A1EPYOCIEC OPULPEONC
DOwoEopov
KaBnyntng M. MeAibng

Tunua Mnyavikwv MNeptparlovtoc

Epyaotnplo Alaxeiplong kat TexvoAoylac Yypwv
ArtoBARTwv



I 'svikd

H amopdkpoven 1o0v @oceOpov YIveTal Yo TOV EAEYYO TOV
EVTPOPIGLOV QPO 0 POGPOPOS Elvar Eva TEPLOPIGTIKO OPEMTIKO
GUGTATIKO GTA TEPLOGOTEPO, VOOTIKG GLGTILOTO.

AOY® TNG TEPLOPIGUEVNG TAPOVGLAG TV AVOPYAVMV
POCPOPIKDY EVAOCEDV GTO VOOTIKO TEPIPAAAOVY, GLYVG HOVo GE
1yv1, OTOTEAEL O . TOAD GLYVOTEPO TOV TTEPLOPIGTIKO TAPAYOVIA
Y10, TNV OVATTUEN TOV UTOV, Ao OTL TO ALMTO.

Enopevag 0 gvtpopionog Baciletal 6 mpoTN QoM GTNV
AVENTIKT TOPOVGLOL TOV . KA 1] ATOUAKPVVGT] TOVG OO TO
nepPdirlov onuaivel kot o Eppecn HELMO™ TS APVNTIKNG
EMLOPOCTNC TOV AALWOV GTOLYELWDV.



http://www.flickr.com/photos/satel444/1365177852/
http://en.wikipedia.org/wiki/Image:River_algae_Sichuan.jpg
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I 'svikd

Ta poceopikd Tov Tapovotalovion 6To TEPPAALOV

eEUPOVICOVTOL LE TNV LOPPT 0pBOPOCPOPTKMOV, GUUTVKVOUEVEOV

POGPOPIKMOV KOl POGPOPIKMOV GE OPYOUVIKEC EVOGELC.

[0, TOV €VTPOPIGUO TOV CTIUOVTIKOTEPO POAO O10OPALLOTICOVY TO

ﬁF%%P%)G(POled (mov otnpilovion 6to 0pBOPOGPOPTIKO 0LV,
3FYy

i
HO—P—OH

OH

nrthnphnsphnric acid



I 'svikd

O poEOPOC ELOUVICETUL GTO ACTIKA VYPA ATOPANTA OO
QG TIKEC, EUTOPIKEC KOl PLOUNYOVIKES OPOCTIPLOTNTEC.

O1 Propunyavikég Ko EUTOPIKES TNYES POGEOPOL Elval
0ltepa LETAPANTEC Kot UTOpOVV VO EXNPEAGOVY TTOAD TNV
TPAYUATIKT] ELGPEOVLOA GVYKEVIPOGT POGOOPOV GTA, VYPH
om()% nto o€ o ocoouEvn MEYA.

O1 K0T TPOGEYYION CUVEIGPOPES TOV POCPOPIKMDY OANTMV
oo GNUOVTIKEC TTNYES GTA AGTIKA VYPA ATOPANTO
DROXQ%({?OV’COH o€ Kg pwopopov/kdtowo/ypovo (Kg
P/capita/yr) wg

= (0,60 anod ta avOpomva andBinta,

= 0,30 kg amd amoppumavIiKd TAVVINPI®V Y®OPIG TOVC
TEPLOPIGUOVE GTNV TEPLEKTIKOTNTO GE PMGPOPO, KOl

+ 0,10 kg amd Ta oKloKd omwoppLTAVTIKA Kol AALN KoOoploTiKd
(Sedlak, 1991).



I 'svikd

O poPopog euPaviCeTal ota VYPA ATOPANTA LE OIAPOPES
LOPPEC POGPOPIKOV AAOUTOC GE OLOAVLLEVT] 1] OTEPEN LOPON.

To peyaAvtepo mTOGOGTO TOL POGPOPOL GTO ACTIKA ATOPANT
elval LE TNV LOPPN TOV OLUAVLEVOL POGEOPIKOD GLANTOC.

Xwpig GNHOVTIKO EUTOPIKA 1) Btounxowma (poptio, 1 EIGPEOLGO

GUYKEVTPMGT) TOV GLVOATKOD PMGPOPOL UTopel va KopavOel amod
6 -8 mg/L P.

IIepimov 50% eivon pe v popen opbocpwpikwv ardTmv,
35% elvon pe v LOPE1] CLUTLKVOUEVOV QOCGEOPIKAOV AAATOV
(1.y., yrophosphate trlpolyphosphate trlmetaphosphate) Kol

15% elvon pe v LopeN OpyovIKOV GOGEOPIKOV OAXT®V (TT.Y.
POGEOMTIONN, VOUKAEOTIOW).



['svikd
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I 'svikd

Otav Ba emPAnOovv o1 meplopiGUOl 6T YPNIOTN TOV
OTTOPPLTTOVTIKDOV POGPOPOV, TOTE Ol EIGEPYOUEVES
GUYKEVTIPMGELC OTIC EYKATOUOTAGELS EMECEPYAGINC VYPDOV
amofAntov Oa eivor yauniotepeg, uetatv 4-5 mg/L.

H agaipeon ¢oopopov and ta vypd omoﬁknw amortel T
LETAPOPEL TOV POGPOPLKOV dAaToC amo TNV VYT HOPYT] GE o
oTEPEN LOPPT), TOL Ba akoAovbeital amd pia 618pyoccswc
chx(optcuou VYPOV-CTEPEDV KL GTO TELOG TNV OTTOULAKPLVOT)
TOL POCEOPOV UE TNV TEPIGTELN TAD.



TeyvoAoyiec apaipeonc @ooPOPOL

A0 pEHOOOL YPNGILOTOLOVVTOL Y10 VO LETATPEYOLV TO PUCPOPO
GE LU0 GTEPEA LOPPN:

N YNUKN KOTAKPT VIO Kol
1 EVIOYLUEVT PLOAOYIKT] OQAIPEST] POGPOPOV.

Kot 01 000 amaitodv ToV omoTEAEGULATIKO 010 OPIGUO
VYPOV/GTEPEDV Y10 VO EAAYIGTOTOICOVY KZ]EGUVOMKﬁ
GUYKEVTPMGT POGPOPOL oTnV €kpon) g MEYA

[0 TOAD awGTNPEC TPOOLOLY PAPEC, %(j NADOV GUYKEVTPOGEDV
otny gkpon (Ayotepo oo 0,50 mg/L), ypnowonoteiton n
omMbnon petd and tnv ocvtepofdbuia Kabilnon (Tprrtoyevig
EMECEPYACIN) Y10 VO OPULPECEL TOL GTEPED, LUE OVET pévg
GUYKEVIPMOT POGPOPIKAV, GE KOTMOTEPA Opta Ao 2-5 Mg/L.
Xwpig 611’1611616 etval abpu(rs . CLYKEVIPWOOELS POGPOPOL GTNV
expon ano 0,50 €wg 2,0 mg/L.



XNk enecepyacia

H ynmuwm eneepyacio yio tnv a@aipecn ¢mceOpov
weptAauPavet Tnv ﬂ:pocemm TOV OAGTOV LETAAA®V TOV
AVTIOPOVV LE TOV OLOAVTO PMGPOPO KOl Gx uoatiCouv oteped

N HATO POCPOPIKOL GAATOG TTOV APULPOVVTAL LE TIG OLOOIKAGIES
OLYWPLOUOV CTEPEDV OO VYPA OTMG 1] OLYoT Kol 1) Omdnon.

H xatakpfuvicn @OGEOPIKOV EMITLYYAVETOL LE TNV TPOGOHNKN
AAATOV UETAAA®V T OTTOi0L GYNUATICOVY U1 OIHAVTEC EVICELG
PWGPOPIKMOV.

Ta cuvnOn petaira etvar 1o apyiAlo o GioNPoc Kal To acPBECTLO.
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XNk enecepyacia

Avtd 0 GAaTO EUTOPEVOVTOL GLVNOME LUE TNV LOPPN
¢ vopacPéatov Ca(OH),,

ToV Betkov apyiiov (alum) Al,(SO,)s,

sodium aluminate NaAlO,,

Tp160evong yhwplovyov cdnpov FeCls,

Ogukov o pov Fe,(SO,),,

Oelovyov cronpov FeSO,,

Ko 0160evoug yAwprovyov cidnpov FeCl.,.



XNk enecepyacia

Koatoaxpruvion tov ¢oc@opov Ue apyiilo:
Al,(SO,);.18H,0+ 2H,(PO,) = 2AI(PO,) + 3H,S0O, + 18H,0 (1)

Katoaxpnuvion tov ¢oc@opov Ue ¢ionpo:
FeCl; + Hy(PO,) = Fe(PO,) + 3HCI; (2)

Koatoakpnuvion tov ¢oc@opov ne acPEcTio:
10Ca(OH), + 6H,(PO,) = Ca,,(PO,)6(OH), + 18H,0 (3)



XNk enecepyacia

Katakpruvion tov ¢oc@opov ue acPECTIO!
10Ca(OH), + 6H,(PO,) = Ca,,(PO,)6(OH), + 18H,0 (3)

AoBeotog [Ca(OH),] mou anacteitat
ya myv augnon g Tung tou pH oe 11, mgjL
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AlkaAikoTTa, mg/L expacpévn wg CaCO.

Amottoduev 000N
aGPEcTOL Yoo TNV QOENGN
™G TUNG T0L PH o 11 o¢
GLVAPTNON TNG
AAKOAIKOTNTOG TOV
AVETECEPYUGTMOV VYPOV
amoBANT®V



XnNuikn enegepyacio

20YKpivovTog UE TIC LEBOOOVEC KOTAKPTUVIONG LE
LETOAAO TOPOVGLACEL TOL KOAOLOOL
TAEOVEKTNLOTOL:

Agv aVEAVEL TNV AAOTOTNTO TOV OTTOOEKTOV
Aev amouteiton peimon tov pH

Avéaveton 11 pLOULGTIKY) TKOVOTNTO!
Meimon tov TocoTNTOV 1AD0G
BeAtiotomoinomn e vitpomoineng



Tomikd orrypd oo, PoNe Yo TNV ATOUAKPLVGT @OGEOPOL UE TPOGHNKN
acBE0TOL: o) CVGTNUO EVOS GTUOTOV

ATtrovepa
TAUONG
Bonoénrika
péoa dinbnong
i ‘ i - . . Emetepyaopéva
Eigodog uyply TG,XE'“ - Zgocw | KaBilno p-| EvavOpdkwan —L ®iktpo = ;
aTroBANTWY avapign paTwon gnon amropAnTa

A T 1
propong | | AvakukAwpévn A10EEiBIO TOU AVBPaKX Nepo TAUoNG
aoBéaTou , GoPeoTOC

ZBﬁG',“O ms Alo&EgidIo Tou Yypd YTEpKEIPEVO
aopéoTou avopaka (PUYOKEVTPNONG uypo
A
T Aaorm
Eioepyopevn Py %
AoRe0TOC ofpeoTo- uyo- > :
= moinon kévtpnon | Heyuvan; e
i ]
ATTOPPITITOHEVT Algieson
S AoBeoTou Adorng
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16



XNk enecepyacia

Koatoaxpruvion tov ¢oc@opov Ue apyiilo:
Al,(SO,);.18H,0+ 2H,(PO,) = 2AI(PO,) + 3H,S0O, + 18H,0 (1)

AIPO.(3) apyliMov o€ 160ppoTia e

| / SVYKEVIPMOT QOCPOPTKOD
OLALTO POCPOPO

waia (OH)(8)

\ A|(Poi,,)

log ypauuopopiakal SiaAutol Quaoeopou
(8]

\\%/

I

Al(OH),(s)
|

0 3 5 7 9
Tign pH

(@)



XNk enecepyacia

Koatoaxpnuvion tov ¢oc@opov Le cionpo:
FeCl; + H,(PO,) = Fe(PO,) + 3HCI; (2)

log ypappopopiakoU SiaAUTOU PUICEOPOoU

(B)

-3

\

FePO4(s)

)

s

(

\

(CH)

/Fe(

OH)y(s)

)

|
;{ \ Fo(PO.)urs

Ty pH

2UYKEVTPWOON (poocs(popmov
GO pOv GE 1GOpPOTia LUE
OLALTO POCPOPO



XNk enecepyacia

Ot e€lomoelc 1 ko 2 MPOTEIVOLY OTL Eval mole Tov apytkiou 1 TOV
GLOMpov Oa KaTokpn pvicet Evov mole Tov POGPOPIKOY akarog,
BéPara o1 avtiopdoelg eivon mo cVVOETES amtd VT TV LOPOT).

Mol pe atég TIg avTIOpAGELS, oynuatiCovton Kot cOvOeTeg
EVOGELC VOPOEELOIOVL TOL APYIAOVL Kot VOPOEEIOIOV TOV GLONPOV.

Koatd cuvénela 11 avtiopAGELS KOTOUKPT|LULVIOTS OEV Elval
GTOUYEIOUETPIKEC.



XNk enecepyacia

Omov 1 1eMK” GLYKEVTIPOGT TOV POGPOPLKOD GA0TOG Eivan
VYNAT], 1 avTiopacn ival o KOVId GTI GTOUYELOUETPIKT
avaroyia 1:1,

aALG OTOV OTTOLTOVVTOL YOUNAES TEAMKEC GLUYKEVIPWOOELS
QPOoPOpov otV ekpon (< 1,0 mg/L) vrdpyovv
AVTOUYDVICTIKOTEPES OVTIOPACELS LLE TOVC CYNUATIGLOVG
VOPOEELOIOL KoL 1 LOPLaKT avaAoYion AAOTOC LETAAA®Y TPOC TOV
POGPOPO OWEAVETUL OVCLUGTIKA.



MpooBnkn
XNMIKWY
MpwToRaduia

AeuTepoBdaBuia

b
g

ABIGAUTOG
PUTPOPOG

BioAoyikn
emmegepyaoia

AdiGAuTog
PUOYOPOG

0

Mpog didBeon A
ETTAVAXPNOILOTIOINCN

MpwToRdOuia
emeéepyaoia

Kaui/f J
=
AdiIGAuTOG
PLIOPOPOG l
* i Mpog didBeon
ABIGAUTOG ETTAVAYPNOCIUOTIOINON
l l PWOPopog J
AdIGAUTOG AbIGAUTOG
OWOEOPOS PWCPOPOg
l l DiATpo
ABIGAUTOG
PUOPOPOg
Aidnon
l l ‘1' duo oTadiwv
AdiGAuTOG
PLOPOPOG
AeutepoBaBuia Mpoxwpnuévn

emegepyaaia

emegepyaoia

Evalloktikd onueia
TPOGONKNC YMNUK®OV Y1
TNV ATOUAKPVVON
POGPOPOV:

o) TPV TNV
tpwtoPaduia kabilnon

B) mptv /ot puetd
Blrodoywm emelepyacia

Y) peta
oevtepofdOuia
eneCepyooia

0-0T) TOAVGTUELNKT
eneCepyooia
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XNwiKn eneCepyacio

Aiqypapua pong TNG TTPOTETANEVNG ICNUATOTTOINONG

MpwToBd&6uIa kabi¢non
HRT=15-2H
KpoKIdwTIKO E"'(PO‘VS'G,K"] @opTion < 1 m*/m?h
pHKpoK amo 6 -9

AeuTepoBabuia
Kabi¢non

Eicodog
Aupdtwyv

Aggapevr) agpiopou

: A Atrédoon

: - a1 70-90%
: : H

[} [} [}

[} [] [}

[} [} [}

[} [} [}

[} [} [}

[ Y Y X Peoccscscscscscscscscscns (T R I I I oI &

TTEPICOEIN IAUG AvakukAo@opia INUOG

Mnxaviki/BioAoyikr/
XNMIKN eTTeCEPYaaia INUOG
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XNwiKn eneCepyacio

Aidypaupa pong TNG TautoxXpovnG ICNUATOTTIOINONG

AgutepoPabuia kabignon

HRT > 3h
MpwToaduIa KpOKI?(.UTIKC') Kpokidwriké  Emgavelakr ¢pdprion < 1 m®/m?h
kaBiZnon ' E PHypox ATTO 6 - 9
; :

Eicodog \J v
Aupdtwyv ' 4 Atrédo0on

: : amé 70-90%

' ' '

(] (] (]

[} [} (]

(] (] (]

(] (] (]

feccccccaaanan e cccccccaaann dececcccccccccccccccceceeeccceeeeeeeeccccceeeeeeseens H

TEPIOOEIN INUG Avakukhogopia INUOC

Mnxavikry/BioAoyikry/

XNMIKN €TTECEPYATia INUOG
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XNwiKn eneCepyacio

Aidypappa poig TnG akoAouBouoag I{nUATOTTOoINONG

AeutepofdBuia kaBilnon/ETiTrAcuon
KpokidwTikd HRT 2-2,5h/0.6-0.8h

MpwroBaduia Evbidueon Emg. ®éption 0,7 — 1 m¥m?h / 3,0 — 6 m¥m*h
Kabi¢non kabi¢non

Eicodog
AupdaTWV

Kpokidwan/

XNHIKD
INUG

AvakukAopopia INUOG

rPrcccccccas
boecoccccsccas

>

TTEpiooEIa INUG

P Mnxavikry/BioAoyikry/
XNMIKN €TTeCEpyaaia IAUOG

Aeapevr) Avapigng —
Kpokidwong/ouoowuaTwaong

HRT = 0,5h.

TaxutnTa avadeuong avauign >0,6 m/s kai
Kpokidwon/cuocowudatwon <0,2m/s.
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[TAeovekTnUOTO KOL LELOVEKTLOTOL OTTO ™y TPOoGONKN M KOV Gg
O POPOL TUNLOTO (LIS LOVAOOC ETECEPYOCTOS Y10l TNV QTOUAKPVVGOT)

POGPOPOV

- MAgovekTRUATO

emegepyaciac

MpwTtoRdaBuIa

AsgutepoB&Buia

Mpoxwpnuévn
KATAKPNAMVION

Mpoxwpnuévn
dINBnan evog kal
duo oTadiwv

Mrropei va epapuoaTei OTIC
TTEPICCOTEPEG HOVABES augnuévn
armopdkpuvon BOD kai
QIWPOUNEVWY OTEPEWV UIKPOTEPOS
BaBudg ammwAsiag HETAAAWY
avakTtnon aocfeoTou

XapnAdTepo KOOTOG HIKPOTEPN 0N
XNHIKWV o110 TNV TTPpWToRABuIa’
BeATtiwon Tng oTabepdrnTag Tng
EVEPYOU IAUOG ™ dev arraitouvTal
TTOAUPEPA

Ekpor) pe T xaunAdTepn
OUYKEVTPWOT Qua@Opou’
QATTOTEAEOUATIKOTEPN XPNOTN TWV
METAAAIKWYV KPOKIBWTIKWY avakTnon
aoBeoTou

To xapnAo k6oTo¢ uTTOpEi VAt
OUVOUQOTEI JE TNV ATTONAKPUVOT)
TWV UTTOAEITTOUEVWY QIWPOUHEVWY
OTEPEWV

MeiovekTpara

AIYOTEPO ATTOTEAECHATIKI N XPrion
HETAANKWY KPOKIOWTIKWY UTTOPET val
QTTaITOUVTAI TTOAUMEPT VIO TN
OUCOWHATWON OUOKOAGTEPN N
aQuoATWaoN TNG AGOTING OTTO TNV
AQUOATWON TNG TTPWTORABUINS AGOTING
YT1repBoAikr) 860n PETAAAWY UTTOPET Va
TTPOKOAECEN TOEIKOTNTA XapnAoU pH™ o¢
Uypa amméBANTa XauNArG aAKaAIKOTNTAG
MTTOpEi va atraiteital éva ouoTnua
PUBuIoNG Tou pH’ dev uTropsi va
XPNoIUOoTToINGei AoBeaTog Adyw TG
UWNANG augnong Tou pH'™ n Tpocdrikn
adPAVWY OTEPEWV OTO AVANIKTO UYPS TNG
EVEPYOU IAUOG HEIWVEI TO TTOOOOTO TWV
TITNTIKWY OTEPEWV

YWnAS K6OTOG Ke@aAaiou, uwnAn
ATTWAEIA HETAAAWV

H didpkeia Tou xpovou dinBnong utropsi
va peiwBei e ) xprion dInénong evog
oradiou. ETimmAéov kdaTO¢ GTAY
xpnoigotrolgital dinénon duo aTadiwv




BloAoyikn apaipeon @mc@Opov-
Boowkeg apyec

Amarteiton pio ovaepoPio oeCapevn

Aev emrpémetor va vEIGTAVTOL 1] VO EIGEPYOVTIAL OO TAXYLO
PEVULOTO OVAKVKAOPOPLOGS, OlaALUEVO 0ELYOVO 1)/ KAl VITPIKA
Xy avoaepofia ocCopevny Oa mpémer va  givor OwabEoiueg
EMAPKEIC TOGOTNTES EVKOANOIOGTAGILLOV OPYOVIKOD POPTIOV

AToTeiTon 1) TOPOVGIO HOVADAS OPAIPESTG TAV VITPIKDVY 1 KOT’
EMAYLOTO APOIPEST] TOV VITPIKAOV GTO PEVUO OVAKLKAOPOPLOG

NG 1A00C.

H xoatataén tov oweopwv uefddowv BAD Poacileton 1
cOUPOVO UE TNV OdTan ¢ avaepoPloc oeCapevnc 1 UE TO
€100¢ TN¢ apaipeomn almtov.



BloAoyikn apaipeon @mc@Opov-
Boowkeg apyec

1. Atdtaén avaepoProg oeopevng
Katd 11 dwdikacieg kupiov pedpatoc Epyetal n IAOG G€ ETOPT LE TO
GUVOALKO peLLLOL TOPANTOV.

2T1g O00Kacieg TOPUAANAOD  PEVLOTOC T avoepoPla Oecauevn
MOPATAGCETOL GTO PEVUA AVOKVKAOQOPIAG NG 100G Kat gV £xel
KOUio 1] EAQYLOTN ETOEN LE TA LYPA aTOPANTO

2. E1do¢ apaipeong tov aldtov

H apaipeon tov poc@opov umopei va emrevyOel
o. Metd and TAnpn amovitpomoinom

B. Metd amd HepPIKT OTOVITPOTOiNGN

V. X0PIg KaUio amovitponoinon
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BloAoyikn apaipeon @mc@Opov-
Boaowkég apyéc kpoProroyiog

2 BA®, o ¢pwc@opoc otnv etcspoﬁ elvol EVOOUOTOUEVOS OTO
KotTapo ¢ Plopdlog Kot 611 GUVEYELR OTOUOKPVVETOL OO T
Olepyacio LECH TNG OOPPIYNS TNS TADOC.

Ot opyavicuoi mov ovecwpevovy 10 Gmoeopo (Phosphorous
Accumulating Organlsms PAO-poC-xpdon)  avgavovtor Ko
KOTOVOADVOUV (OOCPOPO GE GLOTNUATO OTOL  YPTCULOTOLOVVTOL
Ol TAEELS avTIOpaGTPOV, TOL TapEyovy ota PAO svvoikéc cuvOnkec
AVATTTUENC EVAVTL TOV OAA®V BakTnpiov.
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BloAoyikn apaipeon @mc@Opov-
Boaoikég apyéc pikpoproioyiog

H owtoén tov aviopacstipmv Tov YPNOULOTOI0VVIOL Yol TNV
OTOUAKPVVOT] TOU QOCEOPOL OMOTEAOVVTOL Omd pwo avoepofia
oeCapevn pe T amd 0.50 h wg 0.10 h mov Ppicketorl prpootd omd o
OeCapevn aEPIoLOD EVEPYOL TADOG (Zynua.).
To mepieyopevo g avoepoPlag OeCOUEVIG AVOLYVDETOL DOTE 1)
evepyOg 1AWOG mOL OVOKVKAMVETAL Vo €pbel oe emagn pe Ta
gleEPYOLEVO VYPA amOPANTOL.
Avoepofieg oeCapevec emagnc €yovv tomobetnbel pmpootd and
OLOLPOPETIKOVC TUTTOVE OlEPYACLOV  cumpovuevng Poualog — ue
aepofieg Tipég SRT mwov kouaivovtal amd 2 péypt 40 nuépec.

Clarifier

Anaerobic Aeration
Influsnt T reactor ) tank :4\—L=;> Effluent

Return activated sludge

Sludge
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BloAoyikn apaipeon @mc@Opov-
Boaoikég apyéc pikpoproioyiog

H omopdipovon tov ¢mceopov ota Bloroytkd cuotipata BaciCetol
oTIC aKOAOVOEC TapATNPNCELC:

1. IIMBog Paxtnpiov eivar tkova vo  omobnkebcovy  peyaieg
TOGOTNTEC PMOGPOPOV MG TOAVPOGPOPIKE GTA KOTTAPE TOVGE.

2. Xe avoepofiec ovvinkeg, ta PAO Ba agpopotdcovy ta mpoidvia
Mg OOumong (m.y. mtikd Mmoapd oféa) o mpoidvto amobnKevonc
HECO OTa KVLTTOPQ, WE TN GLVOKOAOLON £KAvon EOoEOPOL amd To
amoONKeEUEVA TOAVPOGPOPIKA.

3. & aepofieg ocvvOnkeg, mapdyetol EVEPYELD O TNV 0EEIOMON TOV
TPOTOVTMV amobnKevong Kol 1 oo KELGT TOV TOAVPOCPOPTKDOV
GTO KUTTOPO, OVEAVETOL .
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BloAoyikn apaipeon @mc@Opov-
Boaoikég apyéc pikpoproioyiog

2e TOMEG EPUPHOYES Yot TNV OTOUAKPVVON TOV QOGOOPOV, £VOG
owo&ucog avTIOPAcTNPOS akoAovdel Evav avoepofio ko mpomnyeitol

eVOC 0lEPOPLOL aVTIOPACTNPOL.

To mepiocotepa PAOS pmopodv va ¥pnotponoticovy vitpikd avti
TOL 0EVYOVOL Yo VO 0EEWOMGOVY TNV amodnkevuévn anyn avOpakd

TOLG

Clarifier

I

Anaerobic Aeration

———— Effluent

Influent ][ : reactor : tank

.

Return activated sludge

[

Sludge
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BloAoyikn apaipeon @mc@Opov-
Boaowkég apyéc kpoProroyiog

Clarifier

A4

Anaerobic .| Aeration

Influent T reattor. — tank 5 ——— Effluent

Return activated sludge

Sludge




BlroAoyikn apaipeon @mc@Opov

Atepyacieg mov Aappdvoov Xopa otnv Avaepofia Zaovn

»To 0&1kd 0ED mapdyetat amd ) LOHmon Tov

> L Og S0 mopary M Gouwon

» Avéloya pe v ngﬁ T y10, TV ovoepofia Covn,
KAAG L0, TOV KOAAOELOOVC KOl TOV GOLLATIOLKOD
COD vopoivetar kot peTaTpEmeTor 6€ 0SIKO 0&L

(LIKpPN TOCOTNTO GE GYECT LE TN LETATPOTT TOV
b%CBTI]D). n XE€OT] HE TN HETATPOTT|

»Ta PAO ypnoponoidvtog t dabéoiun
EVEPYELD OO TO OTTOOMNKELUEVA TOAVPOCPOPIKA,
QPOLOIMVOVV TO 0EIKO 0EV KOl TTOPAYOLV
EVOOKLTTAPIKT TTOALOPOELPOVTLPACT) WC TPOIOVTG
anoBnkevonc (PHB).

» X pNOILOTOI0VVTOL KATOL 0O T YAVKOYOVOL
oL TEPIAAUPAVOVTOL GTO KUTTOPO.

B1OodIACTTACIMO

TT.X. OEIKS O&U

OoOPYAVIKO UAIKO .
/// UAIKO

EJuxkoAa

Evépyeiax «— | —

PO,

OE&IKO o&U

» Tavtoxpovo pe T AMyn tov o&ikov o&éog,
ovppaivel anelevbépmaon opbopmspopikav (o-
PO,), xatidvtov payvnciov, Kkariov Kot
acPeotiov.

»To epieyouevo twv PAO oe PHB av&dver 6tav
T0, TOADPOGPOPTIKA LELOVOVTAL.

[H]

v

Acetyl-CoA

PHB

ooooooooo

AvagpoBia




BloAoyikn apaipeon @mc@Opov
Aepyacieg mov AapPdavoov Xaopa otnv Aepopro/Avosikn Zaovn

»To amoOnkevpévo PHB petafoliletan,

TOPEYOVTOG TOV AVOPOKOL KOL TNV EVEPYELDL OO Ot oz .

TNV 0CE10maoT, Yo TNV AVENCT TOV KUTTAPMV. i

»Kamro1o ylvkoyovo mopdyetor étov to PHB . [ fo it Ij
netoforileran. 3 P°';‘P
»H svéﬁyala TOV EKADETOL OO TNV 0EEidmOT [ R ]—> ATP

tov PHB ypnouomoteitan yio 1o oynuUatiopno t I
TOAVQMGPOPIKMY OEGUDV GTIG KUTTAPIKES S

amoBnKec, £T61 MOTE T OLOAVTA 0pOOPOCPOPTKA,
(0-PO,) va amopakphvoval amd To S1AL LA Kot
VO, EVGOUOTMVOVTOL GTO, TOAVPOGPOPIKE LEGOL
oto aktnploKd KOTTOPa.

» EmimAéoy, AapBaver yopo avantuoén tov

KLTTOP®V AOY® Kotovainong PHB kot o e <
ropayeton vea Poudlo pe vynAn amobnkevon P -
TOAPOCPOPIKAOV p \*/_\
» ATopLaKpUYGT) TOV POGPOPOV LE TNV Eventil ~ T

nepicoela IAD. ~—_ = e

POL® =T




EUkoAa
BiodiaoTracipo
OPYQVIKO UAIKG
.X. OEIKO

Evépyeia

PO,>

Mnxaviopocg dlepyaoiog
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ITopeia Tov drtaAvuévov BOD xatl tov pwoc@dpov ce avtidpactnpo
ATTOULAKPLVONG OpENTIKOV.

ZXNMa Twv avagpdBiwv Kal agpdBiwv avTidpaoewv evaAAayAg TnNG iAng o1o Acinetobacter pe o&ikd 0&U w¢ uTTOOTPWHA

e
O&1ké o€U S0 088 0, PO

o o o )
] ] Il Il
nnnnnnnnnn
n

Acetyl-CoA
Aip Poly-P

ATP €¢——m e \ T
Poly-P
[H] \ ﬁ y EvaAAayr] iAng katd tnv ATP

QavaTTVvVOon
v&, R T l

Hal | PHB CO; + H;0

Avaegpofia ¢ AepoBia

ATP = Tpipwo@opikr adevoaivn, ADP = Anpwao@opikf adevoaivn, Co-A = Zuvévlupo-A, [H] = loodivauo avaywyng (NADH)
PHB = lNoAU-B-udpdgu-pouTtupikd o&U (=opyaviko epedpikd UAIKG), Poly-P = MoAupwo@opikd



BloAoyikn apaipeon @mc@Opov
MukpoProroyia

O POCEOPOS VAL GNUAVTIKOC GTO LUNYUVIGHO UETAPOPOC
EVEPYELOC OTO KOTTUPO UEGH TNG TPLPMGSPOPIKNC adoevocivng (ATP)
KOl TOV TOAVQPOGPOPTKDV.

Otav mapdyetor eVEPYELN GTIC AVTIOPAGELC OEELO0OVAYMYNG, M
O1pwo@opikn aoevooivn (ADP) petatpénetor oe ATP ko 7.4
kcal/mole evépyelac decuedETOL GTOVE POGPOPIKOVS OEGUOVG.

KaBng 1o kuTTOpo katavarovel evépyela, 1o ATP petatpéneton o
ADP pe anehevBépmon eocpopov.

OE&IKS ogu

v

Acetyl-CoA — — ———
AT . W
[H] R ﬁ Poly-P
\¥> ADP + PO,*>

v
PHB |

AvaepoBia ¢



BloAoyikn apaipeon @mc@Opov
MukpoProroyia

['a ta cuvnBiouéva etepotpoa Paktnpla 6NV eneepyacio
EVEPYOD 1ADOC, M TLTIKT 6VVOeo 6€ POGPopo ival 1.5 ¢ 2.0 %.
61060, TOALG PakTiplo HTOpOvV Vo amoOnKevLGOVY POGPOPO
GTOL KUTTAPE TOVG [E T LOPPT) EUTAOVTICLEVOV TOAVPOGPOPIKAV,

LLE ATTOTEAEG O 1) TEPIEKTIKOTNTA GE POGPOPO VO, KLUOIVETUL GE
vynAd erineda, 20 wg 30 % tov Enpov Bapovd.

To moAveoceopucd nsptsxovwl 0E GOUATLO, LEGA OTA KVTTOPO,
noli e katovro Mg?t, Ca?* kon K*.



BloAoyikn apaipeon @mc@Opov
MukpoProroyia

2tnv avoepoPra Covn, vyniég cuykevipmoelg 0-PO, pmopovv va
uetpnBovv oto VYPO £m¢ 40 mg/L, e GLYKPION LE TN GLYKEVIPOOCT GTNV
gilopon mov givar suvnlwe 5 wc 8 mg/L.

H vynAn ocvykévipwon 6e 0-PO, 6e avtv v {ovn elvar po Evoeidn
mavnC anelevBEépmong PmcEOPOL amd Ta. PakTrpla.

Eniong oe avtv v Lovn, Bpickovtotl onUavTIKEG TOGOTNTES TNG TOAL--
vopo&vPovtvpaong (PHB), arobnkevuévne ota KuTTOpO TOV Paktnpimv,
aALd M cvykeEvipoon e PHB peiovetal apketd otig akdOAov0eg avolikéc
n/xat aepoPreg Lovec ko umopel va avarvdel kol va uetpnoei.

Og&IkS ogu

v

Acetyl-CoA
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BlroAoywm apaipeon @ocOpov
MukpoProroyia

To 0-PO, AapPaveron amd ta droAvpata 6T aepofieg Kot avoEIKES
COVeEC, Kol 00MNYEL YEVIKA GE TOAD YOUUNAES VTOAEUUATIKEG
GUYKEVIPWOGELC.

To 0&1k0 0&D givon onuovtikd Yo tov oynuaticud PHB vrod
avoaepOPleg cuvOnkeg, OTvovToL AVTUY®OVIGTIKA TAEOVEKTILLOTO GTO,

OE&IKO ogu
O, PO
ADP [ Poly-P j
\ 4 \ 4 \ 4 T
[ EvaAAayn iAng I'(CXT('J Tnv ATP
avaTTVOon
PHB CO; + HO

AgPSBIa



Mopeia tou dtaAvpevou BOD kat touv dwodopou oe

avtdpaoTnpa AMONAKPUVONC BPETTTLKWV.




BloAoyikn apaipeon @mc@Opov
MukpoProroyia

H avaepofia (ovn oty avaepoPro/aepofra emelepyascio Kaleitor Kot
KEMAOYENC), EMELON TTAPEYEL TIC GLVONKEC TOV ELVOOVV TOV
noAlamiaclocud tov PAO,

(evo uépog tov eroepyouevov bCOD katovaiwverar oo o PAO kou Oy
dAlo eTepdTpOQO. PorThpia)

Ta PAO mtpotipovv vrostpouata mov eivar tpoidvio COUMONC HE Yo unAo
noptlokod Papoc,

Sy TPOTILOUEV TYT TPOYHS OV Ba. fiTay orabéaiun xwpic Ty avaspopia
{ovy oo wopéyel ™ (Ouwan tov ergepyouevov bsCOD e 01k ol

Eattiag g ikavotntac anofnkevong mtolvemsopikav, to PAO &yovv
OL0OECIUN APKETY) EVEPYELD Y10 VO, APOLOLDGOLY TO 0&1KO 0L GTNV
avoaepoPia Cov).

(ev arro aepOfio eTEPOTPOPO POKTHPIO OEV EYODY TETOLO UNYAVIOUO VIO, TH
Ayn olikod oléoc Ko oev fpiokovy Tpopn)



BloAoyikn apaipeon @mc@Opov
MukpoProroyia

Oa tpénel va onuelwbel 011 ta PAO oynuatiCovv moAd mokva
GUGCMUOTO AT GTNV EVEPYO A0, LUE IKAVOTONTIKESG

1010t TEC KaOINomMGe, TO 0mOl0 AMOTEAEL EVOL ETTAEOV
TAEOVEKTT|LLOL.

2€ LEPIKEC EYKATAGTAGELS, 1 avaepOPio/agpofia akoiovdia
OLEPYUCLOV xpncsmonom@nKs e€artioc Tov nkaovsmn LLOLTOG
NG 1TAVOC Y1 K(xOLCnGn, KOULOL KL OV OEV OTTOLTOVVTOV
Bloloyikn amouAKpLVGT POCPOPOV.



BloAoyikn apaipeon @mc@Opov
MukpoProroyia

[Ipgnet va 608el mpocoyn ot dayEipLon TG AMOPPITTOLEVNG ADOG OO
GLGTAUOTO BLOAOYIKNC ATOUAKPVVOTS POCPOPOV, O10TL UTOPEL Vol
oémlncsa GE L0 YOUNAOTEPT OTTOOOTIKOTNTA (G TPOG TNV
ATOUAKPVVGT) POGEOPOL BLOoAOYIKNG dEpyaciog (0EVTEPOYEVIC
aneAgvfépmon):

1. Otav n 1W¢ amoOnkeveton oe avaepoPiec cuvOnkec cuuPaivet
AneELELOEPMOT POGPOPOV.

2. Anskau@spoocm 0-PO, eivar vaom] aKOun Kat xopig TPocONKN 0&11(01’)
0&€0g, 0ol T PAKTIPLOL HTOPODV VAL YPTGLLOTOGOVY MG TNV
eVEPYELOG TA AmOONKELUEVO TOAVPWOGPOPTKA.

3.H omsksuespoacm 0-PO, propei eniong va Aappavel yopo HETA OO
TOPOTETOHUEVO YPOVO ETAPNG GTNV avoepoPia COVN TOL GLGTNHATOS
Bloloyikng amoudKpvuvens emcEOPOv.

(Xtnv mepintawon avtn 0 eKADOUEVOS PDOPOPOC OEV UTOPEL VO AnpOei otny
aepopfia {aovy, emelon n amelevOEPWON OV GVVOOEDETAL O.TTO ANYN
olikod oééoc kai amobnkevon PHB yio emouevn oleidowon)



BloAoyikn apaipeon @mc@Opov
2toryeoueTpio g BroAoyikng Aroudkpovenc @owcpopov

S H npdoinyn ofikov oEfoc otnv avoepofia {ovn sivor
Kploun yo Tov npothopwuo G 1810rnrocg tov PAO mov Ha
nopoydovV Kot ETOUEVMG, TNG TOGOTNTOG TOV POGPOPOL TOV
umopel va amopakpuvoet.

& Otov eioélbovy otny owocepo[hoc Covn GTULOVTIKES
MOGOTNTES OLLALLLEVOL oivyovou N VITPIKOV, TO 0&11(0 o0&V
umopel va perwbet mpotov va ypnoipworombet anod ta PAO kot
N anddoon ¢ eneCepyaciog o elatTmOet.

S H Broloyikn amoudkpuven Tov pocpopov dev
YPNOILUOTOLEITOL GTOL GUGTNLOTO TOV GYEOIALOVTOL UE
VITPOTOINGN Kol 6TO 0TTOi0, 0EV TEPIAUPAvovTOL LEc Yia
TNV OTOVITPOTOIN o
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BloAoyikn apaipeon @mc@Opov
2toryeoueTpio g BroAoyikng Aroudkpovenc @owcpopov

H mocétnta tov ¢ocspopov mov amopakpivetal pe floloym
amobnKevon pmopei va VTOAOYIGTEL O TNV MOGOTNTOL TOV bsCOD mov
owatiBeton amd Ta vYPA amOPANTA GTNV ewopon, OE00UEVOL OTL TO
ueyoAvtepo pEpoc tov bsCOD Ba petatpamnel 6e 0E1kd 0EL 6GTO LKPO
avaePOP1o LOPAVALKO YPOVO TOPALOVIG T.

2TOV DTOAOYIGUO TNG GTOLYEOUETPLOG Y1a TN PLOAOYIKT ATOUAKPVVCT) TOV
POCPOPOL YPMNCILOTOIOVVTOL 01 AKOAOVOEC VITOOEGEIC:

1. 1.06 g o&iko¥ oé_,aog/g bsCOD 6a mapoyOet, apoDv 70 LEYOADTEPO UEPOC
tov COD mov vpictatat Sopwon Ha petatponei oe VEA Adym g
YOUNANC KLTTOPIKNG artdooomC amd tn dradikacio g LOUMmOoNC,

2. o Kuttapikn amodooon 0.30 g VSS/g o&ikov 0EEoc Kat
3. TEPLEKTIKOTNTA KVTTAP®V 6€ pmcpopo 0.3 g P/gVSS.

XPNGIUOTOIDVTOS OVTEC TIC TOPAOOYES Yo TNV aropudkpoven 1 g
POGEOPOL amd TO UNYAVIGUO PBlroloyiknc amodnkevong amottovvtor 10
g bsCOD.
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BloAoyikn apaipeon @mc@Opov
2toryeoueTpio g BroAoyikng Aroudkpovenc @owcpopov

H Be?mmn Kanoupvta Y10, TOL GUGTT|LLOLTO OTTO uou(puvcmg TOV
POGPOPOL EMLTVYYAVETOL OTOV TO bsCOD 1 to 0&kd 0&D
etval owbéoua pe Eva atabepd pvouo.

[Tepiodot tpopomeviog 1 youniov cvykevipooewyv bSCOD
EXYOLV MG ATOTEAEG LA, LETOUPOAES

1. 6TV EVOOKLTTOPIKT] OTOONKEVGT TOV YAVKOYOVOU,
2.170v PHB ka1 10V ToAVQoc@optk®v Kol

3. Ypryopa 00NYOVV GE HELOUEVN QTOOOTIKOTNTO TNV
OTTOUAKPVVGT] TOL POGPOPOV



BloAoyikn apaipeon @mc@Opov
Kwvntikn g Avantoéng

H xwntikn avdntoéng xatd T PloAoyikn omoudkpuven
QeOoPOPOL eivar ¢ 1owc TdENne peyebouvg pe avrtictoryo
eTEPOTPOPOA PaxTnpla.

Ot Mamais and Jenkins (1992) é&6eiEav o011 M1 ProAoyikn
amoudKkpuven  Qoo@Opov  umopel  va  owtnpnbel  ota
avaepoPio/aepofra ocvotnuote  otav  to  SRT  elvan
ueyaAvtepo anod 2.5 nuépeg otovg 20°C.

O uéylotoc €101k0¢ pvOuog avénomnc otovg 20° C diveton ®¢
0.95 g/g_d (Barker and Dold, 1997).
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BloAoyikn apaipeon @mc@Opov
ITepiPairovtikol ITapdyovreg

1. H and6doon t®v cvotnudtov dev ennpealeton and to DO egpdGov 1
ovykévipwon tov DO oty aegpoPra Covn eivor vynAotepn and 1.0
mg/L. Ze tywéc pH kdtom omd 6.5, n amddoon TG amopdKpLVeNC TOV
QoPOpoL pelnvetal onuovtikd (Sedlak, 1991).

2. X0, roAoyIKG GUGTHLOTO OMOUAKPVVONG POGPOPOL, TPEMEL VoL £ivar
OlBEoIUO EMOPKT] KOTIOVIO TOV GLVOEOVTOL LE TNV amofnKevon t®v
TOALPWOGPOPIKMDV.

3. O1 cvvietauevol poplakoi Adyor tov Mg, K ko Ca mpoc 10 parcpopo
etva 0.71, 0.50 xou 0.25, avrictorya (Wentzel et al., 1989).

3.1 Koatd ocvvénela, yioo pio Ol0AVTI) GLYKEVIPMOOT] POCPOPOL GTNV
ewopon 10 mg/L, Bo amartodvron 5.6, 6.3 kot 3.2 mg/L Mg, K
koCa, avtiotoyd.

3.2  O1 oYeTIKEG TOCOTNTEC AVTMOV TOV KATIOVTMV TOL GYETILOVTAL UE
v omodnkevon twv eooeopikwv eivon 0.28, 0.26 wou 0.09
mole/mole pwcpopov, avtiotorya (Sedlak, 1991).

3.3 X100 TEPIGOOTEPO, OOTIKA ADUOTO  VTAPYEL  TKOVOTOUNTIKN
TOGOTNTO,
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2Y2THMATA BIOAOIKH2 ATTOMAKPYN2H2
OQzPOPOY

AIEPTA2IE2 KYPIOY PEYMATO2 BIOAOTIKH2
AMMOMAKPYNZHZ @Q2DOPOY



H pébodoc A/O (Anaerobic-Oxic) Phoredox

AgutepoBabuia
kabi¢non

Exkpon

Eioporp, ———| Avaepopio Aepopia

AvakukAogopia evepyou 1IAUOG ‘



Phoredox A/O (Anaerobic-Oxic)

XapokTnploTikd g nebdoov A/O givar :

o IlepriauPaver 000 otdota avaepoPio kar aepodBio
10 KoOEva €xel tooueyE0elg OeCauevEC TANPOVS OVAULIENC

* O avaepdProg ypovog mapapovic eivar 30 min pe 1 h

* H mpootaypagpéc oev amottodv vitponoinon!

* Emxpatodv youniot SRT, dote va amotpomel | vitpomoinon

* To SRT yia v avaepofio Covn Tov UKToD vYpoL givar 2 e 3
d otovg 20°C ko 4 pe 5 d otove 10°C.

* Otav n vouoBesio amattel Kol vitpomoinon t0Te ival

QVOYKOLO KOl 1) OTTOVITPOTOINGT MOGTE VO LNV GTOUOTNOCEL
BA eCattioc taov vitpikav otnv RAS
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Phoredox-ITAcovekTnuota Kol TEPLOPIoUOT

[TAeovekTnuoTo

H Aetrtovpyia eivor oyetikd omAn dtav cuykpiveton pe dAAEC
olepyaoieg

Etvat dvvatog Evac yauniog Adyogc BOD/ P
2YETIKA GVUVTOLOG DOPAVAIKOS YPOVOS TOPOLOVIG
[Tapdyet 1AV wov umopel va vrootel koA Kabilnon
KoAn amoudkpuvon Tov ¢oc@opov

ITepropiouol

H amopdkpovvon 1ov poc@Oopov pelmvetal edv couPel

VITPOTOiNoN

IIepropiopévn eveMia EAEYYOL NG OLEPYOGTOG



H pébodog A%/O

AepoBia avakukAo@opia (VITPIKWY)

¢ AeutepoRadpia
Kkadi{non

Ekponr
AvVOEIKN Aegpopia

Eiopor) ——»

AvakukAogpopia evepyoU IAUOG

INGC



H nébodog A%/O

H Sepyacia A%/O etvon o tpomonoinon g diepyaciog A/O
KOl TTOPEYEL (Lol VOEIKT) {OVT Y10, TNV TOVITPOTOLNGT

O ypoOvo¢ Tapaovis otnv avoiikn (mvn gival mepimov 1 h

H avo&ikn Covn ivor EAAEILIOTIKY] GE OLHAVUEVO 0EVYOVO
To yNUIKG OEGUEVIEVO OCVYOVO EICAYETAL E TH HLOPO
VITPIK®OV UE TNV OVOKLVKAOQOPIO TOV VITPOTOUUEVOL UWKTOV
VYPOL Ao TNV aEepOPia 6820au8vﬁ

H ypnon ¢ avolikng Lovng eAayloTtonolEl T0 TOGO TV
VITPIK®OV TTOV TPOPOOOTOVVTOL GTNV avaepOofia Covn



A?/O -ITheovEKTALOTO KOL TEPLOPIOUOL

[TAgovekTuota

» AmopakpOvel Kot ¢OGEOoPo Kot AlmTo

» [opéyet alkokoTnTo Y10, T1 VITPOToinom

» opdyet 1A mov umopet vo vwootel Ko kabilnon
»H Aettovpyia eltvon oyetikd amin

»ECowovouel evépyeia

IIepropiopot

»H RAS mov mepiéyet vitpikd avakukKAo@opeiton otny
avaepOPia Covn, LE GLVETELN VO, ETNPEALEL TNV IKAVOTNTA
ATOUAKPVLVGTC POCPOPOV

»H anoudkpuvon tov alwtov meplopileton amd 10 AOYO NG
ECMTEPTKNG AVOKVKAOPOPTOG

» Anaitel vynAotepo Adyo BOD/P amd tn depyacio A/O




H pébodoc tov Iavemomuiov tov Kéum Tdovv (UCT)

AvogIKI] avakukhopopia

///

7

Eiocpon —~l——b~ AVOCIKA = Agpofia

_’-

7 Agpdfia avakukAogopia (VITPIKWY)

AcuTepopadpuia
kadidnon

Expor

AvakukAo@opia evepyoU IAUOG

IAUG
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H péboooc UCT

»H diepyocio UCT avamtiyOnke yio vo EA0Y1GTOTOMMGEL TV
ENLOPOCT] TV VITPIKAOV G€ acBevéatepa vYpd amOPANTO TNV
€16000 TN avaepoPrac Covng emopnc.

»To mocd TV VITPIKOV otV avaepofia (ovn eivor kpioiuo otny
aTOO0GT TNC PLOAOYIKNC OTOUAKPVLVGTEC TOV POGEOPOV

»H diepyacio UCT eivor mapouota pe tn depyosio A%2/O

» O avaepdPloc ¥pOvVog TOPOUOVAG EIval LEYAADTEPOC OO OVTOV
Tov ypnolponoteiton ot diepyacio Phoredox ko £xel €dpog omd
1 émc2h

>0 owcxspo[hog pv@uog ()WOLKUK}LO([)OplOLg gtval Gl)vnea)g 2 QOPEC
1 TOPOYN TNG EIGPONC A acarion e

KcGiCncm

/////

vogIKn - AepoBia

o

3

AepdBia avakukAogopia (VITPIKWV)

AvakukAo@opia evepyou IAUOG l



UCT -ITAeovektnuoto Kol Teplopiopot

[Thsovextnuoza,

»To QopTio TV VITPIKOVY 6TNV avoepdPio

COVN UELDVETOL, GUVETOG AVEOVETOL T)

TKOVOTNTO OTOLAKPLVGTC TOL POGPOPOL
»T'a acbevéotepa vypa anoPfinta, n
olEpyacio Umopel va EMTOXEL PEATIOUEVN

ATTOLLAKPLVGT) POGPOPOV

» opdyet 1A Tov umopel va vTooTel KOAN

Kaeié)]cm
» Ko amopdkpuven tov aldtov

IIepropiopol
» 1o epimhoxmn Aettovpyia

» Amontel emimpO60eTo choTNHA
AVOKVKAOPOPTOG

Eiopor

(v)

Avogikr avakukAogopia

Aegutepopadpia

kaBiZnon
x Ekpon

Avaepopia N\ Avogii) »|  Acpopia  |—

A

AepdBia avakukAogopia (VITPIKWY)

Avakukhogopia evepyoU IAUOG l

INUg



Eiopon
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H pébodog Phostrip

H d1epyacia Phostrip gival ovclootikd po avaepoPio/ aepofia
olepyocio

» Zovoudlel BloAoyikn Kol yNMUIKN WTOUAKPVUVGT) QOCEOPOL

» Xpdvoug Topopovine pe evpog amd 8 mg 12 h

» H vrepyeihion and 88§(m8vn KOLOlCncmg 0o vrooTel
eneCepyacio Le yNUIKE Yo TNV ATOUAKPLVGT TOL POGPOPOV

»> Xpnouomoteitan VOPAGPESTOC Yo TN YNUIKT KOTOKPT VIO
TOV POGPOPOV.

‘P AvakukAogopia evepyou 1AJog

Nayxuvipag

I'xnun ApB:




Phostrip -ITAeovektipata Kol TEPIOPIGLOT

[TAeovekTnuoTo

» Mnopel va epapuocOel DKoo 6€ VPIGTALEVES LOVAIEG

evePYoL 1AVOC

» H diepyoacia eival evéMKTN, 11 ATOIOCT TNE ATOUAKPVVOTC TOV
POoPOPOL dev EAEYYeTo omtO 10 Adyo BOD/ pwopopo

» 'Eyxet onuoavtikd Atydtepn ypnon ynukaov and tm depyoscia
KUPLOV PEVUOTOC YNUIKNG KATAKPUVIONG

» Mnopei va emitHyel aEl0mMIOTEG GVYKEVIPMOELS EKPONC

0pHBoPOGPOPTIKOV
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Phostrip -ITAsovextuoto Kol Teptopiouol

I1epropiopol

» Amnortel TposONnKm VOPAGPESTOL YL TNV KATAKPNLVICT TOV
POGOOPOV

» Anortel vynAdTEPO d10ALLEVO 0ELYOVO YL TO LUKTO LYPO Yo
TNV TOPEUTOOIGT TNG ATEAELOEPWOGTC TOV POGPOPOL GTNV
TEMKN KoBilnon

» Anoiteiton emmpdohen IKOvOTNTO TNG 0EAUEVIS Y1
Ka0lnonc

» To vmoAeupo TG VOPAGPECTOL UTOPEL VO, ATOTEAEGEL VL
TpOPANLO GuVTNPNONG




H péboodoc Bardenpho

(v) Tpotmrotroinuévn Bardenpho (5- otadiwv)

AvakukAogopia
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YV VYV YV VV V

H péboodoc Bardenpho

Xapaktnpiletor amd 000 avolikég deCaueveg apaipeonc Tov aldTov TPV
KOl LETA TOV OLEPIGUO

2VVOVLALEL GUYYPOVN] OTTOUAKPLVGT) alDTOV Kol PMGEOPOV

[Tponyeiton 61(1 avoepOPia deCauevn yio TNV emitevén LOUMONC Kot
mopaymyns VFA, kabag kot yio tnv anelevfépmon ¢ocpopov
AxoiovBovv téocepa evorlacoouevo avolikd Kol aepofia otdow yiol
enitevén VITPOmoiNoNG Kol OmOVITPOTOIN oG,

210 TEAKO aePOPLo 6TAd10 YiveTal GUVIOUOC OEPIGUOC TPV TO AV VO
odnynOel otnv dekauevn Kaei%ncmg

Nitptkd pumopovv va eilcéABovy otnv AA ndvo ueTd amd Kok Aettovpyio
™ AAK.

(y) Tpotrotroinuévn Bardenpho (5- otadiwv)

AvakukAogopia

AeutepoBabuia
kaBi¢non

Eiopon Ekpor
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Bardenpho -IThcovektripoto Kot TeEPLOPIGLOT

I[TAsovexTnuoza,

»> Zuvovalel oamopdkpuvon aldTov Kot pOGEOPOV
» Tlopdyet 1A mov umopel vo vrootel koA kabilnon

» H élhewyn dekaueving mpotofadac kabilnong ypnouedet yio tnv
BAA otnv og0tepn AvoEA

» O1ovvnbelc ypdvor mapapoving otnv avaepofia oeCapevn ivat 0.5-
3.0 h.

ITepropiopot

» Aryotepn andooon yio TV ATOUEKPLVGT] TOL PMOCPOPOV
» Amnaitel peyohhtepovg OYKOVg deEUUEVAOV



H péboooc VIP (Virginia Initiative Plant)

AvakukAogopia 2

AvakukAogopia 1 J
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H pnébooog VIP

H diepyocio VIP givar mopdpoto pe tig digpyoasicc A2/O kon tn UCT
Xpnoipomotovvror HefO00l ovVaKLKAOPOPINC PELUATMV.

Oleg o1 Loveg yopilovtal 6€ 6TAOL0, TOV OTTOTEAOVVTAL OTTO
TOVAAYLGTOV OVO KOTTOPO TANPOVE aVAUENS GE GEPAL.

H avarxvkiopopio tng evepyon 1A00g omoBocMerou oTNV €16000 NG
avoEkn g Covne polit pe ™ vitpomomuévn avokvkio@opio amnd v
aepOPia Caovn.

To pikto vypo and TV avoSikn (O aVaKLVKAOPOPEITOL GTO TEAOG TG
avaepoPrag Covnc.

AvakukAogopia 2

AvakukAogopia 1 J
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H uéboooc VIP

2ye01aleTal ¢ £va, GLGTNUO LYNAOD pvOUOD, TOV AEtTOVPYEL
1e ToAL cvvrouotepovg SRT,

To cvvovaouevo SRT TtV avaepoPiov Kot ovoEIKOV (OVOV
etval yevika amo 1.5 €oc 3d,

Ot Tipég Tov avoepdProv kot ovoEkov T eivan cuvnbme 60 ue

90 min o kd&Be Evac.

H Covn aegpiopon oyeotdleton yia, T viTpomoinon.

AvakukAogopia 2

- AvakukAogopia 1 J

Eiopor ‘L AvaepoBia
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VIP -ITAcovektnuata Kot Teplopiopol
[TAeovekTnuoTo
»To poptio T@V ViTpiKdV oty avaepofia Lovn uetmveto,
GUVETMC OVEAVETOL 1) TKOVOTITO ATOUEKPVVGTS TOV POGPOPOL
» [opdyet 1A wov pmopet va vrootel koAl kabilnon
» Antatel younAotepo Adyo BOD/ P and t diepyacio UCT

Ilepropiouol
» 1o mepimhokn Aettovpyia
» Antontel emmpdoHeTo GHOTNUA AVOKVKAOPOPTOC

» Antoteiton mep1ocdTEPOC EEOTMOUAS Yo TN AELTOVPYid GE
BaBuideg ’

AvakukAogopia 2

AvakukAogopia 1 J
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H uéboooc tov I'oyavesumovpyk

(¢) Aigpyaoia MNoxaveoutroupyk

Eiopon AepoPia avakukAogopia (viTpikd)

AeuTepoBabuia

\\ §§ ABL \}E\\ .

AvakukAopopia evepyou INIog

IAUE (TToU
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H pébodog tov Johannesburg

[Ipoxkerton pa evoiraktiky) g oepyasiac UCT 1 g tportomomuévng UCT
Y10, TNV EAQYLOTOTOINGT) TV VITPIKOV, TOV TPOPOOOTOVV TNV avaepofia (ovn
H avakvkAo@opia tng evepyol 1AVOC oonyeiton otnv avoEikt (Ovn mov £xEl
EMOPKN YPOVO TAPAUOVIG

H peioon tov vitpikdv oonyeitol oo o puBuo g evooyevog avamvong
TOV [IKTOD VYPOD KaiL O ¥POVOS TOPALOVIG TNG AVOSIKNG Lovng eCopTaTat

7o TN GLYKEVIPOGT) TOL IKTOV VYPOD, TN Beppokpacio kot T
GLYKEVIPMOOT TOV VITPIKAOV GTO PEVUA TG OLVOKVKAOQOPLg TADOG,

ZVYKPWOLLEVN LLE TN Olepyasio UCT, umopel va ototnpnOet o vynAoTEPN
GLYKEVIPAOOT) MLSS otv owaspo[iwc Covn, Tov £xel Eva ypOVO TOPULUOVIG
nepimov 1 h.



SBR ueg Broroyikn amoudkpouven ¢mceopov

(n) SBR pe BioAoyIKr atTopdKkpuvon puopopou

Ekpon
_ - - - o r - —
ﬁ = a
MEpiopa Avaepopiog Aepopiog AvoEIKOg Kabiinon Adelaoua

avTIdpaCTAPAC (avauyvoetal)
(avapryvieTan)
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SBR ueg Broroyikn amoudkpouven ¢mceopov

Edv amopokpivovtol apKeTA VITPIKA KOTA TN OLAPKELN TNG
Aertovpyiac SBR umopet va avamtoyBel pia avaepoPra mepiodog
avTiOpaoT G KOTA TN OAPKELN OAAQ KO LETA TNV TEPI0O0 YEUIGUOTOC
¢ SBR.

XPNGUOTOLEITOL (ol AVOELKT) AELTOVPYIKT TEPL0OOG apoV Oa TapEADEL
EVOG ETOPKNG aEPOPLoC ¥pOVOGS Y1a TN VITPOTOino

Evalloktikd pumopovv va ypnoiponotnfovv aepofieg ko avoEikeg
ePLO00L KATA TN O1APKELD. TNG TEPLOOOV AVTIOPACTC,.

(n) SBR pe BioAoyIKr atTONGKPUVON Puo@OpoU

Ekpon
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Eyiopa Avaepdpiog Aepopiog AvVOEIKGG Kabi¢non Adelaoua
avTidpacTtripac (avapiyvueTal)
(avapyvaeTa)



SBR ueg Broroyikn amoudkpouven ¢mceopov

H cvuykévipmon tov vitpik@v HelmveTal Tpy v Kafilnomn kot eival
o100€G IO ALy VITPIKA Y10l TO CLVOY®VIGHO Y10, TO EDKOA
Broamotkodouncipo COD oty meplodo YELGUATOC Kot TNG aPYIKNG
avtiopaomnc.

2VVETMG, OTNV TEPLOO0 YEUICUOATOG KOL TNG OPYIKNG OVTIOPUOTS
Aappavouv ympa avoaepofieg cuvinkKeg, £T01 WOTE VO UITOPEL vaL
ovpPei n Tpocinyn tov gvkoro Proorowkodopnoyov COD ko
OTTOYNKELGN TOV ATd TOL BOKTHPIN TTOV GVGCOPEVOVY POCPOPO VT
NG KATAVAAWDG™NG TOV 813K07»argtoomou<060uﬁcmov COD amo ta
Baxtnplo Tov HEI®VOLV T VITPIKA.

(n) SBR e BioAoyIkr aTToudKkpuvon puopopou

Exkpon

w17 15

[Euiopa Avaepopiog AepodBiog AvogIkdg Kabitnon Adelaopa
avTidpaoTipag (avauyvosTal)
(avapyvaerar)

114]




[Hapdyovteg mov ennpedlovy TNV amdd0o

1. IepiPariovtikol mapdyoviec

» 10 dlaAvpévo o&vuyovo, 1 Bepuoxpacio kot to PH.

» Evoeiktikd avagpépeton 6t pe DO ntavo and 2 mg/l etvon
OLVOLTN 1 EMOPKNC APOIPEST POGPOPOL GTNV aEPOPLa pAo

» H Oepuoxpacio @aivetor 0Tt 0gv amoTeEAEl CNUAVTIKO
mopdyovta uEypt tovng  10°C

» H Bértio meproym pH eivan and 7.5-8.0
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Hopayovteg mov exNPeACovY TNV GT0000T)

2. XYeOL0GTIKEC TOPALETPOL

» 0 (pOVOC TAPALOVIS TV 6TEPEDY (MAKia), 0 ¥pOVOC
TOPOUOVIC 6TV avaepOPia ko aepofia Covn, ot nEboodot
OLOLYELPLONC TV GTEPEWV.

» ZUOTNUOTO TOV OTTOLTOVV LEYOAVTEPES NAIKIES, OTOUTOVV Kol
ueyoAvtepn ocvykévipoon BOD. To ovomua
BARDENPHO. yiwo mapdoctypa, £yet Myotepn tkovotnto
ATOUAKPVVOTC POGPOPOV, GE GYEoM LE TO cvotnua A/O Yo
Vv 1010 cvykévipwon BOD oty gicooo.

»> O ypdvoc Tapaovig otnv avaepoPia oeauevn KopoiveTal
ano 1-2 opec. O ypdvog mapapoving otnv aepofia oeCapevn
Kouatveton, exiong, 1-2 mpec.
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IHopayovteg mov exnpealovy TNV 0T00001

3. Ta yopakTNPIoTIKE TOV EIGEPYOUEVOD AVUATOC
» 1 TOPOLGIO VITPIKGOV, Kol 1] TocdTnTa TV mapayopsvov VEA.

» H nopaywyn tpoidviov Ldumonc, 0mme 1o 0&ikd Kot 1o
TPOTIOVIKO,

» T0, OMKGA oTeped otV £€0d0 (TSS).

» Ao TEPOUATIKE omoTEAECHOTO TPOKVTTTEL OTL Y10 KAOE 7-9
mg o&k6 o0&V ov mpoaotifetanl apopeiton 1 Mg/l mapomdvo
(POGPOPOG
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HopapeTpor 6yeotaonuov Yo tnv Proi. A@aipeon @OGQOPOV

T,h

MapaueTpol . ; , RAS, % 1ng EocwTepikn avakukAogopia,
oxediaopou/ Aigpyacia BLSS: gl Avat':poﬂla AV9§'Kn AEQOB'G €1I0PONG % TNG €10PONG
A/O 2-5 3000 -4 000 05-15 - 1-3 25 -100
A?/O 5-25 3000-4000 05-15 0.5-1 4-8 25-100 100 — 400
UCT 10-25 3000 -4000 1-2 2-4 4-12 80 — 100 200 — 400

(avogikn)
100 — 300
(aepoBia)
VIP 5-10 2000 -4000 1-2 1-2 4-6 80 — 100 100 — 200
(avo&ikn)
100 — 300
(agpoBia)
Bardenpho (5- otadiwv) 10-20 3000-4000 05-15 1-3 4-12 50 — 100 200 - 400
(1°-o18d10)  (1° - OTGdI0)
2—-4 05-1
(2°- o16010)  (2° - OTABIO)
Phostrip 5-20 1000 -3000 8-12 4-10 50 - 100 10 -20
SBR 20—40 3000 —4 000 1.5 — 1-3 2—-4

 Mnyry: WEF (1998)
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2yeolaouog otepyaciwv BPR



['evikd

O oyeoloopog tmv oepyoctmv BPR nepthaufdvet:

TOL YOPOKTIPIOTIKE TOV VYPOV OTOPANTOV

TOV avaepOPto ypovo emapng

70 SRT

M u€Booo emesepyonciog e amoarilouevng 1A00G Kot
TN OVVATOTNTA TPOGHNKNG YNUIKDV.

Ok whE



1. Xoapaktnpiotikd tov vypov aroBANtov

O XapAKTNPIOUOG TOV VYPDV amoPANT®V GV unsptkauﬁavousvwv
KOL TOV PETPAGEMV TOV £0KOAN Ploamotkodounstiov COD eivo
OVLGIOCTIKOG Y10, TNV TTAN PN EKTIUNGT TOL GYEOIOGLOD KO TNG
aTOO00oNC TV cuotnuatwv BPR.

H BroAoywkn) amno uémpvvcm TOV POGPOPOV ﬁemvdst GTNV
avoepOPra Covn 0mov o&kd dAota (Kot GALA TopOLLOLX.)
npocs?»ocuﬁowovwl amo o PaKT PO TOV omo@anvovv POCPOPO,
T0L LETOTPEMOVY KOl T 00ONKEVOLY G€ TPOidVTa TOV AvEpaKo
OV TTOPEYOVV EVEPYELN KOL AVATTLEN GTIC EMOUEVES AVOEIKES KL
aepOPiec Covec.
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1. XopaKTnpioTikd TV vYpOV amoBANTOV
LNUOVTIKES TOPAUETPOL.

»To rbCOD givou n mpmtoyevic Iy tntik®dv Mmapav oéwnv (VFA)
v10, To. foKTiplo 1oL amodnKeHoVY PMOGEOPO.

»H netatponn tov rbCOD og VFA Aopufaver ydpo yp1yopo SLOUEGOV
¢ otafepomoinong otnv avaepofia Covn
7 ue 10 mg oikov aAdtov anopakpvvoovy wepimov 1 mg P

»H GLYKEVIPOGT TOV OSIKOV AAGTOV, 0G0 TEPIOGOTEPQ o&1kd alata
etvo TopoVTo, TGO TEPLGGOTEPT Eivar 1) owomwiin KLTTAPWOV Kol
GUVETMG TEPLGCOTEPT] N ATOUAKPLVGT] POGPOPOV.

»H cvuykévipwon tov rbhCOD, Adym g amaitnong o€ opyoavikn VAN
Y10, TNV WTOUAKPVVCT] VITPIKOV (GE VOAOYia LE TNV CUYKEVIPMOOT)
TKN &16600v)
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1. Xopoaktnpiotikd tov vyp®v amoANToV
2NUOVTIKES TTOPAUETPOL.

»H nuepnoia petafoln) e 1oyvoc TV vYpOV amoBANTOV

»H d1o00eo1pndm o TV vIToGTPOUATOV oTOOEPOTOINGTNC Kol 1)
amoooon Tov BPR ennpedletor and mepidoovg e e16poég

aToPANTOV YOUNANG 1GYVOC.

» o to oklakd vypa ardPAnta, ot GD’YKE—IVTpd)GSlC_‘, E1GPONG TOV
oAtkov BOD kot tov rbCOD mowilovv lLE TO Xpovo Yo pio
naptoBo 24-h, pe xaunkorspag CUYKEVTPMGELC 0pYd TO Bpadv Kot
VOPIG TIC TPMIVEC WPEC.

» o kowdtntee ikpdtepwv ueyedmv, ot petaforég roCOD
eVOL TTLO EUPOVNG



1. XapoaKtnpioTikd Tmv vypov amxoAnTov
2NUOVTIKEG TOPAUETPOL.

»Koatd ) drdpkela Tov cuvOnkmy vypov Kalpov, EI01KE TO YELUMVA, 1
BPR umopet va eivar dvokoro va enttevybel Adym tov KpLoL, NG
YOLUNANG 16YDOG TV VYPOV AtOPANTOV

» [apatetopévee mepiodotl peiouévng ovykeévipmong rbhCOD peiwvoov
Vv anddoomn ¢ BPR yia éva apBuod opov petd to couPav

»H enidpaon g cuveyovc Tpo@odociog e OCIKG GAOTO, OTTOV £)EL
vivel otaBepomoinon g IADOC Yo TV TopaymYN 8nmp0098m)v VFA

['a mapdderypo avaeépetor 1 tepintwon Oldham and Stevens,
Bardenpho (1985)

» e ™ ovveyn tpoctnkn VFA, n cuykévtpwon e ekpong Tov
OLAVTOV POSPOPOL nelmdnKe amod 2.5 oe 0.3 mg/L kar o Adyog VFA/P
ntav 6,7 g/, (avtiyio 7 ue 10 g/g)



1. XapoaKtnpioTikd Tmv vypov amxoAnTov
AvaepOPlog ypovog emapng

» Xpovor mopapovic amd 0.25 £mc 1.0 h givar apkeTol yio ™
otabepomoinon tov rbCOD

»H ypnion moAv peydhov avaepdPfiov ¥povmv emapng oonyel otnv
ovVNTIKN devtepofdbuia anelevbEpmon ewoPoOpov,

H omotia oev oyetiCeton pe v mpocbnkn oSikdv aAdTev (Yio
owaspoBtng XPOVOLG ETAPNG neyaAvtepoue Tv 3 h) oot ta Paxthpio
Ogv €YoV GLEGMPEVGEL TOAVVOPOELVPovTLVPIKd (PHB) Yo TV
aKkOAovOn ofeidmwon oty agpofia (ovn.

Ta PHB napéyovv evépyeia yio tnv TpOGAN YN Kot amoKeELGT TOV
POGPOPOL

»I'o 10 oyediaopd g avaepofrog Lovng emoapnc cvviotdtal SRT 1.d
(yio. ToV vToAoYIoHd ¢ emidopaong twv MLVSS)



1. XapoaKtnpioTikd Tmv vypov amxoAnTov
XpOVOG TOPUUOVNG CTEPEDV

» To cvotquata BNR pe peyaivtepovg SRT givatl Myodtepo amodotikd

» Aepyaociec ue peyorvtepeg tinéc SRT éxovv pkpotepn BPR/gBOD
EIGPONG

» Enpovilopevec avtibeteg emdpdoelc og oyxéon pe pkpo BOD kot
ueydio SRT:

1.2¢ usyockoc SRT ta Boucrnpt(x TOV (poocs(popov glval 6€ Ld Lo
EKTETAUEVT] EVOOYEVT (pacn, n onoia Ba eCaviAnoel MEPLGGOTEPTL OO
O, SVBOmepLKa TPOoiOVTa TOL LILdPYoLV amobnkevuéva. Tote Ba
MaBeL yopa LiKpOTEPT TPOGAYT TOV OEIKOV OAATOV KOl

anobnkevon PHB oty avaepdPia (ovn emapnc, KEvoviac GUVETMG
MYOTEPO OTTOOOTIKT] T GLVOALKN olepyacioc BPR

2.Emeon n mopayoyn g Propdles mov amobnkevel pacpopo givor
XOUNAOTEP, TO TEALKO TOGO TOV POGPOPOL TOV OTTO[LAKPVVETOL
elvon emiong pKpoTepo.
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1. XopaKTnploTikd TV VYpOV aToPANTOV
XpOVOG TOPUUOVNG CTEPEDV

Mivaxaeg 8.24 Xovoyn tov mapatnpnuévov BOD kor COD pe tovg Adyoug amopdicpuvong
POOOOPOL Yo OLPOPETIKES diepyaniec BPR.

Tomoc Stepyaoioc BPR” Adyoc BOD/P Adyoc COD/P SRT,d
gBOD/g P gCOD/g P

Phoredox, VIP 15-20 26 - 34 <8.0

A0, UCT 20 - 25 34-43 7-15

Bardenpho > 25 > 43 15-25




1. XapoaKtnpioTikd Tmv vypov amxoAnTov
EneCepyacio tne mepiocselog tA0VOC

Ene1on 0 pdc@opog amouakpOVETAL LE TNV TEPIGCELN TAVOC TNC
otepyociog BPR, Oa mpemel va AnpOovv vrtdyn kot ot uEBooot
eneepyaciog e mepioselac AOOG Kot To SUVNTIKA VITEPPOAIKA TOGH
AVOKVKAOQOPTOG TOV PMGEOPOL Ticw ot depyacio BPR.

» Ot avaepofieg cuvOnkec otV TAYLVOT Ko/ 1} GTN YOVELCT ULTOPOVV
Vo, £YOVV (G OTTOTEAEGLLOL TNV OTTEAEVOEPMGT CTLOVTIIKDV TTOGOV
PWGPOPOV.

» To pev LLOL AVOKUKAOQOPIAG 0o QTEG TIG Olepyacieg Ha avdhoet,

GTNV 0VGi0 TN GLYKEVIPMGT| EIGPOTG TOL POGHOPOL TOV Oo aontet
161€ éva pueyoAntepo mocd rhCOD e16pong



1. XapoaKtnpioTikd Tmv vypov amxoAnTov
EneCepyacio tne mepiocselog tA0VOC

» H nayvvon g mepiooeiog thvog pe v EMITAELGT) O10AL usvov aépal,
pe maypvt/eg Lovav Popdtntag, 1| LE TOXLVTN/EC TEPIGTPEPOUEVDY
TOUTIOVOV TPOTIUATOL EVAVTL TMV TOXLVTI/OV PapdTnTag TS
TEPIGOELNG TADOG Y10 TNV EAOYLGTOTTOINGT TNG AmEAELOEP®ONC TOV
PWGPOPOV.

»H anelevBépwon pwspopov Ha owocuévovrow emiong Ko amo gl
olepyacieg avaepoPiag kot aepoPiag xwvevong. Hopoia avtd, Exet
nopotnpnbet Ayotepn anelevbEpwon pooeopoL Kat avaKkaocpopta
atd QLT TOV AVOUEVOTAV Y10, TIC EKTIUNGELS TNG avaepOPlog Kot
aepOPLac YwVELONG

» O oymuoaticuog Tov 6TPoLPITN Kot TOL UTPoLvGVith, BewpnOnke
VTELOLVOC YL TN ALATNPTGT TOL POGPOPOL EKTOS OLAAVGTC.

»H amevOeiog 0100£01 GTO £00.POG TOL VYPOL, TNG YWVELLEVNG LADOG 1)
MG APVOATOUEVNG AKATEPYAGTNG IADOG TOL akoAovOEeiTOL 0O
ctofeponoinon Onwg 1 KOUTOGTONOINGT EAXXICTOTOLEL TaL POPTiL
OLVOKVKAO(POPLAC TOV POCPOPOV.
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1. XapoaKtnpioTikd Tmv vypov amxoAnTov
[kovotTnTo TPOoGHNKNC YNUIK®OV

» O eykataotdoeig BPR mepilaufavoov dotdéeig yio Ty oo
LAKPLVGT) TOV PMGEOPOL LLE ¥NUIKT) KoToKpUvion emnpocOeta e
N BloAOYIKN ATOUAKPLVOT).

»Omov vaapyovv overopkn mosd rbCOD oty €16pon TOV LYPOV
amoPANT®V, elval amapoitnTn 1 TPOcOHNKN YNUIKOV.

>Mnopovv vo, xpnmuonom@ow dAato TOL apYIAlov 1 TOV GLOTPOLKL

LTOPOVY VO EQUPLOCTOVY Gg Evay apBud BEcemwv oTn dlepyacio g
eneCepyaciog TOV PEVUATOC TOL VYPOV.

»Onov ypnopomoteiton dmMOnomn g eKpong Kot To EmMnpdsHeTo oG
TOL POGPOPOL TOL TPEMEL VA amoakpLvOel eivon pukpd (Ayotepo
and 2.0 mg/ L), umopodv va tpoctefovv ynuikd kot vo avautyfovv
LLE TN pon mpv T ombnon.

» H mtpocOnkm ynuikdv tpv 1 dgvtepofadpuio kabilnon eivon emiong
ovvaT.



1. XapoaKtnpioTikd Tmv vypov amxoAnTov
[kovotTnTo TPOoGHNKNC YNUIK®OV

»Omnov xgnmuonowirm npTofdad o 8nsééepyoccioc, UTOPOVV VO
TPOGTEHOVV AANTA TOVL APYIALOV 1] TOV GLOTPOL Y10 TNV OTTOUAKPVVCT)
TOL POGPOPOL TPV TN PLoroyikn emetepyaaio.

» Ta dhata Tov 6101poVL UTopEl va TPOTIUNOOVV GE LEPTKEC
MEPIMTOGELG EVOVTL TOV OAATMV TOV OPYIAIOL Y10l TIG EQUPUOYES TNG
nﬁwroﬁdﬁ Hog eneepyaciog, ETEON YOV TO EMTPOGOETO
TAEOVEKTNLOL TNG OTOUAKPVVGTC TV GOVAPLOI®V Y10 TNV
voondnon ¢ LelmoNC TV OGULMOV.

»H smkloéy)wj TOV GNUEIOV TPOGHNKNG YNUIKOV UTOPEL VO, ETNPEAGEL TN
XNMHUIKT 000T.

>l To prvipiopa Ko EmITEVEN YOUUNADY CUYKEVIPMCEMY EKPONG
POGPOPOV, TPOSTIOEVTUL TOL LETAAAKE AAOTO GE 0OGELC TOAD ETAV®
oo TN GTOLYEIOUETPIKT] AVOAOYiL

»Me Vv TpocOnkn TV LETOAMKOV aAdTOV TPV TN PLOA0YIKN
ifgsﬁspyacia, UTOPOVV VA, ¥PNCLULOTOINO0VV 01 GTOLYEIOULETPIKOT

oyot



1. XapoaKtnpioTikd Tmv vypov amxoAnTov
‘EAeyyoc tnc oepyaciog

H amdooon ¢ depyacioc ennpedletal exiong and Evav apliud
AELTOVPYIKOV GLVONKOV OV TEPLAAUPEVOLV:

1. Tnv amdooo™M TG Ao UEKPVVOTS TMOV VITPIKOV GE OEPYUGIES TOV
cvuPaivel n vitporoinon

2.Tov SRT tnc¢ depyaciog

3.%“9v ELEYYO TOL LAV LEVOD 0ELYOVOD TTOV EIGEPYETAL GTNV avaEPOPia

VN

4.Tnc cuYKEVIPMOGTNS TOL POGPOPOL GTOL PEVLLOTO OLVOKVKAOPOPLG Ko

9. Tnc cuyKEVTP®OM TG EKPONC TOV OLOPOVUEVOV GTEPEDV TOV
GUGTILOTOC



1. XopoKTnpioTikd Tmv vypov amropANTonv
Eniopacm tov otaAvuéEVOU 0SuyOvou Kot TV VITPIKOV GTIC
POEC AVOKLKAOPOPIOG

» O1 poéc avakvkio@opiac otnv avaepofio {odvn emoapng 0o Tpénetl va
exTIun0ovV o€ Opovg TV mMBavoV enopdcewv ot BPR kot pepucd
PEVLLATO, OVOKVKAOPOPLaG O TPETEL VO ATOPEVYOVTHL OTTOV Eivou
ovvato.

» O1 poéc avoKVKAOQOPIaG Yo TO n?wmuo TOV (lepa)v Do mpémel va
otélvovtal otV aepoPia Covn avti yia Tic avaepOPiec 1 TIC avoEKéc
Covec.

» Ta pedpoto ovakvkAoQopiog LE TIG ONUAVTIKES cuykevTpmoel; DO
KOl TOV VITPIKOV £YOVV UL OVTIGTPOPT EXLOPACT GTNV ATOI0CT] TNG
OlEpYaGiaC.

»H cvykévipwon tov vitpikov ot pon Th¢ RAS pmopel va €yet
ONUOVTIKN ENiOpOOT 010 TOGH TG E1oponc Tov FbCOD mov eivon
owaBeouo yuo tn BPR.



1. XopoKTnpioTikd Tmv vypov amropANTonv
Eniopacm tov otaAvuéEVOU 0SuyOvou Kot TV VITPIKOV GTIC
POEC AVOKLKAOPOPIOG

YnobEtovtog OTL amopuakpOVETOL 0tOO0C vaescmg 0.4 g VSS/ g
rbCOD, 10 1066 tov rbCOD mov ypnoipomoteiton amd To VITPIKO Kol TO
oﬁvyovo OV TPOPOOOTEITAL OTNV avaepOPra Covn umopel vo extiunOel
MG aKOAOVOMC:

To o&vyodvo mov ypnonomoteitan yio tnv o&eidwon tov rbCOD egivon
ico ue to rbCOD mov amopoakpvvetor peiov 1o COD ot fropdlo oo
CYNUOTICTNKE:

1.0g0, | (1.4290, |( 1.0gVSS | ( 0.4390,
grbCOD gVSS grbCOD grbCOD

N 2.3 g rtbCOD mov ypnopworomOnke/ g DO mov mpoctédnke




1. XopoKTnpioTikd Tmv vypov amropANTonv
Eniopacm tov otaAvuéEVOU 0SuyOvou Kot TV VITPIKOV GTIC
POEC AVOKLKAOPOPIOG

Bdoel tov COD mov ypnoipomomdnke yia 1o dtaAvuévo o&vyovo, to
COD mov ypnoipomomdnke yio TV KoTovAA®DGCT) TOV VITPIKOV UTOPEL
va ektiunOel, Kabmc to 16000vapo o&uyovo tov NO;-N eivon 2.86 g/ g
MG aKOAOVOMC:

grbCODQ, | ( 0.23grbCOD | 2.8690,
gNO, —N g0, gNO, —N

j =6.6grbCOD/gNQO, — N



1. XopoKTnpioTikd Tmv vypov amropANTonv
Eniopacm tov otaAvuéEVOU 0SuyOvou Kot TV VITPIKOV GTIC
POEC AVOKLKAOPOPIOG

»Bdoetl touv avatépm Adyov tov thCOD/ NO4-N kot Tov Adyou
rbCOD/ DO, punopei va a&loroynOei n eniopacn tov DO ko g
TPOPOOOGIOC TV VITPIKMV GTNV avaepoPta (dvn eToeNS 6TV amdo0o
™G BPR.

» To evkola Proamokodounsipo COD oty el6pon TV vYpOV
amoPANT®V mov tpoctédnke oty avaepoPia Lovn moAv mhavov Oa
amoLaKkpLVOEL amd PaKTrpla TOL YPNGIULOTOIOVV OEVYOVO Kol VITPIKA
pwv €lval O1BEGIUO Y1a, TN BLOAOYIKT ATOUAKPVVGT TOL POCPOPOV.



1. XopoKTnpioTikd Tmv vypov amropANTonv
Eniopacmn tov peuUdT®OV avEKUKAOQOPIOG LE TNV
ameAELOEPOOT POGPOPOL

» Ta pevpata avakvklo@opiog amd tTnv mTayvvon e IAoC N TG
OLEPYOGIES YMDVELOTG UTOPEL VA TEPIEYOVV DVYNAEC GLYKEVIPWOCELS
POGEOPOV.

»H e&looppdmnomn kot 0 EAEYYOC TNS PONG OVAKLKAOPOPTOG Kol TOV
(POPTIOV TOL POGPEOPOL UTOPEL va Pondncel 6TV eAayioTONOINGT TNG
EMLOPOAGTC TOL AVAKVKAOPOPOVLEVOL GOCPOPOV GTNV TOOTNTO TG
EKPONC.

»Me v Tpoctnkn TOV pELUATOV OVOUKLKAOPOPTog KaTA TN didpKeLl
NG NUEPOCS OTAV M 1GYVS TNG EICPONS TOV LYP®V ATOPANTOV lval
VYNAOTEPT], VITAPYEL (i KAADTEPT THAVOTNTO OO UAKPVVOTIS TOV
POGPOPOV TNG AVOKLVKAOPOPIOG TNV TEPIGGELN TNG IADOC.

» To pevpata TS AVaKLVKAOQOPING UTOPOVV ETIGNC VOL VITOGTOVV
eneCepyacio EexmPIoTA LE TPOGOHNKT YNUIKOV Y10 TNV EAYLIGTOTOINGN
TOV POPTIOL TOV VYPOD Yo EMeLepyaTiaL.



1. XapoaKtnpioTikd Tmv vypov amxoAnTov
A1WPOLUEVO GTEPEA EKPODOV

» To mepiexduevov 10V POSPEOPOL GTO UIKTO VYPO TOV CTEPEDV Eival
LEYAADTEPO ATO OVTO TNG GVUPOTIKNAG OlEPYAGiog EVEPYOD TADOG
e€artiog ¢ ProAoyiknc amodKkevLoNC TOV POGEOPOV.

» To mepieyduevov Tov POSPOPOL, o€ BAoT ENpOV GTEPEMV, UTOPEL VL

£xeL €0pog amod 3 €mc 6 %.

» ZOVETMG, T OMKY GLYKEVIPMGT TOL POGPOPOV GTNV EKPOT §l7t0p8f

va ennpeacel onuavtikd amd T cLYKEVTIPOON EKPoNG TV T'SS tov

GUGTILOTOC.

»Me 3 €m¢ 6 % TOL POCPOPOL TV GTEPEMDV, 1| GVUPOAT TOL
WGEOPOV GE U0 EKPOTN LE GLYKEVTPMOOT TSS 10mg/L Ba. €tvar 0.3 ue
.6 mg/L, TYwéEC oL Elvol CULOVTIKEC EAV 1] TLTIKT] EKPOT) Elvat

Myotepn oo 1.0 mg P! L.

»Evtoyog, o1 tepiocodtepeg depyocicg BPR deiyvovv kold

YoPaKTNPLoTIKA KaBilnomnc Kat £yovv cvykevipmacelc ekpone TSS, 10

mg/L 1 yauniotepec.

» Mo Ty Tapoyn TOAD YOUNADV CUYKEVIPOGE®MV EKPONG POGPOPOV

umopel va, ypelacOel ombnomn e exponc.



2. M€B0ooo1 yia tn PelTioon TG amdo0ong TG TOUAKPVVGTC
TOV POGPEOPOL 6Ta cvcaTuate BPR

H andooon twv cuotnudtov BPR sivan oyetikn pe tnv tomobecio kot
e€apTATOL OO TO YOPAKTNPLOTIKA TOV VYPOV OTOPANTOV Kot TO
GYEOLUGLO TNG OlEPYAGIOG TG LOVAJNC KOl TN AELTOVPYiQ TNG.

[0 vypa amdPANTO LLE cg%ru«i YOUNAES CUYKEVIPWOOCELG 81%p01’]g gOKOA
Broamowooounciuov C 01 GLYKEVTPWGELS EKPONG TOL OLAVTOV
POCPOPOV UTOPEL VOl Unspfiof)v 70 1.0 pe 2.0 mg/ L, evo £yovv Bﬁs(%si
GLYKEVIPWOCELS €KpoNG KAT® amd 0.5 ue 1.0 mg/L, yio vypa andPAnta
VYNAOTEPTG 1GYVOC,.

O1 uéBooot yio t Pertioon e amdO0oNS Yo T GUVOAIKT
ATOULAKPVVGT TOL POGPOPOV TEPIAAUPAVOLY TO ETOUEVAL:

>1. [Topoyf ) CUUTANPOUATIKOV OSIKOV GAATOV e amevbeiog
eloaymyn N Le ™ COUm—oM TN TPMTOYEVOVS TADOC.

> 2. Meimwomn tov SRT ¢ depyaciac.

> 3. [IpocOBnKn aAdtmv Tov apytiiov 1 TOL GLOT|POL GTNV
tpoToPfdOuia emeCepyacia 1 Yo TO QVIPIGULA TG EKPOTC.
>4, Meimomn Tov ToGo0 TV VITPIK®OV Ko/ 1] TOV 0EVYOVOL TOV

e1GEPYETOL TNV avaepOPia Covn.



2. M€B0ooo1 yia tn PelTioon TG amdo0ong TG TOUAKPVVGTC
TOV POGPEOPOL 6Ta cvcaTuate BPR

Avo neboootr mov ¥PNOLOTOIOVVTAL Y0 TNV TOPOYN gmnpocé)arov
rbCOD Ylo. 1 PLodoyikn) amopaKpuven ToL POGHOPOL Eivor 1
ELCOYOYN [10G 8§my8vovg mnync avbpaxka ( oSk GAATO) KO ™M
mopaymyn VEA amd tn yovevon g 1Avog e Tpmtofaduioc
KaBilnonc.

210 Zynua 8-31 eaivovton 000 TAPAOELYLATH GYEOIOGLOV TNG
otabepomoinonc e ntpmtToPddutog 1og, eival emiong ovvatol Kot
dALOL oYEOLOGLLOI.

Onwc paiveton oto Xynua 8-31a, o avtwpactpac otafepomoinomng
TOPEYEL TO YPOVO TOPOLLOVNG KOl AVAUIENC TNG TPWOTOPAOU10G TAVOC Ko
10, VFA ghevbepavovrtar dtapécov e tpotofadutag kabilnong y
TNV TPOPOO0Gia ot olEpyacia tng ocvtepoPddutac eneEepyaciog otnv
avaepoPia Covn.



2. M€B0ooo1 yia tn PelTioon TG amdo0ong TG TOUAKPVVGTC

TOV POGPEOPOL 6Ta cvcaTuate BPR

AvTIdpaoTAPES CUPWONG yia TV TTapaywyr VFA yia TV atToORAaKpuUvon Tou Quo@opou

MpwToBdaBuIa KaBICNON
‘E€0d0g

Eicodog

i

YTrepkeiuevo

AvakukAogopia
OoTABEPOTTOINUEVNG
IANUOG

Mnyxavikry/BioAoyiknh/
XNMIKA €TTEEEPYATia INUOG

>

BaBid rpwTtoBaduia
kabi¢non

Eioodog

AvaKuKAoQopia > Mnyxavikr/BioAoyikr/
aTaBepoTroinuévng XNMIKA eTTEEEPYATia INUOG
IAUOG
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2. M€B0ooo1 yia tn PelTioon TG amdo0ong TG TOUAKPVVGTC
TOV POGPEOPOL 6Ta cvcaTuate BPR

> Evac oe psyocMnspo Bd@og GYEOLUGLOG TNG npooroBdG piog Kaeigncmg
Zymua 8—.31P) €yet emiong mpotabel yia va TapEyel ETOPKT ¥POVO
TOPOLOVIG Y10 TNV VOPOAVGT TGS TPWTOPRAOULOC TADOC Kot Yid TN
otafeponoinomn towv oEcwv (Bamard, 1984).

»H xa0001kn por TG A0 avaKvKAOQGOPEITAL Y1 VO, OTEAEVOEPDTEL
VFA 610 pebua tov vypoo.

» Acitovpyikd (nTuOTo OGUOV, OVAUIENC KOl CUCGOPEVCTC
KOLPEMMOV GTOVC avTopactnpeS Oa mpémet emiong va AneBovv voym.
»H npotofdOuia deCapevn Copmong e 1og oev Bepuaiveton kot ot
TinéC Tov SRT xvpaivovror and 3 €wg S d, eCaptdvton amo
Oeppokpacio, YEVIKA YPNOILOTOLOVVTOL Y10 VO TOPOAUEIVOVY KAT® OO
TO GNUELD OOV UTOpPEL va CEKIVNGEL 1] LEBAVOYEVETIKT OPAGTNPLOTNTA
(Rabinowitz and Oldham, 1985).



2. M€B0ooo1 yia tn PelTioon TG amdo0ong TG TOUAKPVVGTC
TOV POGPEOPOL 6Ta cvcaTuate BPR

»INo tipég SRT and 4 £m¢ 5 d, n pebavoyevetikn dpactnploTnTa
UTOPEL va elval apKETA LYNAT OCTE Vo, KatavoAmacel T VEA.

»H napayoyn tov YPA kopaiveton and 0.1 pe 0.2 g VEA/ g VSS mov
EQAPULOLOVTOL GTOVS OVTIOPOGTIPEG.

» O1 otafepomomtéc umopovv va tpocBécovy o emmpdcdetn
ocvykévipoon 10 pe 20 mg/ L VFA oty eiopon tov vypov amoAntmyv
Kot YaUnAoOTEPQ, £xovv mapatnpnoel mo ctabepec GLYKEVIPOGELS
EKPONC OLIAVTOV POGPOPOL OTAV YPTCLLOTOLOVVTIAL GTOOEPOTOINTEG
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