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ABSTRACT

The flash point is one of the most important properties for characterizing the fire and explosion hazard of liquid solu-

tions. In this study, a Tag open-cup apparatus was used to measure the flash points of two flammable binary mixtures, n-
decane + n-octanol and acetic acid + n-butanol. The flash point temperature was estimated using the UNIFAC (Universal
Functional Activity Coefficient) group contribution model and optimization method. The experimentally derived flash
point was also compared with the predicted flash point. The two methods can estimate the flash point fairly well for the n-

decane + n-octanol and acetic acid + n-butanol systems.
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Table 1. The Antoine Coefficients of the Components

Components Coefficients A B C
n-Decane 7.44 1843.12 | 230.22
n-Octanol 7.0845 | 1457.76 | 151.58
Acetic acid 7.5596 | 1644.048 | 233.524
n-Butanol 7.838 | 1558.19 | 196.881
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Figure 1. The basic system configuration of the Tag open-
cup tester.
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Table 2. The Experimental and Calculated Flash Points for n-
Decane (1) + n-Octanol (2)

Mole Fractions Flash points (°C)
X Xy Exp. UNIFAC Optimization

1.000 0.000 54.0 - -
0.903 0.097 55.5 54.83 55.36
0.708 0.292 58.0 55.98 57.82
0.505 0.495 60.5 57.51 60.49
0.301 0.699 63.5 61.49 64.61
0.096 0.904 76.0 74.63 76.00
0.000 1.000 94.0 - -

AAE (°C) ] 1.81 0.29

Table 3. The Experimental and Calculated Flash Points for
Acetic Acid (1) + n-Butanol (2)

Mole Fractions Flash points (°C)

X X2 Exp. UNIFAC Optimization
0.000 1.000 42.5 - -
0.098 0.902 43.0 42.77 43.23
0.498 0.502 46.0 4423 46.03
0.700 0.300 46.5 45.26 46.90
0.902 0.098 47.5 46.45 47.13
1.000 0.000 47.0 - -

AAE (°C) - 1.07 0.24
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Figure 2. The comparison of calculated flash points with
experimental data for n-decane (1) + n-octanol (2).
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Figure 3. The comparison of calculated flash points with
experimental data for acetic acid (1) + n-butanol (2) system.
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Table 4. UNIFAC Group Volume (Ry), Surface Area (Qy), and Interaction Parameters (a,)

-CH; -CH, -CH,-CH,-OH -COOH Ry Qx
-CH; 0 0 737.5 663.5 0.9011 0.848
-CH, 0 0 737.5 663.5 0.6744 0.540
-CH,-CH,-OH -87.93 -87.93 77.61 1.878 1.66
-COOH 3153 315.3 -17.59 0 1.3013 1.224
Table 5. The Optimized Binary Parameter of Wilson Equa- acetic acid + n-butanolAd|¢] <1313 Z=A 3Tk T3k

tion for n-Decane (1) + n-Octanol (2) and Acetic Acid (1) +
n-Butanol (2) Binary Systems

Parameters Wilson
Systems A A
n-Decane (1) + n-octanol (2) 327.40 559.91
Acetic acid (1) + n-butanol (2) —411.94 187.17
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