THE UBRAS
FIRE RESEARCH STATION
BOREHAM WOQD ) _ h | 1
. HERTS. 1 ¥R, Note Mo, 165/1955 (dmended) °

0%52] Research Programme Objective E5/2

No. AGAFR-NIbS

DEPARTMENT O SCiENTIFIC AND INDUSTRIAL RESEARCH AWD FIRE OXPICES' COMMITIEE
' JOTIT FIRE RESEARCH ORGANTTZATTION

This report has not been published and
should be considered as confidential advance
information. o reference should be made to
it in any publication without the vxritten
consent of the Director, Fire Research
' Station, Boreham Wood, Herts, (Telephone;
ELStree 1341 and 1797).

THE FLAME RETARDANT PROFPERTIES OF SOME COMMON DECO'injVE TREATHEIITS
by

D, Hird and H, G. H. YWraight

'-’..!‘ \ ) :
June, 1955, Fire Research Station,
’ ' Boreham Wood,

Herts,

© BRE Trust (UK) Permission is granted for personal noncommercial research use.! Citation of the work is allowed and encouraged,
. ,r .



THE FLAME RETARDANT PROPERTIES OF SOME COMMON DECORATIVE TREATMEITS

by
D. Hird and H, G. H. raight

:Introduction

Combustible building boards are often used as internal linings
to walls and ceilings of buildings and the fire risk associated with
some of these boards can be reduced by treatment with fire retardant
paints, The majority of internal linings however receive only decorative
treatments and - although it is generally assumed that these afford some
protection, there is little information on the degree of protection or
on the relative merits of the treatments, Since surfaces with a Cless 2
or Class 3 rating on the surface spread of flame test are recommended
for many situations it is important to know with which decorative
treatments these can be achieved,

Proprietary paints

The paints which would normally be used to decorate combustible
building boerds are -

Washable distempers,
‘lon washable distempers,
Flat oil paints,

Flastic emulsion paints,

Proprietary paints representative of each of the above groups .

were selected and the results of the tests are shovm in Table 1,

Samples from each group were tested on the 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 were carried out using -
the smell scale test, and any specimens graded Class 1 were subsequently
tested on the standard spread of flame test, The gradings of these are.
given in parentheses in Table 1, '

A considerable improvement in the flame spread characterlstlcs of

" the board was obtained by treatment with all but the plastic emulsion

paints, It is important for the best resulis that the board should be
completely covered with the treatment, and an improved performance was
obtained when a sized board and a board specially prepared for decoration
werc used, . ' ,

Table 1

Results of tests on proprietary paints applied
to fitre insulating board

Feioht of Classification on
i "elg all scale SOF test
Type of paint application s ﬁe' ©

T

Non washable distemper

C i
UNTRATED BOARD 5
coat 36 g/mL
coat 65 g/”*

1
Yashable distemper 2
3 coat g2 g/ft‘
1
2
3

coat 56 g/ft2
coat 108 g/fté
coat 151 g/rs?

- e =& A2 =nd




-2

Pable 1 (contd, )

[ ! } .
| Jeight of | Classification on
Type of paint relgat oi small scale SOF test
application "
\Non washable distemper 1 coat 40 g/ o2 1 (1
[on sized board 2 coat 79 g/T%2 ' 1 (1
)
. Flat oil paint (A) 1 coat 2
2 coat |’ 2
| ¥lat oil paint (4) on ~
‘proprietary board specially 1 coat 1 (2)
prepared for decoration
'Flat oil paint (B) 2 coats 2
' Plastic emulsion paint (C) 1 coat 16 g/ft2 .4
I(Pblyvinyl acetate) 2 coat 26 g/ft? I
r 3 coat| 36 g/fi? b
| Plastic emulsion paint (D) 3 coat 3
1Eblyviny1 acetate
, Plastic emulsion paint (E) 3 coat 3
| Polyvinyl acetate
| Plastic emulsion paint (¥#) 3 coat| L
: Polyvinyl acetate
1{Plautlc emulsion paint (G). 3 coat N
(alkyd resin)
!’ ¥Pigures in perenthescs are gradings on the standard spread of flame
test of B.S. L476. :
Experimental paints

) Because of the poor periormance of the boards treated with

i plastic emulsion paints a number of|experimental paints of this

i type were prepared by the Paint Research Station and tested, It
! was thought that the pigmentation, type end amount of plasticiser

. and type of pigment mlght affect th~ flame rstardant properties
i and these were varied in the experlmnntal paints, Three coats of

J each type of paint were epplied and

I mable 2,

the results are given in
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Table 2

Results of tests on experimental plastic emulsion nh1ﬂ-a

applied to fibre insulating board

| Paint

To,

Imulsion

type

Ratio

Pi gm ntation®

Plgment

Total mediwn

by weight

Plasticiger
% of medium

Small scalc
3.0.7,
Cla851f1ca**

~—e—

o
]

Poliyvinyl acetate

Polyvinyl
Polyvinyl
Polyvinyl

Polyvinyl

Folyvinyl

Polystyrene

Polystyrene

Polystyrene

acetate

acetate

acetate

acetate

acetate

3

3

1.8

1

: 1 2plgment

25% - powdered mlcag

(75/0' T1 2
1

)

., Dibutyl
phthalate
(205%)

Dibutyl
phthalate

(155

Dibutyl
phthalate
(12%)

S'ricresyl
phosphate
(20%)

Dibutyl
phthalate
and
Chlorinated
diphenyl
(20%)

Tricrcsyl
phosphate
(20%)

Dibutyl
phthalate
(405%)

Chlorinated
diphenyl
(505%)

Tricresyl.
phosphate

(5052)

3

1 £

3£Except in paint No,

ITnsuf

6 the sole pigment was rutile T 0,.
ficient specimen to permit tests on the standard spread of flamz test),

The normal limits of pigmentation for this type of paint are between

T ¢+ 1and 3 ¢ 1
pigmentation has little ef

The results indicate that within this range the
Tect on the flame retardent proporties.

Aian

the three types of plasticiser used did not have an apprecizble effeck,
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The marked improvement achloved by the inclusion of powdered mica
in the pigment shows that it is posslble to improve the performance by
special modification and there may 1p fact be a number of ways of
echieving this result, The mechanlsn is not fully undersicod but it
seems that ths mica decreases the 7or051ty of the heated paint film %o
the .gases from the combust1b1° materlal

Conclusions

. Of the paints most likely to be used for ordinary decorative
purposes on combustible building boards washable and non washable
distemper and {'lat  0il paint can 1mprove the flame spread characteristics
of the boards apprecisbly. A range of plastic emulsion paints commercially
available gave little protection to the boards, The inclusion of powdered
mica in the pigment (other modl;loatlons might be equally ef fective) can
improve the fire performance of plastlo emuls1on paints so that they are
comparable with the other common decorative treatments, Mica is a material
sometimes added to paints for cther purposes and its inclusion in plast¢c'
emulsion paints should not introduce| any serious drawbacks,
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