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NON- HALOGENATED | NTUMESCENT COVPCSI TI ONS This invention rel ates
t o non- hal ogenat ed i ntunescent conpositions and to articles nade
therefrom 5 When an intunmescent material is subjected to heat
and/ or flane, material swells to forma foamlike c

mat eri al . Und‘gbgﬁlﬁogs"conti nued action of the heat and/or Bﬁ‘%%g%l&me
outer layer sets to a rigid char, isolating the material bel ow the char
and preventing further conbustion. 10 However, many known

conposi tions which include intunmescent 1 materials have been found to

evol ve toxic producig, ol dPERIpRIL R INtRAES CENT O RFGEbRg! and or

flane.

This invention relates to non-halogenated intumescent compositions

and to articles made therefrom.

When an intumescent material is subjected to heat and/or flame, the
material swells to form a foam-like charrable material. Under the continued
action of the heat and/or flame, the outer layer sets to a rigid char, isolating
the material below the char and preventing further combustion.

10

However, many known compositions which include intumescent

materials have been found to evolve toxic products of decomposiﬁon when

subjected to heat and/or flame.

15 Thus, the occupants of a building in which there is a burning article
‘made from an intumescent composition may be more at risk of poisoning
from inhaling the products of the combustion than of physical injury caused

by burns.

20 Furthermore, many countries have introduced legislation to restrict
the level of toxic emissions into the environment, while other countries

intend to do so in the foreseeable future.

We have found that the use of non-halogenated materials to make
25 intumescent compositions minimises such toxic emissions when the
compositions and articies made therefrom are subjected to heat and/or.

flame.



15 Thus, the occupants of a buil'ding in which there is a burning
article made from an intunmescent conposition may be nore at risk of
poi soni ng frominhaling the products of the conbustion than of

physi cal injury caused by burns. 20 Furt hernore, nmany

countries ha %“R} duced | egislation to restrict the{,g.%/ oxi c
en ssions i n;"go 06%nw ronnent, while other countries I N /ﬁhs o do so

in the foreseeable future. W have found that the use of

non- hal ogenated materials to make 25 intunescent conpositions mnimses

such toxi c em ssions when the corrposZtions and articles nmade therefrom

gz:% 2_][;’8]8?85828'[ 0 heﬁccorﬁmg? s the present invention pl‘OVIA/\Q %S/n%g%ailogenated
intumescent composition, said composition consisting essentially of (a) a

carrier ingredient and (b) an intumescent ingredient.

5 Suitably, the carrier ingredient (a) is a non-halogenated
thermoformable plastics material, for example ethylene vinyl acetate
copolymer. Other suitable materials include polyethylene, polypropylene,
polystyrene, polyvinyl acetate, polyacrylonitrile, natural rubber, styrene
butadiene rubber, acrylonitrile styrene butadiene rubber, ethylene octylene,

10  ethylene propylene rubber and ethylene propylene diene monomer rubber.
Thermoformable polyester-, polyamide-, epoxy- and phenolic resins may

also be used as the carrier ingredient (a).

The intumescent ingredient (b) may be, for example, graphite.
15 Alternative intumescent ingredients include alumino-silicate-based

materials such as vermiculite.

The intumescent composition may, if desired, contain an effective

amount of one or more non-halogenated ﬂa.the-retardant additives (c).

20 Examples of such additives include hydrous aluminium oxide, red
amorphous phosphorus and other phosphorus compounds, such as

ammonium mono-phosphate or an ammonium poly-phosphate.

The present invention also provides an article made from a
25 non-halogenated intumescent composition, said composition consisting
essentially of a carrier ingredient and an intumescent ingredient, in which
the article comprises an elongate strip, wherein said carrier (a) and said
intumescent ingredient (b) have been compounded together prior to forming
of the strip.
30



2 Accordingly, the presert invention provides a non-hal ogenated
I ntumescent conposition, said conposition consisting essentially of (a) a

carrier ingredi ent and (b) an intunescent ingredient. 5 Sui t abl y,
the carrier ingredient (a) is a non-halogenated t her nof or mabl e

pl astics materl or exanpl e ethylene vinyl acetate COPH O her
sui tabl e mat Sﬁa 3'ém‘g’li‘ncl ude pol yet hyl ene, pol ypropyl ene, po+§ds§?§/0r4%ne,

pol yvi nyl acetate, polyacrylonitrile, natural rubber, styrene but adi ene

rubber, acrylonitrile styrene butadi ene rubber, ethylene octylene, 10
et hyl ene propyl ene rubber and et hyl ene pBopyl ene di ene nononer rubber.

Ther nof or mabl e pol yest er-. ..pol yam de-  .epoxy- ol LN y

al so be used as theeglgp??%qjgg r‘fé?’éé’lee el‘m?g)a.%’ f‘&P%XQKﬁ{E, l;)%'ﬁ%%?ll‘rr’ltﬁfmeg@cent

i ngredi ent (b)in@Mabixdroin epagaile or @i apttude-coldpoudiérer nati ve intunmescent
ingredients include alumno-silicate-based material s such as

vermculite. The i ntunescent conposition may, if desired,

contain an effectiw t n . nanuh
fl ame-ret ar dant add'l?ltl? vfggm bFsubh A"€loREaleDsEp" RikyNBE WRRALE by any

5 processing method co-mpatible with the intumescent composition.

A particularly preferred method is the extrusion of the intumescent

composition through a suitably-configured die to form an elongate strip.
10 Such a strip may be used as a fire seal for doors and/or windows.

To the extent that other processing methods are compatible with the
intumescent composition, articles according to the present invention might,
for example, be made by calendering, coating or vacuum-moulding.

15

Clearly, the composition must contain a sufficient amount of the
intumescent ingredient to provide acceptable protection in a fire situation.
The amount of the intumescent ingredient (b) may be, for example, present
in the composition in an amount of 5 - 60%, preferably at least 30% and

20 especially at least 39%, by total weight of the composition.

In a further embodiment of the present invention, a cover-member is

provided to at least partly enclose the intumescent strip.

25 Accordingly, the present invention further provides an intumescent
article comprising a cover-member which is adapted to at least partly

enclose an elongate strip of a non-halogenated intumescent composition.

The cover-member may, for example, constitute a housing having an

30 integral cavity to contain the elongate strip. The cover-member may itself



20 Exanples of such additives iné¢lude hydrous alum nium oxide, red

anor phous phosphorus and ot her phosphorus conpounds, such as anmoni um
nono- phosphat e or an anmoni um pol y- phosphat e. The present

i nvention also provides an article nade from a 25 non-hal ogenated

I ntumescent conposition, said conposition consistin | of a
carrier i ngr &R 654nd an i ntumescent | ngredi ent, i g whi cheﬁéﬁ&ﬁ#ﬂé&grt icle
conprises an elongate strip, wherein said carrier (a) and said

i ntumescent ingredient (b) have been conpounded together prior to formng
of the strip. 30 WD 98/ 30654 4
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constitute a decorative outer surface for the intumescent arficle or it may

have decorative or instructional matter applied thereto.

Alternatively, the cover-member may constitute a skin which at least

5 partly encloses the intumescent strip.

The cover member may be made of a rigid plastics material or of a
flexible plastics material. These plastics materials may also be non-
halogenated. The elongate strip preferably has a rectangular cross-section,

10  and the cover member extends round three sides of the strip.

Intumescent articles according to the present invention may further
be provided with a smoke seal, weatherstrip or similar sealing-member
(hereinafter “weatherstrip™”) which is attached to the outer surface thereof,

15 for example where the article is to be affixed to the frame of a door - or

window - aperture.

The weatherstrip may conveniently be attached directly to an outer
surface of the intumescent strip, or to an outer surface of the skin, or to an

20 outer surface of the cover-member.

Attachment of the weatherstrip may be achieved by fusion-welding,

by ultrasonic welding, or by means of a suitable adhesive.

25 By way of illustration, an intumescent article according to one
embodiment of the present invention comprises an elongate strip of an
intumescent material enclosed in a flexible skin and having a weatherstrip

(as hereinbefore defined) attached to the outer surface of said skin.

30 Such an article may be made as follows:



Compoundi ng may be carried out, fdr exanple, by neans of an i nt er nal

m xer, an open mll or an extruder-conpounder. The form ng of
such an elongate strip nay be achieved by any 5 processing nethod
conpatible with the intunescent conposition. A particularly
preferred net he extrusion of the intunmescent Qﬁ% dobd3

t hrough a sw@§%ﬁé&8onfl gured die to forman el ongate stri p?@ﬁ’ i

Such a strip may be used as a fire seal for doors and/or w ndows.

To the extent that other processing nmethods are conpatible with the _

i ntumescent conposition, articles accordifig to the present invention m ght,
for exanple, be nmade by cal endering, coating or vacuum noul ding. 15
Clearly, the composition nust contain a sufficient anmount of the

i ntumescent i ngredi nistrig ofrsuA-Bislo geraeddl ahhmeweﬂt e&oinposition 8nd iskih are

situation. The anDunt of the intunescen edlent )
exanpl e, preserf?rmed by [forgx&rusion, 38t Fhﬁne?‘ﬁ“é?ﬁ gﬁ t‘BO%ﬁ‘b‘em

preferably at t@fﬁﬁ&raﬁﬁe/o 33 o2 Bmp RS PIRE btfip! ¥ o@treétﬁ@g%ﬂa@&&s-byctfoat #hd W& ght of
t he conposition.

5  skin is extruded to cover three sides of the strip. An elongate portion of the
outer surface of the skin and a correspondingly-shaped portion of the outer
surface of a weatherstrip are simultaneously heated to a sufficient
temperature to tackify the said surfaces. The surfaces are then brought
together to form a continuous permanent joint. The article (comprising the

10 intumescent strip with its attached weatherstrip) is then cut into discrete

lengths, which may be coiled for convenient storage.



In a further enbodi nent | nvention, (g
provided to at | east p ﬂllU jm;'i mtumesce
Accordi ngly, the prese er prOV|d:

article conprising a cover-nenber which is adapted

encl ose an elnﬁaggl &;trl p of a non-hal ogenat ed mturrescent g,

The cover-ne

F

n.
for exanple, constitute a housing having anél(g)g&

may itself

integral cavity to cont ain the elongate strip. The cover-nenber
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' CLAIMS
1. A non-halogenated intumescent composition, characterised by (a) a

10

15

20

25

carrier ingredient and (b) an intumescent ingredient.

2. A composition according to claim 1, characterised in that the carrier

(a) is a non-halogenated, thermoformable plastics material.

3. A composition according fo claim 1 or 2, characterised in that the

carrier (a) is an ethylene/vinyl acetate copolymer.

4, A composition according to claim 1 or 2, characterised in that the
carrier (a) is polyethylene, polypropylene, polystyrene, polyvinyl acetate,
polyacrylonitrile, natural rubber, styrene/butadiene rubber,
acrylonitrile/styrene/butadiene rubber, ethylene octylene,

‘ethylene/propylene rubber or ethylene/propylene diene monomer rubber.

5. A composition according to claim 1 or 2, characterised in that the
carrier (a) is a thermoformable polyester-, polyamide-, epoxy- or phenolic

resin.

6. A composition according to any one of claims 1 to 5, characterised in

that the intumescent ingredient (b) is graphite.

7. A composition according to any one of claims 1 to 5, characterised in
that the intumescent ingredient (b) is an alumino-silicate-based material, for

example vermiculite.
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constitute a decorat for the intunescent article or it may
have decorative or mnﬂm"}ﬁm Led thereto.. i

Al ternatively, the coverc ﬁay*const tutnglsasﬁéﬁ X\é‘l BN- | east 5
partly encloses the intumescent strip. EPL Dcover menber may be
made of a ri q,gg?g{n%&tlcs material or of a —-f-Ee /Eﬁss?ﬁﬁﬁri al .
These plastic erials may al so be non- hal ogenat ed. e el ongate
strip preferably has a rectangul ar cross-section, 10 and the cover nenber
extends round three sides of the strinp. I ntunescent articles
according to the present invention may fufther be provided with a

sm)ke seal ,. vve ther

"weat herstrip"

rei.nafter

S 3itich fhsarlin? oo Qaime L to 71 HREEHBNASh,

exanpl e where Tﬂhﬂ @trtddﬂllt@oﬂaiilyt @ohgaidd finx egFfdctive handonateoOforie dF0moreor
w ndow - aperture. The weatherstrip may conveniently be
attached di r echPy-helpesnatsd f@ine'fetafd§li}rafd56é"e§f(°l he i ntunescent strip,
an outer surface of the skin, or to an 20 outer surface of the

cover - nenber .
5

10

15

20

25

9. A composition according to claim 8, characterised in that the
additive (c) consists essentially of hydrous aluminium oxide or red

amorphous phosphorus.

10. A composition according to claim 8, characterised in that the
additive (c) consists essentially of ammonium mono-phosphate or an

ammonium poly-phosphate.

11. A composition according to any one of claims 1 to 10, characterised
in that the intumescent ingredient (b) is present in an amount of 5 to 60%

by total weight of the composition.

12. A composition according to claim 11, characterised in the ingredient
(b) is present in an amount of at least 30%, for example at least 39%, by

total weight of the composition.

13.  An article made from a composition according to any one of claims 1
to 12, characterised in that it comprises an elongate strip wherein said
carrier (a) and said intumescent ingredient (b) have been compounded

together prior to forming said strip.

14.  An article comprising an intumescent strip made of non-halogenated
intumescent composition formed by a carrier ingredient and an intumescent

ingredient compounded together and formed into an elongate strip.

This Sheet Has Been Replaced
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Attachnent of the weat chi eved by fusion-wel di ng, by
ul trasoni c wel di ng, o ﬂ?ﬂﬂ!ﬂﬂ@‘ﬂ TI!EI t abl e adhesi-ve oL By
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embodi nent of the present invention conprises a eI ONPEPERAGER | p of
I nt umescent enclosed in a flexible ski é:ﬁavrﬂg?;%@g@ stri p
(as herei nbe%gﬂ&%“l ned) attached to the outer surface of sard s |(,?4§

Such an article nmay be made as foll ows: WO 98/ 30654
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15.  An article according to claim 13 or claim 14, characterised by a

cover-member which at least partly encloses said elongate strip.

16. An article according to claim 15, characterised in that the cover

5 member constitutes a skin which at least partly encloses said elongate strip.

17. An article according to claim 15, characterised in that the
cover-member constitutes a housing having an integral cavity to contain
said elongate strip.

10
18.  An article according to any of claims 15 to 17, characterised in that

the cover-member is made of a flexible plastics material.

19.  An article according to any of claims 15 to 17, characterised in that

15 the cover-member is made of a rigid plastics material.

20.  An article according to any of claims 13 to 19, characterised in that a
smoke seal, weatherstrip or the like is attached to an outer surface of the

clongate strip or to an outer surface of the cover-member.

20
21. An article according to claim 20, characterised by an elongate strip
of an intumescent material enclosed in a flexible skin and having a smoke
seal, weatherstrip or the like attached to the outer surface of said flexible
skin.

25

22.  An article according to any of claims 15 to 21, characterised in that
the elongate strip has a rectangular cross-section, and the cover-member

extends round three sides of the strip.

This Sheet Has Been RT
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A strip of non-hal ogenated i nt umescent conposition and skin
by co-extrusion and the extrudate is then cooled to anbient
t enper at ure.
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1g the elongate strip and a weatherstrip,

3.

in which the weatherstrip

An article according to claim 1, or claim 2 in which the cover-member is of
flexible plastics material.

An article according to claim 1 or claim 2, in which the cover-member is of
rigid plastics material.

An article according to any preceding claim, in which the weatherstrip is
secured to the cover-member by welding.

An article according to any of claims 1 to 4, in which the weatherstrip is
secured to the cover-member by adhesive.

An article according to any preceding claim, in which the elongate strip has
a rectangular cross-section and the cover-member extends round three sides

. of the strlp
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secured to the outer surface of tPeE cover-menber. 2. An articl 3304830-‘1

according to claiml1, in which the cover-nenber conprises a skin. T])E@S»%/
article according to claiml1, or claim2 in which the cover-nenber of

flexible plastics material. 4. An article according to clgial or claim
2, in which the_cover-nenber is of rigid plastics mat@oqp® - 5.
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(54) Title: NON-HALOGENATED INTUMESCENT comosmo‘ly
(57) Abstract

A non-halogenated intumescent composition comprising a carrier ingredient and an intumescent ingredient can be formed into elongate
strips (e.g. by extrusion) for use as fire seals. The intumescent strip may optionally be held within a cover-member, the cover-member
constituting either a housing for the strip or a skin integral with the strip. A smoke seal, weatherstrip or the like may be attached to a
surface of the strip or of the cover-member.




