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Abstract: [Objective) In this paper,we studied the optimal technological conditions for anaerobic fer-
mentation of mixed raw materials with pig manure,cow manure and corn straw. [Method] The effects of
pig dung to cow dung ratio, manure to corn straw ratio and total solid (TS) on the biogas production effi-
ciency of anaerobic fermentation were investigated by single factor experiments. Then,the Box-Behnken de-
sign experiments and response surface methodology (RSM) were used in the optimization of anaerobic fer-
mentation technology. [Result] Highest cumulative biogas yield was obtained by single factor when the ra-
tio of pig dung to cow dung was 1 : 1,the ratio of manure to corn straw was 1. 86 : 1 and TS was 11%.
Consequently, the optimal technological conditions were confirmed: The ratio of pig dung to cow dung as
1.06 : 1,the ratio of manure to corn straw was 2. 94 ¢ 1 and TS was 10. 68%. [Conclusion] We obtained
the optimal technological parameters for anaerobic fermentation of mixed raw materials with pig manure,
cow manure and corn straw. Under optimal conditions,the cumulative biogas yield was up to 17 170 mL.
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Table 1 Basic characteristics of pig manure,cow dung and corn straw used in anaerobic fermentation
JEUEE e/ (g kg™ Ao/ (g kgD WAL T/ (gekg D)
Material Carbon content Nitrogen content C/N Total solid
¥ 2% Pig manure 342.2 12. 31 210.1
4% Cow dung 339.1 26.70 134. 2
T A FEFF Corn straw 365.9 65. 34 852. 3
MY Inoculums 350.9 20. 40 78.7
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Fig.1 Controllable constant temperature anaerobic fermentation device

1. Temperature controlling box;2. Temperature sensor;3. Heating wire;4. Fermentor;

5. Water thermostat system;6. Biogas-collecting bottle; 7. Measuring cylinder
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Fig. 4 Effect of cumulative biogas yield on the

mass fraction of total solid
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Table 2 Correspondence between actual values and coded values of various factors of BBD

A8 [H 2 Arguments

e TEAEEE S PN TR AT 1L ) R B0/ 7,
Pig dung to cow dung ratio Manure to corn straw ratio TS
—1 1:2 4:1 7
0 1:1 1.86 1 11
21 1:1 15
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Table 3 Effect of different factors on cumulative gas production of anaerobic fermentation of

mixture with pig dung,cow dung and corn straw

WA WA E IR A LB FEAT I S AR T k4 K ER A A/ mL
Run Pig dung to cow dung ratio = Manure to corn straw ratio TS Cumulative biogas yield
1 —1 0 —1 12 496
2 0 —1 1 13 010
3 —1 1 0 9 094
4 1 1 0 10 569
5 0 0 0 16 419
6 —1 0 1 7 679
7 0 0 0 16 583
8 0 —1 —1 13 190
9 0 1 1 5498
10 1 0 1 10 270
11 1 0 —1 11 710
12 1 —1 0 15 510
13 0 0 0 15 940
14 0 0 0 16 300
15 0 0 0 16 520
16 —1 —1 0 14 650
17 0 1 —1 9 929
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Levels of pig dung-cow dung ratio
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Surface chart and contour of different combinations of factors influencing cumulative gas production of

anaerobic fermentation of mixture with pig dung,cow dung and corn straw
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