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Abstract - Low explosion limits of flammable liquid
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mixtures can be calculated with the appropriate use

of the fundamental laws of Raoult, Dalton, Le Chatelier and activity coefficient models. In this paper, Raoult’s
law, van Laar equation and Wilson equation are shown to be applicable for the prediction of the lower explosion
limits for ethylacetate+ethanol and ethanol+toluene systems. The calculated values based on Raoult’s law were

found to be better than those based on van Laar and Wi

Ison equations.
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Table 1. Antoine constants and explosive limits for pure substances.

Components Properties A B C LEL(vol%) | UEL(vol%)
Ethanol 8.11220 1244.951 226,184 328 19
Toluene 6.95087 1342:310 219,187 127 7
Ethylacetate 7.10179 1592.864 217.881 2.18 16

Table 2. Parameters of the van Laar equa—
tion for the binary systems.

Table 3. Parameters of the Wilson equation
for the binary systems.

Properties Ap Ao i Properties Ap A
Systems Systems
Ethylacetate+ethanol 0.8544 0.8512 Ethylacetate+ethanol -15.6075 | 680.0955
Ethanol+toluene 2.0355 1.5564 Ethanol+toluene 1772.9967 | 132.4691

Table 4. Comparison of reference and estimated lower explosion limits by using several correla—
tions for ethylacetate(X;)+ethanol(Xs) system.

Mole fraction LEL(vol%)

X; X Exp. Raoult van Laar Wilson
1.000 0.000 2.18 - - -
0.926 0.074 2.22 2.22 2.25 2.26
0.793 0.207 2.31 2.29 2.35 2.36
0.611 0.389 2.45 2.41 2.45 2.45
0.343 0.657 2.80 2.67 2.60 2.59
0.148 0.852 3.10 2.96 2.80 2.78
0.000 1.000 3.28 - - -

A.AD. - 0.07 0.11 0.12
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Fig. 1. Comparison of reference and estimated
lower explosion limits of ethylacetate
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Fig. 2. Comparison of reference and estima-
ted lower explosion limits of ethanol
(Xp+toluene(Xs) system.

Table 5. Comparison of reference and estimated lower explosion limits by using several correla—
tions for ethanol(X;)+toluene(Xs) system

Mole fraction LEL(vol%)

X Xy Exp. Raoult van Laar Wilson
1.000 0.000 3.28 - - -
0.667 0.333 2.03 2.51 2.18 2.17
0.400 0.600 1.62 1.97 2.09 2.04
0.214 0.786 1.38 1.63 2.02 1.99
0.113 0.887 1.31 1.46 1.88 1.94
0.000 1.000 1.27 - - -
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