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UNANGDNTNDINGH

The simulation of 200 liters continuous extractive fermentation system using ASPEN
PLUS was completely performed using blackstrap molasses as a carbon source. The process
can divided into 3 groups; bio-reactor, fractionation column and venturi system. There was
17.28 kg or 8.4 wt% ethanol was produced in bio-reactor as well as by-products were
produced such as fusal alcohol, organic acid and volatile compounds. The column was
applied for the fractionating column that contains 4 reflux streams worked as partial
condensation stream. The exiting vapor from fractionation column composted of 82 wt%
ethanol with 1.3 ke/hr flow rate according with actual value. The venturi system represented
in order to recover the ethanol vapor and converted to liquid. It was summarized that, 18.5
liter of product that contains 82 wt% ethanol solution with insignificantly of by-product was
produced from 200 liters extractive fermentation system per day. For the economical
analysis, production cost including raw material and utilities cost was approximately 500
Baht per day or 27.50 Baht per liter. The process modification for economic and systemic
improving was carried out. Recovery of ethanol loss in venturi tank was performed using gas
scrubber connected with the exiting vapor of venturi tank. There was 0.3 liter of ethanol was
recovered from exhaust venturi stream per day. The stillage stream contained 4 wt%
ethanol was eliminated using laboratory-scale distillation system. Almost 80wt% of ethanol
was purified at the throughput of 8.69 liters per day, also the calculated utilities cost was 24
Baht per liter. For the utilities assessment, the major of power consumption was the cooling
liquid in selective region. The ambient-liquid temperature was applied in selective region.
The 55 wt% of ethanol with 42 liters was extracted from fermented broth. The low
concentrated ethanol was purified once more, there was 83 wt% of 29.4 liters ethanol after
fractionation. The calculated utilities cost of process modification was 19.25 Baht per liter or
approximately 30% of production cost was reduced.
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