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Effect of carbon nitrogen ratio on hydrogen production by
anaerobic fermentation from poultry farms wastewater

TIAN Jing-lei' , FENG Ya-li'" , LI Hao-ran*, TANG Xin-hua’

(1. Civil and Environmental Engineering School, University of Science and Technology Beijing 100083, China;

2. Key State Laboratory of Biochemical Engineering, Institute of Process Engineering, Chinese Academy of Sciences. Beijing 100190, China)

Abstract Hydrogen production from poultry farms and rice bran was studied by using heated anaerobic sludge as
inoculums of hydrogen-producing bacteria. The effects of the carbon nitrogen ratio of fermentation liquid on hydrogen
production, the liquid fermentation products,COD removal rate and hydrogen production kinetics were investigated. The
results indicated that poultry dung wastewater could produce hydrogen by anaerobic fermentation and the cumulative
gas yield was 1.855 L under the conditions of carbon nitrogen ratio 50,pH 5.0, and temperature 36 C . Under above
conditions the hydrogen production was 1. 128 L, the maximum hydrogen production rate 370.46 mL/(g « d),and the
maximum COD removal rate 32.6% . The COD removal rate ascended first and then descended as the carbon nitragen

ratio increased. Most of the substrate was transferred into intermediate metabolization products such as acetic acid and

butyric acid. A modified Gompertz model can adequately desc
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Fig.1 Hydrogen production experimental set-up
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Fig. 2 Variation of cumulative bio-gas with different carbon nitrogen ratios
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Fig. 3 SHPR and pH variance under different carbon nitrogen ratios
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Fig. 4 Effect of carbon nitrogen ratios on remaining COD
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Table 2 Kinetic parameters at various treatments
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Fig. 5 Fitted curve under different C/N ratios

th 2 2 n] LA L & BB BU% B Ll 50 B
AT R R A R e KL e s #) 1,879 LA
131. 37 mL/h, b il 45 LA Bl £k A 0



P RCHT 45 R B X0 26 PR K B 805k LG DR 0K I 7 9 52 83

H =1 897. 4exp{— exp[ 0. 19(18.46 —¢) + 1]}
HoAb 25455 7 S0y F e R 7 A R AR A B RS
H, 75 (B 2 Ca)) — B, 4 7 005 i 0 W b & A
[Fi) Ak B2 1 i oA, BB R A — 2, i RP AT A
Gompertz F 8 BEAR A AU Sl 72 .

7 AR I BB S A X T I TR B A, X
AR HEE

- Rm
vllz ([) - dI_cllgt) = Rmexp{z + ?e(A - Z) -
em{%fﬂ-ﬁ)+l” ()
d 2
2 S0, LY < 0 A AR
H Unax o X2 R FHS .
d*v _ Ry¢ 2R, ..
i exp{34— pre(A—0
em{%furr+q} (3
Hi 2t (3) T 4. i}f BN T 0, 47 15 7= I ki R
vm;xx:Rm’%ﬁﬁgﬁﬁxﬂ‘mad‘rﬂ t()pli\j:
o P
topl - A_._Rme (4)

m(C) + m(N) =50 i}, oy 20 (4) 75 3 e K A o
Xt RS IE] D 23,72 ho AHIE] pH 2644 F L Bk AU & H
S35 30,40 F1 60 B 5 1] A f K7 G X Rz pi
[A] 43 50 A . 28. 43.32. 74 F1 15. 90 h, A[E6RA 5
PF R 7= S TR K B i R A R R A 7 ) A B K
A A HE A AL — 5, ] W Gompertz 157
] A T A8 S 8 26 A KR AR I K 0 e i AR
5% 3 i 1 RS S A

3 &

1) R T 0Bk 5 i o B X i e 7™ s M RE A ] 2
Wi, BRI pH D9 5.0, A EEIRE 36 C Y, Bk
U S L 1 B AR [ 40~50, e K BB AW ™
wmoh1.855 LA &N 1.128 L,

2) AT B R B B AR B S R 2
P LIEAR 5 0 B ol A vh A ) A K 2 — 2 A
KA AR 370.46 mL/ (g« d).

3)COD 2B A il & e Wk v B 280 5T 3 10 1 485
Je Tt a BRAK, e R R BRSO 3206 %0, WA oK i
W) BN RN T TR S5 R M LR
D) F FH Gompertz F: 7 it 48 2% B K F1K B % 7K
PRERE B AT R B R A R LG th ey
N
H=1 897. 4exp{ —exp[0.19(18.46—1)+1]}

5 i £ 0L A A8 AL B — 2 W] Gompertz £
TR ARG B % = A e

2 % x #

[1 P, 500 X 58 2. T [ 6 24 10 5 75 72 911 5 36 1 4 7
FAELUR % 200, A ML 3R (R 37,2000, 19(4) ,251-254

[2] Yogesh S, Li B K. Optimizing hydrogen production {rom
organic wastewarter treatment in batch reators througan
experimental and kinetic analysis[J]. Int ] Hydrogen Energy,
2009,34:6171-6180

[3] Hawkes F R, Dinsdale R, Hawkes D L, et al. Suatainable
fermentation hydrogen production: challenges for process
optimization[ J]. Int ] Hydrogen Energy,2002,27:1339-1347

(4] SRIEHTI7 . 746 . 55 RS RS AT 5 2 R B A IF 52 .
W FAAEYR . 2008,16(3) :69-72

(5] WiE =2 VP RHG, E b, 55 ) 3R 58 5 K /K DR S8 K T8 A6 0 ) &0
AR )], B RF2%,2008.29(6) :1621-1625

[6] M/ Irini A3 5. %5 W52 KK COD /N X} B4 & B 7
SUHFE ML), T A RE TR . 2008, 26 (6) : 52-54

(7] BB AHBREE. KRN T HOR A BF 52 0 R [T 1. DU I B T 2 B
23 HARBLE IR, 2009, 22(5) : 79-81

(8] MW AT R BL, Ty V-, 4. 7 & K e 40 T B 77 ik 1) 30 % 0 B0
I, W JR 88 Tolk R 242241, 2003, 35(3) : 398-402

[9] APHA. Standard Methods for the Examination of Eater and
Waste Water [ M]. Washington DC: American Public Health
Association, 1995

(100 2kl R0 R R 8L, 5. C/N Ho X g R 4 I X-29 7= 4 BE
J1 B REPE R L) . SRS R, 2006,24(4) :800-814

[11] LayJ J.Lee Y J, Noike T. Feasibility of biological hydrogen
production from organic fraction of municipal soild waste[ J].
Water Res,1999.,33:2579-2586

[12] TAATRBL X 5. Fe f1 Fe? ™ SR A 41 7™ & & B /3%
miLJ]. RBERL2E,2004,25(4) :48-53

(A4, 2K



