PHOSPHATE FLAVE RETARDANT POLYMER BACKEROURG %J ~GHE
| KVENTI ON The present invention relates to flame retarded |
pol ynmer conposition for nolding applications which pol yrer |0 ¢
.conposition conpri ses in. adm xture a5 t her nopl asti ¢ nol di ng
‘resin and a particul ar phosphate flame retardant. The phosphate fane
retardant conprises a conbi nation or mxture of two phosphates,
nanely a |-ow nol ecul ar wei ght and a hi gh nol ecul ar wei ght phosphat e
and to articles nolded with the conpositiog of this 10 i nventi on.

The prior art has disclosed the use of phosphates as f lanme
retardants for polyners orphbsraRDEPLARE "RETARSANT POLYMSR NS particularly
such nonophosphates as tri phenyl phosphate, tricresyl phosphate,

di phenyl cresyl phosphate 15 and the like. Such nonophosphate esters
tend to mgrate .to the surface when the thernopl astic corrposition S
nol ded such as injection nol dBAGQKGROUNDQOEOTEE| INVENTION "j Ui Ci ng.

Juicing is where the additive mgrates to the surface of the nol ded
article during nol di #ge 2 r | gogﬂ; a

ret ardancy,: of ten ot her #ﬁgséﬂt-anepgagrﬁda%\%a%ée%dg?o d F% ﬁded

t he nonophosphaf®lYmer composdtin, ; feg| afnp}dﬁ&sogenpéaﬁﬂarlﬁnﬁg vhagh

retardants, polyﬁdmgemdﬂpﬁﬁﬁiﬁxﬁrdaéﬁxfpﬁ@yndemrabg&nbﬁg@y@e of the
envi ronnerg con of the mold surface. .25 On, the -
ot her hand, é%oi’&cotr?c%nlt%}&tlo S T d“a°Bar@i8u18? phosphatl

a.me retardant. The phospha.te fame retardant comprises
a combination or mixture of two phosphates, namely a low
molecular weight and a high molecular weight prhosphate |
and to articles molded with the compos;t:.on of this
10 invention.
' The prior art has disclosed the use of phosphates as
flame retardants for polymers or thermoplastic molding
. resins particularly such monophosphates as triphenyl .
phosphate, tricresyl pho,sphate,' diphenylcresyl phosphate
15 - and the like. Such monophosphate esters tend to migrate
to the surface when the thermoplastic composition is
molded such as injection molding causing so called
"Juicing." Juic_ing is where the additive migratés to the
surface of the molded article during molding. Also in
20 order to obtain good flame retardancy, often other flame
retardants need to be employed with the momophosphate
esters, particularly halogen containing flame reﬁarﬁants,
Halogen flame retardants are undesirable because .of the
environment concerns and the pittiﬁg of the mold surface.
25 On the other hand, if high concentrations of the
particular phosphate esters are employed a decrease in
heat resistance and impact resistance can result.
Gosen et al U.S. Patent 5,204,394 discloses a
composition of an aromatic polycarbonate, a styrene
30 containing copolymer such as acrylonitrile-butadiene-
styrene (ABS) and oligomeric phosphate flame retardants.



particul ar phosphate esters are enployed a decrease in heat

fesi stance and inpact resistance can result. Gosen et al U S
Pat ent 5, 204, 394 di scl oses a conposi‘tion of an aronmatic

pol ycar bonate, a styrene 30 cont ai ni ng copol ynmer such as
acrylonitrile-butadi ene- styrene (ABS) and oligoneric phosphate
flame retardants. . The patent further discloses that the
ol i goneric phosphat e enpl oyed therein nay be a bl end of several
different oligoners (columm 4 |ines 46-66)2 However, no prior
art exanpl e has been uncovered 5 that discloses the wuse of high
mol ecul ar wei gfhe patepitosfivatherys dispiosest arthatt | the. oligamepic

mol ecul ar phephhteOfend 1O yE0 Nt 4o £ NRAPY B NEM BLEBndOb el NFeveral

conbi nation of a,l.aw nol ecyl ar “wei ght phosp and hi gh nol ecul ar
wei ght phosphat315,°§ﬁﬂFo?gagpﬁefﬁe?ﬁﬁ£h“nig ?’[?ékﬁﬁ%bn.
Therefore, the obj ecHowkvelre moegarior naetit egamplet has beermpruncakeered

her o 231 180 YN OREY LA I nagn HONFrfe! dligue

properties.w thout the use of hal ogenate

A further objecPhospPbates asefilame agptasndant i d.e. the highaneleeyigr

retardant conposieliighitshaweng ta@0dmigaltude fbpedi OneteiWer adar e d
| npact resi stance. Anot her o

provi de a flame SPEPAPRMACE AR +RE RS #§§§F§ a%PSBE;%igg&*EE¥§E§#§Sa}fo%?
t he conposi ti onhdight hmeleaudati omeightt phosphatiengagocohpleytedni ¢al the
properti gy of hqalgedel aGiVea 120 | npact resistance.

| Therefore, the object of the present invention is to

provide a thermoplastic molding composition having good
flame retardant properties without the use of halogenated
flame retardant.

5 - A further object of the present invention is to
provide a flame retardant coméosition having good heat
deflection temperature and impact resistance. o

Another object of the present invention is to
provide a flame retar_da;nt molded thermoplastic article
20 prepared from the composition of this invention and

-having good mechanical properties of heat deflection and
impact resistance.
These and other objects of this invention will
~ become apparent from the following description of this
25 invention.
_ SUMMARY OF THE INVENTION
This invention is directed to a thermoplastic resin
molding composition having excellent flame retardant
properties using a non halogenated flame retardant while
30 maintaining good mechanical properties of heat deflection
temperature, impact resistance aﬁd flow. Specifically
the flame retardant employed herein is a combination of
a low molecular weight phosphate and a high molecular
weight phosphate. The low molecular weight phosphate has



" These and other objects of this invention, will becone apparent from

the followi ng description of this 25 I nventi on.

SUVMMARY OF THE | NVENTI ON ' This invention is directed to a

t her mopl astic resin - ol di ng conposition having excellent flane

r et ar dant properties using a non hal ogenated flanme retardant while
30 mai nt ai ni ng good mechani cal properties of heat deflection
tenperature, inpact resistance and flow. Specifically the flane
_retardant enployed herein is-a conbinati on3of ' a | ow nol ecul ar wei ght
phosphate and a hi gh nol ecul ar wei ght phosphate. The | ow nol ecul ar

wei ght phosphat é Rflecular weight of at least about 500 and prefgrably a

mgl eculzggowei gﬂtakﬂ.futﬁt sble»aszioI oROOht 5%@060_(1 b*rnﬁemldwh m%lecuﬂtﬁ)luheﬁgﬂtt 0
about . The_hi cul ar i : osphate.has, a o

wei ght of at | e%l'f"%e a 'mm&e%éﬁtfrpl’”&i@?‘fol" 8‘%@&?32’3"06‘{;{8}3%3 gp
11, 000. 5 ' and prdierabliieD abEAERI2BDIOONcORbSME LANENTL ON As
stated preyiously, the i 4 | PRSHE TR o T NVENT r et ar dant

t her mopl asti ¢ nol di ng co : d therefrom

The flane retardant A8 statad RErAwQuad | tdedrventdeon: Aenddspstrdesoin
adm xture 10 @ {1 P Bt d in 0 Kl b 1868 t1 A idd 1A ilgd omposatddf! and

ol coul ar vl ght EPROATERES TRE ARgerareere. | “THE Klpme  recatdafe” O
preferably représermeplagtic mrdding cofpbbiticy ¢ompxdses [iay afimixture
10 ° " a thermoplastic molding resin and a £flame retardant
additive comprising in combihation a low molecular weight
and a high molecular weight phosphate. The phosphates |

employed herein are preferably represented by the
following formula:

o)
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wherein R,, R,, R, and R, are independently selected from
the group consisting of an aryl or an alkarly group, X is
an arylene group,m is an integer of from 0 or 1. In the
case of the low molecular weight phosphate, the phosphate
20 is an oligomeric phosphate wherein n is an integer of
from 1 to 5. Thellow molecular weight phosphate of this
invention with or without this above formula t;a:s a
molecular weight of at least about 500 and preferable
about 500 to about 2000 wherein n is 1 to 5. The high -
25 molecular weight phosphate of this invention with or
without this above formula has a molecular weight of at -
least about 2300 and preferably about 2300 to about
11,000 wherein n is an integer of from about 6 to 35.



wherein R err], Rerr], Rerr] and Rlerr] are independently selected from
- ‘the group consisting of an aryl or an alkarly group, X is an aryl ene
groupmis an integer of fromO or 1. In the case of the | ow nol ecul ar
wei ght phosphate, the phosphate 20 is an oligoneric phosphate wherein n
I's an integer of from1l to 5. The | ow nol ecul ar wei ght phosphate of
this i nvention wwth or without this above fornmula has a
nmol ecul ar wei ght "of at | east about 500 and preferable about 500 to
about 2000 wherein nis 1 to 5. The high & nol ecul ar wei ght phosphat e
of this invention with or wi t hout this above formula has a nol ecul ar
wei ght of at More preferabhlyi t189highl pnlsionlaly wedgbtt phesphaseabdsut

11,000 wherein gnig SRveMtESE had 4 ¥DGhAYr Weight o of at least about
Mor e preferabl y5 he hi.gh nol ecul ar wei ght phosghate of

_this
invention has a> %R eBBFamaft JfieffTahly Akt lepsht about 75000 andtnds:
preferably at |baséreimuttidf)the molectilar weighposf atle tltai nidlectllagcul ar

T o1t o AL bl osi b IR Sh8, H8ERC0R- U e
_ the high molecular weight phosphate.
In the above fqrmula, the aryl groups may be aryl or
an alkyl substituted aryl group thus alkaryl groups.
Preferable the aryl groups are independently selected
10 from: cresyl, phenyl, xylenyl, propylphenyl and
butylphenyl groups. The arylene group is derived from a
dihydric compdund and is preferable resorcinol, '
hydroginone and bisphenol-A. More particularly the aryl
group (R;,, R,, R, and R,) is phenyl and the more
15 particular arylene group is bisphenol-A. In the .case of
the low molecular weight phosphates, the more preferred
low molecular weight phosphate is bisphenol-A tetraphenyl
diphosphate wherein n is 1, m is 1, X is bisphenol-A and
the R’s are phenyl with this more preferred low molecular
20 weight phosphate having a molecular weight of about 693.

In the case of the high molecular weight phosphate,
_the most preferred is bisphenol-A phenyl polyphosphate
having a molecular weight of about 10,056. In this most
preferred high molecular weight phosphate of the above

25 formula , the R’s are phenyl groups, X is bisphenol-A, m
is 1 and. n is about 32. _

In the practice of the invention, the thermoplastic
resin employed herein can be any of the thermoplastic
molding resins that can be molded by injection molding,

30 comprea’sion molding, transfer molding, extrusion blow
' molding or profile extrusion. The preferred
thermoplastic molding resins are aromatic polycarbon’ates,
high impact polystyrenes, styrene containing copolymers
and styrene containing graft copolymers such as



In tthe above formul a, tHe aryl groups may be aryl or an al kyl

Substituted aryl group thus al karyl groups. Preferable the aryl
groups are independently selected 10 from cresyl, phenyl, xyl enyl ,
- propyl phenyl and butyl phenyl groups. The arylene group is derived
froma di hydric conpound and is preferable resorcinol,

hydr ogi none and bi sphenol -A. Mdre particularly the aryl group
(Rl[err], Rerr], Rerr] and Rerr]) is phenyl and the nore 15 parti cul ar
aryl ene group is bisphenol-A In the case gf. t he | ow nol ecul ar

wei ght phosphates, the nore preferred | ow nol ecul ar wei ght phosphat e

I S bi sphenol - A tatergibaitirile-butdidiasepheterens cin (ABS) 1, resits,X i S

bi sph | d
o SENERL A 1 oegyopebplof B B0 LS SNSRI
In the case of tﬁ@ﬁghsme%%lmlmme%M@M1ate, polyethylene

preferred i s bi spbpeghp wap&wyl ana! :sah%&hgwene terebh%haq.ﬂerrwe%qwaqr

'htfbt10056 t t I ht
bhosphate Bi i hePabetEes tldp,Fanine, mplfedhey Ehida) pekps, restaac

bi sphenol -A, m polyamidelrasdina,i podlypheny2sulfide resinsl, n gdlyphenytli ce

of the invention er , d ca e any
of the thernopl as'fliggn&g %%ﬁkhg Feesslir?g taf?%f %%ng g ég%y [ njq'é%[ i on
nmol di ng, 30 @eﬁﬁrm%ﬁmeﬂ)remgs areromatis nphycarhenakesn bjjends
nmolding or pregil Qaroﬁ@idJSl galycarboﬁaeespreizﬁiredas, bléR&s MORJgEsSt i C

R e RN R PN, TS -
graft copol ymer spoihyhther imides.

. The amount of phdsphate employed can be that amount
of phosphate which renders the thermoplastic molding
resin composition flame retardant while maintaining good

15 ' properties of 'heat deflection temperature, impact
resistance and flow. Preferable the composition of the
invention contains about 3 to about 25 weight peréent of
the phosphate flame retardant based on the total wé:l.ght
of thermoplastic resin and phosphate flame retardant and

20 preferably about 5 to about 20 weight percent thereof.

The flame retardant of this invention is a

"combination of a low molecular weight and a high
molecular weight phosphate. The flame retardant consists
essentially of about 10 to about 90 we;i.ght: % of the low

25 molecular weight phosphate and correspondingly 90 to
about 10 weight % of the high molecular weight phdsphate
based on the weight of the flame retardant. Preferable
the combination of phosphates consists essentially of
about 40 to about 70 weight % of the low molecular wﬁight

30 phosphate and correspondingly about 60 to about 30 weight .
% of the high molecular weight phosphate. In addition,
other additives may be employed with the composition of
this invention such as other flame retardant enhancing
additives, reinforcing additives such as glass fibers,



acrylonitril e-butadi ene-styrene (ABS) resins, ' pol yphenyl ene

‘et her resins, polyal kyl ene terephthal ate resins such as pol ybutyl ene
terepht hal ate, polyethyl ene t erephphal ate, and pol ypropyl ene
terephthal ate resins, 5 pol yet her im de resins, polyether im-de ester
resins, pol yam de resins, polyphenylsulfide resins, polyphenyl

sul fones, polyimde resins and m xtures thereof. The nost preferred
resins are aromatic pol ycarbonates, bl ends of aromatic

pol ycar bonates and ABS, blends of 1® pol yphenyl ene ethers and hi gh
i npact pol ystyrenes, and pol yet her i m des. The amount of
phosphat e enpl o?bhle%amimrlﬂﬁ-atammes suchpfaphaodoaat etadke ch oxddésns t he

thermopl astic npheidding pld&SidisPOSitight | lHE Hiat datapiiiizer,

mai nt ai ni ng good 15 roperties, of heat, deflectign tenperature,
i mpact rREPeeamd &80\ imPAct Jodifiens. motdceieane agents.
i nvention contaete.about 3 to about 25 weight percent of t he

phosphat egf | ane ret n h f t her,nopl astic
resin and phosphat eaﬁ;g Eﬁé? gﬁ 5 85 gb% F%rj‘gBI? 00t g'%tlr&%@oout .
20 wei ght perCeﬂFtiﬁbPEOhaVing a combimipnamé mldmﬂ: mm@#ment i on
i's a CONfepPehifigObna tHYY PR AGHE AstiRl (s AlledploPlid and the

I I ht The fl dant t ti il
of about 1018 aaﬁﬂ?sgefm. ST BBB(DoHISE AFSFLS. o RLRTAD R gided
phosphat e and cattiehesdiffrgmy the icompositioabed! thiswdnyentioal Have A gh
i ecul a5 guei b PIRSRNY foq of  aD33ELeR" MRSLCIY oL LUEGIIATE o

ret ardan Pr ef er onbinati on phosphareés co SI st
essential |y of determippdutim( acrendance’Q wmhghastth h256 ow amllann ar

wei ght 30 Dhaéﬁﬂahéiéﬂd é:?éﬂ?f@“xﬂﬁ'e& QBQH%@QG Re@BRUAbSE: %rﬂﬁ*
% of the high m)le%g ar phosphate. In a

ddi ti
additives may b&8 FB?@ t"ﬁ‘ ARFTSRTSE YiER ﬁm D 648, g gl?'ﬁ\/%%tartbn
such as ot'her fllaastr abeuntah8" csynatins mpiral flowdsleasuremenei of x (/8

addi ti VeiSSUCh @ﬁigkaéﬁ;&gfrﬁld a flammability rating of at least V1 as
: determined in accordance with Underwriters Laboratéry
Bulletin UL 94. IN the case of an ABS injection molding
resin employing the flame retardant of this invention, an
injection molded article may preferably have a notched
20 Izod of at least about 7.0 £t.-1lbs/in., a heat deflection
temperature under load of at least about 200°F, a flow of
at least about 25. 0" and a UL 94 rating of at least V1.
In the case of a polyphenylene ether resin system
employing the flame retardant of this invention, an
25 injection molded article may preferably have a heat
deflection temperature of at least about 200°F, a flow of
at least about 15" and a UL 94 rating of at least V1.
DETAIL DESCRIPTION OF THE PREFERRED DIMENTS
The following Examples are provided to illuastrate
30 various embodiments of this invention. The Examples are
for the purpose of illustration only, and should not be
regarded as limiting the invention to any of the specific
materials or conditions described therein.




6 ot her m neral additives such as mca, talc, oxides, I ncl udi ng

plasticizers, light and heat stabilizer, processi ng ai des, i npact
nodi fiers, nold rel ease agents, ' etc. 5 " The conpositions of
this invention produce nol ded articles having a conbination of
excel l ent properties, depending on the thernoplastic resin enployed
and the application for the -nolded article. Preferably, nolded
articles fromthe conposition of this invention have a 10 mat ched 1 zod
of at |east about 5.0 ft.-Ibs/in., as 7 determned in accordance with
ASTM D 256, a heat defl ection nperature under |oad of at |east about
200F as determ ned in accordanccERAMBLEAIIM D 648, a flow of at

| east about 18" by té ngﬁ e Eia% JJH:&'&
channel and a fl ammblﬁlefn%/t{%jfilnéé o uaeﬁ%[gh\}? as te Jécf% mned in

accor dance wi t hPBREE WpFeepe £ ory Bulletin UL 94. IN the case
of an ABS injection potdiag aromatisi npdlpcarbogatee fderbvédt arfimmi of
this invegtion, an cti nol ded _ar |cI ferably have a
not ched 28 | zod of atb#'gélg ggﬁ a'“fij(? F’P‘r PBY i%&?‘l"g{%%a{pq{?eﬁéﬁet i on
tenperature under |oad of havihgast weight 200éxagé Fmolecudaroweight ofat

| east about 25.0" and a Ukbog&trﬁ'@&)%datan Q?%Eﬁ{hc viscosi@yt{!? £3se of

a pol yphenyl ene et her reS| n s ste oyl ng the flame Tetardant of
this invention, an 25 1'-or? A %r?FcF“éaHH?eﬂréPe
heat def | ecti on teanmbaiaéeaafzmcl east about 200[err]F, a fI ow of

a reast agoout 15 aggea b Dhd SURGR! GhakEoUortivmer  prpparl] AT .

ar,e provided to illustrat grsﬁtingvara oustyrevedracrylonitrile | nnént i &n.

The Exanples are f BluthlgeRl PABBer ih! 4 USH /6 | AheQp! Y, and shoul d
not be regardeﬂ as . limting the invention to any of the specific
Shospbate; feca RhBY gFHre of several oligomeric

materials or conditi
: diphosphates based on resorcinol

15 Phosphate 2 - Bisphenol-A tetraphenyl
diphosphate having a molecular weight of
* about 693.

.Phosphate 3 - Bisphenol-A phenyl' pdlyphosphate
having a molecular weight of about
20 ' 10,056.
PTFE - polytetraflourocethylene
The components of the formulations as reported in
Table 1 were compounded in a 30mm Werner Pfleider twin
screw extruder at melt temperatures of about 550 - 560°F
25 and extruded. The extrudate was pelletized and the
pellets were then dried at about 190°F for about three
(3) hours. The pellets were then molded into standard
test specimens in accordance with the ASTM test procedure
employed for determining the particular properties which
30 are .reported in Table 1 below. Impact resistance was
determined by the Notched Izod impact test procedure ASTM
D256 on molded specimens having a thickness of about
1/8". Heat deflection temperatures (HDT) under load (264
psi) were measured on molded 1/4" test bars in accordance



7 : : ' EXAMPLE -1 The materials enpl oyed

inh this Exanpl e as conponents parts were as follows: PC-
an aromatic polycarbonate derived fromb5 bi sphenol - A and
a carbonyl chloride (phosgene) havi ng a wei ght average

nmol ecular wei ght of about 22,000 and an intrinsic viscosity
(r.v.) of about 0.40 d/g as neasured in nethyl ene

chloride at 25[err]C 10 : HRG a hi gh rubber graft copol yner
prepared by - grafting a g@gtyrene-acrylonitrile onto a
but adi ene rubber in a 50/50 ratio Phosphate 1 - a m xture of

several ol i gonemith ASTM test procedulie!DEihat Spilralcfilow messuremsntsd 5
Phosphat e 2 - Lapl A telr qny _ iggﬁ hat e
havi ng a nol eculwaerrevveBP%Et Sg?La in' @ 'a"% I:h:};l‘f)l(c)utc ggg.el at Q e
Phosphate 3 - BitSFReFacurepirhyabputyd89SEhand a mold temperature,iof a
mol ecul ar wei ghtabeutabs8d°R0 The hi_?her thd), Défgth of the £ldw,FEthe

pol yt et rafg ouro%t | eng

e Co nents of the formul ati ons as
reported in SR -8 'ihﬁeﬂe%cﬂ;p&gﬁdﬁaggﬂmﬁnﬁﬁzwgﬁ& CR PEPTRPB L wi n
screw extruder lammabpifldgyewasuietsemiirdibon 06" tiddketepE fpecimenad

extruded.  The i%%rcﬁg - g?sggghl ﬁ:}%%%g:ﬂ&g E%P&raﬁ&?gﬁhq.ﬁ&éi ?-i hen

- dried at about 190[err]: out e pelTets were

then nol ded i nt FlammaPidddty ratinge¥0.s¥acanren¥2in accordance with the ASTM

test procedure THY LS €T d Ob£ deher Niddttatderpgatied! ah LAY ties
whi ch 30 10 ar%erl%ovp.rted in Table 1 below. | npact resistance was

Table 1
Blend ' 1 —2 | 3 )
HRG 81.05 | 80.05 | 80.05 | 80.05 |
 Phosphate 1 11
15  Phosphate 2 10 6 -
. Phosphate 3 11 5
| BTFE ~2 2 2 )
[Additives .95 | .95 |[.95 .95
20  PROPERTIES
| Notched Izod (ft-1b/im) [ 9.0 7.1 8.6 [2.3
HDT (°F) 204 | 236 | 214|188
Flow Channelil (%) 28 25. 29.75 | 32.5 |
OL 94 (1/16%) . | VO V2 v Vo

25
Additives - stabilizer package of a ‘hindered phenol, a
phosphite and a lubricant



determined by the Notched Izod inpact test procedure ASTM D256 on-

mol ded speci nens having a thickness of about | /8". Heat deflection
temperatures (HDT) under |oad (264 psi) were measured on nol ded 1/4"
test bare in accordance 8

Wi th ASTM test procedure*D648. Spiral flow nmeasurenents wer e

performed in a 1/8" thick channel at a nelt t enper ature of about
480[err] F and a nol d tenperature of about 150[err]F. The hi gher the
| ength of the flow, the 5 better is thegflow of the speci men and easier
to process. Flamability was determ ned on 1/16" thick test specinens
i n accordance with Underwiters Labor atEXAMBLE |22tin UL94

flammability rating V gn? wis repeated exce;p.etﬂgéut':ﬁé égm%ﬁigst are

regarded in Table 1
Bl end : employed he{ein arezas repgrted in Table RRbelow. The

81.05 80.05 80pBhypRénybene ethePhemmplojy@dlhad an I.V. of about 0.46
ii 15 5 EhOSphga.zgzand was proc_luc&g by q%neral _%ectr;cz &Qn%sd?nhga.t e'l%e
Addi tives ' high impact9PpolystyFene (BBS) was)prodeed by RIE MRt dnan
Not ched | zod (ftgbl/ing Qerk, N v & 3 ‘b%g er

18 3 {%W cﬁ:.allélr?nel 6 d a ﬁé iJBJ:%’ge

204 236 214
29 75 32.5 moleguégr(qgﬁht) ofi)gbout 200,000 and/a rubbeg contemt of
‘ about 10% weight % based on the weight of the high ‘impact
10 . polystyrene. The properties obtained were determined
employing the same test procedures employed in Example 1.

The results obtained are set forth in Table 2 below.

Table 2
Blend 1T 2
15 [ Polyphenylene ether | 50.5 50.5
. "HIgE Impact ©5 (HPB) | 28 28
Phosphate 1 —16.7 10.7
“Thosphate 3 0 6.0
_ Polyethylene 1.25 1.25
20 Additives 1.0 1.0
Impact modifier 2.55 2.55
PROPERTIES
HDT (°F) 193 228
25 [Flow Channel () 20.5 19.75
UL 94 V0 VO
PS - Polystyrene
Impact modifier - a styrene-butadiene block coﬁoly'mer
30 produced by Shell Chemical Co., Kraton G1650

Additives - a stabilizer package of a phospliite, an oxide
and a sulfide |
Polyethylene - a mol@ releage agent



25 ° - Additives - stabilizer package of a hindered phenol, a
phosphite and a | ubricant

EXAMPLE 2 Exanple 1 was repeated except that the fornmul ations
enpl oyed herein are as reported in Table 2 bel ow. The pol yphenyl ene
et her enployed had an I.V. of about 0.46 5 dl /g and was produced by
Ceneral Electric Conpany. The hi gh i npact pol ystyrene (BPS) was
produced by GE- Hunt sman -Co., Selkirk, New York, and had a wei ght
aver age mol ecul ar wei ght of about 4@0, 000 and a rubber content of

‘about 10[err] weight % based on the weight of the highinpact 10
pol ystyrene. The phAspeaslicowas @b NElte WEBxAmdleal, N €86 use ofenPl q.ysmg t he

Same test proceguiguglp! guednt"aki®Piich moleculal Wdidht Phapdldlrd are

Bl end , . produced results of good 2impact rpsipgpanne) chdgbt theat 50. 5

ig ? Hi gaefﬂaéﬁlofstﬁﬂss}:atage tunder load, godd flow £BROHAMS 9610
ate :

Pol yet hyl gne Pr°°°‘§ZE§ and excel?lent: flapg Wistﬂﬁﬁh t Thig is shown

1.0 in Table 1 bldn®adtinDdomp&rison td. the other blends.2. 55

PROPERTI ES ‘p1ebld é&@é rll Qnd 1 which emp].cayleté3 a low molecular v?@ght

bisphenol-aA tetraphenyl diphosphate (oligomeric
diphosphate); blend 2 which employed a high molecular
10 weight bisphenol-A polyphosphate; and blend 4 which
empioyed a mixture of oligomeric diphosphates. The
unexpected results showed that the composition of this
invention (blend 3) had good overall proﬁertiea compared
to the comparative blends 1, 2 and 4. In Table 2,
15 equivalent results were obtained when employing a
polyphenylene ether composition. | Significantly better
heat deflection temperature under load (264 psi) was
obtained with the composition of this invention namely
blend 2 of Table 2. Also flame retardant migration
20 (juicing) was noticeably lacklng from the composition of
this invention. | :
In addition to the polymer employed in these
Examples, the other polymers disclosed herein will
. produce equivalent results to those obtained with the
" 25 . polymers of Example 1 and 2. ' |
While variations of this invention will be suggested
to those skilled in the ‘art, in view of the above
disclosure, any such variations are intended to be within
the scope of the claims appéended hereto.
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for easy 5 phateds i admedexies| | ent flame resistance. This is shown
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bl end 4 whic a_mxture of olj gomerl C hat es. The
unexpect ed resﬁﬁ%“é’ﬁgg&bd‘q RERAER LR RARRASF It Be akd dpRtrrich

(blend 3) had m@wwﬂdaﬂwwismsceﬁp&mdauy ofr,omheommatﬂinye
blends 1, 2 ancL_ iow mo?.ezgli ¥ hos hateeguv:\;/x?l entmol cshliar welght gbt ?' ned
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obtai ned W th iR GAPASI Hb9RcANak Wi GUEN &N Sl2MAlehst about 2300,

providing that the molecular weights do not overlap each
other. _

2. The composition of claim 1 wherein the low molecular
weight phosphate has a molecular weight of about 500 to
about 2000.

3. The compositidon of claim 1 wherein the high
molecular weight phosphate has a molecular weight of
about 2300 to about 11,000. S
4. The composition of claim 1 wherein the £lame
retardant consists essentially of about 10 to 90 weight
% of the low 'molecular weight  phosphate and,
correspondingly, about 90 to 10 weight % of the high
molecular weight phosphate based  on the total weight of
the phosphate flame retardant. ’ ’

5. _ The compositions of claim 1 wherein the
thermoplastic resin is selected from the group consiséing
of aromatic polycarbonates, polyphenylene ethers,
polyalkylene terephthates, polyethe:_:imid.es,
polyetherimide esters, .polyamides, styrene containing
polymers and blends thereof.

6 * The composition of claim 5 wherein the thermoplastic
resin is an admixture of an aromatic polycarbonate and a

styrene containing polymer.



bl.end 2 of Table 2. Al so flame retardant m gration. 20 (juicing) was

noti ceably |l acking fromthe conposition of this invention.

In addition to the polynmers enployed in these Examples, _the other
pol ymers disclosed herein will produce equi vaI ults to those
obtained with the 25 pol yners of Exanple 1 and 2. wuj_m@ I,E
variations - of this invention will .be suggested. | n
the art, in view of the above di scl osure, any such vari at i ons are

i ntended to be within t he scope ofqphe cl ai ns appended hereto.

What is clained is: 1. A noldable flame retardant thernoplastic resin
conmposi tion conprising I n adm xture a nol dapl e the | astic resin
and a suffici efft - anptit SARRPHILiRR Pét SHadms t‘f}“?"e??c}é ht%é“@ﬁ'ﬁ‘ﬂ&é'?ﬁt&ﬁ
flame retar dantré\biﬁh:l.é|aﬂ&dﬁﬁ\ﬁﬁélto£3@§doﬂly@hﬁ@ﬂmnéa|éqhdﬁ relsin and
conbi nati on, W, ngl ecul a{_mg g ggate havi ng a nol ecul ar wei ght of at.

| east about 500 a HBAChoPRENFE¥ *RRPyht phosphate having a nol ecul ar
wei ght of at | east abbetcEGidyipiovicd kdatimal ¢omsistinglersendiigily ¢f not
over | ap each of bfoue27s dHCEQTRP) WETLIN €!dH Brie WD 1ML 1P Yenin

nol ecul ar wei ght phosphat e as a nol ar wei g of about” 500 t bout
2000. 3. The ®8BRpo3PEFePPORAingly; MbaumRs &°n abPHé 3hvghg%|°eaﬁ &he
wei ght phosphat e1hme gefRkagkar wei ght of about 2300 to _about_ 11, 000.

9 . The composition of claim 1 wherein the low molecular
weight phosphate is of the following formula:

R— (O)m — lP—- ol %o th Ok Ry
(©)] m ' ((?) m a
l
Ra Rj3

Wherein R1, R2, R3 and 'R4 are independent:ly selected from
the group consisting of an aryl or an alkyaryl group; X
is an arylene group; m is an integer of from 0 and 1; n
is an integer of from 1 to 5; and P is phosphorous.

10 . The composition of claim 9 wherein the high
molecular weight phosphate is of the same formula and n
is an integer of from 6 to 35.
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* The conposition of claim 1 wherein the flanme retardant consists
~essent|ally of about 10 to 90 weight % of the |ow nolecular weight
phosphate and, correspondingly, about 90 to 10 wei ght % of the high
nmol ecul ar meight phosphat e based on the total weight of the phosphate fl ane
retardant. 5. The conpositions of claim 1 wherein t he
thernopl astic resin is selected fromthe group consisting of aromatic
pol ycar bonat es, pol yphenyl ene ethers,.gﬁlyalkylene t er epht hat es,
pol yet heri m des, polyetherim de esters, polyam des, styrene containing

pol ymers and bl ends thereof. 6. The conposition of claim5 wherein the

t hernopl astic rgﬁbgpgngnF@ﬂﬁgxkgﬁgRgﬁN@nnganklc pol ycarbonate and a
styrene cont ai ni ng pol yner. 12 7.

The conposition of claim5 wherein the thernoplastic resin is an adm xture
-of a pol yphenyl ene ether resin and a hi t polystyrene. 8 The
conmposi tion of claim1 consisting esseftd3 f about 75 to about 97

wei ght % of the therﬂnpfaambc resardauod, muh&ﬂﬂpon&hngbpplabbmt 2besin about
3 weight % of t h f m rein
t he | ow nol ecul Igr% Io?g%tl%p osp atset:iin o?ér ﬁe%?%%&&hge?'g %IB h andg

lame retardant consiating of a comb:l.nat:Lon cf a low

-5 molecular weight phosphate having a molecular weight of

about 500 to about 2000 and a high molecular weight

phosphate having a molecular weight of about 2300 to

about 11,000 and to articles molded therewith. The

composition has a high heat deflection temperature, good

10 . impact resistance, excellent flame retardancy and good
flow for easier processing.
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to 5; and P is phosphorous. 10. The conposition of claim

hi gh nol ecul ar wei ght.phosphate is of the sane fornula and n IS an I nt eger
of from®6 to 35. 11. The conposition of claim 10 wherein X is derived from
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7. The composition of claim 5 wherein the thermoplastic
resin is an admixture of a polyphenylene ether resin and
a high impaqt polystyrene.

8 . The composition of claim 1 consisting essentially of
about 75 to about 97 weight % of the thermoplastic resin

and, correspondingly, about 25 to about 3 weight % of the
flame retardant.

9 . The composition of claim 1 wherein the low molecular

weight phosphate is of the following formula:

R——(Ohn—-r—-O——— X—-O—#ﬂ—-«nn R4
O)m ((?) m a
l |
Ry R3

Wherein R1, R2, R3 and R4 are independently selected from
the group consisting of an aryl or an alkyaryl group; X
is an arylene group; m is an integer of from 0 and 1; n
is an integer of from 1 to 5; and P is phosphorous.

10 . The composition of claim 9 wherein the high

molecular weight phosphate is of the same formula and n
is an integer of from 6 to 35.

11. The composition of:claim'lo'wherein X is derived

from bisphenol-a.
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