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THE J:;~'.iE RErA.TIDANT ffiOPERTIES 01:'1 SOME C011MJN DECORATIVE TRE:-\TMEUTS

by

D. Hird and H. G. H. \iraight

Introduction

Combustible building boards are often used as internal linings
to walls and ceilings of bud.Ldings and the: fire risl:: associated with
some of these boards can be z educed by treatment vrith fire retardant
paints. The, IJlajority of internal linings however' receive only dacor-atdve
treatments and -although it is generrd.Iy assumed that these ai'fordsome
protection, there is little information on the degree of protection or
on the relative merits of the treatments. Since surfaces with a Class 2
or Class 3 rating on the surface epread of flame test are recommended
for many situ~tions it is important to lenow with which decorative
treatments these can be achieved.

Proprietary paints

The paints which wou.Id normally be used to decorate combustible
building bovrds are -

Washable distempers.
-Hon washable dis tempers.
l!'lat oil paints.
Plastic ~nulsion paints.

Proprietary paints representative of each of the above groups.
were selected arid the results of the tests are shown in Table 1.
Samples from each group were tested on t he small scale test, and on the.
large radiation panel as described in B.S. 476~ The correlation between
the two tests was very good in Classes 2, 3 and 4, but a number of
specimens graded Class 1 on the small scale test were graded Class 2
on the standard test. The rest of the tests wer-e car-rd.ed out using·
the small scale test, and any specimens graded Class 1 wer-e subsequerrt'ly
tested on the atandard spread of' flame test. 'I'he gradings of these are,
given in parentheses in Table 1.

A considerable improvement in the flame spread characteristics of
the board was obtained by treatment ,-lith all but the plastic 'emulsion
paints. It is important for the best results that the board ahou.Ld be
completely covered with the treatment, and an improved performance Has
obtained when a sized board and a board specially p~epaTed for decoration
werc used.

Results of tests on pr9Prietary paints a.pr~·~:::d

to fibre insulating boar~

~I

Type of paint Veight of
application

Classification on
small .scale SOF test

*.
i

I m:rTRr;'~..TED BO..A.RD
36 glft.2 4

I 1 coat 2
I

I Washable distemper 2 coat 65 g/ft.~ 1
g~

,
I 3 coat 82 glft- 1I·
i

1 coat 56 g/ft2 1

m
I
I

! Non waahab.Ie distemper 2 coat 108 gjft2 1, 3 coat "151 gjf~:2 1
!
I



Type of paint

Non washable distemper
on sized board

Flat oil paint (A)
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Table~1, (contd.)

)

!

tJight ofI application

..-J I r1

I 1 coat 40 g/ft2
2 coat 79 g/rt2

1 coat
2 coat

._---'-----,

Classification on
small scale SOF test

3£

2
2

Flat oil paint (A) on
proprietary board specially­
prepared for decoration

Flat oil paint (B)

Plastio emulsion paint (C)
(Polyvinyl acetate)

:1 Plastio emulsion paint (D)
11 Polyvinyl acetate

Plastic emulsion paint (E)
Polyvinyl acetate

Plastic emulsion paint (F)
: Polyvinyl acetate

:! Plastic emulsion paint (G).
:' (all~d resin)

1 coat

2 coats

1 coat
2 coat
3 coat

3 coat

3 coat

3 COB.t.

3 coat

2

4
4
4

3

3

4

4

'II

!£l"igures in par-enbhescs are gradingb on the standard spread of flame
test of B.S. 476.

Experimental paints

Because of .the poor perf'ormance of the boards treated with
plastic emulsion paints a number oflexperimental paints of this
type were prepared by the Paint Research Station and tested. It
was thought that the pigmentation, type and amount of plasticiser
and type of pigment might at'f'ect t~ flame z-et.ardant properties
and these wer-e varied in the expertimentiaL paints. Three coats of
each type of paint were applied and the results are given in
Table 2. .
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Table 2

Results of tests on experimental pl~stic emulsio~j~~3

applied to fibre i~ulat~ng bOQt'd

~:

,

!
J
I
)

I
I,
I

I
I
I
!
1

_.I

- I ---'---"I

·!?::l.int Emulsion
P:i gm ~\.l.tation* Small scc.l.o

Ratio Pigment by weight Plasticiser S. O. It'.No. type
r.I,'otal meditun 5~ of medium Class ificatj.c.

1 Po\vvinyl aoeta.te 3 · 1 Dibutyl 3· •phthalate
(2 05b)

2 Polyvinyl acetate 2 · 1 Dibutyl 4· phthalate
(15%)

3 Polyvinyl acetate 1 · 1 Dibutyl 4· phthalate
( 12~~~)

4 Polyvinyl acetate 3 : 1 .Trieresyl 3
phosphate

( 207;)

. Dibutyl
ph thalo.te

5 Polyvinyl acetate 3 · 1 and 3· Chlorinated
diphenyl

. ( 20fh)
,

±6 Eblyvinyl acetate 3 · 1 ~Pigment ~ Tricrcs:;rl 1· 25% - powdered mica phosphate
(75% - T102 ) ( 2070)

7 Polystyrene 1·8 · 1 Dibutyl 4· phthalate
(40/(;)

8 Polystyrene 1·8 : 1 Chlorinated 4-
diphenyl

( 50;J~)

9 Polystyrene. 1· 8 · 1 'I'ricresyl. 3·
·1

phosphate

I
(50Yb)

. I . ----

.
I
i
I
I
I
1

I
L

!
I

!
I-

*Except in paint No. 6 the sale pigment was rutile T102•frnsufficient specimen to permit tests on the standard spread of' f'Lame tf:st'.

The normal limits of pigmentation for this type of paint 8,1'0 be tweon
1 : 1 and 3 : 1. The results indicate that "iii ttLi.n this r ange "che
pigmentation has little effect on the flame re t ardarrc prC,P::lJ:'d.8B. .(\.>:';':1

the three types of plasticis'3T used did not have an appr-ec.iab.lo ei':f'ect.
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The marked improvement achieve~ by the inclusion of powdered mica
in the pigment shows that it is possible to improve the performance by
special modification 'and there m~ ih fact be a nwnber of ways of .
achieving this result. The mechanisb is not fully understood but it
seems that the mica decreases the ?o~osity of the heated paint film to
the .gases from ~he combustible materJia1.,

Conclusions
.... ,,"

• r.; , 'Of the paints most likely to be used 'for ordLnar'y decorative ,
pur-poaes on combustible building boalrds, washable and non washable
distemper and flat' oil paint can imProve the flame spread charactoristics
of the boards appreciably. A range bf plastic emulsion pai~t9 comucrcially
available gave little protection to Ithe boards. The inclusion of pawd8red
mica in the pigment (other modifications might be equally effectiV'e) can
improve the fire performance of plastic emulsion paints so that they are
comparable ~..ith the other common dedorative treatments. j\;uca is a material
sometimes added to paints for vther purposes and its inclusion in plastic .
emu~sion paarrt s should not introduce ::my serious drawbacks.
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