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Solvents Screening for Extractive Distillation of Cyclopentane and
Neohexane Based on COSMO-SAC Model and Process Simulation

QI Lyu', CUI Jia*, XU Rong', LI Jinlong', ZHONG Jing'

(1. School of Petrochemical Engineering, Changzhou University, Changzhou 213164, China; 2. Petro-
chemical Engineering Institute, PetroChina Co., Ltd., Beijing 102206, China)

Abstract ; Using COSMO-SAC solvation model, the selectivity of cyclopentane and neohexane in sever-
al halo-hydrocarbon and naphthenic alcohol were predicted under infinite dilution condition. It shows
that the trichloropentane gave the high selectivity for cyclopentane as the surface charge mainly dis-
tributed in non-polar region. Trichloropentane also has the ability of hydrogen bond donor. The ex-

tractive distillation of cyclopentane and neohexane using trichloropentane were simulated and opti-
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mized in AspenPlus with the COSMO-SAC parameters. It was found that the mass fraction of cyclo-
pentane and neohexane distillates were achieved to 0.98 when the solvent/feed ratio was 13. The feed
stage of entrainer has an important effect on the distillates purity and heat duty of fractionator. The
molar reflux ratio of 9 was suitable for the extractive distillation. The extractive performance of tri-
chloropentane was found superior to that of DMF based on the theoretical calculation of solvent selec-
tivity, examination of the effects of solvent/feed ratios on relative volatility and process simulation.
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Table 1 Prediction of cyclopentane/hexane selectivity with the extractants of haloalkanes and cycloalkanols
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Fig.2 Flowsheet of extractive distillation of cyclopentane and neohexane
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Fig.5 Effect of solvent feed stage on the purities of two dis-

tillates and heat duties of extractive distillation column
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Fig.6 Effect of C5&C6 feed stage on the purities of two dis-

tillates and heat duties of extractive distillation column
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Fig.7 Effect of molar reflux ratio on the purities of two dis-

tillates and heat duties of extractive distillation column
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