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Determination and prediction of solvent effects of ionic liquid [HMIM][TFSI] as an entrainer
for extractive distillation of azeotropic mixture —ethyl acetate + methyl ethyl ketone—
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Abstract: Vapor—liquid equilibria (VLE) for ethyl acetate + methyl ethyl ketone and ternary mixtures with the ionic liquid
1-hexyl-3-methylimidazolium bis(trifluoromethylsulfonyl)imide ([HMIM][TFSI]) as entrainer were measured at pressures of
(40.00 to 101.3) kPa using an ebulliometer. The experimental VLE data of the three binary systems were correlated by the
NRTL model. The NRTL model were also used to predict the VLE behaviors of ternary system ethyl acetate + methyl ethyl
ketone + [HMIMI][TFSI] using the binary parameters of the constituent binary systems determined from the experimental VLE
data. The azeotropic point disappeared at x;=0.01 mole fraction at 40.00 kPa by addition of [HMIM][TFSI].
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Figure 1. VLE measurement apparatus: 1,2, Ebulliometer ; 3,
3. &t Thermometer; 4, \olt slider ; 5, Pressure controller; 6, Data

i) - - W L - logger; 7, Personal computer; A ,Vapor collector; C ,Condenser;
,ﬁgﬁjﬂ ﬁﬂibf ?/ngi%/ = MEK V;Ek bicA F, Boiling flask; H, Heater; K;,K,, Three-way tap; P, Cottrell
TR TR OFAAIETH Y, ThTRELF pump; S ,Stirrer; T Thermometer well.
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Figure 2. Structure of [HMIM][TFSI]
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Figure 3. Experimental and Correlated results of
vapor-liquid equilibria for the ethyl acetate (1) +
[HMIM][TFSI] (2) system at 40.00-101.3 kPa by
NRTL eq.
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Figure 4. Experimental and Correlated results of

vapor-liquid  equilibria  for the MEK() +

[HMIM][TFSI] (2) system at 40.00-101.3 kPa by

NRTL eqg.
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Figure 5. Predicted results of ternary system ethyl
acetate (1) + MEK (2) + [HMIM][TFSI](3)system at
40.00 kPa



