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Abstract The life cycle assessment ( LCA) approach was used to examine the environmental impacts in the life
cycle of multi-silicon wafer, based on Chinese Endpoint Damage Model (CEDM). The data for the mass, energy
fluxes and environmental emissions were obtained from site investigations and questionnaires. It showed that from
the end-point of environmental impacts, the damage to human health presented the largest contribution to life cycle
environmental impacts of multi-silicon wafer, which accounted for 70.21% of the total environmental impacts.
However, the damage to depletion of resources and ecosystem quality was 26.22% and 3.51% , respectively. From
the point of environmental factors, solar-grade poly-silicon consumption was the highest of all, accounting for
70.83% , followed by electric power consumption, silicon carbide and polyethylene glycol consumption, accounted
for 19.44% and 7.62% , respectively. The environmental impacts of emission from cut process only accounted for

0.07% of whole life cycle environmental impacts. The first measure to reduce environmental impacts should be
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decrease in raw material consumption, and secondly reduction in energy saving and waste recycling. Compared with

the average level in Europe, the environmental impacts in China were slightly higher, which was caused by raw

material ( solar-grade poly-silicon).
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Table 1 ~ Characterization, normalization and weight
of life cycle impact assessment
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Fig.1 The system boundaries of multi-silicon wafer
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Table 2 Source of life cycle inventory of multi-silicon wafer
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2 /kg!®? 5.1~5.5
B kg 11.3 ~11.5
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Table 3 Life cycle inventory of multi-silicon wafer
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Fig.2 Environmental impact categories of multi-silicon wafer
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Fig.3  Environmental impact factors of multi-silicon wafer
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Fig.4 The endpoint environmental impacts of

multi-silicon wafer

Table 4  Sensitivity analysis of multi-silicon wafer %
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Fig.5 The endpoint environmental impacts comparison of

multi-silicon wafer between China and Europe
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Fig.6 Environmental impact categories comparison of

multi-silicon wafer between China and Europe
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