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Prediction of Upper Explosion Limits(UEL) by Measurement of Upper
Flash Points for n-Alkanes and Aromatic Compounds
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Abstract : Explosion limit and flash point are the major combustion properties used to determine the fire and ex-
plosion hazards of the flammable substances. In this study, in order to predict upper explosion limits(UELSs), the upper
flash point of n-alkanes and aromatic compounds were measured under the VLE(vapor-liquid equilibrium) state by
using Setaflash closed cup tester(ASTM D3278). The UELs calculated by Antoine equation and chemical stoichio-
metric coefficient tusing the experimental upper flash point were compared with the several reported UELs. From the
given results, using the proposed experimental and predicted method, it is possible to research the upper explosion
limits of the other flammable substances.

Key Words : upper flash point, upper explosion limits(UEL), setaflash closed cup tester(ASTM D3278), n-alkanes,
aromatic compounds
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Table 1. Chemicals

Reagents Companies(nationals) Assay[%]
n-Octane Acros(USA) 99.0
n-Nonane Junsei(Japan) 99.7
n-Decane Acros(USA) 99.0
o-Xylene Acros(USA) 99.0
m-Xylene Acros(USA) 99.0
p-Xylene Junsei(Japan) 99.7
Toluene Acros(USA) 99.0
Ethylbenzene Acros(USA) 99.0
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Table 2, The Antoine coefficients of the components
Components A B C
n-Octane 6.93142 1358.800 209.855
n-Nonane 6.93442 1429.459 201.820
n-Decane 7.44000 1843.120 230.220

o-Xylene 7.00154 1476.393 213.872
m-Xylene 7.00908 1462.266 215.110
p-Xylene 6.99053 1453.430 215.310
Toluene 6.95087 1342310 219.187
Ethylbenzene 6.96580 1429.550 213.767
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Table 3. Calculated and measured flash point for n—alkanes
and aromatic compounds
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08

Table 4, Calculated and measured flash point for n—alkanes
and aromatic compounds

P Measured upper
ressure at flash points Pressure at
Compounds | stoichiometric pe measured upper
(Pa) by using flash points(Pa)
Setaflash( C) p
n-Octane 1674 58 9625=5.75Cy
n-Nonane 1497 66 5271=3.52C«
n-Decane 1354 84 5344=3.95C
o-Xylene 1987 61 5691=2.86Cy
m-Xylene 1987 57 5757=2.90C
p-Xylene 1987 56 5792=2.91Cq
Toluene 2316 42 8643=3.74Cy
Ethylbenzene 1987 62 8065=4.06Cy
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Fig. 1. Experimental upper flash point of n—alkanes and aro—
matic compounds by using Setaflash closed—cup
apparatus,
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Compounds | ST | e by e (13)
n-Octane 58 575
n-Nonane 66 70.4
n-Decane 84 83.2
o0-Xylene 61 57.5
m-Xylene 57 57.5
p-Xylene 56 575
Toluene 42 44.7

Ethylbenzene 62 57.5
AAD. 2.30
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Table 5. Several reported and calculated UEL(Vol%) by using measured upper flash point for n—alkanes and aromatic compounds

Compounds I(JEI)) Calilr:?;?ge Iiﬁrl; by Ca[ljcgti te:d 3%%165})}, NFPA SFPE Signa Ignition SAX Yagyu
n-Octane 58 9.50 6.13 6.5 6.5 6.5 4.7 6.5
n-Nonane 66 520 5.48 29 2.9 5.6 2.9 5.6
n-Decane 84 494 496 54 56 26 56 54 (1%'3%)
0-Xylene 61 5.61 727 6.7 6.4 7.0 6.4 6.0 6.0~6.4
m-Xylene 57 5.68 7.27 7.0 6.4 7.0 6.4 7.0 6.4~7.0
p-Xylene 56 572 727 7.0 6.6 7.0 6.5 7.0 6.4~7.0
Toluene 42 8.53 8.46 7.1 7.1 7.1 7.0 7.0 4.6~7.0

Ethylbenzene 62 7.96 7.27 6.7 6.7 6.7 6.7 6.8 6.7
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