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Effects of Plastic and Straw Bulking Agents on Swine Manure Composting

Wang Yongjiang Huang Guangqun Han Lujia Zhang Angqi  Ge Jinyi
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; In order to study the effects of plastic bulking agents on processing of swine manure
composting, three parallel composting experiments were conducted with laboratory scale composting
reactors. Same amount of swine manure was mixed with equal volume of wheat straw or plastic bulking
agents. Temperature, oxygen concentration, moisture content, volatile solid content, soluble
carbohydrate content, cellulose content, crude fat content and crude protein content were monitored and
recorded respectively. Mathematical models were employed to detect changing of free space and its effect
on composting substrate decomposition. According to the results of composting experiments, temperature
of composting pile using wheat straw as bulking agents raised faster than the one with plastic bulking
agents at the beginning of the composting. Meanwhile wheat straw bulking agents showed better
performance on water holding capacity. However, plastic bulking agents was better at keeping free air
space of the whole composting pile.
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Fig.1 Schematic diagram of reactor system
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Tab.1 Initial conditions of composting experiments

WA A AbEE 1 Qb3 2 LbF 3
Azt % 57.3 61.4 60.9
S /L (min-kg) 0.40/.03. 5/ 0. 40/.03. 5/ 0. i)/_oé 5/
FIKES % 68. 4 69.3 69.2
LA R A T 53R % 86. 2 86. 1 86.2
pH {8 7.49 7.51 7.51
/g cm 3 0.32 0.34 0.34

1.4 KEH*
1.4.1 0ESHTITE

B KRR A LT 5 000 3 1) ol FH A
TR A A2 B 38 Ao A T f 5 A
PRBRA A 56 5 ZR A 420 A 2] K I R DS o
B 2 J5 % H Retsch ZM100 BUBEXEE 1 0. 5 mm i
KR J5 A TR 10 KRR T 2 4 22 R mT s A e DU
i, ME A A Foss Kjeltee 2300 1P [ 52 204N
FE 5 MLIR 7 >R FH R R A B0 5 (Foss Soxtex 2050
AU s A7 42 B0 R FH R YR VR IR 21 435, {1 Foss
Fibertee 2010 #YZF 4 22 I 5 A 7 5 WT 5 PR 0 DU
FE K FH R B AR {89 ( SHIMADZU UV — 2550
Ay,

Rk J3E 0 SR P U B 4 2% (4R FBBHL, PT100 %)
D e B w NS R D B R N SR T D R Ry
MR 6 A0 ] DT85 T 4 % 4 - [R) I SR 4E
3 2L AR A T S 7 7 P 5 RN A1 5 A 5 1 R 5 HE A
SN R AR BOR H OMS — B 28 40/ A5 )%
AR IR N i b 5 AR A A
SR BO I (1) S SR EU R
RK — 1650 SR 511 E
1.4.2  FLBRARAM Tk

ML Hp A B SR = I T L A
2 SR ) AR 8 P (T A P s ok e HE AR
R 700 A R K SR AN T S HE R A FLIRR R R )



160 P A R = 4

R 5 K AR B A AR S S MO 5 A B ey
AN

mSVIl m( 1 - Sﬂl )
F_LWQQ_ Vs, (D
1 VS 1 - VS
¢ ¢ + ¢, (2)

Arpr Vb T A TR S, %
G —HERH AR
G,— R RS MR B, 2 1. 01
G —— IR X 2 i, 2 2. 51
m——H R T g
V—HERH AR em?
8,—KMEE o/cm’
S, —HE kS AR SR, %

I SEUHE P 3 R v I A AL P R A LK 43 26
RANHERERE K S5 44 1 AR 16| HE 1A B st AR
WA HE AL (Y A AT 2 A8k, Pl T A B A
R Ty DN o, MM Ao R v M A 5t A R A AR 26 v

oo U [l )=y # e5k
m=my(1 -z,t) (3)
V=V,(1 -2,0) (4)

K m—HERI IR B, g

Vo—HERI IR R, om’
——HEAL AT ], d
z, — R R A o/ (- d)

2, —HERFAA R BUR G  em®/ (em® - d)

1.4.3  FLBRFXIAT AL R 1) 5 i 2R 4K

H T HE AR A ) B K e R EE ) RS
MFERT , F R 2 2 bt ME AR 9 EA T R £k, AT
S RS R DR 1 £ i B R A WL SR %) e S R A
PP, Haug ™) 48 H [ 25 Sk S5 i 75 HIL TR W4 A 11
TR FE AT R IR B 3 ah LA T A
FH 25 OO A ISR A %) 52 ) 3R 45007 2

1

kp = “BETFA3.445 (5)
K b, —— A H A SO 3 SR ) 5 T R BN, B
M 0 ~1
2 FRMTE

2.1 BE

Uk 5 2 S R HENE 5 2 rh il A 0 sl e ) A AL
R R — N EE RS B2 N
3 ZHHENE A B ) 3 B AR Ak it 2k, 45 A 3 IR R AR Ak
I T W5 R | R R AR 5 HE A
AR FEHENE W46 B BE A H IR R LA 2212, 1T fg
2 PRI SRy 5 M IS Ak 3L 28 19400 s 1R AT, 4 ol 1 R

)/
K2 REEAE L
Fig.2 Curves of substrate temperatures
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Fig.3 Curves of oxygen content
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Fig.5 Curves of volatile solids content
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