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Analysis of livestock and poultry manure pollution in China and its treatment and resource utilization

WU Hao-wei', SUN Xiao—qi', LIANG Bo—wen', CHEN Jia—bin'? ZHOU Xue—fei"*

(1.College of Environmental Science and Engineering, Tongji University, Shanghai 200092, China; 2.State Key Laboratory of Pollution Con-
trol and Resources Reuse, Tongji University, Shanghai 200092, China)

Abstract: Animal husbandry has developed rapidly with the continuous economic development of China. Consequently, large amount of
livestock and poultry manure has been generated, resulting in increasingly serious environmental pollution. Based on the livestock and
poultry breeding data (large—scale livestock, pig, cattle, sheep, and poultry) of China in recent years and through the quantitative assess-
ment of pollution, this paper concludes that different breeding methods lead to significant differences in the proportion of COD, TN, and TP
loads of livestock and poultry pollution. This paper analyzes and summarizes the characteristics of the typical treatment method and re-
source utilization technology of livestock and poultry manure and provides decision support for pollution control. Based on a systematic as-
sessment of the potential of livestock and poultry manure resources in China, we believe that their energy potential in our country is consid-
erable. The use of livestock and poultry manure resources can meet the demand for nitrogen and phosphate fertilizers to a greater extent and
reduce the harmful effects of excessive application of fertilizers to farmland soil.

Keywords: livestock and poultry manure; resource utilization; energy potentiality
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Table 1 Summary of China’s main livestock and poultry output and stock in 2015—2017

Y ¥ Pigs/Ji 3k Ten thousand - Cattle/J7 3k Ten thousand 2F Sheep/J7 H Ten thousand Z & Pouliry/Ji H Ten thousand
Years BE ST Rt R fEF2 it R R R g fERs
2017 70 202.1 44 158.9 4340.3 9038.7 30797.7 30231.7 1302 190.6 605 302.2
2016 70073.9 44209.2 4265.0 8 834.5 30 005.3 29 930.5 1319534.2 617 319.8
2015 70 825.0 451125 5003.4 10 817.3 29 472.7 31099.7 1198 720.6 586 703.0
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Figure 1 Distribution of main livestock and poultry raising in different regions in 2017(calculated by pig equivalent)
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Table 2 Excretion coefficient of livestock and poultry

manure(kg-d™)

PR 2 K

Urine excretion coefficient

a2k ZEHEM R

Livestock and Feces excretion coefficient

poultry species i ] Range “FH4{H Mean (G Range ~FYJ{EH Mean

i 2.0~5.0 3.50 3.3~5.0 4.15
WA A& 20.0~25.0 22.50 10.0~11.1 10.55
LAER 30.0 30.00 11.1 11.10
* 1.30~2.66 1.98 0.43~0.62 0.53
K 0.125 0.125 — —

®3 BEE RSRYFHEE (kg ")
Table 3 Average contents of pollutants of livestock and poultry

manure(kg-t™")

X5 Category  COD BOD  NH:-N TN TP
3 52.00 37.30 3.08 5.88 3.41
R 9.00 5.00 1.43 3.30 0.52

PR 31.00 24.53 1.71 437 1.18
K7 R 6.00 4.00 3.47 8.00 0.40
i 4.63 4.10 0.80 7.50 2.60
FhR 4.63 4.10 0.80 14.00 1.96
pLES 45.00 47.87 478 9.84 5.37

VLR ICE = 46.00 30.00 0.80 11.00 6.20
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AR A i (kg a ) = AR (S, L D)X H

HEME R %0 (kg-d™") %365 (3)
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Figure 2 Distribution and load proportion of COD, TN and TP in manure of main livestock and poultry in different regions
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Table 4 Comparison of various deodorization methods
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Table 5 Advantages and disadvantages of several solid—liquid separation technologies
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Table 6 Advantages and disadvantages of four composting techniques'
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Figure 5 Potential biogas of main livestock and poultry manure of different regions
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