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Summary

.A series of tests has been carried out to determine
the effects of certain fluorinated hydrocarbons containing
bromine and chlorine on the inflaITurability limits of n ­
hexane and air.

The oompounds tested were, in order of efficiency by
volume,tetrafluorodibromoetb~~escifluorodibromomethane,
triflu6robromomethane and trifluorotrichloroethane. The
chlorine compound Was much less efficent than the compounds
containing broLune.

Introduction,

Extensive experiments in the U.S •.A.(1) have indic8ted that certain
fluorine substituted paraffins containing bromine or chlorine showed

.promise as 'extinguishers of fires invc:lving inflamnable liquids. The
American workers, however, used n-heptane as the combustible, l'h~reas
similar e(3'riments on other hydrocar-bons in this laboratory \2) and

. elsewhere 3) had been made Vl'i th n-hexane. A short series of experiments
has been made therefore to assess the efficiency of the more promising
compounds by comparing them 'Nith comrounds alreaaj' tested against n-hexane.

E?£PGrin:ental

A supply of four compounds, (Table 1), Was obtained through the
courtesy of Im}?3rial Chemical Industries, Research Laboretories, Widnes,
and measurements were made of the i nflarn.rr:a-biIi ty limltsof n-hexa.ne and
air to which the o:>mpounds had been added....

. The infla.rIm:~,b~lity limits were measured by the method of H. F
j

Coward
and G. W. Jones,,4} but the flow apparatus described previously (5
could not be used since only small quantities of the oompounds were a vaiIable •
.Accordingly a statte method VlaS used. The tube Vias evaouated and the vapours
and air admitted, the propertions being measured by the increase in pressure.
The vapours ';vere mixed by a sliding vane in the ignition tube, the vane
being or:erated by rotating the.tube, a device similar to that used by Burgoyne
and his co-workers at ImIBrial College of Science and Technology.

The inflammab11i ty limits of n-hexane with the compounds are given in
Fig. 1. and the pet~values and l:L"'11i ting safe mixtures in Table 1. Figu.ttes
obtained in U.S.A. I using n-h~ane are included for comparison.
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Peak values and limiting safe mi.xt ure s of n-hexane and n-heptane with some
fluorinated hydrocarbons

-'. safeLimitina Peak values.1-......_ - <:>. With hexane :With he tanemlx-cures
Compound Density BePt. With air 'With Hexane Hexane Diluent Heptane Diluent

(liq) OC e,o c;! VI, i % % % % %/~ /0I IV

Vol wt Vol I Wt Vol Vol Vol Vol
.-

200

Te trafluorodibromoe thane 2.18 ¥l--4-5 3$32 23.4- 49.3 7ll-.5 3.35 3.22 3.3 4-.9
CF2Br, CF~r

200

Difluorodibromomethane 2.29 23.5 3.6 21.3 54.0 74-.0 3.2 3.55 4-.4- 4,.2
CFZ3r2

21°
Trifluorobromomethane 1.. 58 -59 5.1 21.7 63.1 74.5 2.9 4.9 3.0 6.1

CF3Br
200

Trifluorotrichloroethane 1.576 4-7.6 15.0 5303 78.6 88.9 4-.1 14.4- 4.0 9.0
CF:fJl. CFC12

eP
Methyl Bromide 1.732 4.6 7.2

1
20 03 80,:,0 824,10 2.1 7.05 1.4- 9.7

CH3Br.
I

I

Discussion

yV'hen compar-ed on a volume basis the best of these compounds was
tetrafluorodibromoethane but the d.if f'ererice between it and difluorodibromo­
methane was smaLl., The trifluorotrichloroethane was mar kedIy less
efficient than any of the three bromine compounds.

The Ie ak values for the bromi.na'te d compounds were lOlWer, but the
peak value for trifluarotrichloroethane was higher" when using n-hexane
instead of. n-heptane, The r-es ull.ts agree d 'Ni th those de te rmi.ne d in the
U.S.A. insofar as the bromi.nated compounds were so much sUl::erior~ but
the order of auper-Lor-Lty among them was slightly different; all, however,
were super-Lor to methyl bromide" figures for which are included for comparison
in Table I.

By comparison of the weights of inhibitors required in air the
trifluorobromomethane and difluorodibromomethane were better than tetra­
fluoroCl:ihraLlocthnne but none 'nes quito so t~ffo.jtive e s :.:ethyl :J.t'omide.
Comparison of the ?rcportion of the inhibitor required in the combustible
(hexane), however, showed that the "f'Luor-okrono" compounds were all very
similar and better than methyl bromide. It was noteworthy that, although
the proportion of trifluorotriohloroethane in the limiting safe mixtures
with air was much higher than that of any of the other compounds, the
differences te tween the hexane/inhibitor mixtures were much less.

From the results it appear-s -l;rJ.8t the differences between the inhibitors
lie in their effec.ts on the upcer lirnit.
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1.11 t11.o flat10[J ii'om mixtures near t:he Lower l:Lti t were well-defined
domes urltl wore wl.r:;'ol:B chaceG of [",:,('on in co'Iour, With rni. xl;ures near the
upper limits~ prolngat:-Lon of fl-3.:'3 -\7[\8 nuch ~)lmV'er and the flames varied
from blue or gr-een Clo:res trail:tlJg lc'ng y's 1.1.0"" tails l1 to small red flakes.
Only the trifluorotrichloroo~ch.:1DA2:o.V8 ~::Ir:.J::.;i' :t'lEw.'1183 and deposited carbon
on the tube. With the bronrine compounds oz-e was a brown, oily deposit
on the tube, especially with difluOJ.:'odibroraomc;Lhnne.

It ,,'\as noticed also that with difl~JorodibromOlmtta..'10 there Was a region
of r:artial burns around the peak ~Q'alLieE~ wher-e the flame travelled for
short distances up the tube" With the other compounds the distinction
be tween the inflammable and the non il.1f'larrJ'.rable mi.xt ure s Was defined olearly.
and the mi:rlures either burned to v.l.etop of the tube or did not burn at
all.
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