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Simulation and optimization of dividing-wall extractive distillation for
separating n-hexane from methylcyclopentane
BO Shou-shi, FU Yu, ZHANG Jia-kai, SUN Lan-yi"

(College of Chemistry and Chemical Engineering, China University of Petroleum (East China) ,
Qingdao 266580, China)

Abstract: Using NMP as an extractant, a separation study is conducted on the n-hexane/methylcyclopentane
azeotropic system.A novel process coupling traditional dual-column extractive distillation into one dividing-wall column is
proposed. Conventional dual-component dual-column extractive distillation process and dividing-wall column extractive
distillation process are selected to study the separation of the azeotropic system. An improved non-dominated sorting
genetic algorithm (NSGA-1II ) is utilized to optimize and design the steady-state process, and the total annual cost
(TAC) and carbon dioxide emission (E(;(,?) are taken as the objective variables for multi-objective parameter
optimization. The results show that there are h-igh coupling degrees among the operational variables, and there exists a
competitive relationship between the two objective variables. As carbon dioxide emission increases, TAC decreases
gradually. When the optimization reaches the 200th generation,both TAC and E'COZ become stable and change hardly.A set
of Pareto optimal front solutions with the minimum TAC from the 200th generation is selected as the optimal solution after
optimization.TAC of the dividing-wall column extractive distillation process is 6.72% less than that of the traditional
dual-column extractive distillation process, and E'COZ is 4.56% less, demonstrating that using dividing-wall column
extractive distillation process for the separation of n-hexane/methylcyclopentane is an effective method for energy saving
and cost reduction.
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