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21010 ETrecepyaaiac Yypwv ATToBANTWY
» [NMpwToBaduia n Mnxavikn Eme€epyaaia
» AgutepofBadOuia ) BioAoyikn Etre¢epyacia

» TpitopaBuia Etrecepyaaoia
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AeguTtepoSaBuia n BioAoyikn ETrecepyaaia

To KaTegoxnVv oTAdIO TNG ETTECEPYOATIAC TWV UYPWYV ATTOBANTWY
OTTOU XPNOIMOTIOIEITAI N JETABOAIKA OPaCTNEIOTNTA TWV
UIKPOOPYQAVIOUWY VIO TNV MEIWON TOU OPYAVIKOU (POPTIOU TWV
ATTOBANTWV

O KaBapIoPOG YiveTal JE agpOBIouc N avaepoIoug
UIKPOOPYQVIOUOUC avaAoya JE TRV U Kal cuoTaan Twyv
ATTOBANTWV
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AcuTtepofaduia N BioAoyikn ETrecepyaaoia
AepobBia PioAoyikn eTTECEPYATia AUPATWY

OpYaVIKEG ouoieG AupaTwy
+ Mikpoopyaviopol
+ Opemntika cvotatika (N, P) Oz

NEa kutTapikn pada

+ CO2 + H20

Avaepofia BioAoyikn eTTECEpyATia AUPATWY

OpYaVIKEC OUGOLEG AupATWY Nea KU'ETOLpLKr'] pc’x(a
+ Mikpoopyaviopot + CO2 + CH4

+ Opemntika cuotatika (N, P)




AeguTtepoFaBuia n BioAoyikn ETrecepyaaoia

H deuTtepoaBuia etrecepyaaia trepiAappavel Tn BIoAoyIKN
ATTOOONON TWV OPYAVIKWY OUCIWYV KOl OTNV CUVEXEIO
oesuTepofaduia kaBidnon yia diaxwpiouod Biopalag YeE To

ETTECEPYAOHEVO ATTORBANTO
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AecuTtepofaBuia n BioAoyikn ETrecepyaaoia

Baaoikr) TrpouTtréBean yia Tnv €mTuXia 1S BIOAOYIKAG
ETTECEPYAOIAC Eival N ATTOUCIA UPNAWY OUYKEVTPWOEWY PUTTWV
TTOU TTapouciadouv UWPnAr TocIKOTNTA YIa TOUG MIKPOOPYAVIOHOUC
TTOU avATITUCOOVTAl OTA oUCTAMATA BIOAOYIKAG ETTECEPYATIAC

XAwpiouya, Kuaviouxa, Baped HETAAAO TTPOKOAOUV O€
OPIOUEVEC TTEPITITWOEIC AVAOTOAN TNG AVATITUENG OPICHEVWV
UIKPOOPYAVIC WYV

O Ssurepofabuioc kabapiouoc ouvnOwce odnyei o€ pusiwon
TOU PUTTAVTIKOU @oprTiou Kara 80-90% kara uéoco opo



Me Baon mroia kpitnpia diaxwpilovral o€
OI1apopPoUC TUTTOUC Ta ocuoTnMara BIOAoYIKNG
EMeepyaciac uypwy amoBANTwy,

» Blroxnuikég MeTaTpoT1rég
> BiroxnMiko MepiaAAov
» Moppégc MikpoBiakng AvaTtrtuéng
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BloxnuikEC MeTaTPOTTEC

» ATtropdakpuvon dS10AUTAG OPYAVIKNG UANG: Baaikn diepyacia
TTou AappBavel xwpa o€ ouoTriuaTa BIoAoyIKoOU KaBaplouou Kal
oonyei oe CO, evw n TTapayopevn Bloudada atrouakpuVveTal e

kKaBi{non
» MeTarpotry S1I0AUTAG avopyavng UANG: n attoudkpuvon

utTEPRBOAIKWYV TTooOTATWY N Kail P atrd 1a uypd atréBAnTa
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Bioxnuiko NepiBaAiov

H napoucia O, 1 aAAwv popiwv w¢ teALKoi aroSEKTES
nAektpoviwv kadopilet kat to €ido¢ twv diepyactwv mou
AauBavouv ywpa kata tnv ereéepyacia vypwv anoBAntwv

> AgpoBieg ZuvOnkeg: lNapouaia uPNAWY CUYKEVTPWOEWVY
O, Trapayovtal UPnAEG TToodTNTES Blouadag kail d1aaTraan
TNG OpyavIkNG UANG TTpog CO,

» AvogikEg 2uvOnkeg: Atrouaia O, Kal TTapouaia uynAwv
ouyYKevTpwoewVv NO, TTou aTTOTEAEI TOV KUPIO ATTOOEKTN €

> Avaepofieg ZuvBnkeg: Atrouaia O, OTTOU OPYAVIKEG OUTIEG

N S ammoTeAOUV TOUG KUPIOUG ATTOOEKTEC NAEKTPOVIWY



Moppec Mikpofiakn¢ AvaTtrtuecng

AvaAoya JeE TO TTWC AvaTITUCOOVTAI Ol JIKPOOPYAVIOMOI OTIC
HovAdEeC BIoAoYIKNG eTTECEPYQTiag diaxwpilovTal O€:

> Bloavtidopaotipeg BIOAOYIKWY KPOKUOWYV (Suspended
growth bioreactors): OTToU Ol JIKPOOPYAVIOHOI
QvVATITUOOOVTAI JE TRV HopPpn Biokpokudwy (floculates)

> Bloavtidpaotinpeg Blootpwpudtwy (Attached growth
bioreactors): OTToU Ol JIKPOOPYAVIOUOI AvaATITUCCOVTAI JE

TNV Jop®n BlooTpwpaTtwy (biofilms)
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BioavTidopaotnpeC BIOAOYIKWY KPOKUOWYV

» 2uoTnuaTa evepyotroinuévng Aaotng (Activated sludge
systems)

» 2UCTAMUATO ATTOUAKPUVONG avopyavwy

» Nipvecg (Lagoons)

» 2uoTtnuaTta AvagpoBiag Xwveuong

T\ovenioTipio BecoaAige
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BloavTidpaoTnpec BiooTpwuatwyv

» 2uotnua eupamnTtiouévwy Blrootpwuatwy (Fluidized Bed
Systems)

> lepioTpepopuevol BioAoyikoi diokol (Rotating Biological
Contractors)

» XaAikodiuAiotApla (Trickling Filters)




2uortnuara
Evepyorroinuévne
Naomnc



2uoTnua Evepyotroinuevne AGoTNG

O1 JIKPOOPYAVIOUOI avaTITUCOOVTAl XWPIC EYBOAIACUO o€
ouocowpatTwpata/kpokudeg (floculates) Tou Bpiokovral o€
alwPENON oTa TTPOCTIBEuEVA UYPA aTTORBANTO EPXOMEVA OE AUEDN

ETTAPN ME TAV OPYAVIKA ouoia TwWV ATTORANTWY

Elopor) AnoBAnAtwy

- >
Yo

Effluent

>

deapevn kabilnong

AER

WAS.‘(Conventior r\avenioThyio 95000”09

AvakukAoUpevn Evepyonotnpévn Adonn !:




XApaKTNPIOTIKA 2UuoTnuaTwy EA

» H mmapouacia BioAoyikwyv KpokUdwV yia Tnv d1acTTacn TNG
OIAAUTAC opyavikKAG UANG TTOU TTEPIEXETAI OTA ATTORBANTA

» H mmapouacia decapevnc KaBilnong Twv ETTECEPYATHUEVWIV
aTToBANTWYV O€ oeIpd ye ocuoTApata E.A.

» [loootnta TNG BIoAoyIKNC AAoTTNG TToU oxnUaTileTal

QVAKUKAWVETAI OTO OUCTNUA (EvEPYyOTTOINMEVN AAOTTN)
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Influent

i

WAS (

Effluent

AER

RAS

>

WAS (Conventior

o=

» H detauevn agpiopyou (AER) gival Baoikd oTtoixeio Twv Z.E.A.

KAl 0€ QUTA avaTTTUooOoVTal UTTO aEPORIEC CUVBNKEC Ol

BIOKPOKUDEC

> AepIoUOC TTapEXETAI €iTE PE dIAXUON aTTO ToV TTUBUEvA, EiTE PE

ETTIPAVEIOKI avADEUDN, EITE JE PNXAVIKO ETTIPAVEIAKO AEPIOUO
ue EAIka. O punxaviopog agpIoPOoU ETTITUYXAVEI KAl TTAPOXI
QEPA OTO oUOTNUA AAAG Kal TRV dlIATIPENON TWV KPOKUDWYV
Biopadlacg o€ dlaoTTopd EVTOC TOU CUCTIMATOG



ETipavelakdg AepIoHOG

Agpiopog atrod Tov
TUBpéva TnG de€apevng
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WAS (Garrett Method)

Influent Effluent

A
AT

RAS WAS (Conventior
-

Tnv decauevn agpiopou akoAouBei degapevn Kabilnong-S1axwpPICHoU
TTOU XpnolyoTroleital 1) yia atroydkpuvon TnG repiooeiag Biopddlac trou
TTEPIEXETAI OTA ATTORANTA PETA TNV ETTECEPYATIa 2) yia GUAAOYR Kal
avakUukAwon f amméppiyn 1S Bropddlac tmou Kabilavel oTnv OECAUEVH

Ta KOTOOKEUAOTIKA XAPAKTAPIOTIKA TWV dECAPEVWYV dlaXwpPIouoU dev
gival atTOAUTA Kal JTTOPEI va £€Xouv oXNUa KUKAIKO 1] opBoywvio aAAG
Tavrta epiExouv 1) TuRUAa ouAAoynC uypwv attoBAATWY 2) TuAua
OUAAOVYNC TWV OTEPEWYV UAIKWYV TToU KaB1{dvouy Kal 3) unxavioguo
ATTOUAKPUVONC OTEPEWV TTOU ETTITTAEOUV OTNV ETTIQAVEIQ







WAS (Garrett Method)

Influent Effluent

R
AT

RAS WAS (Conventior
-

‘Eva povo Tunua NG BIoAoyikng AAoTrnNG TTou CUAAEYETQN

ETTAVATIPOCTIOETAI OTO CUCTNMA KOl OVOUAZETAlI QVAKUKAOUUEVN

svepyotroinuévn Adotrn (Return Activated Sludge, RAS)
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Activated Sludge Process

Screens Grit Removal

Primary clarifier

Ultra \leat
: Final clarifier

Incineration

Sludge storage tanks

Belt Press
Trucked to the Landfill



2.U0T00N MIKPORIOKNC KOIVOTNTAC O€
OUOTNUATA EVEQPYOTTOINMEVNC AAOTING

|1davIKa XapakTnPIoTIKA TNS Biopalac evogc ocuoTtripaTog EA:

» |lOYXUPEC KOl OUMTTUKVWMEVEC BIOAOYIKEC KPOKUDEC TTOU
KaB1{avouv €UKOAQ Kal TTapAyouV TTUKVI] BIoAOYIKI) AAoTIn yia
QVOKUKAwWON oTov BioavTidpaoTthnpa

» Kabapo UTTEPKEIPEVO VIO ATTOPPON WG ETTECEPYATHEVA
atTopANTO
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2.U0TO0N UIKPORIOKAC KOIVOTNTAC O€
OUOTNUATA EVEPYOTTOINUEVNC AQCTING

H ouotaon Twv BIOKPOKUOWY OTA CUCTHUATA EVEQYOTTOINMEVNG
AGoT1TNG KaBopilel Kal TNV ATTOTEAECUATIKOTNTA TOU CUCTIMATOG

H avaAoyia BAaKTNPIWYV TTOU TTAPAYOUV TTOAUMEPNR VIO TNV
dnuIoupyia Twv Kpokudwv (floc-forming bacteria) kai Ivwdwv
BakTnpiwyv (flamentous bacteria) kaBopilcl kal TV TTOIOTATA
TWV KPOKUdWV TToU Ba dnuioupynbouv

O xpovo¢ mou arraiteiral yia Tov oxnMAaricuo Twv
KPOKUOWV ovoualsral xpOvoC KATAKPATNONG OTEPEWV
(solids retention time) ka1 @a mTpérmrel va givai TouAdayiorov 1
nuépa yia aotika arroAnra kair 3 nUEPEC via Biounxavika
amroBAnra




2.U0Ta0onN MIKPORIaKAC KOIvOTNTAC O€ oUOTnMaTa
EVEQYOTTOINUEVNG AQOTING

Floc-forming / filamentous bacteria o€ 1coppoTria
ONMIOUPYWVTAG KPOKUDEC IOXUPEG TTOU KaBi{avouv

gUKOAQ aprjvovtag KaBapod UTTEPKEINEVO

Filamentous bacteria dev UTTAPXOUV OTTOTE DEV
dnNMIoUpPYoUVTaAl KPOKUBEC AAAG DIOAUTH MIKPORIOKN)
QavaTrTucn, BoAepd uTTEPKEipEVO Kal XapnAn kabilnon

YmrepBoAikn mrapoucia filamentous bacteria odnyei
o€ OnMIoUpYia JEYAAWY Kal IOXUPWYV KPOKUOWYV TTOU
KaB1{avouv e TTOAU JEYAAN EUKOAIa aAAG TO
UTTEPKEIMEVO €ival DIAUYES




H péBodoc¢ TTapoxnc aEpa o€ ouvOuaouO ME TNV HEBODO
TTAPOXNG TWV ATTORANTWY OTN OECAPEVI ATTOTEAEI ONUAVTIKO
KPITAPIO YIa TNV ATTOTEAEOUATIKOTNTA TWV ZEA

210 Tapadoolako guotnua E.AA. 0 agpICUOC TTAPEXETAI ME

dlaxuon aTro 1o TTUBPEVA o€ OAO TO UNKOG TNG OECAPEVNC
QEPIOPOU VW TA UYPA ATTOBANTA EICEPXOVTAI ATTO TN UIA AKPN
TNG OECAPEVNC KAl ECEPXOVTAI ATTO TNV GAAN

Conventional *

Y

- o

O xpovoc¢ mrapauovhis Twv amrofAnNTwyv oro oUoTNUA KUMAIVETAI
4-8 nuEPES Flaveriio Seomliog
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Kabwc¢ ra amrofAnra kivouvrail mpo¢ tnv £§o000 tou 2EA 1o
OUVOAIKO OpyavIKO QOPTIiO EAATTWVETAI UE CUVETTEIA VA
utrapxel Kai Atlyorepn avaykn mrapoxns O,

[0 TOV AOYyO auTO KATAOKEUAOONKAV JOVADEC ETTECEPYATIOC
OTTOU O AEPICHOC AAAA Kal n TTapOoXH TwV AaTTOBAATWY Kal TNG
EVEPYOTTOINUEVNG AACTING VA TTPAYMOTOTTIOIEITAI OTAOIOKA WOTE
va BEATIWOEI N ATTOTEAEOUATIKOTNTA TWV PHOVADWYV ETTECEPYATIAC
(tapered aeration)

Tapered T
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RAS
(from Clarifier)
—

[T 1] ) )

Influent

— - > <«
RAS ML <

(from Clarifier) (to Clarifier)
> Influent

Influent

A

(to Clarifier)

2.E.A. oTtadiakng e1ocpong amoBARTWYV (Step Feed
Activated Sludge): Ta uypd ammopAnTa (influent) diaxEovral
£CioOU KATA UNKOG TNG OECAPEVNC AEPICHOU EVW N
evepyotroinuévn Aaotrn (RAS) lo€pyeTal atro TNV Jia akpn NG
OECAMEVNC

T\avenioTipio GecoaAige
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Yypa anofAnta

Y.

1L 14

stabilization qonta ct

gvepyomnolnpuévn Adonn

2.E.A. otaBepoTtroinong era@ng (Contact stabilization
activated sludge): To ocuoTnua atroteAgiTal atrd duo
OECAUEVEC O€E OEIPA OTTOU OTNV OEUTEPN EIOPEOUV TA UYPA
ATTOBANTA KAl TTPAYMATOTIOIEITAI N BIOAOYIKN OIACTIOC0N TNG
OPYAVIKNG UANC evw OTNV TTPWTN OCapEV DIOXETEUETAI N
gvepyoTroinuEVN AAOTIn OTTOU Kal agpideTal wWOTE va

T\avenioTipio GecoaAige

oTaBepOTTOINOEI N OPYAVIKI) UAN !:




Influent

-

'Yyvy

T T

RAS WAS
L o

2.E.A. mARpoucg avauigng (Completely mixed activated
sludge): Avatrtuxbnkav Kupiwg yia Tnv €TecEpyaaia
BlognNXavikwy atroBANTWY PJE UPNAO opyaviKO QOPTIo TWV
OTTOIWV N dlEpyaaia PYeE TO TTAPAdOCIOKO cuoTNUa OEV NTAV
duvaTtn AOYw TOCIKWY QAIVOUEVWY Yia TNV Bioualda Tou
OUCTAMOTOC OTO ONMEIO EI0PONC TWV ATTORBARTWY

Ta amroBAnTa eiIo€pyovTal atrd did@opa onUEIa KATA PKOC TNG
MiaC TTAEUPAC HAKPOOTEVNG OECAUEVNC KOl EKPEOUV ATTO TNV
ATTEVAVTI TTAEUPQ



2.E.A. rTapoxng kabapou oguyovou (High purity oxygen
activated sludge): To cUotnua atroTteAcital amd 3-6 de€apevég o€
ocipd. Aépio mAouoio og O,, evepyoTrroinueévn AAoTTn Kai T1a vypda
amroBAnra TTpocTiBevTal TAUTOXPOVA OTNV TTPWTN decauevr. KAbe
deCaMEVN TTEPIEXEI KATAAANAO cUOTNHA avAuICNS AaEPICUOU TTOU
dlarnpei TNV Blropdda Tou CUCTAMATOC O€ dIAOTTOPA OAAG
EKMETAAAEUETAI TTANPWG TO TTApEXOPEVO O,

C)2
L

] 1

Influent

Qr
O

- D()a

9.

EﬁMent.

.Jzip-ifi
RAS

WAS -
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Selector

> Aeration Effluent

A | | F» :
Influent | * Basin

RAS WAS

o=

2EA pe emiAoyéa (Selector activated sludge, SAS):
[MepihappBavel Trpo-0e€auevn emAoync (SELECTOR) 61ToU UE
KATAAANAEG TEXVIKEC TTEPIOPICETAI N AVATITUEN TWV AVETTIOUPNTWY
IVWOWYV UIKPOOPYAVIOUWY KAl EUVOEITAI N AVATITUCN TWV
KOOKUOWTIKWY PIKPOOPYAVIOHWY WOTE VA EXOUME TNV dONMIoupyid
Bioualdac pe BEATIOTA XAPOAKTNPIOTIKA

T\avenioTipio GecoaAige
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XPNOEIC ZUCTNHATWY
Evepyotroinuevne Adotng

» Kupiwcg yia erecepyaoia ammoAnTwy pe COD 5,000 - 10,000
mg/L. Apaid uypd atroAnTa dev JTTOPOUV VA UTTOOTNPIEOUV
uwnAn TTapaywyr BIoAoyikn¢ AAoTTnG Kal To cuoTnua
KaBioTaTal hn AEITOUPYIKO

» Oa TTPETTEI va ATTOPEUYETAI N XPrON TOUG yia atroBAnTa PE
COD > 20000 mg/L 31611 n TToooTNTA TNS BIOAOYIKAC AACTING
TTou TTapayetal htropei va @racel Ta 8000 mg/L (oAika
OIOAUTAO OTEPEQ) ME ATTOTEAEO A TETOIEC TTOOOTNTEC
BioAoyIKNC AAOTING va PNV gival duvaTov va kabi{dvouy o€
OUAAEKTEC KAl TO oUOTNUA va KaBioTaTal un AEITOUPYIKO



[TapayovTeg TTOoU £TTNPEACOUV
ATTOTEAEOHATIKOTNTO TWV 2.E.A.

> ZXNMATIONOG BIOAOYIKWY KPOKUDdWV

» XpOVOG KATOKPATNONG OTEPEWV

» AlaAuTS Oguyovo: 2 mg/L BEATIOTN OUYKEVTPWON

» MeTag@opd Kal avapigén o§uyovou: kabopileTtal atrd 10 pEyebog Tou
avTIOPAOTHPA. 2UCTAMATA TTAPOXNS OEUYOVOU O€ PIKPOUG aVTIOPACTAPEC
UTTOPEI va 0dNyroouV o€ OTTACIKO TWV KPOKUDWYV aVTIOETa O€ JEYyAAOUS
AVvTIOPAOTHPEG N EVEPYEIAKN IOXU VIO VA ETTITEUXOEI OpoIOuOpPn TTApPOX Eival
aoUN@OPN OIKOVOUIKA

> OPETTTIKA OTOIXEIA: ATTAPAITNTA YIA TNV ICOPPOTTNHUEVN MIKPOBIAKN)
QVATITUCN KAl ATTOPUYI] ETTIKPATAONG AVETTIOUUNTWY JIKPOOPYAVIC WYV

> Oegpuokpacia: oTaBepn o€ HECOPINO 1| BEPUOPIAO ETTITTEDO
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