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Fig.1 Process flow diagram
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Fig.2  Schematic diagram of the sequential iterative

optimization program
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Fig.3 Effect of the total stages on the bottom heat duty of T1
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Fig.4 Effect of feed stage on the bottom heat duty of T1
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Fig.5 Effect of solvent ratio on vapor —liquid equilibrium of

ethanol/water
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Fig.6  Effect of total stages on the bottom heat duty of T2
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Fig.9 Effect of feed stage on bottom heat duty of T3
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Table 2 The best process parameters of each tower

Effect of feed stage on bottom heat duty of T4

s e R O gy O
fiiz 8 MPa
T1 14 5 0. 226 0.1
T2 34 16 3 0.673 0.1
T3 18 10 1. 388 0.1
T4 22 10 2.268 0.1
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Table 3 Economic accounting
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Simulation and optimization of the separation and recovery

process for an isobutanol —ethanol wastewater system
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Abstract: Aspen plus process simulation software has been used to design and simulate the separation and recovery

process of industrial wastewater containing isobutanol and ethanol using ethylene glycol as the solvent and the

UNIQUAC thermodynamic model. By analyzing the influence of volatility, the optimal solvent ratio was determined.

Based on the “total annual cost” (TAC) minimum principle, the optimal operating conditions for each tower were

determined. Under these conditions, high purity-isobutanol (99.9wt% ) and ethanol (99. 8wt% ) were obtained,

and the wastewater also met emission standards. Finally, simulation and economic calculations were performed on

the whole process, and the minimum TAC was found to be 325. 88 x 10* US dollars. This paper provides a guiding

basis for the industrialization of the separation of isobutanol/ethanol/water mixtures.

Key words: isobutanol; extractive distillation; industrial wastewater; simulation optimization

(FTHERA: X T %)



