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Abstract : Explosive limit is one of the major physical properties used to determine the fire and explosion hazards of
the flammable substances. Explosive limits are used to classify flammable liquids according to their relative flamma-
bility. Such a classification is important for the safe handling of flammable liquids which constitute the solvent mix-
tures. Explosive limits of all compounds and solvent mixtures can be calculated with the appropriate use of the funda-
mental laws of Raoult, Dalton, Le Chatelier and activity coefficient models. In this paper, Raoult,s law and van Laar
equation(activity coefficient model) are shown to be applicable for the prediction of the explosive limits in the flam-
mable ethylacetate-toluene system. The values calculated by the proposed equations were a good agreement with liter-
ature data within a few percent. From a given results, by the use of the proposed equations, it is possible to predict ex-
plosive limits of the other flammable mixtures. It is hoped eventually that this method will permit the estimation of the
explosive properties of flammable mixtures with improved accuracy and the broader application for other flammable sub-
stances.
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Table 1. Antoine constants and explosive limits for pure sub-

stances

Properties | B ¢ | LEL | UEL
Components (vol%) | (vol%)
Ethylacetate 7.10179| 1244.951 |217.881| 3.1 16
Toluene 695087 | 1342.31 |219.187| 1 7
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Table 2. Comparison of experimental and estimated lower ex-
plosive fimits by using everal correlations for ethylacetate
(X)-toluene(Xo) system

Mole fraction LEL{vol%]

Xi X Exp. Ideal van Laar
1.000 0.000 218 2.18 2.18
0.856 0.144 1.90 2.1 2.10
0.709 0.291 1.81 2.02 2.02
0.561 0.439 1.66 1.92 1.92
0411 0.589 1.54 1.79 1.80
0.207 0.793 134 1.58 1.59
0.000 1.000 127 127 127

AAPE. - 10.311 10.517
AAD. - 0.167 0.169

30

784
284 n By cws
24 & (2fdw Rawlslas

22 i.,.. - 4 Ushd oy ven Laa agn.
20 . - a

= 18] i .. s

& 186 e, .

2 4ed "- e
d 1] e
1.0

2.6 4

Q.5

3¢ ]

0.2

20 T v T T — .

na az ca 4] oh ‘o

X.

Fig. 1. Comparison of lower explosion limits of experimental
and predicted of toluene(Xi)-ethylacetate(X2) system
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