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Isobaric Vapor—Liquid Equilibria for Methyl Acetate + Methanol +
1-Ethyl-3-methylimidazolium Trifluoromethanesulfonate at 100 kPa

A. Vicent Orchillés, Pablo J. Miguel, Ernesto Vercher, and Antoni Marfinez-Andreu*

Departamento de IngeniarQumica, Escuela Tanica Superior de Ingeniex) Universitat de Valecia,
46100 Burjassot, Valencia, Spain

Isobaric vapor-liquid equilibria (VLE) for the binary systems methyl acetatenethanol and methyl acetate
1-ethyl-3-methylimidazolium trifluoromethanesulfonate ([emim][triflate]) as well as the VLE for the methyl acetate

+ methanol+ [emim][triflate] ternary system have been obtained at 100 kPa using a recirculating still. The
experimental binary data sets were independently fitted with the electrolyte NRTL model, and the parameters of
Mock’s model were estimated for each binary system. These parameters, together with those early obtained for
methanoH- [emim][triflate], were used to predict the ternary VLE, which agreed reasonably with the experimental
values. The results suggest that the addition of [emim][triflate] to the methyl acetatethanol mixture produced

an important salting-out effect, and the azeotrope disappears when the mole fraction of ionic liquid in the liquid
phase is greater than 0.129.

Introduction and Zhang et & (water + 2-propanol+ IL system) have

During the past decade, much research has focused on ionicreF’c’rJ[.E(.j complete isobaric VLE daiB, &, 3) for ternary systems
L - containing ILs. We have not found complete isothermic VLE
liquids (IL). ILs have very low vapor pressures, are liquids

below 100°C, present a highly polar character caused by data @, X, y) for ternary systems containing ILs in the literature.

coulomb forces acting between the ions in the liquid state, and Recently we started a research line consisting of the use of

are outstandingly good solvents for a wide range of materfals. lslf ;;?:dblfy gi]siil\llaktilsf Isr?l\t/r?igt vrvé):tkuzgiggﬁza\r/‘ig'fgg?: f‘gr
Applications as “green” solvent replacing volatile organic P y i

compounds, catalyst in chemical reactions, extraction media’mﬁtjrl)):loriﬁﬁztﬁ;sL:rl}(;tr?;[gc?[:milrﬁ}?rﬁlljtgﬁel::ik:1yalllrmIgﬁéc:gg:;r
and others have been reporfed. y y

ILs may be also used for separation processes in order '[oSyStemS are presented at 100 kPa.
modify and improve distillation, evaporation, and pervaporation The met.hyl acetate (H_. r_nethanol_ .(2) system shows, at
processes performance. In céses where é\n IL interacts moreatmOSphenC pressure, a minimum boiling point azeotrope at
strongly with one solve.nt in a mixiure, azeotropes may be =~ 0.66. In order to break it, various salts have been used,_ not
broken, and improved separations mighi be achieved. Arlt and always successfu_lly. Thus, VLE measurements_wnh sodium
y ) ' .~ acetate??3* potassium acetafé, 3" mercury(ll) chloride?* and
co-workers were the first group that suggested ILs as selective

compounds for separation of azeotronic mixtd@hey reported calcium chloridé®28have been determined at saturation condi-
P separation of ¢ P 3)2 P tions, but they do not break the azeotrope. Moreover, although
the effect of various ionic liquids on ethanélwater;“acetone

S some authors have reported that lithium chlotdé2° and
4,5
;Qﬁ;ﬂ‘z?iﬁ Vt\:?r;e;ﬁy?ﬁﬁ::tgc'fht;trf.%igléfnih@gés lithium nitrate*® can break the azeotrope because these salts

azeotropic systems. Nevertheless, even though the use of IL&;resent an important salting-out effect, there is a problem
pic Sy : ) ' gn 1 e ecause the solubility of these salts decreases dramatically when
as solvents or entrainers in separation technology is promising,,

thermodvnamic data are rare. Currently. only a few investioa. he methyl acetate mole fraction increases, and there is no
tions on \)//a or-liauid equilibria iVLE) hav)é bee)r/1 accom Iisheg evidence that it disappears although the azeotrope is displaced.
M pk q h 3LE FIL o pl' . d Only zinc chloride®® calcium nitrate’® and sodium thiocyandte
ost works on the oflL-containing systems are limited 56 heen reported to be effective in breaking the methyl acetate
to determining the vapor pressure and/or activity coeff|C|e_nts + methanol azeotrope. Consequently, one of the aims of this
of one or wo solvents in ILs. Among them,_we should cite o is to determine if [emim][triflate] is also capable of
here those presented by Anthony et%Heintz and co-

. breaking the methyl acetate methanol azeotrope.
workersl®16 | ee and co-worker§:1® Gmehling and co- g y P

workers!®=22 Abusen et al?? Orchillés et al.?* Zhao et al3® Experimental Section
and Banerjee et &F27 Likewise, the results of Arlt and co-

workers quoted befofe® were obtained using headspace  Materials. The solvents used were methyl acetate (Fluka,
chromatography techniques at constant temperature in whichPUriSs:, p-&., minimum mass fraction 99.5 %) and dried methanol

the system pressure is not available. As far as we know, only (Riedel-de Hae, analytical reagent, minimum mass fraction 99.8
Zhao et aP82? (ethanol+ water 4+ IL system, ethanoh- %). No impurities were detected by GC, using the same
methanol+ IL system), Calvar et & (ethanol+ water+ IL procedure and conditions described below for liquid mixtures.
system), Orchilie et al®! (acetone+ methanokt IL system), These chemicals were directly us_ed_ W|tho_ut fur_ther purification.
The IL used was 1-ethyl-3-methylimidazolium trifluoromethane-
*Corresponding author. Fax: +34 963 544 898. E-mai;  Sulfonate supplied by Solvent Innovation (purum, minimum
antoni.martinez@uv.es. mass fraction 98 %). It was selected because of its complete
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miscibility in both solvents, its low melting poinT{ < 264 K) Table 1. Experimental Antoine Coefficients and Mean Absolute
that makes it easy to use it, and its high decomposition Deviations for Methyl Acetate and Methanol

temperature Ty > 623 K) that allows us to recover it from temperature Antoine

column bottoms and reuse it. Because of its hygroscopic range coefficients oP®
character, it was desiccated at 0.2 Pa overnight prior to use. component K A B C kPa
The water mass fraction in the IL determined by Karl Fisher ety acetate 30410338  14.6047 2898.84-42.37 0.022
titration wasxy, < 0.05 %. methandl 315t0345  16.4847 3563.73 —37.42 0.014

The IL, after being used in the VLE apparatus, was recovered
from the liquid mixture by heating under high vacuum (393 K,
0.2 Pa) for 48 h in order to remove the volatile solvents. So,
the same IL without observing any change in its properties was Table 2. Vapor—Liquid Equilibrium Data for Methyl Acetate (1) +
used. Methanol (2) at 100 kPa

Apparatus and ProcedureVLE measurements were made X1 Vi TIK X1 Vi TIK X1 Vi TIK
with an aII-gI'ass dyngmlc reCIrcuIatlrlg Stl”. (F|SCher, LabOdeSt 0.000 0.000 337.41 0.412 0.537 327.20 0.768 0.727 326.54
model), equipped with a Cottrell circulation purtfowhich 0.033 0.100 335.44 0.443 0556 326.92 0.788 0.743 326.63
ensures that both liquid and vapor phases are in intimate contact0.069 0.192 333.70 0.486 0.575 326.71 0.808 0.757 326.74

fin ilina and in con with th mperature-sensing 0-109 0.269 332.14 0534 0599 326.54 0.829 0.775 326.89
dlu 9 tbc')l'h g and X Cr? ta:)ct (tj t'.abtz.pe atugs;bs 9 0150 0328 33089 0583 0620 32642 0852 0.796 327.07
element. Ihe apparatus has been described In a previous'paper. g 193 0372 329.95 0.624 0.642 326.35 0.875 0.818 327.28
The equilibrium temperature was measured with a Fluke 1502A 0235 0.413 329.18 0.655 0.656 326.32 0.921 0.871 327.90
digital thermometer and a Pt-100 probe. The temperature probe0.278 0.447 328.53 0.683 0.676 326.35 0.967 0.940 328.82
was calibrated against the ice and steam points of distilled water. 0-321  0.485 327.99 0.720 0.695 326.39 1.000 1.000 329.72
The standard uncertainty for temperature measurements wa 0513 327.55 0.749 0713 326.46
0.01 K. The apparatus pressure was kept constant by means otaple 3. vapor—Liquid Equilibrium Data for Methyl Acetate (1) +
a vacuum pump and an electrovalve modified by an-off [emim][triflate] (3) at 100 kPa
pressure contrpller Whose_ standard u_ncertainty is 0.05 kPa. X3 TIK X3 TIK X3 TIK X3 TIK

Every experimental point of the binary methyl acetate 0000 329.72 0.1577 330.61 0.2681 332.36 0.3634 335.04
methanol system was obtained from an initial sample of pure 00193 329.89 01779 330.84 0.2815 332.72 0.3767 33555
methyl acetate at which different quantities of methanol were 0.0374 329.94 0.1959 331.07 0.2982 333.11 0.3933 336.25
added; whereas for the methy acetatell system, metiyl =~ (000¢ 53007 02280 331 03204 33370 04258 33735
acetate was addgd to a concentrated solution until a very dllutedo:1105 33023 02397 33178 03344 33409 04307 33755
solution was achieved. For the ternary system, several methyl g 1346 33040 0.2555 332.14 0.3474 33455 0.4318 337.55
acetatet IL mixtures of distinct composition were taken, and

different quantities of a mixture of methandi IL having a in the range (304 to 338) K. The Antoine coefficients for methyl
slightly higher concentration than the original one were added. 4cetate obtained from our experimental data and those obtained
The samples were prepared with a Mettler AE200 analytical fo; methanol in a previous wotkas well as the mean absolute
balance with a standard uncertainty of 0.0001 g. Only when geyiations between experimental and calculated vapor pressure
constant temperature was reached (30 min or longer) were thegata are shown in Table 1. As far as methyl acetate is concerned,
equilibrium conditions assumed. our vapor pressure data and those reported in the litef4téte

Sample AnalysisThe IL mole fraction content in the liquid  agree on average within 0.13 %. For methanol, the agreement
phase was gravimetrically determined after the volatile com- with the literature valugg4?is within 0.3 %.

ponents were separated from a known mass of sample by VLE for the binary systems methyl acetate (t)methanol

evaporation at 393 K until constant mass. Methyl acetate and . .
methanol contained in the liquid and condensed vapor phases(z) and methyl acetate (%) [emim][tiflate] (3) were measured

were analyzed by using a Varian Star 3400 CX gas chromato- at 100. kPa. The results are .shown in Tables 2 and 3,
graph with a thermal conductivity detector (TCD). The chro- respectively. The VLE for the binary system methanol 2)

. . . [emim][triflate] (3) at 100 kPa was determined in a previous
matographic column (2 nx 0.125 in.) was packed with Porapak a1
QS. The carrier gas was helium flowing at 30%min—1, and work* VLE for the methyl acetate (1) methanol (2)+

the operating conditions were as follows: injector and oven [emim][triflate] (3) ternary system, at 100 kPa also, was obtained

temperatures of 453 K and detector temperature of 493 K. by trymg to keep cpnstant the IL mole frapﬂon in each of the
L ) six series shown in Table 4. The experimental data for the
For the samples of the liquid phase, the whole IL was retained methyl acetate (1) methanol (2) system at 100 kPa show a
by a trap located between the injector and the chromatographicminimum boiling point azeotrope at = 0.663 andT = 326.32
column. In this way, the result of the analysis was not affected ¢ \ypich can be interpolated from the experimental values. In
by the presence of the IL, as we were able to experimentally _’

i~ Th iodically cl qi d order to compare these values with those existing in the
verify. The trap was periodically cleaned in order to prevent literature, in most cases obtained at 101.32 kPa, we have reduced
the IL from coming into the column. A calibration curve was

btained f f . icall d dard our data to this pressure using the NRTL model as described
obtained from a set of gravimetrically prepared standard |, Despite the observed dispersion in the VLE data reported
solutions, which allowed us to quantify the amounts of methanol

d byl i th les. In thi h bined in the literature for this system, our data agree very well with
and methyl acetate in the samples. In this way, the combinedy, se reported by Vasileva et #@land Topphoff et at? within
standard uncertainty of the mole fraction of the components in

S the experimental accuracy. Our azeotropic point at 101.325 kPa
the liquid and vapor phases was 0.001. (x, = 0.660,T = 326.69 K) is in complete agreement with those
reported by Vasil'eva et & (x; = 0.660,T = 326.66 K) and
Gmehling® (x;, = 0.6618,T = 326.65 K), but it differs by

Experimental Data.To test the performance of the equilib- 0.25 K from those reported by Mato et®l(x; = 0.670,T =
rium apparatus vapor pressure of methyl acetate was measure®26.95 K) and lliuta et & (x; = 0.668,T = 327.0 K).

a Antoine equation: IiP°/kPa= A — B/(T/K + C). P 0P° = (LIN)Z|P°expt
— P°calcd. ¢ From ref 43.

Results and Discussion



Table 4. Vapor—Liquid Equilibrium Data for Methyl Acetate (1) + Methanol (2) + [emim][triflate] (3) at 100 kPa
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X3 X1'® 1 T/IK X3 X1'® 1 T/IK X3 Xp'2 1 T/IK X3 Xp'8 1 T/IK
0.051 0.000 0.000 338.65 0.113 0.437 0586 329.42 0.172 0.000 0.000 343.03 0.250 0.507 0.667 333.40
0.052 0.021 0.067 337.45 0.115 0494 0629 328.93 0.173 0.020 0.057 341.88 0.251 0.572 0.712 332.85
0.057 0.038 0.113 336.35 0.112 0560 0.670 328,58 0.177 0.045 0.116 340.81 0.248 0.640 0.760 332.30
0.052 0.055 0.155 33555 0.114 0619 0.709 328.45 0.177 0.077 0.195 339.37 0.249 0.700 0.801 332.10
0.057 0.092 0.234 33439 0.112 0.679 0.748 328.38 0.178 0.119 0.266 337.83 0.246 0.756 0.834 331.80
0.052 0.103 0.253 33396 0.113 0.738 0.786 328.44 0.179 0.179 0.355 336.05 0.243 0.810 0.872 331.66
0.053 0.166 0.346 332.01 0.110 0.805 0.834 328.63 0.180 0.245 0435 33430 0.239 0.866 0.907 331.53
0.059 0.313 0477 329.14 0.106 0.871 0.885 328.97 0.180 0.312 0494 33321 0.240 00916 0942 331.62
0.059 0.396 0.548 328.30 0.106 0.939 0942 329.52 0.182 0.378 0556 332.19 0.240 0.962 0973 331.73
0.059 0454 0592 327.85 0.111 1.000 1.000 33023 0.182 0439 0.605 331.48 0.240 1.000 1.000 331.78
0.059 0535 0.633 32752 0.141 0.000 0.000 341.79 0.180 0.507 0.651 330.90 0.289 0.000 0.000 348.35
0.059 0.605 0.674 327.32 0.141 0.017 0.050 340.83 0.181 0.572 0.697 33042 0.295 0.018 0.050 347.57
0.058 0.672 0.713 327.31 0.142 0.039 0.107 339.70 0.180 0.636 0.739 330.13 0.297 0.043 0.110 346.36
0.057 0.733 0.752 327.43 0.142 0.070 0.175 338.31 0.179 0.695 0.779 329.95 0.302 0.074 0.183 345.02
0.056 0.786 0.788 327.62 0.143 0.108 0.248 336.87 0.176 0.751 0.815 329.87 0.298 0.119 0.254 343.53
0.056 0.838 0.829 327.93 0.143 0.160 0.328 33521 0.174 0.807 0.853 329.85 0.303 0.176 0.351 341.87
0.055 0.894 0.879 328.43 0.144 0.221 0401 333.66 0.170 0.863 0.892 329.95 0.304 0.234 0.422 340.40
0.055 0.941 0.928 329.02 0.145 0.287 0466 33230 0.173 0.915 0.931 330.23 0.307 0.290 0.484 339.22
0.055 0979 0973 329.62 0.146 0.358 0533 331.30 0.174 0963 0.967 330.52 0.309 0.352 0540 338.11
0.055 1.000 1.000 330.01 0.146 0.437 0595 33041 0.178 1.000 1.000 330.84 0.313 0.408 0.593 337.56
0.107 0.000 0.000 340.66 0.147 0503 0.641 329.83 0.234 0.000 0.000 34550 0.311 0472 0.645 336.64
0.108 0.017 0.053 339.63 0.147 0569 0.686 329.47 0.233 0.020 0.056 344.23 0.317 0532 0.697 335.90
0.109 0.037 0.106 338,57 0.148 0.629 0.726 329.27 0.235 0.045 0.116 343.34 0.315 0598 0.741 335.44
0.109 0.067 0.171 337.31 0.147 0.688 0.764 329.23 0.236 0.079 0.186 342.00 0.311 0.659 0.781 334.87
0.109 0.102 0.241 33589 0.147 0.741 0.798 329.19 0.238 0.123 0.264 34040 0.308 0.721 0.825 334.23
0.110 0.152 0.320 334.22 0.147 0.794 0.837 329.29 0.243 0.178 0.355 338.80 0.306 0.782 0.865 333.83
0.111 0.207 0.392 332.80 0.144 0.847 0.873 329.42 0.243 0.247 0430 33722 0.300 0.847 0905 333.32
0.112 0.261 0.449 331.69 0.144 0903 0918 329.73 0.249 0.307 0493 336.25 0.296 0.903 0939 333.17
0.112 0.322 0491 330.66 0.146 0956 0960 330.15 0.243 0.382 0561 335.00 0.298 0.957 0972 333.13
0.113 0.377 0545 329.95 0.146 1.000 1.000 330.51 0.248 0.442 0.614 334.10 0.298 1.000 1.000 333.11

axq' is the mole fraction of methyl acetate in the liquid phase expressed on an IL-free basis.

The experimental results for this binary system show a good Table 5. Estimated Values of Nonrandomness Factorsy;;, and

thermodynamic consistency according to the Van NesS8!test
modified by Fredensluntgf. The test gave a mean absolute

Energy Parameters,Ag;; and Agj;, for the Electrolyte NRTL Model

deviation between calculated and measured mole fractions of nethyi acetate methanol

methyl acetate in the vapor phasedgf= 0.0027, which shows

that the values are thermodynamically consistent. No consistency methanol

test was used for IL-containing systems.

Calculation of the Phase Equilibrium.As suggested in a
previous workd! we tried to use the electrolyte NRTL model
to predict the VLE of the IL-containing ternary system. This
model is an extension of the nonrandom two-liquid local
composition proposed by Renon and Praushitmom which
Chen et aP* derived a model for single-solvert electrolyte
systems. Subsequent to that, Mock eP°&F extended it to
mixed-solvent+ electrolyte systems by neglecting the long-
range interaction contribution term.

In this way, expressions for the liquid-phase activity coef-
ficients of methyl acetate (1) and methanol (2) in a binary or
ternary system containing [emim][triflate] (3) can be derived.
These equations have been reported in a previous paper.

According to the proposed method, as long as we want to
represent the phase equilibrium of mixed-solvénglectrolyte

i component  j component Qi Agij/¥mol~t  Ag;i/¥mol~*
0.300 1466.6 1617.8

methyl acetate [emim][triflate] 0.160 40155.% —17225.9
[emim][triflate] 0.389  11950.6 —4547.00

aFrom this work.? From ref 31.

sponding to the 43 binary solventIL were obtained from
the VLE data of the methyl acetate () [emim][triflate] (3)
binary system shown in Table 3. The parameters corresponding
to the 2-3 binary solventIL were taken from a previous
paper3! All of the nine parameters considered are shown in
Table 5, and in Table 6 the mean absolute deviations between
the experimental and calculated values of the equilibrium
temperature for binary systems can be seen.

The parameters reported in Table 5 were used to predict the
VLE of the methyl acetate (B methanol (2t [emim][triflate]
(3) ternary system in such a way that we were able to work out
the composition in the vapor phase and the equilibrium
temperature for each composition in the liquid phase. To do
this, ideal behavior of the vapor phase was assumed, and the

systems, we must determine the nine binary adjustable param-equilibrium conditions represented by eq 2 were considered:

eters for all of the solventsolvent and solventelectrolyte pairs

in the system. These parameters were obtained from the VLE

data by minimization of the objective functida

F= JZ (Texptl - Tcalcd)z (1)

whereT is the equilibrium temperature, the indices exptl and

YiP =X »P?° (2

In eq 2,y; is the vapor-phase mole fraction of compongriR

is the total pressure in the systei,is the liquid-phase mole

fraction of component based on the assumption of total
dissociation of the ILy; is the activity coefficient of component
i obtained from the electrolyte NRTL model, aRd is the vapor

calcd denote the experimental and calculated values, and thepressure of componentt equilibrium temperature. The vapor

summations are extended to the whole range of data points.
In this way, the -2 binary solvent solvent parameters were
obtained from the VLE data of the methyl acetate (&)

methanol (2) system shown in Table 2, whereas those corre-

pressures of the pure solvents were calculated from the Antoine
equation using the parameters given in Table 1.

The ability of the model to reproduce the VLE for this system
can be seen in Figures 1 to 3 where, as an example, the
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Table 6. Mean Absolute Deviationsgy and 4T, and Standard Deviations,ey and oT, between Experimental and Calculated Values of the

Vapor-Phase Mole Fractions and the Equilibrium Temperatures

system oy2 oyP OTo/K oTYK
methyl acetate- methanol 0.002 0.003 0.02 0.03
methyl acetate- [emim][triflate] 0.26 0.36
methanoH- [emim][triflate] 0.14 0.21
methyl acetate- methanoH- [emim][triflate] 0.008 0.008 0.17 0.26

20y = (UN)Z|Yexptl — Yeated- ? 0Y = [Z(Yexpt — Yeaicd?(N — m)]¥2. € 0T = (LN)Z| Texptt — Teated- ¢ 0T = [Z(Texptt — Teacd?(N — m)]¥2. N is the number

of experimental points, anch is the number of parameters for the model.

350 T T T T

345 | ]

340

T/K

335 1

330

325 1 1 I”m 1
0.0 0.2 0.4 0.6 0.8 1.0

X5 ¥
Figure 1. Temperature composition diagram for methyl acetate (%)
methanol (21 [emim][triflate] (3) at 100 kPa, with an IL mole fractior
= 0.110: @, X" experimentalO, y; experimental; solid lines, calculated;
dotted lines, calculated for IL-free system.

350 T T T T

345 | —

340

T/K

330

325 1 1 1 1
0.0 0.2 0.4 0.6 0.8 1.0

xl" J’l
Figure 2. Temperature.composition diagram for methyl acetate (%)
methanol (21 [emim][triflate] (3) at 100 kPa, with an IL mole fractiox
= 0.177: @, X' experimentalO, y; experimental; solid lines, calculated;
dotted lines, calculated for IL-free system.

calculated and experimental VLE of the methyl acetate
methanoH- [emim][triflate] ternary system are plotted dnx,

350

345

340

/K

335 1

330 . 1

325 1 | 1 1
0.0 0.2 0.4 0.6 0.8 1.0

X
Figure 3. Temperature.composition diagram for methyl acetate (*)
methanol (2}+ [emim][triflate] (3) at 100 kPa, with an IL mole fractio
= 0.304: @, x;' experimentalO, y; experimental; solid lines, calculated;
dotted lines, calculated for IL-free system.

1.0 T T T T

0.6 .
y]

04 |- ' .

0.0 0.2 0.4 0.6 0.8 1.0

'
1

Figure 4. Salting-out effect of [emim][triflate] on vapetliquid equilibrium

of methyl acetate (1)+ methanol (2) system at 100 kPa for several IL
mole fractions: dotted line, calculated for IL-free system; solid lines,
calculated aks = 0.056, 0.110, 0.145, 0.177, 0.242, and 0.304. The higher
IL mole fraction, the more separated curves from the diagonal line.

X

Methanol is more polar than methyl acetate. Hence, methyl
acetate is expected to be salted-out from the mixed solvent over
the whole range of the liquid concentration. However, the
salting-out effect is only appreciable at methyl acetate mole
fraction in the liquid-phase higher than 0.2. At lower composi-

y diagrams forxz = 0.110, 0.177, and 0.304. These figures and tions, they;, X;' curve remains practically unchanged, whatever
the mean absolute deviations between the experimental andhe IL concentration. This can be observed in Figure 4, where
calculated values of vapor-phase composition and equil- the different solid lines that represent thg x;' equilibrium
ibrium temperature (also reported in Table 6) reveal that the separate from the diagonal as the IL mole fraction increases,
proposed model is good enough to reasonably fit the experi- but only forx,’ > 0.2. Hashitani and Hiratareported the same

mental data.

behavior for the zinc chloride on the VLE of the methyl acetate
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1.00 T T T T The salt effect that [emim][triflate] produces on the methyl
- acetate+ methanol system, just like that on the acetohe
0.95 | ] methanol systerd is less than that produced by an inorganic
salt at the same mole fraction. However, due to its total
miscibility with both solvents, a higher IL concentration can
0.90 - . be achieved, therefore, the absolute salt effect can become very
N g important.
085 ] The use of [emim][triflate] as an entrainer in the extractive
distillation process of methyl acetate methanol mixtures has
advantages over the use of inorganic salts or liquids. Because
0.80 7 of its total miscibility with both solvents, a great concentration
e of IL can be achieved, and then a greater salt effect is produced.
075 R ! ! Like the inorganic salts, its very low vapor pressure guarantees
075 080 085 090 095 1.00 that all the IL will leave the distillation column with the bottoms
. stream. From this stream, made up of methanol and IL, the IL
i can be totally recovered by flash distillation, and the pure IL
Figure 5. Composition diagram for methyl acetate (t)methanol (2)}+ thus obtained can be used again.
[emim][triflate] (3) at 100 kPa for several IL mole fraction§, x; = 0.056;
v, x3 = 0.110; 0, x3 = 0.145; M, x3 = 0.177; A, X3 = 0.242;@, X3 = Literature Cited
0.304; solid lines, calculated at same IL mole fractions; dotted line,
calculated for IL-free system. (1) Seddon, K. R. lonic liquids for clean technologly.Chem. Technol.

Biotechnol.1997, 68, 351—356.

. . (2) Heintz, A. Recent developments in thermodynamics and thermophysics
+ methanol system at atmospheric pressure. This effect produces ™ non-agqueous mixtures containing ionic liquids. A reviéwChem.

a very slight crossover effédtbetween salting-in and salting- Thermodyn2005 37, 525-535.

out that is much less than that observed in the acetbne  (3) Seiler, M.; Jork, C.; Schneider, W.; Arlt, W. lonic liquids and

methanol systefd with the same IL hyperbranched polymerdPromising new classes of selective entrainers

. . ’ . . . for extractive distillation. InProceedings of the International Confer-
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