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This research project aims to develop an efficient process for producing isoamyl
acetate from fusel oil, a by-product of ethanol fermentation. The objective is to add
value to waste streams from the ethanol industry by converting them into high-value
ester products used in food, fragrance, and flavor applications. Conducted through
collaboration between Suranaree University of Technology and KTIS Bioethanol Co.,
Ltd., the study focuses on engineering and technical factors that influence process
performance, with particular emphasis on reactive distillation, which integrates reaction
and separation into a single unit to improve overall efficiency.The first stage involves
fractional distillation of fusel oil using a pilot-scale unit capable of processing 100 liters
per day, producing isoamyl alcohol with 99.61% purity and 95.63% recovery. The
purified alcohol is esterified with acetic acid using Amberlyst 15E under reactive
distillation conditions, allowing continuous removal of water and resulting in
conversion up to 100% within 8 hours. Reaction kinetics and VLE models (NRTL and
UNIFAC) were also developed to support accurate simulation and optimization.

The system produced approximately 60 kg per day of isoamyl acetate with
over 99% purity. Economic and energy analyses. confirmed the feasibility of

commercial-scale implementation.
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