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Curtains and carpets are. offen used in
buildings for decorative purposes. These are
cellulosic matenals, combustible in nature and

~catch fire easrly The curtains generally pose

great fire hazards because they are  always
hanged vertrca!lv and the surface Spread of the

- flame is qurte fast

To pravont the initiation and growth of fire,

a fire retardant .chemical formulation consisting
of a ammonium salt of phosphoric acid and
sodrum salt of Boron has been studied. The

~fire performance of the treated fabric was

evaluated foilowmg standard methods. The
treated fabrics: become fire retardant and on

~exposure to flame show no ignition, no flame

spread and remain self-extinguished.

- lntrodnction .

Most of the flame retardants used for
cellulosrc materlals such as curtains, ‘carpets
and drapenes elc are generally water soluble

salts such as ammonium salts of phosphoric, -

boric and sulfuric acids and chlorides and
bromides of aluminium, zlnc tin, chromium and
antrmony etc 1-—7

Two or more of these salts are generally

' combined together along with a wetting agent

in. water in - varying ooncentratrons Although
these are efficient. ﬂame retardants they do not
l’G'Sist washmgs with water
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The present ps Per reports the results of -
various tes's performed for. the evaluation of -
fire performance and the tensrie strength of the
treated fabric,

MATERIALS. AND METHODS :

(a) (i) Method for the treatment of the'
curtain cloth:

A 109% .aqueous solutron of arnmomum“
salt of phosphoric acid and’ sodium salt of
Boron (2:1 wt/wt) was prepared. Sampies of
curtain cloth were dipped in this solution for
about half an hour. The samples were then
removed, squeezed we!l and: allowed to dry at- |
room temperature. A chemrcal retention ofJ'
12-16%, add on.(dry basrs) was found adequate
for an efhcaent fite performanCe

(i) Method for the treatment of the'
carpet. : '

An area of 30 em x 30 cm was marked at | B

one corner of.the carpet. and measured quantrty3

ofa. 10% aqueogus solutron of ammonrum saly

of phosphorrc acid and sodrum salt of Boron'.‘f
(2 1 wtwt) was applied tifl it was. cotnpletaly

wet. The amount of the soluilon reqmred was . -

calculated from the Werghts of wet and dry-

- carpets.

The whole carpet was then sprayed '\rvitﬁ o
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the ceicutated volume of the above solution and
kept for half an hour in the same position so
that the solution gets impregnated completely,
followed by complete drying. A chemical
retention 12-16%, add on {(dry basis) was
found adequate for an efficient fire performance.

(b} Test Mothods :

(i) Fire performance test for curtsin
cloth :

‘The specimens of the size 31.75 cm x 5 cm
were cut and tested according to B.S. 3319°
end were mounted vertically. A bunsen burner,
19 mm internal diameter, was used as a source
of ignition. Air flow was adjusted to produce
a luminous flame of 38 mm length. The burner
was kept in such 8 position so that the base of
the flame was 19 mm below the midd!e of the
lower edge of the specimen. The flame was
spplied for & period of 12 seconds and then

withdrawn. The fire performance is reported in -

‘Result and discussion’,

(i) Fire performance test for carpet :

Spirit was sprinkled on the treated and -

untreated carpets and it was then ignited with

a match stick, The fire performance is destribed

-in ‘Resutt and discussion’.

The treated and untreated carpets were
also tested according to B.S. 4790° for their
fire performance. The specimen of the carpet
30 cm x 30 cm size was placed on the floor of
the test chamber and the clamping ring was
kept horizontally - on the top so that it lay com-
pletely "within the reach of the specimen A 30
gm hexagonal stainless stee! nut was heated to

. 800°C in a muffle furnace was placed on the

cantre of the specimen within 3 seconds of its
removal from the furnace. The nut was removed
after 30 seconds and the flaming time, after
glow and the char area were noted.

(c) Tensile strength of untreated and
treated curtain cloth :

Tensile strength of the samples of untreated
and treated curtain cloth in both the directions
(warp and weft) were determined by using
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Tensometer Model type W {monsanto London).

Result and discussion:

- The resutts of the fire performance. test of
curtain cloth are recorded in Table |..

It is evident from the Table | that the
Samples of the treated curtain cloth did not
ignite and no flaming and after glow were
observed. The specimen remain self extinguished

_ while the untreated samples burns compietely

within 20'seconds (Fig. 1,2 and 3).

" The spirit which was sprinkled on the
treated ‘carpet was ignited with a match stick.
The spirit was burnt with the flame ard the -
carpet remained unaffected while the untrertea
carpet when tested similarly caught fite :nd
was converted into ash complete'y.

The samples of treated carpet tested accot-
ding to B.S. 4790 {Hot nut method) showed no
flame spread, no after glow and no heat
penetration. The char area calculated was 2 cm-”
which Is within the permissible limits while the
untreated samples showed flame spread upto 7
seconds and after glow upto 55 seconds. Heat
penetration was also observed. The char area
was calculated as 4.5 cm?®,

The tensile strength data {warp and weft)
in respect of the untreated and treated samples
are presented in Table 2. It is clear from the
table that only a slight loss in tensile strength
results from the treatment. The reduction in.
tensile strength along the fibre {warp side) is 79 .
and across the fibre {weft side) is 5%,

The fire ratardants used in the chemical
formulation when heated melt relatively at a low
temperature and subsequently resolidify in the
torm of a solid foam stable at pyrolytic tempe-
rature produced by the evaluation of decompao-
sition products’,®. The solid foam serves as
a barrier between the flame, air and fabric,
provides therma! insulation and entraps valatiie
tars, Retention of the tars encourages their
secondary pyrolysis to char, thereby reducing
the volume of volatile combustibles??,
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Teble | Fire Performance Test of Cuftain Cloth

S/, - Exposure
No. ~ Time Sec.

Yime of flame

spread Sec.

Time of

“after glow

Sec.

Char area Remark
cmt '

. Untreated Curtain
1. 12 Sec.

Treated Curtain

Flame spread continued

Burnt entire length,

2, 12 Sec - 0 Sec 0 Sec 8 cm® ~ Self extinguished.
3. 12 Sec . 0 Sec -0 Sec 8cm’ "
4, 12 Sec ~ 0 Sec. 0 Sec’ 8 cm® .
5. 12 Sec - 0 Sec 0 Sec 8 cr”
Table 2. Tensile Strength of Untreated and Treated Curtain Cloth,
8t Warp mean Weft mean
No. '
Untreaied
1. 28Bkg 15 kg L
2. 29 kg 28 kg 16 kg 16.7 kg
3. 29 kg 15 kg
4 29kg 20 kg
Treated
1. 28 kg 14 kg
2. . 28kg _27.5kg 1356 kg 15.4 kg
3. 27 kg 14.0 kg
4. 27 kg Reduction 20.0 kg Reduction
. 59, : 7%
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. Fig. 1 Left— Untreated (Just Caught Flame) . - Fig. 2 Leh—umreated Curtau. burniing with flame
Right—Treated (Exposed to Fiame) : : nght—Fue Retardant ~ur13in remain unaffected

tig 3 Lefi—Untreatea Cunain Compleleiy burnt
Rnght—Fure Retardant Curtain remain unatffected excepl tor the Charred pomnn

34 N R ' ' . The Fire Engineer,'Sapt_. 24



"~ part of the regular
C.B.R.I,
“sion of the Director,

1.

ta

Acknowledgement

The work prc .osed in this paper forms &
research programme  of
and is published with the kind permis-

References :

"Evaluation of tlame resisicit fzbrics by

James M. Church, Robert W. Little and

. Sydney Coppick, Columbiz University New

York, N.Y. Ind. Engg. Chemistry, Vol. 42,
Nz 6 (1850).

- Commercial appllcatlon of flame resistant

finishes by Robert W. Lutle, James M.

Church and Sydney copyrick,
University, New York, Ind. Eng. Chemistry.
Vol. 42, No. 6 (1950).

The. Chemistry and uses of fire retardants
- by John W. Lyo_ns, ‘Wiley
John Wiley and Sors Inc. New York {(1870)

intersciences,

Flame retardant- polymeric materials by

Lewin and Atlas, Printed in U.S.A 1975

" Plenum press New York,

The Fire Enginee?

‘Sept. 84 -

Columbia

10.

WF.,

' M.H. Cupety, ind. Eng, Chem., 30, 627
- (1938); PF. Tryon, U8, 2,237, 693 (o0

commercial solvents corp.), Dec. 28, 1943.

Brosnan, Text World, 84, 2398
(1934). -

W.E. Gordon, Text Monthly, 22, 98 (1941);
W.E. Gordon, Paper presented at 30th
Arnual Convention, National Retail Dry

Goods Assoc., New York, Jan. 14, 1941,

B.S. 3118-1959 “Methods of test for flame
proof materials”,

B.S. 4790-1972 “Method for determina-
tion of flammability of textiles  floor -
coverings” (metal nut method).

Theories ‘of the combustion of wood and
its control by F.L. Brown, Forest products
jaboratory, Forest service, U.S. department
of Agriculture. 1958. Information Received
and reviewed and Reaffirmed 1963, '

35



