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Hydrogen Production by Soybean Wastewater Fermentation in
an Anaerobic Baffled Reactor

ZHU Ge-ful, L1 Jian-zheng', LV Bing-nan', LIN Zhi-hong?
(1. School of Municipal and Environmental Engineering, Harbin Institute of Technology, Harbin 150090, China;
2. Harbin High-tech Soy Protein Ltd, Harbin 150078, China}

Abstract; Hydrogen production from soybean wastewarer by anaerobic activated sludge was investigated in an anaeto-
bic baffled reactor {ABR) under continuous flow condition in this paper. The reactor started up under the conditions of the
inoculants not less than 18. 03 gMLVSS/L, COD 2 000 mg/L, HRT 16 h and temperature of (35+1) C. After 25
days operation, the reactor attained a stable state for hydrogen evolution with an average yield of hydrogen of 51.05 L/d
and the first compartment was 12.25 L/d, the second compartment was 15.8 L/d, the third compartment was 13 L/d,
the fourth compartment was 10 L/d. The dominant ethanol-type fermentation population was established in this stable
state and this farmentation type was limited by pH value mainly.
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1.1 REEBRIENE 7
LREFRERME 1 FR, T RR RS e
Yo ST R 3 A LR, K 40 cm, 5 50 cm, T
T em, REREFE N M L, KUEH 4 MEEY
B BMEEE AT RSN~ LARE, TAR  —— |,
HIEN 2 cm, EFIEREY 8 eme FHIREHA J

SRBLAT 45° 1A B PR, 1 BUK 51 Z LR AR
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AR, BAHITERRARMNSE—HE. 81 '
WEMREB RN BRI TS R8T vike cata uks
. RSN AL, M RPE R KA 10T 1108
FAMERERFEGSED) T, B SERRRERRERREE
1.2 XBREXK

ERAKRA Y ERE EREr= K, A EIER 1 iR, S KRRkt
TR, (i3 COD MREEBIFEE 2 000 mp/L 24, BN AT & A E K pHEE 7£H,

%1 XTEAEKEKAKE

i COD/ BOD/  HE/ o TN/ TP/ TSS/ HqE/ B/ EEHE/

T el et T T (el (mel) (el Goel™) % (meel™!)
5 000~ 2 250~ 25~ 4.2~ 1 700~ 125~

¥ 21 400 71.53 1.21 14.31
16 300 8 000 40 5.0 2 550 183

1.3 FiEEMSETEH

1.3.1 JSREHm

ABR R AR RS VR 0 My S D S K AL R Bk UM R 5 (IR AK) B KR AR 70% ~
80% . HAET, W TIHRMABEFBIHHELRANS, RETEHEA ABR R4 MEE, &
TERENFRERMN R 30.87 gMLSS/L(18.03 gMLVSS/L),

1.3.2 R EMBETEE

BRERSRE ., REBH B8, B3N EEAEH S5 HRT 16 h, # K COD k&

2 000 mg/L, B4 HLAFTF(OLR) A 3 kgCOD/(m®-d)
1.4 SHHERMNESE
IR REMEMAENEREER AR ARSI R, 453 B RAS Mg RN E, pH
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K H pHS-25 B E I E, ALK R AT AW ER, 2 CaCO, 7, MLSS #l MLVSS SRAIE B % ,ORP R
J8 pHS-25 BIERFHIIE , VFAs T ZBER Al GC-102 RS HGIS I, .

2 BRESR

2.1 BRXRKEBTY

R BTEEST 25 d G, RS BAM B ERE, Wit, BB ERAOBEHERE ZE ARSI
i 1450.659 mg/L.1 454.187 mg/L.,1 524.922 mg/L\1 376.532 mg/L 25, b 2B Z B2 M4
Pl EERE R ET Y EEN 72.64%.,71.37%.65.85% .89.27% (£ 2) M ERER T RENZE

BERP, ZHREE, WAARAIEKEEEEHERENFEERERRI,
%2 BERBREREHANAAKRRESWREAK

e/ LR/ B/ TR/ EECHER/ LBALEAE
(mg-L-1) (mg-L™1) (mg-L™1) {mg-L™") (mgL7h) FHRE SR/ %
—#%E  107.8974 945.884 271.516 2 125.361 2 1 450.659 72.64
ZHE 96.5489 941.2712 - 288.5653 127.801 2 1454187 71.37
=HE 99.777t 904.386 3 279,466 1 213.836 4 1 524,922 65.85
- EEE 957.1779 261.669 7 157.684 8 s 1376.532 89.27
2.2 FEEE

B2 AR ABR BEMEER . GRIGEZUERBREETHRAFEERTMERL. AT
BN pH W R BALE F s 07 (ORP) 3 8 RAF S/ MK BRI 720, LR AR B B0 R9AT S d, R BAY=
SHEREE, BRHEAR. AEdFR, SHENTEEBTHEFEN, KPR - REHFEEER
FEHCIBEATHRER K. F— B NEEEEANBEKRYN B85 T4 8 Rig
R AR, KPS — N SRR AEETHS BJd ALK . MENRZED 18425
FHAFREEEY . SR, NS EASEFON S d AN EEER N AR, REAHBR
ZHAFREREM BT ER R, MEE AR EHEREENIALERE. bTFkEELER
FIpERL, BB ENERRER, IS - HENEMEANNEERE0E T M EMAREE
HETREEEEEETE —RHERAREMENNEIERA., i3 MEHMEDER TS
O] A b LA R EEBR A , 0 A SE UK B AW Bk =G R A O T R R A0 A VLA vR BE A BRSL E RAY
REEARFEFANBEREFAREMEY EHEFEEHMEENETERE, EHEWEER
HEBHME S dEEBABTAEERS. BB AEE B IZFNBREETY. EoBRENTS
EREE,FHH IS8 L/AHKRESE=ME, LR 15 L/AGE—SEN T aEEN 12.25 L4,
HE - ME=SRENR,FNREMN AR 28T, % 10 LA,

2.3 pHM ALK

B3R 4 RBAE ABR RATEFRYbE B pH HH ALK TR, MBI PITUEY,
REHEKpHHBRERFET 0L BREREMEAN pHETRA MMM EETHE AL, &
3dA,F—HEESHEEEN pHES SRR T 4.24.5 4. 5 MI0ER; EETHNE L, 55—
BEFSHERN pHEETHEMMECDIN 3.58.3.57 M 3.78) HTESE 10~20 d WEBFTPRETX
—RE20dZEFHBEFREM,HE2S d2EHETHANBEREI445M .65, SOHBE
BT AR MR BRI, NFEN LA ERN, K pH BEEETHE4d 50 4.85 5B
T EREEABRE , EAGRERSE(E 25~33 4), A4 HE 4.7 £, ABRESINY, &
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ABERNGARFTHARERRRBK TR ER, ERRERIEKEA R f#at, KBREY WA
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01 TR, A0 E oH X PR SR A E S H- SRR BB E Mk AR B,
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MBAPTUEY ENRES T RENBRENSIHAGEZETHN 16 . BEEETREY,
EE 6 IZENENT - F2. FZMFNHER ALK 2 FI 582 7 213 mg/L.263 mg/L.313
mg/L 3332 mg/L ER. ALK RERERBELGREBTERKN WG AR08 B, ALK %&F pH
HENEERE, IREAN pHEMNBEAHEA KSR EREEE T &5, '

2.4 ORP

HREMERE,ABR L FTHMEANRS . B TABFEAR#ERNRBEAER, SER
B #R AR ORD RE T B, AR B O AL A NH, SHAGHAHETH, ATFRRERIE
e B MR R ML A B AR EE BT R SE 9 ORP 28 A%, W 5 5775, 7E ABR R Ef
BETYH,.F-F BB ERN ORP A 3 d AT -275 mV, —294 mV, - 322 mV fl - 325
mV 25 LA 8 d 89 - 197 mV, —260 mV, —293 mV M - 301 mV, EZREMETH,REN ORP
FHETREARETHE 19 dEBREESFHEF;ETHE 29 d 25, FHER ORP Ak D45
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WEMFS R TR A, KAEESRIEMEEMES, TER pH X —S5EE FHH 4, T
REERSROBSEHEENAERAENEIEMNN ORP BETIEEZBNERTEHBEREN
ERGER ABENTRE—EE5%FRHE,



200 A DE I A % % 8 2006 F 11 A

2.5 RGETFEURNTY

BEEMAT S 4 EREFAEYRERES (A 6), X £ h TS AEY R R E B 31N
KIFZE, 25 MEZTHENER ENSFNEYEEFEN.S5dERES - B B8 0
BEMEY R ELE 36 gMLVSS/L.32.42 gMLVSS/L,31. 11 gMLVSS/L 4 30.25 gMLVSS/L
BKF . RIFPLTRY MLVSS/MLSS(H 6) 5= E (A )M EMER T, REBEFRAE
BEET—1EHEmOElT R, TREARTEN, HRTEFIEBEYH EREIFFZEHY
i BRR, 2T A AAREMPEN, NER DI E SRR R EIR. e T s, St
FRNE ISR MLVSS/MLSS — ERFHHIMKE, EHE 25 d AR ZBBAHE, & MTHESRR
HRERERETUL MB - HENSFRELERN, B 0.8, XORE_BELS ERSNEH,
Bl R AR N Y E DR RIE ABR B~ EHXE.
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2. fIf ABR MAEREBEAFRANBYRTRENE, EFRENRF LT 18.03 MLVSS/L, i
K CODHEX 2 000 mg/L .HRT X 16 h (35+1) CHEAS T, EBEDWERNRETE L JESR
R BEEEREENIL, EREARENETRET, E— S . FoNE N ENTAES IR
12.25L/d4,15.8 L/ 13 L/d #1 10 L/da

b RESHERNBEEEENTEEEHEERY. REARE &%%aﬁ?ﬂﬁsﬁ&mﬁz FHZ
pHEX—FEETFHHY ALK HREEN R pH N EHET AR, RN ORP WRE, NBELE
REFRESROMEYHELIDEER LR,
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