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modifiers, and fillers. The blends are very popular for use in molding a variety of
automobile parts, e.g., body panels, trunk lids, hoods, and many smaller components,
such as fuel filler doors and mirror housings. Replacement of metal automobile
components with plastic parts has many advantages, such as weight reduction and the
elimination of corrosion problems. However, in many automotive applications, the
plastic component must appear identical to adjacent metal components, in terms of

color, texture, and overall appearance.

An electrostatic painting operation is often used to apply paint to plastic and metal
components in automotive assembly operations. Since such a painting operation
requires that the plastic be sufficiently conductivé, conductivity additives must be
incorporated into the plastic. Moreover, since the paint is usually baked onto the
panel at elevated temperatures (e.g., greater than 180°C), the plastic component must

be able to withstand such temperatures, without degradation or warpage.
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Furthermore, the surface should be generally free of various defects, such as splay and

péint popping.

Some of the commercially-available poly(arylene ether)-polyamide compositions for
electrostatic-painted applications employ talcum (talc) as a filler. While these
products usually exhibit a good balance of dimensional stability, rigidity, heat
resistance, and impact strength, they may exhibit some drawbacks under certain
conditions. For example, when the compositions are molded, the presence of talc can
lead to splay. Splay is often manifested as streaking or pale marks on the molded

article - usually near the mold gate. Moreover, when the articles are painted, other
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MbRdover, other properties for the molded compositions should also be substantially

maintained, such as dimensional stability, heat resistance, and impact strength.
BRIEF DESCRIPTION OF THE INVENTION

A conductive thermop]astic resin composition is described. The composition

comprises:

(a) about 20% by weight to about 80% by weight of a poly(arylene ether);
(b) about 80% by weight to about 20% by weight of a polyamide;

(c) a compatibilizing agent for components (a) and (b);

(d) a conductivity-imparting agent for the resin composition; and

(e) about 1% to about 50% clay, based on the weight of the entire composition.
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The painted article has a surface characterized by fewer defects than a surface

produced when the conductive blend formed in step (I) comprises a talc filler in place

of the clay filler.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a phdtomicrograph of a painted test specimen molded from a conventional

poly(arylene ether)-polyamide composition.

FIG. 2 is a photomicrograph of a painted test specimen molded from a poly(arylene

ether)-polyamide composition according to the present invention.
DETAILED DESCRIPTION OF THE INVENTION

The thermoplastic compositions of the present invention comprise a compatibilized

blend of a polyphenylene ether resin (or other poly(arylene ether)) and a polyamide



forman intimate blend; (I1l) nolding the blend forned
in step (1) into the article; and (111)
w@bmenewsd ati cal |y painting the nol ded articl eedDUSE0S/040522
in step (I1). The painted article has a surface
char acteri zed by fewer defects than a surface produced

re‘gﬂe” b EQ%?tsin\F{);ﬁ Ji’tg H% {axﬁﬂe "E‘ﬁgéﬁf“? ﬁ@eﬂeﬂ §r‘é’,§ﬂf£i"s\§ﬁl be

us@&%]{"ﬂ ﬂNeQ-_wﬁTHE]eD%WsN@?omlgltﬁat the ifgll &cope of this component is
phot omi cr ograph of a paint gd test  speci nﬁ,lrl nol ded. from
erabr@fmam p aréarylﬁm ythgf)y) erl@°%t PERgs: ¢8| Yelnkaewn 1n the art, and

det%gxrl?e%sfnt 3 ﬁgi}e%na m@ 0k z:é ﬂ%ﬂgﬁkdogbcﬂ/epaf\]% ‘ﬁ%ltmg

speC| rom a poly(arylene
exairtpdes) inploty AhS dRatc Nmspoé;Bﬂ Do dagiorediahg4166976@ (Par denMeer),

[ ' . DETAI L PTION OF TH Th
4 RESRb AP 1€ BonBaLTEToROEETINE 5t e FrU LR <t ab;
6@9@8@3 %ﬁoévo%&naaﬁ t)bhﬁd %%1@48@ Hafm&ra ﬁal é&pmnml %rirewmch are
‘et ier” resin her pol'y{arylene ether))

mp<n1pyaimddmr@sibmref(ef%methe sake of sinplici ty the term
"pol yphenyl ene ether” or "PPE'" wi |l be used herein at

under st a th fo .
i PESppbistentFr RS RAL ot Bt Oybiion BERRE ) known
poipsieaykhendaearesingl | M’Gfk&‘d’b]d nreting Bictudeapdly(B6atimbibg-1,4-
in many references, sone of which are nentiogned above

ph@NLens ratherh gase Welp e SOPAMEHd destpssot ﬂaﬁrdlm%lsvlphpnsb:@né?@ 6-
| d 3
n%rgﬂ)a};#)hegl%)l ZI ;ln cﬂtm@ﬁ)g]tlé)?g \(v%&gwc hg/gllgﬁt) ’res4 t{rﬁ% 9s %esued to

actphihindates f()Ueaxarrme apgint Guxzé69y<ﬁﬁ3 P(Hmevraemg et glags) transition
and 6, 2 3 ( rmafaj an et al al | of ch

tepws@flﬁsré‘siﬁﬁ &*éefeﬁ A dhe OXFR ERR at%@rﬁ’p&rﬂym&y@mmmnm

vng&ﬁﬁg 1"set§rbfb§lly'sl?eftheH Rbdite0 RO ESRNLLONVEBD! Ny 'a@CJnH,Qs%red in
al I known pol yphenyl ene et her resins. Preferabl

chlesiforsn atn23°0d e Ophelr wadattondi inshéydsins, may also be useful based upon

similar principles.

_The polyamide resins - often referred to as "nylons" - are usually characterized by the
presence of an amide group (—C(O)NH—). Nylon-6 and nylon-6,6 are the generally
preferred polyamides, and are available from a variety of commercial sources.
However, other polyamides are also possible, such as nylon-4,6; nylon-4; nylon-12;
nylon-6,12; nyldn-6,10; nylon-6,9; nylon-6/6T; nylon-6,6/6T; nylon-9T, as well as
amorphous nylons. Mixtures of various polyamides, as well as various polyamide
copolymers, are also useful. The bolyamide may also be one or more of those
referred to as "toughened nylons" (see U.S. Patent 4,997,612), which are often
prepared by blending one or more polyamides with one or more polymeric or

copolymeric elastomeric toughening agents.

The most preferred polyamide for the blends of the present invention is polyamide-
6,6. The polyamides can be obtained by a number of well known processes, as

described in U.S. Patent 6,469,093, and patents referenced therein. The weight ratio
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material") can be selected from a variety of materials, with the proviso that it does not
significantly affect the physical characteristics of the thermoplastic composition in an
adverse manner. It is often a carbon-based material, such as carbon black ("CCB";
e.g. Ketjenblack EC 600 JD available from AKZO, Deventer, The Netherlands), or
carbon fibrils ("CF"), (e.g., BN fibrils available from Hyperion Catalysis
International, Cambridge, Mass., USA). '

Carbon fibrils are sometimes preferred. Exemplary materials of this type are
disclosed in U.S. Patent 6,221,283 and Patent W0/94/23433 (also incorporated herein
by reference). The carbon fibrils are typically in the form of vermicular tubes, with
graphitic outer layers disposed substantially concentrically about the cylindrical axis
of the fibril. Carbon fibrils usually have a length-to-diameter ratio of at least about 5,
and more preferably, at least about 100. Even more preferred are fibrils whose

length-to-diameter ratio is at least about 1,000. The wall thickness of the fibrils is
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sukl| dsnihei tgpé ofddditive (e.g., its inherent conductivity); the ratio of PPE to
polyamide resin, and the molding conditions employed. Usually, the conductive
material is present at a level in the range of about 0.1% by weight to about 10% by
weight, based on the weight of the entire composition. Typically (but not always),
when the conductivity material comprises carbon black, it is present in an amount
between about 0.5% by weight and about 3% by weight. Moreover, when the resin
composition comprises a conductive carbon fibril, it is usually present in an amount

between about 0.1% by weight and about 3% by weight, all based on the weight of the

entire resin composition.

The resin composition further comprises an appropriate amount of clay, which is used
as a filler or extender to provide various characteristics, e.g., firmness, strength, and
moldability. As used herein, the term "clay" is generally meant to embrace some

form of hydrated (hydrous) aluminum silicate, and is described in many references.
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espeC|aIIy preferred enbodi nents, the resin

oftcHrROBEIRS BINOR AoRNS S YiaFipes PBETAEMERIS] Sich 5 s9dige, gafassium,
cal ﬁHpn@ééﬁﬁ%%gg%@ghwgqgﬁgﬁ& ﬁ)surface resi stance above
e
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reS|st|V|ty i s bel ow about 10 Ghmcm the resin
Tleomposalt é:mrstiiusntslﬁffdlmjr @hvel yrsectondaraduisvgots af thewniatrial, e.g.,
ectrostatic i Conver se when_the surface
KiPLE i BRI iy P R P p BT iy hese
gro@ls BR SORSIRl: V?(a&ﬂﬁfégﬂlél&esHﬁ&ﬁé;sﬁdélukMe plealra;ygltet h@lophane,
electrodep03|t|on of a corrosion inhibitor on

bentsingtedarslotir élﬂxenﬁon(eﬂféh%nmzﬂs erathegvaghe ugrqupsge@f:rallh dave one
ofp 8 Al SRR Shee o aninat Romoine i BieBtq (41apite2sio2

21%632\4 (5T 2Bl of TR Raneina s Tl T o pr e
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ts | eren COI’]

crodtalREEtidng. PosondeThiderved Snthod Anshtd f‘me t}lim irdliengors; aiglelhy Brigolin-
enpl oyed ual | the conductive material is present

bagedh 4800 élpe%ﬁnﬂﬁiaqlawgealﬁpualbe@@r an%usytsmyg%ho fegpresent.
about 10% by wei ght, based on the weight of the entire

CROTPBREN bBRAInedYRUGRES Yn (RiBusMysiRhMRY:S, 5. phenikd Qﬁd plate like

conductivity material conprises carbon bl ack It
stpyceisesnt Fomtha presentumvention, the clay preferably comprises partlcles which
are in the form of plate-like laminates (though they may be somewhat irregularly-
shaped). The particles usually have an average particle size (through their largest
dimension) in the range of about 0.3 micron to about 50 microns, and more
preferably, from about 0.5 micron to about 15 microns. In especially preferred
embodiments, the average particle size ranges from about 0.5 micron to about 5

microns. (Kaolins are naturally fine in particle size, with an MPS (median particle

size) which is usually between about 0.3 micron to about 5 microns.

Those skilled in the art of reinforced plastics understand that clay materials are often
obtained and treated by a number of techniques. For example, kaolin materials such
as kaolinite can be produced in various forms, e.g., water-washed, calcinated
(calcined), and air-floated. The clay can also be delaminated, to separate plate-like

structures from each other.



bet ween about 0.5% by wei ght and about 3% by wei ght.

Mor eover, when the resin conposition conprises a
waznaduexwse/e carbon fibril, it is usually presertT/U$R0831040522

anount between about 0.1% by wei ght and about 3% by

wei ght, all based on the weight of the entire resin
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an appropriate anoun IS use
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parifles with Do SRS rmharage | U Sy Baertd 6 28 ik Seergh s frgmerated
heﬁang) feferaRE, dhedpdlREs syléﬂwa)lg @wﬂyewoﬁe lhieAhBon BRfess.

scrlbed I'n many references non- | ting
InestenPiged refvecrice) thowcabgnatenat eeaimenu nB/bN@stheam;g dredclayeto a

|ncorpor ted herein ef erenc "The Encycl opedi a
teIpEaf e 04 ot ?qaﬁ& @Béréwnéai #Bi fent coudiiqnsy of Ha nitrogen- or

m}{%l Hiqeat% g#ﬁé?‘él ’ hqpsoﬁ J§s7tanc%§‘dtﬂeh%e M%d%ferﬂ) % %%Id' ¢S cause

Encycl ope Qct ober |ssue, V.
déb:j@lroxMa@omV\DH thé clpy, 2&&]tirBhen pa ojpev-trioatge of:lawat e@alcmatlon

um num and si | ve ec:| e
RO b Y 1oy itmt A bo i Bl AP vhiTpGR oisture
(fRIERY BbSdeafwiniah HiRUSaPithRfure) ABEIALR rembedl, @as sodi um

potassi um cal cium  magnesium and ferrous- or ferric

iron. The mneral constituents of clay give rise to
1WW%W§fWL$§b%hm?Wé thatclayi gl alsoesugfaceansiified, aas to provide

regpt{ve nc (Lrﬂi;l]lr# %o tﬁg r}n£t51%1t ' Re EXAMRAt oﬁ%f be R%?yf dgantageous

m ne se groups are as

bécamdelmaltcﬁ\;s tHé claly t@bedoay dhemicatlp dondddetp tlhmP]PEy)sl}taeude matrix.
al |l ophane, bentonite, and the like. Sone of

It pg th@\a%ht shat thig hendimghelps Grsesnibisetan frgm ﬁ!aﬂ\%éatmﬂet%the SHEface

{ﬁfg:; g%gv'?l'&%g (Sl%ﬂce?l Cr%%ms' éﬁgp)sp’ro%kﬁl%&nqhgr%i)&gxﬁﬁqﬁmg the
suPfaceUpp bR 2SiC2 4H2 O). (Some of the nineral:
conpounds may have the same chem cal formula, but they

differ in crystallization). In some preferred
Ventsdypesnifsaddaives lears be mv@ntt)i mndlf)t the Cddl)ayurfa@e in such a manner.

NB?-ﬁ %%%ga?r?qlffeﬁf gr%g/ed IPS]‘E)QL at téga@% 8'653 nd REE 55' 25'(9 which
are incorporated herein by reference. As an example, the clay can be treated with a
functionalized silane compound, by known techniques. To illustrate, a
"functionalized" silane compound (e.g., an organosilane compound) can be one which
includes one or ﬁ10re hydrolytic alkoxy groups which generate silanol groups, and can
form covalent bonds with the surface hydroxyl groups of clay, by means of
condensation. The compounds also typically include functional organic moieties
which can form bonds with the surrounding organic matrices, i.e., in the PPE-

polyamide polymer. Examples of the hydrolytic. groups are ethoxy or methoxy
groups. ‘

Non-limiting examples of functionalized organosilanes are those which have pendant
epoxy or amino reactive groups, such as 3-glycidyloxypropyl-trimethoxysilane and 3-

aminopropyltriethoxysilane. However, other suitable epoxy- or amino-functional

9



Clay is often obtained and used in various physica

forns, e.qg., flake and plate-like structures. For the
w@emseemssd nventi on, the clay preferably conpriBeEBUS2005/040522

particles which are in the formof plate-like

| am-nat es (though they may be sonmewhat

slspes Sl gsbi e Pasduin B Qb Rt R My g dB Bpounds are
cd?ﬁﬂ?x‘%ﬁ'll?@vailﬁbl&he]“Heazﬂﬁ&nQfof@*@ﬁ’é—ﬁon@hﬁn@agérﬁrhsb 5@?&9‘]@33 from

m crons, and nore preferably, from about m cron
altont QBBto @B bassd onrthedpewkight 9f the etagr betdhis range can vary
n‘ggdl nments, the average particle size ranges from
as %At 0.5 micron to about 5 mcrons. (Kaolins are
naturally fine in particle size, with an MPS (nedi an

TR alroGht€ of ick) pieként Nini the Ylahdry cdisposton amldwWepéhd3on various
mcron to about 5 mcrons, Those skilled in the art of

fagtornmbelc agthsirade of EPErg embtaamﬁ fasuy the tayewdeamaws af ather
d
q%ﬁoéo%gr)l(tg%p%g&qﬂ aﬁ{'gontlﬁo%ﬂ%% &w‘ﬁtﬂ?&ﬁ A &Eh8 dlﬂféﬁrcegts for

' teria s s Finite can
thp Mol dexkadticle, amardompouhdingeapabildy., U\ﬂMIB}l; thtvaﬂ;d}ed Jpresent at a level
cal ci nat ed (cahylned and_air-f| oated
4 ;

The .
inthe gange o @bawti 1Yabydv el to abhartaitee By ayaeht; E@éeéwﬁl&% Height of
thfereﬂmeeggxl(i})o@hmr Ihrbréfe%d RR8HENTeaE, Ao the Itahge of about

herein i's calcinated. Calcination can
1@%r by edeight tbyalmnmvw%l bnaiveight, hardk ,in amjnegeeseecaallyy preferred

r [ ts i uni f rmcla & o
eryadtnilly Pedeiele bt 8 Fape e AFuk 5 By Yy oy 25% by
weidEe PiRysa ki e@ & e rﬁrthylllrtﬁr:f #Dl @ﬁ%adlmt&ﬁﬁw fHe nadt appropri iate

non-limting exaggrl e of one calcination process. In

leveleofStayfatia gk cadriee anphisation, basedin pat pp digrtaeghings set forth in

eating the clay to a tenperature of at |east
thlsosé)%{)#g%ffg under anbient conditions, or in a

nitrogen- or noist-air atnosphere. In sone instances,
Theorhpaitiang of thep invensai ﬁ‘ec]wndgﬁm@@etayidn@mm modifeds, most

he. cl ay, sulting in a ture c
o hich % W@ﬁ%wépgbwﬁs e %@l HEeme 'loay efljephance the impact
pr@vg%eg lofGhe A& ﬁ‘r'ﬁ'aiee wiffoul @N\bsfﬂﬁﬁﬁllﬂlffé&ﬁﬂge tHef 6186 ﬁﬁyswal
nded within the clay structure) shoul d renmoved
properties of the composition of this invention. Partlcularly useful materials are
various elastomeric block copolymers and core-shell copolymers. Such materials are

described in many references, like some of those mentioned above, as well as in U.S.

Patent 5,965,655 (Mordecai et al), which is incorporated herein by reference.

Non-limiting examples of the block copolymers include A-B-A triblock copolymers
and A-B diblock copolymers. These materials are usually thermoplastic rubbers
comprised of one or two alkenyl aromatic blocks which are typically styrene blocks,
and a rubber block, e.g., a butadiene block which may be partially hydrogenated.
Mixtures of these triblock copolymers and diblock copolymers are sometimes useful.
Specific examples of block copolymers are styrene-butadiene-styrene triblock

copolymers; styrene-ethylene/butylene-styrene triblock copolymers; styrene-
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In sone preferred enbodi nents, the clay is al so
surface-nodified, so as to provide reactive
wo em6enéwmal ity to the material. The reacti vit yPCEHUS2085/040522
very advant ageous because it allows the clay to becone
chem cally bonded to the PPE-polyamde matrix. It is
0 that this g 0 prev nt t
et%x?lsﬁ?mog}/]e?e sté/retns Et)rﬁtglgélpur c(g% e\%??r o hedm) efcf eney diblock
cdpelynigs.or after processing, thereby enhanC|ng the
surface appearance. Various types of additives can be
used to nDd|fé§the cl ay surface in such a man

NRphinifing tSXAgP It caresshstlovmersy mpdifiers alrﬁattla%t"gll acrylic"
8 ]
mptcHat; e?ﬁaﬁﬁaﬁaiﬁ A ool Y BORpLIRRY RO A°pShButy!
aomwlafe, svithunstelloofad medxy] mdtlmcw]aie;mmhmd stypynekinethglmethacrylate,
onallze

t echni ques. i l.1ust funct|
o SRR B e Jrethyln et i Pelhe BBL R Bafoestgl cimpact

mﬁ@ﬂﬁ‘éplé o6& 1elesy Q'ﬁ%ly‘%taﬂ%@ Byedimat }ét ﬁr@fe?éb‘i)ocﬁbsgllﬁk@is with an
whi ch generate si | anol gr oups, and can form coval ent

adrylagshelil suchtas¢hasemfeatienddyabowsy| groups of clay, by
neans of condensation. The conpounds al so typically

Thd'§ gun?o unstd %n‘ierrvxgla rcr:larrgeg t'l(?n% Wh' CFO eg%ereln depe dc on
onQof st M9 ding*ory Pees, R

urroun
vdrhﬁs Iﬁfbﬁ}sxel xyxam cfeviioh weeer meEﬁarml ]ﬁSVlOﬁsljz h@sbamr Qheyhdoalﬁer is
groups are et hoxy or oxy roup Non-1im

Pfé%?a‘frﬁ‘l goubf- St rbdtwealmtp z"b%“to?r%(ahb&e!%éé’s%ﬂf en t}wogeght of the
er}M?é E(g}né@sgt?or{) ng %}Qﬁfgd b@dﬂn‘%ﬂtsrtﬁ@‘f&e}/ﬁ if rt}gezxgﬁ%e_ of about

suc yC| xypropy tri methoxysil ane
Q&%ﬂnowmgmmbmbmanmﬁxbﬁquﬁm However, other suitable
epoxy- or anino functional sil anes could al so be used

th Il e- nment of the ay. oun re.
Th ssppelie, lais TREMEEn FHb Rala e e RORAT £ rgrious
adBPRE, Walﬁl‘x’mg%ﬂ%ﬁleg [N ARD Qb 10z s ah Pox3dRk, 1db¥cants, flame
based on the dry weight of the clay, but thi s range

retagdanisa rdyiparetandarnts, dyes, pigments, colorants, antistatic agents, plasticizers,

and combinations of any of the foregoing. These additives are known in the art, as are
their effective levels and. methods of incorporation. Effective amounts of the
additives vary widely, but they are usually present in an amount up to about 40% by
weight, based on the weight of the entire composition. The preferred amounts of
these additives usually ranges from about 0.1% by weight to about 2% by weight,
based on the total weight of the composition. However, the flame retardant can
sometimes be present at a level of up to about 20% by weight. (Moreover, in addition
to the clay material, the compositions may sometimes include one or more additional
fillers and/or reinforcing agents, as long as they do not adversely affect the

appearance or properties of the molded article).

In some preferred embodiments, the polyphenylene ether-polyamide blends are
substantially free of talc. While talc is a common filler in some polyphenylene ether-

polyamide blends, its presence can lead to surface defects when the blends are made
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The amount of clay present in the polynmer conposition

w || depend on various factors, such as the ratio of
woRBcha6pO! yanm de resin, the types and anount sPOFf/US100&040522

conmponents present in the conposition; nolding

condi tions, end-use requirenents for the nDIded

copibiyRleSinhe SPRYRIAIY BB el B Yand e esen
mV)ﬁit&hﬂlséoQ/el%GQhﬁt tROYef B, edther thas Rk, A cdhifosRIng b 1Ak type,

the entire conposition. I'n preferred enbodi nents, the
calnewwlﬁcamtlwnmpkwer tén qerf@ffe Asenanaob hie m@lldgﬁtanfﬂ patmtrsiarticle,

% ht some aII err
Wi SRR i ok e BRp S Bh ficel R 0B o sty 1
oth&rl GhbodiReRbOHE paﬁ}%éwylml @ﬁﬁr-poﬁh‘ﬁﬁ&e $lenlis @ﬂ: dlso Nb@tantlally
art will be able to readily determ ne the nost

fregfimoishi at e | evel of clay for a given end-use
application, based in part on the teachings set forth

In: ger}er%hs th%p?r }gds?t 5 OFF th %1%&@9@%}??%% gﬂ—:?%eﬂfb}l ieh- l%lendmg the

vention equently inc npact” nodi fiers
variost igredibnte ko form aweintindatobend, ractdrdingrto. coiﬁt?mmena%probedures

ar e enployed enh ce the inpact properties of th
Surd) eRngitigr Y g R US4 | P arew T PR Qufuders, or

sii1Re Enlmgsa&@des REBR cdah &HpBS atﬁeaﬁmbémﬁ&eﬂ& t 1B of the
Invention. Particularly useful naterials are various

mgtedantsm;ay be }gddﬁdanu@ﬂiglty g progergdingoiystenh ot klse certain additives

AL S Syc terials ar described in
mieBepisourl B REE bfmBreiIne BRGhhy EFhnoRellE breferably the
PPE| theagptiohallefastoffrets Nindfor 468, }ﬁﬁ)’ilﬂ(lh@r dRC 8dméetindhnces, certain

mhlch i's_ incorporated herein by reference.

PIRBFILiES Byoh #5gimprahpreagthoand ﬂ@ngﬁtl@ékcaéé}ﬁo?“}‘ﬁ%‘?eé‘ yhitigly pre-
d%‘f)% 1%% tm: %Rag%lnye%rﬁpgﬂ?h ﬁég#&l & Bl other
ese teria are usualtry as C ru ers

ingrdisntss pdorod o@ﬁ@oomdmgvmtaltkep(ylb/arardmaﬁn at Hoeksreaki lotation.
are typically yrene bl ocks, .and a.ruhber ock, e
Hewgyer, G e E e BRG o vRvERitRe pésepsiit Péu% compatibilized

Jﬂ.ﬁ%ﬁ%%tﬁ QCceMa)étqu@é ®f is biAes %d\ffarn&@e&sé«oca?sw ¥ URL8m to the
and di bl ock copol yners are sonetines usefu

polymer melt through at least one or more vent ports in the extruder, to remove

volatile impurities in the composition.

Those familiar with polymer processing are very aware' of other details regarding
extrusion and other melt-blending procedures. They would be able to adjust blending
times and temperatures, as well as component addition, without undue, additional
experimentation. Moreover, those of ordinary skill are familiar with subsequent
production steps, e.g., cooling and pelletization, and then drying before the molding
step. Molding of the compositions can -then be carried out at appropriate
temperatures, according to conventional procedures, e.g., the use of commercial
injection-molding machines. Many of the references cited herein contain details

regarding extrusion and molding processes.
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Speci fic exanpl es of bl ock copolyners are
styrene-but adi ene-styrene tri bl ock copol yners;

WG ops/esreset hyl ene/ but yl ene-styrene tri bl ock copol/ysmns040522
styreneet hyl ene/ propyl ene-styrene tribl ock copol yners;
and styrene-butadi ene di bl ock copol yners. Non- Iiniting
exanples of the _core-shell inpact dlfler re.the .

Ancihar spodiment okt Bis; HIVETtIo S ey gy 8. MPBPd oS pisparting a
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thyl methacryl ate, such
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ryloni.tril e-nmeth t hacr e sh ot her
copgu R ERTE] 5Dt o, TTLATIE BhdetsbPhratousty P (Other
coRfpo¥bit adh el ver fideddy kisis Rh&hed,adby thé @iftdnéHcefolymers).
wth an acryl ate shell "such as t hosé nenti oned above.

Mateevernpainted dhermeplastic artigles cart bmeeweﬁﬁspnb@esﬂﬁqrmpmoyls by

oyed herei.n de nds,. o ri C '
RSP B PGNP GREACH PO Ry SO ibyIBlly Boring the
mélde@ baRRNt ARImPO0AH: allributdofyhaakhbd is ﬂheatbﬂiﬂy tepildplry articles
wei ght, based on the weight of.the entire conposjtiaqn.

(smqh 89 QRS Pasts) e%*a)c@ﬁénw@/sweh@rqp@mﬂs, plongwithea highly-
gbqgsghc@g?#éara(}rcé% by wei ght to about 10% by wei ght.
e conpositions of this invention can also include
ef fective amounts of various additives. Non-limting
EXAMRIIESS include: stabilizers, antioxidants,
Iubricants flame retardants drip retardants, dyes,

nt antls at| age Clz
J‘Fﬁ ‘WH?}? gq,@) o?re érr‘lﬁ}elé/fl ?ﬁ%rg%?/%r g Sﬁ%ulg n?ﬁée cons?rugd to be
n?@GhtdfﬁﬁﬁtaﬁbﬁoKﬂfé\M&o doftthe cfrhed iaSerdiod. thel r effective
evel s and net hods of incorporation. Effective anounts
of the additives vary wdely, but they are usually
T*W@H@thg.matslﬁalamsmseéﬁlths eXHBRIes'40% by wei ght, based
on the weight of the entire conposition. The preferred
P Rk S hias Lok 1aes, g pakiy,
dﬂ@bﬁhmm&agﬁm(ﬁﬁbmh@!bdﬂpositlon However, the fl ane
retardant can ~

SEBS: G-1651™ polystyrene-poly(ethylene-butylene)-polystyrene, obtained from

Kraton Polymers.
Citric Acid.
PELTP: Stabilizer: Pentaerythntol tetrakis(3-laurylthiopropionate), obtained

from Clariant Benelux (Sandostab‘M4020)
Antioxidant: Irganox™ 1098, available from Ciba Specialty Chemicals.

Antioxidant: Irganox™ 1076 (hindered phenol), available from Ciba Specialty

Chemicals.

KlI: Potassium 1odide.
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sonetimes be present at a level of up to about 20% by

wei ght. (Mreover, in addition to the clay materi al,
wWa bwe/0626p0Si ti ons may sonetines i ncl ude one orPACMUL2005/040522

additional fillers and/or reinforcing agents, as |ong

as they do not adversely affect the appearance or

propertie he nol ded article). In sone preferred
(hénbégﬂﬁﬁﬁaemﬁﬁ%e pol yphenyl ene et her - pol yam de bl ends

are substantially free of talc. Wile talc is a common
PETY:| BénthdtythANG tdRkRRRN YRR BoheLH9l)BYReRK. bl ends,

its presence can | ead fo surface defects when the

bl ends are madeconductive and then electrostatically
qub}aanmﬁe:d Péslonlésﬁzgraldedlem@rd“bd@ﬁ,yhavmearpa@mndrm@mn@mber

d that th t I
ofabifol rbALe BT eVt pa oEUIL? A PP dietoH | mpr ove
the surface appearance of the nol ded and painted
rt i all ' .
G 5B, SHFOL AP TR 2L L s

ot her enbodi nents, the polyphenylene ether-polyanide

Fifl aFcH‘dy@f e%egggz@a sﬁ t avaelr%gé %here 9be O £3 mikfdns.

gener hs 0 I's Invention are
prepared by nelt bIendlng the various ingredients to

wfoﬂagrb@rb | il gﬁ%ﬁr blRofHfeAGERCE), BBtalRd @Mﬁ%rlo@mherars

procedur es. ch conditions offen include ATxing in
single or twin-screw type extruders, or simlar mXxing
Cldgv i Casinufed ctlag afalwpiphm ailshtenr availablee ag o"Fnamimk& 445| ffrom

of the jngredie ded initiall
BHBEBE S Py B moN ol G L1 1A RN ATe ey ofified, and
a'ara‘?l M@W%HQ%%aM@I@s@Q%f‘]M MrenQfwithhe+ 919 ﬁ@ﬂ'}/remdue of 0.02.
conponents - preferabl’y the PPE, "t he optional
Thed matiomer §ee modtwe of the cho \yambdet 0.5% (pretmsatnrent wdlues,
certain propertles such as i npact strength and

S g%%é'/ n(}%gdl? tlvgr@a“?‘?onb )élacﬂl t#:élsé)()fl E%Og&ﬂi ARzo
) ast onmeric copo ana sone

Nebelt he ot her |ngred|ents prlor to conpoundlng W th

the pol yam de resin at a downstream | ocati on. Fbmever

care shoul d be t n to.maintain the viscaos t he
Ac?@n‘ﬁg’r Wsper and P elf erer twin screw extruder was use % flor ¥he experiments,
having a total length of 12 barrels. The extruder had multiple downstream ports for
the selected side-feeder addition of certain ingredients, as indicated in Table 1. For
each sample, the constituents for the throat-addition were combined by blending and
then feeding to the extruder. The polyamide (polyamide-6,6) and the appropriate
filler were initially combined to form a masterbatch. These masterbatches were
produced on a separate, 28 mm twin screw extruder, having a total length of 9 barrels.
The successive extruder temperature settings ranged from about 60°C to about 300°C,
with the die temperature at about 290°C, resulting in a melt temperature of about 320°
C. All of the polyamide (55%) was fed via the throat. The fillers were partly fed via

the throat (20%), and partly fed via a side-feeder (25%).

40% of the appropriate polyamide-filler masterbatch was added to the final
formulation in the primary extruder, replacing 22% of the polyamide and 18% of the
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conposition at an acceptable level. It is often
advant ageous to apply a vacuumto the polynmer nelt

wa bwenegasat | east one or nore vent ports in thECT/US2005/040522
extruder, to renove volatile inpurities in the
conposition. Those famliar with polymer processing
are very aware of othﬁgldetails regardi ng extrusion

fillgiacenrfide tonbhe cabpubaied Hymplasionddrddionalehe mesicEPafd ey wade
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onent ad out undue, Itiron
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sCEY FRGE Wi F OB ePMet FNEAUEGS Ve RUTYASE FPTRRAAtHG SEEIETH sangrd from

ab%m gb@ tc iRt t'?MQL@’i Wih %e m%etef'h @B‘ﬂﬁb tait @W@°C‘2%s&lfﬁ?§irp§ melt

carried out at appropriate tenperatures, according to
tefPBMARE bDARIut p4arcedures, e.g., the use of comercia
i nj ection-nolding machi nes. Many of the references

cited herein contain_ details regarding extrusion and
Thpvge 1 PRV A8sa dllaanfrnbe enduetivee REMBPSIHONSs Vs RommaEsd to

. . ' ey L
ool aP s i, SaloHORRMEPTEL Roertl EHRBT e fotforth
insiabfe bf conbi ni ng at | east one pol yphenyl ene et her, at
I east one pol yam de, a conpatibilizing agent, a
conductivity-inparting agent, and a clay filler, as
descri bed previously. (O her conponents can al so be
added by this nmethod, e.g., the elastoneric polyners).
Mor eover, painted thernoplastic articles can be
prepared fromthese conpositions, by nolding the
conpositions as descri bed above, and then
el ectrostatically-coating the nolded article. An
inportant attribute of the nethod is the ability to
prepare articles (such as autonotive parts) with good
physi cal properties, along with a highlydesirable
surface appearance. EXAMPLES The exanpl es which foll ow
are nerely illustrative, and should not be construed
to be
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any sort of limtation on the scope of the clained
invention. The followng materials were used in the
wexmpéwse PPE: Pol y(2, 6-di met hyl -1, 4- phenyl en&)T/68$2003/040522
resin having an intrinsic viscosity, in chloroform at
25C, of about 0.4 dl/g. SEBS.: G 1 651(tm
pol ystyrene- pol y(et hyl ene-butyl ene) - pol ystyrene,
T’dﬁ?ii ned from Kraton Polyners. Citric Acid. PELTP:
Stabilizer: Pentaerythritol

?f’i’??imt h@ na#{ # gandgggl b ?1&?40‘ 8?£ ° ﬁg% gnﬁt

I rganox(tm 109 availl abl e|from Ci ba Speci aI

Cnem ¢al's.” Antl )ﬁagant WdIRIAEPKA T Mrafk® 7d TN %ﬁ:d*
phenol), availalple from G ba Specialty €hem cals. Kl:
Pot as$i um i odi d¢. Cul : |€8pFeq (1) iodide] PETS]
Pentag¢rythritol |[tetragstearafe, obtained|from fonza
Benel FpE RI0I8T| 9570 NYHeB9B| 6597 aies & 1Y agiod( {5 o103,
havi ni an am ne|end- gqoup ndinber ¢f aboyit 50 feq, and
a relative viscosity of about 2. .4lin 96% H2SOf Tal
Fintal SEB&H) M 35.3My04S q|3.5H2q| 5.5avel &de pasts cl ¢
size of 4.8 micrHons. Fi ntaI((tn) M3: 3O 4S|q 2*I—L2q ,
—aveiage et LI ¢e—st3 . ¢ rs— e Tte:
Nygl o$ (‘”ﬁﬁ’f g d &% i ed T)surf dgg) Btai ned-% rohnbﬁygl ds
Mnerals. Cay: [Calcinated ¢lay (&l um ngimsilicate),

aval I apgeTas Trqupsi i nk(r) 44%.1f rompkngellbard | o.1
Corporation, Is¢lin, INJ. The clay|was

am nosil ane-surflace-mpdifi eqd and{had a | edian
parti ¢liganpx?e) ¢f 1.4 |®iXrons, with a +$25 megh

residigof 0.02] The npaxi num free|noistyre of |the clay
was albout 0.5% (pretreatnent val ue).

O

174

Irganox™ 0.1 0.1 0.2 0.1 0.1
1098

Cul 0.01

PETS 1.0

(Total 32.3 323 323 323 323 323

Powder
Feeder)
Side- J
feeder
#1
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Conductivity Agent: Conductive Carbon Bl ack: EC600JD,
obt ai ned from AKZO Nobel. A 28 mm Werner and

worbdoeoesser tw n screw extruder was used for tPEI/US2005/040522
experinments, having a total length of 12 barrels. The

extruder had multi pl e downstream ports for the

sel ected side-feederaddi-ti-onr—of—certai : ngr %lgent

as |nd|Péa616ed in ‘i"%bl el #8 For 4§ach §§rrp| ¢48t he
constiftuents fof the {hroatjaddition wefe conbined by
bl endiirnu rud thén feeding to the extruder. The
pol yam de (pol yam de-6,6) and the apprOJri ate fillef

nl t 1 t Th
were—iaHt-alH-y—¢orbi-ned—to—tormargste zgm,.. Rese

mast ef B&€ches \/\lﬂ% pr oduced|on a sépar at twin
screw|extruder, [having a total |epgth of 9 bajrels.
e SUGFRRabuGe $XLfudengtenperature set{ings fanged
from @about 60Q0C|to about 300C, wifh theldie
tenpefature at @bout 2900C lresulfing ifp a neft

t enpen &ayr e of @bout 320 C. |ABlI of the pol yam|de (55%
was fed via the|throat. The|fillefs wer¢ partly fed
e—threat—(20%-—ranrd—party—fed—w i ler

(25% | 40% of the appropriate pol yam de{f |1 el
mast effbat ch was|added|to the final formyl atiop in the
primaly epdidiudel gor epll gl Ng|38% of gkhe pgkyamfdg and
18% off thefillel accofding to the|cal cullated
formuliation. Addition|of the masterbatch was fade by
way Of of¥€downgt r eam port ("Sidefeeder |1" in|Table} .
1), while the co¢nductive matferial [was agded by way of
a secondFekaenot feam port, Sidefeeder 2. Extru:ﬂ;r schew
speediwas 300 ripm The¢ successive|extrudler tefperatire:
i bout—eoc—+toTabeut1300C 1 wth—t he
die tenperaturejat 310C, resulting in ajnelt
tenpefature of about 34Q0C. [The use of ¢lay a$ a
Kidel e jfor the (:onducll VE conposi (i ons y@as cofpared|to

=

convemtional fillers, |i.e.,|talc and wolfl astoite. The
S5eal conposi tions are set forth in Table 1{Table
#ta) Conparative Exanple; (b) Present |mfventi¢n

Carbon Black | 1.7 1.7 1.7 1.7 1.7 1.7

(Total 1.7 1.7 1.7 1.7 1.7 1.7
Side

Feeder 2)

Formulation | 100 100 100 100 100 100
Total

(a) Comparative Example; (b) Present Invention

* Talc: Fintalc™ M15 ** Talc: Fintalc™ MO03
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* Talc: Fintalc(tm M15 ** Talc: Fintalc(tm M3The
extrudate for each sanple was cool -water quenched, and
WO bn/ogesbd et i zed. The conpositions were then dpCBUSHNE040522
i njection-nolded into test specinmens (175 nmx 175 mm

X 2.5 nmm, using a 150 ton Engel machi ne. The nelt
t enperature s set, at 300C, with a | d erature
T%FW&&%‘%&’&P@C S5BPIE W (8P 1W€‘?ri%“€ggaﬁb‘{1&%gd2€3@““d~ The

co\?@%@ﬂ%s WRSe Al @¥@0andTigectiB S ncHRRCInIE Bst ERICARMRSN75 mm x
re conventionally painted with an el ectrostatic

17 inmex 2danposusingon 1 50 tea prgehmaclhing  ‘Bhbingh kemperhtuse vaeset at
sgl vent - based system supplied b ) tqr .Co :
QB BRI el PRI R 08t B0 Kb Y e b D43
' Il conditions for the primer system were
Segéﬁ(g‘éﬁsoa\%sh:e % m nutes, at 130 C. The thickness of the
coating (after curing) was approximtely 20 nmicrons in
Thateh sprsitrens épladiivs) wergtconymtinaally paged ivith poct estrostati¢ pgmer -
an optic m croscope.,.Tabl e, 2 praovj des, a su ry for
e sRisa T8 BEmEn &b pla piegeRt RENOEro fed “Vah ggied by
Fdalieto? ddipdn9gat Adcorvbhtiongl Sfrap iR veasluded t6 PPV b layer of
FIG 1, which is a photom crograph, at approxinately
prir@¢. riawgiigfdooditions for Pag primproyypliepgwers ap fadlpatse A0 minutes, at 130°
t hr oyghpout t surface.. Moreover, sanples 4, .and .6
Carthg EERRkss pEEhelitE Fissh T S gPERG el g ni RS i each
inS@R¢l THRCEoWdh dsasdre MdnSnspected ustrg dnipticilaficrseasd
surface appearance. (However, as described below, the
use of wollastonite has other drawobacks).The coated
Tahle ? previdgs asampnasy Sor thmresnlteeidhe yisual dpspectiefithe prptings.
the present invention, is shown in FIG 2, which is
T?Alé? a photom crograph, at 10X magnification. The
surtace was of high quality, and free of paint popping

and other inperfections, Mreover, the conposition of
sanpl e 3 |3 conpa#abl e tp#Bhe ot héd conpp#bti ons| #6
listed in|Table 1 in ter of physical pfopertie,

H At ct daonat h P TH- K RV and haht

s Ct—ot1 1§ LI} T LI A TU— 11T
iggfst arlRé 1 a€or o Mqaé, W% t hedalowas §Talfar | | Talc
dasplease in CTE-r ¢dwaitd on [and
Surface NOT OKAY OKAY NOT NOT NOT
Appearance | OKAY OKAY OKAY OKAY
After
Painting

The coated article of sample 1 is shown in FIG. 1, which is a photomicrograph, at
approximately 10X magnification. Paint popping is prevalent throughout the surface.
Moreover, samples 4, 5, and 6 also exhibited paint popping. Sample 2, which
contained wollastonite as the filler, had a good surface appearance. (However, as

described below, the use of wollastonite has other drawbacks).
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stiffness, there was a small increase in inpact
strength. Conpositions |ike those of sanple 2
w@ wobbessonite-fill ed) exhibit deficiencies, iPCT/ESWU85/040522
of dinmensional stability. Wil lastonite is usually in
the form of needl e-shaped fibers, wth relatively high
/D ratios bout S
T GaE. Tolhee i ega: st oFPRlerh H1) RBRE{ NP the presen
invERRIN {stshoRNGn PRB pﬁg\ﬂ}lch' 19 alsBrakhdtdiRibEdgeph, atallid Shk@sification.
nol ded from sanple 3 (cl ay-containing) exhjbited no
Tes/ sxuéav;cevasfofWaglpag@ny, é@er popaint pmntgr@%qhe@gnmfecnons
I\/(Sx)é(%g\)/er tﬁ% chBf)SlBF o%g gerl{%#)lg\é?%s %hgli)ﬁraﬁeot\g t‘flnl roqﬁ’ér c%%’?posmons

lidtéd IneTabl@l Shitédns oAphoissdt pirdpRetieps sich Qsl$x’npfact dmmﬂgur@ita{y, and
stability and freedom from war page are critical

hegt fosisces Fanernie Walsgbar tvas dsmalledasesepryin s B redyiction and
I the lifet
sffeb VB s B S R PR R ARRERD, Ch e ade surtace

appearance for electrostatically-painted parts, the
Compposéts bke thdsai ofeshniyde mwouaqstmterﬁlled) sxbibitf defemi¢ncies, in
enent in O her

te} phdameiomstt it Moy e aapal b e Famt b agedissshaped

ﬁBJi@ Wit reldfivel\PRish d9Dahti6) €. of FBBUTE he 1§P|T'hh§% P&ty 5OR6ught to
the clai nmed inventive concept of the patents,

haynetau negetéve effast orestimensionaistabildy padvatnige above ar e
i ncorporated herein by reference. CLAIM5 What is

d I
}(1)1%%]%:? %dn?’rast gg%éé?@?%&'%% sgg'%)u : Z(g%&bc%n\{,a\leﬁﬁh te)%hlblted no

evibaict ofGParpapeneliigthiermdre atheal T a/B})OIeEIﬁ& sirpde 3, in(tgth the flow-
about 0% y weight to abot 20%

Koo r(eetyoré, W 30le foa8p %Wthre“B%%Eﬂ%“eﬁﬁ a filler
mtgﬁ)élaﬁnﬂs Qi@orxb@&%ran&ﬁm Wehingidndr Liabifity hiRoredRnt fbRY warpage

resin conposition
are critical attributes when the composmons are being used for parts which require

close tolerances over the lifetime of the part. When coupled with the high-grade
surface appearance for electrostatically-painted parts, the compositions claimed herein

represent a significant advancement in the art. -

Other modifications and various of the invention may occur to one skilled in the art, -
without departing from the spirit and scope of the claimed inventive concept. All of
the patents, articles, and texts which are mentioned above are incorporated herein by

reference.
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(e) about 1%to about 50% by wei ght clay, based on the
wei ght of the entire conposition. 2. The conposition
w®booehedeps 1, wherei n the pol yphenyl ene et her cRIMUS®ET040522
pol y(2, 6-di net hyl -1, 4- phenyl ene ether), or a copol yner
resin derived from 2, 6- dinethyl phenol and
2,3,6-trinmethyl phenol. 3. The conposition of claim1,
CLABYIEI n the pol yam de conprises a naterial selected
fromthe group consisting of nylon-6; nylon-6,6;
“ﬁ%!@%bﬁnaﬁ%ton 4,6; nylon- 12; nylon-6, 10; nylon-
6,9; nylon-6, 12; nylon-6/6T; nylon-6,6/6T;, nylon-9T,
and a m xture or copolynmer conprising at |east one of
1.t he Acpedustingtheyhoplesticaesimiempeoiiies COMPHSIBE: cl ai m 1,
wherein the conpatibilizing agent of conponent (c) is

ele o, am t I (.St L I [
@Rl yEFE20B R B SORT PR Mo e el
qU|nones, or ganosi | ane conpounds; pol yfunctiona
(b3 0 MPEBONES0Y byl wed ghithe xyduit € 0echydsei ghtnaf agpotyemiiiderat i on
conprising at |east one of the foregoing ' T
conpati bilj s 5. Th tion of claim4,
“%mer%F%nP%%ﬁE%$%§%Pb(¥F?Wﬂﬂ“?§@ﬁ}qﬁ@%Bresent at a
| evel of about 0.05%to about 4% by wei ght, based on

(dyhe M@drﬁl‘ﬂ&tn@fy—f%ﬁ%rtﬂ{g igreﬁt o fRG8dih coMpSsitiotiand
conposition of claim1, wherein the
conductivity- |npart|n agent of conponent
(e¢ onprliogkd Yato plept503n %ymﬁlém alry.skased oadthe r‘%‘iﬁ%l@th‘éf the entire
“9%&§ %OthStlng of conductive carbon black and
C( ctive carbon fibrils. 7. The conposition of claim
6, wherein the conductivity-inparting agent is present
2.at aThevempssifibn cifecisint d, priwréidetha ppwdiehyleny @themecomprises

QB BLS Ui TSP BED L8, CBeTRE % SHRGYPET GRDASEVE] rrom 26
dinhafyghHnb N dCoNE ket IphehéPar t i ng agent is ,

3. The composition of claim 1, wherein the polyamide comprises a material
selected from the group consisting of nylon-6; nylon-6,6; nylon-4; nylon-4,6; nylon-
12; nylon-6,10; nylon- 6,9; nylon-6,12; nylon-6/6T; nylon-6,6/6T; nylon-9T; and a

mixture or copolymer comprising at least one of the foregoing nylons.

4. The composition of claim 1, wherein the compatibilizing agent of component
(c) is selected from the group consisting of liquid diene polymers; epoxy compounds;
oxidized polyolefin wax; quinones; organosilane compounds; polyfunctional
compounds; polycarboxylic acids; and a combination comprising at least one of the

foregoing compatibilizing agents.

5. The composition of claim 4, wherein the compatibilizing agent is present at a
level of about 0.05% to about 4% by weight, based on the weight of the entire

composition.
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present at a level sufficient to provide a specific
volume resistivity of |less than about Ix 10O Ghmcm
w@baoenedshe conposition is nolded. 9. The conpoBQT/USA008640522
claim1, wherein the conductivity-inparting agent is
present at |evel of about 0.1% by wei ght by weight to
about 10% by  wei ght, based on,tggimei ht. of .the .entire
6.1 esi Thec BPBRSIIHLAT chm ?Fh@’herﬁifb evrafﬁcsw%mmlag, agent of
. ‘ - . ¢ .
cofffEhEAT) Otplh R e e KRR 15 B i of
cohbectoleayrboadlak aad eomiyetipacarbal gbrssze i n the range of
about 0.3 micron to about 50 mcrons. 12. The

co sition of claim.1l1 erein, the ¢l ay.has an :
7. v or e coymporins oZi M MRt BpelliP 38 0ne oaspt s
prEQ@neROHfevdSsuli GERNS prokdde ol BRcATYNAAGME réistidity Gf ddsBtHan about

wherein the clay is calcinated. 14. The conposition of

1x202i0hn-3m aflee tiRi ddndpositich &ymoldedur f ace- nodi fi ed, so as
to provide reactive functionality on at |east a

portion of the clay surface. 15.. The conposi.ti on of .
8.1 ai THeLSOmApRYR 91 (I ) HETE 1he ORSYRSIY FBRInE rrasht is

prefeHAROS eV BNGAEQEMAY g%viéﬁﬁa PRI CRITRRE rédi @ it9Tof ¢dsBithAn about
15, wherein the organosilane conpound conprises

1:16% GHM -cRPMAEY tHY cofpokifioh @Aabide@ groups. 17. The
conmposition of claim15, wherein the organosil ane

conpound further conprises functjonal organic groups )
9.whi chhec §pmpoTtioRE RERIEE 1povgEeinithe CREIGHIYIRPHtBRegent 1s
) ' »BYIWA &S ' 11094 YR gRBtfabet
ARl oF R RO 35y it s 6L VTR R on
thewtelpght bEtheahtismesie corhBosifitre conposi tion of claim 1,
further conprising at | east one conponent sel ected

I(I;tr g{ﬂ"l%qh ggﬁégsliltgq{f ggaaﬁ%mgvh%freih The Cc}ayngfd i:gnk;%nseht >(e) comprises

plate-like laminates.

11.  The composition of claim 10, wherein the clay has an average particle size in

the range of about 0.3 micron to about 50 microns.

12.  The composition of claim 11, wherein the clay has an average particle size in

the range of about 0.5 micron to about 15 microns.
13.  The composition of claim 1, wherein the clay is calcinated.

14. The composition of claim 13, wherein the clay is surface-modified, so as to

provide reactive functionality on at least a portion of the clay surface.

15. The composition of claim 14, wherein the clay is surface-modified with an

organosilane compound.

16.  The composition of claim 15, wherein the organosilane compound comprises

pendant epoxy or amino reactive groups.
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| ubricants, flame retardants, drip retardants, dyes,

pi gnents, colorants, antistatic agents, plasticizers,
waomeoeshd nat i ons of any of the foregoing. 19.PdhES2005/040522

conposition of claim 18, wherein the inpact nodifier

is a core-shell copolyner or an el astoneric bl ock

copol ynmer. 20. The corrp05|t| on oL claim
17subsiih&n¢qrmqsymr@%d@¥mt Iy whepein t %%Wﬁ#&ﬁa@%’mf’“ﬂd further

d I Lk Oy -@f 2
8] S RLAo LT, B3 R SpoRl (SLEA bendity e
poPAtityleng Zthef) pﬁwﬁtheﬁe @Dlyiamlidr, accothda pglytrer eharimf@rmied by the

24. A conductive poly n e ol yam de
CORBIRAED Of B, pObeh’p/ gngie ﬁl?e) ‘{llt}jﬁ]ﬁ [Ptamé % by wei ght to
about 80% by wei ght of a pol yphenyl ene ether derived

187 T ortg. BohSBdNY bt RiGRON f@l’fthéi‘e&dlﬂ}ﬁﬁlﬁ @iMléast one component
combi nat1 on of 2, 6- |rrethy phenol and 2, 3, 6-tri net hyl

sefehied ofrom( ihle) grabp Lctonsst%goyf \mpgﬁt mpdifigto tabgis s antioxidants,

lulbrfcaﬂl}t %?d%lﬁt %p S% ﬁr EH]?S %’e n 51/)?%11 lf'lgs C%T(fsflclrﬁg,lglgnstatlc

agBitk %]as@ncﬂz@rs M @intBnQions ¥ &ﬂ}r(ﬁf thd Riregith@n- 6/ 6T
nylon 6,6/ 6T, nylon-9T; anor phous nyl ons, and

conmbi nations thereof; (iii) about Q.05%to_about 4%
1%ei ghie eampositigRpal Flgim i 15 ﬁ&leg&g@ rhe ﬂ@pa%‘éﬁgqiﬁgm%a(qo}e ¢hell

coﬂ{)‘l‘;’n“ek b) an elastomeric block copolymer.

20.  The composition of claim 1, substantially free of talc.

21. A thermoplastic article molded from the composition of claim 1.
22.  The article Qf claim 21, in the form of an automobile part.
23. A painted article according to claim 21. |
24, A conductive polyphenylene ether-polyamide composition, comprising;:

() about 20% by weight to about 80% by weight of a polyphenylene ether
derived from 2,6-dimethyl phenol, or derived from a combination of 2,6-dimethyl
phenol and 2,3,6-trimethyl phenol;

(ii) about 80% by weight to about 20% by weight of a polyamide selected from
group consisting of nylon-6; nylon-6,6; nylon-4,6; nylon-4; nylon-12; nylon-6,10;
nylon-6,9; nylon-6,12; nylon-6/6T; nylon-6,6/6T; nylon-9T; amorphous nylons, and

combinations thereof;

(ili)  about 0.05% to about 4% by weight of a compatibilizing agent for compbnents
(1) and (i1);
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