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Abstract — In this paper, the methodology of life-cycle assessment was applied to an ethanol production process based on
catalytic reaction. The environmental performance of the process was quantified and compared with that of the fermenta-
tion process. The purpose of the assessment was to develop design guidelines for the environmentally better ethanol pro-
duction. The assessment was carried only on the stages of raw material acquisition through ethanol manufacture since it
was assumed that ethanol from two processes had the same environmental impacts through its use and discard. The inven-
tory analysis of the catalytic process resulted in that carbon dioxide from methanol production was the major environmen-
tal impact. The impact assessment showed that the fermentation process was environmentally better than the catalytic one.
Suggestions for environmental improvement of the catalytic process were prepared based on the assessment results.
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Fig. 1. Unit processes inside of the system boundary of the ethanol
production process based on catalytic reaction.
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Table 1. Life-cycle inventory data of the ethanol production process
based on catalytic reaction

Inventory Parameter LCI Result (g/kg ethanol)
Resources
Cooling water 126,900
Water (unspecified) 31,506
Natural gas 5,380
Air Emissions
Carbon dioxide 15,883
Hydrogen 100
Sulfur oxides 75
Methane 63
Nitrogen oxides 28
Water Emissions
Chlorides 78
Sodium 30
Suspended matter 6
Chemically polluted water 4
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Fig. 2. Carbon dioxide emissions from sub-processes of the catalytic
ethanol process.
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Fig. 3. Normalized environmental impacts of the ethanol production
process based on catalytic reaction.
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