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Simulation and Optimization of Purification Process for
Food Grade Isobutyl Acetate
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Abstract: A two-column extractive distillation process was simulated with 1, 3-butanediol as the extractant for purification
of isobutyl acetate, while residue curve maps (RCM) and Aspen Plus process simulation software were used as the research
methods. The effects of major design parameters, such as theoretical tray number, solvent feeding position, feeding position,
mass ratio of extractant to feed (solvent ratio) and reflux ratio on the extractive distillation were investigated. Aimed at IBAC
mass fraction of 99.9% in the product, the most appropriate conditions for the process were 50 theoretical trays, the 8th sol-
vent feeding position, the 36th raw material position, solvent ratio 2.4, and reflux ratio 2.6 for the extractive distillation col-
umn; 10 theoretical trays, the 5th raw material position, and reflux ratio 0.7 for the solvent recovery column. Under these
optimized conditions, the mass fraction of IBAC in the products was 0.999 5, recovery rate 99.95% , and the heat duty for
per ton product reached 32.509 GJ/t.
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Fig.1 Effects of the solvent on the relative volatility of
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Fig. 3 Effects of the theoretical tray on the extractive
distillation
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Fig. 4 Effects of the solvent feed-position on the extrac-
tive distillation
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Fig. 5 Effects of the mixture feed-position on the extrac-
tive distillation
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Fig. 7 Effects of the reflux ratio on the extractive distillation
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