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Prediction of the Detonation Limit of the Flammable Gases and
Vapors Using the Stoichiometric Coefficient
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ABSTRACT

Detonation limit is one of the major physical properties used to determine the fire and explosion
hazards of the flammable substances. In this study, the lower detonation limits (LDL) and the upper
detonation limits (UDL) of the flammable substances predicted with the appropriate use of the heat
of combustion and the stoichiometric coefficient. The values calculated by the proposed equations
were a good agreement with literature data within a few percent. From a given results, It is to be
hoped that this methodology will contribute to the estimation of the detonation limits of for other
flammable substances.
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Table 1. Fire and explosion properties for flammable substances
No.| Compounds | Formula Flammable limits (%)|Detonation limits (%) FlaSho points |  Hc 0, Cat
LEL UEL LDL UbL O (kJ/mol) | moles
1 Methane CH, 5.0 15.0 6.30 13.50 - 802.6 2 0.0950
2 Ethane C,Hs 30 124 2.87 12.20 -135 14286 | 3.5 [ 0.0566
3 n-Propane n-CsHg 2.1 9.5 2.57 7.37 -104 2019.2 5 0.0403
4 n-Butane n-C4Hyo 1.8 84 1.98 6.18 -60 26573 [ 6.5 | 0.0313
5 n-Octane n-CgHig 0.8 32 1.45 2.85 13 5074.2 { 12.5 | 0.0165
6 Ethene CH, 2.7 36.0 332 14.70 -121 132307 3 0.0654
7 Propene C;H, 24 11.0 3.55 10.40 -108 1925.7 | 45 |0.0446
8 Acetylene CH, 25 80.0 420 50.0 - 1257.0 | 25 |0.0775
9 Benzene CeHe 14 8.0 1.60 5.55 -11 31746 | 7.5 | 0.0272
10 Ethanol C,H;OH 33 19.0 5.1 9.8 13 1235.0 3 0.0654
11 Hydrogen H, 4.0 75.0 18.3 589 - 241.8 0.5 |0.2958
12 n-Hexane n-CgHy4 1.1 7.5 1.60 5.60 -22 1257.0 | 9.5 | 0.0216
13 n-Butanol | n-C4HyOH 24 8.0 2.80 4.50 34 2450.0 0.0403
14 | Ethylene oxide| C,H;O 3.0 10.0 2.80 4.50 -29 1218.0 5 0.0403
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Table 2. Comparison between reference and predicted of DL (Detonation Limits) for flammable substances

Flammable limits (%) | Detonation limits (%) LDL UDL
No.| Compound Formula TEL UEL DL UDL FH DH (Pred)) | (Pred.)
1 Methane CH, 5.0 15.0 6.30 13.50 2.00 1.14 5.82 15.92
2 Ethane C;Hg 3.0 124 2.87 12.20 3.13 3.25 3.58 9.70
3 n-Propane n-C;Hs 21 95 2.57 737 3.52 1.87 2.65 7.26
4 n-Butane n-C.H)o 1.8 84 1.98 6.18 3.67 2.12 213 5.95
5 n-Octane n-CgHg 0.8 32 1.45 2.85 3.00 0.97 1.29 3.89
6 Ethene CH, 2.7 36.0 332 14.70 12.33 343 4.09 11.07
7 Propene CsH, 24 11.0 3.55 10.40 3.58 1.93 2.89 7.89
8 Acetylene CH, 25 80.0 4.20 50.0 31.00 | 1090 4.80 -
9 Benzene CeHs 14 8.0 1.60 5.55 4.71 247 1.90 5.37
10 Ethanol C,H;OH 33 19.0 5.1 9.8 4.76 0.92 4.09 11.07
11 Hydrogen H, 4.0 75.0 183 58.9 17.75 222 1831 | 58.82
12 n-Butanol | n-C,H;OH 1.1 7.5 1.60 5.60 5.82 2.50 1.58 4.59
13 n-Hexane n-CeH, 24 8.0 2.80 4.50 2.33 0.61 2.65 7.26
14 | Ethylene oxide | CH,O 30 10.0 2.80 4.50 2.33 0.61 2.65 7.26
- AAPE - - - - - - - 1146 | 21.98
- AAD. - - - - - - - 0.37 1.58
LDL =0.369+55.880C, + 16.131Cst2 27y W Rt} £ A4E 9 Aoz B
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