PYINANZH NEPOY - 2YMBATIKOI PYTOI

Eion pomov Emiopaon

AvEnon opyavikod @optiov Amo&uyovmon amodEKT
AvEnon Opentikawv N, P Evtpopiopog

AvEnon cvykévipwong NH; To&wotnTa o€ VOPOPLOVE

OPYOVIGUOVS AOY® TNG TOPOVGING
un oviouévng apumviog (NHs)
Amoluydvoon amodEkTn AOY®

VITPOTOINGMG
AvEnon cvykevipoonsg NO3-N Acpuéia oe Bpépn (o0 VEPO)
AVENON GLYKEVTPWOOTG Anuovpyio iCnudtov
ALOPOVUEVOV GTEPEDV AvENnon BoAoTNTOC AmTOOEKTN
Meiwon aieOntikng atlog
OTTOOEKTN

IInyég pomavong:

1. Xnpewkéc myés @y OOTIKA AVNOTO, KTNVOTPOPIKG amoPinta
(kvplmg oviroyn & emeCepyooia)

2. Mn onuelokEg TNyEC Ty EMLQPUVELOKES OTOPPOES OO VITEPAMTUCUEVES
YEMPYIKES EKTAGELS 1] 0T0 UOTIKES (KVPLOS 6VALOYY Kol amev0eiog
owa0eon)



Eneéepyaoia Avpatwyv — BaolkeC Evvoleg — amofuyovwon -

EVTPOPLOUOG
AlaBean

QVEMEEEPYOLTTWY
QOTIKWY AUPATWY

DO = 8-10 mg/L
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Opyavikog dvepum C0O2+ H20 + evépyela

AwaBean o {d .
aveneE£oyaoTuy Opyavikog avBpakag F1P + evepyeta = CsH702N
OOTIKWV AUPATWY Alabeon
EMeCEPYATUEVWY
AOTIKWY AUPATWY

DO = 8-10 mg/L
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Opyavikog avopakag @ €02+ H20 + evépyela
Opyavikoc avBpakac +17P + evépyeia = CsH702N
HAwakn aktvoBolia+ H20 = 02 + evépyela

C0O2+ N,P + evépyela = CsH702N



>TOX0!l EykaTaoTacswv
Ene€epyaoiac Aupatwyv oTO
nAaiolo TnNC Biwoiunc avanTuénc

1pooTacia Anuoaiac Yyeiag

lpooTacia uddaTIVwV anodeEKTWYV ano
ouppBaTikouc punouc (opyaviko C, N, P)
EAaxioTonoinon kal ac®aAnc d1abeon Twv
UYPWV Kal OTEPEWV UNOAEIMPNATWY TNC
eneepyaaoiac

[0 AvakTnon eveEPYEIAc Kal XpNOIJWV CUOTATIKWV
O Enavaxpnoiponoinon AUhaTwy
0 EAaxioTonoinon TnG oupBoAnc Twv EEA oTnv KAIPATIKN

aAAayn kai otnv €kAuaon agpiwv Tou Bepuoknniou (CO,,
N>,O, CH.,)



AlapuyovTa KeEpON Aoyw
NEPIOPICUEVNC AVAKTNONC
EVEPYEIAC KAl NOPpWV

uotkoc Avé Tyunoe Ol alla
mOPOG Aopdrovy eupd  mpoiovrog (€)
Nepo lm  0250€/m’ 025
Alwro 005kg 0215€/ ke 0,01
daopopoc 0,01 kg 0,700 €/ kg 0,01
Mefivio ©  0,14m’  0338€/m’ 0,05
Opyaviko 2 0,10kg 0,200 €/ kg 0,02
Mmoo
2OVOLO 0,34

1NooooTd anopdkpuvong pe avagpofia eneepyacia = 80%, 0,35 m; CH,/ kg
COD anopak.

2 Mn Biodiacndoipya opyavika oteped = 20%

Mnyn: Verstraete et al., 2009, Bioresource Technology, 100, 5537- 5545



KUpia oTadla eTTECEPYATINS ACTIKWY AUHATWY Kl
IAUOG
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2TNV TTPAYMATIKOTNTO




TYMNIKO 2Y2THMA BIOAOTKHZ EME=EPIrAzIAx AYMATQN
2YZTHMA ENEPIOY IAYOZ

Emre€epyaopéva Auuara
A1dBeon o€ udATIVO
farszey QTTOOEKTN
" ﬁ RN o ﬁ
O
)pyavik@ PopTio [in ,
& R e T 90% aTropdkpuvon
Doprio N & p e opyavikou

PopTiou & BPETTTIKWV

AvTAIOOTAOIO

AvakukAogopia Mikpoopyaviouwv

[Mepicoeia INUG




Me Baon Tov KUKAO TOU AvBpaKa TTwWGS AEITOUPYEI TO CUCTNHA
BIOAOYIKNG ETTECEPYATIAG
TWV AUNATWY YIA TNV ATTONAKPUVON TOU opyavikou C?
AepoBia XnNUIKoouvOeTIKA ETepoTpo@ika Bakthpia

Opyavikog avbpakag + O2 + Bakmpia = CO2 + H20 + BakTrpia + evépyela
Opyavikdg avBpakag + N,P + evépyela + BakThpla = TTEPIOCOOTEPA BaAKTAPIA
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Dpyavikg PopTig:::
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®opTioN & P

90% aTtroudkpuvon
OPYQVIKOU
PopTiou & BPETTTIKWV

AvTAIOOTAOIO

AvakukAogopia Mikpoopyaviouwyv

[Mepicoeia INUG




Me Baon Tov KUKAO TOU alWTOoU TTWG AEITOUPYEI TO OCUCTHHA
BIOAOYIKNG €TTECEPYATIAG
TWV AUHATWY YIO TNV AQTTOMAKPUVON TOU alwTou?

AepoBioc AvTidpaoTipag

1) AgpoBia XnNUIKOOUVOETIKG ETEPOTPOPIKA

Baktnpia

Opyavikog dvepaqu + 02 +’Bou<Tr’]p|a = AVOEIKOC AVTISPAGTAPOC

CO2Z + H,20,+ Paktpia + F'VEpVe,'G 1) Avocika XnUIKOOUVOETIKG ETEPOTPOPIKA
Opyavikdg avBpakac + N,P + gvépyela + BakTrpIa

BGKTr]p’IG ~ TTEPIoOOTEPA BakTnpia ) Opyavikog avBpakag + NO3 + Baktipla =
2) AgpOfia auToTPOPIKA XNMIKOOUVOETIKA CO2 + H20 + BakTipia + N2 + gvépyela
BakTnpia . . Opyavikog avbpakag + N,P + evépyela +
NH3 + O2 = NO3 + gvépyela (viTpoTroinon) BOKTAPIA = TIEPICOGTEPA BAKTAPIA

Avopy C + evépyela + N+P + Baktipia = ATTOVITPOTIOINGN

TTEPIOOOTEPA BAKTAPIO
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pyaouEva
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[Tapaodeiyua

EvykataoTaon emmecepyaoiac AUPATWY eTTECEPYAETAI UYPA ATTORANTA TTOU
mmepiExouv 2000 kg/nuepa mrpotravoAng (C;H,OH) kai 200 kg/nuepa appwviou
(NH,*). H eykataoTaon emtuyxavel ue BIOAOYIKN TTECEPYATia, TTANPN
ATTOMAKPUVON TN TTPOTTAVOANG Kal TNG AUMWVIAS. @ewpeioTe OTI KATA

TNV agpofia PioAoyikn eTTegepyaaia Twv atroBANTwy 10 50% TNG TTPOTTAaVOANG
kKal T0 10% Tou aupwviou XpNOIYOTTOIOUVTAl VIO OUVOECH UIKPOOPYAVIOUWY EVW
TO UTTOAOITTO 0&gIdwVETAl. ZNTOUVTAI:

a) To nUEPNOI0 KOOTOG AEPIOUOU TNG BIOAOYIKAG ETTECEPYATIAC

B) H oupBoAn TG BIOAOYIKAG ETTECEPYATIAC OTO PAIVOUEVO TOU BEPUOKNTTIOU.
Aivovrai:

‘Evepyelakni amédoon = 2 kg O,/ kWh

[Napayopevo CO, Adyw katavaAwaong evépyelag = 0,50 kg CO,/kWh

*KbooT10G NAekTpIKNC evépyelag 0,20 eupw/kWh

» Atopika Bapn C, H, O kai N €ivar 12, 1, 16 kai 14 avrioToixa



Mapadeiyua — Auon
a) O&eidwon TpotravoAng B oguyovo
Hui-avTtidpaon ogeidwong
C,;H,OH + 5H20 > 3CO,+18 H+ + 18 e-
Hui-avTidpaon avaywyng
[O, + 4H* +4e- >2H,0] x 4,5

C,H,OH + 5H,0 + 4,50, + 18H* + 18¢" >3CO0, + 18H* + 18e- + 9 H,O

Apa oUVOAIKA:
C;H,OH + 4,50, > 3CO, +4H20
1 mol 4.5 mol 3 mol

MB trpotravoAnc=3x 12+ 8 + 1 x 16 = 60gr
MB oguyovou =2 x 16 = 32 gr
MB CO,=2x16+12 =44 gr

Apa n o&eidwaon 60gr TTPpoTTavoAnG 0Z£0G aTTO PAKTAPIA KATW ATTO AEPOBIES
OUVONKEG £XEI WG atToTEAeopa TNV KaTtavaAwon 4,5x 32g 02 =144 g O2
AnA. 1 g rpotravoAng katavaAwvel 144/60 = 2,4g O2 kai rapayel 132/60 CO,
Kara ouvétreia yia Tnv oggidwaon 1000 kg/d trpotravoAng, atrairouvral:

1000 kg/d x 2,4 = 2400 kg/d O2 ka1 Trapdayovtal 1000x132/60 = 2200 kg/d CO2



Mapadeiyua — Auon
B) O&eidwon appwyviou
HuiavTidpaon o&egidwong aupwyviou
[NH,* + 3H,0 > NOy + 10 H+ + 8e ] x 1

Avaywyr) Og¢uyovou
[O, + 4H+ +4e-

> 2H,0] x 2

[MpooBeToupe: NH,* + 20,

1 mol 2 mol
MB appwviou =14 +4 =18 gr
MB oguyovou =2 x 16 = 32 gr

> NOjy + H,0 + 2H*

Apa n oceidwon 18 g apuwyviou atrd BAKTPIa KATW ATTO AEPOPIEC CUVONKEC
EXEl WG ATTOTEAEOUA TNV KaTavaAwon 2 x 32 g 02, dnAadn yia kabe gr
QMUWViIag TTOU VITPOTTOIEITAI aTTalTouvTal 64/18 = 3,6 g O2.

Katd ouverteia yia Tnv oceidwon 180 kg/d apuwviou, atraitouvral:
180 kg/d x 3,6 =648 kg/d O2.



Mapadeiyua — Auon

1° Epwtnua: HUEPNO10 KOOTOG AEPICHOU

2 UVOAIKN) kaTavaAwon aépa = 2400 kg/d + 648 kg/d = 3048 kg/d

Evepyelakn ammédoon = 2 kg O2/ kKWh

Apa ouvoAikn evepyelakr katavaAwon = 3048 kg/d/2kg O2/kWh = 1524 kWh/d
KooTtocg nAekTpiknc eveépyelag 0,20 eupw/kKWh

Apa ouvoAIKO evepyEIaKO KOOTOG Yia agpiopo = 308 eupw/d

2° Epwtnua: H cupfoAn TnG BIOAOYIKAG £TTECEPYATING OTO PAIVOHUEVO TOU
OeppoknTTiou

H ouvoAikr) cuuBoAn oTO PaIVOUEVO TOU BEPUOKNTTIOU TTPOEPXETAI ATTO TNV
avaTrvon Twyv BakTnpiwyv Kal atrd TNV KATavaAwaon NAEKTPIKAG EVEPYEIAG

MNapaywyn CO, Aoyw avarrvong = 2200 kg CO,/d
Mapaywyn CO, AOyw katavaAwaong NAEKTPIKNG EVEPYEIQG =
= 15624 kWh/d * 0,50 kg CO,/kWh = 762 kg CO./d

Apa ouvoAika Trapayovral = 2962 kg CO,/d
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