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Abstract — The flash points and the fire points are one of the most important combustible properties
used to determine the potential for the fire and explosion hazards of flammable substances. In this study,
the flash points of aromatic hydrocarbons, were measured by using Pensky-Martens Closed Cup
apparatus(ASTM-D93) and Tag Open-Cup apparatus(ASTM D 1310-86). Also the fire points of aromatic
hydrocarbons, were measured by using Tag Open-Cup apparatus. The measured flash points were in good
agreement with reference values. The measured fire points compared with the estimated values based on
1.23 times stoichiometric concentration. The values calculated by the proposed equation were in agreement
with measured values.

Key words : Fire point, Flash point, Flammable substances, Pensky-Martens Closed-Cup apparatus, Tag
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Table 1. The Antoine coefficients of the several com-

ponents.

Components A B C
0-Xylene 6.99891 i474.679 213.69
m-Xylene 7.00908 1462.266 215.11
p-Xylene 6.99052 1453.43 215.31
Ethylbenzene 6.95719 1424255 21321
Styrene 7.14016 1574.51 224.09
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Table 2. Test liquids.

Companies Assay

Reagents (nationals) [%%]
o-Xylene Lancaster(England) 99.0
m-Xylene Acros(USA) 99.0
p-Xylene Lancaster(England) 99.0
Ethylbenzene Samchun(Korea) 99.8
Styrene Samchun(Korea) 99.0
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Table 3. Comparison of experimental and reported flash points for aromatic hydrocarbons.

Flash Point (°C)
Compounds Closed-Cup test Open-Cup test .
NFPA Sigma Lange
I:xp. Teorrected Texp. T:?orrected
o-Xylene 31 31.33 37 37.33 32 322 32
m-Xylene 28 28.30 335 33.80 27 25 25
p-Xylene 29 29.85 35 35.85 27 272 27
Ethylbenzene 22 22.69 30.5 31.19 21 22.2 20
Styrene 32 32.66 39 39.66 31 31.1 31
80 80
—u— C - CExp. 1: o-Xylene —u— Exp. 1: 0-Xylene
704 --w-- O - CExp. 2: mXylene a-- Cal. 2: m-Xylene
1 - &+ NFPA 3: p-Xylene 704 --m- Recal 3:p-Xylene
60 --m- Sigma 4 : Ethylbenzene 9 4 : Ethylbenzene
J --m-- Lange 5. Styrene 5 : Styrene

Temperature(C)
8

Compounds

Fig., 1. Comparison of flash points for aromatic hydro-
carbons.
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Fig. 2. The comparison of fire point for aromatic hydro-
carbons.
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Table 4. Result of calculation of fire point by Tag Open-Cup Tester.

o.C. O.C. fire point [°C]
Samples flash point Experimental Calculated Recalculated PylP,
°’Ci value value value Recal. - Exp.
0-Xylene 37 44 47.34 43.41 0.59 1.26738
m-Xylene . 33.5 425 43.26 39.37 3.13 1.44377
p-Xylene 35 43 42.34 38.46 4.54 1.55072
Ethylbenzene 30.5 325 40.77 36.92 4.44 0.97142
Styrene 39 39 48.79 44.77 5.77 0.91503
Average - - 4.56 - 3.69 1.22966
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