[Tapaywyr Bloudpoyovou atro Biouala

Kx0. Nepxolpog AVUTTEPXTOC

EpyaoTrpio Opyavikng Xnuikng Texvohoyiag EMIT kai
EpyaoTrpio Bioxnuikns Mnxavikng kai TexvoAoyiag MNepiBaAiovtog IEXMH



BlopxTox

.........................................................................................................................................................................................................................................................................

*YAIkd PioAoyIKAC TTpoEAcuanC

* gvepyelakd gutd, Cwikd

°* pPiopnxavikd kai yewpyikd amopAnta
* AmoTeAciTal kKatd péoco o6po amdé 25% Ayvivn kai 75%
odkxapa (KuTTdpivn Kai nUIKUTTApivn), dgoU agaipéooupe évd
5% ouvoAikd og AAAEC eVWOEIC.
+ 3 Auepa KAAUTITE! TwV 14% Twv eVEPYEIOKWY ATTAITAOEWV



Blopala

EAQIQ

TATATA KAAQUTTOKI

CaxapOKd)\apo KUTTapIvN amoBANTa




Texvoloyilec MeTXTPOTING
BropxCoc

- (Koxbom, TTupOALON, XEPLOTTOLNON)

+ BloAoyLlkeEC



BioTexvoAoyikn allomoinon Propdlac

> Hmiec diepyaoiec xwpic mepiPAAAOVTIKEC
ETNUTITWOEIC
> [Tapayouv:

- YAIkA oTtwe PromoAupepn, NAEKTPIKO oCU,
O1aAUTEC KATT

* BioaiBavoAn (Wwpipn TexvoAoyia)

* Bioaépio (avagpopia xwveuvon, wpipn TeX.)

+ Ydpoyovo (avamtuoodpevn TexvoAoyia)

* Mikpopiakéc kupeAidec kauaipou (oTa omdpyava)



ANAEPOBIA X(INEYZH

H diepyacgia katda Tnv otoia opyaviknin UAN HETATPETTETAI O€
CH, ka1 CO, (Proaépio) pe Tn HEIKTOU
TTANOUOHOU HIKpOOPYAVIOHWY

2YNOAIKH ANTIAPAZH:

OpyavikA UANn + vepo > peBavio + CO, + NH; + H,S +
+ véd KUTTApa + BeppoTnta

Bioaépio: CH,: 30-70%, CO,: 30-70%
-Exel anm6doon OepudTnracg 18.700-26.000 kJ/m3
(n avTioToixn kaBapou peBaviou civar 35.800 kJ/m3)



AVXXEPOPLX XWVELON

TIPWTELVEC LOXTXVOPXKEC ALTTLOLX
XMLVOEEX OTXKXXPX ALTTXPX OEEX, XAKOOAEC

EVOLXMEOX TTPOLOVTX
(TTPOTTLOVLKO, POUTUPLKO K.(X.)
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Ydpoyovo

TEXVOAOYLX XUTOKLVATWYV: KXUOLMO OTLC KUWYEALDOEC
KXVOLHMOU

DOLUEC TINYEC (TT.X
(TTOPANTX, VEPO)
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MeBoodoL TTxpxywync Yopoyovou

| ZuuBaTLKd( KXOOLUX, VEPO ,

+ AvoluOopPpwOon XTUOUL XTTO $UCLKO XEPLO
+ Q€epuLKN dLxoTToN PULUOLKOL XEPLOUV

+ HAekTpOALON VEPOU

+ dwTOAULOTN VEPOUL

+ OEPUOXNULKEC ALEPYXTLEC
+ TTupoAvon N xeprotroinon Tng PopxCug (xeplo ovvbeoncg)

+ BlroTtexvoAoykn TMxpaxywyn



BLoTEXVOAOYLKEC MEOODOL TIRPXYWYNC
Yopoyovou

+ BLodbwTOALON TOL VEPOUL XTTO PUKN KXL KUXVOPBXKTNPLX

+ QWTOOLXOTTXOT TWV OPYXVLKWY LDALKWV XTTO
PWTOOLVOETLKX BXKTNPLX

+ ZUMWTLKN TTXPARYWYN LOPOYOVOL XTTO OPYXVLKX LDALKKX
(XTTOOOMNON LOXTHRVOPKKWYV mep TITNTLKX ALTTXPX OEEX,
XAKOOAEG, H,)



ZUPJWTIKN TTOpOYyWwyn udpoyovou
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HAEKTPIKO ’ OgakeTUAOGUVA ‘ /

CeH104+2 H,0>2 CH,COOH+4 H,+2 CO,

L

BouTtavoAn

’ C,lmeoﬁ > CH,CH,CH,COOH+2 H,+2 CO,

MNMpoTriovikd BouTupiko /




ZUUWTIKN TTapaywyn udpoyovou

MAPAIQIrH O=IKOY
CGH1206 + 2H20 — 2CH3000H + 2002 +4H2 . N N i
MAPAIQIrH BOYTYPIKOY MIKTH ZYMQZH

CGH1206 — CH3CH20HQCOOH +2002 + 2H2

MAPAFQrH MPOMIONIKOY
« GCgH{,.04 + 2H, » 2CH,CH,COOH + 2H,0 @
MAPAFQrH FAAAKTIKOY

CeH1205 — 2CH,CHOHCOOH ENAIAME2E2

NAPAFQIrH AIGANOAHE AIMNOAOZEIZ H,
CgH;2,0s — 2CH;CH,OH  + 2CO,

v ZNUavTikd va atrouaidlouv udpoyovoxXPrOTES

O¢epuikA TTpoeTTeCepyaaia (100°C, 15min)



ZUUWTIKN TTapaywyn udpoyovou
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Mxpxyovrtec Emidpxoncg ornv
Maxpxywyn H,

® Mepuwkn TTieon Tou H,

B YOPXUALKOC Xpovocg Ttxpxpovne (HRT)
B OeEpUOKPAOLX

B JUYKEVTPWON BPETITIKWY OLOTXTLKWYV
B >2uvOnNkeC xvxoevong

® Opyovikn ¢opTLON



BLoTEXVOAOYLKN TTXPXYWYN YOPOYOVOU
KXL MEOXXVLOU XTTO YAUKO OOpPYO



[AUKO 20pYO

‘ v LUOVOETEC EVEPYELXRKO dUTO LYNARG
‘ d XTTOB00NC T€ BLOMKT X KXL TRKXXPOX
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" v MEYXAN PWTOOUVOETLKN LKXVOTNTX



[AUKO 20pYO

+ 'ExeL MEAETNOEL YL TNV TTXpxywyn BLoxtOxvoAng kot HeBaxviov

+ 1997 : “First International Sweet Sorghum Conference” oto TTekivo

+ 2TV Kivx : 1 €K. EKTXPLX = 4 €EK. TOVOUC TOPYO ETNOLWC

+ YTtxpxouv dlxdopec trolkiAieg ( Keller)

Eidoc % ENpou
LVOXTXVO P XKX Bxpoug
S XKXXpotn 55
YAUKOTn 3.2
KLUTTXXPLVN 12.4

NUWKLTTOPLVN 10.2




CH, + CO,
H, + CO, 1
VYpO
EkxUOALON KAXOMX
5kg oopyo+30L H,O, el BN ccccccccceee > cerrch
30°C,1h TTAOVCLO O€ 4
COMWOLMX
OTXKXXPX
CH, + CO,
OTEPED )
UTTOAELMM X .




XX POKTNPLOMOCG EKXUVALOUEVOU

oOpYOU
pH 7.5 0.5
TSS, g/L 1.98 0.27
VSS, g/L 1.87 0.35
OAwo COD, g/L 18.5 2.5
AwxAvTto COD g/L 17.5 2.0
LOXTAVOpPXKEC g/L
Avopyovo ATwTo, g/L 0.025
dwodopocg g/L 0.035
dxLVOAEC g/L 0.060

O€elikx axviovTx g/L 0.261




#TOmov CSTR
#+ AeLtoupyLlkog oykog 500ml

#T=35.5°C

+ HRT (h) 24 12 8 6 4

mopoxny (ml/d) 500 1000 1500 2000 3000
®6pTion (QCOD/d) 8.5 17.0  25.5 34.0 51.0




AttoteAeouxt (CSTR-H,)
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MeTtaPoAkx TtpoiovT (CSTR-H,)
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AttoteAeouxTX (CSTR-H,)
MOVLUEC KXTXOTXOELG

mmolH % -

pH 2 % H2 % XTTOMXKPULVON

d LOXTAVO P KWV
24 5.53 0.04 15.9 304 1.2 99.35
12 5.26 0.07 66.39 39.9 .1.2 97.4
8 4.75 0.04 84.35 40.5 1.9 95.3
6 4.86 0.05 39.2 0.45 97.6
4 4.80 0.05 89.77 35.0 1.5 97.9




AttoteAeopuxT (CSTR-H,)
MOVLUEC KXTROTXOELC

24 12 8 6 4

mol H,
0.37 0.02 0.86 0.04 0.75 0.05 0.70 0.02 0.41 0.02

mOIKO(T.Y)\UK.

1,0

'80’8_
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B TMexpoywyn XTTO TO
TIPOETTEEEPYNXOTMEVO EKXVUALOMEVO
oopyo ( ekpon tov CSTR- H, )

CH, + CO,

>
CSTR_CH4




XXPpARKTNPLOTLKX TPOPOOOTLXC

CSTR- CH,
pH 4.5 0.5
TSS, g/L 1.87 0.10
VSS, g/L 1.51 0.10
dLxAvTto COD, g COD /L 159 1.5
vdxxT/keEc g COD / L
VFAs gCOD / L 12.2 2.0




MeBxvioTTXpXYWYOC PLOXVTLOPXOTNPXC

+TO1TOoL CSTR

#AeLToupYLKOC OYKOG 3L

# T=35.5°C
#HRT (d) 20
Ttxpoxn (ml/d) 150

dopTLon (gCOD/d) 2.4




AtmtoteAeouotx (CSTR-CH,)

v 1.14 0.12 L biogas/d
v 64% CH,
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mICH,

25

20

10

MeBxxvoyovo SUVXLKO TOU OTEPEOL
VTTOAELPPXTOC TNC DLEPYXOLXC TNG EKXVALONG

B 3T1ep. YTTONELU ] + YLK
® 3TEpP. YTTONELM2 +HXYLK

A  LAYLX
: : R A A A A A
[ ] A
S v kLCH4 _39
goépyou




2UMTTEPXOMXTX

B H mopxywyn Tou PLOXEPLOL KXL TOL LOPOYOVOU
XUEXVEL ME TN MELWON TOL XPOVOU TTXPKRMOVNG EWC kXL HRT =6h
OTTOU ONMELWONKE N MEYLOTN TTXpxywyn 2.5 L H, /d

B H PeYXAUTEPN OTOLXELOMETPLKN XTTOOOOT OE ULOPOYOVO
onuelwOnke oe HRT=12h ( 0.9 mmol/mmol)

B To kKuplOTEPX METXPOALKX TTPOLOVTX KXTX TN PLOAOYLKN
XTTOOOMNON TWV OCXKXXPWYV TOU EKXUVALOMEVOL COPYOL NTXV TO
BOUTLPLKO KXL TO OELKO OEL



2UMTTEPXOMXTX

B To YAUKO 0OpPYO ELVXL XTTOOOTLKO UTTOOTPWHMX YLX TNV TIXPRYWYN

vdpoyovou (10.4 L H, / kg copyov)

B EtTuTA€éov, Elvail KOXAO LTTOOTPWMX YIX TNV Ttxpaywyn CH,,
divovtag ovvohka 70 L CH, / kg oopyou (31 L CH, / kg
TOPYOU TTPOEPXOVTXL XTTO TO TTPOETTECEPYXOMEVO EKXVALOUX
gopyou k&t 39 L CH, / kg o0pyou xXTTO TO OTEPEO VTTONELUMKX TNG
OLXOLKXTLXC TNG EKXLALONC

B Hmopxywyn BLoidpoyovou, UTTOPEL VX TUVOLKXOTEL ETTLTUXWG
ME EVX xXxkOAOLOO BHux TTxpxywyng CH, ETTLTUYXXVOVTXC ETOL
96.5 % XTTONXKPLVON TWV OPYXVLKWY EVWTEWV






shaioTpIzio

2-wdgzwy W'Wféc (0' ivc PU'P)

BroAoyixd




TTw¢ mapdyeTar o eAaiomoATog (olive pulp):;

l ) .

eAIEC dAeon (PUYOKEVTPIKOG .
E @ g udAacn —> | diaxwpioThpag |— 2 chaioAado
| 2-pdotwv

EAaloTtupfivag
0uo pdoswv

ETITIAEOV
KOUKOUTOId «<— | QUYOKEVTPION |—>
2-pdocwyv

!

eAQIOTIOATOC
(olive pulp)

OEUTEPOYEVEC
chandhado
(1-2%)

OIL POMACE + VEGETABLE WATER
gl QUTLET




To mtpoPpAnua

! 1000 kg eAaidkapmou

800 kg olive pulp

Ethoia mapaywyn othv Iomavia ~

4 10”° tons
Tpomor eme epyaciag ? otadepomoinuévog
' ' eAaiomupAvag dvo pdoswv
Avagpopia eme€epyaaia H; rai CH, uTtopei va d1ateei aTo £8apoc

w¢ €0aoPEATIWTIKO



TukvoTNnTa (g/ml) 1.092 F:}arli ETinL' ';aTC;MT\”CO

------------------------------------------------- moo |

| KoukoUTolal(g/100 giolive pllp)’ If 8:31£0.2 SR AT X

uwpasia% i 795 ] l

gUEbgeERp i 29512 , ,

g VS/100 g TS 9484401 TAoUo10 o€ udATAVOpPAKEC
i

Aiyvivn (9/100 g TS) 38.4 AMYVOKUTTAPIVOUXO UAIKO




O avTidpaoThpac

tomou CSTR

r'Q‘_E\ZpV_('JQ_()VKOC 500 ml ]
1 @"359C I

i . Peristaltic Pump effiuent ﬁ éﬁ% ;:,;ii:g
mT (h)i 30 i 14.5 i 7;5 Warm
mi/d | 383 | 827 | 1601
gTS/d | 215 | 463 | 897 waer

REACTOR




A biogas HRT=30 h O hydrogen HRT=30 h
1200 /A biogas HRT=14.5 h O hydrogen HRT=14.5 h
/\ bioaas HRT=7.5 h O hydrogen HRT=7.5 h
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time (days) Meiwon Tou HRT
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231+ 22 AUEnan Tou puBLoU
TTapaywyng udpoyovou
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TItnTika Airapa o§éa.‘

< Acetic acid O Propionic acid
O Butyric acid A total VFAs

- -
HRT=30 h HRT=14.5 h| 1© HRT=14.5 h
N
1]

5000

4000 -

3000

mg/L

2000 ~

1000

0 30 60 90 120 150 180 210 240 270 300 330 360 390 420 450 480 510 540 570 600
time (days)
OCik6 ou
TTapayovtal kupiwg < TTpoTrioviké oU
BouTupikd ofU



Emidpaon xpo6vou TapapovAg
___________ HRT(M) 30 = 145 = 75
I pH | 49:01 | 48201 | 49:01
[ %H, 1264217 1267+14 ] 291216
ml mapayépevoy e | e | .
 acpiow/ muipa | O3 737x82  /OLLE5
ml wapavépevow Ha/ | 150, 4 00,04 | 2314 22
 mwipa R TR
mmol H,/g9 : : :
kartavahiowépevwy | 45:02 | 34:06 | 28:04
Saluriv viaravBpanwy . e ]
awopdrpuvong SiaAutu | 93 i 69 i 40
vdaravBpanwv (%) | i

| Meiwan Tou xpbvou Tapauovhc
- (3 oT1aBepod pH

- L av&non Tou puBWoL Tapaywyng H,

- Wpeiwon The amédoong

- 3 peiwon Tou TooooTOU
amopdkpuvong Twv O1aAUTWY
vdaravOpdkwv

Meiwen Tou xpbvou Trapauoy
J peiwan oTnv mapaywyn o 1kou o €oc, PouTupikoU
oféoc kal PoutavoAng
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