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Abstract - The flash point is one of the most important indicators of the flammabiliy of liquid solutions. The
flash point is the lowest temperature at which there is enough concentration of flammable vapor to form an ig-
nitable mixture with air. In this study the flash points of binary flammable solutions, 2-propanol+propionic
acid and n-hexanol+formic acid systems, were measured using Seta flash closed cup tester. Particularly n-hex-
anol+formic acid system exhibited minimum flash point behavior. The measured values were compared with
the calculated values using Raoult’s law and optimization method. The calculated data by optimization method
described the measured values more effectively than those calculated by Raoult’s law.
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Table 1. The Antoine coefficients of each com-

ponent
Components A B C
2-Propanol 8.8763 2010.33 252.636
n-Hexanol 7.9058 1819.57 205.00
Formic acid 6.9446 1295.26 218.00
Propionic Acid 7.9906 1929.30 236.43
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Table 2. The experimental and the calculated flash
points for 2-propanol(1)-propionic acid(2)
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Table 3. The experimental and the calculated
flash points for n-hexanol(1)-formic

system acid(2) system
Mole Fractions Flash points (C) Mole Fractions Flash points (C)
Raoult’s . UNI Raoult’s . UNI
X Xa Exp. law Wilson QUAC x1 x2 Exp. law Wilson QUAC
1.000 0.000 12.0 - - - 1.000 0.000 61.5 - - -
0.899 0.101 14.0 13.45 13.42 13.40 0.868 0.132 58.5 59.85 59.29 59.48
0.700 0.300 17.0 16.84 16.69 16.62 0.624 0.376 55.0 56.62 54.76 55.01
0.500 0.500 21.0 21.31 21.00 21.00 0.420 0.580 51.0 53.80 51.01 50.98
0.300 0.700 26.0 27.72 2729 27.41 0.236 0.764 48.0 51.24 48.30 48.00
0.100 0.900 39.0 38.71 38.33 38.49 0.075 0.925 46.0 49.02 47.10 47.01
0.000 1.000 49.0 - - - 0.000 1.000 48.0 - - -
AAE - 0.61 0.57 0.58 AAE - 241 0.40 0.49
60 70
55 | O :Experimental data O :Experimental data
O:Raoultl's law DER.?.IOUHVS Law
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Fig. 1. The comparison of the calculated flash
points with the measured flash points
2-propanol(z, )-propionic acid(z,) system.
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Fig. 2. The comparison of the calculated flash
points with the measured flash points
n-hexanol(z, )-formic acid(z,) system.
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Table 4. The optimized binary parameters of Wil- V.ZE

son and UNIQUAC equations for 2-pro-
panol+propionic acid and n-hexanol+for-
mic acid system
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