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Abstract— The hazardous index of a flammable liquid is classified according to its flash point. A classification of the
flash points is important for the safe handling of flammable liquids such as solvent mixtures. Basic to all flash points behavior
are vapor pressure and explosive limits(lower explosive limit and upper explosive limit). The flash points of pure substances
and solvent mixtures can be calculated with the appropriate use of the fundamental laws of Raoult, Dalton, Le Chatelier
and activity coefficient models. In this study, experimentally determined lower and upper flash points of M.E.K.-toluene
system were compared with the calculated values by using Raoult's law and van Laar equation. The lower flash points
were in agreement with the predicted values by Raoult's law, and the upper flash points were in agreement with the predicted
values by van Laar equation. By means of this methodology, it is possible to evaluate reliability of experimental data of
the flash points of the flammable mixtures.
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Fig. 1. Flash temperature(T,, and T,) for a pure substance by means
of vapor pressure and explosive limits.
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Fig. 2. Schematic diagram of experimental apparatus.
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Table 1. Antoine constants, explosive limits and heats of combus-
tion for M.LE.K. and toluene

Properties : LEL UEL
Componentx A B ¢ (vol %) (vol %) AH.
MEK 7.06356 1261.34 221.969 2 11 2478.7
Toluene 6.95087 1342.31 219.187 1 7 3948.3

Table 2. Comparison of experimental and calculated lower flash
points by Raoult's law and van Laar equation for M.E.K.
(X1)-toluene(X2) system

Mole fraction

Flash point("C)

X1 X2 Exp. Raoult van Laar
0.0 1.0 5.0 1.98 1.98
0.1 0.9 6.0 0.79 0.01
0.2 0.8 3.0 -033 -1.60
0.3 0.7 2.0 -1.39 -2.90
0.4 0.6 1.0 —-2.40 -397
0.5 0.5 0 -3.35 —-4.86
0.6 0.4 -1.0 -4.26 -5.61
0.7 03 ~2.0 -5.13 -6.23
0.8 0.2 -3.0 -5.95 -6.74
0.9 0.1 -40 -6.74 -7.17
1.0 0.0 -5.0 -7.49 -7.49
AAD. - 3.30 424

Table 3. Comparison of experimental and calculated upper flash
. points by Raoult's law and van Laar equation for M.E.K.
(X1)-toluene(X2) system

Mole fraction Flash point("C)

X1 X2 Exp. Raoult van Laar
0.0 1.0 37.0 37.74 37.74
0.1 0.9 35.0 35.83 34.70
0.2 0.8 34.0 34.07 32.29
0.3 0.7 33.0 32.42 30.34
0.4 0.6 31.0 30.89 28.75
0.5 0.5 27.0 29.44 27.43
0.6 0.4 26.0 28.09 26.32
0.7 0.3 24.0 26.81 25.39
038 0.2 24.0 25.60 24.60
0.9 0.1 23.0 24.46 23.93
1.0 0.0 22.0 23.38 23.38
AAD. - 1.28 1.16
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Fig. 3. Comparison of lower flash points of experimental and pre-
dicted for M.E.K.(1)-toluene(2) system.
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Fig. 4. Comparison of upper flash points of experiment and predicted
for M.LE.K.(1)-toluene(2) system.
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A, B, C : Antoine contsant
A, A, :parameter in the equation of van Laar

BI5IE8 N3TH 2% 19994 43

A%

AH, : heat of combustion of component i [kJ/mol]

L{25) :lower explosive limit at 1atm, 25 °C [vol%]

Lyt) : lower explosive limit at t °C [vol%]

P : actual partial pressure of component i in vapor-air mixture
[kPa]

P; : vapor pressure of component i [kPa]

t : temperature [°C]

U{25) : upper explosive limit at 1 atm, 25 °C [vol%]
U{®) : upper explosive limit at t °C [vol%]

az2jolA 2R}
Y : activity coefficient of component i
aADE2s
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