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 arious ‘n'_a_t.ural and
 gynthetic polymeric

and derivatives plastic,
rubber and foam, are extensively
used in buildings. For doors,
‘windows, decorative wall-and -
ceiling-linings, thiermal and *
acoustical insulators, textile
furnishmgs floor coverings,
room partinons lectrical fix:
“tures and cables: Combustible, -

they constitute é ma]or fire-load =

1inside the building, and help
‘spread fire. They havetobe
used, but if their fire-perform-
ance characteristics are correctly
evaluated. suitable fire-protect-
ion treatment ¢an be devised
forthem. :

The spread of fire-
Finpointing the origin of fire is

important if effective fire-

protection treatment is to be

- executed. A fire breaks out when
there is fuel for it — combustible

building materials — when the .

temperature is high, above-
- the ignition point of the mate-

rials, and when there is suffi-

. cient oxygen for it to burn. A fire

cannot occur in the absence of
any one of these,

The fire triangle -

It can be initiated bya source.
as small as an electric 'spark, -
a glowing cigarette, a match

fleme. The ignition source raises
' the temperature of a small port-

fon of the materia!l to a critical

value at which the combustion

-matenals. like gellulose..

process starts, and can become
self-sustaining. The fire can then
spread via combustible mate-
rials, and grow.

Every fire goes through three

stages — growth, full develop-
ment and decay; the last, occur-

ring when all available fuel is
exhausted or the fire, itself,
extinguished. Fire is controlled
mosf effectively while it grows.

Minimising fire
Fire-extinguishing and

prevention are two methods

to arrest spreading fire. The con-

ventional means of fire-fighting

are water, carbon dioxide, dry

" chemicals, fire-fighting foam..

wetting agents and sprinkiers.
These are administered once .
the fire tekes place. At Ieast one
of the three essentials - fuel,
oxygen, heat - should be elimin-
ated > by starvation, or remov-
ing the fuel supply, by smother-
ing, or removing the oxygen

supply. or by cooling the system, ~

removing its heat.

Fire is usually detected after it
.attains serious proportions, after

which, the fire-brigade is called.
By then, considerable time is
lost. The problem worsens in

“high-rise buildings - due to the

inaccessibility of their Iugher -
floors. Fire prevention must, -
then, take precedence over fire-
extinguishing. :

Fire-retardant treatment
As suitably-treated materials
disallow fire spreading, several
different methods for rendering
a material fire-retardant have-
been identified ~ as impregn-
ation, spraving, surface ftreat-
ment, and the incorporation of

chemicals during the manufac-
- turing stage, itself. A flame-
'retardant treatment should

' possess certain characteristics:

o It should be nan-toxic, and
produce no toxic decomposition
products.

‘@ Itshould not réduoe

the strength or damage .
the finishing of the material

e Itshould be easy to apply,

economical, and easily
available. .
The chemicals large!y

" employed for fire retardance are

either compounds or mixtures of
‘compounds - of phosphorous,
nitrogen, sulphur, boron, halogen
and antimony. THPC (tetrakis -

_ hydroxy methy! phosphontum

chloride), APO (ziridinyl phos-
phine oxide), phosphorylamide;,
and various comhinations of
THPC and APO, have been all-
investigated. They are more effi-
cient in resisting fires, but

a single combination has not
been commercialised because of .
their high cost, toxic nature, and
several application problems.

Chemical impregnation

Fire-retardant sohitions based
in ammonium phosphates, sul-
phates, chlorides, borates, and
the like, are used to render cellu-
lose materials fire-retardant.
They are either applied by -
immersion or spraying. Experi- -
ments have been conducted at
the Fire Research Laboratory
to improve their short-term dur-
ability. Cellulose materials like
curtains, carpets, upholstery,
bedsheets and sarees, have also-
been treated, and their fire per- .
formance studied by siandard
test methods.

Surface treatmant _ _
Two types of coatings -non- -

~ intumescent and intumescent -

are often used as anti-fire treat-
ments. Intumescent coatings
work by the synergistic effect of
antimony oxide and halogenated

‘compounds. Volatile reaction

products, like antimony trichlo-

- ride, formed in the burning *
_ 'process. act as {lame suppress-
. ants. They can, however. be.

damaged by prolonged heating
as the surface film cracks and

©  permits heat penetration.

Intumescent coatings contain,
in addition to pigments, resins
and piasticisers, certain basic
ingredients which make them
a paint. These are - a carbor,

.8 blowing agentand & catalyst.

When heat is applied, these
paint films puif up and produce

‘a tough, insulating foam that

protects the coated material.
The main-advantage is their-
stability at high temperatures

_and under prolonged heating.
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arious natural and

" syntheétic pOlgmerlc

énd derivatives plastic
rubber and foam, are extensively
used in buildings. For doors,
windows, decorative wall-and -
ceiling-linings, thermal and *
acoustical insulators, textile

: fumishings floor coverings, |

‘room partitm

“ttires and cables: Combustible,

they constitute a major fire-load =

1inside the building, and help
spread fire. They havetobe
used, but if their fire-perform-
ance characteristics are correctly
evaluated. suitable fire-protect-
ion treatment ¢an he-devised
forthem. '~ :

The spread of fire- -

Finpointing the origin of fire is
important if effective fire-
protection treatment is to be
executed. A fire breaks out when

* there is fuel for it — combustible

building materials - when the '

temperature is high, above-
~ the ignition point of the mate-

rials, and when theze is suffi-

- cient oxygen for it ‘to burn. A fire

cannot occur in the absence of
any oneof these.

The fire triangle -

It can be initiated by a source. _

as small as an electric 'spark, -
a glowing cigarette, a match

{lame. The ignition source raises
' the temperature of a small port-

ion of the materia! to a critical

value at which the combustion - '

process starts, and can become
self-sustaining. The fire can then
spread via combustible mate-
rials, and grow.

Every [ire goes through three
stages — growth, full develop-

ment and decay; the last, occur- '

ring when all aveilable fuel is
exhausted or the fire, itsell, "~ -
extinguished. Fire is controlled
‘mosf effectively while it grows.

Minimising fire
Fire-extinguishing and

prevention are two methods

to arrest spreading fire. The con-

ventional means of fire-fighting-

are water, carbon dicxide, dry

" chemicals, fire-fighting foam,.

wetting agents and sprinklers.
These are administered once ..
the fire takes place At least one
of the three essentisis — fuel,
oxygen, heat - should be elimin-
ated ~ by starvation, or remov-
ing the fuel supply, by smother-
ing, or removing the oxygen

supply, or by cooling the system ,

removing its heat.

Fire is usually dstected after it -
-attains serious proportions, after

which, the fire-brigade is called.
By then, considerable time is
lost. The problem worsens in

"high-rise buildings - due to the -

inaccessibility of their hxgher =
floors. Fire prevention must, -
then, take precedence over fire-
gxtinguishing. :
Fire-retardant treatment

As suitably-treated materials
disallow fire spreading, several
different methods for rendering
a material fire-retardant have
been identified — as impregn-
ation, spraying, surface treat-
ment, and the incorporation of

chemicals during the manufac-
- turing stage, itself. A flame-
‘retardant treatment should

- possess certain characteristics:

o It should be non-toxic, and
produce no toxic decomposition
products.

‘@ It should not réduce

the strength or demage .
the finishing of the material.

w Itghiould be easy to apply,

economical, and easily
available. _
The chemicals largely

: employed for fire retardance are

A

either combounds or mixtures of

‘compounds - of phosphorous,

nitrogen, sulphur, boron, halogen
and antimony. THPC (tetrakis -

_ hydroxy methy! phosphontum

chloride), APO (ziridinyl phos-
phine oxide), phosphorylamide;
and various combinations of
THPC and APO, have been all:
investigated. They are more effi-
clent in resisting fires, but .

a single combination has not
been commercialised because of -
their high cost, toxic nature, and
several application problems.

Chemical impregnation

Fire-retardant solutions based
in ammonium phosphates, sul-
phates, chlorides, borates, and
the like, are used to render cellu-
lose materials fire-retardant.
They are either applied by ~
immersion or spraying. Experi- -
ments have been conducted at
the Fire Research Lahoratory
to improve their short-term dur-
ability. Cellulose materials like
curtains, carpets, upholstery,
bedsheets and sarees, have also -
been treated, and their fire per-
formance studied by siandard
test methods. -~

Surface treatment |
Two types of coatings —non- -

~ intumescent -and intumescent -

are often used as anti-fire treat- -
ments. Intumescent coatings
work by the synergistic.effect of
antimony oxide and halogenated

‘compounds. Volatile reaction

products, like antimony trichlo-

- ride, formed in the burning
_ process, act as flame suppress-
. ants, They can, however. be.

damaged by prolonged heating -
as the surface film cracks and

- permits heat penetration.

Intumescent coatings contain,
in addition to pigments, resins
and plasticisers, certain basic
ingredients which make them
& paint. These are— a carbon,

.8 blowing agent-and & catalyst.

When heat is applied, these
paint films puff up and produce

'a tough, insulating foam that

protects the coated material.
The main-advantage is their
stability at high temperatures

~ and under prolonged heating.
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. TABLE!
BURNING CHARACTERISTICS OF MATERIALS

. ’ . _ . _ Fire propagnﬂon indox " Smoks density (D)
Matearials ) 'Thiqknou Non Ignitlbi- ] i| Flame-
' _ combu-  lity test , spread Flaming Non-flaming
stibility . - : class : ]
test )
Kailwood - 12mm c P 1614 4150 4 2280 328.7
Phywood : 6mm C N 747 © 2652 3 -_— -
Particle board © 12mm C P 1421 . 3652 3 2615 - 4100
Fibre boarg 12mm C P 330 §6.00 4 2175 3081
PVC profile 2imm -C P o - . 5850 3835
I wcfiooring - 2mm c p 7.72 2003 ] 6100 186.0
LEGEND : . .
C-Cambustible  P-Noteasiy igriable
FSubrindex  Fre-performance index
Class 1-Surfaces ol very kew-flame spread
Class 2-5urfaces 0f sow fiarre spread
. Class 3-Surlaces ot medym-llsme spiead
! Class 4-Surtsces o rapa-Hlemwe spread
] Dm.Maxmurr. spweathe cplinai Gensity ot smoke generated
i
TABLEI -

: FIRE PERFORMANCE OF INTUMESCENT COATINGS
I - ~ Fibre board (12mm), Mango wood {12mm)

Characteristics ' Standardmethod  Treated Untraated Treated -~ Untreatad
‘| Firepropagationinden - BS476:Part 6: i, =2.33 3310 200- 212 ° 1034
7 o 1981 =1277 . 56.10 12.77-13.00 3095
'} Surlace spread of flarna B3 476:Part 7: Ciass 1 Class 4 .. Class 1 ' Class 3
. . : 1971 o
Smoke density N ASTMEB62-79 O~ 36 - Be=308 o= -
(Non-Hlaming) . o _
Fire retardancy ASTMD 1380-79 c :
1 Wtiloss (%) ) 144-278 100% ‘1.1-25 21
2 Charindex {cc) ' : : 01280 —- 0-6.75 . €85
3 After fiaming isec) -0 Continues burning 0 - 38-45
: 4 After glow (sec) - _ 0 Continues burning O : . Continuing ti#
! : i : _ o : burning ‘
TABLEIN ;
: ‘ FIRE PEHFORMANCE OF COTTONFABRICS _
- { Material ' After  After  Cher  Char

fiame glow length aren
{sec} {sec) .cm {em?2)

Standard TestMethod BS 3119; - : :
¢ - 58 534

Curtain cloth . 0
Badshest : 0 0 0 - | 5.79
Upholstery S . o -0 N ¢ 6.0 570
- i {Control) : : : Bumt completely with flames in 18-20 secs -
i | Standard TestMethod BS 4790: s
' | Carpet _ 0 0 . 20 .
| Control ol imedell 00 o ge 48 e g
| N * Noragpicebie. '
" | Reterences:

Subodh K Bhatnagar et 8 Proceedings of National Wo:tshop on Plastics & Polymers in Buildings and Buridmg Materisls Tecfnobg:es
[ and Pollution Abatement New Delhi, 1987, _
Pal Keith: Chemistry and Industry. (1983}, ' ’
Baker D S: Chemistry and Industry. (197 7). .
| Lyons JW: The Chemistry and Uses of Fire Retardants, Wikey-Interscience, New York {1970,
! Lewin M. Atlas SM and Pearce € M: Flsme-ratardant Polymeric Materials Plenum Press, New York (1976},
: Bhatnagar V M: Advances in Fire Retardants, Part-2. Technomic Publishing Co inc, Westport Conn (1978).
Gupta J C et 2/ Indian Journal of Textile Rasesrch (1877 & 1979).
Swriew H of ot Journal of Apphed Polymer Science. (1982)

| S .
‘ 88 INDEAN ARCHITECT & BUILUER, NOVEMBER 1960
I




