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the size and type of parts that can be prepared with the composition.

Accordingly, a continual need exists in the art for improvements in the flow capability

of poly(arylene ether) compositions.
BRIEF DESCRIPTION OF THE INVENTION

The needs discussed above have been satisfied by a resin composition comprising a
poly(arylene ether); a poly(alkenyl aromatic) having a melt index of about 10 to about
250 grams/minute as measured by ASTM D 1238, Procedure B at 200 °C and 5
kilogram load; and a rubber-modified poly(alkenyl aromatic).

A method for preparing the compositions is also provided.

DETAILED DESCRIPTION OF THE INVENTION

In this specification and in the claims, which follow, reference will be made to a

number of terms which shall be defined to have the following meanings.
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The poly(arylene ether) blend has a melt index of greater than or equal to about 20
grams per minute, specifically greater than or equal to 25 grams per minute, even
more specifically greater than or equal to 30, wherein the melt index is measured by
American Society for Testing Materials (“ASTM”) D 1238, Procedure B at 280°C and
5 kilogram load. Moreover, in one embodiment, the poly(arylene ether) blend
comprises a melt index of 20 grams per minute to 200 grams per minute, more

specifically 25 grams per minute to 100 grams per minute.

As used herein, a “poly(arylene ether)” comprises a plurality of structural units of the

formula (I):
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conprises a nelt index of 20 granms per mnute to 200
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"pol y(aryl ene ether)" conprises a plurality of
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includes polyphenylene ether (PPE) containing 2,6-dimethyl-1,4-phenylene ether units -

optionally in combination with 2,3,6-trimethyl-1,4-phenylene ether units.

The poly(arylene ether) can be prepared by the oxidative coupling of
monohydroxyaromatic compound(s) such as 2,6-xylenol and 2,3,6-trimethylphenol.
Catalyst systems are generally employed for such coupling; they can contain heavy
metal compound(s) such as a copper, manganese or cobalt compound, usually in
combination with various other materials such as a secondary amine, tertiary amine,

N,N’-dialkylalkylenediamine, halide or combinations of two or more of the foregoing.

The poly(arylene ether) can be functionalized with a polyfunctional compound such as
a polycarboxylic acid or those compounds having in the molecule both (a) a carbon-
carbon double bond or a carbon-carbon triple bond and (b) at least one carboxylic

acid, anhydride, amide, ester, imide, amino, epoxy, orthoester, or hydroxy group.



optionally in conbination with
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than or equal to 20 wt.%, and more specifically greater than or equal to 30 wt.%. Also
within this range, the poly(arylene ether) can be used in amounts of less than or equal
to 85 wt.%, and more specifically less than or equal to 80 wt.%. Weight percent are

based on a total weight of the composition

The composition further comprises a high flow poly(alkenyl aromatic). The term high
flow in relation to the poly(alkenyl aromatic) component refers to a poly(alkenyl
aromatic) comprising a melt index of about 10 grams per minute (“g/min”) to 250
grams per minute, wherein the melt index is measured by ASTM D 1238, Procedure B
at 200°C and 5 kilogram load. In one embodiment, the melt index is greater than or
equal to 20 grams per minute, and even more specifically the melt index is greater

than or equal to 30 grams per minute.
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In one embodiment, the high flow poly(alkenyl aromatic) is substantially free of

mineral oil. By substantially free, it is meant that the high flow poly(alkenyl aromatic)
comprises less than about 0.1 wt.% mineral oil based on a total weight of the high
flow poly(alkenyl aromatic). In this embodiment, the high flow poly(alkenyl

aromatic) specifically comprises no intentionally added mineral oil.

In one embodiment, the high flow poly(alkenyl aromatic) comprises a high flow
General Purpose Polystyrene (GPPS). While high flow GPPS is not commonly
available as a virgin material, it is readily available as recycled expanded polystyrene

(EPS) packaging materials.

The high flow poly(alkenyl aromatic) is generally used in amounts of about 5 wt.% to
about 20 wt.%. Within this range, the high flow poly(alkenyl aromatic) can be greater

than or equal to about 7.5 wt.%, and more specifically greater than or equal to about
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from General Electric Company, and BA 5350 from Chevron Chemical Company.

The rubber-modified poly(alkenyl aromatic) is generally used in amounts of about 10
wt.% to about 70 wt.%. Within this range, the rubber-modified poly(alkenyl
aromatic) can be greater than or equal to about 20 wt.%, and more specifically greater
than or equal to about 30 wt.%. Also within this range, the rubber-modified
poly(alkenyl aromatic) is less than or equal to about 65 wt.%, and more specifically
less than or equal to about 60 wt.%. Weight percents are based on a total weight of

the composition.

In one embodiment, the poly(arylene ether) is present in an amount of about 20 weight
percent to about 80 weight percent; the poly(alkenyl aromatic) is present in an amount
of about 5 weight percent to about 20 weight percent; and the rubber-modified
poly(alkenyl aromatic) is present in an amount of about 10 to about 70 weight percent;

wherein weight percents are based on a total weight of the composition.
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| east one of the al kenyl aromatic nononers descri bed
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phosphate, tricresyl phosphate, triphenyl phosphate, dibutyl phenyl phosphate, 2-

chloroethyl diphenyl phosphate, p-tolyl bis(2,5,5'-trimethylhexyl) phosphate, 2-
ethylhexyl diphenyl phosphate, and the like, and combinations thereof. In one
embodiment, the phosphate is one in which each R is aryl or alkyl-substituted aryl.

Alternatively, the organic phosphate can be a di- or polyfunctional compound or

polymer having the formula (IV), (V), or (VI) below:
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or



of about 5 weight percent to about 20 wei ght percent;
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R5 are, independently, hydrocarbon
Examples include the bis diphenyl phosphates of resorcinol, hydroquinone and

bisphenol-A, respectively, and their polymeric counterparts.

Methods for the preparation of the aforementioned di- and polyfunctional aromatic

phosphates are described in British Patent No. 2,043,083.

Another group of useful flame retardants include certain cyclic phosphates, for
example, diphenyl pentaerythritol diphosphate, as a flame retardant agent for
poly(arylene ether) resins, as is described by Axelrod in U.S. Pat. No. 4,154,775.

Particularly useful organic phosphates include phosphates containing substituted
phenyl groups, phosphates based upon resorcinol s’uch as, for example, resorcinol
tetraphenyl diphosphate, as well as those based upon bis-phenols such as, for example,
bis-phenol A tetraphenyl diphosphate. In one embodiment, the organic phosphate is
selected from the group consisting of butylated triphenyl phosphate, resorcinol



R2, R4, R6, and R7 are, independently, hydrocarbon or

hydr ocar bonoxy; X1 , X2, and X3 are hal ogen; mand r
wa@e@;y/0s3sdependently, 0, 1, 2, 3, or 4; and n aPdI/pSzEN€)42186

i ndependently, integers from1 to about 30. Exanples

i ncl ude the bis diphenyl phosphates of resorcinol,

L T A R R TV S IR N
phJsEﬁ‘até‘E&[ RiTR e, 8P G’ﬂrgo%'H}Lthé’f ég\:m‘%[ i onal aromatic

osphates are descri In Britl Pat ent No.
2 043, 083. Another group of useful flanme retardants
In yarisva ceenbogimerits; by @Iompoghos mhataém intlude e’i&nqnveeamounts of at

[ ent aeryt hrit. ho
teadl BIRCRR R DU A oS GE R s %5 e AR, gologants,
stalsi6sa s, daedl ﬂh)ftm‘}% alin@d filfer¥sizh zfs’&ilay, boca, 4nd B, 7a}’155tat1c agents,
Parti ‘cul arl y useful _organic phosphat es | ncl ude

fﬂ%@e&a dvbEcantmaiasi fbers ke cherredppieijiled)y gugscombinations
Qﬁé@ﬁt g&gg O ROl aRHRE aiaeskqof“glr mGCKﬁ g | & are
pheny as

resorC| no?Cs tetra hosphat e,
thebaeﬁd:tlup olevdls ssndhewtiods scnfc hlcamora‘tmn eﬁfqahee amounts of the

h h h hat
sooshaitoc ! BREST e ALRESPLEIS wlhul o chomm ot
mof WH{¥elpBt) Dif S 101 Heighi lo¥ it &ﬁ'nﬁdsitﬁﬁe i lge 9IS B8t Qs such as
resor ci nol di phosphat e, bis-phenol A di phos hat e,

mtr?X16%ﬁﬂa%@§%ﬂ%ﬁ% dripsrstardanis, dyesd pigmesie mylor@ﬁw;ﬂbalw@rs
an BTN 8Bl MR aD St HREgh 8L Bplihy o on
0.0t fwt86 to atmub ottt of dfe tatal iveidit obthe caﬂ@lbttm(m: vsh.imhsnMI particle

i s &5 i oS apEpAR L o dc ORI 3.4 P fs gt

weiBHEHY S cohpdsitidl. ca, and talc, antistatic agents,
plasticizers, |ubricants, glass fibers (long, chopped

or mlled), and conbinations conprising at |east one
The)porppesitiasy é@bbmgrepwééw el mmmsoraa eorbigakien af deblending

and®ilelt AfxiRLE M%ﬁ'E{n% ec\%fé'% rﬁleﬁ ﬁn% El%I I?)?d(%uﬁ)-fscrew type

I NCOr pora
extruders or sumlar mixing deV1ces that can apply a shear to the components.

All of the ingredients may be added initially to the processing system. In some
embodiments, the poly(arylene ether) may be precompounded with the
compatibilizing agent to form a functionalized poly(arylene ether). The
functionalized poly(arylene ether) is then compounded with the other components. In
another embodiment the poly(arylene ether), compatibilizing agent, optional additives
are compounded to form a first material, and the high flow poly(alkenyl aromatic) and

rubber-modified poly(alkenyl aromatic) are then compounded with the first material.

In various other embodiments, when using an extruder, all or part of the high flow
poly(alkenyl aromatic) and rubber-modified poly(alkenyl aromatic) may be added
after melting the poly(arylene ether), e.g., through a port downstream. While separate
extruders may be used in the processing, preparations in a single extruder having

multiple feed ports along its length to accommodate the addition of the various
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additives vary wdely, but they can be present in a

total anmount up to about 60% or nore by weight, of the
wo oaoalos3sei ght of the conposition. In general, BOOUSI0€842186

such as anti-oxidants, flanme retardants, drip

retardants, dyes, pignments, colorants, stabilizers,

antistatic fage ts, plasticizers, | ubrl cants, and the

conmpopgnts SENpliEes dhg ProfesindiisOdien adwasgcows 9 1paly, ayacgum to the
mef Aot ot o/%féh VEF R ML, Ry EOFREN phrtics n
the compediden.about 1 wt. % to about 60 wt.% of the total

wei ght of the conposition. The conposition can be

in Qe Elimet M e BFlPe sOhplrd R PR dndtnet B pplyfandgne
ethd:rn Iﬁngﬂbﬁ-pOW(aIkmyl -aﬁcﬁﬁz&W) tandaubbdrinistified ﬁélz@m&l&ladromatlc)
i.ng devices that can apply a shear tot

As BsA S Ageackop PERUEe defipsdets thp produstrepitinglfer the reaction
of t'w'&' dy tﬁbﬂeyof{tﬁe tfﬂ'@g(ﬂﬁg %?ﬁ?bx?&}iﬁ( h Eg} édﬁdﬁﬁ%@ employed to form

nbodi nent s,

the porap@smu ﬁoteaj&ampidﬂurhg mdhqnatm@oihghn@eaag&mﬂngt o forma
functi onal i zed poly(aryl ene ether). The functionalized

Aﬁgr k“p(c {)§1 R]i‘l 1s EO&?‘%glrltsgt hen f% oounded \‘\{9{1%, qjé grlgecrut to
forrﬁfpbﬁét); The bRald diahbiet gl the 9enet 1@@1& @Iréat&plaaw éHo‘déhSto?fr@vent

nded tq forma first material, and the high flow
or I‘ﬁgql(sﬁ(tg

¢ PERPCtion efines (pagtirles: thalaverrom!pmedess than or equal to

0 | | I
SO o By LI, SOTRRAIE AL o
profiksi Gxg’ualnne)ﬁrr exchanplary] delletr lepgthtis aboutt Hemﬂhgieteﬁ‘ |(mm) to about 5

@W%E@%%B@%Mﬂan%%g g‘ﬁfi'é% "];Lé-%(’jlﬁel ting the

poly(aryl ene ether), e.g., through a port downstream

TheWbiniposBidpanal e @b Etkeetn rtitds WBehgIsRckhedt théighoplastic processes
preparations_in a single extruder having

Sucﬁn&ﬁ i Ssgél%?%@at PEFusions PErfe |et<§uq1@h giHupign Jeeldimgp eempression
moldif ﬁﬂ%l&‘&v%olﬁfn fﬁm\f g%a QhLRE @ I%cégsgg%ax; hRfudeMd are

pr ocess. vant ageous to app a vacuumto
not lingted to melt castmg, blown film extrusion and calendaring Co-extrusion and

lamination processes may be employed to form composite multi-layer films or sheets.
Single or multiple layers of coatings may further be applied to the single or multi-layer
substrates to impart additional properties such as scratch resistance, ultra violet light
resistance, aesthetic appeal, etc. Coatings may be applied through standard

application techniques such as rolling, spraying, dipping, brushing, or flow-coating.

Oriented films may be prepared through blown film extrusion or by stretching cast or
calendared films in the vicinity of the thermal deformation temperature using
conventional stretching techniques. For instance, a radial stretching pantograph may
be employed for multi-axial simultaneous stretching; an x-y direction stretching
pantograph can be used to simultaneously or sequentially stretch in the planar x-y
directions. Equipment with sequential uniaxial stretching sections can also be used to

achieve uniaxial and biaxial stretching, such as a machine equipped with a section of
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melt through one or nore vent ports in the extruder to
remove volatile inpurities in the conposition. hi one
weedpoasisent t he conposition conprises the reacP¢DNS2006/042186
product of poly(arylene ether); high flow poly(al kenyl
aromatic); and rubber-nodified poly(al kenyl aromatic).

__As used herein a reaction product is defi g th
dlffemrmdh I%J@peede@us tfor Qtrﬁtﬁ]élﬁgtlﬁetgﬁ %@}%3%?0%9' g r‘ff1 rsﬁr?}?%fe‘éff’me
t r [ ; r the conditi I d
st PR FOFIRSL Snger e cort ] one el ove
m xi ng or high shear mxing. After the conposition is
The f:@flpataixiitid%ﬁs &y ue?/?madtwofmmﬁwn isheah cemprisitg 2 fixstisbeet Jaging
cut, to formpellets. The. strapd, di t .
a st pides o et 846y BPER P R ShET Lol Bmoplastc
polyhRAURE WiBeiR HIRAHERE 5B 0@ thd firsEshetiddispobeudnad filsavideaf a
vol'ume | ess than or equal to_50% of (tlhe pellet) and.
plurdlgy oﬁal]ioﬁ;lmmdl agfepond Seeihavingsybsb qlééﬁ%l 5@8%5%“% Wi‘ﬁ’f?l‘f‘ the
a rofi .ext ] I [
secof sftet FoPrifEr St Sag BHAHE Bhircfittt Hhst SA60 e Socond
shee® digosed apet €secosd aide of tHenphutatityadfolts, SndiwherPhethe first side

conpositjon may be converted.tq akrLicles.usi-ng |ow
of therplumplity Rt ribs b %’c"?i“cﬁﬁ’rt ¢ secend S’gﬁ S#hﬁéﬁ'fr?]ll% of ﬁ% Ssheet
extrusion, profile extrusion, extrusion nolding,
The FAAR 88 ShQs ARSI HRE nilyGutha bdithgmobldstitalydredesdd into
extrusion processes may include and are nof |inted 30
shapred| articlgs tvii dorning \gndf plding PFAFEFEH I&ﬂwﬁe&l é‘ﬁd’é‘i’ti {‘r’&.’te to,
Corext.r usi_on d | pat | 0£e 3 d
therf S c Ry REPET SRt PRFRRRE, FKtR MR Cend
con@iesﬁiﬁhtmcﬂﬂiﬁlgl ayeitislapdred daiped getictes yndyualschbe fdymed hylinjeetion
to the single or multi-layer substrates,to i
molgia TSHRPL S EHR 8l &tieiegr Burtsl O st g iR bstrate as
desditeli B! €t Iight resistance, aesthetic appeal, etc.
atings may be applied through standard application

t echni ques such_as rolling, _spra¥ri ng, di ppi.ng,
Providingts siagle o mpltblgyetheimpplastic substrate having optlogally one or

more colors on the surface, for instance, using screen printing or a transfer dye.

Conforming the substrate to a mold configuration such as by forming and trimming a
substrate into a three dimensional shape and fitting the substrate into a mold having a

surface which matches the three dimensional shape of the substrate.

Injecting a thermoplastic resin into the mold cavity behind the substrate to (i) produce
a one-piece permanently bonded three-dimensional product or (ii) transfer a pattern or
aesthetic effect from a printed substrate to the injected resin and remove the printed

substrate, thus imparting the aesthetic effect to the molded resin.

Those skilled in the art will also appreciate that common curing and surface
modification processes including and not limited to heat-setting, texturing, embossing,
corona treatment, flame treatment, plasma treatment and vacuum deposition may
further be applied to the above articles to alter surface appearances and impart
additional functionalities to the articles.
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Oiented filns may be prepared through blown film
extrusion or by stretching cast or calendared filns in
wo b@7953shni ty of the thermal deformation tenpePE/USM06/042186

usi ng conventional stretching techniques. For
i nstance, a radial stretching pantograph may be

enpl oyed for |t -axi si.mul t aneous str hi ng; an
Acqpriinglhy anqt ey erabodupgny f%tea&ﬂ@s%ﬁgspﬁ Gt hfiae oy ed from
the SbipbdiBHROHRVY, Or sequentially stretch in the planar

x-y directions. Equipnment with sequential uniaxia

stretching sections can also be used to achieve
Excimplagyi articlesdingludei &l ost pastiens 0§, the ufeHowinga aviiglesi ndurniture,

[P WM . ' fdifferential ed rplls to

parfiP BtV iAC s BBl AT nBS Ea, Biesfy iy
cars exitplamnes,f artombbibdse hhdgedreationel vélaclsy esxs@iodiveBizld ¢tessories
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such GRIPPEIRG APRIREE. EHRRTh A TigmiEst Prttis] AgiEmepts window
fra&C At ShilRiit, \WOBFRE NinktAe fhinfrife ANE @(ﬁlﬁgﬂ?ﬁ’tr 'te?@c%rrgnuni ations

ol yner |

thernopl astic polyner, and wherein fst side o
equirheenttj patistative packagingi fop oddedronpsnequipinerst argi gertnfhealth care

ol urald of .ribs: and,a.second sheet having a first
ariffef 5 b uSpuet R I ARCTR, PRESe SlbPd S Covers.
disglaymolverss basibBsr 6papm@siti parkd ladesovet aight tok/88, sighdse, air

sj.de of the second sheet is disposed upon a second
hang]ipgg cfipmeR agd &P‘é@rﬁwt%mwvsb@,ciergﬁad Wit ein the first

side of the plurality of ribs is opposed to the second
The 6leovhg t Atsh-Rintid bkaMbs THnldfer ffﬂl@tté’tbl Ftdus BHodiments

descri bed above may further be thernoplastically
desgnisdewssint i nt o shaped articles via formng and nol di ng

processes including, but not limted to,
Exkﬂﬁﬁﬂﬁforning' vacuum form ng, pressure form ng,

I njection nolding and conpressi on nol di ng.

Mul ti-layered shaped articles nmay al so be formed by
The exapplésemmiuyedithgmaterinbrivted| ia table Ir. eBheunaning ansloygl i@ the

Bl B GHEE Peg <t b B o RS2 ) MR e

substrate having optionally one or
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nore colors on the surface,
printing or a transfer dye.
wo 000d/0p3bd confi gurati on such
trinmming a substrate into a
and fitting the substrate in

Tal\ghﬂst rat e.

nol d cavity behind the subst

i,ch matches the three di nensi onal

for instance, using screen
Conform ng the substrate
as by form ng anBCT/US2006/042186

t hree di nensi onal shape

to a nold having a surface

shape of the

Injecting a thernoplastic resin into the

rate to (i) produce a

NereRhleCe per manentry ponde

mﬁﬁﬁtl&ﬂﬁﬁfﬂﬁl mat—product

Ppl 1 T) transfera pattern

printed substrate to the inj
printed substrate, thus inp3g
to the nolded resin. Those s
al so appreciate that common

modi fication processes incl

6' d”ﬂ’de‘ﬂly‘f T m' ' gls
/g

?tavw #ﬁi@é}&%ﬁl&v
|at 25°C,
CUHFh ds ﬁmr@yplﬂgy; @vailable from

S| determiped: Ke chlor
i dxdarwedcb\ﬂatbmmt ed to

Hégh flomtIPSgy, texturing, enb
flame treatnent, plasnma treg

o5%i mglt cloworiadéx, e &b ntubber,
t8V6HIF feom Jya@Polystyrene

depolard HIPS may further be a
articles to alter surface ap

3.7 edelt OﬂéxbeuﬂEQVQO 3% rubber,
RERSINTERANGE | npart

agddh Ho@n@ppd uncti onarities UGINBelr flow index, not co erc:lally
articles. Accordingly, anothegng e g ggg 1e" %Mg p iQed by
artlcl es, sheets and filns prlergare %1

Lu Qs above—Exenptaty Jgﬂﬁ ame'e all —or
DO&FI ORE™ G the fol | owi ng ar|tTEPEE0 fQFHhOFE}}aee (RDP) " from
Bartiti ainers, vehi 165f% eri ors including
ﬂﬁe&p&ﬂa@%m i cars,  busq&ab Plastiey ey cars,
ALDRRnes. aut om)bl | es. and |MNevaditenmieas Nowdriot IG3-2024A
dnis(2A+dirt-buspluing) plosspbaer | e Gibe RpesaltydCientiealk S,
dpjdlecyiptmaphite ookwar e, el ect r|atostond TAIPYWkstah
it PurEaE , W ndow Tranmes, W|rRckpbes SACHORITHTHD ZNS
MM gREiuinlbA0E Ur € and equi p“@es}xﬁ'}@e@%%h en?PAS-10
%t OFRET, antrstat TT paLKdLTGH dh ) paé%np:é] J:CR-4
equrpment—and—par-ts,—heatth—care—artte €r—as

hospi tal beds and dentist ch
not or covers,

di spl ay covers,

airs, exercise equipnent,

busi ness equi pnent parts

&mamoles drb wetd phde Bpv@nbining the 8@pordinfs in a twin-screw extruder.

The extruded material was injected molded into test specimens for physical

property testing. The physical properties,

Table 2. Megapascals are abbreviated as

units, and their test methods are listed in

MPa, Joules are abbreviated as J, meters

are abbreviated as m, and grams per minute as g/min. The compositions of the

Examples and the data are listed in Table
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handl i ng equi pnent and covers, autonotive underhood
parts. The following non-limting exanples further
WO doassisat e t he vari ous enbodi ments descri bed PET/E52006/042186

EXAMPLES The exanpl es enpl oyed the materials listed in
Table 1. The anmpbunts enployed in the Exanples are in
wei ght percent based on the total weight of the

Tablg@nposi tion, unlessTable 1 Exanples 1-4 were nade by
conbi ni ng thP conmponents in a twin-screwextruder. The

ext Phybbchl Retpertyal  wag | Bjnést eld mEastMethodt o |t est |
SheALiPYRId Sy ST Cal RyBperity ASIVIimg3s The physi cal

4]

|
Foperi1+€S; S arte—t T lbrStS lﬂlﬁg’? re listed

GRsite Oég%tmnh?é&?ﬁ%(q(‘ s dAPe _abb \'/1r [ MPa, Joul es
ar e TahéitedMbdtlesl as J,| mMPBas ar é\%‘ﬂr@@?%ted as m and
VSRRl M fesES O qr Tiipg THE_O@IRAD 9003 of the

—eS—ah CUO.I. "Ijb UAI. TII Tab|62
TabY Flgma ‘b!‘léssee MBap) éﬁ%pﬁ@g f high flow
G:’E’S(IBIstdht-@IZG)lD a COerOE/IIII on HWSAMgPaSkellt flow
I Napx g&g@tlegMann or| equal tp JH{souEams4per mnute. In

Ev a3 |
=X

e the—rett—frow+ndex—y 543 -grans per
m n I@Q&qu kgas a smﬂnf“?‘ca t%gm?\,?ﬁg ovgr
Exanple 1 that enpl oyed high flow HPS. In exanple 1,
the nelt flow index was 33.8 grans per m nute.
Mor eover, the mechani cal properties of the
Tableo‘irrposnl ons havi ng the high flow GPPS (Ex. 2 and Ex.

vl

T

4 tHbs =)
AP YRS T i aarmgn\/ N T - N
Advant BBEous| y, the 3%850f | hi 3h251 ow Cﬁ;@ cah rbdbte
Oiﬁ,féh' ﬁBv@@fIﬁSt he Jse6;p174 hi ;;h f Ioow H ngggghgn_ t Be
Dunpusl t Strce llli) €O0S g{gll MOW G PP T35 45
Si P[S\L less than tha ? hdard H PS afid %, gh
f | BighHIRSGPRST edudt i orf i n ﬁanlﬁ %t uri ng 9 8.48
Flame Retardant 0 0 16.39 16.39
SAN encapsulated PTFE 0 0 0.49 0.49
LLDPE 1.46 1.46 1.22 1.22
tris(2,4-di-t- 0 0 0.08 0.08
butylphenyl)phosphite
Tridecylphosphite 0.48 0.48 0 0
Zinc Sulfide 0.1 0.1 0.12 0.12
Magnesium Oxide 0 0 0.12 0.12
Zinc Oxide 0.1 0.1 0 0
Tensile Yield Strength 53.6 512 65.6 64.5
Tensile Elongation at Break 20.9 23.7 9.11 9.66
Tensile Modulus 2840 2750 2620 2610
1/8” Flexural Yield Stress 88.4 84.4 103 102
1/8” Flexural Modulus 2600 2630 2820 2850
23°C Notched IZOD 156 174 177 157
1%’ HDT @ 1.8MPa 110 111 98.1 934
MI @ 280°C/5 kg 33.8 64.3 32.1 31.3
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costs can be realized. These cost reductions coupled

Wi th the inprovenent over conpositions conprising high
WO b@woFISPS represents a significant comrerci al PCT/US2006/042186

advantage. Wiile the invention has been described with

reference to exenplary enbodi nents, it will be

d db h
As %a%%g o0 P 105 et M VR
havuéﬁo £ {rﬁ: L& ek %Feraf‘e? é)gl?:eﬁ'zh t6'8 P%Fe{rﬁépr%e ifiet 18 ERSAPR 2,

e 1 nventl tion, many di fications nay
the it fieléndex \mi;a@m grapﬂrper ounngte, whithy stas @mmﬁmt mpr gyement

the tea e t hout artl
overyiraminlg b greesgaeh BRI, 1 £kite ACRRL LR, flx
was §§‘ @Egr&xﬁ@ @Rt Qﬁofé@t/erbﬁlémé&lbﬁdaltﬁoﬂeh@eswthé Cothigdsitions
nbod |ment di scl osed as the best node contenpl at ed f&r

havm@meyngig?wﬁﬁﬂﬁ &% Aviad Epco-ﬁ) werg susiantiatly eqyah o o hestsr
i.NC hi
the SimogybiBft it aRnon STRRS AP bR obpd M 1 A ?23 o

conposi tion conprising: a poly(arylene ether);
Advagthydoablvethy lusandiigh Syw FGRES gararede¢et o1] ddnmat@ftha lwegiof high

o RS L AR B B § gt
less HhdrOBGLABY E@ﬁ@axd msaaﬂduﬂl%ﬁ rﬂdW ¢ibsed redicyibalik emnufacturing

aromatic). 2. The conposition of daim1, wherein the
costmlam bcm:telxzedf Thesepesisy cedukiéonsl conpldaith) the mgreygrment over

or e a n b&m
comgg 195 ¢ P%‘R 1{1%&1 %gmﬂfws\%}]lgrge% %%fétsglé |y ot Y " ng ercial
advatdper) is present in an anmount of about 20 wei ght

percent to about 80 wei ght percent; the poly(al kenyl

While the invention has been described with reference to exemplary embodiments, it
will be understood by those skilled in the art that various changes may be made and
equivalents may be substituted for elements thereof without departing from the scope
of the invention. In addition, many modifications may be made to adapt a particular
situation or material to the teachings of the invention without departing from the
invention scope thereof. It is, therefore intended that the invention not be limited to
the particular embodiment disclosed as the best mode contemplated for carrying out
this invention, but that the invention will include all embodiments falling within the

scope of appended claims.

15



aromatic) is present in an anmount of about 5 wei ght
percent to about 20 wei ght percent; and the
wo awbes3snodi fi ed pol y(al kenyl aronmatic) is preBEnUS:006/042186
an anmount of about 10 to about 70 wei ght percent;
wherei n wei ght percents are based on a total weight of
M\t’;}Ee orrg sition. 4. The conposition of Caiml,
Bt ghse conmposi tion has a conposition nmelt index
of about 20 grams per minute to about 200 grans per
1. M nAtresin 86m &finfsi>TM D123 8, Procedure B at
280C and 5 kilogramload. 5. The conposition of Caim
4, wherein the conposition nelt index is greater than
a py(agviens eth@)about 30 grans per minute. 6. The
conposition of Claim1, wherein the poly(aryl ene
@ PRy yLArANc) AL DB B T30 rinks Blr BRAIE 1 abbut
250pgrams gen nddute s oidasured duym&TMZBCLZRi Pikedigo )@tsi(l()"’@rb.nd 5
., Of aim1l, wherein the poly(al kenyl aromatic) is
kﬂ%ﬁi@é%@&i ly free of m gergtl( oi|.8. The conposition
of Caiml1, wherein the poly(arylene ether) conprises
aru%b@'—m@dﬂ_ﬁﬁ'@%iy}dlkéhyp%ﬁiéki 1€ ether units. 9. The
conposition of Caiml, erein the conposition
further conprises an organic phosphate flane

2. 1 et Bty spmposion vhCleprgosvherein be melhjindex ofutley @ply(alh?lyl
i ) r t [ Ses resorcino
aro@%%ﬁgg %%gﬁﬂ%%} gﬁéé%g%ﬁ%gég#%% poe? %%F‘m 1, wherein

t he rubber-nodified poly(al kenyl aromatic) conprises a
3. st yFlgnesrpnsithinerfeClgmaflf whepi yireepoly@mpeniesiting) shmra¢enBh an

am(g\%% 3{}1 %b%%elt 3@ Q\gv%tgﬁtg ﬁ?rc%@llr 1%2%.&0%? r8%egvgigﬁt() lpgrséteﬂ/tf %?ee pglgf alkenyl

aromatic) is present in an amount of about 5 weight percent to about 20 weight

percent; and the rubber-modified poly(alkenyl aromatic) is present in an amount of
about 10 to about 70 weight percent; wherein weight percents are based on a total

weight of the composition.

4. The composition of Claim 1, wherein the composition has a composition melt
index of about 20 grams per minute to about 200 grams per minute, as measured by

ASTM D1238, Procedure B at 280°C and 5 kilogram load.

5. The composition of Claim 4, wherein the composition melt index is greater

than or equal to about 30 grams per minute.

6. The composition of Claim 1, wherein the poly(arylene ether) has an initial
intrinsic viscosity of about 0.3 deciliters per gram to about 0.6 deciliters per gram as

measured in chloroform at 25°C.

7. The composition of Claim 1, wherein the poly(alkenyl aromatic) is

substantially free of mineral oil.
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pol ybut adi ene. 12. An article conprising the

conposition of Claiml. 13. A resin conposition
w@ompisdsdng: a poly(aryl ene ether) conprising BET/US2006/042186

initial intrinsic viscosity of about 0.3 to about 0.6

deciliters per gramas neasured in chloroformat 25C

ap al kenyl a tic) having a It index of about
8. 10 %L%ﬁfema%?g% AL ol apesaFingBe pggeémsea% cffen goamsises 2,6-
dinq@ggqg@g?gweﬁggmepag@s, Procedure B at 200C and -5

ki I'ogram | cad; and a rubber-nodified pol y(al kenyl
aromatic) conprising a styrene-butadiene graft .
9. copéhg vempestipn 0§ iGlyymabowhes® thei epmpopition enttherocompwises an

4. wei gh rcen L ystyrene and about 6 wei ght
oreafs PEk bR lar B0

Wiei ght percent pol ybut adi ene,
based on a total weight of the rubber-nodified
10.pol Yhakapyditiar ofr@ldin) 9, WHhereihhhe oganis phdsphate fflatd eaderdant
13, wherein.th nq{t index is greater than or equal to
boghhaig

CompIiiGE resereol 4 ‘nute. 15. The conposition of Caim

13, wherein the poly(arylene ether) is present in an

11.aM0PRE Rinpbitidh 80 MBONt RRECRNhd QubRR Mo Bed\oB/tiikenyl

percent; the poly(al kenyl aromatic) is present in-an
arog}eH eheongirisgs 8 shyrénevisitatienemaft eppolymentrmprisheg shou B8 weight
cen h ber;- 1 fie (al kenyl .
per QBB UGB OR05 L, BRI M iy s
polpmrtadiee.t 0 about 70 wei ght percent, wherein wei ght
percents are based on a total weight of the

conposition. 16. The conpaQsiti of Claim 13, wherein
12., thHW%FQWH?’FI% e&O@B“EﬂB%@?f@lﬁmﬂén i ndex of about
20 granms per mnute to about 200 grans per mnute, as

13.meaguean chyipdHidd Ekd@&ind’r ocedure B at 280C and 5
ki | ogram | oad.

a poly(arylene ether) comprising an initial intrinsic viscosity of about 0.3 to about 0.6

deciliters per gram as measured in chloroform at 25°C;

a poly(alkenyl aromatic) having a melt index of about 10 grams per minute to about
250 gram per minute as measured by ASTM D1238, Procedure B at 200°C and 5
kilogram load; and

a rubber-modified poly(alkenyl aromatic) comprising a styrene-butadiene graft
copolymer comprising about 88 weight percent to about 94 weight percent polystyrene
and about 6 weight percent to about 12 weight percent polybutadiene, based on a total
weight of the rubber-modified poly(alkenyl aromatic).

14. The composition of Claim 13, wherein the melt index is greater than or equal

to about 30 grams per minute,
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17. The conposition of Caim 16, wherein the

conposition nelt index is greater than or equal to
Wab@ons301 grans per nminute. 18. A method of naRCTIYS206/042186

resin conposition conprising: nelt mxing a

poly(arylene ether) to forma first nmelt; and nelt
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16.  The composition of Claim 13, wherein the composition has a composition
melt index of about 20 grams per minute to about 200 grams per minute, as measured

by ASTM D1238, Procedure B at 280°C and 5 kilogram load.

17. The composition of Claim 16, wherein the composition melt index is greater

than or equal to about 30 grams per minute.

18. A method of making a resin composition comprising;
melt mixing a poly(arylene ether) to form a first melt; and
melt mixing

a poly(alkenyl aromatic) having a melt index of about 10 grams per minute to about
250 grams per minute as measured by ASTM D 1238, Procedure B at 200°C and 5
kilogram load, and

a rubber-modified poly(alkenyl aromatic)
with the first melt.

19.  The method of Claim 18, wherein the melt index of the poly(alkenyl aromatic)

is greater than or equal to about 30 grams per minute.

20.  The method of Claim 18, wherein the poly(alkenyl aromatic) is substantially

free of mineral oil.
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