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Abstract - The flash point is the lowest temperature at which there is enough concentration of flammable
vapor to form an ignitable mixture with air. The flash point is a major physical property used to analyse the fire
and explosion hazards of a flammable liquid solution. The flash point data for pure components are easily
available in several literature. But the flash points of the flammable binary solutions appear to be scarce in the
literature. The objective of this study is to measure and estimate the flash point of acetic acid-formic acid
system. Cleveland open cup tester was used to measure the flash point. The experimental data were compared
with the values estimated by the Raoult’s law and the optimization methods based on van Laar and Wilson
equations. As a result, the estmated values by optimization methods were found to be better than those based
on the Raoult’s law.
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Fig. 1. Photograph of Cleveland open cup apparatus.
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Table 1. The experimental and the -calculated
flash points for the acetic acid(1)-for-
mic acid(2) system

Mole fraction |Exp. temp| Raoult’s | van Laar | Wilson
(T, @ xy) () law Eqn Eqn

1.000 : 0.000 54.0 - - -

0911 : 0.089 56.0 54.99 54.97 54.93

0.699 : 0.301 57.0 57.64 57.55 57.39

0.503 : 0.497 60.0 60.55 60.39 60.09

0.301 : 0.699 64.0 64.23 63.96 63.56

0.000 : 1.000 72.0 - - -
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Fig. 2. The comparison of the calculated flash
points with the measured flash points
acetic acid(z,)-formic acid(z,) system.
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Table 2. The Antoine coefficients of each com-

ponent
Coefficients A B c
Components
Acetic acid 7.5596 1644.048 | 233.524
Formic acid 6.9446 1295.25 218.0
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Table 3. The partial molar volumes of each com-

ponent
Components partial molar volumes
Acetic acid 57.54 cm’/g-mol

Formic acid 37.91 cm’/g-mol

Table 4. The optimized binary parameters of van
Laar and Wilson equations for acetic
acid(1)-formic acid(2) system

van Laar Wilson
Parameters Eqn Eqn
Systems
A Ag A Ag
acetic acid(l) | o se04 | 0021 | 272,083 | -58.003
-formic acid(2)
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