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SOme properties of dibromotetrafluoroethane relevant. to its use as &
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GENERAL INFCRMATION _ _
leromotetrafluoroethane (c Brth) is-a . halogenated hydrocarbon also known

as Halon 2402 or Freon 11&32.' It is available from a number of major international
chemical manufacturers. ‘Some of its properties relevant to fire fighting are-:
shown in-Table 1. _ . . - CL T e e g

Current interest in this chemical is concerned with its use.as:  ~.- e

1. A vaporising liduid extinguishing agent, ) L R |

2. An additive for fire-fighting foam. Ceal -

DBE is one of .the many halogenated hydrocarbons which have been considered.
from time to time for use as extinguishing agents (see e.g. ref. 4). -The result of
these considerations has ususlly been the choice of BTM or BCF as the preferred.
agent. Recently, an eitensive reassessment of DBE under a wide range of conditions
has been made'by Montecatini-Edison SpA and reported by Runza’ and Rainaldiz. DEE
is understood to be used in the U.S.S.R. .mixed with ethyl bromide.in the proportions
27 per‘ceht-DBE/?} per cent ethyl bromide as an extinguishing agent for fire fighting
on shipa. This mlxture is also emulsified with water or ammonium phosphate solution
for use in forest fire flghtn.ng3
FIRE EXTINCTION

.The Montecatimi reports1 2 contain results for a large number of fire tests.

_Uqfortunately.there are no results of comparative tests using other agents. There

is little information which can be directly compared with .data already ‘available
for éther agents. For example, out of 43 tray fire results, only three aré for
petrol fires, the majority of testing being done with a 50/50 mixture of ‘petrol
and kerosine, which is not a standard British or Continental ‘test fuel.

TOXICITY : ‘ :

Thé lowest value of A.L.C. or dangerous concentration (DC) of the undecomposed
meterial reported is 8.5 per cent v/vh for a 15 minute exposure. Rainalai® reports
a valus of 13,2 per cent v/v for a 4 hour exposure,. This value of DC is not
suitable for the calculation of 'R' as defined in Fire Research Note 659 and
therefore the value of R = 0,265 reported by Rainaldi is not strictly correct.



Using DG = 8 5 and a value of EC = 3.5 (for n-hexane) 'R' ia calculated to be
0.41, Both the above values of 'R' are, however, acceptable according to the
criteria proposed by the Homs ‘0ffi'de (R&4) for-usé’ in portable fire extinguishers,
and the criteria proposed in F.R. 659 (R<£1) for use in total flooding systems.
Some damage by DBE to wvisceral .organs:'has.previously been reported2+ although this

is not confirmed by the latest work1.
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FLODDING SYSTEMS
‘"AIthoﬁghfDBE@isﬁ&sdeptébleﬂfbrﬂuse‘in’@dtal.floodiﬂgrsy9$émsta000rﬁiﬁgﬁto the
eriteriaiRC1:05vits relatively high:boiling point (473590)“may beadisadvantage
undericertainjconditions, ' oIt¥is.-cledr that under’'hot (fireor:ciimatic) cénditions,
vaporisation of a DBE discharge in the form of a veny fine sprayﬁﬁoﬁidaﬁeﬂfapiaiﬁ
immediatély. This may result in.th&iinhaldticon:of droplets (and"consequently a
higher concentration of) DBE- by personnel preiedit’ in the discharge,-and may also
deiay‘the’establishmeﬂt'bf'thé'désigh doncentration.  ThHése pdints; (which-would
o apply ‘even" more to*€B and ‘rathér 1683 “to’'BCR Hndés very 601d eTimatic tonaitisns),
' S vatroa Tuit mauy

should:be borne in mihd' by systems dégighéFs, T L L el LT owie

. Loy

* USE:WITH FOAMING' AGENTS- S Y A A SR L I L
1 .The most ‘interesting use of DBE"is-'in conjuiétion’with watér=Based ettifgiishing
“noagents. Itd use in an emulsion- with water hes ‘already’-beenirePérréd‘toi *Curvent
~i ‘interest’is in the -incorporation of DBE inio foam liquids; particularly of thé = -
-1 synthetie:(detergent based) type. This ‘¢ould-be doné. eithé¥ by making the ‘DEE/foam
ligquid/water system completely miscible over the-appropriate rdnges ‘6f conéefitradion
by the use of a& suitable mutuslly miscible solvent, or by making foam from'gn®. .~
emulsion- of DBE- and foam soluticn,. The advdntege élsimsd'for‘féams incbrpofating
-DBE 1s . the.release of flame inhibiting DBE-vapour whenever foam is brdken ddwn by
heat -e.g, by:flames or hot metal surfaces. No extensive comparative tést résults
have‘yetvbeenareporte@f N TR SV I P I S T
RECOMMENDATTONS - - T T o e I LT L

Any agsessment -of ;DBE as aufire extinguishing-agent :should:include the folYowing:

1) Pire tests on a range of standard flammable liquid (Class B) fired eig:™

. CENTRI 2.%best fires;:--For these- tests‘ the dlscharge hozzled- used should
~ " " besof a -design:-appropriate.ta. DBE A Y T ML R
2) Methods: for incorporating -DBE :into:foam lkiquids end solutiofs, v =~ o

3) Fire testing -of -fpams treated ‘with DBE, = "o . 7' 1 . »r
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TABLE 1
Some ‘properties of DBE, CB and BCF

Property DBE BCF CB
Molecular Weight 259.8 | 165.4 | 129.4
Boiling Point (°C) : 57.3 | -4 67
Freezing Point (°C) -111,5 |-160.5 | -88.9
Liquid density gm,/cm3 2.1 1.83 1.95
Peak Value (hexane) (EC) % 3.5 5.2 6.35
1b/1000 £t 25.5 | 24 22
Dangerous Concentration (DC) % 8.5 2, | 2.6
1b/1000 £t° | 62 110 | v.2
R = EC/DC I o] o.e2 2.4
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