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Worayut Saibuatrong 2008: A Comparative Study on Net Energy Gain and Life Cycle
Environmental Impact of Main Raw Materials for Ethanol Production. Master of Engineering
(Chemical Engineering), Major Field: Chemical Engineering, Department of Chemical Engineering.

Thesis Advisor: Associate Professor Thumrongrut Mungcharoen, Ph.D. 337 pages.

Life cycle environmental impacts, energy efficiencies, and economic evaluations of different kinds of
raw materials for ethanol production were compared using Life Cycle Assessment (LCA) method. The
investigated raw materials were cassava chip, molasses (by-product from sugar production), and sugarcane.
This work used data from SimaPro version 7.0 and Thailand database equipped with Eco-indicator 95 method
in combination with Microsoft Excel Software to evaluate the environmental effects. Functional unit of this
study was 100,000 liters/day of ethanol for evaluating the environmental impacts, energy efficiencies and
economic evaluations. The functional unit of 1 Rai of arable land was added for energy efficiencies
evaluation. The scope of the study included raw materials cultivation, transportation, and cassava chip
production, molasses production, and ethanol production. To allocate the environmental impacts and the

energy used for by-products of the ethanol production, market value was used.

Results showed that the highest environmental impact which was 5.24x10" Person eq. /year came
from cassava fuel ethanol, followed by ethanol from sugarcane and molasses, respectively. Considering whole
life cycle of the ethanol production from cassava, 55% of total environmental impact came from cassava
cultivation which was the highest. For sugarcane and molasses, the highest environmental impact came from
the ethanol productions which were 58% and 51%, respectively. For energy efficiencies, results showed that
sugarcane has the highest net energy efficiency, 7.23x10° MJ/100,000 liters of ethanol, followed by cassava
and molasses, respectively. Through the whole life cycle of the ethanol production from different kinds of
raw material, the highest energy was in the form of steam power used for ethanol distillation, approximately
60% of total energy used. For economic evaluations, utilization of sugarcane as the raw material for the
ethanol production has the lowest cost of productions which was 1.50 x10° baht /100,000 liters of ethanol,

followed by molasses and cassava, respectively; therefore, sugarcane is the most economical raw material.
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