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Biogas production performance of anaerobic fermentation with
different proportions of cattle manure and corn straw

LI Yongping, PANG Zhenpeng,ZHU Jiaoning, TANG Yun,ZHANG Xiaochen

(Research Center of Modern Agriculture ,Shanxi Academy of Agricultural Sciences, Taiyuan,Shanxi 030031, China)

Abstract: [Objective] The biogas production characteristics of anaerobic fermentation of cattle manure
and corn straw with different proportions were studied to provide basis for improving efficiency. [Method]
Experiments were conducted in self-made 1 L anaerobic reactor with cattle manure and corn straw (dry
matter) ratios of 10 ¢ 0 (the control treatment),8 ¢ 2,6 ¢ 4,4 ¢ 6,2 ¢ 8 and 0 ¢ 10 under the condition of
8% dry matter quality fraction and (35£1) °C. Biogas characteristics during anaerobic digestion were test-
ed. [Result] The daily biogas production increased rapidly and then decreased steadily in four co-digestion
treatments with cattle manure and corn straw,and the peak of biogas production was reached on the 2nd or
3rd day,which was 2 to 3 days earlier than the control treatment. When cattle manure and corn straw ratio
was 2 ¢ 8,the cumulative biogas production,total methane production and volatile solid methane production

were higher than other treatments, reaching 13 061. 7 mL, 6 911. 4 mL and 0. 170 L/g, which were
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52.47% ,41.48% and 34. 92% higher than that of the control treatment. For fermentation system stability,

the pH value and mass concentration of volatile fatty acid reached the valley and peak on the 5th day in four

treatments with cattle manure and corn straw co-digestion,respectively, which was 2 days ahead the control

treatment. The lowest pH value of 5. 75 and highest volatile fatty acids mass concentration of 1 675. 6

mg/L were abstained in the group of 2 + 8, which were 7. 70% lower and 59. 04% higher than the control

treatment,respectively. [Conclusion] The effects of co-digestion of cattle manure and corn straw were bet-

ter than that of single material. Higher biogas production efficiency and potential were abstained when cat-

tle manure and corn straw dry matter ratio was 2 ¢ 8.
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Table 1 Characteristics of materials and inoculum

WE THRER/ (g ke D HREEKEH/ (g ke D R P
Material Dry matter content Volatile solid content C/N ratio

4% Cattle manure 269.0 838.1 12.39

FAFEFF Corn straw 907.7 899. 8 43.17

MY Inoculum 62.0
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1. Anaerobic fermentation area;2. Feed port (sampling port) ;
3. Water guide pipe;4. Air guide pipe;5. Drainage area;
6. Gas production port;7. Rubber hose;8. Water bottle;
9. Air bag;10. Water stop clamp
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Fig.1 Diagram of self-made anaerobic generator
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Fig. 2 Daily biogas production of co-digestion of cattle manure and corn straw with different proportions
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Fig. 3 Cumulative biogas production of co-digestion with cattle manure and corn straw with different
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Fig.4 Methane concentration of co-digestion with cattle manure and corn straw with different proportions
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Table 2 Methane production of co-digestion with cattle

manure and corn straw with different proportions

o TR W /ml VSRR /(L g

Total methane VS methane
Treatment . .
production production

T 4 884.94195.45 0.12640.005

T, 5 082.74153.52 0.13040.004

Ts 5 652.5470.10 0.14240.002

T, 6 392.44198.02 0.15940. 005

T 6 911.4+214.92 0.17040. 005

Ts 5 608. 0480. 48 0.13740.002
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Fig. 5 Changes of pH value in co-digestion with cattle manure and corn straw with different proportions
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Fig. 6 Changes of VFA in co-digestion with cattle manure and corn straw with different proportions
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