.._u,_..,.s_
R
bt

lndum Journal of Textilke Resem:h
" Vol 10, March 1985, Pp. 30-31°

Antlmony Compounds as Flame

Retardants for Cotton Textlles

J P JAIN, N K SAXENA &'(Km) ABHA SAXENA_'_;C"

Fire Research Division;
Central Building Research lnsmlite Roorkee. 247667

&
DR GUPTA

- Department of Chemistry, ' o
Umversny of Roorkee, Roorkes 247 667

‘Received 29 September 1983 reus‘ed received 25 June 1984
accepred 15 Oc:ober 984 - -

- To render eotton -fabrics fire relardant, three chemical

. l'ormulauons, viz, solvent suspension, emulsion, and titanium-
" antimony comibinations containing some chlorinated compounds,
. were studied. The treated fabrics were tested for fire petformance,

tensile strength and effect of laundering. The results show that these

~ treatments could be used to reduce fire-hazards in tents, pandals, eic;

such 1reated fabncs may also be useful for military purposes.

To minimize losses in cotton textiles owing to fi ire,

) several chemical treatments have been tried from time

to _time. In-the present study, three types of fire-
“'retardant treatments have been tried. The treatments
" involve the use of antimony and chlorinated
ompounds in combination. The treated fabrics have

' :j"_;'been evaluated for ﬁre-retardanoe by using standard

prooedures

" A mixture’ of finely dmded ant:mony oxtde vmyl :

ch]onde-vmyl acetate copolymer or halogenated

. ltydrocarlsous viz,

adequate for effective fire retardanoe

- A 10-12% aqueous solutlon of t:tamum tetra- s
. chloride. and antimony, trichloride was prepared by‘l .

- adding hydrochlonc acid. The fabrtc was immersed in
. this solution for about 5- 10 inin to obtain about 159,

: chlormated paralﬁn wax, chlon- -
_nated rubbeér with zinc borate as glow retardant, and: .
.dibuty! phthalate as plast:clzer, were dispersed i in ethyl'. o
.- .acetate/methyl ethyl ketorie fo prepare the suspension.
. or emulsion: This- was appl:ed on cotton fabrics. The - -::
treated fabr:es were dried and’ heated at 60°C forabout ...
an hour to remove ‘the solvent -from the fabnes A
- chemical’ retention’ ‘of 65709, add-ons -was l'ound_

retention on dry basis. The treated. fabric was passed

" through a 12-15% sodium carbonate’ solution to -
remove the excess acidity of the solution.’ Fmally, the - -
fabric was washed with soap and dried. In the treated R
fabric, titanium and antimony were estxmated as TiO;
and Sb,0,, whase concentrations were found to be '

about 7%.

Treated samples were tested in aooordanoe w1th‘ R
British Standard 3119! for ﬁre performanee The tensile © - .-
‘strength of the samples was determined with - a-

- tensometer. The durability of the treated fabnc on
laundering was determined by repeated washmgs with
-2 detergent. solut:on

Table1 shOWs that the samples treated w1th
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Table 2—Tensile Strength of Treated and Untreated Fabrics

Treatment Before laundering After 10 launderings
Warp Wel ' Warp - Weh
way | way way way

: kg kg kg kg
Untreated. 58.60 3240 56,61 3130
~ Antimony- o o :
copolymer- . :

binder system 69.50 38.05 6745 36.88

Antimony- : : i

halogenated

- hydrocarbon : . ,
system : 6890 3795 6640 3678
Titanium- o

- antimony = - S
system 5095 = 2820 49.05 27.15

. exposure to flame; samples treated with the antimony-

halogenated hydrocarbon system (emulsion method)
and the antimony-titanium combination gave after-
glow only up to 14-16s. The treated samples resisted
laundering reasonably well and flame retardance did
not decrease even after 10 washings. Table 2 shows that
there is an increase of 17-18% in the tensile strength

‘when the antimony-copolymer binder system and the

antimony-hydrocarbon ' system . are used, while in
txtamum-antnmony combmanon there is 13.59%
reduction.

Excellent fire retardance couid be obtained on

adding antimony oxide to a halogenated compound,

which providés a source of hydrochloric acid at the
ignition temperature. Hydrochloric acid reacts with
antimony oxide to give antimony trichloride, which is

Lt

- strongly acidic and is considered to function as a

catalyst? for dehydration of cellulose to carbon and
water. Besides four primary valencies, titanium also
possesses two secondary valencies, which add up to &
coordination number of six. This permits the -

formation of a chelate complex by the interaction of

titanium . tetrachloride with- hydroxyl groups of

cellu!ose’ The tltamum-antimony complex - on
reaction with hydroxyl groups forms a compound of
-the formula: _
\ /H -~ - OH . '
~. . OH
H-c-OH}c-cuzo —Ti o-sb .
 RHO-CHY 0 -7 o Sow
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Titanium and antimony estimations and the fire

_performance of the treated fabric support the above

reaction.
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