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Mechanism and process simulation of acetone-cyclohexane separation using
ionic liquid extraction
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Abstract:In order to realize the effective separation of acetone-cyclohexane system, the liquid-liquid equilibrium
(LLE) data of the ternary system were measured in this study using I-ethyl-3-methylimidazolidine dicyandiamide
([EMIM][ DCA]) as the extractant, and the distribution coefficient (B8) and selectivity (S) were calculated to be
11. 04 and 607. 99 ,respectively,which indicated that [ EMIM ][ DCA ] can effectively separate acetone and cyclohexane.
Thermodynamic agreement was verified using the Othmer-Tobias equation with R*>0.99.The LLE data were correlated
based on a non-randomized two-liquid ( NRTL) model with root mean square error ( RMSD) <2%.The magnitude, site
and type of interaction between [ EMIM ][ DCA ] and azeotrope were revealed by interaction energy, electrostatic potential
(ESP) and independent gradient model based on Hirshfeld partition (IGMH).Extraction simulation and optimization
were performed by Aspen Plus software.
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