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Abstract : Suitable design and operation of distillation process is very dependent on vapor-liquid equilibrium calculation. The usual
calculation method is use binary interaction parameter. Flash points of n-propanol+n-butanol and 2-butanol+n-butanol were measured by
Seta-flash closed cup tester. Experimental Flash points were compared with those calculated by the method based on Raoult’s law and the
optimization method using Wilson equation. The binary interaction parameters obtained by the optimization method are then used to
calculate the bubble points of n-propanol+n-butanol and 2-butanol+n-butanol.
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Table 1. The antoine coefficients of each component

Components A B C
n-Propanol 8.37895 1788.020 227.438
2-Butanol 7.47429 1314.188 186.500
n-Butanol 7.83800 1558.190 196.881
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Table 2. The experimental and calculated flash points for the
n—propanol(1)+n—butanol(2) system

Mole Fractions Flash points (C)

X1 Xo Exp. Raoult's law Wilson
1.000 0.000 21.0 - -
0.900 0.100 23.0 22.02 2222
0.700 0.300 25.0 24.26 24.99
0.500 0.500 28.0 26.88 28.00
0.300 0.700 31.0 29.98 31.14
0.100 0.900 335 33.76 34.36
0.000 1.000 36.0 -

AAE. - 0.82 0.36

41



_O'k
ofn

Table 3. The experimental and the calculated flash points for
the 2—butanol(1)+n—butanol(2) system

Mole Fractions Flash points (C)

X X3 Exp. Raoult's law Wilson
1.000 0.000 22.0 - -
0.899 0.101 23.0 22.94 22.80
0.700 0.300 25.0 25.00 24.65
0.500 0.500 27.0 27.42 27.01
0.300 0.700 30.0 30.32 30.00
0.100 0.900 34.0 33.89 33.76
0.000 1.000 36.0 - -

AAE. - 0.18 0.16

Table 4. The optimized binary parameters of Wilson equations

for each binary system
Parameters Wilson
Systems Ap Agy
n-Propanol(1)+n-butanol(2) -372.8818 4419338
2-Butanol(1y+n-butanol(2) -388.1685 676.6887
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Table 5. The experimental and calculated data for the
n—propanol(1)+n—butanol(2) system

Experimental data' Wilson
™ (C) X Wi T i

115.00 0.0966 0.1815 115.38 0.1631
112.50 0.1910 0.3300 113.39 0.3061
110.00 0.2970 04715 111.18 0.4488
107.50 0.4105 0.5965 108.85 0.5820
105.00 0.5340 0.7105 106.37 0.7058
102.50 0.6700 0.8140 103.70 0.8184
100.00 0.8190 0.9077 100.90 0.9156

AAE. 1.04 0.0138
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Table 6. The experimental and calculated data for the
2—butanol(1)+n—butanol(2) system

Experimental data' Wilson

vchp (OC) X Vi vIcz\I ylcal
115.20 0.1000 0.1700 114.76 0.1842
113.90 0.1630 0.2850 113.19 0.2838
113.50 0.1820 0.2930 112.74 0.3117
113.00 0.2040 0.3240 112.22 0.3428
111.80 0.2700 0.4120 110.74 0.4293
110.70 0.3210 0.4740 109.66 0.4898
109.80 0.3650 0.5280 108.77 0.5380
108.60 0.4320 0.5960 107.48 0.6052
107.60 0.4900 0.6540 106.44 0.6581
105.90 0.5680 0.7250 105.13 0.7224
105.30 0.6090 0.7500 104.48 0.7535
104.00 0.6920 0.8240 103.26 0.8118
103.50 0.7140 0.8400 102.95 0.8263
102.50 0.7350 0.8550 102.67 0.8399
102.50 0.7840 0.8550 102.03 0.8706
100.00 0.8950 0.9480 100.71 0.9368

AAE. 0.73 0.0115
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