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Life Cycle Assessment of Manure Treatment in Scaled Cattle Farms
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Abstract In this study, life cycle assessment methodology was applied to assess two kinds of manure treatment processes in scaled cattle
farms from the point of life cycle environmental impacts. By establishing and analyzing life cycle inventory of manure treatment in a certain
scaled cattle farm, the results showed that the significant environmental impact factor was global warming during the process of manure treat—
ment, and the next was acidification and eutrophication. Further, the potentials of acidification and eutrophication in aerobic composting pro—
cess were greater than those in anaerobic fermentation process, conversely the potential of global warming in anaerobic fermentation process
was greater than that in aerobic composting process. By comprehensive comparison, the aggregate life cycle environmental impact index of
anaerobic fermentation process and aerobic composting process were respectively 0.011 2 and 0.024 3, which indicated that the environmen—
tal impact of anaerobic fermentation process was smaller than that of aerobic composting process, and therefore anaerobic fermentation pro—
cess was recommended to treat manure in the scaled cattle farm.
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1 Figure 1 The research scope of aerobic composting process
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Table 3 Concentration of contaminant in wastewater
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Figure 2 The research scope of anaerobic fermentation process
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Table 7 Life cycle inventory of dairy manure treatment processes
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Table 8 The world’s environmental impact potentials per person

kg CO, eqv+a™ 8 700

kg SO, eqv-a™ 35

kg POYeqv-a™ 59
1.33

[21]
16
0.32 . 0.36
0.32 °
2
N o 3

0.006 7.0.0533  0.009 2

1t

0.67%.5.33%  0.92%
0.027 3.0.000 8
It

0.08% 0.67%.
0.024 3

9

0.006 7
2.73% .

N

0.011 2, 9

Table 9 The aggregate environmental impact index of the
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