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Optimal feed compositon of pressure swing distillation system to
separate methanol and acetone
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ABSTRACT : In this research, the composition of the feed stream is optimized in pressure swing distillation
for separating of methanol—acetone, It is well known that the composition of feed stream in pressure swing
distillation system has a great influence on the feasibility to separate mixture. The workscope of this study is
to show better separation efficiency at specified pressure by controlling the composition of feed stream with
recycle of two products. Based on the base case without recycle flow, two processes are designed that
methanol and acetone are recycled to feed stream, respectively. Each processes are compared with total
annual cost and as a result, the base case without recycle flow are most favorable.
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Figure 1. Methanol—acetone x—y VLE diagram
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Table 1 NRTL binary parameter ©

Contents Value
BIJ 47.7433
BJI 165.687
ClJ 0.2672
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Figure 2 Process flow diagram (a) Base case
(b) Methanol recycle case (c) Acetone recycle case

Table 2 Specification of Low pressure column (LP) and High
pressure column (HP) , (a) base case (b) Methanol
recycle case (c) Acetone recycle case

Description LP HP LP HP LP HP
Ve | M| ® @ | ® @
Reflux ratio 1.5 2.2 1.9 2.4 1.9 2.4
CO”dﬁ;\ﬁd“ty -154| 6.4 | -19.1| —6.7 | -186 | —6.6
Reoi™Y | 148 | 80 | 186 | 83 | 184 | 83
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Table 3 Total annual cost (TAC), (a) base case (b) Methanol
recycle case (c) Acetone recycle case

S AR 4E HE 7

TAC [MM$] 345.9 355.1 353.6
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