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Abstract — Explosion limit is one of the major physical properties used to determine the fire and explosion
hazards of the flammable substances. Explosion limits are used to classify flammable materials according
to their relative flammability. Such a classification is important for the safe handling, storage, transportation
of flammable substances. In this study, the lower explosion limits(LEL) of the flammable mixtures predicted
with the appropriate use of the vapor composition and the heat of combustion of the individual components
which constitute mixture. The values calculated by the proposed equations were a good agreement with
literature data within a few percent. From a given results, It is to be hoped that this methodology will
contribute to the estimation of the explosive properties of flammable mixtures with improved accuracy and
the broader application for other flammable substances.
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Table 1. Comparison of experimental and estimated lower explosion limits by using several correlations for methane(X,)+

n-pentane(X;) system.

Mole fraction LEL (vol%)

X, X Exp. Le Chatelier (LEL)(AHg) =112 (LEL)(AHc) = 10.9
1.00 0.00 5.40 - - -
0.75 0.25 3.15 3.19 3.30 3.21
0.50 0.50 223 2.26 2.30 2.24
0.25 0.75 1.75 1.75 1.77 1.72
0.00 1.00 1.43 - - -

A.AD. - 0.023 0.076 0.033

Table 2. Comparison of experimental and estimated lower explosion limits by using several correlations for ethanol(X,)

+benzene(X,) system.

Mole fraction LEL (vol%) )

X, X, Exp. Le Chatelier | (LEL)AHc)=11.2 | (LEL)AHc)=10.9
1.00 0.000 3.85 - - -
0.836 0.164 3.30 3.06 2.89 2.82
0.775 0.225 2.99 2.84 2.75 2.68
0.629 0.371 2.30 2.44 2.37 2.30
0.361 0.639 1.72 1.94 1.88 1.83
0.000 0.001 1.53 - - -

A.AD. - 0.185 0.172 0.212

Table 3. Comparison of experimental and estimated lower explosion limits by using several correlations for ethanol(X;)

+diethylether(X5) system.

Mole fraction LEL (vol%)

Xi Xz Exp. Le Chatelier | (LEL)AHc)=11.2 (LEL)AHc) = 10.9
1.00 0.00 3.69 - - -
0.75 0.25 2.96 2.95 2.95 2.87
0.50 0.50 2.48 245 2.46 2.40
0.40 0.60 2.30 2.30 2.31 225
0.25 0.75 2.10 2.10 2.11 2.06
0.00 1.00 1.84 - - -

AAD. - 0.013 0.017 0.086
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Table 4. Comparison of experimental and estimated lower explosion limits by using several correlations for benzene(X,)
+toluene(X,) +o-xylene(X3) system.

Mole fraction LEL (vol%)

X X, X3 Exp. Le Chatelier | (LEL)(AHgc) = 11.2 (LEL)YAH¢) = 10.9
1.00 0.00 0.00 - - - -
0.00 1.00 0.00 - - - -
0.00 0.00 1.00 - - - -
0.60 0.20 0.20 1.39 1.44 1.33 1.29
0.40 0.40 0.20 1.14 1.32 1.28 1.25
0.40 0.20 0.40 1.67 1.31 1.24 1.21
0.20 0.60 0.20 1.17 1.23 1.24 1.21
0.20 0.40 0.40 0.95 1.22 1.20 1.17
0.20 0.20 0.60 0.83 1.21 117 1.14

A.AD. - 0.185 0.157 0.138

Table 5. Comparison of experimental and estimated lower explosion limits by using several correlations for MEK(X,)+
toluene(X,) +o0-xylene(X3) system.

Mole fraction LEL (vol%)
X, X, X, Exp. Le Chatelier | (LEL)AHc)=11.2 | (LEL)YAHc)=10.9
1.00 0.00 0.00 - - - -
0.00 1.00 0.00 - - - .
0.00 0.00 1.00 - - - -
0.60 0.20 0.20 1.42 1.59 1.57 1.51
0.40 0.40 0.20 1.24 1.41 1.42 1.38
0.40 0.20 0.40 1.01 1.39 1.36 1.33
0.20 0.60 0.20 1.18 1.26 1.30 1.27
0.20 0.40 0.40 1.03 - 1.25 1.26 1.23
0.20 0.20 0.60 0.83 1.24 1.22 1.19
A.AD. 0.238 0.243 0.200
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