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ABSTRACT

The lower flash points for the tert-pentanol + propionic acid and p-xylene + propionic acid systems
were measured by Tag open-cup apparatus. The experimental data were compared with the values cal-
culated by the Raoult's law, the van Laar equation and the NRTL equation. The calculated values
based on the van Laar and NRTL equations were found to be better than those based on the Raoult’s
law. It was concluded that the van Laar and NRTL equations were more effective than the Raoult’
law at describing the activity coefficients for non-ideal solution such as the tert-pentanol + propionic
acid and p-xylene + propionic acid systems. The predictive curve of the flash point prediction model
based on the NRTL equation described the experimentally-derived data more effectively than was the
case when the prediction model was based upon the van Laar equation.
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7N ARE 0|83t tert-Pentanol + Propionic Acid 2

Table 1. The Antoine Coefficients of the Components

Coefficients A B C
Components
tert-Pentanol 8.3767 | 18219 | 230.0
p-Xylene 6.99053 | 1453.43 | 215.31
Popionic acid 7.99064 | 1929.3 | 236.43
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Figure 1. The basic system configuration of the Tag open-
cup tester.

Table 2. The Binary Parameters of the van Laar and NRTL Equations for Each Binary System
Parameters van Laar NRTL
Systems Al2 A21 Al2 A21 o
tert-Pentanol(1) + propionic acid(2) -0.3641 —0.6142 101.5638 —416.4843 0.3075
p-Xylene(1) + propionic acid(2) 0.6223 1.4021 1032.8658 154.5890 0.7918

NRTL: A= gio-gi1, Ay = go1-gxn (cal/mol)
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Table 3. Experimental and Predictive Flash Points of tert-Pentanol-propionic Acid System

Mole Fractions (tert-Pentanol:Propionic acid) Exp. [°C] Raoult’s Law van Laar NRTL
1.000:0.000 26.0 - - -
0.916:0.084 27.0 27.16 27.34 27.35
0.705:0.295 32.0 30.58 31.73 31.83
0.505:0.495 38.0 34.80 37.06 37.45
0.304:0.696 44.0 40.73 43.78 44.52
0.096:0.904 53.5 50.86 53.14 53.76
0.000:1.000 59.0 - - -
A.AD. - 2.14 0.43 0.37
Table 4. Experimental and Predictive Flash Points of p-Xylene + Propionic Acid System
Mole Fractions (o-Xylene:Propionic acid) Exp. [°C] Raoult’s Law van Laar NRTL
1.000:0.000 35.0 - - -
0.702:0.298 355 39.66 36.38 35.79
0.499:0.501 36.5 43.66 38.58 38.12
0.297:0.703 425 48.65 42.88 42.50
0.100:0.900 48.0 54.98 51.26 50.89
0.000:1.000 59.0 - - -
A.AD. - 6.11 1.65 1.20
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Figure 2. The comparison of the lower flash point
prediction curves with the experimental data for the tert-
pentanol(1) + propionic acid(2) system.
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Figure 3. The comparison of the lower flash point
prediction curves with the experimental data for the p-
xylene(1) + propionic acid(2) system.
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