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The Measurement and Calculation of the Lower Flash Points using of
Binary Systems Using Cleveland Open Cup Tester
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Abstract : The lower flash points for the flammable binary systems, 2-propanol+formic acid and 2-propanol+n-butyric
acid, were measured by Cleveland open cup tester. The optimization method using van Laar equation and the Raoult’s
law were used to estimate the lower flash points and were compared with experimentally-derived data. The calculated
values based on the optimization method were found to be better than those based on the Raoult’s law.
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@ A thermometer

® A hose to a gas source B A heater inside

Fig. 1. Photograph of Cleveland open cup apparatus,
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Table 1. The Antoine coefficients of the components

W A B c
Components

2-Propanol 8.8783 2010.33 252.636
Formic acid 6.9446 1295.26 218.000
n-Butyric acid 7.7399 1764.68 199.892
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Table 2, The optimized binary parameters of the van Laar
equations for each binary system

Parameters van Laar
Systems A As
2-Propanol{1y+Formic acid(2) -6.01544 0.25988
2-Propanol(1}n-Butyric acid(?) | -0.08726 25.53039
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Table 3. Experimental and predictive flash points of 2—pro—
panolHormic acid system

Mole Fracti?ns ' Exp. | Raoult’s law Optimization
(2-propanol:formic acid) method
1.000 @ 0.000 220 - -
0.902 : 0.098 250 2325 23.12
0.703 : 0.297 260 2622 2511
0.494 : 0.506 31.0 30.25 29.33
0.299 : 6.701 320 35.50 33.99
0.101 : 0.899 380 44.13 38.00
0.000 : 1.000 520
AAD. - 247 1.15

Table 4. Experimental and predictive flash points of 2—pro—
panol+n—-hutyric acid system

Mole Fractions Ex Raoult's law Optimization
(2-propanol:n-butyric acid)| ™ P method
1.000 : 0.000 220 -
0.901 : 0.099 250 23.65 25.00
0.702 . 0.298 30.0 27.63 29.07
0.504 : 0.49 34.0 3297 3442
0.305 : 0.695 40.0 40.98 42.40
0.091 : 0.909 59.0 57.74 58.77
0.000 : 1.000 73.5 - -
AAD. - 1.40 0.80
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Fig. 2. The comparison of the lower flash point prediction
curves with the experimental data for the 2-pro—
panol()+Hormic acid(2) system,
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Fig. 3. The comparison of the lower flash point prediction
curves with the experimental data for the 2—pro—
panol(1}+n—butyric acid(2) system.
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