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Table 1 Physicochemical properties of rice straw, soaking

biogas slurry and inoculants %
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Table 2 Settings of each experimental group
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Fig.1 Change of VFAs content in solution after soaking
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Fig.2 Degradation rates of cellulose and hemicellulose after

soaking for 5 days
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Fig.3 Changes of cumulative methane yields and daily
methane yields of rice straw after different soaking

pretreatment
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Table 3 Modified Gompertz model parameters after different
soaking pretreatment
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Effect of combined soaking with nanobubble water and biogas
slurry on the biogas production performance of rice straw
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Dong Renjie?, Guo Jianbin?

(1.Qingdao Huijun Environmental Energy Engineering Co. Lid., Qingdao 266100, China; 2.College of Engineering,

China Agricultural University, Beijing 100083, China)

Abstract: This study investigated the pretreatment of rice straw using different soaking solvents

(deionized water, nanobubble water, biogas slurry, and nanobubble water coupled with biogas

slurry) for 5 days. The study explored the changes in volatile fatty acid content, lignocellulose

content, and methane production in different treatments after soaking pretreatment. The results

indicated that the treatment of soaking with nanobubble water and the treatment of combing

soaking of nanobubble water with biogas slurry both enhanced the pretreatment effectiveness of the

rice straw. The treatment of combing soaking of nanobubble water with biogas slurry showed the

optimal pretreatment performance, with the volatile fatty acid content reaching 6 470 mg/L.. The

cellulose degradation rate and hemicellulose degradation rate reached at 12.1% and 23.7% ,

respectively, and the maximum cumulative methane yield increased by 19.5%.

Keywords: rice straw; anaerobic digestion; nanobubble water; soaking pretreatment
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