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Prediction of Upper Explosion Limits(UEL) by Measurement of Upper
Flash Point Using Setaflash Apparatus for n-Alcohols
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Abstract : Explosion limit and flash point are the major combustion properties used to determine the fire and explo-
sion hazards of the flammable substances. In this study, in order to predict upper explosion limits(UEL), the upper
flash point of n-alcohols were measured under the VLE(vapor-liquid equilibrium) state by using Setaflash closed cup
tester(ASTM D3278). The UELs calculated by Antoine equation using the experimental upper flash point are usually
lower than 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.
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Fig. 2. Section of the experimental apparatus(ASTM D3278).
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Fig. 3. Section of the experimental apparatus(ASTM D3278).
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Table 1. Chemicals

Reagents Companies (Nationals) Assay[%)]
Methanol Samchun (Korea) 99.5
Ethanol Samchun (Korea) 99.9
n-Propanol Carlo Erba (France) 99.5
n-Butanol Junsei (Japan) 99.0
n-Pentanol Acros Organics (USA) 99.0
n-Hexanol Yakuri (Japan) 99.0
n-Heptanol Junsei (Japan) 99.0
n-Octanol Lancaster (UK) 99.0
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Table 2, The Antoine coefficients of the componentsw

Components A B C
Methanol 7.89750 1474.08 229.13
Ethanol 8.32109 1718.10 237.52
n-Propanol 7.84767 1499.21 204.64
n-Butanol 7.47680 1362.39 178.77
n-Pentanol 7.17758 1314.56 168.11
n-Hexanol 7.86045 1761.26 196.66
n-Heptanol 6.64767 1140.64 126.56
n-Octanol 6.83790 1310.62 136.05
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Table 3. Calculated and measured flash point for n—alcohols

Pressure at Measured upper Pressure at
Compounds | stoichiometric | flash points by | measured upper
(Pa) using Setaflash(‘C)| flash points(Pa)
Methanol 6839 33.0 25412=3.72C4
Ethanol 3647 335 12684=3.48C
n-Propanol 2480 46.0 9221=3.72Cy
n-Butanol 1885 475 9030=4.78Cy
n-Pentanol 1518 76.5 8355=5.50C
n-Hexanol 1271 89.0 6976=5.49Cy
n-Heptanol 1093 100 5409=4.95Cy
WA el 241 e ol tehd 4 gtk
UEL=4.52Cy (14)
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Table 4. Several reported and calculated UEL using measured upper flash point for n—alcohols

UFP Calculate;d UEL by | Calculated UEL by NEPA SFPE Signa Yagyu
Components (C) A“ggf’%jq“' J%‘{f;;g“' (Vol%) (Vol%) (Vol%) (Volo%)
Methanol 33 25.08 42.98 36 36 36 21.0~31.5
Ethanol 335 12.51 22.89 19 19 24.5 11.5~18.0
n-Propanol 46 9.1 15.57 13.7 14 13.7 13.5
n-Butanol 67.5 8.91 11.83 11.2 12 11.21 11.25
n-Pentanol 76.5 8.2 9.4 10.0 10 12 (1007C) 10
n-Hexanol 89 6.8 7.98
n-Heptanol 100 533 6.86 -
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