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THE USE OF A SUSPENSION OF FULLER'S EAmH IN WATER AS A

PROTECTION AGAINST THERMAL RADIATION

by

I. C. Emson

Introduction

During the course of a fire it is sometimes necessary to 0001 nearby
structures which are being subjeoted to thermal rad:iation, so that they
IIl8\Y' not become involved. The normal method of doing this is to apply a.
jet of water, some of which may dra:i.n off leaving a film ~ch must be
evaporated before the temperature of the structure oan rise above 10Q0C.
Since the viscosity of water is rela.t'ivel¥ 10l'T, the thickness of film which
oan be deposited on a non-porous vertical surface is small - it IIl8\Y' be less
than 0.1 mm., depending on the surface - and a:rry surplus water merel¥ runs

. off.
During the course of large fires, it has often been found IJecessary

to apply a continuous stream of water to nearby structures to replace that
lost by evaporation and drainage. The area which can be covered by one
operator is limited ?Y the time it -ta.kEls for the film to evaporate. If,
however, a much thicker layer could be built up it might be possible for one
operator to cover a larger area, thus effecting a saving in manpower.

To this end the effect of using a suspension of fuller's earthin water
has been investigated. This mixture is thixotropic; when disturbed it has
a viscosity similar to that of water and is as easy to pump, but· after being
deposited on a surface it reverts to its nonnaJ. jell¥-1ike consistency which
allows a thicker la;yer to be bullt up.

The times for which both water and a fuller's earth suspension will keep
the temperature of a steel plate below 10000 when subjected to a constant 
intensity of heat rad:iation have been compared.

A preliminary investigation has aJ.so been made to determine the effect of
fuller's earth as a stabilizer for foam.

ExperimentaJ. procedure

The tests shown in table I were made on plates cut from1,e .s.w.g e , flat
steel sheet, the surfa.oe of which had a thin coating of scaJ.e. which was
easil¥ wetted. A 26 s.w.g. T1 - T2 alloy thermoCO!lple was silver soldered
centralJ,y to one face of each plate and its output was recorded automatioal1y.
A oontinuous reooro of temperature was thus obtained during each test.

A 4,in. square plate was mounted vertioally on a sliding framework which
could be moved in front of a 1 ft square gas-fired rad:iation panel, the inoident
intensity of radiation from which was 0.75 caJ/om2/seo. .



Table 1

Tests made using 4 in. square plates

Proteotion used , When applied ' Position of'
,

thermooouple
"

None - Unexposed f'ace

Water Application stopped before exposure to panel II II

Fuller's earth II II II II II II II II

II II II II II II II II Exposed f'a.oe

Water Applioation stopped after exposure to panel Unexposed f'ace

Fuller's earth II II II II II II II II

Water iApplied f'or'10 seconda after exposure to panel,
and: equilibrium temperature reached Exposed f'aoe

Fuller's earth II ,II ,II II II II

It was oonsddared possible that a 4 in., square plat~ might not provide
suffioient dis~anoe f'or the fuller's earth suspension to ~gain its originaJ.
visoosity before reaching the bott<?m of the"pJ,ate. Aooo:r;dingly, a further
investigation was made em 18 in. ,square J!:, 1.6s.w.g e ; steel plates, subjeoted to
the same in~ensity. of' radiation as before from a 3 f't, square radiation panel.
Temperatures were reoordedby a thermooouple fixed to the oentre of the unexposed
faoe. Two tests were made, one using water and the other using a suspension of'
fuller's earth in water, each applied for 10 seoonds after the plate had reached
an equP-ibrium temperature. In a third test a fuller's earth suspension was
spra;yed onto a oold plate, after which it was"moved ~ front of the radiation
panel.

•
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From the temperature reoords obtained, the times during which the temperature
of the plate remained below 10000 were measured.

To examine the effeot of f'uiler's earth on the stability of fOam, the dra:i.Iiage
times of meohanical foam made with a, suspension of fuller's eartr. were measured.., •
10 0.0. of liquid foam compound were added to 200 0.0. of,water oontaining various "
percentages of fuller's earth, and the mixture was stirred vigorously by hand. The I
times taken for 100 0.0. of liquid to drain were reoorq.ed.

Results of tests

The results of the tests made on 4 in. square and 18 in. square plates are
given in Table II. In Tal>le III the drainage times of foam made with foam oompound
and various percentages of fuller's earth suspensions are given.

Although no quantitative measurements were made, it was observed that ''/hile
foams made with suspensions oontaining up to 3 per oent of fuller's earth were rather
stiff, that made with an 8 per cent suspension was quite fluid aIJ9. occupied .about
hall' the volume of the previous foams. It was possible to pour it 'onto a Petrol'
~ :over WhiOh'.~'j; spread easily. Vfuen-pciured"onto' a ~aceof burning pE;ti-ol-.
it appeared quite stable and showed no tendency to break down quiok1;y.
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Table II

Times dur:i.n,g which temperature of plate-was-below'100OC

~ , - , . ", .

. 4- in• square plate 18 in.- square plate

Proteation and Application
Thermocouple on Thermocouple on Thermocouple on
unexposed face exposed face uriexposedface .

Plate alone 8 sao. - - .

Water, application stopped
before exposure to panel 14- sao. - -
Fuller's earth, application
stopped before exposure to
panel. 30 sao. 33 sao. 4-8 sao.

Water, application stopped after "

exposure to panel 18 sao. - -
Fuller's earth, 'application
stopped after exposure to panel 26 sao. - -
Water, applied for 10 sec. "

after exposure to panel - 12 sec, 23 sec,

Fuller's earth, applied for
JE

10 see, after exposure to panel - 53 sao. 4-8 sao.

H During this test an exoeptionalJ;y thick J.a;y-er of suspension was built up around
the thermooouple wires resulting in a greater time below 1000C ,than might othezwise
have been the case.

Table III

Dra.ina.ge t:iJnes of foam

Percentage of
Time for 100 co to drainfuller's earth

° 2 Iidn. 22 sao.
1 1 min. 4-5 see,

1i 12 min. 20 see,
2· "',. 10 min. 3 sec,
~ 23 min. 23 sao.
3 25 min. 34- sec,
8 !No drainage during 30 min.
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Conclusions

This investigation bas shown that when a euspenedon of fuller's earth
in water is sprayed onto a vertioaJ; -. steel plate and subjected to a. constant
intensity of radiation, the thickness 01 the fUm. deposited--ia such _~s to
keep the temperature of the plate below 10000 for about twioe as long as the
time due to a. film of water alone. Since there is likely to be no sea' :ing
factor, an increase in time of the same order of magnitude might be _e~ted
in praotioe when the surface of a structure is being subjected to radiAtion
from a tire. It is oons~d ,l.JiI 1ke4r, however, that an increase in time of
this magnitude duri.Dg which a structure is protected would' be sufficient to be
of such pract~ aavantage as to outweis#l~ the compJ.ications involved in the
use of the materiaJ..

A prelimina.ry investigation j ndioates that fuller's earth Ill8\1 be of use
in producing a stable, fluid toam, although further te~ts are needed-to assess
its value quantitativeJ.,y.
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THE USE OF A SUSPENSION OF RJLLER' S EARTH m WATER AS A

ProTECTION AGA.INSr THERMAL RADIATION

by

I. C. Emson

Introduction

Duri.ng th~ course of a fire it is sometimes necessary to 0001· nearby
structures which are being subjected to thermal radiation, so that they
may not become involved. The normaJ. method of doing this is to apply a
jet of water, some of which may drain off leaving a f:Um which must be
evaporated before the temperature of the stIUCture can rise above 1~.
Since the viscosity of water is relartvely low, the thickness of film which
can be deposited on a non-porous vertical surface· is small - it may be less
than 0.1 mm., depending on the sur.f'ace - and a.tW surplus water merely runs
off.

During the course of laIge fires, it has often been found. neoessary
to apply a continuous stream of water to nearby structures to replace that
lost by evaporation and drainage. The area which can be covered by one
operator is limited by the tiJDe it talces for the fiJ.m to evaporate. If,
however, a much thioker layer could be built up it might be possible for one
operaotor to oover a laIger area, thus effecting a saving in manpower.

To this end the effeot of using a suspension of f'ul].er's earth in water
has been investigated. This mixture is th:ixotropio; when disturbed it has
a visoosity sjmjlar to that of water and is as easy to pump, but after being
deposited on a surface it reverts to its noma:). jelly-like oonsistency whioh
allows a thicker la¥er to be built up.

The tiJDes for which both water and a :f'uller's earth suspension will keep
the temperature of a. steel plate below 10000 when subjected to a. constant
intensity of heat radiation have been compared.

A preliminary investigation has also been made to detemine the effeot of
fulJ.er's earth as a stabilizer for foam.

ExperiJDental prooedure

The tests shown in table I were made on plates cut from 1.8 s.w.g. flat
steel sheet, the surface ·of which had a thin coating of scale which was
easily wetted. A 26 s.w.g. T1 - T2 alloy .thermOOOl,Ip1e was silver soldered
cent~ to one face of each plate and its output was recorded sutomati.oa.lly.
A contiInlous record of temperature was thus obtained during each test.

A 4 in. square plate was mounted vertically on a sliding f'ramework which
oould be moved in front of a 1 ft square gas-f:ired radia:t;ion panel, the incident
intensity of radiation from whioh was 0.75 oal/cm2/seo.



Table 1

Tests made using 4. in. square plates

Protection used When applied Position of
I truimooouple

'. ,
None - Unexposed face

Water Appliaation stopped before exposure to pBJ1I!Il " "
Fuller's earth " " " " d " d "

" " " " " " d " Exposed fa.oe

Water Application stopped after exposure to panel Unexposed face

Fuller's earth " d " II " " d "
Water Applied for 10 secOnds after exposure to pBJIel

and equilibrium temperature reached Exposed fa.oe

Fuller's earth " " " " " d

It was considered possible that a 4. in. square plate might not provide
sufficient distance for the fuller's earth euspension to regain its origineJ.
vfscosity before reaching the bottom of the' plate. Acoording~, a further
inv'estjgation was made on 18 in. ,s<ruare x 16 s.w.g. steel plates, subjeoted to
the same intensity of radiation as before from a 3 tt square radiation panel.
Temperatures were recorded by a thermooouple fixed to the centre of the unexposed
faoe. Two tests were made, one using water and the other using a suspension of
fuller's earth in water, each applied for 10 seconds after the plate had reached
an equilibrium temperature. In a third test a fuller's earth 8USPBnsicm 'lI8.8
sp~d onto a cold plate, after which it was moved in front of the rad:l.a.tion
panel.

From the temperature reoords obtained, the times during 1lhiah the temperature
of the plate remained below 1000C were mesStlred.

To examine the effect of fuller's earth on the stability of fOam, the drai.nage
times of meohanical fOam made with a euspension of fuller's earth were '""8aJred.,.

10 e ,o , of liquid foam compound were added to 200 0.0. of ,water oontainiDg n.r.ious
percentages of :t'uller's earth, and the mixture wa., stirred TigorousJ;r by hand. The
times taken for 100 0.0. of liquid to drain were reoorqed.

Results of tests

The results of the tests made on 4. in. square and 18 in. square plates are
given in Table TI. In Ta1lle TII the drainage times of foam made with foam oompouni
and various percentages of f'ulJ.er's 'earth suspensions are given.

"

Although no quantitative measurements were made, it was observed that while
foams made with suspensions oontai.n:i.Dg up toO 3 per cent of fuller's earth were rather
stiff, that made with an 8 per cent suspension was quite fluid and occupied about
half the volume of the previous foams. It was possible to pour it onto a petrol
~ aver whiCh ,~t spread easiJ,y. When pOured onto a ilurf'a.oe of- burniDg ~tro:L'

it appeared quite stable and showed no tendsncy to break down qrdok1y.
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Table II

T1mes during which ~ture of Pl:!:~e'was·~ 10000

It. in. square pla.te , 18 in. square plate

Proteotion and AppJJ.oa.tion
~rmooouple on Thermooouple on TbEmDooouple on.

UJ1t!XPOaed fa.oe UIJOsed. ta.oe unaxposed f'a.oe

Plate alcme 8 880. - - .

Water, applioa.tion stopped
before exposure to pamtl 1lt. &eO. - -
FUller' 8 earth, application
stopped before expo 9W."'8 to
paDel. 30 sea. 3' 880. 4.B BeG.,

Water, applioaticm stopped CIoI,""'"""-_

exposure to paDel. 18 880. - -
FulJ.er's earth, application
stopped e:tter exposure to paml 26 sao. - -
Water, applied tor 10 sea.
a:tter exposure to pane]. - 12 sea. 2.3 sec.

Fuller's earth, appl1ed far •10 see, atter exposure to pans1 - 53 880. 48 sea.

• During this test an exceptionally' thiok lqer ot suspension was bailt up a.roand
the thermocouple wires resulting in a. greater time below 10000 :than m.1ght athenr1se
have been the 0&Be.

Table m

Dra1J!ae t:1mes ot to!!

Peroentageot
,

fuller's earth f:lme ror 100 00 to dz'iL:l.D

0 . 2 Ddn. 22 sea.
1 1 ad.J.\. 45 BeIO.
it 12 m1n. 20 MIO.

2 10 min. 3 880.

2l 23 adn. 23 sea., 25 min. 34- B80.
8 ~ d:ra:imge dur1.D8 30 Jdn.
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Conclusions

This investigation bas shown that when a suspension of :fuller's earth
in water 1,s 8pl"8Jed onto a vertioaJ. steel plate and subjeoted to a. oonstant
intensity of radiation. the thiolmess of the film deposited is suoh a.s to
kEiep the temperature of the plate below 1QO<lc for about twice as long as the
time due to a tum of water alone. Since there is li.kelJ to be no scaling
factor, an increase in time of the same order of magnitude m1.ght be expected
in practice when the surface of a structure is being subjected to radiation
from a fire. It is ocnsidecred lIDHkely, hOlle"f8r. that an inarease in time of
this magnitude dur:iJlg which a. structure is protected would be sufficient to be
of such praot:I.ceJ. advantage as to outweigh' the complications involved in tM
use of the material.

A prel:1m.inary investigation 1nj!1oa.tes that full.er's earth III8i7' be of use
in producing a stable. fluid foam. although further tellts are needed to assess
its value qua.ntitati~.
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