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Abstract - The explosion limit is one of the major combustion properties used to determine the fire and ex-
plosion hazards of the flammable substances. The explosion limit of aldehydes have been shown to be corre-
lated the heat of combustion and the chemical stoichiometric coefficients. In this study, the lower explosion
and upper explosion limits of aldehydes were predicted by using the heat of combustion and chemical stoichio-
metric coefficients. The values calculated by the proposed equations agreed with literature data above determi-
nation coefficient 0.99. From the given results, using the proposed methodology, it is possible to predict the ex-
plosion limits of the aldehydes.

Key words : explosion limit, heat of combustion, chemical stoichiometric coefficients, determination co-
efficient, aldehydes
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Table 1. Several characteristics of aldehydes
Heats of
No. Nomenclatures hggﬁiﬂ:r Combustion [VL(];:]%)] [\I/J(ﬁ;;] [V((:)TE%] LEL/Cst UEL/Cst
[kJ]

1 Formaldehye CH20 571 7.0 73.0 17.7 0.402 4.195
2 Acetaldehyde C2H40 1193 4.0 60.0 7.7 0.519 7.792
3 Propionaldehyde C3H60 1852 2.6 17 5.0 0.520 3.400
4 Acrolein C3H40 *1721 2.8 31 5.7 0.491 5.439
5 Isobutyaldehyde C4H8O 2502 2.0 10.0 3.7 0.541 2.703
6 Butyaldehyde C4H80 2513 1.9 12.5 3.7 0.514 3.378
7 Crotonaldehyde C4H60 *2336 2.1 15.5 4.0 0.525 3.875
8 2-Ethylbutyaldehyde C6H120 *3566 12 7.7 2.4 0.500 3.208
9 2-Ethylhexanal C8H160 5135 0.85 72 1.8 0.472 4.000
10 Benzaldehyde C7H60 *4182 1.4 - 2.6 0.538 -
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Fig. 1. Comparison between reported and predic-
ted lower explosion limits(LEL) for aldehy-
des.

Table 2. Comparison between reported and predicted LEL by means of chemical stoichiometric coe-

fficients for aldehydes

no- Nomenclatures Mol | umid | Gy | ol | 08 s s
1 Formaldehye 7.0 7.48 8.21 6.89 7.76 7.57 7.01
2 Acetaldehyde 4.0 4.01 393 3.66 3.78 3.62 3.89
3 Propionaldehyde 2.6 2.78 2.53 2.46 2.19 2.33 2.61
4 Acrolein 2.8 297 2.72 2.63 2.50 2.51 2.96
5 Isobutyaldehyde 2.0 2.08 1.87 1.86 1.62 1.73 1.94
6 Butyaldehyde 19 2.07 1.86 1.85 1.62 1.72 1.94
7 Crotonaldehyde 2.1 2.23 2.01 1.98 1.75 1.85 2.01
8 2-Ethylbutyaldehyde 12 141 1.31 1.30 1.05 1.21 121
9 2-Ethylhexanal 0.85 0.96 091 0.88 0.79 0.84 0.87
10 Benzaldehyde 14 1.18 1.12 1.10 1.14 1.03 1.33

AAD. - 0.18 021 0.15 0.36 0.26 0.05
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Table 3. Comparison between reported and predicted UEL by means of chemical stoichiometric coeffi-

cients for aldehydes

UELref. UEL Eqn. Eqn. Eqn.
No. Nomenclatures [Vol.%] .(Hanley) (16) ©0) @7
1 Formaldehye 73.0 39.71 80.44 78.31 73.04
2 Acetaldehyde 60.0 19.01 34.99 37.51 59.30
3 Propionaldehyde 17.0 12.24 22.72 24.16 21.87
4 Acrolein 31.0 13.18 25.90 26.00 30.19
5 Isobutyaldehyde 10.0 9.06 16.81 17.89 10.72
6 Butyaldehyde 12.5 9.02 16.81 17.81 10.72
7 Crotonaldehyde 15.5 9.71 18.18 19.16 12.72
8 2-Ethylbutyaldehyde 7.7 6.36 10.91 12.55 6.99
9 2-Ethylhexanal 72 4.42 8.18 8.71 8.37
10 Benzaldehyde - 542 - - 7.01
A.AD. - 12.35 6.81 7.03 1.51
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Fig. 2. Comparison between reported and predi-
cted upper explosion limits(UEL) for alde-
hydes.
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