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Pig Slurry-wheat Straw Reactor
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Abstract

To study the effects of different parameters such as initial C/N ratio, aeration rate and initial
water content on volatile solid reduction, relative heat generation Hgi and the continue time ¢ of the
compost temperature above 50°C during pig slurry-wheat straw composting, the successive single
factor composting tests and the orthogonal composting tests were carried out to optimize the
composting process, respectively. The dry wheat straw was chosen as bulking agent, successively
single factor composting tests were conducted on with the initial C/N ratio of 20, 25, 30 and 35, with
the aeration rate of 0.18, 0.26, 0.34 and 0.42 L/(min-kg), and with the initial water content of
55%, 60% , 65% and 70% , respectively. Based on the single factor tests, the orthogonal composting
tests of Lo(3*) were designed. The experimental results showed that the initial C/N ratio had obvious
influence on volatile solid reduction rate » and Hpg, especially on ¢, but the aeration rate and water
content had not. According to the results of orthogonal composting tests, the optimal parameters for
pig slurry-wheat straw composting were obtained as the initial C/N ratio of 20, the aeration rate of
0.34 L/(min-kg) and the initial water content of 65% .

Key words Pig slurry-wheat straw reactor, Aerobic composting, Optimization of initial
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Tab.1 Design of orthogonal tests

oW HIGH F

5 A RGHEH /L (mintkg) "1 BIKE/%
1 20 0.18 55
2 20 0.26 60
3 20 0.34 65
4 25 0.26 55
5 25 0.34 60
6 25 0.18 65
7 30 0.34 55
8 30 0.18 60
9 30 0.26 65
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Tab.2 Characteristics of fresh pig slurry and wheat straw
RN RE A K K5y CIEZ.-a e J5Yi3 BA

Jrik S St /% /% TS VR VP OV
i 25.23 74.77 25.33 74.67 37.72 2.55 14.79

TRA L | 29.85 70.15 25.78 74.22 37.00 2.01 18.41
FR 96.75 3.25 6.91 93.09 40.89 0.465 85.43

el 25.40 74.60 23.05 76.95 38.73 2.84 13.64

iR GE R el 32.03 67.97 25.00 75.00 37.69 2.45 15.37
HZ 96.75 3.25 6.91 93.09 40.15 0.47 85.43

et 28.04 71.96 30.14 69.86 35.04 1.585 22.11

& il 29.45 70.55 38.60 61.40 30.48 1.96 15.55
R 96.54 3.46 6.67 93.33 41.90 0.415 100.96

il 31.00 69.00 32.95 67.05 34.00 1.70 20.00

el 31.23 68.77 35.00 65.00 32.29 1.43 22.58

EXTR il 30.00 70.00 30.21 69.79 34.89 1.74 19.84
F A 99.00 1.00 6.67 93.33 41.90 0.60 67.00
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Tab.3 Results of orthogonal tests

- USRS g 2R
e WA R K i Hy t
B /L-(minkg) ' /% /% sCd A
120 0.18 S5 29.3  265.5 5.5
220 0.26 60 323 2393 5.3
3020 0.34 65 36.2 248.1 5.0
4 25 0.26 55 22.7  207.7 5.0
525 0.34 60  27.4 138.6 4.2
6 25 0.18 65 27.7 131.2 4.4
730 0.34 55 23.9  103.2 4.1
8 30 0.18 60 252 1054 4.0
9 30 0.26 65 239 106.4 4.4
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Tab.4 ANOVA analysis on orthogonal tests

Eistun Ty 22K S5 A A B ¥1J5 F i p1H B E M
WG A L 115.34 2 57.67 44.78 0.02 [TE S
37 Rk % 12.55 2 6.27 4.87 0.17 NTE
7 L) Gy &S 25.67 2 12.83 9.97 0.09 ENTES
R 2.58 2 1.29
¥ | 156.14 8
VIR IR A L 32 667.54 2 16 333.77 25.39 0.04 e
3 Rk 756.98 2 378.49 0.59 0.63 ENTE S
Hg WG 7K 2 1877.76 2 938.88 1.46 0.41 ENGES
w2 1286.78 2 643.39
¥ il 36 589.05 8
VIR AL 1.88 2 0.94 121.00 0.01 B
BIARY S 0.33 2 0.16 21.14 0.05 W
¢ WILh B kR 0.22 2 0.11 13.86 0.07 ENTES
R 0.02 2 0.01
oyl 2.44 8
3 B (2) IEAZ RS R WY, W46 0k A L X HENE L 78 9
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