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Multi-objective Optimization of Hexane

Separation

LiangShifeng™?, Jiangbin?
(1.School of Chemical Engineering and Technology,Tianjin University,Tianjin,
300072, China;2.National Engineering Research Center for Distillation Technology,
Tianjin, 300072, China)
Abstract: The combination of the optimization software, modeFRONTIER, and the
chemical process simulator PRO/II is used to simulate hexane separation. The
Multi-Object Genetic Algorithm(MOGA) is adopted to optimize the yield and
purity .The optimization results show that the relation between yield and purity
of hexane is obvious Pareto relation, the optimal point can be obtained from the
Pareto sets. This provides a foundation for optimizing the design and practical
operations of hexane separation.
Keywords: modeFRONTIER, genetic algorithms, multiobjective optimization, hexane

separation
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Fig.1l Separation of n-hexane flowchart
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3.1
12000t/a 18000t/a 18000t/a
1) FEED 1100kg/h
2) T1 0.175MPa 0.0003 MPa T2 0.15 MPa
0.0003 MPa
3) 1
4) T2 PROD >0.6(wt)
1
Tablel feed composition

1 C5H12-1 0.006 8 C7H16-3 0.262

2 C6H14-4 0.052 9 C7H16-1 0.089

3 C6H14-2 0.158 10 C8H18-7 0.013

4 C6H14-3 0.116 11 C8H18-3 0.025

5 C6H14-1 0.163 12 C8H18-1 0.01

6 C6H12-2 0.038 13 C8H10-2 0.017

7 C7H16-2 0.028 14 C9H20-1 0.023
3.2
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DOE Design of Experiment
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3.4
3.4.1 2
1
2
3.4.2 8
Pro/ll modeFRONTIER
2 8
2
Tab 2 design variables influencing optimum targets
1 2 3 4 5 6 7 8
T1P T1 BOTTOM T1R T1_LOCATION T2P T2_PROD T2R  T2_LOCATION
T1 T1 T1 T1 T2 T2 T2 T2
KPa KG KPa KG
140-205 6160-9240 1-15 1-54 120-180 2000-3000 1-15 1-54
3.4.3 2
H T BOTTOM C5H12-1 <0.001KG/h
2) T2 PROD C7H16-2 <0.001KG/h
3.5
2
TIP T2R 8 n_hexane.inp Pro/ll
n_hexane.out Pro/ll MAXshoulv MAXpure
BOTTOM_C5_1 PROD_C7_1 DOE MOGA
n_hexane.sh UNIX
Pro/ll modeFRONTIER
SupportFile
modeFRONTIER DOE(design of experiments)
8 Pro/ll
Pro/ll modeFRONTIER n_hexane.out
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