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This invention relates to a ?re extinguishing composition 
and more particularly to the use of the compound bromo 
I-di?uoro-1,1-ethane, alone or in admixture with other 
components, in the extinguishing of ?res and to a new 
and improved method for the preparation of such ?re 
extinguishing compound. 

In the extinguishing of ?res, and especially burning hy 
drocarbon, it is known to make use of halogenated hydro 
carbon derivatives, the most effective one to the present 
being methyl bromide. However, methyl bromide ?nds 
numerous objections in a use of this type by reason of its 
toxicity and dangers which arise in its use. Fire ex 
tinguishing characteristics somewhat comparable to meth 
yl bromide, but less toxic than methyl bromide, have 
been demonstrated by other certain bro-motluorinated de- " ' 
rivatives such as bromotri?uoromethane and bromochlo 
rodi?uoromethane but the vapor pressures of these com 
pounds are so high at ambient temperature as to make 
it necessary to employ air-tight containers of high strength 
for the housing of such materials. 
lems arise in the storage of such materials, for use is in 
capable of being made of low cost, prefabricated con 
tainers which are easy to handle. 

It is an object of this invention to provide a halogenated 
hydrocarbon derivative which can be used effectively and 
efficiently in the extinguishing of ?res but which is not 
subject to the objectionable characteristics of compounds 
heretofore described and it is a related object to provide a 
method for the preparation of the halogenated hydrocar 
bon derivative and the use thereof in extinguishing ?res. 
More speci?cally, it is an object of this invention to 

provide a method for producing a halogenated hydrocar 
bon derivative which is as effective as methyl bromide 
in the extinguishing of ‘burning hydrocanbon or other ?res; 
which is relatively non-toxic; which has a vapor pressure 
sufficiently high at ambient temperature to enable pack 
aging in commercially available, low cost containers; 
which can be easily stored in containers for use without 
the build-up of excessive pressures; and which can be 
used in admixture with other halogenated hydrocarbon r 
derivatives of the type previously used in ?re extinguishers 
to provide a synergistic eifect which alleviates the unde 
sirable characteristics of such other ?re extinguishing 
compounds without detracting vfrom their ?re extinguishing 
properties. 

It has been found, in accordance with the practice of 
this invention, that the compound bromo~l-di?uoro-1,1~ 
ethane has ?re extinguishing power which is comparable 
to that of methyl bromide and which, by reason of its 
relatively high boiling point of 14-15° C. at atmospheric 
pressure, is relatively free of the risks of gaseous leakage, 
explosion or the like, and it is capable of being housed in 
readily available, low cost containers which can be 
easily handled in the extinguishing of ?res. The com 
pound is also characterized by relative high stability and 
freedom from decomposition under normal storage con 
ditions. 
The bromo-l-d-i?uoro~1,1-ethane can be used alone 

as a ?re extinguishing compound or it can be used in 
admixture with other halogenated hydrocarbon deriva 
tives, such as the following, which are given by way of 
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illustration, but not by way of limitation, but in which the 
bromo-l-di?uoro-l,l-ethane is present to constitute at 
least 25% by weight and preferably 50% by weight of 
the compostion: 

dichlorodi?uoromethane 
chlorodifluoromethane 
=bromotri?uoromethane 
bromochlorodi?uoromethane 

The lbromo-l-difluoro-l,l-ethane can be used alone 
or in admixture with one or more of the other halogenated 
hydrocarbon derivatives as a ?re extinguisher with gas 
eous' propellants, such as nitrogen, carbon dioxide and 
the like. 

Bromo-1-difluoro-l,1-ethane is not a new chemical 
compound. It has previously been produced by reac 
tion of a bromide with a metallic salt such as the silver 
salt of di?uoropropionic acid at a temperature of about 
0° C. It has also been produced by reaction of a hy 
drobromic acid with vinylidene ?uoride whereby a re 
action product is secured containing mostly bromo-Z 
di?uoro-l,1-ethane, with only a small proportion of the 
desired bromo-l-di?uoro-l,l‘ethane. Since the raw ma 
terials for these reactions are quite expensive, the de 
scribed methods for preparation are not considered com 
mercially desirable. 
Thus it is also an object of this invention to provide 

a new and improved means and method for the prepara 
tion of bromo-l-di?uoro-1,1-ethane of low cost and readily 
available materials and in high yields. 

Brorno-l-di?uoro-l,l-ethane can be prepared, in ac 
cordance with the improved process of this invention, by 
a vapor phase reaction of di?uoro-1,1-ethane with bro 
mine at a temperature within the range of 350—500° C. 
and preferably at a temperature within the range of 
400-450° C.; cooling the reaction product to a tempera 
ture below 40° C. and preferably to a temperature with 
in the range of 1S—40° C. leaving the desirable bromo-l 
di?uoro-1,1~ethane and other halogenated hydrocarbon 
derivatives in the uncondensed state along with formed 
hydrobromic acid and unreacted bromine; removing the 
formed hydrobr-omic acid and unreacted bromine; and 
?nally separating the bromo-l-di?uoro-1,l-eth-ane from 
the remainder ‘by techniques well known to the art, 
as will hereinafter be described. 
For the reaction in the gaseous phase, the ingredients 

are provided in the molar ratio of 1 mole bromine to 
0.5-1.2 moles of di?uoro-l,l-ethane and preferably in 
the ratio of 1 mole bromine to slightly less than 1 mole 
di?uoro-1,l-ethane. The reaction is carried out for at 
least 5 seconds and preferably for a period within the 
range of 10~30 seconds. For the removal of hydrobromic 
‘acid and unreacted ‘bromine from the portions which 
remain uncondensed when the reaction product is cooled 
to a temperature below 40° C., the uncondensed portions 
are treated with an alkaline solution, such an aqueous so 
lution of potassium hydroxide. The remainder can there 
after be dried and separated by conventional means to 
isolate bromo-l~di?uoro-l,l-etl1ane in a relatively pure 
state. 
The fol-lowing examples are given by Way of illustra 

tion, but not by way of limitation, of the practice of this 
invention: 

EXAMPLE 1 

Preparation of bromo-I-di?uor0-1,1-ethane 

A gaseous mixture of 0.915 mole bromine per mole of 
di?uoro-l,l-ethane is passed through a glass tube having 
a length of 40 cm. and an internal diameter of 4 cm. 
housed within an electrically heated enclosure having a 
temperature of about 425° C. The flow rate of the gas 



3,276,999 

eous mixture is calculated to provide for exposure to 
reaction of about 15 seconds. 
The gaseous reaction products issuing ‘from the reactor 

tube are advanced through a jacketed heat exchanger re 
frigerated with a water coolant to a temperature below 
40° C. after which the cooled gases are washed in two 
wash bottles with a 10% aqueous solution of sodium 
hydroxide to remove the formed hydrobromic acid and 
unreacted bromine. 
The washed gases are dried by passing them through 

‘a drying column packed with pellets of calcium chloride 
and sodium hydroxide in admixture. The dried gases are 
condensed in a cooled trap at a temperature of about 
—!80° C. The condensate contains about 84% by weight 
bromo-1-di?uoro-1,1-ethane and about 16% by weight di 
?uorodJ-ethane. The condensate is processed in a frac 
tional distillation column to effect separation of the 
bromo-l-di?uoro-l,l-ethane from the remainder. 
The conversion rate of di?uoro-1,l-ethane to bromo-l 

di?uoro-1,1-ethane is in the order of about 75% and 
the molar yield in lbromo-l-d-i?uoro-l,l-ethane is cal 
culated to be about 85%. 

EXAMPLE 2 

Fire extinguishing tests 

For tests of the ?re extinguishing power, use was made 
of a cylindrical tank formed of sheet iron having wall 
thicknesses of 0.15 cm., an internal diameter of 35 cm., 
and a height of 10 cm. The cylindrical tank has a ca 
pacity for 3 liters of hydrocarbon ?uid in the form of 
“F” grade petrol having a distillation fraction out which 
boils between 110° C. and 160° C. and a density of 0.742 
at 15° C., which ?uid is used as the fuel in the tests. 
The ?re extinguisher used was a cylindrical container 

of steel having a capacity of 0.2 liter and which was 
loaded with 280 grams of bromo-1-di?uoro-1,1-ethane 
and su?icient nitrogen to obtain an internal pressure 0 
8 kg./cm.2 at ambient temperature. ‘ 
The petrol was ignited and one minute later the bromo 

1-di?uoro-1,1-ethane was supplied onto the ?re through 
a nozzle in the container. The hydrocarbon ?ame was 
extinguished within 3 seconds which was less time than 
required to empty the extinguisher (about 4 seconds). 

EXAMPLE 3 

An aluminum extinguisher ?tted with an impact dis 
charge valve and having a capacity of 0.4 liter was charged 
with the following ?re extinguishing composition: 

Grams 
Bromo-l-di?uoro-l,l-ethane __________________ __ 80 

Teepol ____________________________________ __ 26 

Glycol ____________________________________ __ 3 2 

Water ____________________________________ __ 54 

Dichlorodi?uoromethane ____________________ __ 160 

The pressure within the container was in the order of 
about 2.5 kg./cm.2 at ambient temperature. 
When the ?re extinguishing test was conducted, as in 
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Example 2, but with the composition of Example 3, the 
petrol ?re was extinguished within 2.5 seconds while the 
container continued to spray for an additional 4.5 sec 
onds before becoming emptied. 

It will be apparent from the foregoing that we have 
provided a new and safe process for the extinguishing 
of ?res in which use is made of lbromod-di?uoro-Ll 
ethane as an essential component of the ?re extinguishing 
composition and that We have provided a new and im 
proved method for the commercial production of such 
rbrorno-l-di?uoro-l,l-ethane. 

It will be understood that changes may be made in 
the details of formulation and operation without depart 
ing from the spirit of the invention, especially as de?ned 
in the following claims. 
We claim: 
1. The process for extinguishing ?res comprising apply 

ing to the ~?re a composition, an essential component of 
which is l-‘bromo-l,l-di?uoro-ethane present in an amount 
within the range of 25 to 100 percent by weight of the 
composition. 

2. The process as claimed in claim 1 in which the 
composition includes a gaseous propellant selected from 
the group consisting of nitrogen and carbon dioxide. 

3. The process as claimed in claim 1 in which the 
composition include-s a halogenated hydrocarbon selected 
from the group consisting of dichlorodi?uoromethane, 
chlorodi?uoromethane, hromot-ri?uoromethane and bro 
moch-lorodi?uoromethane. 

4. The process as claimed in claim 1 in which the com 
position includes a halogenated hydrocarbon selected from 
the group consisting of dichlorodi?uoromethane, chloro 
di?uoromethane, bromotri?uoromethane and bromochlo 
rodi?uoromethane and a gaseous propellant selected from 
the group consisting of nitrogen and carbon dioxide. 
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