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Abstract; Anaerobic digestion is a promising technology by which crop straw can be biologically
transformed into biogas. However, the efficiency of anaerobic digestion was significantly influenced by the
complicated structural resistance from lignocellulose. Therefore, aerobic digestion was used to break down
the structure of lignocellulose before anaerobic digestion process. The TRIZ theory was applied to design
aerobic — anaerobic combined digestion process of rice straw, and the effects of different aeration modes
and addition of fungicides on the fermentation characteristics were studied. The results showed that after
aerobic digestion process, the degradation rate of lignocelluloses in each group was increased to some
extent. The degradation rate of lignocellulose was the highest in the aerated group added mixed bacteria,
and the degradation rates of hemicellulose, cellulose and lignin were 46.3% , 40.4% and 8.2% ,
respectively. The modified Gompertz equation and the first-order equation could well fit the cumulative
methane production, with R* greater than 0. 97. The cumulative methane yield of the aerated group added
mixed bacteria in the experiment was 294. 38 mL/g, which were 279. 58 mL/g and 320. 11 mL/g fitted
by two equations, respectively. The calculated methane yield was 424. 7 mL/g calculated by the Baswell
formula. The test value was about 69% of the theoretical methane yield which was higher to predict
methane yield for inert substances such as rice straw. The total VS degradation rates of aerobic exposure
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mixed bacteria of Trichoderma and Aspergillus niger and mixed group added mixed bacteria of Trichoderma
and Aspergillus niger were 15.99% , 35.47% , 37.99% , 54.68% and 40.92% higher than that of
direct anaerobic fermentation group, respectively. The effect of aeration was better than that of mixing for

oxygen supply. The effect of adding mixed bacteria in aeration process was better than that of adding

single bacteria.

Key words: straw; aerobic — anaerobic combined digestion process; TRIZ theory
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Fig. 1  Aerobic-anaerobic combined digestion process

based on TRIZ theory
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Tab.1 Basic characteristics of raw materials
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Fig.2 Changes of pH value, VFA and enzyme activity in different aerobic hydrolysis groups
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Fig.3 Changing curves of cumulative methane production with changes of time
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Tab.3 Kinetic parameters of cumulative gas production in different groups fitted by modified Gompertz

and first-order models

213 f&1E ) Gompertz J7 R TR )

P./(mL-g™") R,/(mL-g™'-d™") A/d P, /(mL-g™") k/d™! R? (mL-g™")
A 200.91 £2.72 17.05 £0. 85 -0.77 £0.30 0.996 82 214.21 +£1.98 0.13 £0.01 0.996 75 202. 68
B 222.31 £2.52 25.45 £1.34 0.46 +0. 24 0.98848  243.17 £5.75  0.14 +0.01 0.978 67 231.57
C 215.42 £2.95 22.59 £1.32 0.31 +0.29 0.98549  237.74+5.60  0.13 +0.01 0.982 31 225.99
D 279.58 £3.70 28.53 £1.50 0.68 +0.26 0.98866 320.11 £10.56 0.11 +0.01 0.977 95 294.38
E 234.58 £3.57 24.64 £1.60 0.32 +0. 32 0.98217  259.68 £6.48  0.13 +0.01 0.980 63 249. 85
F 179.39 +1. 89 19. 62 +0. 94 0.20 +0.23 0.99007  193.77 £3.62 0. 14 +0.01 0.985 16 182.26
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Fig.4 Changes of lignocellulose degradation rate and total VS degradation rate
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