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Abstract — The flash points for the systems, ethlybenzene + n-butanol and ethlybenzene + n-hexanol, were
measured by using Tag open-cup tester (ASTM D1310-86). These binary mixtures exhibited MFPB
(minimum flash point behavior), which leads to the minimum on the flash point vs composition curve.
The experimental data were compared with the values calculated by the Raoult's law, the UNIQUAC
equation and the NRTL equation. The calculated values based on the UNIQUAC and NRTL equations
were found to be better than those based on the Raoult's law. It was concluded that the UNIQUAC and
NRTL equations were more effective than the Raoult’ law at describing the activity coefficients for non-
ideal solution such as the ethlybenzene+n-butanol and ethlybenzene + n-hexanol systems. And 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 UNIQUAC equation.

Key words : flash point, tag open-cup tester, ethylbenzener + n-butanol system, UNIQUAC equation, minimum
flash point behavior (MFPB)
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Fig. 1. Experimental apparatus.
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Table 1. The Antoine coefficients of the components.

Component Coefficients A B C
Ethylbenzene 6.9658 | 1429.55 | 213.767
n-Butanol 7.838 | 1558.19 | 196.881
n-Hexanol 7.9059 | 1819.57 | 205.086
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Table 2. The binary parameters of UNIQUAC and NRTL equations for each binary system.

Parameters UNIQUAC NRTL
Systems A A Ap A [27))
Ethylbenzene (1) + n-Butanol (2) 279.891 -50.238 468.612 373.342 0.2956
Ethylbenzene (1) + n-Hexanol (2) 177.520 -37.906 691.889 —4.347 0.2973
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Table 3. Experimental flash points and flash point pre-
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Table 4. Experimental flash points and flash point pre-
dictions of ethylbenzene (x;)+ n-hexanol (x;)

systems. systems.
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Fig. 2. The comparison of the lower flash point prediction
curves with the experimental data for the ethyl-
benzene (x;)+ n-butanol (x,) system : calculated
values based on the Raoult’s law (- - -) : calculated
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calculated values based on NRTL equation (-—-) :
experimental lower flash points by this work
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curves with the experimental data for the ethyl-
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values based on the Raoult's law (- - -) : calculated
values based on UNIQUAC equation (-----) :
calculated values based on NRTL equation (-—-) :
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