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Effects Analysis of Free Airspace to Pig Slurry Wheat Straw
Aerobic Composting in Laboratory Reactor
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(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract

To study the effects of different initial free airspaces ( Fas) on pig slurry-wheat straw reactor scale
composting, three levels of Fas (56.70% ,62.67% ,68.36% ) were obtained by mixing pig slurry and
wheat straw with the same mass ratio (1:0.086) but in different wheat straw sizes (0 ~1 cm, 2 ~5 cm,
7 em). Oxygen concentration and temperature were monitored by sensors during the whole composting
period, while moisture and volatile solid (VS) content were checked by chemical analysis method at the
end of composting. In addition, a Monod form model was employed to simulate VS content during
composting period. According to the results of composting test, changes of oxygen concentration,
temperature, moisture and VS based on different initial Fas levels were respectively clearly different;
effects of bulking agent sizes on mixture structure were apparent.
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Tab.1 Physicochemical properties and ratio

of raw materials

Fidt AR RS AR KB VS B

R} A L
/kg /% DB/ % RN SR %
¥ 4.60 72.74  27.26 15.83  84.17  12.6

FRE 0.40  3.20 96. 80 6.13 93. 87 102.3

FEl 4 0. 18 ~0.42 L/ (min-kg) "™, % At JE 1 2 %
7 378 IR 3 < - TR (0 ~ 0.5 d) 0.3 L/ (min-kg) ,
EE (0.5 ~2.5d)0.4 L/(min - kg), I M
(2.5~14d)0.2 L/(min-kg) , 38 K5 =X % 2L 58
Mo 3 2H AR 56 190 B S 1 B 2 2.
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Tab.2 Initial conditions of composting experiments

B b 25 Ak AT AEPE 2 Qb33

Fas/ % 56.70 62. 67 68.36

i X2/ Le (min-kg) =" 0.3/0.4/0.2 0.3/0.4/0.2 0.3/0.4/0.2

K % 66. 80 66. 10 66. 04
VS 450/ % 86. 06 86. 07 86. 08
A 15.27 15.54 15. 88
B /geem 3 0.42 0.36 0.31
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Fig.2 Curves of substrate temperature with different

initial values of free airspace
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Fig.3 Curves of oxygen content with different

initial values of free airspace
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Tab.3 Profiles of VS conversion and moisture content

with different initial values of free airspace

ARBLT7A FIEKA OREKER H VS FE K VS &
A3 1 0. 668 0.617 0. 861 0. 833
b3 2 0. 661 0. 590 0. 861 0. 795
Ab#4 3 0. 660 0. 609 0. 861 0. 851
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Tab.4 Statistics results of fitting models
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