty Ileppeperaxny Evomta (mpomv Nopapyia) g
IpéPelog (SW1). Ta ocvykekpyéva oamdfAnta moltomomdnkoayv Kot OHOyEVOTOMONKay HE
umdéviep kovlivag (lzzy E450 Multi Plus pe dutho “’Quad Blade’”). H vypn kompid yoipwv
(LPM1) cvdéybnke omd v Teppépsio g IIpéPelag. TIpocbetor tHmOL KOMPLAG TTOL
nepappavoov avtég tov ayelddwv (CM), yoipov (PM), mpoPdtwv (SM), kat moviepikdv
(PoM2) cvuykevtpobnkav amd v Tepipepeiaxt) Evotnta Aptag. H kompid EnpavOnke otovg
55°C k1 aAéotnke pe youdi amd aydtn Kot yovdoyépt, kol kookwiotnke (pe péyebog 125-

315um).

AméPinto motdtag Ko Avpata enefepyociog matdtog mapaympninkav ond éva €pyocsTdclo
emeCepyaciog matdtag mov Ppicketon oy Ileprpépela Ayxaiog. Zteped andPAnto ePovTO®V Kot
Aoyovikdv mov mepihapfavovy to moptokdia (OR) and v Ieppépeia Aptag, peitlaveg
(EG), xorokvOakia (ZU), ayradw (PE) ko matdteg (PO) and v [eppépera [péRelac. Onmg

Kot To vroAowte omOPANTa, TEpAyicTNKAV KU opoyevomomOnkay pe umiéviep kovlivag (lzzy
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E450 Multi Plus pe éuwdo ’Quad Blade’”). H avdivon 1oV gUGIKOYNUK®OY YOp0KTNPIOTIKOV

TV amoPfANTOV TpayuoToromonke pe faon Tig avaAvTIKEG Leboddovg.

»  Avalvtikéc MéGooot
O1 petprioeig Tov pH dieénydnoay pe ™ Ponbeia niektpodiov (Orion 3-Star), evéd to oAlkd kot
Ta. dwvtd oteped TS-VS, 10 cuvolkd COD, TKN, oappoviokd alwto, oc@opikd Kt

AAKOAMKOTNTO, TPOoGdlopioTNKAY cOUPOVa pe TpodTuTeg uebddovg (APHA, 1995).

O mpocdioptopds Tv vdatavipakmv &ywve pe Ty mpocdnkn L-tryptophan, Ostikov kot fopikon

0&€0¢ KoBmg HeTPHONKOY PAGHATOPMTOUETPIKG aTa, 520Nm.

O1 powolikég evioelg Tpoodlopictnkay cvpupova pe ™ pébodo Folin-Ciocalteu oto 760nm
(Dareioti et al., 2009).

Ev xotak)eidl, ta amdfAnta pe okomd vo peAetnfovv ympiomnKav 6€ VYPO Kol GTEPEQR. XTOVG

TOPOKOTO TIVAKEG TOPOLGLALOVTUL OVOAVTIKG Ol TAPAUETPOL TOV UETPTONKOV.

ITivakog 3.1: Xopoxtnpiotikég mapapIeTpoL VYP®V oy pOTOKTIVOTPOPIK®Y OTOPATOV oL LEAETHONKAV.

“Tomor Movadeg Bovetdocio Xooayeio(SW1) Xopoivpa(LPM1)
amofAntov

Hapapetpor

pH - 7.26 7.77 8.10
E181k6 Bapog g/mL - - 1.03
TSS g/L 48.60 - -
VSS g/L 35.80 - -
TS g/L 52.40 191.77 156.23
VS g/L 35.83 183.68 113.41
Awivté COD g/L 23.02 285.12 11.64
Olxké COD g/L 62.50 327.64 150.83
Olxkég g/L 24.19 - -
Opyavikog C

Olxkoi g/L 8.12 2.67 21.94
YdatavOpokeg

Awhvtoi g/L 1.20 2.02 0.59
YooatavOpakxeg
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OMké N (TKN) g/L 3.36 19.79 3.99

Appoveké N g/L 2.39 11.77 2.46
(NH; -N)

Olkog P mg/L 863.50 111.00 4080
Awivtog P mg/L 21.68 40.00 70
Almn Ko o/L 2.87 - -

g VAT

AMKOMKOTNTO g CaCOg/L 12.38 4.96 18.49
VFA’s mg/L 7241.8 - -

“Tovropoypagics: SWI: [Maotepiopévo amdfinto ceayeiov and cpayeio Poocddv, LPML: Yypd yopdivpo amd
mv Ileppeperoxn Evomnra [IpéPelac.

Ta andfinto ceayeiov (SW1) yopoaktnpiotnkav oamd peydreg mocdTNTEG OPYOVIKNG VANG
KaOdC NTOV TAOVGI0 G€ TPMTEIVES Kol Aidia. EnUovTikd vynAr Tocotnto 1éc0o al®Tov 660
Kot @oo@dpov (2.46 xai 4.08 g/L, avtiotoye) mapatnpndnke oto vypd yopdivpo (LPM1) tov
delynarog. Télog, 1 cuvolikn akkaAtkdmra Tov 6&ivov LPM1 mapoampnOnke vynin o oxéon
ue dhovg Tovg dAlovg thmovg amofintmv (18.49 g CaCOs/L).
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Mivakog 3.2: XopaknpioTikég MOPAUETPOL GTEPEDV OMOPANTOV 7oL HeAeTHONKOV

Aoyovicd).
“TYmor
amopintov
Hapapetpor
pH

Ewwo Bapog
TSS

VSS

TS

VS

Awrvto COD
Olké COD

OMxkoi
YoatavOpakeg

Awivtoi

YoatavOpakeg

OMKO N
(TKN)

Appovieké N
(NHz -N)
Olikég P
Awivtég P

D awvéreg

AlkoMkoTnTO

Movéoeg

g/mL

% "WW
%WW
9/g
9/9
9/9

g/g

g/g

g/g

g/g

g/g

g/g

g9
CaCO4/L

OR

3.56
1.08

16.54
15.89
68.28
106.7
73.48

63.05

0.70

0.07

0.17
0.14
1.70

ZU

7.77
1.01

6.41
5.44
36.94
101.06
56.94

27.75

2.42

0.58

0.11
0.86
0.92
0.19

PO

4.74
0.92

16.95

18.47

18.47
103.13
66.44

6.31

0.88

0.17

0.23
0.18
0.58
0.17

PE

5.93
1.03

14.83
14.29
67.14
113.82
68.02

63.52

0.59

0.08

0.08
0.07

0.01

(ppodta Kot

EG

4.06
1.02

8.18
7.63
43.91
110.76
34.13

27.68

1.54

0.16

0.42
0.37
1.0

“Tuvropoypagisg: OR: moptokdh, PE: oyrady, PO: matéta, ZU: kohokvBaxy, EG: pearlava,’ Wet weight(WW):

vord Bapog.

Me okomod va diatnpnBodv v duvdpel avoAlolmTo To YOPUKTNPIOTIKA TOVG, T0 oTOPANTA apoD

derypatiotnkay, anodnkedTnkav Eexmpiotd otovg -18°C péypt ™ oTIyun TN XPHong Tovg 6To

ev AMyo mewpdpoto. To plypoto mov ypnowomomnkay o¢ Tpopodocio. otov kdbe

avtdpactipa, Sttnpninkay og yoyeio pe otadepn Oeppokpacio tovg 4°C.
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MMivakag 3.3: XapaxtnpioTiKég TopAETPOL GTEPEDY AYPOTOKTIVOTPOPIK®OV OTOPAIT®V TOL LETPNONKAV.

“TYmor
amopAntov
Hapapetpor
pH

Ewwé Bapog
TSS

VSS

TS

VS

Awrvto COD
O)lké COD

OMxkoi
YoatavOpakeg

Awivtoi

YoatavOpoakeg

OMKO N
(TKN)

Appovieké N
(NHz -N)
Olikég P
Awivtég P

D awvéreg

AlkoMkoTnTo

Movéoeg

g/mL

% "WW
%WW
g/g*DW
g/g DW
g/g DW

g/g DW

o/g DW

o/g DW

o/g DW

o/g DW

o/g DW
g CaCO3/L

CM

7.37
0.69

30.99
27.91
2.82
59.92
27.17

0.82

1.23

0.14

0.55
0.27
0.13
0.11

PM

8.24
0.199

73.43
56.19
481

70.79
22.05

1.06

1.23

0.21

2.08
0.36
0.39
0.67

SM

8.59
0.627

36852
28.56
5.49
96.74
36.63

27.75

1.05

0.07

0.32
0.09
0.34
0.34

PoM2

8.79
0.721

61.59
4511
9.05
80.38
22.48

0.95

1.68

0.68

2.03
0.53
0.63
0.87

¢ Yvovropoypagiss: CM:Bovotdoio, PM:yopdivpa, SMixonpid mpoPdrov, POM2:konpid movkepikdv omd v

Heppépera Aptac, ZDry weight(DW): Enpd Bapoc,” Wet weight(WW): vero Papog.
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2. Xevapw

H perém e pebBavoyéveong agopovoe Uiyuo OTOTELODUEVO OO  OYPOTOKTIVOTPOPIK(
OTOPANTO KOU UIYUO. YEOPYIKOV VTOAEWUATOV (TOPTOKAAL, KOAOKDOL, moTATH, OYAASL,
pemtlava). TVYKEKPIUEVE, TO OLYPOTOKTIVOTPOPIKY AOPANTO apOpoLSAY OTOPANTO LOVAS®V
¥0poctaciov, Povotaciov, ceayeiov kal opviBotpopeiov. Agttovpyncav tpeig puebavoydvol
OVTIOPOCTPEG. LTOV TPMTO, £YIVE YPNoN omoPfAnTov Povcstaciov Kot UIYHOTOS YEOPYIKOV
VTOAEWWUATOV, GTOV SEVTEPO UIYMUO TOCTEPIOUEVOL GPOYEIOD, POVOTAGIOV, YOIPOAVUATOC KOl
UIYLOTOG amofANTOV AQXOVIKOV Kol ¢POodTOV Kol 6TOV Tpito uiypo moptokaiion, fovctaciov,

XO1P0GTOGI10V, amofAntev Tpofdtmv Kat opviBotpopeiov.

2TV GULVEYELDN, 1) AITOPPON TTOL TPOEKVYE 0d TOLG Hebavoydvoug avTdpaoTNpes GVAAEYONKE
KoL QUYOKEVTPNONKE Ue 6KOTO TV UETEMEEEPYOCIO TG LE KOUTOGTOMOIMGN Kot Y10, Vo AGPet
uépoc ot omonon uéow peuPpavav. ‘Etor mpoékvoyav tpio cevapio — Runs , ta piyporta tov

onoiwv ancwoviCovion otov Ilivaka 3.4.

Ewova 3.1:Tpopodocieg tov Tpidv cevapiov.

ivakag 3.4: Xvotdoeig prypdrov yo ta tpia oevapla (Runs) pebavoyéveong.

Yevaplo Yvotacn Miypatog

Run | (Ayoia) 32% Ioptox. -32% Kokok. -31% Ilat.- 5% Bovort.

Run 11 33% Ioot.Zeay. -17% Bovot. -17% Xotp. -9%Ay\. -8%Korox. -
(ITpéPelar) 8%Merl. -8%llar.

Run 111 (Apta) 50% Iloptok. -12,5%Bovot. -12,5%Xo1p. -12,5%I1pop. -12,5%o0pvi0.

[pw v de€aymyn tov TEPIUATOV ELAPE YDOPO O YOPAKTNPIOUOG OADV TOV OTOPANTOV QALY

KOL TOV UYHATOV TOVG TOL ENPOKELTO VO, Ypnoiponon oy ota ev Aoyw melpdpata. ‘Enerta, ota
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TEWPAPATA TOL oKOAOOONGOV £yve 1 HEAETN NG OlEPYOTiag TNG ovoePOPlag YOVELONG TV

TOPUTAVO TPHOTO®V VADV 6€ PeEcOPILeg ouvonkeg (37°C).

2.1, Xevapwo Ayoiog
2.1.1. Xapaktnpiopés Miypatog

Run I (Ayoia) 32% Ioptox.-32% Kodroxk.-31% Ilat.-5% Bovort.

H emniloyn 1@V vIOGTPOUATOV TOV TPMTOV GEVAPIOL TOL APOPAE TV TEPLOYN ™ Ayaiog
Tpoyuatonombnke couemva pe ™ dabeciudmrd toug oty Iepipépeia g Avtikig EALGdac.
To ovykexpipévo piypa amoteieiton katd 95% amd epovTa Kot Aoyavikd, eved povo 1o 5% eival
Bovotacto. Ipdkettor yio évo moALL VTOCYOUEVO GEVAPLO KOOME To ATOTEAOVUEVO GLGTATIKG
TOL TOPAyovTal OA0 TOV YPOVO KOl O OPKETO WHEYAAEC TOoOTNTEG KAOMDC gival TAOVGIN GE

OpenTIKA Y10, TOVG UIKPOOPYAVIGHOVS Kol Yapaktpifovol amd vynAd opyavikd poptio.

2t ouvéXEwW, TOPATIBETOL O OYETIKOG TIVOKOC 7OV  aQOP TOV  YOPOUKTNPIGUO TOL
mpaypatomoonke. Ta QUOIKOYMNUIKA YOPOKTNPIGTIKA TOV MIYHOTOS KATOYPAPNKOV GTOV

ITivoxa 3.5.

IMivoxag 3.5: Xapokmpiopds Miypartog (Run 1).

Hoapéapetpor Run I (Ayoia)
pH 4.57
E10uco Bapog (g/mL) 1.0202
Adxarkomto (mg CaCO4/ L) -
TS (%) 7.80
VS (%) 7.26
TS (g/ L) 79.59
VS (g/ L) 74.13
O\k6 COD (g/ L) 76
Awvto COD (g/ L) 44.4
OMwcot YdatavOpaxeg (g/ L) 87.75
Awvtot YdotavOpares (g/ L) 21.5
Olwo Alwto (g/ L) 1.44
Appovioko Alwto (g/ L) 0.24
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Olcog Docpopog (g/ L)
Awvtog Daocpopog (g/ L)

0.72
0.37

O&éa(mg/L)

Acetic
Propionic
Isobutyric
Butyric
Isovaleric
Valeric
Caproic

1017.99

SOUQOVO LE TNV OVAADOT] TOV QUOIKOYN KOV YOPAKTNPIOTIKOV TOL UiyUaTog Ttopatnpnonike

evotoroyikn tiun tov PH yia ) Aettovpyio tov avtdpactipa poc. To piyua yapaxmpiotnke

OO VYNAN TEPIEKTIKOTNTO GE LOUTAVOPOKES, LYNAO 0pyovikd @opTio, UEI®UEVO TOGOTNTO.

o0&V KOl UNOEVIKT OAKOAIKOTNTO YEYOVOS OV amoTéleca OeTikd Prina mpog tnv vAomoinom

TOL GevVapiov LaG.
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2.1.2. Avalvon OomOTEAEOCHATOV NIYPHOTOS OmOPAMTOV  QPOVTMV, AUYOVIKOV KOl
fovotaciov og avridpaoTiipa cvveyovg Asttovpyiog (CH,-CSTR).

IMo v extédeon tov ev AOY® TTEPALOTOC Ypnoomomonke avtidpactipag tomov CH, — CSTR
TPOKEEVOL VO, TTpoypatonombel perétn tov otadiov g pebavoyéveone. H pehét apopodoe
utypa Bovotaciov, epovtav kot Aayavikov (95 : 5). O avudpactipog Asttodpynoe o€ Tpeig
ypovovg mapapoviic ovvolmkd HRT=37d, HRT=25d ko1t HRT=37d. O pebovoydvog
aVTIOPAGTIPOG ¥PNCIUOTOMONKE Yo TV Tapaywyn pedaviov.

Apyikd, o avtidpaotipog Aettovpynoe oe HRT=37d. Kot t1g mpdtec nuépeg Aettovpyiog Tov
TopovoldoTnke TPOPANUe Sappong e amotédecua va Kabvotepnoel 1 opodn évopén tov
newpauatoc. 1o eyque 3 (i) mopovoidletar o puOudg mapaywyng tov Proaepiov kot pebaviov
otov puebavoyovo avtdpactipa. O puOudc mapaywyng Proaepiov eixe, T mpdteg 14 Muépeg
Aertovpylog, apKeTEG ALEOUEIDGELS YEYOVOG TOV TPOKANONKE 0md TNV doppor OV VTECTN O
avTIOPaCTHPOC. XPEWoTnKeE €va ypovikd dtdotnua mepimov 37 nuepdv yio vo, otabgpomombei
10 Brooépro og 1.39 L/ L/ d, evd to pebavio o 0.82 L CH4/ L/ d.Katd ) d1dpkeia Tov TpdhTOL
VOPAVAKOD Y¥POVOL TOUPUUOVIG, CLCCOPEVONKOV GYETIKA WKPEG TooOTNTEG O&IKOD KOl
TPOMLOVIKOD 0EE0C KOl TEMKA HETA amd 24 nuépeg amodoundnkay eviehmg (oyfua 4 (iv) ). To
pH tov avtidpactpa datnpnOnke, pe apyikd wikpéc avéoupeimoslc, o€ otabepn Ty 7.36
(uéom Tn), (eympa 3 (i) ), émwg kar  aikaiikotta og 6709.2mg CaCO3/L (oynpo 4 (vii)).

21N GUVEYELD, Ol GUYKEVTPMOGELS OMKOV Kol S10AVToD ynuikd amortodpevov o&vydvov (T-COD
ko d-COD) otov avtidpactipo. avERdnkay cav anotéleoua TG aoTdbE0C TOV GLOTHUATOS
Moyw dwppong Odumg ypiyopa omokatoctdOnkav. Ilopatnphnke and v 30" nuépa
AELTOLPYIOG TOV OVTIOPAGTPO CYETIKN HEIMGT TOL OALKOV Kot dtaAvtov XAO (oynpa 4 (V). H
peimon Tov XAO og cuvdvacHo pe TNV Topaymyn Proaepiov 6Tovg avaepOPlovg avTdpucTipeS

etvan évoelgn pikpofiakng dpactnpidtntog kot cvykekpéva pebavoydvov Paxtnpiov.

[Mapampndnke pio onuavtikny peioon 1wv olkdv otepedv (OX-TS) katd 29.37% omd 28.60
g/L o€ 20.20 g/L evd o mTnTikd oteped (T12-VS) peiddnkav katd 23.89% ond 16.95 g/L og
12.90 g/L (oympa 3 (iii)). Téhog, o1 olwcoi vdatavOpaxes (T-CH)mapovsiacay, apyikd, apketég
avéoperdoelg oumg and mv 40" nuépa Aertovpyiag drtnpnOnkay oyetikd otabepoi (eyfquo 4
(vi)). Onwg avtiotoya kot ot dtahvtoi vdatdvOpakeg (d-CH) dwatnpridnkav ctabepoi kaboAn

™ dapketa tov HRT=37d.

X1 OLVEKEW, O AVTIBPUOTAPUS AEITOVPYNGE G€ VOPALVAIKO Ypdvo mopapovic HRT=25d. H
nocotTo. Tpoodociog Nrav 20ml/d. Zto oyfpae 3 (i)  mapovoidletar o pLOUOS TOPUY®YNG
Broaepiov kar pebaviov otov pebavoydvo avtwdpaotipa. O puBuog mapaywyng Proaepiov, tig
npwteg 40 nuépeg mepimov petd v oAiayn tov HRTrav apketd vyniodg, Omog ki m

napayny tov CH4 apketd wovomomtiky pe amotéiecpa va otabepornombei 1o frooéplo oe
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2.23 L/ L/ d evd 10 pebavio o 1.1 L CH4/ L/ d. Opwe, n gugdvion kémoiwv dVGAEITovpyiHv
(d10k0m  AVABEVOTG-OVAKVKAOPOPInG) 0mocTafEPOTOINGOY TO GUGTNUO WUE OTOTEAEGUO VO
oveo®peLodY onpovTikég TocdmTeg oéwv (oynua 4 (iv)) kot  mapaywyn va datapoydel
Kol ocap®g va peiwbel onuaviikd. Tnv 105" nuépo  Aertovpyiag tpogodotindnke o
avtdpactipog pe 250 mL amoppong pe okomd TV pelmon T@V 0EEMV KoL TV ETOVAUQOPY TNG
evotabelag Tov ovotnuatoc. [IapOnke delypo amd v amopporn, Omov petpnonkov to o&éa
kaOdc N ToGOTNTA ToLg YTV eAdyloT. H mapaywyn pe v mapodo Tov NUEp®V AdY® TNG
aotdBelog oV omoio giye eméAbel 10 cvoTHA, cuveY®DG pewwvotay. Kpidnke avaykaio M
aAlayn tov ypovov mopopovig o€ 37d. ‘Etor, 51 nuépeg petd v olloyr Tov vdpovAKoD
¥pOVOL mapapovic to Proaéplo otabeporombnke og 0.756 L/ L/ d xou 1o pebivio o 0.396

L CH4/ L/ d (oymue 3 (i) ).

Meté v 98" nuépa Asrtovpyioag (46 muépec upetd v olayn tov devtepov HRT)
TOAPOLGLAGTNKE CLGCMOPEVOT OEIKOD Kot TPoTiovikoy oféog pe amotélespo 1o pH otov
avtdpactipo vo pewwbel omd 7.74 (uéom TWN) TOL KLHOVOTOY GE YOUNAG emimeda
TpoKahmvTag actabsia oto cvotnua (eyque 3 (i) ). Kabnuepva pubuilotav ue v mpocdnkn
wkpmv moootrtov (2mL) KOH 1 NaOH ue okomd v otabgpomnoinen tov oty T tov pH
Aertovpyiog Tov avtdpactipo. Tekkd, LT amd TV QALY TOV XPOVOL TOPOUOVIC Kot 177
NUEPES AEITOLPYIOG TOL AVTIOPACTHPE OAL TO 0EEN, KATAVAAMONKAV GE OPKETE IKOVOTOUTIKO

Babud kot n wopaymyn otabepomon)Onke av Kol 6 YOUNAAL EXITEIA.

IMapatnpnonke peioon tov oMkdv otepedv (OZ-TS) péypt kot mv 98" nuépa Aertovpyiog kotd
32.5% and 42 g/L og 28.35 g/L,evd 1o mnukd oteped (T12-VS) mopéusvov o€ GYETIKG
ot0fepd emimeda. Metd v cLGGMOPEVON TOV 0EEMV, VINPEAV APKETEG OLEOLEUDGELS OTNV
oLOTHON TV GTEPEDY GTO GUCTNUA UE ATOTELEGHA TEMKA va. amodounBodv katd 36.91% amnd

48.35 g/L og 30.5 g/L kot va amokatootadel 1) 160ppomics TOV GLOTHKATOG VoTeEPO, omd 173
nuépeg Aerrovpyiog (oynpa 3 (iii)).

Apketég NTav ot aVEOUEIDNCELS KOl GTI) GUGTACY] TOV OAMKOD YNUIKG OTOLTOVUEVOD 0EVYOVOL
uéxpt kot v 91" nuépa Aertovpyiag tov avtdpoaotipa. Tig emdueveg 16 nuépeg (107" nuépa
Aertovpyiag) o COD pewwbnke kotd 21.05% omd 37.49 g/lL oe 29.6 g/L (oympa 4 (V). e
avtifeon pe 10 Swhivtd XAO mov mopépelve oe oxetkd otabepd eminedo pe pKpég
avéopewwoels. Metd v aAloyn tov HRT o€ 37d,10 oAikd kot To S10A0TO YNUIKAE OmaiToOIEVO
o&uyovo (T-COD kot d-COD) avénbnkav apketd yeyovog Tov amodelkvoel TV aoTadelo. o
glye eméAer 10 ovommua. Télog, ot olkoi kot SwAvtoi vdoravOpakeg (T-CH,d-CH)
TOPOVGIOGOV apKETEG ALEOUELDOES KBOAN TN didpketo Tov devTEpoL Kat Tov tpitov HRT (25d
ko 37d) pe anotéheopo v tédel vo unv amodounBovv kat vo koroAnEovv o€ Tipég 3.76 g/L T-

CH xa1 0.39 g/L d-CH (oyqpa 4 (vi)).
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Méypt kar v 108" nuépa Aettovpyiag to COD g Tpopodosiag gixe v Tiuf 76 g/L, evd ot
cuvéyela petpnnke kot puéxpt mv 177" nuépa Aettovpyiog avEndnke katd 19.57% oe 94.5 g/L.
H oArayn etvon mbavo va mpoypatonomdnke Adym tg dnpovpyiag vEag TPoQodociag ev HECH
Tov wePdpatos. To mtocootd apaipeong COD ya tic Tpateg 108 nuépeg Ppédnke 65% evod tov

EMOUEVOV NUEPOV UOMG 42% .

o ACHA(LLI)  mBiogas(L/LId)
HRT:37d i HRT25d | HRT37d

AL _ Tm

T i' 3‘ .-'5.15 o
o i e
p fu et 40

Biogas-CHA(L/Ly/d) - o
e
i TR T
¢
|

S0 T

- SO A 100 e T 0 .20(}.'
B e e s I |1 |1 ) S e

0 eTs@m mvsen
HRT:37d HRT:25d *“ HRT:37d

*, B

> R > L

* & ¢

4 e

4

: LS SN
i [ |

m;“-_?-'

:_::_::__:__:_::_:::::::::::Time(d)::::::::::::::::::::::::::::::::

(iii)
Yyqpa 3: (i) Hapoywyn pebaviov kat Broagpiov cuvaptiost Tov ypdvov, (i) pH, (iii) Zvotoon olkdv

KOL TTNTIKOV GTEPEDV.
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HRT:37 HRT:27d HRT:37d

)

e

N
=
N

 Alkallnlty(mg €aCO3/1.

(vii)
Yympoe 4: (iv) H napayoyn tov mmukov Amapov o&éov, (V) OMkd kat S10Avtd ynuikd omeitodtevo

o&uydvo katd TN didprela Tov TEWPAUATOG , (Vi) ATOSOUNGCT TOV OMKAOV Kol S0AVTOV vd0TavVOpaK®@V,

(vii) oAkodikotnTo 6TOV OVTISpOGTHPA.
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2.2. Xevapro IpéPelog
2.2.1. Xopoxktnpropoc Miypatog

Run 11 33%llaoct.Zeay.-17%Bovot.-17%Xo1p.-9% Ay.-8 %K ook. -
(Ipépela) 8%Mehtl.-8%llar.

H emoyn te@v vrootpoudtov tov dedTepov cevapiov mov agopd v meployn g [péPelag
Tpoyuatonominke cOUP®VE pe T JPESIUOTNTO Tovg otV TEPLoy. Ady® TOL UEYAAOL
apBpod ceoyeimv Kol TG HEYOANC TocotnTog amofAntov and avtd kabopictke 0 33% TOV
uiypotodg vo givol 1o opayeio, ®g KOTAAANA0 VTOCTPOUA. TN GUVEXELD, AOY® TNG ALENUEVNC
AYPOTIKNG TOpOy®YNS, To vtoAowmo 33% nepriapfdavel epovta (oyAdor) Kot Aayavikd (TotdTo,
peitlava, kolokvOy) kot to 34% meprhopfavel vypd amoPAnta fovotaciov Kot X01posTUGiov.
H vymAn mepiektikdtnta tov o@ayeiov oe opyavikd goptio (327.64g/1 TCOD) kvping alié kot
TOV VITOAOITOV VTOGTPOUATOV KOOMG Kl 1] TAOVGC0 TocoTNTe, 68 Opentikd Omwe almTo Kot
QPMOGPOPO KAOIGTA TO GEVAPLO KUTAAANAO Y10 IKOVOTTOTIKY wapaywyr Broaepiov. Télog, éva
TAEOVEKTN L0 TOV GLYKEKPIUEVOL GEVOPIOL Eival OTL GXEOOV OAO. TO VTTOGTPMOLUOTO OTO TO OTOIN

amoteAeital etvon dtaBésiia OA0 TO YPOVO, YEYOVOS TOL SIEVKOAVVEL T1) dUOIKAGICL.

21 ovvéyela, mapatifeton o oyetikog mivakag (Iivaka 3.6.) TOL APOPE TOV YOPOKTNPIGUO TOV

TPOYLLOTOTOM ONKE.

IMivoxag 3.6: Xapaktnpiopds Miypatog ( Run 11).
MapapeTpor Run 11 (IpépeCa)
pH 6.15
E10uco Bapog (g/mL) 0.9846
Adxarkomto (mg CaCO4/ L) 2387.5
TS (%) 7.239
VS (%) 6.56
TS (g/ L) 70.95
VS (g/ L) 64.58
OMk6 COD (g/ L) 61.1
Awdvto COD (g/ L) 16.2
OMwcot YdatavOpaxkeg (g/ L) 6.66
Awvtot YoatavOpaxes (g/ L) 2.95
Olo Alwto (g/ L) 9.315
Appoviokd Alwto (g/ L) 2.366
Olkog Doopopog (g/ L) 0.9438
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Awdotog Daocpopog (g/ L) 0.414

O&éa(mg/L)

Acetic 350.03
Propionic 2297.36
Isobutyric 321.59
Butyric 1118.53
Isovaleric 455.37
Valeric 19.13
Caproic -

SOUQOVO LLE TNV OVAADOT] TOV QUOIKOYN KOV YOPAKTNPIOTIKOV TOL UiYUaTog Ttopatnpnonike
O VYNAO amd T QucloAoyikn T tov PH yio ™ Aertovpyio Tov avtidpactipa pog e
amotélecpa va puOuiletar cvyvd ®ote va mapapével ota emBountd miaicion. To piyua
YOPOKTNPIGTNKE OO YOUUNAN TEPLEKTIKOTNTA GE VOUTAVOPAKES, ApPKETA VYNAD 0pYaVIKO QOPTIO,

QLGLOAOYIKT TooOTNTA 0EEMV Kol VYNAN aAkaAkoTTa (AdY® TG LYNANG TG Tov PH).

2.2.2.  Avalvon amoTELECHATOV RiYROTOS UmTOPANTOV PPOOTOV, LoYUVIK®OV, fovoTaciov,
TOGTEPLOUEVOD GPUYEIOV KOL YOLPOADNOTOS O OVTIOPUSTIPU GVVEX0VS Asttovpyiog (CHy-
CSTR).

Io mv extéleon tov ev AOY® TTelpdpotog ypnowomombnke avtdpoaotmmpag tomov CH, — CSTR
TpokeLéEVOL va mpaypotonomBel perén tov otadiov g pebavoyéveone. H peién frav yuo
10 utypo amotedovpevo ond 33% maoctepliopévo ocopayeio, 17% Povotacio, 17% vypod
xoporvpa, 8% korokvd, 8% peluldvo kot 8% motdta. Eivar onpoviikd va emonpovoel ot
npaypatonomdnke mooTEpioon Tov &v Ady®m caysiov otovg 70°C Yy 1 dpa vrd cvvexn
avéodevon pe okomd Vv peiwon Tov moboydvev pikpoopyavicpudv. O  avtidpacTtipog
Aertobpynoe o€ 600 ypdvovg mapapovig cuvorkd HRT=37d kot HRT=25d.0 pebavoydvog
avTIOPACTAPOG Ypnoilponomdnke ywoo v mopaymy peboviov. O avtidpactipag apykd
Aertobpynoe o€ vVOPAVAKO Xpdvo mapapoviic HRT=37d.

H ovoompevon mmrtikov Mmapdv o&éwv (VFA’S) otov avtidpactipa omd v évapén Tov
nepdpatoc frav pikpn. Xpedotnkay nepimov 20 nuépeg v va katavaiwbodv. To pH xad’
OAn 1t d1dpkel Tov mEPdpatog Satnpndnke oto 7.75 (péon tywn). Ilapovciace pio tdon
avEnong ouwg cvveymg puOloTav pe TPooHNKN WKPNG TocOTNTAS AcHeEVOLg VOPOYADPLKOD
o&éog (HCI 6N-2ml). Xpetdotke éva ypovikd didotnuo 30 nuepdv ya va otabeporombel 1o
pPH oe péon twn 7.5 (eyfpe 5 (i) pe amotéleopa vo peiwbel kot 1 oAKoAKOTTO. GTOV

avtwpaotipa og 8500 mg CaCO3/L (eyfqpa 6 (vii)). Zro oynua 5 (i) Topovoidletar o puOude
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mopoyoyng Prooepiov kot pebaviov otov pebavoyovo avtidpoactpa. O pvbudg moapaywyng
Bloaepiov elxe apkeTéc OLEOUEIMOEIC KOTA TN OUUPKELD TOL TPATOL VLOPOLAIKOD YPOVOL
napapoviic HRT=37d. Méypt kot tnv 25" nuépa Aettovpyiag 1o froaépto kopavdtay 6€ vVYnAd
emineda. g KMpokog tov 1 L/LJ/d. "Yotepa, Gpyioe vo UEIOVETOL KOlU &V TEAEL
otafeporombnke to Prooéplo og 0.63 L/LJ/d evd 10 pebavio oe 0.37 L CHY L/ d, dnwg

eaivetol oto eynpe. 5 (i).

Iapatnpnnke peimon tov oAkod Kot S1AvTod YMuKd amartodpevov o&vydvov (T-COD kot
d-COD) péypt v 45" nuépa Aertovpyiog katd 20.56%. H peiwon tov XAO og cuVELOGHO UE
™mv mopoyoyn Ploaepiov otoug avaepdflovg avidpoaotipeg eivar EvoelEn uikpoPlakng

dpaoTNPLOTTOG Kot GLYKEKPIUEVE pebavoyovmv Paktnpiov (eyqua 6 (V) ).

X1t ovvéyela, mapatnpnonke péypt kat v 19" nuépa Aertovpyiog pio onpovtikn peioon tov
oMkdv otepemv (OX-TS) katd 36.52% and 35.60¢/L oe 22.60¢/L evd to wTntikd oteped (ITX-
TS) pewdnkov kot 48.78% oamd 26.65 g/L o 13.65 g/L mapdro Tig 0pKETEG AVEOUELDGELG TOV
vapEav. And v 20" nuépa Aettovpyioag Kot ETEITa APYIoAV VO, GLGCMPEDOVTOL Kol TAAL 0EEn
Kot og cvvovacud pe mv avénon tov pH emibe actdbeln oto cHotuo pe omoTélecua ™

ONUOVTIKY pueiwon g mapaymyng (eyfqua 6 (iv) ).

Télog, N amoddunon Tov oMKdV vdotavOpdakov péypt kat v 25" nuépa ftav 38.14% and 5.9
g/L o€ 3.65 g/L, ev®d o1 GUVEXELN TOPOLCIAGTNKE GVOBOC KOl 6TOVG SLHAVTODGS VIATAVOPIKES

YEYOVOG TTOL VITOdNAGDVEL TV acTddELn ToV Bpiokdtav To cvotnua (oynqua 6 (Vi) ).

O pebavoydvog avtidpactipag Aertovpynoe amd v 45" nuépa pe VEPULAKO YPOVO TAPUUOVAS
HRT=25d .H tpogodocio. mAéov ftav 20 mL/d. Xto oynua 5 (i) mapovoidletoar o puOuodS
napayoyns Proagpiov kot pebaviov otov pebavoydvo avtdpactpa. Tig mpdteg 10 nuépeg petd
mv adhoyn tov HRT (uéypt ko v 53" nuépa) o pubudg nopaywyng Broagpiov awéndnke
apketd. H mapayoynq Prooepiov dpyloe vo peudvetol OMUOvIKG TiG emopeveg 7 mMUEPES.
[paypotomom|nke €heyyog kot NAmoTOONKE TMOG 0 EVEPYOS OYKOG TOV AVTIOPAGTNPO ElxE
pewbet apretd. Etol, tpopodothfnie pe oAdKANpN TNV TOGHTNTA TNG OTOPPONG KoL Y10 Lot
efdopdda dev mhpbnke delypa pe okomd TNV EXOVAKOUYT TOV GUOTHUATOS. XPEWOTNKE £val
YPOVIKO dldotnpa 25 nuepdv yio va enaveéABel 1 tapoywyr Proaepiov kot pebaviov (oyqua S
(i) ). Ev téhel, petd omd avéopeidoelg mv 110" nuépa Aerrovpyiog otabepomombnke 1o
Broaépro o 1.28 L/ L/ d xau to pebavio og 0.75 L CH4/ L/ d. H péyiom tyun tov Proagpiov
noapovoldotke Vv 153" nuépa Aertovpyiog pe tuq 2.12 L/ L/ d kot o pebdvio pe tipn 1.24
L CH4/ L/ d. 1o oyfpa 5 (ii) ancwoviCetar to pH 10 omoio datnpnnke oe vynAd eninedo pe
péon twn 7.77. Kotd 1 dudpkeln tov mepdpotog mopovoiale plo tdon avénong, e
arotélecpa vo pubuiletar cuveymg pe v TPooHNKN UIKPNHG TOooOHTNTAG VOPOYAMPIKOV 0EE0G

(2mL mepinov), dmmg avTicTor)o Kot 1) OAKOAMKOTNTO TOUPEUEIVE GE DYNAG EMITES [LE UECT] TIUN
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12000 mg CaCO3/L (Adym vynAod pH) (eyfqpa 6 (Vii) ). Ocov agopd ta atnTtikd Amapd o&éa,
N OUGTOCYT, TOVG OPYIKA TOPEUEVE CONUOVIN OMOG TPOG TO TEAOG NG AEITovpyiag TOv
aVTIOPACTHPO GLGCMOPEVONKAY TOGOTNTEC 0EIKOD 0EE0G OULMG YPNYOP 1) LEYOAVTEPT TOGOTNTA

ToVG KatavolmOnke (eyfqua 6 (iv) ).

IMapatnpndnke pio peimon tov oAkod ynuikd omortoduevov o&vyovov (T-COD) péypt ko v
118" nuépa Asrtovpyiog. Xt OULVEYEW, TOPOVCIACTNKE ONUOVTIKA OOENGCN YEYOVOS OV
opeiletar oty aotdbelo wov eiye enélbel to cvomua. IMapdAinia, to dwwivtd XAO (d-COD)
Kopavinke oe otabepd eninedo péypt ko mv 118" nuépa, mapovsidlovtac mpog 1o TéAog pio

avEnon g tééng tov 27.76% (oyfua 6 (V)).

Mopampnnke pio onuovtikn peioon tov olkov otepedv (OX-TS) «atd 37.72% oand 45.2
g/L ot 28.15 g/L evéd onuavtiki Ntov kol N peioon tov nmrikov otepedv (TTZ-TS) kotd

37.63% om6 29.1 g/L o 18.15 g/L (oympa 5 (iii) ).

Téhoc, 660V a@opd Tovg oAkovg vdatavOpakes, uetd v oAlayn tov HRT uéypt ko v 93"
nuépa Asrtovpyiag pe pkpég avéopsiwoelg katénée oty un tov 4.99 g/L. Tig endpeveg
nuépec n obotaon TV oMkdv vdatavOpdkmv avERdnke onuaviikd pe v 109" nuépa va
MaBouvv v vymAotepn Ty 8.29 g/l amd dmov amodoundnkov Emc 1o TEAOG TV TEPUUATOV
Kotd 32.56%. Avtiotoryo, Kot ot dwAvtoi vdatdvOpokeg pe vynidtepn Ty Tovg ™y 109"

nuépa (0.74 g/L) amodoundnkov katd 37.23 % oe tipn 0.46 g/L (eympa 6 (vi) ).

Kaf’ 6An ) d1dpKelo Tov TEWPALATOS TPOYLOTOTOMONKE HETPNOT TOL YNUIKA OTTOLTOVLEVOL
o&uydvou g Tpoeodociog. Méypt kot v 45" nuépa Aertovpyiog To COD g tpopodociog eiye
mv Tn 61.1 g/L,evéd ot cuvéyela petpridnke kot uéxpt mv 170" nuépa Aettovpyiog ovEnonke
kotd 19.93% og 76.31 g/L. To mocootd agaipsong COD yio 11¢ npdreg 45 nuépeg Ppébnke
49.22% evid Tov emopevov nuepdv polg 8.41%.To pukpd ToGoGToO apaipeong HUEXPL KOl TNV
170" nuépa Aertovpyiog opeiletan oty aot@belo. TOL CLOTAMATOS KAODG TO YMUIKG
ATOTOVEVO 0EVYOVO TAPOVGINCE OPKETES AVEOUEIDCELS LE OMOTEAEGLLO TO TTOGOGTO APAIPESNS

eV TéAEL va ival EAdYLOTO.
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Yympe 6: (iv) H napaywyn tov mmtkov Amapov o&éov, (V) OMkd kat S10Avtd ynuikd omeitodievo
0&uyovo katd TN d1dpKelo Tov TEPAUNTOS , (Vi) Amoddunon tov oAMkdV Kot 310Avtdv vdatavipdkwy,

(vii) aAxaAikdTnTO GTOV OVTIOPUCTHPO.

2.3. Xevapo Aptag
2.3.1. Xopoktnpiopos Miypatog

Run 111 (Apta) 50%Illoptoxk.-12,5%Bovot.-12,5%Xo1p.-12,5%I1pof.-12,5%0pv10.

H emtoyn tov vmootpopdtov tov 1pitov cevapiov mov aeopd v mepoyn s Aptag
npoypatorombnke ocoppmva pe ™ dwbeoipudmtd tovg oy Ileppépeta. To ouykexpévo
plyno amoteAeital katd to MUIOL Omd EPovTA (TOPTOKAAL), EVAD TO VIOAOUTO OmMO GTEPEN
anoPfAnta Povctaciov, yoipootaciov, mpoPdtwv kot opviBorpogeiov. Ilpdkertar yio éva
VROGYOUEVO GEVEAPLO KAOMG T OMOTEAOVUEVO VITOCTPAOUATE TALPAYOVTOL OO TOV ¥pOVO KOl GE
apkeTd peydieg mocotTeG KAOMDS gival TAoVGo0 Gg BpenTikd cLGTATIKA Kot yapakTnpifovtal

OO GYETIKA VYNAO 0pYOaVIKO (POPTIO.

2m ovvéyeln, mopatifetar 0 OYETIKOG TIVOKOG TOL  O0QOPA TOV YOPOKINPIGUO 7OV
npoypatorombnke. To QLOIKOYNUKE YOPAKTNPIOTIKE TOL MIYHATOS KOTOypAONKAV GTOV

IMivoxa 3.7.
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Mivaxag 3.7: Xopakmpiopdg Miypatog (Run 11).

Hapaperpor Run 111 (Apta)
pH 6.71
Educo Bapog (g/mL) 1.0088
Alkolkomto (mg CaCOg/ L) 1262.5
TS (%) 5.08
VS (%) 4.17
TS (g/ L) 51.26
VS (g/ L) 42.1
O\k6 COD (g/ L) 39.8
Awivto COD (g/ L) 20.3
Olwoi YdatavOpaxeg (g/ L) 14.25
Awotoi YdotavOpaxeg (g/ L) 8.05
Ol Alwto (g/ L) 1.3
Appovioko Alwto (g/ L) 0.23
Olkoc Doogopog (g/ L) 0.838
Awdtog Doopopog (g/ L) 0.49
O&ga(mg/L)

Acetic 1147.69
Propionic -
Isobutyric -
Butyric -
Isovaleric -
Valeric -
Caproic -

2OUQOVO [LE TNV OVAADOT TOV QUGIKOYNUK®OV YOPOKTNPICTIKOV TOL HYUATOS Topatnpnonke
vynAoTEPT TN Tov PH amd v emBounTn, YEYOVOg TOL dEV TPOKAAESE TPOPANUA apyOTEPQL.
To piypo yopoktnpiommke vy 10 TEPEYOUEVO TOL GE VIATAVOPAKES, OpYaviKO @opTio,
TocOTNTA 0EEMV KOl TIUN aAkaAkotnTog. H televtaio kiviOnke oe puololoyikég Tiés, yeyovocs

7oL anotédeoe BeTikd P Tpog TV VAOTOINGT TOL GEVAPIoV.

2.3.2. Hopoyoyn pebaviov oamd piypo aypoTOKTIVOTPOPIKAOV KAl  YEDPYIKAV

VTOLEPPRATOV 6€ avTIdpacTiipa cuve ovs Asttovpyiog (CH,-CSTR).

Mo v ektéheon tov gv AOYOL TEPANNTOG Ypnolpnonomdnke avtdpactpag tomov CHy —

CSTR mpoxeévonv va mpaypotorombel perétn tov otadiov tng pebavoyéveong. H perétn
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NTOV GE PYLLO OTEPEDY AYPOTOKTNVOTPOPIKAOV amofAntav (amdPfAnta xolpostaciov, TpoPdtwy,
TOVAEPTIKAOV KOl BOOEOMV) Kol YEOPYIKOV VTOAEWUATOV (TTopToKaM) pe Tocoatod (50 : 50). O
avTIOPOoTAPAG AEITOVPYNGE G€ dV0 VIPOLALKOVG Ypovovg mapapovig (HRT:37d ko 25d). O

uebavoydvog avtidpactnpag xpnoioroinke yio v Tapaymyn pebaviov.

Apyicd, o ovudpaotmpog Aertovpynoe oe HRT=37d. H mocdémrog g kabnuepvig
tpopodociag Nrav 14ml/d. H tpopodoscia tov puebovoydvov avtidpaotipa mepleiye undevikég
TOGOTNTEG TINTIKOV AIMOP®V 0EEMV YEYOVOG TO omoio Ntov Oetikd ywoo v mopeio. Tov
nepauatoc. Onog gaivetol ko oto oyfua 8 (iv) pikpéc mooodmTeg 0EIKOD Kal TPOTLOVIKOD
0EE0C e@AVICTIKOY, OU®S YPAYOPO KATAVOADONKaY péypt kot Ty 66" nuépa Asrtovpyiag. v
nopeia Tov mEpdpatog, to PH dampnbnke oto embountd eninedo (eyque 7 (i) ) ue tipn 7.34
(Héom Tun), OT®G KOl 1 OAKOAMKOTNTO, ToPEREIVE GYedOV o€ otabepd emimeda pe péon Tun
4552.08 mg CaCO3/L (oynuo 8 (vii) ). 10 oyfua 7 (i) mapovoialetor o puOUdS TOPUY®YNS
Broaepiov kar pebaviov otov uebavoyovo avtidpacmmpa. O pvoude mapaywyng Proagpiov giye
OPKETEC AVEOUEIDCELS KATH TN OEPKELD TOL TEPAUATOS. XPEWGTNKE Eva YPOVIKO dtdoTnua 65
nuepdv dote 10 Prooéplo telkd vo otabepomombei oe 0.3857 L/ L/ d xor 10 pebévio oe
0.21L CH4/ L/ d. H oVotoon tov Proogpiov aviyvedtmke otn uéylot tiun e v 45" nuépa pe
0.473 L/ L/ d av xou oty mopeia peidbnke kotd 7.7% xat telkd otadepormombnke tny 65"

nuépa pe ovotoon 0.3857 L/ L/ d.

Iapatnpndnke peimon tov oAkod Kot S1aAvTod YMuKd amartodbpevov o&vyovov (T-COD kot
d-COD) an6 v 24" nuépa uéxpt kor 56" nuépa Asttovpyiog katd 19.4% oand 37.87 g/L oe
30.52 g/L o kotd 63.32% amd 2.25 g/L oe 0.83 g/L avtiotoya. Tig mpdteg nuépeg
Aertovpyiag mapovoidotnke pio oxetikn ovéEnon tov d-COD kot T-COD, mov gvdeyopévag vo
opeileTOl GTO SWICTNUO TTOL YPEWCTNKOV Ol UIKPOOPYOVIGUOL Yo VO EYKAMUOTIGTOVYV GTO
oLVONKES KOl OTIG O1AQOPES dLGAELTOVPYiEG TOL GLoTAUATOG (dlappor), YaAoouévo ritter
pétpnong). Ev téher, n peiwon tov XAO oe cuvdvacud pe v mapoyoyr] Pooepiov otovg
avaepoflovg avtidpactpes elvar €voelln KpoPflakng OpacTnploTTOS Kol GUYKEKPLUEVO

uebavoyovav Baxtnpiov (eyfqpua 8 (V) ).

H nocotmta tov otepedv avénbnke v mpdtn efdopdda Aettovpyiog Kabmg 1 Tpopodocia Tov
aVTIOPACTHPO YO TO GEVAPLO TNG APTOg Tepleiye peydreg moocotteg otepedv. [lapatnpndnke
pia peimon tov oMkev otepedv (OZ-TS) katd 24.28% and 38.5 g/L og 29.15 g/L kot 10V
TMTIKOV Mmapdv o&éwv (T12-VS) katd 23.92% and 25.5 g/L o 19.4 g/L. Tevikd, mapoin ™
peimon mov mopatnpnOnke vaPEay TOAAEG OLEOUELMOES KATA TN SIUPKELD TOV TEPALOTOC

YEYOVOG TTOL OQEIAETAL 6T PVON TG TPOPOSOGiag Omme avapépdnke Tapamdve (eyfqpa 7 (iii) ).

Télog, ot ohkol kot dweivtoi voatavOpakeg (T-CH, d-CH) mapépewvav oyetikd otabepoi. Ot

oAol voatdvOpakeg opylkd mopovoiacav pio adENorn yeyovos oL OQElAeTol OTN UEYAAN
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TOGOTNTO TOV GTEPEDV TNG TPOoPodociac. Evd otn cuvéyeia dtatnpnbnkav ce oyetikd otabepd

enineda. Ev télet otabepomombniav ota 5.28 g/L T-CH «on 0.09 g/L d-CH (oynpa 8 (Vi) ).

11 GLVEXEL, O avVTIOPAOTHPaG Asttovpynce og xpovo mapapoviic HRT=25d. H moodmta g
Kabnuepwng tpogodociog avéndnke ota 20.1ml/d. 1o oyfpa 7 (i) mapovcidletor o pvOudg
napayoyng pebaviov kot froogpiov atov pebavoydvo avidpactipa. O pvOUdS TOPAY®YAG TOV
Broaepiov mapovoince apketéc avéopeidoelg katd tn didpkewa Tov 2°° HRT, dumg 120 nuépeg
petd v aAloyn otabepomomOnke teAd oe Proogpio 1.09 L/LJ/d wor uebavio 0.57
L CHy/ L/ d. H younlotepn ovotoorn Prooepiov kot pebaviov gpeoviomke v 121" nuépa
Aerwovpyiag (0.675 L/ L/ d xou 0.352 L CH4/ L/ d).To Proaépio mapovcioce ) péytom tiun
tov TV 143" nuépa, 78 nuépec petd v alkayn Tov ypdvov Topapovig, ue tiuq 1.354 L/ L/ d.
Ta wmtikd Mmopd oéa amd v 86" nuépa Aertovpyiog kat £nerto mapovsiocay pio téon
avénone. Zvoompeddnkav 1ocotNTeS 0E1IKOD Kot TPOToVIKoD 0&EE0g mov amd v 101" nuépa

Gpy1o0V Vo LELOVOVTOL KOL VO ETAVEPYOVTOL Kol TUAL o€ YaunAd eninedo (oymua 8 (iv) ).

Iapatnpndnke 11 npdteg 20 Nuépeg oo HRT=25d, 10 ohkd XAO (T-COD) peiwbnke kotd
14.81% amo6 19.38 ¢/L o 16.51 g/L émwg kot to dtolvtd XAO (d-COD) katd 46.19% omnd 3.55
g/L og 1.93 g/L. Ztn ovvéyeia, uetd mv 87" nuépa Aertovpyiog 1o ohkd kot dadvtd XAO
Eexivnoav va avEdvovtal apKeTd yeyovog Tov TpokANOnKe amd cLGCOPEVOT TTNTIKOV MTAPDV
oféwv. Ev télel, d¢ peimbnke apketd kol otabdepomoOnke e apkeTd VYNAL ENimedn 6€ GYEo
LE TO OPYIKO YEYOVOG OV EVOEXOUEVIC VO OQEIAETAL GTNV UEYAAT TOCOTNTO TOV CTEPEMY KO

™MV adLVapio KATavIAmGTG TOVG amd TOVG WKPoopyavicpovs (eyqua 8 (V) ).

Hapatnpnonke pio onpovtiky peioon twv oMkov otepedv (OZ-TS) katd 27.92% amnd 42.87
g/L oe 30.90 g/lL omd v 85" péypt mv 106" nuépa, evd ta mmtikd oteped (112-VS)
peiwnkov opketd kord 45.34% amd 32.2 g/L o 17.6 g/L oto 1610 ypovikd ddotnua. Xt
GULVEYELD, VIINPEAY OPKETEG AVEOUEIDCELS TOV GTEPEDV LE PEYAAN TAGT avENong WéEYPL Kat TO
TEA0G TOL TEPauatog domov katéAnav og 38.9 g/L OX o 28 g/L 11X (oyqpa 7 (iii) ).
SOUTEPAGHLOTIKA, Ol TOGOTNTEG TOV GTEPEDY KOOOAN TN SLUPKELN TOV TEPAUATOG EUTONLOV TNV

OpLOAN Agttovpyio Yeyovds 1O 0moio TPoKAAESE aOENCT] G€ OAOVG TIG VIO PETPNOT| TAPOUETPOVG.

Ev kotaxAeidt, or dwoAvtoi kot ot odkoi vdatavOpakeg (T-CH, d-CH) kaboAn t didpkeia Tov
de0TEPOL YPOVOL TAPOUOVIG TTopovsiocay avEnon pe telkh tiun v 184" nuépa Astrtovpyiog

va, givon 7.66 g/L T-CH ko 0.35 g/L d-CH (eyfqpa 8 (vi) ).

KoBoAn m ddpkelo Tov TEPAUATOG TPAYLOTOTOWONKE HETPNOT TOL YNUIKG OTOLTOVUEVOV
o&vyovov g tpogodociog. Méypt kot v 65" nuépa Asttovpyiog to COD g tpogodociog eixe
mv tun 39.8 g/L, evd ot cvvéxela petpinke GAAeg dvo Qopég Kot Ppébnke oty T TOV
54.03 g/L  uéypt xar mv 120" quépo evd avéndnke oe 82.42 g/L éwg kou 10 TEPAC TOL
nepdpatoc. To mocootd agaipeong COD yia tig mpadteg 65 nuépec Ppédnke 26.43% evod tov
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emopeveV Nuepdv poag 36.35% xai 26.54% avtictowya. H tpogpodocio kpibnke avaykaio vo
OYNUOTIOTEL amd TV apyn Kol vo. opoyevomomnfel kaAdtepa Kabdg N evon e AOy®m ™G
UeydAng mocoTag oTepE®V dev fonbovce TNV KATUVAA®GT) TOLG OO TOVE UIKPOOPYOVIGUOVG

LE OTTOTEAEGLOL VO, VTTAPYOVY OPKETEG AVEOUEIDGELG OTIC VIO LETPTOT| TAPUUETPOVC.
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o eabamy
2o THRT:37d HRT:25d

(vii)
Yympeoe 8: (iv) H napaywyn tov mttkov AMmapov ofémv, (V) OMkd kat S10Avtd ynuikd omeitodievo
o&uyovo katd TN d1dpkelo Tov TEPAUNTOS , (Vi) Amoddunon tov oAMKkdV Kot 310Autdv vdatavipdkwy,

(vii) aAxaAikdTnTO GTOV OVTIOPUCTHPO.

3.  Mzera-enelepyacio yovevpévov vToAEippOTOG

To televtaio xpovia, T0 Proaéplo amoKTd OAO KOl LEYAAVTEPT) CTLOGI0 KOl EVOLULPEPOV M TNYN
NAEKTPIKNG Ko Oeppukng evépyelng. H avagpdPia ovyydvevon, 1 cvuvovacpévny omiadn
avaepoPo ydvevon (AX) d00 1| TEPICCOTEPMY VIOGTPOUATMOV, EVOL 0L 1OAVIKT ETIAOYY| TOL
EMKEVIPAOVETOL GTNV OVAUELEN VTOGTPOUATOV LLE OKOMO TNV EKUETAAAELON T®V EMBLUNTOV
YOPOKTNPICTIKOY TOVG (OOTE VO EEMEPACTOLV TO WEIOVEKTAMATO TNG OMANG avaepOPiog
xoOvevons kol vo PeAtimBel 1 otkovolk PlOGILOTNTO TOV LOVAS®V TAPOy®OYNS EVEPYELNG,
AMOY® ™G vynAotepng mopaymyns peboviov. Ilapdrho mov ot TeyviKéG Kol ot AVGES Yo TNV
emeCepyacio tétoov €idovg amoPArtov vIapyovv, N epapuoyn toug eEaxolovbel va votepel
AOY® ™G avENUEVNG XOPIKNG S10.6TOPAG TV HOVAS®V Tapay®mYNS TOVG, TOV UIKPOL HeyEBovg
TOVG KOl ETIGTG TOV EMOYIKOV YOPOKTIPA TOV amOPANTOV aLTAOV. 26 €K TOVTOV, Ol TEPIGGOTEPES
nocotnteg e&akolovfovv va datiBevTol o VOULEG KOl TOPAVOLES YOUOTEPES LE OTTOTEAEGLOL
Vo pLTTAVOLV TO £30(POG KOl TOV AP HECH TNG AVEEEAEYKTNG avaepOPLoG YMVELONG, TNV onoia

veioTOVTOL

Hopddinia opms, 1 avénon tov apBpod tev povddwv mapaywyng Prooepiov oe Mecoyelakég
xopeg 6mwg N EAAGSa, amortel pia véa mpoomdfela kot LEAET OYETKG pe TN dayeipion g
OTOPPONG OV TOPAYETOL OO TOVG OVOEPOPLOVG YOVELTNPES. LTNV TOPOVGH KOTAGTOCN Ol
eKpoég G avaepoflag ymvevong dlatibevtol, ympic mepaitépw enefepyacio oe £30PIKOVG
amodéktec. Opme, vmdpyet po TAnddpa emhoymv enelepyaciog g avaepoPfilog amoppong Kot
10 €ldog g TeYvoAOYing mov emdéyston Tehkd e&apTdTon Kupimg amd Ttov Pabud Tov

emBountov kabapiopod. Mo teyvoroyio emelepyaciog TOL YPNOYLOTOLEITOL EVPEMG Y10 TOV
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KkaOapiopud amofANTOV Kol 0CTIKOV AVHAT®OV gival 1 OOnon Héc® GLGTAUNTOG HeRPpoavdv
(Waeger F. et al., 2010) n omoia yopoxtnpiletalr ®¢ évog TMOAD OTOTELEGUOTIKOC Kol
OIKOVOUIKOG TPOTOG S10MPICHOD OL®POVUEVOV 1 OOAVUEV®Y CGLGTATIKMOV GE £VOV OADTY.
[Ipdkerton emiong ywoo por péBodo mov mapéyel T OVVOTOTNTO ETOVOYPTCLOTOINGNG TOV
ene€epyacpuévov vypol Kol ¢ avaktnong moAdTiumy cvotatikev (Scholz W. et al., 2003).
[ToAAEG pedéteg pe ypnom pepppavav dmdnong £xovv AGPet xopa, He TEAKO 6TdY0 T Heiwon
TOL OpYOVIKOD @optiov TeV aypotoftounyovik®v amopfintev (Garcia-Castello E. et al., 2010).
H dmbnon péocwm pepPpavav enitpénel € OpIoHEVEG LOVO EVOGELG Vo, S1EADB0VY LEGH aTtd QVTEG,
avaAoya LE TIC PLOIKEG Kot / 1 YMUIKES 1010TNTEG TOvG. Ot pepPpaveg Tumikd omoTeA0VVTOL OO
€VaL TOPDOEG VITOGTPOUN E £Va AETTO GTPDOLO GTOPASAG OTNV EMPAVELX TOV 0T010L AapPdvel
YOPO 0 SOPIoUOC. YTapy ovv didgopol tomol ddnong avaloyo e 1o péyebog twv moOpwV
™S UeUPpavng mov ypnoomoleital. XNV mapovod UEAET ypnotpomomdnkoay dvo Tomol
puepppovav: vaepdmdnong (UF) kot vavodmbnong (NF), ov omoiot ypnouomolobvior o€
dlepynoieg Ol mPIGHOD Kol GUUTOKVEOONG LOKPOUOPI®V Kol KOALOEWIDV TOV EUTEPIEXOVTOL GE

Abpota.

Tovtdypova, T0 oTEped KAGoUa TNG OVOEPOPLOC OmOPPONG amd TN YDVELGN TOV
OYPOTOKTNVOTPOPIKOV ATOPANTOV UTOPEL VO OTOTEAEGEL |10, EVOAAUKTIKY TTNYT OPYOVIKNG VANG
vy 1o £dagoc (Catroux G. et al., 1983), (Lue-Hing C. et al.,1992), evd avtibeta ot
TePPaALOVTIKEC emmTdoel amd Tig oveEéleyktn ko vrepPorkny d1d0ecr| Tov € YDOPOVG
VYEIOVOUIKNG Topng ivar onuavtikég (Angelidaki 1. et al.,2003). EmumAéov, 1 xprion tov yopic
Koo TpoemeEepyosio evEyel KvdOvoug AOYm TV THOVOY PLTOTOEIKOV 1| TABOYOV®V 0LGLDY
nov pmopet vo mepiéyxet (Chazirakis P. et al., 2011), (Ahmad R. et al.,2007). Q¢ ek tovTOUL,
OmOKTA pHeYdAN onuociol Kot OIKOAOYIKY avayKn 1 €0PECT LG OLKOVOULKO OTOOOTIKNG Kol
Buboyng teyvoloyiag yia v enegepyacio tov. H xounootomoinon amoteAel pio tétow Adon,
dedopévou Ot Oyt povo Ponba oty enilvon tov TpoPAruatog g dtibecr|g Tov, alAd Topdyet
emiong éva yxpNoUo TeAMKO mpotov (koumodot). Katd t AMmacpatonoincn, ot opyavikés eVvMoeLg
petaoynpatiCovior pEcwm Sdo K@V POYNIKOV KOl QUOIKOXNUIKOV avTOpAcE®V GE o
ToAOTAOKO Ko oTafepég opyavikd viwkod (Pare T, et al., 1998), (Garcia C., et al.,1993), evd o
PLOUOG TOV OVOTEP® avTOPAcE®V EAPTATAL OO TN PVGT TOV VAIKMV TOL YPTGLOTOI0VVTOL
Kot T ovvOnKkeg TS depyaciog Koumootonoinone. H @von g tog, to €idog kat n avaioyio
TV pypndtov arofAitov mov Oa ypnoonomBodv ywoo Koumootonoinon o ennpedosl v
TOYOTNTO TNG OVTIOPUONG AMOGUOTONOMNGONG KOl TNV TEAIKY TOLOTNTA TOL KOUTOCT. 211
CUYKEKPLUEVT] EPYOCIN, 1) KOUTOGTONOINGT TOV GTEPEOD KAGGLOTOG TNG 0vaEPOPLOG amoppons
evioyvnke pe tn ypron youookoinkov tov gidovg Eisenia foetida ywo ta omoia €xovv yivel
OPKETEG PEAETEG OYETIKA LE TNV SLVATOTITO TOLG VO LETATPETOLVY TIG avaepOPiec Adomeg og

npoiovta mpootifépevnc a&iag ((Elvira C, et al.,1998), (Kaushik P, et al.,2004), (Gupta R, et
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al.,2008)). Qotdéco meplopiouéveg €ival o1 PEAETEG YO KOUTOGTOMOINGT ME TN Y¥pNom

YOLOGK®ANK®OV ToL oyeTilovtal pue v otabepomoinon g avaepofiog Avog.

O wvplog otdY0g avTNG TG UeAETNG NTav va a&lodoyndel 1 ekUETAALELON KOl TEPUITEP®
dweipion g omoppong amd Tpeic avaepoPlovg  HeBOVOYOVOLG  OVTIOPAGTHPEG OV
emeepyaloviav UiyHo OoypOTOKTNVOTPOPIKAOV OTOPANTOV KOl YEMPYIKOV VTOAEUUATOV.
YuyKkekpluéva  ypnollomomdnke 1M €Kpon WOV  GLAAEYONKE amd Tovg UeBavoyovoug
aVTIOPACTHPEG TTOL apopovcay Ta cevapia ¢ Ayaiog, [Tpéelag kar Aptag. Ot avtidpoactipeg
AEITOOPYNGOV GE GUVONKES HOVIUNG KOTAGTAGNC, GE VOPUVAIKO ¥POVO TAPUUOVIG 37 MUEPOV
Kot 25 nuepdv ko kato omd pecoeireg cvvinkeg (37°C). H peboavoydvog amoppor] mov
TpoNAle omd 10 cevaplo ¢ Ayaiag mpoékuye VOTEPO amd avaePOPLO GLYXDVEVOT| UiYUOTOG
ue ovotoon 5% Bovotdoio — 32% I[Moptokdit - 32% kolokvdt — 31% Iartdra. H pebavoydvog
amoppon] mov mponAibe amd to cevapio g I[IpéPelag mpoékvye Votepa amd avoepoPio
ovyyovevon piypatog pe obvotoon 33% mootepiopévo opayeio-17% Povotdoio-17%vypod
xo1pOAVLa-9%ayAddL-8%Kolokv01-8%peltlava-8%llatdta. Téhog,  peBavoyovog amoppon
7oL TPONADE amd TO GEVAPLO TNC APTAG TPOEKVYE VOTEPO, ATTO AVAEPOPLO GLYYDVELGT UIYLLOTOG
pue ovotaon 50%moptokdit-12.5%yopdivua-12.5%pBovotdcto-12.5%anopAnto.  tpofdtov-

12.5%0amoPAnT0 TOLAEPIKOV.

H emioyn tov cvykekplpuévov oevopiov yio mepattépo enetepyacio £ytve enewdn n ovGTAON
TOV UIYUATOV OVTIOTOXEL G L TUTIKY dtafecidtTa Tov KaOe amoPfArton yio po evpdtepn
nepoyn. Emiong xpibnke oxomun va eneEepyaotel TEPUITEP® 1| OTOPPOT TOV TPIDOV CEVAPI®MY
AGY® TOL YEYOVOTOG OTL dgv MTOV KATAAANAN Y10, OVOKOKA®MON NG N omoéppyn TG OTO
nepiarrov. Emiong, petpndnkav ta oteped tov pebavoyovav amoppodv: Axaia-9.17%(TS)-

[MpéPela-17.4%(TS)- Apta-12%(TS).

3.1 Tootnpo Mepfpoavov Amdnong

O pepBpaveg vrepdmOnong (UF) kot vavodmOnong (NF) mov ypnoyomomifnkay ftav toHmov
Sartorius Vivaflow 50 pe éheyyo g mieong pécm pavopétpov. Ot peuPpdveg eivar
Kotaokevoopéves amd polyethersulfone (PES) pe 100.000 kot 3000 MWCO yioo thv UF ko NF
avtioToya kat pe evepy empaven 50 cm’ To Aemtd kavédl emovokvkhopopiog mapéyet
VYNAEG TOOTNTEG EYKAPCLOG PONG HE EAAYIOTEG OMOITAGES G AVIANCT. I'vwot) mocotnta
apykov deiypatog v o 1° oevapio frov 125mlyio o 2° 250ml ko yio to 3° 400ml omd v
avaepofilo amoppon Tov pebavoydvov avtdpactipa (evyokevpnuévoo 2 eopég otic 4000 rpm,
ue e€aipgon tov 2% cevapiov mov puyokevipRONKe 4 EOPES) XPNOILOTOMONKE GTAL TEWPAUOTA
nov OeEdyOnkoav. To cvopmdkvopa mov mopayodtav ond T dudnon tov VYPoL TPOoPOdOGing
EMOTPEPOTAV GTO d0Yelo MoV mePleiye TO apylkd Oetypo, evd 1o Omnpo cuAleydtav o€

Eexmp1oto motpt (Eoemg.
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Ymv Ewéva 4.1 mapovoidletor 1 mePpOUatiky 01ataén Tov GLUGTANOTOS UEUPPOvVOY TOV

amoteleital amd TG pepPpiveg S1nong, o TEPIGTAATIKY AVTALN Kot £VOL LOVOLLETPO.

Ewova 4.1: () Mepfpaveg dmnong (1: eicodog, 2: copmdkvopa, 3: dmbnuo kot 4: povopetpo) kot (B)
Epyaomploxn mepapaticn didtaén pepppavav.

3.1.1. AumOnon péco cveTipaTog pERPfpavav
3.1.2. Xegvapro Ayoiog

To vypd KAGopa g anoppong tov 1% pebavoydvov avtdpactipa (Bovotdoio ( LCM ) ,
noptokaii (OR) , korokvOdkia ( ZU ) ko matdro (PO) o avaroyio 5:32:32:31 (v/ v/ v/ v)),
petd omd Sumh @uyokévipnon oe 4000 rpm vroPfAnOnke oe dokun vrepdmOnong (UF)
axolovBodpevn and vavodmnon (NF). Onwg kot o Turano et al. (2002) siyav mpoteivet
GUGTNUO OTOTEAOVUEVO amd ULYOKEVIPNOT Kot VIEPOMONoN Le oKomd va apapebdodv oteped
KOTG TN QLYOKEVTPNON MOTE VO, LEIOVETAL | pOTTaven ¢ pepfpavng (fouling) kot va av&dvetat
n amddoon e O Iivaxkag 4.l deiyvel o KUPLOTEPA OMOTEAEGUATO - YOPOKTNPIGTIKA TOV
OmONUATOg KOl TOV GLUTLKVOMOTOS Votepa omd Ombnon pe ypron g UF pepPpdvng,
oLvyKpLTIKG pe o apykd detypa, eved n Ewéve 4.2 mapovoialel katd cepd to apykd detypa,
TO GLUTOKVOUA Kot To dmMOnpa. H tyun g cvykévipoong tov COD pewddnke katd 37.52%,
eved ta oAkd oteped katd 7.1%. Tékog, pe ) ypnom g UF pepPpdvng éywve avakton, og
dmbnua, to 84% tov apykov delypatoc.

Mivakagd.1: DucuoynUuKd YOPAKTNPIOTIKA TMV KAAGHATOV Enetta and xpnon pepppdvng UF.

Apywé AmOnpo TOpTOKVO RO,
COD (g/L) 581+0.46 3.63+0.07 12.80 +£0.27
TS (g/L) 18.20+0.35 16.90+0.20 26.65+0.01
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Ewoéva 4.2: To apywod deiypo, To copmdkvouo Kot to Smonuo petd amd UF pepppivn.
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Tympa 9: Pon peuPpavng ce ocuvvaptnon pe tov Oyko ombnpatog katd v Aerrovpyia tng UF
pepppévng.

H pon ka®’ 6An v dudpkela e Aertovpyioag g HeuPpdvng peuwbnke. Avtd givor mbovo va
opeldetar otV amdepacn Tov TOpwv ™G HeUPpivng Aoym tov peyEBovg Tov GEOUATIONKOD
VAoV T0 omoio mAncdlel To péyebog Tmv mopwv g pepPpavne. To Lympa 9 mapovsidlel nv
pon péoa amd ™ pepPpdvn avd oyko dmbnuatoc wov AapPaverol. To dwypdppato pong g
pepPpavng mapovsidlovy apyikd o omdToun TTMOon Votepa amd por vEPOL, 1 omola
ovveyiletar g 6tov emttevybel poviun Katdotaon. Tétolov gidovg TPoeik ponc GUVAPTNGEL TOV
¥pOVOL pumopel vo. opeilovtol 1060 6€ GLYKEVTIpWOT TOAwoNG, 6co kal pomaveng (fouling)
(Turano et al., 2002). To pgbua dmbNpotoc and v pepPpavn UF amotélece v tpo@odocia
g NF peuppavnge.
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¥ ouvvéyewl, katd tn dokun g vavodmbnong, m ovykévipworn tov COD peimbnke
mepotépm (o€ ovYKpLon pe 1o dmOnua amd v UF) katd 2.5%, evd onpeimdnke Kot emmAéov
OTOULAKPVVOT] TOV OMK®V otepedv katd 4.14%. O Ilivaxag 4.2 cuvoyilel ta kvplotepa
OTOTEAEGOTO TOL dMONUOTOG KOl TOV GLUTLKVOROTOg petd ™ ypnon NF peuppdvng oe
oLYKPLON WE TO opyko deiyua (dOnua ard UF), evd n Ewkova 4.3 anetkovilel 1o Gupmikvoua
Kot To dmbnua avtictorya wov wpoékvyav. H por g vavodmbnong dwatnpndnke otabepn oe
avtibeon pe v avtictoyn g vEePdONONG, YEYOVOS OV LTOIMAMVEL OTL Ol TOPOL TNG
HeUPpavnc dev emmpedomnKay olodnTd amd TNV TOPOLGIN COPOVUEVOV 1] KOAAOEOMV

COUOTIOI®V.

Mivakag 4.2: DuGIKOYNUIKA YOPAKTNPIGTIKA TOV KAACUAT®V VoTEP 0o ¥prion nepufpavng NF.

Apyké AnOnpa Zopumdkvo o,
COD (g/L) 3.63+£0.07 3.54+0.30 3.75+£0.31
TS (g/L) 16.90+0.20 16.20+0.13 23.55 £ 0.07

Ewova 4.3: To copmdkvopa kot o dunua petd and NF pepppdvn.

3.1.3. Zevapro Hpépelac

To vypd xhdopa g amoppong tov 2% pebavoyovov avtudpactipa (33% rmactepiwpévo
opayeio(SW)- 17% vypn kompia oyeladwv(LCM)- 17% rompid yoipawv(PM)- 9% ayladi(PE)-8%
kolokvOi(ZU)- 8% uehit{ava(EG)- 8% mardra(PO)), petd omd duhy puyokévipnon oe 4000
rpm vroPAnOnke og dokun vepdmOnong (UF) axorovbovpevn omd vovodidnon (NF). Onwg
kot ot Turano et al. (2002) &iyav mpoteivel cHOTHHO OTOTEAODUEVO ad QLYOKEVTIPNON Kot
vePOMOnon pe oKomd va aeapefodv oTEPEd KATA TN PUYOKEVIPNON (MOTE VO UEIDMVETOL M

poravon g pepPpavng (fouling) kot vo awéaverar n anddoon tg. O Mivakag 4.3 deiyvel Ta
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KUPLOTEPO OMOTEAEGLOTO - YOPUKTNPIOTIKA TOL SONUOTOG KOl TOV GUUTVKVAOUATOS VOTEPO
a6 dmbnon pe ypnon e UF peuPpdvng, ocvykprtikd pe to apyikod deiypa, evo n Ewkova 4.4
TOPOVGIALEL KOTA GEPA TO OapPYIKO OElylo, TO GUUTLKVOUO kot to ombnuo. H tun g
ouykévipmong tov COD peimdnke kotd 74.04%, evod to ohkd oteped katd 57.25 %. Télog, pe

™ ypnhon ™m¢ UF peuPpdvng €yve avdixmon, og omonua, to 70 % tov apyikod detylotod.

Mivakogd.3: Oucikoynukd YopaKTPIoTIKA TOV KAAGHAT®OV VOTEPA 0o yp1on puepppdvng UF.

Apyké AnOnpa Zopumdkvo o,
COD (g/L) 15.18+0.08 3.94+0.04 29.05+0.13
TS (g/L) 16.14+0.20 6.90+0.11 26.50+0.23

Ewova 4.4: To apywd deiypo, To cupmdkvopo Kot to omonua petd orxd UF pepfpdvn.
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Tyqpno 10: Pon pepppdvng oe ovvdptmon pe tov Oyko dmOBipatog katd v Asttovpyio g UF
ueuppavng.
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H pon ka®’ 6An v dudpkela e Aertovpyioag g HeUPpivng permbnke. Avtd sival mbovo va
opeiletonl oV amoepaén TV TOPp®V NG HEUPPAVNG AOY® TOL UEYEDOLEC TOL COUOTIOKOV
VAKOVL T0 omoio mAncidlel o péyebog Twv mopwv ¢ pepPpavne. To Zynua 10 moapovcidlet
mv pon péoa amd ™ UeUPpdvn avd dyko dmbfuatog mov AauPdvetal. Me v ypnon g
vavodmOnong to COD dev ddhaé&e onuavtikd (o€ cOYKpIon Ue To dmOnua ¢ vaepdmOnong).
O ITivakog 4.4 cuvoyilel Ta KuPLOTEP OTOTEAEGLOTO TOL O1NONMUATOG KO TOV GUUTVKVAOUATOS

uetd ™ ypnon NF uepppdvng oe obykpion pe to apyikod detypo (ddnpo amd UF).

Mivakog 4.4: DuGIKOYM KA YOPAKTNPIOTIKA TOV KAACUATOV DoTtepa amd yprion pepPpavng NF.

Apyké AnOnpa Yopumdkvopo.
COD (g/L) 3.94+0.04 3.74+0.08 4.02+0.03
TS (g/L) 6.90+0.11 6.87+0.03 6.80+0.07

3.1.4. Xevapwo Aptag

To vypd KAdopo g amoppong tov 3% pebavoydvov avtidpacthpo(50% moprokaii-12.5%
Povordoio(CM)- 12.% oarofinto moviepikawv(POM)- 12.5% andfinta mpofarwv(SM)-12.5%
omofinta yoipootaciov), Letd omd SumAr euyokévipnon o€ 4000 rpm vrofAnOnke ce doKun
vrepdmOnong (UF) akolovBoduevn and vavodmdnon (NF). Onwg kot ot Turano et al. (2002)
glyav mpoteivel cOOTNUO OTOTELOVLEVO OO (QUYOKEVTIPNGT Kol VIEPIONoT e oKomd va
apopeBodv oteped Katd TN QUYOKEVIPNOYN (GTE VO, HEWDVETAL 1) pOTAVOT NG HepPpdvng
(fouling) kot va. ocwédvetar n amddoon e, O IMivakag 4.5 deiyvel ta kKupidtepa amoteléopata -
YOPOKTNPIGTIKE TOV dNONUATOG KOl TOV GLUTVKVAOUATOG VoTEPA atd dbnomn pe ypron g UF
pepppavng, cvykpikd pe to apykd detypa, evd n Ewova 4.5 mapovoidlel katd cepd 10
apyIKO JElypa, TO CUUTVKVOLE Kot To dmBnpa. H Ty g cvykévipoong tov COD peiddnke
katd 90.39%, evd T oAkd oteped katd 18.25 %. Téhoc, pe ) ypron g UF pepPpévng éyve
avaktnon, og dménua, To 50 % tov apyucod detypotos.

Mivakagd.5: Quouoynukd YopaKTNPIoTIKA TMV KAAGLAT®V VoTEPA 0md yp1ion pepnppdvng UF.

Apyké AmOnpo ZOPTOKVO RO
COD (g/L) 1425+0.01 137+0.12 1149+274
TS (g/L) 6.85+0.10 560+0.17 7.35+0.21
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Ewoéva 4.5: To apywod deiypo, To copmdkvopua Kot to omonua petd ornd UF pepfpdvn.

H pon dpyroe vo perdveton petd m Aqyn tov 45% tov apyikod deiypatos. Avtod eivat mbavo

va. opeileTan otV amoppaln TV TOPOV TG LEUPPAVNG AOY® TOV UEYEOOLE TOL COUATIOKOD

VAoV 10 omoio mAncdletl to péyebog Twv mopwv g pepPpdvne. To Zynpa 11 mapovoidlet

mv pon péoa amd TN pepPpdvn avd oyko dmbnpatog mov Aapupdveror. To mpoidv mov

dwmépace v vrepdmbnon (UF) 1popoddomoe v vavodmbnon(NF). Mg v ypnon ¢

vavodmbnong to COD peidbnke mepartépm (o€ cOyKpion pe To ddnpa e vepdmdnong) o

18.98% evd mapatnpndnke opeintéa omopdkpuvon otepedv. O IMivakag 4.6 cuvoyilel ta

KUPLOTEPO AMOTEAEGUOTO. TOV OUONUOTOG Kol TOV GLUTLKVOMOTOS petd Tt ypnion NF

pepppdvng oe obykpion pe to opykd deiypo (dmbnua amd UF),eved 1 evod n Ewkévoe 4.6

TopovG1alEL TO CLUTOKV®LLO Kot To dmdnpa petd ™ xpron g NF.

Flux (L/h*m?)

~m-"-m / ~m-

0.1 0.2 0.3 0.4 0.5
Vf/ Vo

0.6

Tympa 11: Pon pepPpdvng cvuvaptioet Tov 6ykov dmdnpotog katd tnyv Aettovpyio g UF pepfpévng.
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Mivakog 4.6: QuoKoyMUKE YOPAKTNPIOTIKA TOV KAACUATOV doTtepa amd yprion pepfpavng NF.

Apywa AmOnpo TopmTOKvVORO.
COD (g/L) 1.37+0.12 1.11+0.27 3.90+0.39
TS (g/L) 560+0.17 588+0.30 5.75+0.11

Ewoéva 4.6: To copmdkvepa kot to dmnua petd and NF pepfpavn.

3.2. Kopmootomoinon pe yp1on YOLO6GKOAKOV

Moivopévo €30pog TpokoAgital omd TV mopovcio EeVoPloTIKOV ooV  OTOTELEGUO TG
avOpomvng dpacmmpiottag (6nmg n ypnon MUKeV Amacpdtov). Ot vrepfoikd peydieg
TOGOTNTEG KATAOESNC OMOPANT®V GE YDPOLS VYELOVOULKTG TAPNG KAODG Kot 1) AmoTéPpmoT TV
BroamofAntov dNAdN ACTIKOV AUCTOV, YEOPYIKOV Kol BLOUNYUVIKOV OpYAVIK®V OmoPANT®V
odnyobv otn pOTTaVeN TOV VOATOV amoteAdvIag pio amd T coPapodtepes mePIPUrlovTikég
emmntmoelg (Angelidaki et al., 2003).

AveKpETOMEVTEG AAOTEG LYNANG OPYOVIKNG (GOPTIONG OCTIKAOV KOl OYPOTOPLOUNYOVIK®V
amoPANTOV T.)Y. TOPOKOUIKAV KOl KOTPLOV ayeAddmv givar mhovoieg o€ Opentikd cuotatkd kot
Uopodv va xpNoionotnfodv yio avanTtuEn TV GLTMOV Kot T1 YOVILOTNTO TOV £3GQOVG.

o ™ dwpyoaocio g koumootonoinone, cvAréxOnke @péokia Kompld Povotaciov omd i
TOTIKY YOAQKTOKOMIKY povada tng meproyng Iatpdv, n omola extpéper 230 ayslades. X
OCUVEYEWD, OQOV TPOYUATOMOWONKE OEPICHOG NG KOmMPlag Yoo dwotnue 15 muepdv
(Masciandaro et al., 2000) éywe mpooOnikn @péokiag Adomng and Vv avoepopio omoppon
(oteped KAdopa) Tov pedavoydvmv avtidpactnpov mov enetepyaldToy To 0ypOTOKTNVOTPOPIKA
andfAnto kot yewpyikd vroleippata (eevapio Ayaiag-Ilpéfelas-Aprag).

To nepdpoata mpaypotomomdnkay ce doyeio tomov can-0-worms® (Ewéva 4.7). Mécw tov

OPYIKOL OEPICUOV TNG KOTPAIG UEIMONKE 1 YOPUKTNPIOTIKY] OCUT| Kol To GYNUATICOUEVO KATW
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amo avaepoPieg cuvonkeg mhava Protodikd cuatatikd (w.y. VOpOhelo). Xe kdbe avorytd doyeio
oykov 4L tomobetOnke to piypo avagpdoPiog Aaonng kot komplag (1:10 w/w), €yve avdpeién
KOl OLOYEVOTIOINGT TV Kol 6T GLVEYELN TpooTédnKay ot yatookdAnkeg (Eisenia foetida).

O opBpog TV YolOoKOANK®V fTav Yo T0 oevdplo g Ayalag 3 yaroorwinkes/132.69
utypatoc, yo to oevapio g IpéPelog 5 yaroorwAnkec/1899 uiyuarog kol 1€A0G Y10 TO GEVAPLO
™m¢ Aptag 14 yaroordAnkeg/571g piypotoc. H avamtoén, n opinaven kot 1 Bvnodme tov
YOLOGKOAM KOV TOpoKoA0VON0NKaY KATo amd eheyyOueveg meptPailovtikéc cuvOnkeg (otabepn
Oeppoxpacio otovg 20+2°C).

H vypacia tov eneéepyacuévov vAkoD dtmpnonke oto 70% péowm YEKAGUOY PE VEPO GTNV
EMPAVELD TOV piypuatog kabe 2n pépa, eEacparifovrag ta exbountd emineda vypaciog yo v
avamtén tev yalookoAnkev. Ov mopduetpolr mwov ueTpnbnkav kotd T JdpKel ™G
Koumootomoinong, Aaupdvoviog Osiypoto pioe @opd  epfdopadiaing MTOV 1 MAEKTPIKY
ayoywwomro (EK), to pH, ta tmrikd oteped kabog ko N, P, K.

Grass, Leaves,
Fruit, Vegetables,
Newspaper, Egg ~~ Wate
Shells, Coffee
Grounds, Kitchen
Waste, Woody
Materials

i Finished

‘Microorganisms Compost Pile Tine g oomnost

Organic Material Heat Oxygen

L

(!

Ewova 4.7: Awdikaocia koprootonoinong pe Eisenia foetida yarookdAnkec.
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3.2.1. Xevapwo Aydiog

"Yotepa amd pio mhotikng kAipaxkog eneepyacio Tov piypotog g meployng g Ayoiog pe
vrooTpOpaTe Kompld ayerddwv (LCM), moptokdit (OR), korokvBakt (ZU) kot totdta (PO) og
avoroyio 5:32:32:31 (v/v/v/v),t0 oteped KAdopa tov uebavoydvov Awudtov avapuiybnke pe
Kompld, oyeAddwv mpokeévov va agloloynbei n anddoon ™G S1dIKAGING LETAGYNUATIOHOD
™¢ AGomng Le ™ xpion yarookoAnkov Eisenia foetida.

Ot tipéc tov pH tov vermicompost peiddnkay and 9.44 oe 8.34 xatd v Mmocpatonoino”
(Empa 12),Aappavovtag voyn ot 1 miektpikn  ayoyotnta (EC) emiong peiddnke
onuavtikd. H peimon tov PH Oempeitar 6Tt oyetifeton dueco pe tn peioon T@V TTnTik®v
otgpedv Kot v ovénon ™¢ Popdlag tov yolookoikov (Gupta and Garg, 2008).
Mopampnnke pio eEoupetikn peiwon TV ATTNTIKOV oTepedv (45.73%). Katd ) didpkela g
vermicomposting n mopaywyn Popdalag amod tov Eisenia foetida uetpnbnke xor o pvOudc
avATTUENG TOV YOLOOKOANK®OV KoTtoypaenke omd dmoymn Propdlag xotd tnv  mepiodo
napatipnong (Xymua 13). Apyia, 3 yalookdAnkeg mpootédnkav ol omoiot peimdnkay og 1
YOLOOKOAN KA LLEYPL Kot TV 351 nuéPa TG KOUTOGTOToINoNG,.

H péon atourkn Propdala Mrav 654.3 mg / yorookdAnka petd v 35n nuépa. H andiewo
Bropalag mov mapampndnke pmopei va amodobel oty e€dviinon tov piypatog tpoeng. H
onoiew Papovg eEaptdtor amd TNV TOCOTNTA Kol TN @UON TV TPOCSAAUPAvVOLEV®V

VIooTPp®UATOV 1WHo¢ Tov (Gupta kou Garg, 2008).

12 350
®pH ®mEC

11 4300 E
n
= =2
10 - 4 250 ¢
° =
T 9 - - 4200 8
o P -g
® o
8 - {150 ©
©
Qo
—_
7 {100 B
<@
LLl

6 T T T T T T T T T T T T T T T 50

0 5 10 15 20 25 30 35 40
Time (d)

Typo 12: Ty PH kot niextpikn ayoyywodémro (EC) katd tn didpkelo g KOUmOGTONOINGNG UE

yolooK®ANKeg (vermicomposting).
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Yyqpa 13: PoBupoc avamtuéng Popdlog yoookoAnkev Eisenia foetida wkatd tn didpkeio g

KOUTOGTONOINoNG Kol BAPOG GKOVANKLDV.

Ka®’ 6kn 1t Oodpkele G koumootomoinong hafav ympo avaAbcElS TV  OperTikdv
GLOTOTIK®V, OMwg ALOTo, PAOGEOpPo Kol KMo (Zynque 14). Xvykekpyévo mopatnpnonke
avénon (19.38%) ov meplektikodTTa ToL dapoPertiotikov o alwto (TKN). ITo avaivtikd
0 TKN avénbnke omd 9.45 oe 11.29 mg / g Enpov delypotog, eved mopéucive otabepd péypt
téAoVg TNC depyacioc. Tapduola peréteg €dei&av mapopota téon oty avénon tov TKN og
petypa komplag ayeradwv (Atiyeh et al., 2000). Ta amoteléopato oVOADGEDOY TOV OMKOD
eoo@opov (TP) &dei&av o pikpn avénon g tééng tov 6.76% 11 mpmdteg 14 nuépeg g
Kopmootonoinons. Avto emiPePardverl Tig damotmoels tov Kaushik kar Garg (2004), énov o
TP oe piypata xompuig ayerddov avEndnke kotd 48% petd amd 77 nuépes. H avénon TP
ouVOgeTOl Gpeco Le TNV OpAcT TOV EVIEPIKAOV &VIDU®OV TOV GKOUANKIOV Kol EUUECOH [LE
diéyepon g pikpoyAmpidog (Garg V.K., et al.,2006). Ta exnineda tov kariov (TK) kopdvonkov
og €0vpog amo 19.6 éwc 9.07 mg / g Enpov deiypotog ,oe avtiBeon pe (Kaushik P., et al.,2004)

omov &iye mapotnpnOei peimon, Aoy®m £KTAvong TV SLAVTOV GTOLXEI®V.
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Typa 14: E&EEMEN tov Opentikov (TK, TP, TKN) mov agopd to piypo yur 1o 6evaplo g

Ayaiog.

3.2.2. Xevapuwo MpéPelog

"Yotepa and pio mAoTikng KApokag emeepyacio tov piypatog g meproyng g [péPelag pe
vrootpopata 33% mactepopévo ceayeio (SW1), 17% vypn korpid ayerddwv (LCM), 9%
ayraodl (PE), 8% woiokvbakt (ZU) , 8%puehtlava (EG) xar 8% motdta (PO). To oteped
KAMIoRo TV pebovoyoveov AvpAtov ovouixdnke pe Kompld oyehddwv TPOKEWEVOL V.
afloroynBel 1 amddoon TG SadIKACIOG UETOCYNUATICUOL TG AdomNG He TN YpNon

yolookmAnkov Eisenia foetida. .

Ot tipuéc tov pH tov vermicompost peiddnkay amd 8.68 oe 7.28 katd v Mmocpoatonoinon
Emua 15),Aaupavovtag vwoyn o6tt 1 Miektpik  oyoywomta (EC) emiong peiddnke
onuovtikd. H peioon tov PH Bewpeitar 6t oyetileton dueca pe ) pHeiwon TovV aTnTiKOV
otepedv kat v avénon g Propdlag tov yoookwinkev (Gupta and Garg, 2008).
Hapampndnke pio peiwon tov mmukdv otepedv (26.17%). Koatd ™ Odpken g
vermicomposting n mopaywyn Bropdlag amd tov Eisenia foetida petpnOnke kot o pvOudg
avAmTUENG TOV  YOLOOKOANK®OV KOTOypaenke omd dmoym Propdlog xotd tnv mepiodo

napampnong (Xynpe 16).

Apywd,5 yolrookdAnkeg mpooténkav or omoiol pewdbnkov omdte kpifnke avaykaio vo
nmpootefovy Kot dAAol. QoTOG0, YOlooKMANKEG dev aviyvevdnkav telkd.H anmiewn Bapovg
e€apTaToL amd TNV TOGOTNTA Kol TN QUOT TV TPOCAAUPOVOUEV®OV VTOCTPOUAT®V TADOG TOV

(Gupta ko Garg, 2008).
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Typa 15: Ty PH ko niextpwn ayoywomto (EC) katd ) Sibpkeo Tng KOpUmootonoinong Ue

yolook®ANKeg (Vermicomposting).
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Yyqua 16: Pobpoc avamtuéng Propdalog yoookoAnkev Eisenia foetida watd 1 Sidpkeio g

KOUTOGTOMOIN oG Kul BAPOg GKOLVANKIMV.

Kof®’ 6kn 1t Sdpkewe g kopmootomoinong EAafov ydpo ovaADCES TV OpenTIKOV
CLOTATIKOV, OT®S GlwTo, PHOoPopo Kot KaAo (Zympe 17). Kopio dtoapopd TG meptekTikoTnTog
oe alwto ( TKN ) mapatpndnke. Ewdwotepa , TKN napéueive otabepod o 15,52 mg / g Enpod

delynatog. Zuvolkég aAlayEc al®dTov ot S10d1KaGio TG KOUTOGTONOINOoNG e YULOGKOANKES
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SLPOPETIKOY AmOPANTOV OPEIAETOL KVUPIWE OTNV TOGOHTNTA TNG QPUOIKOXNUIKNG cOvOeong TV
VTOCTPOUATOV TOV SOKIUAGTNKAY G TPOPN TOV YOL0GKOANK®Y 0l 0moieg enmnpeéalovy Eviova
™V avopyovomoinon Tov al®Todymv YNUIKOV EVAOCE®Y Kol T0 7Tocd Tov ol®dTOV 7OV

amelevepaveror and T1g evooelg (Bohlen et al., 1999).

Amotedéopato, TS avaivong oilkov emc@opov (TP) mapovsiocayv onuovtikny ovénon tov
140,56% (amo6 12,98 va 31,23 mg / g Enpov deiypatog). Avt emPefardvel Ta VpAUATA TOV
Kaushik ko1 Garg (2004), émov 10 TP o¢ peiypa kompidg ayerddwv avéndnke katd 48% petd
arno 77 nuépeg. H avénon TP cuvdéetar dueca pe v dpacn T@v evOOU®Y TOV EVIEPOV TOV
OKOVANKIOV kol glvar ppeca ovuvdedeuévn pe ) 61yepon g pikpoyAmpidag(Garg et al.,
2006). H cuvolik] cuykévTp®aen Tov KoAiov fTav yapnAdtepn 610 TEMKO TPoidV o GHYKPIoN
ue to apyko piypo tpogodociag. To oikd kdio (TK) peimbei xotd 29,68% (amd 13,85 va
9,74 mg / g Enpov delypotog).
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Xyfqpa 17: EEEMEN tov Bpentikdv (TK, TP, TKN) mov agpopd to piypa yia 1o cevdpio g [péPelos.

3.2.3. Xevapwo Aptag

"Yotepa ond pio mAoTikng KAMpoKag enegepyacio Tov PIyHOTog TG MEPLOYNS TS APTOg Ue
vrootpopate  wopTokdA(OR),kompid  ayerddwv(CM),xoipwv(PM),moviepikdv(PoM) ko
npoPdtov(SM) pe mocootwaio avaroyio 50:12.5:12.5:12.5:12.5 (v/v/v/v/v). To oteped khdopa
Tov pebavoyovav Avpdtov avapiydnke pe kompid ayedddowv mpokepévou va a&loloyndet m
anddoon NG SdIKAGING HETACYNUOTIGHOD TG AGOTNG LE T Xpfon yoaookoinkov Eisenia

foetida. .
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Ot iéc tov pH tov vermicompost peiddnkay and 9.26 oe 7.98 xotd v Mmacuatonoinon
(Empa 18),Aapupdavovrag voyn ott 1 Miektpikr ayoywomra (EC) emiong peindnke
onuavtikd. H peimon tov PH Oempeitar 6Tt oyetifeton dpeco pe tn peioon TovV TTnTikov
otepemdv kol v avénon g Propdloc tov youookoinkev (Gupta and Garg, 2008).
Hopampnonke pio peiowon tov amtkov otepedv (31.06%). Katd ™ odpkew g
vermicomposting n mopaywyn Popdlag amd tov Eisenia foetida uetpnfnke xor o pvBudc
aVATTUENG TOV  YOLOCKOANK®OV KoToypaenke omd dmoyn Propdlag xotd tnv  mepiodo

napatipnons (Xyfpa 19).

Apyikd, 14 yoookdAnkeg mpootédnkav ot omoiot avéRdnkav otovg 74 péypt kat v 35" nuépa
g xoumootonoinone. H péon atoukn Propdlo nrov 314.6 mg / yalooKOANKO UEYPL KOl TV
35" nuépa. H amdrero Propdalog opeiletar oty eEdviinon g npociapfovouevng tpoens. H
anoAew Papovg e€aptdror omd TV mOocOTNTA Kol T QUCN TOV TPOGAUUPOVOUEV®V

Voo TpopdTeV Hoc tov (Gupta ko Garg, 2008).
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Yympo 18: Ty PH ko niextpwn ayoywoémto (EC) katd ) Sibpkeo g KOUmooTomoinong Ue
yorookdAnkeg (vermicomposting). Xyfue 19: Pvbudg avamtuéng Popdlog yoookorkmv Eisenia

foetida kotd T didprela TG KOUTOGTOMOINGOTS KOt BAPOC GKOLANKIDV.
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Ko®’ 6An 1t Odpkele g Koumootomoinorng EAafav ydpo ovoADCE TV OpenTIKOV
GLOTOTIK®DV, OTe¢ AlmwTo, Phopopo Kot kAo (Xynpe 20). Mia avénon g téénc tov 58.99%
tov ohkoV aldtov (TKN) mapamnpndnke. Ewdikdtepa, avénon tov TKN moapatnpndnke omd
7,03 va 11,17 mg / g Enpov deiypatoc. AmoteAéopata TG avAALGNG TOV OAKOD (pOGPOPO
(TP) é0e1&e orabepotnra Tig TpdTeg NUEPES (Tepimov 35,37 mg / g Enpov deiypotog).

Qotdoo, N peioon Eywve aviiinmy petd myv 14 nuépa g Koumootonoinong o€ 25,41 mg/ g
Enpov deiypatoc. Avti 1 peioon épyetol o avtimopdOeon pe to evprpoto tov Kaushik kot
Garg (2004), 6mov TP oo pelypo kompid ayelddmv avéndnke kotd 48% uetd and 77 nuépeg. H
avénon TP cuvdéetar aueoa pe v dpacn TV eviOU®Y ToV EVIEPOL TOL GKOLANKLOD KOl Eival
éupeco oLVOEdEUEVT e TN Oléyepon g Mikpoyrlwpidag (Garg et al.,, 2006). H cvvoikn
ovykéEVTp®oN kodiov avénonke kot 42.17% Tic TPOTEC NUEPES TN KOUTOGTOMOINGNG KAl GTN

ocvvéyeto petmbnke 13,89 - 7,74 mg / g Enpod deiyparoc.
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Tympa 20: EEEMEN tov Opentikav (TK, TP, TKN) mov apopd to piypa yio to oeviplo g Aptag.
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V.

YXYMIIEPAXMATA-MEAAONTIKH EPI'AXIA

v Topovoo OWMAMUOTIKY  UeAETHONKE M ovoepOPl  YDOVELOT  AYPOTOKTNVOTPOPIKDV
amoPfAnTOV, OTMG elvar anofinta fovctaciov, yolpocTaciov, ceayeiov, opviBoTpoPEiov, aALY
KOl YEOPYIKOV VTOAEWUATOV OT®MG TO amoPANTa @podtev Kot Acyovikdv (ueltlava,
KoAOKVOL, motdTo, ayAady, moptokdAl). Ta cvykekpyuévo amopfinto yopaktmpiloviolr amd
VYNAO opyovikd @optio 10 0moio koot oKATAAANAN TV amevbeiag didbeon Tovg OTO
nepfairov. Xoapaktnpilovtar eniong amd vyniéc moocotnteg aldTOv, POGPOPOL CAAY Kol

vooTOVOpPaK®Y.

MehethOnke avaepofia cuyydvevon TpLaV dlapopetikdv cevapiov ( piyua 32% Iloptokdit-
32% Koiok001-31% I[lotdto -5% Bovotdotlo, piyua 33% Ilactepiopévo Toeayeio -17%
Bovotéoio - 17% Xopdropa -9%Ayradt - 8% Kolowvbr - 8%Mehtldva - 8%Ilatdra, piypo
50% Iloptoxkdit - 12,5% Bovotdoio - 12,5% Xowpdivuo - 12,5% xompid wpoPdtwv-12,5%
opviBotpopeio). Kot ta tpia oevipio Aettodpyncav 6g 600 S1POPETIKOVE YPOVOLG TAPOUOVIS
(HRT), oe HRT 37 d ka1 6 HRT 25 d. Q¢ cvunépacua mpoékvye OTL Kal Ta. Tpiot ceEvapLa
Aerrovpynoav kaAvtepa oe HRT 37d an’dtt oe HRT 25 d, apov mopovciocav peyodvtepn
otofepdTnTO OGOV AVOEOPA TNV TTapay®yn. 1o cuykekpluéva, T0 GEVAPLO TOV QUPOPOVGE TNV
neployn ™G Ayoioc kotd ™ owdpkeio tov HRT=37d napovciace pulud mopaymyne Prooepiov
1.39 L/LR/d xon 0.82 L CH4/LR/d og pebavio. To mocootd agaipeong COD aviibe oto
75.73% oe oyéon pe 1o COD g soepyduevng tpogodociog. Xe HRT 37d, pe e&aipeon
OPICUEVOV AVEOLEIMGE®MY OV GUVEPRNCOV gite AdY® AoTABEING TOV GLOTHATOS EITE APYIKA
AOY® EYKAPATIGHOV, 1] GLVOMKY €EEMEN Kol TV TPV cevopiov Ntov mepimov 1 dw. TTo
ouyKekpLéva, 1 Tapaymyn Proaepiov otabepomonmiOnke Eneita amd KAmOES OVEOUEIDCELS KOl
oto tpia oevapla, To COD oto mpdTo apykd mapovcioce adENon AOyw actdbslog Kot ot
ocuvéyeln otabepomomBnke, oto debtepo mapovsiotnke peimon kot 20,56% xor 6to Tpito
wapaTnpnOnke pio adénon apykd Ady® eyKALATIGHOL aALG TEMKE peidbnke. Ocov apopd o
0&€a Kol TOVG OAKOVG LOUTAVOpPOKES, To 0EEN KOl GTA TPl GEVAPLN KATAVAADONKOV TEAKE EVD
ot oAkol vdatdvOpakes 6To TP®TO GEVEPLO oTabepomomOnKay Enerta and ALEOUEUDGELS, GTO
de0TEPO TOpovsiacay peimon katd 38,14 % Kot oto Tpito mapéusvav oxetikd otabepol. Térog,
T0. 6TEPEN Tapovsiacay peimon Kot ota Tpia oevdpla, oto TpdTo Kotd 29,37 %, oto devtepo

Kkatd 36,52 % kot 670 Tpito Kotd 24,28 %.

Ooo ywo tov devtepo HRT (25 d), to k4B cevdplo copmepipépOnke drapopetikd oArd Kol To
tpia mopovciocav actdbelo. To TpmdTo TapoLGince PeEYAAN GVGCOPELON 0EEWV e ATOTEAEG L

™ HElOT TNG TOPAY®YNG KOl TEAMKA TNV avoyKAoTIKY EToTpo@t] Tov otov opywoé HRT (37 d).

‘Eneito. and pépeg Aettovpyiog mapotpnonke teMKd 1 KoTovAA®OYT TOV GLGGMOPEVUEVOV

0&€mv, 1 anodounon tov otepedv Katd 36,91% kot 1 dwtpnon otabepng TapaywyNS, oV Kol

oe younid emimedo. Avtifétwg, ot vdatdvOpaxeg 6mwg kol to COD mapovciacav apyud
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avéopeiwoelg, pe to COD va mapopével aotabég Ko vo, Topovstdlel po avénon Kol Tovg
vOOTAVOpaKEG Vo UMV amodopovvTol TeEMKA. To dgbtepo GevAplo, EvDd apyiKd AEITOLPYOLCE
OTOTEAEGHOTIKG €merta amd KAmowo mPpOPANUe. mov Tapovsiace moapatnpndnke actdbela.
Telkd, to 0&€n TOL KaTUVOA®OMNKAY ETETA OO TAPAUTNPOVLEVT]) GLGCOPEVCT| 0EIKOD, TO, OMK
oteped Tov petmbnkav katd 37,72 % xot ot voatdvOpakes amodoundnkov kot 32,56%. To
COD maporo mov apykd wapovsiole peimon ,tedkd dev otabepomotinie. 1o Tpito cevaplo,
70 Prooéplo otabepomomOnke TeEAkG UeTd amd aEOUEIDOELS, To 0&En petmbnkay £neito omd
ocvaompevon ofkov kal Tpomovikod kat  Tto COD ov kot avénbnke apyikd Adym g
oLeomPevonG 0&Emv TeEMKA oTabepomoinke av kol oe vynAég mocdtntec. Ta oteped petd
070 aVEOUEIDNOELS TOPOLGIOGAY UEYAAN Tdon avénong kat ot vdatdvOpakeg avERdnKoy enionc.
Télog, a&loonuein gival 1 ToGdTNTA TOV APUOVINKOD aldTOV GTIS TPOPOJOCIES TMV TPLOV
oevapiov mov enelepydotniay. ZVYKEVIPOTIKE, ol TocdTNTEC NTav Y10, To 10 oevapio 0.24 g/L
,y10. 10 20 2.36 g/L xou v o 30 0.23 g/L. O1 1060t 1eg 68 QppOvVIaKd al®To Tov Kopaivovtal
oe TéG 50-200 mg/L Oempodvtor apKeTd evePYETIKEG Yo TNV OladKocion ™G avaepoPiag
ovyyd@vevong, eva ot Tinég 200-300 mg/L oyt apvntikég [Gallert et al.,1997]. dupwva pe to
TOPOTOV®, Ol TOGOTNTEG CUUMVIONKOD al®MTOV TOV GEVOPI®V NTAV WO10TEPO IKOVOTOMTIKES Y10

TNV GUVOAIKT| AgtTovpYia TG dlepyaciog.

Aé&iler va avagepbel 0tL To amoteAécpaTa TG TOPOHGUS OTAMUOTIKNG EPYOCIOG £0MGAV TOAD
KOVOTTOMTIKG OTOTEAEGLLOTA OV GUYKPOOHV KOl L AAAEG EPEVVEG TTOV YPTCLLOTOINGAY KATOLH,
omd To €V AOY® LTOSTPAOUOTO 1] GLVOLAGUO VTOGTPOUATOV. Xg o mTpdoeatn £peguva TV
Gelgenis et al. (2007) vroloyiotnke pvOude Topaywyne pebaviov icog pe 0.99 L/LR/d and ™
oLYY®OVELGT SAvLEVNG KomPLiS opviBoTpopeimv kot Kototyopov oe avaroyion 50:50 vmod
LEGOPIMKES GLVONKES Kol VOPAVAIKO Ypdvo Tapopovis 18 nuepdv. Edd oty ntepintwon pog 1
avaepoflo cuyydvevon NG Kompldg opviBoTpoPEi®V UE TO VRTOAOUTE VTOGTPMOUOTH GE
VOpavAkd xpovo 37 nuepdv €dmoe puOud Tapaywyng peboaviov oto TEAELTAIO0 GEVAPIO TOL
povoBéBuiov cvompuatog (0.21 L/LR/d). T'eyovdg to omoio kabiotd to pubud avtd mold
wKovoronTikd kabmg To T06006Td VIapENg Tov amoPAnTov opviBoTpoPEiov GTNV TPOPOSOGia
nrov pors 12.5% g cvvolikng neptektikotras. Emmiéov oto gpyaoctiplo mov exmovinke n
mapovoa epyacio malotepa eixe vroloywotel mapaywyn ion pe 1.35 L CH4/LR/d «katd v
emelepyacio piypotog amopfintov eratotpiPeiov, tvpokopeiov kot Povctaciov ce diPaduo
ocvotua (Dareioti et al. 2009). Eriong, axoun pio epyacio mov élafe yodpa 6To €pyacTiplo
NTOV oUT NG MHEAETNG ANYUEVOV YOAUKTOKOUIKAOV TPOIOVIOV G€ GLVOLAGHO HE GAAD
VIOGTPOUATH OTWG CVTA TNG TAPOVSOS SIMAMUATIKNG (BovoTdoto, YO1POGTACLO, TAGTEPIOUEVO
opayelo) oe 01fdOuo cvomua [Etavpoémovriog Kwvotovtivog,20..] 6mov elye vmoloyiotel
napaywyn ion pe 0.629 L CH4/LR/d. Iapatnpdviog T amoTteAECUATO TOV GUYKEKPLUEVOL

TEWPAUATOC GE GVYKPIOT| HE TO GEVAPLO oL apopd tnv mepoyn g [péPelag sivar apretd
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KOVOTOINTIKG KaBdc 1 Topaymyn peboviov Yo Tov VOPAVAIKO ¥pOvVo TapPOUoViS 37 NUEPOV
Nrav 0.37 L CH4/ Lt/ d. Aappdvovtog vadyn 0Tl T0 piypo omoteAodvioy omd TOCOTNTEG
BovoTtocion, TAGTEPIOUEVOL GPAYEIOL, XOPOGTUGION KOl SLOPOP®Y YEMPYIKDV VITOAEWUULATOV
70 omoio kaf1oTA EVOEYOUEVOE TNV TOPAy®Yn YOUNAOTEPN KoOMG KAl TO Yeyovog OTl

Tpoyuatonombnke o povoPado chotna.

Touyov cvoompevon TV 0&EmV KAOMC Kol OLUKVUAVOELS OTIC GUYKEVIPMGEIS TOVG KOTA TNV
TEPOUOTIKT OAPKELD OPEIAOVTAL OTIC OWIKVUAVOELS TOV TINTIKOV ATOp®V 0EEMV otV
TPOPOJOGio. XVYKEKPUEVO, OGOV aPOpd TOvg HovoPBaduiovg pebovoyovovg ovTdpaoTipEC,
évag GAAog AOYOC Yo TNV TOPOTAV® TOPATPNON Eival TO YEYOVOG OTL TOL GTAdIN TG avaepdPio
YOVELONC TPAYLOTOTOLOVVTOL TapdAAnAa. ‘Etol 1 dpdon tov 0&eoydvmv UIKPOOPYOVICU®OV
nopeumodilel m dpdon tov uebavoydvav uwikpoflaxdv mAnbvoumv. TToddég popég udiicto
ocopupovae kot pe ™ Piphoypoaeic o puOudc mapoaywyng oféwv omd Tovg 0EE0YOVOLC
UIKPOOPYOVIGHODG  gival  peyaAdtepog amd tov  pulud KoTtavaAmong TOUG Omd  TOLC
ueBavoydvoug e amOTEAEGLOL TNV UELMUEVT] TOPAY®YIKOTNTA o€ PEBAVIO I KoL TNV Katdppevon
TOL GLOTAUATOS. AT £pyeTol 6€ cupemVvia e tovg Bertin et al. (2013) mov opoimg anédei&av
TNV OPKETE KaADTEPT GLUTEPIPOPE €vOC S1PAOUIOD GLOTNUATOS GLV-EneEepyaciog amoPANTOV
TUPOKOUEIOL Kot Povotaciov &vavil TOL ovTicToyov uovoPaduov. Me Bdon to mopamdvo,
KOTOAYOLLE GTO GUUTEPAGHLA OTL £val SPGB0 cVOTN A I0WE NTAV TTLO ATOSOTIKO KOl AGPOUAES
KLPI®G Y10 TOV OVTIOPACTIPO TOV APOPOVGE TO GEVAPLO TNG Ayaing, KaBdg £T61 Ol TOCOTNTES
TOV 0EEMV TOL cLooWPEVONKAY KATA TN OdpKeln Bo Tay O E0KOAO VO KATUVOAMBOOV LE
OTOTEAEGLOL TO CUGTNLO, VO £XEL LEYOADTEPT] TAPOAYDYT KOl KOADTEPT amodoTikotnTa. H vymin
TEPLEKTIKOTNTO TOV VIOAEYUUATOV ECTEPLOOEWDDV (TOPTOKAAL) G& SHAVTOVG Kot [ SAvTovg
vooTavOpaxes ta kobloTd Wavikd yio v mopaymyr Prokavcipmv. Qotdco, 1 mopovcio
MUOVEVIOL KOl GAADV OPOUOTIKAOV EVAOCEMY EYEL G OMOTELEGUO TNV TOPEUTOICT TNG
pikpoPrakng dpdons. I'ia to Adyo avtd kpivetal amapaitntn gite 1 TpoeneEepyacio TOL VAKOD
®ote vo amopakpuvBoiv ta aBépla Ehaa, KATL OV YiveTol ®G eml T WAEIGTOV GE LEYAAES
Bropnyovikés povadeg AOy®m 01KovopIKoD KEPOOLG amd TNV TMOANGT TOVG 1 1| ENEEEPYAGIO TOVG
pe GAAa opyovikd amoPinta m.y. KOmplég €161 MoTE Vo PELWBEL 1 CLYKEVIP®ON TV TOEIKMV

EVOCEMV OTMG aKPPDS TPOYUATOTOMONKE Kol 6TO TEIPANA PO,

Emm\éov, éywve petd-emefepyocio Tov Y@VELHEVOL LTOAEIUHOTOS KOONDG Ol €KPOEG TNg
avaepoPiog ydvevong dwatiBevtal, yopic mepartépw eneEepyacio og edapikods amodékteg. To
VYo KAAopa NG amoppor|g dbNOnke péow pepPpavav vrepdOnong (UF) xat vavodmbnong
(NF) , pe 1ehikd 0160 1 LEI®ON TOL 0PYAVIKOD (POPTIOL TV AYPOTOPIOUNYOVIKAV ATOBANTOV.
Ocov avapopd To TPOTO GEVAPLO, Votepa and dmbnomn pe ypron g UF pepfpdvne, n tyn
™m¢ ovykévipoong tov COD peimbnke katd 37.52 %, evd ta olkd oteped Kotd 7.1 %, evd

&ywve avaxton g Smonua to 84% tov apykov delypatog. XTn cLVEXELD, KATA TN OKIUN TNG
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vavodmnong, n cvykévipwon tov COD peimbnie tepartépw (oe ovyKpion pe o dmdnua ard
v UF) xotd 2.5%, eved onueidbnke Kol eMmAE0V ATOUAKPVVOT) TMV OAKMOV GTEPEDY KATH
4.14 %. Zto debtepo oevdplo, votepa omd dmbnon pe ypnon g UF pepPpdvne, n i g
ovykévipmong tov COD peiwbnke kot 74.04%, eved to olkd oteped kotd 57.25 %. ‘Eywve
avakmon og dmbnua, to 70 % tov apyuol deiyuatog. Me v ypnon m™¢ vavodmdneng to
COD o6gev dMoée onuavtikd (oe ovykpion e to dONUa g vaepdmbnong). 1o Tpito
oevaplo, pue t ypnon g UF pepfpdvne n tun g cvykévipoong tov COD peimbnke kotd
90.39 %, eved o ohMkd oteped katd 18.25 % ko £ywve avdktnon g dmbnua o 50 % tov
apykod Osiypatog. To mpoidv mov Odamépace tnv vrepdmOnon (UF) tpoeoddtnce tnv
vavodmnon (NF). Me tv ypnon g vavodmdnong to COD peidbnke mepoutépw (o€
obykplon pe 10 dmbnue g vrepdmOnong) oe 18.98% evd moapatnpnOnke apeintéa
amopakpuven otepedv. Ot LEIMGELS OUMS TOL TPOEKLY AV, deV BemPNONKOY 0PKETE CNUOVTIKEG
,0laitepa oe oyéon He T0 kO66TOC TOL gEomMopod. To oteped KAAGUO TNG ATOPPONG
YPNoYoTombnKe yo. Koumootomoinon pe ypnon yatookoinkov. Kot oto tpic cevapilo katd
Mracpatonoinon mopompnOnke peioon tov pH , ¢ nhektpikng ayoydttog, kabog kot pio
e€aPETIKN UEIMOT TOV TINTIKOV GTEPEDV. XTO TPMTO GeVAPLo, 1 Propdla petpridnke Kot
pewmonke amd TPEIg apyIkd yolookmAnkeg o€ évav. H ueimwon avt) umopel va amodobei oty
e&avtinon tov piypatog tpoens. IHoapatmpndnke avénon (19.38%) otv mepiektikdnTa TOL
edapofertiotikod oe alwto (TKN), pmo pkpn advénon g tdéng tov 6.76% tov 0AKOD
@eo@opov (TP) ko ta exwinedo tov koriov (TK) kopdvOnkay og gvpog amd 19.6 éwg 9.07 mg /
g Enpov detypatoc. Xto deVTEPO oeVAPLo, OGOV avapopd T Popdlo, TeEMKA dev aviyveudnKay
YOUOOKOANKES. Agv mapatnpnOnke telMkd Kapio diapopd g meplektikdtog o€ dlwto (TKN),
eved mapovoldotnke onuavtiky avénon 140.56% tov oAkod pwcsedpov (TP). H cvvorwn
GLYKEVTPMGT TOV KOAOL MTOV YOUNAOTEPT] GTO TEAIKO TPOIOV GE GUYKPLON LLE TO OPYIKO LiyLLoL
TpoPodociag X1o tpito cevaplo, 1 Propdla mapovsioce onuoviiky avénon pe Tov aplBpd tov
YOLOGKOA KOV Vo pTAVEL TOVG 74, evd apyikd eiyav tpootebel 14. Tlapatnpndnke pia avénon
™m¢ &N oV 58.99% tov ohikov aldtov (TKN), 1 avélvon tov oAkod Qwc@opov £0e1Ee

apYIKA 6TafepdTNTA Kot TEAMKE HEi®aT, eV Ta eMinedo KAAIOL Tapovcincay oLEOUEUDCELS.
QG UEALOVTIKES TPOTAGEIS PIA TEPALTEP® EPEVVA TTPOTEIVOVTAL:

e H dwlayoyn tov mepdpatog pe Opopetiky enefepyoacio tov amoPfAnTeov TOL
YPNOWOTOMONKAY GTNV TPOPOS0Gia, e GTOYO TNV HEIMOT TOV GTEPEDMV OVTNG KOl KAADTEPN
OLLOLOYEVELD TOV PHYLLOTOG.

e MeAét OBaOuiov cvotiuatog ywoo v emefepyacios UIYLOTOG OypPOTOKTNVOTPOPIKMV
OTOPANTOV KOl YEDPYIKMY VITOAEIUUATOV.

o MeAétn kol OOKIW| TOV OVOAOYIDV  OYPOTIKOV-KTNVOTPOPIK®Y OmOPANTOV oTnV

TPOPOOOCia, [LE GTOYO TNV EMITEVEN UEYIOTNG ATOS0CTG EVEPYELOC.
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