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MNEPIAHWH

‘Eva atmod ta peyaAuTepa TTpoARuaTa TToU avTINETWTTICEI AdN N TTaykOouIia KovoTnTa,
Kal TTou ol TTPoRAEWeIC ava@épouv OTI TTPOKEITAI va auénbci éviova TIG €TTOMEVEG
OekaeTieg, €ival autd NG EéAAelwng TTOOIPoU  vepou. KAt TETOIO UTTOPEi  va
QVTIMETWTTIOTE YE TNV €Tmavaypnoipgotroinon uddtwv pe TPOTTO aCPAAR yia Tn
onuéoIa uyEia Kal Pe yvwpova Tavra tnv moidtnta wAG.

Mpokelpyévou va emmiTeuxBolv o1 aTtoxol TTou TiBevtal atrd TNV NopoBeoia, atraiteital n
KaTtGAANAn  emmegepyacia  Twv  uypwv  ammoBAATwy, Tou  yivetal o0t €IDIKEG
eykataoTdoelg, ol omoie¢ ovoupdlovtal «BioAoyikoi kabapiopoiy. ZuvABwg oTnv
EANGSa xpnoigoTrolgital Kupiwg n pEBodog TnG evepyou 1AUOG (E.I.). Avagopég £xouv
yivel otnv xprion kar aAwv pebddwv eTTegepyaciog uypwyv oTToPARTWY OTTWG N
MEBOBOC peuBpavwy (MBR) kai n avtiotpoen écuwon (RO).

2TO0X0G TNG TTapoucag SIMTAWMATIKAG ATAV N €€€TAoN TNG ATTOTEAECUATIKOTNTAG TNG
ouvduaopévng epapuoyng MBR kai RO (tetaptoyevhc KaBapiopdg) aotnv
eTTegepyacia uypwyv aTToBAATWY PE OKOTTO TNV TTEPAITEPW PBEATIWON TNG TTOIOTNTAG
vepou. ETriong, TTpETTEl va ava@EPOUNE TTWG O CUVOUACUOG auTdg XPNnoIPoTToInenke
AOYW TNG @QUONG Twv uypwyv aTTOBAATWY, OTTWG YIa TTAPAdElyUa N TTOAU uwnAn
OuYKEVTPWON o€ oTePed (TDS) kal pakpouopiwy, Ta otroia Ba £éppalav TaxuTnTa TIG
MePBpaveg TNG RO.

Mo ouykekpiyéva Trapatnendnke BeAtiwon otn okAnpdétnta (95%), aywyiuoTnTa
(92%), aAkaAIkOTNTO (84%), KABwWG Kal eAAGTWON o€ TOAU uywnAd Babud Twv
XAwpIovTwy, alwTou, QWo@opou Kal VITPIKWY (99%) oec oxéon HE TO apxIKO
ATTORANTO PE XPON TWV AVAPEPOUEVWV TUVOUACHEVWV TEXVIKWV.

AvtioToixa atmoteAéopara pe Xprion pévo tng TeXvikAg MBR Atav 55% , 38% kai
38% avtioToixa yia OoKANEATATA, QywYINOTNTA Kol OAKOAIKOTNTA, €VW VYIa TNV
atmmoudkpuvon Twv XAwpIovTwy, alwTou, pwo@OPOoU Kal VITPIKWY ATAV avTioToixa 81
%, 65%, 99% kai 47%. Emopévwg, OTTWG PTTOPOUUE VO TTOPATNPACOUNE HE TOV
ouvduaopo Tou RO €xoupe yia Ta avwtépw emmAéov BeATiwon Tng T1Agng atmd
1 - 56% TwV TTAPATTAVW TTAPAPETPWV.

Ta arroteAéopaTa NG AVWTEPW TTEPIPAUATIKAG EPYOCIAg KpivovTal IKAVOTTOINTIKA Kal
ETTOPEVWG TTPOTEIVETAI N ACQAAAG XPron TG ouvduaopévng TexVIKNG RO kar MBR
yIO VO YEWPYIKA Kal OIKIaKr Xpron. Emouevo BANa o éAeyxog €@apuoyng TnG oTnv
Biounxavia.







ABSTRACT

The lack of potable water is one of the biggest problems which the world community
is already facing and the forecasts report that it is to increase intensely the next
decades. Something like that can be faced with the re-use of waters with safe way for
the public health and always taking into consideration the quality of life.

So that are achieved the objectives that are placed by the Legislation, is required the
suitable treatment of humid waste, that becomes in special installations, that are
named “biological cleanings”. Usually in Greece the method of active silt is mainly
used. Reports also inform us about the use of other methods of humid waste
treatment over the method of membranes (MBR) and reverse osmosis (RO).

The goal of this thesis was the effectiveness estimation of a waste water treatment
system, combining MBR & RO units in order to succeed further improvement of the
quality of water. Also, we should report that this combination was used because of
some quality characteristics of the waste such as TDS.

Furthermore, concerning the initial waste the use of combined techniques presented
improvement in hardness (95%), conductivity (92%), alkalinity (84%), as well as an
improvement Agin high degree in chlorid, nitrogen, phosphat and nitrat (99%).

The use only of the MBR technique presented 55%, 38% and 38% respectively for
hardness, conductivity and alkalinity, while for chlorid, nitrogen, phosphat and nitrat
were respectively 81%, 65%, 99% and 47%. Consequently, as we can observe the
combination of RO technique has as a result an additional improvement of 30%,
54%, 56%, 17%, 30%, 0,99% and 47% respectively.

The results of this experimental procedure are judged satisfactory, so the combined
techniques MBR and RO in agricultural and domestic use can be characteristic as a
safe one. Next step the application of this method in the industry.




MPOAOIOz

H mrapouca epyacia atroteAei Tnv SITTAWUATIKY PJOU €pyacia, n oTroia eKTTovABNKE
otnVv ZXOoAA «XnNUIKWV Mnxavikwv» OTO TEAEUTAIO €TOC OTTOUDWYV TTPOKEIMEVOU VA
oAokAApwOEi N poinTnor| Jou Kal va AdBw To TITUXio Jou atrd Tnv oXoAn « Mnxavikwv
MeTaAAgiwv kar MeTaAAoupywv» Tou EMIT.

H exmdévnon Tng Tapoucag ulotroildnke oto epyaoTrpio Puoikwv MeBddwv
AvaAuong TnG ZXOANG XNuIkwy Mnxavikwy, 61Tou pou ékave 181aiTepn evTUTTWON N
O1a0e0IuoTNTA  TMAOTIKAG povadag 1600 MBR, 600 kai RO, yeyovog TT0U
o1adpapdtnoe KaBopIoTIKG TTapdyovIa OTnV EUTTEPIOTOTOMEVN OAOKARPWOH TNG
OITTAWMATIKAG HOU.

Etriong, n dTAwpaTiKn auTr] TTpaypaTotroifdnke ota TTAdiola eupUTEPNG EPEUVNTIKAG
Epyaciag Tou a@opoUce TNV PEAETN TNG CUMPTTEPIPOPAS TNG TTIAOTIKAG HOovAdaG Tou
MBR, €€oU kai 0 Aéyog UTTapéng auTig TNG TTIAOTIKAG Hovadag.

Oa nBeAa va euxapIoTAoW Bepud dooug oTABNKav dITTAA PJou pE KABE TPOTTO Kal JE
Bonénoav otnv oAokArpwarn TnG TTapoUuoag dITTAWPATIKAG Epyaciac.

IS1aiTepa atTeUBUVW £va PEYAAO «EUXAPIOTW» OToV TIRAETTOVTA KABNYNTA K. NIKOACQO
TCauTCA yia TNV avdBeon Tou €CAIPETIKA eVOIOPEPOVTOG BEUATOG, TNV KaBodriynon Tou
KAl TIG TTOAUTIUEG KATEUBUVOEIG TTOU HoU TTapEixe o€ OAn Tnv dIAPKEIQ TNG EKTTOVNONG
NG OIMTAWMATIKAG Wou epyaciag. Emiong, 6a nBeAa va euxapioTiow Tov UTTOWnQIO
010dkTopa K. KwvoTavtivo Xat{nkwaoTavTivou yia Tnv apépioTn Bornbeid Tou kab’ 6An
TN dIdpKeIa eKTTOVNONG TNG DITTAWMATIKAG £pYOCiag, KaBwg Kal Toug Kupioug Aoukd
NAviC6 kal ABpadu ARpauidn yia Tnv TEXVIKR, aAAG Kal BewpnTiK UTTOOTAPIEN TTOU
Mou TTapeixav.



EIZArQrH

ZWVTag € JIa TTOXNA TTOU N OIKOVOUIKI], KUPIWG, KPIoN KUPIapXEi, N TTAEIOVOTNTA TWV
KATOIKWVY auToU Tou TTAQVATN Bewpouv wg dedopévn TNV GUON Kal Toug Bnoaupoug
™NG. 'Evag ammd auToug eival Kal To vepPo.

Me pia TTpwTn PaTIA, 0 KaBévag Ba pTTopouce va PIAACE yia Tnv agBovia Tou. Opwe,
MOAIG TO 3% aQuTAG TNG TTaykOouiag «a@Boviag» eival TTOOINO Kal BPIoKETAI OTOUG
TTAYETWVEG, O€ AIPVEG, PEUATA, UYPOTOTTOUG Kal o€ utrdyela udata. Me atroTéAeoua
OTNV TTPAYHOTIKOTNTA AlydTEPO aTTO 1% Va gival dlaBéaiyo yia Tov AvBpwTro.

AvaAuTIKOTEPA, TO vEPO dIATIBETAI YVIa BIOUNXAVIKH, YEWPYIKN KAl OIKIOKA XpAon. ©a
MTTOPOUCE VO CUMTIEPAVEI KAVEIG, TTWG MECW TWV TTOCOCTWY OTIS aVWTEPW XPNOEIG
OTTOKAAUTITETAI TTOU BaadileTal n olkovouia TNG KABe xwpag. MNa Tapddelyua, EXOULE:
HMA 46%, 41,3%, 12,7%, Hvwuévo BaaiAeio 75,4 %, 2,94%, 21,7% kai Ivdia 5,45%,
86,5 % kai 8,09% o€ PBIOPNXAVIKESG, YEWPYIKEG KAl OIKIOKEG XPAOEIG avTioToixa. Mo
OTOXEUOMEVA, OUHMPWVA PE TOUC UTTOAoyIopoug Tou FAO! évag péoog avBpwtrog
XPEIBZETal yia TIC avdykeg Tou 600 m®/éTo¢, TO OTT0I0 PETAPPAJETAl OE TTAYKOGUIO
kAigaka o€ 3,8 TpioekaTopUpIa m*/ €T0C.

Avagopikd pe Tnv EAANGDA, N Xxwpa pog Bewpeital TTAouoia o€ vepd, KaBwg n péon
eTAoIa BpoxoTTwon @ravel v TR Twv 700mm/étog. Ouwg, n katavoun Twv
uddATIVWY TTOPWV Eival avOPOIOPOP®N OTNV OUVOAIKN) éKTaon , AOyw TToIKiAwv
TTOPAUETPWY OTTWG TO £VTOVO aVAYAUQPO, N AVIoN KATAVOUA TwV BPOXOTITWOELWY OF
OUVOUOONO HE TNV CUYKEVTPWON Tou TTANBUCHOU K.4. OGov agopd TNV KaTavour Twv
TTOOOTATWY TOU vepoU avaAloya pe TIG Xproelg, otnv EAAGda diakpivoupe 3%, 87%
Kal 10% o€ PBIOPNXOVIKEG, YEWPYIKEG KAl OIKIOKEG QAVTIOTOIXA, O€ OUYKPIoNn ME TIG
UTTOAOITTEG XWPEG.

H d1a8eon uddativwv TTOpwV aTTOTEAEI Kupiapxn ouvioTwaoa, T600 yia Thv €TIRiwaon
TwWV avBpwTtwy, 600 Kal yia TNV avaTTuén Kal Tnv OIKOVOMIKY €unuEpia Tou KABe
Kpdtoug. H avBpwtroyevAg dpacTnpidTnTa Kal akoAoUBwG n TaxuTtatn avénon Tou
TTANBuopoU TTpoaBdaAlouv Kai duaxepaivouv ThV dlaxeEipiar) Twv USATIVWV TTOPWV.

Emopévwg, OTwg eival @avepd ETTITOKTIKY avaykn atmoTeAei n elpeon AUCewv
TTPOKeEINEVOU va dlaoc@alioTei n UTTapén MIOG TTOIOTIKAG KAl ao@aAoug peBodou
diaxeipiong. Mia TéToia PéBOdO €TTIAEyOUPE va EEETACOUNE QVAPOPIKA YE TNV XProNn
ETTECEPYATUEVWVY ATTORANTWV.

evikéTepa uttdpxouv ol PéBodol eTTeCEpyaTiag, oI OTToieg GUWG XPNOIKOTToIoUVTal
avdaAoya ue Tov BaBud emegepyaciag Tou ammoBAfTou. Mo avaAUTIKA £XOULE :

A) MpwTtoBdbuia emeepyaoia : ZTOXEUEI KUPIWG OTNV AQAipPECN TOU QIWPOUNEVOU
UAIKOU (opyavikoU kai avopyavou). MepihauBavel, cuvABwg, Tnv lMNMpoemeéepyaaia kai
TNV MNpwToBdBuia Kabi¢non. H Mpoetregepyaaia TepiAapBavel Tnv Eoxdpwaon, Toug
MoAtotroiNTég kai Ta TpiBeia, Tnv EEAupwon, Kabwg Kal Tnv PETPNON 1 KAl TNV
e€looppdTNON TNG TOPOXAG. 2TOXOG TNG €ival n ATTOPAKPUVON CWHATWY TTOU
emTmAéouV | BpioKovTal o€ aiwpnon oTa AUPATa KAl YKUPOVOUV KIvoUvoug Euepaing
TWV ayWwywyv, KATaoTPOPRS TOU INXAVOAOYIKOU EOTTAIOHOU (TT.X aVTAIEG) KAl TEAIKWG
duoAsiToupyiog Twv povadwyv eTTeéepyaciag TTou akoAouBouv. H TTpwTtofdduia
kaBinon TreplhapPBavel Ae€apevég MpwToBdabuiag Kabidnong (ouvnBwg KUKAIKAG
olaToung) Tou ouxva avagépovtal v ouvtopia AMK (Ae€auevég MpwTtoBaBuIag
KaBilnong) kai €xel WGOKOTTIO va OTTOPAKPUVEI AIWPOUNEVA OopyaviKd kal avépyava

LFAO : AtokoBepvnTiks opydvmon pe 6Komd TV evicyvon e maykOopiag yempyikic emidoong,
TPo®O®OVTOG TAPGAANAL TV PLOGIUN XPTIGT) TOL VEPOD Y10 TOPAYOYT TPOPIU®V.




OTEPEQ, WOTE va HEIWBEI TO PUTTAVTIKO QOPTIO TTOU TTPOOPICETAl YIO TA ETTOMEVA
otadlastreéepyaciag. H mpwToBdBuia kabi¢non agaipei Ta KaBi{avovta oTEPEd UTTO
Hopony MpwtoBdBuiag [AUog (AGOTING) Kal TO UTTEPKEINEVO UYPOATTOTEAE TNV
TPpWTORABUIa  eTTeCEpyacévn  €KpOr], TIou €ival OIaBECIUN  TTPOG  TTEPAITEPW
emegepyaaoiod.

B) Aeutepofdbuia eme€epyacia : BioAoyikdg kabBapioudg oTov o1roio SIacTTwvTal Ol
OPYQVIKEG OUTiEG Ue TNV BonBeia agpiocpol (0guyovwong).

N TpimroBd&Buia Emegepyacia : Xkotrdg TNG €ival n agaipeon Bapéwv PETAAAWY Kal
TOGIKWV 1 GAwv ocuoTaTikwy. To oTddIo auTtd eival €mBUPNTO OTAV N TTAPOUCia
Biounxavikwv oTToPAATWY oTa AUpata €ival onuUavTtikl Kol 0 OTOX0G E€ival n
ETTAVOXPNCIMOTTOINCN TWV AUPATWYV (TT.X OTNV Blopnxavia, yia apdeucn 1A yia Xwpoug
avayuyng). Z1o oT1ddio autd TTEPIAAPPBAvVOVTAl ETTECEPYATiEG OTTWG N KPOKidwaon -
iIlnuatotroinon, n OI0AIon, n TTPocpPOPNon aTd evepyd AvOpaka Kal SlEpyadies We
HEPBPAVES.

Q¢ kaivoTéueg pEBodOI Ba PTTOPOUCAV VA XAPAKTNPIOTOUV OI BIo-avTIOPaCTAPES
MePBpavwy, avTioTpwen 6ouwon aAAd Kal oI cuvOUACHOI TEXVIKWY £TTEEEPYAOIAG,
OTTWG YIa TTAPAdEIYHA TWV dUO TTPOAVAPEPOEVTWV.

H dimmAwpaTik) cuuBdaAel oTnv €peuvnTIK PEAETN QvAQOPIKA UE TNV £EEUPEDT VEWV
OUVOUOOMEVWY TEXVIKWY eTTeCEpaTiag atToPAATWY, YE OKOTTIO TNV HEYIOTOTIOINGN TNG
TTOIOTNTAG TOU ETTECEPYATHEVOU VEPOU.

H d1apBpwaon TG SITTAWMATIKAG £XEI WG AKOAOUBWG :

2710 BewpnTikd PEPOG Ba yivel avagopa oTa arORANTA, 0TNV VOUOBETia, OTIG TEXVIKEG
emmegepyaociac MBR kai RO, aAAG kal oTov ouvduaoud TOUG, Kal OTIG OVAAUTIKEG
TEXVIKEG.

2710 TreipapaTiké Ba yivel avagopd oTa 6pyava TToU XPnNoIYoTIoInenKav, oTIC TIIAOTIKEG
povadec MBR kai RO, oTnv TTapackeur] Tou aTToBAATOU, Kal OTO ATTOTEAEOUATA —
CUUTTEPACUATA TTOU TTPOEKUYAY OTTO QUTAV TNV OITTAWMTAIKH.

Mo ouykekpipyéva n TTAPoUca SITTAWMATIKY MEAETA TIG €CAG TTAPAUETPOUG €AEYXOU
QTTOTEAECPATIKOTNTAG OTNV £TTeCEpyacia uypwv ammoBAnTwy atmé MBR kai MBR-RO :

OoAdéTnTa

Aywyiuétnta

AAKOAIKOTNTO

2KANpOTNTO

BOD & COD

XAwpPIovTa, oAIKOG pUICPOPOG, OAIKO AJWTO Kal VITPIKA

Aivel xpnolya oToixeia Kal ammoTeEAETPATA VIO TNV ETTECEPYATIO TOU OUYKEKPIPEVOU
TUTTOU ATTOBANTOU, TO OTTOI0 TTAPACKEUACTNKE PE OTOXO VA Eival QVTITTIPOCWTTEUTIKO
QOTIKOU aTTORARTOU.

TéANog, Ta amoteAéopaTa duvaral €Tiong va aglomoinBolv og PeyaAUTEPNG KAIJOKAG
EYKATAOTACEIG, OTTWG YIO TTaPAdEIlyUa EPYOOTACIAKEG EQAPHOYES, TO oTToio BERala
MEVEI va QavEi oTnV TTPAgn.






Mepiexopeva

TTEPIAHWH ...ttt sreere e e e e 3
ABSTRACT ..ot bbbttt st bbbttt 5
TTPONOTOZ ...ttt b bbbt e et et 6
EIZATQINH ..ottt st sresreere e eneenes 7
A. OEQPHTIKO MEPOXZ.......ccoo et 13
KEDAANAAIO 1. ATTOBANTO .ttt 13
1.1 POTTQVOR UBATIVIDV TTOPWIV ... 13
1.2. TINYEG PUTTAVOTIC .eeviieeiieiie ettt 14
1.3. AOTIKQ ATTOBANTA .ot 14
1.4. BiounXaVviKA QITOBANTA ......ccoeeeeeee e 16
1.5, NOUOBEDIQ ......coeeeeeeieeeiee et 16
1.6 Xpnoei¢ emmeéepyaouévwy UypwV aQmmOBAATWY ...........cccevvvveeeeeennn. 25
KEDAAAIO 2. Etregepyacia Yypwv ATTORARTWYV Pe Texvoloyia
BioavTidpaotipa MeuBpavwy (Membrane BioReactor) ..........ccccocvevviicvveinne, 29
2.1 200tnua emmeéepyadiag MBR .........oiiiiiiiiecee e 29
2.2 EQAPUOYEG MBR ...t 30
2.3 lNAcovektnuara kai PeIOVEKTAUATA MBR..........ccooviiiiiiiiicci, 31
KEDAAAIO 3. Eregepyacia Yypwv ATToRANTWY Pe Texvoloyia AvtioTpoeng
Oopwong (Reverse OSMOSIS —RO) .....ocvciiiiiiiiccece e 33
3.1 200tnua Ee€epyaciaC RO ........ovviiiiieieeiieeeee e 33
3.2 EQAPUOYEC RO ..ot 37
3.3 lNAcoveknuara kai MelovekTAUATA RO.........iiiiiiiiiiiiiiiiiieie e 37
KEDAAAIO 4. 2uvduacuog TexvoAoyiwv MBR & RO ... 39
KE®DAAAIO 5. AvaAuTikég MéBodor kai Texvikég EAEyxou PUtravong Yypou
N 0] 7Yoo 1 SR 40
Lo B = (o0 Y7/ o S 40
5.2. OTITIKEG EOODBOI ...t 44
5.3. HAEKTOOUETPIKES UEBODOI ... 46
B. MEIPAMATIKO MEPOZ .........ccocoeeee e 48
KEDAAAIO 6 : OPYOVOROVYIQ . ... .ottt 48
6.7 0 DPYAVA......eeiieee et 48
KE®AAAIO 7 : TlihoTikéG Movdadeg (Mapouaiaon) — AméBAnTO ZuoTaon........ 61
7.1 ATOBANTO — MNAPACKEUN - ZUCGTAGT) ..ccoevevveieeeeeeeeeeeiiee e, 61
7.2 : TiAotik Movada MBR - 1apoudiaon ............ccceeeeeeeceeiieeeeneenenns 65
7.3 : ThAotikn Movadd RO - [1ApoUGIiaCT) ........cocevveviiiieiiiiiiiieeeiiinaeeees 70
KEDAAAIO 8 : Zuvduaopuéveg Texvikég MBR — RO oTtnv Emreéepyaoia
2uvOeTIKOU YypoU ATTOBAATOU — ATTOTEAEOHATA — ZUCATAON .oovveveeiece e 82
BT EIOQYWIYI] oot 82
8.2. EAcyxo¢ 2KANPOTNTAG - OOAOTNTAG ..vvveee e 83
8.3. EAcyxog Aywyiuotntag — AAKQAIKOTNTAG ........cuvuuiiiieeeeeeeeeiiiinnn, 86
8.4. EAcyxog BioAoyikad Arrairouuevou Oéuydvou (BOD) — Xnuika
Amrairoupuevou OEUYOVOU (COD)......cocvvviiiiiiiiiiiieiiieeeeeeeeeeeeeeeeeeeeeeeeeee 88
8.5. EAcyxos¢ XAwpiovrwv — OAikou Alwrou (TN) — OAikoU Pwopopou
(TP) = NITOIKWV (NO3) ceveviiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee ettt 91
I ZYMIIEPAXMATA - TTPOOIITIKEX ..ottt 96
BIBAIOT PADIA ...ttt ettt et e e e s e e e e s a e e e snnneeeeans 98

TTAPAPTHMATA ..o s 100



—~

11

'






A. OEQPHTIKO MEPOZz

To @QuOIKO Kal Kupiwg TO em@avelokd vepd TTePIEXEl TTANBOG aveTTIBUUNTWYV
ouoTaTIKWV atmo did@opoug TTaBoydvoug A PN HIKPOOPYAVIOUOUS Kal Oldgpopa
oToIXEia OTTWG Xwua Kal didgopa dAAa aiwpouueva cwpatidia. Mnyég poéAuvong Tou
vepPOU gival ol ENG:

ETMIKiVOUVA aTTORANTA TWV VOIKOKUPIWY, TWV ONTITIKWY CUCTNUATWY
XNUIKEG OUTIEG TTOU XPNOIYOTTOIOUVTAI OTO YPAGidI KAl TOV KATTO
KaUoIha TTpoEpXOHEVa aTTd dlappoES Oegauevwy amobnkeuong
CwIka atmopAnTa

YEWPYIKA XNMIKA TTpoidvTa

XWPOI UYEIOVOUIKNAG TAPAS

N éKTTAUCN TWV PETAANAWY aTTO UBPAUAIKEG EYKATAOTACEIG

Alagopd petagu putravong Kai péAuvong:

o PuUmavon eival otroiadATroTe ei0aywyn f dlacTropd oTo TTEPIBAANAOV (aEpag, vepo,
£50¢0cg) OTTWG:

o EvWoeig Kal ouoieg 0€ OUYKEVTPWOEIG APKETA HeEYAAEG woTe va KaBioTouv
BAaBepég, eTKIVOUVEG Kal TOGIKEG YIa TOV AVOPWTTO KABWG £TTIONG KAl IKAVES va
olatapdfouv aveTTavopBwTa HIa ICOPPOTTIAL.

o Evépyeia 6TTwg BepudTnTa, ewg A 66pupog.

o MOobAuvon opietal wg n oTroladATTOTE eloaywyn 1 diacTropd oT10 TTEPIBAAAOV
(aépag, vepo, £€0aPOg) TTABOYOVWY HIKPOOPYOVIOUWY O€ CUYKEVTPWOEIG APKETA
MEYAAEG woTe va KaBioToUv €TmKivOuveg yia TOov AvOpWTIO 1 IKAVEG Vva
dlaTapALouV aveTTAvOPBWTA HIa ICOPPOTTIAL.

H putravon Twv uddTIivwV atTodekTWwY AOYW TNG ATTOPPIYNG OE AUTOUG U ETTAPKWG
ETTECEPYATUEVWY BIOUNXAVIKWY UYPWV aTTORBAATWY ETIROAPUUEVWY PE Bapéa PHETAOAAO
atroTeAei éva atrd Ta oNUavTIKOTEPA TTEPIBAAAOVTIKA TTPOBAAUATA. ZTIG TTEPICOOTEPEG
QVATITUYMEVEG XWPEG £xouV TEBE auoTnpd TTEPIBAAAOVTIKA KPITAPIA QVAPOPIKA PE TNV
ATToOPPIYN UYPWV aTTOBAATWY TTOU TTPOEPXOVTAl aTTO BIOUNXAVIKEG dPAOCTNPIOTNTEG.
Ta opla utropei va diagopoTtroiolvTal avdAoya PE TR Xwpea, TNV TTEPIOXA Kal TO
Biounxavikd kKAGdo (US EPA, 2005). Eival ,Aoirdv, emTAKTIKA avaykn n avaTrTuén kai
€Qapuoyn KATAAANAwvV OIEPYOCIWV-CUCTNUATWY emegepyaaoiag Kai
ETTAVAXPNOIYOTTIOINONG TWV UYPWV OTTORAATWY oTa TTAdiola TG KAGBE Blounxaviag
TTPOKEIMEVOU VO EAAXIOTOTTOINBEI TO PUTTAVTIKO QOPTIO OE ETTITPETITA ETTITTEDA TTPIV TNV
atméppiyny Toug. QoTéo0, N E€TMAOY) TOU KOTAAANAOU OUCTAUATOG €TTECEPYQTiag
TPETMEl va Aaupdavel uttown TNV TTPOEAEUCN KAl TNV apXIK oUOTACN TWV UYPWV
ammoBAATWY, TNV 1I0xUouca vouoBeaia TTou KaBopilel Ta MBUPNTA XAPAKTNPIOTIKA
NG €TMECEPYATHUEVNG EKPONG KAl TO KOOTOG TNG emetepyacniag. O oxedlaouog Kal n
epappoyn Tou KatdAAnAou cuoTrpaTog TTPpoUTToBETEl TN dieEaywyn EpyacTnPIaKWY
Kal TTAOTIKWY  Ookipwv. Mia péBodog ptopei va BewpnBei KATAAANAN  OTaV

13

—
 S—



xapaktnpeifetar amdé uwnAni amodoan, civalr TTePIBAAOVTIKA @QIAIKH KOl OIKOVOUIKA
Biwoiun.

InueIoKES TNYEG PUTTAVONG atmmoTeAoUv ol TnNyéG Tmou eKBAAAouv pUTTOUG o€
EVIOTTIOMEVA ONUEId OTTWG O aywyous, TAPPOUG Kal OTTOXETEUTIKA OiKTua TTou
KataAAyouv €ite o€ UBATIVOUG ATTOOEKTEG, €iTe 0TO UTTEDAQOG. Q¢ TNYEG BewpouvTal
KUPIWG :

o Biopnxavikég povadeg
o Movadeg emregepyaaiag ammoBARTWY TTOU ATTOPAKPUVOUV HEPOG TwV PUTTWYV

Mn onuelakég TTNyég putravong civalr Tnyéc ol otroieg Oev givalr duvatdév va
EVTOTTIOTOUV O¢ Kavéva €1dIkd onueio amoppong. Eival ouviBwg peydAeg TTEpIOXEG
TTOU PUTTAiVOUV TO veEPO HE ETTIPAVEIAKN aTTOpPOr], UTTEdAQIa por) | amobeon oTnv
atpooeaipa. TEToleg gival:

o  OI aTTOPPOES XNUIKWYV OTA ETTIPAVEIOKA VERA KAl N dlIApPOr] TOUG OTO £DaPOg
MEoQ ATt XWPAPIa, UAOTOUNUEVA dAON, OPOUOI, ATTOXETEUOEIG

AoTikd ammoBAnTa eival Ta ammévepa aoTIKAG TTPoEAeuons. AtroTeAouvtal atmd vepod
TTOU TIPOEPXETAI OTTO  AvBPWTTIVR XPRAON KAl ATTOPPITITETAI oav  EKKPING N
atrokpIga(kOTTpava, oupa, KTA.) Kal o1rd vepd ToU €XEl XPNOIYoTroINdei OTIg
ouvnBIoPEVEG OIKIOKES XPNOEIS (TTAudipaTa, kaBapidTnTa, KTA.).

H péon 1T000TNTA TTOU QTTOXETEUEI O AVOPWTTOG ThV NUEPA eEapTdTal atrd TTOAAOUG
TTApAyOVTEG, Ol KUPIOTEPOI OTTO TOUG OTToiouG gival n agBovia fj n éAAeiyn vepou OTO
OTIITI KAl TNV TTEPIOXN, TO KOOTOG TOU VEPOU, TO TTOMNITIOTIKO ETTITTEDO, N OIKOVOMIKA
KardaoTaaon.

XapaKTnpPIoTIKG atroBAATWY:

e Ta amépAnTa TTapouaidlovial ocav  TTOAUQACIKG Jiyua, OTO  OTroio
OUVUTTApXOUV OTePER, TEAEID OIoAUpaTa, eAaiwdn uypd Kal KOAAOEISEIG
Ol0OTTOPEG.

e HkUpia paa Twv Aupdtwy givar vepo.

e To opyavikd TTEPIEXOPEVO TWV aTTOBAATWY aTtroTeAsiTal amd Tpwreiveg (40-
60%), udatavbpakeg (25-50%) kai Airrapég evwoelg (5-10%).

e O1 opyavikéG QUTEG EVWOEIS OUVUTTAPXOUV HE TO TTPOIOVTA aTTOIKOOOUNONG
TOUG TIOU eival: apivogéa, auppwvia, udpdBelo, aAkoOAeg, AITapd o&éa,
@aIVOAeG, IVOOAN, O10&eidlo Tou AvBpaka, peBAvio, udpoyodvo, VITPIKA Kal
viITpwdn aAata, B¢gio kal Benkd dAata KaBwg Kal dIAPopeg AANEG OPYAVIKEG
EVWOEIG, OTTWG ATTOPPUTTAVTIKA Kal AAaTa (0pBO0QWTPOPIKA, TTOAUQOCPWPIKA
K.4.).



o To pH Twv amoBAATWY gival EAaPPWG GEIVO.
o H Begpuokpacia Toug ival PepIkoUg PaBUOUG HEYOAUTEPN ATTO EKEIVN TOU

TTEPIBAAAOVTOG TO XEINWVA KAl KATTWG KATWTEPN TO KAAOKAIPI.

Mapakdtw avaypd@ovTal ol TTVOKEG JE TNV TUTTIKA Kal eVOEIKTIKA oUCTACN UYpWVY
QOTIKWY OTTORAATWV :

Mivakag 1 : TumkA oUOTAON OVETTEEEPYAOTWY UYPWV AOTIKWV OTTORARTWYV
(mgfl)

AoTikda

amropAnTa
MapdaueTpog loxupa Meoaia | AdUvaTta
(mg/l)
OAIkd oTepea | 1200 720 350
BOD 400 220 110
COD 1000 500 250
TOC 290 160 80
OAIk6 AlwTto | 85 40 20
OAIk6g 15 8 4
Pdwopopog
XAwpikda 100 50 30
Osnka 50 30 20

Mivakag 2 : EvdelKTIK] 0UOTAON UYPWV AOTIKWV ammOBARTWV Ot Sid@popeg
mwoAeig Tng EAAGSaG

A’O'TIK('X Mapaperpol
KEVTPQ
AiwpoUpeva BODs (mg/l) COD (mg/l) OAIko6
Zreped (mg/l) AlwTto(mag/l)
BoéAog 300 330 720 56
KaBdAa 282 355 750 43
Aikarepivn 230 280 450 35
Kwg 300 240 620 45
ZmwapTn 230 323 700 31
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2T1ov Tivaka 1 Tmapoucidletal n katataén Twv Metcalf and Eddy TutniKwy aoTIKWV
amoBAATWV O€ IoXUpd, peoaia kal aduvarta. ZTov Trivaka 2 BAETTOUPE TIG
TTAPAPETPOUG QOTIKWY aTTORANTWY O€ dIGPopeg TTOAEIS TNG EANGDOG.

Ta aoTik@ avemegépyaoTta amofAnTa armmoreAoUvTal Kupiwg atd mmpwreiveg (40 —
60%), udpoyovavbpakeg (25 — 50%), Aimmidia (10%), oupia kal amd €va PeyAAog
TARBOG peTdAAwv Kail 1xvooToixeiwv (As, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg,
Mo, Ni, K, Se, Na, W, V, Zn, evwoeig Tou PevloAiou, XAWPIWHPEVEG EVWOEIG,
QAIVOAEG). Ta onuavTIKOTEPA BPETITIKA TwV ACTIKWY aTTORARTWYV gival To GlwTo Kal 0
PUWOEPOPOG. To ACWTO TWV OIKIAKWY ATTORBAATWY PBPICKETAI KUPIWG WE TN HOPPA TNG
oupiag KaBwg Kal oTa KOTTpava Kal o€ AAAEG opyavikéG UAeG. H ouykévipwon Tou
OoAIKoU alwTou oTa oIKIakd atrépAnTa utropei va troikiAel ammd 20 — 70 mg/l. Ze vwtd
aTroBANTA, TO AUUWVIAKO ACWTO, TTOU BPICKETAI PUE TNV HOP@N 1OVTWY aUPwViou Kal
aUMwviag, eival TTepiTTou T0 60% TOU OAIKOU adwTtou. NITpwdn Kal VITPIKA,
o&eidwuéveg dnAadrn Hop@Eg alwTou, Ppiokovtal oe eAAXIOTEG CUYKEVIPWOEIG OTA
ammopAnTa. To opyavikd alwTo Twv AaTmoBAATWY Kal n oupia udpoAuovTtal EUKOAQ O€
QUMwVIOKS GlwTo, £T01 WOTE O€ ATTORANTA TTOU TTAPAUEVOUV ETTE ONPAvTIKO diIdoThua
o710 OIKTUO, TO TTOCOCTO TOU OUUWVIAKOU adwTou va @TAvel i Kal va ¢eTrepvda 10 80%
TOU OAIKOU adwTou.

270 ACTIKA AtTTORANTA N TTO0OTNTA TOU QWOPOPOU avA KATOIKO Kal NUEPT KUMAIVETAI
amd 2,5 éwg 4 g. Znuavtiké TTooooTd atrd TIG TTooOTNTEG AUTEG (MEXPI Kal 50%)
OQEiAETaI OTN XPrON ATTOPPUTTAVTIKWY.

O1 mapaydueveg TOCOTNTEG CQOTIKWY ATTOBAATWY TTAPOUCIAfOUV HIO  OXETIKA
oTa0ePOTNTA KAl EKTIMATAI TTWG - YE TNV TTPOUTTO0e0N OTI N eQapuolOuevn TTONITIKA
dlaxeipiong Tou vepou Oev €UVOEI TNV UTTEPKATAVAAWON Tou - n péon nuUEPnoIa
TTapaywyr avda kdrolko kupaiveTtal Trepitrou ota 160 pe 170 Aitpa. Emropévwg, yia
OUYKEKPIYEVO TTANBUCPO pTTOpPEl EUKOAO va eKTINNBEI n TTapayouevn TToooTNTA
ATTOBAATWV.

Biounxavikd amépAnTa civail ta amopAnTta uypd Ola@opwy Biounxaviwy 1 GAAwv
EYKATOOTACEWY, TA OTTOI0 TTEPIEXOUV UTTOAEIUMATA TWV XPNOIMOTTOIOUMEVWY i TWV
TTaPAYOPEVWY UAWYV. ZTa Biopnxavikd ammopAnta dev mrepidapBdavovTal autd TTou
TTIPOEPXOVTAI ATTO TOUG XWPEOUG €EUTTNPETNONG TTPOCWTTIKOU OTTWG aTTOXWPNTAPIA,
Mayelpeia, TTAUVTAPIA K.T.A.

1.5.1 Eicaywyn

210 péEANNov, e€aiTiag TNG auénong Tou TTANBUCPOU TTAYKOOUIWG Kal AauBavopévng
uttoYwn NG UTTapéng KAatdAAnAng TexvoAoyiag, ouvipéxouv Adyol akéun Kal yia tnv
Tapaywyr TOCIuou vepoU atrd Pn TOoIa vepd, TTapoAo, TTou TiBevralr cofapd
Bépata OTTWG To UYNASG KOOTOG €TTEEEPYOTIOG KAl N KOIVWVIKF atrodoxA. ATO Tnv
OTIYMR TTOU N €TTavaXpnoipoTToinon vepoU £QapuOZeTal KOPN Kal yia TNV TTOCIUN
XPNon, o KABe TTEPITITWON ATTAITEITOI CUYKEKPIYEVN TTOIOTNTA VEPOU, N OTIoia
TPocdlopifel Kal TIG ATTAITOUNEVEG TEXVOAOYiEG eTTECEPYATiag Kal TO avAAoyo KOOTOG.
Mpétrer va onueiwBei 6T £xouv avaTrTuxBei TEXVOAOYIES yIa TNV aTTaITOUUEVN VIO KABE
Xpron tmoidétnTa vepou.

levikd, k&Be TUTTOG €TTAVOXPENOIYOTTIOINONG aTTaITEl TIG OIKEG TOU TTPOdIOYPAPES
ToI6TNTag. O1 TTPodIaypaPES YIa TNV £TTavaxpnaolyotToinon otn Blounxavia dev gival



QU@IAEYOPEVEG, a@oU n amraIToupevn TroldéTnTa Tou vepoU KaBopiletal atrd TIg
mpodlaypagés TG Plopnxavikg  Zntnong. To  idlo  1oxUel KAl OTnv
ETTAVOXPNOIYOTTOINCN veEPOU TTOU TTPOOPICETAl YIA TTOON, AANG BEpaTa KOIVWVIKAG
amodoxAg Kal poAuvong , éxouv odnyroel OTnV TIEPIOPICHEVN E€QAPUOY TnG.
AvTiOETA,0 EUTTAOUTIONOG TWV UTTOYEIWV UDBPOPOPEWY, TaUuTOXpOvVa TTAPEXEl Mia
CUMPTTANPWHATIKY €TTEEEPYQTIA, TTOU QAIVETAI VA €ival ATTOTEAECUATIKA, O OU{NTNOEIG
yIa TNV TTOI0TNTA TNG £QAPHOlONEVNG EKPONG, TTEPIOPICOVTAl KUPIWG OTa TTITTEdA TWV
VITPIKWYV KAl OTA UTTOAEIMPATO TWV QUTOQAPHAKWY.

H katrdotaon S&ia@opoTroleital oTnv TTEPITITWON TNG ETTAvVaXPn- OIYOTIoIiNoNG via
apdeuon. ETeidn ol ekpoég cival évag TTOAU EAKUCTIKOG UdATIKOG TTOPOG yia dpdeuon,
ecaITiog TNG TTAOUCIAG TTEPIEKTIKOTNTAG TOUG O€ BPETITIKA oToIXEid, AauBavouv Xwpa
évioveg oulnTACEIS yia TIG TTPOdIayPaAPES TTOIOTNTAG TTOU TTPETTEN va e@apudlovTal,
000V apopd OTIG MIKPORBIOAOYIKEG TTAPANETPOUG avaAoya Pe TN HEBODO Gpdeuong Kal
TO €i00G TNG apdeUdPEVNG KAANIEPYEIQG.

O1 BiopNXavikEG XWPESG Kal Ol TTapaywyoi TexvoAoyiag, TTpoR&AAouv auoTnpég
TTPOJIAYPAPEG YIa TNV TTOIOTNTA TOU VEPOU (OUYKPIOIUEG ME QUTEG TOU TTOCIUOU
vepou), Me Tn BeBaidTnTa OTI 01 M0 aKPIREic TExvoAoyieg e€aoc@aAifouv uyieivd vepod
(&nA. atraAAaypévo atrd evreppoioUs Kal TTAPAaITA), O AVOTITUOOOUEVEG XWPEG TTOU
MooTiCovial  ammd  cofapéc  eAAEiwelc  vepou,  €mMIDIWKOUV TNV  €KTTéGVNON
ETTIONUIOAOYIKWY HEAETWV TTOU UTTEPACTTICOVTAI TIG 10XUOUCEC AIYOTEPO AUOTNPES
odnyieg Tou Maykdéouiou Opyavicpou Yyeiag (World Health Organization, WHO). O
€EAeyxog Twv TTaBoydévwy gival BUOKOAOG Kal uwnAou KOOTOUG.

E€aitiag Twv TTAEOVEKTNUATWY TTOU CUVETTAYOVTAI ATTO ThV ETTAVAXPNOILOTTOINCN TwV
EKPOWV TWV Uypwv atmoBAATWY yia apdeuan, SIAPOPES XWPES £XOUV BeCTTIOEl N
éxouv apyioel Oiadikacieg BE0TIONG  TTOIOTIKWYV  KPITAPIWY  avaKTNong  Kai
ETTAvVaXPNOIYOTTOINONG Toug. ' autd, OPICUEVEG UTTNPEDiES, OTTWG TO ZUUPBOUAIO
Nepou Tou lopanA kai To TotmKé YT1roupyeio Yyeiag Tng KaAipdpviag, éxouv BeoTrioel
KAVOVIOPOUG OXETIKE QUOTNPOUG YIa aAVvAKTNON KAl €TTavaxpnoigoTToincn uypuwy
amoBAATWV yia dpdeucn. Opwg, 0€ aVATTTUOOOPEVEG XWPEEG £XOUV UI0BETNBEI
TTOIOTIKA KPITHPIA TTPOCTACIOG TNG ONPOCIOG UYEIAG atTd AVOKTWHEVA Uypd attoRANnTa
OXETIKA MPE TIG duUvVATOTNTEG AVATITUENG KAl XPAONG GAAWV UBATIKWY TTOPWV Kal Tn
MEYaAUTEPN dUVATHA UYEIOVOAOYIKN) TOUG agia. & APKETEG, OUWG, OTTO AUTEG TIG XWPEG
Oev UTTApXouV KaBopPIoHEVa CUOTAUATO OUANOYNG Kal €TTEEEPYOTIOG TWV UYPWV
aTTOBAATWY Kal Ta €pya avAKTNONG-ETTAVAXPENCIKNOTTOINONG, OUCIACTIKA, OTTOTEAOUV
TTNYEG VEPOU KAl BPETITIKWV OTOIXEIWV.

H avdktnon Kai €mavaxpnoiJoTroincn Twv EKPOWV TWV ETTEEEPYACHEVWV UYPWYV
ammOBAATWY  OTIC  QVETTTUYUEVEG XWPEG OnUIoupyeli OUO  KOTNYOPIEG VOMIKWY
¢nTnudTwv. O1 KaTNYoPIEg AUTEG AVAPEPOVTA :

1. 2ZTnv TTpooTacia Tou SIKAIWMKATOS TWV XPNOTWY TOU VEPOU YIa TN XPRon Tou
vepoU Kal OTnVv avtioToixn €ouaia TnG KUBEPvVNONG 1 Twv TTEPIPEPEIOKWV
apPYXWYV va aTTovEPOUV dIKaIWPATA XPHong vepou.

2. XV TpooTacia TG dnUooIag uyeiag Kal Tou TTePIBAAAOVTOG. Agv PTTOPOUY,
BePaiwg, va atrokAeloBouv Kal GAAa nTruaTa TTOU ouvOEéovTal, WOTOOO, ME
OUYKEKPIYEVEG TTEPIOTACEIG.

A) MpooTagia TwV SIKAIWPATWY TWV XPNOTWV VEPOU.

Ta vepd TTOU XPENOIYOTTOIOUVTOI CUXVA YyIid TNV APOEUCn YEWPYIKWY KAANIEPYEIWV
TTPOEPXOVTAI, TTOANEG POPEG, aTTd eTTIPAVEIAKA vePd, OTTWG yIa TTapddelyua TToTapIa
TTOU €ival QUOIKOI aTTOBEKTEG UYPpwWV aTToBAATWYV. H TTapoxEéTeuon uypwv atToRANTWY
TTPOG TIG EYKATAOTAOEIG £TTEEEPYATiag Toug aAAAlel Tn por) Twv ATTORANTWY TTPOG TO
QUOIKO TOUG OTTOOEKTN KOl KATA OUVETTEIO OTEPEI TOUG OUVABEIG XPrOTEG TWV VEPWV
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TOU OTTOOEKTN aTTO TN CUYKEKPIPEVN TTOOOTNTA vePoU. Mia eykatdoTaon avaktnong
TWV EKPOWV TWV ETTECEPYATHEVWV UYpWV atroBAfTwy Tlavov va oTeproel €6
OAOKAAPOU TOUG CGUVNBEIG XPAOTEG ATTO TNV TTOCOTNTA vEPOU TToU Aaupdavouv, agou
TO OVOKTWUEVO KAl ETTAVOXPENOIYOTIOIOUMEVO vEPO, TIBavOv va TTwAETal o vEoug
XPNoTeG (T1.X. Biounxavieg) i va mpoopiletal yia véeg XpNoeig (TT.X. dNUOTIKA xpron).
O1 TTPAKTIKEG Kal TO €BIMIKO BiKAIO OTIG TTEPICOOTEPEG AVETTTUYHEVEG XWPEG, KAl TO
ypaTTd Oikaio o€ TTOAAEG aTTd QUTEG, avayvwpilouv TO KEKTNPEVO OIKAIWMA €vOg
XPNOTN vEPOU VA XPNOIUOTIOIE Midt CUYKEKPIMEVN TTOCOTNTA VEPOU UTTO OUYKEKPIMEVES
TTPOUTTOBECEIG. Z€ TTEPITITWON TTOU N TTOCOTNTA QUTA HEIWBET 0 TTapaTTavw XpRoTng
MTTOPEl va OIKalouTal €iTe XPNUATIKA aTTodnMiwon €iTe CUPTTANPWUATIKA TTO00TNTA
vEPOU. Ze KABE TTePITITWON OPWG, Ol BNUOTIKES (TOTTIKEG) apxéG Ba TTPETTEl va £XOuV
€I0IK apuodIdTNTa 600V aYopd oTa TTapatTdvw dikalwuarta. Maviwg, 6Aa Ta
TTPOCWTTA TTOU EUTTAEKOVTAI OTO OXEDIAOUS €VOG €pyou €TTAvVOXPNOIUOTTIOINONG Ba
mpémel va Aaufdvouv uttéywn TOug Kal va avaAuouv TIG TTIBAVEG ETTITITWOEIS TOU
£PYOU OTIG TPEXOUOEG XPNOEIS VveEPOU, KaBWG €mmiong va opifouv Ta PETpa TTou Ba
AauBévovtal (dTTwgaTTolNUICEIS Kal €TIOOTACEIG) OTIG TTEPITITWOEIG TTOU TO £PYO
TTapeUBaivel Kal SIOPOPOTTOIET TIG TPEXOUOES XPAOEIGC.

B) NpooTtacia Tng dnuéoiag uyeiag Kai Tou TEPIBAAAOVTOG.

H Xxprion Tou avoKTWHEVOU VEPOU YIA QYPOTIKEG KAANIEPYEIEG, KABWG KAl N ACTIKA TOU
xpnon (6mwg dpdeucn aoTikoU Kal TTEPIOCTIKOU TIPACiVOU) UTTOPEl va €XEl WG
ouvéttela Tn dnuioupyia TTpoBAnUdTwyY TToU cuvdéovTal Pe TN dnudoia uyeia (OTTwg
gival n €kBeon TwWv avBpwTiwy oe TTaBoyOvoug MIKPOOopyaviopougs). AkOud, n
avakTnon Kal €rmavaxpnoigotroinon, av degv yivouv pe opbr) diadikacia Kai
TEXVOAOYiQ, UTTOPEl va £€X0UV OOBAPES ETTITITWOEIG OTNV TTOIGTATA TOU TTEPIBAAAOVTOG.

O oxedlaocudg €pywy AvAKTNONG Kal £TTAVAXPNOIMOTIOINONG TWV ETTEEEPYACHEVWIV
uypwv atmmoBANTwy Ba Trpémmel va TrepIAaUBAvel TNV avATITUEN KOl €QAPHOYNA
KavovIouwV, TTou Ba TTpoAauBdvouv Tn dnuioupyia TTPORANUATWY TTOU CUVOEOVTAI E
N dnudoia uyeia kal Tnv TTpooTacia Tou TrePIBAAAovTog. O1 kavoviopoi autoi Ba
TIPETTEI VA TTEPIAAUBAVOUV:

a) ZuoTnua xoprynong adeiwv yia v emegepyaaia uypwv
atmoBAATWV.ETITTAéOV TEXVIKOUG EAEYXOUG YIA TNV TTOPATTAVW ETTEEEPYATIA.

b) TMpodiaypagég TTOIOGTNTOG yIA TO AVAKTWHEVO VEPSO TTOU TTPOOPICETal YIa
dI1dpopeg XPNOEIG.

c) EAéyxoug Tou peiwvouv Tnv avBpwtivn €kBeon o€  KIVOUVOUG TTOU
TTPOEPXOVTAl ATTO TO AVOKTWHEVO VEPS, KABWG Kal TTEPIOPICHOUSG OTIG
OIAQOPEG XPNOEIG TOU OVAKTWHEVOU KAl ETTAVAXPNOCIYOTTOIOUYEVOU VEPOU.

d) EAéyxoug 6oov agopd oTnv TTPOcRacn 0To CUCTNPA GUAAOYAG TWV UYPWVY
ammoBAATWY Kal TTPOANTITIKOUG €AEYXOUG yIa TNV OTTOQUYR TNG oUvOEOoNGg
METAEU TOu OIKTUOU UdPEUONG KAl TOU OIKTUOU TOU QVOKTWHEVOU KOl
ETTAVAXPNCIYOTTOIOUPEVOU VEPOU.

e) Mnxaviopoug TTou Ba KaBioToUv UTTOXPEWTIKOUG Kal Ba divouv avaykaoTIKA
IOXU 0€ 6AOUG TOUG TTAPATTAVW KAVOVIOUOUG, CUPTTEPIAANBAVOUEVWY KAl TWV
OPMOBIOTATWYV yia SlEVEPYEID EAEYXWV Kal ETTIBOAN TTOIVWV OTIG TTEPITITWOEIG
TapapIacewv27.

1.5.2 Kavoviouoc KaAipopvioc

H tmmoAiteia 1ng KaAipdpviag €xel akpd 10TopIa TTAvaXPNCIUOTTOINONG AUPATWY Kal
BeopoBétnoe TOV TTPWTO OXETIKO Kavovioud 10 1918. O kavovioudg autdg Exel
UTTOOTEl avaBeWPAOEIS KAl ETTEKTACEIG KAl PE T ONUEPIVI] TOU MHOPQr, OTTWG
dlapopewbnke To 1978, atroteAei Tn BAoN yia Ta KPITAPIA ETTAVAXPNOILOTTOINONG OXI



povo oTtnv KaAipdpvia aAAd kal o€ GAAeg TToNITeieg Twv H.IT.A. Kal XWpPES TOU KOGHOU.
Ta pIKpoBIoAoyIKG KPITAPIO KAl TO CUVETTAYOUEVA OXAUATA £TTEEEPYATiAg, OTTwG AdN
avaeépinke dev BacifovTal TOOO o€ ETMIONUIOAOYIKEG £pEUveEG GO0 OE Jia TTPOCTTABEIN
eAayioToTroinong Twv BewpnTIKWY KIVOUVWY aTtd TNV €TTavayxpnoigotroinon Twyv
AupdaTtwy. Baoiki mapduetpog Bewpeital n mBavétTa avBpwtmivng ékBeong oTa
eTTavaxpnoiyoTroloueva AUpata n otoia kaBopilsl kal 1o PéyeBog Tou KivoUuvou.
‘Eppeca pe Tov TPOTTO auTtd avayvwpiletal n OIGKPIoN OE TTEPIOPICUEVN KAl
aTTEPIOPIOTN  €TTAVAXPNOIYOTIOINON. TEAOG OTnNV  TEPITITWON TNG OTTEPIOPIOTNG
eTTavaxpnoiyoTroinong (n otroia TTEPIAAUPBAVEL Kal TV aTTEPIOPIOTN dpdeucn) KaTd
TNV~ oTroia  avayvwpicetal  PeyaAn  mBavétnTa  dueong  ETTAPAG  ME  TO
gTTavaxpnoiygoTrololuevo vepd (eite pEOw KOAUUPNONG 1 MEOW KATavaAwong
TIPOIOVTWY TTOU £Xouv £pBel 0¢ eTTa®A Pe To vepd APdEUONG), O KAVOVIOUOG ATTaITEI
AUpoTa Ta oTToia TTPOKTIKG gival atraAAaypéva atrd TTaBoydvoug PIKPOOopyavioHoUg
ME OpI0 yia oAIKA koAoBakTnpidia Ta 2,2 avd 100 ml wg didueon TiuA kal Ta 23avé
100 ml wg péyiotn TiPA. To TTpoTelvOuEvo oxAMa eTTeCEpyaaiag, EKTOS TNG BIOAOYIKAG
emmegepyaoiag, TepIAapBdvel  TTARpn  TpIToBABuIO  eTTECEpyaTia PE  KPOKidwon,
Kabi¢non, OIVAION Kal OTTOAUMAvVON KAl UTTOONAWVEI COaQWG TTIO TTPOXWPNHEVN
emmegepyaaoia n omoia GTOXEUEl OTNV ATTOUAKPUVON OAWY OXESOOV TWV 1WV.

1.5.3 Kavoviouoi GAAwV xwpwv £kT6¢ EupwtraikAg Evwong

2710 lopanA n xprion emegepyacuévwy uypwyv ammoBAATWY yia ApdeucnKAAAIEPYEIWV
Baupakiol apyxioe amd TTOAU vwpiG Kal TTI0 CUYKEKPIPEvaoTny dekaeTia Tou 1970.
ATT6 TOTE €XEI ATTOKTNOEI TEPAOTIO EUTTEIPIO KaI ORUEPA OAQ OXEDOV TA YEWPYIKA £idn
apdevovTal he eTTeCEpyacéva uypd atropAnTa.

E€aitiag Tou uwnAoU TT0000TOU XPRONG £TTECEPYACHEVWV UYPWYV OTTORAATWY C' AQUTA
TN XWPa Kal TNG EUTTEIPIAC Kal TEXVOYVWOiag TTou £xel atrokTnOei, To lopanA Bewpeital
TTAYKOOHiWG TTPWTOTTOPO C' autd Tov Topéa. ' auTd To Adyo, atrd TTOAU Vwpig €xouv
BeoToBel KAVOVIOUOI £TTAVAXPNOIKNOTTIOINONG EKPOWYV ACTIKWVY UYPWV OTTORAATWV.
EKTOG atrd 1O lopanA, TTou OTTWG TTPOAVAQEPETAI TTPWTOTTOPEI 0E OXETIKAAVTIKEIMEVA
N ETMKPATOUOO KATAOTAON 0 AAAEG MeooyeEIoKEG XWPES £XEI WG EEAG:

e 2mv KuUmpo civar auotnpdtepa ammd TIG KATEUBUVTAPIEG 0Onyieg TOu
Maykéopiou Opyaviopou Yyeiag (WHO) kai AauBdvouv utrdyn TIG 1IDIAITEPES
OUVBNKeG TNG TTEPIOXNG. Ta KpITApIa autd akoAouBouvtal atrd éva KwoIKa
TTPAKTIKAG TTOU €€a0@aAidel TNV KAAUTEPN duVaTH EQOAPUOY TWV EKPOWV Yia
apdeuon. QoTé00, auTtd Ta KPITHPIA gival EKTOG ATTO TN PINOCOYIa KAvoVIoUOoU
NG Kahipdpviag 28.

e 21nv Tuvnoia kai otnv AAyepia, o NOuog vepou atrayopeusl Th XPnRon
emegepyaocuévwy  uypwy amoBAATwy yia Tnv dpdeucn Aaxavikwv TTou
MTTOpOUV va KatavoAwBouv wpud. ATraiteital OxeTIK ddgia xpriong Hn
OUMBATIKWV TTNYWV VEPWV.

e 2TV Aiyutrto, dev €xouv akoOpa uloBetnBei odnyieg aAAd O OTPATIWTIKOG
vopgog Tou 1984 atayopewe TNV XPNon EKPOwV yia Tnv  dpdeuch
KAAAIEPYEIWY, €KTOG av ATAV €TTECEPYOOPEVO CUPQPWVA PE TA ATTAITOUPEVA
TTOIOTIKA KPITAPIO Tou apdeuTikoU vepou. ETmiong, atmrayopeustal n dpdeuon
AaxaviKwyv TTou KatavaAwvovTal wud, pe emetepyacuéva uypd atropAnTa,
ave¢dptnTa atmmo TNV TTOIOTNTA TOUG.

e 2TV lopdavia, Ta KPITAPIA YIa TNV ETTEEEPYOTIO TwV UYPWYV aTTORARTWV
ouoTatnkav yia TpWwTtn @opd 10 1982 uttd Pop@r oTPATIWTIKOU VvOpou. To
1989, evioxUbnke pia o atmreAeuBepwpévn AToywn autoU TOU GTPATIWTIKOU
vOuou.
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1.5.4 Kavoviouoc tnc Eupwtraiknc ‘Evwonc

levikd n diaxeipion Twv uypwv amoBAfTwy oTnv EAAGSa OTTwg Kai ota uttéAoITTa
Kpdtn - péAn tng E.E. diémetan amd tnv odnyia 91/271/EEC. Me tnv apib.
5673/400/14.3.97 Koivry YTToupyikrp ATTOQOON, N ETEEEPYATIA TWV OOTIKWY UYPWV
ammoBAATwy oTnv EAAGDO evappovifetal TTARpwG e auti TG E.E.. ZUupwva pe
QuTAv, éxouv TeBei KATTOIO XPOVIKA Opia TTPOCAPHOYAS Kal TAPNONG Twv O0pwv
emmegepyaciag. OTTWG TTPOAVAPEPETAI, EUPWTTAIKEG 0dNYieg yia TNV avakTnon Kai
ETTAVAXPNOCIYOTTOINGN €KPOWYV Uypwv attoBAATWY cival BERaio 6T Ba BeoTmioToUV
ouvroua. H kaBuotépnon auth ogeiletal oTn diagopeTikdTNTa NoTiwv Kal Bopeiwv
XWpwv o€ 0TI agopd Tn diabeoiudTNTa LdATIKWY TTOPWYV. TNV odnyia 91/ 271 / EEC,
apbpo 12 Tmap. 1, avagépetal pntd OTI «emeéepyacuéva uypd amoBAnta Ba
ETTAVAXPNCIYOTTOIOUVTAI OTTOTEONTTOTE BewpouvTal KAaTtadAANAa»30.

1.5.5 To 1o0xUoV Bsouikd TAdiolo otnv EAAGSa- Alatdéeic

1. H Koivii Ymoupyiky Amoégaon (KYA) 145116/2011 (P.E.K. 354/B/8.3.2011)
‘KaBopiopdg  pétpwy, Opwv  Kal  OlIodIKOCIWV  YIO TNV €TTAvayxpnoIgoTtroinon
ETTECEPYATUEVWV UYPWV ATTORANTWY Kal AANEGDIATAEEIS” .

2. H ut' apiBudév 145447/23.6.2011 eykukAiog Tou YTroupyeiou [llepiBdAlovTog,
Evépyeiag kar KAiyatikiig AAMayng (Y.MN.E.KA) 61rou TapéxovTal SIEUKPIVIOEIC yia TNV
epapuoyn Tng KYA 145116/2011.

3. H Koivj Ytroupyiky Atmégaon Y2/2600/2001 - PEK-892 B'/11-7-01: «[MoidTnTa TOU
VEPOU avBpwTTIvNG KATavaAwong», o€ CUPUOpPWon TTpog Tnv odnyia 98/83/EK Tou
2UpBouAiou TG EupwTraikng ‘Evwong tng 3ng NogupBpiou 1998.

4. H Ytroupyikp Atmogaon (Y.A.) A.YI2/5932/2006 —Iepi xopriynong TTapekKAicEwY
oupewva he TNV Y2/2600/2001 Koivh UTTOUPYIKA atmo@acn «yia TNV TToi0TnTa Tou
vEPOU avBpWTTIVNG KATAVAAWONGY

5. H Y.A. AYT2/26414/2006 —ITepi xopriynong TTapeKKAICEWY oUPOWVA  [JE TNV UTT
apiBu. Y2/2600/2001 Koivh UTTOUPYIKA atrégacn Yia TNV «TToloTnTa Tou VveEPOU
avBpwTmvng katavdAwaong» (Yyelovouikn didtagn).

6. H Y.A. AYT2/31265/2006 (PEK 1221/B°/5.9.2006) (ZxeT: 65414) Mepi xopriynong
TTapeKKAioEwv aUp@wva Pe TNV UTT aplBu. Y2/2600/2001 koivr] UTTOUPYIKN aTtdé®acn
yIO TNV «TTOI0TNTA TOU vEPOU avBpwTTIVvNG KaTavaAwong» (YyEIOVOuIKY SIdTagn).

7. H Y.A. AYT2/T.T. okk. 38295/2007 (PEK 630/B'/26.4.2007) Tpotrotroinon 1ng
Yyelovopikig Aidragng Koivrg uttoupyiknig ammogaong Y2/2600/2001 «Moidétnta Tou
vepoU avBpwITIvNG KatavaAwaong», o€ CUPPOp@waon TTpog TV odnyia 98/83/EK Tou
2UlBouAiou TG EupwTraikng ‘Evwong tng 3ng NoguBpiou 1998.

8. H utr. apiB. 5673/400/1997 KYA «METpa kal 6pol yia Tnv eTmeepyacia aoTIKWV
AupaTwv» (B'192) TTou ekd6ONKe 0 Cuppdpewaon Pe Tnv odnyia 91/271/EOK kai
TpoTroTroINOnKe Pe Tnv utr. ApiB. 19661/1982/1999 KYA (B'1811) kai Tnv uTtr. Api6.
48392/939/2002 KYA (B" 405)

9. H utr. apiB. 39626/2208/2009 KYA «KaBopioudg PETPWY yia TNV TTPOCTACI TWV
UTTOYEIWY VEPWYV aTTd TNV PUTTAVON Kal TNV UTTORABUION, O CUPPOPYWON MHE TIG
dlaraéeig Tng odnyiag 2006/118/EK «OXeTIKA PE TNV TTPOOTACIA TWV UTTOYEIWV



udAaTWYV aTrd TNV PUTTAvVoN Kal TNV uttodbuion», Tou EupwTraikou KoivoouAiou kai
Tou ZUupBouAiou TnG 12n¢ AekeuBpiou 2006» (B'2075).

10.H Yyeiovouik Aidragn E1B 221/65 «[Mepi d1a0€0ewg AUPATWY Kal BIOPNXAVIKWY
atroBAATWV» (B"138).

11.0 N. 3199/2003 «[lNpooTtagia kal dlaxeipion Twyv UdATWY — evapudvion PE TNV
odnyia 2000/60/EK Tou EupwtraikoU KoivoBouAiou kai Tou ZupfouAiou Tng 23ng
OkTwBpiou 2000» (A" 280).

12.To MN.A. 51/2007 «KaBopiopdg PETPpWY Kal dIadikaolwy yia TNV oAoKAnpwuévn
TIPOCTACIA KAl DIAXEIPION TWV UBATWY O CUPNOPQWON WHE TIG BIaTALEIC TNG odnyiag
2000/60/EK Tou Zuppouliou Tng 23n¢ OkTwppiou 2000» (A'54).

1.5.6 H koivn urroupyiki amropaon 145116/2011

H péxpr Twpa atroucia evog OAOKANPWUEVOU KAl oa@oUlg Beouikou TTAdiciou
atroTeAOUCE avaoTaATIKO TTapdyovTa yia Tnv TTpowlnon Kal eupeia €Qapuoyn g
€TTAVAXPNOIYOTTOINONG N OTroia PTTopEl va  atroTeAécel éva XPAOIUO EPYOAEio
opBoAoyikng dlaxeipiong Twv udatikwyv Tépwv. EIdIkéTEpa, ptTOpei va ocuuBdAcl
ONPavVTIKA TNV QVTIHETWITION TWV EMITITWOLWY a@’ evog amd Tnv Asiyudpia Kal
&npacia atnv Tepioxn NG Meooyeiou, KabBwg Kal TNV avapevouevn €mdEivwon Tou
TTPOBAANOTOG AOYW TNG KAIMOTIKAG aAAayng, Kal a@’ etépou ammd Tnv £€viovn
TATTEIVWON KAl UQOAPUPIVON TWV UTTOYEIWY UOPOPOPEWY OPICHEVWYV TTEPIOXWYV TNG
XWPAG.

Me v K.Y.A. 145116/2011 BcomiCoviar TéoOoepic Paoikég duvaTdTNTEG
ETTAVOXPNOCIUOTTIOINONG TWV ETTECEPYATHUEVWV UYPWV ATTORANTWY:

apdeuon

Blounxaviki xpnon

TPOPOBOTNON/ EUTTAOUTIONOG UTTOYEIWV USPOPOPEWV
QOTIKA KAl TTEPIACTIKY ETTAVAXPNCIKNOTTOINON

TiBevral Opia yia HIKPOBIOAOYIKEG KOl CUMPBATIKEG TTAPAPETPOUG Yia TIG OIAPOPES
MEBOBOUG eTTOVAXPNOINOTTOINONG, KABWG KAl 0 avTioTOIXOG PABUOG TNG KAT' eAdXIOTOV
aTTaITOUNEVNG  eTTeCEpyaoiag Twv uypwv atmoBARTwy (SeutepofdBuia  BioAoyiknA
emeepyaoia  akoAouBoupevn atmmd  amoAUpavon) Kal N €AAXIOTn  ouxvoTnTa
OEIyHATOANWIWV.

1.5.6.1 2KkOo1TOC

H mmapouaa Koiv) YTToupyikry ATTOpacn oToxeUel oTnyV :

o [lpowBnaon TNG agIOTTOINONG TWV ETTEEEPYATHUEVWV UYPWV ATTORBAATWY Kal,
MEOW QUTAG , TNV €€oikovounaon Twv udATIKWV TTOPWYV, YEYOVOG TO OTTOIO
Ba oupBAAAEl onuaAvTIKA OTNV QVTIUETWTTION TWV ETITITWOEWVY ATTO TNV
TTpoiouoa Asiwudpia Kai {npacia atnv Teploxr TNg Meooyeiou, kKaBwg Kai
TNV avapevopevn emodeivwon Tou TIPORARUATOG AOYW TNG KAIMOTIKAG
aAMayng. Emiong, Ba BonBrioel otnv peiwon TnG €viovng TOTTEIVWONG Kal
UQOAMUPIVONG TWV UTTOYEIWY UBPOPOPEWY OPICHEVWYV TTEPIOXWY TNG
XWpag otmd TNV UuTEPAvVTANCN, Tnv Aciwudpia Kkai Tnv €icodo TOu
BaAGOCIOU HETWTTOU O€ TTOPOAIOKES TTEPIOXEG.

o BeAtiwon Tou udaTikoU I00duyiou PEow TNG TPOPOdATNONG TWV UTTOYEIWV
USPOPOPEWV.
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ATrapaitnTn TTPOUTTOBECN YIa TNV ETTAVAXPNOIKNOTTIOINCN TWV ETTEEEPYOATHEVWIV UYPWV
atmmoBAATWYV gival n dlac@daiion TG Anudoiag Yyeiog.

1.5.6.2 Medio epapuoyric

H KYA e@apudleTal yia TNV €TTOVAXPNCINOTIOINCN ETTECEPYATUEVWIV:

Yypwv OIKIOKWY A QOTIKWY AUPATWY 1 BIOUNXAVIKWY AUPATWY TTOU
gutrimrouv o1o TTedio  epappoynig Tng KYA 5673/400/1997, aoyxétwg
MEYEBOUG yKOTAOTAONG.

Yypwv Blougnxavikwv amoBAATwy TToU  TTpoépxovtal  amo  AAAEG
Blounxavikég eykaTaoTACEIG, AOXETWGS PEYEBOUG, TTOU gival Un eTTIKivOuva,
1 €XOUV KATAOTEI Un €TTIKiVOUVA PETA aTTd TTPORBAETTOUEVN ETTECEPYATIQ.

O1 Biounxavikég e€ykKATaoTACEIS TTOU gMTTITITOUV OTo TTedio e@apuoyng 1ng KYA
5673/400/1997, eivai o1 €¢NG:

Emeéepyacoia Tou ydAakTog

Mapaywyn OTTWPEOKNTTEUTIKWY TTPOIOVTWY
Mapaywyn Kal EPIGAWCN YN GAKOOAOUXWY TTOTWV
MeTtartroinon yewunAwv

Biopnxavia kpéaTog

ZuBoTrolia

Mapaywyrl aAKoGANG Kal AAKOOAOUX WV TTOTWV
Mapaywyn CwWoTpoPwv atrd QUTIKA TTPoIOVTa
Mapaywyn ¢eAaTivag kal KOAAAG atro dEpuaTta Kal 0oTA {WwvV
Movadeg TTapaywyngs Buvng

MeTaTToIinTikr Blopnxavia ix8uwv

1.5.6.3 Turror erravaypnoiporroinonc

H eTTavaypnoIyoTroinon Twv eTEEEpYaoUEVWV UYPWY aTTORANTWY ETTITRETTETAI YIO:

YEWPYIKA Xpnon (Gpdeuon),

TPOPOOOTNAN UTTOYEIWY USPOPOPEWY,

QOTIKN Kal TTEPIACTIKN Xpron,

Blopnxavikn xpnon

udaTIkd cuaThuaTa Tou apBpou 7 Tou M.A. 51/2007.

Aev uttdyovTal oTo TTedio EQapuoynG TNG TTapolcag aTTépaong:

N avoKUKAwWoN BIOPNXAVIKWY aTTOBAATWY

n daueon A €upeon emavaxpnoigotroinon yia Téon, Pe e€aipeon TIG
TTEPITITWOEIG TTOU avaPEPOVTAl 0TO ApBpo 8

ETTAVAXPNOIKOTIOINGN YIa XPNOEIG KOAUUBNONG (TTIoiveQ)

GAAEG OIKIOKEG XPNOEIG

2mnv KYA opifovral o1 €En¢ duvatdTNTEG YIO TNV ETTAVOXENOCIYOTIOINCN Twv
EMEEEPYATUEVWV UYPWV ATTORANTWV:



a) Apdeuan, TTou dlakpiveTal O€:
o [Meplopiouévn
o ATTEPIOPIOTN

b) Biounxaviki xprion, Tou dlakpiveTal OF€:
o ETTavayxpnoiyotroinon wg vepd Yyugng HIog XprRong.
o AMAeG Blopnxavikég XpAOEIG OTTWG:
> ETTAVOKUKAOPOPOUUEVO VEPO YUENG
> vepo yia AEBnTEG
» vePO dlEpyaciwv

c) Tpo@oddtnan/ EpTTAOUTIONOG UTTOYEIWY UBPOPOPEWY, TTOU DIAKPIVETAI OE:
e Tpo@oddTNon pe diNdnon péow £5a@IKOU OTPWHATOG
e Tpo@oddTNON HE YEWTPATEIG

o AOTIKA Kal [epIaoTIKN ETTAvVAXPNoIYOTToiNCN

O1  Tmpoava@epdpevol  TUTTOI  €TTAVAXPNOIKOTTIOINONG  ETTECEPYACUEVWY  UYPWYV
atmoBAATWY d¢gv gival ETITPETTTOI yia TO 0UVOAO Tou TTediou epapuoyrs Tng KYA.

O1 emTpemmOuEVEG HOPYEG €TTAVAXPNOIMOTIOINONG C€ ouvdptnon WE TNV TINYA
TTAPAYWYHGS TWV UYPWV ATTORBAATWY TTAPOUCIAOVTAl OTOV TTAPAKATW TTiVAKA:

Mivakag 3 : Auvaroi TOTTol €TavaXpnoINoOTToinoNg avaAoya HE TV TThYR TWV
uypwyv atmmofAfRTWYV
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ToTTO0g AoBANTA Auvaroi To1TOI

uypwv £TTAVAXPNOINOTTOINONG

ammoBARTWYV

ATTOBANTA TTOU Oikiaka 1. Apdeuon

EUTTITITOUV AoTiké

oTo TTedio Biounxavika 2. Tpo@oddTNCN UTTOYEIWY UDPOPOPEWV
EQAPUPOYNG TNG

KYA 3. AOTIKA Kal TTEPIOCTIKN XpHon
5673/400/1997,

QOXETWG 4. Biounxavikn Xprnon

MeyéBoug

EYKaTAOTAONG

Yypa Biounxavikd | Yypd Biounxavikda | 1. Biounxavikf xprion

atmmopAnTa TTOU atmmopAnTa

TTPOEPYXOVTal  OTTO 2. Mepiopiopévn  Gpdeuon MEOW
GAAEG BlounXavIKESG uTTESAQPIOU CUCTAMATOG ApdEUCNG

EYKATAOTAOEIG,
QOXETWG PeyéBoug,
TTOU givai un
ETMIKiVOUVQ, 1 €Xouv

3. TpopoddTnon UtTdyEIWV
UOPOPOPEWY TTOU OEV EUTTITITOUV OTIG
dlarageig Tou dpBpou 7 Tou MN.A. 51/2007

KaTaoTei MN Kal poévo péow dinénong
ETTIKIiVOUVQ METG

aTto

TTPORAETTONEVN

eTTegepyaaoia

Mo avaAuTIKa ol TEooEPIG duvaToi TUTTOI ETTAVAXPNCIKOTIOINONG UYPWY aTTORANTWV:

Emavaxpnoiyotmoinon via dpdsuon

AU0 TOTTOI €TTAVAXPENOIKOTTOINONG UTTAPXOUV OTnV TTEPITITWON TnG dpdeuong Me
eTTegepyaopuéva uypd ammopAnTa:

Mepiopiopévn Apdeuon, TTOU aPOPA MOVO KAANIEPYEIEG TA TTPOIOVTA TWV
OTToiWV KatavaAwvovTal HETA atrd Bepuikr 1 GAAou €idoug etTegepyaaia A dev
TTpoopifovTal yia avlpwTTivn KAatavaAwaon A ol KapTroi Toug dev €pyovTal o€
auean emagn pe 1o £dagog katd Tn diadikacia cuAAoyng Toug. MapadeiypaTa
TWV KAAAIEPYEIWV QUTWV gival KAANIEPYEIEG CWOTPOPWYV, AIBAdIA, BIOUNXAVIKEG
KOANIEPYEIEG, BEVTPA (EKTOG TWV OTTWPOPOPWY), KAANIEPYEIEG CTTOPWY K.O..
21NV TTEPIopIoUEVN Apdeuan Oev ETTITPETTETAI N €QAPUOY TOU KATAIOVIOHOU
w¢ peEBBGdoU apdeuong. H mpdoBacn Tou KovoUu OTnv apdeuduevn EKTOON
TTPETTEI VA aTTAYyOpPEUETAl.

Atrepidpiotn dpdeucn, TTOU a@opd Ot €idn KAANEPYEIWV TwV OTTOIWV TA
TIPOIOVTA KATAVOAWVOVTAl WA, TT.X. AOXOVIKE, QUTTEAIA, OTTWPOPOPA dEVTPQ,
EVW aQopd €TTiONG Kal OVOOKOMIKEG KOAAAIEPYEIEG. ZTIC TTEPITITWOEIS AUTEG
emtpémmovral - did@opol  TUTTol  Gpdeucng, cupTreEpIAaUBavouévou  Tou
KATAIOVIOWOU, €V OEV UTTAPXOUV TTEPIOPIOUOI OTNV TTPOCRACT TOU KOIVoU.

Tpo@oddTnon A EUTTAOUTIONOG UTTOYEIWY UBPOPOPEWV

Alakpivovtal U0 Bacikég pEBodoI TPOPOdOTNONG TWV UTTOYEIWY UBPOPOPEWV:




e AuecOG EUTTAOUTIONOG HECW YEWTPAOEWY UTTO TTieon i e BapltnTa.

o EptAouTtiopdg pe T péEBodO TNG dIRBnong dilauéoou £DAPIKOU OTPWHATOG
£0AQPOUG, PE KATAANAQ XApOKTNPIOTIKA Kal ETTAPKES BABOG.

Me oplopéveg eEQIPEDEIG, O EUTTAOUTIONOG UTTOYEIWY UDPOPOPEWY ETTITPETTETAI HOVO
OTIG TTEPITITWOEIG KATA TIG OTTOIEG TA UTTOYEID VEPA DEV EUTTITITOUV OTIG BIATAEEIG TOU
dapBpou 7 Tou TI.A. 51/2007.ZTnv TPOMPOBOTNON TWV UTTOYEIWY UOPOPOPEWV
evidooovtal 1600 n uttedd@ia 60O Kal n £M@AVEIOKT SIA0ECN TwV ETTEEEPYATHEVWV
uypwv ammoBAiTwy, ouutrepIAapBavopevng  kal  TNG  TeEAIKAG O1dBeong  o¢
aTTopPOPNTIKSG BAGBPO.

AOTIKN KOl TTEPIOCTIKH ETTAVAXPNOINOTTOINoN

O ouykekpiyévog TUTTOG ETTAVAXPNCIKMOTTOINONG avaQEPETAl KUPIWG OTO AOTIKO Kal
TTEPIOOTIKO TTPACIVO, TIG DAOIKEG EKTACEIG, TNV avayuxr, TNV aTTOKATACTOON QUOCIKOU
mepIBAAOVTOG, TNV TTUpOoPeon, Tov  KaBapiopd odwv. O1  duvatdtnteg
gmavaxpnoigoTroinong  petafy GAAw  voupTtteplAauBavouv: To  TTOTIOMA
OUYKEVTPWHEVWY EKTACEWYV TTpacivou OTTwg ddon, GAan, vekpoTageia, TTpavh Kal
vnoideg auToKIVATOOPOUWY, YATTEDA YKOAQP, ONPOCIO TTAPKA, AUAEG KOTOIKIWY,
€AEUBEPOG XWPOG EVODOXEIOKWY EYKATAOTACEWY KAl EYKATAOTATEWY avaywuxng, Tn
XPnon vepou yia TNV TTUpOoBecn, TN CUUTTUKVWON £00¢PWYV, ToV KaBapioud odwv Kal
TeCodpOouiwy, Ta dlakoouNnTIKAG ouvTtpIBdvia, Tn dnuioupyia TEXvNTWV ) TN diIaTApnon
QUOIKWVY AIUVWV A uypoBIoTOTTWY KABWG Kal yIa TNV eVIOXUon TTAPOXNAS ETTIPAVEIAKWY
PEUMATWV.

O1 katapxnv duvatoi TPATToI ETTAVAXPNCIUOTIOINONG ETTECEPYATUEVWIV
AupdTtwy givail;

dpdeucn aypoTIKWYV TTEPIOXWV,

EUTTAOUTIONOG UTTOYEIWV UDPOPOPEWY,

avakUKAwaon oTtn Blounxavia,

QTTOKATAOTACN TOU QUOIKOU TTEPIBAAAOVTOG Kal dnuioupyia Xwpwv
avaWuxng,

QOTIKA Xprion Kal TEAOG

Toon.

1.6.1 Apdeguon aypOTIKWYV TTEPIOXWV

H dpdeuon atroteAei Tnv 1O padiky XpAon vepou, 101aiTepa Ot {NPEG TTEPIOXEG.
Maykoopiwg n aypotikr] dpdeuon amoteAei T0 70% TNG OUVOAIKNAG XPrONG VEPOU Kal
uttepBaivel kaBe AAAN xprion katd TouAdxiotov 1000%. OTtav o1 udaTikoi TTOPOI HIOG
TTEPIOXNG OEV ETTAPKOUV yia TNV IKavoTroinon tng £ntnong (AoTIKAG KAl YEWPYIKAG),
TOTE €MAEYETAI TO BIABECINO vEPO va XpnaoiuoTToinNOei U0 QOPES: apyIKA yia aOTIKA
XPNon Kai JETA TO €TmeEepyacévo atrofANTO va Xpnoidotroindei yia dpdeuon. ‘ETol
onpepa  AsiToupyolVv OPKETA CUCTAUATO ETTAVOXPNOIKMOTTOINONG TIOU  TTAPEXOUV
QVOKTAPEVO VEPO YIO QYPOTIKI] APdEUCH. ZTIC AVOTITUOOOUEVEG XWPEG N €QApUoyn
AUPATWY OTO £€00@POg attoTeEAOUTE TTAVTA KAl cuveXiCel va attoTeAEi Tov KUPIO TPOTTO
0130e0NG TWV ACTIKWVY AUPATWYV KAl IKAVOTTOINONG TWV OPOEUTIKWIV AVOYKWV.

1.6.2 EUTTAOUTIONOC UTTOVEIWV USPOPOPWV
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O T1exvnTéG €UTTAOUTIONOG UTTOVEIWY  UBPOPOPEWY HE  ETTEEEPYOOUEVA  AOTIKA
aTTOBANTa UTTOPEI VA £XEI TOUG £EAG OKOTTOUG:

e Tnv dnuioupyia udpauAikol @pdyuaTog TTou Ba eutTodicel TNV dicicduon Kal
avapign Tou BaAdooiou vePOU PE TO YAUKS VEPO TTAPAKTILWY UOPOPOPEWV.

e Tnv atrobrkeuon €TECEPYQATUEVWIV QOTIKWY GTTORAATWY yIa JEANOVTIKN Xprion
N yia e§icoppdTnon Twv SIOKUPAVOEWY TNG ¢ATNONG TT.X. YIa Gpdguan TTou
gival ouvnBwg TTOXIOKH.

e Tnv aviywon TnG otddung Tou udpoPodpou opifovTa, TTou UTTOPEl va @Bivel
AOYW UTTEPEKPETAANAEUCNG TOU, ETTEION N QUOIKI avavEéwaon oUuPaivel ue TTOAU
apyo pubuo.

o Tov éAeyyxo mBavwy KabIfoewv Tou £dAPOUG.

o Tnv TTEPAITEPW ETTECEPYATIA TWV QOTIKWV ATTORBAATWY WOTE va gival duvaTh n
MEANOVTIKN XpNOIKOTTOINGH TOUG.

1.6.3 AvakUukAwan o1n Biounxavia

H Biounxavia TtpoPAETTeETal va aTTOTEAETEI PEAAOVTIKA ONUAVTIKO XPROTh Twv
QVAKTAMEVWY GOTIKWV AupdTtwy oTic Hvwpuéveg TMoAiteieg Apepikng (H.IN.A.) kal o€
GANEG QVETTTUYHEVEG XWPES. Ta €TTECEPYACHEVA QOTIKA AUpaTta €ival KATGAANAa yia
TTOAEG BloPnXavieg TTOU XPNOIPOTTOIOUV VEPO TO OTT0I0 Oev XPEIAdeTal VA £XEl TNV
TToI6TNTa TOU TTOCIMoU. O1 KUPIES BIOUNXAVIKES XPAOEIG TWV ETTECEPYACHEVWV GOTIKWY
Aupdtwy givai;

1. 70 VvEPO YWUENG,
2. 710 vePO TPoPodoaiag AeBHTwY Kal

3. 71O vepoKaTePYaaiag i BIOPNXAVIKO VEPO.
4. 70 vePO YugNg (Kupiapxn Xpnon pe Tnv peyaAutepn ¢ATnan).

1.6.4 ATTOKOTAOTAON TOU QUOIKOU TTEPIBAAAOVTOG

H xprion avoktnuévwy AUPATWY yia aTTOKATAGTACH TOU QUOIKOU TTEPIBAAAOVTOC Kal
onuIoupyia XWpwv avayuxng TTEPIANAUBAVEL:

1. Tnv dnuioupyia TexvNTwy udpoBISTOTTWY I TNV dIATAPNCN PUCIKWY,
2. v dnuioupyia Xwpwv avayuxng,

3. v aufnon TnG TTapOXNG ETTIPAVEIOKWY PEUUATWY Kal

4. d1a@opeg GAAEG XPNOEIG.

2KOTTOG TOug €ival n dnuioupyia evég TTepIBAANOVTOG OTO oTroio Ba pTTopei va
avattuxBei n Cwr oTo QUOIKG TIEPIBAAAOV Kal N AVATITUEN MIAG TTEPIOXNG ME
augnuévn aiodnmikg  agia. Ztnv  Kohipdpvia 10 7% TEpITTOU  TNG  OAIKAG
eTTavaxpnolyoTroinong yia 1o €1o¢ 1987 oxetiCotav pe TNV ATTOKATAOTAON TOU
QUOIKOU TTEPIBAAAOVTOG Kal TNV dnuioupyia Xwpwyv avayuxngs. MNa tov idlo Adyo oTn
PAwpPIda N mepIBalovTik  xprion atrotedoloe  T0 9% TNG  OAIKAG
ETTAVAXPNOCIYOTTIOINONG AVAKTNMEVOU VEPOU.

1.6.5 AoTikA XpAon

Ta ouoTAuaTa ETTAVOXPNOCIYOTIOINONG TWV AUPATWY YIO OOTIK XPHon TTapéXouV
QVaKTAPEVO VEPD Yyl OTTOIadNATIOTE XPAON €KTOG TNG TTOoNG. Av Kal Ol TTOOOTNTEG
QVAKTAMEVWYV UYpWV aTToBAATWY TTOU XPENOIYOTTOIOUVTAlI CAUEPA YIa QOTIKN Xprion
TTAYKOOMiWwG €ival TTOAU Treplopiopéveg Kal TTpoBAémeTal 611 Ba TTapaueivouv o€
XOUNAG eTTieda Kal 0TO TTPOCEXEG MEAAOV, OI TEXVOAOYIKEG ETTITEUEEIS OTOV TOMEQ
autd €xOouv MEYAAO ETTIOTNMOVIKO Kal KOIVWVIKO evlia@épov. MepIkEG HIKPEG
KoIvodTNTEG AOYW TNG OUOKOAIOG avaTtTugng AAAwv SloBéoiywy udaTikwy TTOpwWV
QvVaTITUOOOUV KAl UAOTTOIOUV PEAETEG YIO TETOIO CUCTHPATA. 'ETOI TO EVOIA@EPOV YIA TN



onuéoia uyeia emMPAAAEl TNV AVATITUEN OXETIKAG TEXvoyvwaoiag. Mepikég ammd TIg
QOTIKEG XPNOEIG ival 0l AKOAOUBEG:

o [léTiIopa dNPOCIWV TTAPKWY KOl KEVIPWY AVOWUXAG, aBANTIKWY yntTédwy,
OXOAIKWYV  auAwyv, yATedwy  TTaixvidlou, vnoidwv Kal  KPAoTTEOWV
QUTOKIVATOOPOUWY, VEKPOTaQEiwY Kal KATTwY TTou TTePIBGAAouv dnudacia
KTipIa Kal EyKATaoTACEIG.

o [léTIOPO KATTWY POVOKATOIKIWY KOI TTOAUKATOIKIWY, YEVIKO TTAUCIHO Kal AAAEG
£pyaocieg ocuvTtrpnong.

o [léTiIopa KATTWY TTOU TTEPIBAAAOUV EUTTOPIKA KEVTPA, YpagEia Kal Biounyxavika
KTipia.

o T[l6TIONO YNTTEOWYV YKOAQ.

o Eptropikég xpnoelg, OTwg ol eykaTaoTdoelg TTAucipatog oxnudtwy, TO

TAUCIHO TTapaBupwy TO vePO avapigng yia JiICaviokTéva, €VTOMOKTOVA Kal

uypd AIrdopaTa.

AloKOOUNON KATIWV JE BIAKOOHNTIKA CIVTPIRAVIA, TTIOIVEG KAl KATOPPAKTEG.

‘EAeyx0 OKOVNG Kal TTOpAYywYr OKUPOBEPATOG 0€ DOUIKA £pya.

MupoTtrpooTaaia.

KaBapioud TOUGAETWY O€ eUTTOPIKG Kal Biounxavikd KTipia.

Katd tov oxedlaouo Twv CUCTAPATWY ETTAVAXPNCIYOTTOINONG AVOKTNUEVWY UYPWYV
ammoBAATWY yIia ACTIKA XPron, ol ONUAvTIKOTEPOI TTAPAYOVTEG TTou Ba TTPETTEl va
AauBdvovtal uttown ival N agloTmoTia €EUTTNPETNONG Kal N TTpooTAdia TG dNPOCIOG
uyeiac. '’ autod mpétrel va e€ac@alileTal;

*i H ammairouuevn oidtnTa vEPOU YIa TV OTTOOKOTTOUMEVN XPoN,
*ii  H mpooTaocia ammd eopaluévn Asitoupyia Tou GUOTANATOG,
*ii  H mpooTaoia amd ouvdéoelg e To oUoTAHA TTOCIUOU VEPOU, Kal
*iv  H un eo@aApévn Xprion Tou avakTnuévou vepou.

MNa va atmro@euxBolv ouvdEDEIG e TO oUCTNUA Tou TTOCIPOU VEPOU, TTPETTEI OAOG O
€EOTTAIOPOG TTOU OXETICeTal PE TO oUOTnUa SIOVOURG TOU AVAKTNUEVOU VEPOU VO
onpadeleTal WOoTe va OlOKPIVETAl €UKOAA. Ta cuoTApata €TTavaypnoIPoTIoinong
AUPATWYV yIa a0TIKN Xprion TTpoltroBEéTouv TNV UTTapgn ocuoTnudtwy BITTARG dIavoung
OTNnV aoTIKA TTEPIoXN. TO oUCTNUA BIAVOWNG TOU AVAKTNUEVOU VEPOU gival TTAPAAANAO
ME TO KUpIO oUOTNUa OlavounG TTOOINoU vepou. To TTaAAIOTEPO aCoTIKG oUOTAUO
oImAng diavoung otig H.M.A. Bpioketar otnv TOAn St. Petesburg tng ®Awpidag
(1977).

2TIG OIKIOTIKA OIAPOPPWHEVEG AOTIKEG TTEPIOXEG N €K TWV UCTEPWYV EYKATAOTACN
OeUTEPOU OIKTUOU VIa OlavOouA QVOKTNUEVOU VEPOU KOl ECWTEPIKWY UDPAUAIKWYV
eykaraoTdoewyv €xel ouvnOws uWPnAd KOOTOG TTOU OTIG TTEPICCOTEPES TTEPITITWOEIG
gival atrayopeuTikd. QoTO00, 0€ PHEPIKEG TTEPITITWOEIG TA OPEAN TTOU TTPOKUTITOUV aTTO
TNV diatpnon amoBeudTwy TOCINOU veEPOU UTTopoUV va OIKAIOAOYooUV TO KOOTOG,
TT.X. O€ TTEPITITWOEIG TTOU TO TTOCIUO VEPO PETAPEPETAI OE PEYAAEG ATTOOTACEIG, ] OTAV
0l TOTTIKOI USPOPOPEIG £€xoUV TOOO KAKH TTOIOTNTA WOTE VA ATTAITEITAI JEYAAOG BaBPOG
ETTECEPYATIAG. ZTIC AVOTITUOOOUEVEG OPWG QOTIKEG TTEPIOXEG N eykaATAoTACN OITTAOU
OUOTAPATOG dIAVOMNG aTTO TNV apxr €6A0PAAICEl ONUAVTIKA KEPON.

1.6.6 'Ydpeuon- Méon

H epapuoyr Twv €pywv €mavaxpnoigotoinong uypwv atmoBAfTwy yia dueon i
éupeon (Méow eUTTAOUTIONOU UBPOPOPEWV TTOU €EUTTNPETOUV aVAYKEG UdPEUONG)
Udpeuan cival TTOAU TTepIOPIoUEVN Kal CuPBaivel pévo o€ KATToIEG KOIVOTNTEG OTTOU
Oev gival duvarA 1 gival 1d1aiTepa SUOKOAN n aglotroinan AAAwvV dIaBECINWY UBATIKWY
TOpwWV. [eviké TTPOUTIAPXE KOl UTTAPXEI AKOPA Kal Orpepa aoBapdg TTPoBANUATIONOG
WG TTPOG TV AueEoN N €UPEon eTTavaypnoiyotroinon Aupdtwy yia moéon. O KUplog
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TpoBANUaTIONdS  OTa  €pya  €TTAVOXPNOIYOTIOINONG  Uypwv  ammoBAATWY  yia
apOEUTIKOUG OKOTTOUG, a®opd TTIBAVEG XPOVIEG £TTIOPACEIS OTNV UyEia atrd meavr)
avTidpaon Kal avapeign avopyavwy Kal OpyavikKwVv CUCTATIKWY TTOU TTOPANEVOUV
OTnNV QAVOKTWHEVN €KPON, OKOWA Kal UTTO OUuvOnkeG TIOAU  TTpOXWPNMEVNG
emegepyaoiag.

Evw T1a tmoioTikd KpITApIa yia Ta AAAa €idn eTavaypnoidoTioinong Twv atToRARTwWY
gival EUKOAOTEPO va IKAvOTTOINBoUV Kal Ol ATTAITOUNEVEG ETTECEPYATieg OV TTPOKEITAI
va oAAGEoUV oNUavTIKA oTo HPEAAOV, TA TTOIOTIKA KPITAPIO yia TO TTOCINO veEPO
mpoBAETTeTal OTI 0TO PEAAOV Ba yivovial A0 Kai TTIO auoTnped Kal ETTONEVWS Ba
atraITeITal OAO Kal PEYAAUTEPN ETTECEPYATIA YIA ETTAVAXPNOIYOTTOINCN TWV AUPGTWV
yla Téon.

Eival euputata mmapadektd OTI Ta OuvABn TTOIOTIKA KPITAPIG TOU TTOCIUOU VEPOU
ETTApKOUV JOVO OTNV TTEPITITWON TTou N udpoAnyia yivetal atmd TTnyES TTou eV £Xouv
oKkOpa uttooTei pUTTavon kal Oxl atmd avakTnuéva AUuarta. ZTnv TEPITITWOon Twv
AUPATWY Ol ammaITAOoEIG €ival UEYaAUTEPEG Kal OxI KOA& TTpoodloplopéves. 'Exel
eKTINNOEI OTI pévo 10 10% TWV OPYAVIKWY EVWOEWV TOU TTIOOIUOU VEPOU EXOUV
avayvwpioBei, evw yia Aiya ammd autd éxouv efakpifwBei o1 emdpdoeiS Toug aTnV
uyeia. ETTiong onuavTikg acd@eia TTapatnpeital otov TTpoodlopioud Tng £TTidpaong
TNG OUVIOTAPEVNG OPACNG BIaPOPWY CUVOETIKWY EVWOEWY TTOU TTEPIEXOVTAI OTA
AUpaTta, otn dnuoacia uyeia. O1 EpeUveG 01 OXETIKEG WE TIG ETTIOPACEIS OTNV UyEia Katd
TNV €TTAVAXPENOCIYOTTOINON YIa TTO0N €ival eQAPUOOIPES HOVO yIa KABE CuyKeKpIUEVN
TTEPITITWON, KABWG TO MeEiyua TwV pUTTWV dla@épel atrd TTOAN o€ TTOAN. AkOua Kai yia
TNV idia TTOAN gival mBavo Ta emkivouva ocuoTaTikKd Twv AUPATWY va aAAGlouv e TN
TApodo Tou XpoOvou. AUTOGC O TIEPIOPICHOG E€MIOPA aApvNTIKG OTnV TTPOCTIABEIa
QvATITUENG TTARPWYV KAl CUVOAIKWV TTOIOTIKWY KPITNPIWV Yyid €Tmavaxpnoipotroinon
TWV AUPATWY yia TTooN.

MoioTik& kpItTrpla €xouv BeotmioTel yia TTOANG avépyava cucTtatiké. H YTtnpeoia
MpooTaciag Tng Anudoiag Yyeiag kai To US EPA (USA Environmental Protection
Agency) €xouv KaBopioel PEYIOTA ETITPETTOUEVA OpIa yia TTEPICOOTEPOUG atmmd 100
pUTTOUG. 00TOCO, O OPIOUOG Twv PUTTWV TTOU TIPETTEL va TTapakoAouBouvtal /
eAEYXOVTOI QUEAVETOI CUVEXWG, EVW TA PEYIOTA ETTITPETTOMEVA OPIA YIa TTOANOUG aTTd
auTtoug pelwvovTal. [diaitepn duoKoAia TTapouUaIAlel TO YeEYOVOS OTI HOVOV Eva OXETIKA
MIKPO TTOO00TO aTTO TO CUVOAO TwV ETTIKIVOUVWY CUCTATIKWY TwWV AUPATWV Egival
duvaTo va TTPoodIoPIoBEl Pe akpiBela Pe TIG OUYXPOVES AVAAUTIKEG HEBODOUG.

MepikéG opyavikéG evwoelg, Kal 18iwg Ta XAwplwuéva €idn, TTou  atTroTeAOUV
TTOPATTPOIOVTA TNG XAWPIWoNg Twv AUPATWY, Eival yvwoTd UTTOTITA KAPKIVOyovd,
eCaItiog TNG MAKpoxpPOviag €kBeong Tou TTANBUCHOU OKOPA Kal o€ TTOAU XOAWNAEG
OUYKEVTPWOEIG TOUG. NMOAAEG eTTIONPIOAOYIKEG EPEUVEG £XOUV YiVEl YIO TAV OTTOTIUNGN
Twv TMBavwy emMOPACEWY OTNV uyeEia TTou oXeTiCovTal Pe TTOCINO vEPO TO OTIOIO
AapBaveral amd TNYEG TTOU  TTEPIEXOUV  ONMPAVTIKA TT0000Té  atmmoBAATwyY. Ta
atmoTeAéopaTa yevikd ATav aTeEAE0QOPA, TTAPOAO TTOU €XOUV BWOEI IKAVOTTOINTIKEG
atrodeigelg uttép TG UTTapgng Kivduvou yia Tnv uyeia. Mia épeuva tmou €yive attd 10
EOGviké Ivomitouto Kapkivou €8¢i1fe aufnuévn ouxvotnta kapkivou «bladder» og€
avOpwTTOUG TTOU ETTIVAV XAWPIWHEVO ETTIPAVEIAKO VEPSO (TTAOUCIO O€ OPYAVIKEG
EVWOEIG) O€ OXEON ME eKeEivoug TTou ETTIvaV PN XAwpPIwUEVO uTTOyElo vepd. Av Kal
UTTAPXOUV TTOAAOI TTEPIOPICHOI WG TTPOG TIG ETTIONUIOAOYIKEG EPEUVES E€CAITIOG TWV
TTOAMWV PETABANTWYV TTOU UTTEICEPYXOVTAI, O €PEUVEG QPAIVETAI VO OUYKAivouv oTnv
YEVIKR) TTapaTtipnon OTI N TTEPIEKTIKOTNTA TOU VEPOU OE€ OPYAVIKEG EVWOEIG ETTNPEACE!
onPavTikA Tnv dnuioupyia €MKIVOUVWY TTAPATTPOIOVTWY TNG XAwpiwong. Mévo éva
OXETIKA UIKPO TTOCOO0TO aTTd TO GUVOAO TWV ETTIKIVOUVWY CUOTATIKWY TWV AUPGTWV
gival duvaTtod orpepa va TTPoodIoPIoTEN YE akpifela.



To TpéBAnua NG eTTegepyaciac AUPATWY O€ TOUPIOTIKEG TTEPIOXEG TNG XWPAS MOG
gival Kupiwg o0 aTTaITOUPEVOG XWPOG, N AloBnTIKA €TTidpacn o010 Apeco TTEPIBAAAOV
Kal N To16TNTa TwV £TTECEPYATHEVWY AUNATWY. H PEXPI TWPA OXETIK TEXVOAOYia £XEI
AUo€l TO TTPOBANUA TNG TTOIOTNTAG TWV ETTECEPYATHEVWY AUPATWY AAAd pE attaiThon
MEYAANG €KTAONG Kal aUgnong Tou KOOTOUG KATAOKEUAG KAl KUPIWG Tou KOOTOUG
Agimoupyiag - ocuvtipnong. Ouwg 10 @Aéyov TTPORANUG yia Pia TOUPICTIKR TTEPIOXN
givar n ammaitnon peydAwv ekTdoewy TTOU XPEIAovVTal, YIa Ta KAAOOIKA GUCTAUATO
emmegepyaoiag AUPdTwy, OTTWG gival To oUCTNUA TNG EveEPYOU IAUOG. Mépav TouTou, dev
TPETTEI va ayvonBei Kal n TTapaudp@wan TnG TOUPIOTIKAG €IKOVAG TTOU TTAPOUCIAlEl
MIa KAaoOIKN povada emeEepyaaiag aoTIKwY AUPdTwy, aAAd Kai BERala ol OOPES KAl O
B6puBog TTou TTapPAYEL.

Ta Tapatmdvw atroTeAoUV TNV KUPIA AITid TNG UN KOIVWVIKAG AtTodoXAG WIag TETOIOG
KAQOOIKAG eykaTdoTaong emeEepyaciag AupdTwy, Je aTToTEAETUA TNV BUGXEPEIQ OTNV
gceupeon Xwpou. To TTPORANUa SIOYKWVETAI PE TNV ATTAITNON, VIO ATTOKEVTPWHEVO
ouoThPaTa eTmeéepyacoiag Aupdtwy, KaB” 6oov aTTaITOUVTAl TTEPICCOTEPES TNG MIAG
Movadeg eTTeCepyaaiag AUPNATWY yia £vav eKTETAPEVO Arjuo.

Na Tmapddeiyua, M KAAoOIK povada emeCepyaoiag Aupdtwv yia  10.000
I00OUVAOUG KATOIKOUG aTTaITel €KTOON TTEPITTOU 5 OTpeppdTwy, evw yia 17.000
atmraiTeital éKtaon Trepimou 8-9 oTpeppdTwy. Agdopévou de OTI TTOANEGC QOpPEC Ol
TTaPATTAVW EYKATOOTACEIC €mMOPOUV APVNTIKA OTO TOTTIO TNG TTEPIOXNG, N TOTIIKA
KOIVwVia KaTé kavova atmmoppitrTel TIG -KaTd Ta AAAG—AOYIKEG TOTTOBECiEG TETOIWV
Movadwv. AToTéAeopa auTtoU eival n kKaBuoTtépnon uAoTroinong HIOG TETOIOG
KAOOOIKAG HOVADOG, OTNV KAAUTEPN TTEPITITWON I N €TTIAOYK TTOAU ATTOUAKPUCHEVOU
XWPOU HE O,TI auTO CUVETTAYETAI 1] TEAOG TO TTARPEG VAUAYIO YIO TNV AVTIMETWTTION TOU
TPOBAANATOG TNG eTTeCepyaciag Twv Aupdtwy. AUon ota TTapamavw TTPoBAAUaTa
divel n véa TexvoAoyia pe xprion peUBpavwy, OTwg eival n péBodog Membrane
BioReactor (MBR).

H péBodog MBR eival Kat™ oudiav ouykepaouog evepyoU IAUOG Kal BIUAIoONG. Zav
atmoTéAeopa n PéBodOG auTh aTralTel TTOAU PIKPO XWPO, 0€ OUYKPION HUE TNV EVEPYO
INU, Oivel TTOAU KOAUTEPO TTOIOTIKA ATTOTEAEOUATA KOl PTTOPEI va «eykKAwRIoBei» o€
KTIPIOKN eykaTdoTaon éktaong iong trepitrou pe 10 1/10 TG amaitoupevng yia yia
KAQOOIKA povdada evepyoU INUOG. ZT0 TTapeABOV dev utipxav cuotiuata MBR kai n
TEXVOAOYia ATaV AyvwaoTn oTnv ayopd Twv povadwyv etregepyaaiag. O1 kUpiol Adyol
nrav:

H péBodog dev eixe SOKIUOOTIKA EUTTEIPIO

YywnAd k60T KATaoKeung Kal Kupiwg Asitoupyiag (MeuBpdveg - Evépyeia).
ATTaiTNOoN yIa €1I0IKEUPEVO TTPOCWTTIKO AsITOUPYiag

AyVWOTEG 01 aTTaITAOEIG AEITOUPYiag Kal GuvTiREnNong

AyvwoTog 0 puBudg amméppiwng (avrikatdoTaong) Twv PERBpavwy

Mn armraitnon ugnAwyv Babuwv amdédoong.
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2.2 Epapuoyéc MBR

H pébodog MBR eival péBodog emeCepyaciag AUpdTwy TeAeuTaiag TEXVOAoyiag Kai
amoTeAei pia €EuTtvn, TTpocappocpévn oTo TrepIBAAAOV  kal opBry Auon oTO
TPORANUA. 1di1aiTepa dTav PIAGUE YIO TOUPIOTIKEG TTEPIOXEG, OTTOU N £€eUPECN XWPOU
emeepyaniag AUPATWY TTOU va €XEl KOIVWVIKA atrodoxn €ival TTOAU dUoKOAn. H
HEBodog MBR divel dpioTa atmoTeAéCUATa, evw €TITUYXAvel Kal TTARPN viTpoTtroinon. H
péBodog MBR Acitoupyei dpioTa KAl WG ATTOKEVTPWHEVO CUOTNUO ETTEEEPYyaaTiag
AUpdTwyY e peyaAn euehiia avaloya pe Tov e§uTTnPETOUNEVO TTANBUCHOG. H etmiAoyn
NG MEBGdou MBR OTIG TTepITTTWOEIG QUTEG €ival KATA Kavova POVOOPOWNOG, EVW
Tautoxpova Oivel TTOAU KOAUTEPA ATTOTEAEOUATA O€ O,TI AQOopd TNV TToI0TNTA TWV
EMECEPYATUEVWV AUPATWY QTTO JIa avTioToIxXn Movada evepyouU IAUOG.

H a1o8nTIKA TNG TTEPIOXNG OEV €TTNPEAETAI APVNTIKA, EVW N €V AOyw povada JTTopEi
vVa eyKATOOTABEI €VTOG KTIPIOU ME OIKIOTIKA XAPOKTNPIOTIKA TNG YUPW TTEPIOXNAS KOl
€101 va TTpocapuooBei dpiota oto epIBAAAov (BAETTe Eikdveg 1 kal 2). H péBodog
QUTA TTIAEyeTal PE Taxeig puBuoug oe TTOANG pépn Tng EupwTtng, Tng Bopeiag
AUEPIKNG Kal TNG ACiag 10iwg O€ TOUPIOTIKEG TTEPIOXEG, KOl €ival IBAVIKA yIa TO
TOUPIOTIKA VNOIA POG.

To K6OTOG KATAOKEUAG MIOG TUTTIKAG pJovadog MBR eival JIKpOTEPO IS QVTIOTOIXOU
Hovdadog evepyoU IAUOG, evw TO KOOTOG AgIToupyiag Kal ouviipnong eival Aiyo
uwnAoTEPO(5% €wg 10%), uE oaPeic ONWS TATEIG PEIWoNG.

S Typleul areangement for theee molledec

Eikéva 1: Napddeiypa mpayuatikig povadag MBR otnv AyyAia.



Eikova 2: To KTplo OTa apIoTEPd, Qv KAl QAIVOUEVIKA QTTIOTEUTO, €ival Povada
emmegepyaoiac MBR oTig H.ILA.

2.3 MAsovekrnuara kai peiovekriuara MBR

[TAcovekTnuara

1.
2.
3.

YywnAnG To16TNTAG EKPOI, EAEUBEPN OTEPEWV.
AuvatdTnTa ammoAUPavong EKPORG XWPIS XPron XNUIKWV.

2Toug BioavTidpaotipeg MeupBpavwy  Aaupdavel Xwpa  ouvOuaouévn
ammoudkpuvan COD, oTtepewv Kal BPeMTIKWY O€ Mia eviaia povada, Me
OAETTAAANAO OTAdIa agpOfiwy — avaegpdPiwv —avogIKWwY oTadiwv He
MeyAAeg OSuvatdTnTeEG €UEAIGiag OTOvV TTPOYPOUMATIONO  AgIToupyiag ToOu
OUCTHPATOG.

2T1oug BioavTidpaoTthpeg MeuBpavwy eTITUyXavovTal UPNAEG CUYKEVTPWOEIG
Biopdlag oto PIKTO uypd TTou ocUUPWva PE TNV BIBAIoypagia ptTopei va
@Taoouv TIG 25.000 mg/l (piypatog oe aiwpoupeva oTepea, MLSS) otnv
TTEPITITWON ETTEEEPYATIAC AOTIKWY UYPWV ATTOBAATWY, EVW OTNV TTEPITITWON
EQPAPUOYNG TETOIWV CUCTANATWY OTNV ETTEEEPYATia BIOUNXAVIKWY UYPWV
ammoBAATwy, o1 ouykévipwon Tng PBiopdlag avépxetal kai oTig 80.000 mg/l
MLSS. Zuverrdyetal AOITTOV TTWG €EQITIOG TWV QUENUEVWV CUYKEVTPUWOEWV
Bioudlag oto MIKTO uypd AQuBAavel Xwpa E€MMTAXUVON TWV PNXAVICHWY
B1oaTTodéUNONG TWV PUTTAVTIKWY QOPTIWY TOU PEUNATOS £100D0U.

21oug Bioavtidpaotipeg MepBpavwy €xoupue TNV duvaToTnNTa ETTECEPYOTIAG

atmoBAATWY  UWNAAG opyavikAg @OpTiIong e&aiTiag Twv  SIAQOPETIKWY
ouvlnkKwy  TTOU  UTTOPOUPE  va  €QOPUOCOUPE  OTOV  AEITOUPYIKO
TIPOYPAPUATIONO Twv cuoTnudtwy MBR aAAd kai €Caitiag Twv uwnAwv
OUYKEVTPWOEWV BIOPALag TTOU avatrTuooovTal O€ TETOIO CUOTAUATA, OTTWG
TTPoavVAPEPONKE.
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6. O1 Bioavmidpaotipeg MeuBpavwy duvatal va AEITOUPYROOUV O MIKPOUG
USPAUAIKOUG XPOVOUG TTAPAUOVAG  Kal PEYAAEG nAiKieg AGOTING, Xwpig
Kivdbuvo ékmTAuong Tng Plopdlag. To yeyovog autd OUVETTAYETAI TNV
ouvartotnTa ave¢dptnTou eAéyxou Tou UdPAUAIKOU XPOVOou TTAPAUOVIG Kal
TNG NAIKIag TNG evepyou IAUOG.

7. Ztoug Bioavmidpaotipeg MeppBpavwy AapBdver xwpa XaunAn fp pgNdevikA
TTapaywyn Tepicoelag IAU0G.

8. AvetmnpéaoTn Aciroupyia atmd TpoBAfuaTa diIoyKkwaong TG AGoTING.
9. Melwpéveg aTTaITACEIS XWPOU.
10. Tayeia ekkivnon (start-up).

11. Auvatétnta TOTT00£TNONG MEMPPOVWY O€ TTPOUTTAPYXOUCEG €EYKATAOTACEIG
(retrofitting).

Meiovekriuara

1. Ztoug BioavTidpaotipes MeuBpavwyy TTPOKUTITOUV  TTEPIOPIOUOI  AOYyw
QVETTOPKOUG QEPICUOU OTOV TPOTTO AEITOUPYIOG TOUg, €EaITiOg Twv HEYGAWYV
ouykevipwoewv MLSS Tou avamTioooviar PE  ATTOTEAEOHA O
TTOPOXETEUOUEVOG QEPAG VA KATAVOAWVETAI KATA BAon yia TNV KAAuyn Twv
QVAYKWVY TNG KUTTAPIKAG ouvTHpNoNnG Kal OxI yia TNV agpdépia Bioatmoddunon
TOU PUTTAVTIKOU opTiou. ETTioNg TTPOKUTITOUV AEITOUPYIKOI TTEPIOPICHOI AW
TTPORANMATIKAG avAuIENG OTO ECWTEPIKO TOU avTIOPACTHPA, ME ATTOTEAECHUA va
onuIoupyouvTal dIOKPITA OTPWHATA EVEPYOU IAUOG, N TTUKVOTNTA TWV OTTOIWV
MEIveTal atrd TNV BAcT Tou avTIOPACTAPA TTPOG TNGEAEUBEPN ETTIPAVEIQ TOU.

2. Ztoug Bioavmidpaotipeg MepBpavwy  éva  onuavtikd TTPORANUa TTOU
evromieTal €ival n potmmavon Twv HePBpavwv Adyw Twv  ETIKOBRoEWY
Biopdadag kar GAAWV avopyavwy CUCTATIKWY OTNV EVEPYO ETTIPAVEIR AUTWYV, HE
aTToTEAEOPO va TTapePTTodieTal n porp dINBRUATOG PECW TwV TTOPWV TNG
MeMBpavng. O peuPpdveg Tpémel va  kaBapidovial PE OUYKEKPIMEVOUG
TPOTTOUG, CUPQWVA HE TIG 00NYiEG TOU KATAOKEUAGOTH Kal va avTiKaBioTouvTal
oTav XaAdoel n AeIToupyIkOTATA TOUG

O1 BioavTidpaotripeg MeuBpavwy xapaktnpi¢ovral amd uynAd KOOTOG ayopdg Kai
QVTIKATAOTAONG TWV HEUBPavVWY. To KOOTOG TwV ATTAITOUPEVWY WEUBpavwy eival
KaT@ TTpoofyyion avaAoyo Tou peyEBoOUG TnG eykatdoTacng, o€ avriBeon pe TIG
oupBaTikég  povadeg emegepyaoiagTTou  emOEIKVUOUV  [ia  @Bivousa  oIKovopia
KAipakag. To yeyovog autd B£Tel €va oa@r TTEPIOPIOUO OTO MEYIOTO ETTITPETITO
MEéyEBOG HI0G OIKOVOUIKA Biooiung povadag MBR.



H avrtioTpogn wopwon eival pia eupéwg diadedouévn nEBodoG etTeCepyaciag
TOU VEPOU TTOU PBaacideTal 0TN XPNoN NUITTEPATWY PEPPBpavwy Kal Trieong. H péBodog
auTh €ival AatTOTEAETUATIKI) aTNV atraAAayr) Tou vepoU atrd Ta dIoAUTA dAaTta Kai
opyavikoUg pUTTOUG.

O1 pepBpdveg autég eival ouvABwg ofIKAG KUTTApivnNG Kal 81agopoTroiouvTal
avdaAoya pe To €id0g TwV PUTTWY Kal TO pH. X& apKETEG TTEPITTITWOEIG Eival ATTAPAITATN
N TIPOETTECEPYATIia TWV PUTTWV HE OKOTTO TNV ATTOUAKPUVON TwV KOANOEIDWV
owpamdiwy, WOTE va PEIWBEI TO PPALIo TwV TTOPWY TNG HEUPPAVNG Kal TTEPAITEPW
va atroPeuxBei N BoAepdTNTA KOl N UTTAPEN  OpPIoUEVWV HETAAAWYV (TT.X. 0idnpPog).

H péBodog Tng avtioTpopng wopwong Ppiokel e@appoyl yia Tnv
atropdkpuvon TTANBWEAG ouaiwy. TETola TTAPAdEIYHATA ATTOTEAOUV OPYAVIKEG OUTIES
MeyGAou poplakoU Bépoug opyavikd cuoTaTiKa Kal Oxl Ta €AeUBepa TITNTIKA O&Ea.
Ymreptepei Evavt AAwv peBddwv emmegepyaaoiag vepol KABATI EMTUYXAVEl ATTOPPIYN
MEYAAWY TIHWV PUTTAVTIKOU @opTiou. ETITTAéOV OI EyKATAOTACEIG DEV ATTAITOUV TTOAU
XWPO, KPATWVTAG TO KOOTOG XauNAS. H péBodog auth Ba avaAuBei AeTITOUEPWG OTIG
ETTOUEVEG EVOTNTEG.

3.1.1 loTtopikA avadpoun

O1 évvoieg TNG WONWONG KAl TG AvTiIoTPOPNG WOPWONG €ival YVWOTEC £0W
Kal TTapa TTOAAG xpovia. To 1748 o NaAAog emioTtrpovag Nollet TTpaypaToTToince TIg
TIPWTEG PEANETEG OXETIKA PE TNV WOHPWON Kal akoAouBnoav TToAAoi GAAOI peuvnTEG
Katd Tn OIGPKEID Twv ETTOPEVWY OUO0 aiwvwy. To 1877, oi BotavoAdyor Wilhelm
Pfeffer kai Hugo de Vries riTav auTtoi TTOU OUCIACTIKG ava@EépOnkav oTnV WOPWTIKN
mieon XpnoldoTToIwvVTag TTaPAAAnAa Tnv  évvola Tng udpooTaTikniG Trieong. Ta
meipduata Tou Pfeffer €Bscav Ti¢ Bdoeic  yia TRV €punveia TOU QAIVOUEVOU TNG
OOMWTIKAG TTieong &1a péoou Tou vopou Tou van't Hoff (Williams M., 2003ii).

Qot600, n xpron Tng avrtiotpopng o6opwons (RO) wg wia diadikacia
OlaXWpPIoCUOoU Eival PIa OXETIKA vEQ TEXVOAOYIa. TNV TTPAYUATIKOTATA, OTA TEAN TNG
Oekaetiaog Tou 1950 o0 Reid xpnoigotolwvTag o&IKA KUTTapiv w¢ PePBPavn
QvTIOTPOPNG WONWONG aTTeEdEICe OTI N HEPPBPAVN QUTA gival IKavh va diaxwpidel To
aAdT atrd 1O vEPO, aKOMA KI av N PO TOU VEPOU TTOU UTTAPXE! €ival TTOAU PIKPR) WOTE
va €ival TTPAKTIKO. ZTn OUVEXEID, OTIC apXEg TnG Oekaetiag Tou 1960, ol Loeb kai
Sourirajan avémrTuéav pia H€B0OOO yia TV TTAPAywyr ACUUPETPWY HEUBPAVWV OEIKNG
KUTTOPIVNG ME OXETIKG UWwnArn 1KavotnTa OIaxwpIoPgoUu Kol uwnArp porR vepou,
KaBIoTWVTaG £101 TOUG dlaxwplopoug pe RO e@ikToug Kal Xprioiyoug (S. Loeband, S.
Sourirajan, 1963).

3.1.2 To @aIVOUEVO TNC AVTIOTPO®NC WOUWONC

H avtiotpettti 6cpwon gival pia diadikaoia 181aitepng onuaciag dcov agopd
TIG uEBGOOUG apaldTwaong. H TexviKA auTr] Bpiokel EQApPOYES ATTO TIG TTIO MIKPES €WG
TIG MEYAAEG eykaTaoTAoEIS UdpeUONG. Ta TTAEOVEKTANATA AUTAG TNG pEBGOOU EvavTi
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AWV peBBOWY eTTeepyaaiag vepou, OTTWG TNG aTTOCTAENG €ival OTI TO KOOTOG
AgIToupyiag TNG €ival HIKPATEPO YIa TNV TTAPAYWYI MIKPWVY TTOCOTATWY YAUKOU vEPOU.

H avrtiotpopn 6éopwon civar pia diadikacia, n otmoia £xel oav  KUpIo
XOPAKTNPIOTIKG TN XPAOoN Twv nUITTEPATWY HEPPpavwy. O nUITTEPATEC PEUPPAVES
gival diatrepatég atmo 10 vepd, aAAG ouoIaoTIKG adlaTrépacTeg atrd TO aAdTI, dnAadn
AgIToupyouv wg Péoov SlaxwpPIoHoU TTou eTTEVEPYE aTnv 6An diadikacia cav QiATpo
KaBapiopou Tou vepou.

To @aivouevo TnNG QVTIOTPETTTHGC WOHWONG MTTOPEI va TTEPIYPaAPEi PE €va
doxeio TTou Xwpiletal o€ dUo dlapepiopata Pe pia gepPpavn (AAegdkng A., 2003). H
MEMBPAvn aTtroTteAcital atrd TTOpwOEG UAIKO, PE TTOAU HIKPOUG TTOPOUG. 2TO €va
olapépiopa (Sauépiopa A), uttdpxel didAupa kabapou, atrooTayuévou vepou. 2TO
GAAo Olapépiopa (Siauépiopa B), utmtdpxel didAuua (idiag TToo0TNTAG OE OXEON ME
QuTAV Tou A), aAAG OTnVv oTToia TTePIEXOVTAl GAaTa (Ypapudpla XAwpIoUxXou vaTpiou,
NaCl). O1 ot1éBueg Toug PBpiokovrar oTto B0 emmimedo. Oco Tepvdel n wpa
Tapartnpeitar 6T avePBaivel n oTdBUn Tou diaAUuartog B, autou TTou TTEPIEXElI TO
O1dAupa dAatog. AuTd O@eileTal OTO yeyovog OTI Ta HOpIa Tou vepou Tou A
OlapePIoPaTOg, dIATTEPVOUV TN AETTTA dIAXWPICTIKN PEPBPAvVN Kal €l0€pXovTal OTO
O1dAupa B. Zuvettwig o Oykog diaAupaTog aTo diapépiopa B augdveral (Kapaiokdkng
., 1998).

H petakivnon auth TTou ekTeAeital avdueoa oTa duo OlaAUhaTa atroTeAEl
OUCIOOTIKA €va QUOIKG @aIvopevo. ZKOTTOG auTAg TNG SIEAeuong Twv Hopiwy gival N
efiowon Twv OUYKEVTPWOEwWV OTa Ouo EeTTKOIVwvouvTa doxeia. To @aivouevo
TEpMaTICETAl OTAV O OYKOG TOU DIGAUNATOG OTO TTUKVOTEPO dIdAupa €xel auEnBei atrd
TNV €icodo Tou SIOAUTN, OTTOTE Kal PETABAAAETAI N udpooTaTikh TTieon. OTtav dpwg
XpnoiyotroinBei évag TAWTAPAG OoTNV £TMIPAVEIA TOU UypoU B ue TETOIO TPOTTO TTOU VA
€QapuOlel oTa TOIXWHMOTA TOU doxEiou Kal aoknBei Trieon, 1T 10 didGAupa B tTadel va
£xel avodIKn TTopEia Kal ep@avideTal avtTioTaon oTnv TTopeia Tou vepou aTrd 1o A TTPOG
10 B. H por| vepou tralel va uttdpxeEl, eV UTTAPXEI ICOPPOTTIO TTIETEWY avAPETa OTa
oUo dioAUpata. H Trieon 1Tou TTPOKAAONKE yia va oTapaTtriioel autr) n avodog Tng
oTAOPNG Tou dloAupaTog B, gival n oopwTiKA TTiEon (€IkOva 3).

Xapnin Xapnhn
Zuykévipwon IuykévTpwon
H pon
Fon vepoU
: S LT otopard
MAsupé 1 \nheupd 2 MAzupd 1 Mevpd 2
Hpreporm 1t \ooppoTtia
uepppévn
Hwi1 = Ky
Cs1<Cg o w2
TC = Oouwtk
I"‘W1 > ”w2 Tison

Eikéva 3: Zxnuartikni atreikdvion Tou gaivopévou Tng wopwaong (WilliamsM., 2003ii).



000 n aockouuevn Trieon MPog 10 diIdAupa B audveral, 1o vepd oTauard va
olaTTePVA TN YEUPBPAVN Kal TTAPATNPEITAI AVOOTPOP TOU PAIVOUEVOU. ZUYKEKPIUEVA
TTapaTnPEiTal pon vepou Trou uTTdpxel oTo didAupa B 1Tpog 10 dlauépiopa A, uE
ammoTéAecpa n oTdBun Tou A va avuywveTtal kKal, Quaikd, Tou B va kartefaivel.
OuolaoTikéd TTpayuatoTtroleital diEAeucn Povo Tou KabapoU vepou atrd Toug TTOPOUG
NG MeEPPBPAvNG, evw 10 AAag (NaCl) dev DIEPKETAI KAl TTAPAPEVEI OTO XWPEO TOU
dlapepiopatog B.

ZUVETTEIO QUTOU TOU QAIVOPEVOU gival N augnan TnG Trieong oTo diauépioua B,
EVW 0 OYKOG TOU veEPOU oTnV TTAeUpd A va augdvetal pe véo KaBapod vepd ato Tnv
TAcupd B. Maparnpeital emiong avodog NG oTdBuNng Tou vepou Tou A, TTou Eival
uwnAoTEPN O¢ oxéon e Tou B, evw 010 B umrdpyxel akOpa HIa PIKPR TTO00TNTA
OupTIUKVWHEVOU  dlaAupatog NaCl. Ztnv mAeupd A Ba uTTApXEl TTEPICCOTEPN
TTooATNTA KABAPOU VEPOU OE OXEDN HE TNV APXIKI TTOOOTNTA (EIKOVA 4).

I

AP>T

|

Xaunhn
ZUYKEVTPWON
Mheupa 1 Mheupa 2
Ce1<Cgo
Hwi < Hw2

Eikéva 4 : ZxnuaTikr oteikdévion Tou @aIVOPEVOU TnG avTioTpoeng WOoHwWOoNG
(Williams M., 2003ii).

3.1.3 Epunveia tn¢ avriorpopns Wouwaong

H kivnon Tou popiou Tou dIAAUTN 0€ £va dIAGAUPA PETPIAZETAI ATTO TA UOPIA TOU
dlaAUpaTog TTou 1O TrEPIBAAAOUV. H Kivnon Tou 81aAUTR KaBopileTal OAOKANPWTIKA
amd TIG OepPUIKEG TOU OUYKPOUOEIC HE TA MOpIa Tou OICAUPOTOG TTOU  TO
mepIBAAouv. QoTd00, N pEon BepIKA TaxUTNTA Tou popiou Tou dlaAUTn cival idla e
autr) TTou Ba €ixe av ATav €AeUBePO o€ agpia eAon, XwpPIig va UTTAPXOUV KOVTA TOU
GAAa SloAuTd popia.

KdaBe @opd n kivnon Tou S1aAuTn TrapeptTodifeTal ammo Tn euBpdvn, 0a peTapépel
opuA, Kal, Katd ouvéEela, Ba dnuioupyei pia Trieon TPog authv. Acdopévou OTI n
TaxutnTa €ival n idla pe gkeivn evog eAelBepou popiou, n Trieon Ba gival n idia pe TNV
TTieon €vog 1davikou agpiou NG idlag PopIakng ouykévipwong. Q¢ ek ToUuTou, N
OOMWTIKN TTiEon T, diveTal atd Tov TUTTO van't Hoff, n otroia €ival Tautéonun pe Tov
TUTTO TTiEONG €VOG 10AVIKOU OEPIOU:

P =cRT
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OTr0U,

C: n Joplakn CUYKEVTPWON TOu.
R: n o1aBepd TV agpiwv.

T: n Bepuokpaaia.

H oopwTtikA Tricon dev eCaptdtal amd 1o €idog TnG OIaAUTAG ouciag, | TO
MOpIaKO PEyEBOG, aAAG PJOVO aTTO T MOPIOGKI CUYKEVTPWON Tou, OTTWG avagépel O
TUTTOG.

C=n/V
P = cRT= (n/V)RT
PV =nRT

OT110U V: 0 6YKOG TOU BIAAUUATOG KAl N: 0 ApPIBPOS TWV POpiwY Tou BIGAUTN.

2UhQWVA JE TOug VOUOUG dIathpnong TNG EVEPYEIAS Kal TNG OpHNG KABe gopd
TTOU Ta CwHATIdIO CUYKPOoUOVTal JUE Evav KIVOUUEVO Toixo, Ba aAAdEouv kateuBuvon
kal Ba augioouv r Ba peiwboouv TNV TaxuTnTd Tous. ‘ETOI, neTagépouv 1600 opun 600
Kal evépyelia aTov Toixo. Q¢ ek TouToU, N S100IKACIa TWV EAACTIKWY CUYKPOUCEWV HE
KIVOUWEVO TOiIXO €ival O PNXAVIOPOG UE TOV OTTOIO N MIKPOOKOTTIKI KIVANTIKA evépyeia
TWV CWHATIOIWY PETATPETTETAI O€ HAKPOOKOTTIKG PNXaviko £pyo. O vouog dlathApnong
NG OpMNG aTtraitei Ta Poépia NG dIAAUTAG ouadiag, TTou dNUIOUPYOUV OCUWTIKA TTiECN
oTnNV nuUITTEPATH MHEPBPAvN, va JPTTopoUV va TTapdyouv, PEOW TOU OYKOU TOou
OlaAUpartog, Tnv idla oOpwTIKA Trieon o€ OAa Ta Opia TOUu  DIOAUUATOG,
mepIAapBavovTag Tnv €AelBepn em@AveId Tou. ATTO TNV ATTOWN AUTH N OCHWTIKNA
TTieon evepyei oupewva e 1o vopo Pascal. H apyri Tou Pascal dnAwvel 611 "n aAAayn
TNG TTEONG €VOG KAEIOTOU ACOUUTTIEOTOU PEUCTOU UETAPEPETAI QUEIWTN O€ KABE PEPOG
TOU PEUCTOU KaI TTPOG OAEG TIG BlEUBUVOEIG Kal o OAO TO BABOG TOU™.

To aAdm kai 10 vepd dlatmepvolv TIG PEMPPAVES avTioTPOPnNG OCPWONG
oUPQWVa JE €va unxavioud Tou oTnpietal otn didyxuon. H porp Tou vepou (Ji)
OUVOEETaI E TNV TTIEON KAl TN OUYKEVTPWON TWV CUCTATIKWY TTOU UTTAPXOUV OTIG dUO
TIAEUPEG TNG HEMPBPAVNG CUMQWYA WE TNV £€iowaon

Ji = A(Ap — Am)

OT1av n aockouuevn Trieon €ival PIKP Kal n diagopd Tieong Katd PAKOG TG
MePBPAavNg (Ap) ival hikpdTEPN ATTO TNV dIAPOPA TNG WOPWTIKA TTieong (ATT), TOTE TO
vepd peTakiveiTal atrd Tnv TTAEUpd Tou apalol TTPog TNV TTAEUpd NG JEUBPAvNG Tou
TTUKVOU OI0AUMATOG GAATOG AOYW TOU QAIVOUEVOU ThG OOPWOoNG. XWwpPig TNV AoKnon
mTieong n pory Ba TTPAYMOTOTTIOIOUVTAV TwV UBATWY ME QvTIBETN @Opd TTPOG TO
TTUKVOTEPO BIGAUQ.

H ponl Tou GAatog PTTopEl va TTEPIYPOQEl WG ouvdpTnon TNG CUYKEVTPWONG
Tou aAatog otn diatpo®n (Cjo) Kai dinenua (C;) TTAeupég TNG HEPBPAVNG

Jj = B(Cjo — CjD)

O1rwg TpokUTITEl aTTd TIG dUO AUTEG £EI0WOEIG N POA TOU VEPOU gival avaAloyn
TTPOG TNV ackoupevn Triecn, aAAd n por Tou aAartog cival ave¢dptnTn. Autd onuaivel
OTI N MEUBPAvVN yiveTal TNO ETTIAEKTIKY, KOBWG augdveTai n TTieon.

O1 mo onuavtikéG TTaPAUETPOI AEITOUpyiag OTn POA Tou veEPOU KAl Thv
KOTaKPATNoN GAATOG aTT0 TNV WEMPBPAvVN €ival: n aoKoUPEVN TTiECN, N CUYKEVTPWON



TOoUu GAatog oTo diIdAupa Kal n Beppokpacia. Oco autdvetal n TTieon, TO00 augaveTal
n pon vepoU Kal n amoppiyn Tou AAATOG, aAAG N por] Tou vepoU augaveTal KATA
YPOUMIKO TPOTTO, €VW TOU AAATOG auéAveTal 0 dpapaTIKA. H auénon 1ng
OUYKEVTPWONG GAATOG 0TO SIAAUPAG QUEAVEI OTTOTEAECUATIKA TNV OCUWTIKNA TTiEDN, WG
€K ToUTOU, O€ OTABEPN TTiEON TPOYODOGIAG, N PON TOU VEPOU HEIWVETAI JE TNV AUENON
TNG OUYKEVTPWONG GAatog. H emmidpaon g Bepuokpaaciag cival o TtrepitTAokn. H
MeETaQOpPE TOOO TOU AAATOG Kal TOU VveEPOU Odlapéoou Tng MePPBpdvng eival pia
gvepyotroinuévn diadikaaoia, Kol TOoo 1o AAag 600 Kal To vepd aufdvovTal EKOETIKG Je
TNV auénon Tng Bepuokpaciag. H emidpaon TnG oTn por Tou vePoU gival ApPKETA
OpapaTIKr), wOoTdéoOo n €midpaon TG OTn POr Tou AAATOoG E€ival aKOun TrIo
aioOntr. Auté onuaivel 6T n amoppiyn Tou ouvteAeoT dAatog (B/A), ueiwveral
eAa@pPaG KaBwg augavetal n Bepuokpaacia.

H avtiotpopn oOcpwon cival pia kaBigpwuévn TEXVOAoyia dIRBnong n otroia
eQapudCeTal

eupéwg oTtroudnTote 1o KaBapd vepd atraiteital. O ouvnBEéoTepeg XPNOEIS Kal
EPAPHOYEG

mTEPIAQUBAvOUV:

Eme€epyaoia moéoiuou vepou SIKTUWYV UBPEUCNC - YEWTPHOEWV
Ag@aldTtwaon upaAuupou — BaAaoacivou vepou
BioiaTpIKEG epapuoyEg

DapPUAKEUTIKH TTAPAYWY

EpyaoTnplokég epapuoyEg

XNUIKEG EQAPUOYES

AipodidAuon

MAUVTAPIO QUTOKIVATWY

Biopnxavieg TapaoKeung TpoQiuwy
Mayog-rapaywyn

=evodoxeia

Xwpol eoTiaong - EoTiatépia

O¢epuoOKATTIa

MAgovekTAUOTO

e To ouoTnua ptropei va atraAAayoUpe atrod Tn OKOupld Kal T HIKPOOKOTTIKA
OUVTPIPIa.

o Mrmopei va @IATpdpel €TTiong, oidnpo, payydavio kal aAdT, Kabwg Kal GAAa
empBAaBeic opuKTA.

e Emiong xnuikéG ouoieg OTTWG TO @BOPI0O Kal TO XAWPIO MTTOPEI  va
OTTOPOKPUVOEI.

o Bakmpia dev PTTOPOUV VA TTEPACOUV BIANETOU TWV PIATPWV.
To ouoTnua avriotpoPng Oopwong Oev oTTaTaAd TOOO TIOAU VveEPO, Of€
oUykpion pe GAAa cuoTuaTa dinénong.

o To vepd Tmpoékuwe atd n OINBnon karepyddetal Kai  yiverar  Tmo
OTTOTEAECUATIKA EVAVTIO AEKEDEG.
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To vepd yiveTal TTOCIUO KAl PTTOPEITE VO £COIKOVOUNOETE KATTOIO XPMHATA VIO
EUPIaAWPEVO VEPD.

MeioveKTAUOTO

Ta euepyeTikd aAkoAIKG PETOAAG aTTOpaKpUvovTal €TTioNG Padi Pe AAAEG
eMPBAABEIC OPUKTA, KABIOTWVTAG TO VEPO TTIO GEIVO.

Moéoiuo vepd TTOU €xel XaUNAOTEPN 1 UNOEVIKN TTEPIEKTIKOTNTA O AAKOAIKA
aTTOPPOYA TO ACGPRECTIO KAl GAAA HETAAAQ aTTd TO CWHA COG.

Etriong 10 vepd ptropei va yivel TOAU 6ivo kai diaBpwvouv CWAAVES Kal
GANEG OUOKEUEG TOU OUCTHUATOG VEPOU.

lNa kKaBe yaAovi 1 Tou vepoU TTou TTapdyeTal atrd TNV avTioTpoen OouwWan,
omataAwvTal 3 £éwg 5 yaAdvia. Autd kavel Tn diadikaaia Aiyo akpifo6.

H diadikaaoia cival apketd Bpadeia, éva cuatnua 1Tou Tapdyel 15 yaAdvia tnv
nuépa.

MepBpdveg dIRBNONG XPEIGZETAI AVTIKATAOTACT Hia @Oopd Ot pIa OTIYUA, TNV
TTPOGONKN 0TO KOOTOG.

H OJiadikacia eykatdotaong eival apkerd TTOAUTTAOKN Kal  XpelddeTal
eTTaYYEAMOTIKA BorBela.

Na ook xprion, To oUOTHPO  avTioTpopng OoPwong  yivetal
QVATTOTEAEOMATIKA KAl YN TTPAKTIKOG.



Mia Slepyacia cuvenefepyaoiag pe HEUBPAVEG OMWE UKpodLNBNnang f umepdBnong e
avtiotpodn wopwon yivetal oAU €AKUOTIK WC TEXVoOAoyia yla TV QVAKINGCN UYpwv
anoPAntTwy kupiwg yla tv vPnAn amodoon. AmodelkvUETAL La EUKOAN AELTOUPYLKA KOl
A0V QPKETA olKkovouLlkr Auaon (Tam et al., 2007). Ta alwpol eV OTEPEA Kal T KOAAOELSH
adatpovvtal anod tn pepPpavn (MF i UF), evw n pepPBpavn avtiotpodpng wopwong (RO)
OTMOMAKPUVEL Ta OLOAUpPEVA OTEPEA KOl TG OpyavikéG ouoieg (Tam et al., 2007). O
ouvbuaopog MBR+RO £€xel pia oAU KaAr Suvaplkni yla tnv enefepyacia uypwv anofAntwy
KOlL TOUTOXPOVA TNV Tapaywyn oAU uPnAng kaBapdtntag avokukAwpéEvou vepoU (Tam et
al., 2007).

H texvohoyia RO £€xel kataypaP el TOAU UPNAEC AMOUAKPUVOELS (>95%) DUCLKWV 0PYOVIKWV
oucwwv (NOM) (Comerton et al., 2005). AkOun mpoodEpPeL MOAU KAA QMOUAKPUVON TNG
SlaAupévng opyavikng paloc kat TOC pe amopokpUvoelc 88% kal >97% avtiotolyo
(Comerton et al., 2005). AkOpun n avtiotpodpn wopwaon adotpet ta OpenTIKA TwV amoBAATWY
kat olaitepa to alwto (o€ popdn VITPLKOU XOAKOU) HE AMOUAKPUVOELG 88-97% (Comerton et
al., 2005). H eAAutn¢ amovitponoinon os éva cuotnua MBR pmopel va emipépel HeYAAES
OUYKEVIPWOELC VITPLKWV oTNV gkpon. O cuvduacpog Aoutdv Twv SUo pepPpavwy Sivel
oodaln anoteAéopata os autdv Tov Topéa. O ocuvduacopog enefepyaciag akoun £6woe
oAU uPnAn anopdkpuvon wv (>5,3 log) kat pndevilel Toug aplBUOUC TWV Maboyovwy otnv
gkpon (Comerton et al., 2005).

H texvoloyia autr MPOTEiVETAL WG L0 TIOAAG UTTOOXOMEVH, 0AAG pLévouy TTOAAG {nTruaTa va
gpeuvnBoUlv. Atilel va onuelwBel OTL Ol OXETWIOUEVEG HE OQUTO TO OEUA EMLOTNUOVIKEG
dnuootevoelg glvat TIOAU TLEPLOPLOUEVEG.
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OAa 1a QUOIKG vepd TTEPIEXOUV AIWPOUUEVEG 1 adIAAUTEG avOpyaveg | OPYAVIKEG
XNHIKEG ouaieg oe kATToIo BaBuo. AveCdptnTa TNG UWNAAS OUYKEVTPWONG TOUG ] N
TPETTEI VA BewpPoUVTal WG TIPOCUEIEEIS avaAoya Pe Tov TPOTTO Xpriong Tou vepou. Ol
aKaBapaoieg JTTOPOUV Va TagIVoUNBoUV WG £€1G OTOV TTOPAKATW TTivaKA :

Mivakag 1 : AkaBapaoieg TTou aTTaviwvTdl OTO VEPS, TAGIVOUNUEVEG avd KaTnyopia
(Robert C. Rosaler, 2002)

Avépyaveg Opyavikég BioAoyikd evepyég
Alwpoupeveg AlwpoUpEVES BaktApia
KoAAog1deig Apiyeig loi
AloAUTEG AVAUEIKTEG AAyN

EudidAuTeg MpwTdlwa

To TPEXOUNEVO VEPO UTTOPEI VA TTEPIEXEL :

ATI6 dupo uéxpl Kai xaAikia diagoépou peyEBoug
e  Opyaviké oteped, AAyn, Kal BaKTrpIa
AlaAupéva avopyava oTeped OTTWG:
1. T1a dITTavBpaKIKG
2. T1a Benkd kal xAwplouxa dAaTta acBeoTiou
3. TO payvAolo
4, 1O VATPIO
Evwoeig Tou dio&g1diou Tou TTUpITiOU, TOU OIORPOU KAl TOU payyaviou

o METaAAO KOl OPYAVIKEG EVWOEIG XWPIG OidNpo PTTOPOUV va gival TTAPOVTEG O€
XOUNAEG OUYKEVTPWOEIG ,TA OTTOIO ,WOTOCO, UTTEPRAIVOUV TA TTPOTEIVOUEVA
opia Tng EPA (Environmental Protection Agency)

e AloAupévo aoBECTIO KOl EVWOEIG TOU payvnoiou (TTou opideTal  wg
OKANPOTNTA)TO OTToIO 0dNYOUV O¢ TTPORARuaTa AsiIToupyiag Twv AeBATWYV Kal
TWV CUOTNUATWY Yuéng

e AMa Siohupéva oTteped TTOU pTTopoUv va Bewpnbolv w¢ TTPOCUEIEEIS,
avAaAoya JE TIG CUYKEVTPWOEIG TOUG Kal TNV TTPOPRAETTOPEVN XPrioN TOU VEPOU

‘Exel amodeixtei euteipikd o1 TToIkiAol Tapdyovteg Ba TTpETTEl va An@Bouv uttéwn
TTPIV TTOPOEI pIa ard@AcTn OXETIKA PE TNV TTOIOTNTA Twv UdATWYV. Na 10 Adyo autd Ba
TIPETTEl VO TTPAYHUATOTTOIOUVTAl UETPACEIG KAl EAEYXOG TWV OUYKEVIPWOEWV TWV
OI0AUpPEVWY  avopyavwy  Kal  opyavikwyv ouciwv. O €éAeyxog autdg TTIPETTEL VO
eTekTaBel Kal o€ AA\a  ouoTaTiKd, OTTwWG Papéa HETAAAA, ATTOPPUTTAVTIKA,
QutoQdappaka K.a. Mpog Tnv TTOIOTIKA TTPOCEYYION TOU TTOCINOU VEPOU €XOUV TeBEI
KATTola OpIa OTA TTOIOTIKA XAPOKTNPIOTIKA TOU VEPOU TTPOG AVOPWTTIVI KATAVAAWOT).
Ta Tr010TIKG OpIa opifovTal hE BAon XNUIKEG KAl BIOXNMIKEG KOl PIKPOPRIOAOYIKEG
TTapapéTpoug. Mapakdtw ,otov Tivaka 10, TTapouciddovtal ETTIYPAPUATIKA Ol OEIKTEG
TTOIOTNTAG TOU VEPOU:



http://www.google.gr/url?sa=t&source=web&cd=1&ved=0CBkQFjAA&url=http%3A%2F%2Fwww.epa.gov%2F&ei=iO39TNjVOYSV8QP-0OmMCw&usg=AFQjCNGo7qU8DQ0jgrNXbDIXZMv6Xh2E_w&sig2=au0nmtkncFq2c1StpaEK0A

Mivakag 2 : MoloTiké xapakTnpIoTIKa Tou vepou (NTapakdg E., 2009)

MoloTIKA XapaAKTNPICTIKA

MapdueTrpog

DuoiIKoXNHIKA

O¢puokpaaia

O¢utnTa — AAKOAIKOTNTO
Aywyipétnta — AAatéTnTa
©oAdTNnTa

Ooun

Xpwpua

2TEPEEC OUTiES

AAata — ZKAnpOTNTO

Aidgopa kaTiévta (Ca*', Mg, Na*, K,
NH,")

Aidgpopa avidvta (NO,, NOg, PO.>,
S04, Cl)

OpemTikd cuoTaTika (N, P, S, Si)

IxvooToixeia Kal JETAANQ

Bioxnuika

AlaAupévo o&uyodvo (DO)

Bioxnuikd  Atrairoupevo  O&uyovo
(BOD)

Xnuiké& Atrairoupevo Oguyovo (COD)
OAik6g Opyavikég AvBpakag (TOC)

—
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e Joi

e Boakmpia
e MuknTeg
MikpoioAoyikd o OUkia

e [Mpwtélwa
o 'EApivBeg

e MaAakooTpaka

Mo avaAuTIKA ol TTapdueTpol pUTTAVONG Tou vePOU :

e Ogpuokpacia vepou

H Bepuokpacia vepou eival pia onuUavTikr TTOPAPETPOS YIOTI CUMMETEXEI O€ MHIa
TTANBWPA PUOIKOXNHIKWY Kal BIOXNMIKWY avTidpdoswy. To vepd oe éva uddTIVO
TePIBAAAOV €xel oxéon Pe TNV TTooOTNTA Tou dIaAUPEVOU 0§UYOVOU Kal gival auTtd TToU
Opa gav KAtaAuTnG Twv avTidpdcewyv TTou Aaupdavouv xwpa oTto cuoTnua autd. H
METPNON TNG Beppokpaaciag gival pia eUKOAN diadikacia, aAAd Kal eVOEIKTIKA yIa TOV
éAeyxo evog uddtivou ouoTApaTog. OAeg o1 povdadeg eTTegepyaciog vepou €xouv
QUTOMOTEG PUBWIcEIS PETPNONG KAl KaTaypa@ng Tng Beppokpaciag oTig dIAPopES
@aoeig NG emetepyaoiag. To TTéoIO vepd TTPETTEl va OloBETel emMITPETITA OpIa
avapeoa oToug 5 kal 12° C, dvw auTwy Twv opiwv To vepd Travel va gival aiodnTikd
Kal YEUOTIKG IKavoTroiNTiIkG. Mdavw amd Toug 12°C 10 vepd KabBiotartal AlydTepo
KatGAANAO  yia  oplopéveg  XpRoeElg, OIOTI €uvoei Tov  TTOANATTAACIOONO  TWV
MIKPOOPYQVIGHWV.

e OopA kal F'edon

To vepo eival dyeuoTo Kal AOOHO i KAAUTEPA £XEl TN OIKI TOU XOPAKTNPEIOTIK ) OOWA
Kal yeuon. Ta 101aitepa autd XapaKTNEIoTIKA atrodidovral aTnv TTapoudia XNUIKWV
OUCIWV OTTWG OI PAIVOAEG, TO XAWpPIO, N auuwvia, T0 udpdBelo, K.ATT. ETriong n
1d1Idfouca auTtr] yeuon atrodidetal ota diaAupéva dAhata (aofeoTiou, vaTpiou,
Mayvnaoiou K.AT.) KaBwg kal oTa diaAupéva aépla (oguyodvo rp CO,) TTou euTTePIEXOVTAI
o’ autd. Evw avtiBeta dtav n oopr Kal n yeuon ival 1dlaitepa £viovn fj akOPa Kai
OTTOKPOUCTIKH, aQuTO TOavov oPeiAeTal OTNV TTAPOUCIA UIKPOOPYQVIOUWY. 2’ QUTHV
TNV TTEQITITWON TIPETTEI VA TTPAYUATOTTOINOOUV €AeyX0l OTO vePO KABOTI UTTAPXE! N
uttoyia puUTTWV. H TTapapetpik TN  €ival va  €ival  «aTTOBEKTO OTTO  TOUG
KATAVOAWTEG» Kal «AVEU aouvABoUG JETABOAAGY.

e Xpwua
To vepd xapakTnpifeTal wg axpwpo. OTToIadATTOTE UTTOWIa A TTAPOUCIa XPWHATOG
gival ouvdedepévn Pe utToBaBuIcpévn TTOIOTNTA TOu veEPOU, aAAG 61 aTTapaitnTa Kal
€TMIKivOuvou TTpog KatavaAwaon vepoUu. To XpwWHa autd PTTOPEl va TTPOKAAELiTal aTrd
OlaAupéveg | KOANOEIBEIGC OpYavIKEG UAEG, 1 avopyaveg ouaieg. TMpokKelyEvou va



avayvwpeioTei N TTPOoEAEUOT TOU XpwuaTog, Ba TTPETTEl va yivel XNUIKOG €Aeyxog. H
TTOPAMETPIKA TIUA YIA TO XPWHA €ival «ATTOdEKTO aTTO TOUG KATAVAAWTEGH KAl «AVEU
aouvriBoug PETABOAAGY.

o XnMIKG OTOIXEIO-OUOTATIKA TOU VEPOU
2NMavTIKA TTAOPAPETPOG N TTAPOUGIa Kal N OUYKEVTPWON OIGQOopwWY KATIOVTWY, OTTWG
Ta Ca®*, Mg, Na*, K*, NH,*, dlapdpwv avidviwy, 6Tws Ta NO,, NO3, PO,*, SO,7,
CI'. Emriong onuacia £xel n péTpnon Kai dia@opwy BPETTTIKWY CUCTATIKWY OTTWGS TO N,
P, S, Si, kaBwg kal N YETPNON TNG CUYKEVTPWONG TWV IXVOCTOIXEIWV KAl JETAAAWV.

2TOV TTOPAKATW TTivVaKa @aivovTal Ol  €VOEIKTIKEG TTAPAUETPOI TOU TTOCIHOU
vepou(trivakag 1) :

Mivakag 1 : EvOekTikKEC TTapAueTpol Tou TréoIpgou vepou(Odnyia 98/83/EK Tou
2UMBouAiou TNG 3n¢/11/1998)
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a/a Mapduerpog Movada éxk@paong | MapapeTpikn TIMAR*
OTTOTEAECHATWV
1 I6vTa udpoyovou povada pH 6.5<pH<9.5
2 Aywyiuétnta puS/cm 2500
3 XAwplouxa GAata mg/I 250
4 Oclikd dGAata mg/I 250
5 NdaTpio g/l 200
6 ApyiAio Mg/l 200
7 NITpIKG GAaTa mg/I 50
8 NiITpwdn dAata mg/I 0,50
9 Bpwpikd aAata mg/I 10
10 Kuaviouxa aAata pa/l 50
11 ApuwvIO mg/I 0,50
12 ®dBopiouxa ahata mg/| 15
13 Zidnpog Mg/l 200
14 Mayyavio Mg/l 50
15 XaAkoOg mg/I 2,0
16 Apoevikd pa/l 10
17 Xpwuio pa/l 50
18 Y&pdpyupog pa/l 1,0
19 M6AuBdOog pa/l 10
20 NikéAIO pg/l 20
21 Kaduio pg/l 5,0

*H trapapetpiki Tiun, e Bdon tnv Odnyia 98/83/EK, avagépeTtal oTn CUYKEVTPWON
KATOAOITTWY ~ POVOUEPOUG OTO  VEPO, OTIWG UTTOAOYiCeTal CUPQWVA  HE  TIG
TTPOdIAYPAPES TTEPT PEYIOTNG METAVAOTEUONG €K TOU QVTIOTOIXOU TTOAUMEPOUG, OTAV
BpiokeTal o€ eTTAPA PE TO VEPOD.

OOAEPOUETPIO

H BoAepdTnTa cival éva PETPO Twv XAPAKTNPIOTIKWY B1ddoong Tou QwTog HECW TOU
vepou. H BoAdTNTa TOUu vePOU o@eEiAeTal O€ AIWPOUNPEVA CWHATIOIO Ta OTTOIa UTTOPEI
va gival avopyaveg ouaieg, OTTwG TMAIva, GAeupa TTETPWHATWY, BOUPKOG, avOpakikéd



aoféoTio, TTUPITIO, Cidnpo, uayydvio, B¢io, | Biounxavikd amopAnTa. AkOua, n
B0Awon ptropei va TTPoKANBEl aTTd OpyavikéG OUCIEG OTTWG OI ATTEKKPITEIS dIaPOpwV
MIKpoOpYyavioPwy, QUTIKA 1 Cwik UAn, ypdoo, Aittog, AAdI, kai GAAa. Evw n
BoAepdTnTa UTTOPEI VO OPEIAETAI O€ HIa eviaia EEWTEPIKA ouaia oTo vepd, UTTopEi TNV
TTPAYHMATIKOTNTA va €ival éva piyda TTOAAWY ouciwv. To upéyebog Toug uTTopEi va
TTOIKIAEl ATTO MIKPA KOAAOEIDr) owuata PEXPI XovOpoeld oITdpia TG APUou TTou
TTAPAPEVOUV alwpoUuEVa Yia 600 dIACTNHA TO vePO avakiveital. To BOAG vepd TTpETTel
va €¢eTaoTel yia puttavorn. H katavdAwaon Tou PTTOpEl va KATaoTEl ETTIKIVOUVN KABOTI
n otmoAluavon Tou TTOCIYOU vepoU Oev gival apkeTh. Autd cupPaivel yiati ol
TTaBoydvol opyaviopoi eykKAwRifovial oTa owHATidIa TTOU AIWPOUVTAl KAl PE AUTOV
TOV TPOTTIO TTpoCTATEUOVTAIl aTTO TO ATTOAUMAVTIKG. H doun autwy Twv owuaTtidiwy
ETMTPETTEI TNV atToppoenon emBAaBwWyY opyavikwyv 1 avopyavwy ouciwv. H
TTOPAUETPIKA TIUA YIa TN BOASTNTA €ival va €ival «aTTODEKTO ATTO TOUG KATAVOAWTEG»
Kal «aveu acuvriBoug PETABOANGY.

H upétpnon 1ng BoAepdtntag Paocifetal otnv  ouykpion OlaBAaciyotnTag n
aTroppPOPnanG QwTOG oe axéon M éva TPOTuTTo didAupa. KoAAoeid cuoTaTtika
O1aBA0UV | aTTOPPOPOUV PWG XAPAKTNPIOTIKOU UAKOUG KUPATOG Kal OEV ETTITPETTOUV
Tnv diammépacn H BoAepouetpia Pacifetal 010 OKESAOUS TOU QWTOG aTTd T
owpaTidla KoAAogidwy cuoTnuaTwy. H €EGpTNON TNG evidoewg OKedAOWOU TOU
QWTOG atrdé Tov apIBPd Twv CwHaTIdiwV TIOU UTTAPXOUV O€ OPIoUEVO  OYKO
KOANOEIDOUG CUCTAMATOG Eival YPAUUIKA, 0t auoTnpd KABOPIOPEVEG TTEIPAUATIKEG
ouvlnkeg H vepehopetpia 1 aliwg  vepelopeTpik)  HEBODOG  eival  €vag
OTTOTEAEGUATIKOG TPOTIOC yIa TNV WETPNON TNG BoAepdTnTag. AtroTteAei yia atmd NG
TAéoV €EeAlypéveg PeEBODOUG, N oTToia DIAKPIVETAI yIa TNV OKPIBEId TNG OTOV TPOTTO
TTPOGOIOPIoHOU BOAEPOTNTAG O€ 1IBIAITEPA XAUNAEG TIUEG.

AvakAaoiusrpia (Reflectometer)

To avakAQCiNeETPO  XPNOIMEUEI OTOV  TTOOOTIKO  TTPOCDIOPIOUO  OIAPOPETIKWV
OUCIWV(aAoUiVIO, aPuWVIO ,&pYupog, aoBEoTIO, aoKOPRIKG 0gU, YAuKdln, Beiwdn,
KAAI0, KOBAATIO, payydvio, HOAUBdOG, VIKENID, VITPIKA, VITpwdN, oidnpog, uttepoteidia,
QPWOQOPIKA,  XOAKOG,  XAWPIO, XPWMIKA,  Weuddpyupog).To  onuavtikOTEPO
TIAEOVEKTNHO TOU gival N atroBrkeuon dedoPEVY ATTO TTOAQIOTEPEG HETPNOEIG, AKOUA
Kal N €gaywyr Tou Yéoou Opou Toug, TTPOCdIdOVTAG YE QUTO TOV TPOTTO PEYOAUTEPN
akpiBela oTig petprioeis. Eivar 1diaitepa amoteAeopatikd e€aitiag TnG TEXVIKAG TNG
«OTITIKAG OITTAAG aKTivag», n otroia epappodeTal EeXxwpIoTd yia KABe TTapTida Kal
emTUYXAvel TN H€ETpnon duo {wvwv avtidpaong.

PaouarousrTpia

H @aouatopetpia uttepuBpou atroTeAEl éva onuavTIKO Kal EUXPNOTO €PYOAEio yia Tov
TTOIOTIKO KAl TTOCOTIKG TTPOCdIOPIoCHG TTOAAWY ouaiwyv. EIDIKOTEPA, N POACUATOUETPIO
ammoppoenaong Kal avakhaong otn péon utrépubpn Treploxn PBpiokel epapuoyrn oTn
MEAETN TNG BOUNAG MOPIAKWY EVWOEWYV Kal ISIQITEPA OPYAVIKWYV EVWOEWV KAl OUTIWV
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BioxnuikoU evdla@épovTog. AId@OpPOol KATAOKEUAOTEG OpYAvwY TTPOCPEPOUV CrEPT
MN KATOYPA@IKA QOCHOTOPWTOUETPA aTTAAG déoung, XPACIMA YIO WETPACEIS OTNV
UTTEPIWDN KAl OTNV OPaTA TTEPIOXN. H KaTwTePN XPACIKN TTEPIOXN MKOUG KUPATOG Yid
Ta 6pyava autd kupaivetal amd 190-210nm kai n avwtepn amd 800-1000nm. OAa
O1a0éTouv evaAAaoodpeveg Auxvieg BoA@pauiou kai udpoydvou 1 Oecutepiou. Ta
TEPIOTOTEPA DIABETOUV PUTOTTOANATTAACIACTEG WG METAAAAKTEG KAI HOVOXPWHATOPEG
yia dlaoTropd Kal €mAoyR TNG akTivoBoAiag. Mepikd atrd Ta épyava gival eEoTTAIouévVa
ME Wnoelokd CUCTAMOTA avayvwong kKal GAAa €xouv peydAa avaAoyikd opyava
BeAdvag. TuTmikég TTEPIOXEG €UPOUG PAOHATIKAG (wvng €ival 2-8nm Kal ava@EPETAl N
akpifeia eMAOYAG MAKOUG KUPATOG +/- 0,5 €wg +/- 2 nm.

2Ta TTAcovekTApOTa Twv opyavwy atmAng 6éoung mepIAaUBAveETal N 10XUPOTEPN
OKTIVOBOAIQ, 0 KAAUTEPOG AGYOG ONPATOG TTPOG BOPUBO Kal OI ATTAoi Kal eUXpnoTol
XWPOI TOTTOBETNONG TwV BEIYPATWYV. AvTiOeTa, N dladikaoia KaTaypa®nig Tou OAPATOG
TOU PETOAAGKTN yia TNV KUWeAida ava@opds Kal 0TV CUVEXEIQ Kal yia TNV KUYWEAIda
ociypatog (waOTe OTn  OUVEXEID VO  UTTOAOYIOTOUV Ol  OTTOPPOPNCEIC 1 Ol
o1aTTePaTdTNTEG) BEV gival IKAvOTTOINTIKN, Adyw TNG oAioBnong kai Tou Bopupou flicker
TNG TTNYAGS KAl TOU HETAAANGKTN.

AywyiuoTnra

Aywyiuétnta gival n IkKavotnTa TOU VvEPOU va Ayel TO NAEKTPIKO pelpa Kal Eival
avaloyn TNG CUYKEVTPWONG TwV OIOAUUEVWY 10VTWY oTo dIdAupa. EmiTTAéov TTaidel
pPOAO TO 0B€vog Kal To €id0g Twv 16VTWY. ETTiong n aywyiudtnta emmnpeddetal ammo
Bepuokpaaia Kal ouykekpipéva n dvodog TnG Bepuokpaciag TTpokaAei auénon Tng. H
TTaPAUETPIKA TIUA TNG €ival 2500 uS/cm oTtoug 20°C .

OAIkd oTEPEC

Ta oAik& oTEPEd APOPOUV TTPOG OUCIEG TTOU TTAPANEVOUV aPOU TO VEPO €LATUIOTEI
pog 105°C. AlakpivovTal O€ TPEIG KATNYOPIEG:

e Ta dloAupéva oAikG oTepEd, Ta oTToia OV €ival 0paTA PE YUPVO UATI (MOpIa Kal
IOVTa pE PEYEBOG IKPOTEPO aTTd 1 NmM)

e TO KOAANO€IO, Ta oToia &ev eival eugavr) eéaitiog Tou MPeyEBOUG TOUG

e Ta adiGAuTa Ta oTToia gival opatd (PEyeBog peyaAuTepo atmd 1um). Xwpifovral
o€ TPEIG UTTOKATNYyopieg O ouvaptnon pe 1o €10IKO TTPog Bdpoug: TTPog
KaBi{avouoeg, TIPOG alwpouueveg Kal TTpog emmmmAéouocss (NTapakdg E.,

2009).
ZKAnpoéTnTa

H okAnpdTtnTa ek@pddlel To 0UVOAO TwV SIAAUPEVWVY AAATWY Kal €XEl AECN CUOXETION
ME TTPOG YEWAOYIKEG TTAPAUETPOUG TOU £DOAPOUG ATTO OTTOU TTPOEPXETAI TO VEPO,
KaBwg etrnpeddeTal kai atmmd 1o pH kal Tn Beppokpacia. H okAnpdtnTa dlakpiveTal o€
duo TUTTOUG:



e TV avbpokiki (f TTapodikr) OKANPOTNTa TTou o@eiAeTal oTa O&iva
avOpaKIKd (dITTavepaKkikd) dAaTa.
AuToU TOU €idoUG N OKANPATNTA PTTOPE Va EETTEPAOTE PE TNV AVOdO TTPOG
Bepuokpaaiag oTo onueio PBpacuou Tou vepou. Katd Tn SIGPKEIQ TTPOG
avTidpaong Tpog Ta diaAupéva 6¢iva avBpakikd dAata Twv dUo PETAAAWY
kataBuBifovral wg adidAuta  avOpakikd dAaTa, &vw TaUTOXpPOVA
atreAeuBepwveTal BI0EEIDIO TOU AVOPOKA, CUPPWVA PE TA TTAPAKATW:

Ca(HCO) — CaCO | +CO 1 +HO
32 3 2 2

Mg(HCO ) — MgCO | +CO 1 +H O

e TN un avBpakikf (Hoéviun) okAnpdéTNTO
TTou o@eileTal oTa uttTdAoITTa AAaTa(xAwplouxa, Benkd, viITpIKA, avBpakikd)
Kai dev aipeTal ye BpPacuo.

H oAkl okAnpoTATO €ival n TTaPOdIK KAl POVIUN Kol O@EiAeTal OTa KaTIOVTA
aoBeoTtiou (Ca?*) kal payvnoiou (Mg?") TTou ekppAZETal HE TN MOPPH TOU AVOPAKIKOU
aoBeoTiou (CaCOs) kal avBpakikoU payvnoiou (MgCO;z). Ze ApPKETEG TTEPITITWOEIG
TTePIEXOVTAI Kal AAAa KATIOVTA TTPOG TOU OTPOVTiou, Tou Bapiou, Tou payyaviou, Tou
weudapyupou, Tou oIdPOU Kal Tou apylAiou

Mpoodidel 1B1dfouca yelon OTO vePO, KABuoTEPei To BPACINO TWV TPOYIiUWV Kal
QATTOTPETTEI TO OXNUATIONO aPpoU PE TN XPHON OATTouvIoU, akOua gival utteubuvn yia
TO OXNUOTIONO €TMKOBIoEWY TTPOC CWANVWOEIS Kal TTPOG NAEKTPIKEG OCUOKEUEG.
Biounxavieg mpog Bupoodeyiag, Bageiag, XNUIKWY Kol QAPUAKEUTIKWY TTPOIOVTWY
OIaBETOUV €I0IKEG EYKATACTAOEIG, WOTE VA PEIWOOUV Th OKANPOTNTA TOU VEPOU, aPOoU
TO OKANPOG vepOd eival €mCAUIO TOOO OTNV KATEPYAOia, 000 KAl OTO TEAIKO TTPOIOV.
AvTIBéTwg, otnv CuBoTrolia kal GTnv apTtoTrolia €ival emBuunTA yiati Bonbdel oTnv
opdon Twv evlUpwy. Ooov agopd Tov AvBpwTTo, oI UYNAEG TINEG OKANPATNTAG TOU
vepoU Ogv egival €TIKIVOUVEG €V €XEl TEKPNPIWOEI OTI UTTAPXEI MIO ONUAVTIKA
aAAnhoemidpaon avdueca otnv  auénuévn okAnPOTNTA Kal TN HEiwon Twv
kapdiayyelakwyv TabRocwy. Nepd pe okAnpdtnta péxpl kai 500 mg/l CaCO; utropei
va xpnoigotroinBei yia Téoiho, aAAd ol o KaAég TipéG cival petagu 80 kai 150 mgl/l.
(NTapakag E., 2009).

AAKOAIKOTNTO

H ikavoétnTa ToU vepoU va eEoudeTepwvel éva O&Ivo diadAupa. H egoudeTépwon autn
o@eiNeTal OTNV TTAPOUGia TwV 16VTwY udpPofuliou (OHY) ,avBpakikwv aAdTwy (CO32)
Kal dirtavOpakikwy avioviwv(HCOg3). ZuvhBwg PeTpdtal wg XINooToicoduvapa ava
AiTpo. H Trapoudia opyavikng UANG MPTTOPEl va €xel onuavTikh €mmidpacn oTov
KaBopiopd TG oAKOAIKOTATAG. Ta  XAwplouxa, Beiikd kai viITpIK& 10via  dev
oupB&AAouv oTnv aAKaAIKOTATA.
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B. TEIPAMATIKO MEPOZ

KE®AAAIO 6 : OpyavoAoyia

6.1: Opyava

6.1.1 OoAepbueTPO

H vepelopeTpia i aAAIWG veeAOUETPIKA HEBODOG gival Evag aTTOTEAEOUATIKOG TPOTTOG
yla TNV HETPNON TG BoAepdTNTAG. ATTOTEAEI HIa aTTd TNG TTAEOV €EEAIYUEVES HEBODOUG,
N oTroia dIaKPIVETAI YIa TNV OKPIREIG TNG GToV TPOTTO TTPOCdIOPICHOU BoAEPOTNTAG OF
1I010iTEPA XAMNAEG TIMEG.

NepeAopeTpa 1 aAAILG BoAepbueTpa ovopddovTal Ta Opyava TToU XPNOIUOTToIoUVTal
ylo Tnv pétpnon tng BoAepdtnrag o€ deiypara uypwv. MNa 1a Treipdpara pag
Xpnoigotroinénke To @opnto BoAepduetpo turbiquant 1100 IR (sikdva 1).

Eikéva 1: ©oAepdpueTpo turbiquant 1100 R.

ZUVOTITIKA £YIVE N XPAON TWV TTAPAKATW OPYAVWY KAl UAIKWV:

. BoAepopeTpo turbiquant 1100 IR

. OYKOMETPIKEG QIaAeg 100 mL

. OciypaTa vepoU TTPog avaAuon BoAepdTnTag
. QTTOOTAYHEVO VEPD (ME BOAEPATNTA UNBEVY)

MpwTta ammd 6Aa TTapackeudlouue TO PNTPIKO alwpnua @opualivng 1o oTToio eival
QTTOPEAITNTO YIA TNV TTAPOACKEUN TwV TTEOTUTTWY dlcAupdTwy. MNa TNV TTapaoKeEUr Tou
TPWTOU BIGAUPATOG OIGAUOUNE OE OTTOOTAYUEVO VEPO, MECA OE€ Mid OYKOMETPIKA
@IGAN Twv 100mL, 1g Benkng udpadivng (NH4)2H2SO4. MNa Tnv TTapacKeUr Tou
0eUTEPOU dIOAUPATOG BIOAUOUNE OE OATTOOTAYHUEVO VEPO O€ MIO OEUTEPN OYKOUETPIKN
@1GAN Twv 100mL, 10gr eCapebuAevoTeTpapivng (CH2)6N4.



2TNV OUVEXEIQ TTAIPVOUKE HIO OYKOUETPIKA @IAGAN Twv 100mL kai TTpooBétoupe 5mL
amd 10 MPWTo OIGAUa Kal SmL amd 10 deuTepo. To didGAupa TTOU TTPOKUTITEI TO
agAvoupe yia 24 wpeg oe Bepuokpaaia 250C +/- 30C kal ETTEITA TO APAIWVOUUE UE
QTTECTAYUEVO VEPO PEXPI TNV Xapayh TNG GIAANG. ATTé auTr] Tnv d1adIKaoia TTPOKUTITEI
éva uNTPIKG alwpnpa Tou otroiou N BoAepotnTa civar 400 NTU. To untpikd aiwpnua
TIPETTEI VO AVAVEWVETAI dia gopd Tov urva.

Kartémyv Tpémel va  TTapackeuaoTouv Ta  TPOTUTIA  SIGAUMOTA  TTOAUMEPWYV
@opuadivng. Ta diloAupata autd Ta XPnNOIUOTTOIOUUE TTPOKEIMEVOU VA TTPOXWPHOOUUE
oTnv Baduovounaon Tou opydavou TToU XPNOIKMOTTOIOUE.

MNa TNV TTapaockeur] dSIGAUPATOG TTOAUNEPWY Qoppadivng yvwoTng BoAepdtntag, 40
NTU, apaiwvovtal 10mL amé 1o PnTpIKG diwpnua Pe TTPOCORKN vepou WNOEVIKAG
BoAepdTnTag uéXpl va dnuioupyriooupe 100 mL SiaAvpatog. Me trapouolo TpOTTO
MTTOPOUUE VO TTAPOOCKEUACOUNE €UKOAQ BIaAUpaTa pa SIAPopeg TINEG BoAEpOTNTAG.
Ta diaAUpata auTd TTPETTEl va avavewvovTal Jia gopd Tnv eBdoudda.

Tic TepIOaOTEPEG QPOPEC Ta oUyyxpova BoAepdueTpa ouvodeUovial ammd  Tov
TTOPOAOKEUAOTA TOug atrd TIPOTUTTIA  OIGAUPOTA  QOopUadivNGg HE YVWOTEG TIMEG
BoAepdTnTOG, YIa va gival o EUKOAN n BaBuovéunon Twv opydvwy. Ta BoAepdueTpa
ouvodelovTal €TTioNg Ao KAIJAKeS avayvwong BoAepdTnTag o1 oTroieg diayxwpilovTal
METAEU TOug Kail £xouv TIg TIMES: 0-0,2, 0-1, 0-10, 0-100, 0-1000.

6.1.2 AywyIluoueTpo

H aywyigotnTa, yia 1o dIcAUPATa NAEKTPOAUTWY, XPNOIUOTIOIEITAI WG OPOG YIa va
TEPIYPAWOUNE TO TTOOO €UKOAA 1 OUOKOAQ yivetal n OIEAEucn TOUu NAEKTPIKOU
pPeUMATOC EOWTEPIKA TOU dIaAUMATOG. H Kivnon Tou peUNaTOg atrodideTal OTIG KIVAOEIG
TWV 16VTWY €0WTEPIKA TNG PACag Tou diaAUpaTtog. KdaBe SidAupa Trapoucidadel
ola@opeTik) aywyiudtnta. KaBe didAupa tTapouciadel SIaQOPETIKA aywyINOTNTA, N
oTToia £EOPTATAI OTTO TOUG TTAPAKATW TTAPAYOVTEG CUNPWVA UE TOV TUTTO:

R=p
R: nAekTpIkA avtiotaon (ohm)
A: unkog diéAeuong NAEKTPIKOU pelpaTtog (cm), S diatopr) aywyou (cm2)

p: €101k avtiotaon (ohm-1 cm)

Eikéva 2: Aywyiuduerpo Tutrou mettler toledo
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To aywyIuoueTpo (eIkdva 2) AsiToupyei pe Tov EAG TPOTTO:
. EmmAoyn evog rpoTuTiou - BaBuovovnon

Apxik@ Ba TTpéTTel va yivel Aoy Tou KAatdAAnAou TTpoypdupaTog yia TNV
ekTéAeon Tng péTpnong. MiéCoupe 10 KoupTri Setup (FE30) 3 mélouue Kal KpaTaue
matnuévo 10 Mode / TAAKTpo Setup (FG3) uéxpr 10 €ikovidlo eykaraoTaong va
eUpavioTel otV 086vn Kal To 1oX0ov TTPOTUTTO avaBooBrvel. XpnoIYoTToIWVTaG TO
BeAdkia A kal ¥ emAéyeTe TO KATAAANAO TTpoTUTTO Kal TTatdpe 1o READ yia va
empBepaiwooupe TNV €mAoyn pag. Matdue Exit va eykataAegiyoupe TG pubuioelg
AeiToupyiag. ZT0  aywyluOUETPO O TIVOKEG yIia TNV auTtéuatn pubuion Tng
BepuoOKPOTiag CapTWVTAI ATTO TO TTPOTUTTO.

Ta Tpia TTpoKaBopICHEVA TTPOTUTTA Eival TA EENG:

-84 uS/cm, 1413uS/cm, 12.88 uS/cm.

. EkTtéAeon BaBuovounong

PuBpifoupe TO QYWYIMOUETPO OTIC KOOOPIOWEVEG TIUEG  TTPOTUTTOU
BaBuovounong kai atdue Cal. Oa ep@avioTolv TNV 000vn Ol OXETIKEG EVOEIEEIC
TTou Ba xpnoiyoTroinBouv otn héTpnon. To €ikovidlo Babuovounong Kai To €IKOVidIo
NG METPNONG gu@avifovtal oTnv 00dvn, n TIPA TNG Bepuokpaciag KTA. Edv B€éAoupe
va eykataAgiwoupe Tn pérpnon martaue EXIT. 086vn pétpnong.

2nueiwon:

MNa va e€ac@alioTei N MO akpIBAG HETPNON aywyiuoTnTag, Ba TTPETTEN va EAEyXovTal
01 0TABEPEG PeE éva TTPOTUTTO BIGAUMA Wia @opd TNV NUEPa Kal va BaduovopouvTal dv
gival arapaitnTo, XPNOILOTIOIWVTAG TTAVTA QPECKA TTPOTUTTA.

. Métpnon Tou deiypatog

TotroBeToUE TOV QIOBNTAPA aywyINoTNTag oTo dOciyua Kal TTatdue READ yia
va CekIvAoEl n MPETPNON: TO €IKovidio pPETPNONG eP@avietal otnv 0Bovn Kai
avaBoaoBrvel To dekadikd onueio. H 086vn deixvel TV aywyiudtnta Tou deiypaTog. To
auTouaTo TEAIKO anpeio A gival n TTpoeTmAeyuévn pUBUIon Tou peTpnTr. OTav To orjua
éxel oTaBepotroinBei, N 086vn TTaywvel autOuaTa, Kal egeavifetal . MNaTwvtag Kai
KpatwvTtag TTatnuévo 1o READ, ptmopouue va TTpayHoTOTTOINCOUNE evaAAayr JETagU
TNG aUTOMATNG KAl XEIPOKIVNTNG AgIToupyiag.

H otaBepdtnta atroteAei KPITAPIO yia TN PETPNON TNG QaywylnoTnTag. To
EOWTEPIKO ONua TOUu QIoBNTAPA TOU WETPNTA MTTOPEl va pnv aAAdgel katd
TEPIO0OTEPO ATTO 0,4% OTTO TN HEGN PMETPOUPEVN AYWYINOTNTA TOU EAEYXOUEVOU PECT
o€ 6 OeUTEPOAETTITA.



6.1.3 Autépatoc TiITAodOTNC

H xprijon tTng autéupatng miTAodoTnong diaAupdTtwy, 6¢iva r Baocikd, atroTeAsl pia
MEBOSO pe TTOANG TTAcovekTAMATA. Me TNV epappoyn Tou autéuatou TITA0SSTN (eIkOva
3) TTETUXQIVOUNE YPNYopOTEPESG AVOAUCEIC E XAPOKTNPIOTIKI OaKPiBEIa Kal 1ID1aiTEpn
eTTAVOANYINOTNTA. ATTOTEAEITAI ATTO Wia AUTOPATN TTPOXOIdA PE TNV OTToIa VIiVETAI 1)
€1I0aywyn Tou TTPOTUTTOU dlaAUpaTtog. H por) Tou yivetal otdydnv pe oTtaBepd pubuod.
Akoua, n ouokeun 8100£Tel évav €10IKO aioBnTAPa TTou KaTaAnyel otnv @IaAn étrou
Bpioketal 10 dIGAUPa WOoTe va yiveTalr €Aeyxog TNG aAAayAg Twv Tipwv pH Tou
OIaAUpATOG PETA TNV €loaywyr] TTPOTUTTOU OloAUpaToG. H TITAOBOTNON cuveyiCeTal
auTtépaTa PEXPI TNV METABOAA TOU Xpwuatog Tou SlaAUhaToG, Adyw Tou deiktn. Me
auté TOV TPOTIO TIPOoCdIopieTal €UKOAG Kal ME akpifeia To TEAIKO onueio Kai
yvwpifoupe 160N TT000TNTA TTPOTUTTOU BIGAUNATOC ATTAITABNKE.

Eikéva 3: Autéuatog TiTAoddTNG

O autdépartog TITAODAOTNG aTToTEALITAI ATTO TO PNXAVIKO TO NAEKTPOVIKO PEPOG KAl TOV
EKTUTTWTH. To pnxavikd pépog dlakpiveTal oTo O&Ei TUAPA TNG QWTOYPAPIaG, Kal
atroteAeital amd Tnv SOCIPETPIKN avTAia peyadAng akpifelag, Tov avadeuTtripa, TO
NAEKTPOBIO redox, Kal TO akpo@uUaolIo ekpong (dispenser), JEOW TOU OTTOIOU YiveTal N
TTPOCONKn Tou TITA0SSTN O0TO TTPOG avaiuon didAupa.

To nAekTpovikd PEPOG (controller) eAéyxel TNV avTAia Kal dEXETAI NAEKTPIKG orjpaTa. To
NAEKTPOBIO redox OTéAvEl KATA TN OIGPKEID TNG METPNONG NAEKTPIKO CAUA TTPOG TO
NAEKTPOVIKO PEPOG TNG CUOKEUAG — controller (0To apioTepd PHEPOG TNG PLITOYPAPITG)
TO OTT0i0 TO €TTEEEPYALETAI AVAAOYa PE TIG PUBUICEIG TTOU €XOUV Yivel aTTé TO XProTn,
KAl EKTUTTWVEI Ta aTTOTEAEOUATA. HAEKTPIKO Ofpa TTPOG TO NAEKTPOVIKO PEPOG TNG
OUOKEUNAG divel Kal n pnxavikr avtAia, éoov agopd Tov OyKo TToU TTPOCTiBeTal oTOV
avaAuTn.

O ouvduaopdég Twv OUO0 onudtwv OnAady Tou OykKou Kal TOU CORUATOG
QTTOTUTTWVOVTaI OTnv 00d6vn Tou controller kal TaUTOXPOvVa OTOV EVOWMOTWHEVO
EKTUTTWTI) — printer, 0 0TT0i0g A&IToupyEi Pe BEPUIKO XapTi EKTUTTWONG.

Me Tov autopaTo TITAOSATN TTPAYMATOTTOINBNKAV Ol HETPAOEIG TNG CUYKEVTPWONG TNG
okANPoTNTaG. Mpiv TN péTpnon nTav amapaitntn n Babudvnon Tou opydvou. MNa Tn
BaBuovounaon xpnoipotroiénkav duo TTPOTUTTA diaAUpaTa e pH 4 kal 7 avrioToixa.
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6.1.3.1 Mpoodilopioudc oKANPOTNTOC ME XPAON OUTOUOTOU TITAODOTN Kal
nNAekTp6810 REDOX (SuvapopeTpia).

H pétpnon Tou OuvAMIKOU Twv OToIXEiwv PBpiokel ekTeTaPEV €QapUoyr OTOV
TTPOoCdIopIoPd TNG OKANPEOTNTAG Kal Twv YAwpidviwv oe Ociyyara vepou. Ol
TTOTEVOIOUETPIKEG TITAODOTACEIS PBacifovial OTIC NAEKTPOXNMIKEG avTIDPACEIS TTOU
TIpaydaToTToloUVTal OTO TIPOog MéTpnon Ociyua. OuoiaoTIKG OuvioTd pia pEBodOo
METPNON TNG NAEKTPEYEPTIKAG OUVANNG €vOC NAEKTPOXNMIKOU oToixeiou. lMa T
METPNON auTh xpnoldoTrololvTal éva €KAEKTIKO nNAEkTPOdIO Kal éva nAekTpOdIo
ava@opds. To OUVOUIKO TOUu €KAEKTIKOU nAekTpodiou Ba etaptdtal amd Tnv
evepyodTNTa TWV OTOIXEIWVY TOou deiypaTos (Kapdiokdkng M., 1995, Khoupag N., 1995).

O1 peTaBOAEG TOU BUVAMIKOU KATAYPAPOVTAlI KOl ATTEIKOVICOVTAl O HIA YPOQIKN
TapdoTaon AE/AV ocuvapTAoEl TNG TTOOOTNTAG TOU TTPOCTIBEUEVOU OYKOU. H KAUTTUAN
E-V cival ravtoTe olyuogIdNg HopPNnG, aAAG TOo akpIBEC TG oxAua e€apTdTal atmd Tn
oTaBepd 100ppPOTTIAC Kal T OTOIXEIOMETpIa Tng eEeTtaldpevng avridpaong. To
I000UVANO ONuEio TNG TITAODATNONG UTTOPEI va TTPOCBIOPICTE ATTO TO ONUEI0 KAUTTAG
TNG KAWTTUANG TITAOBOTNONG.

6.1.3.2 Npoodiopiodg TKANPOTNTAG

H okAnpdtnTa TOU vEPOU avagEpeTal KUpiwg aTn ouykévipwon Ca2+ kar Mg2+, tTou
utTdpyxouv w¢ OITTavlpakikd dAhata 1o vepd. O TTPocdlopIoudg TNG OKANPATNTAG
TIPOYHOTOTTOIEITAI JE TNV OYKOUETPIKA HEBODO Tou EDTA 1 atreuBeiag pétpnon Pe N
BonBeia Tou avakAaoiuéTpou.

. OykopeTpikA péBodog EDTA

H apxn tng peBddou eival n atrd Koivou, SECHEUCN TWV IOVIWV aoBeoTiou Kal
payvnoiou atrd 1o divaTpio dAag Tou alBuAevo-diapivo-TeTpaoikol ogéog (EDTA) oe
aAKaAIKO TrepIBAAAov (pH : 10 £ 1), mapouaia deiktn Eriochrome Black T. O deiktng
Oeopelel éva pépog Twv  16vTwyv Ca+2 kai Mg+2 oxnuarti¢ovrag uia aocTtadr Kai
oupTTAoKO-évwon. To EDTA éxel Tnv IKavoTNTa va ECHEUEl ApXIKA TA N OECHEUNEVA
16via Ca+2 kai Mg+2 amd 10 &€ikTn Kal OTn CUVEXEIQ ATTOOTIA KAl T OECUEUNEVD
arrd TO OEiXTn. ZUVETTWG O OEiKTNG TTOPAMEVEI ADECHEUTOG Kal T OTIYUR OQUTH
TTapATNPEITAl aAAayr} TOU XPWUATOG Tou dIOAUPATOG, ONUATODOTWVTAG PE AUTO TOV
TPOTTO TO TEAOG TNG oyKopETPNOoNG. O1 TINEG OKANPOTNTAG TOU TTOCIUOU VEPOU TTPETTE
va gival pIkpoTepeg ato 49,28 OF ) 280D Trepitrou.

EkTéAeon Tou TTEIPANATOG

ApxIkG o€ pia KwVIKA @I1aAn Twv 50 ml TpooTiBeTal TToodTNTA dEiyHaTOS 0N
ME 25 ml kal ev ouvexeia 1 ml puBuioTIKOU SIaAUPaTOG. To puBUIOTIKG dIGAuua €XEl
TTAPACKEUAOTE Je TNV avapign diaAlpaTog apuwyviag pe opiopévn moodtnta NH4CI.
‘Emreima yivetal apaiwon Tou dEiyuaTtog YE ATTECTAYMEVO VEPO O€ TEAIKO Oyko 1 L kai
KaBwg avadevetal To diGAupa TTpoaTiBevTal Kal otayoveg Tou Oeiktn Eriochrome
Black T (xpwpatog utAg). To SiIGAUPa aTTOKTA XpwHa KOKKIVO avoixtéd. H KwviIKN
@IGAN ToTTOBETEITAI OTAV KOTAAANAN B€0on Kai gekivd n TITAOBOTNON HYE TO TTPOTUTIO
O1dAupa E.D.T.A 0,01M. Ze 100ml deiypatog TpoaTiBevral otadiokd 0,05ml EDTA. O
auTtépaTog TITAODATNG KaTaypAYEl Th JETPNON avd 8 sec.



O utroAoyiopdg NG okAnpdTnTag BacifeTal oTov UTTOAOYIOHS TNG CUYKEVTPWONG TOU
CaCO3, aupowva Pe Tov TTapaKAaTw TUTTO:

2kAnpétnTa mgCaCO3 =
Otou V1: ml NpdéTutrou dioAuuartog E.D.T.A 0,01M 110U KaTaVOAWBNKE
V2: ml AciypaTog vepou
. Me 1o avakAagiueTpo

Eival onuavTiké TTpIv eKTEAEDTEI N PETPNON ME TO AVOKAQCIMETPO, va eAeyxBei €dv n
okAnpotnTa Eemrepvd Toug 30,00d. Ze TTepITTTWON TTOU N TIMA €ival JeyaAdTePN TO
Ociypa Ba TTpérel va apaiwdei oe dyko vepou. H iy Tou pH Ba trpétrer etmiong va
BpiokeTal peTagU Twv opiwv 5-8. Ev ouvexeio n pétpnon  TTPAYMOTOTIOIEITA
avoiyovtag 1o avakAaciyetpo (START) kal €10QyovTag TIG €I0IKEG EUTTOTIOPEVES
Awpideg (strips) otnv €101k B€on (strip adapter) Tou avakAaoipyérpou. Me 1o TTéPOG
TNG avTidpaong n TIWA TNG okKANPATNTAG aTTEIKOVICETAI 0TV 086V TOU OPYAvou.

6.1.4 PacuaTOoQWTOUETPA aTTANG SE0NG VIO TNV TTEPIOXT) OPATOU-UTTEPIWSOUG

AIGQOPOI  KATOOKEUOOTEG  OPYAVWY  TTPOCQPEPOUV  CAUEPA [N KATAYPAQIKA
QACHATOPWTOPETPA ATTANG dEOUNG, XPAOIMA YIa PETPNOEIS OTNV UTTEPILOON Kal OTNV
opatn Treploxr. H KatwTepn XPACIKN TTEPIOXI MNKOUG KUUATOG yia Ta dpyava auTtd
Kupaivetar amd 190 éwg 210 nm kai n avwtepn ammd 800 é¢wg 1000 nm. OAa
O1a0éTouv evoAAaolOpeveG Auxvieg BoA@pauiou kair udpoydvou 1 Oecutepiou. Ta
TEPIOTOTEPA DIABETOUV PTOTTOANATTAACIACTEG WG HETAAAAKTEG KAI HOVOXPWHATOPEG
yla diaoTropd Kai emmAoyr TNG akTivoBoAiag. Mepika atrd Ta dpyava gival eE0TTAICuEVa
ME WnOIOKA CUCTAMOTO avayvwong Kal aAAd €xouv peydAa avaloyikd opyava
BeAbdvag. To kGoTOG TOUG BpiokeTe OTNV TTEPIOXT TWV 2000 £wg 8000 €.

O1rwg avapéveral, ol TTpodiaypa@EéG TTOIKIAOUV onUAvTIKG atrd 0pyavo o€ Opyavo Kal
eCapTwvTal WG éva Babud, amd Tnv TR Tou opydvou. TUTTIKEG TTEPIOXEG €UPOUG
QaouatikAg fwvng eival 2 €wg 8 nm Kal ava@EPETal akpiBela €TTIAOYNAG WAKOUG
KUpaTog +/- 0,5 €wg +/- 2 nm.

‘Evag KATOOKEUOOTHG XPNOIMOTIOIEl éva KOIAO, avTi yia €TTITTEdO OTITIKO QPAYMQ,
arrAouaTelovTag €101 TOV OXEOIOOPO KAl UIKPAIivOVTAG TIG dIAOTACEIC TOU OpydAvou.
TeAeuTaia oTnV ayopd £xEl ApXiOEl N EPPAVIOT OAOYPAPIKWYV OTITIKWV QPAYHATWY.

QaoparopwTtopeTpa  otmmAAg  déoung utrooTnpifopeva  amd  utroAoyioTh. ‘Evag
KATOOKEUOOTIKOG OIKOG TTPOCPEPEl TWPA HIO OEIpd aTTO QACHATOPWTOUETPA ATTANG
0éoung, Tmou Aeiroupyoulv oTtnv Trepioxn 190 éwg 800 nm (3 900 nm pe xpron
OUMTTANPWUATIKWY e§apTnudaTwy). Ta dpyava autd dIaBETouv cUCTNUO KATAYPAPAG
TOU QACPATOG Kal utrooTnpidovTal atrd utroAoyioTi. Me Ta 6pyava autd otnv apxn
TIPAYHOTOTIOIEITAI JI OAPpWON PAKOUG KUPATOG PE TO TTPOTUTTO SIGAUPA OTNV TTOpEia
™G 6éoung. To avoAuTiké onfua oTnv €£odo Tou WETAAAAKTN, WNQIOTTOIEITAlI O€
TIPAYHATIKO XPOVO Kal atmmoBnkeUeTal oTnV PVAUN TOU UTTOAOYIOTH. ZTnV OUVEXEID
oapwvovTdl JE Tov idIo TPATTO Ta dEiyPATA KAl UTTOAOYICOVTal Ol ATTOPPOYPOEIG PUE TNV
Bonbeia Twv dedopévwv TOU TTPOTUTTOU BIAAUMATOG, TTOU £XOUV ATTOBNKEUTEI GTOV
uttoAoyioTh. To @dopa gu@avifetal otnv 006vn o€ 2 sec atrd Tn OTIyUA TNG CUAAOYNS
Twv 0edopévwy. Me Ta dpyava autd eival duvaTég TaxutnTeG oApwong HEYOAUTEPEG
a1ré 1200 nm/min. O uttoAOYIOTAG TOU OpYAvou TTaPEXEI DIAPOPES ETTIAOYEG WG TTPOG
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TNV €TmeCepyaacia kal TNV TTapouaciacn. ‘ETol, utmopei va mapouciacTei 10 @ACUA WG
log AN T (wg Tpog A), utmopoUlv va TTAPOUCIacTOUV TTAPAYywYyol Tou @ACHATOG,
MTTOpOUV va TTapapAnBouv AacuaTta, va TTPaypaToTroinfouv TTOANATTAEG COPWOEIG,
va UTTOAOYIOTOUV CUYKEVTPWOEIG KAl va TTpocdloploTei n Béon kal 10 UWog Twv
Kopupwv. EmmmAéov, Tapéxetal N duvaTtdTnTa KIvNTIKWY PETprioewv (Skoog et al.,
2002).

Omrwg TovioBnKe TTPONYoUNEVWG, OTA TTAEOVEKTAMOTA TWV OPYAvWY aTTARG dETUNG
mepIAapBavetal n 1IoxupdTEPN OKTIVOBOAIQ, 0 KAAUTEPOG AOYOG OUATOG-TTPOG-86pufio
Kal o1 atTAoi Kal eUXpNOoTol XWPOol TOTTOBETNONG Twv delyudTwy. AvTiBeTa, n diadikaaia
KATaypa@ng Tou CAPOTOG TOU METAANAKTN yia TV KuyeAida avagopds kal oTnv
OUVEXEIa Kal yia TNV KuweAida deiydaTog (WOTE OTN CUVEXEIA va UTTOAOYIOTOUV Ol
QTTOPPOYRTEIS i} 01 BIATTEPATOTATEG) OV €ival IKAvVOTToINTIKA, AOyw Tng oAioBnang Kkai
Tou BopuBou flicker TNG TTNYAG Kal ToU PETAOAAGKTN. O KATAOKEUAOTAG QUTWV TWV
opyavwy oTTANG déoung IoxupideTal, OTI €xel COAEIYEl TIG AOTABEIEG AUTEG PE TN
XPNon Hiag véag TTNyng Kai evog vEou NAEKTPOVIKOU oxedlaopou, TTou e€agavilel Ta
ATTOTEAECUATA TNG UOTEPNONG KAl PVIUNG TOU OTTTIKOU PETAAAAKTN.

H @wTtopeTpikA akpiBeia Twv vEwv opydvwy avagépetal wg +/- 0,006 AR +/- 0,3% T
ME oAioBnon pikpoTepn ammod 0,002 A/wpa. Ta Eupn {wvng civar 0,5, 1 ka1 2 nm Kal
MTTOPOUV Va €TTIAEYOUV XEIPOKIVNTA ATTO TOV XEIPIOTH.

lNa va Béooupe oe Aermoupyia 10 QwTOuEeTpo TG MERCK mpwra avoiyouue TO
Katrdki. ‘'Yotepa amd £vav ypriyopo €EAEyXO TTOU TTPAYMOATOTTOIEl TO Opyavo OTO
ouoTtnua, OIaAéyel TNV €TTIAOYA YyIA TOV QUTOUATO UTTOAOYIOUSG TNG CUYKEVTPWONG
(concentration). ZTnv ouvéxela ToO QWTOUETPO HAG (NTA va TOTTOBETACOUME TIG
KuweAideg yia va ekivrioel. MpwTta ToTTOBETOUUE TNV KUWEAIdA avayvwpiong aTov
€10IKO UTTodOXEQ KOl TO Opyavo YiveTal TAUTOTTOIEITAI TO TEOT TTOU £Xel emIAeyei. H
KupeAida avayvwpiong @Eépel Jia KABETN ypauur, n otroia TotroBeTeital e TpOTTO
WOTE VA KOITAEI TNV EYKOTTN TTOU £€x€l TO Opyavo. H KuweAida TTou XpnOIJOTTOIOUME VIO
10 &¢iypa €xel Taxog 10 mm Kai gival opBoywvIou OXNMOTOG KATOOKEUAOUEVN aTTO
xohalia. H kuweAida autr] agpou kaBapioTei KaAd Trnyaivel oTov uttodoxéa Twv
opBoywviwy KUWeAidwy Tou €Xel TOo Opyavo. MeTd Tnv TOTTOBETNON TO QWTONETPO
apxicel Tv PETPNON Kal oTnv  080vn diakpivoupe TO atmoTéAeopa. Ta deiypaTa TTou
gival BoAd TTpéTtTel TTpwTa va yivetal d1IBnon Toug, evw OTav TTEPIEXOUV XAwPIOVTA UE
TINA  peyoAuTepn TG 1000 mg/lt Tpémel va yivetal apaiwon Toug ME Xpron
atmoviouévou vepoU. lNa va gival o £yKupa Ta atroTeAETUATa KaAS ival n YETpNoN
va aKOAOUBEi o€ PIKPO XpovIKO BidaTnua TNV delyyatoAnyia. Ta @aouaTOPWTONETPO
XPNOIMOTTOINBNKE yIa TIG YETPNOEIG Twv BpemTikwv aAdTwv (NH4+, NO2-, NO3-,
PO43-, Cl-, CI2 eAetiBepo, CI2 oAikd, SO4-2 kai K+,

6.1.5 OepuoavTIdSPaoTHPES

O BeppoavtidpacTthpag eival 1o Opyavo, TOo OToi0 eival utrelBuvo yia TNV
TposToIyacia Twv delyudtwy yia Tov Tpoadiopiopd COD, TOC, ouvoAikou
TTEPIEXOPEVOU O KAOUIO, XPWHMIO, Kudavio, aidnpo, HOAuBdOo, VikéAlo, A&lwTo,
QPWOoPopo, dpyupo f weuddpyupo. Eival Tng etaipeiag Merck, povtédo 171200.

AloBétel 12 B€oeig yia TTposToIpacia Twv SEIYPATWY Kal 7 TTPOEYKATECTNUEV
Tpoypdappata:: 148 °C (20, 120 Aemrrd), 150 °C (120 Aemrrd), 120 °C (30, 60, 120
Aetrtd), 100 °C (60 AeTrTdh).



6.1.5.1 Qgppoavtidpactipag Merck TR 320

Eikéva 4: OeppoavTidpacTtipag Merck TR 320.

O ©eppoavtidpactipac TR 320 tng Merck cival pia ouokeury €Aéyxou Tng
Bepuokpaciag yia epyaotnpiaki Xprion. E¢aoealidel Tn xwveuon Twv @loAidiwy TTou
TepIEXouv TO deiyda TTpog péTpnon. O avTidpacoTApag E£Xel 8 TTPOETTIAEYUEVA
TTpoypdupara. EmAEyoupe autd TToU Opifel O KATAOKEUQAOTAG VYIa TNV €KACTOTE
METPNON TToU BEAOUNE VO KAVOUE:

1 148 °C yia 120 Aemrté
2 120 °C yia 30 AeTrTé
3 120 °Cyia 60 AeTrTé
4 120 °C yia 120 Aetrté
5. 100 °Cyia 60 AeTrd
6 148 °Cyia 20 AeTrTd
7 150 °Cyia 120 Aetrté
8 100 °Cyia 30 AeTrTé

O BeppoavTidpacTApag £xel XWPO yia 12 @ialidia pe eEwTePIKNA dIAUETPO 16 mm.

6.1.5.1.1 Mérpnon XAwpiéviwv (Cl), OAikou AlwTtou (TN), OAikou Dwopdpou
(apP)

MNa v PéTpnon TwWV OVWTEPW TTOPOUETPWY XPENOIKMOTTOINONKE O OUVOUOONOG
XNUEIWY, O avwTépw BepuoavTidpacThpag, KABWG Kal O  @ACUATOYPAPOG.
AVOAUTIKOTEPA, KOTA TNV OIGPKEID TWV XNUEIKWY QaVAAUCEWY aKOAOUBACAME TIG
o0nyieg TTPOKEINEVOU VA KOTAOKEUAOOUUE TO OEiyMa pag. TNV OUVEXEID, TO
Bepuaivaue yia 1o KAaTGAANAO xpovikd didoTnua atov BepuoavTidpaoTtripa Merck TR
320 kai TEAOG TTpoKEINEVOU va AdBoupe Ta ammoTeAéopaTa avaAlape To deiyua e Tov
pacuaToypd@o.
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Mo ouykekpiyéva, ol odnyieg yia TNV TTAPOACKEUr] Tou eKAoTOTE OgiyuaTog
TTapouaialovTal OTIGC GKOAOUBEG EIKOVEG :

Eikéva 6 : Odnyieg yia NITpIk&



ortho-Phos

ortho-phos

Eikéva 7 : Odnyieg yia OAk6 Pwopopo

3TN’

Eikéva 8 : Odnyieg yia OAikd ACwTo
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6.1.5.2 OegpuoavTidpaotipoc Hach-Lange HT 200S

i Iy

Eikéva 5: OeppoavTidpactipag Hach-Lange HT 200S.

O BepuoavTIOPACTAPAS QUTAOG ETTITUYXAVEI Tr XWVEUOT TWV OEIYUATWY Kal KATOTTIV
TNV Woén Toug o0& TIOAU MIKPOTEPO XPOVIKO JdIdoTNPa atmd TOUug KAAGIKOUG
avTidpaoTthpeg. 'ETol €CoikovouEiTal Xpdvog Kal PTTOpoUV va TTpayuatoTroinfoulv
TEPIOTOTEPEG PETPNOEIG. XpeldleTtal Trepiou 10 Aemmtd yia va TrpoBepuavBei o
avTidpacTthpag Kal Tepitrou 15 AeTrtd yia va eTavéABel oe Bepuokpaacia dwuatiou
(uttoBéToupEe Bepuokpaacia 250C. ZuvoAikd atraitouvtal 35 Aetrtd yia pétpnon COD,
OAIKOU alWTou Kal puapdpou.

AlaBéTtel 12 BaAGUOUG XWVEUONG Yia OTPOYYUAEG KuweAideg. ETTiong éxel Tpia
TTPoETAEyHéEVa TTPOYPAPUATA aAAG Kal duvaTOTNTA XPAONG EVVEA TTPOYPANUATWY
kKaBopiguévwy atrd To XpNnaoTn.

6.1.5.2.1 Métpnon Xnuikd Atraitoupsvou O&uyévou (COD) - BioAoyikd
AtraiTtoupevou O¢uyovou (BOD)

H évvoia tou COD (Chemical Oxygen Demand) ava@épetal OUuCIOOTIKA OTNV
aTTaItoUheVn TTOOOTNTA OEUYOVOU, WOTE va TTpayhaTotroinBei xnuIk o&eidwaon Tng
opyavikng UAng oe CO2 kai H20. H avridpaon tng o&eidwong Aaupdver xwpa
TTAPOUCIag IOXUPOU OEEIBWTIKOU PECOU OE OEIVO TTEPIBAAAOV Kal PE TNV ETTIKPATNON
uwnAwv Beppokpaciwy. ZuvhBwg To Péoo attoTeAei To dixpwuikd KdAlo (K2Cr207),
EVW Oav KOTaAUTNG XpnoiyoTroigital o BeIkog dpyupog (Ag2S04). H mrepicoeia Twv
OixpwuIkwy (Cr2072-) 16viwv eEoudeTepwveTal Pe dIGAUPa BeNKOU aUPWVIOUXOU
o10fpou (FeSO4(NH4)2S04, evw yia Ta XAwpIoUXa 16vVTa XENOIUOTIOIEITAI BENKOG
udpdapyupog (HgSO4). H avtidpaon Tng o&eidwong avatrapioTaTal e TNV £€icwon:

CxHyOz + Cr2072-+ H+ Cr 3+ + CO2 + H20



Ev ouvexeia 1o peiypa 10 peiypa Tommobeteital oto BepuoavtidpacTripa otoug 150 °C
yia 2 wpeg. Emera 1a yudAiva @iaAidia a@rivovtav va Kpuwoouv o€ Bepuokpaaia
TEPIBAANOVTOG YIa 45 AeTTTd. AKOAOUBWG YiveTal TIPOOBIOPICHOG TNG TTEPICOEING TWV
OIXPWHIKWV 1IOVTWV QACUATOPWTOPETPIKA oTa 620 nm @wTtoueTpo (HACH DR 2010).
Eivalr onuavtiké va mpaypaTtotroinBei mpiv atmd v availucon Twv OslyudTtwy Kal
MNOEVIOUOGS Twv opydvwy PE TN Xpron Kai evog TupAou deiyuatog. '’ autd 1o Adyo
Xpnoigotrolouvtal duo KuweAideg. H pia KuweAida TepIExel aTTIOVIOPEVO VEPO Kal
QUTAV XpnoldoTroleiTal oav TUPAS deiyua Kal N AAAN KUWeAIda TTEPIEXEI TO DEIYHA PaG.

To COD ouviBwg petpdtal avrti yia To BOD, 01TTwg Pe Tov idIo TPOTTO PETPHOAE Kal
10 BOD. O Kkupi6TEPOG AdYOG cival 0TI n pétpnon tou COD mrpaypaToTrolgital o€ 2-3
wpeg, evw Tou BOD kpatder 5 nuépeg. EmmmAéov cival oikovopikr) péBodog Kai
QTTAITOUVTAI PIKPOI OyKol delyudTwy . To uelovékTnua g pétpnong COD civar 611 n
TEAIKN) METPNON AvA@EPETAl OTN TOCO OTN PIOdIOCTIACIUN OPYAVIKA UAn, 600 Kal 0Tn
un BlodlaoTrdoiun opyavikr UAN.

MNa TN JETPNON AUTH XPNOIKMOTTOIOUVTAI Of TTAPAKATW CUCKEUEG:

(i) EIdIKA @laAidia xwveuong, He opIiopéveS DIAOTACEIG, aTTO KATAAANAO UAIKG TTOU
Oev atmmoppoPd akTivoBoAia (borosilicate).

(ii) EoTia xwveuong (C-TECH, 1540), n otroia diaBétel avoiyuata OTTou €Qapuolouv
TEAEIO TA QIOAIDIAL.

(iii) ®acpatropwTtoueTpo (HACH, DR/2010), oto otroio Ta TOoTT00€TNOAKAV Ta @IaAidIO
XWVEUONG META TNV EOTIA.

EmmAéov, yia Tn p€Tpnon auTh TTapackeudgdovtal Kal XpNoIKNOTTIOIoUVTal TO TTOPAKATW
avTidpactipia. To dIdAupa xwveuong TTPoépxeTal atrd Tnv TTpocOnkn 10.216 g
K2Cr207 oe mepimou 500 mL amooTtaypévou vepou. To OIXpwHIKO KAAAIO €ixe
TTponyouuévwg g¢npavBei otoug 1030 C yia 2 h. Z1o didAupa TTpooTiBevral 167 mL
Tukvou H2S04 kair 33.3 g HgSO4. Ev cuvexeia 10 peiyda autd a@rvetal o€
Beppokpaoia dwpuaTtiou. TeAikwg 1o didAupa apaiwvetal ota 1000 mL. To deuTepo
O1dAupa TToU TTPETTEI VO TTPOETOIUACTEI gival TO avTIOpacTAPIO Tou Benkou offog. To
OIdAupa autd TTapaokeuddeTal ye TNV TTPooBnkn Ag2S04 oe TTUKVO Belkd o8l pe
avaloyia 5.5g Ag2S04/kg H2SO04. 2tn ouvéxela 10 SidAUPa TTapauével yia 1-2
NUEPES MEXP! va BIaAuBei 0 Ag2S04. To TeAeuTtaio didAupa gival To TTPOTUTTO SIGAUNO
o6&ivou @BaAikou kaAiou (KHP). MNa va etoiyaoTei Tpémmel 10 0&Ivo @BaAIKO KAAIo
(HOOCC6H4COOK) va é&npavBei otoug 1200 C péxpl otabepol Bdpous. Agou
Cuyi0B¢i TToooTNTA iON pe 425 g, avapelyVUETAI IE ATTEOTAYUEVO VEPO KAl APAIWVETAI
o€ TeAIKS 6yko 500 mL. (To KHP éxel pia BswpnTikr Tiprp COD 1.176 mg O2/mg kai
TO TTapaTTdvw dIdAupa TToU TTapackeudadeTal £xel pia BewpnTikn Tipp COD 1000 ug
0O2/mL).

71 H diadikaoia 1ng pétpnong Tou COD eivai n €¢AG:

>¢ kabapd @ioAidia Baloupe 2.0 mL deiypartog, 1.2 mL Tou SIGAUPATOG XWVEUONG
(&16Aupa (a)) kal 2.8 mL TOU avmidpaoTnpiou Tou Belkou o&fog  (SidAupa (B)),
€XxovTag ouvoAIKO Oyko 6.0 mL. To Beikd ofu eyxéetal oTo @IaAidIo OIy&-O1yd, WOoTE
va OXNUaTIOEl OTPWHA KATW a1rd TO OTPWHA Tou Oeiypatog Kal Tou SIoAUPOTOg
xwveuong. ‘Etrera ogpayifovral KOAG PE T TTWHPATA TOUG KAl AvATAPACCOVTaAl YIa VO
uttapé&el TTAAPN avdauién. To eméuevo Bripa ival n ToTToBETNON OTNV £0Tia XWVEUONG,
a@pou €xel TTponyouuévwg TTpoBeppavBiei otoug 1480 C kal TrTapapévouy ekei yia 2 h.
AKOAOUBWG agprvovTal va KpUWoouv o€ Bepuokpacia dwaTiou, Kal PMETA eKTEAEITaI
METPNON TNG aTTOPPOPNONG Toug oTa 620 NM OTO KATAAANAO POACUATOPWTOPETPO.
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MNa TNV agloAdynon Twv ATTOTEAECUATWY €ival aTTAPAiTNTN N KATAOKEUR MIO TTPOTUTTNG
KAQUTTUAN. H KapTruAn autrl TTpoépxetal amd Tn METPNON TOUAAXIOTOV TTEVTE
OIaAUpATWY GEIvou @BaAIKOU KAAioU (TO OTTOI0 TTAPAOCKEUAZeTAl PE T OlI0dIKATIA TTOU
TTpoava@épOnke) kal £xel TINEG COD atd 0 €éwg 900 mg O2/L. Eival onpavtiké va
KOTOOKEUAZETOl OUVEXWGS VEQ KAWTTUAN KABe @opd Trou avavewvovTal Ta
avTIOpacThpIa.

6.1.6 Métpnon AAKaAIKOTNTAG - AuTOpaTOG TITA0SOTNG HANNA

H aAkaAikétnTa ota deiypara €€6dou TnG TIAOTIKAG povadag MBR petpdral pye tov
autépaTto TITAod6Tn HANNA.

O TteAeuTaiog Asitoupyei wg :

. TTOTEVOIOUETPIKOG TITAODATNG
* ueTpnTAS pH

. METPNTAG MV

. peTpntAg ISE

Baoikd TOU XapakTnpioTikG cival OTI €xel TRV duvatoTnTa va Tpéxel OUo PeBOdoUg
TITA0®OTNONG oTnVv ocipd. Emmiong, utmooTtnpilel €wg 100 pebddoug TITAODAOTNONG.
Al0BETel OUO OOCOMETPIKES QVTAIEC ME TNV IKAVOTNTA va eKTEAEI KAl AvATTOOEC
TITAOOOTACEIC.ZTNV £IKOVA 17 aTtreikovideTal o autopatog TITAodGTNSG HANNA.

AeCia otnv eikdva 11 TotmoBeteital To Ociyya TTPOG €&ETAON KAl aploTEPA TG
OUOKEUNG, aTnV idia eikéva BpiokeTal To udpoxAwpikd ofu (HCL) pe To otroio Ba yivel
n e¢oudetépwon.To deiypa EpxeTal o€ €ma@r PE TNV YUudAivn ouplyya €83G@OUG
akpiBeiag 25ml kabwg kal ye TRV TMpoxoida PTFE pe owAfva 1ToAuoupebavng. To
ypdonua tng TITAoddTNONG ep@avifeTal oTnv 086vn Kal atrodnkeUeTal wg bitmap.

Eikova 9 : Autépuarog TITAODOTNG HANNA



Noyw Tng paydaiag €CENENG TnNG TexvoAoyiag eival  €mBuuntd amd  Toug
EVOIAPEPOPEVOUG TTPIV UIOBETAOOUV TNV OUYKEKPIPEVN TEXVOAOYIa va eTTIBERaioouv
TNV KATaAANASTNTA Kol TNV a1mdédoon NG PEow pIag TTIAOTIKAG didtagng. MNa TIg
avAaykeg AsIToupyiag piag TéTolag TIAOTIKAG dIATaENG ouvhiBwg eTTIAEyouv TN XpAON
TTPOCOMOIWMNEVWY CUVOETIKWY atroBANTwY. OI TTEPIOCCOTEPES ETTIOTAMOVIKEG UEAETEG
o¢ oucoTAuata  MBR xpnoigotroiolv  ouvBeTiIk& ammoBAnTa, TTAPOACKEUACUEVA
epyaoTnpIokd. To TTPWTO TNG OTABIO gival aTTapaiTATO YIa va KATaAdBel Th AsiToupyia
TOU avTIdPaoTAPA, TN BIAPKEIR ATTODOTIKAG XPNONG TWV PEPBPAVWV TTPIV XPEIQOTOUV
KaBapiouo, Tnv amdédoon Twyv cuoTnudtwy. H xprion cuvBeTikoU atmoBAfToU €xel TO
TIAEOVEKTNMO TNG OTABEPNG Kal aTTOAUTA OUYKEKPIMEVNG CUYKEVTPWONG OTa OIGQopa
OUOTATIKA TOU, £vavTl evog aAnBivou attoBArTou OTTOU auTr) n CUyKEVTpwOon Ba eixe
iOWG KAl ONPAVTIKEG AUEOPEIWOEIS. ETTioNG, evdexopévwg, Ba TTEPIEXE OCUCTATIKG TTOU
Ba £divav adloonueiwTa atroTeEAéoPATA TTOU eV Ba UTTOPOUCAUE VA EPPNVEUCOUE av
Oev €ipaoTe oiyoupol yia Ta ouoTaTikKG autd. TEAOG TO OUVOETIKO aTTORANTO Eival
aueoa d100€a1Po, ae 60N TTOoOTNTA XPEIAZETAI KOl O€ GXETIKA XAUNAO KOOTOG.

O1 1peIg PaaIKEG TTAPAPETPOI TTOU TTPETTEI va AN@BoUV UTr OYIv yia TNV TTAPOOKEUN
TOU atroBAATOU €ival N TPOPI) TTOU TTPETTEI VA £XOUV T MIKPORIa yia va avatrtuxBouv,
n onuioupyia €uvoikwy OuvONKWV yia auTd Kal QUOIKA KATTola apXIKA TTooOTNTO
MIKPOBiwV yia va PtTopéael va Eekivioel n dladikaaia.

Ooov agopd TNV TpoPR, auth divetal o popPn dvBpaka, alwTou KAl puoPOPOU aTTO
TIG TTEPICCOTEPEG EPEUVEG TTOU £XOUV Yivel, AuTO gival AANWOTE APKETA PEANIOTIKO
a@OU 6Aa Ta ACTIKA aTTORANTA TTEPIEXOUV OTTWOONATTIOTE QUTA TG cuoTaTIKG. AUTO TTOU
aANGCel cival o€ Ti €idOUG XNUIKEG EVWOEIS Ba TTEPIEXOVTAI TA XNMIKG auTA OTOIXEIA.
AUuTO TTOU evRIaQEPEl KUPIWG €ival N OuykévTpwaon autwyv o 6poug COD, oAikou
alWwTou Kal OAIKOU o @OPOoU Kal N avaloyia auTwv.

MNa va avattuxBouv Ta PIKPORIa XPEIAZeTal N TTPO0BAKN HMETAANIKWY IXVOOTOIXEIWY,
o€ ENAXIOTEG OUYKEVIPWOEIG, VYia va €xel To OIdAuha  €UVOIKEG OUVONKEG
aywyiuétnrag. Emiong 10 pH cival uyiotng onuaciag yia ta JIKPORIa Kal TTPETTEl va
gival og Ty aTmd 6 €wg 7.

TéNog n Beppokpacia TTEPIBAANOVTOG €ival IKAVOTTOINTIKI) QPKEI va pnv €XEl akpaia
XOUNAG 1 uwnAd volopepa. KAt T€ToI0 eUTUXWG Oev aTToTEAEI TTPORANUA OTN Xwpea
MaG.

Ta apxIk& PIKpoBia utropoUlv va TTpoéABouv eite pe atr eubeiag TTPooBRKN auTwy,
QYyOpPaOPEVWY OTTO TO EUTTOPIO, €iTE PE TTPOOONKN OTO CUVOETIKG ATTOBANTO €vOG
MIKPOU TT0000TOU N emegepyacuévng AdoTrng TTou Ba TTapoupe atmod Evav UTTapXwV
BioAoyik6 kabapiouo.

MapakdTw TTAPATTEPTTOVTAI EVOEIKTIKOI TTIVOKEG CUOTATIKWY OUVOETIKWV ATTORANTWV.
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Mivakag 1 : ZuoTaTIKa OUVBETIKOU aTTORANTOU

XnMIKA ZuoTaTIKA

Zuykévrpwon (mg/l)

Oupia 91,74
NH,CI 12,75
Na-acetate 79,37
Peptone 17,41
MgHPO,.3H,0 29,02
KH,PO, 23,4
FeS0,.7H,O 5,80
ZUOTATIKA TPOQiWV

AuuhAo 122
"GAa o€ okovn 116,19
Mayid 52,24
2oyiéAaio 29,02
Ixvn MeTdAAwv

Cr(NO3)3.9H20 0,770
CuCl,.2H,0 0,536
MnSQO,.H,0 0,108
NiSO,.6H,0 0,336
PbCl, 0,100
ZnCl, 0,208

Me o1éx0 TNV TTPOCOMOIWON Twv acTIKwV Aupdtwy, o Boeije xpnolyotroince wg
€l0pon o€ éva ouoTnua evaAAaooduevwy KUKAwVY Asiroupyiag (SBR) ocuvBeTIKO Auua,

n ouoTaon Tou OTToiou TrTapouacidadeTal oTov MNMivaka 2.

H memtévn kai n okévn yAAOKTOG XPNOIMOTIOINBNKAV KUPIwG WG TNy TTPWTEIVWY,
EVW TO AuUAO Kal TO ooyiéAaIo wg TNYEG udatavBpdkwy Kal AITTapwyV  UAWV
avtioToixa. O UOEPOPOG EICEPXETAI OTO CUCTNHA ETTEEEPYOCIAG KUPIWG PE TN HOPYN
avopyavou Guo@OpOoU Kal N appwvia e TN Hop@r) XAwpioUXou apuwVviou Kal oupiag.
2TN «OUVTAyr» QUTA CUMMETEXEI ONPAVTIKOG apIBUOG IXVOOTOIXEiWV PE OTOXO TNV
KOAUTEPN TTPOCOMOIWAON PE Ta ACTIKG AUpata. To cuvoAiké COD eivai 439 mg/l.




Mivakag 2 : ZuoTaTIKa OUVBETIKOU aTToRARTOU

ZUOTOTIKO Zuykévrpwon mg/l)
Metrtévn 853

ZWwIKS ekXUANIoPQ 587

Oupia 160

NacCl 37

MgSO, 7H,0 11

K;HPO4 149

CacCl,2H,0 21

2T1ov Mivaka 3 mTapoucidgetal n cUOTACN CUVOETIKOU AUUATOG TTOU XPNOIKOTTOINONKE
O€ TeOT PETPNONG TNG Taxutntag amofuyovwong Blopdalag, Tou avamTuooeTal o€
ougThuaTa evepyou IAUOG eme€epyaaiag aoTiKwy aTToPARTwy. O OKOTTOC ATaAV N
TAQUTOTTOINON OUCIWV TIOU avaoTéAAouv T JIKpoBlok &pdon kal n utrédeign
KATAAANAWY CUYKEVTPUWOEWY OUCIWY TTOU UTTOPOUV VA XPNOIUOTToINBouv O€ TEOT

BiodlaoTTaciuéTNTAG.

Mivakag 3 : ZuoTaTIKd ouvBETIKOU aTTéRANTOU

ZUOTOTIKA Zuykévrpwon (mg/l)
ZWwIKS ekXUANIoPQ 80

CH3;COOH 0,2

KH,PO, 70

FeCls-6H,0 1,5

CacCl, 2,88

NaHCO; 420

Ta Biopnxavikad atmréRANTa £XOUV TEAEIWG DIAPOPETIKI) oUOTOON TOOO ATTO TA OOTIKA
000 Kal PETAEU TOug yia €uvonToug Adyoug. H Trpocopoiwon Twv BIOPnXavikwy
aTTOBAATWY ATTAITEI ETTOPEVWG TNV TAUTOTTOINON OAWV TWV EVWOEWV TTOU UTTAPXOUV
o010 &v AOyw atréBANnTO, £1T€IdA N CUCTACK TOUG UTTOPEI va dlapépel akdpa Kal oTav

TTPOKEITAI YIo atTOBANTO aTTd BIOUNXAVIEG OUOIWY TTPOIOVTWV.

—

63

et



Eioepyouevo AToAnTo

To eioepxOUeVo aTTORANTO TO OTTOIO ETTIAEXONKE va XpnoiuoTtroinBei oTnv TTapatrédvw
mAOTIKA povdda Atav ouvleTiIKd atmOBANTO TOU OTToIOU N oUvBeon TTapouaciadeTal

oTov TTapakdaTw Mivaka 4 .

Mivakag 4 : Z0vBean eilcepxouéEVOU CUVBETIKOU aTToBARTOU

Material Chemical Formula Concentration in SWW
(mg/L)

D(+)-Glucose CeH12,04 H,O 40010

Peptone A Peptone from soymeal | 50+2

Peptone B Peptone from gelatin 15045

Urea CO(NH,), 50+2

Ammonium Sulfate (NHy), SO,4 50+2

Ammonium chloride NH, CI 50+2

Potassium dihydrogen phosphate | KH, PO, 151




7.2 : MAorikn Movada MBR - lMapouaciaon

O1 peuBpdveg TTOU XPNOIPOTTOINENKAY OTAV TTapoUoda JITTAWMATIKA epyacia ATav

TUTTOU  KOIAWV

ivwv (Hollow Fiber) «kai

EPYOOTACiWY Kal SIOPOPETIKWY UAIKWYV KATAOKEUNG.

ATav OU0 OIAPOPETIKWY ETTWVULWV

Stov MMivaka 5 TapousIdloval Ta XOpaKTPEIOTKG Twv OU0 MEMBPAVLV TTou
Xpnoigotroiménkav.

Mivakag 5 : XapakTnpIoTIKA HEPPPAVWV TTOU XPNOIUoTToIénkav

MANUFACTUR | MODUL | FILTRATI | MEMBRAN | PORE MEMBRAN | TYP
ER ETYPE | ONTYPE |E SIZE (um) | E AREA | E
MATERIAL (m?

2xHangzhou (M1) MF PP 0.2 0.2 HF
Tech.,Ltd. ZCM-

LAB
1xShenzhen (M2) UF Reinforced | 0.1 0.2 HF
Kaihong Tech. | R- PVDF
Ltd. PVDF

MAoTikA didTagn

H mAoTikr) didtagn atroTeAgital ammd 2 KUpia THAPOTA OTTWG @aiveTal oTa ZxAuata 1

Kal 2.

Avidia cupnukvwpévou

ouvBetkoU anopidrou

Nivaxag MBR

Aoxeio Jupnukvwpivou
TuvBetikou anophftou (SWWTUL)

Mivakeeg eAéyyou

5000 L

MECTIXOL

~— 000

rﬁ
\| -7/
-

HAexktpoPava

=€>_D%_Ir

L

Aefapevr Nepou
Avriotpodne Dopwong

Meott

KO ZuyxpoTnpc

—

200 L

Stafpog eAéyyou

-

SC 1000

—)

Aekapev Npoetowpaoiag

TuvBetikols AmofAqTou

Avihia podobooiag
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ZxAua 1 Aidraén Mpoetoipaciag ZuvBeTikoU ATTOBARTOU

270 ZyAMa 1 @aiveral TO TTPWTO TUAMG TTOU TPOPODOTEI ABIOAEITTTWG PWE OUVBETIKO
amoBAnTO TNV povada MBR. ZUPTTUKVWHEVO GUVBETIKO aTTOBANTO OOCOMETPEITAI PE
oT0a0epd puBUS Yéow dlagpayuaTikig avTtAiag (2 L/h), ye diadikaoia batch 1Tpog Tnv
Oeapev TTPOETOINOCIAG OUVOAIKAG XwpenTikOTNTAG 200 L, é1T0U YiveTal TAUTOXPOVN
Tpoodocia vepou avtioTpopns oopwong (A.O.) péow nAekTpoBdvag kal utrd
avadeuon TTapackeudleTal otnv {nTouuevn apaiwan To TEAIKO GUvBETIKO aTTORANTO.
H &eCapevr) TTpoeToIuaciag QEPEl KATAKOPUPO apydoTpo®o avoleidwTo avadeutripa
TUTTOU TTPOTTEAAG. H Tpo@odoaia Tou TeEAIKOU ouveeTIKS atroBAnTO TTPOG TNV POVAdA
MBR yivetal pe opigévtia guyokevtpikry avtAia (0+3.0 m3/h). O €éAeyXog TNG avtAiag
yiveTal péow nAekTpodiwv avw Kal KATw oTtdlung (Zxnua 5.2). MNa Tnv cuykpdtnon
MIKpoowuaTIdiwv TTpog To0 MBR n diatagn tpo@odoaiag @Eépel 0To AKPO TNG TTAEyUaA
OUYKPATNONG OTEPEWY >1 mm. +

270 ZXAMa 2 @aiveTal To KUpIo cwua TNG AOTIKAG dIdTagng he éva eTau@oTepiov
(A1) kal éva agpopio (A2) diapépiopa. O evepydg Oykog KABe diapepiopaTog gival 37
L kai 47 L avrioTtoixa. 210 mpwTo diauépiopa (A1) eykataotddnkav yia Tnv on-line
TTAPAKOAOUBNGN TWV XapaKTNEIOTIKWYV TNG Blopalag, perpntig pH/T, petpntig DO/T,
peTPNTAS MLSS/BoAdTNTAG.

H mTpooBnkn Tou amapaitntou aépa yia Tnv PBloAoyikA diepyacia oto A1 ptmopei va
Yivel €iTe pE oWANVWTO dIaxXUTH MECAIAE QUOOAAIDOC €iTE PE TPEIG DIAXUTEG AETTTAG
QUOOAIBOG TTOU TPOYOBOTOUVTAI ATTG TOV PUONTAPA AEPICUOU TUTTOU BIA@PAYHATOG
(85 L/min).

Srabjdg shéyxou

MEBER
Nivaxag 5C 1000

[—
Aeyein BieklpaTos
NaHCO;
r . rex e
[ Aefopevn koBopuy |
1ng yeoppns
Aegoperpur avehin
Eiro ]
CTEQELN £ peE—)
— AeEopev kaBapww |1
g ypoppnig
HaertpaBia = I AL
ordBung FH F — ovoppdidin o
oo™ — 215 ypopurig rE0—
[hLss » = — Asfapevi koBoapin |
2% ypEpng
X [81] Puonuipag
Airscouring
A Sudekn
mposToLpaoiog
ouvBetko =
C ] .
o rou . @ atﬁa;.t:ﬂ »:J:Ou_pm-; ]
DuSTERpEC N5 VPOappeg
Magunég hentrg & peoniag Arproped
duaahibag

Zxnua 2. MAotikh diaragn Bioavnidpactipa eufamnmiopevwy peufpavwy (SMBR).



2710 dlapépiopa A2 uttdpyouv BEaeig yia BuUBion evog £wg €€l oToIXEiWwY PEUBpavwv
TUTToU HF, 1§ €vOg éwg OeKOOKTW TUTTOU FS KaBWGS Kal oTToloodATTOTE OUVOUACOHOG
TWV avwTépw. 2e KABE ypapun €E000U €xel eyKATOOTABEI PIa TTEPIOTAATIKN avTAia
avappopnons (0.975-9.750 L/H). KdaBe oToixeio MePPPAvVNG  eAéyxeTal  atrd
ave¢dptnTn ypauun avappdé®nong Méow OIKAEIdAG, wWOoTe aKOua KAl av KATTOIx
TTapouaiacel PAGRN o1 UTTOAOITTEG va ouvexioouv va Acitoupyouv. Mepaimépw oe KEBe
YPOUMA avappoenong eykabiotavialr o€ oelpd  NAeKTpoBAva  eAEyXou  PONg,
MavoueTpo yAukepivng (-1+0 bar) kaBwg kal avaloyikdg ueTpnThg Kevou (-1+0 bar). O
XPOVOG AsiToupyiag Kal oTdong Twv avtAiwy avappoé@nong OTTwG ETTIONG KAl n TTiEon
Aeimoupyiag Tng kd@Be ypapung (-0.01+ -0.05 MPa) puBuifovrar avahoya PeE Tov
KATOOKEUOQOTH yia AOYOUG TTPOCTACIOG TWV OTOIXEIWV Twv PePBpavwv. TEAOG KABE
YPOUuA avappdenong e@odiddeTal pe petpnth Tapoxnig (0.03+0.58 L/min). MNa Tov
KaBapiouod Twv MePPpavwy (air scouring) €xouv eykataoTabei évag @uonTApaAg
dlappayuaTtog Tpogodoaiag atpa (85 L/min), 1Tou Tpogodotei oto A2 cite duo
OCWANVWTOUG dIaXUTEG peaaiag QuOoaAidag cite eTTTA DIAXUTEG AETTTAG QUOaAidag. H
Tapox aépa  o0e  KABe diayxut  €ival  puBpICouevn  pECw  Bavwv  Kal
METPNTWV/pUBUIoTWY TTapoxnG. MNa tnv duvarétnta avrioTpo®ng TTAUoNG (A.l.) Twv
MepBpavwy H.F. €xel eykataoTtaBei avtAia diappayuatog (5.76 L/H) n otroia ptopei
va apyxioel va Asitoupyei Katda tn dIdpKeEIa TG OIAKOTING TG avTAiag avappoenong
(relaxation) pe GUYKEKPIUEVO XPOVOTTPOYPAUHATIOUO. TNV ypauun A.T1. uttdpyouv o€
oelpd nAekTpoBdva eAéyXou PONAG, MAVOPETPO YAUKEPIVNG KABWG Kal avaAoyIKOg
peTpnTAg Tieong (0+1 bar). H OAn Acmoupyia Tng didragng civar  TTARpwG
auTopaToTTOINUEVN MEOW €AeyKT (mini plc), 086vng a@rig Kal NAEKTPIKOU TTiVOKO
eAéyxou. H nAekTpIKA Tpo®odOoTia Tou Trivaka yiveTal ue peupa 220V, 50 Hz.

2710 ZxAua 3 kai 4 @aivetal n K&town Kai n oyn mAoTIKAG didtaéng MBR.
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>xAua 3 Karown mAoTIKAg povadag MBR
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2xAua 4 Own mAOTIKAG povadag MBR
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MapdaueTpol oxediaouou mAOTIKAS didTtaéng MBR :

Auvuvauikétnrta didragng: 100-200 L/d.
COD > 680-720 mg/L.
BODs > 250mg/L.

Xpovog mapauoving HRT (e€aptdrtal atod tnv diepyaacia)

Avapuevopeva XapakTnpioTIKG oTnv £€000 :

COD < 40mg/L.

BODs < 15mg/L
SS <0,5mg/L



2Tnv eikéva 1 mmapoucidletal n mAOTIKA didTagn emegepyaoiag amofAnTwy MBR Tng
OITTAWMATIKAG £pYOTiag.

‘F\K . ..

Eikova 1 MiAoTikr didragn povadag MBR
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7.3 : MAorikn Movada RO - lNapouciaon

7.2.1 Nepiypaen

O Baoikog e€ommAiopog Tng diataéng RO @aivetar otnv eikdéva 1 Kal TTEPIYPAPETAI
TTOPAKATW:

H povada RO diabétel Ta akdAouBa oToixeia:

1.

© NGO AWDN

NP R R R R RERR R R
QWO ~NOOUNMNWNEREO

HAekTpIKOG [Mivakag
Aegapevn vepoU Twv 3000 Aitpwv A: TTapoxng vepou OIKTUOU
AvTtAia Tpo@odoaiag eykatdoTaong
QiAtpa duolyyiou
QiATpo Guuou
Aoxeio avTikaBaAwTiKoU
AoocopeTpIKA avTAia avTIKOBaAWTIKOU
OepUOPETPO
AvTtAia uwnAng TTieong
. MepBpaveg RO
. Pobpetpa - yetpntég porg vepou avakukAo@opiag, TTPoidvTog, atroppIiyng
. Mavopetpa xaunAng Tricong (ammod 0 éwg 80psi)
. Mavopetpa uwnAng Trieong (atré 0 - 180 psi)
. MieCooTaTIKOi BIAKOTITEG
. AywyIuopueTpo
. ZTAAN TPooBAKNG SIOAUPATOG 1I6VTWY
. AocopeTpIKA avTAia dlaAUuaTog XAwpiou
. Aoxeio dlaAupaTog xAwpiou
. Ae€apevr) vepou Twyv 3000 Aitpwyv B: eTegepyacuévou-TTpoidvTog
. Noird udpaulika oToixeia

Eikéva 1. Aigtagn Avtiotpogng Oopwong



7.2.2 Bnuartikn Mapouciaon AsiToupyiag

Ekkivnon Asitoupyiag

MNa va &ekivioel n povada va TTapayel €TTECEPYOOPEVO VEPO OTPEPOUNE TOUG
OIaKOTITEG PE apIBud 1,2 TTou aTtreikovifovial 0TV KATWTEPW €IKOVA, oTNV ETTIAOYNA
ON. O d1akoT1rTnNG 1 avtioToixei otnv avtAia Tpo@odociag No 3 Tou avetreéépyacTou
VEPOU , Kal 0 2 oTnv avTAia uynAng Trieong No 9.

Eikéva 2. MNMivakag onﬁog Autopartiopou RO

AsgiToupyia povadag RO

H exkivnon oTnv autopaTtn Asitoupyia TrpayuatoTroigital, ue TRV Bondeia @Aotép No
20 otnv degapevn emeEepyacpuévou vepou. Otav n ToodTNTA TOU ETTECEPYATHEVOU
VEPOU, TTou TTEPIEXETAl oTnv avtioToixn dcgauevh No 19, méoel kKaTw amd TNV
KATWTEPN OTABUN, TTou £Xel oploTel atro TNV B€on Tou TTAwTNEOdIaKSTTN No 20, n
povada NG RO TiBetal og Acitoupyia kai Tautdxpova avapel TTpdoivn QuTEIVh EVOEIEN
aTov Trivaka yia ¢ntnon vepou.

To vepd 00evel ammd Tnv deapevy avemegépyaotou No 2, péow TnG avrAiag
TPpoodoaiag No 3, oe @iAtpa TUTTOU FILTR-GARD FP 3/2 % pe mépaoua 20 p
No 4. >tnv katdBAiyn Tng avtAiag Tpowodociag No 3 cival eykateoTnuéva o€ oeIpd
OIkAgida atropdvwaong kai BaABida avremoTpo@ng. EmmmAéoy, civalr eykateoTnuéva
oTnV ypauun pavouerpa No 13 rpiv kai hetd Ta @iATpa No 4. 210 oTddI0 auTd yiveTal
KAl  OUYKPATNON TWV €UPEYEBWV OTEPEWV. ZTNV OUVEXEID, UTTdpxel duvatoTnTa
EMAOYAG PEOW XEIPOKIVNTWYV BIKAEIdWY yia TNV DIEAEUOT TOU VEPOU €iTe PECW TOU
@iATpou dppou No5, yia TTpwToyevr) KaBapIoud Tou €I0EPXOPEVOU PEUUOTOS VEPOU |,
eite ameuBeiag Tpog T oToixeia RO No 10 pe Tautdyxpovn Tpo@podoaiag
avTiIKaBaAwTikoU. Eykateotnuéva pavopetpa No 13 uttdpxouv TIpIV KOl PETG TO
QIATPO Guuou. ZeIpd oTNV ypauun €xel N TTPooOAKN KATGAANAOU avTIKaBOAWTIKOU
S10AUpaTog , Ye docouétpnon pEow NG avtAiag avrikaBaAwTikoU No 7. H mpooBrkn
QVTIKOBOAWTIKOU TTPOTEIVETAI ATTO TOV KATOOKEUAOTH yId TNV TIpooTacia Twv
MepBpaviwoy RO No 10 kai tnv &iathpnofl Toug o€ KaAf katdoTtaon. To
QvTIKABOAWTIKO aTrobnkeleTal oTo doxeio No 6 kal n oTdOun Tou eAéyxeTal atmo
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udpapyupIkd TTAWTEPODBIAKATITN YIa TNV TTPOCTACia TNG OOCOUETPIKAG avTAiag atrd
TNV €v ENPW AcImroupyia.

RO

Mpo Tng €106dou TOU vepou oTa oToixeia RO No 10 n pory diépxetar ammd Ta
TPo@iATpa No 4 TutTou FILTR-GARD FP 3/2 % pe mépaopa 5 kai 1 p. AkoAouBwg n
TTiEon Tou vePoU augdveTal oTo €mBUPNTO emmiTTedo PEOW TNG avTAiag uwnAAg TTieong
No 9 kai To TTpog eTreepyaaia vepd odnyeital ota oToixeia RO. Ta otoixeia RO eivai
eykateoTnuéva o€ BRKeg TTAACTIKEG atTd okANPo PVC kal n Tpogodoacia yiveral atmo
ToV TTUBUEVA, n ammoudkpuvon atd Kal N Afyn Tou TTPOoIOVTOG atTd TNV KEQPAAN TwV
oToixeiwv. H TTapox€g Toug eAéyxovTal atrd Ta TTapoxOueTpa BoAidag (eikéva 9). MeTa
Ta oToixeia RO 10 vepd £xel Tnv emOuunTt) aywyipotnTa (0,14 uS), n otoia ytropei va
puBuioTei. H puBuion TtrpaypaToTrolEiTal Péow xelpokivnTng OikAgidag No 20 «kai
avAaAoya Je TNV Hign avetreEEpyaoTou VEPOU £XOUNE TO ETTIBUUNTO OTTOTEAEC Q.

EMTTAOUTIONOG TEAIKOU TTPOidVTOG E 16VTA

Avahoya pe Tnv amaitnon Tou PoBuou emegepyaoiag Tou vepoU UTTAPXOUV Ol
OKOAOUBEG DUVATOTNTEG TTEPAITEPW ETTEEEPYATIAG:

Q) ZTnv TepimTwon Tou BéAoupe TO TTPoidv va Oiatebei wg TTOCIUO TOTE HE TIG
Xelpokivnteg Paveg (eikdva 11) dloxeTeUoOUPE TNV PON TOU TTPOIOVIOGC OTNV GTNAAN
IGVTWV TTPOKEINEVOU va EUTTAOUTIOTEI PE OToIXEia, 6TTwg To Ca, Mg K.4.

B) XAwpiwaon pe Tpoadnikn diahupatog NaOCI (12,5 — 13%) 1o oTT0i0 TTPOCTIOETAI UE
KATAAANAN dOOOUETPIKA avTAia.



7.2.3 E€omrAiopudg - Mepipepeiakd

Aggapevn akaTépyaoTou

H evtoAn yia dlakoTrr) Asitoupyiag divetal atrd éva QAOTEP, TO OTTOI0 EAEYXEl TRV KATW
oTa0un TOoUu akatépyacTou vepoUu. EmmAéov, oTnv TrepimTwon auth, £XOUME Kal
KOKKIVN QwrTeIvr £vOEIEn OTOV TTivaKa yia EAAEIYN AKATEPYAOTOU VEPOU.

Aggapevn Katepyaopévou

Omtwg mrpoava@épape, n d0egauevr) Katepyaopévou vepou, diabétel dUo @AoTép. To
éva eAéyxel yia TNV KATtw oTddbun, TTou divel evioAn yia évapén Asitoupyiag. Evw, 10
OeUTEPO €AEyXEl TNV avWTEPN OTABWN, TTOU €XOUNE €TTIAECEl (ETTOPKAG TTOOOTNTA
KaBapoU vepou). e TIEPITITWON TTou EeTTePAoEl auTr TNV oOTABUN, TO QAOTEP
autouarta divel evToAn yia TTauon AsiIToupyiag TnG TIIAOTIKAG Hovadag.

®iATpo dupou

To @iATpo duuou d1aBétel pubuIldpEvn KEQAAR yia auTopartotroinuévn TAuon. H
oladikagia auTh EMITUYXAVETAI WE TNV €TIAOYN TNG €MOUPNTAG MEPAG Kal WPOAG YIO
TTAUON. Exel w¢ atmoTéAeoua TNV TTAUON TNG AEITOUPYIAG Kal TNV EVEPYOTTOINCN MIOG
TTPACIVNG QWTEIVAG EVOEIENG OTO TTiVaKA, yia TTAUCT @iATpou. (Eikéva 7)

Aoxeio avTiKaBaAwTIKOU

H Acitoupyia TnG gyxuong avTiKaBaAWTIKOU TTPAYMOTOTIOIEITaI JE évav UdPaAPYUPIKO
TTAWTEPOBIAKOTITN TTOU €AEYXEI TNV KATWTEPN OTABUN Kai divel eviOAR yia OIOKOTTA
AeIToupyiag, o€ TTEPITITWON TTOU N TTOOOTNTA TOU AVTIKABAAWTIKOU KATERE! TTI0 KATW
atré auTh TNV o1dlun. Me TautdXpPOovn, KOKKIVNG QWTEIVAG £VOEIENG GTOV TTiVAKA YIO
ENAEIYNn  avTikaBaAwTikoU. H T1TpocBrkn avTikaBaAwTikoU yiveTalr XelpokivnTta HE
avaAoyia 1/19 pe vepd. Q¢ avTIKABOAWTIKO XPNOIKMOTTOIOUHE UTTOXAWPIWOES VATPIO

QiAtpa TUTTOU FILTR-GARD FP 3/2 %

Avdaloya pe TOV TIEPOOPO TOU KABE @iATpou, AQUBAVOUUE KOl OUYKEKPIUEVOUG
TTAPAYOVTEG YIO ThV AVTIKATAOTACT TOUG.

Mépaopa 20 y: Ooov a@opd Tov AeyX0 TNG KABAPATNTAG TOUG 2 TTAPAYOVTEG TTaifouV
pOAo.

A) oI TIUEG TwV PETPNTWYV, PETALU TwV OTTOIWV TTaPEPPAAAOVTAI Ta QIATPA, TTPETTEI VO
gival ioeg (600 peyaAuTtepn atTOkAIon TG00 PEYAAUTEPN AVAYKN YIA QVTIKATAOTACT)

B) 10 xpwpa ToU £xel ATOKTACEl avd TIG TTAUCEIS (600 MO OKOUPO-KaPE TOOO
MEYQAUTEPN AVAYKN YIQ AVTIKATACTAON.)

Mépaopa 1y Kal SP: e autd Ta QiATpa €TTEId BpioKovTal € ONUEIO TTOU deV €ipaoTe
IKOVOi VO OUYKPIVOUUE TIHEG 2 PETPNTWYV, EAEYXOUUE ATTAG TNV aAAayr] OTO Xpwua
TOUG, OTTWG QVAQPEPANE KAl TNV TTAPATTAVW TTEPITITWON.

A@oU kpiBei akaTAAANAO TO QIATPO yia TTEPAITEPW XPAON, TOTE TTPAYUATOTTOIOUUE
AUEDN QVvTIKATAOTOON ME Kalvoupylo. AnAadry, XelpokivnTn OIakoTr AgiIToupyiog
(AlokoTTTNG avtAiag TTpowdnong > OFF), diokoT TTapoxng Tou @iATpou pE vePO
Méow Twv Bavwy, ammoouvdeon @iATpou atrd dikTuo (EeBIdwvouNE TIG CUVOETEIG TOU)
KAl avTIKaBIoTOUNE e KavoUpylo, ETTavacuvoéoupe Pe OiKTuo Kal BEToupe avd o€
AgiIToupyia 10 oUOTNUA XelpokivnTa (AIOKOTTITNG avTAiag TpowBnong—>0ON)
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Mepuppdveg RO

O1 pepBpdveg RO trpokelyévou va diatnpnBolv o€ IKAavoTToINTIKI) KATAoTAON, KAl va
MNV avTiIKaTaoTaBouv ae MPIKPOTEPO XPOVIKO OidoTnua atrd To TTPORAETOUEVO,
XPeIagovtal TNV KOTAAANAN cuvtripnon. AuUTh TTPAYMOTOTIOIEITAI QPXIKA ME TNV
QTTOPOVWON TOU CUCTAUATOG PE TNV BonBeia Twv Bavwy (e100dou- £56dou). 'ETTeaira,
o1a0étoupe doxeio pe H,O kai HCI pe pH=3. To ocuvdéoupue péow CWAAvVwWY OTO
OikTUO TNG avTioTpoYng OcHwoNng (eikdva 9), evw TaAuTOXPova TOV CWARvVa TOU
OTTOPPITITOUEVOU TOV OUVOELOUME HE TO DoXeEio pag. AuTO, €xeEl oav ATTOTEAECHA TNV
onuioupyia oG KUKAIKAG dlepyaciag, Katd Tnv otroia 1o pH Tou doxeiou augdvetal
(pH =>5), yeyovog TTou eAéyxw e peTproelg ava 10 Aetrtd. Me Tnv oAokAfjpwon 2
wpwv TPocBéTw Eavd moadétnta HCI péxpr o pH tou doxeiou va yivel Eava 3.
AkoAouBoupe, autdv Tov KUKAO digpyacia, HEXPI va PNV XPEIAZETal va TTPOCBETOUNE
HCI, dnAadn 10 pH Tou doxeiou va oTtabepotroinBei oto 3 (UePPPhaveS KABAPEG).
TEéNOG, agaipoUpe TO doXEIO KAl KAVOUME HIa TTAUCN e KaBapd vepd. H diadikaaia
QUTA JTTOPEI va TTpayuaToTToindei Ye TTpwTo BANG TOV KOBAPIGUO HE €IOIKO OaTTOUVI
yia TIG MeMBpAveg, kal KaT akoAouBia Tnv TIpayudartotmmoinon Twv UTTOAOITTWV
BnudTtwv.



Mepipepeiaka

Xeipokivntn diakoTriR-Travon AsiToupyiag

H xeipokivntn S10KoTT TNG AgIToupyiag yivetal yéow TNG aAAayrG Tou dIAKOTITH TNG
avTAiag TpowBnong ammd ON oe OFF.

B. AvTtikardotaon @QiATpwyv TUTToU FILTR-GARD FP 3/2 %

Mpokeiyévou va eAaTTwooupe TIGC OATTAVEG, T QIATpa TTPOTOU QAVTIKATAOTABOUV
MTTOPOUV va TTAUBOUV Kal va ETTavaXPENOIYOTTOINBoUY, PE EAAXIOTEG ETITITWOEIS OTNV
amoédoon TnG Asitoupyiag. ‘ETol Aoimtov, agou dIoKOTIH XEIpoKivnTa n AeIToupyia, n
TTAUON TTETUXAIVETOI PE TA €ENAG BrpaTa:

BApa 1° : Apaipeon KAWouAag TTou TrePIEXEl TO QIATPO aTTd To OiKTUO, PE ATTONOVWGT
NG PEOW TWV Bavwy Kal EERIdwPA Twv CUVOECEWY TNG.

BApa 2° : Aloxéteuon KaBapou vepoU atrd Tnv £€0d6 NS (avaoTpon gopd)

BApa 3° : Auvato TapakoUvnua KAgivovTag KaAd Je Ta XEpIa TNV €icodo kal TNV £€£050
BRApa 4° : ETravaromob£tnon tng oTto dikTuo

BApa 5° : ZUoXETION HECW OUVOETEWY Kal BavVWV

Bipa 6° : XeipokivnTn évapén Acitoupyiag

Mapoxn avTiKaOaAwTIKOU

2€ TIEPITITWON TTOU KATA TNV dIdpKEIa MIag dlEpyaaiag, TTapaTneroouphe alénon g
aywyiuétnTag, @poviyo Ba nrav va au¢fooupe TNV dOON TOU QVTIKOBOAWTIKOU
TIPOKEINEVOU VA BIACPAAICOUNE TNV TTOIOTNTA TWV NUITIEPOTWV PEUBpavwy. ETTiong,
UTTAPXOUV 2 TTEPITITWOEIG OIOKOTTNG TTAPOXAG AVTIKABAAWTIKOU.

A) Eite otav €xoupe pikpA TToooTNTA 1 KAl EAAEIYN avTIKABAAWTIKOU (auTtéuarn
d1aKoTT) AsIToupyiag pe BoriBeia GAOTEP)

B) Eite étav utrdpxel pia texvik BAGBN Adyw 1To00TNTAG 0épal.

21NV TTPWTN TTEPITITWON, apoU dIOKOWOUNE TNV AEIToupyia XelpokivnTta, n TTPooBniKn
yivetal pe avaloyia 1/19 (1 L avrikaBaAwTikoUu kai 19 L vepou) kai akoAouBei n
Xelpokivntn emmavévapén. Ztnv OeUTEPN TEPITITWON, N TEXVIKA BAGBN Adyw aépa
OUVETTAYETAI PN TTAPOXA GVTIKABAAWTIKOU, dpa n oTABUN TOUu TTapPAMEVEl OTABEPN.
"eyovOG KATACTPETTITIKO YIA TIG NUITTEPATEG PMEPMBPAVESG, OUVETTWG gival atTapaitnTn N
emodIdopBwon TNG.

AvTikatdoTaon — emidioplwon oToIXEiwv

Mavta, katd Tnv a@aipeon r €mdliOPOwWON KATTOIOU OTOIXEIOU TTPETTEI OTTWOONTIOTE,
va TTPOYMATOTTOIOUPE XEIPOKIvNTA OIOKOTTA AEITOUpYiag Kal va QTTOJOVWVOUME TO
OTOIXEIO HECoW TOV BAVwv.
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7.2.4 Aiadikaoia Emre§epyaciag AmroBARTOU

[NpokaTepyaaoia

Eikéva 4. Eikéva 5. Eikéva 6. Eikéva 7. Eikéva 8.
Acggapevn AvtAia Nigong ®iATpo TUTTOU ®iAtpo Appou — AVTIKOBOAWTIKO —
AkatépyaoTou - FILTR-GARD FP MeTpnTég TTiEONG MaAivdpouikn
BaABida 3/2 % (20p) - AvtAia
QVTETTIOTPOPAG MeTpnTég TTiEoNng

MegooTaTtikdg AloKOTITNG
OepudUETPO

MeTpnTég TTieong €¢6d0U Kal £10000U
MEMBpavWV

MeTtpnTiAg TTapoxns (BoAidag)
ATTOPPITITOUEVOU

MeTtpnTiAg TTapoxns (BoAidag)
TTPOIOVTOG

MeTpnTAg TTapoxns (BoAidag)
avaKukAoQpopiag

Humrepatéc MepBpdveg
AvTtAia YynAng Micong

®iAtpo TUTTOU FILTR-GARD FP 3/2 %
(14, 5p)

Tpogodoaoia ZuvtApnong

Avtiotpopn Ocuwon (Eikéva 9)




EuttAouTiIonoC TEAIKOU TTPOIOVTOC

Eikéva 10. AywyiuopeTpo Eixkéva 11. Eikova 12.
2TAAN 16VTWY - Aggapevr KATEPYAOUEVOU
XelpokivnTeg Baveg

Mavépuetpo

Aoxeio 8100TOANG
Mivakag Aeiroupyiag
avTAiag dIKTUOU
MeCooTaTikdg
OIAKOTITNG NAEKTPIKOU
peUPATOg

Mapoxn ot dikTuo (Eikéva 13)
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Aidypappa PID povadag RO

21
20 J
—ﬂ}i ) 17
26 15
26
3 25 25
22 16

1-AgCapevr) AvettegépyaoTou 8-AocopeTtpikr) AvTAia 15-Acgauevn) Emregepyaopévou 22-Bava $32

AvTIKaBaAwTIKOU
2-EAeyKTAG ZT1GOUNG 9-EAeyKTAG 16-AvTAia AIkTUOU 23-Bava $25
3-AvtAia Tpogodoaiag 10-Avriotpopn Qopwon (eikéva 17-Aoyeio AlooTOANAG 24-Bava $20

9)
4-AglyJATOAATITNG 11-AywyiuoueTpo 18-Mivakag EAéyxou AiKTUOU 25-Bava
5-MpoiAtpa 251 12-21An 16vTwv 19-Mivakag EAéyxou Movadag RO | 26-DAoTép
6-®iATpo Appou 13-Kdadog XAwpiwong 20-Bava 1/4" 27-Bava Xeipokivntn
7-Aoxeio AvTikKaBaAwTIKoU 14-AocopeTpikr] AvtAia XAwpiou 21-Mavopuetpo 28-O¢gpuducTpo




7.3.5 AEITOUPYIKO KOOTOC

To KOOTOG TAPAYWYAG ETTECEPYAOUEVOU  vEPOU avd m® TrapayduevoU VePOU,

UTTOAOYIZETAI AVAAUTIKGA OTN CUVEXEID, BACEI TwV OTABEPWY DEDOUEVWV:

AuvapikéTnTa povadag: 8 L/min = 8x10° m*/min
MocdTtnTa pnvaia katavaAwong: 800 m?

To k60TOG TOU TTaPAYOUEVOU VEPOU CuvioTaTal OF:

1. HAekTpIKn evépyela (avTAia uwnAng TTieang kKal avTAia Tpo@odoaiag)

Mapayduevn ToodTTA VEPOU avd £1og: 800 m¥/urva x 12 pAveg/étog = 9.600 m*/étog
Mapayduevn ToodTnTa vepou ot 3 £1n : 9.600 m¥/étog x 3 é1n = 28.800 m®

XapaKTipag Kataokeuaotg  TUOTTOG kw A \% Q H
AvATiag (loxtg) (Petua) (Tpogodoaia) (Mapoxn)
Tpogodoaoiag LOWARA GP6-B-A- 1,4 6 220 4 m*h 27 m
CVBP
RO LOWARA 2HM7/A 0,75 5,09 220 20-70 53,2
(YwnAng Mieong) I/min 25,8 m
AvTikaBaAwTikou  PULSATION LD02S2- 0,2 230 0,95 I/h 5,6 BAR
PTC1-
C2xxx
. Mnviaiog xpdévog Aerroupyiag: 800 m®/uAva + 8x10° m*/min

= 10° min/prva = 1667 h/pfAva

a) avTAia uwnAng TTieong:

1,4 Kw x 1667 wpeg/priva x 0,0946 Euros/Kwh = 220 Euros/ufva

220 Euros/urjva

800 m*/urva

B) avtAia Tpogodoaiag :

0,75 Kw x 1667 wpeg/unva x 0,0946 Euros / Kwh = 119 Euros/nuépa

119 Euros/ufva

800 m*/ urva

= 0,275 Euros / m® rapayOpEvoU vepOU

= 0,148 Euros / m® rapayéuevou vepol
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2. AvTIKaTdOoTOON EVEPYOU AVOPAKa

2uyvoTtnTa avtikatdoTaong 1 @opd / duo £1n

KoéoTtog avTikaraoTtaong ava 3-etia = 4,84 Euros./ kgr. x 20 kgr. = 96,8 Euros/3-eTia

96,8 Euros/3 £€1n

= 0,003 Euros/m® mapayéuevou vepol
28.800 m* /3 ¢1n

4. AvVTIKOTAOTAON QUOIYYiWV QIATPOU aIWPpNUATWY 25 microns

2uyvoTnTa avTikatadoTaong = 1 @opd / eEaunvo /QiATpo

KdéoTtog avtikatdotaong = 20,00 Euros / @uaoiyyio x 4 x 2 gopég/étog = 160,00 Euros/
£10G

160,00 Euros/éTog

= 0,016 Euros/m® mapayoépevou vepou
9.600 m® /¢éT0G

5. AvriIKaBaAaTwTiKé XNUIKSé TTpdoheTO

0,01 Kgr./m® rapaydpevou vepou x 8 m®/nuépa = 0,08 Kgr./nuépa

10,70 Euros./Kgr. x 0,08 Kgr./nuépa = 0,856 Euros/nuépa

0,856 Euros/nuépa

= 0,107 Euros/m® mapayépevou vepou

8 m® Inuépa



6. AvTikaTdoTOaon UEUBPAVWV

o Aldpkeia (wng HEUPBpavwv . 5 xpovia
o ApIOUOG HEUPBPOVWIV CUCTANOTOG ;2 Tep.
o KooTtog MeuBpavwyv : 1850,00 Euros/Tep.

2 MeuBpaveg x 1850,00 Euros/pepBpdvn = 3.700,00 Euros / 5 xpovia
3.700,00 Euros/5¢Tia

= 0,08 Euros/m* rapay6pevou vepoU
48.000 m® / 5eTia

7. XnUIKOC KOBAPIoUOC UE avwyVv

ZuyvoTnTa KaBApPIoHWYV : 2 QOpPES / £€TOC
KoéoTtog ava xnu. Kabapiopd : 60,00 Euros
Emoio Kéotog Xnu. KaBapiopwyv: 120,00 Euros

Mapayduevn ToodéTTA VEPOU avd £1o¢ : 9.600 m®

120,00 Euros/ét0g

KoéoT1og TTapayopevou vepou : = 0,0125 Euros/m?® mapay/vou
vepou

9.600 m*/étog

Zovolo: 0,63 Euros / m® mapayoéuevou vepod.

KéaoTtog vepoU EYAAI: 0,83 Euros / m® rapay6pevou vepou.
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KE®AAAIO 8 : Zuvduaopéveg Texvikég MBR — RO otnv
Emredepyacia ZuvOeTikoU Yypou ATToBARTOU — ATTOTEAECHATO —

2ulnTnon

8.1. Eicaywyn

2T0 KEQAAQIO auTd Ba TTAPOUCIACOUE T OTTOTEAEGUOTA TTOU TTPOEKUYAY OTTO TO
TTEIPAUaATa TTouU TTpaypaTtotroijoape. Etiong, 8a oudntnBoulv Ta atToAeTéoUATA KAl TA
OupTTEPAOATA TTOU Ba TTPOKUWOUV ATTO TIG ETTINEPOUG TTEIPAUATIKEG EVOTNTEG
eAEYXOU TWV KATWO!I TTAPAPETPWV:

e 2KANPOTNTQ

OoAdTnTa

Aywyiuétnta

BioAoyika Atraitoupevou Oguydvou
Xnuiké& Atrairoupevou Oguyovou
AAKOAIKOTNTO

XAwpliévta

o  OAIk6G PwoPopog

o  OAiké ACwTo Kal

o NITpPIKG.

OAeg o1 TTEIPAPATIKEG ETPAOEIG PAG TTAPOUCIAOVTal OE HOPPT YPAPNUATWY UE
MOP®r] TTOCOOTWY JE OKOTTO TNV £€AYWYI] CUUTTIEPACHATWY.

Mo ouykekpiyéva, Ta ammoTeAéapaTa TTposEuyav atrd Tov akOAouBo KUKAO
TTEIPAUATIKAG d1adikaoiag :

e [lapaokeur uypwv atmoBAATWY

e Tpoodoacia BioavTidpacTrpa

o Emegepyaoia uypwv atmoBAATWY pe TNV TEXVIKA MBR (MéTpnon)

e >uAloyn emre€epyaapévwy atTopARTWY atmé MBR ce defauevr) 1200 It
o Tpogodocia avtioTpweng 6oUWONG

o Emetepyaoia emeEepyacuévv uypwyv amoBARTwy ammé MBR pe Tnv TEXVIKN
RO

e 2UAOYA TENIKWV ETTECEPYOOTPEVWY UYPWYV aTTOBAATWY aTTé CUVOUAOUO
TEXVIKWV MBR kai RO.



8.2. EAgyxo¢ ZkAnpornrag - @oAdornrag

100,00%
85,48%
80,00% l
60,00%
M'EC0S0Gc MBR
M'EC060¢ RO
40,00% - i JuvBuaopog MBR - RO
20,00% -
0,00% -

IKAnpotnTa (ppm)

Alaypappa 1. % Attopgiwon ZkANpoTNTag 2UvBeTIKOU AoTIKOU ATTOBANTOU OTTO
ouoTtnua MBR kai ETre€epyaopévou ammd Zuotnua RO kal GuvoAikr) ATTougiwon atmo
>uvduaopévn Texviki MBR - RO

210 Trapatmmavw Oldypaupa 1. TTapouciddeTal n aTTouEiwon TNG OKANPOTNTAG TOU
ouvBeTIkoU attoBAATOU OTNV £€6000 ATt TOV BIo-AVTIdOPACTHPA HEMPPAVWYV (UTTAE
MTTapa). Emmiong, ep@avifetar n % emmAéov atmmougiwon TG OKANEOTNTAG TOu
eme€epyaopévou attoBAATOU ammd TIG Oe€apeVEG avTioOTPOPNnG OopwonG (KOKKIVN
MTTApQ) o€ oxéon Pe Tnv atropgiwon Tou MBR kal TEAOG n OAIKA aTtropgiwon g
oKANPATNTAG TOU €TTECEPYacéEVOU atmoBAnTou, n oTroia TTapoucIdgeTal amd TNV
ouvduaopévn Texvikil MBR — RO (1Tpdoivn ypauun) o€ ox€on hE TO apxIKO OUVOETIKO
atréBAnTo. Mapatnpolue Twg n €odog Tou MBR TTapouciddel apxIkr BeATiwon otnv
atropgiwon TNG OKANPOTNTAG 0€¢ TooooTA Trepimou 55%. H avrioTtoixn TR TG
atropgiwong Tng okAnpdéTtnTag péow RO va gival kovrd oto 70% o€ oxéon e TO
MBR. O cuvdlaoudg Twy dU0 TTapaTtrdvw UeBOdwy TTapouaiace ouvoAikr BeATiwon
TNG amopeiwong TNG oKANPATNTAG YE PEOEG TTOOOOTIAIEG TIUEG TTAVW OTTO 85%.

EidIkoTEPQ TTOPOUCIAZeTal N OKANPSOTNTA aTTd 66 ppm , o MBR 28,2 ppm kai o€ RO
9 ppm. (BA. Napaptmiuata A,B, MNivakeg1,2)

EtTouévwg, cipaoTe og B€0n va CUPTTIEPAVOUNE TTWG TO AoBECTIO KAl TO Payyvrolo, Ta
otroia  eufoAidoape oTo BioavTidpacThpa  Kal  emnEeEAlouv TNV OKANPOTNTA
atTopeiwOnNkav w¢ €va PaBud amd TO MIKPORIOKO @OPTIO. TNV OUVEXEID, N
atmopeiwon augibnke kKatd Tnv eTTeCEpyacia PE TNV TEXVIK TNG avTioTpweng
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A0uwWanNgG, YEYovog TTOU TaV avauevopevo AOyw TnG apxng AsIToupyiag Tng, n otroia
gival n ammoudkpuvaon IOVTWY.

100,00% 97,41% 98,78%
80,00% -
60,00% -
52,94% M'EC0S0Gc MBR
M'EC060¢ RO

40,00% - i JuvBuaopog MBR - RO
20,00% -

0,00% -

OoAotnta (FNU)

Alaypappa 2. % Attopgiwon ©@oAdtnTag Zuveetikou AaTikou ATTéRANToU atrod
ovoTtnua MBR kai ETreéepyaopévou atrd Zuotnua RO kal cuvoAikr) ATrouegiwon atrd
Zuvduaopévn Texviki MBR - RO

210 Trapatrédvw diIdypaupa 2. TTapoucidletal n atropeiwon TG BoAdTNTOg TOU
ouvBeTikoU attoBAATOU OTnV £€6060 atmd TOV PBIO-AvTIOPACTHPA HEMPPAVWYV (UTTAE
pumapa). Emiong, epgavietar n % emmmAéov  amopeiwon TG BoAdTNTOG TOU
eme€epyaopévou attoBAfTOU ammd TIG OeCapevEG avTioTpoPng Oopwong (KOKKIVN
MTTapa) oe oxéon pe Tnv atropgiwon Tou MBR kai TEAOG n OAIKA aTTopEgiwon TNG
BoAéTNTaG Tou eTTeCepyacévou ammoBAntou, n oToia TTapoucidleTal amd Tnv
ouvduaopévn Texvikih MBR — RO (1rpdoivn ypauun) o€ ox€on hE TO apxIKO OUVOETIKO
atréBAnTo. Mapatnpouue Twg n £60dog Tou MBR TTapouciddel apxikr BeATiwon otnv
atropgiwon TG BoAdTNTag 0 TTO0O00TA TrEPiTToU 97%. H avtiotoixn TIMA TG
atropgiwong TG BoAdTNTaG péow RO va eival kovtd oto 52% o€ oxéon pe 1o MBR.
O ouvdiaopog Twv duo Trapatmdvw PeEBOdwWV TTapouciace OuvoAiKA BeATiwon TnG
aTTopgiwong TG BoASTNTAG PE HETEG TTOOOOTIAIES TINEG TTAVW aTTO 99%.

EidIkoTEPQ TTOpOUCIAleTal N okAnpdTNTa atrd 19,71 FNU , o MBR 0,51 FNU ka1 o€
RO 0,24 FNU . (BA. Napaptiuara A,B, Mivakeg1,2)

Emopévwg, eipaoTe o BEON va CUPTTEPAVOUUE TTWG T QIATPA TTOU XPNOIUOTTIOINCOUE
otnv TeXVIK MBR rtav TTAéov ATTODOTIKA QVOQOPIKA HE TNV ATTOMEIWON TWV
QIWPOUMEVWY OTEPEWYV, Ta OToia e€TTnpedlouv TNV BOASGTNTA. ZTNV CUVEXEIA, O
ouvOUAOHOG ME TNV TEXVIKN TNG avTioTpweng 6ouwong Tapoucidlel ammAd éva



BéATioTO aTToTéEAEC Q.
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8.3. EAcyxo¢c Aywyiuornrag — AAKaAikoTnrag

[s)
100,00% 91,74%
80,00%
60,00% )
B E€od0¢ MBR
B E€ob0¢ RO
40,009 .
? &l Jyvbuaopog MBR - RO
20,00%
0,00%
AywyLpotnta (uS/cm)

Aldypappa 3. % Atrouciwon Aywyiuétntag ZuvBeTikou AoTiKoU ATTéBANTOU aTTd
ovoTtnua MBR kal ETre¢epyacpévou atréd Zuotnua RO kal cuvoAikr) ATTolegiwon atrd
2uvduaopévn Texvikiq MBR - RO

210 TTapaTadvw didypapua 3. TTaPOUCIACETAl N ATTOMEIWON TNG aywyiuétnTag TOU
ouvBeTIKOU aTroBARTOU OTnv €6000 atmd Tov Blo-avTIdpaoTAPa HEMBPAVWY (UTTAE
ptTapa). Emiong, epgavitetal n % em TAéov ammopEiwon TNG aywyiuétnTag Tou
eme€epyaopévou attoBAATOU amrd TIG Oe€apeEVEG avTioOTpoPnG OopwWwoNGg (KOKKIVN
MTTapa) oe oxéon pe Tnv atropgiwon Tou MBR kai TEAOG n OAIKA aTTopEgiwon TNG
AywyIluoTnTag TOou emeéepyacuévou amofAnTou, n oToia TTapoudidleTal amd Tnv
ouvduaopévn Texviki MBR — RO (TTpdoivn ypauun) o€ oxéon YE TO apxIKO OUVOETIKO
atréBAnTo. Mapatnpolue Twg n £60dog Tou MBR tTapouciddlel apxikr) BeATiwon otnv
QTTOMEIWON TNG AYWYINOTNTAG o0& TToo0oTA Trepitou 38%. H avrtioTtoixn TIMA NG
aTTopEiwong TG aywyiuotnTag péow RO va gival kovtd oto 86% o0e oxéon Pe TO
MBR. O ouvdIaopog Twy dUO TTapaTTavw UEBOdwY TTapouciace ouvoAikr BeATiwon
TNG ATTOMEIWONG TNG AYWYINOTNTAG HE PEOEG TTOOOOTIAIEG TIUEG TTAVW OTTO 91%.

Eidikétepa rapouaidletal n okAnpotnTa amd 581 uS/cm , oe MBR 358 uS/cm kai o€
RO 48 uS/cm . (BA. Mapaptiuata A,B, MNivakeg1,2)

Emopévwg, gipaoTe o€ BEON va CUPTTEPAVOUUE TTWG TTOPOTI AVAPEVAPE augnon aTnv
aywyiuétnta Adyw TnG 06dag 1Tou TTPooBETaue KaTa TNV Asitoupyia Tou MBR, TEAIKA
TTOPATNPOUNE MIO  XOPOKTNPEIOTIKA OTTOMEIWON-0XI TOCO IKavoTroINTiKA  BERaia.
"eyovOg TTou o@eileTal OTa 1I6VTA TTOU EU@avifovTal KaTd TNV TTPOCOAKN 06dag, evw
éva TTOAU HIKPO HEPOG TOUG €ival eVWPEVO HE  OPYAVIKA  QOPTiA,Ta  OTToix
aTTopakpuUvovTal Katd Tnv emegepyaaia pe tnv TeXVIK Tou MBR. Emopévwg, 6mTwg
MTTOPOUUE VO TTAPATNPAOOUNE PE TOV ouvduaouo Tng RO n atmmougiwon autwy Twv
IOVTWV KaI TEAIKWG TNG aywyIiuoTNTAG, BEATIOTOTTOIEITAL.
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80,00%
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40,00% i JuvBuaopog MBR - RO

20,00%

0,00%

AAKoAkOTHTA (Mg/L)

Aldypappa 4. % Atmmopgiwon AAKaAIKOTNTAG ZuvBeTIKoU ACTIKOU ATTORANTOU aTTO
ovoTtnua MBR kai Etreéepyaopévou atrd Zuotnua RO kal cuvoAikr) ATrouegiwon atrd
2uvduaopévn Texviki MBR - RO

210 TTapaTTédvw Sidypauua 4. TTapPoUsIAdeTal N atropEiwon TNG aAKAAIKOTNTOG TOU
ouvBeTikoU attoBAATOU OTnV £€6000 atrd Tov BIO-avTIdOPACTHPA PEMPPAVWV (UTTAE
MTTapa). Emiong, eppaviletal n % emmAéov atmopgiwon NG AAKAAIKOTNTOG TOu
eme€epyaocpévou attoBAfTOU ammd TIG OegapevEG avTioTpo®ng Oopwong (KOKKIvVN
MTTApQ) o€ oxéon Pe Tnv atropgiwon Tou MBR kai T€A0G n OAIKRA artropegiwon Tng
OAKOAIKOTNTOG TOU €TTECEPYAOUEVOU ATTOBANTOU, N OTToid TTAPOUCIAETAl ATTO TNV
ouvduaopévn Texvikih MBR — RO (1Tpdaoivn ypauun) o€ oxX€on hE TO apXIKO OUVOETIKO
atmmopAnTo. Maparnpolpe TTwg N £60d0¢ Tou MBR TTapouacidlel apxikr BeATiwon otnv
atropgiwon NG aAkaAikdTNTag 0 TToo0OTA TEPiTToU 38%. H avriotoixn TiuA NG
aTTopEiwong TNG aAKaAIkOTNTag péow RO va gival kovtd oto 75% o€ oxéon Pe TO
MBR. O ouvdIoop6g Twy dUO TTapatravw HEBOdWY TTapouciace oUuVOAIKY BeATiwon
TNG ATTOMEIWONG TNG AAKAAIKOTNTAG UE YETEG TTOCOCTIAIEG TINEG TTAVW ATTO 84%.

EidIkoTEPa TTapoucidletal n okAnpdtnTa atmmd 219 mg/L , oe MBR 136 mg/L kai o€
RO 34 mg/L . (BA. NMapaptiuaTa A,B, lMNivakeg1,2)

EtTopévwg, PTTOPOUNE VO CUUTTEPAVOUME TTWG €ipaoTe o€ owoTd OpOHOo, KABWG
emBePalwveTal n idIa CUPTTEPIPOPA TTOU TTEPIMEVANE, BIOTI Kal N GAKOAIKOTNTO
eTnpeddeTal ato v 00da TToU TIPOCOECAE.
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8.4. EAgyxo¢ BioAoyika Amraitouusvou Ouyovou (BOD) — Xnuika
Amairoupegvou O§uyovou (COD)

100,00%
89,58%
81,25%

80,00% -

60,00% -
M'EC0S0Gc MBR
E'EC060¢ RO

40,00% - i JuvBuaopog MBR - RO

20,00% -

0,00% -
BOD (mg/L)

Aldypappa 5. % Atropgiwon BOD ZuvBeTikou AcTikou ATTORANTOU aTTd oUCTNHO
MBR ka1 Etregepyaopuévou amd Zuotnua RO kal ouvoAikA Atrousiwon atmd
>uvduaopévn Texviki MBR — RO

2710 TrTApaATTavw didypaupa 5. TTapouaiddeTal n ammopeiwaon Tou BOD Tou ouvBETIKOU
ammoBAATou OTnv £€¢odo amd Tov PBlo-avTidpacTipa HEUPPAVWV (MTTAE pPTTAPQ).
Emiong, epgaviCetal n % emmAéov armougiwon tou BOD Tou emegepyacpévou
atroBARTOU aTrd TIG OEEAUEVEG avTIOTPOPNG OOPWONG (KOKKIVN PTTAPQ) 0€ ox€on ME
Tnv atmopegiwon Tou MBR «kai T€Aog n OAKKA atougiwon Tou BOD TOU
eTTegEpyaouévou atréBANToU, N oTroia TTAPOUCIACETAl ATTO TNV CUVOUACHEVN TEXVIKI)
MBR — RO (mpdoivn ypaupr) oe oxéon HE TO apxIKO OUVOETIKO atrdBAnTO.
Maparnpoupe TWG n €Eodog Tou MBR Trapoucidlel apyxiky PeAtiwon oTtnv
atropgiwon Tou BOD og mmooooTd tepitrou 81%. H avrioTtoixn Ty TNg atropgiwong
Tou BOD péow RO va gival kovtd 010 44% o€ oxéon pe 1o MBR. O cuvdloopog Twv
OUo TTapatmavw PeEBOdwY TTapouciace oUVOAIKA BeATiwon Tng atropciwong Tou BOD
ME péoeg TToooOoTIaIES TIMEG TTAVW aTTd 90%.

EidIkoTEPa TTapouaidletal N okAnpdétnTa atmd 240 mg/L , oe MBR 45 mg/L kai o RO
25 mg/L . (BA. Mapaptiuata A,B, Mivakeg1,2)

EtTopévwg, PTTopouue va CUPTTEPAVOUE TTWG N Asitoupyia Tou MBR cival e§aipeTikn,
KaBwg TTapatnpoupe PeyaAn atroupciwon tou BOD, dnAaAf e€aipeTiki atTopdkpuvon
TOU OpYaVvIKOU @OpTiou, TO OTIOI0 €ival QUTO TTOU ETTNPEACEl TNV TTOOOTNTA TOU
BioAoyikad atraITouphevou oEuyOvou. ZTNV CUVEXEIQ, PE TOV CUVOUACHO TNG TEXVIKAG
RO n atrougiwon tou BOD @Tdvel o¢ TIUEG, TTOU TMOAVWYV va PNV €QTAVE TTOTE TO
MBR.ZUVETTWG, €XOUME TNV BEATIOTN eTTECEPYATIaL.



100,00% 95.24%

92,38%
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20,00% -
0,00% -

COD (mg/L)

Aldypappa 6. % Atopciwon COD ZuvBetikou AoTikou ATToBAnTou atd cuoThua
MBR ka1 Emregepyaopuévou amd Zuotnua RO kail ouvoAiki Atrousiwon atmd
2uvduaopévn Texviki MBR - RO

270 TTapatravw diIdypaupa 6. rapoucidletal n atrougiwon Tou COD Tou ouvBeTIKOU
ammoBAATou OTnv £€¢odo amd Tov PBlo-avTidpaoTipa HEUPPAVWV (MTTAE pPTTAPQ).
Emiong, ep@aviletal n % emmAéov atmopeiwon Tou COD Tou emmegepyacpévou
atroBARTOU atrd TIG OEEAUEVEG aVTIOTPOPNG OOPWONG (KOKKIVN PTTAPQ) 0€ ox€on ME
Tnv atougiwon Tou MBR kai T1é€Aog¢ n oAy armopegiwon tou COD  TOU
eTTegEpyaouévou atéBANToU, N oTroia TTAPOUCIACETAl ATTO TNV CUVOUACHEVN TEXVIKI)
MBR — RO (mpdoivn ypaupr) oe oxéon HE TO apxIKO OUVOETIKO atrdBAnTO.
Maparnpoupe TWG n €€odog Tou MBR Trapoucidlel apyxiky PBeATiwon otnv
atropgiwon Tou COD o€ mooooTd Trepitou 92%. H avrioToixn Tyl TNG atropgiwong
Tou COD péow RO va gival kovtd o1o 37% o€ oxéon pe 1o MBR. O cuvdlaouog Twv
OUo TTapatravw PeBddwv TTapoudiace auvoAikn BeATiwon Tng ammouegiwong Tou COD
ME METEG TTOOOOTIAIES TINEG TTAVW ATTO 95%.

EidIkoTEPQ TTOpoUaIAleTal N okAnpdTNTa atmd 374 mg/L , o MBR 28,5 mg/L kai o€
RO 17,8 mg/L . (BA. Napaptiuata A,B, MNivakeg1,2)

Emopévwg, utmopolpe va oUPTTEPAVOUNE TTWG N AsiToupyia Tou MBR gival e§aipeTikn,
KaBwg TTapatnpouue JeyaAn atmoueiwon Tou COD, dnAaAr e€aipeTikA aTTOpdKpUVON
TOU opyavikoU (OopTiou, TO OTTOIO €ival AUuTO TToU £TTNPEACEl TNV TTOCOTNTA TOU XNUIKA
OTTAITOUMEVOU OCUYOVOU. ZTNV OUVEXEID, ME TOV OUuVvOUAoMPO TnG TexVIKAG RO n
armopeiwon Tou BOD @tavel o¢ TIMEG, TTOU TMOAVWV va PNV €QTAVE TIOTE TO
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MBR.ZuveTTwg, Exoupe v BéATIOTN emegepyaaia.



8.5. EAgyxoc XAwpiovrwv — OAikou Alwrou (TN) — OAikou
Pwopopou (TP) — Nitpikwv (NO3)

100,00% 97,98%
80,00% -
60,00% -
M'EC0S0Gc MBR
E'EC060¢ RO
40,00% - i JuvBuaopog MBR - RO
20,00% -
0,00% -

XAwpovra (mg/L)

Aldypappa 7. % Atropgiwon XAwpiovtwy ZuvBeTikou AcTikou ATTORANTOU atrd
ovoTtnua MBR kai Etreéepyaopévou atrd Zuotnua RO kal cuvoAikr) ATTouegiwon atrd
2uvduaopévn Texviki MBR - RO

210 Tapattdvw SlIdypauua 7. TTApOUCIAETal N ATTOMEIWON TWV XAWPIOVTWY Tou
ouvBeTikoU attoBAATOoU OTnVv £€6000 atrd Tov BI0-avTIdOPACTHPA HEMPPAVWV (UTTAE
MTTdpa). ETmiong, eupgavidetal n % emmAéov ammopgiwon Twv XAwPIGVTWY Tou
emeCepyaocpévou attoBAATOU aTTd TIG OEGAPEVEG QVTIOTPOPNG OOpwong (KOKKIVN
MTTapa) o€ oxéon e Tnv atmougiwon Tou MBR kail TEAOG n OAIKA atrouegiwon Twv
XAWPIOVTWY Tou emreepyacpévou atroBAnTou, n OTroia TTAPOUCIAleTal aTTé TNV
ouvduaopévn Texvikh MBR — RO (1rpdoivn ypauun) o€ ox€on hE TO apxIKO OUVOETIKO
atréBAnTo. Mapatnpouue Twg n £60dog Tou MBR TTapoucidlel apyikr BeATiwon otnv
atropgiwon Twv XAwpldviwv o€ 1TooooTd Trepittou 80%. H avtioToixn TR TG
atropgiwong Twv xAwploviwyv péow RO va eival kovtd oto 90% o€ oxéon e TO
MBR. O cuvdioopog Twy dUo TTapatravw HEBOdwYV TTapouciace oUVOAIKN BeATiwaon
TNG QATTOMEIWONG TWV XAWPIOVTWY PE PETEG TTOOOOTIAIES TIEG TTAVW OTTé 98%.

EidIk6TEPQ TTOpoUaIAleTal N okAnpdTNTa a1md 16,8 mh/L , o MBR 3,27 mg/L kai o€
RO 0,34 mg/L . (BA. Napaptipata A,B, lMNivakeg1,2)

Etopévwg, utmopoUlle va CUUTTEPAVOUNE TTWG PE TNV BoRBeia Tov PIKPOOPYAVIOUWY
EMTEUXONKE XOPAKTNPIOTIKA ATTOMEIWON TWV XAWPIOVTWY, YEYOVOG TTOU €XEl WG
QaTTOTEAECPA TNV TTPOWBONON HIKPOTEPOU QopTiou yia emeéepyaaia amd tTnv RO. Me
TOV TPOTTO aUTO KaBIoToUUE TNV RO ammoTeAEOUATIKOTEPN, auEdvoupe TNV OIGPKEIX
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CWNAG TNG Kal €MTUYXAVOUME Tnv BEATIOTN atropgiwon — oxeddv eEapavion Twv
XAwpI6VTWV.

100,00%
80,00%
60,00% !
'Etobog MBR
H'E¢obog RO
0,
40,00% M TuvSuaopoC MBR - RO
20,00%
0,00%

TN (mg/L)

Aidypappa 8. % Atropgiwon ACwTtou ZuvBeTikou AaTikou ATToBAnTou atrd ouoTnua
MBR kai Ereéepyaopévou atré Zuotnua RO kal cuvoAikr) ATtopgiwon atréd
Zuvduaopévn Texviki MBR - RO

210 TTapatmavw didypauua 8. TTapouaiddeTal n amougiwon Tou TN Tou OUvVBETIKOU
ammoBAATou OTnv £€godo amd Tov PBIo-avTidpaoTipa HEUPPAVWY (MTTAE pPTTAPQ).
Emiong, ep@avitetal n % emmAéov atropgiwon Tou TN TOU emeepyaouévou
atroBARTOU aTrd TIG OEEAUEVEG aVTIOTPOPNG OOPWONG (KOKKIVN PTTAPQ) O€ ox€on ME
TNV atmmougiwon Tou MBR kal TEA0g n oAk atrougiwon Tou TN Tou £TTEgEPYATEVOU
ammopAnTou, n otroia TTapoucidletal ard TNV ouvduacouévn TeExViKl MBR — RO
(TTPpaoIvVN Ypauun) o€ oxéon YE TO apXIKG ouvBeTikd ammoBAnTo. MNMapatnpolue TTwg N
£€€0d0¢ Tou MBR Ttrapouaciadel apxikr) BeATiwon otnv amopegiwon Tou TN o€ TTO000TA
mepitrou 62%. H avrioTtoixn TiuA g amoueiwong Tou TN péow RO va givar kovtd
oto 99% oe oxéon pe 10 MBR. O ouvdiaopog Twv dUo TTapatmavw PeBSdwV
TTapouciace ouvoAKA BeATiwon TnG atropciwong Tou TN pe PEOEG TTOCOOTIAIEG TIUEG
TAavw a1ré 99%.

EidIk6TEPQ TTOpOUCIAleTal N okANPSOTNTA aT1Td 6,29 Mmg/L , o MBR 2,33 mg/L kai o€
RO 0,004 mg/L . (BA. Mapaptrpata A,B, Mivakeg1,2)

Emopévwg, eipaote oe B€0n va OUPTIEPAVOUUE TIWG Yia va @PTACOUPE OTRV
OAOKANPWTIKA QTTOPAKPUVON TOU OAIKOU alwTtou, TOOO ME Tnv TeXvikA MBR
aTTOPaKpPUVONKav oe oXeddv atmoAuTo Babud 10 opyavikd @opTio — TTPWTEIVEG, 600
Kal JE TNV TEXVIKN TNG RO atropakpuvOnkav o€ ammoAuto BaBud 1o dlwTo JeE Hopon



KaBapwv 16viwyv. Me autdv Tov TpdTTO emmTUXaPE oxXeddV 100% armroudkpuvon Tou
OAIKOU alwTou.

100,00% 99,54% 99,77%
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’  Juvbuaopog MBR - RO
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TP (mg/L)

Aldypappa 9. % Atrouciwon Pwopdpou ZuvBeTikoU AcTikoUu ATToBAnToU aTTd
ovoTtnua MBR kai ETreéepyaopévou ammd ZuoTtnua RO kal cuvoAikr) ATropgiwon atmo
2uvduaopévn Texviki MBR - RO

210 TTapatmavw didypaupa 9. apoucidletal n atrougiwon Tou TP Tou OuvBETIKOU
ammoBAATou OTnv £€¢odo ammd Tov PBlo-avTidpaoTipa HEUPPAVWY (MTTAE pPTTAPQ).
Emiong, ep@aviCetal n % emmAéov amopciwon Tou TP TOU emeepyacpuévou
atroBARTOU aTrd TIG OEEAUEVEG aVTIOTPOPNG OOPWONG (KOKKIVN PTTAPQ) 0€ oxéon ME
TNV atmmoueiwon Tou MBR kal TEAOG N OAIKA aTTolgiwon Tou TP Tou €TTegepyacuévou
ammopAnTou, n otroia TTapoucidletal atrd TNV ouvduacouévn TeExVikl MBR — RO
(TTPGoIVN Yypauun) o€ oxéon HE TO apXIKO ouvBeTikd ammoBAnTo. MNMapatnpolue TTwg N
£€€0d0¢ Tou MBR 1rapouciadel apxikn BeATiwon otnv atropegiwon Tou TP o€ TTo000Té
mepirou 99%. H avrioTtoixn Tipf g atopgiwong Tou TP péow RO va eival kovtd
oto 50% oe oxéon pe 10 MBR. O ouvdiaopog Twv dUo TTapatmavw PeBSdwV
TTapouciace ouvoAikr BeATiwon TNG atmmouegiwong Tou TP pe PECES TTOCOOTIAIEG TIMEG
TAavw atrd 99%.

EidIk6TEPQ TTOpoUaIAleTal N okAnpdTNTa a1md 2,19 mg/L , o MBR 0,01 mg/L kai o€
RO 0,005 mg/L . (BA. Mapaptrpata A,B, Mivakeg1,2)

Emopévwg, eipaoTte o€ BEon va CUPTIEPAVOUNE TTWG O OAIKOG QWOPOPOG ATAV UTTO
HOP®r] TTPOOKOAANUEVOG OTIG TTPWTEIVEG, CUVETTWG PE TNV TeXVIKY MBR TTéTUXOQUE
oxed6v OAOKANPWTIKA atropdkpuvon. O ouvduaouog de v Texvikl RO ammAd
TTPOCEPEPE Eva BEATIOTO ATTOTEAEC Q.
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Aldypappa 10. % Atropciwon NiTpikwv ZuvBeTikoU AoTikoU ATTOBAnTOU OTTO
ouoTtnua MBR kai ETre€epyaopévou ammd Zuotnua RO kal guvoAikr) ATrouegiwaon atrd
>uvduaopévn Texviki MBR — RO

210 mapatdvw Oidypaupa 10. TTapoucialetal n amopeiwon Twv NO3  TOUu
ouvBeTikoU attroBAATOoU OTnVv £€60860 atmd TOV PBIO-avTIOPACTHPA PEMPPAVWYV (UTTAE
MTTdpa). Emiong, ep@aviCetar n % em Aéov  ammopciwon Twv NO7; TOU
emmegepyaocpévou attoBAATOU aTTd TIG OEGAPEVEG QVTIOTPOPNG OOpwong (KOKKIVN
MTTapa) o€ oxéon ue TNV atropgiwon Tou MBR kal TEAOG n oAIkr} attopeiwon Twyv NO'3
Tou emmegepyaocpévou atmmOBANToU, N oTToia TTOPOUCIAZeTal ATTd TNV CUVOUOCHEVN
TeXVIKl MBR — RO (1mpdoivn ypaupn) o€ oxéon Pe TO0 apxikd ouveeTikd atrdBAnTO.
Maparnpoupe TWG n €Eodog Tou MBR Trapoucidler apyxiky PeAtiwon oTtnv
atropgiwon Twv NO'3 o€ TToo0OTA TTEPITTOU 47%. H avtioToixn Tiur TG aTropgiwong
Twv NO; péow RO va gival kovrd 010 91% o€ oxéon pe 1o MBR. O ouvdiaopog Twv
oUo TTapatavw PeBOdwyv TTapouadiace ouvoAikh BeATiwon TG ammopeiwong Twv NO';
ME MEOEG TTOOOOTIAIEG TINEG TTAVW ATTO 95%.

Eidikétepa TrTapoucidletal n okAnpétnTa amo 0,425 mg/L , oe MBR 0,225 mg/L kai
oe RO 0,02 mg/L . (BA. Napaptipata A,B, Mivakeg1,2)

ETTopévwg, uTTopoUE va CUUTTEPAVOUUE TTWG KE TNV aTTOIKOOOUNON TG OPYAVIKAG
UANG KaTd TNV £TTECEPYATia TOU UypoU atroBANTOU PE TNV TEXVIKA Tou MBR treTUXape
MIO XOpaKTNPIOTIKA atrougiwon. Evw, oTnv ouvéxeia ye Tov ouvOuaoud TnG TEXVIKAG
NG RO TTETUXAMUE ATTOPAKPUVON TWV VITPIKWY TTOU EJPAVICOVTAV UE TV HOPPT TWV



IOVTWY KOI GUVETTWG TO OTTOTEAEC A aTTO TNV BEATIOTN £TTECEPYATia TOU UYPOU
atroBAATOU ATAV ECAIPETIKA IKAVOTTOINTIKO.
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. 2YMNEPAZMATA - MPOOIMNTIKEZ

Avakedalalwvovtac, avapopLkd LE TO amOBANTO TOU MOPACKEUACULE KOL EMEEEPYAOTTNKE
oo ToV oUVOUAOHO TwV TEXVIKWY MBR kot RO gAéy€ae TIC TTAPOUETPOUG LLE TIG AVAAUTLKEG
pneBOSOUC KalL Ta Gpyava TIOU TTAPOUGLA{OVTOL CUVOTIKA 0ToV akoAouBo mivaka :

Mivakag 1 : AvaAutikéc MéBobol — Opyava — Mapapetpol EAéyxou

HAekTpoueTpikég MEBodOI

Ommikég MéBodol

, i AuTtouartog @o)\sgopsTpo PaAoPATOPWTOUETPO OeppoavTidpaoTipag
AYWYIPOPETPO AuTtéuartog , Turbiquant
, TITA0BOTNG Hach Merk TR Hach —
Mettler Toledo TiTA0dOTNG 1100R
Hanna 320 Lange
2KANpOTNTO X
OoAdTnTO X
AAkaAikOTNTA X
Aywyiuotnta
COD, BOD X X
XAwpiovta
OAIk6 ACwTo
OAIKOG
. X X
Pwopdpog
NiTpIKG X X
JTNV CUVEXELQ, TOL AMOTEAECHATA ATIO TO APXLKO amoBAnTo, tnVv enefepyacia and MBR kal
v enefepyaoia NG ouvduaopévng texVikNg MBR kat RO cuykplvopeva e thv vopoBeaia
napouaotalovtal otov akéAouBo mivaka.
, Amoteléopata Anorek&zcuaw
, Amoteléopata , Enelepyaciog pe v
Nopobeoio , Enegepyaciog pe v , ,
AmofAntov T © MBR Yvvdvacpévn Teyvienm
AR MBR & RO
YxkAnpotnta 60-150 ppm 62.2 ppm 28.2 ppm 9 ppm
®olotnTO <1NTU 19.71 NTU 0.51 NTU 0.24 NTU
, 50 - 1500 pS/cm moco
Ayoyywodmo 650 Gpdevon 581 uS/cm 358 uS/cm 48 uS/cm
AlkolkoTnTa - 219 mg/L 136 mg/L 34 mg/L
BOD <25 mg/L 240 mg/L 45 mg/L 25 mg/L
COD <125 mg/L 374 mg/L 28.5 mg/L 17.8 mg/L
25 -250 mg/L moowo
Cr >200 dvopeveic 16.8 mg/L 3.27 mg/L 0.34 mg/L
EMATOCELG
TN <1 6.29 mg/L 2.33 mg/L 0.004 mg/L
5—100 <5000 mg/L
TP <40 2.19 mg/L 0.01 mg/L 0.005 mg/L
2<
NO; <50 295”_‘5’80‘““0 0.425 mg/L 0.225 mg/L 0.02 mg/L




'OnMwe, LMOPOUUE VO TTIAPATNPHOOULE LE TNV XPrON TNG TEXVIKAG Tou MBR srutuyaue
XQPOKTNPLOTIKN BEATIWON TWV MAPAUETPWYV TIOU EAEYEQUE. T€ TTOANEG OO TG OTIOLEG TO
enefepyacpévo anopAnto mAnpouoe Tig mpodlaypadEg Tng vopobeoiag.

JTNV OUVEXELQ, Pe Tov cuvduaoud Kal tng RO mapatnpoUpe mwe to anoPAnTo embExeTal
ULo TtepaLTEPW PBeATiwon avadopLKa e TIG TAPAUETPOUC TTou eAEyEapLe. MO CUYKEKPLUEVQ,
n amnopelwon mou mapatnpnOnke o€ APKETEG MEPUTTWOELG TAUTILOTAV [LE OXESOV
oAokAnpwTIkA €€AAsLPN TL.X. OALKO AlWwTO. EMOPEVWC, ETUTUXAUETLUEG TIOU TILBOVWY TOTE val
pnv ébtave amo Hovn NG N Xpron tng TeEXVIKNG enetepyaoiag tou MBR Kal cuvenwg
TANpPE(TAL KOO KAL TO TILO QUCTNPO OPLOo TNG VopoBeoiag.

Odeiloupe va umoypappicoupe akopa nwe n BeAtiwon Tou amoPfAATOU Ao TNV TEXVLKI TOU
MBR cUMBAAAEL TOOO OTNV AoSOTIKOTEPN AELTOUpYia TNG TEXVLKAG TNG RO, 600 Kol oTnV
auénon tou xpoévou {wng Tnc.

To vepO TOU TAPAYETOL OO TV eMe€epyacio auth elval TeAelwg KaBapo Kot TANpel kaBe
npodlaypadn tng vouobeoiag. Eival katahAnAo yia apdeuon kot ue KatdAAnAn enefepyaocia
£XEL TNV SUVOTOTNTO VO LETATPATIEL KOLL OE TIOCLUO.

Emouévwe, To cuotnua enetepyoaociag vypwv anofAntwv pe cuvduacuo MBR kat RO
KplveTal €0PETIKA QMOTEAEGUATLKO.

OL TIPOOTIKEG TOU CUOTAHATOG 0UTOU €ival oL akOAOUBEG :

e  Xpron yla mapaoKeUN TIOGLUOU veEpPOU

o Xpnon yla enegepyaoia e€ALPETIKA LOAUCUEVWVY ATIOBANTWV TL.X. BLOUNXOVIKWV.
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MNAPAPTHMATA

A.Quaikoxnuikd XapaktnpioTiké Biopdlag

Nivakag 1. Napduerpol MeTpRoswy

AtroBARTou 2ZKAnpoOTNTA (Pppm) OO0ASTNTA (FNU) Aywyipérnta (uS/cm) AAkaAikéTnTa (mg/L) XAwpiévra (mg/L) BOD (mg/L) COD (m
YTmepkeipyevo 2h Agiypa 1 62,00 19,71 581,00 219,00 16,80 240,00 374,0
‘E€od0g MBR

OuoyevoTroinuévo (4 pepppavwv)
‘E€0d0g B (N)

‘E€odog A (KH)

‘E€odog I (K)

‘E€0d0¢ A (S)




B.XapaktnpioTikd Etreéepyacpévou AtoArRTou ATt Zuvduaoud MBR-RO

Nivakag 2. NapdpeTpol MeTposwyv

Aegapevi 1200 It \ ZkAnpoTnTa (ppm) OoAdéTnTa (FNU) Aywyipétnra (uS/cm) AAkaAikétnTa (mg/L) XAwpiévra (mg/L) BOD (mg/L) COD (mg/L) TN (mg
OpoyevoTroinuévo 13,60 0,47 417,00 210,00 3,05 31,50 22,50 0,79
- 21,3 0,70:

‘E€o80¢ RO |
Ouoyevotroinuévo 1

Opoyevowonpévot | - - - - -

OuoyevoTroinuévo 2

ATTOBANTO 1

ATI6BANTO 1 - - - - |

AToBANTO 2




