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Effect of Temperature on Biogas Production and Fermentation Period Length from the Anaerobic Digestion of
Crop Residue

ZHANG Cui-li"?, YANG Gai-he*, BU Dong—sheng*, CHU Li-li'*, REN Guang—xin*’, FENG Yong-zhong™

(1.College of Resources and Environment, Northwest A & F University, Yangling 712100, China;2.College of Agronomy, Northwest A & F
University, Yangling 712100, China; 3.The Research Center of Recycle Agricultural Engineering and Technology of Shaanxi Province, Yan—
gling 712100, China; 4.Institute of Agricultural Sciences of the First Agricultural Division, Production and Construction Corps in XinJiang,
Alaer 843300, China)

Abstract: Temperature is one of the main factors influencing fermentation period length and biogas production efficiency from the anaerobic
digestion of crop residue. An improved understanding of the influence of temperature on the anaerobic digestion process is important for mak—
ing recommendations regarding the choice of fermentation material and digestion conditions for biogas production in rural areas. The overall
effect would be an increase in the utilization efficiency of crop residue. The experiment was to study the influence of temperature on the biogas
yield, biogas production rate, and the length of the fermentation period from three types of crop residue: wheat, rice, and corn. Anaerobic di—
gestion tests were conducted in a controllable constant temperature fermentation device that we designed. A series of experiments were con—
ducted with temperatures increasing in increments of 5 “C from 25~40 °C. The total solid (TS) of the fermentation material was 8% wt. The
substrate was inoculated with material from a household biogas pool. Multiple regression analysis of the data was conducted and regression e—
quations were established using SAS software. Based on these results, optimal values for temperature and digestion time were determined to
maximize biogas yield per unit dry matter. The results showed that the time to get maximum biogas production rate and the overall length of
the fermentation period were shortened as temperature increased within a certain range for all three types of straw. In addition, maximum bio—
gas production rate and biogas yield increased with temperature increasing.

Keywords: temperature; crop residue; anaerobic digestion; fermentation period; mathematical model
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Figure 1 Controllable and constant temperature anaerobic

fermentation device
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Figure 2 Biogas production rate of wheat straw

at different temperatures
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Figure 3 Cumulative biogas yield of wheat straw at different

fermentation temperatures
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Figure 4 Biogas production rate of rice straw at

different temperature
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Figure 6 Biogas production rate of corn straw at

different temperature
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Figure 7 Cumulative biogas yield of corn straw at

different temperature
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Table 1 Cumulative biogas yield per unit dry matter from anaerobic

digestion at different fermentation temperatures

TR/ C %ﬂ:/mL'g" TS FEFF/mL-g" TS EoKFF/mL-g! TS

25 109.21 145.56 154.71
30 199.38 163.65 204.88
35 220.85 193.60 227.27
40 263.19 221.87 260.10
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Table 3 Optimal temperature and digestion time for anaerobic
digestion of different types of crop residue and the

corresponding biogas yield per unit dry matter
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