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Fig.3 Life cycle GHG emissions and GHG mitigation potential of agricultural biogas plants in China
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Review of life cycle assessment of agricultural biogas plants
in China

Dang Le', Hu Wenbo®?, Qiu Zejing”?, Tong Min', Cui Yaru', Liu Huacai*
(1.State Grid East Inner Mongolia Electric Power Research Institute, Huhhot 010020, China; 2.State Grid
Electric Power Research Institute, Nanjing 210000, China; 3.State Grid Electric Power Research Institute Wuhan
Efficiency Evaluation Co. Ltd., Wuhan 430074, China; 4.Guangzhou Institute of Energy Conversion, Key
Laboratory of Renewable Energy, Chinese Academy of Sciences, Guangzhou 510640, China)

Abstract: A comprehensive review of life cycle assessment (LCA) of agricultural biogas plants in
China is presented in this study. The LCA results were quantitatively and comparatively analyzed
with a unified functional unit of 1 MJ biogas output. Despite there is a high variability of LCA
results caused by factors such as selection of system boundary and reference system, significant
fossil energy saving and greenhouse gas (GHG) emission reduction have been found for most of the
biogas plants. The primary fossil energy consumptions range from 0.01~0.76 MJ/MJ while the largest
energy saving potential reaches up to 227 MJ/MJ. Coal consumption for digester heating is the
biggest contributor to high energy consumption. The GHG emission is in the range of 9~219 g/M]
while the GHG mitigation potential is in the range of 33~787 g/MJ. The environmental benefits in
terms of acidification, eutrophication and photochemical oxidation are still controversial and need
to be confirmed by more studies.

Key words: agricultural biogas plants; anaerobic digestion; life cycle assessment; environmental

impacts
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