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[TEPIAHYH

‘Eva and 1o peyaidtepa mpoPfAnuoata mov oaviipetoniler nom n
nToykoéoulo KowoTNnTa, Kol Tov ot mpoPAEyeElg ava@épovv OTL
npokeltal va avénbel €éviova T1g emdueveg dekaetieg, €ival avto
g €AAelyng  woOopov  vepov. Katt  tétoto  pmopei  va
OVTILETOTIGTEL PE TNV emavaypnotlponoinon vdédtov pe TpoéMO
AGPOUAN yia TN dnuocila vyeio Kol HE YVOUOVO TAVTIO TNV TOLOTNTO
Cong.

To ovotnuo MBR (MembraneBioReactor) vmdéoyetar Adoelg yia
v emeepyacioa vATOV, 10taiTeEpA 0€ UIKPEC EMAPYLOKEG TOAELG
Kol x®pltd OTOV Ol TOGOTNTEC TOV AVUATOV €ival TEPLOPLOUEVEC.
Alvelr Moelc oe mpoPAquata OT®G AoyNUeG OGUEG Kal €Yl VYNAEG
am0d6cEL;. ZaP®C LTAPYOLY KOl UELOVEKTAUATA OT®OC TO LYNAO
KOGTOG, M avAayk”n €£e1d01KEVUEVOV TPOCO®TIKOD Yia TNV AgLTovpyia
TOVL Kol M €AAeLy”M gpevvoOV Tov va gEaceaiilel Tnv and6doocn TOVL.
Me tnv mdpodo tov ypOvov OU®G AVTA Ta pelovekTNHATA delyvouV
va e§aleipovTat.

To ocvvBetikd amoPfAnta eival to tpdTo PARULA Yo TN LEAETN €VOC
niAoTikoV Proavtidpoacthipa emefepyaciac Avudtov. H mapovoa
epyocio acyoAeitar kvpiwg pe tnv mpoomdbeta TAPAGKEVNG €VOC
AVIITPOCOTEVTIKOV ovvheTikod amoBfAntov, mov va mwpocopoldlet
TN obvotoacn &vog aAnBivov amoPfAntov. Emiong epevvd v
CVVINPNON TOL HE TG HeEBOIOVE TG YVOENG KAl TG Onpiovpyiag
6&wvov mepifariovtog, ®ote To amOPANTO va £yel mdvtote ctabepn
cvoTacn KaTd TNV €16000 TOVL 6T0 VO perétn cvotnuo MBR.

XpnoipomonOnkav availvtikég TEYVIKESG Yylio TOV EAEYYO TOV
ocvvOetikod amofAntov. Xvykekpipéva mn  otabepdtntd  TOVL
petpndnke ce 6povg COD, dtaivtov COD, oAikov alwtov, pH xat
ayoyipotntag. Toa amoteAéopata kpiOnkav apketd 1KavVOTOINTIKE
yio TNV ouvvihipnon tov cvvletikov pe 1N péBodo tng yovéng oe
drapxeta prog €Pdopadag. ‘Etor pmopei va mapaockevdletatl
anoBAnto pia gopd tnv gfdopndda kat 6L 6 kabnuepivny Pdon yia
T1G avdykeg Agttovpyiog tng povadog MBR.
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[TPOAOI'OXZ

H mapovoa epyacio mov ekmoviOnke Koatd TO aKOONMUOIKO €TOG
2013-2014 amotelel TNV SIMAOUATIKY HLOV €pyacia .

H e&xmovnon g mapovocag vAomoimbnke o©Tt0o €pyacThplo
AvaAivTikng ynpuetag tg ZxoAng Xnuikov Mnyavikdv tov EOvikod
MetooBrov I[ToAvteyveiovn.

Oa MBera va gvyaplotTiom OBepud 6covg otdbnkav dimAa pov pe
kabe tpdémo kol pe Pondnoav oTNV OAOKANPWOGN TNG MAPOVGAC
OIMAOUATIKNG epyaciag.

[dtaitepa amevBOVO £€va peydAo evyaploT® otov emiPfAémovia
koOnyntq k. NikdéAoo Tlaptln yia tnv avédbeon tov €&aipetikd
evotapépovtoc Bépatog, v KkabBodnynon tov, Kol TG TOAVTUIHEC
Kotevbhvoelg mov pov mapeiyxe oe OAN TN S1dpKeElad EKTOVNONG TNG
d1mA®paTikng pov gpyaciac. Eniong Oa n0ela va gvyapiotiom tov
vroynolo d1ddktopa k. Kovotaviivo Xat{nkovetavtivov yia tnv
apéprotn Ponberd tov kB’ OAN TN drdpkelda €KTOVNONG TNG
OITA®UOATIKNG epyaciag.
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EIXATQI'H

To vepd eivalr moAVvTIUNG onupacioag ovcia Yo tov dvOpowmo,
dedopnévov 0Tl 0 AvOPOTIVOC OPYAVIGUOGC OEV AVTIEYEL TAVE ATO [l
efdopndda yopig avtd. X1n dekaetia tov 1950, poévo mévte yopeg
avtipetonilov mpoOPANUO emdpKeElag VEPOV, AAALA ©0TO TEAOG TNG
dexaetiag tov 1990 eiyav ocofapd mpoéPAnua 26 yopeg upe
nAnbvopd maveo and 300 exatoppvpra. Ot mpoPAréyerg yia to 2050
deiyvovv 6t1 66 ydpeg nue tAnbvopd mepimov ta 2/3 TOLV GLVOALKOD
tAnOvopov g yne Ba epgaviCovv coPapd mpoPfAnuata EArelyng
vepov. H tavtdypovn avénomn tov mAnbvopod Tov TAGAVATN KOl O
TEPLOPLOUOG TOV TNYOV KATAAANAOL vEpOL (N avénon tng {ntnong
T0V veEPOU gival katd HEco Opo TPELS POPEG MO YPNYopMm ATO TNV
avénon tov mwANOBvopov) 1660 yia mOHoM, 600 Kol OAEC TIC GAAEG
amoapoiTnTeg YXPNOELS TOL, ONUIOVPYEL TNV VAOYPEMGT O©TINV
noykdéoputa Kowvoetnta voa O0&l ovtoOV TOoV WOAVTINO TOPO HE TNV
TPETOVO A TPOGOYN.

‘Evac xdtoikog tov VvOTIOV MUILCEALPiOL KOATAVAADOVEL TeEPimOv
15-50 Aitpa vepod nv nuépa, evd £€vag HEGOG KATOLKOG TOV
Bopeiov nuiceatpiov €xer péon katavdiowon vepod and 150 Aitpa
nuepnoing ta omoio yivovtatr 500, av mpoctefovVv o1 avAayKeEG TNG
Blounxaviocg[l]. oppovea pe tnv épevva g UNESCO mov
npaypatonotOnke 1o 2003 yia ta maykdéopio amobBépata vepov,
oTlg mpooeyeig dexkaetieg M KaTd KEQPAANV MOGOHTNTA VEPOV GE
noykoéouto eninedo avapuévetal va perowbel katd 30%.

Ola avtd oavopévetar voa mpokaAécovv mpofAnpata dta@dpwoVv
eKebdvoewv otov maykKoéopito mAnOBvopd (dlya, acBéveileg, xKakm
vytewvn, EAAelyn Tpoeng), kot avalntovvtatr tpémotl T6GO yio TNV
GupAvvVon TOV EMATOCE®V TOV TOPATAVEO®, OCO KOl ylo TNV
OVGLOGTIKN OVIIHETOTIGT TOV TPOPANUATOC.

Eivatr efoaipetikd onpoavtikd 611 onuepa 1o 80% mepimov tov
dtafécipov mOGIHOL VveEPOD O©TOV TWAAVNTN YPNOLUOTOLEITAL OTN
vyeopyia, to 8% o1n Prounyavia xatr povo 10% mpoopiletar yia
olKloK”n koatavaAiwon. Av dg, AdPoovpe vm’ OSyn pog OtTL Ol
cvyypovec nébodotr kabapiopov pumopovv va cVUPdAlovv ®ote va
petwBodv ot avaykeg yia vepd otn yeopylo xkatd 10-50%, o1n
Brounyavia xatd 40-90% xatr otig moOAelg katd to 1/3 yopic
vrofBifaocn tov ProTikoV EMMESOV, GLUTEPAIVOLUE TNV TEPAGTLA
onpacia mwov €yovv, kat mov OBa €yovv oto HEAAOV, ol péBodot
avtoi. Eivatr ovoiwdeg Aowmdv yia tnv emifioon tov avlpodmivov
gtdovg, vo yivouv oCVGTNUATIKEG KOl OLOTNPE ETICTNUOVIKEG
peréteg yia tnv PeAtiotonoinon avtdv tov uedodomv.
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To vepd amoteiel oTpatnylkng onuaciog ayabo avd tnv venito
kot 0o amoteAécelr oirtia yio TWOAAEG mOAlLTikKEG Odlevéfelg kat
miboavdg akopo kot €vomieg ovppaéerg.  XapOKTINPLOTIKO
nopadetypo omoterel to oxédl0 yia YTIGLUO @PAYHATOG GTOVG
notapovg Tiypn kot Evepdatn amd nv Tovpkia (IIpodypappa
NotioavatoAlkng AvatoAiiag) mov Koatd To mapeABov odnynce tnv
Yvpia kat 1o Ipdx va drtoapaptvopnbodv evioveog otnv Tovpkikng
KvBépvnomn, o10tL 10 Qpayna OBa mepioépile T amobépata vepov
mov 0o katéAnyav o’ avtéc Tig YOpeg. To mpdypappa avtod dev
€xel akoOpa oAokAnpwbOel AOdyw dtakomnNg TG XPNUATOOOHTNONG TOV
épyov and tnv IMaykoopia Tpdanela €& airtiag TnNg Un LVITOYPAONG
OPLOTIKNG CVHQ®ViIaG HETAED TOV TPLOV Kparo')v.[l]

[ToAArol avaivtég éxovv mpoPAréyet 611 10 k0Bapd vepd Ba yiver to
netpélato Tov UEAAOVTOC. Me avtd tOo Oedouévo, YOPEC TOVL
Apxtikod KvkAiov 0nmwg o Kavaddg kar n Poocia pe tnv mayouévn
Zifnpla, drabBétovrtag tepdotia kot tAcovalovta anoBépata vepov,
avapévetatl va avappiynbodv otkovourkd, avtoyovi{OLeEVESG TIG T1O
ntAovoleg xopeg tov wAavntn (Hvopéveg IMoiiteieg tng Apepixng,
Kiva, Evporaikn Evoon).

Xtnv katevBovvon tng d1aTNPNoNG TS VEIGTANEVNG TOLOTNTAS TOV
Yodatov kabdg xat tng Peitimong avinig, ot KLPEPVNGELS TOV
KpatoOv kot otagopot dieBveig opyaviopoi €yovv GLGTNCEL Kal
npoteivel oOtdoopeg peBoddovg KAl TWPAKTIKEG, TOGO Yld TOV
kKoBoapiopd Tov voatikOv tépov and kabe avlOpomivn enifdapvvon,
600 KOl Yyl TNV 010TiCTOCN, UE EMIGTNUOVIKE péoa, TNnG akpifoig
cvotacNG KAl moldtntag tov voatwov. Xt1¢ Hvopéveg Iloiiteieg
¢ Apepikng, péoo g E.P.A., xar otnv Evpomnaikn Evoon,
pécw tov ZvpPoviiov tng Evponng, éxel kabopiotel cvykekpiuévo
voulkd mAaicto Yo v mwpoctacioa Tov Yodtov anmd kabe
eMPapvVvTIKTY avlpomivn dpactnptrotnta Kot yio ™mv
OTOTEAECHATIKY Otayxeipionl 1ovg, «KabBbdg emionuo 710 vepd
avtipetonifetar o¢ péylotn maykOopio KAnNpovoutrd kot Oyl g
EULTOPLKO TTPOTOV.
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OEQPHTIKO MEPOX

KED®AAAIO 1 — POmavon kot poéAvven vepon

Me tov 6po "POmavon" voeital omotadnmote glcaymyn 1 otacmopd
oto mepifdiiov (aépag, vepd, £€dapog) eite:

1) evboe®V KAl OVOLOV GE CVYKEVIPMOGELS UPKETH LEYAAEC DOTE
va koaBictobv PAaPepécg, emikivovveg kot To&lkég yia TOV
dvlpomo «kabog emiong kot kavég va  dtatapdEovv
avemavopbwta pia 1coppomia.

2) evépyetag 0mwg Beppudtnta, opog 1 B6pvpoc.

Me tov 6po "MoOAvvon" voeital omolodNTOTE E10AY®OYN N OLOGTOPE
oTO neplfariov (aépac, vepPO, £00p0g) noboyovov
LIKPOOPYOAVICULADOV GE GCULYKEVIPMGELS OPKETA HEYAAEC DOTE Vv
KoB1oTo0V emikivovveg yia tov avBpomo N 1kavéG va dtatapdEovv
avenravopbwta pia tcoppomnia.

Ot mapandveo opiopoi eivatr yevikoi xat a@opovv OAa to &€1dm
pvrtavong. Epeic Ba acyoAnBovpue pe ta vypd andéPAnta to omoia
amoteAoVV ofpepa pio amd TIC KLPLOTEPES TMNYEG POTOVONG KOl
poivvong tov mepifdirovtog. Ta vypd amdéPfAnta amoteAovvial
katd 99,9% oamd vepd to omoio £€xer ypnoipomoinbei amd TOV
avOpomo, eite ot11c ocvvnbiopéveg olkiakéc ypnoeltg (mAvoluo,
koBaprétnta), eite otig Prounyavikég mapayoylkés dtadilkociec,
LE OMOTEAECHO VA £€YEL VTOGTEL GNUAVTIKY TOl0TIKN vwofdOuion.
H vrnoBaBpion avty oeeiretar oto yeyovdg, 0Tt Katd TN YXPNOoN
TOV, TO VEPO YiVETOL OMOOEKTNG TOAADV YNUIKOV Kdal BLOAOYIK®V
nopanpoidéviov, mN amdéppiyn TV omoiwv oto wepLPAAAiov
onprovpyel tAnbopa tepifailoviik®V TpofAnpbTov.

Toa vypd andBAnta dev eivatl timota GAAo mapd vepd to omoio €yet
xpnotpononbei and tov dvBpwmo ce pra tAnbopa epappoynv. O1
KOpLeg mNYEG TPOEAEVGNG TOVG €ival Ol KATOLKIES, TA 1OPVUATH KOl
o1 01dpopec eumopikég katl frounyovikég eykatactdoelg. H €viovn
ocvykévipowon mwANOvop®V oTta acTIKA KEVIpO Kalt M payodoia
Bropunyavikn avantvén o00NYyNCE GE VLMEPKATAVAA®GN VEPOL amod
Tov Gvlpomo kot & Tayeiod HETATPONMY TOV TWOAVTILOV OVTOV
ayabov, {cwg TOoL WOAVTINOTEPOV O©TOV TWAAVNATYN, G& «PPpOULKO
vepO» dnAadn oe andPfAnto.

Toa vypd andPAnTa TEPLEXOVY PVTAVTIIKES KOL LOAVGUATIKES OVGIEG
kot n an’ gvbeiag 60140eon tovg o évav evoiko, cvviBwg vodTivo
OTOOEKTN, €YKLHOVEL KIvdOVOVG TOGO Ylio TOV OMOJEKTN OCO KOl
yia ta vrorowma Eufra 6vta, Kvpiowg Opwg yia tov avlhpwmo.
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Mo v mpooctacio tov meptfdiiovtog Kat tng dmuoéotlag vyeiog
eivalr amapaitnteg o1 OEUEAIDOEL YVOGELS TOV YOPAKTINPLOTIKAV
TOV VYpOV amoPfANTOV, TNG €nidpacng Tovg 610 mepifdirov, TOV
nebodomv emefepyocioag MOV UTOPOVV VA EQAPUOGTOVV Yylo TNV
ATOUAKPLVOT Kol TNV €E0VOETEPMOGN AVTOV TMOV GLOTATIKOV KOl
Tov pefdoov yia tnv aflomoinom N TNV aceaAn oitabeon TV
OTEPEDV MOV TOPAYOVTAL KATA TNV ene&epyacia TOVG.

1.1 Ilyyég pvmavong

Znuetakés mnyés pomavong yapakinpifovratr OAeg ot mwnyéG MOV
ekBaiilovv pvmovg ce eviomiouévo onueia. Avtd eivoar ta axpa
AYyOYOV, TAEPOV N OTOYETEVTIKOV OIKTOOV MOV KOATOUANYOLV GE
VOATIVOVG OTMOOEKTEG. X€ AVTN TNV katnyopio tagivopovviatr ot
Brounyavikég povadec, ot povdadeg emefepyaciac ALVUATOV 7OV
amopakpOvovy pépog TV POTOV, EVEPYA N EYKATAAELUpEVA
opvyeia, metpelatonnyég «Kat tavkep. Emetdn Ppiockovtoar og
cvykekpipévo pnépog, cvvinlmc ce actikég meployég, eival oyeTIKA
€EVKOAOG O EVTOMIGUOGC TOVLG KOl KaTd cvvémela N wapakoAovOnon
TOVG.

Mn onuetaxéc mnyéc pomaveng eivalr nmy€g o1 omoieg dev givat
dvvatdv va evtomicToVV 6 kavéva €101kd onueio anoppong. Eivar
ocvvnOmc peydiec meplox€g MOV PLTOIVOVYV TO VEPO UE EMLOOAVELAKT
amToppon, vmedapia pon M oamdbeomn otnv atpdcoaipa. TEtotreg
elvatl, yio mapddetypa, ot aToppoés YNUIKOV GTU EXLOAVELAKO VEPQ
Kot 1 dtappon Tovs 610 £0apog péca amd yopheia, vAotounuéva
daomn, O6poépovg kot amoyetevoelg. Extipdtar 0Tl 08 yOpeEg UE
QYPOTIKN WAPAY®YN M YEOPYLKN pOTAVGN, VIO TN HOPON GTEPEDV
anofécemv, avépyYovVoOV ATAGUATOV, KOTPLAG, AAATOV OLAAVUEVEOV
0TO VEPO GPOEVONG KOl TOPACLITOKTOVOV, €ivatl vaevBovvn yia Tadve
and 1o 60% TOV GLVVOALKOV PUTEOV WOV GTAVOLV CE MWOTAULO KOl
AMpveg. O éleyyxoc tng pdvmavong avtod TOov TUTWOL €ival TOAV
dvoyepng, emeldn eivar OVGKOAO Vo  EVIOWMIGTOVV Ol TOGO
O1aQOPETIKEG KAl OLECTOPUEVES TNYEG POTAVONG.
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1.2 Howotika yopokTypioTIKd VOATIKOV ATOLINTMOV

Toa vypd aoctikd andéPAnta mepléyovv KLPIOG OPYAVIKEG OVGIEC
(voatavOpakeg, mpwteiveg, Aimm, €Aata, QEOAIVOAEG, EMQAVELAKA
toclevepyéc ovoieg), avopyavec ovoieg (alwto, ¢@oOcQOpO,
dtapopa drota), Kot dtdpopa oteped. Ilepiéyovv emiong ovoieg ot
omoieg Ppiockovtar o& KOAAOELWd| MHOPON, UIKPOOPYOVIGUOVG,
t0§1kég ovoieg, METAALO, 1yvootolyeio kKoaOMdC Kot OtaAvpéva
aépla, O6mTowg appovia (NHsz), vopobeto (H2S) «x.4.

Ot ovoieg avtég yapaktnpilovtal g PLTAVIEG TOV VEPOD KOl TOVL
nepifdiiovtog yevikdtepa. H enelepyacio tov vypov anofAntov
elivar amapaitntn, emifaiietar and tn voupobecio xatr octoyevel
otnNV €£0VOETEPMON KAl TNV ATOUAKPLVON AVTAOV TOV PLTAVTIOV.

Ot pOmot Tov vepov dtakpivovtal oE:
e cvpPatikovg,
e un ocvpPatikovg,
e Oepuikovg kat

e pUmovS (LOAVVTEG) amd pikpoOPra.

2tov¢ ovufatikods pvTOvS OVAKOLY OVOIEG MOV TPOEPYOVTAL ATO
avlpomoyeveig dpactnplrotntes Omwg opyavikny VAN (opyoavikég
ovciec), svdoslg tov aldtov (appoviekd NHz*, vitpddn NO,,
vitpikd aAoto NO3'), evdcelg Tov gocspdpov (Kvplowg pocpopikd
arato PO4Y).

2tovg un ovufotikodg povmovs TOL VeEPOVL meplhapufdavovroar Ta
Bapéa pétaira (Cd, Cr, Hg, Pb, Ni, Cu, Zn, x.A.mw.), 01 TOEIKEG
0pYOVIKEC EVDGELG KAl ovoieg Omwg to apoevikd (As), ta Berovya
(S27), ta xkvaviovya (CN') katr ta podievepyd vAiika. Ot to&ikéc
opyovikéc evdoelg €ival ovoieg ol omoieg €yovv cvvtebel and tov
avBpomo yia dtapopeg xpNoeElg. Lmovdaldtepec an’ avTEC €ival Ta
nopacitoktoédva, To eviopoktova, to (ilavioktoOva, TOo omoia
KOTAANYOLV GTO VEPO AOY® TNG gvpeiog xpNonNg Tovg 6Tn Yempylia
Kat otn PBrounyavia, ot 6to&iveg, o1t omoileg mapdyovtal kel 6mov
VTApYOoVV KOVGELG N OlEpyaciec HUE YAdpPLo, oL vVApoyovavOpaKeC
TOVL netperaiov, o1 YAoptopévolr  vopoyovdavOpakec, T
TOAVYAOpLOUEVO dtpatvoiia (PCB’s), o1 QOlLVOAEG, ot
nToAvKVKALKOl oapopatikoli vopoyovavOpaxkeg (PAH’s) kot 1o
tpraroyovopefavia (Tri-Halo-Methanes, THM), ta omoia cvvhbmg
oynuotifovrtatr Katd TNV TPOAMOAVHOVGN TOL  VEPOV, TNV
ATOAVHLAVOT TOV VYPOV ATOPANTOV K.A.T.

H Oepuixn pomaven tov vepoL mpoépyetal kvpiowg and 1o Oepud
amofAnta Prounyaviov kot pmopel va mpokaiécer avEmon NG
Oepuokpaciag tov vepold €VAG OUVGLKOV OAMOOEKTN ONULOVPYDVTOG
dVoAPECTEG KOl UM  OVEKTEC  KOATOGTAGELS OTO  VOOTLKO
0lKOGUG TN LA,
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2tovg uoivvrég (uikpofia) mepihopPavovtal dtdeopotr maboyovol
piKkpoopyaviopoi mov HUTOPOVV VO TPOKAAEGOVYV HOAVOUOATIKEG
acBévelec otov AvOpwmo aird xal ota (oa.

[Tivaxog 1: Pomavon kot poAvven vepof)[z].

Ponraven — Emifapoventov vepod e DAy i evépyeia Méivvon -
Empopovon ue
raboyovovg
UIKPOOPYOVIGUODS

Yoppatikoi Mn ovppoatikoi pomor | Ogppikn) Mukpoopyavicpoi

poTOoL poTavon

Opyavikn OAn Bopud pétaria Ioi

Evooelg oV | To&ikég opyavikég Baxtmpua

aldtou(NHy', EVOOELG

NGz, NOs) Z1{ovioKTOVa,

Evtopoktova,
[Mapacitoktdva,
Awo&ivec,
Ddoavorec,
XAopoQatvOAES,
Xiopropévor HC,
Oepud
THM, amoPAnTa vepa
[ToAvyropropéva Propmyovidv
dwpawvora (PCB),
[ToAvapopoatucol
v3poyovavOpaKeS
(PAH)

Evooelg 0V | Apoeviko (AS) Mobknteg

005popov (POLY)

Osovya (S2) IMpwtolwa
Kvaviodya (CN) "EApuvOeg
Padievepyd otoryeia

Enetdn mpaktikd Kot owkovoprtkd eivar addvatn n  akpifng
aVAAVGT TOV HOAVGUEVOV VEPOD GE GLYKEKPLUEVOVG PUTOVS, £YOVV
EMIKPOATNGEL KAMTOLOL GULYKEKPLUEVO TOLOTIKA yapoktnpiotika. O
TPpocdloplopndg Kol 1N OLVEYNG TWapakoAovONGm  avTOV  TOV
YOPOAKTINPLOTIKOV TOV  VYpOV dAToPBANTOV  €ival  OTOAVTOG
amapaitnTog mpoKeIRévoy va KaBoplotovv ta 6T1ddla kat o fabuog
enefepyaciog Tovg kat va eheyybel n enitevén TOV 6TOYOV KAl TOV
OATALTNCE®V Yld TNV Ac@OAN d100ecn TOVG 6TO MWEPLPAAAOV.
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Eival 0e emiotnpovikd amodektd To YEYOVOG OTL M pvOULIGN aLVTOV
TOV TapapéTpov apkel yia va yvopilovpe Tt cvpPaivel ota vdata
yopic va Eéovue axkpifdg TOVE OVYKEKPLUEVOLSG PUTOVG TOV
neptéyovv.Ta yxoapakTnploTikKd aVTO KOTOTAGGOVIOL GE QUOIKA,
XNUIKe Kot fioloyikd:

PUoLKA YOPOUKTNPLOTIKA TOV VYPOV OTOPANTOV

Oeppokpocia: ENUAVIIKN TAPAULETPOS Y10 TO GYESLACUO KAl
™ Aettovpyia TOV Broroyikaov OlEPYACLOV oTLG
Eyxataoctdoeic Eneéepyaciag Avpdtov.

Ayoyipétnta: Ilapdpetpoc pe TNV omoio OATOTIHATOL N
TOo1OTNTO TNG EMEEEPYUGUEVNG EKPONG, ELOLKA Ylo YE®PYLKNY
xpnon.

Oorotnta: Ilapdpuetpog pe TNV omoia AmOTIHATAL | TOLOTNTO
NG EKPONG.

Aamepatotnta: Ilapdpetpog pe tnv omoio amotipdtor m
To1oTNTO TNG EKPONG yia amoAbpavon pe UV.

Xpopa: (Avoytd xkaeé, ykpt, povpo). Ilapdapetpog pe v
omoio oamoTIpHdTal M KATACTOGN TOV ALUATOV, ONA0ON
epéoxka Avpata | AVPOTE TOV £€Y0VV VTOGTEL oNYT.

Oopn: Ilapdpetpog pe tnv omoia kabopiletar €dv o1 0oGHEG
amoTeA0VV TPOPAN Q.

Ytepeég ovoigg: (Atwpovpeveg, Emniéovoeg,
Kafildvovoeg, AdidAvteg, AtaAvpuéveg) Kol KOTOAVOUN
peyébove copatidioyv.

Xnpuika (avopyava) YOPpoKTNPLOTIKE TOV vVYpAOV amofAfNTOV

pH: To pétpo ™g o&VTNTOC N TNG GAKAALKOTNTOG TOV VYPOV
anoBANTOV.

Xrioprovya: Ilopapetpog yia tnv eKTigmon Tng molOTNTOG
™™g emegepyaocpnévng EKPONG, gL01K A yia ™mv
gmavaypnoiponoinon yio yeopyltkn ypnon (dpdevon).

AloTov)eg evooelg: XpNolpuomolovvial ®¢ METPO  TNG
ntapovoiag OpentikodOv ocvotatikdv kabBadg kar tov Pabuov
antocvvleong ota vypd amdfAnta. Otr o&eldowuéveg popeég
puropovv va Anebovdv ¢ pétpo tov BabBupov ofeidmwonc.

= E)levOepn appovia (NHgY)
= Opyavikd alwTto

= Alwto Kjeldahl

= Nutpddn (NO3)

= Nutpikd (NO3’)
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DPwcPoplkég EVAOOELG: XpNo1LULOMTO1loVVTUl  ®G nETPO
TapovVoiag TOV OPENTIKOV CVGTATIKOV GTA VYPE amdPANTOA.
O1 o&edouéveg popeég umopodv va Anebovv g pétpo 0V
BaBpod o&eidwong

= AvOpyoavoc ¢®GOPOPOG

= Opyavikdg @OGQOPOG

= OMKOG QOOPOPOC
Oeuka (SO42'): [MToapdpetpog vyia tNnv  extipgmon 1N¢
mihavdtntag dnuiovpyiog oCU®V KAl ylo TNV EKTIiUMON TNG
«eme&epyaoctpoOTNTACH TNG LAV OG.
Métarro (Ca, Mg, K, Na, Cr, Cu, Co, Pb, Cd, Hg, Mo,
Ni, Fe, Se, As, Zn): Tia tnv extiunon g KataAAnAdTnrog
TNG EKPONG YO EMAVAYPNOLLOTOINGT KAl ylo TNV €KTiUNnom
™G toélkoTNTag. QOoTOG0 1Yvn OplLopéEvVOV HETAAA®V &gival
amoapoitnTa Yo pepikég Proroyikég diepyacieg.
Avdgopa aépro (O, CO,, NHj3, H,S, CHy): Iapovoia /
amovcio GLVYKEKPLUEVOV agpiovV.

XNpikd (0pyovikd) YopaKTNPLOTIKA TOV VYPAOV aTOofATOV

C-BOD, Biochemical Oxygen Demand, Buoynpika
Amartoopevo O&vyovo: To ofvydvo mov amarteital yio TN
Broloyikn oamoikodOUNGCN TOV avOpakoLY®V 0pYOVIK®OV
EVDOGEMV TOV VYPAOV ATOPANTOV.

N-BOD, Biochemical Oxygen Demand, Buloynpika
Amartovopevo O&vyovo: To o&uydvo mov amatteitor yio TN
BroAoyikny amoitkododunon 1tV  al®TOVY®V  OPYAVIK®OV
EVDGEMV TOV VYPOV OATOPANTOV.

COD, Chemical Oxygen Demand, Xnpikéd Amartovpevo
O&vyoévo: To o&vydvo mov oamorteitor 7y TN YNULKN
0£eld®OMN TOV OPYOAVIKOV EVOGCE®V TOV VYPOV ATOPBANTOV.

TOC, Total Organic Carbon, Olkég Opyavikog
AvOpaxkag: Xpnoipomoteital cvunAnpopatikd pe to BOD,
aAAG TOAV omdvia €meld a@opd UETPMNOMN HE TWOAL HEYAAN
gvatcOnoia, ONAad TOAD YOAUNAEG CVYKEVIPMOGELS OPYOAVIKNG
VANG.
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BroAroyikd yopoKTNPLGTIKA TOV VYPOV amofANTOV

e OlMkda Kolopaxktnproerdnq. Total Coliforms, TC «kau
KoloBaxktnproe1dn Konmpaveov, Fecal Coliforms, FC: Ta
TNV eKTiunomn ¢ mwapovoiog maboydvov HIKPOOPYAVIGU®OV
KOl TNV OTOTEAEGUATIKOTNTO TNG OMOAVUOAVONG TOV VYPOV
amofANTOV.

e Eidikoi pikpoopyaviopoi (Baktipra, loi, Ilpotéloa,
‘EApiwvOeg): Tta v egxtipnon 1ng  mapovoiag TOV
CVYKEKPLUEVOV HIKPOOPYAVICU®OV TOV OLVIEOVTOAL HE TNV
Aettovpyia e E.E.A.(Eykatdotaon Eneéepyaociag
AVPATOV) Kol TNV EXAVAYPNOLULOTOINGN TNG EKPONC.

o To&wkétnTta: Xopiletar o ofeia (dpeon) to&ikdtnta (TUA)
kot xpovia To&ikotnta (TUC).

1.3 Aotixa andfinta

Abpata gival to amdvepa aGTIKNG TPoEAEVONG. ATToTeAovvVTal Ao
vepd mov €xer ypnoipomoinfei Proroyikd amd TOoVS AvVOpAOTIVOLG
0pYOVIGHOVG Kol amoppinteTtaol cav EKKpLlpa | andkpipo (KOmpoava,
ovpa, KTA.) «Kar amd vepd mov Exel ypmnoipomoinbel oTIg
cvvnBiopéveg otktakég ypnoets (mhvoipata, kabaprdTnrta, KTA.).

H péon moocdtnta mov amoyetever o Aavlhpomog nv mnuépa
efaptatal and MOAAOVGC mapdlyovreg, Ol KvpldTEPOL OO TOVLG
omoiovg eivar n aebovia M m €AAelyn vepod ot0 oWiTL KOl TNV
TEPLOYN, TO KOGTOG TOL VeEPOV, TO TMOALTIGTIKO gmimedo, TNV
OlKOVOULKN KOTAGTOGT.

To Adpata mapovosidlovialr cav moAveacikd piypa, 6to omoio
oVVVUTTAPpYOVV oTEPEd, TEAELO OSLOAVHOATO, EANLDOOM LYPA KOl
KoAloegldeic dracmopég. H xvpra pala tov Avpdtov eivar vepd. To
0pPYOVIKO TEPLEYOUEVO TOV AVUATOV OTOTEAEITAL ATTO TPOTEIVEG
(40-60%), voatavOpakeg (25-50%) kat AMmapég evooerg (5-10%).
Ot opyavikég 0aVLTEC EVAOGELS OLVLTAPYOLY HE TO TPOidOVTA
ATOlKOOOUNGNG TOoVg mov eivatl: apivoééa, appovia, vopoddeto,
aAKkoOAeg, Mmapd oéa, patvoreg, 1vOOAN, d1o&eidio tov avOpaka,
pebdvio, vépoyoVO, VITPLKA KOl VITpOON GAata, OBelo Katr Belikd
droto koabBodg kot Olthpopeg AAAEC OpYOVIKEC EVOOELS, OMMG
ATOPPLTAVTIKA Kot AaAlata (opBopwopopikd, TOAVPOCOP®PLKA
K.G.).

To pH 1tov Avpdtov eivar ehappag 6Eivo. H Beppokpacia tovg
elvat LEPLKOVG BaBpovc peyarvteEPN ano exeivn TOVL
TEPLPAALOVTOC TO YEIUOVA KAl KATOS KOTOTEPT TO KAAoKaAipt.
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[Tivaxog 2: Tomikn cHGTOCT AVETEEEPYOSTMV AGTIKOV AVUATOV (mg/l)[g].

ITapdpuetpoc Ioyvpd Meoaia Adbvata
OAlkd oteped 1200 720 350
BOD 400 220 110
COD 1000 500 250
TOC 290 160 80
OAix6 AlwTto 85 40 20
OAik6c Docpopog 15 8 4
XAlopikd 100 50 30
Oeukd 50 30 20

[Tivaxog 3: XHotaon vypdV aoTIKOV aToPANTOV G€ S1APOPES TOAELS TNG Ekkdéagw.

[Mapdpetpor

Aoctikad Altopotueva | BODs COoD OA1k6

KévTpa Ytepea(mg/l) | (mg/l) (mg/l) Alwto(mg/l)
Bolog 300 330 720 56
Kapdara 282 355 750 43
Alkatepivn 230 280 450 35
Kog 300 240 620 45
ZmapTn 230 323 700 31

Ytov mivaka 2 mapovoirdletar n katataén tov Metcalf and Eddy
TUTIK®OV OCTIKOV ATOPANTOV 6€ 16YLVpd, pecaia Kot advvoTo. XTOV
nivako 3 PAémovpe TG mWapapéTPOLS ACTIKOV OATMOPANTOV O
dtapopeg moherg tng EAAGSaG.

To ooctikd avemelépyoosta AVUATO OMOTEAOVVTOL KLPIOG amod
npoteiveg (40 — 60%), vopoyovavOpakes (25 — 50%), Awmidria
(10%), ovpioa kot amd £€va peyarog mAnbog petdAlov Kot
yvootolyeiov (As, Cd, Ca, Cr, Co, Cu, Fe, Pb, Mg, Mn, Hg, Mo,
Ni, K, Se, Na, W, V, Zn, evidceic tov PevioAiov, yAoplropéveg
eEVOoeLg, @owvoAeg). Ta onpavtikdtepo OpenTikd TOV ACTIKOV
Aopatov givatr to aloto Kat 0 dOceopos. To AlwTo TOV 01KLOK®V
Apdtov Bpioketal kKvpimg pe TN popen tng ovpiag xabwg kat ota
KOTpOvVo Kol 6€ AAAEC opyavikég VAeg. H cvykévipmon tov oAlkov
aldTtov 6TO OlLKlLOKG AVpoto umopei va moikider and 20 — 70 mg/l.
Ye vomd Avpoato, to oppoviekd dfwto, mov Ppioketatr pe Tnv
popoen 10viov appoviov kot appoviag, eivar mepimov to 60% tov
oA1koV aldtov. Nitp®ddn kat vitpikd, oetdopuéveg dnAadn LopeEg
aldtov, Ppiokovtol 6€ EAAYIGTEC CVYKEVTIPMOGELS 6Ta AVpata. To
opyovikd 4lwto TOV AvpATOV Kol 1 ovpia vOpoAvOVTAL EVKOAN GE
appoviokd dlwto, £€tol ®oTe Ge ALUOTA TOV TOPAUEVOLV ET
oNUAvTIKO ditdoTtnua o610 diKTLOo, TO MOGOCTO TOV OUUMO®VIAKOD
aldtov va gtdvel 1 Kot va Eemepvd to 80% TtoL O0AlkOV al®dTOV.
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2T0 O0GTIKA AVUOTO T TOCOTNTO TOV QOOPOPOL OVA KATOLKO Kol
nuépa kvpaivetar and 2,5 €éowg 4 g. ENUavtikd mococTtd amd TG
nocotnteg avtég (péyxprt xar 50 %) oopeihetrar otn  ypnon
OTOPPLTAVILIKDV.

Ot mwapaydpueveg mMOGOTNTEG OACTIKOV AVUATOV mopovoidalovv pia
OYETIKN otofepdTNTA KOl EKTIPHATAL 7TOG 1N UEGTN MNUEPNOLO
Topay®yn avéd KATolko kKvpaivetoar mepimov ota 160 pe 170 Aitpa,
pe tTnv mpovmwobeon 6tL n epapuolopevn moAlTikny dtayxeipiong Tov
vepoly 0O&v evvoel tnv vrmepkatavdiwon Tov. Emopéveg, yia
ocvykekpipuévo mANOvoud pmopei egvkora va  extiumBel 1
TopoyOUEVN TOCOHTNTA AVUATOV.

1.4 Biounyovixa amdfinza.

1. «Adpata» xarovvtatr &v yével 10 amOPAMNTA VLYPA TOV
KOTOLKLOV, dpovpdtov, EPYOcCTAGi®V N ALV
EYKATOGTAGEWMV.

2. «Bropnyavikd andBAnta», Karodvtal to andPANTA VYPA TOV
dtapopov PBrounyoviov N GAL®V £yKATACTAGE®V, TO OTOoid
TEPLEXOVY VMOAEIPUATO TOV YPNOLLOTOLOVUEVOV N TOV
nopaydpevov vAov. Zto Pfropnyavikd andéPAnta  dev
nEPLAQUPAVOVTAL AVTA TOL TWPOEPYOVIAL OMO TOVLG YDPOVE
eEVTNPETNONG TPOGCOTIKOD OTWG amoywpNINPLa, payeipeia,
TAVVINPLO KOl TO AOLTTA.
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KE®AAAIO 2 — Enelepyacio Kot ETavaypnGLLOTOINGN vYpOV
amoBANTwV - vopobecio

H eneéepyacia Avpdtov sivar n drwadikacio mov dtaywpiletr Tig
emikivovveg ovoieg amd TtOo vEPO oTO AVUOATA, OCTE TO VEPO Vva
pumopei va ypnoiwpomoinbei oto mepifdirov. Ymdhpyer peyaAn
ocv{ftnon vy TO TWO®C umopel va emavaypmnoitpomoinBei 71O
eneEepyacpévo vepd. H poévn ociyovpn mpdtactn, mov dev mepléyet
apeifoAiiec ce oyxéomn HE TNV ACPAAELN TOV avOpOT®V KOl TOVL
nepifdiiovtog, eivar m xpnon tov ®¢g vepd Yyuéng o Prounyavieg.

2.1 Klaoika cvetijuate eneéepyociog

H olokAnpopévn drayeipion tov vypodv anofAntov meptiapupfdavet
Epya yia ™ ovAioyn, tnv emefepyacia katr tn ditdbeon tovg. Ta
vypa amdéPAnta  prog WOANG  GULAAEYOVTAL HE TO OVGTNHO
OTOYETEVONG, TO OMOi0 TMOAAEC QOPEG O0€YeTal KAl €16p0éC aAmo
vmoyela M emipavelakd vepd. Mmopel akopa, vad mpobvmobécelc,
va déxetal Kol KAmoleg Katnyopieg Prounyoviko®v anoPAntov ta
omoion OU®G £€YOVLV  OMWOONTMOTE VAOGTEL KAMOLOL  €100VC
npoenelepyacia. OAo 10 O{KTLO TOVL GUGTNUHOATOC ATOYXETEVLONG
cvuParier oce é€vav Kevipikd Amoyxetevtikd Ayoyo (K.A.A.) o
omoioc koataAnyelr oe Mo Eyxatactoocn Emelepyacioc Avudrtov
(E.E.A.), 6mov ta Abpata veictavtol enefepyocia pHe oKOmoO TN
déopegvon Katr tnv €E0VOETEPMOOTN TOV AVETIOOUNTOV CUGTATIKAOV
TOVG.

[ToAréc @opéc otig E.E.A. xatainyovv xat BoBpordpata pe 11
BonBeta Pvtiopdpov oxynpdtov, oo okdOpo Kol CNUEpA £va
oNUAvTiKdé mwocootd 1oV WANOLVopOV og dlAPopeg YDPES, OAAGL
wtaitepa 6T1¢ AyOTEPO OVATTVYUEVES, 0V €lval oVVOEdEUEVO OE
Kdmoto Oiktvo amoyétevong Kot eEVAMPETEITAL UE ONATIKOVG
Kvpiowg BoOpovc.

H enefepyacia tov vypodv anoBfAntov mptv and tn 6140ecn tovC
AUPAOVEL TIG OVOUEVEIC EMTMTOOCELS OTOVG OMOOEKTEG, OLOPVAACGEL
TNV O0l1KOAOYlKN 1coppomia kKot mpootatevel to mepifdirov. O1
pébooor emefepyaciag pe @LVOIKEG OVLVAUELS €ival YVOGTEC ®C
evolkég Odiepyoacieg, evd ot pébBodor katd TG omoieg M
ATOUAKPVVOT TOV PLTOYOVOV OVGLOV EMITVYYXAVETAL HE YNUIKEG
Kot Proroyikég oavtidpdoelg eivar YVOOTEG ®C YNULKEG Kol
BroAoyikég diepyaocieg.
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Ta x0pra otddia tng enelepyaciac TOV VYPOV aTOoPANTOV €ival Ta
egng:

o Ilpoemelepyaocia, xatd tnv omoia amopakpHVOVIAL VALK
omw¢g mavid, yoAikio, AGUpog, MHIKpA Tendyto EVAov KAl
TA0GTIKOV, AGdla Kot Aimm Tta omoia ocvvnbwg mpokaiodv
Cnuiég oto unyovoroyikod €EO0MAIGUO Kol wpoPfAquata oTn
cvvihipnon kat tn Aettovpyia tng E.E.A.

o IlpotopaOpra eweepyacio, katd tnv omoia amopakpOVETAL
Evo HEPOC TOV OLOPOVUEVOV OTEPEMV KOl £€vo HUEPOC TOV
OpPYAVIK®OV O0VGlOV. AvVTO EMITVYYXAVETOL HE TO QOULOLKO
eawvopevo tng xabilnong.

e AgvtepofaOpra gnefepyaoia, KoTd ™mv omoia
OTONOKPOVOVTAL Ol PlOATOLKOOOUNGLIUEG OPYAVIKEG OVGIEG
KOl TO OolopoVpeEVO OTEPEA HE TN %pNoMN Ploroylkdv Kot
YMUIKOV JlEPYOOLOV. ZNUELOVETAL OTL KOl 7 OTOAVHAVOT
nePLAOUPAVETOL ©GTOV  TUTLKO OPLOoUO NG OVUPATIKAC
devtepofaduiag emefepyaociac.

o TprrofaOpro emelepyacia, Katd tnv onoia amwopakpvvVovTAl
ot evamopeivaceg and v devtepofabuia emeEepyacia
altwpovueEVEG ovaieg, cvvnbBwg pe ypnon pécov d1nbnong.

o Ilpoyowpnpuévn emefepyacio, yiao TNV OTOUAKPLVGN TOV
ALOPOVUEVOV OAAEL KOl TOV OlLOAVUEVOV  OVOLOV  TOVL
Topoapnévouv oto amOPANTa peTd ™ cvvnOiouévn ProAoyikn
emefepyacia, 6tav avtn analteital ce dLAPOPESG €QPAPUOYES
gemavaypnoiponoinong tov vepov. H emefepyacia avin
emitvyydvetor pHe oSvvOLVAOUO QULOKOV, PlLOAOYIKOV Kol
YMUIKOV dlepyact®Vv kot ocvviBwmg mepthapufdaver d1nbnon,
xpnon upepuPpovov, oviictpoen OCU®OGN, TPOCSPOPNCN OCE
evepyo dvOpaxa M LOVTOEVAAAQYT.

e AmoAdpavon, yio v eEovdetépmon naboyovov
LIKpoOOpPYyAVIGU®OV, HE xpnon yropiov 1 aktivoPfoAriog.

Zoyypova dikTva amoyétevong apyltocav va kotoackevdlovtar otnv
Evponn mpwv and 100 mepimov ypodvia. Tn dexoetia Tov 1930
Eexivnoe otnv Evponn n koatackevn tov npotov E.E.A. Equepa
gxovv katoaockevaoctel cvyypoveg E.E.A. oe dheg oyedov t1g TOAELG
g EAAGdag, or omoieg mepithapufdavovv  moAAL  oTddila
enefepyaciag vypov anofAntov kot Kdbe otddio emefepyacioag
neplAapuPavel meploolOTEPEG OO Pio OlEPYAGIEG.
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2.2 Xbotnua enelepyaciosc MBR (Membrane BioReactor)

To npdPAnpa tng emelepyonciog AVUATOV G&€ TOVPLOTIKEG TEPLOYEG
NG YoOpag pog €ival Kupiowg 0 ATOITOVUEVOS YOPOG, N aAleONTIKN
enidpaocn oto AGupeco wmEPLPAAAov KAt M TWOLOTNTA TOV
enmelepyaocpuévov Avpdtov. H péypt topa oxetikn texvoroyia £yet
Aboel 10 TPOPANUA TNG TOLOTNTAG TOV ENMEEEPYACUEVOV AVUATOV
OAAG pe oamaitnom peEYAANG £€kTOong Kot avéENong Tov KOGTOVG
KOTOGKEVNG KOl KVPI®G TOV KOGTOVLG AELTOVPYIAS - GLVINPMNONG.
Opwg 10 @Aéyov mpOPANUA Yia MU0 TOLPLGTIKN TWeEPLOYN €ival m
anaitnon peyYGA®VvV ekTdoew®Vv mov yxpetalovial, yio To KAOGOLKA
cvotnuato emeepyaciog Avpdtov, OmmOG €ival To oVGTNUA TNG
evepyol 1Avoc. Ilépav tovTOVL, dev mpémetr va ayvonbel xatr n
TOAPAUOPP®GT TNG TOLPLGTIKNG €1KOVAG mov wapovotrdler pia
KAaoolkn povdada emefepyacioag OCTIKOV ALUATOV, OAAGL Kol
BéPata o1 oouég xatr o B6pvPog mov TapAyEL.

Ta mopamdve amoteAodv tnv xOpPLO altio TNG UM KOLV®OVIKNG
amodoynNe Mg TETOLOG KAOGOLKNG eykatdotacong emeEepyaciag
Aopdatov, pe anmotéAecpa tnv dvoyxépeta otnv e&ebpeon yopov. To
TpOPANULA OSlOYKAOVETAL HE TNV amaitnomn, Yo OTOKEVIPOUEVA
cvotnpato enefepyoaciag Avpdtov, Kxab ' Odocov oamaittovvTOl
TEPLGCOTEPES TNG HlOG povdadeg emefepyaciag Avpdtov yia €vav
exktetapnévo Anpo.

Mo mtapddetypa, pra kKAacoikn povado emefepyocioag Avpdtov yia
10.000 tcodVvapovg «Koatoikovg amoaltel €xtaomn wmepimov S
ctpeppbtov, evo yiao 17.000 amairteitar éxtaom mepimov 8§-9
otpeppnbtov. Aegdopévov de 011 WOAAEG @opéc Ol WApPATAVE
EYKATOGTAGELS €MLOPOVV OPVNTIKA GTO TOWIO TNG TEPLOYNG, M
TOMlKN Kolvovioa xatd koavoéve oamoppimter Tig -KATd TO GAAO—
Aoyikég tomobfecieg T€tol®V povadmv. Amotéhecpno avtov eivalr m
KoBvotépnon viomoinong prag té€tolag KAOGOIKNG povédog, otnv
KaAOTEPN TEPiIMTOON N N EMLAOYN TOAD AMOUOKPVGUEVOV Y DOPOVL WUE
6,1t avtd ocvvemdyetal N TEAOG TO TWANPES VaAvAYlo Yyio TNV
AVTILETAOTIGN TOV WpoPANpatog tng emefepyoaciag ToOV AVHATOV.
AVon ota mapandve wpoBfAnpata diver n véa texvoroyia pne ypnon
neuPpavov, 6mog eivar n pébodoc Membrane BioReactor (MBR).

H pébodoc MBR givar kat” ovciav cvykepacpdg evepyol 1Avog
Kol 01OALoNG. Zav amotéAecpa N néEBodog avtn anattel ToAL pHikpo
YOPO, G& OCVLYKPLGN HE TNV evepyd 1AV, diver moAD koaAvTEpQ
TOLOTIKA OTOTEAECUATO KOl UTopel va «eykAoPioBei» oe KTipLakn
gykataoctacon éktaong itong mepimov pe to 1/10 tng amarttodpevng
ylo Hio KA0OoGlkT povéda evepyov 1AVOG. XT10 mOpeABOV dev
vanpyav ocvotipata MBR kxat n texvoroyio Ntav dayveootn otnv
ayopd tov povadov eneéepyaciag. Ot kOprot Adyor Ntav:
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H pébodog dev €ixe doKIUAOCTIKN gumelpia

e Yynid KOOGTN KOTOOKELNG Kol kKvpiowg Aettovpyiog
(MeuBpdveg - Evépyera).

o Amaitnomn yia €101KEVUEVO TPOCOTIKO AgtToVvpylog

e AYV®GTEG Ol ATMOLTNGELG AELTOVPYIOG KOl CLVINPNONG

e Ayvwotog o pvOuodg amdppryng (avrtikatdotoong) ToOV
peuppavaov

e Mn anaitnon vyniov Babuov anddoong.

2.2.1 Xpnon ¢ povadas MBR

H pébodoog MBR givar pnébodog emeEepyaciag Avpuatov teAsvtaiog
teyvoloylog kot oamoteiel pio €EV@VN, TWPOCAPUOCUEVY GTO
neplfdAiiov kot opOn Avon oto mpoOPANpa. [draitepa 6tav pirdpue
Ylo TOVPLOTIKEG MeEPLOYEG, Omov M e&evpeon yopov emefepyaciag
Aopatov mov va €Yl KOW®VIKN amodoyn eivar moAvy dVokoAn. H
nébodog MBR divelr dpioto amoteréopoto, €vod EMITVYYXAVEL Kot
nAnpn vitpomoinomn. H pébodog MBR Aeittovpyel dpiota Kot og
amokevIpouévo ovotnpa emnefepyoaciag Avpdtov pe  peyain
gveAéia avdroya pe tov gfvmmpetodpuevo mAnBvopo. H emiroyq
¢ nebddov MBR o11c mepuimtdoelc avtég eivalr katd kavova
povoodpopog, eved tovtoypova 0ivel moAV KaAOTeEpa amoTteAéopaTa
ce 0,TL 0QOPE TNV TOLOTNTO TOV ENEEEPYACUEVOV AVUATOV ATO pid
avtictolyn povdada gvepyov 1AVOG.

H atoOntikq tng meproyng doev emmpedletatl apvntikd, evo n &v
AOy® povéda pmopel va gykatactofel €vtoOg KTipiov HE 0IKIOTIKA
YOPOKTNPLIGTIKA TNG YOP® TEPLOYNG Kal €16l va mpoocoappocHet
dpiota oto mepifariov (Bréme Eikoveg 1 kot 2). H pébodog avty
emAéyetal pe tayxeig pvOpovg oe moArd puépn tng Evporng, g
Bopetag Apepikng xat tng Aciog 10img 6€ TOVPLOTIKES TEPLOYEG,
Kol €lvatl 1davikn yio T0 TOVPLGTIKA VNOL8 pog.

To «x6ct0g KOTOGKELNG MLOG TVWIKNG povadog MBR  egivar
HIKPpOTEPO HIOG OVTLGTOIXOL HOVADOG &€vePYOoL 1AVOG, EVDO TO
K6610G¢ Aettovpyiag kot cvvinpnong eivatr Aiyo vynidtepo(5% fwg
10%), pe cageic Opmwg tdoelg peimong.
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Ewova 2: To ktip1o oto aptotepd, oV Kot QOIVOUEVIKA AmiGTEVTO, Eival LovAado

eneEepyaciog MBR otig H.ILA.
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2.2.2 IlAcovekTnuaTo. Kou HELOVEKTHUOTO UOVAOOS

Hlcovextnuazo

1.
2.
3.

10.
11.

Yyninc motdtntog expon, eAevOepn otepedV.
AvvaTtoTNTA OTOAVUOVONG EKPONG XOPIC XPNON YXNMUIKDOV.

Ytovg Bloavtidpaoctipec MeuBpavov Aaufdver yopa
cvvovaocpévn anmopdkpvven COD, otepedv kot Opentikdv
ce pio evioio povada, pe AAAETAAANAO oTAOLA AEPOPLOV —
avaepofrov —avoEikadv otadiov pe peydieg dvvatdOTNTEG
gveréiag GTOV TPOYPOUUUOATIGNO Aettovpylag TO0V
GUGTNUOTOG.

XTOoVG Bioavtidpaocthipec MeuBpavov EMLTVYYAVOVTOL
vyniég ovykevipwoelg Propdlag oto HIKTO vYpd TOVL
coppova pe v Piprroypagpioa pmopeli voa @TAGOLV TG
25.000 mg/l (piypatog oe atwpovpeva ostepea, MLSS) otnv
nepintoon emefepyaciag AGTIKOV LYPOV ATOPANTOV, VO
TNV TneEPINTOGN E€QAPUOYNG TETOLOV GCLOTNUATOV GTINV
enefepyacia Brounyoavikov VYPDOV amofBANTOV, ot
ocvykévipoon g Propdloc avépyetatl kat otig 80.000 mg/l
MLSS. Xvvemnbdyetar Aowndv mowg efartiog tov avénpuévov
cvykevipooeov PBropalag 610 UIKTO vVYpd AopuPaver yopa
EMLTAYLVON TOV UNYXOVIGULOV Broamododunong TOV
PLTAVTIK®OV QOpPTi®V TOV PEVUATOG €16000V.

X1T0Vg Blroavtidpactnpeg MeuBpavaov Exovpe ™mv
dvvatotnta enefepyaciag OmMOPANTOV VYNANG OPYAVIKNG
eo6ptiong e&artiog TOV  JLAQOPETIKOV cvvOnk®vV Tov
propovpue va EQUPULOCOVE GTOV Aertovpyikd
TPOYPOUUATIGNO TOV cvotTnudtov MBR aAld xatr eEaitiag
TOV VYNAOV cvykevipoceov Propdlag mov avantdocovTal
6€ T£TOl10 GLGTNHATO, OTTOC TpoavaPEPONKE.

Ot Blroavtidpactnpeg MeuBpavov dvvatal va
AELTOVPYNGOVYV GE UIKPOVS VOPOAVALKOVS YpOVOVG TAPOALOVNAG
Kot peydieg niitkieg Adonng, yopic kivovvo €kmAvong tng
Bropdlag. To yeyovdg avtd ocvvemdyetor tnv dvvatdtnto
avedptnTov €AEYYOL TOL VOPAVALKOV YPOVOL TAPOUOVNG
Kol TG NAlkiog tng evepyov 1AVOG.

2tovg Blroavtidpaoctipeg Mepufpavov  Aapfaver yopa
YOUNAN T Undevikn mwapaywyn nepiccoetog 1AV OC.

Avenmmpéactn Aettovpyia oamd mpofAnupata 610YK®OGONG TNG
Abdomng.

Megltopéveg amalTNGeLg YOPOL.
Tayeia exxivnon (start-up).

Avvatotnta tomoBétnong peuPfpoaveov ce mpoOTAPYOVOES
gyxatooctdoelg (retrofitting).
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Meciovektnuarzo

1.

X10VgG Blroavtidpaoctnpeg MeuBpavov TPOKVTTOVV
meploplopol  AOY® ovemapkoLE aEPLOCHOV  GTOV  TPOTMO
Aettovpyiag tovg, €&artiog TOV UEYAAL®OV OLYKEVIPDOGE®V
MLSS OV avoamTTOGoOoVTalL ne OTOTEAEC LA 0
TOPOYETEVOUEVOC OEPOG VO KOTOVAADOVETAL KaTd Pdon yio
TNV KAADYN TOV aVAYKOV TNG KVTTOPLKNG GLVTINPNGONG Kol
Oyt yia TNV agpofra froamodduncn Tov PLTAVIIKOD QOPTIOV.
Eniong TPOKVTTOLV Aettovpyilkoli  mepropiopoi AOY®
TPOPANUATIKNG aVAUIENG OTO ECOTEPLKO TOL AVTILOPAGTNPO,
LE OTWOTEAECHO VO ONULOVPYOVVTOL OJLAKPLTO OCTPOUATO
EVEPYOV 1AVOG, M TVLKVOTNTA TOV ONMOL®V UELOVETAL ATO TNV
Bdon tTov aviidpacTnpa TPOg TNGEAEVDEPT EMLPAVELDN TOV.

. Xtovg Bloavtidpaoctipec MeuPpavov  Eva onpoaviikod

npOPANpa mwov egvromiletar givar n pdvmavon tov peufpavov
Aoy tov emikabnoeov Propalac Kot ALV avopyavov
CVGTATIKOV GTNV EVEPYO EMLOAVELDL OAVTOV, UE ATOTEAEGUO
va moapepunodiletar n pon OmONuatog pécw TtV TOHPOV TNG
pepuBpavng. Ov peuPpavec mpémer vo kobBoapiloviar pe
cvykekpipévovg tTpdémovg, ocOHeova pe TG 0dnyieg TOVL
KOTOOKELAGTN Kal va oviikafiotodviar O6tav yardcelr 1
AELTOVPYIKOTNTA TOVG

. Ot Buloavtidpaoctnpeg MeuBpavov yapaktnpifovrar amod

VYNAO K0GTOG ayopdc Kol OVILKATAGTOGNS TOV HEUPBpavav.
To «xb6éct0¢ TV amattodpeveov peufpavov eival xatd
npocéyylon oavdioyo tov peyéBovg TNG €yKkatdoTAONG, OE
avtifeon pe 11 ovuPoatikég povadeg emefepyaciagmov
emidoetkvoovv pia eBivovoa otkovopia xkiipaxkag. To yeyovog
avto 0éter éva co@n TMEPLOPIOUO O©TO UEYLOTO ETMLTPENTO
péyeboc prag otkovoulkd froociung povasag MBR.

2.3 Eravaypnoiuomoineny vypav axoffiftwv

O1

KatTapynv dvvatoi TPOTOL EMAVAYPNOLLOTOINONG

eENEEEPYACUEVOVAVUATOV glvat:

ApOEVGN AYPOTIKAOV TEPLOYDV
EUTAOVTIGUOG VTOYEL®V VOPOPOPEMV
avakOkAmoon otn Propnyavia

ATOKOATAGTOGT TOL QUGLKOV mepifdAloviog kot dnutovpyia
YOPOV AVOYLYNG

aGTIKN XPNON
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2.3.1 Apdevan aypotikwVv TEPLOYDV

H 4pdevon amoterei tmv mio poalixkny ypnon vepov, 1diaitepo o€
Enpéc meproyég. Ilayxkoopimg m oypoTik] APOEVLON OATOTEAEL TO
70% 1tng cvVOAlKNGYPNONG vEPOL kKal vrepPaivel kabBe dAAN ypnon
katd tovAdyictov 1000%. Otav ot vdatikol mOpol piog meEPLOYNG
dev emapkoVV yia TNV tkavomoinom tn¢ {Mtmong (aocTikng Kat
YEOPYIKNG), TOTE €MAEYeTAl TO OtaBéoipo vepd va ypnoitpomoinbet
000 @opég: apylkd yio AGTIKN XPpNomM kKot HETA To emefepyacpuévo
anofAnto va ypnoitponoinbet yia dpdevon.

‘Etot onuepa Aettovpyovv apKETH CVGTNHOTO
EMAVAYPNOLLOTOINONS 7OV TOPEYOLY  OAVOAKTNUEVO VEPO  vyia
aypoTIK Gpdegvomn. XTI OVOTTUVGGOUEVEG YXOPEG M EQAPUOYTY
Apdtov  oto  £€00¢@og amotehovoe  mAvio kol ocvveyilet
va amotelel tov KOHpLo TpOTO 61A0EGNG TOV AGTIKOV AVUATOV Kol
IKOAVOTOINoNG TOV OPOEVTIKOV AVAYK®OV.

2.3.2 Eumlovtiouog vmoyeELmwy vopopopmy

O TeEXVNTOC EUTAOVTIGNOG vrdyelov voépopopémv pe
emefepyaocpéva oaoctikd andPAnta pumopei va €yxet tovg €&Ng
GKOTOVC:

e Tnv dnuiovpyia vdpavAiikod @paypatog mov o epmodilet
tnv dteicdvon katr oavaduiEn tov OBaAdociov vepov UE TO
YAVKO vEPO TAPAKTIOV VOPOPOPEDV.

e Tnv amoBnkevon emelepyacpuévov acTtiKOV anofAnTOV yia
HLEAAOVTIKN yxpNomn N via €§160ppdTNGN TOV SLOKVUAVOEDV
¢ {ntnong m.x. yia dpdevomn wov gival cuvnOmg emoylak.

e Tnv aviywon t™g o6tdOung tov vdpopdpov opifovra, mov
pumopel va @0Oiver A0y®w vmepeKUETAAALEVONG TOV, E€MELON M
evolkn avavéwon cvpPaiver pe ToAd apyo pvouo.

e Tov éheyyo mBavov kabilncewv Tov €ddpovg.

o Tnv mepartépo emefepyoacioa TOV AGTIKOV ATOPANTOV OGTE
va givat dvvatn N LEALOVTIKN XPNOLULOTOINGT TOVG.
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2.3.3 Avoxdkiwon oty frounyovio

H Brounyavia wpoPfArémetar voa amotelécel HEAALOVTIKA GNUAVTIIKO
YPNOTN TOV OAVUKTINUEVOV dACTIKOV AVpdtov ot Hvopéveg
[ToAwteieg Apepikng «xat oce& GAAec avemtvypéveg yopeg. Ta
emefepyaocpéva aoTikKO Adpoato eivalr KAaTAAANAG  yio TWOAAEG
Brounyavieg mov ypnoitpomotovy vepod 1o omoio dev ypetdletar va
€xel v molotnNTa TOoLv WOGLpHov. O 1kvpLec Prounyovikég YpPNoELS
TOV eNeEPYUCUEVOV ACTIKOV AVUATOV givat:

1)to vepo yoénc.
2)t0 vepod tpopodociac Aefntov.
3) 10 vepd xatepyaciac N Prounyavikd vepod.

H xvpilapyn 6pmwg ypnon mwov mapovstaletr tnv peyarvtepn {ninon
elvatr to vepd yoéng.

2.3.4 Amoxotdotaon tov pualkov TEPLPAALOVTOG

H ypnon oavaxtnpuévov Avpdtov yio oTOKATAGTOAGYN  TOVL
evolkovmepLfaiiovTog Kot dnuiovpyia YOPOV VAVATRVL A e
neplAapuPaver:

1)tmv  dnuiovpyia teEYVNTOV vdpoPlroTOTOV M TNV
d10TPNON PUVGLKDV.

2)tnv dnuiovpyia YOPOV AVOYLYNG.
3)tnv abénNon TG TApoOYNG EMOAVELAKOVPEVUATOV.

Ykomdg tovg givar n dnuiovpyia evog mepitfdAiioviog oto omoio Oa
pmopei va avamtvybel n (of oto0 @uvowkd mepifdiiov kot n
avdmtoén prag meproyxynNg pe oavénuévn atcOntikn afia. XZ1nv
Kalipdpvia to 7% mepimov tnNg OAKNG €mavaypnoilponoineng yia
10 éto¢ 1987 oyetrifotav pe TNV amMOKOTACTOGT TOL (QUVGLKOV
nepifdriiovtogkatl tnv dnpiovpyia yopov avayvyng. 'ta tov idto
AOyo o1 PAopivta M mepifaAiAioviikny ypnion amoteAovse 1o 9%
TNG OALKNG €EMAVAYPNOLLOTOINGNG AvVAKTNUEVOV VEPOD.

2.3.5 Aotikn ypnon

Ta ocvotipoata emavaypnotlponoinong Tov ALVUATOV Y10 OCTLKNY
YPNON Tapéyovv avakTNUévVo veEPO Yyl OMOLAONTOTE YPNON EKTOG
™G moéong. AV Kol 01 TOGHTNTEC AVAKTNUEVOV VYPOV ATOPANTOV
TOV YPNOLLOTOLOVVTOUL CHUEPO YO AGTIKN XPNOoN moayKoopuimg eivat
TOAD meploplopuéveg kot mpoPfArémetar o6t1 Ba mopapeivovv oe
YOUNAG emimedo Kol O©TO TPOceEYES HEAAOV, Ol TEXVOAOYIKEG
emitevEelg otov Topéa avTO €YOLV HEYAAO EMIGTNUOVIKO Kol
KOWVOVIKO evilapépov.
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Mepikég HikpéG KOVOTNTEG AOY® TNG dVOKOATIAG aAVATTVENG GAA®YV
dtabéoipov VOATIKOV TOPOV AVOATTVOGOVV KOl VAOTOLOVV UEAETEC
yia té€tola ovotnpato. Etol to evolapépov yia tn onpuocia vyeia
eEMPAAAEL TNV AVATTLEN OYETIKNG TEYVOYV®Moiag. Meplkég and Tig
0CGTIKEG XpNoeLg eival ol akOAovOEeC:

1) Iétiopo dnpuoéclov TEPpKOV Kol KEVIPOV OVAYLYNG,
abAnTiKOvynNmédwv, GYOAK®OV AVADV, YATES®V
TolyvidltoH, VNoidmV Kol KPpaoTEIMV OVTOKIVNTOdPOHOV,
vekpotapeiov kot KNTov nwov mepifdilovv dnudcia
KTiplo Kol €YKOATAGTAGELG.

2)IIéTiop0 KATOV HOVOKOTOLKIOV KOl TOAVKATOLKIOV,
YEVIKO TAVGLHLO KOl AAAEG EPYOCIEG CVVINPNGNG.

3)Motiopa KkATOV 7oL TePIPAAAovY gumoplkd KEVTpO,
ypoapeia kot Brounyavikd ktiptia.

4) Epmopikég xpNoelg, OTMOC Ol EYKOTUGTAGELS TAVGIHATOG
oxNUéTov, 170 TAVoLHo mapabBipov to vepd avapiEng yia
{1lavioKTOVa,EVIONOKTOVA KAl DVYPA AMTAGUATA.

5) Atakdéopunon KATOV HE SLOKOGUNTIKA olvTpifavia,
TIoIVEG KAl KOATAPPAKTEG.

6) EAeyyxo ckOVNG KAl TAPAY®YN CKVPOJSEUOTOG GE SOULKA
Epyoa.
7) Ivponpooctaocia.

8) Kabapiopd tovaletd®v c& eumopikd kat Bropunyavika
KTipia.

Toa cvotApOTO ETAVAYPNOLILULOTOINGNG AVUATOV Ylo OGTIKY XPNON
npodmoBétovv tnv VmapEn ocvotnpdtov SITANG dltavoung oTnv
acTikf meproyn. To cvotnpa Stavoung Tov AVAKTNUEVODL VEPOL
elvar mapdAinio pe to kVpLo cHoTNUA dLAVOUNG TOGLHOVL VEPOD.
To malaidtepo acTtikd ocvoTnua OmANG Otavoung otic H.IT.A.
Bpioketar otnv mwoAn St. Petesburgtng Propivracg (1977). Ztig
OlKIGTIKA OlOUHOPPOUEVESG OGTIKEG TEPLOYEG M €K TOV VOTEPOV
EYKATAGTACTN OEVTEPOVL OLKTVOVL Ylid OlOAVOUN OQVOKTNUEVOL VEPOL
KOl ECOTEPLKOV VOPOVALKOV €YKATOUGTAGEDOV £€xel cvvinOmg vyYyNAO
KOGTOC MOV OTlLG MEPLGGOTEPEC MEPINTOGELS €IvOl OATAYOPEVTLKO.
Qot060, C& UEPLKEG TMEPITTOOCELS TO OPEAN WOV TWPOKVATOLV ATO
nv  dtatnpnon amofepdtov wOHGLHOL  veEPpOL  umopolvV  va
01Ka1loA0yYocOoVV TO KOOTOG, T.Y.0€ TMEPINTOOCELS WOV TO TWOGLUO
vepd peTtOoQépeETAl GE HEYAAEG AMOGTAGELG, N OTAV Ol TOWIKOL
vopopopeic £€xyovv 1600 KOk TWOLOHTNTO OCTE VO OTALTEITOL
peyarog Babpdg eneEepyacing. LTI AVOTTVGOOUEVESG OUMC AGTIKEG
TEPLOYEG M eykatdotaon O1mAoV CUGTHUOATOG OLAVOUNG Omd TNV
apyn €§acparilel onpaviikd k€pon.
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2.3.6 Erovoypnoyoroinon atnv ELLdoa

H EALGda mapovoidletr ocoPapd mpoPfAnpa EArelyng vepoOL,
wlaitepa  TOVE KAAOKOLPLVOUG  UNVEG, AOY® TNG YXOUNANG
Bpoxyoémtwong kot tov avinuévov (ntncoeov yio adpdsvon Kot
xpnon vepov. H {ntnon vepov otnv EArAGda £Eyxer avénbel
ONUAVTIKE Ta TeEAevTAio TEVAVTA X pOVLA.

Yuyva mapoatnpeital oNpAaviikny peiwon Tov anobepdrtov vepov
ea1Tiog TOV KOIPLKOV KOl TEPLOEEPELOKDOV OLAKVUAVGEDOV TNG
Bpoyxdémtwong, g avénuévng {ntnong To0 KoOAoKOiplt KOl TNG
dvokoAiag o1n upetapopd vepov pécow TtV  Pouvvov. Qg
OTOTEALECUO, 1| EVOOUATOON TNG EMAVAYPNOLLOTOINGNE VEPOD GTN
dtayeipton tov vi4TIVOV amobepdtov avadelkvdetal oce TOAD
kKaipto {ntnua. AauBdvovtag vToOYN TNV VOEICTANEVT KAaTdoTAON, N
TEPLOPIOUEVT emavaypnolponoinon BOewpeitar NOM  ©¢ pHio
dtaféoiun  evailiaxtikny o€ ovpuudépowon PéPata pe avetnpa
npéwna[s].

Mia avdivon NG KATOVOUNG TOV ENMEEEPYACUEVOV OLKLAKOV
antofAntov €de&e OtL mepiocodtepo and 83% NG  eKpPONg
antoBANTOV TapayeTtal oc& TeEPLOYESG HE EAAelppa vepov. Avtd
amodelkviel OTL 1N EMAVAYPNOLLOTOINGT VEPOV O©& OVTEC TIC
neployés OBa pmopovoe va KaAOYeElL €vo ONUAVIIKO TOGOGTO TNG
{ntnong oe vepo. Evag arlrog onpavtikdg mapdyovtag mov wOel
CTNV E€MAVAYPNOLLOTOINGN TOV OVAKTINUEVOL VEPOL amoteArel TO
yeyovog ott 10 88% 1tng €xpong tov anmoPAntov evrtonilovial og
ATOGTOGT UIKPOTEPN TOV TEVTE YLALOUETPOV OO HlO YEOPYLKN
éKTaomn mov €xer avaykn amd vepd dapdevong. '’ avtd, to
EMITAEOV KOGTOG TNG Gpdevong pe avakTnuévo vepo, vmoioyiletat
va givol oyeTiké yoaunio.
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2.4 NouoBcaoio.

H péyxpt topa amovcio €vOg OAOKANPOUEVOD KOl Ga@OVG BEGUIKOV
TAOLG10V OMOTEAOVGE OVOGTAATIKO TOpPAYOVTIA Yylo TNV wpomOnon
Kol gvpela €eQapuoyn NG emavaypnotlponoinong n onoia pnopei va
amoterécel €va ypnoilpo epyaieio opBoroyikng ditayxeipiong TV
voatik®v topwv. E1dikotepa, pnopel va couPfaiet onuoviikd otnv
OVIIULETOTION TOV EMIMTOCE®V a@’ &vOg amd TNV Aetyvdpio xat
Enpacioa  otnv  wmeproxyn NG Meocoyeiov, «koabBdg Katr TNV
OVOUEVOUEVT ETLOEIVOGTN TOL TWPOPAUATOG AOY® TNG KALUOATIKNG
allayng, kot o@’ €Ttépov amd TNV  €VIOVN TOTMEIVOON Kal
VOAARUVPLVGT TOV VTOYELOV VIPOPOPEDMV OPLOUEVOV TEPLOYDOV TNG
XOPOG.

2.4.1 H xowvn vrovpyikn amopoon 145116/2011

Me tnv K.Y.A. 145116/2011 O6eonilovtatl técoeplg Pacikég
dVVATOTNTEG EMAVAYPNGLULOTOINGCNG TOV ENEEEPYACUEVOV VYPDOV
amoPBANTOV:

1) d4pdevon.

2)  Propmyoavikn xpfion.

3) 1po@odd6TNGN/ EUTAOVTIOUOC VITOYELOV VOIPOPOPEMV.

4) 0OCTIKN KOl TEPLOGTIKN EMOVAYPNOLHLOTOINGY.

TiBevtar 6pra yia pikpoProAoyikég Kol CLUPATIKEG TAPAUETPOVS
yio 11 dtdeopeg peBodovg emavaypnoitpomoinong, kabmdg kot o
aVTicTO1Y0G BaBuoc e Kot ghbyiotov ATOLTOVLEVTNG
enefepyaciac tov vypov anoPfAntov (devtepofaBuia ProAoyikn
enefepyacio akoAovBoldpevn and amoAVpavemn) kot 1 €AAYLOTN
ocVYVOTNTA OELYULATOANYLOV.

2.4.2 Xxomog

O oxomdg tng mapovoag Koiwvng Ymovpyikng Andpacng andpoacng
elvar:

1) n mpo®Onon tng afromoinong tov emnelepyacuévov vypoOV
anoBANTOV Kol N HECEO ALTNG €EOIKOVOUNGT VIATIKAOV
nTopwV, N onoia Ba CVUPAAAEL CNUAVTIKOA GTNV AVIIHETOTION
TOV EMNTTOGEDV ATO:

i. v mpoiovoa Aewyvdpio kot Enpocia 6TV TEPLOYXN TNG
Mecoyeiov, xabBog xatr tnv avapevouevn emdeivoon
TOV TPOPANUATOC AOY® TNG KALUOATIKNG AAAAYNG.

i, v évtovn tameivoon Kalt VOAARDPLVET TOV VITOYELOV
VOPOPOPEMV OPLGUEVOV TEPLOYDV TNG XOPpAS amd TNV
VTEPAVIANGT, TNV mpoiovoa Agtyvdpia kot TNV €i6000
T0V BaAA OG0V HETOTOV CE TAPAALOKES TEPLOYEG.
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2) 1 Peitioon Tov véaTikoD tcolvyiov uéo®w TG TPOPOdOTNGNG
TOVVTOYEIOV VIPOPOPEMV.
Amapoaitntn npoimdBeon yia ™mv EMAVAYPNGLHOTOiINON
TOVETNEEEPYACUEVOV VYPOV OamOoPANTOV €ivar M dtac@AAlon TNG
Anpocrac Yyeioc.

2.4.3 Iledio epapuoyns

H KYA epappoletar yia ™mv gemavaypnoiponoinon
enelepyacpuévov:

1. Yypdv o1KtaK®V 1 00GTIKOV AVUATOV 1 Blounyavikov
A PETOV TovEUTITTOVY G6TO MeEdio epappoyns tng KYA
5673/400/1997, aocyétmg peyébovg eykatdotaong.

2. Yypov Bounyovik®v aToBANTOV TOL TPOoEPYOVTAL ATO AAAEC
Brounyavikéc eYyKatooTdoelg, acyétmc peyébovg, mov givat
un emikivovva, 1 €xovv Katootel un emikivévva petd amnd
npoPrendpevn eneEepyacia.

Ot Prounyavikég eykatactdoelg mov gumimtovv o100  medio
epappoyng g KYA 5673/400/1997, eivatl ot €&n¢:

1. Enefepyacio tov yaAaKTOC.

[Tapoaywyn OTOPOKNTEVTIKOV TPOTOVIOV.
[Tapoaywyn Kot ep@ldioon un GAKOOAOVY®V TOTAOV.
Metamoinon yeouniov.

Biounyavia xpéatog

ZvBomotia.

[Toapayomyn aAkoOANG KOl AAKOOAOVY®OV TOTAOV.
[MToapaywyn (woTtpopdV amd @LTIKA TpoidvTa.
[Mapaywyn Cerativog kot KOALAG awd dEPUOTO KOl OGTA
loov.

10. Movdadec mapaymoyng Bovne.

11. Metamowmtikn Brounyavia 1x6vov.

O© 0 N Ol hWWDN

2.4.4 Tomor emavoypnoiuoroinons

H gEmavaypnotlponoinon TOV ENEEEPYACUEVOV VYpPOV
amoBANTOVETITPEMETAL Y0 YEOPYLKY yxpnNon (dpdeven), yia tnv
TPOQPOOOTNON VAGYELOV VOPOPOPEMV, Y10 OGTIKIN KOl TEPLAGTLK
YPNON, Yo Propnyavikn yp1Noe1N Kol Y0 Td VOUTIKG GCVGTHUHOTO
t0v dpBpov 7 tovll.A. 51/2007.
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Agv vtdyovtal 6to medio €EQAPUOYNG TNG TAPOVGOG ATOPOCNG:

1. 1 avakdkAowon Brounyavikov atoBAnTov.

2. M Gueon M €upecn emavaypnotponoinon yia tdéon, Ue
eaipeon T1C TEPIATMOGELG MOV avaeépovTal 6to apHpo 8.

3. emavaypnotponoinon yia ypnoeic KoAvupPnong (mioiveq).

4. 4Aleg o1KloKEG YPNOELGS.

v KYA opilovtatl ol eENC dvvatdtnTec Yyl TNV
emavaypnolponoinontov eneepyacnuéveoyv vypdV aToPANTOV:

1. Apdevon, mov dlakpiveTal TEPALTEP®V CE:
i. Ilepropiopévn.
ii. Amepiopiotn.
2. Bropnyavikn yxpnqon, mov OlaKkpiveTal TEPALTEP® OE:
i. Emoavaypnoipomoinomn oc vepd yv&ng piog xpnong.
i, AMliec Prounyovikég ypNnoetg, OTmG
ETAVAKVKAOQPOPOVUEVO VEPOYVENG, vEPO YLa AéPnTEG,
vepPO dlEPYUCLDV.
3. Tpogodotnon/ Epmrovtiopdg vrdoyerov vopoeopénv,
TOVOLAKPIVETOL TEPALTEP® CE:
i. Tpoeoddtnon pe dMOnon dtapnécm® €30Q1KOD
CTPOUOTOG.
ii. Tpoeoddtnom He YEOTPNOELGS.
4. Aotk kot [legpraotikn) enavaypnoiponoinon.

Ot Tpoava@epOULeEVOL TOTTOL EXAVAYPNOLLOTOINGNG ENEEEPYACUEVOV

Aopbdtov dev  eivalr emitpemtol Yyl TO OVUVOAO TOL TEdiOL
eEQapuLoyNg ™™g KYA. Ot EMLTPETOUEVES LopoEég
ETAVOYPNOIULOTOINONG GE GLVAPTNON HE TNV ANYN TAPAYOYNG TOV
VYpOV anoPANToV mtapovoidlovtatl ctov Ilivaxka 4.

[Tivaxog 4: Avvartol TOTOL ETOVOYPNOILOTOINGNG AVAAOYO LE TNV TTNYT TOV VYPOV

amoPANT®V.

I/ Tomog vypav amofrytev

Avvarol Tomol

ETAVOYPNCLUOTOIN GG
Owlokd 1 aoTiKa Avuoto. 1 1. Apdevon
Bropnyoavikd Auate w0 EUTinTovy 2. Tpo@oddtnom vIoyEI®V
o710 medio epappoyng g KYA VIPOPOPEDV

5673/400/1997, aoyétmc peyéboug
EYKATAOTUONG

3. AGTIKY| KOl TEPLAGTIKY] XPNON
4. Blounyavikn ypfion

Yypd Bropnyovikd andpAnta mov
TPOEPYOVTAL OO GALEG Propmyavikég
EYKOTOOTAGELS, AoYETMC HeyEboug,
7oV gival un emkivovva, 1 Exovv
KOTOOTEL U1 EMKIVOLVO, LETA Ao
npoPAenduevn enelepyacio

1. Bropnyoavwn xprion

2. [lepropropévn dpdevon pécm
VIEGAPLOV GLGTHLATOC GPOEVOTG
3. Tpo@oddtnon vdyelwv
VOPOPOPEDV TTOV OEV EUTITTOVY
oT1g olatdéelc Tov apHpov 7 Tov
IT.A. 51/2007 ko1 povo péom

dmbnong.
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Ernavaypnoiuonoinon yia apocvon

Atoxpivovtar 800 TOmMOl e€mavaypmnolpomoinong oInv mepinTtmOon
Tncapdevong pe eneepyacpuéva vypad andpfAnta:

1. Mepropiopévn dpdevomn, mov aeopd HUOVO KOAAALEPYELEC TA
TPOTOVTIATOV OToimV KaTtavaildvovial peTtd oamd Oepupikn 1
dAlov eidovg eme&epyacia 1 doev  mpoopiloviar yia
avlpomivn katavaiAowon N ot koapmoi Tovg dev €pyovral e
dpeon emoa@n pe To £60¢00C KATH TN O010d1KAGi GVAAOYNG

tovg. Ilopadeiypato ToOV  KAAAEPYELOV  aLTOV  gival
KAAALEPYELEG {wotpopiv, AMBadia, Bropunyavikéc
KOAALEPYELEG, dévtpa (extoOC TOV OTWPOPOPM®V),

KOAALEPYELEG CTOPO®V K.O.. LTNV TEPLOPILGUEVT Apdevomn OeV
EMITPENMETOL 1 EQOUPUOYN TOV KOATALOVIOHOD ¢ peBddov
dpdevong. H mpdécoPacn tov kovod otV apdevdpuevn £€Ktoon
TPEMEL VO ATTOLYOPEVETOAL.

2. Ameploplotn Gpdevomn, TOL aPOopPA GE €101 KAAALEPYELDOV TOV
omoi®v Ta MPOIOVTO KOATOAVAADVOVTOL OUA, T.x. ACYAVIKA,
OUTEALDL, OTM®POPOpPA OEVIPA, EVO OoQOopa emiong Kot
avOoKopULKEG KOAALEpYELEG. 211G TEPLNTTMOGELG AVTEC
EMLTPETOVTOAL dtdpopot TOmol dpdevong,
coumepiiapufavopuévov Tov KATALOVIGUOVD, EVA OEV VTAPYOVLV
neEPLOPLoUOLl oTtnNV TPOSPacGn TOLV KOLVOD.

Tpopodotnon § EUTLOVTICUOS VTOYELOY VOPOPOPEMY

Atoxpivovtatr Vo Pacikéc péBodotl TpoPoOOOTNGNG TOV VITOYEL®V
VOPOPOPEMV:

1. Apuecog eumAovTIGUOGC LECH YEOTPNOE®V VO Wieon N Ke
Bapvinta.

2. Eumhovtiopdg pe tn pnébodo tng d1nbnong drapécov
€00(P1IKOD GTPAOUATOG €3GAQOVG, HE KATAAANAQ
YOPOKTNPLOTIKA Kot emapkéc Bdabog.

Me opiopéveg €Eaipécelg, 0 EUTAOVTIOCUOG VTOYELOV VIPOPOPE®V
EMTPEMETAL HOVO OTIC MEPLANTMOGELS KATA TG omoieg Ta vmoyela
vepd dev egumimtovv otig otatdferg tov dpBpov 7 7tov II.A.
51/2007. Xtnv  tpo@oddTNon TOV  VAOYEL®V  VOPOQOPE®V
EVTAGOOVTAL TOGO N VTEdAPLO OGO Kal 1 entpavelakn dtabeon tov
enelepyacpuévov vypoOv antoBANTOV, coumeptAapuPavopuevng Kat tng
TeAlkNG 01a0eong ce amoppoentikd BoOpo.
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AGTIKN KOl TEPLACTIKY EXMAVAYPNOCIUOTOINOY

O cvykekplpuévog TOMOG EMAVAYPNGLIULOTOINONG AVAPEPETOAL KVPI®G
OTO OOCTIKO KOl MEPLOGTIKO TMPAGLVO, TG O0GLKEG E€KTAGELG, TNV
avayvyn, TNV OoTOKOATAGTOGN @QULOIKOV TWeEPLPAAAOVTOG, TNV
nvpocfeon, TOV KkoBoapiopnd 00MV. Ot dvvaTOTNTEG
emavaypnotponoinong petaEd  GAA®  vovumeplAoappfavovv: 10
TOTIGUO CUVYKEVIPOUEVOV €KTAGE®V mpocivov O6mwg dacmn, GAom,
vekpotapeia, mpavny Kot VvNoideg oavtokivnrodpoéu®v, YyNmeEdQ
YKOAQ, Onuéoila wApPpKA, OLAEC KOATOIKI®OV, €AgVOeEpOg yYdpPOgG
EEVOOOYELOKDOV EYKOATACTAGEDV KOl EYKATUGTAGE®V OVAYVYNG, TN
xpNon vepov yio TNV mupdécoPfeon, TN GLUAVKVOGCYN E60AQAOV, TOV
kKoBapiopd odmv katr mefodpopiov, Ta dtakoountikd cvvipifavia,
™ Omuiovpyia TEYVNTOV 1N TN OlLATHPNGN QUGLKOV ALUVOV N
vypoBroténoVv KaB®C KAl yio TNV EVICYVON TAPOYNG EMLPAVELAKDV
PEVUATOV.

Biounyavikng emavaypnoiuonoinon

H gmavaypnoiponoinoen avtod tov tOmMov meplAapPdver epappoyég
Gl xpnon VEPOV yoENg (nrag xXpPNong 1
EMAVAKVKAOQPOPOVUEVOV), OVATANPOGT VeEPOV AgPNTOV  Kal
altomoinon yia TG Otdpopec Prounyovikéc diepyacieg. H
Broumyavikn emavaypnoiponoinon dev mpémet va epappoletal oe
Brounyavieg mpoidvtov wov wmpoopifovtar yia avOpomivny
KOTAVAL®GoTN.

2.4.5 Opro kot ToaplueTpotl ypNoNG

Ta 6pta Tov HiKpoPlLoroylk®V Kol GUUPATIKOV TOPAUETPOV KAODC
Kol N Koat’ €AAYLOTOV OmalTOVUEVN emefepyacia kot cvyvotnta
OELYULATOANY LDV Kot AVAAVGEDV ctnv mepinTooN
gEmavaypnotlponoinong enelepyaocpuévov VYpOV amtofANTOV
OTOTVTAOVOVTOL GTOVG TAPAKAT® TIVAKEG
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[Tivaxog 5: Opta yio meproptopévn dpoevon, Plopmyovikn xpnon vepov.

Tomog Escherichia | BOD5 SS ®orotnta | Kot ehdyioto EAdyiotn cvyvotnta

gnavaypnoipomomong | coli (mg/l) (mg/l) ATOLTOVHEVN JELYVOTOANY IOV Kol
(EC/100 enefepyaoia avVoOADGEDV VEPOD
ml) TPpog

EMAVOYPTOLLOTOLNGN

Mepropropévn <200 opeoova | Topoova Agvtepofabuia | BOD5, SS, N, P,

apogvon dibpeon HLE T1G UE T1G Broloyikn COUPOVO [LE TG

[eproyég 6moL dev Tipn emtayég | EMLTAYEG ene€epyaocia, emMTAYEG

avapéverol tpdcPaon s KYA | tTqg KYA ATOAVLOAVOT g KYA

TOVL KOOV, 5673/400 | 5673/400 5673/400/1997

KOAMEPYELES /1997 /1997 (PEK 192/B/14-3-

LwoTpo@dV, 97)

Bropnyavikég EC : pio ava

KoAMEpPYELES , MPadia, efdopdda

dévopa (un Yrmoielppatiko

coumeptrapPavorévov XAmpio :

TV cuveyms (epdoov

OTWPOPOPWV, LE TNV epapuoletal

npobvmobeon Ot KaTd yropioon)

TN GLALOYY| Ot KapToi
dev Ppickovral o€
EMOPT LE TO £60POC,
KOAMEPYELEG OTOPWV
KoL KOAMEPYELEG TOV
mopdyouv mpoiovto
ToL OToloL
voPaAlovrtal o€
TEPAUTEP®
emeepyacia Tpv TV
KOTAVAA®DGT] TOVG.
Apdevon pe
KaTaloviouod ogv Oa
epappoleton

Bropmnyavikn zpijen

Napé Yoéng Hog
XPNoNS

Tpopoddtnon
VIOYELDV VOPOPOPEDV
oV

dev EUMIMTOVV OTIG
dwta&elg Tov aph. 7
OV

ITA 51/2-3-2007 , (ne
™V EMPOAAEN TOV
mopay. 4 Kot 5 Tov
ap0. 5 g Tapovcac),
pe dndnon dopécov
€00LPIKOV GTPDHOTOC
LE EMAPKES TTAYOC KOl
KaTAAANAQ
YOPOKTNPLOTIKGL.

TeAlda 32




[Tivaxog 6: Opla pukpofroroyikdv Kot GOUPATIKOV TOPAUETPOV KABMS Kot 1 Kot
eAMd1oTOV amatoOUEVT emeepyacion Kol GUYVOTNTO SEIYLATOANYIOV KOl AVOADGEDV
OTNV TEPITTOCY EMOVOYPNOUOTOINONG EMEEEPYOCUEVOV VYPDOV amoPANTOV Yo
amEPLOPLIOTH APAELON Kot Blropmyavikn xpnon.

Tomog Escherichia | BOD5 SS Oolotra | Kat gldytoto EAGyiotn ovyvotnta
gmavaypnotporoinong | coli (mg/l) (mg/l) OTTOLTOVLEVT| SEIYLOTOAN YDV KO
(EC/100 eneEepyootio avoADGEDY VEPOD
ml) TPOg
EMOVOYPNGILOTOINGN
Ameproprotn apogvon | <5yweto | <10y <10y <2 Agvtepofadpio BODS5, SS, N, P:
Oleg o1 kahMépyeteg 80%twv 10 80% 10 80% Stbipeon Broroywn GUUPOVOL LE
OTMS OTWPOPOPOL detypdtov | Tov TOV T eneEepyacia,akolovBodpevn | tig emrayés g KYA
dévdpa, Aoyavikd, Kol deryndrwv | derypdrov amoTpIToPada 5673/400/1997 (DEK
apmédo 1 kalhépyeteg | < 50 yioto eneCepyaoio Kot 192/B/14-3-97)
TOV OTol®V TO. 95% 1V amoAVLOVeT ®oloTnTa KO
TPOiOVTA derypatwv dlomepaTdTNTO: Yol
KOTOVOADVOVTOL ovaktnpuévo vepd omd

oud, Oeppoxnma. H
amePLOPLOT ApdevoT
EMTPEMEL TNV
EQUPLOYT OLPOP®V
pnefdd®v epapproyng
G APOELOTNG
GUUTEPTAAUPAVOUEVOL
TOV KOTOIOVIGLOV.

Bropmnyavikn ypijon
ANV vEPOL YOENG
g

P Lol 18

EmavakxvkAopopovpevo
vepd yogng v
AéPnTeg, vepd
SlEPYUCIDV KAT.

EYKOTOGTAGELG
eneep-yooiogue
16000VOUO
mAnBouopdpeyaldTEPO
a6 50000kartoikovg,
Técoep1g avaePdoudon
Kat dvo avdePfdopdda
071G VTOAOITEG
TEPUTTACELG.

EC : ywo avoktnuévo
vepo amd
£YKATOOTAGELS
eneepyaoiague
16odvvapo TAnBucud
peyoAvTepo amd
50.000

Katoikoug 4 ava
efdopdoa Kot 2 ava
efdopad oTIC
VTOAOITECTEPIMTAOCELS.
Kot’ e&aipeon

Y10 VIGUOTIKEG
TEPLOYEG
LETEKUNPLOUEVN
EMLEWYNKOTAAANANG
EPYOGTNPLOKNG
vrodoung 1 ava
efdopdoa.

Y TOAEWUUATIKO
XAadpto Clp
ouveymg (EpOGOV
epopuoletot

Y Awpioon)
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[Tivakag 7: Oplo pikpoProdoyik®dv Kot COUBOTIKGOV TopapéTpev Kobmg Kot 1 Kot
EMIYIGTOV OTONTOVUEVN EMEEEPYOCIO KOl GUYVOTNTA OEYLOTOANYIDVKOL AVOADCEDV
OV TEPIMTOON EMAVOYPNOLOTOINONG EMEEEPYACUEVOV VYPAOV OmOPANTOV Yo
OOTIKN KO TEPLOGTIKT XPNON Kol EUTAOVTIGUOVTOYEL®Y VOPOPOPEMV LE YEMTPNOELS.

Tomog Escherichia | BOD5 SS Oorotra | Kat gldytoto EAGyiotn cvyvotnta
emavoypnoporoinong | coli (mg/l) (mg/l) QTOTOVUEVT| SELYVOTOAN YDV Kot
(EC/100 ene€epyooia AVOADGEDV VEPOD TTPOG
ml) EMOVOLYPNGLOTIOGN
Aotk (piion <2ywt0 |10y | <2y <2 Agvtepofadua | BOD5, SS, N, P: cdupmva
80% 70 80% | 10 duapeon Brodoywm petig emrayég g KYA
Meydreg ektdoelg TV TV 80% tav | Tyun ene&epyacio,ako | 5673/400/1997(PEK
(vekpotapeia, Tpavn detyudtov | delypdto | detypdto AovBovuevn omd | 192/B/14-3-97)
QVTOKIVITOSPOLOY, Ko < 20 Y v TprroPéOpia OoAdTNTa Kot
yMmeda YKOAQ, Yl TO enelepyacio ko | SwmepotdTnTo: yio
dnuocla TapKa), 95% 1oV OOV LOVGT) AVOKTNUEVO VEPO aTtd
EYKOTOGTAGELG derypdraov £YKOTOOTACELG eneepyaciog
avayLyng, kKataopeon He 16odvvapo TANBLGUO
TUPKAYIDV, peyoivtepo amd 50000

GUUTVKVAOGCT] £60OMV,
KaOapIoUOG 0dMV

Kol TeCodpoUwV,
SLKOGUNTIKA
owtpiavia. [Totiopa
LLE KOTOLOVIGHLO
amayopevETOL.

Epmlovtiopog
VAOYELOV
VOPOPOPEMV OV

dgV EUTITTOVV OTIG
dwotaéelg Tov Gpb. 7
tov ITA 51/2-3-2007
(DEK 54A/8-3-2007),
e

YEOTPGELC.

IepracTikd TPpacivo
cuumepAapUPavouévemy
TOV OAGOV Kot

dacmv.

KaTolKoug Té60EPIG avaL
eBdopdda kot Svo avd
eBdopdda oTig vTOAOUTES
neputtoelg. TC :

Yo VOKTNHEVO VEPS O’ T
£YKOTAOTACELG eMeepyaciog
UE 16000VaUo TANOLGHO
peyovtepo amd 50.000
KOTOTKOVG ENTA oVl
ePdopdda Kot TPl avd
€PdoUAda OTIG LVTOAOTES
nepmtoocels. Kat e&aipeon
Y0l VICLOTIKEG TEPLOYES LE
TEKUNPLOUEVT] ENAEYT
KOTAAANANG EPYOGTNPLOKNAG
VITOdOUNG 6VO AV
epdoudda. YToAEUUaTIKO
XAadpro Cl; : cuveymg
(epdoov epapuodletar
YAopimon)
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[Tivaxog 8: MEyiotec eMTPEMOUEVEG CLYKEVIPMOELS UETOAA®V KOl GTOVEIOV ©E
emeEepyacpéva ADUOTA Y10: 0) OOTIKY ETOVOYPNOLLOTOINGY, B) Teplopiopévn Kot
amePOPLoTn GPOEVOT,Y) PLOUNYOVIKY ETOVOYPNOIUOTOINCT Kot 0) TPOPoddTNnon -
EUTAOVTICUO VTTOYELDY VOPOPOPEMV.

METAAAO METAAAO

Méyiotn cvykévipoon Méyiotn ocvykévipmon
ppm ppm

Al (Apyitio) 5,00 Al (Apyiiio) 5,00

As (Apoeviko) 0,10 As (Apoeviko) 0,10

Be (BnpvAiiio) 0,10 Be (Bnpbviiio) 0,10

Cd (Kédpwo) 0,01 Cd (Ké&dpro) 0,01

Co (KoBdairtio) 0,05 Co (KoBdartio) 0,05

Cr (Xpodpo) 0,10 Cr (Xpaopto) 0,10

Cu (XaAkoég) 0,20 Cu (XaAiko6g) 0,20

F (®66pro) 1,00 F (®66pro) 1,00

Fe (Zidnpog) 3,00 Fe (Zidnpog) 3,00

Li (AiB10) 2,50 Li (Ai6w0) 2,50

Mn (Mayydavio) 0,20 Mn (Mayyévio) 0,20
Mo (MoAvBdaivio) 0,01 Mo (MoAvBdaivio) 0,01
Ni (NikéAiwo) 0,20 Ni (NwkéAiro) 0,20

Pb (Mo6AivBdog) 0,10 Pb (Mo6AvBdog) 0,10

Se (Xeinvio) 0,02 Se (XeAnvio) 0,02

V (Bavado) 0,10 V (Bavédio) 0,10

Zn (Wevddpyvpog) 2,00 Zn (Wevdapyvpog) 2,00

H eldyiotn ocvyvétnta OeYUATOANYLOV KOl OVOAVGE®V Ylo
Tignopapétpovg tov IMivaka 8 xabopiletal os:

e 12 avd £toc vyio ovaktnuéva vypd andéPAnta  omod
eykatactdoeicenelepyaciag ne tcodvvapo nAnbvopno
peyarvtepo and 200.000 xatoikovg kot vypd PBropumyavika
anofAnta  amd Prounyavikég OpacTNPLOTNTEG 7OV  OEV
euminTOovV OTLG Katnyopieg (aveEapTNToOC pneyébovg
dpactnploTnTog) g KYA 5673/400/5.3.97
(PEK192/B/14.3.97).

e 4 avd £€t0c yio avaktnuéva vypa andPAnta  amod
eykatactdoelg eneEepyaciag pe 1600V vapo tAnBvopd petadd
50.000 xatr 200.000xatoikoVv

e 2 avd £€t0c¢ yio avaktnuéva vypa andPAnta  amod
eykatactdoelg eneEepyaciag pe 1co0dvvapo tAnbvopd petaldd
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T

10.000 «xatr 50.000 xoatoikov «Kat vypa Prounyovikd
anoBANTA 0mod Propunyavikég SpacTNPLOTNTEG WOV EUTITTOLV
otig katnyopieg (aveaptntmc peyéBovg dpacTNPLOTNTAC)
g KYA 5673/400/5.3.97 (PEK192/B/14.3.97).

ava £10¢G yia avakTnuéva vypa amOPANTA amo
eykatactdoeigenelepyoaciog pe 1codvvapo ntAnOvopd petadd
2.000 kot 10.000katoikmVv

eykatactdoelc emeepyacioag pe 160d0Ovapo mwANOBvouod

pikpotepo tov 2.000 katoikov Kol 01KLOKA 101OTIKO CUGTHUATA
enefepyaciag 0ev amatteitatr €leyyoc yio tn dtanicT®OG™N THPNONG
tov opiov tov Ilivaka 8.
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KEDAAAIO 3 — XvvOetikd anopinta

Ot mepiocodtepeg peréteg oe ovotiuoatoa MBR ypnoipomotovv
ocvvOeTIKd OmOPANTO, TAPACKEVAGUEVO EPYACTNPLAKA. XE TPAOTO
0TAd10 avtd €ivol amapaitnto Yo va KAToAAPel Kaveig ta Opla
evoég avtdpactnpa, TOV YXPpOVO YXPNONG TOV HEUPpOvVOV TpLV
Ypelactovv kabapiopd, tn Oonupiovpyia evepyng Adcmng 660 Tlo
otabepng vyivetrar N v mapokoAovOnom tng  avamtvEng
ocvyKekpLpuévNng katnyopiag pikpoopyoaviopdv. Kabog n Aettovpyia
t0v ovotipatog MBR  egivar mwihotikn, mwpémer vo egipoocte
OLOTEPWOG TPOGEKTIKOL Kl va eAéyyovue KaBe pog Ppa. H ypnon
ocvvOeTiko® amoPAfTov £€xel TO TWAgovEKTNUO TNG oTtobepng Kot
ATOAVTO GUYKEKPLUEVNG OCLYKEVIPOONG OGTO Ol1APOPE CUVGTATIKA
T0V, €vavTl €vOog aAnBivod amofAntov 6mTOV AVTN M GLYKEVIP®ON
0o eiye lowg kot onpavtikég avéopetmwoelg. Eniong, evoeyouévmg,
Oa mepleiye cvotatikd mwov Ba £€divav aglomeplépya OMOTEAECUATO
nov 0ev Ba pmopovoapne va epunvedoovpe av 0ev gipacte ciyovpot
yio Ta 6voTaTikd avtd. Térlog 1o cvvBetikd andPfAnto eivar dpueca
dtaBécipo, ce 60om mocdHTNTO YpelLAleTAl KOl CE GYETIKA YOUNAO
KOGTOG.

3.1 Tvmot cvvOetikdv amofintwy

Ot tpelg Paocikéc mapdpuetpotr mov mpémet vo ANeBovV v’ Oyv yia
v [Moapackevn tov anmofAnTov €ival 1 TpoeN Tov TPETEL Vo, €XO0VV
T0 pikpofra  yra va ovantvybodv, m  dnpiovpyia evvoikdVv
cuovOnKoOV ylo oVTA KOl QULOLKA KATWOold OapylK] MWOGOTNTA
pikpoPiov yia va propéoet va Lekivinoetr n dtadikacia.

Ocov apopd tnv Tpoen, avtn divetar ce popoen avlpoka, aldTtov
KOl @OCPOPOL amO TIG MEPLGCOTEPEG E£PEVVEG mOL €£xovv yivet.
Avtd eivar AAAoote apKETA PEAAIGTIKO AoV OAo TO OACGTIKA
anOPANTA TEPLEYOVYV OMWGONMOTE AVTA TA GVLGTATIKA. AVTO 7OV
aAralelr eivar oe 11 €idovg yMuikég evooelg Ba mepiéyovral Ta
AMUIKA avtd ototyeia. Avtd mov evdoiapéper kvpimg eivar 1
ocvykévipwon avtdv oce 6povg COD, oiikov al®TOL KAl OALKOD
eOcedpov kKot N avarioyio avTdV.

N'a va avantvoyBodv 1o pikpdPra ypertdletar m  wpooHnkn
LETAAAKOV 1xvocTOolyei®V, 6& €AAYIGTEG CLYKEVIPMOGELS, Yld vV
€xel 1o O0tdAvpa gvvoikéc ocvvOnkeg ayoyipotntag. Eniong to pH
eivar vyiotng onpaciog yia ta pikpéfro kot mpémel va gival o€
Tium and 6 féwg 7.

Télog m Beppokpacia meptfAAAovtog €ival 1KAVOTOINTIKN apKel va
unv éxetr axkpaio yopunAd m vynid vovuepa. Kdatt t€t010 gvTtuy®dC
dev amoteArel mpOPAMHA oTN YOpPA MO, EKTOG 1owg amd TG
nEPLOOOVG KAVOo®VA.

Ta apyikd pikpépfra pmopodv va mpoéABovv eite pe an’ gvbeiag
TPpocHNKN AVTOV, ayopacuévov and 1o eundplo, €ite pe mpocHNKN
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oTO ocvvOeTikod amoPfAnto evog HIKpOV TOGOGTOD non
enefepyacpévng Adommg mov 6Oo maApovpe amd £vav VIAPYOV
BroAoyikd xaBapiopd.

[Mopakbdtew Twopamépumovtol €VOELKTIKOlL TIVAKEG OLOTATIKOV
ocvvOeTIKOV amoPANTOV.

[Tivaxog 9: Xvvtayn cvvletikon omc')BM]rou[G].

XNpuikd ZvotaTikd Yvoykévrpoon (mg/l)
Ovpia 91,74
NH,;ClI 12,75
Na-acetate 79,37
Peptone 17,41
MgHPO,4.3H,0 29,02
KH2PO, 23,4
FeS0,4.7H;0 5,80
YV0TOTIKA TpoQipoV

Apvio 122
I'drla oe oxovY 116,19
Mayié 52,24
Yoytélato 29,02
Tyvn Metdrrov

Cr(NO3)3.9H20 0,770
CuCl;.2H,0 0,536
MnSO4.H,0 0,108
NiSO4.6H,0 0,336
PbCl, 0,100
ZnCl, 0,208

Mg o160 TNV TWpPOcOUOi®ON TOV 0OCGTIKOV Avpuatov, o Boeije
YPNOLLOTOINGE ®C €16pON o€ £€va OCUGTNUO EVOAAACGOUEVOV
KOkA®V Agrtovpyiag (SBR) cvvBetikd Adpa, 1 cvstacn tov omoiov
nopovoidletar otov Ilivaxa 9.

H memntovn kot n okdvn ydroktog ypnoipomoindnkav kvpiog og
MY TPOTEIVOV, €VO TO AUVAO KOl TO GOYLEANLO ®C TNYES
voatavlpakov kot AmapdOvV VAOV avtictoltya. O @e®GQOpPOG
eloépyetal oto ovotnuo emefepyaciag kvpiowg HE TN HOPON
avopyavoy Q@OoEOPOL KOl M OUHOVIH HE TN HOPON YA®PLOVYOVL
app®viov Kat ovpiog. TN «CVLVTAYN» QLT GUUUETEYEL CNUAVTIIKOG
aplOpog 1yvootolyeiov pe otdOY0 TNV KAADTEPT TPOGOUOI®MGN HE TA
actikd Adpata. To cvvoiikd COD givar 439 mg/l.
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’ I , , 7
[Tivaxkag 10: Zvotatikd cuvOeTikKoD omoﬁknron[ ],

YV6TATIKO Yvoykévrpoon mg/l)
[Memtovn 853
Z®1KO exyvAlopa 587
Ovpia 160
NaCl 37
MgSO4-7H,0 11
K;HPO4 149
CaCl,-2H,0 21

Ytov Ilivaka 10 mapovocidaletar m cvotacn ocvvBetikod AVpatog

mov  ypnoipomolnOnke ce TEGT UETPNONG  TNG  TOAYXVTINTOG
anoévyoéveoong Propdlag, moOv AVATTVGGETAL GE OCULGTNUATA
evepyol 1AV0G emefepyaciag 00TIKOV oamofAntov. Xkomd 1TNG

Epy0ciog AmMOTEAOVGE 1N TAVTONMOINGTN OVGLOV MOV AVAGTEAAOLV TN
pikpofrakn dpacn Kot M VEOdElEN KOATAAANA®V OCUVYKEVIPDGE®MV

oVGLOV TOov propovv
BrodtaomacipdTNnTOg.

[Tivaxog 11: Zvotatikd cuvOetikon omc’)Bknrou[ .

va xpnotpomoinBovv

8]

YU6TATIKG Yvykévrpoon (mg/l)
Zokd exyVAIoNQ 80

CH3COOH 0,2

KH,PO, 70

FeCl3;-6H,0 1,5

CaCl, 2,88

NaHCO; 420

Ytov Ilivaxka 11 mapovoidletar 1 60GTOCN TPOPOSOGIAS TEGCAP®V
CVGTNUATOV EVOAAUGGOUEVOV KUKA®V Agttovpylog. ZTdY0C 1TNG
Epevvag avTNg MTav 1 enidopocn TOV £VIOVOV UETAPOA®V 1TNG
Oeppoxpaciog ota moAvpwcseopikd Paktnpidta.
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[Mapaxkdtw, mapovosidletatr M 6VCTOGN OCLVOETIKOV AVUATOV TOVL
TPOCOUOLOVOLY TO VYPA amdéPAnta prag Prounyaviag moapay®yng
oivov. Ta cvotaTikd TOV YPNOILHOTOINONKAV GTNV TEPINTOGTN AVTY
eivar telelog dto@opeTikd omd avTtd TOV TpoavaeepBEVIOV
«OVVTOAYDVY. Ta Brounyavikd amofAnTa €yovv tereiomg
dlLOQPOPETIKNY OVGTOGT TOGO OMd TO OCTIKA 060 Kot pHeTa&d TOVG
yia gvvontovg Adyovg. H mpoocopoimon tov Prounyoavikov
ATOPBANTOV ATALTEL EMOUEVOG TNV TAVTOTOINGTN OAOV TOV EVAOGEWMV
TOV VEWAPYOVV GTO €V AOY® amOPAMTO, €MELON M OVGTACN TOVG
pumopel va dto@épel akOpO Kol OTOV TPOKELTAL Yio amOPANTO OmMd
Brounyavieg 6potoV TPoidvVIOV.

[Tivakag 12: Zvotatikd cuvOeTikon om()Banou[gl.

XV06TOTIKG Xvoykévipoon
(mg/l)
I'yokoln 1800
dpovktoln 1800
Kitpikd o0&V 1
Tpovyikd o0&V 2
MnAikd o0&V 2
NoAaxtiko o0&V 2
[Ipomavoin 1,24
Bovtavoin 1
I[TevtoAikn 0AKOOAN 3,8
O&1kd 08D 250
A1Bavoin 10
O&1k6c atBvAiectépag 4
[Tpomiovikd 0D
Balepiko o0&V 1
E&avoiko o0& 0,5
Oktavoiko 0&D 0,7
YNB 1700
NH4SO4 5000
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3.2 MéBooot covrijpnons covletikav amofintwv

Muia pikpn tomikn mwepapoatiky povada MBR ypetdletar pepixég
exkatovtaoeg Altpa amoPAntov kdbe ePoopdda. Emopévog £€vag
ATOTEAECUATIKOG TPOMOG, MOV Ypnoilpomoleital gvpémg, e€ivar m
TOPAUGKELT CUUTLKVOUEVOD amOPANTOL Kol 1 HETEMELTA OpaimON
tov. Etotl €§oikovopeital yodopog aArd kot xpoOvog, a@ov apkel 1
TOPAGKELN TOVL piad @opd tnv egfdopdda N Kol mo omdvia. Avto
nov PéPara mpémer va Anebel vn’ O6yn eivalr katd mWOGOV TO
anoPfAnto drtatnpeitar otabepd mplv tnv mpooHnkn TOL OGTOV
Broavtidpactnpa. O Bacikdtepog «exOpdg» poag otnv mpoomndbeia
avtn eivar ta pikpofra kot M avamtvéEn tovg. Ilpopavodg 1
npoocOHNkn pikpoPfiov M m wpooBnkn Adomng amd Proroyikod
koaBoaplopd mov avoaQEépETOl TMAPOTAV® TPEMEL Vo Yivel TNV
televtaio otTiyun mplv TNV mpoocHNkn Tov amoPfANTOL GTOV
aviiopoactnpa. ‘Etol evo péoca otov aviidpactipa emvbvpodue
v paydaioa avantvin kot emPiocn Tov pikpoPiov, mpiv nv
npocOnNkn 1oL  yperaldpacte ocvvOnkeg amoBnkKevong oe
neplfdiiov mov dev Ba avamtvocovial avtd. Tétoieg cvvOnkeg
pumopovV va enitevyBovV HeE TOVG TAPAKAT® TPOTOVG [1].

e Amoocteipwon
e Yo&EN (4°C N yauniotepa)

e Anupiovpyia o6&wvov (pH<3) 1N oaAixaiikod mepifdAirlovrtog
(pH>11)

3.2.1 Yo

Kabbc n 6eppokpacio ennpedlet o peyaio Pabpud tn petaPoirikn
dpacTNpPlOTNTA TOV HUIKPOOPYOAVIOCUAOV, OV TO oLVOETIKO pog
an6BAnto dratnpndei ce Oepuoxpacia yaunidétepn tov 4°C , 0o
avacteilovpe TNV avantvén tovg.

Ta mapoxkdto onpeio mpémer va mpooeytobV OGOV aopd 11
cuvInpnon anofAntov pécw YvENG:

Xpovoc woénc- Avatiapnon Poénc:

[Ipéner va eipacte ciyovpotr mwg 10 andPANTOd pag 0o Ppebeli tnv
emBountn Bepuokpacia ce €VA0Y0 YPOVIKO O1ACTNUA KOl TMOEC TO
yvyeio pog eivalr emapkég yioo vo  dSlaTNPNoEL  AVTAV TN
Oeppoxpacio yia 6co ypo6vo amoOnkevtei. I[IpoPAnpa pmopel va
amoTeEAECEL O HEYAAOG OYKOG vypoy mov BOa dvoyaipeiver tnv
emitevEn oavtn (oce oavtqv v xatevbBvvon Ponbdber wor N
CUUTOKV®OGT TOL OTOPANTOVL).
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Oscppokpocio tespifairovroc:

H emoyn mov =mpaypatomotrodvtalr ta melpdpoata £xelt HeEYAAN
onuacia yiati pmopel voa emmpedoel oe peydio Pabpo emitoyn
oCVVINPMON TOL amoPfANTOV.

Toncivoon enueiov tnénc:

‘Evag &dAroc tpdémog yioo vo e€ipoocte oiyovpotr yio TN YXOUNAN
Oeppoxpacio tov amoPAntov pac €ivar n Tameivoon tov onueiov
mMéng. Katt tétoto0 pmopeli va yiver m.y. pe mpoosHnkn oto
amoPANTO O1aAVUATOG HOVOOULOVAEVOYALKOANG 1M HE OLAPOPOVG
dAAlovg TpoOTOVC.

3.2.2 Arooteipwan

‘Evac a4Ahog tpdémog cvvinpnong eivar n xabnuepivi anocteipwon
tov amoPAntov. Ot pébodotr amoocteipwong mepitiaufdavoovv toVv
KABaviopd (amocteipwon ce vynin Beppokpacia vwd micon Kal
vypacia), tov EnpokAifavo, tn xpnon aktivofoiiag kot T xpnon
avtipikpofrak®v ovoldv. Onwg eivar eavepd amd T1C TApATAVE®
neboddovg, pmopet va ypnoitponoinbei povo n xpnon aktivoPfoiriag,
Kot oavtd yroti ot dAAotr Tpelg TpoOmMOL gvoéyetal va aAAGEovv TN
c0GTAGN KOl TO YOpOoKTINPLoTikKd Tov amofAntov. H vyniq
Oepuokpacia pmopel va amopakpbvel ovoieg AOy®m mInTiKOTNTOG,
aArdalovtog ™ CVYKEVTPOO TOoV d1aAdPOTOC EVD ol
avtipikpoPrakéc ovoieg €voéyetal va €MMPEAGOVV TG UETEMELTO
LETPNOELS KOl OKOpO va dvoyepdvovv tnv avantvEn pikpofiov
octov avtidpactnpa. Kot m yxpnon axtiwvofoiriog médviowg amnatrtel
e&e1dikevpévo eEomAtoud vYNAOD KOGTOVG
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3.2.3 Anovpyio 6éivov (pH<3) i aikolixod mepifailoviog (pH>11)

‘Evag dAlog 1pdémoc ovvinpnong eivar n onuiovpyia o6&ivov
neplfdiiovtog. Xe tétoleg cvvOnkeg ta pikpoOPia de pumopovv va
avantuyBovv, evdd 0 xpOVOG TPOGAPULOYNG TOVG €ival TEPLGCOTEPOG
and pro gfdopdada. H  dnupiovpyia 6&ivov 1 GAKAALKOD
nepifaiioviog umopei va emitevybel pe mpocsHBNNkn vdpoyrwpiov 1
vopo&etdiov Tov vatpiov avrictolya.

IN'a va emtdoyovpe tnv ofivoon mpénmer va AdPovpe va’ dyn pag 2
npaypata: Tnv mocsdtnta oéoc 1 Pdong mov ypetaldpacte yio vo
pvOuicovpe 1o pH oto emBountd eninedo. Katr devtepov av 1o pH
aAirdaler tmv ovotacn TOoL AmMOPANTOL AdYy® W.)x. AVENONG TNG
TTNTIKOTNTAC TOV. AVvTtO umopel va yiver petpovtag to COD, 1o
dtaivtd COD, 10 oAikd Galwto KAl TNV ay®ylpdtnta 6& dtacTNnU
piac epoopddac. Térog 1o pH Ba mpémer va avapvOuiotel ota
@evVoloA0YIKE  emimeda  mpitv  pifovpe tO0  amOPBAnNTO  GTOV
Broavrtidpactnpa.
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KEDAAAIO 4 — Avohvtikég nEBodot EAEYYOL TaPAUETP®V
pOTAVON G GE VEPD.

4.1 Onrixég uébodor

4.1.1 Oolepouerpio

H 0OoAepotnta, eivalr éva pETPO TOV YAPAKTINPLOTIKOV Ol1ddoong
TOVQP®MTOC Uéc® 1oL vepoV. Eivar akoun €éva evoelkTikd TECT TNG
To10TNTOG AMOPANTOV ®G TPOG TO OGLOPOVUEVE GLGTATIKA KOl GE
KOAAOELWONG evmoelg.H pétpnon tng BoAiepdtntac Poaciletar otnv
ocvykpion dtabAaciudTnTog RATOPPOONONG PWTOG 68 oyéomn U’ €va
npotvmo dtdAvpa. KoAroegldn cvotatikd otaBAiodv 1N amoppo@ovV
QPOG YAPOUKTNPLOTIKOD UNKOVCKVUOATOG KOl OEV EMITPETOLY TNV
dramépacmn. ITevikd dev vmdapyer xapiadpeon oyxéon petagv
BoAepOTNTOC KOl GLYKEVIPOONG ALO®POVUEVOVOVLOTOATIKOV G €va
aKaTéEPpyacto AV,

H veperopetpia katr n Borepopetpia Paciovial 6To 6KESOUGUO TOV
eOTOCATO Ta cONATiotod KOALoelddV cvotnuatov. H eEdptnon tng
EVTIAGEMGOKESOUGUOV TOV QMOTOC Omd TOV aplipud TOV copuatidiov
TOoVv VTApYovVv ceoplopuévo OyKo KOAAoegldoVg ocvoTnuotog eivatl
YPOUULKT), o€ avotnpakabopiopéveg mepapoatikég ovvOnkeg H
vepeilopetpio 1M  oAAldg vepelopetpikn péBoodoc eivar €vag
ATOTEAECUATIKOG TpOMOC Yioo TNV upétpnon 1ng 6OoAegpdtnrtac.
Amoteiel pra amd ng mAéov efeAirypéveg peBddovg, m omoia
dtakpivetatr yia Tnvakpifetd g otovV TPOTO TPOGOHLOPLGUOV
Bolepotntog ce 1dtaitepa yapunAéc TIHEG.

4.1.2 Avoxiaoiuetpio (Reflectometer)

To oavakAocipeTtpo YPNOIUEVEL GTOV TOGOTIKO TPOGOLOPLGUO
d1aQopeTik®V ovol®V (aiovpivio, appodvio, apyvpog, acféctio,
ackopBikd o0&V, yAvkoln, Beiwdom, kaAio, xoPdAtio, payydvio,
poAvpBoog, vVvikéAio, vViTplkd, VvViTp®OTN, oidnpog, vmepoleidia,
eOoQopiKd, yaikdg, YAG®PLO, YPOUIKA, wyevdapyvpog). To
oNUAVTIKOTEPO mAgovEKTNHO TOVL ¢givar 1 amofnkevon TOV
dedopévov and malaldtepeg LETPNGELG, akOpa kot 1N eEaymyn tTov
pécov O6pov TOVG, MPpocdidovTag HE OVTO TOV TPOMO HeYAAVTEPN
akpifeta otig petpfoerc. Eivatl 1otaitepa anotereocpatikd e§artiog
TNG TEYVIKNG TNG «OMTIKNG OLTANG aktivac», m omoio spappoletal
Eexyoplotd Yo KadBe moptida Kol emitvyyxdver tn pETpmomn dvo
Lovov avtidpaong.
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4.1.3 Pacuotouctpio

H o¢oacpoatopetpia vmepvBpov oamoterei £€va onpaviikd Kat
EVYPNOTO €PYAAELO YlO TOV TWOLOTIKO KOl TOGOTIKO TPOGILOPIOUD
TOALOV ovoldv. Eidikotepa, n oacpatopuetpioa amoppdenong Kot
avdkAioong otn uéomn vmépvOpmn meproyn Ppioker epappoyn o1n
LEAETN TNG OOUNG HOPLOK®OV EVOCE®MV Kol 1d10iTEPA OPYAVIKAOV
EVOOCE®MV KOl ovolov Proynuikod evdtagépovtog. Atdpopot
KOTOOKEVAGTEG OPYAVOV TPOGEEPOVV GCNUEPO UM KOATAYPOAPLKA
QPOCUATOPMTOUETPO OTANG O&ouUNGg, Y(PNOLUA  YlO UETPNOELG
CTNVLTEPLOON Kol oTnv opatn mneptoyn. H katdTepn ypnHoiun
TEPLOYN UNKOVGKOLUATOG Yia To Opyovo avtd kvpoaivetoar amd 190
€wg 210 nm kot n avotepn and 800 ¢wc 1000 nm. Oha drabétovv
evaliaocodpevec Avyvieg PBoAepoapiov kot vdpoyovov 1 devtepiov.
To mepiocotepa d100£TOVV POTOMTOAAATAAGLAGTEG OG UETAAAAKTES
KOl LOVOYPOUATOPES Y10 d1OGTOPA KAl €TLAOYN TNG okTivoPfoAiang.
Mepikd and ta Opyava g€ival €E0MAICHEVO LE YNOLOKE GLCTNHOTO
avayvoong Katr dAio €yovv peyaia oavaioyikd opyova PBeAdvag.
Tomikég meproyég €vpovg Qacpotikng Covng eivar 2 éog 8§ nm
Kotavagépetatl akpifeta emhoyng pnkovg xkvpatog +/- 0,5 éwg +/-
2 nm. Xto TAEOVEKTHUOTO TOV OPYAVOV OATANG O€oung
neplAapPdbvetar n toyvpdtepn aktivoPfoAia, o kKaAVTEPOG AOYOG
ocqpatog mpog 0OopvPfo kot ot amAoi kot eOypmoTOol Y®POl
tonoBétnong tov detypdtov. Avtifeta, n dtadikacio Kataypa@ng
TOV GNUOTOG TOV UETOUAALKTN YlO TNV KVYEAIdO avaQOpdag Kal 6TV
cVuVEYXELN KOl yia TNV Kvyerida deiypatoc (dGTe 0TN cLVEYELD VO
VTOAOYIGTOVV Ol AMOPPOPNGELS N Ol dtamepatdInTeg) dev givat
IKOVOTTOINTIKY, A6Y® tNng oAicOnong katr tov BopvPov flicker tng
TNYNG KOl TOV HETAAAAKTN.

4.2 Hiextpouetpixés uébooot

H ypnon n¢ avtdépatng tithoddtnong odtaivpdtov, O6§tvov N
Bacikdv, amotelel pro pébodo pe moArd mAgovexktipoto. Mg tnv
EQOUPULOYN TOVL OALTOUOATOVL TITAOOOTN METLYAIVOVLUE YPNYOPOTEPEG
availdoeLg pe YAPOKTNPLGTIKY akpifera Kot taitepn
emavoaAnyipotnta. Anotereital and pia avtépatn Tpoyoidoo pLe tnv
omoio yivetalr m glocaywyn tovrpdtvmov OdtaAvpatog. H pon tov
yivetar otdyonv pe otabepd pvOpd. Axodpa, n cvokevn drtabétet
gvav €101k0 a1cOnTNpo MOV KATOANYEL TNV QLAAN O0mov PpickeTal
10 O0ltdAvpo ®ote va yiverar €Aeyyoc tng aAioayne tov tipov pH
T0V OlOAVpHOTOG HETA TNV €loaymyn mpoéTvmov dtaAvpotoc. H
TiTA000TNnon ovveyxiletar oavtdépata péypt tnv peTafoArn Tov
YPOULATOG TOV dtaAbpotos, AOYy® tov deiktn. Mg avtd tov tpdmo
npocdlopiletar edkola kot pue akpiferta to TEAkd onueio xat
yvopiloope mwdoMN MOcOHTNTATPOTVTOL OLOAVUOTOC omalThOnke.O
QVTONOTOC TITAOOOTNG amoTteAeital amd TO  UNYOAVIKO  TO
NAEKTPOVIKOUEPOS KOl TOV EKTVTMOTN.
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Meg tov 1010 avTOpATO TITA0OOTN Umopel va yivel Kol pé€Tpnon ToVv
YAoplLovtov pe tnv xpnon niektpodiov REDOX. O tithoddtng pog
Oa eivar vitpikdg apyvpoc (AgNO3) mAéov Kol katd tnv dtdpketla
NG T1TA000TNOoNG 0o apyicel va BoAmdvel To dtdAvud pog To omoio
emiPefartover tnv vYTapéEN YAopLéOvVIOV .

Ta teyvikd yopoaktnpioTikd Tov niektpodiov REDOX givar:
e Mnxog HAiextpodiov : 120 mm
e Atbdpetpog Hrextpodiov : 12 mm
e YAk6 copatog : polysulfone
e Evpog Beppokpaciag : 0 - 80 C°
e Tumog xalwodiov : 2 m coaxial

e Tvumog cbvoeong : BNC
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4.3 E1dxéc uéooot

Mio amd Tig ONUAVTIKOTEPEC TWAPAUETPOVS TOLOTNTAS TOV VEPOD
eival tomocd tov dtaAeAvpévov og avto oEvydévov DO (Dissolved
Oxygen). H péyiotn ocvykévipoon (kopeopov) tov dtaAeAvpévon
o0{vyovov oto vepd eivar pikpn, ™G TédéNng tov 8-15 mg/l, xat
efaptatal and tn Beppokpacia Kat TNV arlatdéTnTa TOLv VvEpPoL. Ot
eELAYLOTEG MWOGOTNTEG MOV OamalTOVVTOL amd €va vyel] wAnBvoud
yoplov pmopei va givatr vyniég, g taéng tov 5-8 mg/l, 1 kot
younidétepec, ¢ tagng tov 3 mg/l. H amaitnon oe o&vyovo
pumopeli va petpnbet kot exeppaletar pe dtdpopovg tpoémovg. Ot
ONUAVTIKOTEPOL KAl gvpOTEPO Ypnotlpomotovuevol Paciloviatl otn
pétpnon tov BOD xat tov COD. H ynuixf anaitnon ofvyovov 1
10 ynuikd omnattovpevo o&vydvo (Chemical Oxygen Demand,
COD) eivar m moocotnta tov 0&VLYOVOL TOL OmAlTEiITOL Ylo TN
ynuikn  oéeidwon tov amoPfAntov. H  Proynuikn amaitnon
ovyovov 1N 10 Proynuiko®g amoattovpevo ofvyovo (Biochemical
OxygenDemand, BOD) egivar m mocoétnta t0v 0&EVLYOVOL TOV
amoalteiTal ATOULKPOOPYAVIGHLOVG TOPAKELLEVOL vo
amotlkodouncovv ProrAoyikd taamoPANTA.

4.3.1 Bioynuixao. amoitovuevo olvyovo (BOD)

Otav Broamotkodopunoiun opyoavikn VAN amoppintetal 6to veEPO, Ot
pikpoopyaviopoi mov vmdpyovv oto andPAnto, Kot €161kOTEPA TO
Bakthptla, TNV anOolkodOoUOVV O©& OATAOVGTEPO OPYAVIKA KOl
avopyava ocvotatikd. Otav m amocvvBeon avthi NG OPYAVIKNG
VANG AapuPdver yopa vrd aegpofieg ocvvOnkeg, dMAadn mapovcia
ovydvov, ta mpoidvta NG amoikodoumong eivar afrafn xat
otafepd 6mwg 10 010&eidto tovavlpaka (CO2), ta Berkd (SO4), Ta
owoc@oplkd (PO4) xat ta vitpikd(NO3).

Mia mwAovotevpévn avanapactacn aepofrac amocvvleong divetat
and tnv avtidpacn (1):

Mikpoopyavicpoi CO,+ H,O0+ véa

Kot + 0, — KOTTapa+ oTal.

Opyaviknq VAn mpoiovia

Otav 10 drabéoipo o&vydvo eivar avemapkég, Aapfaver yopa
avaepofia amoocvvBeon kot yivetar amd &VIEAMG O1APOPETIKOVG
pikpoopyaviopovs. Avtoi mapdyovv TteAikd mpoidvta mov &givat
emPrafn kot avemwiBounta, 6mwg 1o vopobeto (H2S), n appovia
(NH3) xat to pebBavio (CHy). H mocdtnta tov o&vydvov mov
OTOLTEITAL ATO TOVG UIKPOOPYAVICHOVGS Yo Vo 0Ee1ddcovV aegpdfia
T0 opyavikd anofAnta, Omwg nNOM avaeépOnke, ovopdaletat
Broxnuikn amoaitnon o&vyovov 1 Ploynuikd amaltovpevo oEvyovo
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BOD. To BOD ovvnbog cexoppdletar o€ ylAlooTOoypappdplo
amattovpevov o&vyovov ava Aitpo amoPfAntov (mg/l) M o
tocoovvapeg povadeg: ypaupdpio avd KuvBikd pETPO (g/ms). H
oAk moocdtnta TtovL  o&vyovov WOV amatlteitor  yio TN
Broamoilkodounon eivar pio oNuAvVTIKY] TOApLUETPOG Yio TNV
EKTIUNON TOV eMTTOGE®V WOV Ba €yel pia exkpon amoPANTOV o€
éva TeEAKO VOATIVO amodékTn. H mpaxktikn mov viobetnOnke eivatl
vo petpeitor Kol va ovOQEPETAL ®C OMOTEAEGHO T omaitnonm
o0{vyovoyv Katd TN OldpkKela piog meEPLOOOV S5 MUEP®V, OV KOl M
TEAKN amaitnon oe oEvydvo gival apketd peyaAvtepn. To BOD-
névte nuepov 1 BODs, givat 1 cvvoiikn mocodtnta o&vydvov mov
KOTOVOADVETOL ATO TOVG UIKPOOPYAVIGUOVG KATH TG MEVTE TPDOTEC
nuépeg Tng Proamoikodounone.

MéBodoi1 uétpnonc rtov BOD

Ynapyovv 06vo «kbOpreg upébodor pétpnong tov BOD evog
dtaidvpoatoc. H «Ahaoikn pébodoc tov Apaitdceov Kol 1
cvvtoudtepn Mavopetpikn MéBodog.

H xloacoikn Mé£60odog tov Apaitdcewv ypnoitpomotrel pio peydin
oclpd OEIYUATOV HE OLOQOPETIKEG OpAL®OCEL TO K&Be éva. Xto0
kaBe deiypa, petd amd 5 muépeg, petpdtar m KATAVAA®GYN TOVL
dtaAvpévov oEuydvov octoyevovtag va emitevyfel m apaiwon mov
0o emitpéyel katavdriowon péyxpt 80% - 90% tov 0&vyodvov mov
vaNpye dtareAvévo 6TO dtdAvpa apyLKA.

H Moavopetpikn péboodooc aviiBétmg, €xetr peydain sveiiéia d16TL
xpnotponotel 6t pé6vo 10 0EVYOVO WOV VTAPYEL JLAAEAVUEVO OTO
delypa aAAd Kot avtd MOV VIApPYEL oTOV aépa TAvVE amd 1o deiypa,
péca otn eLaAn pétpnong (21% v/v o§vyodvo ). H xatavdioon tov
0Euyovov petpltal HEC® TNG UELDGEMG TNG HEPLKNG TMIEGEWMG TOV
0EVYOVOL OTO €ECMTEPLKO TOV GOPAYIOUEVOL XM®POV TNG KETPMONG
KOTO TN 0tdpKelo TOV 5 nuepdv mwov dtapkei n pétpnon. H peiowon
QVTN AVTOVOKAATOL KOl GTN GLVOALKN Tieon TV agpiov péco o1
@1aAN ™G cvokevnNg pétpnons.l'ta va aropevybel n enidpacn tov
napayopevov CO;, (avtidpaon (1))oTn OULVOAIKN HOAVOUETPLKN
niecn TOL YOPOV TNG QLAANG, M melpapatiky otataén mpoPArémet
v vrapén kpvotdiilov LiOH ot omoiot amoppopoVVv Héc®
YMULKNG avTidpboemc 1o mapayodpevo CO,.

4.3.2 Xnuukd, omoatoduevo oévyovo (COD)

To COD egivar pia petpfoiun mocdtnta M omoia O0ev e&aptdtal
oVTE OO TNV 1KAVOTNTO PLOATOLKOOOUNONG TOV UIKPOOPYAVICUAV
0VTE AMO TNV YVOGT TNG YNUIKNG 6VOTOGNG Kol dOUNG TOV popiov
nov vmapyovv oe éva andPfinto. Katd tn pértpnon tov COD,
ypnoitponotleitar €va 1oyvpd o0&edMTIKO OAVIIOPAGTNPLO YO VvV
0£€10®M0El TOCOTIKA TNV opyavikn VANn. H pébodog pétpnong tov
COD eivar apketa ypnyopdtepn and avtnv tov BOD kot drapxkel
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povo Aiyeg opec. H tiun tov COD evog amoPfAntov givar mavta
peyailvtepn and avtnv tov BOD. Xtnv mepintwon mov 10 cVVOAO
TOV EVOGE®V TOV amofAntov &ivalr Proamoikodounoipeg, to COD
AVTITPOCOTEVEL TNV TEALKN amaitnon tov amofAntov ce o&vyodvo
Kol mapovolalel eAa@pd  UeEYOADTEPN TIUN oamd  AVTINV WOV
avtictolyei oto BOD. H diapopd COD-BOD diver pioa «oAq
ektipmon tov un PlLoaTOIKOOOUNCIHOV OPYAVIKOD @OpPTiOL TOV
anoBAntov. To Xnuikd Anattovpevo O&vydvo (Chemical Oxygen
Demand - COD) =npoocdiopiletar, oce mg/L ®¢ 1o mg 7tov
Katavailokoépuevov o&vyovov ava Aitpo deilypatog.

Ot pnébodotl mpocdiopiopod COD mepitriapfdvovv 300 otddla:
1. tng dradikaociag oEeidmong TG opyavikng VANG:

IMN'a v ainpn o&eidmwon ToOV O0pYyOVIKOV OVGLOV TOV
mepléyovtolr o©To  deiypa, ypnoipomotleitar  €va  1oyvpd
0£E0MTIKO  avTLOpAGTNPLO: TO Odlypopuikd kdaiio. Ta
0£EL0MOLO OPYOAVIKA OVGTATIKA TOL JelypaTOog AVTIOPOVV,
AVAYOVTOG TO OLYPOULKO 1OV (Cr,07%) os XPOULKO (Cr®"). H
oéeidmwon yivetar vno Oéppavon (oe KOATAAAMAN OVOKELN
octovg 150 °C, eni dVvo dpeg) mapovoia Beltikov o0&€og, pe
KOTOAVTN ovvinbwg apydpov kat Oeukod vopoapyvpov. H
npocONkn Bettkov vdpapybpov decopuevel o YAOPLOVTO TOVL
TVYOV vdpyovv 6to delypa.

2. TNG EKTEAEGNG TOV TPOGILOPLGHOD

Ynapyovv 9800 upébodor mpocdlopiopod TWOL UTOPEL Va
xpnotporoinBovv petd tnv o&eidmwon:

I. XpOUOTOUETPIKN - QOGUATOPOTOUETPLKN: Me avTfV
npocdtlopiletar mn mwocodHINTA TOV 1OVIOV Cr®" mov
amopuévovv o610 OltaAvpo petd tnv  ofeidmwon 1tng
OpYOVIKNG VANG, QOCGUOTOQOTOUETPLKA G&€  WUNKOG
kopatog 420 nm. Tvepiloviag nv apylkn TOVLG
TOoGOTNTO KOl OLTHV 7oL OanoUéVEL GTO dldAvpa,
vmoloyiletar éupeca to COD mov avtictoiyel otoO
delypa, oce mg/L. H péBodog epappdletar cvvnbwg oe
delypata mov to avapevopevo COD dev egivar mwoAv
vynio (0-150 mg/L).

ii. T peyaivtepeg tipég COD, (éwc 15.000 mg/L) xatd
v EKTELEDT ™mg XPOUATOUETPLKNG peboddov,
npocdlopileTar M MOCOTNTO TOV TOPAYOUEVOD Ccri*.
Ytnv mepintmon ovtn, 0 TPOcdloplopndg ekTereital o¢
punxog kopatog 620 nm.
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4.3.3 OLixog opyovikog avBpoxas (TOC )

H pétpnon tov olikod opyavikod dvOpaxa (Total Organic Carbon)
elvol €VOEIKTIKY Ylo TNV EKTIUNGN TOV GLYKEVIPOGE®V TNG
OPYOVIKNG VANG TOVL EVOEYOUEVMC VWAPYOLY GTO VEPO, aAAL eivatl
wlaitepa ONUOAVTIKN KATA TN 0100lK0Ccio TWOAPAY®OYNS TOGLUOVL
vepoL. LVVET®G amoTterel Katéva TPOTO €KTIUNONG TNG TOLdHTNTOG
Tov vodtov. H pétpnon tng cuykévipmong ToV OALKOV OpYyaviKoD
dvOpoka mpaypatonmoteitar pe ™ fonbeta Tov AVAKAAGIUETPOV.

TeASa 50




[TEIPAMATIKO MEPOX

KEDAAAIO 5 — Avaivtikd 6pyava

5.1 Aywywouetpo

H ayoyipdétnta, yio ta dtoAVpOTO NMAEKTPOAVTOV, XPNOLULOTOLEITAL
®¢g 6pog yio vo mEPLYPAYOVUE TO TOGO €VKOAa N dVOoKOAM yiveTatl
N 01éAevomn TOoV NAEKTPLKOD PEVUATOG ECMTEPLKA TOL OLAAVUOATOG.
H «xivnon tov pedpatog amodidetal oTlg KIVACEL TOV 1OVTIOV
geocoteplkd NG nalag tov drardvpatog. Kabe ditdivpa mapovoialet
dLOQPOPETLKN aAyOYLLOTNTO. Kabe dtdAivpa noapovordlet
dLa@opeTIKN ayoylpdétnta, n onoia §aptdtal and TOVG TOAPAKAT®
ToapAYOVTEG COLUPOVA HLE TOV TOUTO:

R=p

R: niexktpikf avtictaon (ohm)
I: uqxoc d1élevong niextpikov pevpatog (cm),
S diatopf; ayoyov (cm?

p: €1d1kn avtictaon (ohm cm)

Ewova 3: Ayoyipopetpo tonov mettler toledo.
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To ayoyipdpetpo (ewxdéva 3) Aerttovpyel pe tov €€N¢ tpoOTO:

Ermiloyn evoc mpotdmov - BaBuovovnon

Apyixkd Ba mpémer va yivel €mMAOYN TOV KATAAANAOV TPOYPAUUATOC
yia v extéheon tng pétpnong. Iéfovpe to kovuni Setup (FE30)
N mélovpe kol kpatdpe tatnuévo 1o Mode / mAnktpo Setup (FG3)
LEYPL TO ELKOVIOLO EYKATAGTOGNG VO epu@avictel otnv 006vn xat 1o
toyvov mpdtvmo avaPfooPnver. Xpnoiponotdviag to PeAdkio A Kot
V emidéyete 10 KaTdAAnAo wpoTLVTO Kot matape to READ yia va
emifefartwcovpe tnv emroyn pog. [Hatdpe Exit va eykataieiyovpe
T1¢ pvOpicerg Aettovpyiag. £t0 ayOYIUOUETPO Ol WIVAKES ylo TNV
avtoéopotn pvOuion tng Beppokpaciog e§aptdVTOl TG TO TPOTVTO.

To npokabBopiopévo mpotvmo givat to €ENg: -1.413uS/cm

Extéleon BaBuovounonc

PvOpifovpe 10 ayoyipopetpo otig Kabopiopéveg tipnég mpoTOTOL
BaBpovounong xat matape Cal. Oo eupavictovv otnv o00dvn ot
oyetikég evdei&elg mov Ba ypnoitpomonBovv otn pétpnon, dniaon
10 €lkovidto PabBpovéunong, To €i1kovidio Tng pETPNoNG, M TIUN
¢ Oeppoxkpaciag ktA. Edv Bélovpe va eykataielyovpe 11
pétpnon matape EXIT.

Métpnon tov deiyuoatoc

TomoBetobpe tTov atcOnNTNpa ayoylpdtntog 6T0 delypa Kol TOTAUE
READ vyia va &Eexivioer m pétpnomn: 1o &€lkovidolto HETPMNOMNG
epoavifetar otnv 006vn xkatr avaPooPnver to dekadikd onpeio.H
006vn deiyxyver TNV ayoyipdétnTa tTov deiypatoc.To avtopato Tedikd
onueio A eivar m mpoemirieyuévn pvOuion tov petpntn.Otav to
ocnua £€xer otabepomoinBei, n o066vn maydvVel avTtOpaTo, KOl

epoaviletat (A_ [Tatodvtag kot kpatovtoag matnuévo to READ,
ULTOPOVUE VA TPOAYUATOTOLNGOVHE EVAALAY HETAED TNG AVLTOUATNG
Kol xelpokivntng Aettovpyiac.

H otafBepdétnta oamoterel «xprthipto yia 1t pé€Tpmon g
ayoyipotntas. To ecotepikd onua tov altcHnNTRpa TOL UETPMTY
propel va unv airafer xatd mepiocdtepo and 0,4% amd tn péon
petpobpevn  ayoyipdtnTta  Ttov  gAgyyoduevon upuéca oce 6
devtepoOremTa.
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5.2 Avtéparog titiodorns Orion

H ypnon g avtépatng titAoddtnong otailvpdtov, o6&iveov 1
Bacik®v, amoteiel prto pébodo pe moArd mAeovektTNpato. Me tnv
EQAPUOYN TOV OVTOUATOL TLTAOOOTN TeTLYOivOLUE YpNnYopOTEPES
avaidGELg ue YOPAKTNPLOTLKY akpifera Kot taitepn
emavainyipdéTnta. AmoteAdeital and pio avtdpatn Tpoyoida pe tnv
omoia yivetar m €lcoy®wyn Tov WPOTLTOV dlaAVuHaTos. H pon tov
yivetar otdydnv pe otabepd pvbud. Axkodpa, m ocvokevny drabétet
Evav €101kd a1chntnpo TOov KATAANYEL 6TV QLAAN 6mov Ppioketal
10 dtdAvpa dote va yivetatr €leyyxoc Tng oAAiayng tov tipov pH
TO0V OlaAVpOTOG HETA TNV €lo0ymyn mpoOTvmov OtaAdpatog. H
TitA0d0TNon ovveyxiletar oavtopata péypt TNV UETAPOAN TOVL
YPOULATOG TOV dtaAbpatog, Aéyw tov deiktn. Me avtd tov tpodTMO
npocdtlopiletal edkoAa kot pe okpifero to Telikd onpeio xat
yvopiloope mdon mocdtnTta TPOTLTOL OLAAVUATOG omalTnOnKe.

Ewova 4: Avtopatog TitAoddtng

O oavtépatog TITA0SOTNG OmOTEAEITOL OO TO UNYOVIKO TO
niektpovikd pépog kot TOV EKTLVT®TN. To unyavikd pépog
drtakpivetal 6to de&i TURUA TNG POTOYPAPiAC, KOl aToTEAEITAL ATO
TNV 00CLUETPLKN avTAio peydAng axkpifetog, Tov avadevinpa, TO
niextpodio redox, kot 1o akpoebvolo ekpong (dispenser), péow
10V omoiov yivetatr M mTPocHNKN TOv TITAOOOTN GTO TPOog avAAvon
dtdAvpa.

To niextpovikd pépog (controller) eréyyer tmv aviiia kot déxetal
NAexTpika@ onuoato. To niektpddio redox ctélver katd tn didpkera
NG KETPNONG MAEKTPLKO ONUO TPOG TO MAEKTPOVIKO HEPOG TNG
ocvokevng — controller (cto apiotepd uépog TG pwTOoypoPiog) TO
omoio 10 gmefepyaletar avaioya pe 11 pvOpicelg mov €yovv yivet
amd TO YPNOTN, KOl EKTVTAOVEL Ta amoTteAéopata. Hiektpikd onpa
TPOC TO MAEKTPOVIKO UEPOG TNG GLOKELNG OiVEL KOl M UNYOVIKTY
aviiia, 66ov agopd tov O0yYyKOo mov mpootifeTtal cTov AvairvTY.

O ovvdvaopdg tov Vo onuatov OoMAndn TOL OYKOL KOl TOV
oNpatoc oamotvmdvovial otnv  oBovn tov controller kot
TAVTOXPOVO OTOV EVOOUOUTOUEVO EKTLI®TN — Pprinter, o omoiog
Aettovpyel pe Bepuikd yapti exTOHTO®ONG.
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5.3 O¢puoavrtiopacrtipas Merck TR 320

Ewova 5: Ogpuoavtdpactipag Merck TR 320.

O Ogppoaviidpactipag TR 320 tng Merck givar pio ocvokevn
eréyyov tng Oeppoxkpaociag yia epyoactnplokn xpnon. EEacoaiilet
TN YOVELSN TOV PLaAldioVv mwov weptéyovv to delypua mpog pétpnon.
O oavtwdpacotnpog €xer 8  mpoemiheyuéva  mpoypdlupaTta.
Emiléyovpe avtd mov opifel 0 KATAGKELVAGTNG YO TNV €KAGTOTE
pétpnomn mov BEALOVUE VO KAVOLUE:

148 °C yia 120 Aemtd

120 °C yia 30 Aemtd

120 °Cyia 60 Aemta

120 °C yia 120 Aemta

100 °Cyia 60 Aemta

148 °Cyia 20 Aemtd

150 °Cyia 120 Aemtd

100 °Cyia 30 Aemta

0 ~NOo Ol WN -

O Oeppoavtidpacthipog €xelt yopo yia 12 @raridia pe eEmTeEpPLKN
dtdpetpo 16 mm.

TeAlSa 54




5.4 Ocpuoavrtiopactipas Hach-Lange HT 200S

Ewova 6: Oeppoavtidpactipag Hach-Lange HT 200S.

O Oegppoavtidpactinpag avtdg emtTVYYAVEL TN YOVELGN TOV
delYHATOV Kol KATOTLY TNV YOEN TOVG G€ MOAD UIKPOTEPO YPOVIKO
dthoTnua ano TOVG KAOG1KOVG AVTIOPOGTNHPEG. ‘Etot
gfowkovopeitar ypoOvog Kol pmopovV va wpoaypatomoinbovv
meplocoOtepeg peTpnoelg. Xpetdletar mepimov 10 Asmtd yio va
npoBeppavlel o aviidpactnpag kat mepimov 15 Aemtd yia va
emavérber ce Oeppokpacia dopatiov (vmobBétovpe Beppokpacia
25°C. Zvvolikd amattovvtar 35 Aentd yra pétpnon COD, oliko?
aldTov KAl QcEOPOV.

AroBéter 12 BoaAdpovg yodOVELONG Yl OTPOYYLAESG KLYeAidEC.
Eniong éyxer  1pla  mpoemAeypuéva mpoypappato OoAAG Kot
dvvatdtnTa xpNong evvéa mpoypappdtov koabopiouévov amd to
xXpPNoTN.
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5.5 dwrouerpo Hach DR 2010

Ewova 7: Potdéperpo Hach DR 2010.

To moapamdveo oowtopetpo €xet 10 a&lOA0Y0 YXOPOKTINPLOTIKO VvV
eivar @opntd. Acecttovpyel pe emavaeoptiloédpevn pmatoapio kot
pmopeli va ypnoipomoinBei yia oan’ egvbeiag avardoelg yopig va
ATOLTEITAL | LETAPOPE TOV SELYUATOV GTO EPYACTNPLO.

‘Eyetr evpog pnkovg xdvpatog 400 éwg 900 nm xat axkpifeta £ 2nm

oTlig petpnoetg anod 400 éowg 700nm, kot £ 3NM 6T1C LETPNGELS ATO
700 ¢og 900 nm.
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5.6 dwroueTpo Hack DR 2800

Ewova 8: PotdperpoHack DR 2800.

To mapandveo eacpatopotoOpeTpo pmnopei va ypnoipomoinBei yia
LETPNOELS o€ WOOLHO VveEPO, O0& 0OGTIKA amoPfAnta, oe anmdPfAinta
Brounyaviov 1poeipmv kot TWOTOV, o0& AMOPANTA  YNULKOV
Brounyavidov  aAAd Kol ©0&  YEVIKOTEPEG  EQAUPUOYEG TG
QOGUOTONETPLOG.

To €0pog tov punkovg xdvuatog eivar and 340 £wg 900 nm. H
akpifera eivar £ 1,5 nm xat 1 avaTopAyYOYLIGILOTNTO HIKPOTEPT
and O0,Inm. Mmnopei voa petpnioer mepiocodOTEpPEG amd S50
TOUPAUETPOVE.
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KEDAAAIO 6 - Xnuukd gion

Amiovienévo Nepo

Ye Ol TO TELPANOTO KOL TO TAPOUCKEVAGOHEVTA dtaldpata
YPNOolpoTonOnke amtoviouévo vepod mov ANeOnKe amd TNV GTNAN
aAVTIiGTPOPNC OGU®MGNG TOV TOAVTEYVELOV.

Aroropoata BaOpovounenc

e PvOpiotikd draAvpataHannaHI 7004pH=4 a1 HannaHI 7007
pPH=7, yia tqv BaBpovéunocn 1ov avtdépotov T1TA0OOTY.

e Atdivpa BabBpovounong tov ayoyiuouetpov 1413 uS/cm.

Kitavtidpacstnpiov yia pétpnen COD

e Hach-LangeLCK 514
e Hach-LangeLCI 400
e Agqualytic 420721

Kitavtidpasctnpiov yioa p€tpnoen orlikov al®dTOoV

e Hach-LangeLCK 238

Kitavtidpactnpiov yio HETPNGN OOGOOPOV

e Hach-LangeLCK 350
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KEDAAAIO 7 — IHapackeun Kot ELEYYOS TOL GLVOETIKOD
amoBAnNTOoL

Yxkomdg poag eivar mn perétn tov ovotnuatog MBR. Ilwo
ocvyKekpipuéva otoyebovue otnv OnNuiovpyio evepyng Adocmng 1
omoia vo e&ivar O0co0 mio otabepn yivetar, O6cov oa@opd TO
YOPOAKTINPLOTIKA TNG aAAd Kol ToVv pikpoBioakd mAnOvopd mov Oa
avantvybel oe avtqv. Emeidn topa Ba Eexivnoelr va tibetar og
Aettovpyia mpodtn @opd o Proaviidpactinpog, TPEMEL vo eipacte
mpocekTiKol o& kabe pog PNua. N'a vo peletnoovue toOV
Broavtidpactipa, Aowmdv, 6Oa ypnoipomotmoovpe ocvvheTikd
amOPANTO, YlO VO UTOPOVUE VO EAEYYOVLUE TANPOS TL TEPLEYEL KAl
€10l va gipaocte oiyovpotr yia tnv mopeia tov. Emiong, kabdg dev
E€povpe akdpo to 6pra tov avidpactnpa OBo Eexivioovue e
YOUNAEG CLYKEVIPDOOELS cvoTaTik®Vv. Eva aAnfivé andépfinto Oa
dnpiovpyovce Aowmdv mpoPAnuata yiati dev Oa eixe cvykekpipuévn
KOl EAEYYOUEVN OLYKEVIPWOON G€&€ OLOTOTIKA mov B&élovue va
«e&aleiyovpen.

Oo mpoomabnfoovpe yioo TO GKOMO OVTO VA TPOCOUOLO®GOVUE T
avbevtikd andéPfAnta mwov mpoépyovial amd pHio TLTIKN OGTLKY
otkeia. Ta ovotatikd 6a Pacilovtar otnv avapevoépevn ocvvleon
evog tumikoV actikovamoBAntov. Ta Pacikd ovotatikd movL
Bélovpe Kot mov mepiéyovial c€ OAOV TOV €L0OV TA OCGTIKA
anoBAinta eivar davOpoakag, dalowto kot @eoceopo. Emiong 6Oa
npocBécovpe iyvn HETAAA®V Yio vo TPOGEYYIGOLUE TNV CVGTAGT
T0V aAN01voy amoPfAntov. Ta cvotatikd o mpémet va €ival evkoAa
drabéoilpa Kot g oxeTIKA YouUNAd K6GTOG.
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[Tivakog 13: XvotoTikd KOl  GLYKEVIPOGELS MOPACKELAGHEVTOC  GLVOETIKOD
amOPANTOV.

XvoTaTiko XNuiko6g tomog XVYKEVTIPOOT
F'Aokdln 400 mg/L
[Mentdévn A 50 mg/L
[Mentdévn B 150 mg/L
Ovpia 50 mg/L
XA0plovyo GpUpHdvio NH;CI 50 mg/L
Oeukd apudvio (NH4)2S0O4 50 mg/L
AtcdEvo pwoeopikd | KH,PO, 40 mg/L
KéAro

Mo ™ pétpnon TV e€MIUEPOLE OVOTATIKOV akKoAovBobue tnv
nToapakato dtaditkacia: Zvyifovpe kabéva and Ta avtidpacTiplo o€
Cvyo akpiferac 4 dexkadik®V, evoltaeepOpuevol Opm®g HEXPL Kat to 3
dexadikd wynoio. Koatdmiv petaeépovpe to aviidpactnpla o€
KOUUATL YopTtlov, KAAG KAeiopévo, kot to Tomobetovue of
YVAALVESG OYKOUETPLKEC @lLAAec Tov | Altpov. TI'epilovpe xatdmLV
TIg PLaAeg néypt T xopoyn, Le amoviouévo vepod mov £€xet Anedel
and TNV oviictpopn oocumcn tov moAvteyveiov. Kieivovpe 1ta
KOTAKLO, KOAVTTOLHE pHE meToéTo Kot avadebovpue 20 o@opég.
‘Eneita adertdlovpue 10 meplexOUEVO € KOLVO TAOGTIKO UTOVLKAAL
Kot 1o amofOnkedovpe ekel, CNUELOVOVTOG GE TO MEPLEYOUEVO KOl
™ ovykévipwon tov. Na onupetwbfei emiong 611 T TAACTIKG
provkdédito mAVOMKav 2 @opég pe vepd Ppvong kot 2 @opég UE
OTLOVIGUEVO TTPLV TN XPNOMN TOVLG.

IN'a va eipocte oiyovpor OTL ALTN N «oSLVIAYN» HAC KAVEL,
TPOAYULATOTOLOVE ULO GELPA UETPNCGE®MV. LVYKEKPLUEVO UETPANE TN
ocVvVeELCPOpPh TOVL €KAoTOoTE cvotatikoV gite oe COD, eite 6 oAlko
aloto eite oe owopopo. Etor 6o avapévoope oto peiypo pog
KOmoleg TIUéG kol Bo pmopovpe va €AEYXOLUE MEPLOGOTEPO TNV
Katdotoon aAld Kot va epunvedoov e KOAVTEPQ TQ
ATOTEAECHATO. XTOV TAPAKAT®O® mwivoko @oivetar M HETPOVUEVN
Tium Yo ke cvoTaTiKd TOLV ATOPANTOV pHOG.
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[Tivaxog 14: Tlewpapoatikéc petpnoel tov mopouétpov COD, oAikov almtov Kot
QPOCPOPOV KAOMG KOl GLYKEVIPAOOCELS TOV ML HEPOVG CLOTATIKOV TOL GLVOETIKOD

amoBAnTov.
Xvotatikd Zvyxév Xnuikdg Moptla-koé Xvykévipo | COD Zvyké- TN Zvykév- P-PO,
-tpoon | Tomog Bapog -om (mg/lt) | vipwon (mg/lt) | Tpwon (mg/lt
(mg/lt) avOpoxa aldToV doceodpov )
(mg/lt), (mg/lt), (mg/lt), pe
ne Baon pe Paon Baon T0
T0 T0 poptakod
popraxd poptraxd Bapog
papog papog
FAvkoln 400 Ce¢H1,06.H 198,17 145,46 431 - - - -
20
Mentovn A 50 58,3
MMentovn B 150 149
Ovpia 50 CO(NH,), 60,06 10,0 67,2 23,32 10 - -
XAoprovyo 50 NH,CI 53,49 - - 13,09 18 - -
VA TRTNORANY)
(OXARRNY 50 (NH4),S0, 132,14 - - 10,6 17 - -
((ATNTRORARe
Aitco&ivo 15 KH,PO, 136,09 - - - 3,4 5,41
POCoPOPLKO
KGAro )
XOvolo 790 705,5 45 5,41
(mg/lt)

Yotepa mapackevdlovpe 1o anOPANTO COUQPO®VA LE TN CUVTAYN Yla
va 1o eAéyEovpne ovvoAlkd o¢ peiypoa. Metpdbpe 1o peiypo tov

amofAnTov

vyiao COD,

TN «kat

P,

pH

Kot

anoteAéopata mTov Aapfavoope eaivovial TapaKATO:

ayOylpoTNTA.

Ta

[Tivaxag 15: Metprioeig mapackevacheévtog cuvheticov amofAntov oc tpog COD, N, P.

Eido

WETPNONE  Mibosos Métpnon 1| Métpnan 2| Mésog  Opog
COD LCI 400 683 700 691,5
COD LCK 514 685 685 685

P LCK 350 6,23 6,25 6,24

N LCK 238 35,7 28,6 32,15

pH 4,0 4,2 4,1
Avyoyipdtnta 328 342 335
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O A6yog COD:N:P givar 691,5:32,15:6,24 1} aAiiog 100:4,65:0,9.

Ondte KATAANYOVLUE OGTNV TOAPOKAT® TEALKY] «OLVTOAYN» Ylo TO
ocvvOeTikd pog anopfAnto

[Tivakog 16: «Zvvtayn» ovvhetikov amoPfintov pall pe To pETOAAD  TOV
YPNOLLOTOLOVVTOLL.

YvoTaTIKG Yvykévipoon o mg/lt

I'rvxoln 400
[Mentoévn A 50
Ilentdévn B 150
Ovpia 50
XAoptohyo apumvio 50
Oellkd AUpOVIO 50
Aircd&vo poopoplkd KaAL0 15
FeCl3x6H,0 0,005
H3BO; 0,005

CuSO,x5H,0 0,0008

Kl 0,0001

MnCl,x4H,0 0,0006
ZnS0O, 0,008

CaCl, 0,01
MgSO,x7H,0 0,02

Yt6yxoc poag eivar mn  emefepyacia 400 Altpov ocvvOeTikov
amofAftov ™ PBooundda. Amopacictnke va mapackevAleTal TVKVO
anoBPAnto wote va pelwbel o OYKOG KOl 0 YPOVOG MPOETOLUAGLAC
avtov. Etol xataAnéope oce éva anoPfAiAnto 100 gopéc mio mukvo
yio va otidyvoope 4 Altpa amofAntov mpog ypnon kabe efdopdda.
Ot cvvOnKkec amoBnNKkeVoNg WOTOGO £€XYOVV TEPACTIA CNUAGIN YLO TN
ctafepotnta tov amoPfAntov. O Pacikdétepog «exBpdg» pog otnv
ntpoondfela avtn) €ival ta pikpofra.

[Ipémer AowmwdVv va dnpiovpynocovpe GuvONKeES MOV va Unv gvvoolHv
v avantvén pikpoPiov. 'Etolr Ba mpoonabnfocovpe va Bpoopue €vav
€VKOAO, OlKOVOUIKO KOl TPOKTIKO TPOMO Yl TOV OKOWO avLTO.
[IpotdOnke n cvvinpnon péow Yyoéng N pe ntoon tov pH oto 3 pe
xpnon vopoxrwpikoH o&éocg.
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KEDAAAIO 8 — Xvvtpnon amoPAntov ce Oeppoxpaacio,
nepfarAovtog — AmotelEopata Kol vl Tnom

8.1 2vvrijpnyon ywpis pvuieny pH e didpkela uiag fdouddos

AVt 1 GELPE HETPNGE®V APOPA GTO UEPOG TOV TVKVOD GLVOETIKOD
amtoBAnTov mov aEéOnke oe Beppokpacia epyoactnpiov Kol yopic
pvOuion pH. Mmnopovpe va mobue O0TL avtég o1 peTpnoelg 0Oa
AELTOVPYNGOVYV ooV ONUeEio avaeopdg Yio Vo GLYKPIVOLUE TG
dAleg nebdoovg kKalvTEpQ.

H dtadikacio tng pétpnong eivar n €EN¢: Apyilkd avakivoOpue KaAd
KOl TPOCEKTIKA TO UWOLKAAL pe 710 oamdéPfAnto. Koatdmwv
AopuPavoope pe ™ Ponbeia ocrepowviov expong xatr movdap 20
mlzvkvod ovvOetikod oamoPAntov «kat 7Ta tomobBetobue o€
OYKOUETPIKO KVALVOpPO 2 AlTpoV. ZUOUTANPAOVOVUE KE OATLOVICUEVO
vepo péypt ™ yapayn(apaioon 100 gopég). Avadebovpe ek vedv
KOl TPOYULOATOTOLOVIE TIC EKACTOTE LETPNOELG.

Mo tn pétpnon tov drtaivtod COD @iAtpdpape to delypa poc pe
™ Ponbera aviiiag, amd o¢iitpo 0,45um. Oocov aeopd oTIg
HeETPNOoELS ayowyipdétntag kat PH avtég éywvav kat an’ evbeiag oto
TVKVO OoAAG kol ©6T0 aviictolyo opotopévo amdfAinto. Kabog
avTEG Ol UETPNOELS €ival amA€C, OLKOVOULKES KOl YPNYOPES AAAG
eniong umwopovv va @avovVv 1010iTeEpa d1AQPOTIOTIKEG.

Eniong xdvape 11¢ mapakdto ontikég mapatnpnoetg: Kat’ apynv
10 apatd oamoPfAnto eiyxe ypopa cyeddv d14QAVO €VA TO TLKVO
antoBAnto Ntav éviova mpdowvo. H dnpiovpyia AGomng 610 TLKVO
anoBAntTo Ntov eneavng and tn devtepn pépa, EVO TPOG TO TEAOG
™G efdopddag eixe oxNUATIGTEL TVKVO GTPOUON AACANG GTOV TATO
TOV  UMOVLKAALOD KOl VLANPYXE TMOAD  TVKVR  GLYKEVIPWOON
ALOPOVUEVOV CcOHATIOIOV. AvTO delyvel kol tnv onuocia mov
060nke otV KaAN avadevon wpLv TNV apaimon.
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8.1.2 Metafolny COD kou drotvrod COD

800

& COD R?=0,959
750

Awdute cop  R?=0,996
700

COD (mg/l) 650
Py
\ v R
oy
550
500
0 1 2 3 4 5 3} 7

Xpovog (days)

Adypoppa 1: TTopeio COD kot dtodvtod COD o€ cuvBetikd andfinto cuvinpnuévo
o¢ Beppokpacia epyactnpiov kot yopig poduion pH. Metpnoeic 610 avtictoryo
apoOUEVO S1dAvua.

2170 MOopATAVE JLAYPOUNO TOUPOTNPOVUE HIO COON Thom peioong
tov COD. Kdatt tétoto Ba pmopovce va opeiretal otnv avdntvén
LIKPOOPYOAVIGU®OV GTO OTOPANTO OL 0TOi0L EXMLOPOVYV GTOV OPYAVIKO
dvOpoxka mov mepiéyet. Atd@opotl HIKpoOpYyavVIGUOTL YPNOLLOTOLOVV
opyovikéc popeég avOpaxka (yAvkoln, ovpia,mentdvec) ®¢ TpOoON
yio TNV avantuEN T0VG pHETATPETOVTAG TEC 6 avopyavo dvBpaka.
O avépyavog avOpaxkag dev petprétatr pe tn pébodo tov COD aira
pmopei emiong va ¢@evyer oto mepifdiiov av meplthapfdavetatr cg
TTNTIKEG evdoelg (m.y. 0to&eidto tov dvOpaxa).

Eniong PAémovpe 6t m kAion g kapmHAng tov dtaivtov COD
elvar peyaidtepn, Kot paAlcTO HEYAADVEL HE TNV WAPOOO TOV
nuepodv. Avtd eivatr Aoyikd kobBdg Oonpiovpyndnkav copatidia
Adonng (PAéme mapamdveo GTIC ONMTIKEG MAPATNPNOELS), TO OmMOoia
EVOEYOUEVOG TEPLEYOVY TOGOTNTA Opyavikoy avOpaxa. Avin 1
TOoGOTNTO CLYKPATEITAL amO TO QIATPO 0OMYDOVTOG CE TMEPETAIP®
petowon tov petpnoipov COD.

Onwg £€xer avapepBei, m OpGom TOV HIKPOOPYAVICHOV €ival
avem1BOUNTN 6T GACN TNG GLVINPNGNG TOL ATOPANTOV.
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8.1.2 Metafoln olikod alwtov

50

a5
R?=0,993

40

ZuyKEvTpwon 0_‘*_*_\
oAkoU afwtou 35
(me/1) \‘\\
30

25

20
o 1 2 3 4 5 6 7
Xpovoc (days)

Awdypappa 2: Iopeio olkod aldtov o ovvOetikd omdPAnto GLVTNPNUEVO CE
Oepupokpacio epyactnpiov kot yopig pvOwon pH. Metpnoelg 610 avticToryo
OPOIOUEVO OLALLLOL.

Kot €6d mapatnpovpe and 1o dtdypappo 6tt n petafoArn tov
oAikoV aldtov €yxel pra Eexkdbapn kabodikn mopeia. Kot oe avinv
Vv nepintowon nailet poAo M OpAGT TOV UIKPOOPYAVICUDV.

Eniong mpémer va AdPoovpe vm’ O6yv pag tnv vOpOALON TG
appovioag copeovoe pe Tnv avtidopaon:

NH4* + OH® «—— NH3 + H,0

Av mn moapamdve ynuikn coppomia orpépetar deid TdTE TO
oVVOAlKO dlmTo MHELOVETAL @OV M CUUOVIO OTOUAKPOVETOL GE
aépra popon and to ditdAvpa. H peioon eivar tng tadEng tov 20%.
Mia tét0ol0 peimomn eival apketn kol icwg anoteAécel mpOPANUHA
GTO OV UTOPECOVLUE VO KPATNOOVUE pla ctabepn Katdotoon péca
otov BroavtidacTnpa.

TeAlda 65




8.1.3 Metofoln pH

0 1 2 3 4 5 6 7
Xpovoc (days)

Atdypappo 3: Tlopeioo pH oe cuvbetikd amdfAnto cvvimpnuévo ce Beppokpocio
gpyaotnpiov kot yopig pubuion pH. A’ evbeiog petpnoelc 6to Tukvo didivua.

3 4
Xpdvoc (days)

Auwypappo 4: Topele pH oe cuvBetikd amdfinto cvvinpnuévo ce Beppokpacio
gpyaotnpiov kot yopic pubuion pH. Metpnoelg 610 avTicTo)0 apat®uUEVO StdAvua.
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Yto O0vo mapoamdve dtaypdppoato dtakpivoope avénon tov pH,
1000 GTIC UETPNOELS GTO apald 060 kol 610 mukvd andPAnto. H
dvénon tov pH pmopel va onuaivel eite TNV Tapaymyn vopoEvAinv
(OH") eite tnv déopgvon mpowtoviov amd ditdpopeg ovoieg. H
devtepn e€&Nynon ooivetar ocvuPaty Kol HE TO 2 TWAPOKATO
dtaypappoto Omov  mwapaTnpEiTAl TTOGN NG OYOYLUOTNTOG.
I[Ipaktikd avtd onuaivel peiwon TOV 1OVIOV TOL SLOAVUATOC OTMG
givar kat ta H'. H Ggg]srucﬁ dvEnomn tov pH wdvtog cvvadel Kol pue
™ BlBMoypa(p{a[s] (101121
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8.1.4 Merofoln aywywotntas
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Auwypoppo 5: TMopela ayoyywodmtog o€ ovvletikd omdPAnto cvvinpnuévo oe
Bepuokpacio epyactnpiov kot yopic piOuon pH. An’ evbsiog petpnoelg 6to mukvo
durlopa.
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Auypoppo 6: IMopela aywyywodmtog o€ cvvleTikd omdPANTo cLVINPNUEVO OF
Bepuokpacio epyactnpiov kot yopig pvOuon pH. Merpnoelg 610 avtictoryo
apoLOUEVO SGAV L.
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[Mapatnpodvtoag to 2 mapandveo dtaypapupato PAETOLHE pla COQN
Tdomn peiowong g ayoyipodtntog. Q¢ yvootov to kabapd vepo dev
elvatl xkado¢ aymydg t1ov nAektpiopov. H ayoyipdtnto tpokaieitat
and ta StoAvpuéva 16vto péca oe avtd. Emopéveg péoca otnv
nTapodo NG efdopddag 6o mpémer va eiyape peioon TOV 10VIOV
péca oto dtdAvpa.

[Tapatnpodue emiong ™ ovvdeon TV daypappdtov 3 kot 5
(petpnoelg oe mukva StaAdpata) kot TV dtaypappdtov 4 kot 6
(petpnoelg ota apatd dtaAvpata). Ta vdpoyovokatidvioa eivatl
YVOoTd 0Tt suufdadiilovyv moAd otV adENoN TNG AYOYLHOTNTAG EVOC
drardvpotoc. Emopéveog m peiowon tovg (avEnon pH) mpoxkalel
LEYAAN HEI®ON TNG AYOYIHLOTNTOG.

[Tavtog kot n dYmwapén pikpoopyaviou®V Umopel va cvvoéetal He
™ peioon TOvV 160Vvtov Kabdg avtd HETATPEMOVIONL GE OVOETEPES
EVDOELG.
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8.2 Xvvtijpnyon ue Apyixy PoOuiecn pH=3 o¢ diapkela piag efooudoos

H nopoaxdto oceipd perpioeov £ywve yio va gAiéyoovpe tnv
dnurovpyio aAkoAikod weptfpariiovioc ¢ pebd6dov cvvINPNONG TOL
TVKVOD ocvvletiko amoPBANTOV. Amo Ta apyLKa 4
napackevacBévta Aitpa amofAftov Aowmwov, AaPfape 0,5 Aitpa kot
a@oV ofvvicTikav pe vVOpOYA®PLKO o0&V I M, oa¢eébnkav oe
TAOGTIKO UTOVKAAL € Beppokpacia epyactnpiov. Me tn Ponbera
T0v avtoépatov TitAodo6Tn g ORION dramictdoaps  OTl
ypetalovtar 16,3 ml vépoyrlwpikod o&éoc yia va pi&ovue to pH
TNG CVYKEKPLUEVNC TOCOTNTAS TVKVOD amoPBANTOV 61O 3.

H Jdiwodikacioo mwov akolovOnoapue vyio TG UETPNGEL TOV
nopopéTpov eivatr n 1dta wov akoAovOnOnke mapandveo. Kot €d®
petpioape to pPH xatr tnv ayoyipoétnta 1600 an’ evbeioag o610
nTVKve, 600 kol o710 opotd omOPANTOo. XTI OCLYKEKPLUEVEG
petTpnoelg avtd eiyxe pd emmAéov ypnoipdnta, Kobodg propel va
yperaldtav ek véov pvOuion tov PH péoa otnv mApodo TNG
eBdopnddac. Kbt 1ét010 teAkd dev ypetdotnke 6mwg Ba eavel oto
draypoppa 9.

Ocov apopd TIG OWTIKEG TAPATNPNGELG TOV KAVAUE, YPELAGTNKE VA
neEPAGOLY 5 pépec yia vo opyicer n dnuiovpyia TnNg AAGTNG, EVO
LETA TO TEAOGC TNG efdopdada vVANPYE ELPAVNS ALGTN GTOV TATO TOV
LTOVKOAALOV, EVEO €TIGNG AL®POVVTIAV TPAGLVO GUCCOUATOUATO TOL
glyoav tn popen poknta.
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8.2.1 Metafolnn COD kou drotvtod COD
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Adrypoppa 7: Tlopeia COD kot dtoivtov COD cg cuvBetikd amdfAanto cuvinpnuévo
o€ Bepuokpacio epyactnpiov pe apykn poouion pH=3.

To mapandveo Stdypappo deiyver Kat avtd KabBodikh mopeia TOVL
COD. Ymndapyet kdmota HEYAAVTEPT OVOUOLOYEVELN GTLC UETPNGELS
oe oyéon pe 10 amdéPAnto mov cvvinpnOnke ywpic pHOuion pH.
[Tap’6An 1 ovvinpnon mov eeapuodcape PAémovpue kot mhAL
petowon tg tiung tov COD. Ioyvovv kat €dd 600 avaeépOnkav
TopATAvVO 6To dtaypappa 1.
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8.2.2 Metafoln olikod alwtov
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Abypoppo 8: Tlopeia olkov aldTov 6€ oLVOETIKO OmOPANTO GLVINPNUEVO GE
Bepuokpacio epyactnpiov pe apykn poduon pH=3.

Kat ocg avtd 10 dtdypappo dtakpivouope ovopoloyéveta Kot
EAAeryn otabepdtntag. [ToArol unyaviopol prtopodVv va TpoKaroVV
avTN ™mv avopoloyévetla OT®G gmiong Kot dpdon
pikpoopyaocvicu®v moapd to pertopévo pH. H =wtdoon tov pH,
dniadn vmoapEn mepiocdtepmv HY, mov mpoépyovrar omd To
vépoxAdplo mov mpootédnke, eivar tkavny va dratapda&el dtdpopeg
AMUIKESG avTidpacelg, aArdlovtog TiG 1OVTIKEG 10OPPOTiEC TOVG.
[Tavtog 6e pumopodpe va PByet acarég ocvumépacpa. Av dovue
Eavh tmv vOpOALON TNG AUU®VIAG:

NH;" + OH" «—— NH; + H,0

elvalr Aoyikd va coumepavoope 06T1 n avtiopacn 6o ctpagel
aptotepd (AOym Tng avénpévne mocotntac H'. Emopévec Oa yobsi
Aydtepo Alowto péom TG €EATUIONG TNG APl ViAG.
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8.2.3 Metofoin pH
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Adypoppo 9: Tlopeia pH og ocvvbetikd andfinto cvvinpnuévo oe Bepuokpacio
gpyaotnpiov pe apykn pvouion pH=3. An’ gvbeiag petpnoeilg 610 TLKVO didAvua.
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Adypoppo 10: Topeio pH oe cvvBetikd andPfinto cvvinpnuévo oe Beppoxpacio
gpyaotnpiov, pe opywkn pvduon pH=3. Merpnoelg 6to ovtictoryo opoiwuévo
oo,

Toa dwaypappato pag oeiyvovv 6t 1o pH mapapéver drwaitepa
otafepd oe aviNVv TNV mepinTtooNn TNG cvvINpnong ue ntocn pH.
Kéati tétoio eivar drwaitepa PoAiikd, O6cov oa@opd €101kd TO
dtaypoppo tov wVKvoL JdtoAvpatoc. Katr avtd o016t1 doev Oa
YpeLacTEl Vo POG OMAGYOANGEL N €K véov pvOuion tov pH o1n
drapxketa TNG €POopAdACOOTE UTOPEGOVUE VA GLVINPNOGOVLUE TO
anoBANTO pog. Qaivetar 6Tt n 1o dtdAvpa Kpatdet ctabepd to pH
TOV G& OVTEG TG TIHEG, Kabdg kol 6T1¢ 2 GAAeEg mepinTtwoelg (o€
Oepuokpocia epyooctnpiov «kar oe Oegppokpacia 4°C), pe
evoloroyikéc Tipnég pH, mapatnpnOnkav avéntikég tdoelc.
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8.2.4 Metofoin Aywyuotyrog

35

33

2 _
" R?=0,78

29

27

Aywylpotnta
msiemens/em e o

21

19

17

15

0 1 2 3 4 5 6 7
Xpdvoc (days)

Awypoppo 11: TMopeio ayoyipdmrag ce cvvletikd amdOPANTO GLVINPMNUEVO OF
Oepurokpacio epyactnpiov pe oapywn pvduion pH=3. An’ evbeiog petpnoslg 6to
TUKVO S1dAvLO.
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Adypoppo 12: Tlopeio ayoyipudmrag o€ cvvheTikd amdOPANTo GLVINPNUEVO OF

Oepuokpacio epyactnpiov, pe apyikn pvOwon pH=3. Merpnocelg oto avtictoryo

QPOLOUEVO OLALLLOL.

To dtdypappa 11 pag deiyver mpaktikd ctofepn ayoylpdINnNTOo EVO
oto otdypoppa 12 BAémovpe pra EexdBapn avodikn mopeia. Avtd
Epyetal ce cvpeovia pe 6ca avaeépOnkav cto KeedAialto 8.2 yia
avtioTpoOewg avdioyn oxéon PH kot ayoyipdtntag. BéPata oto
draypoppa 12 ¢@oaivetar peydin avodog tng ayoylpdtntag, AAAd
Kol ovpoovel pe 1o Staypappa 10. Ildvtog m petaPforn otnv
ayoOylpoTntTa mpénel vo pog mpoPAnuaticer o O,T1 €xeL va Kavel
pe tn otobepodtnta tov amofAntov pe N HéBodo tng o&vviong,
kabog deiyvelr mBavn pikpofraxkn opdon.
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KEDAAAIO 9 — Xvvtipnon omofAntov pe yoén otovg 4° C —
Amoteléopato Kot GulnTnon

9.1 Xvvripnon ywpis pvbuicy pH ¢ didpkela puioag fdouddos

H moapoxdto celpd petpnoenv £yive yia vo eréyEovpe ™ peioon
g Beppokpacioag g pefddov cvvinpnong tov TvkvoH cvvlheTiKOD
amofAftov. XvvoAiikd 3 Altpa amoPAntov tomobetnOnkav otoO
yvyeio 10 omoio pvOpictnke oe Oeppokpacio 4° C.

H dtadikacioc mov akoAovOnoape yioo TG HETPNGEL TOV
nopoapétpov eivar n e&ng: Ilpiv mpaypatomonBbeli n apaiwon tov
amoPfAfTOov Yyl va yivovv ol amopoaitnteg HETPNGELS, ANQONKeE
pépog tov mukvoL amoPAnNTov Kal tomobetnOnke oe Oeppokpacia
gpyaoctnpiov yia tovAdyictov 3 ®peg. Avtd €yive 16060 OOCTE TO
antoPAnTo va £€A0el 6e uololoylkn Bepuokpocio KoL oL LETPNGELG
va punv emmpeactodv amd ovtnv, 060 KAl Yyl va €EQQAVIGTOVV
TVYOV KPVUGTOAAOL mov OnptovpynOnkav. Ot kpvotaAlolt mwayovL
givar dvvatdév vo JdecpuevovVv oVGTATIKE TOVL JltaAVPATOS, UE
OTOTEALEGUA VO AAALOLOVOVTOL TO XOPOAKTNPLGTIKAE TOV.

Kot €d® petpnoape 1o pH xat v ayoyipdtnta 1660 an’ gvbeiag
0TO0 TVKVO, 660 Kol 6T0 apatd amoPAnTto.

Oocov agopd tig omtikéc mapatnpnoelg eivatr agtdoroyo mwg 10
amOPANTO £pelve OMTIKA amapldArayto kot 0ev mapatnpnOnke n
TTOPOULKPT Topovsio AAGANG HECOH GTO YPOVIKO OlLAGTNUO TNG
pniog efoopnddag.
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9.1.1 Metafolnn COD kou drotvrod COD
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Adypoppo 13: Tlopeioo COD  «kor SwAvtov COD og ovvhetikd omdPfAnto
cvvinpnuévo oe Ogppokpacio 4°C kot ywpig phOuon pH.

AtamictdOvovpne pia  itkovomowntikn wmopeia tov COD  otnv
nepintoon ovvinpnong pe yovén. Or petpnoelg eivar mwoAv
octafepéc KdTt mov pog deiyver 60Tt M peiwomn tng Beppokpaciog
avaoTEAEL TN dpacTNPLOTNTO TOV HIKpoopyavicpov. Emiong 1o
1060610 tov dtaivtov COD egivar peyaidtepo oe oyxéomn pe tnv
nopeia tov COD 1tov d4GAAov pebddov ovviqpnong. Avto
emPefatdveTaol Kol LE TIG OMTIKEG LOG TAPATNPNOELS, KAODC deV
vanpée epeavng dnuiovpyia Adomng oto  amo6PAnTo MOV
cvovinpnOnke oto yvyeio.
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9.1.2 Metofoln olikod almtov
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Audypoppo 14: Tlopeion oAkod aldtov o oLVOETIKO amOPANTO GLVINPNUEVO OF
Beppokpacia 4° C kat ywpic poOuion pH.

Kot edom BAémovpe eatpetikn otabepdtnta 6tn mopeia TOvV OALKOV
al®Tov oTnVv mapodo piog gfdoopnddag. To oAikd 4lwto €ival moOAD
CNUOVTIKN Tapbuetpoc kot evotapépel moAd to andPANTO Vo £€yxel
ctabepn CVYKEVIPOOT alotov Kabmg ELGépyETUL oTOV
avtdpactnpa. Avtd Ba pag Ponbnoet apydtepa otn dnuiovpyia
octabepng AAGTNG Kal €vOG VYELOVGC HiKpoPflakoy TANOvopov.
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9.1.3 Metofoln pH
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Abypoppa 15: TTopeia pH o€ cuvOetikd andfinto cuvinpnuévo oe Oeppokpooio 4°C
Ko yopic puOuion pH. A’ gvBeiag petpnoelc 610 Tukvo Stdlvpa.
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Adypoppa 16: TTopeia pH 6 cuvOetikd andfinto cuvinpnuévo oe Oeppokpooio 4°C
Kot yopic pubuion pH. Metpnoelg 610 avTioTor 0 opa®uEVo StdAvua.
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AV Kol TapatnpoOpe Kot €00 pia oyxeTikn avénon oto PH, avtny n
avénon eivar pikpotepn and 1o and6PAnto mov cuvvinpnOnke oe
Oeppoxpacio epyactnpiov. Kot €00 emPefatdverar n kaildtepn
octafepotnta tov amoPfAnNTov. Na onuetwcovpe 611 givar mibBavny 1
aAioyn tov PH 7@piv ttnv  e€icodo TOL AmOPANTOL GTOV
avTIOpaGTNPA, O1OTL £€xel  OYETIKA yoaumAn Tun Kot {cwg
dvokoAéyel TOV TMOAAATMAOGlLacHO TV pikpoPiov. Kdati tétoto
opmg eivar moAd evkolo kot pmopeli va yiver amAd pe ypnon
vopoéetdiov TOovL vatpiov KAl yopic aAroayn TOV GAAOV
TOUPAUETPOV TOV ATOPANTOV.
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9.1.4 Metofoin aywyudtntog
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Awypoppo 17: Tlopeion ayoyipdmrag o€ cuvleTikd amOPANTO GLVINPNUEVO OF
Bepuokpacio 40C kot ywpic poOuon pH. An’ evbeiog petpnoeig 6to mukvo didAvpa.
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Awypoppo 18: Tlopeio ayoyipdmrag oe cvvleTikd amOPANTO GUVINPNUEVO OF
Oeppokpacio 40C ko ywpic pvOuion pH. Metpnoelc 610 OvTIGTOO APOI®UEVO
duirlopo.

Kot ¢dd PAémovpe pia oyxetikn peiowon mov oyetiletal kot e tnv
elapptrad avénon tov pH. Ioyxybovv kot €dd avtd mov avaeépOnkav
ota dtaypappata 5,6,11 xar 12. [Mdvtog xat €dd ot petaforécg
elvatl pikpotepeg mpdypo mov pog deiyvel peyaivtepn octabepdtnta
T0V amoPfANTOV cVVINPNUEVOL GE yaunAn Beppokpacia.
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KEGAAAIO 10 — XYMIIEPAXMATA KAI ITPOOIITIKEX

Ykom6g NG mapovoag OMAOUOTIKNG €pyociag MNTav  va
ntoapackevactel €va ocvvBetikd anmofAnto mov va mpooeyyiler 11
oc0oTOGN €vOG MPAYUATIKOD ®OGTE Vo ypnoitpomoindeli 6to mpodTO
0TAd10 NG HeEAETNG, mIAoTIKOV PBroaviidopactnpa MBR. Ezniong va
BpebBel évag amOTEAEGUATIKOC TPOTTOG OGTE TO ANTOPANTO ALTO Vva
TOpaUEVEL avoAoiwTo, pe PAon CLYKEKPLUEVEG TAPAUETPOVS, OF
dtdpketa piag efoopddag.

Ytov mivaka 17 eaivetal eppavag n octabepdtnta tov anoBfAntov,
covinpnuévo pe n péBodo NG wuéng. Aev vmhpyelr eUQAVNAG
avénon N peimwon tov opyavikov @optiov péca otnv mapodo piog
efdopnddac mov poag evorapéper. H pébodog tng mtwoong tov pH
napovotrdler peyoaAvtepn octdbera, e1d0ikd OG0V a@opld TNV
TOPAUETPO TOV OALKOV aldTov, KATL mov Bo pumopovoe va amofel
TpoPfAnuatikd otnv okpifn mepartépo e&étacmn NG Agttovpyiac
t0v PBroavtidpactipa. Katr BéPata BAémovpe 6tL 10 amdPBAnto mov
apéOnke anid ce Beppokpacio gpyactnpiov £€xet akOpa YELPOTEPT
cvumepLtpopd ce 6povg oAlkov aldtov. Na onueitwbel emiong o011
ol petpnoelg €ywav tnv mepiodo g Avoiéng, KATL TOL pOC
eEacparilel oiyovpn anmddoon KOTA TOLG XELWLEPLVOVG UNVEG OAAG
foog vrdpyel mpOPANUA 6 TEPLOdOVS VYNADV BEPLOKPACLDOV.

[Tepartépw LEAETEG pmopovv va yivovuv yio ™mv
OTOTEAECLATIKOTNTA TOV HEBOO®V AVTAOV Y10 HEYOUAVTEPO YPOVIKO

dtdotnua oAAd Kot pe ovvdiacud ovtov. Emiong péver va
epevvnbel xatd mwd6co TO GLVOETIKA anoBAnta  €yovv 1d1eg
1010TNTEG HE TO  TWPOAYUOTIKA, Ocov  aeopd MV pETEMELTO
enefepyacio Tovg, Kol 6e mold Pfadpud.
[Mivaxag 17: % MetafoAréc tov moapapnétpov cg dtadpKelo piog
eBdopnddac, avdroya pe T néBodo cvvinpnong.
% % MetafoAin | % MetaBoin % %
Metaforn | Ayoyipndtntag OAlko0 MetaPfolin | MetafoAn
pH Aldtov CoD COD
Soluble
Yvuvinpnon ce +17,5 -5,7 -23,4 -3,8 -9,32
Oepuokpocia
Yvvtipnon pH=3 -3,4 +12,0 +14,5 -6,9 -10,5
Yvvinpnon pe yoén -1,01 -3,4 -2,9 +1,05 -3,35
(T=4°C)
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[Tapdptnua A — ITivaxeg

[Tivakag A: Metpnoeig COD kot dtahvtov COD, pécot 6pot Kot TUmIKEG ATOKAIGEL .

Tpomog

Sovenpnone PHéEn oe Beppoxpacia 4°C [Ttdon oe pH=3 Tepyaotnplov
Xpévoc (Hyuépec) COD(mg/It) | CODs(mg/It) | COD(mg/It) | CODs(mg/lt) | COD(mg/It) | CODs(mg/It)
0 637 620 637 620 637 620
2 640 626 694 663 633 610
4 646 625 683 647 621 596
7 643 614 599 573 614 576
Méaoog Opog 641,5+-6,7 | 625,5+ 16,3 | 653,25 +- 630+-68,4 626,25 +- 604,75+-24,6
75,8 18,4
[Tivaxog B: Metpnogig oAkod aldtov, HEGOL OPOL Kot TUTIKEG OMOKAMGELS .
21)35 1?;[1??5119 POEN og Beppokpacio 4°C [Ttdom oe pH=3 Tepyaomnpilov
Xpovog (Huépeg) TN TN TN
0 36,4 36,4 36,4
2 36,5 21,6 33,9
4 36,1 39,9 31,0
7 35,4 354 28,0
Mécoc Opog 36,1+-0,86 33,325+-13,9 32,325+-6,3
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[Tivaxog I': Metpnoeig ayoyndttog, 6To mukvo Kol 6To apotd ardPAnto, Hésot 6pot
KO TUTTIKESG OMOKAIGELG.

Tpodmog PHEN o Oeppokpacio 4°C [Tt®on og pH=3 Tepyaotnplov
Zuvnpnong
Xpovog Ayoyypotmto Ayoywpomra | Ayoyomrta | Ayoywomrto | Ayoyomta | Ayoypotnta
(Huépec) GTO TUKVO GTO OVTioTOY(O GTO TUKVO GTOVTIGTOLO GTO TUKVO | GTO AVTIGTOL(O
dtéAvpo(ms/cm) apotd dtdAopo(ms/ apotd dtéAvpo(ms/c apotd
dtéAvpo(pus/cm cm) dtéAvpo(pus/cm m) StéAvpo(pus/cm
0 24 343 24 343 24 343
2 22,8 335 23,9 383 23,5 350
4 19,2 330 22,6 394 22,2 333
7 17,5 331 22,6 390 21 327
Méaoog Opog 20,875+-5,3 334,75+-10,2 | 23,275+-1,35 377,5+-1,3 22,675+-2,3 | 338,25+-17,7
[Tivaxoc A: Metprioeig pH oto mokvd kot 610 apotd amdPfAnto, HEGOL Opot Kot
TOTKESG OMOKAIGELS.
Tpomog PHEN oe Oeppokpacio 4°C [Ttdon oe pH=3 Tepyaomnpilov
Zuvnpnong
Xpovog (Huépeg) pH oto pH oto pH oo mukvo pH oto pH oo mukvo pH oto
TUKVO avticTor(o StAvpa avtioTOor(O StAvpa avtioToryo
Stdivpa apord apotd dSteAvpa apod
dtlvpo dlvpo
0 4,7 5,6 3 4 4,7 5,6
2 4,9 5,3 3,2 4,2 5,3 5,9
4 4.9 59 2,9 4,1 S) 6,1
7 5 5,5 3 3,9 5,2 6,6
Méaoog Opog 4,875+-0,22 | 5,575+-0,43 3,025+-0,22 4,05+-0,22 5,05+-0,46 6,05+-0,73
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[Tivaxog E: Huepoloyloxn katoaypagn TV LETPHCE®V TOL TpaypatoromOnkay pali
pe ™ péBodo mov ypnopomomOnKe.

Eidog MéOooog  Huepiviaa Mépes Tpornog Amotéieopa
MeTpnong AmoOnxevons Xvvnjpnons

COD LCI400  09/04 1 Poén 683
COD LCI400  09/04 1 Epyaoctmpo 700
COD LCK 514  09/04 1 Poén 685
COD LCK 514  09/04 1 Epyaoctmpio 685
P LCK 350 09/04 1 Poén 20,9
P LCK 350 09/04 1 Epyaompo 18,4
TN LCK 238 09/04 1 Poén 35,7
TN LCK 238 09/04 1 Epyaotmpro 28,6
Ayoyypomra 09/04 1 ? 341uS/cm
COD LCI400  11/04 3 Yoén 731
COD LCK 514 11/04 3 Yoén 646
COD LCI 400 11/04 3 Epyactmpro 642
COD LCK 514 11/04 3 Epyoomipio 618
COD Merck 11/04 3 Epyactmpo 660
COD Hack 11/04 3 Epyactiplo 644
COD Aqualytic 11/04 3 Epyacmpo 638
COD LCK 514 15/04 7 Epyactmpro 524
COD LCK 514  15/04 7 Yoén 606
COD soluble LCK514 15/04 7 Epyactipro 531
COD Aqualytic  15/04 7 Epyactmpo 555
COD Aqualytic  15/04 7 Yoén 635
COD Merck 15/04 7 Epyactmpo 550
COD Merck 15/04 7 YHén 621
COD Hack 15/04 7 Epyactmpo 600
COD Hack 15/04 7 Yoén 636
COD LCI400  22/04 0 - 637
TN LCK 238 22/04 0 - 36,4
P LCK 350 22/04 0 - 6,23
Ayoyyuémra 22/04 0 - 343 uS/icm
pH 22/04 0 - 4,7
COD Merck 24/04 2 Epyactipro 633
COD soluble  Merck 24/04 2 Epyaoctmpo 615
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28
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