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Abstract — In this paper, the methodology of life-cycle assessment was applied to an ethanol production process based
on fermentation. The purpose of the assessment was to quantify environmental performance of the process and to pre-
pare a basis for environmental comparisons with the ethanol production process based on catalytic reaction. The assess-
ment was carried only on the stages of raw material acquisition through ethanol manufacture since it was assumed that
ethanol from both processes had the same environmental impacts through its use and discard. The assessment results
showed that the major environmental impact came from the sub-process of producing starch from corn and the most
severe burden was generated in the form of acidification and greenhouse effect.
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Fig. 1. Unit processes inside of the system boundary of the ethanol
production process based on fermentation.
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Table 1. Life-cycle inventory data of the ethanol production process
based on fermentation

Inventory Parameter LCI Result (g/kg ethanol)
Resources
Cooling water 20,240
Water (unspecified) 4,727
Alpha amylase 2,955
Air emissions
Carbon dioxide 2,199
Sulfur oxides 11
Hydrocarbons 8
Nitrogen oxides 8
Ammonia 7
Water emissions
Steep water 485
Chemically polluted water 64
Fluorides 18
Phosphates 13
Chlorides 3
Solid wastes
Waste 8,884
Husk 776
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Fig. 2. Normalized environmental impacts of the ethanol production
process based on fermentation.
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