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The breakdown and zubsequent drainage of a foam layer
on the surface of petrol has been measured for a range of
petrol temperatures, using different types of foam compound.
In the experiments described, the ligquid resulting from the
breakdown of the foam was aollected after it had drained,

- and a "petrol resistance index", defined as the time in

%l which 25 per cent cof the liquid conient of the [foam could

ﬁ? be collected, was calculated. This index was found to vary

e ' greatly with the temperature of the petrol and this type of

foaming agzent cmployed.
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THE RESISTAUCE OF HIRE-FTGHTIG #O0AHMS 70 IESTRUCTICIT BY PETROL
R, J. French and P, L, Hinkley

Introduction

ot only should a foam used in fighting f{ires involving liquids
having low flash points form a blanket on the surface of the hot liquid
but it should persist after ithe extinctionaf the fire in order to
prevent re-ignition when application has ceased. The purpose of the
experiments described in this note was to obtain a measure of the time
that foams made from various types of foaming agents can exist as a
blanket on both hot and cold petrol.

The petrol resistance index =~

Preliminary experiments showed that certain foams can exist for
several hours on the surfece of cold petrol and, in order to shorten
the time taken by each experiment, it was decided to collect the
ligquid draining from the foam after its breakdown by the petrol end to
define the “oetrol resisbtance index as the time teken to collect
25 per cent of the liquid content of the Pfoam., It is found that if
foams diff'er only in thelr expansion factors the minimum rate of
application necessary to achieve control of a fire and the time nceded
to control a fire at a given rate of application are the same J.*E “Shese
rates are expressed in terms of the liquid content of the foam
It was therefare decided to make the depth of the foam layer in these
experiments proportional to the expangion factor so that the liquid

.content of the foam was alweys the same, The volume of foam applied in
each encpurlment was the equivelent of a layer 1 in. deep oi a foem hav:.ng
an expansion ratio of 10,

Description of apparatus

The apparatus, which is showm in #ig. 1, consisted essentially of
a copper vessel containing petrol which could be heated to eny desired
u.emperature by means of a steam coil, The steam for the coil was
supplied from a boiler heated b a control1able immersion heater, and
could be cul off entirely if necessary,

Poam was applied to the surfeace of the petrol Irom the applicctor
&, which consisted of a copper cylinder of the same diamcter as the
petrol vessel aligned with the latter by means ol two pins., A disc 3B,
having a diemeter slightly less than that of the cylinder was mounted on
a plunger C, so that it could be slid up and down in the cylimder, The
lower limit of travel of the disc coincided accurcately with the bottom
of the cylinder while the upper limit could be varied by means of an
adjustable collar on the plunger rod so that the distance of travel of
the disc could be made proportional to the expansion factor of the foam,
Celibration of the applicator showed that the initial liquid content of
the Toam layer could be maintained constant within + 1+5 per cent, The
liquid draining from the foam could be collected in & graduated glass
tube for measurement.

srperimentsl procedure

The petrol was ralsed Lo the required tao &‘-u alure and the level was
adjusted so that the ullage was equal to tne reguired dspth of the foam
layer, The applicator was inverted with the uqs%ev ralsed and was
filled with foam, any excess being removed, A flzt nlaie vas placed
over the base and the assenbly was placed in position on top of the
petrol vessel., Thirty seconds after the collection of the foam the
plete was withdrawn, the plunger deoressed, and the applicstor cerefully
slid off lesving a lgyer of foain of the correct depth on the petrol,

The time for the collection of 25 per cent of tue liquid content of the
Toam was measur ed,
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The foam was produced in a compressed air generator (1) and had
the same critical shesaring stress and expansion ratio as foam produced
with a o, 2 branchpipe. Ihe physical properties of the fouwr types of
foam tested are stated in Table f1,

TAELE 1

Exponsion ratio and shearing strength of foam tested

Laboratory | FYosming agent f Critical | Expension

! reference : i shearing : factar

| | stress !

: : | L

i | o

i i ayme/cad |
A | Hydroivsed keratin ] 680 | 75 _
D | Soap solution i 90 oo ;
E i Jetling agent ! 65 B b i
G |

Hvdrolysed protein . ! 500 7-0 :

HExperimental results

S it

In Pig. 2 the petrol resistance index of each of the four foaming
agents used is plotied on a logaritkmic scale against temperature,

A number o" neaswrements were made of the petrol resistance index
of compound D at 19-4°C, This wes found to be 27 minutes with a
stendard deviation of O«5 minutes. This deviation is, howsver, small
compared with differences between values of the petrol resistance index
of different feams and between velues of the imdex of the same foam at
diiferent temperatures,

Owing to the time taken for the drops o fall into the graduated
tube and form a homogenecus body of liquid, values of petrol resistance
index b‘elorw_about 20 secords are unreliable,

The foam formed from compound i degenerated to a gelctinous mass
which, before 50 per cent of its liquid hed drained, did not cover
a.dequately the surflace of the petrel, and could not he regarded as
forming a sat:.sfactory blaniket after 25 per cent af the liquid hed
drained.

Comparison of petrol resistailce index and normel drainege of foam

Vhatever swrface o foam rests upon, the liquid in the foam is
continuously draining through the foam layer and any brealkdown or
possible supnort of the foam in contact with the surface is in eddition
to this drainage. In order 10 make an estimate of the relative magnitude
of these two effects for a foam layer on cold petrol, measurements were
also mede of the 25 per cent drainage times for foam layers resting on
o solid surface, 'These were obtained by a method based on that of Tuve
and Peterson % ) The applicator was inverted cnd filled with foam, any
excess belng "s\mov*-d* it was then placed in the top of a funnel so that
it had & 107 siope end the liquid draining from the foem was collected
in a mousm*_,t c*flmder. '

In Toble 2, the 25 per ceunt dreairage times o0 o 30
roc:: ’cenpereture (15°C) are compared with the netrol rg
at the same. temperature,

id surfece at
istance indices

Y
L
2
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Petrol resistance index and 25 per cent draingge time on a solid
surface
: Petrol 2550
Foaming agent resistance drainage
index time
-
) minutes minutes
A Hydrolysed keratin (several hours) 8
D Soap : L 7:6
E Vetting agent f 0.8 1.2
: Hydrolysed protein i 14 14

It will be seen that the petrol resistance index is at least as
great as the 25 per cent drainage time forr the protein compourds A and G.
It is thus unlilely that there is much breakdovm of these foams by petrol
at this temperature; the liquid draining from the foam A appeared to
remain suspended beneath the foam layer,

Discussion of results

It 1s clear that compound A, which is a typiczl good quality
protein compound, was vary much swerior to the other foaming agents
tested and both protein compounds were superior to the soap and wetting
agent compounds. '

Observation showed that the time far which an effective foam layer
would persist was probably of the order of four times the petrol
resistance index except in the case of compound A when it was of the
same order as the petrol resistance index, If it is assumed that the
rate of destruction of any given foam is independent of the depth of
the layer, it is possible to estimate the rate ot which foam must be
applied to maintain a blanket of foam on hot petrol after the fire has
been extinguished, This is given in Table 3 for a temperature of 70°C

. both %g)gal /sq.£t, /min, of liquid end as a percentage of the critical

rate
TABLE 3

Rate at which foam must be applied to maintain a blanket on
petrol at 70°¢

| Rate of apnlica-
iRate of apnliication Critical tion to maintain

Foeming agent i to maintain blanket rate, 2 blanket as a
parcentage of the |

i
t
% _ ' criticsl rate

'

s e ey

RN wil-

F I -
{

I gal./3q.7t. /min, St fuc P, /min, <5
Eydrolysed keratin ! 00023 0026 10
Soap | 0-04 G058 i 75
Wetting agent | Q- 04 Crilss ; 75
Hydrolysed protein 0. 01 0.055 : 20
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From these results it would eppear that the drainsge and breakdomm
on a petrol surface of a foam produced for fire-fighting mey be a major
factor in determining the critical rate of application of foams produced
from scap and wetting agents, though it does not seem to be so for foama
oroduced from protein compounds, -
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