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Biohydrogen Production by Anaerobic Fermentation from Manure Wastewater
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(1. College of Resources and Environmental Sciences, China Agriculture University, Beijing 100094, China; 2. College of Chemical
Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Biohydrogen production by anaerobic sludge was studied by using manure wastewater as substrate; in batch process. The influences
of sludge and carbon nitrogen nutrition on hydrogen production, the liquid fermentative products and hydrogen dynamics were investigated. The
results indicate both sludge and nutrition were able to enhance the hydrogen production. It can be obtained maximum hydrogen content
50.65% > cumulative hydrogen production 334.80ml. and hydrogen yield per COD 287.10 ml/g from manure wastewater with carbon nitrogen
nutrition and sewage sludge. However, the cumulative hydrogen production and the hydrogen yield per COD were only 59.24 mL and 67.05
ml/g from raw wastewater. Acetic acid and butyric acid in the effluent of fermentation occupied 61%-86% . It might be acetic-butyric acid
type fermentation in the batch reactor. The more the VFA content> the higher the hydrogen yield. A modified Gompertz model can adequately
describe the H, production.
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Table 1  Characteristics of manure used in the experiment/mg*L ™!

pH COD TN TP VSS
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Fig.1 Effect of different treatment on cumulative

hydrogen production
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Fig.2 Effect of different treatment on hydrogen content

B UG e A B, R 4527 S BRI 7 S R B
EARI AT 5 SO Ao B I TR AR, AR PR S
IR R AR BT, FE R AT B, A
A8 28T RS N, 3K 02 DR AR ) B R 4 0 — BRI )
IR, 18 ORGP I e S VR T R A
AESAT 2 A AEFRE ALY 6 h N, 35 B i KA
RIKRIE 4.64% > 2 B AL BRI 0] K94 Wiy, 1A 2 i

AN 26.60%, 2 C A B R FERS[A] 4y 3 h B,
BB KA SIKRSE 5.40% > 4 D A IR I T/ 4 4
h I, 38 B 5 R ST BE 50.65% » o ik N RF 4L~
LB B S AR R R B A T AR, AR
B B BE IR TR L1025 h S5 s IRONAR R LT
1EP=5, BT S AR A 208 F7 AT SRR,
NP RERIE N ZE T, AN 7= S N A IR 2 30
b SO A RS 3 B AR A AE

TEA RN AL B AT, 58 3 R 7K R 1 7= S R &
SrE AR B 3 i LLE H, B D AR FE AL
R E T ALC AR ER A i LD AR
AR ET AVB AF A A R AT LA
B AR i OB SR T N AR e A A
(5 . T B AR 7K B R A RN m B i, A
PR B R E Ve R, LE R N, £ Rl
A=) AT B RN, A A AT R 1) A A R
A5 B (R AR S Ik 78 2 R, v T AR R AR AR )
(R RI RS R, C AR FRLE A Kb 758 3 1R 7K
g COD ¥ A & & 41.52 mL, D AL BELE
B Kb FE (1 IR R KB g COD oAb &1 i g
41.44 mL, M B 5 AR DI RE AR E T )l R B K
IKE WL I TE L.

350.00

300.00

250.00 |-

-1
g
HH

200.00 -

150.00 -

437 &/mL

100.00 -

50.00

0 1 1
A B C D

AR Ak 2

3 ARAEMESFENEIE

Fig.3 Effect of different treatment on hydrogen yield

2.2 AFEVEFLAAT T IR K A8 )17

S T S R I 5
Wi, K H Gompertz 5 2 X} 7= & i 7% 2F 47 15 40
Gompertz B () 5o e ik X RS T

H = P'exp{—exp[RmT.e(/\—t)+l]}

A, B ZABBSAEG(nL); P2 E )1 (ml);
R, Rt K7 Z A (mLeh™): e 72 exp(1) =
2.718 285 A A&/ ASFHT ), ¢ SR FEEMIN A () .

FIFT B 1 o & A &b 3 A 2R, R
Gompertz A0 A iy 22 3847 9F Ze %k [5] ), 422 1] )5
JIT A3 ZIH) Gompertz H £ 5113 2.

& 2 ATLAE H 4 PB4 T, LA D AL PR
PR AR K S AR R K, 2 A ) 785,97 L
H1318.88 ml/h, LA A Kb )77 S0 ) Al K= S0
I/, O 55.26 mL F1 5,36 mL/h. 4 P Ak BRI P2 A
AR N B X S S L R W TS i



1624 7N 58

F} 2% 29 &

BT AR VR R KRB L T
IR, E T CON 2 40 0 1 7= B AR et 7 4 B
R T 7 U 1 S R T W R
S P LA 7 0 4 R T Ak
SAFTTAEAL 2E C AbBE T, 3677 L R 75 D
BEEEF , F G W K

®2 TERLEBEEHNNFSY

Table 2 Kinetic parameters at various treatment
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Table 4 Effect of sludge and nutrition on hydrogen yield and

cumulative hydrogen production
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