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Abstract

Based on the early single factor test, quadratic regression orthogonal rotating combination design was
applied. The whole gas production was taken as response value. Effects of four factors on anaerobic
fermentation were studied. These four factors are the ratio of food garbage and cow dung, temperature,
pH value and the ratio of inoculum and quality of fermentation. The mathematical mode about mixed
fermentation of food garbage and cow dung was established, regression equation was optimized and
analyzed, in addition, the optimal condition and interactive effects were exposed. The optimum
technological conditions for the mixed-fermentation was as the followings: the ratio of food garbage and
cow dung was 2. 5, temperature was 37. 5°C , the pH value was 7. 0 and the ratio of inoculum volume and
quality of fermentation was 4. The order of the influence of four factors on mixed-fermentation of food
garbage and cow dung was as follows: the ratio of inoculum and quality of fermentation, temperature, the
ratio of food garbage and cow dung, and pH value. The gas production of the optimum technological
condition and the random experiment also showed no significant difference with the predictive value. The
model fitted well.
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Tab.1 Main parameters of cow-dung, food garbage

and wet inoculum sludge
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Tab.2 Factors and levels
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ST, 2,/C x5 Uk LE vy
-2 1.0 30.0 6.0 1
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1 2.5 37.5 7.5 4
2 3.0 40.0 8.0 5
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Tab.5 Variance analysis of factors
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Fig.1 Relationship between single factor and

whole gas production
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Fig.2 Response surface curves of anaerobic fermentation mixed with food garbage and cow dung
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Tab.6 Levels of experimental factors for model test

B F X, X X X,
1 1 1 0 1
2 1 0 0 0
3 0 1 0 0
4 0 0 1 0
5 0 0 0 1
6 0 0 0 0
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Tab.7 Variance analysis of predictive value and

test value of gas production

A5 RIME BE HxTR2E F F i 48
1 14.51 14.44 0.00480 0.019 868
2 11.72 11.69 0.00285 0.028 846
3 11.88 11.92 0.00336 0.576920 F,45(2,3) =9.55
4 10.59 10.55 0.00379 0.008960 F,, (2,3) =30.82
5 12.07 12.12  0.004 13 0.004 418

6 11.11 11.184 0.00670 0.017 830
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