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Fig.2  Vapor-liquid equilibrium (VLE) diagram of the ethyl
acetate (1)-ethanol (2) system at 101.32 kPa
2.2 RiEFEHE

£ 101.32kPa T, Ml T LR L BR- L -2 1
AR =0 2R VIR P i BHE (L3R 1), b il
AHZH 2 8 25— MR A BB OR S BB B Y

W RE (v Wt AR I (), g
RINTR 1.

Vi :% (1)
vix; RHEST i TR GBAH T R BE IR 335 p T A
FARE B 101.32 kPa; p@ JE4EW) 5 i /1R A 2%
R, H Antoine BN o A5 FEIRAR

#£1 ZMZTE(1)-ZF(2)-[BMIM]BF,(3) /[OMIM]BF,
(3) =59 R WA A 5 (101 .32 kPa)

Table 1 VLE data for the ternary systems of ethyl acetate
(1)-ethanol (2) with [BMIM]BF,(3) or [OMIM]
BF4(3) at 101.32kPa

2([BMIMIBE,)/% T /K X y1 71 72 ap

9.989 349.76 0.112 0.200 2.015 1.074 1.982
10.066 346.95 0.305 0.412 1.676 1.131 1.597
10.073 345.94 0.522 0.573 1.409 1.245 1.229
9.976 345.94 0.677 0.679 1.286 1.383 1.009
9.939 346.35 0.771 0.744 1.220 1.529 0.863
10.024 346.70 0.823 0.788 1.197 1.617 0.799
10.058 350.85 0.963 0.951 1.076 1.512 0.746
30.199 353.35 0.183 0.303 2.136 1.139 1.941
30.235 351.95 0.267 0.394 2.007 1.164 1.785
30.275 350.35 0.360 0.488 1.937 1.202 1.694
29.865 349.95 0.492 0.596 1.734 1.216 1.523
30.227 349.40 0.589 0.679 1.698 1.218 1.476
30.109 349.20 0.646 0.728 1.669 1.206 1.467
29.919 348.76 0.670 0.745 1.668 1.233 1.439
30.024 348.95 0.725 0.790 1.625 1.210 1.427
29.919 349.44 0.808 0.856 1.552 1.163 1.413
30.102 350.95 0.928 0.947 1.426 1.077 1.386
([OMIM]BF)/% T /K x| yi 71 7> ap
10.085 351.45 0.092 0.180 2.084 1.008 2.166
10.107 349.65 0.186 0.315 1.923 1.008 2.012
10.160 348.45 0.304 0.440 1.710 1.013 1.799
10.081 347.55 0.403 0.528 1.595 1.031 1.657
10.263 347.35 0.527 0.625 1.455 1.046 1.496
10.186 347.30 0.581 0.660 1.394 1.072 1.400
10.104 347.54 0.667 0.729 1.329 1.064 1.343
10.081 347.84 0.762 0.802 1.268 1.073 1.265
10.104 349.06 0.913 0.929 1.176 1.005 1.247
10.205 349.34 0.963 0.970 1.155 0.992 1.242
30.740 365.84 0.087 0.201 2.055 0.735 2.640
30.540 363.65 0.141 0.296 1.978 0.742 2.561
30.506 361.50 0.227 0.417 1.845 0.740 2.436
30.455 359.25 0.314 0.524 1.801 0.740 2.405
30.276 357.65 0.404 0.618 1.726 0.723 2.387
30.218 356.56 0.548 0.741 1.581 0.675 2.360
30.244 356.04 0.670 0.826 1.466 0.634 2.338
30.435 355.66 0.771 0.887 1.388 0.604 2.331
30.587 354.75 0.883 0.946 1.333 0.587 2.321
30.409 354.13 0.912 0.960 1.332 0.592 2.316
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Isobaric vapor-liquid equilibria for ethyl acetate-ethanol-ionic
liquid ternary systems

ZHU JiuJuan ZHANG JiGuo LI QunSheng XING FengYing

(College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 100029, China)

Abstract: Isobaric vapor-liquid equilibrium data for ethyl acetate-ethanol-ionic liquid ternary systems were mea-
sured in a modified Othmer still at 101.32 kPa. The ionic liquids employed were 1-butyl-3-methylimidazolium
tetrafluoroborate ([ BMIM]BF,) and ethyl 1-octyl-3-methylimidazolium tetrafluoroborate ([OMIM ]BF,). The
vapor-liquid equilibrium curves of the ethyl acetate-ethanol-ionic liquid systems deviate from that of the IL-free
system and the deviation increases with increasing amounts of IL. The ILs show a salting-out effect, which in-
creases the volatility of ethyl acetate relative to that of ethanol, and even leads to an elimination of the azeotropic
point. The salting-out effect on ethyl acetate decreases in the order; [OMIM ]BF,>[BMIM ]BF,. As a result,
it is concluded that [BMIM ]BF, and [OMIM |BF, can be used as entrainers for the separation of ethyl acetate
and ethanol, and the VLE data obtained here can be used to optimize the process.

Key words: vapor-liquid equilibrium; ethyl acetate; ethanol; 1-butyl-3-methylimidazolium tetrafluoroborate; 1-

octyl-3-methylimidazolium tetrafluoroborate



