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The term "el ectronically-conductive 'é'H'af'ge ;t:iééﬁéf er conplex" as used herein
refers to two organic or inorganic nolar species, or conbinations thereof,
whi ch are WD 97/ 07901
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charge transfer conpl exeprOCESS FORPRERARING COAPELEARTICAES t he i nvention
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includes the step of electromotively coating an article having a conductivity of at least about
30 10-'4Siemens/cm (S/cm), which is molded or extruded from a liquid composition which
comprises a mixture of (a) a thermoplastic polymer, reaction components for the preparation
of a thermoset polymer, or a mixture thereof and (b) an electronically-conductive charge
transfer complex or inherently semi-conducting polymer different from (a).
It has been discovered that the process of the invention provides a means by
35 which electromotively-coated polymer articles may be conveniently prepared. These and other
advantages of the invention wili be apparent from the description which foliows. '
. The term "electronically-conductive charge transfer complex” as used herein

refers to two organic or inorganic molar species, or combinations thereof, which are



matri x polyner and the I CP polynerized in situ, or both the ICP and matri x
pol ymer may be 35 polynerized together in situ. In another enbodi nent of

the invention, a graft-copolyner of a t her nopl astic pol ymer and

ni t r ogen- cont ai ni ng corrpound may be utilized as the conponent (b). An
exanple of a rret hod f preparing such a copolyner is illustrated in_ U S
Pat ent No. 035107901 PCTAIS96/13751
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(solid state doprn contacting a so I n vapor
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general , a pol yaisipolganilinefbolyplirote,ampblythiophene, but is most preferably a polyaniline. However,

25 the choice of ICP may also depend on its compatibility with the particular thermoplastic or
thermoset matrix polymer (component (a)), as discussed below. For example, polypyrrole is
especially compatible with polymers with which it can form hydrogen bonds along its
backbone; polyalkylthiophenes are particularly compatible with polyolefins and polystyrene;
and polyacetylenes are particularly compatible with polyolefins.

30 The polymeric form of the ICP may be used to prepare the composites useful in
the process of the invention, e'ither by blending the ICP with the matrix polymer, or
polymerizing the matrix polymer in situ from a dispersion of the corresponding monomer in
the ICP. Alternatively, the monomeric form of the ICP may be dissolved or dispersed in the
matrix polymer and the ICP polymerized in situ, or both the ICP and matrix polymer may be

35 polymerized together in situ. In another embodiment of the invention, a graft-copolymer of a
thermoplastic polymer and nitrogen-containing compound may be utilized as the component
{b). An example of a method for preparing such a copolymer is illustrated in U.S. Patent No. _
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. 3¢ for polypyrroles and polythiophenes. The amount of dopant necessary to reach the maximum

conductivity for the ICP will depend on (1) the particular ICP utilized (2) its chemical purity and
(3) the distribution of the dopant within the ICP matrix. Preferably, the amount of dopant

” utilized does not greatly exceed the amount which is needed to dope the polymer for cost
reasons, and because the excess dopant may have a tendency to leach out of the composite

35 containing the doped polymer and excess dopant.
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et hyl ene- pr opy| enikylhrevporayPiip, ahidX ITI, 86 BNID BXanpls 8€kuitible acid sy driget indde

applications. O meigmmaggn& E}ﬁkﬂﬂgn&%hx&ﬁ yrene-acrylonitrile) copolyner
ICPs other than polyaniline may be doped with transition metal salts such as,

30 CuCly, CeCls, FeClz, and Fe2(S04)3, or other redox agent having a sufficiently oxidizing oxidative
couple to dope the ICP, such as AsFg, NOPFG, I2, Bra, or Cl;. The doped ICP preferably has a
conductivity of at least 10-12 S/cm, more preferably at least 10-6 S/cm, and most preferably at
least about 1 S/cm.

~ Suitable thermoplastic polymers for use in the process of the invention preferably

35 have a glass transition temperature in the range of from -100°C to 300°C. Examples of such
polymers include polyolefin polymers and copolymers such as polypropylene, polyethylene,
poly(4-methylpentene), and poly(ethylene-vinyl acetate); styrenic polymers and copolymers
such as polystyrene, syndiotactic polystyrene, poly(styrene-acrylonitrile) or poly(styrene-maleic
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nodi fied with pol ybutadi ene rubber, comonly referred to as ABS, which is
frequently used in - autonotive applications, and bl ends of ABS and ot her
pol ymers, such as polycarbonate. In 20 addition, the thernoplastic pol yner
may contain additive materials such as antioxidants, W/ stabilizers,

pl asticizers, mneral fillers, nold release agents, or a conbi i
such additi ves.v"'o%w{i!”01 The t hernopl astic pol yner shk&?’hs%gg%éss a

nol ecul ar wei ght hi gh enough. to i npart physical properties to the
conposi te that aahyéfe);pdfsitdhes; PolydtRdriifordsppol @Ayl dfEride); alipittl bF bt FOT

exampl e, for autonotive appli.cations, t mer ul d be sel ected to 25

provi de suffici eﬁ‘?}’)et‘te?ﬁsﬁ' %égsﬂ&‘%f"*%%‘ie’eﬁﬁ‘éﬁgﬁb ﬁr %Wé?‘nge?e;{ﬁﬁgh%#atei aromatic or

t enper at ures, healiphatirpobmmiresskh as nylonégiviongibaed ndpo ity aplyanetal;polycaskorkteness.

The rel ationshi piemhopRBii gNuYtRIneS DSt olypRdriFihe 8Rde; ponhfo‘?é&Qh'eREo\;\e or
Ver,

hysi c'al properties varies th e class O ol rs. consi dered )
Phar opl act | & SpoPgTRBFaHenesHE RabRber Farh pelmtDy pascriel el s rpaes
typi ca) |y af f or dthereof. Suitatdelpalyoldfinbalscciatiad hightand leesdenkity polyetylenesand r abl e
property attribu Ll ' | | I
preferably posseé@%’go'?u&fn ? ﬂ@%ﬂ%ﬁ%‘%ﬁ&f%@gﬁfl tﬁ%‘%&'reﬁn@%b ﬂéo'ﬁ%gxg%s rac')'f’ om
nei t f abri cati on Bathgcrysialline eghylene-aroigfinsopalymershauing a Rprrew melecular weight distribution,
el Iect roni K/gl Ity- fcmﬁstﬂbédmmslfwia.s. Patemﬁamilsgzc?MIMc@bst&&iﬁuy mad:_u&};i ng
pol yner . st o \ec Ment i asti r i ar
comrercial ly é9aFﬁglﬁ'ﬁﬁrgag%ﬁblggm#eﬂBg%r%’g g%agg(%'egﬁ' -&éﬁﬁ@ﬁ%@% é@ﬂ%@l’%s ﬁ'ﬁ‘l!fse&
amount of pol ynefor examplesby babet al. jrf U.S.igtent No. B372,2387 f i ci ent to substantially
affect the polymer's 35 phethefmdplasticiifinter MSy also be a physical blend of the abSwlRdrtion&ed
ol yepoxi des.  porthEreTiian g e tarm Blan bt maa e dobriss it anino s divestssyhber
bul k nol di ng phasnqimersdd withifthe therooplistirgpolyme vitsalf afmekappleyof thedatter ispdhaterial |

e; ter resins, 4 §C\%}rﬁﬁ1@iﬂ%‘%§md to as a thermoplastic polyolefin (TPO), which is a blend of polypropylene
PCT/ US96/ | 3751 a“dgez"?arﬁ‘&rpé%‘?’!e"!* (RER pa ey asREBPYIeRS Utne GRPMISHRRET fomepanly usprin
pol yur et hane el asutometive applisations; Othesexpmiles includerpoly(styreneraspylanitriledeppolymeh e et

mol ﬂ ing tcon})oungmaaiﬂh teﬂiltiépmldotmem%ﬂ@e%_ am@red@&g&@rmh  which if Réquemiy lbdin
In la e al ., e ) | . . en an ecnn

(Hanser / Gar dner ?’&BW?té"gtaPB'ﬂ‘gt,"’T%@}I’Enaﬁgig#%’E‘tcor%% i"8Q{F‘F§?L‘8§'h7§%§Wﬁ%°"8ﬁaP’ge
transf er conplzexaddition; thieghesmoplgstic pplymergnaygentain gdditivematerialssucihnasaotinxidaots, UV

ot her precursorf aabilida, NastipiRérs iimdtal Giflers, molrelebRIag Y, oP £cdnibiiitiBR bR b ddRives.
ei ther reaction conponen

reactionforthe preparati gﬁg%?%%!%i%gqr@moﬁgg’g’g’w%%”?%%tgg"éfsﬁ"ﬁ'é‘/'%g%%%ee%“gh to

not si gni fi cant | yimpart phypicelrropestiesite theicompasitethatare desired for thegartisplar ¢nd-use

co Irrpo nents whic lhasma{ﬂﬁh.hﬁnbfmﬁr? Wtag{;ﬁloyi?@ipp:icatiggdgﬂf ﬁerg?\gg&\iegw bé Teﬁég%q N

00 The. pot yanihi RV REbderR e i it sttt ofec §25nh ot wrPened heat Bl shrfe!

Exanpl esof p istsistancet ¢longation lagd sttnesse Bhetrelatiorsinpetwent polymer maléculapweight and

processes for thees@tiRgsHysitdl pidpertieSvasits with thOQisy Bolymedd BndiRS&d, hé\adler, T OF

exanple, in PCT '%Peprl'lép(iaasglé gg]ynweors wxpmglﬂ:u z?r‘@nrlelzgh%qg exlg'es§bf a%%h%tool}lgypically afford
molded or fabricated articles with these desirable property attributes. In addition, the

30 thermoplastic matrix polymer preferably possesses sufficient thermal stability to permit the use
of melt fabrication as a means of preparing the blend with the electronically-conductive charge
transfer complex or semi-conducting polymer. Most of the above-mentioned thermoplastic
polymers which are commerclally available can be melt processed at temperatures where the
amount of polymer degradation, if any, is not sufficient to substantially affect the polymer’s

35 physical properties. -

Examples of suitable thermoset polymers include polyureas, polyurethanes,

polyepoxides, polymers used to prepare sheet molding compound (SMC) and bulk molding
compound (BMC), including unsaturated polyesters and vinyl ester resins, and mixtures

5.



5,055,544, Alternatively, the thernosetting conposition used to prepare the
conposite nmay be a one-conponent conposition, such as a reactive hot
melt adhesive. 15 In addition to conponents (a) and (b), the
conposite may additionally conprise other materials, such as, _
conductive fill as carbon, graphite, and netallicfiber

whi skers, as wel é%@q%n-conduct ive fillers, pignents, surfact%@wms751

pl asticizers, nold release . agents, antioxidants, and UV stabilizers.
Preferably, the mberepf; lrpbhly:mmbmatidneomnmmrtsend golyurethpdieastR timers) Palmers useful
amount, based on foF‘ﬁ:eW?ép@thﬁ’Bf sh@@cMl@&%ﬁunﬁnd%hlklmﬁ%%;%p%ﬁﬁ%ﬁg%lescﬁtﬂ;q

nor e 20 pref er abl ast Eercent

t her mopl astic co 6%’1af"8 'Gé%"c’rtF Sfeet Molding Gompgunds; Scienceand fpchnologyny
sui tabl e nmet hod f(tlansar/GmenénPyblicationsf 1993) m@adﬁremea‘ny-e@mem@ﬁa?géﬁansﬁ%n(m

F |

mat i x ol yer S ari R sBdefo ko Bty MeReme?or i Pl Smprppargsfprot
mel { - processi ng m@emaxgheem@rqoaate@mw githpr reasgjon Manen@att\ewpmmamm mahiove
the gl ass transi tdoﬁ@oﬁ@ﬁﬁéﬁ’cﬁbﬂo?ﬂre%eﬁﬂﬂoﬁ’&fshaﬁ)dwmﬁng %stthe[l}%x |fR§nt3

2 bl end or et er MeHere RS fubgayBrebgtion ot SoPRGTS Wi o Thehesiorsk polymer.
conponent (a), exiorexdauplepié theqolymef isupolgiretimane or polyufee polpmenandttie l@isbo@&hl.ﬁ s
of conponent (b .¢hd B&ygdnlmllsl ;P&L%HE &ﬁa@%'ls&: aﬂ&ﬂ-rgac&\{mﬁcroﬁﬁarh% %Igs og od

prepared at th p0| l'et mXture |
and used to 30 MW&%PWM@"@HEPCH%“MP%“VKn'b@PeﬁOé%‘S%tmﬂlaﬁmemgatmlomlet

pol ymers maybe prpmiyeveesiare described, foe exapmpleniniPOTASSITREHNG. \A(dﬁtl/dﬁi&na'i!l}s Patent No.
conponent of a My jdsxG PR Lel% ol N&%&etﬁ%gé&oﬁ@hsﬁa?n used to per?ﬁ%éer B%?(Tr@pogléway be

The el ectronical I'y-conduct ng trans ex or
conducti ve pol ynﬁ°ﬁe§°1§P%ﬂe@F§m%?"§'8'F-é'¢‘f'éﬂa FB“B&“@MR@&M"}/ physical |y
stabl e under ti{e 35 procemsiddigon ti@imbbignss (a)aad (1),ahd @bfpoﬁ&trﬁayfaheltnaﬁélly Ednfris®

be subsequently tﬁ&'tn{a(?gﬁ‘s, s\(xm Qé &Raﬁc? g? fillers quf:'l(y; cagﬁ(tﬁ\f ra?htt rH)mqulpc fbl;eb rm st

be thermally stab rocess“SCg
processed, or nusyhitkgrscasive|l asnomeyd Yﬁfﬁﬂe@ Rﬁm‘m"% ﬁéfasﬁamsdl"asfldéﬁl’%mlolsltrelaase

processi ng f d@bmz.ahtnomsnacm UM stabilzers.t Préfleabl, the matrix polymer of the composite is
-6 A0 dm
PCT/ US96/ 13751 WB" ount, based O\Mhe wel%hr'ﬂgr ’Icqhe r?om snte d’f FtdE;st 10 ;{eﬁce?th%nd more

matri x pol yner2e Prefsiehlyehleat goprseante, a corrpatl b| li zi ng agent may be
U]Ei I ihzed ][O i nprove the cthezabdusting thymedplbstiscolpeyites dugribed aﬁ&%ﬁﬁﬁﬁb@ﬁr&ﬁdréd:@
of the polyners i feria
whi ch has 1he nosy” %ﬁ‘??‘eé'ﬁfﬁdﬁf’ﬂ%ﬁ"égmw R Qo kAR Bl 6 rEPbxEIb
particul ar condudbshmiture may bepreparadhy addinga goped 4GP, "?H‘lﬁl'@atﬁh&@f'&ﬂaﬂd then ble"ding

proper ties, such thewddnagiimblencluéntbyamutt-progesinig the polyiedqIay dnd¢s) togklier ber m -
‘conpati bl e" 3%1 l‘lﬁﬁgerg'ﬁh@ 'aﬂo\fe?li I§ss {rgﬁsnﬁntteﬁéﬂ?%@ébg ég?thmﬁolﬁﬁér % IIc Pnayn gso be

under go gross ase separati, on
extruded into an ™Qe Fqﬂv%ment in some cases to prepare the composite by first preparing a blend or master

batch having a relatively high concentration of component (a), extruded pellets of which may
then be mixed with pellets of component (b). The final polymer composite would thereafter
be prepared at the point at which the pellet mixture is thermally processed énd used to

30 wmanufacture the end-use article. Mixtures containing thermoset polymers may be prepared by
incorporating component (b) into any component of a multi-component thermoset system, as
described above.

The electronically-conducting charge transfer complex or inherently semi-

conductive polymer is prefera'bly selected to be chemicallylphysicélly stable under the

35 Pprocessing conditions used to fabricate the article to be subsequently electromotively-coated.
For example, component (b) must be thermally stable at the processing temperature if it is to
be meit processed, or must be sufficiently soluble or dispersible if a solution processing
fabrication technique is utilized.

-6~



up until the conductive properties of the article are utilized, but also
refers to the ability of the bl end conponents to not significantly
chemcally react with or otherw se degrade each other's 10 physical or
conductive properties, and the ability of the ICP to remain rel atively
uni formy di spersed with the matrix pol yner.

conductivity of WP 7(?8'rrp03| te used in the process of the mveﬁﬁr’é’ﬁ’q"gﬁl
preferably at |least 10[err] S/cm nore preferably at |east 10[err] S/cm

and nost preferably at | W}ﬁh combmiﬂ&fi&‘ﬁe%C@MWthé‘;‘ﬁ%i’ﬁJlWt&%’?ﬁmtrﬂer c%fn%{]t%da
conductivity for %a{) cul ar conposite of ¢ [1}@] on t
particul ar el ect 83t Vﬁ"%??&f‘?'ﬂt}’r’%r‘ﬁ'eé“g?mw@ﬁﬂmmpﬁﬁ? PH‘§°EW%“%t i cul ar
equi pment uti | i zdwracterigtics ofithepslymdneinjordec tgodiae a uaifdrmaient bta cpdtctisasiaterial
physi cal propertynich hasthtbst E'd??{ﬁe%tl\féf anjduft SFCRRRAsty toga{ie\tpe%%agmcﬁar conductwnty,

el ect r'odeposition coatin ectropl at1 ng processes

hi gher conduci vitdwhi %'IP&% a%‘“'_’tﬁ{'%l?hyf"“t' Bropeysiesssychps Yayng's @P@deéﬂram%
coating pr ocprepersies. Theteern ndmpbtnme't ¥ usédd Heheln eI tendBntyesFithy mifur@ ot
the coati ng thi CM§MFE? g@a@cfa #BL rWr&% tl?eq n?%tﬂ?ﬁieﬁd is Ro%@d § l & rEnri {éxl a‘r’:émcle

coating process, i CI ency
gi ven set of coauh il reserdistivepreperties atthe PGFIQ@F@ISWA‘!S’C‘!M@ISQ sﬁfwntmbaduuy ofthe

t hi cker coat btawcoaﬁoowa{ti to@dt skmam&hanfaéuytrmt WitdriobirVBE &g ﬁie emoth&'s

observed. Once a i cul ar coa process
is identifi ed1°tﬁ®s'ﬁaégﬁ,98d‘b?m ?ﬂ,drﬁ'xaq"ﬁy °ﬁhgﬁcg%?fﬁ@f"1'\ﬂ"?§}"e$ “?Pét rix
pol ymer which i sdlmdmththmtm‘m the target conductivity will 25
depend on its inherent e"rﬁ‘&&h@&&-ﬁ MHpMMe)Osecﬁhﬂﬁ%r&&HﬁfﬂQWQﬁfo%|@re
naturally nore Qan ot h ers ny ol rrers gommnfy

Comter ci 2 1y +n SefeAR eIl Yeemsn arteral s gt i g rerigeerbbiatioes
than 10[err] S/ cta*®Skime P@pemrfthemoslpchiejted\mhquwvatylfesa pgrticelardompesltevan of course
intended to I eI Getfehd oh {2 phidicithr e@é&ﬁdh&ﬁi&é&b&t}hg‘ﬁmc’eﬂ‘imﬁﬁmﬁklhﬁm&fthet Rici@k Nt

at which it is neasur.ed, unl ess ot herw sé not since conductivity

of the conposit e®HHRMEGHtIFES WPV AN thE RIPEEsS A W%‘raﬁ#&é?s&g’? RW@‘%P&“P?’@' sanpl e.
Conmponent (b) i sreguiedreeradsfyheanmbpaosite dFarexampla electnidepaosition coating ahd)elenmpmmg

the el ect ron{:&c&@?%ﬁeh“ﬁéé’hn&ﬁer@omm {shién e 18§60 §l§n)tt Ttm Bhting

respects except that it onen east a
factor of 10, i nP'SFEIfs Tﬁ‘?é"'&“é‘é"fty ghthe ﬁ’l‘@f"%ﬂ(ﬁﬂp W&?&Pé‘@g tx""’t‘*?‘éﬁgf er
conpl ex or i nher ewitdryitgebtringldeisao elecgomativg ceating pragese ewelbds yheftidericpotthe

amount 35 suffic :%@éss,hﬂdérQg[ﬁﬁé@d:@&@&&éﬁomcﬂmé 50V\d9étivft;'ﬁc£95@p9§ékhe
by a factor of 1 10[ err

err ref a t or  of
relative to the J(?éWﬁE%’i"f‘é‘"ﬁ*’é‘ﬂféPgEPaf'ﬂg Y‘ﬂ@xﬁfﬁ'{aé!ﬁﬁg gved-rncea Q%‘pl ex
or sem -conducti crgldpclvytvrﬁxra p@kiculay goating pracess i identified; theydegnee bhtimpenghent” or

sem - | cond U]E:Edrﬂgctwm Mnateik pBYMBPIRICER REckdsaN t& sthleve the g tontactivig Will he
matrix pol ymer V\%Rf? g9 g{ﬂ!herent electronic conductivity, since some polymers are naturally more

PCT/ US96/ 1375 1 insulatingtban gthéysi tMariypolyoiersremmpaly ugpdsoramercisiyie stkaturaiapplications
el ectronic condu ﬁide‘ébﬁdﬁdmﬁéi Btibss m 10 S/ TR §écifié coa&i&.wﬁp,aﬂucgwém,emm aHeer,
as discussed aboy %énded to regresce(r)tt 2 lecorr;gat}étl o n&&\Ie composﬁe atthe pointatwhich itis
measured, unless otherwise noted, since the conductivity of the composite may notbe
30 completely uniform across the entire sample.

Component (b} is preferably employed in an amount sufficient to increase the
electronic conductivity of a composition which is the same in all respects except that it does not
contain component (b), by at least a factor of 10, in S/cm. The electronicaliy-conductive charge
transfer complex or inherently semi-conducting polymer is preferably used in an amount

35 sufficient to increase the average conductivity of the composite by a factor of 104, and most
preférably by a factor of 10, relative to the same cdmposite prepared in the absence of the
complex or semi-conducting polymer. Of course, it is necessary for the complex or semi-

conducting polymer to be more electronically-conductive than the matrix polymer for this to
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conductive fillers, such as carbon particles or fibers.

The conposites descrlbed above for use in the process of the invention may
5 possess advant ageous physical properties, such as tensile strength,

ek ongation, room tenperature inpact strength, and/or |ow tenperature
strength, reI ative to other plastic mat eri al s havi ng substances

i ncorporat ed t hWPIM7Ph anpunts sufficient to increase their PCTAUSI6/13751
conductivity, particularly for a given target conductivity above about
10[err] S/cm Lo biRa [l be
determ ned usi ng&&g R/IUttl\'?bsgﬁ M‘gﬁﬁg SY%J?Jﬁé}égggii?g{rcf%ega IVRYWQLWW%
DYNATUP[ err] i rrp'é‘tf'f"t B P AR HALPYYRS s dikgy ege » 0f thecomposite may,eanigin piben f
about -29[err]C. CWHG!VP@"Q&F@'IQShrtpnnmperctesexs‘lb@fs t he conposites may be
tested accor di ng to ARd Mrﬁ@si?é?%s%bed%g@ forifle ﬁjtﬁgﬁ))ceésnoé the invention may

The conposi te mag | ded or extruded into an arti
el ectronot i veBy- POssess aftageqys piwgical Ripperties sush as teadlp sirepath, elppgation.deqm e,

E he[1 mopl astic C(ﬁtﬁ&ﬁﬁt&tﬁ@ﬁﬁﬁhﬁn@ﬂf&ﬁt@lcﬁﬁe%ehﬂuré QRINGH, rel%h?é’t%%iﬂé?ﬂlastnc
echni ques, suc [ US|

i nj ect ?on nol di nmg?eﬁ'ﬁéu‘}rfr[# ggﬁ e Zi i F'thr ?BHmﬁ’b'TtHﬁ“%g"enﬁ?g’r‘ﬁﬁﬁé%'ihe"
materi al s may bewnd"ﬂi"ﬁbm&w' fsya givendaigeyrondyctivityl abaverabbuli 108Stracikow ques,
folrdexarm:c e Wm&e%yaat.@ahhﬁeem;aemm&nwdeu&e&m‘e&fsﬁae]%ﬁs{;Mgr oggf'e d
mol di ng o a as_Cco |

the el gct roni ¢l Pyﬁ%ﬁﬁ@%&@“&%ﬁ"ﬂ?’@ @?ﬂfg@g dﬂPTﬁ%&t”??rmac,‘B'Q? {pds|No, 8090} atx
one 20 of its sutemperasurgof shputn29°Cs Ténsilestrengsh pripedientfitecompatitengayiictetsd .

The term "el ect r giaBdingR0 ASTM MREHOUNG. [pg3g_%¢§@988§15 used herein refers to any

coating process wherein el ectrical p exi sts between the
substrate being coated aﬁg e fAMPogitRPavbs "r?i‘feg ef %?ft' uded intRAnagticand electromotively-

el ectronoti ve comatadglspgenmsddetenlwquéeleemme)sbmWIannedrﬁp%gt@inab b fubelcateds

powder s, ¢l epy ﬂhmﬂ%késsuﬁ‘teéhlfq@ Alch ks &Eﬂ93§ iﬁﬁmsi% Q&ﬁ%@ﬂ%ﬁ HGﬁinrYfp or

dep03|t|on and glectro Iatl ocesses. ed or
coated with any QYT '@‘%"’ B'&?gl? ‘8r“?j%fﬁ'PB ’“°%'"9 E@&'E‘G‘%G’ﬁﬁf&%‘F mRYPE (or
wat er / or gani ¢ i febricated bwrmlqdlnwgtmm&og teglnigues,ferexampipas ptodc@s typicallyhi ch
further enhance érhﬂof‘dd@ﬁiﬂe%p%ra‘iﬁﬂgr\mﬁblﬁhﬁﬁf e SlaBni, deRL&om Fessw.l  hot&in

201 Vel €35 07 0288 e RO S o st by p oo B e o
i nvention ar eawmseffitssurfasesusing 30y witphle eladtiometiveroatingiroctss [Theteins "eedriomlotie  but

are particul arl yeddtirg Mbcé?‘a@gﬁﬂfﬁ@ﬁmrﬁfel'sﬁo ﬁ%b&ﬁ%tdr&@§ whereimeerétrfcg(?)o’cﬁﬁapf
a |ightweight non. as _autonotive and

X ﬁs% en\éli ter éeén eg thxf ti g ateri 5
ot her t r anspor t at 7% Tendng gt 9,587ted 4nd Te geatip Eﬁ E"s‘labﬁﬁ"tﬂ* ghd
shi el di ng appl i ceieqtiomotive coating processes include éfértroftatid contiingepf igaandpdraewders, gi ven

to illustrate th@edtiddpdsition ('Q%a‘?’b%l:éise@@ted?&notwe véﬂurﬁéﬂ&lﬁaﬁ‘%@ée&}&ﬂattlggg

it in any way. Unless S an er cent ages
gi ven by wei gﬁ? processeéxilg.ﬁ,a 5Ieinay epamted or coaté% W'th,@"bF‘gﬁgle(‘f\BFﬂr QPﬁ?f’ ﬁ@‘”ﬂ%c'g of

pol ypr opyl ene ( Firerdoaxipositipn @BRSter/arganik midtge) indoving condiictiva primerkdfpssitivis
et hyl ene/ oct ene @hisfuPiier enhEAetiddIQtrbhic &HAMvAPSE ild Htia8 for MRPLIKINLES blgahi@D
- 8- composition by a powder coating or vapor deposition method.
The coated articles prepared by the process of the invention are useful in any
30 application for coated plastic articles, but are particularly useful as components in applications
where the use of a lightwelght non-corrosive material is desirable, such as automotive and
other transportation applications, as well as static-dissipation and shielding applications.
The following examples are given to iIIustraté the invention and should not be
interpreted as limiting it in any way. Unless stated otherwise, all parts and percentages are
35 givenbyweight.
Example 1
A blend containing 400 g of polypropylene (PRO-FAX™ 6323, available from
Himont), 170 g of ethylene/octene elastomer (ENGAGE™ 8100) and 110 g of VERSICON™ (an



WO 97/ 07901

PCT/ US96/ 13751 organi c sulfonic acid doped polyaniline having a
nol ecul ar wei ght of 60,000 to 90,000 and a conductivity of about 1.5
Stcm available fromAllied Signal) was conpounded on a Wl di ng

Engi neers 20 nmtw n-screw extruder at 200 rpmusing the foll ow

t enperat ure set“f‘???é”g?m Zone 1 = 180[err]C, Zone 2 = 190[er$¥@,}&2’6ﬁ§13
1 95C; Zone 4 = 200[err]C;, Zone 5 = 205[err]C, 5 Zone 6 = 210[err]C; Zone
7 = 210[err] C [3rganic sdfdhicRkiblidoped polyaniline having a moleclhiafweight df@6,d0dxb00,do0ime a -

P atue was compeRuiRhyle 3EshdaEd.s Shls? SRnaefa fory Aficl Sineft el Eheoynaelons vialng, "
cont ai ni ng pol yrﬁngmrezpemaminécrnylem@eoeﬂ@ﬁ@nelllsa!gttbmfeﬂomihgrmneratdre settings:
VERSI CON[ err] Waipnéi S0180°C; zone TROIAS God = 945v0  RRS 4 2200 EiHd 5as 2@°Eont r ol

‘sanpl . The pl aques_were e| ectro dcal Ly 10 painted using the follow ng
procedure. 5 %"95%18{'%""? ggf"gél?é%-\%é? " rinsed for 60 seconds at 77C

in a phosphoric aci d basthe extrudedbiepd gasitoolet 5\¥ B&er kathaaridpielletizbd.ok4 Dty 8inch

Cheni cal Corp.), . is QY : ' t
71[err]C, a 30- sg?gzglﬂﬂas%gtﬁ s%%ﬁ%ﬁ%ﬁoﬁ%}i%’%@%%rsmnﬁm&.eﬁ"heEdr&"‘b‘?er@ based

I a _phosphori c aci
pai nti ng corfanainingirelyPropuiane 3nd\ethyieng/ogteps ﬂ?ﬁtm&ﬁ"g°ﬁ}%ﬁ§'s‘aw" w0 a
S(r)r{) second anbi enombpeunded aid tompidssicienolded 8@ cumtta? sanipld) The plaﬁlfésarﬁﬂe&lel‘iﬁmﬁally
anbi ent tenperat e]al! : lnse. The aques
were dri edn\rf)vi th #E)"ﬁ%e "‘QP’?@@T’Y’@%@‘@;’&Z 30-mnute drying in an Prad
electric air circul ati ngrsp@aueswerq [ipsed fors0 spaends atfditda 2 paeseherisaridased r oom
tenper at ure bef cdefergent (I$¥AB2) bivdilgble from DuBois Chemical Corp ] blion@d b§ a 96-sqedrid Heionized

CBC9753 Wi te, nuf ac i [ §.0Ral 2 re. l'ied
50 t he panel s us‘?’nerrgt'%??i\wsfﬁn é&?‘%%hgﬁ' I%ﬁ'gghgﬁﬁ §'?r%ﬁc'|d%a|soea 51"g££rayer
usi ng a Bi nds Msasditioning ageat{pvaijable from DuBpis Ghamical (). B 3p-sespag ambjenty@aperdture

cap y 111- 1271, f | déichized waﬁﬁ%h,?)\d aigﬁecﬁﬂlﬁhﬁem{@pdﬁﬁhﬁm%nﬂﬂ Wﬂteﬁllr‘:rs&go

i nch/ m nute gun traverse,spee a 2-i.n spray . un.ndex wth. 5
percent fan overlap, a 4 eﬁgaf*ﬁésé"l' T g'i'%‘fﬁv'}haigf%%a"pﬁog%‘gﬁd}g,aggmngef@ﬂgﬁ'&?{'
gun-t o- par teleftricaigiceulatipmeven@d Z1°C.viEne plagpesiveate dopled toioamieryperature before
(left-right-1eftdaiftmg. coat at 80 kilovolts and 25 56 microanps current. The

pai nt had an unreduced viscosjty (.Fi nber | ScosLty Cup) f, 88
seconds; a spray Vi scosi J[“;'P ?ﬁ*sgiﬁ%?t ‘%@2@%‘”5"%@8@#&‘#8&%@%‘%’9 "ts?@‘(’:gﬁﬁ%;
and cont ai nedz2o wergapgiied tathe panplsweing aSPRAYMATIGN™ Meds! 310360 atomaticpgnel prsayer
ggpl i cat ijon X; tdaﬁagseﬁﬂafh_osam eiahfasfaﬁeﬁramatsa Bfluid’ﬂi% NGBS aifitdp} edi1ef1 fsd }‘or
seconds. tert ication o es t i nt . panel s
were al | oned tof?eﬁgﬁ)' 13 g&’%‘e %wﬁﬁetpeaé".teérlﬁg' g%é?%@g'gﬁg‘ﬂgl%’g\%ﬁ?eeﬁessﬁgeg et ﬁé"?\%p%y
cured in a 30 Deavndndenwith8@percentfanpyeriapea 48nsigiair atamizatiop pressire. and Hildnchrayp-toro
i nult es at a tewuﬁmﬂcﬁ. zaESh Pcoatms%g?md by 8 gun passes (Ieft-{ight-left)chi_t i\{?ﬂdtﬂ@olﬁnﬂ
panel support r on_the [r re L —_
fiberglass ro# O%%Sm'frﬁamgséﬁge"%r@"gﬁég 'b‘lnr“\é%'ﬁ%dev'stg%gggf% reéléf'f’%ér{tzc\)' s“fos% %‘fp) to
t he support of B8 sectirls: g spray viseosity(Fiaghaphiymbeyg Viscosigflughef @1 secppdspand captained
ﬁ/hi C/h was ﬁl ued Fperdehtby@PINNY isdbutyiatétate. Pridr tothHeabplicitiddl of tiksédond boab,yﬁeﬁmbadt
y 1/4 inch were nt. [.0C. [ t o - | o]
curous. A metal BOSNEEd fhfiodrier SPALQR, AV appican i L ARG IRk, e bulntld
pl ates. The bol t Pangls weeerpllewedtodlash feeS minstes. Ehedpaintedpangly Were suksenuenty qyerdiin a
where it servggl BépatchModel PWC3-14-1 electricair circulation oven for 40 minutes at a temperature of

-9- 127°C.

The standard metal panel support rods on the SPRAYMATION ™ were replaced
with fiberglass rods of the same dimensions to reduce the attraction of paint to the support
rod. The rack cross-members were replaced with oak wood, which was giued on with epoxy
! 35 resin. Two aluminum plates 4 inch by 6 inch by 1/4 inch were mounted 1 inch apart on the top

oak cross-bar with wood screws. A metal bolt was flush mounted to the face of the metal
plates. The bolt was centered on the plate and it protruded on the back where it served as a

9



WO 97/ 07901

PCT/ US96/ 13751 groundi ng point A grounding wire was attached with a
nut and a washer. The ground had a resistivity of 0.15 ohns.

Test sanples were nounted in such a waythat half of the sanple was backed
by the grounded al um num plate and hal f was unbacked. Theﬂ’ﬁ'&-{ ﬁiﬁ%ﬁl es
were held in pl YOS5 ¢l anping on the outside edge, onto t m
plate with conductive netal clips having a resistivity of no greater

t han 0.15 ohns. Ei‘biuﬁdlﬂgTﬁdtﬁiedMHlﬁghﬂfeMiﬂiﬁicbemitﬁSmwehéaglbswﬂdhdgroundhada’
Maski ng tape was any exposed al um num The
filmthickness Oﬁe‘i?gn fhafs\'ﬁ"g panel s was neasured by first cutting a snall
pi ece of the paint edT%iﬁmﬂlﬁt“G’ﬁﬂ?Wﬁ?" ippich  way thathall of he symple was backgedby

pl aced painted Stnifgr@lmsuamnaummtébraihmatsumcneeurfmestsa%;uéwmemﬁu pREe ByaS
cut through the ﬁFastlc

was pl aced onSa FPEPBEER °§{)%8§‘t‘%ﬁn8 H‘%ﬂ'“'?‘ﬁ?’ﬁ Rﬁi%ﬁﬂ,&g@@ggb?@@cﬂg&agnga
magni fi cati on of re2iivity pfresgreatertthan gt&aahmst Euls ensurbdithat the plasticipatkwers grounded.

measur enents wer g, apewasg&ﬁggge;;}@e%mg%mcked hal f and the

unbacked half of the "panels, The resul'ts were g en in the follown g
tabl e, which showed the EB?WE“L hF’é’PPPﬁ%‘s"B%pBﬁFB?'P?@d"a ﬂeiwd§éB§FﬁF%“91§ma" tece
sanpl es. As usedof thé piihted dubstrte bifcofitfie testkamsléso Tiechipaiag blacqaiiaineat sidealowd on of
_FI)_glb?lgmll I ne, Q.Q ?IEE cuningmggeﬁcrgéieéibn %?&?&ﬁ-odgﬂ ﬂ%}ﬁ]sﬁml pgint W?'ﬁ'o“'f’ crzg-

Al um num Al sestienahpiece was placed on a microssgpglide and paint thickness wasmegsurediata)

Pl ate NPanl ( Mabnification of 300 tifms With a Gradated deular. Film thickness measurdménts were made

8 g 5 Conduc ? i ve O%Pc% &}ge a?lgnmurrl %%‘:T&l ﬁal;2 andithg unbacked half of; th%pg'uels The rgsults were S

Conducti ve Bl en d givergn mpﬁ fg!lozvmg tablejwhich showed the paintrthicknesses olgtained on twaogeparstp
exanmpl e of thg ]5 | | BaAfPMsi Afused in Table |, E6aNPah i réfers tb the weight percent solidk (0PBSIfanilinéoh an
(0]

prepared byt he A (320 g) was placed in a | ar ge
evaporating di sh" ?Cw)" eﬁg sf"e"desﬁgtn{'BBg ﬁ%e stirring. Wiile warm 40.7 g of

ZnO wer e slowy added to the DBSA. The m xture was kept under N2 fl ow
The tenperature was slowy rai sed T@Blefhe point where the mi xture began
to froth and Herr]0 steam was evol ved, forned by t he reacti on between
the acid and the base. The m xture was nawih ai ne ‘:‘ﬁ"l’""t' I's tenperature 35
for about 5 haors. (After about 3 hour sAlulnugt ea V’ﬂtlogrceased) The .
product, Zn(DBSA) 2, WspR! | oved to Bttmilb roolg myenpergdife (about
25[err] C), and then was T‘urgﬁer cool ed to about &l
Control* - Sample 1 1.5 0.6 0
Control* - Sample 2 15 - 05 0
25 Conductive Blend - Sample 1 1.8 1.7 8
Conductive Blend - Sample 2 1.8 1.7 8
*Not an example of the invention,
Example 2 _
30 Zn{DBSA), was prepared by the following method: DBSA {320 g) was placed ina

large evaporating dish and heated gently while stirring. While warm, 40.7 g of ZnO were
slowly added to the DBSA. The mixture was kept under N flow. The temperature was slowly
raised to the point where the mixture began to froth and H,0 steam was evolved, formed by
the reaction between the acid and the base. The mixture was maintained at this temperature
35 forabout5 hours. (After about 3 hours the steam evolution ceased). The product, Zn(DBSA),,
was allowed to cool to room temperature (about 25°C), and then was further cooled to about

-10-
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PCT/ US96/ 13751 -10C. The sanple was further cooled with dry ice and
pul veri zed into a powder for easier bl endi ng.

Pani (DBSA)[err] was prepared by combining neutral polyaniline (" NPam
(obtained fromAllied Signal) (93g) with 161 g of DBSA in abo yéiiers
of toluene. Thé¥®¥Muene was sparged with N2 for 15 m nut es 66

PEPQ ( PEPQ powder from Sandoz Chem cal Corporation) was added as an

anti oxi dant . Thetg¥ XtheksEmpefaSRRhEbEIEd with diYi@1ahd fulidkzed into apoll@¥For easier
The Pani (DBSA)[eng and Zn(DBSA)[err] were then conbined in a 1:1 nole

rati o, which alZQV\/elght rati o. The Zn(DBSA)2 was first
di ssol ved i n war m t ol uen®ani(BBsA)¢.4was prepared by canchining heuttabpalysniling ENRamirdi ned.

The resul ting mktined ’ﬁ@ﬁ Atnlea@@ﬁsh (93 bYwigPley grohushmﬁ about 1 GE{\J%GFJ:.%E] THe100)

which ‘has been éISSO ved in ratio_(ratio of
Pani (DBSA) [ er§] %W&*%ﬁ‘ﬁ%%%ﬁ%ﬂ 2o 6155\@&@5?%?9]5?PEPﬂ{gEPﬁWFEﬂ‘P%&"F%se
conponents was [Chemizdl Corporatitinhwas dddedys ag betivxidant The mixturgwes sdhicatedut 40K dor

sol vent evapor at ff in a fune hood. After 2 days, this m xture was
cooled with dry ice, vacuumdried at 40[err]C and ground to a consistency
15 which fed snoothly i nthg Pani(RRSAlsapdin( B&#xmpt*&ndomww ig a1 ddnolgygtie, which
vacuum agai n.  wasa 1:2.9 weight ratic. TRe€ZigDBSA}vatHfixst disdlved th vaariltslnehednd then

pol ypr opyl ene a'l@mﬁ&k% %QQFeecBﬁbﬁed e e AL BT {&r@%mgna%g kg ”Q%Hﬂ&’need as

described in
t Wi n-screw ext r UBNGAGE]T 'EOPPQ""&%" @Bbeﬁ“ﬁM"G‘BF‘HU@!?Tm#’Uem- H\ﬁférf%m:ﬂbéfaﬁpmw of

wer e conbi ne@niDESARLANS SMDBS AL mﬁcsv)etrhemn&htom@ﬁ&aﬁ. Y@ Wak pLREd OWN
inTable |11. Zone tc2?0 teggier at ure

90 Ct 1 C
fromthe feed t HPS&IBE I EvapeLEtng '5@55? Rﬁé?lvente"ap“f#é’ Pf' ‘f"éerﬂ%ga ’g‘{ﬁ 7
during extrusi orﬁwthlsedmrmszgﬂﬁféwﬂﬂ' d]’yuce.vég.ts{"e#rrep@t%@mttndm pcdnylstency

bl end st r anduNiehsFed GRddRly info AwWIRk@Ew Qaﬁuhe.asuch Hhen Jnﬁfdluas&vanmyﬁﬁ for
ol di ng pross. at - 200] or 1 T il Ghg e B Bpaiesiutene an e berps
mol di ng of t ensidlastamed prepprad erdwmpopedsdiapdrscribed indxempled (in ad-insh counBEYptating

30 ton 25 inj ect.hﬁnnaningma-smbnmer EU?.am Q{im%mmrmdér@mr&uwlé dridlvere
I nj ection terrpera

I g rr] C r.e
e  bar ( DeUl DS inaraunf et ahe? e el byt pollanine SR SR Z0pg,
- 2 seconds; glpdienperaturesvere profiled fromd80°C to 210°C from the feed throat3p ghe die, chspesyivebat a
was obtained usi Tha rﬂélt%mﬁérbﬂu?e&fuhﬁ@%itrﬁﬁn vﬁteaimycwsfzw The moﬂgﬁﬁxiyrﬁ@ blend

neasure the tine_ne essar

0
at anbi ent 30 congrgW We %Fr}«?g' ad\%tpe'(ﬁs“ée aqﬁﬁsaf ?’?&f‘tgégsg?rg%/ﬂ"iﬁg ‘f"Sret he
procedure given Prﬁpm etrahedron copipsesgion meldingipsesyat 200°Gard 53008 pyi damp force.

according to thennj@&%eﬁbm;ﬁgammebﬁu .Eqsa&pés{asplc.mlmva’semﬂd&nonaB@v'essmm in
Table Il1. Table )] also

rcent poly n|I|n
Tndoped - basi Diecfn o madfie, ity B0 colitleE Mirs Rl it ol BBl
Usi ng t he proced?f0i tgrIRBE: inipctior prasiuce A7 to27 hiw (250 1q 325 psi Midtemperatse -8°Gisi ng
t he doped pompbaitinltinte s@daflds? CoSling BmleS 2deoMds.i N Table 11. As additional

exanpl es of methods for Static decay data was obtained using U.S. Military Test No. B-81705B, Method
4046, to measure the time necessary for the 5000 V static change to decay to 500 V at ambient

30 conditions. The molded article was painted according to the procedure given in Example 1.
The paint thickness was measured according to the procedure given in Example 1. The results
are shown in Table Il. Table Il also included the weight percent polyaniline (on an undoped
basis) in each of the samples.
Examples 3 to 10

35 Using the procedure given in Example 2, molded articles were prepared using the
doped polyanilines and zinc salts shown in Table II. As additional examples of methods for
preparing the mixtures of polyaniline(DBSA) complex and the Zn(DBSA} salts, a 1:1 molar ratio

of Pani(DBSA), , and ZnO(DBSA)_ ., (Example 5) may be prepared by combining solutions of

074
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preparing the m xtures of polyaniline(DBSA) conplex and the Zn(DBSA) salts,

al:1lnnolar ratio of Pani (DBSA)[err] and ZnQ DBSA)[err] (Exanple 5) may
be prepared by conbi ning sol uti ons of

-11- WD 97/ 07901

PCT/ US96/ 13751 8 g of DBSA and 40.7 g of ZnO according to the above
procedure, to pwgﬁyf’@hl]e zinc salt; and conbi ni ng sol uti oRSTHEETY of
pol yaniline and 418.6 g DBSA to prepare the doped pol yani | i ne. The

ol €3 1o obt grr2 rooss bREM IR0 athorith 9 UAASIElodRuAS SrupiRind ey |
nol ;nr) rati o of 5%%3%!)%§@fi§%ﬂf g?éﬁgg%h’& 'b%?s%"féé%? D?&Q%?%’%’&’Zﬂwdbé .

prepared by conbPvaningoTheresyiing selutiars were then combineg Andiprdces@d as dpswibedinO

accordi ng to theeaRpee tboBtaffiyrundsBlidiofh 8f e dRuré! §mitSRL 4 1:1.8Mdlar ratio of
iline and 418.6 SA to prepare the

conbi ni ng sol uti gns 93 g.0 l.ya to pre

doped pol yani 15 n ?"'(DB;A)fEﬁBg F’éé(aggﬁ)ng&mﬂﬁ 9 819¥ be pregaref ycombining selytiansef 177 g

processed as desofDESAdnd 70. g affnOacirding mith@above procaiugy, tuprepar@ihe diné @t araf

the mxture. In B ; ' i Sk ng 10 e

ZnQ(DBSA) [err] was pr Jé%‘fi"ﬁ'é’?fg‘gg Q:b)ré]ﬁ H}Iian? %@F%?E?[ I C g‘(;) r%/%ﬂ eeﬁeg?oﬁﬁdé’r?ygmlme'

instead of the The rm@gwlqur]s wgnethen combined gnd processed@s described intExample 2 to obtain
a ground solid form of the mixture. In Example 7, the mixture of Pani(DBSA), , and

10 ZnO(DBSA), ., was predispersed in the thermoplastic polyolefin blends instead of the
ENGAGE™ 8100.

15
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1. A process for preparing a coated article which includes the step of
el ectronotively coating an article nolded or extruded froma conposition
having a 5 conductivity of at least 10[err] S/cm which conprises (a) a
t her nopl astic polyrrer reaction conponents for the preparation of a

t her noset pol yne a mxture thereof and (b) an
el ectronically- ‘XBRW(??l ve charge transfer conpl ex or inherent PGT/USI6I3751
sem - conducting pol yner differentfrom(a). 2. The
process of C ai natAimgierein the conposition has a conducti vi ty which is 10~
at least 10[err]timesgreater, in S/cmthanthe conductivityof a conposition
whi ch isthesane in all respects except that it does not contain
conponent (b). 1. Aprocesgfor preppringgrcgeted artisle whichingludesthesten of t he

g ;) npos |t th i o nt Eas aeceremdtwyit cviting anlarticie madid or eﬁ%de&ﬁ%ﬁ\ akeﬁpéﬁtm%aa}i&@t er, 5 : n
ém an the conduct.j Vi npos.i tion

respects except ‘toﬂ‘gl{ch {y B'éga’%b‘ﬁ“ g}(%ﬁlt ‘ﬁﬁ'ﬂ‘ Nl dioi (ﬁi tt(egyop i‘@‘ polymer, reaction 4.

The, process of Gompenehtsfbrthe prepsratiorcafiathermotet pdlymersor nigiaacthéresiana @) eml | V-

conductive poly rE?JctmmcalIy-conduc:tlve charge trandfer con'-ﬂ]& o fn%ﬁ%ﬁﬁy sgﬁnr-gn%hmné\ﬁhﬁmg

the intri nsmalléy cond uctlve polyner 1s
6. The proces iffgremtfomfar \wherein the corrp05|t|on contains less than 10

20 percent by wei ght of 2he Thepestessof Clains) nlsdrénytmeﬁlp&itlo%%amﬂohﬂmiwtywh:ch is

Fol yol afi p 0T ot st CbeAols brebi s A MR oy s S NIAN of sampin

pol yol ef i n. g 0Cess 0
(a) conprises rMEespests except thaitdors Aptcontain comeonsnéfr at i on of a t her noset

pol yur et hane or pol yur ea3. 25The process of Claim 1 whePein the'Ebﬂp&It%%ﬁa hddeidtyWhich is
wher ei n conponeny, legﬁ)I od tﬁne@ﬁre%? Fh y/ﬁ:l% ﬁgn ?’gc n%%we,\'rgtg gfa ‘ﬁg\pﬁﬂté%" which 'ﬁ%ﬁ'"&f'“

10. A process for %
el ectrostati cal I%"'%‘B%Fﬁeﬁffp ah*#q%netqﬁ»mammapne@x(h) uded from a conposition

having a  gonducti vi t¥. of Thalprdces of CIAIR] BitiekeiSiHetompbtieRt(bFio FREda GrifsiRhid

t her nopl.astic or, m%fﬂ% 5{“ pol yner, 30 and (b) an el ectronically-conductive
charge transfer co I'nherently sem -conducti ng pol ymer different
from(a). 5. 1the P"‘?SeﬁﬁPf\;@élg‘s‘*Whﬁe"pmplatrmﬁlrg"!acquww”hmerc;l e
whi ch i ncl udes tgowasitise) of el ectropl ating an art | cI e nol ded or extruded

(hom 8 composi Ll on havi g 2 AERAEhbrlih Rindlin the cob BaRon 1L EH L BLETH

whi ch conprises (a) a t her Wp errms r
el ect r oni cal 128 FSHEMDYweight éhgéoaeﬂaﬁng"mm@xem'vwher ent ly
sem - conducting polyner 7. Thebpftaeéss bt ClaifmOIWHedgin component (a) is a thermoplastic

-14- polyolefin.

8.  The process of Claim 1 wherein component (a) comprises reaction
components for the preparation of a thermoset polyurethane or polyurea.

25 9.  The process of Claim 1 wherein component (a} is an unsaturated polyester
resin.

10. A process for preparing a coated article which includes the step of
electrostatically coating an article molded or extruded from a composition having a
conductivity of at least 10-14 S/cm, which comprises (a) a thermoplastic or thermoset polymer,

30 and (b) an electronically-conductive charge transfer complex or inherently semi-cond ucting
polymer different from (a). '

11.  Aprocess for preparing a coated article which includes the step of
electroplating an article molded or extruded from a composition having a conductivity of at
Jeast 10-5 5/cm, which comprises (a) a thermoplastic or thermoset polymer, and (b) an

35 electronically-conductive charge tra nsfer complex or inherently semi-conducting polymer
different from (a).

-14-

A



