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1
C/N 1% pH 1% TN/% TP/% TK/%
13.92+0.47  66.33£0.27  8.32+0.02  77.81£0.02  2.76+0.10  5.20+026  0.72+0.06
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27.88£0.31  67.01+0.36 - 9.53£0.01  1.39£0.01  0.44+0.18  2.83+0.07
2 Box-Behnken kg
-1 0 1
x) 7.5 8.75 10
(Xs) 4.5 6.25 8
(X3) 3 4 5
3 Box-Behnken
X X, X, F
T1 -1 -1 0 0.72
! v -1 0 -1 -83.63
1.3 T3 0 -1 -1 -21.40
( 2 3), T4 0 0 0 41.59
X1 X X , -1 T5 0 1 1 41.70
01 , T6 1 -1 0 -25.46
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Behnken 13 ( T1~T13), T8 -1 1 0 -16.52
63% ’ T9 -1 0 1 112.12
0.1~0.2 m’(min-m’)", T10 0 -1 1 140.33
30d. , T11 0 1 -1 -28.40
T12 1 0 1 -76.52
’ Ti3 1 1 0 45.40
1.4 15
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1~3d T8 50 5d, , ,
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0 5 10 15 20 25 30 g
Ha)d TS 8.52+0.07 2.69+0.06 107
700 T6  8.64+0.00°  2.13+0.09" 250
6 »§ \ ®) T7  7.65£0.00%%  1.65+0.10% 208 %
y \ £ bdgh acdh
5oL . TS 8.67£0.02 2.38+0.05"% 349
Q40 . "‘ .\;‘ES&: ey T9 8.77£0.04 %" 2.51+0.05 " 112
23 - :.N P presass TI0  8.77+0.11%€ 2 .57+0.15% 40
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p 0078 ’ TS 11.720.08" 52.89+0.45" 8.81 cdh
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Optimization of raw material ratio for aerobic fermentation of biogas residue

ZHENG Shengwei' >, ZHANG Xi**, MENG Haibo™*, SHEN Yujun*’, DONG Shanshan®*, CAI Lu""
( 1.School of Civil and Environmental Engineering, Ningbo University, Ningbo 315211, China;
2.Institute of Energy and Environmental Protection, Chinese Academy of Agricultural Engineering Planning & Design, Beijing
100125, China; 3.Key Laboratory of Technology and Model for Cyclic Utilization from Agricultural Resources,
Ministry of Agriculture and Rural Affairs, Beijing 100125, China )

Abstract: To optimize the ratio of raw materials for aerobic fermentation, in which the biogas residue is the
main ingredient, the Box-Behnken design of Response and PCA are used to analyze the organic matter content,
C/N, pH value, moisture content, £4/E6 and seed germination index (GI) of the aerobic fermentation products.
The optimal mixture ratio of aerobic fermentation raw materials with biogas residue, pig manure and straw is
obtained by RSM. The results show that 9 products last in thermophilic phase for 5~7 days. The moisture content
of products range from 20% to 58%, C/N from 11.85 to 16.52, the organic matter contents from 46.34% to
59.94%, the E4/E6 from 1.65 to 2.83, the GI of 11 products are all greater than 85%, suggesting that these
products have reached the high maturity level and no phytotoxicity is found in them. Response surface analysis
indicates that, with biogas residue as the main raw material, the optimum ratio for aerobic fermentation is
identified to be: biogas residue: pig manure: straw = 8:4.5:5. The error between the measured results and the
predicted values is 4.77%. As such it may come to the conclusion that RSM can be used to optimize the raw
material ratio and the optimum ratio is applicable.

K ey words: biogas residue; aerobic fermentation; raw material ratio; response surface methodology



