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Abstract—New vapor-liquid equilibrium data for the ternary mixture oxazole-acetonitrile-water, which are
by-products of acrylonitrile manufacturing process in Hoechst Co., were determined by using recirculating
still at 1013 mbar. These experimental data were satisfactorily correlated by Wilson and NRTL equation
for the activity coefficient and were found to be thermodynamically consistent by two point consistency test

for a multicomponent.
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Fig. 1. Schematic diagram of equilibrium recirculating
still.
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Table 1. G. C parameters for analysis of the system oxazole-acetonitrile-water

Parameters Temp.(T) Parameters Specification
Oven temp. 165 Detector T.C.D

Injection port temp. 200 Packing material Porapak N 15m
Detector temp. 210 Carrier gas He

2xA 9 F Tt Y sqR ] HA ot} Still
3+2-& NORMAG normastat 75 electric pressure con-
trollers} Wallace & Tiernan#| A 231 AI 24
+005 mbar®] H¥E 2 fAAA A, stillsp 52t
A Ale]oll= cooling trap-g- 370 Fo1 Z+2H-E- dry ices}
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stille 4 2= F7]71 £& GHAE A A ¥4
23 or¥E Jehlie A A s {15].
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Table 2. Antoine constants of each chemicals(mm Hg)

Chemicals Molecular Antoine constants
form A B C
Oxazole C3HaNO 7.18330 1254.643 222.044
Acetonitrile  C;H3N 7.33986 1482290 250.523
Water H,0O 8.07131 1730.630 233.426
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=69.65—77.95C, X,=0.0601—0.7723, X.=0.1021—
0.5857, X5=0.0962—0.8378 3¢l 4] F3§& 1013 mbar
2 q}s}ol| 4] pxazole-acetonitrile-water AHdE-A| o)) o
3 7|83 =2 dgiole]9}, Al (4)2} two point consist-
ency test2]9] #H3lo] mE Hd a, b 3 EES
#x} DuE e ek
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Fig. 2. Vapor-liquid equilibrium compositions for the sys-
tem oxazole-acetonitrile-water at 1013 mbar. < :
Liquid phase, o : Vapor phase
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Z24& ANZ 5 9drk Table5e AA ST AY
o o)E] 2} Wilson4] 3} NRTLA]o)) 2]} A4kl 7|44 3
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Table 3. The experimental vapor-liquid equilibrium data for the system oxazole-acetonitrile-water at 1013 mbar

T(C) X, X, Y, Y; Y1 Y2 Y3 Das
69.65 0.7723 0.1315 0.7852 0.1225 1.020 1.379 3.140 00179
71.02 0.5337 0.2923 0.5970 0.2574 1.050 1.246 2.740 Ol 0068
72.50 0.3515 0.4146 0.4224 0.3738 1.088 1.215 2.550 _ 0' 0045
7395 0.2077 0.5101 0.2732 0.4854 1.137 1.223 2.355 _ 0. 0034
75.38 0.0930 0.5857 0.1332 0.5905 1.183 1.238 2.229 0. 0179
71.20 0.5031 0.2276 0.5826 0.2218 1.094 1371 2.247 _ 0: 0075
7295 0.3162 0.2939 0.4269 0.3211 1.205 1451 1.856 00017
74.50 0.1808 0.3405 0.2845 04226 1.336 1.568 1.646 _ 0: 0051
76.00 0.0780 0.3726 0.1454 0.5326 1.509 1.720 1.480 00122
7154 0.4753 0.1703 0.5894 0.1857 1.159 1.517 1.935 —0.0060
7348 02854 0.1924 04557 0.2636 1401 1.789 1.509 . 0: 0018
75.12 0.1578 0.2074 0.3247 0.3547 1.713 2117 1.323 —0.0025
76.72 0.0678 0.2191 0.1814 0.4685 2117 2.515 1.204 00071
7192 04514 0.1190 0.6093 0.1484 1.246 1.713 1.692 00010
74.00 0.2640 0.1111 0.5070 0.1927 1.657 2.226 1.320 —0.0072
75.85 0.1420 0.1032 0.4042 0.2517 2315 2.950 1.159 —0.0088
77.95 0.0601 0.1021 0.2657 0.3564 3.366 3.948 1.051

Bjsast 129 2% 199144 4%
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Tabie 4. Fitted Wilson & NRTL constants for the system
oxazole-acetonitrile-water(cal/mol)

Constants Wilson NRTL
ij Ay Aji Ay Aii a;
12 —334.778 634929 562.331 —256.405 0.298
13 446.579 1144301 102.876 1230.989 0.300
23 333545 1638.652 618.696 935.896 0.274

Table 5. Data fit in correlations for the system oxa-
2zole-acetonitrile-water

System Wilson NRTL
Y Man AT(C) AY  AT(C) AY
Oxazole-acetoni- 023 0.0025 022 0.0040
trile-water 054 0.0186 066 00145
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NOMENCLATURE
A : constant in Antoine vapor pressure equation
A; : the area of the component i peak
A,; :the area of the reference component in mix-
ture
B : constant in Antoine vapor pressure equation
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cC,
CCur

CO;

ub4-z] - A P. Schmidt

: constant in Antoine vapor pressure equation
: the amount of component i in the calibration

sample

: the amount of the reference component in mix-

ture

: the percentage of component i present in the

analysis sample

: deviation of pair of points a and b

: objective function

: interaction parameter in the NRTL equation
: component

: data point

: number of components

: vapor pressure of pure component i

: total pressure

: the response factor for component i

: the total percentage of the analysis sample
: liquid phase mole fraction of component i

: liquid phase mole fraction of component i at

point a

: vapor phase mole fraction of component i

Greek Letters

@
Yi
Yia
A

: nonrandomness parameter

: activity coefficient of component i

: activity coefficient of component i at point a
: interaction parameter in the Wilson equation
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