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The Measurement of Minimum Flash Point Behaviour (MFPB)
for Binary Mixtures
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ABSTRACT

The flash point is an important indicator of the flammability of a chemical. The minimum flash
point behaviour (MFPB) is exhibited when the flash point of a mixture is below the flash points of
the individual components. The identification of this behaviour is critical, because a hazardous situa-
tion results from taking the lowest component flash point value as the mixture flash point. In this
study, the flash points for the n-butanol + n-decane and n-octane + n-propanol systems which exhibit
MFPB, were measured by Tag open-cup apparatus. The experimental data were compared with the
values calculated by the Raoult’s law, the van Laar equation and the Wilson equation. The calculated
values based on the van Laar and Wilson equations were found to be better than those based on the
Raoult’s law. It was concluded that the van Laar and Wilson equations were more effective than the
Raoult’ law at describing the activity coefficients for non-ideal solution such as the n-butanol + n-
decane and n-octane + n-propanol systems. The predictive curve of the flash point prediction model
based on the Wilson equation described the experimentally-derived data more effectively than was the
case when the prediction model was based upon the van Laar equation.

Key words : Flash point, Tag open-cup apparatus, n-Butanol + n-Decane, n-Octane + n-Propanol, van Laar
Equation, Wilson Equation
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Figure 1. The basic system configuration of the Tag open-
cup tester.
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Table 1. The Antoine Coefficients of the Components
Coefficients A B C
Components
n-Butanol 7.8380 | 1558.190 | 196.881
n-Decane 7.4400 | 1843.120 | 230.220
n-Octane 6.9314 | 1358.800 | 209.855
n-Propanol 7.7442 | 1437.686 | 198.463
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Table 2. The Binary Parameters of the van Laar and Wilson
Equations for each Binary Systems

arameters van Laar Wilson
Systems An | Ay Ap Ay
n-Butanol(1) + |} 170911 9045 | 1235.9684 | 500.0222
n-Decane(2)
n-Octane(1) + |y 50601 13754 | 516.4849 | 1117.6745
n-Propanol(2)
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Table 3. Experimental and Predictive Flash Points of n-
Butano! + n-Decane System

Mole fractions Exp. | Raoult’s | van Wilson
(n-Butanol : n-Decane) | [°C] Law | Laar
1.000 : 6.000 425 - - -
0.948 : 0.052 39.0 | 4289 {4097 4040
0.702 : 0.298 370 | 4496 |39.60] 3893
0.489: 0511 36.0 | 47.08 [39.821 39.10
0213 :0.787 415 | 50.52 | 42,07 40.58
0.109 : 0.891 445 | 52.10 |45.19] 43.02
0.000 : 1.000 54.0 - - -
| AAD. - 791 | 193 | 177

Table 4. Experimental and Predictive Flash points of n-
Dctane + n-Propanol System

Mole fractions Exp. | Raoult’s | van Wilson
(n-Octane : n-Propanol) | [°C] | Law | Laar
1.000 : 0.000 19.5 - - -
0.906 : 0.094 180 | 2023 |18.19] 17.05
0.716 : 0.284 160 | 21.77 |17.37] 16.15
0.501 : 0.499 155 23.63 |17.53| 16.27
0.300 : 0.700 145 | 2549 |18.03] 16.76
0.095: 0.905 19.5| 27.52 |2091} 19.33
0.000 : 1.000 285 - - -
AAD. - 7.03 1.71 | 0.86
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Figure 2. The comparison of the lower flash point
prediction curves with the experimental data for the n-
butanol(1) + n-decane(2) system.
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