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This law has been tested by Coward, Carpenter, and Payman! and prove
to hold for hydrogen, carbon monoxide, and methane containing no inert gase
in normal air. Subsequent tests made with parafin hydrocarbons in air® showe
that the law could also be applied to these mixtures. Exceptions have been foun
in testa made with some flammable gases. White?? found that the law does no
hold strictly for hydrogen-ethylene-air mixtures, acetylene-hydrogen-air mixtures

®

sulfide. In tests on some chlorinated hydrocarbons, Coward and Jones® fpunz'
that the law did not hold for methane-dichloroethylene-air mixtures. It was als
found® to be only approximately correct for mixtures of methyl and ethy
chlorides. It is therefore apparent that the mixture law, useful when its appli
cability has been proved, cannot be applied indiscriminately, but must first b
proved to hold for the combination of gases under investigation.

Many industrial processes require the use of mixtures of various solvents
and although the limits of flammability of the various individual constituent]
in the mixture may be known, it is not at all certain what the limits of flammabil
will be for the various mixtures. Investigations of the lower limits of flammabiliti
of various solvent mixtures have shown3® that where the ratios of lower limits
the individual constituents to the amount of oxygen required for theoretichls
complete combustion are about the same, the limits of mixtures of the con
stituents may be determined accurately by calculation. For example, limits ma
be calculated® for mixtures of benzene, furfural, and acetone, which have ratio
- ranging -from-0:50--to-6:53;-and "mixtures -of ethyl acetate, ethyl” aleokiol, a

toluene, whose ratios vary from 0.50 to 0.56, also have been found®® to giv,
calculated results agreeing closely with experimental results.

To date, the accuracy of the above prediction has been proved only for
limited number of mixtures. As information on the subject is accumulated, thi
classificafion of compounds according to the ratios should be of considera
value in predicting ‘and calculating the limits of flammability of mixtires
combustible gases and vapors.

8. Complex Gas Miztures

It is possible .to calculate closely the limits of flammability not onl
Hixtures "of combustible gases and vapors. in air:but also miktures contain
varying amounts ‘of inert gases and air. The limits of flammability of nat
\ manufactured, pror'lucer, blast-furnace, automobile, and sewage gases when mix
with various proportions of the inert gases present may be calculated from

TABLE 2

HAZARbS OF COMBUSTIBLE GASES AND VAFORS

Limits of Flammability of Gases and Vapors in Oxygen

Limits of fammability -
(per cent by volume)
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s components. The reader who wishes to make such calculations is referred
ublished reports on the subject. 2885561

. p. LIMITS OF FLAMMABILITY OF GASES AND VAPORS IN OXYGEN

¥ In gome instances, for example, the compressed-gas industry and in hosp.itals, :
fammability of combustible gases in oxygen is of real importance. Published
AR . e S B ation on this phase of the subject is limited, and in many cases ‘the values
e o e rond mixiures conteining carbon dj Qéar to be unreliable. A compilation of the best available information on the
f,\s in oxygen is given in Table 2.

we . knowledge-of-the-composition—of~the—gas-and-the-flammability--of-the—vario
constituents present. The actual procedure is rather long and complicated a
tables or graphs are required for ascertaining the limits of the combustible-iner
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Name Formula - Lower Ref. no. Upper Ref. no.
C:H,0 4,00 2 93.0 2
ng‘s 2.80 62 93.0 63
NH, 14.80 44 79.0 44
CH, 2.80 64 29.9 64
CHyp 1.85 2 49.0 2
'CHy 1.80 2 48.0 2
C.H; 1.75 10 58.3 . 10
C.H, 1.76 10 55.0 10
Co- 15.50 65 93.9 65
: - ByClr - - 4250~ - 28~ 54.0 28
bromide CH;Br 6.40 28 §0.0 28
i CH,Cl 2.80 28 €6.0 28
CH, 2.48 19 60.0 19
De 4.90 35 94.7. 35
C,H,Cl, 10.00 28 26.0 28
CH0 2.10 66 82.0 12
ether C:H,0 3.90 67 . 61.4 67
CH,0 1.85 29 85.5 29
C:H, 3.06 2 66.0 2
CsHBr 6.70 28 44.0 28
- CyHC1 4,05 .68 . 87.2 68
G:H, 2.90 68 79.9 68
e CiHQ. 2300, o 280780, 28
H, 4,65 2 93.9 2
CH, 5.15 2 60.5 2
CH,Br 14.00 28 19.0 28
CH,Cl 8.20 69 05.8 69
lene.chloride LHCle ..18,80 70 66,4 70
C:iH; 2725 2 5270 2
C;H, 2.10 71 52.8 71
C¢H,:0 2.20 28 69.0 28

G:HC), 10,30 72 64.5% 2
GH,Cl 4.00 28 70.0 28




