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Abstract

The vapor-liquid equilibrium data for methyl alcohol-ethyl acetate system measured under subatmospheric

‘pressures are presented in this paper.

In order to confirm the accuracy of the experimental results, the x-y data measured are thermody namxca]ly

analyzed by the method applied in the previous studies. V=

It is shown that the plot between logarithmic value of relative volatility and liquid phase composition is

linear and the pressure variation does not change the slope of the plot.

An empirical x-y relation is proposed and the pressure effect on the azeotropic composition is discussed

in this paper.
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Table 1. Physical Properties of Reagents used

: ' Refractive Boiling
Density (25%) : 20 int (©
Reagents used ; Index (np20) i Point( C)

Exp. } Lit. (3)%' Exp. l Lit. ¥ Exp. Lit, 4®

Methyl alcohol 0.7926 0.7926) 1.3288] 1.3285  64.6 64.7
Ethyl acetate | 0.9005 0.9005 1.3723 1.3724 77.0 77.1
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Fig. 2 Relation between Refractive Index and Composition
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Table 2. Experimental Data for Methyl alcohol-Ethy| acetate

system at 500 mm Hg

t°C ! 4 i y

59.0 0.095 ’ 0. 250
56.8 0.157 ' 0.343
55.2 0.220 0.410
53.0 0. 350 0.508
52.0 0.468 0.575
52.0 0.498 0.501
51.6 0.610 0.648
51.2 0.672 0.682
51.5 0.694 0. 695
51.5 0.767 0.741
52.1 0.827 0.790
52.3 0.866 0.822
52.5 0.872 0. 829
52.3 0.906 0. 865
53.3 0.942 0. 908

Table 3. Experimental Datac for Methyl alcohol-Ethyl

acetate system at 200 mm Hg

t°C i x ; y
36.8 0.114 0. 265
34.5 0. 202 0. 372
33.6 0. 268 0.428
32.8 0. 307 0. 456
32.3 0. 362 0. 492
32.0 0.412 0.521
31.6 0.501 0.5683
315 0.587 " 0.612
31.5 | 0. 686 0. 667
31.8 | 0.731 0. 696
31.6 ‘ 0.778 0.731
32.0 0.845 0.785
22.7 0.924 0. 880
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Table 4. Experimental Data for Methyl alcohol-Ethy}

acetate system al 100 mm Hg

t°C

x ¥
21.9 0.125 0. 265
20.2 0.210 0.361
19.0 0. 298 0.436
19.0 0.313 0. 445
18.4 0. 405 0. 500
18.2 0. 422 0.510
18.0 0.445 0.524
18.0 0.498 0. 550
17.9 0.572 0.588
17.9 0.620 0.618
18.0 0.710 0.669
18.3 0.782 0.720
18.5 0.824 0.759
19.2 0.905 0.824
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Fig. 3 Equilibrium Diagram for Methyl alcohol-Ethy!l acetate

System

Table 5. Azeotropic points at subatmospheric Pressures

Azeotropic i Azeotropic Composition
Pressures Temperature | {Mole fraction of
} (°C) i Methyl alcohol)
760 mm Hg | 62.3 ‘ 0.718
500 mm Hg ‘ 51.3 | 0.694
200 mm Hg 31.5 ! 0.643
100mmHg | 17.9 | 0.608
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Fig. 5 Activity Coefficient vs. Composition
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Fig. 6 Q function vs. Composition



t.4 SooamHg

0.2

log 1./¢,

-0.41

-
: \\

=02

log % /¢,

~04r

2.4

0.2

0

Iog'r,/rz

-0.2

-0.4

0 0.5 1.0

Mole fraction .of Methyl dlcohol
Fig. 7 Herington Test

Table. & Results of Herington’s Consistency Test

fog a

Pressures D I J ‘ Temp. range
760 mm Hg 2.41 | 6.62 14.8
500 mm Hg 2.21 | 6.10 13.2
200 mm Hg 2.10 | 477 l 9.7
100 mm Hg 2.32 | 4.17 8.1
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Fig. 8 Relation between Log & and Composition

G4 % EHNTS BERY K& RPHEKED KT
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760 mm Hg; log a=-0.830x+0. 596 (1)
500 mm Hg; log a=—0.830x+0.576 (2)
200 mm Hg; log a=—0.830x-+0.534 (3)

100 mm Hg; log a=—0. 830x2-+0. 505 (4)
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Fig. 10 Effect of Pressure on the change of Azeotropic

Composition.
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Nomenclature

B=Intercept

z=Mole fraction of Methyl alcohol in liquid phase
y=DMole fraction of Methyl alcohol in vapor phase
a=Relative volatility

y=Liquid phase activity Coeflicient

==Total pressure in isobaric equilibrium
Subscripts

1,2; Represent component 1 or 2, respectively

A; Azeotropic point
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