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Effect of Ozone and Soaking Aqueous Ammonia Pretreatment on
Enzymatic Hydrolysis and Biogas Fermentation of Rice Straw
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Abstract; The enzymatic hydrolysis and biogas fermentation of rice straw were studied. The effects of
combined ozone and soaking aqueous ammonia pretreatment on the degradation of lignocellulose, mono-
sugars concentration, reducing sugars concentration and biogas production were explored. The results
showed that combined ozone and aqueous ammonia pretreatment further increased the delignification
ability, improved the saccharification efficiency of rice straw and biogas yield, and enhanced the fiber
degradation efficiency. During enzymatic hydrolysis, the glucose concentration was increased first and
then decreased with the increase of ozone dosage. When the ozone dosage was 0.75 g/g, the glucose
concentration was the highest, as 36.92 g/1.. The longer ammonia pretreatment time was, the higher the
reducing sugar concentration was, and the ammonia concentration for 6 h ammonia pretreatment was
60.51 g/L. Therefore, the suitable combined pretreatment conditions for enzymatic hydrolysis was
0.75 g/g ozone dosage and 6 h of soaking aqueous ammonia. For biogas fermentation, a high methane
yield of 165. 39 ml/g was obtained with 1. 0 g/g of ozone dosage and 9 h of soaking aqueous ammonia
time, which effectively increased the gas production efficiency of rice straw and utilization efficiency of
lignocellulosic materials.

Key words: rice straw; combined ozone and aqueous ammonia pretreatment; enzymatic hydrolysis;

biogas fermentation
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Fig.1 Effect of combined ozone and soaking aqueous ammonia pretreatment on weight loss rate
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Fig.2 Effect of ozone dosage on mono-sugars and reducing sugars concentrations during enzymatic hydrolysis process
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Fig.3 Effect of soaking aqueous ammonia time on mono-sugars and reducing sugars

concentrations during enzymatic hydrolysis process
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Fig.4 Changes of lignocellulose components after pretreatment and enzymatic hydrolysis
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Tab.2 Changes of lignocelluloses components of rice

straw pretreated by ozone and ammonia
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Fig.5 Biogas production at different ozone dosages and soaking aqueous ammonia times
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Tab.3 Effect of ozone and ammonia pretreatment on

biogas and methane yield
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Fig.6 X-ray diffraction image of rice straw during

ozone and aqueous ammonia pretreatment
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