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FLAVE RETARDANT POLYMER BLENDS BACKGROUND OF THE | NVENTI ON ,
This invention wel#sxsr t 0 pol yner bl ends, and nore p arcirrussd/anisy t o
bl ends having flame retardant properties. 5 | mpr ovenent
of the fire resistant properties of polyners1. has | ong been a goal

of pol ymer conpounders. Fire resistance is typically eval uated by
the UL-94 test of Underwiters fdLalfe REPARPANT POLYMEEGBIEWDS ocedur e D3801).
In this test, the desirable V-0 rating is given to polynmers of

whi ch speci nens do not burn with flam ng conbustion 10 for nore than 10
seconds after application of a test flanme, and speci nrens do not bum
with flanm ng conbust i RACKGRGUND IGF EXE #$MENGION 50 seconds upon 10

fl ame applications to each of 5 specinens; i.e., t he "fl ame-out

{/ | me” f?r sai dfsarr:pl es is not %%%@htiérﬂ%té@tlosﬁﬁ)gﬁ%i%nds, andx}nlore
arous types of chenical. conpoynds, may. be enmplo 'as flane
retardancy additi ves.pﬁ@aﬁ@ﬁwsﬁgﬁaggﬁ%éﬁaﬁ%@ properties. osneci al | y

brom nat ed conpounds, which often nust be used in .conbi nation with
anti nony conmpound$ such as ant impeyement® thedire segistant propertigsd pplymess based

conpounds. Such addi tﬂné@l&n?'b@e@ﬁtg@alcﬁﬁﬁiyﬁw\é?dorhﬂounders. Fire ¢o¥itantatison with

anti-drip agents suc I I S, . . It is
desirable in sone i n&gﬁébsgf%&agﬁgg{}e@f? e|s€%fl lg/nde%gnters L?S?%ag%q%st e- based
conmpounds. Often, hovéSTM prasedured3ge 1)y it tepte iegfesirable V-0 rating s givemounds

nust be -present to affoqdilrhére of ABRE $PEIMERYEE BoBurn with flamirlg cdffbusesMr dancy.

Thus, commer ¢i al A ey ke B EN5eF bDSicton of a test G, Bh" | " PO YTEr S
specimens do not bumn with flaming combustion for a time exceeding

50 seconds upon 10 flame applications to each of 5 specimens; i.e.,

the “flame-out time” for said samples is not greater than 50 seconds.

Various types of chemical compounds may be employed
15 as flame retardancy additives. They include halogenated and
especially brominated compounds, which often must be used in
combination with antimony compounds such as antimony trioxide, and
phosphate-based compounds. Such additives are often employed in
combination with anti-drip agents such as fluorocarbon polymers.

20 it is desirable in some instances to employ exclusively
phosphate-based compounds. Often, however, very large quantities of
such compounds must be present to afford the necessary degree of
flame retardancy. Thus, commercial blends of polyphenylene ethers
and olefin polymers may require a level of phosphate-based

25 compound above 20 phr (parts by weight per 100 parts of resins). In
the case of blends of polycarbonates with alkenylaromatic copolymers
(e.g., copolymers of styrene, acrylonitrile and butadiene), a level of
phosphate-based compound above 5 phr is typical.




125 conpound above 20 phr (parts by weight per 100 parts of resins). In
‘#t he case of bl ends of polycarbonates with al kenyl aronmati c copol yners
#(e.qg., copolymers of styrene, acrylonitrile and butadiene), a |evel of

g phosphat e- basewoewsgseound above 5 phr is typical. WO re3/us89%708418
& PCT/ US99/ 03418 -2-

The use of organoclays in conbination wth _fl ane r et ar dancy
haddi tives has been disclosed. For the nost part, the addi tives

enpl oyed are hal ogen- based. t 82,866, for
fexanpl e, discloses copol yest erhe use5°f Oéqanoclax%m co(%nﬁatfo?i’lvgim%ﬁﬂés

retardancy i nprover $etardgdRy pAditivashastbeen dfsc'osédb?%ﬁhﬁ@%bm%ﬁi and

antinony trioxide; adéiioys éiﬁﬁloﬁ/é@dremé!égen based. quat ernary anmoniumsalt is
iPerrpI oyed as an anti-drip agent. British Patent 1,114,174 di scI oses

1bl ends of such polynmers as p y é fi
polynmers with fl arre ret ar dan&%gé}e?'?ﬁssz 8wﬁl foHB%rﬁ@E 8]?5]8%956(-%,&?@ §

fphosphat e- based, 3 an@la§tQjaers santaining as flame t%@rdéncwﬁmrweé%la@pw@aagn eht i | - dr| p

jgagents. According ta Hromineesyinpound andﬁﬂﬁmahyﬁmidbcablwmnd%d@& pol yesters

17 combi nat i on i« nSuatenity ammoryym Bl isUind3ioddh &) a0k B3 Hrign s 01"
organi cal |y nodifi efaterg 1, 111éy1e?|461!}5°§lsle$ @fﬁnés obpyah m*yfbﬂérﬁﬁ@qlmﬂvmsch t he
nodi fied clay is us dlyaﬁrre’rhes and olefm éﬂ%éwmh&l%ﬁ%ﬂbiareérﬂ adHBedO§MER N

| Slrpoan pat et 18P0 el ilegor g PRt ese aebaigapeall ool osos T "
& conbi nati ons of a péﬂ%‘sﬂ@ﬂiﬁedCM$@g@ﬁﬁﬂél agaqts. Acagtding & Eumasan an
4 organocl ay, an anti pamyt aypikatici3zedy, pelyegzarsbmay be made m{e/mmanThl S

oo o i e S R Grronain Ao 1
; antimony or phosphorus compound and an organically modified

15 layered silicate. Similar blends in which the modified clay is used as a

, “drip suppressant” are disclosed in European patent application

-E 239,986.

Copending, commonly owned application Serial No.

' 08/950,092 discloses combinations of a polyester, a halogenated

20 flame retardant, an organoclay, an antimony oxide and a fluorocarbon
polymer. This combination of additives is described as enabling a
decrease in the amounts of halogenated flame retardant and antimony
oxide employed.

The aforementioned prior art does not appear to suggest
25 an improved flame retardancy regime applicable to polymer blends.
Moreover, it is in no way relevant to the exclusive use of
phosphate-based flame retardants and does not point out any possible
synergists therefor.

SUMMARY OF THE INVENTION

, 30 The present invention is based on the discovery that
' organoclays may be emplioyed as synergists with phosphate-based
flame retardant additives in polymer blends, whereby the levels of




| oxi de enpl oyed. The aforenentioned prior art does not
appear to suggest 25 an inproved flane retardancy regine applicable to

- pol ymer bl ends. Moreover, it is in no way relevant to_t usi ve
| use of wphbosymt e- based fl ane retardants and does notpgﬁgﬁ?/&gﬁ% any
- possi ble synergi sts therefor. SUMVARY OF THE | NVENTI ON 30
i The present invention is based on the disce8ery that or ganocl ays may
- be enpl oyed as synergists with phosphat e-based flame retardant

addi tives in pol ynesudh sdditives\wh saidiijerids endyeheesubstantially decreased. The
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4 . ) . Ve
such additives in sali gé%f éfntgg oﬁ%%/not():?’{s‘su%%ttsémn%lygﬁa? aé\(tai&drngaasqgat', ltThe
function of the orgaftaiuiprmg afynergistipicompination with thephosphglemhased
?ft ual | ytfotr]I rrsta syﬂ@geirahf@mmlbfew}dlo\?errkva othﬁuamﬁﬁisab@eshprlwdd. Ollt y
ame retardan ere wer, | e e npl oyed.
5 has further been %‘%%ﬁ‘d*%ﬁhg?e‘? ﬁ)u@é?T%?%cﬁa@h%}g&%ﬁ:%%%ﬁgﬁ@et he
i nvention, the presioventia, the presence of didoipsripen PSIVIMErs istdnesessaly and

even di sadvant ageoUgyey MsEdvaintdhednb ¥iMBE SudfpolfiRBisafisy §6@tadd fidtiame
retardant properties_ of, the bl

; nd. The invention
¢+ i ncludes conpositi ofﬁa’IdPB fPP%&eﬁﬁﬂhﬁ(ﬂlﬁﬂd- 10 conpounds and conpri sing
: the followi ng and any reaction products t her eof : .

. (A a major anpunt of a firstTherBysmighinplydes cempasitions free from antimony

i 10 compounds and comprising the following and any reaction products

thereof:

(A) a major amount of a first thermoplastic resin;

(B) a minor amount of at least one second thermoplastic
resin, said minor amount being in the range of about 3-45% by weight
15 based on components A and B;

(C) at least one phosphate-based organic compound as
the sole flame retardant agent or agents; and

o <+

(D) at least one organoclay,;

the proportions of components C and D being effective to
_ 20 produce a V-0 rating in the UL-94 test or reduce average flame-out
i time by at least 10%.

DETAILED DESCRIPTION; PREFERRED EMBODIMENTS

it has not been determined and is immaterial to the
invention whether the components of the compositions of the invention
25 undergo chemical interaction to form other materials. Therefore, the
invention is directed to said compositions whether or not any chemical
interaction has taken place. That is, the invention includes both
compositions comprising said components and compositions
comprising reaction products thereof,



(B) a mnor amount of at |east one second thernoplastic resin,

said m nor anount being in the range of about 3-45% by wei ght 15 Dbased
on conponents A and B; (C at |east one ,
phosphat e- bas@gh wigani ¢ conpound as t he sol e fl anePCERUSPMAMM agent
or agents; and (D) at | east one organocl ay;
t he proportions of conponents C and D being gffective to 20 produce a
W V-0 rating in the UL-94 test or reduce average flame-out time by at
" least 10% DETAI LED T QN S
- I't has not been determ ned angﬁﬁb%%qgggféggﬁggaﬁwggkg@fnvention

whet her the conponerth@mgplastie resinpbisiibteoded bat said resinaditierdrom eagh  under go
| chem tcal i nt e& acti ?fbéh@r if @frﬂ%t@?é!@hitm._ Q5] cﬂna;hmn'éﬂﬁl\ﬁia‘yrbbat hévAopolymer |
{ invention is directed {o sai 0si tions her .an e ca
i nteraction has takearpdlp‘f"%%ne’?ﬁgtgp ‘?°§’,°}Ym-?é c?Wﬁﬁf§8ﬁ§tH%?ﬂW§§¥%®Fﬁm°
i conposi tions conpyi dhese efxampanepbA émeembinatiarowifoether griistural units. Most

conprising reaction gipadneweverhedhsdnents A and B dRtaR tctaififtterent structural
PCT/ US99/ 03418 ren

Conponents A and B a‘frﬁ.tsa first and a second t her nopl astic resin.
# It is intended that said resins differ from each ) other in
structural units. Thus, conpohb@chaniealstastuienetbpsesingeonstituting  and

{c (r)\ npone ][lt B a copol yeBriponefTe'A ahd 8 &b hieténtical, subjeétdo itl@étfdvé %_liptﬁl@tiol\r/\t.) 5
| of'ten, hovever . 1o iot afaHah AR Bhadspllotboliinaf® et ltdvecy or o
; thermoplastic resins are olefin polymers stich as polyethylene and
polypropylene; polymers of ethylenically unsaturated carboxylic acids
and their functional derivatives, including acrylic polymers such as
poly(atkyl acrylates), poly(alkyl methacrylates), polyacrylamides,
15  polyacrylonitrile and polyacrylic acid; alkenylaromatic polymers such
as polystyrene; diene polymers such as polybutadiene and
polyisoprene; polyamides such as nylon-6 and nylon-86; polyesters
such as poly(ethylene terephthalate) and poly(butylene terephthalate);
polycarbonates such as bisphenol A polycarbonate; and polyarylene
20 ethers such as poly(2,6-dimethyl-1,4-phenylene ether) and copoly(2,6-
dimethyl-1,4-phenylene ether)-(2,3,6-trimethyl-1,4-phenylene ether).
Both homopolymers and copolymers are included, and the tatter may
be of the random, block or graft type. Thus, for example, suitable
polystyrenes include homopolymers and copolymers. The latter
25 embraces high impact polystyrene (HIPS), a genus rubber-modified
polystyrenes comprising blends and grafts wherein the rubberis a
polybutadiene or a rubbery copolymer of about 70-98% styrene and
2-30% diene monomer.

The blend of components A and B may be compatible,
30 incompatible or chemically or physically compatibilized by known
methods. It is often preferred that component B be a commercially
conventional adjuvant to component A, such as an impact modifier
therefor or a second component of a commercial polymer blend,



units. The chem cal structures of the resins

constituting conponents A and B are not critical, subject to the
above stipul ati on. 10 Both addition and condensati on q&# &é¥ﬂge X

i ncl uded. 1| |websasrsne t hernopl astic resins are olefin polyners
such as pol yet hyl ene and pol ypropyl ene; polynmers of ethylenically
unsat urated carboxylic acids and tHheir functional derivatives,

i ncludi ng acrylic polyners such as pol y(al kyl acryl ates),

pol y(al kyl nethacryl ates), p&oyaanyparpodes the prefetied pobinyerdigadsrdreril e and
pol yacrylic acid; ahkenyt gél}%fggféng%%'??re%pééﬂé‘t@mh hqmo-an%s polystyrene;

di ene pol yners such as poly I ene and yl soprene; pol yam des
such as nyl on-6 andceBPIVSHIBRLS ipeiHgieg hamepolystyrene an ﬁ@ﬁe'l?s"?ﬂ?l'm%ﬁ hyl ene

t erepht hal at e) and with dieherybiesre(d.g1 Bightirpactpelystyrenes), and thiggeystar bonat es

SOl y(2 6 di ot hyl - %0394%6%{4%%2*%&95@5 oBR IOt M ke RS Such 2o
di net hyl - 1, 4- phenyl @qrepmqﬁ\éB)comnse%a leaﬁ@nﬁyppq TBheBsPerialhethese ) |
Bot h honopol yners ahdutﬂap@bdmﬁﬁ&sadr% drmerd d8fenedtholyfiers dith aliphaal

be of th d bl
ol yst yrenes i nal ucdSfsn i (et € 4RGrdiitfe dltlneriifinfs P ABs™)2
enbraces hi gh i npactoRshimersyr é\ﬁ@OPW$!E)ene%1béB¢ﬁﬁ;Wﬁm%wafh@’mtﬁ$ ae

pol ystyrenes Cowflﬁéqg&nhyﬁﬂﬂ&re%rdﬂm&p%l Vieey end\styfeRelddBAditriles a
pol ybut adi ene or a éop lﬁf?né/r copol ynmer of about 70-98% styrene and

2- 30% di ene nononer- The bl end of conponents A and
B nay be conpati bl e, 30 inconpatible or chemcally or physicall
conpati bilized by known Compongptie may hetaf\ysm&fot'@?@'ﬁlp@%ﬁ msf

conponent B be a cosmganieicahippund(s) which pesideciaimenietdrdatjprysettied. @yconponent
Bmach, 5 an | MhacknEBiidé-Sased is ppapi A FgHCEoboth @i MAnG ARABF™ Of 2

comerci al pol
1 PCT/ US99/ 03418 Y{5" ona phosphate (PO.) group. - 5-

Suitable phosphate-based compounds include triary!
monophosphates such as tricresyl phosphate. The preferred
phosphate-based compounds, however, are the aryl diphosphates.
They include compounds of the formula

20 (A'0),P({O)O]AOP{ONOA)OLA',

wherein each A’ is independently a monovalent C .2 aromatic radical,
each A?is a divalent Cs. aromatic radical and n is 0-5 and preferably
1. Said aromatic radicals may be hydrocarbon or substituted
hydrocarben radicals, with hydrocarbon radicals being preferred. The

25 term “aromatic” embraces monocyclic and polycyclic fused- and
linked-ring radicals, including alkylaromatic radicals such as
methylphenyl, dimethylpheny! and 2,2-bis{4-phenylene)propane; i.e.,
the radical derived trom bisphenol A,

Examples of suitable aryl diphosphates include
30 hydroquinone bis(diphenyl phosphate}, resorcinol bis(diphenyl
phosphate}, bisphenol A bis(dipheny! phosphate) and resorcinol
bis(di-2,6-xylyl phosphate). The preferred diphosphates are generally



For many purposes, the preferred pol yner blends are t hose of

pol yphenyl ene ethers, especially with hono- and copol ystyrenes

i ncl udi ng honopol ystyrene and styrene copol yners wi t h di ene rubbers
(e.g., high | fl..p0l ystyrenes), and those of 5 pol ycREPUSRIOEE The
pol ycar bonat e enés i ncl ude those in which conponent B conpri ses
at | east one copol ystyrene, especially those In which it conprises
one or nore styrene copolynmers with aliphatic dienes and nitriles
(e.g., acrylonitri : rs). The
copol ystyrenes bl el}'\%edg%'%é(ggﬁe@é%ég%g}ag% dﬁ?@'sPheE@AP%@?nge%Wy m xt ur es
of ABS copol yners &h esphale)ene- acryl onitrile copol yners.

Conmponent C may be any one or nore phosphat e-based organic

conpound(s) which provide flGompsrainaCdattie suleflambiretardaByagent in the

0'3203 Eggtp ﬁa?gs?gq eém??&%nsa& tRE $¥Bhfiorf: HHRE Hihaiogiraldy fithflerd BaRE 15

phosphat e- based coWﬁé@nﬁ ncl ude triaryl nonophosphat es such as
tricresyl phosphate. The preferred phosphat e- based conpounds,
however, are the aryl di phosQoatpeaentD is at leasTbrg organbeide Asouseaunds of the

formul a 20 herein, "onigagfcla t{mEér{Ja layered cla Y)?@él@'aﬂsﬂ?c%@clﬂer r]is

i ndependent|ly a nonova ch Alerr] is

ar.oma
a divalent Clerr] Spdvag FW@&GY%JSF “'&Fﬁfaha'?%'”d" ?f&a'BFé‘M‘F‘%‘ﬁXP"e 1.
Sai d aromatic radi baésschayically ingorporasd)@ndingrilg bl &in éxehange and

hydrocar bon 1 aghCakspediil LA HALER, RnRShAG BRRe! [ed. The 25

term"aromatic" races "nonoc I C an

| i nked-ring radi caFSmPPyRds,Hius awwm'ﬁfﬁmaée RT3 PRlyRAMeaium
net hyl phenyl, di mechydnsherhlasandethyotecidmmbaiuy @we) propane; i.e.,

t he radi cal der| veg‘ ,Q,r&&es'ci ﬁggbmﬁh 20 . . Exanpl es of

suitabl e aryl diphospha hydrqu|none bi s(di phenyl

phosphat ) . 1 esorcinol o1 (A BNE jyerac mine I FRIBE Fhoirfes BHE I o v

The preferred dBphomptraosionites lbje msogidsgible to employ minerals of the illite
group, including hydromicas, phengite, brammaliite, glaucomite,
cejadonite and the like. Often, the preferred layered minerals include
those often referred to as 2:1 layered silicate minerals, including
muscovite, vermmiculite, saponite, hectorite and montmorillonite, the

20 latter often being most preferred. The layered minerals may be

synthetically produced, but most often they are naturally occurring and
commercially available. A detailed description of suitable layered
minerals can be found in US Patent 5,530,052, the disclosure of which
is incorporated by reference herein.

25 Suitable specific commercially available or easily
prepared organoclays which are illustrative of those which may be
employed include CLAYTONE HY, a montmorillonite cation
exchanged with dimethyldi(hydrogenated tallow)ammonium ion
available from Southem Clay Products, and montmoriflonite cation

30 exchanged with such ions as dodecylammonium,
trimethyldodecylammonium, N,N'-didodecylimidazolium, N,N'-
ditetradecylbenzimidazolium or methylbis(hydroxyethyl)-
(hydrogenated talfow)ammonium.
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resorcinol bis(di phenyl phosphate) and bi sphenol A bis(diphenyl

phosphat e) . Conponent C is the sole f|anme retardant
agent in the WwO9%M4374onpositions of the invention. Thus, noPFEPPYEIHAEed-
flame retardants 5 are present. Conponent D is
at | east one organoclay. As used hergi-n, "organocl ay" neans a

| ayered clay, usually a silicate clay, derived froma | ayered
‘mneral and in which organi c NMpelohesifion€of this inventiiemay cbataircal |y

'incorporated or di nar, XC n es ation
exchange w th organi @A%Hggrgﬂ%}]gfv?nh@ﬁﬁfly%epblendslg%%ﬁ?ﬂ@gés L"{‘%L}g?r ative
organi ¢ ions are nonprovisadhataioantimeny gempounds are@mplayed asaciitives.

trimet hyl dodecyl amTUBbRH’BI@Eanwes lnc!udé\‘aml-dﬁ';b Q?éi’ﬁ@)éidﬂ‘ﬂzgl%zfﬂiéré'm

Il'lustrative layered m ne he kaol.ini

ot 2 e 2% B o A S GoRth AsyAlBRen S opd maLreledse o
group, including hydagerntedSincethesgateewelbkrawralhitiie &, togyawit oot be dealt

cej adonite and the | WJsgin &thfRereli’e Preferred layered mnerals include
those often referred to as 2:1 layered silicate mnerals, includi ng

muscovite, vermculite, saponit.e, ﬂheCt? tm)rl I Lonite 20
latter often being nost prefedt88 eﬂ'ﬁ'@?’%@f’é’&"\%ﬂ GRmpon en

isynt hetical | y producéds alpatyphesyiens ether, ahéyswmlmmreeadmpmusns ag and
commer ci al |y avaib abpsiymér 8edrd mfior@ee‘i@nérﬁéawrﬁneétu@w&raak&né@woed

m neral s can be found in US sur e

|
i's incorporated by r SPTRPARIL glpéqﬁqnt at re!fgve%y tow 16vels %ﬁat%ap §B%é’“spe0| fic
commer ci al |y avai | abpelymerssratibeyemployed as gntiegripragénts: §prefetrags whi ch are

jillustrative of thosgmpbkisdentBbthBSnvention, therefore, is polyphenylene ether blends

| wherein the level of component C is less than 20 parts by weight per

15 100 parts of the combination of components A and B (phr), said blends
being free from fluorocarbon polymers. The presence of such
polymers in these blends may result in degradation of flame retardant
properties, as exemplified by UL-94 rating, flame-out time or both.

The proportions of components in the compositions of
20 the invention are subject to wide variation. Component A is present in
major amount with respect to the combination of components A and B,
with component B comprising about 3-45% and preferably about
! ' 5-40% by weight of said combination.

Components C and D are present in amounts effective to
25 produce a V-0 rating in the UL-94 test or reduce average flame-out
time by at least 10%. This amount will vary with the identities of
components A and B.

When component A is a polyphenylene ether, and
especially when component B is an addition polymer of one or more
30 ethylenically unsaturated monomers, the proportion of component C is
most often in the range of 10-25 and preferably 15-20 phr. At levels
higher than 20 phr, it is frequently unnecessary to employ component
D to obtain acceptable flame retardancy; below 15 phr, it may be




enpl oyed include CLAYTONE HY, a nontnorillonite cation exchanged

wi t h di net hyl di (hydrogenated tall ow) ammoni um i on avai | able from
Southern Clay Products, and nontnoriflonite cation 30 exchanged with .
such ions as grs@gEy¥samoni um tri met hyl dodecyl ammoprBQIyS99/03418
{ NN -di dodecylimdazolium N, N - di tetradecyl benzi m dazol i um or

nmet hyl bi s( hydr oxyet hyl ) - (hydr ogenatgad tal | ow) anmoni um WO
99/ 43747
$ET/ us99/ 0'3t4'18 f impossible to prtoyide the desired balance of flame retardan&;and I

e conpositions o i nvention nay n n enti ona
additives for pol ym?&h IPEYFE ‘e&e"gﬂéﬂnﬁ“[‘%‘a‘%,%*%“?%”{aﬂ‘éCg'%]b' provi so that
no anti nony conpounds are enployed as additives. Sui tabl e additives

linclude anti-drip agents, st dpiPolygamenalejhiendssespecially with gdditiens dyes,
jantistatic agents, Qoysies bf gthyleioall WsatiatedPiohometss &fecproportion of agent s.

1 Since these are | i, t t., ot h ] W th
in detail herei n\.ge com%}qgnt Cls t{)ﬁcﬁfy in the f%g%“g‘ %@pg%@%gﬁgz?érf%@bfyg
conposi tions in whi i phenksavesiavels may afford litle ot npdrpgiielaydancy evemisy | and
fespecially where COW@P@Qén& dfcofhpondft D,RHdHIGHer Rive82Pe QRndBRESary and
ethylenically unsatura ed.nbnﬁ?r}aerfieggnﬁ tDcorrponent Cis present at
frelatively | ow | evel88Y PIYMZE [RRF Phgnponent L. pol ymers not be enpl oyed
as anti-drip agents. A preferred enbodi ment of the inventijon,
therefore, is pol yphenyl ene efisgensially@gvantagecus to,prapley sompangmtbin of

gconponent C is 4@ss théamodit gd@0BS0.Bphvavith tighest leveisHifordifiPnp atvantage t he

combi nat fon of cOMDYEIYSn Solfindl LBlksing latle iEALRey ancioy gecPBHAY 1 €
from fl uorocarbon polyners. € presence suc . polyners'in these
bl ends may result i RNY&glYaaRENEA RSEseNt Kntbe bliandr Bygnrwithin this range 6@et | es, as

exenpl fied by UL- 94 vanhbilig of éffettivemass i$ howrdppartisulanly at bordertine levels of
The proportions of GRERAREANES THsb LREPITAS ahicBRSoWever, easily determine

15  effective levels via simple experimentation.

In biends in which a ﬂuorgcarbon polymer, most often
polytetrafiuoroethylena (PTFE), is employed as an anti-drip agent, it is
generally employed in the range of about 0.1-0.5 phr.

The compositions of this invention may be prepared by
20 conventional blending techniques for thermoplastic resins, These may
include solution blending and melt blending. Melt blending, especially
by methods suitabte for continuous operation such as extrusion, is
often preferred.

The invention is illustrated by the following examples. All
25 parts and percentages are by weight. Molecular weights are weight
average and were determined by gel permeation chromatography.
Intrinsic viscosities were determined in chloroform at 25 °C. UL-94

tests were conducted on 1/16” (1.6 mm) specimens.

EXAMPLE 1

30 A series of experiments was conducted on blends of
64.32 parts of a poly(2,6-dimethyl-1,4-phenylene ether) having an




20 the invention are subject to wide variation. Conponent Ais present in
maj or amount W th respect to the combination of conmponents A and B,
wi th conponent B conprising about 3-45% and preferably aboytyiisegnzars 5- 40%

by wei ght ofweasubrelonbi nati on. Conmponents C and Dare
present in amounts effective to 25 produce a V-0 rating in the UL-94
test or reduce average fl ane-out t8me by at least 10% This anount
will vary with the identities of conponents A and B.

When conponent A iistrinsicoisgpsityngfl Gedfiedidg; 136168 parts of a HIPS hayingei al | y when
component B is an %b&:hpwe@ﬂ{mﬁé ré?igeca?%erooarys@ 00038 rubBieP LbABHESH | Y

unsat ur at ed nononer s lon-o onent often

in the range of 101%§%aﬁfﬂﬂ’ %)F’@R@P‘A{B’Pqpxl‘ﬁ 22%3arﬂ/1°m1n,|%%l>'§f°f h| gher
than 20 phr, it i scérvesiiohal aditivesdatsding gtabilizenpinpactmotiiiesdnd mold Dto

obtai n accept ab%/\g @é‘%}%?{ﬂ%’g@{ 838 BHr of &'t 09 polltetfEiioRBthylene)

PCT/ US99/ 03418

i npossi bl e to provA59%ef ashireraiagniionitdle capolymgneomRisiNGA e sharRe
ot her I pr opgrt i es guﬁt‘s(“M'FE tilétﬂi"),llaﬂd Oért@.wmﬁp@ﬁbﬁs 61 resstcifol bts(dlphenyl f
et hyl et cal Ty unsaPurRnas REREREade. ioiss, 15 ds dftat 20 phr. The BenET IS 0
is typically in theeredHgrared bymixieg Qlel‘Epf&ﬁt!lemséﬂéﬁmsyhdmlxer and 11 phr.
Lower levels nuy agktamihg attédwperaturmnfthamgeaifaedmeycwwm-mm twin t he

presence of corrpong %V%&‘?Fgegﬁ\gw%h r%Yaq{n% Aléws. ﬂ@?a%%&r%%a?{gg?gpaénerm o

mnimze the effec
advant ageous to e 9' d@bmwa@reqmred to produce a V-0 rating in the UL-84

- test,

Similar blends containing 21.26 phr of the diphosphate
15  were prepared, both containing and not containing the PTFE and
CLAYTONE HY organoclay. UL-94 test results and average flame-out
times for 5 sets of 5 test specimens each (FOT) were dstermined and
the results are listed in TABLE I.

TABLE {

Entry 1 2 3 4

Organoclay, 0 0 [ 050(050
phr

PTFEDblend, | 0.15] O ]0.15] O
phr

UL-94 rating | V-0 | V-0 | V-0 | V-0

FOT,sec [ 22.0]1289123.3;21.2

FOT % - - - 1266
decrease
20 It is apparent from a comparison of entries 2 and 4 with

entries 1 and 3 that at this level of diphosphate, the presence of PTFE
blend produces an improvement in FOT. The presence of organoclay
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t he amount of 0.08-0.6 phr,

wi t h hi gher

| evel s affordi ng no advant age

, and even sonetines decreasing flane retardancy and/ or degradi ng

. any pol ycarbonate present

| variability
. conponent C.

howev

effective levels via sinple experinentatiqng.

bl ends in which a fluorocarbon pol yner,
* pol ytetrafl uoroet hy&ggﬁ%

general ly enployed i'n

er,

nost often

Qgt-rpigwr%!éa! %ﬁecg E)Fgm__%ypggi&%e %PS?:?E erthiéd2 ARG a4 it is

e

easily determ ne

in the blend. Even within this range sone _
o‘t?! @;f‘ﬁg_{(i veness is noted, particularly at bor deriusyp®3sidvel s of
RIZE'Skilled in the art can,

15
In

The conpositions of akthhas abpasficial affert whea MiREisbgen entiesh and@hvent i onal

bl endi ng t echni ques_f

often preferred.

fol I owi ng exanplgs. 44
Mol ecul ar wei ghts are

(1.6 nm) specinens.

t her
sol ution bl endi ng aﬁﬁxm'-tE%

met hods suitable for continuous operation such as extrusion,

nopl asti c resins.
| endi ng. Melt bl ending,

Th

ese nay

especially

i's

i ncl ude
by

Blends similar to tHose iohExamplen, byt dohtairdhg at ed by t he

\%@ihé ﬁf?cﬁph&?)ﬁét%
permeat i on chr omat oBVap Yy TABLE It
in chloroformat 25 [err]C UL-94

average an
Intrinsic viscosities were determ ned

wer e

, RBFe HBp &8 LAd St ThB Yo itk QR -

eterm ned by gel

tests were conducted on 1/16"

EXAMPLE 1 TABLE(Q!

A series of

experiments was conduct ed on bl engs of 64. 32 parts of ja
pol y(2, 6-di et hyl -1, 4- phenyggre etherg hdving an 7 B
PCT/ US99/ 03418 WO 99/ 43747 - 9 -
intrinsic viscosity of 0.Ctgasboldy, |35.®8 partg of | a g80°PS|hags0g ja
: pht
PTFE 0.15 0 0.15 0
blend, phr
UL-94 ratin V-1 V-0/V-1 V-1 V-0
FOT, sec 40.9 35.3 35.8 29.6
FOT % -~ - 12.5 16.1
decrease

At this level of diphosphate (bslow 20 phr), the presence
of PTFE causes a degradation of the flame retardant properties of the
blend. This can be seen by comparing Entries 5 and 7 with Entries 6
and 8. The presence of organoclay produces a substantial decrease in
FOT, independent of the presence or absence of PTFE (Entries 7-8
vs. entries 5-6).

EXAMPLE 3

10

15 Blends similar to those of Example 1 but containing
bisphenol A bis(dipheny! phosphate) in the amount of 25.80 phr were

prepared and evaluated. The results are given in TABLE I




g ol ecul ar weight in the range of 210, 000-250, 000, a rubber content of
$£10.3%and a nelt flow index of 2.2-3.19g/10 mn; 5.49 phr of ,
g conventional additives including stabilizers, inpact nodifiers and I d.
£5 release agewossu®ais phr of a blend of 50% pol y(tetraf | ufiTERYTERe)
B and 50% of a styrene-acrylonitrile copolyner conprising 72% styrene

g uni t s(" PTFE bl end"); and various proportionsiof resorcinol bis(diphenyl

¥ phosphate) including 5.32, 10.63, 15.95 and 21.26 phr. The bl ends

§were prepared by mxing the constituents in a Henschel m xer and 10
fextruding at tenperatures in the range of TABLEAB2[ err]C on a 20-mmtw n
gscrew extruder with counterr¢tating scHems. It wag found thatj 21.26 phr
jof the di phosphate was requifed roflucg a Vy@® nat4qg| i gat he UL-94

it est . o'rniér’gppbi :nu'g L,UHE% iTlfg1 21t E%‘phr of the
§di phosphat e 15 were prepag htcopt di nighg {agdonplo Pt ai ni ng the
I PTFE and CLAYTONE HY g?g%ﬁ%c ay. L-940Fes?6§gsu3%§?emd aver age

&f | ame- out times for % setsof—bHtest prLiLITEIFb actr—FOT) were

idet ermi ned and t he resul relligteda4x TABRE | .

§ TABLE | bl;? tfy J fl’ﬂ 2B{3 5014

g O ganocl ay, 0 0 0.50 ¢g—>— phr

IPTFE blend, 0.15 0  0.15 |0 a4 rasi . ; y Aphr

fU-94 rating V-0 V-0 V-0 Wodrating| V-0 | V-0 | V0 8 sec  22.0
§28-9 23.3 21.2 FOT, sec | 3825 #0.5 | 205 | 31.25 26. 6

tdecr ease 20 It s apparent|fromja conpartsgn of entries 2
fand 4 with entries ljangoyghal atL this. | gvep gof sdigohosphate, the

presence of PTFE bl e@ldge,g gees an ipprovenent yn FOJ. The presence
of organocl ay

Again, the benefit provided by the presence of
organoclay is apparent. No substantial effect on flame retardant
properties as a resuit of the presence of PTFE is apparent.

5 EXAMPLE 4
Blends identical to those of Example 3 but containing

19.35 phr of bisphenol A bis{dipheny! phosphate) were prepared and
tested. The results are given in TABLE V.

TABLE IV
Entry 13 14 15 16
Organociay, 0 0 0.50 | 0.50
phr
PTFE 0 0.14 0 0.14
blend, phr

UL-94 rating | V-0 V-1 V-0 V-1

FOT,sec | 40.8 | 579 | 32.6 | 54.0

FOT % - - 20.1 6.7
decrease
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no detrimental effect in the presence of PTFE (entries 2 and 4)
has a benefi ciyah o@fshgct when PTFE is absent (entries 1 and BFT/US99/03418
Blends simlar to those of Exanple 1, but

EXAMPLE 2

cont ai ni ng 5
results are
TABLE | |

Or ganocl ay, 0
PTFE 0. 15

15. 95 phr of diphosphatt_a1

gi ven in TABLE I1. 2

0 AgEarﬁE,_r iﬁ'@ apparegt that the presenge of organo7c=lay phr

resuits in an ibpoyement in fldme retardant properties abdl thatl thephr

UL-94 rating V-1 preselicelds g’TFE déglades thos\é‘p@opertier 3t his level of FOT,
A ]

40. 9 35.3 35. 9.
12.5 16. 1 d?phospﬁate. decr ease

of di phosphate
degradati on of

bel
he

%@Leg), t he presence of PTFE causes
ardant properties of the 10 blend. This can

be seen by conparing Entries 5 and 7 with Entries 6

10

15

20

The blending procedure of Example 1 was employed to
prepare blends comprising about 81.7% of a linear bisphenol A
polycarbonate resin having an intrinsic viscosity of 0.50 dl/g; about
18.3% of a mixture of the following addition copolymers: (1) 45.5% of a
commercially avaitable emulsion polymerized ABS graft copolymer
comprising a discontinuous elastomeric phase (polybutadiene with an
average particle size of about 300 nm) and a rigid thermoplastic phase
(copolymer of 75 pbw styrene and 25 pbw acrylonitrile) and (2) 54.5%
of a styrene-acrylonitrile copolymer (SAN, 75 parts styrene/25 parts
acrylonitrile) having a molecular weight of about 90,000; 9.5 phr of
resorcinol bis(diphenyl phosphate); and 0.4 phr of PTFE blend. There
were immaterial differences in the proportions of polycarbonate and
addition polymers in these blends, but those differences are not
believed to have had any effect on the properties studied. The results
are given in TABLE V.

TABLE V

Entry 17 18 19 20

Organoclay, 0 0.1 0.25 | 0.50
phr

UL-O4rating | V-0 { V-0 | V-0 | V-0

FOT,sec | 275 12225] 31 |36.75

FOT % - 19.0 - -
decrease

The results in TABLE V show that at this level of
diphosphate, only 0.1 phr of organoclay affords an improvement in
flame retardant properties.

has

8

sec

a

and

were prepared and tested. The

At this |evel



and 8. The presence of organocl ay produces a substantial decrease in
FOT, independent of the presence or absence of PTFE (Entries 7-8

VS. entries 5-6). EXAVMPLE 3 15 %’f{i}gﬂ?f’ﬂlfn | ar
to those of BEwengl4a74t but contai ni ng bi sphenol A bi s{di phe
phosphate) in the amount of 25.80 phr were prepared and eval uat ed.
The results are given in TABLE I11. - 1300 99143747
PCT/ US99/ 03418 - 11 -
TABLE 111 EXAMPLE 6 Entry 9 10 11 12
Or ganocl ay, 0 0 0.50 0.50
PTFE -0 0.14 0 BleAds similar to those of Example 5 BUtdth
2'6 24 r23t|5ng31 250 ago& 82>/ polycat%onate, 1q:/c)fdg)uon polymers and JI:ETE SS; 9 32222
decr ease diphosphate wesg preparedranddested.i Thepiesultsoerg diventihe presence
of 5 TABLE VI
TABLE VI
Entry 17 18 19 20

Organoclay, 0 0.1 025 | 0.50
phr

UL-84rating{ V-1 | V-{ V-1 V-1

FOT.sec | 69.75| 61 | 40.25 | 65.75

FOT % - 125 | 42.3 57
decrease

At this level of diphozphate, organoclay proportions from
0.1 to 0.25 phr afforded the desired improvement in flame retardant
properties.

10 EXAMPLE?7

Blends similar to those of Example 5 but comprising
about 82.4% polycarbonate, 17.6% addition polymers and 6.0 phr
diphosphate were prepared and tested. The results are given in
TABLE VI.




organoclay is apparent. No substantial effect on flanme retardant

properties as a result of the presence of PTFE is apparent. 5 EXAVPLE

4 Bl ends identical to those of Exanple 3 but containing

19. 35 phr of bisphspe!l A bis(diphenyl phosphate) were pr epRCHUSHIZ18 '

tested. The resul'ts are given in TABLE I V. TABLE

IV Entry 13 {4 15 16

Or ganocl ay, 0 0 0.50 0. 50 phr

PTFE 0 0.14 0 0.14 bl end, phr

UL-94 rating V-0 V-1 V-0 V-1 FOT, sec 40. 8
57.9 32.6 54.0 FOT % -- 20.1 6.7

decr ease WO 99/ 43747

PCT/ US99/ 03418 TABLE VI 12

Again, it is apparent thatjthe presence of orgaInocI ay results in an

i nprovenent in flane retardantEntyopert2ts|a®@ that23t he 24 presence of

PTFE degrades those properfies at this |eyel of
Organoclay, | 0 0.1 0.25 | 0.50

phr

UL-94 rating | V-1 V-1 V-1 V-1

FOT,sec | 845 | 86,5 | 157.25 | 152.5

FOT% - - - -
decrease

At this fevel of diphosphate, no amount of organoclay
produced an improvement in flame retardant properties.




di phosphat e. 5 EXAMPLE 5 The bl endi ng procedure

of Exanple 1 was enployed to prepare bl ends conprising about 81. 7% of
a linear bisphenol A pol ycarbonate resin having an i n%{é-}/ﬁssg%:ms .
viscosity of Gvd&4aits7g; about . 18.3% of a m xture of t oW ng

. addi tion copolyners: (1) 45.5%of a 10 corrrrerm&l—l—y—aALa,L_Labl_Lerru\Islon

Vel ast omeri ¢ phase (pol ybutadi ene with an aver

pol yneri zed ABS graft copol yner conptif%sing a (i Uous
about 300 nm and a rigid thernoplastic phase ﬁ ﬁ ﬂ ﬂﬂ’"ﬂﬁ pbw
styrene and 25 pbw acryl oni t rWhabis sleimédis: 54. 5% of a
styrene-acrylonitrile copolynmer (SAN, 75 parts styrene/25 parts

eshr cinol by 5( 0 phogyl.ahospiar SrHtsion 1% tRppaktrth b|°2’"§sa‘-’}?1e?];
were i mmat eri al d!of P@%@Hg' a’?%%i[?f&'hﬁr‘aﬂg@w ﬁ#mePmSHFS?EQ Bhat e and

;addition polyners in these blends, but those differences are not

bel i eved to have had any ef f A} adnriotrmennt oba firsbthesmopleslic resine results 20

;are given in TABLE V. TABLE V

Entry 17 18 19 28) a minor amount of a second thegeoplastiayesin, s@id 0. 1
(\)/; (2)5 V%SO .0 5 \/mjnor amount being in e ¥ange of ﬁp&n 3-45% by weight M?fﬁékgf at | ng
136. 75 components AgndB; - 19. o - -

tdecr ease The results in TABLE V show that at this

| evel of di phosphat e, dg}) nt [Bast qrierphokphaterbased arganit fconpsumdhas

inprovenment in L A0RahBlEhARR SRR BE6RS and

(D) at least one organoclay;

10 the proportions of components C and D being effective to
produce a V-0 rating in the UL-94 test or reduce average flame-out
time by at least 10%.

2. A composition according to claim 1 wherein
component C is at least one aryl diphosphate.

3. A composition according to claim 2 wherein the
proportion of component B is about 5-40% of the combination of
components A and B.

4, A composition according to claim 2 wherein the
amount of component D is in the range of 0.08-0.6 parts by weight per

100 parts of the combination of components A and B. (claim deleted)

5. A composition according to claim 4 wherein
component C is resorcinol bis(diphenyl phosphate).

6. A composition according to claim 4 wherein
component C is bisphenol A bis{diphenyl phosphate).

This Sheet Has Been Replaced
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9. A composition according to claim 8 wherein
component A is a poly(2,6-dimethyl-1,4-phenyiene ether).

10. A composition according to claim 8 wherein the
amount of component C is an amount less than 20 parts by weight per
100 parts of the combination of components A and B.

11. A composition according to claim 10 which is free
from fluorocarbon polymers.

12. A composition according to claim 11 wherein
component B is a polymer of one or more sthylenically unsaturated
monomers.

13. A composition according to claim 12 wherein
component B is a homo- or copolystyrene.

14. A composition according to claim 13 wherein
component B is a high impact polystyrene.

15. A composition according to claim 2 wherein
component A is a polycarbonate.

16. A composition according to claim 15 wherein
component A is a bisphenol A polycarbonate.

17. A composition according to claim 15 further
comprising an anti-drip amount of at least one fluorocarbon polymer.

18. A composition according to claim 17 wherein
component B comprises at least one ABS copolymer.

This Sheet Has Been Replaced
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- 13 - EXAMPLE 6 Blends simlar to those of
Exanpl e 5 but conprising “","HH‘M",HH}H,M ycar bonat e, 18% addi t ion .
pol ymers and #&y§odfdhar hate were prepared and tRSHEH03 i
results are given in 5 TABLE VI TABLE Vi
rgntzgy . 5(1)7 18 19 20 i -16- o ganocl ay. 0 N 0.1
: : phr - rating
V-1 V-1 V-1 V-1 FOT, sec 69. 75 61 40. 25
65. 75 FOR@omposition-accordibd t& claihd 43vherdin7
decr ease gggclay
proportions from Compoﬁ‘e'gésg?gm%&ﬁ%%rdegcgrﬁ%ﬂglre@?érteahg{r/r%rovenent In
§fl ane retardant INCorgerg Y @&ioN eXcnanaeExXAVPLE 7
Blends simlar to thoseBof Exanpl e 5 but conprising .about 82. 4%
jpol ycarbonate, 17.6% addi ti ong.potympsshioaradcardiigpdclaim 4 whereinphosphat e were
prepared and test ed.coHRnbRsA ld £ pshehhd e, TABLE M.



i

PCT/ US99/ 03418 WD 99/ 43747 : - 14 -
TABLE VI Entry 21 22 23 24

Or ganocl ay, 0 0.1 0. 25 0.50 phr '
UL-94 rating VeologusMrl V-1 V-1 FOTpCEesnsfig. 5°
186.5 157.25 152.5 FOT % - - - - - -
decr ease At this |evel.«f- di phosphate, no anount of
or ganocl ay produced an inprovenent in flame retardant properties.

‘ 19, A composition according to claim 18 wherein
% component B is a mixture of at least one ABS copolymer and at least

one styrene-acrylonitrile copolymer.

I

This Sheet Has Been Replaced

T

THIS SHEET HAS BEEN
REPLACED




22-05-2000 _ . o s oo os seee se oo US 002903418
What is cl emg% 5 1. Aseonpospet Lpm freesfrpanti dony < cdhpounds and
e tooFI ow ng and

conprising t amy react | produgtssthereof: ¢3 ¢ (A a

maj or anount of a first thernopl asticeresprms es *{®B) *a At not*® anpbunt of a
second thernoplastic resin, said mnor anmount being in the range of about
3-45% by | ght based on conponents A and B; (C at |east one
phosphat e\-AS‘%{ abissajmede conpound as the sole flane retardant agent or

Comonent D is i 1 nét FapRCHE 5B ARRRGRTYabRRLAIT e SRR e . o

t he conbi ndbRawingfandemyceection produdtsBhereof. the proportions of conponents
C and D being effective to produce a V-0 rating in the UL-94 test or reduce

average flame- odf) ti ReMBipr amaush st a ficsither #RICdaSNo conposi tions not
contai ning corrpgp?nt .aQniqor mount §fa se@bﬁd)gfégﬁgé%%g? géﬁﬁ,rﬂi@%iﬁ@’_ &rlnégm |

wher ei n conpone Cis at leas ne -aryl

conposi t i orbeugiprttie rgngeotalbound24 sfidryeieighbbasudope componeftsoandmint B i s
about 5-40% of t conpi nati on of conponents A_and B. 4, A
conposi ti on accodi ngt &St Pag phasphirie-dased orgate Rempoyad ag dbe spigdlame

bi s(di phen . 5. A conposition according to claim1l
wher ei n Coﬁéﬁéﬁ?@é@?’géﬁ%ﬁ%&qd A bi s(di phenyl phosphate). 6. A
conposi tion acc¢Dyi ngt leastbre ordancicayavitereimiheraendurl of sompanehihDrislin oni t e

'n which ool Sae'or 6:05.5% PaNs by waight par 100 rarie of te Gambination ar-9¢"
components A and B;
the proportions of components C and D being effective to produce a V-0
rating in the UL-84 test or reduce average flame-out time by at least 10% as
compared to compositions not containing component D.

2. A composition according to claim 1 wherein component C is at least
one aryl diphosphate.

3. A composition according to claim 2 wherein the proportion of
component B is about 5-40% of the combination of components A and B.

4, A composition according to claim 1 wherein component C is
resorcinol bis(diphenyl phosphate).

5. A composition according to claim 1 wherein component C is
bisphenol A bis{diphenyl phosphate).

8. A composition according to claim 1 wherein component D is a
montmorillonite in which organic moieties have been incorporated by cation
exchange.

A
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I A conmp Zgbag according th. claai m*y er.el Ne conponent A-1 s g
pol yphenyl é r. 8*¢AcC 0si't hon accor-dl ng t'o' cliaim?7
wherein conponent A is a poly(2, 6-.d| mel dayé ook, 4- ph-en«ytl-ene ether‘)'
9: A conposition according to claim7 wherein the anmount of conponent C
I's an anmount | ess than 20 parts by weight per 100 parts of the conbination
of conponents A7and B composition adébrding toefghmsi whereimcompdnegt Ads &l ai m 9

which is fre fro fl ugrocar bon pol yners. 11. A conposition
accor di ng tp8y<9 henyiens fein conponent B is a polymer of one or nore

et hyl eni cal | y unsaturated nononers. 12. A conposition according
to claim 11l wherein conponent B is a honb- or copol ystyrene. 13.
A conposition aécor di‘\r'myrnpnsiﬂicm amditdiv@éoelaimﬂowbetm’emcompbaeatAiiga i npact

pol ystyrene. 03| according to claim2 wherein

conponent ROE28- ?Jm%g 1b‘bAQ neehe 15. A conposition according to

cl aim 14 wherein conponent A |s a bi sphenol A pol ycarbonate.

9. A composition according to claim 7 wherein the amount of
component C is an amount less than 20 parts by weight per 100 parts of the
combination of components A and B;

10. A composition according to claim 9 which is free from fluorocarbon

polymers.

11. A composition according to claim 10 wherein component B is a
polymer of one or more ethylenically unsaturated monomers.

12. A composition according to claim 11 wherein component B is a

homo- or copolystyrene.

13. A composition according to claim 12 wherein component B is a high

impact polystyrene.

14. A composition according to claim 2 wherein component A is a

polycarbonate.

15. A composition according to claim 14 wherein component A is a
bisphenol A polycarbonate.

16. A composition according to claim 14 further comprising an anti-drip

I

amount of at least one fluorocarbon polymer.
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6. A conpes accordi ng t2@,.t3aith ‘f utt hér &enprl sungoan pnt i-drip
anount of at %east one fluorogarbpn palyl?rmf : . 1'.3 * A

conposi tion according to clair 16°* whérarn® &bnpor"ﬁént B conpri sés at | east
one ABS copol yner. 18, A conposition according to claim17 wherein

conponent B is m xture of .at | east one 0 per and at | east one
st;nr)ene- acryl oni {ri 12 OFmAsiiag-according to cfb‘rm 18 vehe ein component B

comprises at least one ABS copolymer.

18, A composition according to claim 17 wherein component B is a
mixture of at least one ABS copolymer and at ieast one styrene-acrylonitrile
copolymer.

L]
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An antimony-free combination of 2 phosphate-based flame retardant, especially an aryl diphosphate, and an organoclay afford

synergistic flame retardant properties to polymer blends, especially p

with styrene copolymers such as ABS copolymers. The polyphenylene eﬂwr—polystymne blends fres from fluorocarbon additives are

preferred,

olyphenylene ether-polystyrene blends and blends of polycarbonates




