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Dew Point Prediction by Lower Flash Points of Binary Mixtures
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Abstract : Vapor-liquid equilibrium calculation is required to properly design and operation of distillation process. The general calculation
method is to use binary interaction parameter. Lower flash points of cyclohexanol+aniline and cyclohexanol+cyclohexanone were measured by
using Seta-flash closed cup apparatus. The measured flash points were compared with those calculated by the method based on Raoult’s law
and the optimization method using Wilson equation. The absolute average errors(A.A.E.) of the results calculated by Raout's law are 0.25 C and
1.07C for cyclohexanol+aniline and cyclohexanol+cyclohexanone, respectively. The absolute average errors of the results calculated by the
optimization method are 0.22C and 0.65C for cyclohexanol+aniline and cyclohexanol+cyclohexanone, respectively. As can be seen from
A.AE,, the calculated values based on the optimization method were found to be better than those based on the Raoult's law. The binary
interaction parameters calculated by the optimization method are used to predict the dew points of cyclohexanol+aniline and
cyclohexanol+cyclohexanone. The A.A.E. for these mixtures show that there is an acceptable agreement between experimental and calculated

dew poins.
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Table 1, The experimental and calculated flash points for the
cyclohexanol(1)+aniline(2) system

Mole fractions Flash points (C)

X1 Xa Exp. Raoult's law Wilson
1.000 0.000 60.0
0.900 0.100 61.0 60.52 60.59
0.699 0.301 62.0 61.62 61.79
0.500 0.500 63.0 62.77 62.99
0.300 0.700 64.0 64.00 64.20
0.125 0.875 65.0 65.14 65.26
0.000 1.000 66.0

AAE. 0.25 0.22
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Table 2. The experimental and the calculated flash points for
the cyclohexanol(1)+cyclohexanone(2) system

Flash points (C)

Mole fractions

X1 X2 Exp. Raoult's law ~ Wilson
1.000 0.000 60.0 - -
0.899 0.101 57.0 57.48 56.83
0.701 0.299 53.0 53.12 51.72
0.500 0.500 47.0 49.35 47.74
0.300 0.700 44.0 46.11 4481
0.101 0.899 43.0 43.30 42.77
0.000 1.000 42.0 - -

AAE. - 1.07 0.65
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Fig. 1. The comparison of calculated flash points with experimental
flash points for the cyclohexanol(1)+aniline(2) system,
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Fig. 2. The comparison of calculated flash points with experimental
flash points for the cyclohexanol(1)+cyclohexanone(2) system,

Table 3. The antoine coefficients of each component

Components A B C
Cyclohexanol 8.3534 2258.560 251.624
Aniline 7.4644 1840.790 216.923
Cyclohexanone 7.4705 1832.200 244.200
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Table 4, The optimized binary parameters of Wilson equations
for each binary system

Parameters Wilson
Systems Ap Ay
Cyclohexanol(1)+aniline(2) -208.1355 186.0650
Cyclohexanol(1)+cyclohexanone(2) 927.8370 -391.3793

Table 5. The experimental and calculated data for the
cyclohexanol(1)+aniline(2) system

Experimental data" Wilson
T (C) X| Vi ™ X

182.5 0.035 0.079 1832 0.043
180.0 0.088 0.181 181.3 0.103
1732 0.276 0.446 175.8 0.294
170.8 0.355 0.536 173.8 0.373
168.6 0.444 0.608 172.0 0.444
167.1 0.508 0.662 170.7 0.502
164.6 0.682 0.790 167.4 0.658
163.1 0.807 0.873 165.0 0.777
161.8 0.917 0.945 162.9 0.897

AAE. 23 0.016
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Table 6. The experimental and calculated data for the
cyclohexanol(1)+cyclohexanone(2) system
Experimental data' Wilson
T () X i T X
104.6 0.987 0.980 103.6 0.990
102.8 0.886 0.820 101.4 0.890
101.6 0.835 0.724 100.0 0.836
99.4 0.715 0.567 97.6 0.716
96.4 0.501 0.375 94.7 0.527
95.2 0.415 0.290 93.6 0.422
92.8 0.199 0.135 92.0 0.193
92.0 0.101 0.068 91.5 0.088
91.2 0.078 0.051 91.3 0.063
91.0 0.055 0.034 91.1 0.040
AAE. 1.1 0.010
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