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Measurement and Investigation of Combustible Characteristics
for Risk Assessment of Toluene
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ABSTRACT

For the safe handling of toluene, explosion limit at 25°C and the temperature dependence of the
explosion limits were investigated. And flash point and AIT (Autoignition Temperature) for toluene
were experimented. By using the literature data, the lower and upper explosion limits of toluene rec-
ommended 1.13 vol% and 7.9 vol%, respectively. In this study, measured the lower and upper flash
points of toluene by air-blowing tester were 5°C and 40°C, respectively. And measured the upper flash
points of toluene by Setaflash tester was 41.5°C. This study measured relationship between the AITs
and the ignition delay times by using ASTM E659-78 apparatus for toluene, and the experimental AIT
of toluene was 547°C. The new equations for predicting the temperature dependence of the explosion
limits of toluene is proposed. The values calculated by the proposed equations were a good agreement
with the literature data.
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Figure 1. Temperature dependence of lower explosion limit
for toluene.
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Table 5. Comparison of Experimental and Calculated
Ignition Delay Time by the AIT for Toluene

No. T [K] Texp. [S] lntexp. Test. (Eq 7)
1 820.15 | 39.18 | 3.66817 40.76
2 823.15 | 38.18 | 3.64231 37.30
3 833.15 | 28.39 | 3.34604 27.87
4 843.15 | 21.27 | 3.05730 20.97
5 858.15 16.57 | 2.80760 15.88
6 868.15 12.02 | 2.48657 12.11
7 878.15 8.91 2.18717 9.29
8 888.15 6.31 1.84214 7.17
9 893.15 5.18 1.64481 5.56
10 903.15 4.94 1.59737 434
11 913.15 4.15 1.42311 341
12 923.15 2.56 | 0.94001 2.69
13 933.15 2.10 | 0.74194 2.13
14 938.15 1.77 | 0.57098 1.90
A.APE. - - - 5.98
A.AD. - - - 0.52
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Figure 2. A comparison between expenmental and
calculated ignition delays tiemes for toluene.
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