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Prediction of Upper Explosion Limits (UEL) of Acids
and Ketones by Using Setaflash Tester
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ABSTRACT

Explosion limit and flash point are the major combustion properties used to determine the fire and
explosion hazards of the flammable substances. In this study, in order to predict upper explosion limits
(UEL) for acids and ketones, the upper flash point of these were measured under the VLE (vapor-
liquid equilibrium) state by using Setaflash closed cup tester (ASTM D3278). The UELs calculated
by Antoine equation by 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.

Key words: Acids, Ketones, Upper flash point, Upper explosion limits (UEL), Setaflash closed cup tester
(ASTM D3278)
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Figure 1. Section of the experimental apparatus (ASTM
D3278).
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Table 1. Chemicals

Reagents Companies (Nationals) | Assay [%]
Formic Acid Acros (USA) 99.0
Acetic Acid Junsei (Japan) 99.7
n-Propionic Acid | Acros (USA) 99.0
n-Butyric Acid Acros (USA) 99.0
2-Pentanone Alfa Aesar (USA) 99.0
3-Pentanone Alfa Aesar (USA) 99.0
2-Hexanone Acros (USA) 98.0
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Table 2. The Antoine Coefficients of the Components

Components A B C

Formic Acid 6.94459 | 1295.250 | 218.000
Acetic Acid 8.02100 | 1936.010 | 258.451
n-Propionic Acid | 7.99064 | 1929.300 | 236.430
n-Butyric Acid 7.73990 | 1764.680 | 199.892
2-Pentanone 7.02193 1313.847 | 215.009
3-Pentanone 7.02295 | 1308.847 | 214.056
2-Hexanone 6.67270 | 1168.400 | 191.900
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Table 3. Calculated and Measured Flash Points for Acids

83 RS AERS) =
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Pressure at

Measured Upper Flash Points

Pressure at Measured Upper

Compounds Stoichiometric (Pa)

by using Setaflash (°C)

Flash Points (Pa)

Formic Acid 16483 65 31092 = 1.89C
Acetic Acid 5296 55.5 15712 =2.97C
n-Propionic Acid 3156 73 7579 =2.40C
n-Butyric Acid 2246 90 5948 =2.65C

Table 4. Calculated and Measured Flash Points for Ketones

Pressure at

Measured Upper Flash Points

Pressure at Measured Upper

Compounds Stoichiometric (Pa) by using Setaflash (°C) Flash Points (Pa)
2-Pentanone 1623 35 7791 = 4.80C
3-Pentanone 1623 38 9008 = 5.55C
2-Hexanone 1344 54.5 11369 = 8.26C
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v AEFAAM= 1Y Ed 93 AFolnm Figure 2. Experimental upper flash point of n-acids by
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Table 5. Several Reported and Calculated UEL using Measured Upper Flash Points for Acids and Ketones

Components LI,FP UEEall)(;UI/itrft(iine Cl:)i}c.l]l(l)it:: FH]?L NF}:A SFF;E Sigr::a I;agélégggk Yagz/u
(°C) Eqn. (Vol%) (Vol%) (Vol%) | (Vol%) | (Vol%) (Vol%) (Vol%)
Formic Acid 65 30.6 - 57 - 57 57 57
Acetic Acid 55.5 15.5 335 19.9 - 19.9 16 16~17
n-Propionic Acid | 73 7.5 19.8 12.1 - 12.1 - -
n-Butyric Acid 90 59 14.1 10.0 - 10 - -
2-Pentanone 35 7.7 10.1 8.2 - 8.2 8.2 8.2
3-Pentanone 38 8.8 10.1 - - - - -
2-Hexanone 54.5 11.2 8.4 8.0 - - - -
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Figure 3. Several calculated UEL by using measured upper
flash point for acids.
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