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The Change of Flammability Limit by the Addition of
Halogenated Hydrocarbons
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ABSTRACT

The change of flammability limit of n-heptane by the addition of halogenated hydrocarbon was
studied.

Experimental results showed that halogenated hydrocarbon has a combustion suppression effect and
the heat capacity was a important factor on the flammability limit. The combustion suppression effect of
halogenated hydrocarbon was lower than halon, but higher than nitrogen, and the order of effect was

C3Cl3F 3> C,HCL,F 3> CoH,F,.
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1. Explosion Vessel 2. n-Heptane

3. Halogenated Hydrocabon 4. Manometer

5. Metering Valve 6. Air

7. Drying Agent 8. Neon Transducer
9. Vaccum Pump

Fig. 1 Schematic of cylindrical type explosion vessel
system

3. dta® o g

84

718, el 4 ALgAA/Qe/27 EF
7149 Ebi el 24 AAE Fig. 29 Fig. 39)
Uehligleon, Fig. 4= 28239 28X & vl
& Aol e A4 4eoxe F73to] ¥y
mEol 4vol. % o139 &AL & = AUk Fig.
29] AA/Y/F7) ERVIAQ R E 559
FZge) 7k Hejoln, 1 1 B 39Y
&8 BAF ARG 2t w34tk CHLF,9 Fw
Hee 249 AL FA ey, 99 ¥
27t 3e FolMe ) oi Zo] BE3
E70] itk C,CLF;9 Zd= g F 271
F RN g4 FA4 Jeldn Aok Fig. 33
Zo] CHs;Br2 7ldAe s Al Tutwigls 7}
A lon I ZdHe e 77 FodAg
Zuholo} C,HsBre] Eutielel o3 2"
I AZE F gk o] £A9 99L ARse 3
A Adoln, Aie B399 vmste] 437 o
o] FA vehdti= AL ¢ 5 Aok Doolittle!
o g3E &3 28L& BRI o] A9 F
I FEE 6.1vol. %2 3Hen, B dYdre
CoHsBre] 37| FollA 9= 6.3~11.9% ]
Ak CHsBre& £ Ao osld Z3lwjx] o
o9 F71 FolA ZEEA] gony, B HFPoA
Atg8 FglouvAle ER]A B 47t 23 oY
th E§ CH:CLFE &7 FolA 71d4olnzg
Hjsg 2o ez Jenin e 5571 0.

4
3
®
3 2
)
g
g
=
= ]
CHCl,F,
0 10 20 30 40 30
Concentration [vol. %]
Fig. 2 Effect on the flammability limit of n-heptane/air

by the addition of halogenated hydrocarbons
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Fig. 4 Comparison of the experimental data with
reference data on the flammability limit of
n-heptane/halogenated hydrocarbon/air
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Fig. 6 The flammability limit of n-heptane/C,H,F./air
mixture
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Table 1 Equation of the lower flammability limit of
heptane with additives

Additive Equation of L and X,H
N, 124944, 44L—0.017X = 876.8
C,H,F, L2+ 28.68L—0.515H = 26.62
C.HCI,F, L2+ 28.68L—0.599H = 26.62
C,BrF, L2+ 28.68L—0.694H = 26.62
C,ClsFs L2+ 28.68L.—0.802H = 26.62

L, X, H: [vol. %]
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Fig. 9 The flammability limit of n-heptane/C,ClsF4/air
mixture
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