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Lnvention relates to novel flane retardant conposi tions conpri i_;_!fﬁg@
reduced anounts of hal ogenated fire 5 retardant. BACKGROUND'

D fferent conpositions have been studied and used as 10 flanme retardant
materials, especially conpositions conprising polymeric material. A
typi cal conposition generally conprises subst anti al anount of

hal ogenat ed organi ¢ conponents having fi rel- retardi ng properties. U'S
Patent No. 4,582,866 discloses a fire r et ar dant conposi tion
conprising flame retardant multiFiRRETARDANIBLENRS composition
containing a brom ne containing flane retardant. The brom nated fl ane
retardant constitutes from about 20 to about 30 percent of the flane
retardant conposkiGldh OF INVENTION U.S. Patent No. 3,671,487 describes
t he use of hal ogenated fl ame retardants and phosphorus conpounds to -

render 20 the polyester ngn-burning or s?l f-extinguishing, together with a
pol yt et raf | uor oet hyl ene redhis t vestign, €eiales- dla ppong! pdamsst setardant.

U.S. Patent No. &migdsifiéfis deefipridisy ! Feduddd | nbuRE oot h@él@géﬁ?tﬁd fire

cont ai ni ng pal ycarbonate m xed w th antinony oxide together ™ w
pol ytetrafl udro Gt¥@EBhe. U S. Patent No. 5,554,674 discloses a 25
hal ogenat ed fl ane retardant absent an anti nony contai ni ng synergi st

wherein the fl anBACKIGROWNDEenhancing additive is a nmetal acid
pyr ophosphat e. Anot her publication that deals with flane

r et ar dant materials is, EP O 132 228. This European, Patent Application
30 discloses a flame ret aPHtarent epmpesitions v eer Ludiessand dtsahiasn

contai ns a yper MRthéStrietardahy e whaterial, I edgpeialiyndcdipbsitiondn surfipAsing’ | ane
retardant nmaterial, conprising a chlqri,ne or bromi.ne conpound, al one or
i n conbi nation AYMSAP rfﬁﬂ{%%@ii d& ?@'Sﬁ'gaﬁ?'@af’? Ofo eIl afemgyises
silicate, and a gublstdntitl dmoiint ob-Halogendted edgaplaicompitietits having fire
retarding properties. U.S Patent No. 4,582,866 discloses a fire
retardant composition compﬁsing flame retardant multi-block
15 copolyester composition containing a bromine containing flame
retardant. The brominated flame retardant constitutés from about 20
to about 30 percent of the flame retardant composition. _
U.S. Patent No. 3,671,487 describes the use of
halogenated flame retardants and phosphorus compounds to render
20 the polyester non-buming or self-extinguishing, together with a
polytetrafluoroethylene resin to render a non-dripping polyester resin.
U.S. Patent No. 4,344,878 describes the utilization of halogen
containing polycarbonate mixed with antimony oxide together with
polytetrafluoro ethylene. U.S. Patent No. 5,554,674 discloses a
25 halogenated flame retardant absent an antimony containing synergist
wherein the flame retardant enhancing additive is a metal acid
pyrophosphate.
Another publication that deals with flame retardant
materials is EP 0 132 228. This European Patent Application
30 discloses a flame retardant reinforced polyester composition which
contains a thermoplastic polyester, a reinforcing filler, an organic flame
retardant material comprising a chlorine or bromine compound, alone
or in combination with antimony oxide, a organically modified layered
silicate, and a metal salt of a 6-22 carbon aliphatic acid.



- 2- Hal ogenated flame retardants, especially brom ne
ccontaining flanme retardants are well known in the art and have been
particularly successful as flanme retardant additives. Mst of these
flame retardant conpositions conprise either organo clays or 5

fl uorocarbon pol yners, such as pol ytetrafl uoroethylene (Teflon[err]), as
an anti-dripping agent. However, because of the concern of the

i npact that brom ne and ot her hal ogens m gl@t- have on the .
environment, there is a definite need for flane retardant blends with

reduced hal ogen content. |Hdlég?ériwéd”¥?arﬁé’l %iar@hnié“e é{ib;é&?;ér}{y O@Y@ﬁ%de"“ 10

to provide a flane retar? nt risin 'esder
hal ogenat ed compdH¥ @f'@é 36 Frerwel HﬁWEO'% the amiand have been the

total bl end. paﬂncﬁW&Yc@ssTMEahhﬂﬁPﬁl @Nardh?nt addmves Most of t Opéée has
been surprisi ngl ur}g Qgé conmbi na. lon of @ g
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Formul a | el resents on radr cal

cont ai ni ng fromh?épg%ﬂ?gﬁf’ cp meupréer% Foh raeienthanaAd%abyregight @it s a
Cerr]-Cerr] the tstabblentiyt ed or unsubstituted dival ent aromatic. radical;
(b) from about

SUMMARY OF THE INVENTION
i5 . _
It has been surprisingly found that combination of drgano
clays and-fluorocarbon polymers, as components of fire retardant
blends that comprise thermoplastic polyester and copolyester
materials, halogenated organic compound, and antimony '6xide,
20 exhibits a synergy that enables substantially lowering the amount of
the halogen containing compound and also the amount of antimony
oxide used in the fire retardant blend.

The instant invention thus provides a substantially flame
retardant composition oofnprising: (a) a thermoplastic polyester

25 material comprising structural units of Formula |

o o
—0—R-O0—C—Ar—C—
Formuia §

wherein R represents a divalent hydrocarbon radical containing from
30 about 2 to about 20 carbon atoms, and Ar represents a C.C,
substituted or unsubstituted divalent aromatic radical; (b) from about
5% to about 20% by welght of the thermoplastic po!yester and
copolyester composition of a halogenated organic fire retardant; (c)
from about 1% to about 5% by weight of the thermoplastic polyester
35 and copolyester composition of an antimony oxide; (d) from about



5% to about 20% by wei ght of the thernoplastic polyester and

. copol yester conposition of a hal ogenated organic fire retardant; (c)
fromabout 1% to about 5% by wei ght of the thernoplastic polyester 35 and
copol yester conposition of an antinony oxide; (d) from about

- 3- 0.25% to about 5% by wei ght of the thernoplastic polyester and
copol yester of an organo clay; and (e) from about 0.02%to about 2%

of the thernoplastic polyester material “&-a fluorocarbon pol yner.

A second aspect of the instant invention provides another 5

substantial |y 0i25%r td atdant 5%0 tyoweightnok thgrthermaoplasti¢ apolyester and

ther mopl asti ¢ BgLYGRLR: oF3Ebiganalal dekd[8) HoRt SholAD.049, 16 aBbuf B! @

[err]
Formula | 10 of the mleaneplasﬂcamye@ftetamateﬂal ot aifletodaabon «p,ol)(rbw from about

10% t bout 30% b ' ‘ | of

fi bero not reinforcin ma%@dmaég( gla?r%ér:ﬁ% Wi@nt outéréé}ﬂggr:/\gl gﬁt

of the 5 tﬁ'ébfifgﬁﬂ&lgﬁ Bremtretardantofc@nagﬁsmoaer@mmmngrom @out ®%to
bout 20% 15 I
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hal ogenat ed re reta ant roma Yo O out 5%
by wei ght of i t he thernopl astic pol yest er material of a anti m)ny

oxi de; (f) from about 0.25%to about95% by @ei ght of the

t her mopl asti c pol yester FaQe+tRt+-O+—-Gn- ArgaQo—<l ay; and (g) from
about 0.02%to about 2% by 20 wei ght olg_. %\ﬁ tlherrmpl astic pol yester

mat erial of a fluorocarbon pol ymer" DETAI LED DESCRI PTI ON OF THE
| NVENTI ON1025 _ The present invention is further defined
through its . ef e ent
hydr ocar bon Whe'% F%l con%ﬁl%ggﬂéé%%@gﬁ%bh@ gﬁgaf%%z Pal'%gxg{eferred
R groups 30% by welght of the thermoplastic polyester material of fiber

reinforcing material; {c) from about 0.1% to about 5% by weight of the
thermoplastic material of stabilizers; (d) from about 5% to about 20%

15 by weight of the thermoplastic polyester material of a halogenated
organic fire retardant; (e) from about 0.1% to about 5% by weight of
the thermoplastic polyester material of a antimony oxide; (f) from
about 0.25% to about 5% by weight of the thermoplastic polyester
material of an organo clay; and (g) from about 0.02% to about 2% by

20 weight of the thermoplastic polyester material of a fluorocarbon
polymer.

DETAILED DESCRIPTION OF THE INVENTION

25 ‘ The present invention is further defined through its
preferred embodiments, wherein R represents a divalent hydrocarbon
radical containing from 2 to 8 carbon atoms. The preferred R groups
are 1, 2-ethylene; 1, 3-propylene; and 1, 4-butylene. Another
preferred embodiment provides a composition wherein Ar represents

30



aré 1, 2-ethylene; 1, 3-propylene; and 1, 4-butylene. Another
- preferred enbodi nent provides a conposition wherein Ar represents 30

[err] or [err]
The nost preferred divalent aromatic radical is [err] or
[err] 5 Anot her pfeferred enmbodi nent provides a

conposition
t erepht hal at e)

t erepht hal ate),
nost preferred pol yester
anot her preferred enbodi nen
organo clay conprises a org

A further pref

antinony oxide is selected

trioxide, anti

-4-

wherein the thernoplastic polyester is poly(ethylene

,The most prefepeti\divalenyaensatic @digahishal ate), pol y(butyl ene
or pol y(et hyl ene napht hal ene-di car boxyl ate),

bei ng poI y(butyl ene terephthal ate).

erred enbodi

nony tetraoxi de and

t he
Yet

BNconposi tion wherein the

3 DNo) oxi de, anti nony
anti nony pentaoxide, with

antinmony trioxide being nmost preferred. 15 - The instant

conposi tion conprising: (a) g thernoplastis
conprising structural unit ornmul a |
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15

20

25

Another preferred embodiment provides a composition
wherein the thermoplastic polyester is poly(ethylene terephthalate),
poly(propylene terephthalate), = poly(butylene terephthalate), or
poly(ethylene naphthalene-dicarboxylate), the most preferred polyester
being poly(butylene terephthalate). Yet another preferred embodiment
provides a composition wherein the organo clay comprises a organo
cation exchanged layered silicate. A further preferred embodiment
provides a composition wherein the antimony oxide is selected from
antimony (mono)oxide, antimony trioxide, antimony tetraoxide, and
antimony pentaoxide, with antimony trioxide being most preferred.

The instant invention also provides another substantially
fire retardant composition comprising: (a) a thermoplastic polyester
material comprising structural units of Formula |

o 9
—0O0—R-O0—C—Ar—C—
Formula { '

wherein R and Ar are as defined earlier; (b) from about 10% to about
30% by weight of the thermoplastic polyester material of fiber
reinforcing material; (c) from about 0.1% to about 5% by weight of the
thermoplastic material of stabilizers; (d) from about 5% to about 20%
by weight of the thermoplastic polyester material of a halogenated
organic fire retardant; (e} from about 0.1% to about 5% by weight of

fire retardant
mat eri al



[err] “OROGCA-C 20

*Fornmul a | wherein R and Ar are as defined earlier; (b) from
about 10%to about 30% by wei ght of the thernoplastic polyester
material of fiber reinforcing material; (c) fromabout 0.1%to
about 5% by wei ght of the 25 thernoplastic material of stabilizers;
(d) fromabout 5%to about 20% by wei ght of the thernoplastic
pol yester material of a hal ogenated -5. organic fire retardant; (e)

from about 0.1%to about 5% by wei ght of g
- 5- the t hgid"mé 0 e

from agoutfrr 250/‘:)%'?(?);5 a%t(%) )/r \%tgﬂé% O{ aat‘wg?é&ﬁb B'(?h/est er
material of an O?B%%Ocasa@ toaﬂﬁo’(’bﬁ % iyvegighit: ob toe dhemnoplastic 2%lypgster
wei ght of ‘the t hgiat@mdlasitdreo *aﬁaggy 'f?dmCHbo%tb'(Bé‘%qgaér&gﬂc {%,,A

ol yner erred . divalent aromati
‘Fl)'heym)st or ef er r WaIGHt oRE the ﬁ"éﬂ'@%ﬂ St!ﬁ dolyester material of a ﬂuqr@ca;bon
[err] 5 polymer. [err]

The preferred divalent aromatic radical, Ar, is

S
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The most preferred aromatic radicals are

jehest

S

Also provided is a preferred composition wherein R

represents a hydrocarbon radical containing from about 2 to about 8

15 carbon atoms, the most preferred hydrocarbons being 1,2-ethylene;
1,3-propylene; and 1,4-butylene. Preferred thermoplastic polyesters

are poly(ethylene terephthalate}, poly(propylene terephthalate),

10

poly(butylene terephthalate), and poly(ethylene
naphthalenedicarboxy!ate), with poly(butylene terephthalate) being the
20 most preferred. Another preferred embodiment provides a

composition wherein the organo clay is derived from layered silicates.
Yet another preferred embodiment provides a composition wherein
the antimony oxide is selected from antimony (mono) oxide, antimony




Al so provided is a preferred conposition wherein R “represents a

hydr ocar bon radi cal containing fromabout 2 to about 8 15 carbon atons,

t he nost preferred hydrocarbons being 1, 2-ethyl ene; 1, 3- propyl ene; and
1, 4-butyl ene. Preferred thernoplastic polyesters are pol y(ethyl ene
terepht hal ate), poly(propyl ene terephthal ate), pol y(butyl ene

t erepht hal ate), and pol y(et hyl ene napht hal enedi car boxyl at e),
wi t h pol y(butyl ene terephthal ate) being tthe 20 nost preferred. Anot her
preferred enbodi nent provides a conposition wherein the organo cl ay
ts derived frotridxides eddsantiraong tetraoxideYatitrnantistonyr #ioxide bei ameNt

provi des a co si,tio [ el n . fhe antinony oxide is selected from
anti nony (rmono %%Zipds,ef%f?'ﬁlgngny oxide!

- 6- trioxi de, and Aaprefermey dérabodimentaf the irstant invention iorevidde bei ng

th t : ' - O <o A f d
embodi rent o AR ACETAR R/ERE fesfo B uaterials include gigss ard Bakaier oi n
rei nf or ci ndd maifbei priefetired | corapgsitien complisesbglass fibfes Trioem pbelieriset to

iti ' oA ! ' 159 % Db
wel oht of the FRoLE 30 Reldhf i ng  METORsyF it eter and Egidtiedly’ ™
The preferred gnatenidl. of the hal ogenated organic fire r et ar dant

addi tive conprises from Ubyr&%ere8 RNt 18% | ' ¢
t her nopl asti c pol yester gﬁ% @{)%S‘T;r%est er hag(gr?;é&l/h\éﬁir%{hrﬁgfp& &Banfé‘?ir?e”ed

ar . pre
conposi tion i stelatdaiadditive sRIMplices Herr aboutsetaabout 12% é’&!rﬂﬁ?fggés}’ff rom

about 0.25% tmeabfidrmidisladtic \oigaétep dnide copolyestber RbASL | Arthigest er
and copol yester terial. The.specificall . preferred tl uorocarbon
pol yrrer | & pol BIAPHER GOMPASTRH die 0Bfd WHerels theo SHfRRareon A PalNTRE
Dol Vet & | UOr ot byt ane S oo CapP e et s fYom oot of I8 o oan
Po Sbout "1 % HesEieRRasts: POWESTarcRi SRy EtEh myaGfial athe speciEgb yast er
material . preferred  fluoroc&rons polymeet is) paiydetratiuorec effnylams afdtits
et ent 8% Bl ¥ Ruor 58t SiAIRAREEb AR o BB g
wi |l provi de awheesinitheipslytétrafluoroethylene and its copolymer comprises from
' about 0.04% to about 1% by weight of the thermoplastic polyester and
copolyester material. _
One skilled in the art recognizes that different materials
20 can be used as the components of the instant invention. The following
discussion of the various components used will provide a description
of some of the materials that make up the different components. The
poly(butylene terephthalate) (PBT) used in the instant invention as a
thermoplastic polyester has a high crystalline melting point, about
25 230°C, along with a high degree and high rate of crystaliization. Due
to these characteristics, PBT is resistant to various solvents and
chemicals while at the same time PBT can be injection molded at fast
molding c¢ycles thereby renderting superior propetties to the molded
parts and enhancing manufactuting producti\fity. ‘
30 The divalent radical R is a saturated divalent aliphatic or
alicyclic hydrocarbon radical containing from about 2 to about 20 and
+ usually about 2-8 carbon atoms. - The preferred alkyl portion for the
terephthalates is 1,2-ethylene; 1,3-propylene; or a 1,4-butylene. The
most preferred polyesters are poly(ethylene terephthalate) (“PET"),
35 poly(1,4-butylene terephthaiate)("PBT"), poly(ethylene



of sonme of the materials that- make up the different conponents. The

.pol y(butyl ene terephthal ate) (PBT) used in the instant invention as a
thernopl astic polyester has a high crystalline nelting point, about 25
230[err]C, along with a high degree and high rate of crystallization. Due
to these characteristics, PBT is resistanf to various solvents and

chem cals while at the sane tine PBT can  bé injection nolded at fast
nol di ng cycl es thereby rendering superior properties to the nol ded
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cat egory of hahelRgenated plyckeBEes. BRNESISrS, A oBeieldins, ofydetaletlat os.
Ef’;ﬁ; Llelr iS1t 5 an@eggg%wé@fc?n%e ﬁ’t‘?’? G Frlﬁm%iliﬁﬁﬁﬁhﬁtbéél@ Ifbigﬁlagﬁ?s,f mnddi n
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rleit a:)ggPLS ar prefedlerCt efite frretardtah’asl ogareat esélecteddpdtqmar Imghﬁgmtadd t hei r
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20 antimony (mono)oxide, antimony trioxide, and antimony tetra oxide.

The instant invention in one of its embodiment uses a phosphate
containing component which comprises suitable inorgénic phosphates.
Typical inorganic phosphates are the alkali metal phosphates
including ammonium phosphates, alkali metal hydrogen phosphates,

25 and alkali metal pyrophosphates.

‘ As used herein, organoclay is a layered silicate clay,
derived from layered minerals, in which organic structures have been
chemically incorporated. lllustrative examples of organic structures
are trimethyldodecylammonium ion and N,N’-didodecylimidazolium ion.

30 Since the surfaces of clay layers, which have a lattice-like
arrangement, are electrically charged, they are capable of binding
organic ions. There is no limitation with respect to the layered
minerals employed in this invention other than that they are capable of
undergoing an ion exchange with the organic ions. The preferred

35 organo clays are layered minerals that have undergone cation



The instant invention in.one of its enbodi nent uses a phosphate

. cont ai ni ng conponent whi ch conprises suitabl e inorganic phosphates.

Typi cal inorgani c phosphates are the al kali netal phosphates i ncl udi ng
ammoni um phosphat es, al kali netal hydrogen phosphates, 25 and al kali netal
pyrophosphat es. As used herein, organoclay is a |ayered
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electrical uses, it is preferred to use fibrous glass filaments comprised

20 of lime-aluminum borosilicate glass that is relatively soda-free. This is
known as "E" glass. However, other glass material are useful where
electrical properties are not so important, e.g., the low soda glass
known as "C" glass. The filaments are made by standard processes
known to one skilled in the .ar, e.g., by steam or air blowing, flame

25 blowing, and mechanical pulling. The preferred filaments for plastic
reinforcement are made by mechanical pulling.

The length of the glass filaments and whether or not they
are bundled into fibers and the fibers bundled in turn to yarns, ropes or
rovings, or woven into mats and the like are also not critical to the

30 invention. However, in preparing the molding compositions it is
convenient to use the filamentous glass in the form of chopped strands
of from about 1/8 “ to about 2" long. In articles molded from the
compositions on the other hand,” even shorter tengths will be
encountered  because, during  compounding considerable

35 fragmentation will occur.



el ectrical uses, it is preferred to use fibrous glass filanents conprised
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bl owi ng, and mechanical pulling. The preferred filanents for plastic

reinforcenent are made by rgbfigbes| ¥l iseW. herein represent agentehetHaingt h
of the glass fil arrent,s and whet her, or not tgé are bundl

. d.into_fibers
and the fibers bAgarkvatenester inteschange Aty X0‘_?’“"’“ are S@f‘ﬁﬁ%ﬁ’ fﬁu’%g\}'én :
into mats andtL hﬁol;{égﬁe@f@siﬁéﬁmt{mfmm! ekambldsoiridede3 &ind I‘t%ﬁt{ﬁptﬁte %dﬁ@ever,
in preparing the ng ConpoSi tAQNS it i conveni ent to, use the
filament ous gl asé’ﬁgﬁpgﬂq’fg"fﬁﬁ’n’ﬁr of ﬁﬁﬁpé&a@@eﬁd@c asofp(?}ortﬁmsé%lfﬁ?effw "
tOhabOEt (Zj |5)n9antg6xidaht'sram tfﬁ@lﬁﬁgd:drr alsot e used in theposigasiion of the
ot her hand, even_shorter |engths & . «
duri ng corrpounﬂre?ﬁja"‘tt 'E'Xﬁg‘]%r aéyehéga At g]gerré {}éﬁ#%‘%\ﬂqﬁn O@t@ﬁ&%ﬁ?’con
-0O-

polymer” Sepieisentsepalytateafluosocthyleseranciis eopolyragwsat sThdat

deactivate ester,intea ; ﬁ;}g’t y i
pol yester resi nst.érﬁl Hi%?%éei&te?adn%%sggwaﬁ%cgéese# c p os&hdca%r%&ter
phosphori ¢ aci d. matetials. sttt fibesreirfordingsmplasiab as slsedi herein irwludes
ant | oxi dant ANdofae, bhitfon: AMdbihRr REintoRihd Matdifals BAR (0 6fE Mildd'h
present inventi of. used'in the 1nstant I'nvention "fl uorocarbon
pol ymer" r epr esethesapioOther additives daowi tnena siilieddnthpAq aansbe added

term "t her mopl asgq 0sb8.C RSO Megd Rl pightbrgd RO innpatadolor to
materials. The fi r&rog?(ba%{%‘s%r o9 mat eri al as9usedp%erei n i ncludes 10

i n
gl ass, carbon, amﬁftaﬁﬁarfj@ﬁ"?#!@aéi ng materials known to one skilled in
the art. Qther additives kihenstuprishgy $idingethatnusing ardombinatienadtieh

[ SOST 0L BEES Y CPEnd™ 7 RSB R, oM e
usi ng a combi nat pelptetfafaprddhyengaenables ane tarmdduca thef lamowntaohothe
g%ﬁgﬁrbf f ﬁgh hddgenated rghiit’ Al ULAREHY B UGREE o e' TofiGiitiS the
examples. The examples indicate that flame retardant blends that
contain only one of organo clay or the fluorocarbon polymer do not
20 possess the desirable flame retardant propeity. Thus, for example, a
flame retardant blend (Example 3) that contains about 12% of the
" brominated organic fire retardant, by weight of the thermoplastic
polyester material, along with the fluorocarbon polymer
polytetrafluoroethylene (Teflon®) dispersion, but without the organo
25, clay, fails the UL-94 test. Example § which contains 12% of the
brominated organic fire retardant, by weight of the thermoplastic
polyester material, along with an organo clay but without the Teflon®
dispersion, fails the UL-94 test. However, if .both the organo clay and
the Teflon® dispersion are added to the blend (Example 4), it passes
30 the UL-94 test. This indicates that a combination of the Teflon®
dispersion and the orgado clay is required for befter fire retardant
properties. The results are summarized in the tables that follow.
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hal ogenated organic fire retardant, is illustrated by the foll ow ng
-exanpl es. The exanples indicate that flane retardant bl ends that
contain only one of organo clay or the fluorocarbon pol yner do not 20
possess the desirable flame retardant propel@y. Thus, for exanple, a
flame retardant bl end (Exanple 3) that contains about 12% of the
brom nated organic fire retardant, by weight of the thernoplastic

pol yester materi BXPERIMENTAWDETAIL® fluorocarbon _ pol yner
pol ytetrafl uoroet hyl ene (Tefl on) dispersion, but w thout the organo 25

clay, fails the UL-94 test. ampl e, 5 which contains,12% of , t he .
brom nated organic fire ret g&édﬁ&?%yn\f\%‘i‘t@qﬂ ‘%?“‘it Hlystraiad byt peeparing
pol yester mat 6r i atontedl aspgecinbhis athdd compariagatheltufirerdthrdiint tfrop&eiid P With
di spersion, fails,thg UL- 94!t§ wevgf if.both the ofr

st . ano .cla d
the Teflon di sperffofifesfea OPrPBE‘ﬁF?es Dew fiee, saigrdant pgrinyPaB sq‘nﬂ? t he
UL-94 test. This newli fiss eretatdaint aforoulations amerefl preopareel |lmn compodhdipgy si on

and e 7971l SEUSER oo S 6520 ) B8er crag A °

- 10- EXPERIck&Mextruder AMofliewed by injection molding. GdraponshiznBCH-B® entdi on

is furth [ tg At ' ' j . i

thei 111 rdPar diatoen A SOFGRRPA pOOEHRNRe gl ValRlIB oL
new fire retar darfreadiakeaiGharicalshand have geiwomine costent edabolib 520 ahdons
e By epared DY SaEReuEiRl. The TLEANEmBIndifi o LACNRARRUOYS difyiBng” "™

counter rotating twn- ' Screw extruder,' 1.0l nj ection
Conponent s BC- 52 (RAfBE)disprrsim iy styrenmpaatenritiipgopelymer hrviag overiafter s

avai l able from pTFEScRAterdtakRE vaniols Gthér amﬁlbﬁémsaofhherﬁreseﬁpmmioﬁf
about 52% an

58% respectiyely.. T - component i s, a .
pol yt et r af | ugf’o &rRyugpganze "{%Ldlﬂ&f’l gﬁb@]@é@ﬁ@ﬁé{?@%‘é’?fﬁ &N ¢
copol yrmer havi ng thickness) 2" wideFadESt lorigent . The vari ous ot her conponents
of the present invention 15 are summarized in Table 1. Most of the
speci nens used were 1/16" in t hi ckness, 1/2" w de and 5" |ong.



Table 1 Conponent Conponent identity Translink

- 445 Surface nodified wollastonite Na Montnorillonite
(Na Mont.) Natural nmontnorillonite refined by soda .-

ash treatment Mont./Cerr]Herr]NH err] Montnorillonite cation
exchanged with dodecyl anmoni um i on

Mont./Cerr]Herr] N+(CH err])[err] Montnorillonite cation exchanged with
trimethyl dodecyl anmoniumion. Mnt./Im-(Clerr]Herr])[err]

Montnori [l onite cation exchanged with_ (4.

N, N - di dodecyl i m dazoliumion. NMont. /B +(C[err]H[err])[err]
Montmorillonite cation exchanged with

N, N -di tetradecyl benzi m dazol i umion '

Mont mor i | | oni t@abl@tt on exchanged with C aytone HY

di mret hyl di (hydrogenat ed

tal | ow) anmoni um i on. Montmorillonite
cation exchfinged W th SCPX- 896 .
met hyl bi shy! nat ed il Component identity
tal | ow) amm “T‘Ham iirﬂp445 Val ox 195 Surface modified wollastonite pol ybutyljene
t er epht hal af=; \Wt:l ght—av- Myl . W
(Mn) = 45, 00pNa Meritwerileaite (Na Mont. ) Natural montmorillopitd sefined tiyesoda
t erepht hal a e, (wei ght av. ash treatment M. W (M)
05 000 I oaNtis* Montmorilonite 478 BXEhahded it =4t 1 On.
;aé(r:]hanged W dodecylammonium fon! " ' € yl'cetyl anmmoni um
1C1aHaaNHC Montmorillonite cation exchanged with
Mont./C16H33N™(CH3)3 trimethyldodecylammonium ion.
+ Montmorillonite cation exchanged with
Mont.Am™(C12H25)2 N,N'-didodecylimidazolium ion.
Mont./BI+(C14Hz9)2 Montmorillonite cation exchanged with -

N,N'-ditetradecyibenzimidazolium ion

: . Montmorilfonite cation exchanged with
Ciaytone HY dimethy! di(hydrogenated
tallow)ammonium ion.

Montmorillonite cation exchanged with
SCPX-896 ' methylbishydroxyethyl-(hydrogenated
tallow)ammonium ion.

Valox® 195 polybutylene terephthalate, {(weight av.
" Mol. Wt (Mw)= 45,000)

Valox® 315 polybutylene terephthalate, (weight av.
Mol. Wt (Mw) = 105,000)

Claytone APA Montmorillonite cation exchanged with
triethylcetylammonium ion

$b,0, conc. About 85% Antimony oxide concentrate

PETS pentaerythritol tetrastearate

lrganox® 1076 Octadecyl 3(3,5 di-t-butyl-4-
hydroxyphenyl)propionate

Zinc Phosphate (Zn Phos.) Zinc phosphate, ester-interchange
inhibitor




Sb[err]dJerr] conc. About 85% Anti nony oxi de-concentrate
- PET ' pentaerythritol tetrastearate |rganox

1076 Cct adecyl 3(3,5 di-t-butyl-4-
hydr oxyphenyl ) pr opi onat e Zi nc Phosphate (Zn Phos.) Zi nc phosphat e,
ester=interchange inhibitor
- 12 - Table 2 Exanpl e No. 1 2 3 4
5 w % w % WM w % w %
Val ox 315 69. 12 76.74  81.32 81. 32 81.4 BC- 58
20 15 Table 2 12 12 Sb[err]dJerr] Conc. 10.5
7.88 6.3 " 6.3 6.3 T- SAN 0.08 0.08
0. 08 0. 08 Zrphos: 03— S8 63 q. 3
0.3 O Example Nay ndne rfone done Cl 4yt one HY 6l aytdqne HY
(% of PBT) p 2. Uj- 94 test
V-0 V-0 F Wh%e W% e W% 1t F flane W 8. 40 10.6
10. 2 t i fialq@295 69.12 7674 8132  81.32 81.4

BC-58 20 15 12 12 12

Sb203 Conc. 10.5 7.88 6.3 6.3 6.3

T-SAN 0.08 0.08 0.08 0.08 -

Zn phos. 0.3 0.3 0.3 0.3 0.3

Organo clay none none none Claytone HY Claytone HY

(% of PBT) 2 2

UL-94 test V-0 V-0 F V-0 F

Total flame ouf

time (sec) 8.80 10.6 10.2

5 The examples in Table 2 above illustrate that using both

the polytetrafluoroethylene (Teflon®) dispersion (T-SAN) and organo
clay helps reduce the amount of the brominated compound (BC-58)
necessary to achieve a V-0 rating in the UL-94 test. Thus in Example
2, 15% by weight of BC-58 is required to achieve a V-0 rating, and the
10 composition of Example 3 which contains 12% by weight of BC-58, T-
SAN , but does not contain any organo clay fails the UL-94 test.
Similarly Example 5 shows that in the pres'ence of argano clay and
without T-SAN the formulation fails the UL-94 test. In contrast the
‘composition of Example 4, which is the same as Example 3 and 5,

15 -except that it contains the organo clay achieves a V-0 rating.



5 The exanples in Table 2 above illustrate that using both

't he pol ytetrafl uoroethylene (Teflon) dispersion (T-SAN) and organo

clay hel ps reduce the anount of the brom nated conpound (BC-58)

necessary to achieve a V-0 rating in the UL-94 test. Thus in Exanple

2, 15% by weight of BC-58 is required to achieve a V-0 rating, and the 10
conposition of Exanple 3 which contains 12% by wei ght of BC-58, T- SAN
, but does not contain any organo clayqdails the UL-94 test. Simlarly
Exanple 5 shows that in the presence of organo clay and wi t hout T- SAN
the formul atifgpegails the UL-94 test. In contrast the conposi tion of
Exanpl e 4, which is the sane as Exarrpl e 3 and 5, 15 except that it

cont ai ns t hg-organo ciay achieves a V=0 Tatiny: .
- 13 - Examiile Nog3 6 Exanbl e No.8 6.9 . i 11 8 12 9
10 11 12 o % wt A) W% W 7%
W%  w% athe "M% Ve ars Wy e Omge ks W do
84.21  84.|Mlox® 3H 4F 84.45 Ba.338 8445 1829 84210 8445 10 84.45 |10
10 10 10 Sb[err]dJerr] conc. 5.25 5.25 5.2%
5.25 5.35 5.25 5.2 T- SAN 0. 08 0. 08 -
0.16  0.24BC58. 10 . 10 ZriOphos. 10 003 ©~ 100.3 10 0.3
0.3 gd. 3 0.3 0.3

$b203 cone. 5.25 5.25 5.25 5.25 525 525 5.25

T-SAN ‘ 0.08 0.08 - 0.16 0.24 - - -

Zn phos. 0.3 0.3 0.3 .03 0.3 0.3 0.3

OrgahoCIay none Claytone Claytone none none Claytone Claytone

HY HY HY HY

(% of PBT) 1 1

UL-94 test F V-0 F F F F F

Flame out

time ( sec.) 15.9

5 The above examples, 6-12, indicate the synergistic effect

of using both T-SAN and the organo clay. Thus Example 7, which
comprises 10%, by weight, of the brominated fire retardant and, both
T-SAN and the organo clay, has a V-0 rating, while Example 6 which
comprises the same amount of BC-58 and T-SAN, as Example 7, but
10 lacks the organo clay fail the UL-94 test. Further Examples 9 and 10
also fail the UL-94 test even if they contain twice and three times
respectively of the amount of T-SAN compared to Example 7, but do
not contain any organo clay. This is indicative of the synergistic effect
observed by having both T-SAN and the organo clay in the fire

15 retardant composition. Similarly Examples 11 and 12 also fail the UL-



OrganoC ay none Cl aytone Cl aytone none none Cl ayt one C aytone

-HY . HY HY HY (%f PBT) 1
1 2 3 UL-94 test F V-0 F
F F F F Fl ame out time ( sec.) 15.9
5 The above exanples, 6-12, jndicate the synergistic effect

of using both T-SAN and the organo clay.” Thus Exanple 7, which
conprises 10% by weight, of the bromnated fire retardant and, both
T- SAN and t he 09%:3‘6@1 every if ey contaid twice rapd thivee dinfss tiné entowiti ohthe

Che”or gano. cI aySEN® GHECOPaIcY IR EXSiple Aebtningl Saany T8AN.  ofco”

fail the UL-94 test even if they contain twice and three tines

respectively of the anmount of T-SAN conpared to Exanple 7, but do not
contai n any or gEalolec epntithis is indicative of the synergistic effect
observed by hap-rg—boet-h——SAN—aRd—te—argaho—ec } he fire 15 retardant
conposition. ERanidlé NoEkanphgs 11 and 442 also fg | the UL-
- 14 - 4"test even 1T "they contarn Twce and three ti mes the anount
of the of gano cl ay| cdfifared toWanpl e 7MBut dd not contain any '
T- SAN. VehdXee313 cpnigy,37. . . 84.37 Exanpggaio. 13 14
15 M % w % w % Val ox 315
84. 37 84.137 8p. 37 .
" {BC-58 10 10 10
$b203 conc. 5.25 5.25 - 525
1 T-SAN 0.08 0.08 0.08
Zn phos. 0.3 0.3 0.3
OrganoClay | Claytone HY Ciaytone HY Claytone HY
% of PBT) 0.75 0.5 0.25
UL-94 test V-0 V-0 V0
Flame out
time ( sec.) 15.9

The synergistic effect is further evident from the UL-94 rating for
the above Examples 13, 14, and 15 wherein their composition is the
same as Example 7, but they respectively contain 0.75, 0.5, and
0.25% of the organo clay. This demonstrates the benefits of the

10  synergistic effect of having both the T-SAN and the organo clay, even

at reduced levels of the organo clay.



5.25 .

BC- 58 10 10 10 Sb[err]Jerr] conc.

. 5.25 5.25 T- SAN 0.08 0.08 0.08
Zn phos. ’ 0.3 0.3 0.3 OrganoCI ay Caytone HY
Cl aytone HY d aytone HY (% of PBT) 0.75 0.5
0. 25 UL- 94 test V-0 V-0 V-0 Fl ane  out
time (sec.) 15.9 5 The synergistic effect is

further evident fromthe UL-94 rating f o5 -

and 15 wherein their conposition is the

respectively coehladn 0.75, 0.5, and

denonstrates
T- SAN and t he
- 15 -
19 '
w %
84. 45

20
wt

5

10

he henefit

of the 10

t he above Exanples 13, 14,
sanme as Exanple 7, but they
0. 25% of the organo clay. This

synerqgistic effect of having both the

BLARNE ol 2

qécn

17 at requced Ievpd s of t{be organo clay.

8f.

alrc &
21
Vajoxe 31aM %
BC-58
Sba203 Cone.
T-SAN
Zn phos.

Organo clay

{% of PBT)

I:)\ClIIIJI 5] IVU

wt % wt %
g4.37 Val @4 4815

84.145

10 10

5.25 5.25
0.08 -

0.3 0.3
Claytone

APA
2

Claytone
APA
2

Wt%Wt% wt % Wt%

843754 3445 84 454 a7

wt % Wt % wt %
84. 334.45

10 10 10 10

5.25 5.26 5.25 . 8625

0.08 - '0.08 -

0.3 0.3 0.3 0.3

Mont./
C12NH3t

2

SCPX-896 SCPX-896 Mont./
CioNHg*

2

UL-94 test

Total flame out

fime ( sec.)

V-0 F

15.8

V-0 F

20.8 35.5

The above examples also illustrate the synergistic effect
obtained by including T-SAN and the organo clay in the fire retardant
blend whereby the blend exhibits enhanced fire retardant propetrties.
As indicated by the above examples, fire retardant blends that include.
both T-SAN and the organo clay pass the UL-94 test (Examples 16, 18
and 20) while the others (Examples 17, 19 and 21) which do not
include both T-SAN and the organo clay do not pass the UL-94 test.



BC- 58 10 10 10 10 10 10
.Sb[err]err] Conc. 5.25 5.25 5.25 5.25 5.25
5.25 T- SAN 0.08 - 0.08 - 0.08
Zn phos. 0.3 0.3 0.3 0.3 0.3 0.3
Organo cl ay Cl aytone C aytone SCPX-896 SCPX-896 Mont./ Mont./
APA APA Cerr]NH err] (err]NH err] (% of
PBT) 2 2 2 2 -16 - 2 2 UL-94
t est V-0 F V-0 F V-0 F Tot al
flame out 15.8 Table5s 20.8 35.5 time (sec.)
The above exanples also illustrate the synergistic effect 5 obt ai ned by
i ncl udi ng T- SAN pRd—t-he—ergaro—e+ay—r—t-he—fi-e—ret-ardant bl end
wher eby the bl en Fxappledia- s erffanced fir 4 et alBant 3‘? operd es As
I ndi cated by thgq above exanples, fire retardant bl ends that ‘ifcl ude.
both T- SAN and tlheompa@nd |cha paes%t hewtldh- 94wk est wf Bxanmpbes 16, 18
and 20) while tHe others (jExanples 17, 19 and 21) which do not 10 include
bot h T- SAN and tthe organo jcl ay do not pass the UL-94 test.
-16- TalIValdx® 315 § 4.3Exangt.87 No84.37 3237 8437 8237 | 25 26
27 Powder
BC-58 110 10 10 10 10 10
Sb,O.conc. § 5.25 5.25 5.25 5.25 5.25 5.25 )
T-SAN 0.08 0.08 0.08 _ .08 0.08 0.08
Zinc Phos. 0.3 0.3 0.3 0.3 0.3 0.3
Na Mont. 1.0 05 0.25
(%of PBT)
Translink 445 1.0 0.5 0.25
(% of PBT)
UL-94 F F F F F F
Test

Table 5 lists Examples that contain a natural clay, one of which
5 (Na Mont.) is a precursor of the organo clay used in the present
invention, while Translink 445 is a surface treated mineral filler.
These examples illustrate that an organo clay is necessary to obtain
the synergistic effect. Precursors of organo clays or surface treated
naturally occurring clays do not afford the same effect, as indicated by

10  the resuit that Examples 22-27 fail the UL-94 test.



Conponent W % w % w % W% w% w % Val ox 315 4. 37

.84.37 84.37 84.37 84.37 84.37 ' Powder BC- 58 10
10 10 10 10 10 Sb[err]derr]conc. 5.25
5.25 5.25 5.25 5.25 5.25 ' T- SAN 0.08 0.08 0. 08
0.08 0.08 0. 08 Zinc Phos. 0.3 0.3 0.3 0.3 0.3
0.3 Na Mont. 1.0 0.5 0.25 (% of PBT)
Translink 445 1.0 _4P.5 0. 25 (% of PBT)
UL- 94 F F F F F F Test

Table 5 |ists Exanpl gggfpgt contain a natural clay, one of which 5 (Na
Mont.) is a precursor of the organo clay used in the present

i nvention, while Tr Eiémb\lé A5 TS og surhgece trggtef mineral filler.
These exanples illugirate that @an organo clay 1S _necessary to obtain
the synergistic effpct. Precur spm %f owvigéno vl %ysj| or surface treated
the result that Exapsio 159 7% B thedcoa tost| 1 o MeAed By a0

Valox® 315 29.3 32.05 . 30.65

10u Glass Fiber 17 17 17

T-8AN 06 06 06

Sb,0, conc. 4.75 4.75 - 4,75

BC-52 12.75 10 10

Claytone HY - - 1.4

PETS 0.2 0.2 0.2

Zinc phos. 0.2 0.2 0.2

| Irganox®1076 | 0.2 0.2 0.2

UL-94 Test V-0 V-1 V-0

The examples in Table 6 above, contain glass fibers.
5 Comparing Examples 29 and 30, it can be seen that Example 30(which
contains both the organo clay and the Teflon® dispersion) has a V-0
rating in the UL-94 test while Example 29 which does not contain the

organo clay has a lower (V-1) UL-94 rating.
The UL-94 test is used to determine the fire retardant
10  propetties of materials. The test was used to determine the fire
retardant properties of the various blends and the results were
measured using a “V” value. Thus a V-0 value indicates superior fire
retardant properties. A higher “V” value indicates inferior fire retardant
properties. Thus materials classified as V-0 shall not have, among
15  other things, any specimens which bumn with flaming combustion for
more than 10 seconds after application of the test flame, and not have
a total flaming combustion time exceeding 50 seconds for the 10 flame
applications for each set of five specimens. The Standard UL-94 test
characteristics are determined according to the vertical burning test of

20 the Underwriters Laboratories, Inc., 1980.



. 17- o TABLE 6 Exanpl e No. 28 - 29 30

W.% W% wm.% Val ox 195 35 35 35

Val ox 315 29. 3 32.05 30. 65 10[err] d ass Fiber 17
17 17 T- SAN 0.6 0.6 0.6

Sb[err]Jerr] conc. 4.75 4.75 4.7518 - BC- 52 12. 75
10 10 Cl aytone HY --- 1.4 PETS
0.2 0.2 0.2 Zi nc phos. 0.2 0.2 0.2

| rganox1076 OWhat is@ladmed i6; 2 UL- 94 Test V-0 V-1

V-0 The exanples in Table 6 above, contain glass fibers.

5 Conparing Exanpl es 29 and 30, een t hat anpl e 30(whi ch
contai ns both the organo 'l ay oeutqsn‘éar%@“yon W@pe’r"‘g@ U hompesion

rating in tgie bbniptisiept while Exanple 29 which does not contain the

organo clay has a Iower V-1) UL;9

test is used to determ ng Y he & 18 rmgﬁk}s@gntpoiﬁswfpr'gﬁégrﬁ'e§°8?pr|'ﬁi'f'gr| al s.
The test was ustdcturaldmiisrofiFormute!fire retardant properties of the
vari ous blends and the results were O nmeagured using a "V' value. Thus a
V-0 val ue indicates superiaoptigen— C_Lgp.a.r_@an.t. properties. A higher "V
val ue indicates inferior fire retardant properties. Thus materials
classified as V-0 shall not have, &w§ab . other things, any speci rrens

uhi oh bur Yo { hEFail ACeASEUAES cDBivaRint hydrogBtbBin! el Lorfai

application of the t ane, and
time exceedi ngaBQU%e%dﬁdébWﬁr @n@amﬂl%tﬁ’ﬁqs and a%bl’?@éﬁﬁ%’ﬁ% fo

of five speci ngmsstitdfer Gt@idstitutbd Wvdl@rtaromatic radical;
(b) from about 5% to about 20% by weight of the
thermoplastic polyester material of a halogenated organic fire

15 retardant;

& conbust i on
s'&eh set

(c¢) from about 1% to about 5% by weight of the
thermoplastic polyester material of an antimony oxide;
(d) from about 0.25% to about 5% by weight of the
thermoplastic polyester and copolyester of an organo clay; and
20 (e) from about 0.02% to about 2% of the thermoplastic
polyester material of a fluorocarbon polymer.
2. A composition of claim 1, wherein
R represents a divalent hydrocarbon radical containing
from about 2 to about 8 carbon atoms; and
25 Ar represents

V' >
- N7
\| /
3. A composition of claim 2, wherein

R is 1,2-ethylene;1,3-propylene; or 1,4-butylene; and
30 Arrepresents

* [ L M S *



characteristics are determ ned according to the vertical burning test of 20+

the Underwiters Laboratories, Inc., 1980.

- 18 - What is clained is: 1. A

substantially flanme retardant conposition 5 conprising: :
(a) a thernopl astic polyester material conprising structural units, ~
of Fornul a | [err] :
Formula | 10 wherein R represents a di-vig ent hydrocar bon radi cal

containing from about 2 to about 20 carbon atoms, and Ar represents a
Cerr]-Cerr] substtuted or upnsubstituted divalent aromatic radical;
(b) from about 5% to about Z0%Ny wei b Z t hernopl astic

pol yester material of a haj ogenated .or 15 retardant;

(c) fromabout 1% to abouf e~\by wei t her nopl astic
pol yester material of an antinony" oxide; (d) from about
0.25% to about 5% by wei ght of the t her nopl asti ¢ pol yester and

(e) from about 0.02%
mat erial of a fluorocarbon
aim1l, wherein
&l ni ng fromabout 2 to
presents

copol yester of an organo cl
to about 2% of the thernopl
pol ymer.

R represents a divalent h
about 8 carbon atons; and
[err] or [err]

4. A composition of claim 3 wherein the thermoplastic-
polyester material is poly(ethylene terephthalate), poly{(propylene
terephthalate), poly(butylene terephthalate), or poly(ethylene

5 naphthalenedicarboxylate).

5. A composition of claim 4 wherein the thermoplastic
polyester is poly(butylene terephthalate).

6. A composition of claim 3 wherein the organo clay
comprises organo cation exchanged layered silicates.

10 7. A composition of claim 3 wherein the antimony oxide
is antimony (mono)oxide, antimony trioxide, or antimony tetraoxide.

8. A composition of claim 7 wherein the antimony oxide
is antimony trioxide.

9. A substantially flame retardant composition

15 comprising:
_ (a) a.themmoplastic polyester material comprising
structural units of Formuia |

o 9
—O0—R-O0—C—Ar—C—
20 Formula {

wherein R represents a hydrocarbon radical containing form about 2 to
about 20 carbon atoms, and Ar represents a C,-C,; divalent aromatic

radical; _
25 (b) from about 10% to about 30% by weight of the

thermoplastic polyester material of fiber reinforcing material;

T



3. A conposition of claim?2, wherein Ris 1,2-ethylene; 1,3-propylene;
or 1,4-butylene; and 30 Ar represents
- 19- - [err] [err]

or [err] 4. A conposition of claim3 wherein the
t her nopl astic pol yester material is poly(ethylene terephthal ate),

pol y( propyl ene t erepht hal ate), po??('but yl ene terephthalate), or

pol y(et hyl ene 5 napht hal enedi car boxyl at e) . 5. A

conposi tion of claim4 w{e) eifrorhhabotite Ortfel tostabout 5% bpoeigtiteof ithe

pol y(butyl ene rﬁ%ﬁ 6 A conposition of claim3
wherein the orgg% IQ&lca]B&bester materlal of Stabmzecat i on exchanged | ayered

silicates. 10 (d) meAabOQb@%tﬁOoﬁbOﬂt Aknby W/B@f‘élof the

ant i nony oxi de ' ( PR a |

antinony tet rag;(elr?opléénca”éélvgé‘t\ér }'QP( éipc%rrggg q | Oltlé%f 8@ ?‘therm n
the antinoy olgtaedant; i s anti nony tr| oxi de.

substantially flame refgy daim CAIBRSD!190M oL aBou &' by Weight of t

(a) a therno astl?éo ster mat er.i.al conpri sSi g 'rgctural units
of Fornul a | ermoplastic B/o ester material of an a tlmony xide; .

(f) from about 0.25% to about 3% by weight of the
thermoplastic polyester material of an organo clay; and
10 (g) from about 0.02% to about 2% by weight of the
thermoplastic polyester material of a fluorocarbon polymer. -
10. A composition of claim 9 wherein:
R represents a divalent hydrocarbon radical containing
from about 2 to about 6 carbon atoms; and
15 Ar represents

_ N\ _/

11. A composition of claim 10 wherein:

R represents 1, 2-ethylene, 1, 3-propylene, or 1, 4-
20  butylene; and

Ar represents

* [+ L M S *



[err] 20 Fornul a | wherein R represents

a hydrocarbon radi cal containing formabout 2 to about 20 carbon

atons, and Ar represents a (Jerr]-Clerr] divalent aromatic radical; 25
(b) from about 10%to about 30% by weight of the t her nopl astic

pol yester material of fiber reinforcing nﬂ)erl al ; _ .
- 20 - (c) from abolt“071%to about 5% by wei ght of the

thernopl astic polyester material of stabilizers; ) _ .(d)
from about 9%to about 2092byA gempesition efrelaim 11 whekeintine Hsernoplastiest er

mterial of a hhipeaent ok of gaiElidie  RrebMhAAN  polvipio
i bout '0.1% t 0, about *57% b A © ¢ hBPVRIoRYISNe
égl)ye;? 21r amcsi'tJ tert?@p"gg‘g!iﬁe)gﬁt PﬁM?zWVJ{\éeﬂlfg te?ephthglate), or  poly(gthiylene about

0.25% t o about @éiﬁﬁaféﬂbdf&arﬁﬁxﬂé}@). t her nopl azt)ioﬁt p8I 362(?/; te:‘) gg;ﬁ{i g!%

f | ay; d 10 - . from | C
gy wei thg P the thé?-rr&pF%‘PPé'“BBng‘g%'mng@mm the thermapdasticar bon

pol yrmer . pdo_lyeslter is %oly(hlﬁyleﬁed:@?pggidl?t@z. OI a'Cln?inm 9 vvhe.r ei n: -
Rbout 2 1o about 6 car bonl ks temtiiotser Saim 11 Ghereld the organe s i
[err] orderived frgmayered silicates, or montmorillonitd.L. A conposition of
claim 10 wherein: 15. A composition of claim 11 wherein the antimony
10 oxide is selected from antimony (mono) oxide, antimony trioxide, and
antimony tetraoxide. ’

16. A composition of claim 11 wherein the glass fibers
comprise from about 15% to about 25% by weight of the thermoplastic
polyester and copolyester material.

15 _ 17. A composition of claim 11 wherein the halogenated
organic fire retardant comprises from about 8% to about 12% by
weight of the thermoplastic polyester and copolyester material.

18. A composition of claim 11 wherein the organo clay
comprises from about 0.25% to about 1% by weight of the

20 thermoplastic polyester and copolyester material. :

19. A composition of claim 18 wherein the fluorocarbon
polymer is polytetrafluoroethylene and comprises from about 0.04% to
about 1% by weight of the thermoplastic polyester and copolyester
material.

25 20. A composition of claim 11 wherein the organo clay
comprises organo cation exchanged layered silicates.

* C L M s *



R represents 1, 2-ethylene, 1, 3-propylene, or 1, 4- 20 butylene; and

Ar represents -21-
12. A conposition of claim 1l wherein the thernoplastic pol yester is
poly(ethyl ene terephthalate), poly(propykene t erepht hal ate),

pol y(butylene terephthalate), or poly(ethylene

napht hal enedi car boxyl ate). 5 3%}( nposition of claim12
wherein the thernoplastic Eﬁ@&%y}ﬁp@%ﬁl Fﬁﬁ@%l ene terephthal ate).
14. A conposition of claim 1l wherein the organo clay is derived from
| ayered silicates, or nmontnorillonite. 15. A conposition
of claim1l wherein the antinony 10 oxi i el ected from anti nony

(rmono) oxide, antinony trioxide, and Kég?@ﬁti\fﬁony t et r aoxi de.

16. A conposition of claim1l wherein the glass fibers conprise from

about 15%to about 25% by waigghhstintt ivehfish "BRIvitdd _Ca_substaﬁ@élgﬁsﬁé?hea”d
copol yester materi al tion,o laim.1l

. 15 . ..17. A conposi f im.
wherei n the Hal ofiaEdant composifipg£arapesing: (a) A g‘g?ﬂ“%ﬁﬁfq QQEGIS?anﬁaQout

8% to about 12% BypolyesterhaidHaloh halegbhatometgic fird Terashat, aMmony
copol yester materi

%@L 18. AconB sition of clag 11
wherei n the or gaR¥ides frgano clay.andsasfiyqrggaon,p @%‘V B0 Ot 997/08159
wei ght of the ZOCoﬁitpe;s{tmbaféh%ﬁnb)giaf?ﬁbﬂs%mBtdbg(zﬁrs.rTl‘rafwlhhlﬁhatipn
. A conposi tion claim ergin uor ocarbon. .o ROl yier. 1.
|ytetrafl oh e Aegantcy Al Bletivobenttion PogmBtdhibits 8 SYREistso, 1
\Rgi éhte I)? tlﬁl;)r? ﬁeﬁectplmspim pfir@zfetagtdam(proppmeﬁesﬁethe instanttyer ¢laimed@5 Y
20. A conpositi 099@?0&*@?\?‘. %’F\is‘g’ggrg&'g%t&hgﬁg&mﬁs GhAdce the £RBBAI SFTHE" 9aN0

cation exchanged ered Silicafes, . ) .
halogenated organic fire retardant in the instantly claimed flame

retardant composition.
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