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Biogas Production and Model for Anaerobic Fermentation of
Corn Straws by Composting Treatment

BAI Xiao—feng, LI Zi~fu", WANG Xiao—xi, YIN Fu-bin, CHENG Shi-kun
(Civil & Environmental Engineering School ; University of Science & Technology Beijing, Beijing 100083, China)

Abstract: To achieve better production and shorten the whole process,pretreatment of corn stalk
was investigated. Corn stalk was composted separately with 2 kinds of liquid (water,digested
effluent). The composting time was set at 2d,4d,6d and 8d. Data showed that the degradation rate
of fiber ranged from 3.0% ~18.5% after composting,and the maximum daily biogas production
appears earlier. At the same time,biogas production does not change obviously. The longer the
composting time lasts,the better the effect has. Treating effect of corn stalk with water is lower than
that with digested effluent. The fermentation time and gas production have a good fitting effect of
model.
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Fig. 1 Daily biogas production of water composting with

different time
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Fig. 2 Cumulative biogas production of water composting
with different time
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Table 1 Methane content of biogas during anaerobic digestion after water composting

%
I O T Y N YR
1 1.5 1.2 1.7 1.3 0.9

2~8 20~42 19.8~40.5
9~16 47.6~62.5 42.3~59.5
17~24 67~71.3 57~68.7
25~32 62~65.1 56.8~62.4
2.2
221 BRXBAHFAETSMN
o 3

20.6~38.6 20.5~40.4 17.4~32.8
41.5~59.8 46.3~63.2 39.8~58.6
61.6~72.5 60.9~70.3 59.9~67.3
61.4~65.9 63.5~68.5 60.8~64.7
, 2406,
8d 1.345d,
630.680.,620,560 mL,
695 mL ,
8d ° )
, &d)
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Fig. 4 Cumulative biogas production of digested effluent
composting with different time
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Table 2 Methane content of biogas during anaerobic digestion after digested effluent composting

%
I I S Y T Y S Y B TR
1 1.5 0.7 0.2 0.4 1.5

2~8 20~42 16.9~38.5
9~16 47.6~62.5 33.5~57.2
17~24 67~71.3 57~68.7
25~32 62~65.1 52.4~61.8

2.3

10.6~36.7 17.5~39.2 15.9~41.6
34.5~52.3 46.3~56.2 39.8~59.8
51.6~68.0 50.3~69.2 52.9~71.4
56.1~59.5 51.4~59.5 53.8~58.5
[15-16]
: 3, 3 ,
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Table 3 Cumulative gas production and fermentation time fit table of each group

V=0.003 56°-0.231 1¢*+4.357 71-11.5591+ 94.062t+ 537.89 0.990 3
2d V=0.001 5£-0.053 9£~1.650 1£*+78.73812-467.65t+1 648.7 0.993 1
44d V=-0.000 8£+0.134 41'~7.034 3£*+138.541~653 431+2 058.4 0.995 1
6d V=-0.002 6¢°+0.287~11.432+187.4912~790.19:+1 887.8 0.996 4
8d V=-0.005 1£+0.476 71'~16.0171+218.431~678.09:+1 705.6 0.998 4
2d V=0.000 265+0.027 71*-2.782 8+ 61.6917~54.5181+635.42 0.992 5
4d V=-0.001 7£+0.176 51'~6.738 1:+99.276/°-86.611:+490.63 0.996 1
6d V=-0.002 41°+0.226 41~7.4887+89.927+110.77:+368.08 0.997 3
8d V=-0.001 6£+0.140 5-3.915 4£+25.206¢>+534.111+178.51 0.998 6
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