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Optimum Ventilation Rates for Pig Carcass Composting

SHANG Bin, TAO Xiu—ping, DONG Hong-min", GUO Dong-po, HAO Feng-pei, HUANG Wen—qiang, WANG Yue

(Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences/Key Lab of Energy
Conservation and Waster Treatment of Agricultural Structures, Ministry of Agriculture, Beijing 100081, China )

Abstract ; The conventional disposal of dead animal carcasses is land burial in China. However, it poses a potential contamination risk to
groundwater at burial sites. Composting carcasses not only greatly reduces the volume and mass of the wastes, but also destroys pathogens.
Ventilation is a key factor influencing the composting efficiency. Here an experiment was conducted using composting bins to determine the
optimum ventilation rate of dead pig composting. The dimensions of the composting bin were 1 m(length)x1 m(width)x1 m(height ). Three
ventilation rates of 100 L+min™+m=, 80 L+min~'+m™ and 60 L+min™'+m=, designated respectively as treatment 1, 2, and 3, were designed
with 3 replicate composting bins each treatment. Dead pigs with a total weight of 57.7~58.5 kg were put in the center of each bin containing
mixture of corn stalks and pig manure. The composts obtained under average daily temperature over 55 C for 45 d, 35 d, and 43 d for treat—
ment 1, 2 and 3, respectively, met the national standard. The degradation rates (wet basis) of dead pigs after 46 d fermentation were (95.6x
1.1)%, (94.622.2)% and (96.2+1.5)% for treatment 1, 2 and 3, respectively, with no significant differences observed among treatments.
At the end of composting, the composts contained fecal coliform of 3 MPN - g™, pH of 8.3 to 8.4, and organic matter(dry base ) ranging be—
tween 45.5% and 51.1%. All values satisfied the China National Standards for Organic Fertilizer. The ventilation rate of 60 L-min™"-m™~ for
dead pig composting is recommended.

Keywords: aerobic compost; harmless disposal; carcass; resource utilization
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Table 1 Initial properties of materials used for composting
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Figure 1 Sketch diagram of composting bin
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Table 2 Amount of dead pigs, pig manure and corn stalk used in different treatments
s WIUGAERE LN GE S WIUGFEFT
Jit/kg 7 SR Hf5/% Fitlkg HEEL LA/ % it /kg iSRG 5%
1 58.5+0.2a 8.6+0.0a 565.1£0.0a 83.6+0.0a 52.4+0.0a 7.8+0.0a
2 58.2+0.1a 8.6+0.0a 565.1£0.0a 83.6+0.0a 52.4+0.0a 7.8+0.0a
3 57.7+0.7a 8.6x0.1a 565.1+0.0a 83.7+0.1a 52.4+0.0a 7.8+0.0a

T« [R5 oA ) N 5 B A i) 22 S AN 0 38, AN ) 5 B A B 22 S {2, P<0.05,n=3, T [l

Note : Different lower—case letters indicate significant differences at P<0.05,n=3. The same below.
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Figure 2 Changes in temperature in three treatments during

dead pig composting
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Table 3 Mean weights(wet basis) of dead pigs in

different treatments

GRE e 5 32 d(FIHE) %546 d(Z5H)
Biitlkg  BEER%  Fiilkg  FEBE%
1 585:02a 17.1224a 70.7+41la  2.6:0.6a  95.6zl.1a
2 582+0.1a 17.2#32a 70.5s£5.6a 32:+13a  94.6+2.2a
3 577#07a 17.2#5.1a  70.3#8.6a  22+09a  96.2%1.5a
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Table 4 Population of fecal coliform in dead pigs and

composting mixture

S J I FREBUMPN -
ST a d

FEE PR 22
0 d(3t3%) 780 320
0 d($&3%) 940 277
10 dGREREIR G 9) 538 400
46 dCHEEIRAY) 3 0

R IR, 5532 d BIMERTALBE 1 05 KRR
38.4% LT 2 (S 7K Ny 35.7% , AL BR 3 &K Ky
52.5%, ALFE 1T REIR R AL B 3 fie/h B K
R R AR R . WP IEHEAE AR A T, T
Bt X RN FE K 4y, RIS ZE A, b FE 1 RN
38.2%, KbBE 2 KA 44.3%, KB 3 HIKFER
55.2% , =R R (1] 3a) . AR AR KOE B &
IKFLE 50%~60% ,{H NY 525—201245 HLIEARL) Xt
AHUIER= i S KRR NT 30%. Rt , HEREAI 3 AT
PG 2R XK, DUFIE A A K B 7k 4, 31
HERE S5 8 P AR SEA i oe 7T LA X4 a X3
AR ATCHE JE ™= it 1) B 7K 2%

3 41 AbFRY pH A 75 R 56 1 A v AR AR 1 L L
FHIED, TFhR i e AR kLY pH (N 7.2 A£47,10 d
JE¥TH R R 8.5 AAv, ZIRHAMRIFLE 8.0~8.5 L
P HEREZE SR pH (B R 8.4l 3b), A8 fk B[]
38 HE B pH. (B AE AL AR RS-0, HERE P~ & pH {EiH 2
NY 525—2012{ A HLIERI T EEK .

HERE A AR R A LA il — R Ak K
PR AR KA A4 . HERRFEAR B B, 5 WA A WL
JE U ey AR A AL A AR T SRR 0 A i A DL
NI R G, 00 ME R A A DL B
O3 fift AR AR AR, [RIERE BE A [ A 5 138 o0 A
BT AMERE A AL & 2 SO /ME T (B 3e). HE
NESE S, 3 AL BRA ML & (58 ) 73 31k 45.5%
49.0%F1 51.1%, Ui B ML 7 12 3238 X2 ), 38 X
R, AL 5 NI

EEJEHENE SR A B E bR 2 —, HENERIGR By
B EAKEMNIER , S EOE I 2R & A Bk, bl
BRI T, R A (P2 i b o, AR S ot
3 HALFRE & BN 2.9% .2.2%H1 2.3% ., 1% 2
F T T BRI R 4 T BRI, B AU
Xof S e LT BE A i TR R TR A RO R
HEAHE R 5 55 B AR,



2014 ££ 10 A Wk, A5 U HENE b FILE KR AL AR 2051
90y P 10.0
20 r (a)75 /K3 Water content EHE Ik (b)pH fi pH value
70«*. [ 95+
60:‘““"*- T |
g O | S o0r
F os0p IEmsT a | .
% { =" | - = 8.5¢f Ry | .-\.:.l-'E_-'_:ﬂ'""---'-'.'.::-\.-_.\_.\_ I
& 405 i e : B ‘T I -~ﬂ
30;' + + 8.0;“ bl +
20t 1
| I | #
10; 7.%
0 0 10 20 30 40 50 7'00 10 20 30 40 50
HE R a]/d HEAC R A /d
70 r 5 r e .
| (c)BHLIF Organic matter | (d)4% Total nitrogen T
60z T 301 ]
g ¥ 5 25| T =" 1
50 t e 2 i o
X | - * - s o T S Izl ]
Lo s bt
{ z
J%E 30 + 1.5¢
20 r 1.0t
10 { 05}
0 | N T T T T | 0 e Y NUUUUSUUUUUUUI SS—— |
0 10 20 30 40 50 0 10 20 30 40 50

HERE TR /d

AR /d

~Ch AbEE1 W GRPE2 - ARBE3
B 3 M ES BT ER

Figure 3 Changes in some properties of composting mixture over time
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