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Process Synthesis using Superstructures
Shinji HASEBE*!

Abstract— Process synthesis is one of the dominant research areas in chemical engineering. How-
ever, the development of general synthesis method is very difficult because the problems are usually
formulated as complex combinatorial programming problems. One of the promising methods is to
use a superstructure that includes all of the candidate structures in it for modelling. In this paper,
two process synthesis problems of distillation processes are modeled by using superstructures. These
problems are finally formulated as LP and/or MILP problems, and solved by a commercial solver.
The results of these two problems show that there is high possibility to create new process structures

that are difficult to imagine by human experience.

Keywords— process synthesis, distillation process, superstructure, energy conservation, dombinato-
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Table 1: JEUEB L OS2 LA

ABCDE| A B c D E
A 0250 | 0980 | 0.010 | 0.000 | 0.000 | 0.000
B 0.150 | 0.015 | 0.980 | 0.010 | 0.000 | 0.000
C 0.350 | 0.005 | 0.010 | 0980 | 0.010 | 0.005
D 0.100 | 0.000 | 0.000 | 0.010 | 0.980 | 0.015
E 0.150 | 0.000 | 0.000 | 0.000 | 0.010 | 0.980
F [kmol/h]=| 100.00 | 2536 | 1456 | 35.26 9.61 15.21

Table2: =—7 474 32X}

HHK (257C) 2 0.1 yen/MJ
EEZRR (250°C) : 3.0 yen/MJ
HEZES (1807C) : 2.1 yen/MJ
REFAS (130C) : 1.5 yen/MJ

Table 3: i A= S #H A%

ABC = BCD | CDE  ABCD BCDE
A 0.333 | 0.002 | 0.000 | 0.295 | 0.002
B 0.200 | 0.246 | 0.006 | 0.177  0.196
C 0.463 | 0.586 | 0.578 | 0.412 0.467
D 0.005 # 0.164 | 0.166 | 0.115 0.134
E 0.000 | 0.002 | 0.250 | 0.001 | 0.201
AB BC CD DE
A 0.626 | 0.003 @ 0.000 | 0.000
B 0.367 | 0.293 @ 0.008 | 0.000
C 0.007 | 0.697 @ 0.772 | 0.007
D 0.000 | 0.007 @ 0.218 | 0.389
B 0.000 | 0.000  0.002 | 0.604
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