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This study was aimed to evaluate the external environmental costs of 99.5%
ethanol derived from cassava chips and molasses in Thailand. The study was focused
only on ethanol conversion processes such as milling and mixing, liquefaction,
saccharification (only for cassava chips used as raw materials), dilution (only for
molasses used as raw materials), fermentation, distillation, dehydration, wastewater
treatment including electricity consumption and steam production in the process. The
estimation of external costs per liter ethanol was based on capacity of ethanol
production process of 150,000 liters per day. The selected environmental flows were air
emission such as carbon dioxide (CO,), methane (CH,) and the amount of BOD and
COD from wastewater after treatment by using the data of external environmental costs
from EPS 2000 (Environment Priority Strategies in Product Design, Version 2000). This
study was divided into two cases as follows: (1) the external cost estimation excluding
by-product utilization and (2) the external cost estimation including by-product utilization
such as carbon dioxide produced from fermentation process used as liquid of carbon
dioxide and biogas produced from wastewater treatment used as an additional fuel in
steam and electricity production.

In the case of external cost estimation without by-product utilization, the
external costs of ethanol from cassava chips and molasses were 2.37 and 4.59 baht per
liter of ethanol, respectively. For the case of the external cost estimation including by-
product utilization, the external costs of ethanol produce from cassava chips and
molasses were reduced to 0.84 and 0.65 baht per liter of ethanol, respectively. As result,
the external environmental costs of ethanol production process were mainly accounted
for human health impact.

The sensitivity of external cost on 10% variation of electricity energy
consumption, the volume of steam production, the volume of waste water from distillery
slop, and the amount of COD in wastewater was performed. It was found that in case of

external cost estimation without by-product utilization, the external environmental costs

)



249213

of 99.5% ethanol production process derived from cassava chips and molasses were
the most sensitive to the change in volume of wastewater from distillery slop and the
amount of COD in wastewater. In the case of the external cost estimation including by-
product utilization, the external environmental costs of 99.5% ethanol production
process derived from cassava chips and molasses are the most sensitive to the change

in the volume of steam production.
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