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ABSTRACT

An accurate knowledge of the flash point is important in developing appropriate preventive and con-
trol measures in industrial fire protection. The lower flash points for the 2-propanol+acetic acid and
2-propanol+-n-propionic acid systems were measured by Cleveland open cup apparatus. The experi-
mental data were compared with the values calculated by the Raoult's law, the Wilson equation and
the NRTL(non random two liquids) equation. The calculated values based on the Wilson and NRTL
equations were found to be better than those based on the Raoult's law. And the predictive curve of
the flash point prediction model, based on NRTL equation described the experimentally-derived data
were more effective than the case of the Wilson equation.
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Table 1. The Antoine Coefficients of the Components

Coefficients
A B C
Components
2-Propanol 8.8783 2010.33 252.636
Acetic acid 8.0210 1936.01 258.451
n-Propionic acid 7.9906 1929.30 236.430
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Figure 1. Photograph of Cleveland open cup apparatus.
@ Thermometer, O Test flame applicator, @ Test cup,
@ Heating plate, ® Hose to a gas source, ® Heater inside,
@ Current regulator.
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Table 3. Experimental and Predictive Flash Points of 2-
propanol+n-propionic Acid System

(21\';‘:):32?;‘0’:; Exp. | Raoults | Wilson | NRTL
acid) [°C] law | equation | equation
1.000 : 0.000 22.0 - - -
0.904 : 0.096 235 2338 | 2353 23.53
0.697 : 0.303 255 2691 | 27.71 27.72
0.500 : 0.500 33.0 3129 | 3298 33.00
0.298 : 0.702 41.0 37.68 | 4021 40.23
0.094 : 0.906 475 48.78 | 50.97 50.95
0.000 : 1.000 58.5 - - -
AAD. - 1.57 1.30 1.29
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1.000 : 0.000 22.0 - - -

0.902 : 0.098 27.0 2349 | 2371 23.7O‘A

0.704 : 0.296 28.0 27.03 | 2835 | 2831

0.502 : 0.498 340 3175 | 3483 | 34.79

0.298 : 0.702 40.0 3854 | 4335 | 4333

0.102 : 0.898 520 4942 | 5353 | 5352

0.000 : 1.000 595 - - -

AAD. - 2.15 1.87 1.85
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Table 4. The Binary Parameters of the Wilson and NRTL Equations for Each Binary System

Parameters Wilson' NRTL?
Systems Ay Ay Vi v Ap Ay o
2-Propanol(1)+acetic acid(2) -366.6812 | 1605445 { 7692 57.54 813926 | —281.4482 | 03048
2-Propanol(1 }+n-propionic acid(?) | —243.9135 | —-147.3901 | 76.92 7498 | -160.6573 | ~239.5298 | 0.3040

Wilson : A = A=A Agp = Aoy — Ag (cal/mol)
NRTL : Ay, = 82— &1, Au = ga1~ g (cal/mol)
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Figure 2. The comparison of the lower flash point
prediction curves with the experimental data for the 2-
propanol(1)+acetic acid(2) system.
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Figure 3. The comparison of the lower flash point
prediction curves with the experimental data for the 2-
propanol(1)+n-propionic acid(2) system.
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