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Effect of operating conditions on the dry anaerobic fermentation of rice straw
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(1.Shanghai Academy of Environmental Sciences, Shanghai 200233, China; 2.Shanghai Environmental Protection (Group) Co. Ltd, Shang-
hai 200233, China)

Abstract: To investigate biogas production during continuous—feed dry anaerobic rice straw fermentation, the aims of the present study are
to investigate the effects of single fermentation of cow manure, feeding method and nitrogen source on biogas production and on technical
economic analysis and evaluation. The pilot system could reach uniform mixing of straw materials at a solid content of 20%, thereby achiev-
ing continuous fermentation and balanced biogas production. At the beginning of the experiment, the optimal anaerobic microbial system
and suitable fermentation temperature for rice straw treatment were available after 29 d of the single fermentation of cow manure. Thus, the
continuous feeding phase test could be started quickly. At the continuous—feeding and stable—operation stage, during which 80 kg-d™ feed-
ing quantity and 4.54 kg+d™'(TS) pig manure were used as supplementary nitrogen sources, the daily biogas CHu production increased sig-
nificantly from 137.28 L-kg'VS to 227.8 L+ kg 'VS, and total production could be maintained at 20~22 m*+d™". For area where pig manure
source is scarce, the one—time addition of 68.1 kg (TS) pig manure could be adopted. The regular replenishment period was every 20 d.
These results indicate that dry anaerobic rice straw fermentation is feasible and can facilitate continuous—feed and stable—operation biogas
production, which will have great application prospects and economic benefits.
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Table 1 Physical and chemical properties of test materials
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Test materials 15/% VSI% 1% N/ HI% Cellulose/% Hemi-cellulose/% CN
IKAEREFE 86.8 97.3 42.12 0.62 5.92 13.37 41.53 68:1
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Figure 1 Schematic diagram of pilot system (top view )
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Figure 2 The change of daily biogas production of single fermentation of cow manure
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Figure 3 The variation of daily biogas production and methane content in progressive feeding stage
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Figure 4 The change of daily biogas production and pH in stable feeding stage
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Table 2 Analysis and comparison of biogas production efficiency between straw and other organic materials

o> : = 2R
rfmﬁfﬁzn ij%ﬂ TS/% L5 BioggsH éz;ﬁiimn CH/% REFE . S
cubstrate eaction type Temperature/C efficiency/L kg 'VS Energy consumption References
FEFF+4E3E HELR 20 35 227 60~68 /h ENTE
B %45 CSTR 15 55 416 60 *x [31]
B et b % LR 20 37 251 66 N [34]
R o W+ A AR LR 30 35 250 / /N [35]
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INAERERT N 22 37 150 55-60 I [32]
et R 2k K ANy 20 35 231 49 /N [37]
WOl EUAE S Y 3%E%E CSTR 20 55 230 68.7 PN [38]
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Table 3 Current situation of straw resource utilization
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