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Optimization of the separation of benzene-thiophene by extractive
distillation by orthogonal design and response surface method

TANG Jian-ke” , MA Chun-le:
(Taiyuan Institute of Technology, Department of Chemistry and Chemical Engineering, Taiyuan 030008, China)

Abstract: The chemical process simulation software of Aspen Plus is used to simulate the separation of benzene and
thiophene mixture in which the mass fraction of benzene is 80% . The parameters of the extractive distillation column are
optimized by using the sensitivity analysis tool. On the basis of sensitivity analysis , orthogonal design and response surface
method are used to perform a further optimization, respectively. The mass fraction of benzene optimized by single factor
analysis with Aspen Plus is 99.8237% . The mass fraction of benzene optimized by orthogonal design and response
surface method is 99. 9003% and 99. 8877% ,respectively. Response Surface Method (RSM) can also save 5. 333% and
11. 140% of the heat load of the reboiler, respectively. It suggests that the the response surface method is more suitable
for the optimization of benzene-thiophene separation, compared with the orthogonal design and single factor methods.
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