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Effects of rice husk biochar pyrolyzed at different temperatures on compost maturity and greenhouse gas
emissions of sheep manure

WANG Haihou, LU Zhiwei, JIN Meijuan, SHEN Yuan, TAO Yueyue, ZHOU Xinwei, SHI Linlin, LI Ru, LU Changying

(Taihu Research Institute of Agricultural Sciences/National Soil Quality Observation and Experimental Station in Xiangcheng, Suzhou
215100, China)

Abstract: In order to optimize the technical parameters of synergistic decomposition of sheep manure compost and greenhouse gas
emission reduction, rice husk biochar pyrolyzed under two different temperatures were used as compost auxiliary material mixed with sheep
manure and edible fungus residues. A 43—day compost experiment was conducted using three treatments. A mixture of sheep dung and
edible fungus residues, with a mass ratio of 9: 1, was used as the preparation material. This was treated with BC450 and BC650 by adding
rice husk biochar pyrolyzed at 450 °C and 650 °C, respectively, accounting for 15% of the mass of the compost preparation material. Non—
pyrolyzed rice husks with the same volume as rice husk biochar were added to the preparation material for CK treatment. The dynamics of
compost temperature, maturation indexes (NH;=N/NO3;—=N, EC value, and seed germination index ), and greenhouse gas emissions (CH.,
CO:, and N,O) were monitored, and the synergic effects of rice husk biochar pyrolyzed at different temperatures on compost maturation and

greenhouse gas emission reduction were analyzed. The results showed that the addition of rice husk biochars pyrolyzed at 450 °C and
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650 °C shortened the time required for NH;=N/NO; =N, T value, EC, and seed germination index to reach the recommended values for

mature compost. Compared with CK treatment, the decomposition cycles of BC450 and BC650 treatments were shorter by 15.0% and

32.5%, respectively. After sheep manure was stored for 43 days, the comprehensive greenhouse effects of BC450 and BC650 treatments

were significantly decreased by 6.56% and 24.36%, respectively, compared with CK treatment. Furthermore, the comprehensive

greenhouse effect of the BC650 treatment was significantly decreased by 19.05% compared with the BC450 treatment (P<0.05). The

addition of rice husk biochar has a synergistic effect on the composting maturity of sheep manure and emission reduction of greenhouse

gases. It is suggested that rice husk biochar prepared at 650 °C is more beneficial.

Keywords : biochar; pyrolysis temperature; sheep manure; compost; maturity; greenhouse gas
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Table 1 Properties of composting materials

IR R KR pH{E A pEY3 TRA L

Test material Moisture content/% pH value Total N content/% Total C content/% C/N ratio

EcE 74.5+1.1 7.50+0.2 2.18+0.06 36.2+1.6 16.6+1.3

£ 41.9+0.7 6.90+0.1 0.98+0.05 50.6+0.8 51.6+0.9

ot 12.620.5 7.2020.2 0.89+0.02 453=1.1 50.8+1.1

450 CHiRAE A 4.120.2 8.70+0.1 0.83+0.05 56.220.5 67.7+1.5
650 CHE M FE7E A= W e 3.00.3 9.40+0.4 0.62+0.04 48.5+0.8 78.2+0.9
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Table 2 Accumulation time of high temperature of sheep manure compost and the changes of accumulated temperature

of compost in each period

Qb3 WIIE 55 CHE[A] Days heating =55 “CH}[A] Days of temperature

HEAE AR Accumulated temperature (x10°°C+h)

Treatment up to 55 C for the first time/d higher than >55 “C/d 1~6d 7-15d 16~24 d 25~34 d 35~43 d
CK 8.33+0.58a 31.00+0.05a 0.44+0.02¢  0.94+0.02¢  1.07+£0.01a 1.14+0.08a 0.87+0.01a
BC450 6.67+1.16b 15.33+2.52¢ 0.49+0.01b  0.98+0.01b  0.87+0.01b  0.90+0.03b  0.77+0.02b
BC650 3.66+0.58¢ 21.33+0.58b 0.57+£0.01a  1.01+0.02a  0.89+0.02b 0.89+0.01b  0.66+0.02¢

AR RNG PR ER AL BE22 53K 0.05 2.3 7KF , Duncan i, T [

Note: Different lowercase letters represent different treatment differences up to 0.05 significant level, Duncan method, the same below.
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Figure 1 Dynamic changes of NH;~N/NO;-N(a) and T values(b) in sheep manure compost
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Figure 2 Dynamic changes of EC value(a) and seed germination index(b) of sheep manure compost
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Figure 3 Dynamic changes of CH, emission rate(a) and emission accumulation(b) during sheep manure composting
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Figure 4 Dynamic changes of CO, emission rate(a) and emission accumulation(b) during sheep manure composting
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Figure 5 Dynamic changes of N,O emission rate(a) and emission accumulation(b) during sheep manure composting
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Table 3 Different greenhouse gas emissions in sheep manure composting process are equivalent to CO, equivalent and their proportion

Al g AR AR A O, it A il A AR 25 T 2 200 B L 4]

HENEASE] Composting time/d

Qb ; ﬁ%{&%%’(!ﬂ Each greenhouse gas emission is equivalent to CO> Proportion of each greenhouse gas emission to the overall
Treatment Total greenhogse equivalent/(g-kg™) warming potential/%
effect/(g-kg”) CH (60] N>O CH co N,O
4 2 2 4 2 2!

CK 37.52+1.12a 9.15+1.06a 24.05+0.26a 4.32+0.23b 24.34+2.21a 64.14+2.17a 11.51+0.41b
BC450 35.06+1.21b 7.01+0.39b 19.86+0.95b 8.18+0.68a 20.04+1.83b 56.64+0.83h 23.32+1.21ab
BC650 28.38+1.17¢ 3.74+0.61c 17.32+0.39¢ 7.32+0.79a 13.14+1.75¢ 61.11+3.41ab 25.75+1.77a
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Figure 6 Dynamic changes of comprehensive greenhouse effect in

sheep manure composting process
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