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WD 2004/ 083292 PCT/ US2004/ 004635 ELECTRI CALLY
CONDUCTI VE THERMOPLASTI C POLYMER COMPCSI TION 5 Thi s

WO pwengi2zon rel ates to an el ectrically conduct i RET/US2004/004635
t her mopl asti ¢ pol ymer conposition and a structure
prepared therefromand a process for preparing the
s an®. e FAGKGRADEN SBCTIVE THERISPLABTIEO dil Y A COMPOSITION
equi pnent, particularly sensitive el ectronic equi prment
such as conputers and conmuni cations equi pnent are
all susceptible to mal function as a result of
el gl RN Rltds tcy\ﬁy éectr'udaﬁ)ﬁ&fn@ﬁ&‘ D& PrernhdplR bR cbRposition and a
bel ng sensitive to forei ronagnetlc wave

StFUCtPrI%pé‘?Haé?déﬁ%‘%f'°"i‘rﬁW Rypeese g@paw. e ner at e

el ectromagneti c wave interference. Various nethods

have been used !@\ckaRBUNDYPRAE WRGHGONC wave
e

interference shi Ing to electronic equi pnent
encl osures. Typically, 15 shielding of electronic
eqEiegrepistequinmbsrartissiarls sensiiyesledropig eguipmei SH¥Yas cefputers and

comrﬁdﬁfcﬁﬁor@%ﬁﬁbmbﬁ%@ﬁll@ﬂ%&pﬂblé tanalfuhEtbh hZh l??;uméléctromagnetlc wave
conduct i ve

nerigpice, 1o ~qRol ST BHEdS P T S OHORT BT A soe. Y o
theseslevices ggnefate electampinstic prwinidderense. Vagousdueibgdsdare baen used to
impaf F@Et‘rd?l%g%tlc W %Fel-e‘ﬁ@e Qﬁélcﬂﬁg todirOME Bdiineht ERMBUEE Ybically,

ticenclosure froma gécmner contain

shiel Qe ieSRHEIRRHATFG FRSPEES B Schinyed kY PR Bt BOR B treg fpaior technioues,
i.e., uliiiig metalEnelpsures whochd aetinheesny astiuciwehymmrrgmhqbo matded gnclosures

hav:r@%rnte"f)écﬂ?co‘ﬁ&%%:édgg@e fdfr:e q?e pFUing@BQ?B ukbie film, platmg or

astli cs ecj l'ers i nclude
condp@iig a@fﬂi grd mﬁ%éﬁ@dwwse@ ICENGIopYrE SPE a RolypmeT F%Eaé'ﬂ'eq Y,
meaﬁkbmﬂmm@rmﬁyasbeen made to find synergistic

COFRérﬁ h@eésoe% m%&@%?%:‘ t(ﬁ cof'nhﬁojtl\% ﬁasags ?fm&d?p&éﬁ?ﬁ'cgﬁam

and/
condgeivs filareinto eppinggripp H@rra@p'asss‘ﬁe rSPIeé‘ﬁ%ﬁ"h a@%ﬁl%%'n%(ﬂerﬁoaﬂwﬂve
powd'&s? Iﬂ@(e% laﬂ@ fihais. t Nidre FdcontyD@rnipe [ded ber madedo fisiligiedBtic

coml:r)w3 8113 ﬁ&%ﬂ\}e érg 98 a %’?AVfdfe egf?&d%aag gn ngrlr ﬁ%ﬁ%&n&%\ﬁﬁg}?s having

e and/ or car

conscswnbw\el@nm@tuowim@ﬁgs wmfunamta'am@p&ﬂ@s wéh%ﬁni%ﬂed molded article. Such
comiidiiBhs RaBdLHebiBek an@@éibdfﬂib@l’s fnbakieakaaad/or carfh &ibers in combination

. and/ or_neta ted fi on o
N R ——
and/er| reefelrcontad filear wih wgctivap@bwemw@é shi el d| ng

ef ffrdugh aRas %mﬁnﬁh@yns%éfvé ﬁ"gh b &é&lﬁmﬁgﬁéﬂb #8% if@rference shielding

t t
oy Sl el P s o< BB 0L e PRy SA R depfiat propertes
of thé polymer. Fegiry taellevals ofmendustiediieryamind i meatalpatromagnetic wave

mterfe n%é El‘ﬁélﬁ' ﬂ§ @ffe%me%éjs' dﬁgn rkliemtd dbﬁ/ﬂ‘%? ﬁ'ltﬁ)&kﬁ 'ﬂlgh &&bdsity it BarPnot

such Vi SCOS
l.ﬁl

pracl &P? @a'mm@ee'%wa% AR e B EERSRAY SR ithe recent thin vl
enclesnedspsuth @s thoesoeand ialhhyd issddehoots drrrempeiesn tAnbthensevialsl problem is the
breaﬁ lo?%@ﬁt%oxﬁﬂ@ flﬁérshngt%eshgé}ﬁg%nﬁ Qn(—ﬁﬂﬂg ohé?b(gyrﬁ’é?%ﬂg S or

Serl ous r eakage of

elecféqcea@uczjwrb@t;dﬁ prpRarp .pg!@t%fom@d% ardhregyltinggn lewarngaeehisigng
eﬁedﬁ@er@s@ﬂ'deBbﬁlOﬂEUih@Begiéwibf@R@w UG, \ids ifdcosuasy tb Mcrease the amount

o B BERE R R 5 e R S A B PR AL o

fiberd.dyyt thés voll bingebid gach SEberstaryi ptrokilejn&@d@&@mg pf the piodeqtivitycand an
mcréa@@oﬁlmé%might&fthérh&dé‘d&ﬁélé oconductive fibers in the

pol ymer in anticipation of the breakage of the

el ectroconductive fibers, but this will bring about

such secondary problens as |owering of the

productivity and an increase on the weight of the

nol ded article. 40 SUBSTI TUTE SHEET (RULE 26) WD

2004/ 083292 PCT/SMBSIATUI 4696 EESUIRNRE 26) THE

| NVENTI ON
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Accordingly, an object of the present invention is to
provi de a conductive thernoplastic polyner

W@ ovposizbt on with a good bal ance of PCT/US2004/004635
el ectroconductivity, processability, mechanical and 5
aesthetic properties Fe.H?# total anount
of nmetalli (F:) flol | er %%'\\é\@éh?(?r ac Q\B%'\{T desired
shiel ding effectiveness. To achi eve the above object

acc OAéHoF&hg‘hPaﬁ Blﬁecﬁ’ bRAREHesdnd ¥E& R to BroGiae d l&Gﬁdg}{tﬁ/e thermoplastic
t her no rovid ch

’5 S{ g rcorﬁquItlonls)P
pafis PP B Tign iR ] et OTREy esmouctiF SRsparibi eCanioal and
aegstigtic propatdsi whitei reducinf) the tortamiouht denetaliediller needeaalto aeidvethe desired

Smé,é}ﬁg{eﬁe@@eﬁg@t her object of the present invention
ates to a process for produm ng an electrically

cond{R#ghigye i'}‘?@tbﬁ’tﬁp?%% qesoding iR thgrEespit iypaipndi erydective thermoplastic
pdliyner copbaERioh & HReideaREhicheddmiphiRac themdbbstRboRREr, an |mpact modifier and

?&Eﬂ?ﬁ 8\?%,foa{;rpg{glégemg%lmgt%berteg\pd a metal -coated fibe

pr %t er abl y an injecti on
ol afregheraeipet9bthe preamtemamt@d eelates vesnproesssriongroduring an electrically

coﬁblﬁiﬁt@ 1h§|@ﬂdplésﬁ‘c(§ﬂr@bt9|:el bg%rdr\rllglﬁg@ﬁerﬂﬁ)blaﬁlc p%FyFnHP LA fn?palctdm%dlfler and a
DI e O IO W

injpetion gmvidiigmoanhine onan exdiuderdther foiroing an klavtiicatly eonductive thermoplastic
stdbibfel pratekaties isbash HorRs Ql%lle G Wﬁwoldeataﬁ Bk GF &P&){ﬁ ded sheet or
shiefd function can be produced by injection no dra
PB#%Sw ol di ng, thernoforning, vacuum pressure form ng,
c onplin &ssiresennioVesitiorg mokled artiflee haviad ¢istnheisietiteleetr@magheiwave

infeAbrBsdel sﬂ@ld@ﬁcﬂ&anadetﬁr&Jue?d t@%e@t?&ﬂ mlo‘ﬁ'rg, ﬂgw &l t‘ﬂgﬁoforming,

clé%gmsnt housi ng or an tronic Tpart ontalnet Tor
vagy e o ping ¢ @Hrgﬁﬁ?rhrgolglﬂg Ay e egﬁlyg}q griglesis pp inigstion molded
arfidlep for axergpi¢, lan eedirariitesipnieoirhoaxiagpl £ eléctradit parf @htainer for electrostatic

cfgrggt@tgg @{&3}8 9f %ngle fc¥r’ﬁ¥§ fr+rﬂ LE 'é)@tﬁfdga gﬁeﬁ I?ér%kgmgé aval valf for electromagnetic

Pdpgrigge rﬁ%é g°famﬁm'@mtﬁeseﬁ&tmcmcmmﬁndmmbmds
25 The conductive thernopl astic pol ynmer conposition of
the present iny j i nation
of one or nore %A'%P%Se&'gﬁgﬁ\?§g -%{Eqmg\lﬁgﬁb
nmetal -coated fibers. The netal fibers and

met atheconduevelthdigbplasie @bMined dﬂmﬂd@@ﬁ:l@f @Wﬂreé@ﬁﬂﬁ@ﬁh&d i9Broduced
froﬂ{fcwnaﬁgﬁ&me %p:g\oégrgegéﬁllber 'OLS‘ Q r%cne me{n]a Ec?ehl SFS q‘he metal

am num = Zi
fibgiis|ape etapeaies) f'beisruéﬁfU' iy tﬂe@resee@omnpamnm wehnowe asghdlidely
avhi®lel i ke, and al |l oys thereof such as brass and st eel .
The rred | fiber is stainless st
o o B LBl Prspted ok e ™ e REBURCSheo e v i on, oo,
titagpum, cyama aad thierisaviansralions hiesbf suchab brass amiaEeh eBe, preferred metal fiber

is mhwbﬁ&&w Mtafflest He8%ib&s mTclﬂSe fh%&@g&h;ﬂﬁmg QMS bhfon! agg Ehromium,
e stainless ositio al s

" %s‘fag?%‘t BaNROR axowaget"amc@m J MasaSefhded e i Siable stanless
stegt eoimploeitiens retyeddo HBQRsigBbet, aCBerI,ng 3ldgmreamty usbe glatideesuch-as stainless

ste%?(@UﬁFé@ 8§ 63'35]'}' GRd th%thEe? | Edr bRGRSe %ﬁle@@gf@@ rfn&s.lrégljeycommercially available

a from Bekaert un trade
@E%k %“Hl“’lf'l? ﬁ/l"S‘ﬂﬁ”laﬁ‘SlB@Kl'f@l"ﬁ Dfl ‘bers may be essentl al ly
any Suitaigd memhitbets raagEteadsseviia by Sergthedhti idRéreter vAith lstt@édﬂcal from

bo?mhac&ﬁl}ﬁﬁﬁ cf._d M é}%gs&ﬁ{é;os‘fagﬁée rqgasslir\%ﬂ/a En(r)tllgg grt Iélzr &%‘%ﬂ%ﬂ fﬂjjmmum fibers
megpYring ﬁ@t”é'rl‘@et(swm il 'P@H’gW‘podV'C@@efﬁr%@@ﬁ@tﬁwg usfifiel ad priactical
whafe@s biamfeds st@élﬂib@’é @ﬁénhﬂhﬁﬂﬂme‘ﬁﬁ@rﬁ@rﬂ&y 5d lﬂipFHcﬁ‘fﬁisarﬁltc‘;‘aﬁée unnecessary

fibe simlar di L men

wegh E0S Rl ool ol aa S5 PRl eRereSpaaLa i ghot oy
equi pnent: instead stainlessosteel fiber of 6 mMm
length by 4 -2 WD 2004/083292 PCT/ US2004/ 004635
m croneters dianeter nmay be nore suitable. Generally,
all suitable fibers will have a length, prior to nelt
m xi ng, of equal to or less than of 20 nm preferably
equal to or less than 15 nm nore
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preferably equal to or less than 10 nmm and nost
preferably equal to or less than 7 mm GCenerally, all

waionakd2e2 fi bers will have a length, prior to P&/US2004/004635

m xi ng, of equal to or greater than of 0.5 mMm 5
preferably equal to or greater than 1 nm nore
pri@emetals|dameias ay be mere wyitae. cFenerallh 2 shitabigrftyerswelt have a length, prior to

e @b biyedReltabr lb@; thdn @@ Q@ﬂﬁtﬁbretférﬂlﬂ éqtﬁm’o oPlesd tﬁérﬂb\% Ym, more

Pregeé bl?fg% al'h to‘r#eaﬁt {OS rpm 8 gw%ref rab&gqtéai Mr?egé than 7 mm. Generally,
el @trlféhlefle@fs willGaveea lengih,ariotia sell nfixite DSequfaldo orgreatgl than of 0.5 mm,

b‘éﬂe?&ol)péquﬁi 1 8F GHe&fer tﬁérﬂf:mmcﬁ’lﬁu%ed'referaﬁ e}ﬁ o Fe'é%lr than 2 mm and most
ronme and t i ke, preferab ave I anet

g‘iefeé%ﬁq”igo Pbgrﬁﬂﬁrdt‘a%‘bmﬁ‘o m cr omet er s. The net al
fi ber Srafaratilgirabbyselaatal fibers,asrtead staialbsDstée fisers ab\kdﬁa drameter of about.2

nggb"aht%qsriermgte ér gj&]ﬁlggtewbé%g(ﬁ%ers f %%(%prglg(yﬂ?tsgg aét‘mér arP)’I z ytc copper

sivenigsh goldp gome angtiBe, ke, prsigrably ave s dieawstey of abhet 16da alyout 60
fnichﬁrlieters present in an anmpunt equal to or greater t han

a?g;t i riplﬁ a%tebs oou"fﬁe'gglt;ve&% ag%eci@qa?tké}ﬁ%u%}aéned by drvrdrng the fiber
\eneth by tgifiperctipmater} ig from abgﬁ 880 terabphidlf0B,praieraldy ke ghaut 200 to about

. cent based on the wei ght of the conductive
Pr ef er abl

ot al PR e R Bidris RRRR sl ¢ areior g gbout 1 weigh
peicant, Rirterably QQUWIOQDRGanEm@EWOUt Dweibkirrelveyt, aglradre pefavably equal to or
ér€§t§r thalaébo@p@wérgﬂt%e%ht%ﬁ&ed%ﬁﬁ@ﬁérght%‘ﬂﬂre @ﬁc@rctﬂfe%e‘?r%@tgas)ﬁc polymer

ercent bas

SR SR e aRLisRER PiesE 1 W oY SLBTE opBRyrgh about 15
\Q@Qm oengeRi preferablySional kaarlless thah @bbutli8 meighf perrdeat, and more preferably equal
BB gk @r@@h&ﬂrt i2 heps p@(c@nt%géb%roﬁlthé/ whight oﬂﬁé 2b c{u%t% brsrmoplastic polymer
such as carbon such as graphite or carbon ¥'bers,

CEPIH'Y: nica, glass or a polyner (such as acrylic,
pol y(@mIIWetmylﬂeere ottee mplatdvatedribers are gengrally iKinVhaeRTidbrs such as carbon

Reh ¥9§RB%aR ehBoritdrd Bfarhit) krﬁil:a %@Js@ oM BJP){ &Q@ﬁ b@gcr rfc poly( p-
LTI T T I R

glverhnige!, Bluagsimanitforsel tidgead, ddppep pelfigrlatadmemt te-ikg ahedloys thereof
Jublb ed §raﬁ ﬁtd@oﬁigﬁlm%%?eﬁ‘&%d ‘Fr%‘iﬁ?@até@ﬁjoe% Yy gtr@ ORI L, 9n yanol silver-

% ass Sui tabl e netal -coat ed bers may essenti a
AYIPBAYt h and di aneter which is practical from both

ac on@untablte imetel-aveeddibe casyibe gssrdialy oy Rhgth@asd Hia@edr wiich is practical
fFo'Fr?b@ﬁ 5 cor%&.ﬁrBﬁ‘Erlt pro@elsémgsétaﬁcﬂmtf as HFJ\@' in ﬁr@%ﬁte%eﬁergﬁr Al suitable

W | | rior
?la'rcegf&d fi 'I’Féﬁ"‘@f“g%a length. Sjorde gresr%raj Ofe?ﬂh'éll o Paeerthanecggo mm,
préfarably Bquaito ardess thanab emalloye @aleedblyt egualito brasss thdmai m and meost

d?’érbeegl ﬁ%ﬂo cfrFPJsgftr%hé}%{ é&k@e}.llytaﬁl s‘aﬁ%d eferﬁ%tafc!?) l?!ﬁé%n ¢ have a length,

CGene t abl e

.péror t@ﬁﬁtﬁmxmq, of euattg opgrpaterdhag g1 B @qig[ﬂblytegu@ﬁo or greater than 1 mm,

rgdre ptetarainequantd obgrdatethard Iﬁfn%rnablhc)ét Sreterdoly €bQalas or greater than 4 mm.
gr eatgy. U

gr eat ere f%%%%fé Mlkal- céﬁ%a%xb?rsg)te? ﬁa\geqa @am%tgr &" about 5 to about 100
"gPeEe’rs-t han 4 mm The fibers of the ‘met al - coat ed . «.5

fi ber'ﬁ1eplﬁ|6|fr@§§\&|métd’[l mn@o,dtharr@gr@g eqm‘al lpKts Mar Qoo@bPMIcrometers
€SS

qr%%raply sgtigal 90 org%a gr\an tago%s ”]'%%’Egt?rh%fﬁj %’8 Bie%eéably equal to gr less than about
0 wicomestesr dhe thinkedse pbibétyl cegfinglerttae ther Isegyal tchermyresken than Bbout 0.1
Mibe ¥R £d p@&&aﬂ?é@%%ﬁ@%@fértﬁaﬁaﬂﬁhobg or less than

about 0.5- mcroneter. The thickness of nmetal coati ng

err the fiber is equal to or greater than about 0.1
m-cronmeters and preferably equal to or greater than

-about 0.25. -3 WO 2004/ 083292 PCT/ US2004/ 004635
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The netal content of the netal -coated fiber may be
about 1 to about 50 wei ght percent, based upon the

wao odoalosizei ght of the netal -coated fiber. Wt hi PCT/OE204/004635
range, it may be preferred to use at |east about 10

wei ght percent ofth et Also wthin this range

T g TR pari o e e Ao TRy S 14 2o Gt percen,
ba@@mbeﬁlthe ovBIveigiE efties mbialycoated tibera hdithin tBi6 range ghmaydesr arefatred to use
at %g?t Ect)ut qsgv%rgnttp%\’c%ﬂt Weqne'r:(alp nkb %tﬁ?ltt}ﬁs HRgd, & n‘i’égl%tprééred to use up to

erc

coated fibers pref g
abh@\*é weightrsmeent, Moz preferaslyp dhakaybsit waigy PeiGe b e W%%c?ven more
pra&Ehif (R a\bofrtﬁ@%e&ﬁ@@ rce®0 to about 750. Preferably,

t he t al at |
e S e
preferably froro about 0@ mtaboutt88n about 2 wei ght percent, and

or %r&@%ﬁ?&t@%bﬁé’ral@oa@éﬁ’fﬁkr 13 Bregéntgfzﬁﬂérﬁdunt étﬁuﬁl tabﬁgrbatér than about 1

R PR RSTEDY Gtk O bEn Eruh 2 MERb B G §1E bk rorerabiy

eqrratt@brgzeaaérerrhnfabbetr4 wegrp persemh baserd cariheameiain of 1begaeridugtiye ghermoplastic
poky‘fa‘nséls coréJ&@lﬂo h %@ iRt is pRisBhiet é\bérﬁorﬁiﬂéﬁﬂal to or less
an a

ess ercen
thar e 28prejohb erasnt tnﬁefanab'r é@sa' 1%%.‘?%3%{]@%% gaé’eﬁﬁ‘tpefce“‘ and more
pr&@(aﬁ@ @huél)ﬂﬁcﬁdes@ fhaha@owe 5 geighigierdehtbasem dutieiweight of the conductive
conmposition. 15 Unl ess ot herW| se

th?fHPB'gq,%ﬁ @F’s %oErIrper ber | engths and aspect ra}1
her eilmessotherisendtesh pquqr@ﬂ%ﬂbepler@rls e 48P 03 %rreﬂabwe are for fibers
pr§p%r,ﬁeqso|é;\&m%2ese fibers include Bekaert Fibre of

&{Nr cgﬁgseg f 1 8‘?‘? O%.%cr@g%oe ?&%E oP Mgrgrgﬁ%eﬁeo%% W(d@ééecral Products
of @k, dleni »&rseﬂaed gpbe Sarcen Fibere gf Me% Ptk FIFPTH2 et al
fi befhadteMBiRhad@RtLRtbA &Q{etm fibat3@f tetdl-Boat@sitoeain ysefi@h most any

th%rﬂg){a%t& pggl%r\legorﬁa&km Fglgr?r; %u%%’?ﬁw knk?%p(?e@qc %@Héré‘g e%vcen known and
mpmdre,/pmrwrehmusm ehpalvetptangsrhlyprepdencs 38t gysioplsinsnlylang@nd styrene

p{bll))n{ersoiJcﬂ \hr{}ﬁ:hloﬁ&el")Sbl?élﬁer@é%%cﬁlu%fg@ﬁdlowdit@blpﬁiﬂ’;‘ﬁm irSpact
Vi ny

p%tyy%p?,rsg/ﬁ%reoqrnhﬁg@{oﬁlgg% él&@?rfgﬁﬁ%&rﬂ&lltﬂg lghgad?éﬁggxh&)tsﬁi%he ferpolymers
pawsielindlddingd mlyethplehy teeansihalaterapd @ﬂﬁywtvlﬁf@ tetgphibelpteRolvapigonates,
%‘i}f?é&é} ol ﬁ?%ﬂélﬁ%o@amrd@@'pﬁ@%ﬁﬁﬁeb ﬂﬁérﬁﬁbl@@rc polyurethanes, epoxies,

le)@\c@/ h;g}e)?ﬁ%ga’te 6@@ ST%:?E %gndesg%ooll))ﬁ%e yYene %ﬁ‘rers polyamide-imides,
p@ﬁm@ir Jreisdse pipdtiyrestéreriauid systpltoparer deldendg dieyeaty| ami des,
ther W%\%@EF S tlpé?rll%biéﬁfc ATTICIOAN @ﬂ@l&l&ﬁn amB@ty @rcaquér@d &Syreater than

pol ate ether fonés or % 5) w ne

alqul garts,%pr\&egm B@fqreﬁlﬁ%cgral to B'b@rﬁ%tﬁ ?tmpg (ﬁ arts by weignt, more
plRrfamt dpkias begreated thauakebuc3Oysitta by weigtnnaerd st fbleratlly equal to or greater
thghep%u(t)e dperﬂa t%%?#]h?l)asep%ﬁtﬁe@g{ﬁﬁ@tﬁ@fo‘ta@c&r@d&ﬁ@ﬁ Ih@eneral the

R ottt ST AR e P 3 RO, prefray
ids8An Grbédrhhl 18 QbRABY BarkybyWaiighh) tmorerpreteraily pssathar @tslyyal to about 80 parts
bwgrg#rt eve g}ogleg?rgraeé%ﬁ leshsqﬁanaop %grﬁal %Oa%a{foaaagx b%‘ﬁrbgmané%st preferably

ah a
lgsathas obgqua)eto gheut 52 patts yrveaighebaser gA thegreighy af theytokg! composition.

CONMP Rk Ebrfletivk 'Ehe%&%sﬁb paljrié coﬁrb@d‘rtmaQ bietsé pres¢rdinyemion iy further
used 1 n_anount

cgrppr\rﬁgla@ pmpacbrin r? féeragre}/ara %grgaf, N r(t)an aé'e 312%%1&?0 %pl?t{ble%dnaterrals
hpaiid S Thyguaeo ghitss thaw @°Cp prefegabbiriapall tegslersrta@n oh0°@durp prefprably equal
tc?ﬁrqegs i B Cf And Wg‘(’)ﬁféf&l%ly e§UAFTd JIYSE tHAh e—ﬁ@’bam ¥% th@@ﬁlperature or

an or equa arts b

tm@raérramnge 35er@%% PRIVER ‘Cd?f QS @b%ﬂo“%éénﬁb%ar Ché‘%gep‘gqf i Bhysigal properties,
wei ght based on the weight of g4he total conposition.

The conductive thernoplastic polynmer conpositions of

the present invention may further conprise an inpact

nodi fier. Preferable inpact nodifiers are el astoneric

or rubbery materials having a Tg equal to or |ess

than 0C, preferably equal to or Iess than 1OC nor e

Y T T a - o " NN N g,
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40 tenperature range at which a polyneric materi al

shows an abrupt change in its physical properties, -4
wO\E0208320D83292 PCT/ US2004/ 004635 i ncl udi ng, POF/US2004/004635

exanpl e, mechanical strength. T. can be determ ned by

m%lugm Irfgrp e%ér?qﬁlpllglsrﬁea QIIBcg fftFF‘é‘Ph‘ QJEI %eydete‘?rlﬁ,nteg B}I{ &ffér%%?écanning
calpymeifre- et hyl ene- but yl ene-styrene (SEBS),

styr @U@abll%l'lh &bt R1a8ifi6rY R RBe Fmrs sl ARYt AR RnE Egﬁllenépgtyrene

te ber S, I poI
(S35t e rear PSPl apuatade agEn S aHHR Db pagtcular
heraofwiymerd andtchpolyahdey bf atkybagoylatesSuiving b founpasit cavoahisfint @6 alky! group.

Sﬁi?&ﬁ)legénﬁgct R%Huﬁér@gérﬁgs%&fggWO olﬂﬁerg PP%X]VE%I% ofgutadlene that are

argHer Yt wpalvRE CheeeYA %ndéne’tf% W@ﬂ@fzrylﬁt@e S@méfoéihe @fffe"ed rubber-containing
matdnbie bf g Iﬂ,tpa iafd tﬁ@ kndmtrﬁﬁ’tlh)ﬂl hﬁth@érylbfél, Butddighe, destyréi- type (MBS-type)

adi en
oAb el Oty it B B R R o oo
thag ghgut f1 peyeertt, éwatlmmat@@h@m@boat Futsieent. ciday eretgegeralytabtained by graft
pélﬂnérfzﬁl@ s@/kéhbl fan&rﬁ%eﬁ?lrrﬁ&ﬁﬁcrylatté/ thd?@ebh(lvzﬂér@ ﬁfoﬁémérg ﬂﬂh@Br‘éé‘énce ofa

o BBRE D0 e Bl draraen A SRR oyt pEbciyresy. The orafing

meneheramante added ieths reantlanh"etxtpremnmtaeeansly ar inceqjenga taed, when added

InCQeSLEI:-%c@ quléﬁeéheﬁélcg}k%\?é'rt IRQ Eﬁpen% %5@94 NuilPuP b tﬁ@%bstrate latex, or
NDNOMEr s may

or co
oSl Lip POTIRE PEDEERIR PR LS B TePOBABR STy of i 1
sequ @ﬂieegmpactdnodwhsrusafdbi& the dcompssitpue nicteis invantien are thbez! Hased

géH’er bha IIo'n? ShAPRSAdaIEH &@I(bolﬂ hI rha oﬂa@ rp"?ép%%d%é&ﬁ*l ipantly from

rate at ex or 15 core. can
VE?”H“%/'@P“Q) 5 dilkgnyronomessRng n?ﬁyﬁ@rgraf@j N‘@P onggy4RQre styrenic monomers.
Rewédschiativesexaseles bf a fawtdedinie @mplometg vaiich ikkirdt8 tre viafidtie A in 188 known

%@%n&&%@ch%ﬁ%@%w@@@%% lpﬁrﬁggb &e ag ﬂ)‘ﬂov%] Bbtgl d’ubber chlorinated

rocarno

FRET Ghigrpfpnajat R i9BR BJbb%fr ard@l%ﬂnw@ﬁgwpolymer such as
pcﬂmﬂm‘me or pongbropRignder @péjrheduh adetbiEhePfopyRhe céb*o}yﬁ@ﬂl C

' e i C .
et@%%@esco%%ﬁ%? Pﬁ‘uﬂé*ey@'?@?ﬁ%ﬁpélgﬁ‘e c%g?l \)0‘1 8{ 8y Een %r\s;\llfﬁed with one
Oreere EeNis MABEMA| PRSI (P Rifrilecabiesy p@wwdﬁue parbolyigoprene.

as f pbilauis sldatdiigls dotiphgig or@dr@fdr@@&l@ @gﬁl}ih‘ﬁ@éﬂ%é RIMRIymerized form

ark %P@?&F@d ;ggci%?é h@ré o@%‘rﬁ%s %? h g{pgg f)ﬁ:ﬂﬁ/ Po%r Whlgh the present polyolefin

e'ﬁﬁﬁ?fyﬁfs éi?;ﬁle@ﬁféd W'U@%ﬁRﬂOW@fS of a@ha a@fl@s Wh @n efhpleamgrdamepylene,
etﬁ;ﬂ@ﬂel anam EbutethdﬂWIe%B QhG § YERINE of BRALNEK 1Y ctene copolymers and

/ d
B P B R o RSl e P aene
natpaserRne: nitrile rubber; pol ybut adi ene and
pOl YA %%r%ﬂ@pol;%ﬁeﬁﬁ) @'a¥l@lnef |h 2| sﬁbéﬁtnﬁl@h@ar%ﬂ%ﬁé Ebl?rgelqgﬁEP) ora

Oe|n3|n mer| zed rm
ingpr STRicp SPver (B4 B Frare o ERERPAG. BPhaestsyplsinear
etoflengglolymerssanfliorar ethiylete pdienqus 63IEER) apoltngeh eSubstantially linear ethylene
pdRnfsd éﬂ%ﬁﬁeﬁr rﬁétﬁo&cﬁ'pﬁéﬁta%@loﬁ ﬁ‘é'ﬂ}l%e&ﬂﬂéﬂ o [‘J%'iv% é%fz 236 and USP 5,278,272.

al pha-ol efins, suc | ene and

Ligkeh g 1iRRe RaNners mt%@ﬂete%efmé%@%arfﬁﬂléﬁ@ﬁese@rm USP 3,645,992; USP
4,887hB80eSP ajT0l,432) UBERM3TBP O] ISR, 835,37dUS 8)0pSE38TEPS 20568: EP

eﬁtd@gﬁg% o B8 ene and a di ene conpnoner such as

exadl ene or ethylidene 30 norbornene. A preferable
pol yAreFriah otthe gargatemodifier.dn sarbeNasli eiralyplgfin alastqamer, a random copolymer

or@tohyck esiyaek i be (gRitEOdifRG. A préfbﬁ?&ﬂjraf@ﬁwbd’ fi@06h B QENMEVRE with any
orseiete fanft roitibeSepRayn BaRBGP ser Sl myrapaturaton or

et hyl ene polymers (S/LEP) aresknown. Substantially
i near ethylene polyners and their nethod of
preparation are fully described in USP 5, 272,236 and
USP 5, 278, 272. 35 Linear ethylene polynmers and their
met hod of preparation are fully disclosed in USP

3, 645, 992; USP 4,937, 299; USP 4,701, 432; USP

A PNPN™ NN A 1 A NN NN ™ 1L 1NN ™ A~ r- AN P A PNIN NS
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260, 999; and WD 90/07526. Part or all of the inpact
nodi fier, in particularly a polyolefin elastoner, a

WO andosa2eppol yner  or a bl ock copol ymer, may bRCTDSZ004/004635
m)dr fied. A preferred graft nodification is achieved

40 d d t
R e T R L .

infplagtrmodifier YYIEOM4eH @BB29 RePETIntiBRe 0XrBaGERD or@xrpheourds that contain
at I&%%ne%’é@ooﬂ muﬁ aFéQPéj},arbc?(?hé a%%%t arﬁlpﬁ'ro‘é@regfe%nfi %e?r%glts both metallic

éi’er?é‘rf%aﬁ@'a 5@6‘%@'3' F@@ﬁf@é@ﬁwmw C@fﬂamﬁg@rlarler@atumﬂgamruugated with
a carhpylgrdgp. tkaesemaﬁ\/élcamﬁdunbﬁﬁiﬁlhd@ﬁr@leﬁ:@fﬁh@ﬂ'ﬁ( bchcOMchaérﬂrc itaconic,

ch’BﬁrcCﬁ'rreE.g?(%l)tbrﬁ% %ﬁ({i gﬁnan‘gg Oe( dr]rke‘?' ?q%y%r%reﬁsgqr gpt%fﬁ(?gﬂerriraﬁrées if any.
Mé'?’géﬁm@”@%ﬁﬂaﬁmeferemnaath@te@ltorganmompgmmamrauamg @hleast one ethylenic

urrsamraulraaﬁwat\ruatsrbne%a@omgra@@yI group. Repr esent at ive

conp
ot hoLE r el o i BRI B Yre Eremrutares g orad o
the inmegimedities bamridowvmtechniquehydr i de, ester and sal t
deri V@dn&@tﬁratédforgaarﬁié com N&InicEntamidY el g%eb |A§3tagtemodifiéer istat least 0.01

W%J gg fn nic conp ound

Qr"%'ﬁepf i%?wéh're%st O] S PP AN AS aretaraalat Iepise 0.5 welght
pec@nbleasyd ogthe wpmbiiétewelgts at the ipadt MoQRNbed GrgaAOtORthound. The
mé‘oﬁ]’ﬂﬁrﬁ'&ﬁ‘rbﬁq o%nsgfu?a?éd d? C%REQM cog{eﬂyr,%n ?@Q congenéence,ﬂ)ért typically it

doﬁﬁ Sefireeddd “r?rggbrﬁ"aenb BW&RS%F%% deRREhexcard § Weiohy Pafceeicind most
prefemabiy it doeclndtierdeed & weighi peactht Khs8d on WRicGRbin@EREENof the polypropylene

e & ast 0.1 weight percent and nost
an pref e?éﬁrﬁ%% tu+°§ast 0.5 weight percent based on the

c 0 an'Wé'ap%‘é mgeifierds erpmievep ifphe eonsyeiveitharmeniastiopejemércomposition of the
presenpowsnton il AMouf@XiiEER t@lm:blrl?aé 10 ddsnsabemb Sﬁbr&feg@ﬂillﬁy and impact

re&&%@uw&&% ‘i’%trraégc@ mggl[ é{' e' X C é)yne\élgp %@?%\Eﬁtof 6%%@&" greater than about
1 Wé"% praferalpeayatip or grreledhamaioet §hartspymeaht, mangpreferably equal
to bweatefth@f &joabl Oypaktt bEREight AAY n%éﬁ&@@ra@ly‘éﬁuéﬂbtor BRIaEF tHan gbout 12

SR S 0 4 e AR oy r
in @fﬁoqrrféeeedh@m@ftenv@ tq ahorvafirasds by wejobl preferablydessdisntdr equadfo about 45
paktdgy w@@l&&ﬁé\b pkdﬂé’r@kﬂy le@sﬂlhélﬂor%ﬂg&“% sbamhd &)&ﬂs%mmergﬂl . Gven mors

IR
ab?@ 3@ mm%lwe'de@hﬁ bawd@ntt@ vesfighe gt totiad cqmpogmerat er than
abOlﬂddﬂrorﬁhﬁH] trgrmbn\r‘ﬁrﬂ%e acﬂ?:frtf%’fe@ IS804 ¥s, SRYBY lind F wha%ggﬁétgé

S LR M SR AL R trg?r‘wn%r%tempmobvsphenol
A-grhohalicalidomes quailable es BE-5¢ fremt@eait ahes Gileartidal, hloggrartddsighiidyl ethers
suM@ds%‘tFab%%@;toﬁéhot R ?etﬁéﬁﬂogrggsﬁenslmedlélgé tgA etﬁé)rrg%) Ebfelag 5400 from

ener a
A"leégrgmt 5m pwp%%%%maowédwo@@t%@flﬁs thertezjnaﬂuoroethylene polymers,
siqxerdsanciling drgmspdiysidxands, attininy bRida Brhetdisakbof Redntadic Biiur

coﬁ’r‘ﬁdlﬂat amitﬁrenﬁe%cﬁ'rﬁglbgul‘%ss than or equal to about 40

parts %9 &l evenh nore preferably | ess than or
equatitd orays cpEPQUEdHGmRlEYaghe themiesem siveptionfaer artsl oy more

phdsﬁﬁﬁoﬁdﬁﬁrp@nnc&%h ifcfude @@@h’éph%@pr@fﬁst &QQMAPéB:‘s Qmiteplals ed
n. Itionally,

oI L B PTG o F O s
therGJOfn fuigble ordanrrbgeniatoss cormodn@ecae lisnissedhiat ogemat edJSP Re. 36,188;
5,622,648 @ﬁdi 8,298 6700 'ﬁpdr§fe§é!§(§r% pRBAGSYs doioBl AL ce(‘rjnono?hogr?horous

br onobi nol carbonate ollgoner aval

Corﬁ%oug%eé’?sre?%ﬁ?ng’(f QP'aLakes Cheni cal , hal ogenat ed

di gl yci dyl ethers such as tegrabronobispheno

A-t et rabr onobi sphenol A diglycidyl ether avail able as

F2400 from Aneribrom Inc., phosphorous conpounds,

fluorinated ol efins such as tetrafl uoroethyl ene

pol ymers, siloxanes including organopol ysil oxanes,

antinony oxide and netal salts of aromatic sul fur
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Sui t abl e phosphor ous conpounds enpl oyed in the present
WO pwengizon are one or nore phosphorous conpouPdBUSHWQIN4635

i ncl ude or ganophosphat es, organophosphonites,

or ganophosphonat es, organophosphites,

or ganophosphi nites, organophosphi nates, or m xtures

thereof. Suitable orga%ophosphorous compounds are

di scl osed, faf e&gﬂPLe YSP-Re. 36,1885 5,672, 645;

and 5, 276, 077 A prefernr 5§gé§gphosphorlus compound

i s a monophosphorous 46)¢ onpound represented by

Formula I: -6 WD 2004/ (83292 PCT/ US2004/ 004635 0 11

R-(On- i-(OnB-R3 (3 (Onm2 RR wherein Rl, R2,

and R3, each represent an aryl or an al karyl group

wh:é;rggﬁ%rﬁ' nheRe ggaﬂjebr)é?e‘ﬂ ﬂ(}lrbr aRGREH @5\% éﬂosemgdep@r%nf%f each

eac er are

Oﬂﬁf@F%FTé@fﬁﬁh@%ﬁ@?ﬁW@Pﬁ?e@3ﬁﬁ86ﬂU§ %F@a%ﬂ%bphosphates
V\helesﬂﬁ:refeﬂ‘Qd ma#bhogphorbs ednepoahdis dre avtofRbsptaRs whiagk G M2, and m3

are sﬂlel ernlaq:? P&N 1%1 |1_;,‘| are ﬂﬁ%&%!ﬂ%ﬂtlg G]%WL Ph%ﬁ%ﬁéls ] >?§/K/| Xumyl naphthyl,

clors?@hera/b hrmqpbﬁyhppnta@ior ﬁleé@f eﬁﬁimﬁ@ﬁ%henﬂdﬁr FRARIB) tmethy!

ph&sf hﬁ@tthﬂﬂenyl@hgﬁiﬂ%t &I,lsoiﬂekstﬂ]Wésypﬁr@§mﬁ&i@d néiXtlire$ Sengef, 8specially
hereq

tri % gﬁ%lpﬁﬂ@%&ﬂp#@%t&E{%lta%?sr]eg&ﬂo xy? ;:H’h %nd thl res thereof espec:ally
tri(@B-dimdtixgdhehylyitospitate; wicrgad pmsph@teeagl wmfie@ﬁﬂcuw@@mmewnd
mn(tﬂr’eg %e@og "[rmﬁf)lm()h BR&Bi1d, 2P RemBRAS @n clﬂdrd)&éﬁyﬂ)yﬂhosphate and mixtures

etk R Lo Er R ket S e O e Bl roenen

phadphate] t(ipkhtabromherepll) phobusgsh at wixiunes therrefur es  t her eof
al | Anﬁ?\gﬂgr@fe%d Srtfgér(ogﬁé%ﬁ'ﬁ’&&%ﬁdn)poﬁﬁtpé Bmﬁﬁt%hé‘éﬂ)ﬂor%é(édﬁpﬁﬁnd

t hereo tri achl orophenyl ) phosphate,
reR’?ﬁe(‘Bgﬁt’gBr bhenyl) phosphate, or m xtures thereof.
Anot her preferred organophosphorous conmpound is a
mul ti phosphorpus conpound yepresented by Formula II:
00 11 11 % "(ONML-P-O (FX-O-P -(Onmd-)n-R4 (11)
(O R—tOkas—IR-0 %%g’r‘erﬁom—’m——lﬁs and (B
each represedt an aryl or an al karyl group chosen
i ndependent {@)@f each otH&m3 X is an aryl ene group
derived fromja dihydric cog@ound, m, n2, nB, and n4
each indepelkdently of each¥other are 0 or 1 and n has
an average value greater than O and r less than O,

wh\gﬂﬁﬁpR ﬁ%s R.E0HAR, dath B n_BreQén@ ah 8ivi &R &%x?;?chosen mdeptendently of each

horous compounds_are sometipes referre
oty >%‘§ ap PIYSHREFIVE IBHGE BAB laéU@’ JESPRTRIHER M1pMas By A8g M4 each
indBgbiidepinos RREH @k aeoMEaLEMd S Hak en ruragelab epnedtiershantdeme r less than 0,

whrtgn n is@duaﬁg ‘or &%gtepﬁian 1 these multiphosphorous compounds are sometimes referred to
as oligomeric phosphorous compounds.

Preferred multiphosphorous compounds are multiphosphates where m1, m2, m3, and m4
are 1, Ry, Ry, Rs, and R, are independently methyl, phenyl, cresyl, xylyl, cumyl, naphthyl,
clorophenyl, bromophenyl, pentachlorophenyl, or pentabromophenyl, X is an arylene group derived
from a dihydric compound, for example, resorcinol, hydroguinone, bisphenol A and chlorides and
bromides thereof, and n has an average value greater than 0 and equal to or less than about 5,
preferably n has an average value equal to or greater than about 1 and equal to or less than about
5, more preferably n is equal to or greater than about 1 and equal to or less then about 2.5, more
preferably n is equal to or greater than about 1 and equal to or less then about 1.8 and most
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are 1, R1, R2, R3, and R4 are independently nethyl,

phenyl, cresyl, xylyl, cunyl, naphthyl, clorophenyl,
whe@aoghzenyl , pent achl orophenyl, or pent abr onopdiETy1004/004635

IS an arylene group derived froma dlhydric conpound,
pr%f%r%%l? ﬁ% o ugl r']t% 292?8 rt%rgrrllma% bo&%ﬁher %gyerﬂ% é’ﬁ‘c‘?sﬁ hﬁgggog;gll.zAFgrn&ample,
prefereadfjgomeric peosyhatas kavinglaam V@luarbdt\f@qu aland 3 agrm-peaylenéran

bl@@&éhylﬁwosprwt@f@bl@hbl&n@bn&@@h%lpﬁ&%ﬁﬂ? mtaléd@ereéwahde@yuphosphate)
T A U S A LA Y SN S I

big({dveylylphbsnhtie}, Bisnghesajhalis(tiphenylph@apbateh 8is phbrul A-bB(dicregyiphesphate),
BISOISYQE?&\Q% Mlxﬂ){lb%sﬁ%’egl or%ﬁ&t&&s @gbRat er than about 1 and

to or 8 and nost -7 WO
2oo4°r e preseriegphessberous %weasﬂ is 5%@@&69@? % mage @eipphosphorous
cotnpouditls gﬂ’ Foahes | adteoneabdot mdre aittipRogpabrols empoasds df Féwhuia 1.
Sﬁg fh rﬁ%onﬁgs\r}st% %H&?t‘ v% comF&n%LE E temglogédlggngmggnt Is.ufflment for the
igniiop rﬁﬁs@}qnémpogm@(sdﬁ wﬁ@fgsp@wgpmt@)neet UL 94 HB, V-2, V-1, V-0 and/or 5V

red@nr&h@rﬂé/ liresearkoumi §Huﬁh6 By r@ﬁt@r&ﬁi}ﬂétﬁ)).lt 0.1 part, preferably equal to or greater
res
tgﬁ %ﬁtg{ tg%m about 2.5 parts, even more preferably

e B ra B rtrrdY &
equal frhes 9yeatan dhabpiabul iSxppits: lapth me ghreaterpbly gaysh toroy leeater Bhian about 7.5 parts
by We@ﬁlqdaééfd chl 1B %Bh@f% rﬁloﬁ re3|stant polymer composmon In general the ignition

res%tzmt §?d('f|"8 rc éﬁnﬁﬁhen gtuér)tmc?un% Q%H%B(Li’{'e%uaq to About 35 parts, preferably less

thaf-op egu(atiioxapbyt|3p InespH Imeteyrefemblynessttanes et foebbut 28 pads teven more
pré?ér?él;efégﬁﬂarpbr%ﬁg% bt SOPPRUH rho°st &ef@raﬂﬁé& tﬁ’efn &@Suacl) fo about 15

osphor ous ounds O or mu
R M i I R
The In gihlitibh,ahe cleisied palpherdtkohid icb mposiiing oag Ako bigtioaiylcoytaid one or

mo'ré‘ad?ﬁhv%%e ééfﬁrfu?{ﬁ)} &3 iof p%yn{ep Sleﬂr&) gérgpfb'sﬁbl%rbf Ehﬁl%kﬁ% T}éferred

adqh"B/esgf tlﬁlts It)?pgincluge(puéﬁrg /ne‘f’ I%g’stgd [LeX é%a ,r@ﬁf@rﬁtalgentq; i§takilzers, colorants,
anifoxioemtt, aatstak, floer anhang:eearheld rdléxzns, alnolsdting ager elc, Preferred examples
of &Hdﬁlt/éaé' Q‘Q#ll}’ergg ﬁxt%t IIW t@(ﬂoetalc Jl%aﬁ}olﬁgl%h'l eb%lcgaggastg or a mixture

nore_prerer ab e ual
thegpof.; Rurthgs, EPMRRSES ‘ﬁﬁ‘ L 90'v'@arLPA$ndtC@m@f=>Sﬂan§ agabist gegsgpation

ca@bd by, bot qalihsad tandat st afr @hesmbt y meguaihetcof 04y g Raber
t haq u@@@ Léhch démQéaé’ r{\% k%ekyeﬁ\éﬁ ug r'% apﬂarﬁ%q?ﬁ tot c!?%le\ﬁ?e' 91'% a%ut 0.01

Ion res
Peftcﬁ'é bV @’ﬁigﬁ‘i Bwfel@'yr%&’ﬁ@? afrﬁfe%@fdh%fl Wut‘bhﬁﬁﬁ@‘ﬁpy W%'gl’als'@@r e preferably
eqmantoamgmates tHaf 9Boult h@Brediit b§ W ht, B@eraherd bredatidaédusl to or greater than
ab&Ut g{cgrﬁlbé vJe‘éﬁts ali\CngQ %feera ! uflaaclql%a é‘g gl%#féé% ! gg p%rrcr%?r]r% Sy weight
bafr@érOé thepyeighe phibe polyreerdland aﬁmmsﬁ@qu Senerallyathe @@ldltz@ ipRreset in an

amaivl 19%8 fran lBF &ﬁLﬁf t@@b&ut log §§rcérﬁ ap w@fghﬁ Eké@éraﬂlﬂeﬁh%ﬁ or]eéual to about 20

poB bE et Fistretp 2B oot Peadte| f Hoadite pikett i isbloh even more
prefdratihnfess thal gregpalld st torgpeest by weightnang redssiefepblydesalitap or equal
to G0 1@' d@réénpomelghggagée roﬁ trfé%dm ¥eife ba?f%eraﬁe%d e&mﬂbx

useg npositions of this

Pre é{d"cﬁ ?'?‘i}ré‘“@ 36?°“f“|'ﬁ“§e PSJReT CREPRRien Obeﬁ%‘ PEgs@nt jfypntion can
be ba’:dmrpﬁﬂﬂledi oy aryi dultabis mixinginfekaos krewrin the astt fabéxamplerdsy blending the
theﬁﬂ#pﬁsﬁ@;ﬁtﬁymerqab%cgﬂoga?rt ﬁletaﬂ‘ygelr ?ﬁc@ﬁwglial éJa%WﬂE&raﬂE gl%saquently meit

eases agen

MbNgafeEdrech in drpcneli Q}%@'”Qraépqrﬂ“i; &%, andpjediion groldingtmaghipe or an
exthudsi, toaflakeand @écﬁncaﬂ)} @yduotivd ihéﬁﬁdblﬁsﬁ@struﬂ‘!uﬁ‘ea)f 1@l P&sBnQkvedtion (e.g.,

on stlitsfot L o apetiotE oL BAMRL" Sl it R Sps S oxucer

caused by, but not limted tg. heat, |ight, and oxygen,

or a mxture thereof may be used. It used, such

additives nmay be present in an anount equal to or

greater than about 0.01 percent by weight, preferably

equal to or greater than about 0.1 percent by weight,

nore preferably equal ‘to or greater than about 1

Y o a o
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anmount | ess than or equal to about 25 percent by

wei ght, preferably |less than or equal to about 20
weenges2oby wei ght, nore preferably | ess than PCT/E81084/004635

to about 15 percent by weight, even nore preferably
(e {;rgsgavgbu an g%&f 3#(?}%% Belﬁgggélpjp%llé@{é&etﬁen @eﬁr&j@@o%g}mdegggextruded
Int@ew@eworqﬁe tovpfoghge thagleeiriantly @WUWYP gretmaepfasiiheirusigreqfiite present
invehiRRd ARGHHRREIY tth@i‘ﬁem%'élaafc%b@'h@? hﬁmth@fmﬂabﬁn&:hf%@ trial3dré-Yompounded

ct i t
ther D15 ik e ViR e AR e e Sep S s BBy el gl oiher
direipingh& melivblending dppatus, e.§.0an iejeaimpl neolding/migthinedir ag extivder, to make
thetan rfEQIRJ ﬁ&dcﬁvqué %ﬂfﬁEl’éstlc |FRAGE omg'pfésgﬁt mv@ﬁﬂoﬂl(e §1 Behiection molded

é coat e er and sub se uent | m Xi n
artiglet *He"if "@Mee @tiFlg: gran @H@Jdﬁeﬁ*ieeb?fé?ﬁ I Pr® faP%ﬂ (3 sepaggte extruder
(e.8.Na BARLRGL hiner) lmﬂrﬁﬂuﬁ@ pétahisaid petiet@tan teet Wajdjedit;onmld@abeextruded
mté E\%e%ri)%f ettS% ondeC’(RQ glﬁ%{héa“)? cc}r@g&r@ me?r%edca%nc‘?‘o %tmrzégjféérgef ?eogresent
'"Vaﬁttohcl e or an ext r uded sheet or profi I e), or

pre P?@férlaﬁlg drﬁblanc&%pme&bmpmbhyd.erdnrectﬁ lmlm%&ﬁamy blow
C
o psetar R o 8o ot SRR ot o < PR i totorm

peltsig. rTlmelmermommc stiwaer, inpagimyfdifies megal bb%@u@ @etaheoated fiber may be

int@b&eh rdt&ﬁ‘t'e |n5élt(5%QIH§ E%é%tﬁshs@rﬁme&ﬁy' lﬁthétsérﬂé tr(rigétﬁ)n‘?é ..} 188d hopper),

s i e o et 1 S TRBR Gt or n ey

coinbisatiodr Fhib bexeksdillows far thi Bexiditndf ifdrérsing andecnesisial the@atoeutt of impact
mcfdlﬁ@ ndfdy Q\c%ﬁgﬁée&%ettelaéﬁndﬁﬁe EmBlint @ mefl fidaandhor q{cFe%%é ¥r decreasing

thelrﬁ._gq]cazinhca %ﬁpe{gdnmlep g’ﬁj?‘gfg?ﬂﬁlﬂ@ the ‘&nsn%mlggt?c Iow er o the conductive

theethegeastic pallrher compokitihiontinet Hbammmsanl kalatce otelentremadneatibhwave
shle{dﬁ%%ﬁeﬁtlbé%ggédcfmh&% c%evtue@%pécmcg u'nBébt rRlsARs, ca% %é ﬂéll ed and

. an extru heet or
prqsipceﬂ,fgr qﬁg@plﬂgeIpﬁnc@llgwgpc&w%m@;@%@ struc:ré;regwlth liﬁleggﬂ%a ci,rrunlmal

invetgRTof pdidmers aﬁerspmlréueMSmg etnixqbdidaicallyomndidienthéreoplastic
p°ﬁ%*e°°°wé’8%‘h rfﬁ;gfo% oe?%”@gded into sheet or profile to

ectrica conductive thernopl astic

st r (ERfefiaBly.gnetdland red: é??cteq fhersiouh SPHRimasy P@?dalﬁla? fibgyjoyndies, are
uséd. emists 10fs did@uinglepes istraris Sudiies idbdtetahy cdamgde ot impregnated, with a thin
polfRbAGtk:. fhd Fgo%ex ubL Y coﬁﬂg{;qﬁ%j burffe b RGhd axganﬁ&& "ol rom the
theymepiestia eolv'aerf% hgelgsticallycgndugtive thwwn’aﬁw&@w?ﬁ' 1981 Yien | Usmg fiber
towsTR %Qiecéﬁédﬂyftcb @4cide®d @lxing laBbeiintan the iéradbwLin atiach thadp@r that the pure
megqﬁkeﬁr ‘F{I rnrtngt%dc%(a:{%g f|h&taﬂe11a|?:8 Lg\g}égi fop hggglwgr x%?%@éﬁeéjghd adhered in
thentppgled fiberg shaulsidieviidingng @fofeﬁ‘eﬂﬁm?@ fasges:| ocati ons (e.qg.

f eedNtﬁBhﬁﬁ@éleélmélI)Pélﬁd@cftlvéﬁhéﬁhoiilééﬁc §tﬁ1@ﬁird &Q@tﬁr@dtéﬁt)mveﬂf on is a sheet,
or

i SR bF P ProTed b G B s era BenriRiend b e yeing
conveptinrel tectmdiubs s1ch an déropressirnmeciding yaoumduesseedpimingtdnd
thedmBdMtingf metal fiber and/or increasing or decreasing
t he amount of netal -coated fiber and/or changi ng the
t her mopl asti c pol ymer of the conductive thernoplastic
pol ynmer conposition onlineEXAMBLES s, different- bal ance
of el ectromagnetic wave 20 shielding effectiveness and
ot her properties, specifically inpact resistance, can
be t'& "ﬁ@v@a therrectipr eldile Buertisn. eéa@ﬂlé%Pfer?feféqdeQﬁt}on'é‘&P‘IS;@re set forth
beRAN HaGbiat GhédeasamPbass het isdny iedndeerestidt hel scbiid & tHed ihantion.
and mnimal inventory of polyners and fibers versus
usi ng pre-m xed electrically conductive thernoplastic
pol ynmer conpositions in the form of pellets.
Preferably, netal and netal -coated fibers tows,
sonetinmes referred to as fiber bundles, are 25 used.
Fiber tows are nultiple fiber strands bundl ed together
and coated, or inpregnated, with a thin polynmer
Iayer The polyner used for coatlng the bundle may be

o o o r r e r .
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tows, it is necessary to decide the m xi ng amount of
the fiber tows in such a manner that the pure netal

wo piwensaoz/ or netal -coated fiber after accountPemyUSHN4/004635
t he pol yner |npregnated and adhered in 30 t he bundl ed
flb i n the afgrenentl

hte EOémglﬁ{éo& (iof]t@mﬂ qf gxw%isu enin Q 1 QIn\Q ?n parts by weight of

ernnp
thesbtaumwpetxcm‘ In Mablpt:esent invention is a sheet t he

S heetPC63 % Ih@arst% gt:@rﬂ&%té)éva%iet%cbmaﬁ@@ 48ppki It\ﬁ WFboRkte resin from

the @%Qp%%@ Cg{t\gﬁnva@"@aﬂ?ﬁ @gtﬁhga@lpgfcﬁé eMrgé havmg a melt flow rate (MFR)
of Y& grameppr Wasitites {gotromingasundasutduecnwiiiog td AM B3 238 under conditions of
30 % S To illustrate the practice of this

nven exanpl es of preferred,enbodi nents are set

fort HY'O'béﬁ DRPYaTRURS avalahinesidY M miA080LEhBReE RoluRgs:

manngo.- ditﬂﬁiﬂ ris 6h ethiensSaRIRRené pbiisini asenter ospolynf2r YWited with maleic

P / t

aofihde AYardeos DA e RGRAR ot g P A AL e
by weiSgtits siinlessrted theas aveiabisoss tewehiom BEKIFARIELD 1 GRT(E20 PC

stén'ﬁes% stebﬁ%@n‘fs fBﬂt B’é?@érl?PlB%tﬁcmbﬁjghe%mbﬂn@@ve%eh@BﬂM about 6 mm and

Ve ARY BB PV R ABTE S T ILPUHE BEIELAL RES PRAST Al iess sel
and@b twefghiperdeat olychMBR)ate,5 of 18 grans per. 10 m nutes
(9/ 185 Q. gl)auﬁe%sfé%%ﬁf%r%davé%ﬁ@fa@'t&& fidin BSTMIRELD 2395/C16 EAA

under con

t1ons
SIS SIFPIBoTS FATLOTEBA B0l SR FADBOYe HaP ol L goout 4 5
and@katags diametérs0F ghdvitthicrasnaars.eTim/hundie Iaat!bub’tﬁ weight percent stainless

stéé?he/ogia% ight gée%gﬁgtn&%@g E,%a}trtc%o th mal efi c

(]\lD M N MA9 f th
DU PoFS-Eriostlaps Lot ety 2valele axiows pg B&iﬁﬁl@@s%% k2 Nyon
stdihlpRrstepibald iRl Belasr FibwsTdchmmgRisKiaviSHbErIEN@RESDT BRIt 4 to 5 mm
a P%v%rgéea&é“tﬁgé op bl 8 fl cpo%esterfs r ?h@ ﬁ‘ﬁ\g%ﬁ% St ﬁﬁenght i percent stainless

I'e€S having aver about
S‘i%ﬁteftdaajeﬂ’w*ﬁﬁ%@e"ﬁ§°‘wm'%é%t 8 m croneters. The bundl e
i's akhaot” %5uﬁ@e<gﬁ1§kepﬁfa€éﬂl’mrbﬁh dibers egslaisé ee INCGSMIEIIB™ PC+Nickel

m%kfe ecg)ﬁ{e]di é§'§ %ae\yg ff’+n¥ e gtge%ia‘leProdﬁé ﬁavgﬂg% Sagé'] E{%@I@I coating thickness
of @b P &3 @iqFapeters ogtcaiban Baess kaving|anEveragelengtd ff aiokkRt mm and the

m&deh!oﬁte@%@tﬁﬂﬁhme R$ehavhdiggctdighageot bBig Bhdicromeiaizo The Bundle is about

Go]t%eég% BH &N n1cl§ \g/%e{geac? a&tgmqggnls %Ea 48 cve@ptoﬁétceﬁt ﬂﬁérﬁ%eﬁénﬁﬁ
and "2C-@es gendleserickelmoaied p @rhtdpea%fﬂgallabée %NQO(SEJ@P zPh‘é;+Nlcl<e'

nitKRPQRARY carbowfisers frém MNED Bb &WP&Idﬁﬁk hi\lu’@@'nsavéx‘ége hiakd eoafifig thickness

75/ C12
ot oL PSR OE A8 R Bres TOLOr g e Bhl P £ ffLena e
nitkehapiates catbom bioars havetan aBeragn di@petane aaws ﬁa@jeometsrﬁeﬂée undle is about

6P leiGH Bitber® nldkéi COAES &lrSon ibBE 2RY B0 heighSperRAtilylofbs. wei ght

per cent st al nl ess stee

pol yHtﬁ falpwm tesi§ pre {un ¢ry @mq%s édo :1’1\5 @ggttheéaeﬁt% 8ft tg%sreﬁ%%s are shown in
Tdoldoer s avai | abl e as | NCOSHI ELDTM PC+Ni cke

ni ckele LaakRfh Ce%&%‘n{gb Pw%éﬁ:réd éb'&brhmg% RERG 'D3493§’J©@ %qtﬁ) 1999 and

havi ng an average nic coatlg% t hi ck ness
0. 25 Hack iRt EPIARRP ASATRFEHEF P Mol (g Iast @?\%}ﬁd@efm'“ed
adcBiafh o ASTIM DOiSE-0-BlatPer@ Nehetsheci@bnadre ketbhaziaathedrMizeios motcher to

fib have an avera aneter of ab
ot £ a0 P R ShpSile i e e gevores o
paundkedr incb &t-ledn)car bon fi bers and 40 wei ght percent

pol ycar bonat e and
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"Ni CG2" is bundl ed ni ckel-coated carbon fibers
avai | abl e as | NCOSH ELDTM PA6+Ni ckel ni ckel - coat ed

w@ 2008088292 ber s from | NCO Speci al Products havi POI/ES2004/004635
average nickel coating thickness of about 0.25

mcr ters.on carbon fibers V|n ver
T e O SRR i PO B3 1 g 4 e
prépared baainyehiending @obicalmeaterresif pellbisua mgtahiker wweandfos a MEtpkcoated fiber

tmp rﬁ:xt'fu%sﬁk%odwlfed 59)0“@?09 Iea{%,?'i@ﬁ('ﬂrs nTHéWSA“BQﬂlﬂq MN493D, if present,
I bers ang 40 \NEIg per cent I\Z The

is qiqgefi Bihagriadedty blegded pojygar ?pa@%{mggl fiip rtq;eniia)ngrnte nt;eﬁzgon molding. 3.2
ml’ﬁ ‘ﬁﬁdlﬂ ioStedile tdaespRcitmend Sre prepatl @Wiseding tikady Bledded nGiliret Hito a 22 ton

l di npg%;sﬁf ec%‘w"@s@éﬁ n@%@g&%ﬂﬁnggﬁgﬁlg%gﬁl@ngﬁﬁsg%ger screw with
the femvssnganme\n@sondwaw rhadeligmperasunicetingsf RRYE0Y/ 0930439 65 &) (feed
se#lﬁn qoeﬁoezrz%%ld t@ﬁﬁ%@ﬁ:& éb ?ﬁ‘ﬁgl\é@ tlgesﬁo'lag%ﬁeésturezl%gredla’tely after the

ns are not not cher
Cayt)’\)%f'"&d@@@'@tﬁ?ﬂsﬂvhc’d‘r us notch. A 0.91 kil ogram pendul um
I S use@omddiRiod 8t BRSPS Bis bRpakt ed diybidndn polpmumﬁtepemn pellets a

ET Il o e e,

3.Zzonphisk so-tmsilegést Euaxmﬂn@gxre]pre@remw fqecmgethp deyhéanded iixtures into a 110
tofkﬁéu&l IR ﬂ%glpﬁeéth‘xﬁ @Er@@ nﬁécﬁor{ rﬁ§llﬂﬂ? H%Huﬁé %avuﬁg ﬁ@ﬁ Rlength:diameter

SCAA IOl e BRI BASF TSP H@rSo 0% 0/ PR203(359 30430770
fe%&lgé@@h\la Yz Y49 BB terhpePAte@@NY 1°C; arkl tAEIBEIGing Prebdife nicaRtely after the
&y ﬂ]g q,'g#ﬂ?%% bonate and netal fiber blend prior
cY s HPe &S . 3.2 5 mthick iso-tensile test
S pecTM@n@pwt@npﬁfeﬁJ@m@S Byo TQargipragated &y driplasidisg geljamide resin pellets,

a %%@*gé'ﬁgﬁ aﬂ&/@r e?m@l%i éo%féd ﬂgé}tté\r@ el rﬁleu?‘é%'apé QA tah PEho8 ¢dr BWeast 12

ropgn JoFUSAHGHEN P Ak SS B RaT vl 7R P e o blend

polamidie tmeddl Siber biendepricr npiectat moklirge 3ta myshid{ iso-tensile test specimens are

pr%]ﬁ?édzbg?f% tﬁ{é&%@ﬁ&d&% %ﬁr%s m?@& F22 fb‘ﬂ Eiaﬁerﬂ@la @cﬁ}eca%d@}e% injection

ress

mql%@p@yr@ pavg}gtae]A b lﬁ@gth gléwptleysqrg)w Yv,th h@ épllg\ggﬂ g]oajmgtcondltlons barrel
teﬁﬁer&uM%’éttmé@ofEbS/ﬂ@mDBm (@ed Em‘c'tmi) icﬁndizle)s a piokpampstature of 40

w?%f&ee%t B P L UL ek B U R efe 7S hre
N ff dsdest apecinmengrerbrating: rTQe corgpazitinng af fExeRples 110 4

aré Er‘%p%r@&‘ §y !:lr? bteﬁéhg 5&%%6%&@ ré%fnepe%@ Rev&ed R tf)\@%ﬂﬁ/ﬂlga hB81-coated
| ended m xtures into a ton Krau

TopElen TR G S SUPagh TORICEE oA LRy 8 EHEABONRLANgaD.
présedB iskhdbied@tie dieayay Bléndﬁcpbﬁmrmmte dridendta iibewiang prior to injection

mfgg%? 2%%@81@?%%@ 8@%@&? fp ?&eg[r]xﬁ tI%eJr?tz bl@ﬁo%d%mures intoa 110

tomriStagss pffsb regippcatingfscrey idectign olcing FRship §vipe @83 iength:diameter

sc?éW’W 9'1' 1aé ﬁ)llld(mﬁgf h@lﬁlnb B&%dl’[@ﬂé’” HBayrel t§mf>érbiu%dselttﬁlg§16ﬂ 2@2@93/299/304/307%
osi Tl ons

(95 pPE 10K § TERCREPHGLIET g5 oY e BPHBaIFaE mmegtely ater the

calm,tlahlleﬁlléﬂesld&t@wsa\mebl or a net aI coated fiber tow The

m xt t

FUSA n‘%{)wg §E e]s%qgé(g %re p@t%pal’é?ﬁ% edﬁ)f‘!%eng@%gﬁan r%;}?pellets a
metel fibrod ehdar, a metgl- ma@ddlbg OOVponiﬁaﬁ?(@'ée 'Prét‘%ﬂ atfl p@5érfor at least 12 hours.
TH FQ,@A%CWD 1QWN493D Ehcﬁ&tSSJ@ lfrBPéﬁhtn Hre added tﬂfﬂﬂé Jﬂe@ kdr}/ blend polyamide

I So-tensi| e test re
e Rog §onse SR NP, i 9555} B Tm Rk R Ppiered by feecing
the eyibEndedinixtugessiato @w 1D ijnetause Maffeivkbaiprogatingsdrew éjectienvmalging
: ABLREeS ST &Y i thd dilBing RloldfiBRkitions: barrel

mén%)ﬁn%i lﬂ#”@%ﬂ%ﬂlg’gns Elbarere tlerrperat ulpée get pﬂcngsnogs ae

268/ 279/ 279/ 285/ 288C (feed sggtion to nozzle); a nold
tenperature of 40 to 50C, and the holding pressure

i mredi ately after the cavity is filled is held at 73.8

MPa. 25 Shielding effectiveness test specinen

preparation: The conpositions of Exanples 1 to 4




5

are prepared by dry bl endi ng pol ycarbonate resin
pellets, a netal fiber tow and/or a netal-coated

w0 iwens2e2v. The m xture is dried at 100C for apCT/E88D4/004635
12 hours. The FUSABOND N M\493D, if present, is added

he dr.i bl ended . | .
PSSP R oY L R S AR o P C AR AL "By 2
madlBidmpemtlirsd $5ar& gpd dpdokithglpyest@e dnmedidthig atlernthdtayitydie fliled is held at

i res into a 110 30 ton Krauss Maff ei

34T es 1 nte . !
screw i njection noldi ng machi ne,

| engt h: di anet er
condi ti ons:

barr el

oot

having a 23:1

o

reci procating

screw with thE%%l | owi ng nol di ng
tenperature settings of

nrl-d

Pe

at

292/ 202/ 20Q/ 20
= T = T OIT T= N JI\J
ef
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T U1

EPpg-phAH
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ter the
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tenperature settings

for the Nylon bl ends of 268/279/279/285/288C (feed
nol d tenperature of 65.5C, and

section to nozzle);

a

the hol ding pressure imedi ately after the cavity is
filled is held at 34.5 MPa. Table 1 5 Ex PC Nyl on
EO g-MAH SS-1 SS-2 SS-3 NC 1 NNC 2 SE, dB 1zod,
ft-1b/in 1 balance 3.2 6.4 49 2.2 2 balance 25 3.5 7
57 4.2 3 balance 3.1 12.4 62 1.4 4 balance 25 3.3
13.5 68 3.4 5* balance 6.3 8.5 53 1.1 6 bal ance 25
6.8 9.2 57 4.0 7* balance 6.2 12.5 63 1.2 8 bal ance
25 6.6 13.4 55 3.8 9 balance 25 6.8 9.2 38 3.7 10

bal ance 25 6.6 13.4 34 3.7

pr esent

t her nopl asti ¢ pol yner,

*not an exanple of the

invention -12 WO 2004/ 083292 PCT/ US2004/ 004635
WHAT IS CLAIMED I S: 1. A process to produce an

el ectrically conductive thernoplastic structure
conprising the

st eps

conbi nati on of a

of :

-12-
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metal fiber and a netal -coated fiber to a nelt

bl endi ng apparatus and (ii) formng an electrically
w@oeds2dve thernopl astic structure. 2. The prRPCEES2004/004635

Caim1 wherein the thernoplastic polyner is a

ol.ef i ol yet hyl ene, pol ypropyl ene, cyclic
W% %o(%@wﬁj 'Sgt hyl ene and styrene interpolyners,
pol yvi nyl chi ori de, polystyrene, 10 inpact
pol yst X bﬁ)@é‘ss to°'WBQJc,‘étaﬂ%ﬁécﬁnc&@lcﬁﬁ&u)éﬁ\%ﬁﬁ‘erméﬁlé@ti@@ﬁuc’l\ﬂé’ comprising the
acrylonitrile copolyners, acrylonitrile, butadi ene and
3te§§9¥ene terpol ymer, polyester, polyethylene
t er epht hai at eroviging ybhﬂrmb@amlcbehymphhdn mlpattenodifier and a combination of a

pol ycar b%t% ﬁber%ﬁ@gIrr§éfaﬁ;Egeft&%b\é?@rabrﬁ&%l%dmg%b%@%gSmd

t her nopl as ane
pol yaryl dide & fﬁ'@ﬁ ag gleetgertly Cfﬁ%ﬁ';"/"@(?ﬂ%‘%"%p'ﬁ'ﬁ gfucest-one,
pOI ¥ phﬁiéydr@dées stdham, 1 il e disermbptagiie polymer is a polyolefin, polyethylene,

po&%rpé Illc:[ﬂo 818 érp Oh&%e%grrloe %@% & mtﬁwoﬂ%egsc é&lg\ﬁ@?&ﬂlde Pnolystyrene
lmaacv\méyse«remet $yediotaesicrpofyblarene, cstypmemé racruygmallqmpylamﬁréeacnéomtr"e
buﬁ@i‘eM&éﬂ'@ﬁ’?éﬂe@erp@Fmé\C bMi!é%fe‘r tdo 1é/{efhyleJﬁlfllieéﬁdhlﬂ§Jl§teiﬂl;ﬁkﬂklb‘é\iy}é'h@ Bfophthalate,

ool ey o ER e RS TP PG Rt g PrB
polgauryihtatmlyarylaebetngr salidnet polyaryiadether ketookl polypineitylede ether, polyamide-
lmIBQ bp\()gEtIHX IPnﬂJ% ;Sd%hﬁl:es e‘?s %U@Er?&é'ﬂ;fo@ﬂ@? &dole?n@é Mgty ene

r_or
of & af 8 QtC’%ﬁ%P é¥ ?fmt"h"éheé%i'i‘ %I"é?rfnﬂp'%?“ﬁg?'&‘ﬂ‘ér S F‘Ec"&am‘ge a
polycdriyariatey hreaylortitalpppoddiame rand aty ok yaopaymydr.em blends thereof.
howpolmgsroc%ﬁflaf grgneéngvﬂgrgﬁsgﬁe nepra%&mer 90 Q/'B)QTEBber 3 acrylate

hyl
rub_epFeh @)pg{;@ue%@ %h}pgpategﬁol)éqtlwﬁné ﬁlébbgh& cﬂlow&yl@ﬁ@ed polgethylene rubber or
apb@rp@hryémsmm@m et hyl ene, propyl ene and hexadi ene

t er pol ¥,gg§§ %lghm,@%@n gl%rp%ﬁ/}ﬁeﬁr(@aﬁ{men 5@1\!@1:%%%

nor bor ne cess
hopiRRhaNSs,: & }p@lpﬁ@ylyaq; BIMepolyMgE 28 ﬁg}ylepg a@q, RypRyiene\RPpqlymer, an ethylene
andbgieie cadlyy@r, iaf @thyiéne ditet -pe@ae sspolyetlaaiethybneratcal-octene

ook 5 e gt o e ORRE o) MRS oo
ethvl«féenpmrée@enajﬁrpejy@em 1 wherein the metal fiber is.

st abnl essSpradcaebt Cldith Dwhethip teReeRAn Obsifhaiisyrkintheithendeic
anhyoﬁdrret al -coated fiber conprises a netal coating on a

fretal fiber. 10. The process of Caim9 wherein .

t he7+ hileskpreesss off Claie! metebioetis Uiy, ging.coPReAISHR ickel, stainless
Steré] gélefHﬁFche 1] @Q%e@oﬁn croneters. 11. The process of
% wher ej ver gjl ckel,

oat i.n
aI y ‘E‘ﬁpre??rs&ﬂ‘e&a'”ége'??rﬁ‘“ ‘“éa‘q‘g%r ‘S%F"”'G%S d°%1 1 oys
t hebe o’rfhe a@ceﬁheolplmtw&e;eloﬁhe(rhetalmoetedﬁleafebmpmSﬁea metal coating on a
noR@Repanductive fiber is carbon, glass or a poI ymer.
13. The rocess a t
i Bar T rpcart CoE bHMEHP ETeiess §115 BFEeabih fom o 0.
m@baéimtb abber2enicromatest ep (1) one or nore ignition

r eqH St and pr@ge%‘s %* i @Wh&élﬂmeqﬁgalt Claﬁrﬁe?s R4 niblef @Qj‘nﬂglm chrome,

par at us e process of arm 14 wherein the
tinj '@‘?ﬁ cPrpR". pad Albyifereatidi ti ve is a hal ogenat ed
hdeOC &IﬁéJ}ﬁchesa ohahigewhdreid tieaidnanadietial fibgoisearbod glass or a polymer.

haldg g egé% %%%ﬁﬂ?%%ﬁ%%gﬂ@talpﬁg%gﬂgér%ﬁ?lj\éﬁgorated carbgn.

ol é8&. | ﬁhe BYACRSE ghfﬁlem ygerplﬁm% (n qglﬁtor Wgr,eygr@t;gnd@mst@t addmve is
préRiedo t%@'n%lt%fen@ﬂg asparadd. ¢ sul fur conpound or a

m )%ur ?he process of Claim 14 wherein the ignition resistant additive is a halogenated
hydrocarbon, a halogenated carbonate oligomer, a halogenated diglycidyl ether, a phosphorous
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16. The process of Claim 14 wherein the ignition
resistant additive is a phenoxy term nated

W@ edonakn2enobi sphenol A-carbonate ol i goner or aPCT/US2004/004635
t et rabr onobi sphenol A-tetrabronobi sphenol A 5

corqgcgjn)ﬁ inefdcl Widtin, o' rgélhlaSolpsr 19%nes, aﬂﬁmgy%'xﬁb Iom¥RGR bfan aromatic

hosp Lorous conpound 1s chosen from (1) one or
S“mﬁP@“Wﬁﬂ%ﬂHH§5W8%%ﬂ§°conpounds represented by Fornul a
0 16.0 Tk prddes{ @)CHim 14-wheeinh&@nitibr) resic@hirdidZe is hhenoxy terminated
tetngl%hl%la Ppﬂol Aa,za’r ggtg rt])Bg?dmeg gf)%h d’é%ﬁ%ﬁ%ﬂ%heea éﬁt@%%&hob@sﬁaenol A
d@HWdW@@efand nB each independentl|y of each other are

Qok, fﬁdﬁroc@@@of@amewméhrtth@ ﬁ&l@ﬁ&b&%n@@nﬁﬁmy&%‘éen from
represented b

R-(0O ﬁ”&O{m%ed“iﬂc’%fﬁQf’“j"f? °°mp?é"td|5 f ‘3”?365“1‘?% by 59'Fs'a 1
1 R2 R3 wherein Rl, R2, R3, and R4 each represent an
aryl or an al karyl group @hosen i ndependent|y of each
other, )( is anjza ne oup.deri,ved froma dihydric
conpound m %E_Y an nﬁnﬁﬁcﬁ'lndependgntly of
each other are 0 or 1 angj has an average 20 val ue
greater than 0 and | ess than 10 or (iii) a mxture of
one or nore nnnophosphord%% conmpounds of Fornmula | and
one or nore nultiphosphorous conpounds of Fornula 11.

18, ThanRsiPRe TS, Mt FK] oM dortBRA Y b RS Aok Bfseh o

provided in andunt om a
DUt ReeEREI Of S e B8 SHolm8rAENES SRS THEPReR@ each other are

el ectroeal, conductive 25 thernoplastic. 19. The

procesg, of j 1S
o ot abl” o8 ShhfemlBSEah Bobp Stk Ale ARG by ¥ofmii
about 25 meightcpercent 20. @he process of Caiml
wher ei n the nelm bI n plratus is_an injection
nol di ngRi T ﬁ?nﬁ?ﬁ?ng Ryenie—d an @
extruder. 30 21 The process Claim1 wherein the
electrically cé¥act i ve ther Pastic structure is an
i njection nDIdeg¥art|cIe a kaM/nDIded article, or an
extruded sheet profile. 22. An electrically

conductj ve ern Iast structure produced by the
proc es\gheéql C§| aﬁ% %A each represen[i) an aryl or a alkaryl group chosen

independently of each other X is an arylene group derived from a dihydric compound,
m1, m2, m3, and m4 each independently of each other are 0 or 1 and n has an average

value greater than 0 and less than 10 or

(i)  a mixture of one or more monophosphorous compounds of Formula | and one or

more multiphosphorous compounds of Formula Il
18. The process of Claim 1 wherein the metal fiber is provided in amount from about 2
weight percent to about 15 weight percent based on the volume of the electrical conductive
thermoplastic.

19. The process of Claim 1 wherein the metal-coated fiber is provided in amount from about

3 weight percent to about 25 weight percent.

20. The process of Claim 1 wherein the melt blending apparatus is an injection molding
machine, a blow molding machine or an extruder.

21. The process of Claim 1 wherein the electrically conductive thermoplastic structure is an
injection malded article, a blow molded article, or an extruded sheet or protile.

22.  An electrically conductive thermoplastic structure produced by the process of Claim 1.

~14.



