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BRIEF DESCRIPTION OF THE INVENTION

The aforementioned need is met by a method of making a thermoplastic composition
comprising melt-mixing a concentrate comprising a first thermoplastic, a second
thermoplastic and an additive with a component selected from the group consisting of
a third thermoplastic, fire retardant additive, reinforcing agent, electrically conductive
filler, non-electrically conductive filler, impact modifier, and combinations of two or

more of the foregoing.
DETAILED DESCRIPTION

A method of making a thermoplastic composition comprises continuously melt-
mixing a concentrate comprising a first thermoplastic, a second thermoplastic and an
additive with a component selected from the group consisting of a third thermoplastic,

fire retardant additive, conductive filler, non-conductive filler, reinforcing agent,
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In one embodiment the concentrate comprises a dry blend of the first thermoplastic,
second thermoplastic and an additive. The dry blend may be stored until needed,
shipped to a second location, or fed directly to an extruder. The term dry blend, as
used herein, describes a blend produced by mixing the components at a temperature
below the melt temperature of the first and second thermoplastics. The additive(s)
may be in particulate or liquid form. The dry blend may be continuously added to a
melt-mixing device such as an extruder or kneader. The component melt mixed with
the concentrate (referred to herein as the additional component) may also be
continuously added to the melt in an amount sufficient to obtain the desired properties
in the final composition. The additional component may be added with the dry blend

concentrate (at the feedthroat of an extruder) or sequentially (downstream in an
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composition. The additional component may be added simultaneously with the
pelletized blend or the pelletized blend and additional component may be added
sequentially. When added sequentially either the pelletized blend or the additional
component may be added first. In one embodiment the additional component
comprises a third thermoplastic. If the composition comprises more than one
additional component they may be added together or separately. Changing the amount
and/or identity of the additional component being added can simply and easily vary
the makeup of the final composition. Thus differing grades of a material can be
produced without shutting down the production line. During the switch to producing
a different composition the produced material may be fed back to the melt-mixing
device to prevent waste. The amount of material that is fed back to the melt mixing

device depends upon the design of the melt mixing device (screw speed and screw
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The level of trimethylanisole may be less than or equal to about 30 parts per million
by weight, based on the total weight of the poly(arylene ether). Within this range, the
trimethylanisole level may be less than or equal to about 5, or, more specifically, less

than or equal to about 1 parts per million by weight.

The level of toluene may be less than or equal to about 100 parts per million by
weight, based on the total weight of the poly(arylene ether). Within this range, the
toluene level may be less than or equal to about 50, or, more specifically, less than or

equal to about 20 parts per million by weight.

In another embodiment, the components of the concentrate are directly and

continuously added to a melt mixing device and melt mixed. The additional
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Poly(arylene ether)s per se, are known polymers comprising a plurality of structural

units of the formula (I):

¥ )

wherein for each structural unit, each Q' is independently hydrogen, halogen, primary
or secondary lower alkyl (e.g., alkyl containing up to 7 carbon atoms), phenyl,
haloalkyl, aminoalkyl, hydrocarbonoxy, halohydrocarbonoxy wherein at least two
carbon atoms separate the halogen and oxygen atoms, or the like; and each Q? is
independently hydrogen, halogen, primary or secondary lower alkyl, phenyl, haloalkyl,

hydrocarbonoxy, halohydrocarbonoxy wherein at least two carbon atoms separate the

5



toluene level may be | ess than or equal to about 50,

or, nore specifically, less than or equal to about 20
w@a00s®98eTr nillion by weight. In another enbodP@ENS2005/010143

t he components of the concentrate are directly and

continuously added to a nelt m xing device and nelt

halogérnx el oX{genastdhis] enahe URPOMANEnendib Slimgenbeeafded is alkyl or
continuously to the nelt,mx in an amount sufficient

phenyh egpscially Grinellgband eacihRo sebidressni n t he final
conposition. The additional conponent nmay be added

Bott? hEMbbAIERE ShY {BELNE RARBHIQRNGED Bf titfuded, | Exepplary

hom¢polyhers ingsde damse contdimnes?,cethmethilptivayleon et ruattsa iSoitable
n extr nbodi nent. .t he addi ti ona

coPcE S EHLOE bipBRTTE SO TR TN g (et PRl Figd s in

comslﬁamls hiiiho D, 3CRARAtBES] m:?henﬁaenet@é}e wedi 4 %}ﬂﬂymers derived
conponent the additiona onent s ed

nmay be
fromy @gmlwmmmuo@epﬁﬂa@@methmw et h3. rbimeBIRAeDL. £ Hblso
ng it ti t _bei ng dded
1nclddg§ z%r% ol agggs}lz %&1&1} ch{l%mnlgaggg%le% Pfghar ex;’:%yu grélgmg vinyl
monmmaﬁgblmiébrs Ili‘dl}]hSas(jiol}lqu@ﬁd:ﬂég, @3%11858 gf)ulﬂed‘r’gbl@'(arﬂenf affier) in
uced wit hout suttln own 't he production |ine.
Whlo%u P?wgmg hR2e8s el b awo@@kqCH@r ' HENt grodyRarRanaisss AEIngRes,
I
hetoie S RUERRTo G D relSRn BRI A ARkl Bl 1 hydrpxy groups
of tmt;eiy(aiyldnh aftth¢r$ Cheds bagiodupet 41 bigheirt mniexilay veeghitcmolymer.

ends u t e de n of, the device screw speed
oy GERER sirePl ehators orRPp e 8T She 3 the
abovéet erm ned by one of ordinary skill in the art. The

term poly(aryl ene ether) includes pol yphenyl ene et her
PPE) and Pol y(ary Iene et her%@copol ynmers; graft
The @eb&rylﬁﬁ? § heﬁogeyn@%al | hag et B9 I)avetaa@r jodfies s veei gl fcgbout
3,008- Q@@IOU 55O fnadd Eﬁl@syg Ozﬂ?f %1 Qyél‘qg 1%/619&“1&3 weight of
aroimati ¢ conpounds po ary ne etfer); an
about @OII0AR0L (s aro,ngor daemmgned by@kpem’meatufn tlhrenfa@w@qﬂiyn gThe

poly@%h%éqarg%!qgnglagfﬁé? qsnt gnt%pssigt\p%{g{sei& g?fvm b(?ut 8 'fS to about 0.60
deciliters per gram (dl/g), or, more specifically, about 0.29 to about 0.48 dl/g, as
measured in chloroform at 25°C. It is also possible to utilize a high intrinsic viscosity
poly(arylene ether) and a low intrinsic viscosity poly(arylene ether) in combination.
Determining an exact ratio, when two intrinsic viscosities are used, will depend
somewhat on the exact intrinsic viscosities of the pols/(arylene ether) used and the

ultimate physical properties that are desired.

Poly(arylene ether) is typically prepared by the oxidative coupling of at least one
monohydroxyaromatic compound such as 2,6-xylenol or 2,3,6-trimethylphenol.
Catalyst systems are generally employed for such coupling; they typically contain at
least one heavy metal compound such as a copper, mamganese or cobalt compound,

usually in combination with various other materials.
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poly(arylene ether) may be present in an amount greater than ox equal to about 50, or,
more specifically, preferably greater than or equal to abouat 60, or, even more
specifically, and more preferably greater than or equal to about 80 weight percent.
Also within this range the poly(arylene ether) may be present in an amount less than
or equal to about 95, or more specifically, less than or equal to about 90 weight

percent.

The term "poly(alkeny! aromatic) resin" as used herein includes polymers prepared by
methods known in the art including bulk, suspension, and em-ulsion polymerization,
which contain at least 25% by weight of structural units dexived from an alkenyl

aromatic monomer of the formula
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on the total weight of the rubber-modified poly(alkenyl aromatic) ressin.

The stereoregularity of the poly(alkenyl aromatic) resin may be atactic or syndiotactic.
Highly preferred poly(alkenyl aromatic) resins include atactic and syndiotactic
homopolystyrenes. Suitable atactic homopolystyrenes are commer-cially available as,
for example, EB3300 from Chevron, and P1800 from BASF. Suiitable syndiotactic
homopolystyrenes are commercially available from Dow Chemical Company and
from Idemitsu Kosan Company, Ltd. Highly preferred poly(alkenyl aromatic) resins
further include the rubber-modified polystyrenes, also knowm as high-impact
polystyrenes or HIPS, comprising about 88 to about 94 weight percent polystyrene and
about 6 to about 12 weight percent polybutadiene. These rubber-modified
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applmam){wrl diefixtares of 'various polyamides. as well as various polyamide

copolymers, are also useful. The most preferred polyamide is polyamide-6,6.

The polyamides can be obtained by a number of well known processes such as those
described in U.S. Patent Nos. 2,071,250; 2,071,251; 2,130,523; 2,130,948; 2,241,322 3
2,312,966; and 2,512,606. Nylon-6, for example, is a polymerization product of
caprolactam.  Nylon-6,6 is a condensation product of adipic acid and 1,6—
diaminohexane. Likewise, nylon 4,6 is a condensation product between adipic acid
and 1,4-diaminobutane. Besides adipic acid, other useful diacids for the preparatiora
of nylons include azelaic acid, sebacic acid, dodecane diacid, as well as terephthalic
and isophthalic acids, and the like. Other useful diamines include m-xylyene diamine .,
di-(4-aminophenyl)methane, di-(4-aminocyclohexyl)methane; 2,2-di-(4—
aminophenyl)propane, 2,2-di-(4-aminocyclohexyl)propane, among others -

Copolymers of caprolactam with diacids and diamines are also useful.
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composition appears to exhibit improved compatibility, particularly as eviden ced by

enhanced impact strength, mold knit line strength and/or elongation. As used Therein,
the expression “compatibilized polyphenylene ether-polyamide base resin” refers to
those compositions which have been physically or chemically compatibilized wwith an
agent as discussed above, as well as those compositions which are physically

compatible without such agents, as taught, for example, in U.S. Patent No. 3,37 9,792.

Suitable compatibilizing agents include, for example, liquid diene polymers, epoxy
compounds, oxidized polyolefin wax, quinones, organosilane compounds,
polyfunctional compounds, and functionalized polyphenylene ethers obtaimed by
reacting one or more of the previously mentioned compatibilizing agents with

polyphenylene ether. Use of compatibilizing agent is well known and readily
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group for grafting onto the polyphenylene ether as disclosed in U.S. Patent No.

5,258,455.

The concentrate may comprise polyolefin in an amount of about 5 to about 80 weight
percent, based on the total weight of the concentrate. Within this range polyolefin
may be present in an amount greater than or equal to about 5, or, more specifically,
greater than or equal to about 30, or, even more specifically, greater than or equal to
about 50 weight percent. Also within this range polyolefin may be present in an
amount less than or equal to about 80, or, more specifically, less than or equal to about

70, or, even more specifically less than or equal to about 60 weight percent.

The concentrate comprises one or more additives including, but not limited to,
coupling agents, antioxidants, mold release agents, UV absorbers, light stabilizers,

lubricants, plasticizers, pigments, fire retardants, dyes, colorants, anti-static agents,
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employed as the polyolefin component and a separate EPDM polymer employed as an

impact modifer.

Various rubber polymers and copolymers can also be employed as impact modifiers.
Examples of such rubber polymers are polybutadiene, polyisoprene, and various other
polymers or copolymers having a rubbery dienic monomer, for example random

copolymers of styrene and butadiene (SBR).

Other suitable thermoplastic impact modifiers are block copolymers, for example, A-
B diblock copolymers and A-B-A triblock copolymers having of one or two alkenyl
aromatic blocks A, which are typically styrene blocks, and a rubber block, B, which is
typically an isoprene or butadiene block. The butadiene block may be partially
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059,654, 4,16b, 055 and 4, 58 ymers
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d , :
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subﬁﬂat@%uai Qeranoaleflitigadied 0O brédite UgatBbbrd] gﬁ!&e Polymer, e.g,
herein referred to as EPDM copol yners, are

acgylppighpdutadicasphaencof (48S0-ab bl can@ha%mmﬂ@fbuﬁ@m@rstyrene
(I\/%@M High rubber content (greater than about 50 wt.%) resins of this type (e.g.,

HRG-ABS) may be especially useful.

These types of polymers are often available as core-shell polymers. The core
usually consists substantially of an acrylate rubber or a butadiene rubber, wherein
one or more shells have been grafted on the core. Usually these shells are built up
from a vinylaromatic compound, a vinylcyanide, an alkyl acrylate or methacrylate,
acrylic acid, methacrylic acid, or a combination of the foregoing. The core and/or
the shell(s) often comprise multi-functional compounds that may act as a cross-
linking agent and/or as a grafting agent. These polymers are usually prepared in

several stages.

Other known impact modifiers include various elastomeric materials such as organic
silicone rubbers, elastomeric fluorohydrocarbons, elastomeric polyesters, random
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Reinforcing agents may be defined as particulate materials that increase strength or
improve another mechanical property. Reinforcing agents include materials such as,
for example, silicates, fibers, glass fibers (including continuous and chopped fibers),
carbon fibers, carbon nanotubes, graphite, mica, clay, talc, aramid fibers and

combinations of two or more of the foregoing.

Electrically conductive fillers include, but are not limited to, metal flake, metal
powder and conductive carbon black. Some materials, such as carbon nanotubes and

metal fiber can function as both a reinforcing agent and a conductive filler.

Non-e¢lectrically conductive fillers include, but are not limited to, metal oxides such as
titanium dioxide, non-conductive carbon black, calcium carbonate, or talc. Non
electrically conductive fillers are typically used to change the color, density or other

non-mechanical property of the composition.
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i nmpact nodifer. Various rubber polynmers and copol yners
can al so be enpl oyed as inpact nodifiers. Exanpl es of

Examples ineluster phonylmbisdodacy] pptiopphatadphenylbignsppéntylp pbaswhate,
phen?yE-g)Esv a(%,'Sgélj-%ﬂ%&ﬁ%lh}%%lg? %@fa@?g%ﬁ%%gﬁ% (l)h \éogg%}tg 2-ethyl-

ery enic YMers

hexydli(s-tolyB nghaaphatbu bdi2edkyh&BR) p-tolyishosshiitd, adpltelyl phosphate,
. thernoplastic jnpact nodifiers are bl ock caqpal ypers,

bis-@uithydhenp) ghengbphnsphaie i @ppylyhamwh phpsphatepdia (¢¢degylypitolyl

I haw i f eniyi t] -

pho B ARy PP (Bl OGS NIV BHRER ogpiate, 2

chlorasiigddipbémod k ph8sphate ch-tolyl  bis(2,5,5-trimethylhexyl) phosphate, 2-

ethylhexyldiphenyl phosphate, and the like. In another embodiment each R is aryl.

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

. polymer having the formula

f

0 _
o O—P—Tor’

R2

(XD n

or

0 RY ?
RSO——II) 0 O—ll’ OR’

R4 (X)) &, r*
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typically an isoprene or butadi ene bl ock. The

but adi ene bl ock may be partial |l yhydrogenated. M xtures
wo@toosierse? di bl ock and tri bl ock copol ynmers are PCT/US2005/010143

especially useful. Suitable A-B and A-B-A copol yners

include but are not limted to

poloyst yr enepol ybut adi ene,

pol yst yr ene- pol y( et hyl ene- propyl ene),

pol yst yr ene- pol yi sopr ene,

pol y( a- nethylstyr% ngyée- pol ybut adi ene,

pol ystyrene- pQ}ybprad|ene pol ystyrene (SBS),

pol yst yrene- po| y(ethyl ene- propyl ene) - pol yst yr ene,

pol yst yr ene- paoby( et hyl enebut yl ene) - pol ystyrene,

pol ystgr ene @’ sopr gne- 6poI ystyrene and

polRR(all phaps r efle

poI ybubad? ene-pol yat-pha; met hyl styrene), as well as
theRgeIectlver hydrogeﬁéted versions thereof, and the
like. Mxtures of the aforenentioned bl ock copolyners
are al so useful. Styrene-containing polyners can al so
be used as inpact nodifiers. Qher copolyners

contai ning vinyl aromatic conpounds, for exanple

1nchﬁlli1yg efigturdkatharsot, il wisitly RENRS afd RAl 4pd) andepeiddntl§! Mydd@rbon;
vi nyl, cyani des for exarrpl e acrylonitrile of X 133
~an

R’ Ko RaGa%gyirR o Rerenderily, Aydigcarbon eehifrogabangsxcX
are lﬂfﬁg% gllr%gdl 90%)1( %erce f%orf%ﬁa‘ﬁra}ﬁh rHré 8lr111|e]t éoﬁﬂ\l)

(AN) with the renalnder styrene. The SAN nay be
Exalflpll'dSh'amlmbdtHei b'd; Biphgnyf phosphttes afr wbmmpl,shjzxkbqlahme and
bi ﬁg al 4 buta i ene torg @%% a rubber graft

15p ?ﬂ Feq@C%VG %ﬁ?????@gﬁﬁT styrene (ABS),

and net hacrylonitril e-butadi ene-styrene (MBS). Hi gh
Metliodxpfyr the @i@zﬁm‘t{o@r @fa!h% rafbﬂéﬁfénﬂb@é& di5> AnipoifusidhMSardmatic

this ty be especially useful.
PhOSPhéE?é af%/‘i?é%“‘lﬁ% IEQWWBrP@%IF @Oo?ioé’fﬁ §§al | abl e as

core-shell polynmers. The core usually consists

Anoﬁﬂép %@&Bbﬁbﬁty 1soci1e e BE UL &yEHO BREspRAted BHERLRHB diphenyl

bber, wherein
pentaerythrltol diphosphate, as a flame retardant agent for poly(arylene ether) resins,

as is described by Axelrod in U.S. Pat. No. 4,254,775.

Also suitable as flame-retardant additives are compounds containing phosphorus -
nitrogen bonds, such as phosphonitrilic chloride, phosphorus ester amides, phosphoric
acid ammides, phosphonic acid amides, phosphinic acid amides, tris(aziridinyl)
phosphine oxide, of tetrakis(hydroxymethyl) phosphonium chloride. These flame-

retardant additives are commercially available.

In one embodiment the phosphate flame retardants include those based upon
resorcinol such as, for example, resorcinol tetraphenyl diphosphate, those based upon
bis-phenols such as, for example, bis-phenol A tetraphenyl diphosphate and triphenyl
phosphates which may be substituted or unsubstituted. The flame retardant may also

comprise a combination of two or more of the foregoing.
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one or nore shells have been grafted on the core.

Usual ly these shells are built up froma vinylaromtic
wa@eopoersd; a vinyl cyani de, an al kyl acryl at e oPCT/US2005/010143

net hacryl ate, acrylic acid, nmethacrylic acid, or a

conbi nation of the foregoing. The core and/or the
In Sl $dmPbiiBon, GREPEInSGetataht, WHeRGMMORI, BYFRRENHSt least the

.that may act as a crosslinking agent and/or as a .
MIGARIOR 2R URHRGFESSAThiOsENgH] & fagres @%@%@&r fdancy tefgceappsition
to p&s¥ $hée IUI:QLP@g?OQtoco L %rratmg BF V'-&p@-clt OMQ fd'egén%iﬂ N | éﬁges ecific

arious elastoneric naterrals such as org Al C oSl GoRe

applichtien sreqeiraatminer iThef paticoly dimoamt beiis, vaey, adépending Con the

S of O g O S e ROl YR B2 . present
an@PERROPUNS! | RIFANG TG YEAE BaDedien ARy GOPY! NIPESIRNRCA in

e di met hyl si | oxanepol ycarbonate bl o YIer s.
theTerampentidemt reeongayicqrhopphate flane wrdontalrd ppecdly present in

d.fier.in an. a nt . of oyt, 1 t.o about 10 weight .
cofRGREY i e HRY 3o pBo 5o B Rt e pifically,
abdlit tShiohabolit S0 FafiglR PJebGRAE toréed:d inBFe SPRYITRBIIPI MBS0 fonubdht 25

amount greater than or equal to about 2 , or, nore
weighbperceitdasgd opythedptat weighpobthesgmapsition.about 3 wei ght
percent. Also within this range inpact nodifier nmay be
In RS ERbo A, i RRirab £33 thE BfaonfHidRlon @ p ROl defiction
tenperatenee(HIND) ef sipaxt 707G &b blyqutl186%C thdetennined unll .Stmega Pascals

ut - [ rcent. |npact nodifi may. al so be

By AR KT s ittt s Ve e Bl ey Bher than
thegib eIt tRSfihd1Rohdpokitiohher nopl astic or in addition to

the third thernoplastic. The anobunts of i npact

nodi fier added to the concentrate w || depend upon the
The psthaskis ifarthee dllyayatediyrthe fellawiag gerlimiting exsgenies: es of

the final conposition. As nentioned above, reinforcing
Exa9%pf gsel ectrically conductive filler,

non-electrically

The materials employed in the following examples are listed in Table 1.
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conductive filler, reinforcing agent flanme retardant,
a third thernoplastic or a conbination of the

wo c00sgeispy nay be added to the concentrate. ReP@f/OS0FIQ10143
agents nmay be defined as particulate materials that
I ncrease strength or inprove another nechani cal
propesley. Reinforcing agents include materials such
as_for exanple silicates fibers glass fihers

(i W EOMPANENEL i nuous and chopPEBGRIBEFQN/SURRIAER

fi bBP®, carbon nanot ubes, gr apRblyéarylene @&thec) lzayving ath dntrinsic
aram d fibers and conbi nati ons$ viztodioo00.400d1¢x @ nidasured in
foregoing. Electrically conduCcthefbinh hkexs0 ncl ude,

butfzage not TTmted to, nmetal | hakeindetal powder and

car bon nanot ubes and netal fiber 'can
a reinforcing agent and a coant%feneaflf?rfl S TSl af weight

ceallyvy conduet Ve f ||r~|a hllf are

CoNgggaly Ve car bon bf ack.—Some g@fy‘?étfa?l#ﬁroehlﬂ/?éﬁe%ﬁcaé)s?lﬁted in

Noh—el-eet+iecaH Arduet
no TD:Pngrl tQ, ym:f al_oxides TFHSOQQCWP Qﬁf’ﬁﬂﬁn dioxide,
nonMgéhduct i ve carbon black, ¢M

talBE Non electrically conduct Pebyethyldners are

typBB8l |y used to change the cStyene-leadieneystprenot her block
non- mechani cal property of thecesymas tion. Fl ane
refgegnts include a range of R%gérlrgg,cﬁﬁwgélyg{mge

or GRPpC_phosphate fTame retar 0RRL s oinfaBhepihE

]PQJBPIE{TSPE fameTet dl gdm hi S JB‘I’S%ﬁ I&Fﬁ* ﬁl,pi‘lﬁs,p Hf@m-ll ; Eher ,

J

Ex& k% cycl oaI kyI aryl, al kyl substituted aryl,
Ha éen substi t ut ed aryl, aryl substituted al kyl,
hal ogen, or a conbination of any of the foregoing. In

A @neerEnMi srhm\tn At Tdb&ab tvad Al Rnixed &h& lpellétieaP A@founts shown in

i ncl ude en blsdodecyl phospha
Ta ﬁ 62n9qeb1pswg rﬂewenb ffh é)pethe F}H‘@}] y’felghtsof the concentrate. The
corfc@nt?atéwﬁ hiked'BLB ks.phosphate), ethyl di phenyl

phosphate, 2-ethy hex d|( p-tolyl) phosphate,
b| s-(2-et hyl hexyl ) p-tolyl phosphate, tritolyl

phosgate,

COMPONENT AMOUNT
PPO 74.7

7nS 0.15
TSAN 0.19

TDP 0.65

MgO 0.15

PE 2.1

SBS 3.3

HIPS 18.7

Examples 2-4.

The concentrate from Example 1 was melt mixed with additional rubber modified
polystyrene as shown in Table 3. The amount of rubber modified polystyrene is the

amount of additional rubber modified polystyrene in weight percent based on the total
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bi s- (2-et hyl hexyl) phenyl phosphate, tri-(nonyl phenyl)
phosphate, di- (dodecyl) p-tolyl phosphate, tricresyl

w@b@spbmpe, triphenyl phosphate, dibutyl phenyl PCT/US2005/010143

phosphat e, 2- chl oroethyl di phenyl phosphate, p-tolyl
bis(2,5,5 -trinethyl hexyl) phosphate, 2-
weight hy| thexaonihsdesy | ﬂ?h@sdlﬁ’rqicﬁltloaﬁdwéﬁenidld@ﬂ ahd tafi€d. heThe
enbodi mrent each Ris ary . Al ternatively, the organic
Concﬁlﬁﬁ’é?)ﬁﬁ%wﬁsaﬁloﬂf@da?nélt%t@f OB SPPRARYN: onal compound or
pol ynmer having the formula oror including m xtures

thﬂtggg in V\,hl ch RlL, R3 and R5 are, independently
(A"

IlyUI ocar bom,R2, T R4, RGand R are, illucpclmcm | y,4
yoat-6€at ben—of hy’di’Ocai’ bO"‘IOX‘y" Vs z—att X3 atre
b b
HIPS*:\I ogen—m :\r\d r are Oocr : nt garc r'om 1 tlo T’ :\5‘9‘1 a
Tens} ﬁbﬂeﬁ ﬁF?&gﬁhr om t 3070 Exanplles | nrq4udp the_bis 55

Tens tes o2ldesor cilnol . By@r oquilnone a&d

Flexmiahmbéuiud;-A, respecti %e#Y, or [thei 2,98 yneric 2,450

Flex@alyitldrspangth” Met hods H08r t he [preparggti on of the 85

NotcBéDIz88€ENt 1 oned dj - andogol yfunctiongag7arondtic 230

HpTPhosphat es are described In Britishygarent No. 19

r I
: gf %C IIeiCE@ pgﬁ:os(ﬁﬁg;tg?‘ O:ﬁ(g?g'? éid Et? ngtlﬁsl‘iﬁ (Mlg"d Ef‘b‘[ﬂgﬂio is in
per gént .ae toI a1 a fI ret ardant
D j %%@g@@h u?eaerH% i s des Q’E‘Eed
TONRES P58 1Hg Rio Regulissore 3 713733)‘1 R PSH ST ?

%rgmrﬂrl%@cwflmgd AT PPde ot k% MBapadriyes CBAETBPIRTSN )

Resuﬂiﬁékﬁaho@us - nitrogen bonds, such as phosphonitrilic

chl ori de, phosphorus ester am des, phosphoric acid
Exarapipsied, shoobshperfermsice vamisdas, subhiesfitlinkiesan &istiion based on

the afHHugF H} glf;\gdb%l ‘k‘gﬁ{f?‘*ﬁlﬁ’g@%ﬁ@é&e oxi de, or

roxXyIre nium chl ori de. These
fl amer et ar dant addl tives are commercially avail abl e.
Examples 5-16

The concentrate from Example 1 was melt mixed with additional rubber modified
polystyrene and RDP as shown in Table 4. The added amount of RDP and rubber
modified polystyrene are in weight percent based on the total weight of the

composition. The compositions were molded and tested.

Flammability results are reported as “probability of first time pass” or p (FTP).
Twenty bars were burned by the UL 94 method and the average and standard
deviation of the flame out times was used to calculate the probability that in the
standard test of five bars the sample would have received a V-0 rating (p(FTP) VO0) or
a V-1 rating (p(FTP)V1). A 90% or greater probability of passing the first time (i.e.,
p(FTP) of 0.9 or greater) is considered acceptable performance. Values significantly
lower than 0.9 are considered unacceptable. p(FTP) is calculated only for samples
that do not fail by dripping. Flammability results were obtained for bars with
thickness of 1.5mm.
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In one enbodi nent the phosphate flane retardants

i ncl ude those based upon resorcinol
W@ 2@Esj0h 897 r esor ci nol
based upon bi s-phenol s such as,

t et raphenyl

suc

h as,

for

di phosphat e, PE¢DES2005/010143
for exanpl e,

bi s- phenol A tetraphenyl diphosphate and tri phenyl

Tebhrsphat es whi ch may be substituted or unsubstituted.

The TI amg T ef gr dart; may @l SO] §onprij§e g [ono| [Ati psof T4
HI 95 PYsEE J OT OO0 A5t (T e TOMpeST (H9E 55
Congepg,a{ 15751 PR :g%:i}rrgiri éuér\g&ﬁ rtdar ¢ Qg”ﬂ‘;;g%e 63.25
RDPf flame 17étq1;lg|§r‘\/l7t$) tthe c 'é idilda té\mpnaé t hell.75 | 11.75
p(HIP) &4 pi 8198cbP-326 |d 0%itlihg of 0.98@] 027, | Gr WO 0 0.397
p(FI&Adi nd.00n| 1999 sple@l flik8Idppl.D8at ild® r|ey’iTT ot $0.805 | 0.998
Spddifec par { ildal at.1amuni4 ill.10 var.y3 dependiing opl.ibe|1.12 | 1.11
graf@ilecul ar we| ght of the organi c phosphdte, the ampunt
Teiiel Ne TEAMMEBEE T& N [RFESENG3 and7poSSI Ry DEAeT | 68 | 60

permal 1y flapmabl @ ingriedi ents which might al so be
strén%ﬁllu‘jed in the cagnposiition.| The organi c phosphat ¢
ane—1¢ aants re—generat-y="> HE—eonposttionRs

Sﬁl anpun;lg'lzofig%outﬁzﬁt o.lrgﬁourg'%S j\gl ghtlgp%r C%ﬁ; g{;’i 214
elo Lfie | _about 5 tlo abolt v\.ei_gh sent
FleéP@l ven2aft e239ediZ0703135¢0 bt @69902&6 ut2§799 2490 | 2540
mogpiught percenht baded on the total |weight of the
Flezuraposi { 86n. | PO sqni®4endddi ne9t s i|106s [dé®i rp¥l e 01 | 91
yietdhe final copposit|ion tjo have a heat dgfl ect)on
strér@ﬂﬁerat ure [HDT) |of about 700C to aboyt 1300C as
Not®k&" M Ne03 af 1308 [Mepa |Hascal g1 MPaps by ASTM 1BA8] 1T31€ | 136
Izogbncent rate may hgve an HDT significant|ly higher than

e HDT t i Si ThHe method
?e gug}grrfer |?I us rate?sby triﬁg fojlgéf’ovvi %g non1-3IOi m {I|S4ng 109195

Xanpl s. EXAMPLES The |mat erj al s enpl oyled in the
temp@rq i tha mle arelliste in—Table 1 Tab

Eﬁtgﬁ:mn@d fccord‘mg to ASTM D638. Yield strength is in MPa. Elongatlon is in
percent.

“Determined according to ASTM D790. Results are in MPa.
3 Deterrnlned according to ASTM D256. Results are in J/m.

*Determined according to ASTM D648 at 1.8 MPa and 0.64 cm. Results are in °C.
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A concentrate as shown in Table 1 was nelt m xed and

pell etized. Anbunts shown in Table 2 are in weight
WEersens97 based on the total weight of the conPENUSEN®E010143

The concentrate was used in |ater exanples. Table 2.

Exanpl es 2-4. The concentrate from Exanple 1 was nelt
Aswanele véehbyaBelahplendl14 uhbgte abebinipositionslwigh ¥ raipe Fphysical

shown in Table 3, The amount of rubber nodified

PrORSTUASIPR SR IAAS USig FBERICORSENEA: t | onal r ubber

nodi fi ed pol ystyrene in weight percent based on the
Exagipddsvgight of the conposition. The conpositions were

nol ded and tested. The concentrate itself was nol ded

and tested for conparison. Table 3. percent.

Thgeqoaeenitiatdrase Sxample § ovaAsSTVDNOEd Wik wddiioaslerubhenvPadified

rolShREIR AR 8 A L23F, (TRAULSuE i e
mdosA&1 qtol)ﬂstyﬁier&@as am:l Weight @ervehimagéds dnCile tHRS UhEightalo® the
npl es 2-4 show t hat, _performance varies In a

CO’%‘BB%P%?@]GI VO’F‘PH%IHPH? AEHE dPP 6% agd destedhe Elaparretagtance was
(k@gghkggyﬁhbﬁﬂgp@§5mqglf|ed pol ystyrene. Exanples 5-16
he concentrate from Exanple 1 was nelt mxed with
addi ti onal rubber nodified polystyrene and RDP as
shown in Table 4. The added anount of RDP and rubber
nodi fi ed pol ystyrene are in wei ght percent based on
the total weight of the conposition. The conpositions
were nol ded and tested.
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Fl anmability results are reported as "probability of

first tinme pass”

or

p (FTP).

Twenty bars were burned

whyoosie7stt. 94 net hod and the average and st ande€TUS2005/010143
deviation of the flanme out tines was used to cal cul ate

the probability that

in the standard test of five bars

Tdbte Ranpl e woul d have received a V-Orating (p(FTP)

VO or g1 a8 ng1gp(ATRVI)j9A Yo orfgreafes 733 [24
HIP§ 0Pabi Tlidsy Of 1Pa&3Ng TG 3TI$3 sLTIHE (T &, PAaTF) 685 195
Collile ST Sa s S P e ST RETCAT® [0
BPa \,ceptu”!'%. 1:'.25.'!3)x17i55 c _é&-ﬁd L tGr_s érpl egll.75 | 11.75
PV Y0 | h69% b33 T00AM ng | OASONK4 |k r ek® t 5| 0.005 | 0.016
Pl &/ lobt|d)-9R4| 18P0 hd 0w Q-47k hi ORneHD86F| A7 Bhmt). 28D 8.970 | 0.912
SpeifiDet er|nli.hied| &dton di28g |t LOASTMID638.11Yi|el.th st t.6agt h.11 | 1.11
gravityi n MRa. El pngation i in percent. detlerm ned
Teagleor di (g2t o A&FM D790, [Resulfgo are7sn NPa  deger N ged | 68
yiehgcording to ASTM P256. |Results arg¢ in J/m
Str lermined according tg ASTM D648 athl.g MPa| and 0. 64

1. Resgl 1 : or=p3 et St
;l;iggflﬁaglge_ 01;8’51 c%n%%%?tﬁ%ﬁgbv&m afz}'g%gg&ggl m c‘?‘sz’ 1268 | 16.44
ﬁ%@u ertHes—cap—pbeade dsinga-single-cgncentrate.

Fl | eg 20802U2640e | 2d8 drar Bt ez?qooﬁz@(%n'p%@ol P80 | 2650
mogPlusd wilt h additiohal ribber difiled palystyrene and
FlegprbP ag &hownl@ln Tabd e |5.03Thel@ddedlanguiid2 of 9RDP| & | 97
viekdubber rodifiged polystyrlene is in Wweight| percent based
strangtithe total e ght of tlhe copposition. [The

Notpeposi tjilass wWese mbisled @dod fesd ed1fl gneor ef gg3daneey | 160
Izodds determ ned as i|in Exanpl es| 5-14|/Tabl g€ 5. percent.

Heat 84 101 |99 125 |94 117 | 135 | 119 |114 |101
deflection

temperature4

'Determined according to ASTM D 638. Yield strength is in MPa. Elongation is in

percent.

’Determined according to ASTM D 790. Results are in MPa.
*Determined according to ASTM D256. Results are in J/m.

‘Determined according to ASTM D648 at 1.8 MPa and 0.64 cm. Results are in °C.
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2Det erm ned according to ASTM D 790. Results are in

MPa. determ ned according to ASTM D256. Results are in
wda coos/odBet er mi ned according to ASTM D648 at 1.BCIVP820851010143

0.64 cm Results are in OC. Simlar to Exanples 5-14,

Exanpl es 15-24 show that a range of conpositions with
Sirfi14rad ¥ex Shpl BN ¥ IUC Bk arBpRE @ 5LJ4eshoGathaldL rdhed @ f UShP&sifons with a

single concentrate regardl ess of the choice of flane
ran,ggtogpbymcal IERperpEe caBbe madgwping apfingle #ongeptrate regardless of the

I her powder w th a butyral dehyde [|evel

Chcg?éé{%érégﬁsgé mllion by weight was extruded on a

53 millinmeter (M) twin screw extruder at a rate of 5
Ex®mklel25gr ans per hour (kg/hr), a screw speed of 310

rotations per mnute (rpn, and a barrel tenperature

A S SBlL40 1 PR e, S ST e dviirer dgel Tovel OF 114

pattdPpE phi€HoRby ¥elghk ¥abxudedk@ 153 nillith B3 ¢RDAE Wrédh eRtruder
vacuum vent pressure of 950 ml|libar of vacuum The

at gxate 0666 lglagmanes pevdoup ékg/bo)i zégrea/n@ead p6B10 entatigns per minute
ol A5 DR TR b eI P G R waer

injedtidnolohes exc Rillolved by VieuaangiteVatsr Wh@i&ﬂedtéﬂ élfabﬂa& of 1.5
g/? Table 6 As seen in Table 6, althqu gh the | evel of
kefr inipemph £9ns o1 Andcen lY@HEPWéW%%g 0 gniflghar of gagyuig ¢ The

u
e R Al gt B Slet Pk g s, Y Gimed under fhe, same
corglieqpss. ’E]marppd)@ssZﬁ'aS\eraqeﬂé wbredtimes. | Vhepehvelptidupiradehyde and
et her .po r Wi t r e level of 48 parts
Othﬁﬁyglﬁﬁlﬁsi"& E‘?f‘tlﬁ %ﬁ {@H%gmﬂ twin screw extruder
at a rate of 13.6 kg/ hr,

Table 6
Sample Butyraldehyde in | Trimethylanisolein | Toluene in ppm
ppm ppm
Powder feed 114 26 187
1* extrusion pellets 134 1.1 26
2™ extrusion pellets 49 0.2 0
3" extrusion pellets 25 0 0
4™ extrusion pellets 14 0 0

As seen in Table 6, although the level of trimethylanisole and toluene decreased after
the first extrusion with water injection, the level of butyraldehyde was not reduced

until after 2 extrusion steps.
Example 26

A sample of 0.40 IV polyphenylene ether powder with a butyraldehyde level of 48
parts per million was extruded on a 30mm twin screw extruder at a rate of 13.6 kg/hr,

a screw speed of 300 rpm, and a barrel temperature of 315°C. The extruder used a
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a screw speed of 300 rpm and a barre

315

sane conditi ons.

0C. The extruder

tenperature of

used asingl e vacuum vent operated
w@e0o0s078ai | | i bar of vacuum The extruded produRCT/MER05/010143
pel l etized and a portion was re-extruded under the

This process was repeated 2 nore

singld vasumAven deietatahal 6qoomtldibasaihydcaumasTiexextudied paodiet was

pellql@gg rarlé

vol

ati |

he conditi ons descri
_ fPORD Wagrkgythtdef yn
repehfdd DR 0P i er An EH&itiloﬁéﬂe;]BoS\ﬁ{eﬁ

es In the sanples

ed above except that the
g%db? PRGeOndEIgnge 8l Rrpeass was

REhylealge

shown i n Ta

DR e

conditipss dssmnped ahged exedpovibatt that feedhaatk ewad 66f kg/ilr to double the

.i?ﬂ
Tres1 E}F

r.al de

g

Bl R R B B BBl R R e

sam$hes [suhetvn i Mableexanpl e al so shows that making the
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extrusion but begins to drop after multiple passes through the extruder. This example

also shows that making the residence time of the first extrusion pass equal to the

residence time of two passes is not as effective as two individual extrusions.

Examples 27-34

Samples of a blend of 90 weight percent 0.40 IV polyphenylene ether and 10 weight

percent crystal clear polystyrene were extruded on a 28mm twin screw extruder at a

screw speed of 300 rpm, a barrel temperature of 310°C, and rates of 3.0, 7.5, and 12.0

kg/hr. The extruder used an atmospheric vent plus a single vacuum vent operated at

800 millibar of vacuum. The extruded samples were pelletized and re-extruded with

additional crystal clear polystyrene, SEBS rubber, glass fibers, and other additives to

give a final composition of 34 weight percent polyphenylene ether, 35.5 weight

percent polystyrene, 5.5 weight percent rubber, 10 weight percent glass fibers, and 15
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kg/ hr, a screw speed of 300 rpm and a barrel
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nereg@ Dy pre-extruded with 10% polystyrene at 3.0 kg/hr 3.3
31 PPO powder 4.6
32 PPO powder 3.8
33 PPO powder 3.8
34 PPO powder 3.8

All of the samples (27-30) made with the polyphenylene ether/polystyrene blend that
was extruded once before compounding with additional components exhibited lower
odor intensity than samples made directly from polyphenylene ether powder even

though steam stripping was employed.

While the invention has been described with reference to a preferred embodiment, 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
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reference in their entirety. CLAIMS: 1. A nethod of
meki ng a thernopl astic conposition conprising nelt
WOorR00s/0978a7 concentrate conprising a first ther mp@I/aS1008010143
a second thernoplastic and an additive with a
conponent selected fromthe group consisting of a
situdtioint ot rhdrerap liestehchindd dfethé aivehtkaitBsldidepaEing from essential

reinforcing a?entd.eLectricaIIy conductive filler,
scongothersobet Fhergforss it gndutended that ithe Anveaten dwiidenkmitehdo the

pertfpblsf MHBIRGR Seldsol 4t MEHR) Aibge EpubBEL R taftink ) e
investiom. buB thaf llee imeedittneh vofll iGtlhmideall embbémednts faHmgsweition dheastdpe
¢ third(%ﬂﬁ%ﬁgglastics are different. 4. The method of
of the apppnde ein the first thernoplastic conprises
poly(aryl ene ether) and the second and third
All éik@[rgamh@,sga&&ﬁ apPIRALbAS aht s roffintéede RRIYSIrNEE RBrein by
5. The nethod of" aim1l, wherein the conposition
refefeneq inetheiz gafiietses an i npact nodifier. 6. The nethod of
Claimb5, wherein the concentrate further conprises an
i mpact nodifier. 7. The nmethod of Claim6 wherein the
i mpact nodifier is present in an anmount of about 1 to
about 10 wei ght percent based on the total weight of
the concentrate. 8. The nethod of Claim1, wherein the
concentrate is in the formof a dry blend. 9. The
method of Claim1l, wherein the concentrate is
pel l etized. 10. The nmethod of Claim1, wherein the
concentrate is in the formof a nelt mx. 11. The
net hod of Claim1l, wherein the first thernoplastic
conpri ses pol y(aryl ene
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ether) and the second thernoplastic is selected from

the group consisting of poly(alkenyl aromatic) resin,
w@odoganisge, pol yol efin and conbi nati ons of twoPOF/URIN&010143

of the foregoing.12. The nethod of Caim1l, wherein

pol y(arylene ether) is present in an anmount of 50 to
ChBDMIS: 99 wei ght percent based on the total weight of

the concentrate. 13. The nmethod of C aim 11 wherein

the second .t hernopl astic conprises a poly(al kenyl

Lar onfitedod & jmpalgng atthermnmlastia IcRBRgition epmprising meeli mixing a
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cALEBRfilRRSAM %ﬂlﬁ‘ﬁl&l@bﬂwd\@f 9bie dtfthd fiedopi}cent rate.
15. The nethod of O aim 11 wherein the second
ther nopl astic conpri ses a pol yol efm and the pol yam de
2. s pFesawthadnofalagrolyvhes¢in the secosd wad sjulithegooplestightare the
cent based on the total weight of the concentrate.
The nmethod of Claim1 wherein the additive is
present in an anmount of about 1 to about 25 weight
3.per cEimt nizdised o6 rClaine I, ovldreineihghdecaid b tiied cledtinoplastics are
d%i]' The nmethod of Claim1 wherein the concentrate
! }ises a combination of additives and the
conbl nation of additives is present in an anount of
4. abo Ul"helmbﬂ’lodl%@@lalﬂﬁl WethGéih tﬁ@ﬁ@?ﬂkrﬂ%}ﬁ@s@lc(éarrﬁoﬁ%stﬁmﬂhrylene

ht of the concentrate. 18. The nmeth
etb\mm hetspeond v dhisth thesm aplastics somprisy mlbb‘trlmxbdrﬁptﬂ a@wtyrene
and the conposition further conprises a bl owi ng agent.
5.19. irﬁke?? r |
sel ecie g?ltrog%qt(ﬂémgrl a{vﬁ&%m\/\m@ c@nﬂo&ﬁ@n ﬁﬁlﬁl)e} k:(yrﬁplllsses an impact
modifier.

S

6. The method of Claim 5, wherein the concentrate further comprises an impact

modifier.

7. The method of Claim 6 wherein the impact modifier is present in an amount of

about 1 to about 10 weight percent based on the total weight of the concentrate.

8. The method of Claim 1, wherein the concentrate is in the form of a dry blend.
0. The method of Claim 1, wherein the concentrate is pelletized.

10. The method of Claim 1, wherein the concentrate is in the form of a melt mix.

11. The method of Claim 1, wherein the first thermoplastic comprises poly(arylene
ether) and the second thermoplastic is selected from the group consisting of
poly(alkenyl aromatic) resin, polyamide, polyolefin and combinations of two or more

of the foregoing.
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consi sting of coupling agents, antioxidants, nold

rel ease agents, UV absorbers, |ight stabilizers, heat
war@biopisgers, |ubricants, plasticizers, pignmenPGT/UN065010143

colorants, anti static agents, nucleating agents,

anti-drip agents, acid scavengers, and conbi nati ons of

12.Wo The fRiRDAMT ¢laRn flof WB&ieiOpol @ryldheBEhdiPeh SbsciBitl #40arBount
t her nppl astic conposition conprising dritblendlng a

oft50te EbeHHhwpighispareent hased oaile toka myeeghtt a5 thecconpentrae.

additive to forma concentrate; andmelt m xing the

13¢ONOERL hidifo .otthﬁjlﬁop?Wéinsﬁlee&%gxg(} .ftflé}mog 88 chtﬁBrises a
consisting of a third thernoplastic, tire retardan
padldikenylearonmitiaj oesin ngd dhe poly(dkeol raremitio) resindisgireseat in an

fill - el [ ly. duct i filler, an .
AR o S5 W SHEbS5p bt b 08 o, of
comBddieee. of making a thernopl astic conposition

conprising nmelt-mxing a first thernoplastic, a second
t her nopl astic and an additive to forma nolten

14z oncElt magthed wd] Chithz] hgvheseinniiet segord teeymoplastéc comprises a

I ' . £0 te: X e .
pop i B B B Qe B0k BEEbOR, £ by 5 e
pekdeat based pnahasitd tweightoff ttee dotémdratdier nopl astic, fire
retardant additive, reinforcing agent, electrically

ti fill . -el ectricall ductive filler,
19500 Eioretted ifeClimy b Sgheroib, Gecibent opiic compises 2
pol et hA® theOpol (i dd i€ ples¥htein @inMarh it b 58&ut 5 to about 80 weight

t'hernopl astic Conprises poly(arylene ether) and the
perdeat hanst aotthe togad pughitiof dre deasendrabaut yr al dehyde | evel
| ess than or equal to about 800 parts per mllion by

16\éNte Ih gir:%e. mBASE Db whlefl th\é’%h@itﬁt\/e %f prgﬁgt Rloa{ry M%k §F%bout 1

to about 25 weight percent based on the total weight of the concentrate.

17.  The method of Claim 1 wherein the concentrate comprises a combination of
additives and the combination of additives is present in an amount of about 1 to about

25 weight percent based on the total weight of the concentrate.

18. The method of Claim 1 wherein the component comprises a third

thermoplastic and the composition further comprises a blowing agent.

19.  The method of Claim 1 wherein the additive is selected from the group
consisting of coupling agents, antioxidants, mold release agents, UV absorbers, light
stabilizers, heat stabilizers, lubricants, plasticizers, pigments, dyes, colorants, anti-
static agents, nucleating agents, anti-drip agents, acid scavengers, and combinations of

two or more of the foregoing.
20. A method of making a thermoplastic composition comprising

dry blending a first thermoplastic, a second thermoplastic and an additive to form a

concentrate; and
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23. The nethod of daim2 1 wherein the first
t hernopl astic conprises poly(arylene ether) and the
W0 b@soesbasti ¢ conposition has a trinmethyl ani SeCEHUBEO&D10143
| ess than or equal to about 30 parts per mllion based
on the total weight of the poly(arylene ether). 24.

méh enirkighthe cocefdrate Mith alcofﬂ‘ﬁ?fr%hﬂsdlé%&dfﬂdlﬁ the group consisting of a
taer nopl astic _conpri ses poly(aryl ene ether) and the )
thirg dhagpplastic cfiecorprsdant | aditiyss reantproingepgent, qallyconductive
ll& BoRlel &Ry rRAHle G P! ébnﬂﬁfati(%g A Yy 8 "t the
ased on the total weight of the poly(arylene ether).

fopggoink. met hod of nmking a thernoplastic conposition
conprising nmelt-mxing a first thernoplastic, a second

2fhernﬁ$u§§ii d ag addik%ye to f%rn1a nol t en
concerPr PO HERFN g AGOPRSI B PRIVHS ORI with a
conmponent sel ected fromthe group consisting of a

melntidlirdghe i@ rhésidplastié, 4 eedoall ahdtdplasidhdid ¥R additive to form a
rei nforci n% agent, electrically conductive filler,

malien eeeRtrdigal |y conductive filler, and combinations
of two or nore of the foregoing. 26. A nmethod of

i i Lo | ;o tion
Sl A 1 S P
t hernopl astic and an additive to forma nolten

melp moiing Hreepellptized condentyateheithnel cenpanenic ssdeatet &ono the group

forma | 1etized concentrate; blending.,t.he pelletized
Coé’glﬁ{cﬂé%t ‘?ﬁtaeqf\}\ﬁr‘% hglgmé ient™®s ‘fqaergi”gd a&‘?%?‘r‘?’tﬁ n}é?rr%ﬁ% agent,
ele@n&dIBL targlubhiveafitll, hdnlehRtritany ashdetivé ifflRr, #idaddd@ihations of

additive, reinforcing agent, electrically conductive
twoj qriaere of dhe foregeing cal Iy conductive filler, and

conbi nations of two or nore of the foregoing to forma

20! enth@ngeinBieok! emifPldi Nhdif PheeMlst thermoplastic comprises
poly(arylene ether) and the thermoplastic composition has a butyraldehyde level less
than or equal to about 800 parts per million by weight, based on the total weight of the
poly(arylene ether).

23, The method of Claim 21 wherein the first thermoplastic comprises
poly(arylene ether) and the thermoplastic composition has a trimethylanisole level less
than or equal to about 30 parts per million based on the total weight of the
poly(arylene ether).

24.  The method of Claim 21 wherein the first thermoplastic comprises
poly(arylene ether) and the thermoplastic composition has a toluene level less than or
equal to about 100 parts per million by weight based on the total weight of the
poly(arylene ether).

25. A method of making a thermoplastic composition comprising

melt-mixing a first thermoplastic, a second thermoplastic and an additive to form a

molten concentrate;
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27. A thernopl astic concentrate useful in making a
t her nopl astic conposition conprising a first
w0 bh@swoopsbasti c, a second thernopl astic and an pCOUS2008010143
wherein the anount of the first thernoplastic and the
additive is higher in the concentrate than in the
mdlihefifRR! Rt hfolteR Ngaséditatn with8a oAt eEle@éd Godh Mhe Broup
wherein the first thernoplastic conprises poly(arylene
coptifing) odna thiwl deerowalastier fibp|raterdant i additiyee creadorcngmagent,
I&fd.ng O . a 1.§) '
el ol B AR Bl P BB SR ER OO B g hBiaflons of
twobr tioge bDthedotepging29. The method of C aim 28, wherein
the poly(arylene ether) is present in an anmount of 50
to about. 99 wei ght percent _based on the tqtal weight
2601 hBichoiadibFdion BelinerboRRnEHC sPmepsing semphsi n
the second thernoplastic conprises a pol y(al kenyl
méd-RiBh} @) fifse Slefmapldstid)a Rednd( @l hstil fHaBdd §ddifiRSioNform a
i s present in an anmount of about to about 50 wei ght
mgiencentenatied on the total weight of the
concentrate.31. The nethod of C aim 28 wherein the
[ [ ' : ] and the
P L R e T £ A B AR RS " Mbot
50 wei ght percent based on the total weight of the
blendimpe tha gebeti2d. cofventrae hwith f cGhpone Ssaldvéedeifront Hee group

second t.her tic _coppri.ses ol yol ef m and t he
coR S g ToRE IR R o S s b YR Bmtreingo geent
el3icaBY Fohdisive eMlier PASEE e@fi cAlRe cdifludtiverailen) tan@fcotbfations of
concentrate. 33. The nethod of Caim 27 wherein the

twag@dimorg ef the foreasiagto farmamblaptbyrt ingsetieBelding the endut
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279°n9§%érﬂ'{og)ias§é -contat Rt HQH1%h xtgaﬂi'ng] %zhém%ﬁﬁk{i]c tcg]rﬁposition
concentrate conprises a conbi nation-o
comprising a first thermoplastic, a second thermoplastic and an additive wherein the

amount of the first thermoplastic and the additive is higher in the concentrate than in

the thermoplastic composition.

28. The method of Claim 27, wherein the first thermoplastic comprises
poly(arylene ether) and the second thermoplastic is selected from the group consisting
of poly(alkenyl aromatic) resin, polyamide, polyolefin and combinations of two or

more of the foregoing.

29.  The method of Claim 28, wherein the poly(arylene ether) is present in an

amount of 50 to about 99 weight percent based on the total weight of the concentrate.

30. The method of Claim 28 wherein the second thermoplastic comprises a
poly(alkenyl aromatic) resin and the poly(alkenyl aromatic) resin is present in an
amount of about 3 to about 50 weight percent based on the total weight of the

concentrate.
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addi tives and the conbination of additives is present
in an anount of about 1 to about 25 wei ght percent

whawsmdosn’ t he total wei ght of the concentrate. PGBUSIN®010143
nmet hod of Claim 27 wherein the additive is sel ected
fromthe group consisting of coupling agents,

31. antThexhﬂdnﬁsQf Cihich 28| easeirndgeniksconiMhahsaplficScorhpridet a

& heat stabilizers, lubricants
POlyﬁ}T‘é rio] YA gFrnRIESen a0 ARghe dnthout &ie Abawtai weight

percREHs&d oﬁ%t@@i {N@% | nﬂ& E@nc%ﬂfréted“ p agents, acid

scavengers, and c ations of two or nore of the
f or egoi ng.
32. The method of Claim 28 wherein the second thermoplastic comprises a

polyolefin and the polyolefine is present in an amount of about 5 to about 80 weight

percent based on the total weight of the concentrate.

33.  The method of Claim 27 wherein the additive is present in an amount of about

1 to about 25 weight percent based on the total weight of the concentrate.

34. The method of Claim 27 wherein the concentrate comprises a combination of
additives and the combination of additives is present in an amount of about 1 to about

25 weight percent based on the total weight of the concentrate.

35. The method of Claim 27 wherein the additive is selected from the group
consisting of coupling agents, antioxidants, mold release agents, UV absorbers, light
stabilizers, heat stabilizers, lubricants, plasticizers, pigments, dyes, colorants, anti-
static agents, nucleating agents, anti-drip agents, acid scavengers, and combinations of

two or more of the foregoing.
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