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Fig. 1 Effect of hydrothermal carbon on methane production

by anaerobic digestion of glucose
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Fig.2  Effect of pyrolytic carbon on methane production

by anaerobic digestion of glucose
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Table 1  Elemental composition and electrical conductivity of the biochars
B34 % Y
A=Wk m(H):m(C) m(0):m(C)
N c H 0 (uS=em™)
£ HTC 0. 00 73.74 4.49 21.77 0.061 0.295 11.69 £0. 15
22 HTC 0.19 72.78 4.26 22.717 0. 059 0.313 10. 67 £0. 04
A HTC 0.57 69. 21 4.78 23.03 0. 069 0.333 40.70 £0. 98
£ PC 0. 00 95. 61 3.01 1. 12 0. 031 0.012 2.44 £0.33
2k PC 0. 00 90. 35 3. 14 5.43 0.035 0. 060 6.03 0. 12
K PC 0.00 70. 58 2.41 11.44 0. 034 0. 162 165.67 £0.70
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Effect of lignocellulosic biochar on the anaerobic digestion of
glucose and its mechanism

SUN ZiYan' LI YeQing'® PAN JunTing”"

(1. Beijing Key Laboratory of Biogas Upgrading Utilization, College of New Energy and Materials,
China University of Petroleum ( Beijing) , Beijing 102249 ;

2. Institute of Agricultural Resources and Agricultural Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract; The addition of biochar can improve anaerobic digestion performance. Due to the diversity of biochar
properties and the complexity of anaerobic systems, the mechanism of the promotion of anaerobic digestion by bio-
char is not fully understood. Biochars were prepared by a hydrothermal method and a pyrolysis method with pure bi-
omass components ( cellulose, hemicellulose and lignin) as raw materials, and the effects of different biochars on
anaerobic digestion of glucose were investigated. The mechanism was explored from the aspects of microbial analy-
sis, functional group composition and electrical conductivity. The results showed that compared with the control
group, the addition of biochar could accelerate the anaerobic digestion rate of glucose and improve digestion effi-
ciency. Biochar prepared from lignin had a better effect than materials prepared from cellulose or hemicellulose pre-
cursors. The hydrothermal biochar and pyrolytic biochar prepared using a lignin precursor can enrich the hetero-
trophic fermentation bacteria to a certain extent, which may help promote the establishment of the direct interspe-
cies electron transfer ( DIET) mechanism and thus improve the methane production rate. The abundant surface oxy-
gen-containing functional groups and large electrical conductivity of biochar may be the key properties responsible
for its enhanced anaerobic digestion effect. By means of variability analysis, it was found that the cumulative meth-
ane production was more dependent on the biochar precursor than on the preparation method.

Key words: anaerobic digestion; lignocellulose; biochar; hydrothermal method; pyrolysis method; mechanism
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