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Effects of Mixing Ratio on Hydrogen Production from Anaerobic
Co-fermentation of Cattle Manure and Food Waste

Liu Shuang Li Wenzhe
(College of Engineering, Northeast Agricultural University, Harbin 150030, China)

Abstract: Evaluation of anaerobic co-fermentation of cattle manure ( CM) and food waste ( FW) was
conducted in bath test at 35°C. Effects of mixing ratio on hydrogen yield, pH value, composition of
dissolved fermentation products, and VS degradation rate were investigated. Results showed that a mixing
ratio of 40: 40 would significantly enhance the efficiency of hydrogen production, and the maximums of
hydrogen yield and VS degradation rate (17 mL/g and 27.9% , respectively) were obtained. It is found
that mixing ratios lead to different fermentation type. Mixing ratio of 40: 40 achieved pH value of 5.5 and
butyric acid type fermentation. At multi-FW case, phenomenon of no hydrogen production, ethanol as
dominant dissolved fermentation products and pH value below 4.0 was observed. As far as case of
multi-CM, low hydrogen production rate was achieved as well as acetic acid as dominant dissolved

fermentation products and pH value above 6. 0.
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Tab.1 Characteristics of substrates and inoculum

B8 438 BEE Y TR

Sl ] IR

22.15 0.2 19.53 £0. .19 £0. 14
% 5+0.29 9.53+0.33 5.19 %0
P 1 ] {4

. 18.21+0.28  18.20+0.31  3.51 +0.06
TG B %
pH fi 7.22 £0.04 5.28 £0.54  7.50 £0.02
kA L 18.81 £0.12  21.98 +0.15 23.26 +0.29
TR /mg L™ 5171.57 £82  225.00 £99 2600 +41
BRI 599 +42 84 6 873 63
W HE/mg - L.
panyi:

*E'{E? 51.35+0.11  13.16 £0.12
J 4y A %
EH=P N

11.86 0. 12  15.72+0.17
8% * *
I W o

2.38 0. 11 29.38 +0. 09
38/ % * *

1.2 REi&it

KR5S, LU RS TR 100 mL (9 3 55
Y N BRI R 20% , 4 36 FI4R 5 1% 32
FRAB KRR B Jo #e IR 2 s M IE LL R AT IR A, 1
ERBEVIRAM . BKFPERE 3R ERBOEY
fHo 76 35°C, R M4 120 v/min F5/F TR 2
JT A KPR A 17 A

®2 KEETRREBNGRESG

Tab.2 Experiment setup and initial conditions

Giv  RFEE/g BERFVRE/g  BEERESB/%  ERAEE 5% pH i AL EBE/mge L
1 0 80 7.13 6.56 4.99 20. 86 1505.09
2 10 70 7.03 6.37 5.44 20.55 1816.15
3 20 60 6.92 6.18 5.88 20.23 2132.68
4 30 50 6.81 5.99 6.33 19.91 2444. 46
5 40 40 6.71 5.80 6.76 19. 60 2754.08
6 50 30 6. 60 5.61 7.21 19.28 3.066. 96
7 60 20 6.51 5.43 7.67 18.96 3398. 85
8 70 10 6.39 5.23 8.09 18. 65 3692.78
9 80 0 6.28 5.04 8.54 18.33 4008. 16

1.3 S#WAE
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Fig.1 Hydrogen yield at different ratios of cattle manure
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Fig.2 Accumulative hydrogen production at different ratios

0 24 48

of cattle manure and food waste
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Fig.3 Ammonia nitrogen and pH value at different

ratios of cattle manure and food waste
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Fig.4 VFAs and ethanol profile at different ratios of

cattle manure and food waste

MY A 25 5 R R YR L B 4 e
(30:50 40:40) ,pH {ER&ETES. 5 247, AR WA
A i 7 Wy b T o T S B A 23.4% ~34.8% , T
W FSC kg 2 S 1) AR R i 7 ), H BT o BT R B
46.6% ~56.7% , I & IT If Ko 7= &, 13 W i
BF i R BT I T R R e . T Y A 2 ik — 2
P, TR BT i A BOZR W 46.6% B R 14.7%
TR 32 W e 72 o 2 B I VBORE R S 7 0, T o O R
$0h 36. 1% ~60.5% ; TN B & & A B 8, or o
i R 17.3% ~33.1% . [a]iF iy (81 1 AT, B
BHREWHEL T, AR TR, XEEA
Wi Al RE A SRR He— | A R A S A R T
R RS 00, A R TF R AR NI Rl ™ s e
F&rp 3R A7 AE R R SRR T, JLF A H, Fn CO, A R
TR Yy 1oL TR R s 7 R A, B2 R BF
FEAERWIE T X — 5.

2.4 BE b6 i 4 BE R B0 B2 1

TR AR 0 #5 R VE T AR L BR R AN S s, BB
Jel G THRE R

RPN R 8 o e (0 80) , 44 & M [ 4%
EBRZN 19.4% i AR HE 2.2 755 19 43 A wT AL, I
REER R pH ELEAR, {57 &0 B 2 32 24,
BCR TR R A i BRERAD B Y T G B i b 4
FELO I, 44 P ] A 25 BR AR B 2 16. 7% o X 7] fiE

[so] o] L
(=} w [=1
1

.

< wn
T

RN LR A4 /%

< w
T

2 34 56 78 9
R
IS N GG R I E 7 I A £ 2 el N S R
Fig.5 VS degradation rate at different ratios of

cattle manure and food waste
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