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Prediction of Explosion Limits of Organic Acids Using Combustion
Chemical Stoichiometric Coefficients and Heats of Combustion
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ABSTRACT

The explosion limit is one of the major combustion properties used to determine the fire and explosion hazards of the
flammable substances. The explosion limit of organic acids have been shown to be correlated the heat of combustion and
the chemical stoichiometric coefficients. In this study, the lower explosion and upper explosion limits of organic acids
were predicted by using the heat of combustion and chemical stoichiometric coefficients. The values calculated by the
proposed equations agreed with literature data within a few percent. From the given results, using the proposed methodol -
ogy, it is possible to predict the explosion limits of the other organic acids.
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1 Formic acid CH,0, 255 18.0 57.0 29.54 0.61 1.93
2 Acetic acid C,H,0, 874 40 19.9 9.49 0.42 210
3 Propionic acid C3HeO, 1527 2.9 14.8 5.65 0.51 2.62
4 n-Butyric acid C4HgO» 2184 2.0 10.0 4,02 0.50 2.49
5 iso-Butyric acid C,HgO» 2059* 20 9.0 4.02 0.50 2.29
6 Pentanoic acid CsH100, 2837 16 7.6 312 0.51 3.08
7 iso-Pentanoic acid CsH100, 2674* 15 - 312 0.48 -
8 Heptanoic acid C;H1,0, 4145 11 10.1 2.16 0.51 4.68
9 Nonanoic acid CoH150, 5454 0.8 9.0 1.65 0.48 5.45

10 Acrylic acid C3H,0, 1454* 24 20.2 6.53 0.37 3.09
1 Crotonic acid C4HsO> 2059* 22 15.1 4.46 0.49 3.39
12 Adipic acid CeH100, 3234* 16 9.6 3.12 0.51 3.08
13 Salycylic acid C;HgO3 3894* 11 - 291 0.38 -

14 2-Ethylhexanoic acid CsH1605 4800 1.04 8.64 1.87 0.57 4.62
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Table 2. Comparison between Reported and Predicted LEL by Means of Heats of Combustion for Organic Acids

No. Nomenclatures LEL (Vol%) LEL (Suzuki) LEL (Hanley) LEL (Hshieh) This work
1 Formic acid 18.0 15.06 18.38 13.43 18.01
2 Acetic acid 40 5.18 5.36 4.79 3.98
3 Propionic acid 29 3.30 3.07 293 2.63
4 n-Butyric acid 20 2.38 215 21 1.97
5 iso-Butyric acid 20 252 2.28 2.26 2.07
6 Pentanoic acid 16 182 1.65 164 157
7 iso-Pentanoic acid 15 194 175 174 1.66
8 Heptanoic acid 11 1.19 1.13 11 112
9 Nonanoic acid 0.8 0.92 0.86 0.82 0.87

10 Acrylic acid 24 344 322 3.07 274

1 Crotonic acid 22 252 2.28 223 2.07

12 Adipic acid 16 158 145 144 14

13 Salycylic acid 11 128 1.20 119 119

14 2-Ethylhexanoic acid 1.04 1.02 0.98 0.95 0.99

A.AD. 0.57 0.28 051 0.11
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Table 3. Comparison between Reported and Predicted UEL
by Means of Chemica Stoichiometric Coefficients for Organic
Acids

No. | Nomenclatures (\L/JOIIE(I;/O ) (HL;?;)/) This work
1 | Formic acid 57.0 88.93 56.99
2 | Acetic acid 19.9 25.95 21.37
3 | Propionic acid 14.8 14.85 14.70
4 | n-Butyric acid 10.0 10.38 11.88
5 | iso-Butyric acid 9.0 11.01 11.88
6 | Pentanoic acid 7.6 7.99 10.32
7 | iso-Pentanoic acid - - -

8 | Heptanoic acid 10.1 547 8.67
9 | Nonanoic acid 9.0 4,16 7.79

10 | Acrylic acid 20.2 15.60 16.22

11 | Crotonic acid 15.1 11.01 12.64

12 | Adipic acid 9.6 7.01 10.32

13 | Salycylic acid - - -

14 | 2-Ethylhexanoic acid| 8.64 472 817

AAD. 5.46 161
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