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NOTES ON DIBROM~LUOROE'lliANE (DBE) ­
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'Po F. Thorne andT. B. Chitty
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GENERAL INFORMATION

Dibromotetrafluoroethane (C2Br2F4) is-a ,halogenated hydrocarbon also known

as Halon 24(Y2 or_ Freon 114B2•· It is available from, a number of major international

chemical manufacturers. Some of its properties relevant to fire fighting are-.

shown in;Table 1. I.' ~ . • . ~ .! .... r

',' »,

Current interest in this chemical is concerned wit~ i ts us e .as:,,, ,', ~ ,:"'.' ~'..r:

1. A vaporising liquid, extinguishing agent.

2. An additive far fire~fighting foam.

DBE is one of·the mQAY halogenated hydrocarbons which'have b~en conside~ed"

from'time, to time 'for use as extinguishing agents (see e.g. ref. ,4). 7,Th~ result',of

these considerations has usually been the choice of BTM or.,BCF as the preferred,

agent. Recently, an extensive reassessment of DBE under a wide'range'of conditions

has been made' by Montecatini-Ediso~ SpA and reported by Runza1 and Rainaldi2 • DBE

is understood to be' used in.'the U.S ..S..R. ,mixed with ethyl, bro~ide·,in the pr-cpor-tilona

27 per cent'DBE/73 per cent ethyl bromide as an extinguishing'agent for fire 'fighting

on ships. This ,mixture is also emulsified with water or ammoni~ phosphate, solution

for use in forest f~~ fightin~.
FIRE EXTINCTION v :

\.

'.' , 1 2
,The Montecatimi reports contain results for a large number'of fire tests.

U~ortunately there are no results of comparative tests using other agents. There

is little information which can be'directJ,y compared with .datia alreaCtr'available

for other agents. For example, out of 43 tray fire results, "only' three are -fefr

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

The lowest value of A.-L.C. or dangerous concentration (DC) of the undecomposed

rna terial, reported is 8.5 per cent v/v4 for a ,15 minute exposure. Rainaldi2 reports

a value of 13.2 per cent v/v for a 4 hour expcsure.. This value of DC 'is- not

suitable for the calculation of 'R' as defined in Fire Research Note· 659 and

therefore the value ofR =0.265 reported by Rainaldi is not strictly correct.



Using DC :; 8.5 Itnd"a';;'aiue 'of EC = 3.5 (for n-hexane)2 'R' is calculated to be
r ' . ~."" : ';~.,,:. !

0.41. Both the above values of 'R' are, however, acceptable according to the

criteria proposed by thediome'O:rf:t'rle (R~4) 'fcir~ui&f in'.'pcirl~lne fire extinguishers,

and the criteria proposed in F.R. 659 (R~1) for use in total flooding systems.

Some damage by DBE to visceral :organa ,'has. ,previously been reported4 although this
11s not confirmed by the latest work •

FLOODING SYSTEMS
;.~ '.'''.;.':, . .. ~,-,.....

'.'. ".-, ..~.

,., " Although. 'DBE ',:la', ac.ceptable"for';use 'in ~o'1ial. :flooding stsJl;eills'.accordi.lig',' to the

crite;riaJR<1'"O~c'i'ts ~e;iatively';high' boiling poirii (47;'30C)"may be"a"\i.isad!itailtage

underrcertairi':\condit'ions. : ''It''is'..clear' that"under' hot ~fire ,'or' cl:i:iiiaM6) coMitiens,

vapor-Lsat.Lon of a DBE discharge in the form of a very fine spray·woaldo'ljellrapitl.i ' ,

However, in nOh"-fir.e or"cola:' climatic conchtions,' vaporizahonniaj-, not·. oc'cur
immediately. This may result Ln- thif; inhaidtion ·,of droplets (!ind:-consequentiy a

higher concentration of) DBE- by personnel pre~ent'in' the di'iiclia:f.ge:;:'and'may also

deiay,>the' establishment' of' the: d~s'igh doncentratibn~- Tliese"pOints/{wliich'c\rould

~.aMjiJ.y;everi":mor~ to"CB and ;'rather'-ies's'to'BGF..::tioosr:'-very ~bld" ciiiiIat:l.c·"condi-tHins),
should';:bll':,borne in miM: by systems' deaigile'rs.' '", -: ".,': .' ·.':,C',;.;.~ ,.,. ;. .t: " ,.' '"

(-

J. '!". ... ~ .\ ~"I •USE', WI'IH FOAMING' ,AGENTS: ",. .
: .,;. . The.'moiit "inter~sting use' of!DBE" is·'in 'conjulict±on"with water::.:15aaed extingUishing

""'-'agents; lis use in an emUlsion: With waterchaiS "already: 'beeIF·reflerred',tM "'Cumnt

:tnterest'is in the -incorporation of DBE into' foam liquids; particUlarly of the

.syIithetic:'(detergent, based) type.. :This 'could be 'done, ertM\" 'bY' making the :DHE(f6am

liquid/water system completely miscible over the .appropriate :ra:ngeeV'6fconeelitrii'llion

by the use of a suitable mutually miscible solvent, or by making foam from :e:'n'.: ,':
~mll18ion·,()t' DBE- and ,foam solution., The advantage olaimed' for "fORma incrorp6Fating

'DBE is, the,: !leIease' of flame inhibitingllBE"vapour.:whenever ,foam' ,is broken' ddwly"by'

heat ,e.:g.C'byxi'lames or' hot metal-surlac.es. ,No ai:tensive'comparative ,test:res'Ult:6

have,yet:.. bean ',,~ep.o~eq..· " .:,': t l ..1.. .': '; ':. • , 'J: " .~ '.fl, :~ . y" 'l':I:~~"J -:::

REGOM,MEND~IONl?"'''', ,,":, "::"',' . ".1 :' '0,(,.: ,:'7,) .. 'r ..:' " " ". ,:' 'j c, .: r-» .. -:

Any allseesment."of"DBE -aa, a,::fire, extinguishing"agent ;sholild;'.iricluil.e 'the"lfollowing:

1) Fire tests on a range of standard flammable liquid (Class B) fires':e:g,""

: ,...... ' <",. CENTRI. 2 "test fires'"" For. these ·:tests;' the 'dis Cihargenozzle·@'·use'd; should

.. pe,.,of a.:design:appropria'te,to.,.DBE';· " • , .!.,': .. :,' .'J,' ,,"':

Methods,. fQr ,incot'p:orating -DBE .Lrrto«f'oam Uqui'de silld;' isolro.tfoda. '",

Fire testi'.llgof ..fpams.":tneated 'With·.DBE.' ':,,) r.. " "

,.

. ," ;,? .~.: 'J.! .'-' " .0... ;:.' ~.~.·i .~ir .~.~ .
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TABLE 1

Somepropertiea of DBE, CB and BCF

Property DBE BCF CB

Molecular Weight 259.8 165.4 129.4

Boiling Point (oC) 47.3 -4 67

Freezing Point (oC) -111 .5 -160.5 -88.9

Liquid density ~cm3 2.1 1.83 1. 95

Peak Value (hexane) (EC) % 3.5 5.2 6.35

lb/1000 ft3 25.4 24 22

Dangerous Concentration (DC) % 8.5 24
,

2.6

lb/1000 ft3 .62 1"10 -,' 9.2-

R = EC/DC . ' ~ ..0.41 0.22 2.4

-
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