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Tab.1 Characteristics of raw materials
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Ay 7.39 4.49 60. 83
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AR (20 H) 96. 84 83. 40 86. 12
AR (40 H) 97. 00 82. 88 85.45
MR (60 B)  97.03 83. 02 85.56
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Fig.1 Device of anaerobic digestion
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Fig.2 Characteristics of biogas production
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Tab.3 Results of L, (3’) orthogonal design
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Tab.4 Analysis of variance
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Fig.3 Relation between factor and index



232 & Ak Bl B ¥ iR

2014 4

2.3 REHELBREE

PRAH AT G BHERF PR IR 5 B o g 41 A
X 2 DR AT A J R 4 I S o RO 4
P [ AR J5T 23 BT W S A ) A L L T A A
A 25 1T I e 3 % SRR AR B T 0 L 0
A A 9y e T AR 9 0 2 IR 40T AL, 3
T3 AR A A A IR EH AL BT pHL {4 5 1
() pH (B G EEIA o BRI 2. 5% A=W e R A 5. 0% 4
Wy X 0 2 T SRR [ A R A e i A
fip BN R, “H R TINT. 5% 49 5k

x5 REHWATERREEE
Tab.5 Characteristics of materials before and

after anaerobic digestion
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Orthogonal Experiment on Biogas Production Characteristics
of Chicken Manure with Biochar

Pan Junting'?  Qiu Ling"?> A. A. M. Hassanein'®  Gao Tianlei>* Liang Yong'”’
(1. College of Mechanical and Electronic Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China

2. Northwest Research Center of Rural Renewable Energy Exploitation and Utilization of M. O. A, Northwest A&F University, Yangling,

Shaanxi 712100, China 3. College of Mechanical and Electronic Engineering, Suze Canal University, Ismailia 41522, Egypt
4. College of Agronomy, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract: An L,(3") of orthogonal experiment on batch anaerobic digestions was conducted in order to
investigate the effects to biogas production characteristics by adding biochar in anaerobic digestion of
chicken manure under the mesospheric condition (35 +1)°C. The effects of the three factors including
biochar concentration, inoculums concentration and biochar thickness on biogas production characteristics
were determined. The optimal combination of these three factors was achieved. The results showed that
the factors affect biogas production from highest to lowest were biochar concentration ( very significant) ,
biochar thickness ( not significant ), and inoculums concentration ( not significant ). The effect of
thickness of biochar to methane contents achieved a very significant level.

Key words: Biochar  Chicken manure  Anaerobic digestion  Biogas characteristics  Orthogonal

experiments



