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Table 1 Chemical and physical characteristics of the

substrates for the mixed anaerobic fermentation

ZHL IKREFEFF M
SAEAR(TS) B i /% 73.23 2235
PER PR EIR (VS) & 5/% 60.21 16.23
MA(TN) & #/g-kg 432 17.26
MAHLR(TOC) & /g kg™ 362.00 230.26
SR (TP) & /g kg™ 0.23 1.62
Y TR % 2125
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Fig.1 The experimental device for the mixed

anaerobic fermentation
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Table 2 Experimental design of anaerobic fermentation for

methane production using biochar composite carriers

4 kM ik MEORE RSFF EEE 1 K

Mg g/L g g g mL
NAIl 0.30 60 60 80 1000
NA2 B 0.90 60 60 80 1000
NA3 10 S 1.50 60 60 80 1000
NA4 2.10 60 60 80 1000
NAS5 2.70 60 60 80 1000
F1 0.15 60 60 80 1000
2 0.35 60 60 80 1000
F3 10 JEREER  0.55 60 60 80 1000
F4 0.75 60 60 80 1000
F5 0.95 60 60 80 1000
Tl 0.25 60 60 80 1000
T2 0.75 60 60 80 1000
T3 10 i 20 1.25 60 60 80 1000
T4 1.75 60 60 80 1000
T5 225 60 60 80 1000
CK 60 60 80 1000
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Fig.2 Effect of biochar composite carrier on the gas production of the rice straw—pig manure mixed systems with
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the anaerobic fermentation process
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Fig.3 Effects of biochar loaded catalytic regulators on the cumulative gas production and cumulative methane production in

rice strew anaerobic fermentation systems
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Table 3 Effect of biochar composite carrier on straw degradation

AbEg AP
% Ff%1%
NA1 13.42+1.94® 35.67£10.48"
NA2 12.94+0.42 35.70+2.19%
NA3 11.31+0.43" 44.59+2.75°
NA4 13.94+0.46° 32.78+2.03%
NAS 14.94+0.75* 27.99+4.49"
F1 13.36+0.13° 36.66+1.12"
F2 12.830.08° 39.6120.03*
F3 12.50+0.17% 41.27+0.48*
F4 11.78+0.59" 40.98+0.56*
F5 12.94+0.79* 34.73+1.43°
T1 13.44+0.10* 33.31+0.65¢
T2 12.33+0.17" 39.27+0.59"
T3 11.500.08° 43.48+0.97°
T4 11.17+0.08¢ 44.84+0.53*
TS 11.00+0.22¢ 44.78+1.37*
NA g 13.31+1.50" 35.29+7.25%
F sy 12.68+0.67" 38.57+2.76*
T s 11.89+0.94°¢ 41.13+4.63*
CK 14.92+0.08* 27.67+0.70"

/%
13.95+0.42*
10.46+0.14
9.73+0.21"
13.18+0.57"
14.37£0.05*
14.65+0.05*
14.65£0.15
14.46£0.15
9.0420.19°
10.25+0.49"
11.2740.19*
10.68+0.25"
10.24+0.08
10.18+0.09°
8.650.16"
12.34£1.97
12.61£2.55"
10.21£0.91%
1436+0.11*

TR VNG
FEAEE 1% /% FEA /%
28.73+1.05¢ 11.08+1.20° 22.44+1.07°
48.88+0.92" 11.00+0.42* 19.80+3.18"
51.96x1.29° 10.94+0.32* 18.32+2.96"
34.61+2.81° 11.99+0.25° 14.68+1.21"
28.37+0.42¢ 12.06+0.07* 16.13+£1.32"
24.37+0.74¢ 11.15+0.55* 22.44+1.66"
23.84+1.75¢ 11.09+0.79° 22.50+0.92"
24.71+0.47¢ 11.04+0.89° 22.47+1.82"
55.67+1.26" 10.30£0.31* 23.65+1.11"
49.42+2 81" 10.00+0.43* 27.97+2.92°
44.58+1.25° 10.95+0.09* 21.30+0.83"
47.12+1.10° 10.81+0.46" 21.05+0.98"
48.88+0.77" 10.45+0.76® 23.05+1.37"
48.59+0.54" 9.78+0.24" 28.36+2.00"
57.06+0.99* 9.64+0.05" 28.32+0.56"
38.62+10.44"" 11.41+0.72%¢ 18.23+3.34"
35.99+14.53" 10.71+0.72% 23.73+2.70*
49.21+4 41" 10.33+0.65°¢ 24.35+3.58"
27.99+0.77" 11.59+0.26" 19.95+2.13"
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Effect of biochar composite carrier on methane production from
the mixed anaerobic fermentation of rice straw—pig manure

Hua Ruilin', Chen Fangqing', Huang Yongwen’, Liu Yangyun®, Li Zeyu’
(1.Hubei International Scientific and Technological Cooperation Center of Ecological Conservation and Management
in Three Gorges Area, China Three Gorges University, Yichang 443002, China; 2.Hubei Zhengjiang Environmental
Science and Technology Co.,Ltd., Yichang 443002, China; 3.Yichang Water and Soil Pollution Prevention and
Management Center, Bureau of Ecology and Environment, Yichang 443002, China)

Abstract: In this paper, biochar composite carrier was constructed by using biochar loaded with
different concentrations of sodium bicarbonate, humic acid, Tween 20 and other catalytic
regulators, and each composite carrier was added to the rice stub—pig manure mixed anaerobic
fermentation system for anaerobic fermentation. By measuring the gas production, methane
production and the degradation rate of straw lignocellulose of each treatment, the role of biochar
composite carrier on methane production in mixed anaerobic fermentation and straw degradation
was revealed. The results show that the biochar composite carrier can increase the peak value of
methane production and shorten the time of peak value of methane production. Biochar composite
carriers can significantly increase the cumulative gas production and the cumulative methane
production of anaerobic fermentation systems, with the best effect of biochar—loaded Tween 20,
followed by biochar—loaded humic acid and biochar—loaded sodium bicarbonate. Compared with
the control group, the gas production and the methane production of biochar loaded Tween 20
treatment increased by 23.18% and 62.20% , respectively. In each treatment, the degradation
degree of straw was the highest in biochar loaded Tween 20 treatment, followed by biochar—loaded
humic acid, biochar —loaded sodium bicarbonate and control group. The optimal loading
concentrations of Tween 20, humic acid and sodium bicarbonate were 2.25, 075, 2.10 g/L,
respectively.

Keywords: field mixed anaerobic fermentation; catalytic regulator; biochar; composite carrier;

methane
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