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Sunmary

& series of tests has heen carried out to determine
the effects of certain fluorinated hydrocarbons containing
bromine and chlorine on the inflammability 11m1ts of n ~
hexahe and air, :

The compounds tested were; in order of efficiency by
volume, tetrafluorodibromosthane, &if luorodibromomethane,
trifluorobromomethane and triflucrotrichloroethanes The
chlorine compound was much less efficent than the compounds
containing brominee. - : -

Introduction

(1)

T xtensive experiments in the U.S.A. have indicsted that certain
fluorine substituted paraffins containing bromine or chlorine showed

romise as extinguishers of fires involving inflammable liquidse The
P & "

American workers, however, used n-heptane as the combuSQibIe,?h?reas
similar experiments on other hydrocarbons in this laboratory and

elsewhere 3) had been made with n-hexane., /A short series of experiments

has been made therefore to assess the efficiency of the more promising
compounds by comparing them with compounds already tested against n-hexanee.

Bxperimental

A supply of four compounds, (Table 1), was obtained through the
courtesy of Imperial Chemical Industries, Research Laboratories, Widnes,
and meassurements were made of the inflammability limits of n=hexane and
ailr to which the compounds had been addeds

The‘inflamm%bglity limits were measured by the method of H. Fe Coward
and G, W, Jones, &) put the £low avparatus described previously 5

could not be used since only small quantities of the campounds were available,
Accordingly a stabic method was useds The tube was evagmated and the vapours
and air admitted, the propertions being ﬂeasured'by the increase in pressure.
The wvapours were mixed by a sliding vane in the ignition tube, the vane ‘
being operated by rotating the tube, a device similar to thet used by Burgoyne
and his coaworkers at Imperial College of Science and Technologye

The inflammability limits of n-hexane with the compounds are given in
Fige 16 and the peak values and limiting safe mixtures in Table 1, Pigures-

obtained in U.S.ho'"/ using n~hetane are included for comparisons
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TABLE T

Peak wvalues and limiting safe mixtures of n-hexane and n»heptane with some
f1UOr1nated hydrocarbons

When compared on a volume basis the best of these compounds was

tetrafluorodibromeethane but the differe
" methane was smalle

The wak values for the brominated compounds were lower, but the
peak value for trifluorotrichloroethane was higher, when using n-hexane

instead of n~heptanes

the order of superiority among them was slightly different;

The results agreed with those determined in the
U.S.A. insofar as the brominated compounds were so much superior, but

Timiting safe Peak values
mixtures With hexane :With heptane
Compound Density |BePte|With alr (With Hexane {Hexane{Diluent{Heptane {Diluvent
(1ig) | © | % 1% [% | % | % % % %
Vol | WE (Voi |WE | Vol Vol Vol Vol
4 20°
Tetrafluorodibromoethane { 2,18 Wimb515632 (1223 1 14965 {The5  [3e35 Je22 33 Le9
20°
Difluorodibromomethane [2429 23e5 [3e6 2143 |5ke0 |7The0 [342 3455 Lely b2
CFZBI‘Q’ ' : '
» | 21°
Trifluorobromomethane 1458 =59 15¢71 12171637 [7The5 1249 L9 30 6o
CF;Br '
| - Zlok
Trifluorotrichloroethane|1e576 [L4746 [15.0(5303 786 88.9 |le? Thels LeO 9.0
CF-Cle CFCly
a°
Mdbyrl Bromide 16732 | Leb |72 [2063(80.0182.,0 [241 7405 1ole 97
CHBBI'. |
Discussion

nce between it and difluorodibromo=-
The triflwrotrichloroethane was markedly less
efficient than any of the three brouine compoundse

all, however,

were superior to methyl bromide, figures for which are 1ncluded for comparison

in Table I

By comparison of the weights of inhibitors required in air the
trifluorobromomethane and difluorodibromomethane were better +than

fluorodibraiocthone but nenc
GComparison of the prcportion of the inhibitor required in the combustible

vies quitc so &ffcutive os

tetra~

"Cthyl hromide,

(hexane), however, showed that the "fluorctrao" compounds were all very
similar and better than methyl bromide,
the proportion of trifluorotrichlorosthane in the limiting safe mixtures
with air was much higher than that of any of the other compounds, the

differences between the hexane/inhibitor mixtures were much less.

It was noteworthy that, although

From the results it appears that the differences between the inhibitors
lie in their effects on the upcer limit,
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L1171 the flanes fom mixtures near the lower limit were well-defined
domes and viere variors shades of gween in aolovr,  With mi xtures near the
upoer limits, propagation of {lare was much slower and the flames varded
from blue or green domes trailivg long yellow fails, to small red flakese
Only the trifiuvoroirichloroethans save L flamas and deposited carbon
on the tube, With the bromine compouwnas thers wes a brown, olly deposit
on the tube, especially with difluvorodibromopeihans,

Iak

LRSI 0

It was noticed also that with difluorodibromametirme there was a region
of artial burns around ths peak waluso where the flame travelled for
short distances up the tubes With the other compounds the distinction
between the inflammable and the non inflammable mixtures was defined clearly,
and the miztures either burned to the top of the tube or did not burn at
alle

References

(1) Final Report on Fire Extinguishing Agents, Purdue University, July 1950
(2) B.H. Coleman Fuel (1951) 30. 11k

(3) J. H. Burgoyne and G, Williams-Leir Fuel (1948) 27. 148,

(L) H, F, Coward and G, W. Jones U,Ss Bure Min, Bull Noes 279 (Rsvised) 1938
(5) F. C. Note Mo, 35, October 1950.

(6) Vepourising Pire Extinguishing fpents Trterim Report 1177,  Engineer
Research and Development Luboroiosicee  Borh Belvolr Vae Auge 19506

l\



" TRIFLUOROBROMOMETHANE - .«
—— — — ~  DIFLUORODIBROMOMETHANE: |

——— . — TETRAFLUORO 1,2, DIBROMOETHANE

—X— x—%x—-TRIFLUOROTRICHLOROETHANE .

T

"~ 93 92 91 90
AIR — Per cent volume .

THE EFFECTS OF FLUORO HALO CARBONS ON THE INFLAMMABILITY LIMITS OF n HEXANE AND AIR






