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Abstract—Isobaric vapor-liquid equilibria for the three binary systems water-ethylene glycol, methanol-ethyl-
ene glycol and pentanol-ethylene glycol were measured at 760+ 5 mmHg by using a vapor recirculatory
still. The experimental data were correlated with the Wilson, UNIQUAC and NRTL equations.
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A : Condenser
B : Vapor Sampling Port
C : Liquid Sampling Port

F: 2-way Valve

G : Equilibrium Cell
H, I : Thermocouple
D,E : 3-way Valve @~ - : Heating Coil

Fig. 1. The apparatus for vapor-liquid equilibria.
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Table 1. Experimental results for VLE of methanol(1) and
ethylene glycol(2)

T(T) X1 Y1
66.70 0.930 0.999
73.20 0.821 0.998
79.60 0.664 0.997
84.70 0.530 0.993
90.20 0.457 0.990
93.80 0.406 0.985

101.40 0.363 0.979

102.70 0.356 0.975

104.90 0.322 0.967

105.10 0.227 0.946

109.90 0.212 0.933

113.00 0.195 0.923

12150 0.137 0.864

149.60 0.103 0.746

157.50 0.046 0.515

166.30 0.036 0.420

175.20 0.025 0.304

183.50 0.014 0.181

189.10 0.005 0.068
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Table 2. Experimental results for VLE of water(1) and
ethylene glycol(2)

Table 4. Wilson, UNIQUAC, NRTL parameters for the
system methanol(1) and ethylene glycol(2)

T(C) X} Y1 A Ay AAD of Y1
110.00 0.798 0.993 Wilson —4775.8 45416 0.0002
116.40 0.613 0.985 UNIQUAC 2983.8 —3900.0 0.0003
124.30 0.559 0.977 NRTL —1960.7 —1900.0 0.004
124.50 0.553 0.976
12(8;(1)?) g:gz ggg; Table S. Wilson, UNIQUAC, NRTL parameters for the
129.50 0411 0.962 system water(1) and ethylene glycol(2)
13050 0.388 0.955 Ar Az AAD of y,
131.20 0.365 0.952 Wilson 1360.0 3185.2 0.0002
135.20 0.289 0.926 UNIQUAC —1670.7 1455.5 0.0008
136.00 0.283 0.924 NRTL 356.84 350.00 0.0016
138.00 0.241 0.909
142,50 0.216 0.887 Table 6. Wilson, UNIQUAC, NRTL parameters for the
149.00 0.178 0.852 system pentanol(l) and ethylene glycol(2)
158.10 0.129 0.776
167.40 0.102 0.706 Ay A AAD of y,
17 8. 50 0' 065 0'5 63 Wilson —1636.1 7500.0 0.0002
1 84. 20 0‘ 034 0'379 UNIQUAC 42316 —14285 0.0005

: - - NRTL 1973.0 2000.0 0.0002

Table 3. Experimental results for VLE of pentanol(1) and
ethylene glycol(2)

T(C) X1 Vi

173.90 0.0341 0.3361
166.80 0.0695 0.5218
160.90 0.0904 0.5969
158.30 0.1058 0.6381
153.80 0.1436 0.7113
151.40 0.1972 0.7752
150.00 0.2409 0.8062
148.80 0.2809 0.8276
147.90 0.3062 0.8425
146.90 0.3469 0.8570
146.20 0.3761 0.8695
145.50 0.4084 0.8772
144.70 0.4616 0.8901
144.60 0.5071 0.8961
143.40 0.5560 0.9072
142.90 0.6211 0.9167
141.90 0.6744 0.9237
141.10 0.7339 0.9330
140.50 0.7992 0.9414
139.90 0.8278 0.9461
139.20 0.8713 0.9545
138.70 0.9109 0.9654
138.40 0.9269 0.9660
138.00 0.9609 0.9807
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Fig. 2. VLE of methanol(1) & ethylene glycol(2).
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Fig. 3. VLE of water(l) & ethylene glycol(2).
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Fig. 4. VLE of pentanol(1) & ethylene glycol(2).
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Fig. 5. VLE of water(1) & ethylene glycol(2)-comparison
of experimental and reference data.
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Fig. 6. VLE of methanol(1) & ethylene glycol(2)-compari-
son of experimental and reference data.
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Ay, Ay : adjustable parameters used in Wilson, UNI-
QUAC, NRTL equation

T : temperature of the system

X; : liquid phase mole fraction of component i

Vi : gas phase mole fraction of component i
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