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LOW | MPURI TY ELASTOVERI C MATERI AL Thi s Application

clains the benefit of U S. Provisional Application
wWOR007/0601742, 042 fil ed Decenber 2, 2005, the cPCI/BH1086/045813

of which are incorporated by reference in their

entirety into the present application. A fuel cel

recei ves through separate conduits a hydrogen

contai ning fuel gas typified by hydrogen, nethanol, or

ot her fuel, a source of oxygen such as air, and a

cool i ng f|UId typified by water or glycol. In the fue

cell the source of hydrogen- from the fuel gas is

ol cotrodes. MRV AIPHRE B RYAS R FONERREAEC or ot

an electric current. In general, each "cell" of a fue
Cﬁhd Applhtichagdaians piad enefit gf OF 2 (Psovisi@el Applidagite oo 60/742,042 filed

D) 56506 SAREL P S5 TBY OO, B P TEIBERO e s

éWPWWQMponner el ectrol yte nenbrane, a catalytic |ayer, and
a reactive electrode | ayer. The MEA can be sandw ched

b& e edn &E&vasmobfgrp&baate@bﬁu% a hydt8gd qoataiin %fu@t 85 ty@m%d by

- typically d to the assenbl the seal s
s Ry S Pt VBT RLOVRET B el SRR HETed by water
or glycalf Ii fhe fpd Icylirﬁle selree bf Ipldydgen frembhafvel gdsasallonsd emshat V\ailhdhe oxygen

v ISP MRS b OB

fuel cell sta? s can_be acconpllshed usi ng

dreeey, fagh gerllarba fy<d cdbnpladesppats of BRI afs%tew cgllector
separatbﬂﬂ@ﬁroﬂ@l’mﬁ Qf‘pﬁir\ée nic@befe Hﬁyelhﬁroﬂs Sﬁethh&QMEAsblﬂEaﬁ}UMEA can include
a polyrrgeieglgLe&tras enbl néar%rben% P%tolgp [ E‘H"Z’; \é ta re c fe’ﬁg eg%% e 1%31_51:9 ’I%aR/IEA can be
sandwigheddpatvtegn thgrtwn Yinode plates. Bwémpqlarméatmr@ typrally saiegd rtmim: ggsembly, the
seals h&\QQO& ?@rlmeatabﬂoqg&tﬁ:e E@Aploralngn Bmat&ua%ld dﬁlﬁllé of tﬁe g&%gxaélécﬁolyte

structured wt | ectrodes fitted
membranee Hapihrpeanlly And dispssemily obie send ip h@eéiox?gt %ﬂvy@i adj3repf cglds form a fuel

cell staPit. ase!anﬁme%e&tfh@rceﬁ diatidth £ b&BdcBinbBdhe @ BsiRO bhkKst d @sncea 1aage area is

ke el ctro The two Iectrode ar.e

seted B Pl 6D a5t AP i e o PR Foeb e el ol ety The
comprassing focteaf sealibl et chaopd 35 thecarpatss@iheight pEthk cearelhngestshightly during
use an&a%rpllﬂgkvhgﬁscaﬁgg %IIO%QSG tﬂe Q]e SUCh el ect rOde I. €. ! a

negat 1 ve pol e, e air supplied to the other,

i, e, osi tive pole. Nbre specifically, the fuel gas

i 4 S%@&ﬁ‘g Jeibg sy cﬂh@ gﬁ‘&‘i‘?lb’rf‘lﬁfm‘feﬁé“ﬁ’aft’ @des fitiefl dp it, the electrodes can
be forneddiy@gaihg m&lyst sﬁi:h as PlaGingi 65 otAdtGuBdbRCinarRis! catbotHdes of a plate-like

electrogf?eq ?‘bé 4% &8 tr%dg' ?ur%helt' po%nec¥et Ltc? )?tgxﬁnlaﬁ)ﬁ gls%? alegtpca? con%ctors

P Ve Dole passage
Electrigitytken¢retiag] lemfmdwmmht ﬁlet e syrpdied twepgtleelaﬁntoeéc, i.e., a negative

pole, aﬁ?@?tﬁ‘g@ aﬁ@ﬁ?ﬂﬂh 16 AR ofek 8eNahoGORANNES. Victe sﬁmf{cgﬁy the fuel gas is

OS| ive he 0X¥ en cont al ni ng gas can
decomecgf:%px,fhp e%ltrqny)f fthecatalyst intq pydrogen Fﬁﬂdflcfgéﬁmp% gndaoﬂactrons at the negative
pole soth&@hd 18/Fogeh adns A@pAte to the positive pole after passage through the electrolyte, and the

electrons flow to the positive pole after passage through the external conductors. At the positive pole,

the oxygen containing gas can be catalytically reacted with the hydrogen ions and electrons that have

passed to that pole whereby water is produced.

Ionic contamination from gaskets, seals, supply pipes, exhaust pipes and the like, or from fluids
such as a fuel gas or oxidant can contaminate the electrolyte and or catalyst in the fuel cell, thereby

causing failure in the proper migration of hydrogen ions, decomposition of fuel gas and production of
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passed to that pole whereby water is produced. lonic
contam nation from gaskets, seals, supply pipes,
wexanet77pi pes and the like, or fromfluids surtm/as2086/045813

fuel gas or oxidant can contam nate the el ectrolyte

and or catalyst in the fuel cell, thereby causing

failure in the proper mgration of hydrogen ions,
deconposi tion of fuel gas and, production ofwater

during electricity generation. lonic inpurities, for

water m m@ﬁ? eneftidn Zibhi%e 1ﬁf}‘)ﬂn{?&v for ax AP EEET | LI B Ghve a deleterions
prot on transport pol y el ectrol

effect me% m@strané@gt {eRPRYeE oIt MEPREeD SHe g gEe! HBlectroshem. Soc.
Vol. 144 $p. T34, AIH; an@ B8P etre edal] TWe WiVt ITleiochemh. Sys. Vd‘lle3/\pp 99, (2000). In

other a.%b%%ngxlﬁ,e ?J&acoc%gﬁ%r?ag%scg %/H"é: 't ﬁ%ﬁ{) grogeg%es (es%m?n Q‘.) watlexﬂclgel:nﬁjeg]iquids used in
semicqndoctesigeducsion higb cwalkeed togiredustiorgof Hefadttrs chiped i n
sem conduct or production which can | ead to production

Ol fehBehis\6? tferddent 115\@3996 ks c@ba EIQﬁorﬂér&:SxﬁﬁEnals of high purity. In

i nvention include cured, el astoneric natirlals of %ql 1d bind
some GRS, heUTTe BB AROE SOTHE P bIo C e BHie FUiogg hat would bin
foa pd’lj_ahercbﬁ%traly& Wmﬁn@ffuﬁ)&m acinsdatent whdre d‘l’ezsxdstbﬂbommﬁcﬁi of a fuel cell
was d‘%‘[]%ﬁt“‘o‘?(%l é“%f (%lé\lﬁ dgcei lhsg}uﬁ onﬁs (()r;'ig at ugt?%n l)tﬁ‘]lela emb%? me%@ he cured
elastomeds havwalsssdbar dbdet 08 me/coH Lcrf ekitroeblgrcaldivoe In §@f1€| pmberimpnts less than

about 860 ﬁé}&ﬁe@&mmhﬂe Q:hgiﬁfn aﬁﬂgﬁg 'c%’@i‘h%d teme @ﬁx%gdxﬁkﬁ@tl@imﬁa% about 225

ave | ess than about 200 ng/cnf of extracta
/o g1THc e SR AB AP SUREETLS SPEREd AVt TIbo e lppeipn about 225

ng/cm2 efdcfadtcatelugn, ek Cdodina Bk ﬁh@&sﬁﬁi’%lrﬂbﬁﬁd Imsostenenbodiments, the cured
elastoglgi 18] ca%?r%zelﬁ tet glﬁltae %ga% bg :Jctlhxﬁ)]ie A %.1\ e{r %%\go%l?mgnts the cured
elastomgbosintg Bisntiatly ©of @mahnam@pyle@@em@tﬁmme@@qd@cﬁlkm Bmbodiments of
the 1n\9e?r1,081’1 Hfaudé !J\‘;&mﬁépﬁn dn?&@nﬁ@%k&ﬁ@& ?M%ﬁle 13»@ mefAEDPM and

cure | astoner 1s conprised

- TFE/RR ®9meﬂmrewrl@wélmlqné} fb@lﬁ;ﬂ%@rﬁéastorfﬁr%f%have excellent creep

resistR0PAH FB BldSrslof fafMtRE cRhRAS HORRON NS 25 therrRsES Sdldstathdry/
of ethylene propylene di ene terpolyners and a filler.

Oedelm oﬁ of tkg 1env| Vent | QOQT! Iorsll 110:{"1 %gm rlsm n?r xgﬁludm%re{)err)xidc curable
al Nni ernDse as (0} or ﬁ% a

monoﬂa?n/b@mdyﬂdi EutbEr, elastomer or gum stock a curing agent and a filler, wherein the
perom(dg %Lﬁé‘)ﬁtrﬁ(ﬂ{obﬁﬁﬁ 9@ E%@ﬂ%@&l ARMBRYLENEN FIBEHIIR $€8uring includes a total

| ast oners, ave excel [ ent reep resi stance

smmovpig VIR Sl thﬁ‘el@ 17t e =1 L0 (o ey S PR of cachable fonic
materidd 8¢ RBS@in ﬁioasmw@sg e@ﬁ&n&ﬁbfwérﬂﬁ_ﬂ theafnohfiofiicnienhierisl that interferes

with tbﬁf‘g’gﬁ%g%%SI %nglpfm (ﬁ?x}cngilem fflﬂg ?rl & g.\' F%élt O%’OSES tg)& a%out l51000 ug ionic
matergf)(ghkem af comppsigonay émomemmboalrﬁqnlts tbqt pemhé¢ eyrpble h@nooleﬁn can be an
ethylé?l@ l'p%_k,féﬁe 8&5@%&1@&%&&1@3 &Qatﬁé’lztl&ﬁ%ﬁe ﬁer,\hﬁ{e coEMF'inE‘xg or any

, and prior to curlng i ncludes a

combmaﬁem?f these] '6h¢ %‘m?ﬁi’?’é‘PT‘ 43 PR PUOde ROV URISEGpaSEpghnother
embo%ﬁmt @frtaé ﬁlﬁléb{()ﬁ 15, zlflﬁlr&ma&ﬁkﬁos@tfelds&ﬁfeh abhaied B LG ingahe bf @kse
t han ng ﬂﬁé{g’iﬂgft even rmre$ so|;,ﬂeefrer ably
compPWéo”a? H’i‘eél it & {8903 THORPHBRIEE i th t he
conduct ance of a pol ymer electrolyte nmenbrane in a
f UBlie iowik matearial, sdchti ahsentsy gqbs(a]}g@} afbgeqt &amche uncured composition or

leached/extracted from the cured thermoset elastomer composition using an acid solution, can be
characterized in that the exfracted ionic material is soluble in the acid solution and or interferes with
the ionic conduction of a polymer electrolyte membrane in a fuel cell. The ionic material may also be
characterized as causing defects in semiconductor devices such as corrosion or formation of traps. The

cured elastomer composition can be extracted and characterized for ionic material with a solvent that is
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material )/ (gram of conposition). In sone enbodi nents
t he peroxi de curabl e nonool efin can be an ethyl ene
w@e@ppbeane- di ene terpol yner, a peroxi de curabl BCT/US2006/045813

et hyl ene propyl ene copol yner, or any conbinati on of

t hese. The conmposition can further include a

pol yunsaturated coagent. Another embodi ment of the
invention is a cured thernnsg; el ast omer obt ai ned by
curing any of these conpositions. In sone enbodi nents

not pu;ehvgatsj Eiﬁts&aﬁ ko%nﬂ&tt e ELHAH QR A% BBl ediRRtddGnE the cured thermoset

bsent or substantial |y absent from
elastom?rev‘&n% pRUSEUSASIS st hahakont $Q0peian) eb@rragtele ™RIeERY t he

cured thernoset el astoner conposition using an acid
s m wme%’inbcﬁiaﬂerbﬂhe hﬂéraﬁtrﬂﬂd: #efodlefit tubber] disstantr vagimadock, the curing
agent, Ioﬁ?r%,yr ?Oénrl% xgart%fax lf:ﬁ ?sﬁscgn &? ltr%at'ec'? to : hg}ogg éygra?{%’alg%q?@m%gal%efore curing.

Ionic conduction or a poly
In somel ettodivheptse theditlor, avrable moaoslafh nibbed, elastbraer a5 gh@stock, the curing agent,

or any%}n%{ﬂaﬁlm %ss@lnﬁggg Sh&Ba E@l&%@ L 288061y GAHE bAGwH SF RflcSmaterial or

em conduct or evi ces.such as corr0sion or

compcfu@flwﬁxpt eldxtppigpions Therovide 8 omPasica et cebbphisred igip 2 cured
elasto&@xnarfa%sgdanaaééﬁle dhabedl ehaedst Lrerel o chei atitle. ARketeb@bly small

W th a sol vent that mate
amourgmg mlwﬁffegaltl?@q mﬁvon@% g éfm ﬁn i%e elll gr&ctlcal in terms of

current boveltapepduned. t her noset elastoner with a aqueous acid
is | ess than about 300 ng/cnR of extractable naterial.

Qﬂ% oﬁ{mé?@ biRE Hx%eﬂtf?)ﬁ ifa J:Jrﬁﬂoslti%H R kg ihleNOR B nse an elastomer

ru el ast oner unst ock, the curi n alg t?ﬁg 1
that H’&We%%}ﬁfﬁsh%ﬁel RO e SFFERSarm NSO OB R o By Propyleme-
noncoﬁjﬂgét%ﬂ itk %r;bdl’ﬁh& diﬁtl@ﬂérﬁlpr&ﬂﬂ@feeopﬂ?mag and any sombination of these; a
ur a

curin %‘T gggtt ‘6@5‘? c"lﬂ' begﬁm,[o,ﬁag cl,?erc%xh ?1|e1|;110110 rgsqg | & gxi?pmlxwg &I combination of
these;aouibi lnadt confikdr. Thesenpvaifiohes @h@s e@ffmﬁnmv@maﬁnpuﬂﬂes that would

degra?tﬁﬁx@pc i u{;%]dﬁfﬂ%lof ABRYRE: QferloBhd ﬁ]eHBFa%E bAhal®k 2 GHTRAVESSprising such

extract cations to rovide a Conﬁ)&iltlon
membpings impractinal fop ppsetionn i Thegopppetotande sHsA t G&uppdithprmoset

elasto‘?het? aal is aﬂkﬁt Sffdiedt @ﬂlogﬁ: xfr@ﬁmﬁ‘esftbl @E%rﬁ(ﬁl the QJthioh@.{cnon of a polymer
article. acgce S anpunt o | C.naLer

cleotplyie, 1 3B APCODPE TSP R BEBEF HPT O aPS o7 Y g 700 ngfon” of
extradtdfdd eddiin@alin dind eantiodingtsabie creed thermased diastpeep hardgssdlbin about 200
ng/crnae]:)ectrz?c (f Galm{llx}'x agtfi z&np godﬂﬁl\{e%n tI{'l g&né Smbodi EERQ&E%{L&@ tﬁeﬁ%set elastomer

n‘prseaneasomsrt I ncl udes at
has lese@nsre ab.mké 2@%:15/% rexgrettede eddcifmoring gad g}amfﬁluem?snbmdn g some

embo@fmeRis %QM!‘C@QE&BB@ Mlaﬁ&ﬁ&q{ég 3} thgA hiesht 0 BREem’ extractable caleium, zine,
sodm%g rﬁ‘[{f}o‘i[;})éffnrferé‘r‘fngq%nt ?ﬂc&e g 8 %Jagtgglgﬁﬁcg&k%/ fuﬂ%ﬁl athc%syor an apparatus,
for exQh@Piathe nﬁﬁ‘lﬁrﬁlxedie a fged cqﬂh efidiet ousingi agheoricahdymyh x¢al fog adgransducer in a
fluid conrrc:lg{t ALk % or o Ee Tt t z ug?ﬁs tth%‘ﬁg}I beoxg%oxflthétluﬁ{h hlél;nﬁmty fluids. In some

|sa ent ‘catli on|C|rrpur| | es
embodhmwltsmg Icclredl elgstomier is het 4 C@Fﬂddh@(fr?&ﬂéi@lﬂieﬁ ar ¢fes aotﬁspywﬂu°fopolmef

In ottfek %B&@lrﬁéﬁt@ THEERE PRt Rher MBSt otk siliegdd. conpri sing
such menbranes |npract|cal for operatlon The

conpositiqgn . can b er.nos
Irrrlp some embodiments tﬁe poliI er gums oc or curgbl'ie glasto mer is Con %amed in an amount of

about 100 parts by weight, and the filler, which can include carbon black or other material, can be in an
amount of about 30 parts by weight, and curing agent which can be an organic peroxide is about 2 parts
by weight. The composition can be formed and cured by compression molding at a temperature of
from about 150 °C to about 180 °C for about one hour. Any cationic impurities, which can be trace

metals extracted as ions from the cured composition, can be in an amount less than about 300 ng/em’
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el astonmer that is absent sufficient cationic
inpurities to degrade the ionic conduction of a
w@oioyoet77el ectrol yte. I n sone enbodi ments the PUF/E82006/045813
t hernoset el astomer has | ess than about 200 ng/cnf of
extractable calcium In sonme enbodi nents the cured
t hernoset el astonmer has | ess than about 200 ng/cnR
extractabl e cal cium and zi nc. gonbi ned. In sone
enbodi nents the cured thernoset el astoner has | ess
of conipbéifiod bPreferabBbthe @iif&ﬂf&b&)@hﬁ(&ﬁé alueitieadr G Witg curddriBermad elastomer
mcludnalgss%%i ur{)]og I n cgn2 c lcm omgl z?mgghnent s, the cured
Fhernoeet 81 ast has™ BE AN éﬁout 225 ng/cn?

extractable caIC|un1 zinc, sodium and nagnesi um
c Sheneieernqgstesaliqng megorprIS e lEszeki Shee thhethylers-prapylene diene

terpolﬁﬁér'cﬁlll 8§ se@écté’ﬂrﬁ(ﬁﬁﬁﬁrg%uﬁ%oniéﬁﬁg %F&Hﬂl@pcﬁ‘e&heﬁ@m -HekfRi&Rd ethylidene
ilter housing, a chemc

norbo%lergﬂ arpq)qnyaf;ombgﬁg%@g]lu ing thesg. | ’{Il?eocugaﬁ a%ﬁnf c %eba&tohg’an&peromde and can
be seldatddafont th¢ige@p cohdifting Baﬂﬁuﬁlhlqierdfme hethyR2 6 ali-dadyl-pérbty)hexane,

dlbenzoygplﬂe{&ugié Exl chhl’l{)rogenzzllr e anrH)c% b1 a?%gs 1¥1E‘Sd1§%[h%geho t

i's no uoroe
contain a fluoropol yner. In ot her enbodlnents t he
c i exineerakadsREls deedylsee-rropyiees-ronspringsrbdienaterppbymer, ethylene-

propyﬁf@&ﬁyo%[& Sanl BSinQlitYJﬁQﬂ' tl&'s‘éniﬁélﬁﬂﬁng bgdild ke b@tl 8 1iAIE to an organic
i,s contai.ned.in an_ anmount of abo

PeroXigdyi O RESHOLR B h &7 TR on i RS iy oF FroPEE b i b ageied t remove
extracmbleobrlne mansiaEbdfore curdregn Alemanivelp oagrotmbdre@ff theboetmpdfents can be chosen
to han %ﬁ gécegtxb@@gmg? émolérg%g onfd | rH%er@aq %ngor%@)uggs &W%ﬁ)@m ionic impurities.
These @gwpmt5| cgn be gemijecd ig rprmfddemnmwé@n thpt Q?Br‘?ﬁ peaslsp @ geal for a fuel cell
such thR kit 5281 ks RotlsBRIRAATUE&uCE ihd ibATLaRRMNINT 1RGuéIR AR Qblymer
80 OC._for about one hour. Any cationic inpurities,
AFMbRPehe trace netal s extracted as ions fromthe
cured conposition, can be in an anmount |ess than about -
3@heregfbordiut obhp@wéxttioums arRirédle frabinylutiésorerinpasst alsdad for a conduit,
transdﬁ@etr' & d u% bfdnt IZQ)\'& lé}gm% lﬁ%%ge toli] ﬂ)raﬁé @%&tﬁﬁ@ l:assembly with
I ncl udes an a out C|un1and zin
one ordg?pg,e}?é@memﬁ éea}ﬁ@ ﬁm@@:ﬂf W@g@, P@Fﬂ’;“dﬁﬂﬁ dhgolic resin cured thermoset
elasm;n%f ra@é WRBEInZ 88 cdr@d hdSdrRRur I MtaRST Ho0PI08RR A EMéhic material, the
can be selected fromthe grou nS|st|ng
extracgl'b edp%tglal aﬁ@m%ﬂi Idécﬁgasmg theeggélarflcéwgy OE? V‘anre%%ctrolyte m&mbrane in a
membidie plereod: asameblany seoadhbaimars thachrad Ie]ﬁg;oi’nhemehe aFtige has less than
2
about %H!? h%?m gf&tcra&?tﬂ ?aqcr:lgr% Qrg%ﬁl%% eg‘rtﬂ%gﬁrgé}tsdtg %}gd &%Hnggt elastomer in the
articlegas dpsb then abmatt RGO ngcrg qthx@gtalﬂ. pa}}pmpp@nd %ipnp h:glx:hmed In some embodiments

the cufHdRPRZRYr iPBE @¥tlclhas %sé"thgllx %Uu@ﬁmw exBEEML B8ciuRNEnce, and
conblnatlggs |nclud t hese. i ments

one enbaodi
MagnesY, PR OIB)W@F] ’E‘B’Hf lﬁb"a‘fl’éﬂj %?Séq{%erf‘égﬁ(ﬁwmas 1iess than about 225
ng/cnét:ktyalcmb&m“atqwh &ﬁtﬁ: mpmh \yne mageRincanibingl iThe codkd ehasmer in

emboélm%nt% uo[i‘ h‘ICQH %n ansaI a%%le?nsenp &t thl! gllilclle Icm L edprgsg aWlhed u.ﬁ Rn‘z&ed elastomer
resin, or ons of 't
ora tf@ndtﬁ}dashatelalsf@ast luﬁemf: pinbedimenin thseelatstoaa:t sdot 8 ﬂp@ndv%omer or does not
comzﬁﬁﬁ&gg&ggh@rlonlc materi al before curing.
Al'ternatively one or nore of these conponents can be

electr

¢ hCS)ne embodiment of the invention is an article that can comprise a cured thermoset elastomer as
a seal for a conduit, transducer, a seal for a chemical drum, a seal for an electrode, a seal for a porous
membranes containing device like a filter, or seal in a fuel membrane electrode assembly. The one or
more cured e]astomefs that comprise the seals of the article may comprise or optionally consist

essentially of a peroxide or phenolic resin curing agent, a monoolefin copolymer containing elastomer,
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to have an acceptably small anmount of ionic materia
or conpounds that would formionic inpurities. These
W@ eowgosant s can be conbined to provide a cOMpOBCT/USIV06/045813

that can be used in a seal for a fuel cell such that

the seal does not significantly reduce the ionic

conductance of the fuel cell's polyner electrolyte

menbrane. One enbodi ment of _he invention is an

article that includes or conprises a seal for a
and ﬁlﬁﬁﬁdﬂﬂa‘ze bden@B2ALTHE cured @RInbEIERn capoPied HRstoREDE:@AAS less than about
300 ngzﬁ eg#ég]cgﬁ,b?e%%téren’élr Abe gylgl'ir:alrc}agﬁgnte)ag ) |¥]§g él{eag%genggds aesrgglicynic material
which mmp diegtasg the cpedt@mﬂ:eompqimmwlepcolmshm@meéd a membrane electrode
assemlglg &F :I'Rl%ﬁ;e lefn%g g @r:t‘llbo ﬂ{%gts V\%@Elﬁéc?el’ésl&ﬁn U ﬁfé aﬁkc@éﬂa@ B¢ than about 200

racts ess t han a ionic nateri al
ng/cmt ﬁ@x@wmm% Treoste; emboelm@a'@ @reddhemoskiclgopgn the article has

less thsrparb@upiob\ﬁgﬁc}hz ek tdpe délHﬂIm &lcﬁﬁﬁcf@nﬁ&dmhﬂhﬁaﬂ%ﬁoﬂm&nts the cured

nmbr ane el ectr.od some ,enbo
thermiagh A oIS B B e o e T SHop A ZE/PE SRR IE ot e
magne@@frﬂd’d&%bﬁfed ek sfo&ﬁ:te&bioﬁm@aatspﬂha mhredl slagomer ie mizodii¢iedssest Han about 225
ng/om Sl D SRS in SRR cidbnbdiin B ELE B3l E3BodiRARs, e
monocd@fntmmévmdrms B, EHM; af meqah@ -Rrodiyrest 1@11%%;113)%@@ pgre of these. In

some érﬁ%dﬂﬁén'tsc e dRRASolkER So-bbdReARBIDM 2HPMYY @Gi?sw@@s&%ﬁil@tﬂf @ co-polymer

calcium  zinc, and magnési um combi ned.
includggonel PHBARCST tepfe s SHEIOR ST AP B BB tdpagionic
extractaBRS ar Ratabla ot s@dbo1g/ cn? extract abl e cal ci um zi nc,
sodi um and nagnesi um conbi ned. The cured el astoner in

e '8}1% qrne (m;rént%f tﬁehﬁvén@i\sﬁ ﬁt | fgé} c@ﬁ] gtaémwft‘}lx Slqge&tm&g tﬂegﬁoset elastomeric

artic can conprise a cured unsaturat ed el astoner or
seals, thets¢pdy GpOprising Perosidg of Bhasplic Tepin sume ratsolfimeppdygrgubber or gumstock

with aqh@%tmradsm&%o@rf 405@15,@1811 Ashe wacw 180@5n M¥ut SR o
uoroel st oner inveniion

e
extraclghlo A L i N AL B P RO Te Eo b R 5T Pg'ymef
electr@l$te dneadadne firothe et 06ltiui t, transducer, a seal for a
cherri cal drum a seal for an electrode, a seal for a

I~ aﬂ%ﬁﬁrﬂ%}ﬁ of G nxtn%'nﬁ&ﬂg a ggﬁﬂb&s?no'n' C‘Sﬁ%élnfg'egsteﬁﬁally%? an organic

rane | ectrode asse he one or
peroxide p@ra’ele WGO@F%‘E%WWH%‘“ETMF‘%@CIE 48 oxeic e filer,

wherea{ thi sigemagymﬁ@gpﬁme nﬂfnoélpﬁri edpalyhier MBS, Sigafis peokidalahy filler prior

d
NN WX A L R ——

pg/g .t habmh ambodiments,cbe a@otabld hhenalrfedlastmeo issfmtlgipe pyopglene-diene
terpolgllnéxs LOORN r?exﬂrf)ﬂﬁén% &S&%&‘“%@Q%ﬁnﬁ@& Mﬂ&gﬁs&f]e embodiments of the

factabl e mate e extractable material nmay be
invengmeipelefen PR fhemnosst dasiamer Aitierd Bl CRRE K SRR SHiots. The composition

as a cH@E LRASBerl AR b6 mnxga tdtyh tsel)él Q{d L@?j(pfﬂl aydmgg ie{ae E(tlﬁa(&syfhﬁds used in fuel
rane 1 nme rane e Clrode. asse
cells, B & PRSP BB 51 hE"L0F B SL(OIB " A o ransducer

condwiif, 4 p&bes hasbrhwsSltdr ldavicd boother280ctng/io afluaf flex sysgot wlrdrelow ionic

extrac‘%%lle%alr’lergdvanQa sé?rge enbodi nents the cured therrnoset
ol a8 rfg ‘ﬁe article has

The level of extractable contaminant that would degrade a fuel cell or create defects in a
semiconductor wafer is much lower than for other applications such as automotive hoses or weather
stripping seals, in some cases 1 or more orders of magnitude lower. The temperature where the
thermoset elastomeric seals in embodiments of the present invention are used are much different than
for ink-jet printing ink bladder where it is typically organic contamination from the bladder that affects

surface tension of the ink.
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| ess than about 200 ng/cnR extractable cal ci um and

zinc conbined. In sone enbodi nents the cured thernoset
web@snetter in the article has | ess than about PRBUS2006/045813

ng/ cn2 extractabl e cal cium zinc, and nmagnesi um

conmbi ned. In sonme enbodi nents, the cured el astoner in

the article has | ess than about 225 ng/cnf extractable

cal cium zinc, sodium and nagnesi um conbined. In sone

enbodi nents, the nonool ef m co-polyner is EPDM EPM or

c Q{ﬂ%ﬁt&@mﬁy,@meim oﬂmpﬂrwéhﬂgvmen ©dn bmﬁq)aﬁa‘d thd1@6# less than

ﬂuomggﬁ}f)msrrs 5‘5‘1?1 SPILEE ngluceesdé)gﬁ i s&ﬁ% a? yse gglﬂtlglre sga[lmor hﬁg? ﬁ{ﬁ%almg surfaces

such mIfeel oelispwater c_nfsubshesaeclea‘ﬁhg apprdratas, twadex oc atﬂastwe Eoadimg apparatus, wafer or

substr%&'h%};}cﬁiné 8}' H&lagge i nggﬁlg ﬁir%h%‘i:%l rﬂp !s@a% fof ﬁnrﬁﬁ’% &Hﬁh&its, or seals
I'n the Sol ution. odi nent o e | nventlon a

for trangdicerg &1 ﬂméFWuWWPDO‘W@’ peongpit er E%r noset el astoneric
seal s, the seals conprising peroxide or phenolic resin

Cc L[L‘L&ﬂlgﬂiﬂﬁl@@bzﬁérs RarCBPdhpaBRE by liheiticOindgidaBivecilk 1 filler gumstocks or

elastolfn’iglg ﬂ%Og%Qeg%aén%%ﬁgE% g?r!%%nglflgeg@l{q :a%ége)iérg Bf gtg%g{ r)éct:ﬁr a%(l:otunts of basic
materiadtsesuelx ¢ 26}, Mg @ imminastacis ovdpédrheas oo altecthe a@dltbgoftalmmposmon that is
bemgcégl%q %‘idh\{c'aﬁ }{'nf}’afct ﬁer@ﬂhé’ E@lﬁh&l aﬁ& h{e%égeﬂleg%ME Qhfed eﬁstuﬁ@r Removing

enbodi mént of 'the Invention is a
or rede‘elﬁa é@%“tels 651066W§P*§f‘1“ﬁ'@‘5é§<§ énbts Mglﬂy sigtll mRlepylg amings, mineral carriers and

other REHtEInElRs BIUTIREY, elameﬁloefgmnﬁ&p@,l Wde@ |oﬁ8ﬂh&mﬂﬂ1tﬁés can modify

perox?cﬁz ecu%ﬁ%rghcl;tl%pl 69(]5 g%q%gé)e i Efured elﬁséorfxeé? Fcomg eﬁéxfm S ,rtensﬂe strength,
hardnessbipgimodohugamade foan then eTheﬂrmhntqr* haye spiprigingly downd that g curing agent
compngﬁé‘gogfr%%gﬁhrt ;ﬁﬁ?b‘lgﬁarre]g C.l«l S s t rﬁéﬂagéo Ell}t]&i %%8, cured tléermoset elastomers
with 3 [eweoREenERERSRT A gontfelweg eudeaaiing Myl E'hwéplég tPEﬂi’é'i“CS of the

embolifnedR (ﬁﬁﬁ)ﬂuﬁﬂ%ld@foﬁﬁ}/ﬂ @me adliredpaediQhme] doipFessiad pRpEYibE Rnperature

stabitf A e o€ R A eSOty Free Ther e e astimsty S0 (S0 cell seals

seals ﬁirashmnmucmbmufedurﬁn)g apipnegt, bhether appliganisnd iIopsrt, oflive aspects,
s SOTRAEIS 1408V 80 SLORLSNEL 008 |REAA G fyen i
regard tpethe fodlpigig desaiptipy appensled elaimsand penywpparsdayingssed

as a seal for a chemcal drum or a seal for a

tr Béﬁﬂuﬁﬂreseﬁﬂaﬁkhﬂo%moﬁs #iﬂl’rﬁwﬁodﬂaf&tre&ﬁﬁ)ecﬁ it i &F bek@idee®od that this
gt ure.i

mverﬁ%Srrx];s CpoF 1r1 1&2{{: alEﬁ peaghcg?aé' rréodecg d f lr(:)n§\‘:l)\ls1fS anhré'lnt}h ?g1esforvp\>’rotocols
descrégtlraa theabiney voontlaisiatrerio be hraterawmdl tiot d@gmadeolagyf usedl ircth¢ flescription is

for thg rpuﬁ)()&%’f %esgﬁf)ﬁgtﬁe ﬁa%&lé%@sﬁgpm%lﬂ@ftﬂnbl %nmé%t intended to limit
wer han for ot her pp i catl1 ons such as aut onoti ve

the swag e%ﬂl%Prematméfrwtwhlﬁpwﬂ‘gbeé@@reé,oniwby%ﬁevp@a%fésclalmﬁr
nore orders of nmagnitude | ower. The tenperature where
t hB must also be noted that as used herein and in the appended claims, the singular forms "a"

"an", and "the" include plural reference unless the context clearly dictates otherwise. Thus, for example,
reference to a "filler particle” is a reference to one or more filler particles and equivalents thereof
known to those skilled in the art, and so forth. Unless defined otherwise, all technical and scientific
terms used herein have the same meanings as commonly understood by one of ordinary skill in the art.
Methods and materials similar or equivalent to those described herein can be used in the practice or
testing of embodiments of the present invention. All publications mentioned herein are incorporated
by reference. Nothing herein is to be construed as an admission that the invention is not entitled to

antedate such disclosure by virtue of prior invention.
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t hernoset el astoneric seals in enbodi nents of the
present invention are used are nuch different than for
w0 pdo7joet77printing i nk bl adder where it is typiPRel/U§2006/045813

organi c contam nation fromthe bl adder that affects

surface tension of the ink.Advantageously, enbodi nments

of the present invention can be prepared that cost

| ess than fluoroel astonmers. This can reduce costs in

systens that use nultiple seals or have |arge sealing

S lHnﬁb@GﬁxSenEsLUf fheasedereihvasioh scluda bakd elastsmigd matesals of high purity,
Comp%lsbtﬁ)g? gc{r%ga%pnp %}f;em, a(r)nlri al\é{ﬁ ess tc?rgl{msﬁﬁggt?% rftiartec? el%%%@lgl%ﬂggmatenals Embodiments
of thedupehipmeinelpdesaaddselissymerh that ket leds (han 20%%% Fplcjur. N ggme

embo@l%gtg ' tf)écur@d c158&he if Bhdd FANIFBLC BRIGA 'eﬁ]yielnb'-h)fhpylene-dlene terpolymers and

comunication wth a conduit or port.

can befreesitneioss idd fuorosissiement %ﬁ“‘F?PﬁGHSPF@%S Jﬂ‘ge HEes} qlgsippeers in

embodithehl B fhk Ik RER in@HASE MK e @ed BhrasdORERging dRthgebh®paskets.
conponents that can be included in a cured el astoner.

g usra(r)g ? 82 fyp %Irs?é:fd% ﬂ%&lﬁe g;?z% éoréﬁe'i‘ec%d%%%i\@&yi dh electrolyte

mater@bnpbcsformcwﬁ atntmbrar@ Bles prgousistestiodslsi a@h be apade # membrane (paper, .
polyrrﬂ:ﬁ% 2&09§m§1tn@ﬁ'né 'otrY)tPép gn{agﬁ R shpfortid a lﬁﬁg O?H Eﬁglyst such as

t oner Renovi ng, reducl ng sources of.

platinggrngiphelprilyte R@t%bog%@fom PSR iee 2 SRS clectcode assermbly
("MERM) ehaMB2ais ﬂd)cﬁfeﬂ b@ﬁdaeﬂbh@éleﬁﬁdfﬁl]@ﬁfbﬁtﬁﬂhﬁe <brnccfn|véﬂlet{t5', graphite flow field

plates kﬁSt O%{‘F ?e?‘l es su Sﬁl}ﬁ Rxe{ gyg) motE\e 9 r{nhof a%d groger{ ceo%tammg fuel

OH 3R
like hgfiroger sad oeina@ltamhsaml a@@awbntee/snc@lﬂv sequgtrew@idneng materlal hke air or

oxygehl [ SR A, hﬂ{edg? ﬂ%@dﬁﬂ@ﬂ'ﬂey ko %%ir{s&mchh@xmgeﬂgiﬁed by the fuel

| hvent ors have surpri si ng found that a curjng g
cell sagiigran srisgrabel pEFeA Cae Y DR EMIYIPE Sioes; 91 oBER Bt 1S gfsgribedin US.
Pat. NY. 8284,81 She LoMei961 which bR GndoRRi AtebiRkreif bt sdf@Bidesn Wielrfendrety.

| ow concentrati on of ionic containing or |eaching

ma'f’l%ehmembrane C I fci scfiapasgel?rﬁoheé Slschep Iichtvg gecﬁgp 8%%& can be
as

ome S resi st ance,
essenggiypedicaly éiaph wpwbtane slectredepnd maypsgerg‘qla [SE] qnpgade elements such as a first

layer %@Jn&%ea Bt &p &Bué a&efl\@aﬁ@rcopcﬁic{f?@é%éﬂrﬁayer{w&htab@&%@ #0864 to a porous

el astoners useful for fuel seal s, seals for
carbog SFicRARe & B3eN AR e coRtnaisehef a@&lﬁ%ﬁlﬁﬁtmatmal irfedyis can be a solid polymer

ion eﬁm@r‘xgeﬁﬁé{ﬂx@ﬂ&, a tirdpayedr noﬂbﬁ&ﬂ 085 peohssledt@atiy k@sductive sheet material, and
gaskeg oer 51maﬂgr %etagv wc?'?usoe?ecmcaﬁ¥ ri ungg%ﬁ]ee% mateala?can bﬁ layers of carbon

invention W th
fiber paler m‘mch gamieppeit ghei rmmbramj@m tl@ﬁnaiorfgmaﬁ gonsohdated membrane electrode

assen‘aﬁf W@lﬁy gﬂgca‘j&ﬂx\’\ﬁw §ape$@afy91rs Qad 21 BE ﬁ'éﬁ&i wit® gg%l'yEt'eriﬁ: surfaces
and ods are described, it 1s to be understood.th

at
adjacpfiagd rpeiRel Bith fhs TRRSEOTFISHP i Alestiofis- i Feaied) o5 coincides with the flow
field BDhe GutvaR1d ﬂ%@@ﬁich hep3o cdiBt the gakoi thScapboniet paet Byers. The seals or

gask%%%é hsetigg% St % ferz%q)éhz% S mva (_)eatlfltgnutigze u!ce €y taﬁoragon of water and drying of
the plgmer ¢lgttiobyte nsmbane Mpmtwmswﬁnb@es@rdlbswybﬂsh@ the seals.
Embmgﬁtga% £ pEL h&@ﬁn&{mm@&@a g@&&ﬁns@@ bY cur@D8adiSind@Slcured rubbers, or

I nt ende [Tmt the scope O éagr esent i1nvention

curedimstoclip 1h|at hege redypedeanntsye! Bgid enErcblsetied- cl ai ns.

Types of elastomers or gumstocks that may be used with curing agents that comprise organic
peroxides and or phenolic resins can separately include unsaturated elastomer stocks (gumstocks) like
ethylene-propylene di-monomer (EPDM) rubber, ethylene-propylene rubber (EPR or EPM);
vinyledene/hexafluoropropylene fluoroelastomers; vinyledene/hexafluoropropylene/tetrafluoroethylene

fluoroelastomers; vinylidene/chlorotrifluroethylene fluoroelastomers; tetrafluoroethylene/propylene
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It nust al so be noted that as used herein and in the
appended cl ains, the singular forns "a", "an", and
wO ewwe/o647mt| ude plural reference unl ess the conPERUS2006/045813
clearly dictates otherw se. Thus, for exanple,
reference to a "filler particle"” is a reference to one
or nore filler particles and equival ents thereof known
to those skilled in the art,.gand so forth. Unless
defined otherwi se, all technical and scientific terns

(TEF/R)SE(GrJé!%.’ét@hl@rsr[é\)bﬁ ak IAG1as 868 ALK blgieds nbbea AdthiAl rubber, polyisoprene,

s RSB LA PSRl B ARG kS A e g
chlorosléfaylirbetetr;epichlonolydrin nébus eiticone rulbtersy arbeombenagions of these Preferably
the elagtg@]%fsqutt gaxggﬁg% %Ih% grfl réa@@ntﬁﬁcﬁuc‘cferbtt g)lé?%%‘? ﬂé@é}xb dMonomer {EPDM)

I'n are 1 ncorpor at
rubbery @h:éqamepylmrhbhvg (B e BPNLE or eprenations ofthess- a/ém@rﬁs or combinations

of elasttiilrSHhOfay tralsed LA VERE H{%H'nését OQkor@iM inldn@ddtc@ents of the invention
ant edat e such di scl sur e V|rtue of prior

may be Feepfabeiit ehiiwrrenteorss aslt "present invention include
cured elastoneric materials of high purity,

¢ fnpasi dnitodndner thergkinsigekt Hae tess tiadlatant 264 wsts penpillie ofgxiractable
calcmﬁlh bin go%eeeqm:% ﬁ‘ﬁéngﬁﬁé EI‘}m ak ?és§tha§gpcﬁlg hm Qxf mhﬁ&a extractab]e

I nvention I nc cure astoners have |eSS
calcm@@ed Aigr eprpbised. clalseimg mnbpﬁmg@tﬁ&emwﬁﬁ?ﬁlgﬁs ﬂeqﬁ@be\afr?éa parts per
mllho@ EJ@&E@HE lcalcfmiB618, ddQRAgREDES chrhBik&l] In some embodiments, the gumstock has

oo 5} Db Rl SHSr G b P AT AL RS SFinec.

el astoners. The cured el astoners in enbodi nents of the
pEEDRM is intandaditd owamajerpdyngednthinings ethyisnd and nuefiyipe in the backbone
and a @ieﬁe‘ 1Hgl§3 s@(chhgﬁ’:s kel %th Rak b O;Q%M%rm&%ﬂﬁrsgdéﬂbl&eth |f(§'n%emlcally

I ncl ude two por ous el ectro es ‘separ at ed Yy
saturaigfl ssablegpajyraer paeidong| Ajthird, ﬁ@n-ﬁqw‘fﬁa@ﬂ diengEAsPERECanfgderpolymerized in

a contﬂﬂ’l%@ Hﬁn@r e aRERSa shdbted ‘Bad‘!ﬁBS‘ﬁ: dnid QIAca tHIREA A EnsaddiSh in a side chain
Ner.i ¢ _por.ous

avallaglﬁlg SHERS, %olmv é)l;\odg?ca 1&% gltcgfx :. %&é%n%%gﬁlgqemﬁéﬁymcr:% Z?r elastomers
are callitEERN e Dlorpattictlar Hmtitetioralk pl:aosgmrtbe dibwy mmmas@ental iy EPDM, but a diene

monmI%%J \ilrlglg% ?oe%?%p%%@?on% &i?ltbre nge% %%qﬁ? i cl}j/rgfﬁes)of th-lérkﬁe nomers

_ two el ect ctive or, '
include d fvrentadivng\1.4-bexapishe. & . Shexadignee P4~ atbélsl S-hh?eadgqﬂa,plh‘}-wadlenc 1,4-

cycloﬁekmeéliel ?cdmeiaa{eﬁé dsyPRLpénblighe ?joml &%&ydenaztda%ernwENB) 5-

butyh%@ft%arﬁ% 2 S Orl&ﬁy{:}% H%rb];%gr:,}ﬁ 82%(q%§ph dr S?g %—gene and the like. Thes;a

diene @OAbAER hﬁg bemt&air dirgdly, lor ke@o @i rhore inoauyes maythe utdftbm bbination. Of the

diene I’xlggoxgér? E)Qtle& ng\)e sg'r&le%ecpt#\ q@@cﬂk?nceacﬁ&te (b%PS Las! thlhdene—Z-

gener stack to”an
norboe%tl‘eﬁiﬁ) l@luéect ?1P@ea¢r ip cpmmbipatiophere it may be stored or
ot herw se used as described in U S. Pat. No. 5,284, 718

t h&)eﬁﬁcﬁﬂzﬁﬂ& Slaftbmafliof BudisRckEARG HRILEN ilﬂeﬁee;bresdaymvennon for peroxide
erence in.their '

n C
and of i QEAT AT PR A PREEL FPAoCRO PR BT A s and clastomers
or relgaiolifinie slsgomnem] dhjorinded tpplyeathylefa ethyleefinathas eakesmpplythers, urethane

elasto g@@]aésteg%ﬁggp an an include el ements such as a first
yer conprise ‘a porous electrically conductive

sheet mat er i al sugh as but not limted to a porous )
Suitable curatives or curing agents generally are those which generate free radicals at curing

temperatures used to make the cured elastomer. These curing agents can be pure liquids or solids and
can exist in forms that exclude solid supports such as cation generating materials like calcinm
carbonate, kaolin clay, or other supports. Organic curing agents may include peroxides like dicumyl

peroxide, tert-butylcumyl peroxide, benzoyl peroxide, dibenzoyl peroxide, diacylperoxide, n-butyl-4,4’-



10

20

25

30

35

carbon fiber paper; a second | ayer conprised of an
el ectrolyte material which is can be a solid pol yner

w0 e0v7esohange menbrane; a third |ayer conpri seBCDUSH06/045813
porous electrically conductive sheet material, and
gaskets or other simlar seals. The porous
el ectrically conductive sheet material can be | ayers
of carbon fiber paper which_gan support the nmenbrane
between themto form a consol i dated nmenbrane el ectrode

di(tert-BERPEBLYvDErafVEA3- 1 Bisis@at- !hﬁﬂpérbﬂ@éprﬂ@@)ﬁfenkﬁyﬂ S ditwdthy! 2,5 ditert-
buwlpeé?ﬁygé]g%fnte; tdlen(ljeti\gg tr’]z:ljaég {tgr? S)lt%:ﬁ teﬁ)xy Ilne aullign xfu%nﬁ,]example ofa
curing gdegrdonoutesallyiheilibleat € 4ROXCABEHIifrom Mexgdevhmlhthah@ aydileble as a liquid
w1thou{ z{ (?alrr‘?er f lt’ %Rteu Q}g&l&ér?k% 303 §%¢ée&@§§&oﬂ%& I)Parﬁz%ﬁ%mtahﬁx of these.

o the ca aper ayers he séals or
Phenolgaqur@s anothst typRef fEapic §r°§fr1 ke ap PYFINEARERY Gy S EpPRERTGIJRr traditional

sulfur %&aﬁﬁ%@h@ﬁﬁﬁ&@:& at’hé?ﬁh@fesif@ﬁ@éurﬁ@ dedhiymaginofudt Hl&yl phenohcs such as
but notgil%‘lal}ég'ie% e gﬁmc&c %l@;l‘{gé)gpxg)h%%%@ MUY, ?@aﬁ%d{tlﬁl}%enol}é resins (for

exampqe rl:e,@mte SWG)/cﬁ'mhy oesmbin gt anche tlsaeal Bhenoimlesmseahdofrgm @Edoxide curing
agents %e ase %’i %g a [ u kg.?r “P%B &9(51’?&%“@} ller to form the
Hh% acl rac e ‘

ere u cat1ons

cured efagpawr.of elastoners or gunstocks t hat may be used W th
curing agents that conprise organic peroxides and or
PRAGBAE embb @RS, tﬁ@&rﬁﬁﬂ@b@&ﬁﬂlﬂné &cauﬂd@ agHRE AHIEHAE Bfiked with the

toner s unst I|ke | ene
st AT BRSSP B e
peroxidcEBERzoyl pefidde, 141 4dirt- bdvrpeiohg%aﬁfﬁ tmnecbl}mrlfsvpo}lbkm:gne 2,5-dimethyl-2,5-
d1benz€y1ﬁ8{n§§m?a§x Ay, 4 —d1-t—buB/ )ﬂerox valerate, cumyl perﬁmde , t-butylperoxy

enel’hexaf |l doropro [Tetrafl uor et
benzoaty, gb?wlagp@r@p@romlwwmhwhwreyla)@qufdeu¥ éélﬁrngﬁhﬂr?é -di-t-

butylpérll)%@%le as k- QRS2 RELabU 9808 hbYdne DR KRN e %655@51‘09)%3 may be

uor oel ast oner s uch % Aflas f on1As }%
used SPIHEIO ABFPTTACT v B8 575 Gppion, dohplanat B oSRRerciaty
availatdEperbitd fiypé {ilﬂcdniﬂﬂ:kgeigeﬁNBi%) PERHEX A3/ bLNGHIC&imﬁ)rﬁtidnbﬁhlch is 1,1-di-t-
butylpérﬁ )EF;%‘I I’.&gc hl o%xpfﬁ;ﬁglgﬁ ane Q’%r[{.qlﬁ\ﬂ{’ﬁrtpgt% € conﬁ)%\tf g \which is dicumyl

I'cone ru
peroxidm pid BEROKNM@FTE FI@S;I@ saPeebmparyl yhichds b3'@§l‘(©ﬂer s that

butylpél-@[yl%%rdﬁﬁgen%ﬁeh G GEEH G ?Gxtxﬁém& E@use to reduce their metals or

ene- propyl ene dr-nmonomer
ionic I@Plﬁw ePRECT PRy erling sprderiaf sEpreRle fOEPm in agfpel el can be made.
conmbi nations of these. M xtures or conbi nations of
elfrastubb@compbrdtionnfithis énvesibeh dad comsimas Lang dxitidres fepsetple but not

hmltecﬁéo%ﬁg,ew Tht Befd mlgs&tféﬁq{agr gﬁré&x%ﬂghgﬂnmyeﬁ@eélﬁgefpms by

ent o siI'icone”or ast oner
'ngméWbéW?MEEPS“FH@tgﬁE%@%bk has | ess than about 200 parts
per mllion of extractable calcium In sone

e nb@djbﬁarbbﬁapbiiﬁmgbﬂfsf& Qﬁdénﬁkﬁﬁnk;eﬁx&héﬁbaﬁtaﬁiﬁytot}% BdditanretiBit does not
adversglg rzh’g ect r%e cgypnéé%lér%fsﬁe%? lce r%aertq?(su m q génst’ep%%ﬁ asa %agg Sﬁheﬁ Q@dmves may
includgantlste penfomnhg jgent seich pae stdlsr eol(ya]lemhgm‘; white) qu mayjinclude but is not

nmite@[;?agaqagssgpth mqurg?htﬁﬁarﬁﬁg%b@mmlﬁﬁ R,B?etlaﬁﬁo&g@fef?&ﬁbers (PTFE),

an abou arts per

polyethgsptherkeipnefihess (PEEKY; rgmturgs[ﬂf thse 08 §thgnsush gsiupreymetal containing fibers.

Other additives may further include a vulcanization accelerator, process oil, a processing aid, lubricant,
plasticizer, and a reactive monomer. Embodiments of the invention may also contain additives,
preferably additives that are free or have low levels of ionic contaminants or have been treated to
remove them. Non-limiting examples of these additives may include but are not limited to carbon black

and or a variety of other organic additives such as accelerators, anti-oxidants, paraffinic softeners, anti-
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EPDM is intended to nean a terpol ynmer containing
et hyl ene and propyl ene in the backbone and a diene in
wo b@7864d27 chai n. The et hyl ene and propyl ene nOPOIYERRI06/045813

conbine to forma chemcally saturated, stable polyner
backbone. A third, non-conjugated di ene nononer can be
terpolynerized in a controlled manner to naintain a
saturated backbone and pl aceiphe reactive unsaturation
in a side chain available for curing or polyner

ozanarﬂ@@ieé fog atdn@ple, CERBIoReE ProcésiyiFentulpy mdyllables” moRikkyaredmst Weber, the

conten?s of Ig\[hl i‘lt on;?lcr:()sr{)?a]l‘%?eg%erelneb%regarence meits. 1Ps cn%re l ﬁ{ | mage%tﬂ%eggmay be few

I ene noner
additictrlerdditinesn dive examirtidy fElomlaSt@mswd@muadsmBldwﬁ arp @cldls@dptor to process
them, MP Qxajrﬂp'f@ ih d@ﬂ rrﬁﬂ%@m %lgm‘ pc;ijl;l\?rllgé ﬁ%&@@%‘%ﬁ§aét RehUfEcured elastomer

pent adrene, 1, 4-hexadiene, 1,5-hexadi ene,
and led ‘B-adJOFvETtehﬂec‘FOl%tﬁH%%(@Hi‘r@ne 1, 4 oct adi ene, 1, 4-
cycl ohexadi ene, cycl ooct adi ene, dicycl o-pent adi ene
( PP omisitioh yrlaly Geddededr dwgdﬁa r Tﬂ&nﬁaééENB)' exdmple can be used where acids like

HCl arf re:1<\,/aseci:l gurlh ﬁ)zl r.nl:llxggr no:arbr]rga?es of coagﬁxats zhn 1n¥lu?<e i B%% gg %nr?e unsaturated

I SOprope nene
epomqsmmgom theee orstbefir squigdlgnts. ohesapgasngerd e adpantageeus over others

like ZIF@MVIE@ 2 QQOl %IEQMMEﬁ%nmg in Eﬂ%u@dmto%p OfEbSdiments of the
d above, It Is preferred that dlﬂ%mgopentadlene

inventfopem) inglde thogt FapmOFIERES et SipRisEH o8 fee PERE}! Bt Foagents, and in
some &hvAEndits frdd oTOMERI RRIdcOSuch INEROTIEASCA®, ot k&abian®ins odthese.
gum stocks that may be used in the present invention

Lq;h Qe%'isoc)& gg F&ng? ggo QJ&‘S Q@x}g e%ahl?el?' dbhelld Féapgn gpeyoﬂrﬁu}é Hqgs ofa

are not ene el astoners and
substresp.cs PHTRIETRERitY WiughER] 06 lt afay wpeorz@ﬂla e frrapiptedeas pp pdhpgive by using low

molecR} M@i@ﬂ%’o%ﬁamﬁ% Md ﬁﬁﬁ/c%x[@/ﬂxméc atha kel BN YRR B0 ng/em’ of cationic
ur et hane elasto Mﬁth ster functionalit Sui t.abl e
impurtics it SPB.Le G TR ﬁ’ﬁé’H’E" Eéwa%w@ an,p¢l f?%@%maﬁ?lt%‘?f’n The

extrac%léefn@ﬁx&lefs Ihe@ ulil&dlIbCQhS af torfptuntgortresTi@iea tinithe Sutes etistbmer that can
form 1%95 uéJoP c:?tra% gr con CI Ogﬁ ail a 1@ go%)?alr? Hé f:{hgacﬁl%?&thﬁmﬁ%'g dllﬂ’ﬁlg use where a

S or°get ds” and ' can ex|
proces;fblidﬂmﬂs:o flirid contpprs thescumadctastpmer. al heorxirgetpd rapuritigs can be characterized

as thog@thﬁ chli& rdabdGie G CEIHHALGRED BP AL Sy mKAQLdrid1y5d ﬁ‘:}émbﬁﬁe and or cause
ot her su portS Organi ¢ curing ag ents may i ncl

defecfﬁewmweéuqtqrr@@ve? RHFP CPER: B o5 e '{f@fw éwﬂ’er defects). In some
embo@ﬁfeﬁlx bfle clreE6Minepor thi pfieent divegnoihk tqslrsami o @peasured sodium,
er oxi

magnesnbm )él uzlunzr cg%iu(n% txtet\m\é vafn%détrlrg,x foci/rréxlurélf félfl colipeé gfrrzamum and barium
metald |esttftcadtfmbuﬁly cyred elebtotrer arpgghs) wiiem 2% metric 2cig exfirapion tution (or other
equwﬁerﬁ efi{ctiSh Eo@ﬁﬂ&‘xb QQEQ)@{Jn)abG&)@Y)U %g/cgl2 5Tﬁlé AREdMhstdn can also be

tert-butyl peroxyl) hexane limting exa
charagiprzgd emq%*s‘ggé?ﬂs ﬁtﬁ&ﬁh@?ﬁ&ogr%/ymae%?ﬁ“aﬁﬁ@e e opsgpgin less than
200 ngfeﬂhbﬂa&daimcdwmmrmﬂ zin® camBinkdak eorsrigng leguthah abot P26 thg/cm’

Xt ? ? a{c ]d m glr%rcto mexl c@%g gg(r)é%rbgn S than out 225 ng/cm’
extraciaf ?“’Iﬁ‘gfrh Yy CyetoRexana R
extradtdbiesm]ciPheis) sodiune sind magmumhecrrnhnwnle of or gam c

crosslinking or curing agent, can be substituted for

t ragubii QR callidctiasd ik ¢l ZAlLANILG Bﬁé‘?cﬁ%&ﬁa‘iecﬁ@ﬁ@d’h@&h@rme can
1ncluc£ete?§§|ﬁ§r§§3cs}’x a% lg{kah %etg {kalme é/artlh r;r(x:elta s, transmg/n el nrq]cenrgso gsu(% as Ag’, Ni*?,
Mn'*?, Cu*?, Zn'?, Cr'*? or others), rare earths (such as Al*’, La™ or others), ammonium derivatives such
as but not limited to RyNHa.,' where R can be H, or an organic radical such as an aliphatic, aromatic, or
other like CH;, C,Hs, C;H~, C4Hy), or complexes.
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but not limted to octyl phenolic or tert-butyl
phenolic, or brononethyl alkylated phenolic resins
w@ bwr/oewanpl e Dyphene 570) or any conbi nati on BET/URES€045813
Phenolic resins and organi c peroxide curing agents may
be used separately or as m xtures and conbined with
the elastonmer and filler to formthe cured el astoner.
In sonme enbodi nents, the perekide vul canizing or
curing agent, which is mxed with the sel ected rubber

gm&myrﬂér, ShASHHBY gunBRik hﬁhl@lhﬁ%ﬁﬁﬁe i frﬁbl'ﬁn‘ef 8B cured to an extent that
exa Ie di chl Qr o- benzo per oxi de,

- makes bté'ls é‘ seal for example a gasket, a }/ape, an o-ring, or o er seayng article. The extent of

curing kg forrd la-ctired Ulieyinpet ekaytodei3cab bt ﬁetarahhgd byortohaivexdioezanic material with an

orgamc.2 h%.\ (?hl:gre)éﬁ%ee o% b_; tdet%u t ¥ rl)‘:fg%(ls{)i()l}g/ rc:)%?{ Z;%és) d.lsmg G(F/MS ‘Where an

undes1p@}e@mo@et oftresbd]{aypggypéqyr dseerzpngition product such as an alcohol is detected in the

cured Ghstdrid?! me@a 90&%%&8&9; Mh@&%@te@ with 2PREOCuELHIE. Where an
erOX|d 5-di neth dl-tbutg¥§gro hexane

undesizabls ol crfyfsr@abvwm Bﬁﬁeg?rﬁmsm ishal 35 20 aigolol s deteoted in the
cured dlh@ner,ihe S@cd el S¥intioBayBy/fubRer ik eeld siithglppst cite Hakoatdireduced pressure
such a a_vageromdes may be used in conbination. Exanples of
t Wi C|ally avai | abl e peroxide type vul cani zi ng
agents are PERHEXA 3M of NOF Corporation, which is
1The eiganip pprpKigerrbryelicgesin. BT eqrilipition|of (RepoHEs anpouring agent can be
complEERC e Db fhel REcan2ABOrCR T&Bﬁr@’readﬁf@h Cithé Smélink YMekidual peroxi ide in the

de
cured fugbir can fre g i PERO%@PW%@%“’F%%%@%@? 2R oreh %omdés are reduced

by iodfigedisSn é‘xﬂcﬂ]s&mcﬁw yiefdn@loqarmdkf ofti6dins pertequivalehutad ptiogide. This reaction is

the basis %{;}Lg w?l % &BW rdttlé/do(r‘h%g';cetm%p&fl Folg gé{}l%ttati%g %% g&grrnalca gdroxides in

use In a can
which Thediberpbidepdinoivirated voth oftandpridsolufigrpf sod it hipselée. aPacause the cured

elastoiét 1@5‘%61%{}1@%%}1 fifhg @(@gploge:p:mvltﬁ ?Erokidglv&hﬁgl th® sample matrix. An
U|noI|ne he anti oxi dant is pre

era
accenigh oaBRIE CHBEoTRTbEY FR s’ & 4% ew&%ﬁ 8’3%1 5 fgetely ommeia
Method@d S5 yTMegihbd 0in TPDiMher niddefiddub bexerdofpasduithida toaih EPDM system.
this invention may further contain any other additive

I fPelloSc dg S o%n&gcvrgglﬁ %L%d Qlfagtgrggrstédpeu&%@cﬁfréd Abhoolefin copolymer base

SeCI I C prope ages as a se
elastor@tnh e bepspd rrx@@m@y of mﬂhe@@ns duafthed qbdﬁhf%‘rf@ilsf?gld Higbgmperatures

and agdHEvashemidald 1ﬁ1¢ee>rzoﬁlo by wel 34 théﬁblmls} ometrﬁo@edﬁﬁazmpolymer gum to be
not limted ta po

proces{s L Cxlés%}qgtesfﬁgﬁ%rﬁ.l Eaétomcﬁ 81fo§es(51|gé \9915?|§31enty P rox%g gr%] Xr p%enollc resin cured
monodiéffiry¢apblyafel bgsed etabipinersead bdesed in( tBF Bdn)iconductor industry in the chip

manufgahpfrgg}séeéé aﬁ&%%dﬁgqs%fﬂehgs ok BEFR sui;@egg s‘nmogf beﬁl@a%@coatmg,

suc contal ni ng
substrafd gleenipeequiriyent-Jpwingrchiniaius uang arecassrs &teu “G‘FPd monoolefin copolymer

elastoRER i 18 Chtionid ©8RSHbLIRE ban 13 e%&@&ﬁﬁ‘hﬂi}te&ip&ahir&ﬁfdl dgpebsive chemicals.
plast|C|zer and a reactive nonomer. Enbodi nents of

|nve n add ves refe

P{n\c/"é% n per écﬁafarnee gli;enﬂ remp m}msxrég a c:nac1 aclic}éd to the
elastomgmrd[ﬁ]hafm‘ gurm'g chpa\bg i the manige efabogt .5 to 10 parts by welght and more
preferably, 2 to 5 parts by weight, based on 100 parts by weight of the selected rubber gumstock or
elastomer. The unit, part or parts by weight, are referred to as "part” or "parts" for the convenience of
explanation. If the amount of curing agent is too small, sufficient curing is not attained so that the
resultant rubber or cured elastomer has poor sealing properties. If the amount of curing agent is too
high, the resultant rubber or cured elastomer can become too hard to form a useful seal. In some

embodiments the polymer gurmnstock or elastomer is contained in an amount of about 100 parts by
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remove them Non-limting exanples of these additives
may include but are not [imted to carbon bl ack and or
wa@2man64aty of ot her organic additives such as PCT/US2006/045813
accel erators, anti-oxidants, paraffnic softeners,
anti ozanants (See for exanple, "El astoner
Processi ng: Formul as and Tabl es” by Kl eenan and Wber,
the contents of which are inpgecporated herein by
- reference in its entirety). In some cases there may be
weightl W tBeldiiérl ®heh cadilbhutly @Sbonfiddcktoeamplian drholonk 0£dba6t JNMFs and the
? ngg n%ﬁ?ﬁould use an acid acceptor to process them
peroxiges 2 ¢BFESa hi gh ol ecul ar wei ght pol yani ne t hat
woul d not extract fromthe cured elastomer and bind to
a Thofopmssitiop semposips dasientyy Blire andAsingGEPE $P7 Porrefaf 2 temperature of
from abaﬁhy@i eC o mgmt °C Txh&nseme&hehgﬁh@e@m@moﬁ 8dh ReuHAQda
wher e aci ds e HO rel eased:durin

curi
tempeaREHD fEn Btout 6%& A O O 56| AOmBIR R P ETPEEsanay be used and
can m&lﬁkﬁaﬂhﬁéﬁh@chnﬂ Aext&,g téﬁﬁéaatﬁ:&&amseﬂ dﬁrh@tﬂc procésheThe composition can

be heageg#% a%ow{%S %ru%et?pf}@% ov.g 31% ?9 sa\% t}%dcl\(l)rangfolg rGrg 3 sgr\rllee émbodiments the
compasiibn ong be hedtbdior abad 066 asdtonel.25 koo dI eshb®e of tetnlperature and time can
be chos%x 15 %Hv?cﬂ: C&]Qed cﬁgt g{ ﬂ%% &ngﬂdt dr%@eéaﬂce @quﬁxblc for sealing ﬁiel

ree 0] con al ni ng coagents, and

cells og Graeabing Suidfentasning @@d@fs afrierperag e g %ﬁéﬁeweiﬁ’ovafer or flat panel

coanné@@anﬁ@th]ﬁﬁ g, 6f Eﬁﬁbﬁﬁg pb&s&f Lohas Gure-ﬂi'ﬁés%ﬁh&'b‘é uﬁ@’to bﬁ‘sure complete
reactlmngeegp O%W?aé&’sﬁbg‘[%ﬁ‘é‘?se gﬁ&cogx?ﬁ%\?c?rg%%bg eec{) and compressxon molded.
structure, or it may optionally be formul ated as an
adhe §ilve~1byh ms¥ he mixed withl coopbrant heirghher gengietkyanglagtomarind curing

agent %Qfxélu&t{fa{'ﬂ&g fok BRSnpld B8 n§ﬁﬁ4nteta4§ Jaﬁﬁﬁ BIRRMHRY- 1284 6B , single or
of cationic Inpurities that can be extracted fraom.the

il PR SERR RIS Yo LR A R HFO Iaips nelies any of these.
These@lefsatdyadel8ed §L1Y) drir@s omyrelﬁllllefslrﬁdyl Be B¥%d Bitcoddination to mochfy the

strengglgafn gxgrgeén%%rop%r? Fﬁ' ﬁ% %,lﬁe 5 Ilfz%&ogrllj ! ed%&%\? HE?Q e r%w%tof its mechamca]
propetionirgli mmldgig@mplea;@,l tbhafibwlcant haya agnead pritioly dimectertvd PS5 4o 20 microns
and, n%@ﬁr%&%abfl} \6 'Ilh ocib n%nl?)ﬁg é‘lje %ecfﬁfé& @F&ﬁlﬁ‘}g%oﬁxﬂﬁ&g acid groups, the amount

e extracted Inpurities ca

of thegehpateréaleranbe @dinsted podiat thewdo raoaﬁe%wpéea@;édtfmely afifjct the curing agent.

conductivity of a polymner electrolyte nenbrane and or

C Ihs Eilleedaa bk Slebeds@ Rk eaadpeiboto iy mieed (i tikazumstock and peroxide or
oer G 3BLF i 5 DG 0S5y Uy LTS BB sl oo one
leachedivathmnespenus isplvton dlotrong mmetadecid likgy HC! of nifrisasigrand washed with
demnégﬂwea an@ﬁﬁi@@ §hym) nﬁkMM Mhe HaksbdciIhd Eaﬁ@mg&m The filler can be

di um I nc

washa i 1 B SR CRosCERE Py BFPTHE S UFBR: SFRBE Bdpaggion and
adverdeDnesteot thb caridpdfeattion ihes teen thdeoddna e kuffivieaolkvdli on (or

ot her equival ent extraction solution) is |less than

abl%létamggrg dt %Cf iy t(;r ltEeadﬁéH Leaq b@ l:r@t%t: Qﬁfg& o@"{‘@toa 3%% ?and in some

characterized as conpri si ng | ess about

embogjmenis flograbapt 20 t@@bewtéﬁwmé% a’é‘b’ﬁ'ﬁfﬂl $they em%@dsmt:mﬁmz o 50 parts based

on 1060 gér%rﬁ% 1 seR¥fel AGlaBlRlefsRlef iabIRNHbBI NG LB AGHIcRSIF the filler is less

rising |ess than about 225 ng/ch
than about 20 parts, the resultant sealing material can haVe high gas permeation. If the filler is too high,

greater than about 130 parts, the strength of the rubber can be reduced.

The cured thermoset elastomer can be prepared by mixing components including the elastomer

_ or gumstock, curing agent, and filler with each other and, optionally, with other components or
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extractabl e cal cium zinc, and nmagnesi um conbi ned; or
as conprising |less than about 225 ng/cm 2 extractable
wa@ a00cioguTy7 zi nc, sodi um and nmagnhesi um conbi NnedPCT/US2006/045813

Impurities that can decrease the ionic conductivity of

a polyner electrolyte nmenbrane can include cations

such as alkali netals, alkaline earth netals,

transition elenents (such asij?Ag+, N +2, M+2, Cu+2,

Zn+2, Cr+3 or others), rare earths (such as Al +3 La 3

addmvesr to@b1Aed Syrablal Hﬁﬁﬁﬂsuf&ldﬁﬂiwﬁt kiwea8ing umlmiamrbumngmkneadmg machine such

osacupil] o ealeiiene oy Py B TP Mgk oM Rl forosin
resistarCld@jnlGe bisels @Gmer 1®¢H®)ls xbtestp@npbébhe Surth elasmmymay he formed from each

curableeéoﬂgn QuEh arﬁrevgfd%& pﬁ%& Qﬁn %sé"&(?ﬁtiWoﬁs dush as bul but not limited

to an extent use a seal,
to hot air agipE eesistagas Reter pamteab@ C%mpréssf‘?“rﬁﬁ" a’éﬁ °rof@f’r’fé’rfc seal i ng
article. The extent of curing to forma cured
t h&m&m&&bnﬁbtaeﬁmme highPlrilyeedl igatidttrig ﬁrebgd'e&ﬁid’n&ﬂbﬁimdmsaff the

1nvent189 %glgfé{'gfnﬁ%%r | c%al\}grrstgfo Hxap eglgé]n : g glulf ul. d al'el o 51)r(rX1| en%égnade using
metal dhairdngaridistdesigeaiike Zaﬁtamh fillgk hke%‘lQiu@bmp@ntmns theenghodiments of the

presen %Gaﬁﬁﬂ Shd élﬂ&n&@ %&lﬁﬁo@ %Ecﬁ%fé& aliceh Qiec&amgggﬁcstemonductor

e cured el astoner, e cured el astoner” may
proces tplait{erhem¥<alBE W Bprihess pooperimenaREhe pjrere mg(ﬁm“m are absent

organddiliele ok bRhabhasEhdFius %mﬁr%&lgdﬂﬂdanﬁﬁ{g@gbrdﬁ G¥mpositions in embodlments of
G MR TR I TN —
organdptiogpherout based wdcaniidite zpepios tSuchia gashetce oghter wahlamlameld can be

charac%%ﬁg'dsw &u%&ﬁcﬂ agldﬁie\ﬁ%lt&lr@’ nsg?org- hﬁe ﬁ(wg&tﬁ’taﬁnnahve seahng material

oxi'de C resin, or nati on hese UZS
can bea%gtr@pt‘zdﬂuph]@lah@e ﬁ@lv%hawo%ﬁmabmcyn@eﬁ@m@é 3%@11&/ or less. In some

embodfr'rl!erﬁ@ﬁ‘k %Qiteli @BS@fnePMS'l@sg tH'aﬁ @G&dt 200 n 91%2 SBeRdtaE calcium. In some
per ox ide in can

emboda@fré? FPFﬁlér&d GerRentps! “b°'a 8}?@???% {"?’ ?%’a*f‘. wac%{slﬁfalawwf‘ &ine

combifiaY. ax b&ﬁéexﬁbc&ilmexdklﬂﬁduﬂw clagidindehds 0exs than abmit 425 og/uin] odractable
calcm%;ezlgmcg Iag 0 I ees{lrlgx c%m meldo?n N {eenrltg)%quilén\{s #he{éﬁre% elals omﬁtr has less than
about Ekﬁcrbrgmreﬁﬁectrecftable ddeiey fine, spdinmt ingrmdapesivmn aprnbined. i Ewsmven whena -

P ERetion 18
fluid 1Q£IWH% PERRX A SSw e ntdiinGtivd R8I, 'ti?@ﬁ@ﬁ @geésmyeﬂﬁo b& contaminated by
Itrated with a standard solutlon of

odi
the ma gy FFER R ERrE NN BT BTOE DIPRSrR T Bvesgp re sufficiently

low intthelf gt 6F étBigiohSsubis Bl ﬂh@y #re aﬁ)ﬁabw fbhusl@&rli heiselgicehdubionindustry.
le ma

t {
Remalm_ﬁgﬁlaeg fc ?Oq‘saférsa‘ﬁ amApal }ons ﬁ-@% n be ana Htl 1?/ I zt"ter sugjectmg the polymer

samplSpcinetcid @frhétiohal Met hod Cd 8- 53. Th| s net hod can be
further nodified to render it npre suitable to an- EPDM

S YR HimdRe oF: )Elhéjﬁ-eéﬂdm%nhﬁﬂ SRAIAE Cure HlePmEdet 88ktomeric materials of high
el astoners,, for exanple cured ynonoolefin co

purityp In.somea eé@%ogﬁgqngs &hgﬁ;uﬁzg el?gt@amef o410k CORLER alaf.)unt tl e))/(tractable cations that
wouldejil o @aiolyaies eldtitolite nidhthirdnedhh fiel yell © aniekizst aingle thie @Fvton conduction

ofa ﬂlte?%e\{/aastééérgﬁed. This degradation may be assessed for various elastomeric materials in
embodiments of the invention compared to control materials by making a fuel cell stack with gaskets of
each material and evaluating the lifetest for the fuel cells over extended periods of time, for example
1000 hours or more. The cells with the different seal material can be run under similar current density,
humidity level, temperature and other conditions. The cell voltage for the control and test fuel cell can
be monitored over time and correlated with the composition of the gasket. Cured elastomeric materials

in embodiments of the present invention can be made into gaskets for a fuel cell. A fuel cell utilizing



10

15

20

25

30

and aggressive chemcals |ike ozone, as well as the
ability of the nonool ef ne copol yner gumto be
w@e@cmesed usi ng standard el astomer processi NgPCT/US2006/045813

equi pnent. Peroxi de and or phenolic resin cured

nonool ef n copol yner based el astoners can be used in

the sem conductor industry in the chip manufacturing

process where they may be useg.for seals in substrate

handl i ng, substrate coating, substrate cl eaning
such ga&itets premTbuffiblent Pigite MdorFapdracitiohiregstficd (@as8spod fiddant, fuel, or
any co&%%nggox% tgﬁgseﬂhrq t%ogueggqucgré avaesatn%ggrrﬁgei égﬂln];)vg}t%ﬁevgegraatcﬁtg)glrgte of less
than abgty H Msmicvayolbberircialsgme Embochmﬂ tessoﬂlam h@ mixzo witsMeurazd in still other

embodBhert'RAALL10 SRk oBORPEI ST NG curi ng agent added to the
el astoner and filler for curing can be in the range of

R0 Sealssap hevalgmRa R ToA SR o PO raa e s e, etastomer

and cudihg tifne. Tﬁd: Rmt ed preuﬂiﬂaaon @nf&hd@nt@&o&hﬂﬁkb@k to rEHere evaporation of
fuel, omﬁant an%? r wa er V pqr Xl%tﬁ)l’é og ‘6"%"\% ﬁ)lgsg frli{):rglfﬂg r tacg hfalgs re?iuce drying of the
polymtrfelqcrrelymm@mbram mquw eagemen| wherggich watlable ebatrofneuc ggats are used,
the low Bis ReméatioN @hn RULA tﬂ@ﬁiar&po& StlazdBSus Va5 bithlas h@;ﬁ) QleﬁF Ofn some

cured el astonmer has poor seal i ng properties.

embodimgihihe grred ﬁr@rrﬁaseaaéﬂ?m% cqrgks fﬁfﬂ@qﬁl inipifesls @@tﬂ% %ﬂw bermeation to
reducd‘d:ib[hﬁitldﬁrof%[& dn&H@ﬁIngmfe ;ﬁ‘a%meb eréomyﬁe @eenibdrd ah@ wheve Rk traction of

seal t S E
the cured elséttv,tomﬁr %erzéi sa % oéa?m;nrn?all 1SonC éoaa of 8 ng d—ﬁ%{aﬁmc% fof sealing material )

or lessakrefftab])orotqb metad ld@mecpegmt;onanf 60@ g rﬁ¢tall>/é1m ofikéatihg oaterial ) or less for

the extribEbHIRERZA00, WIAGKd sGRlmbe 1N an anmount of about 30
parts and the peroxi de is about 2 parts. The

c osition co r|S| el asto filler and curin
Sﬁgfm&%}ﬁ cyep EQ & "t"&‘n‘fﬁ‘&peé’cr eRessed inte AR Artigls SHEh afé’(ﬂt not limited
to atapgbdreia b bertd s]:&O:mOﬁhe drmsonefecshddistente, tohen o—rmg, by using known

moldn%&@aa?lﬂf%%grgié%gg gge atlé{ofr%b aém%%1 rs%%%e‘[st?nﬁot %o hegt and pressure.

Thereafienfhertticly vy baypuljectediod pa&t@u@zmclﬁn Gheicdaed elgstemgs nbfained in this

mventﬁﬂ%é;/%rsﬁﬁa%l@ﬁ)r L@éﬁﬂ?ﬁ@'ﬁ:éﬂsemrtm%df € GP' Qﬂ&n{at?&ncals, or in the
rocess. The con‘posn tion can heated for about 0.25

manufpie O ymie oAy BiET FRd i dsvices @Gr"épftlﬁ@ﬂerdﬁﬁ%ms Phsprpuits, transducers,

and ﬂ\ﬁd) (e 15 ) Gdhé&ﬁhtsé‘bd e fe P esid,iaaa cmy)rdﬂﬁct’itﬁﬁ"l‘ﬁéjclfr&f elastomers are
0_abou

usefu] m mﬁé&c%*o&;z év e ﬁ gxfr? ﬁ%dl ori??cged'l cgﬁ%nss é{?“ﬂg‘ 6}1 5 %étogle%sd:f)lél& interfere with
the 10re¢ edostnn ofia miptgoipnasgicolr, dirdcucsdedqstaness ifgirad deembodiments of the

inventiorie @R V&1 8F 16888 A il fidtRlor 8L Sitifls (ERARin3 B2 EntYdainteitsf the invention
containing conduits at tenperatures and pressures use

used a5 p gaskpider Biel ¢9 lapreﬁléﬁgs] orégg\pfsr@nereqxcgwf °ﬁ§tamé’{"‘6ﬁi shxgh agjffations, by the

reactidit wittpiae RtepiaDERSHREng th BEREL KoY, Ql1bwvihiggenbatitS eficitAey of the fuel
cell. €NSUre conpl ete reaction and renoval of volatile

by- products. The conposition nmay be cured and
conpression nolded. The filler which may be m xed wth
conponent the rubber gunstX¥AMREE | astoner and curing
agent can include carbon, for exanple but not limted

t Q‘hls(é‘lﬁx;lpl@ iMhsBGis elQHGxK@ryco%l'xLlﬁg (:gﬁﬁ)smon§ HR8L:8 Rlcured to give low

extactable materials suitable for use in semiconductor or fuel cell sealing applications. Contaminants
can interfere with fuel cell performance. For example, metal cations can bind with the active sites in a
fuel cell membrane, reducing performance (sites for conduction of protons). Metal impurities can be

introduced into the stack by fuels, oxidants, or materials of construction. Materials of construction can
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mul ti-wal | ed carbon nanotubes, |ayered materials |ike
graphite, or conbinations including any of these.
wab@3mef771 | ers may be used singly, or two or nBPCEUS2006/045813

fillers may be used in conmbination to nodify the

strength and perneation properties of the cured

el astomer or cured rubber. In view of its nmechani cal

properties and nol di ng properisi-es, the filler can have

a mean particle dianmeter of 0.05 to 20 mcrons and, °
includpregats Qyreefket mhieyialsQThese matedialsiars toaddtiongieproceskas With angarray of metal

oxide 6fF m@tgﬁdaité MRt £0MEdEeea1y3ehdh tgramﬁ%rosglhﬁcl%rm&ﬁbn%r tb PRS&t scorch.
rra erials can be adjusted so that they not

?ﬁaslteéx oigﬁglggnag Flg Sel %l%]:k&gegf %‘Fsg‘a%%’ﬁl"n‘?b?% Lff.l]i.]\ﬁllgh metal salts, such

as caldiiux eetanate! dmdtzhre ogumsthmcekara;ﬂd ilpsurars wet ivis poésite toameatangetal free cured

elastor%gr?péontl 0 O VAL %ﬂqgﬁ%ﬁbasg’ ﬁu?&xk H% gsggfﬁlg}aﬁg% gltnﬁ low levels of

metalsaqgmsergw@ﬂ (epPiofmy tewonigehi Ti@sewer@gd@ cei keusedito greate metal free
cross THKel bfasBfes B0 MBTNRQ, ki dei oni zed water and dried

prior to mxing with the gunstock and curi ng agent

§ et e SR PR TP iy BF e itk A lovife eeheral procedure.

100 paroraf&@PDM gamdtoakm@rrfaek vf @ffoadlackradQurarts gf Y eas peoridh &et were mixed

o A L S Bl e 1B PR O e

parts and, i n sone enbo ments from about 20 to about

50" PEPREY o4 i Prialerirgab gfisﬁ’é R cr ERPM REEngsFislssne o sppmbodiment
of the podsé 1ﬁx&sﬁ@h einphedd tp sypﬁcal afluds e mﬂaﬁt&r’d)m uﬁcatriten® gaskets is'given in

the Ta?;&elallsbc ovlv e éugias? e?% éxa ou{] fcgg'rve %g{sa}rq S?Eh rc(:)aézl att iéonoH te%nggrature and
then ag@datadiy inductrélnkountad Hirswe/irisg bpegm@scmaf @€BMDn The fvalpgsen the Table 1
are in F,Jc{ner is too high, greater than about 130 parts, the
rength of the rubber can be reduced- The cured
t hernbset el astomer can be Erepared by m xi ng
conponents including the el ablsder or gunst ock, curing
agent, and Tliggalpgth eacn Oy 3elal 8BEhMOPT T qMAlJidal Viton®
wi th ot her qonpongnts oraddijti'ves ,to form a |curable
~ conposi tion,| @&$™ hen kneadi r(ggftcﬁ’e m xture Linﬁ/gma)
Sodi Teadt g mag i suciT—as a Wy r(le m—a ader—a
anbury mixer or the |ike. MXI hq can be perlf or ned in
Magresiunosi on r gslid3st ant st ai nl eg2880eel s or ot hgr6724
AlomiBLg! a4 ‘lt:btf)it(,c of —the_Gurpd——etastomgr—gan—be—
forned fromjeach curabl e conpoésition , and evaﬁ uat ed
Calcitr i ts phydiladl properties |ig766se conditi orlsls26th as

huL Rot | | m ad tn hnf g|r "CLIJ{'\N IDCLC"‘ ance \AafJ:r

TltzmBl%"i’rn&*atlon c%%presm on set, % or flex |I]’°@ A fluid

Vanalifaing ONt act Wig. oo t he hi gnh pur|1t7)5 searing nat grgs
_pr pnaLerl inlenbodinents of tlhe invention wlll extract.

Chromays metal i|ohd from that sdal© during use cdflred to
Zinc SI M I ar Seal{g@de uSTt Mg Metial; Cafar g adgi P 5

scavengers llike ZnO and filllers’Tike Ti Qz-
Copp€onposi t| ong 1ln3 enbodi nent s {¢f200he present i nme%ti on
ol i atla et A1 rone + hA4it crann ffAart £ ol 1l
\JCUI Cl I IIT II oo al T"UTTo CTr L \ 9y AT 1T CUCU U A B |
Germapiud | | y ¢ es%a d sem conduct]|dr-000 2%
Barium 28.8 272 2.9

S

The elastomeric material of the example contained less total extractables for the metal ions
shown in Table 1 than either the typical EPDM or the Viton® . The Viton® sample had less
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process related chem cals and wafers. Further,

enbodi nents of the present invention are absent
wore@anesal f ur or organophosphorous conpri si ng PCT/US2006/045813

vul cani zi ng agents. Conpositions in enbodi nents of the

present

i nvent i

on are free of added ani ons such as

sul fate and phosphate ions from organosul fur or

or ganophosphor ous based vul camsi-zi ng agents. Such a

gasket or other sealing article can be characterized
extrachpleghtongginiapd berdum than exahiflé £dOwerki the datpdtefrstomprie matehiel of the

examdlé’%n%‘iﬁd%@s ré%éc‘f%\l/eétﬁﬁi ﬁ@&ll {581, Shd ﬁJ prfagl?dglllegigglﬁﬁhéﬂggs%gnesium,

uch t hat

the so

tota

calcm@omq dior ¢he r{ﬁasngg@xoﬁg pqglﬁtgn,dﬁagn@ggm, glymiggmppcalcium, titanium, vanadium,

mﬂﬁ@@ﬁ‘lc

mvenip gl

s, %E}&latﬁhhhﬁ‘ tdaxailnasﬁ@a@éd N@Sorth @SS art BRPLARBGHBF the present
extr a e m n s O{TE e
R SIS I3e BEn S 300 BB G P D Pac B¢ feast

154,0@xigy/any, abiletleadl mm@rh.aml lezbtric, 000 mbicnAek thésa irspurities. The composition of

ng f tE? aﬁ:l gfic 01 I%cmh%‘% ext?ac’?ag{et%%ﬁm?nb Qe%g than about 200

the pras%% 194165@ n%lshc ude

ac

ng/emé eﬁ@mﬁretéble caiciprrad gins sdinhinnd;sless then ghone2R @mz@mw%calcwm,
zinc, Eln@%gaghm abAbihed ABssRHNCBBLESE hafehR Q&t@ac%iecdalémm, 2irdCsodium, and

and magnesi um conbi ned. Thus, even when a
magngsiym gomiined. | oued to contact the | ow contaninative

article, the fl

sodi um

by the

SRRt

uid is less likely to be contam nated

nmetal ions. Hi gh pEXAMPERBa® i ng materials in
sonme enbodi nents of the invention are sufficiently | ow

s%q{es ge ?altxoh 8Pc§n &%’t(‘tﬁé’}g Jx zﬁx e@t{)gdlments of the

use I n sem con uct or

presermmnmmgmaétlﬁ?re@talemr@ chEnRRacns §V ARk QBH}bmi YtH &lupk athe impurity
TevelsiRe t}@&@}&tdeczﬁhhg agegmeld shit@LlastES %aﬂdg %ohhﬁerﬁ @LLyyd’fg‘ersuon with

conoep IR AL C5

extrac

S R (e aL i BT o) raEives Srsble2

materials of high purity. In sone enbodi nents, the
cured el astoners do not coanﬂa2anDunts of extractable

Ao ol ral vt A

oeat 1 Ang
€at+ohSs

h o
tllut VWOouOT u u

menbr ar

einaf

IIUI* CT oI Uy

uel é?’gestué’nﬁn ext ent V\,herzé t he %?t’é?f’gﬂns

conduct

mat eri g

I'ReoRided Tuel cel CuvREidaamaded. ThiCured Elastomer
—— degradation—nay j g

| 4aroK e

DOUFERNt 5V8Io% he | NV on | dGfpar ed | Vatlcup

Elem&@Nt I Ol
gasket_

i3
of _éach

SRy NMeKipgya | U T ST Gk TN m
(ggtzrla 3 B)tinggthe [ i etevt(pp )

Borofior t hd

484238 ce

|142s4&dver é&ﬂé@ded pe.Obdds oft. ¥0Sme, f 31347

SodiExanpi &
Mt fer

gePp T

nt_seal

prm 1‘75.4(%—; CFES SOV LI5S 5743

materi al | can run_under $|n1lar

hdmgumhmmnt

TUIIUI L I

MQﬁﬁlty

Q@MhiditySB@vel ﬂéﬁﬁeratuﬂélﬁﬁd otﬁéﬁﬂ

f\J\||4\

ALmRD

e

s R T A RTIN E M W DR

Potaslubd) t h
———naterd

SLEGP O0S

140.48 of | sheogaskeyz.78ar ed | @bamsoner i20.085
hodinments of the bresent |4 i

CalciBIél madd

o T i<t

shoar 8 of 188-80/k1 £aP-692 1 dp0gaf [ 157364

Scandihd ! Z!

gas_per

ngsotn d

nmeation

apsed S af 6.691 Sut b%@m Pl 17 and @F357

resistance (wateri{vapor, oxidant, f

Titangym any

c<babT nat

iQ37Df t he8@Y t hal Ot@ fuell 03 carn 0.440

Vanalliy

dl (ﬁw ay

FBhd VO 5395 deuadgt oMt R0t T ¥90a0

Chromium

2.009

1.728 2.193 2.068 3.454 2.756

Manganese

0.145

0.190 0.725 0.719 2.106 1.577

Iron

9.363

9.363 16.694 10.883 194.138 125.572




t han about 100 mni crovol ts/hour,

| ess than 50 m crovol ts/ hour,
wenimaab4rent s | ess than 10 m crovol t s/ hour.

and in still

in some enbodi nents

ot her
ThePGREE®06/045813

can have | ow gas perneati on which can be made through

choice of filler,

el astonmer and curing tine. The | ow

gas perneation can be advantageous in fuel cells to
reduce evaporation of fuel,_ pxidant, and/or water
vapor. Prevention of water |loss fromthe stack hel ps
Cobaltl €0UCE §l6ys Ng [ad.ode ppbyBsr el ¢otozel yt e | wmr ane.| d 164
i process equi pnent wherk such cutable el astoneric s
Nickelar e usig@01¢he || N 4as h8ARBat i on 048 r edy®S%lhe | 7113
o transpog teof OUS| ¥3RPTS SUGE3aS HC 491798F - 1|87 450
Zine sone en%‘%élyrrentsfﬁi cure Yt her et el astoners cJ he
Coppefor med 0.012 sea).812 hat | B248 | ow ;@e?lr&eatl o 1t396r edyce071
p 1 £ - | : L‘
evaporpit-an—otyatetr—an RYTNO Q7 37Te Py ]

Galliug ectraﬂ?pz nenggﬁé\%e ahg'o ere e;?f r3;7lct| or %@t he diF%
Germ®h@at ONBOPT oV gless a t poalienet all 0LX87 congentasat i or] @57
300 ( netal )}/ (cnR of L seal i ng—Hatertal——or—t-ess;
Arsenigy efgera%{OQStot 9-00%t al | POHOconcai2 i on’|$0%00 (nd-012
Bromiget al )| of| #6841 N BRFAT I al )110930 esq 9,008 t he | 5,108

extrac ablejreals Zn {Ca,_ My and sodium_The curlable
Stront'umnrpos 0i063 can0@@3conv§rﬂ?§ntly &chlessec Q.34 an | 0.511
artiect h—asHpt—o r ted tapg;q. ket G036
Zircorjutty” s L9002 ohdP8F ol SWr f acaS P & suistrate. ot
MolytaRnamr | 09100y L6108 knoWrd2iol di rg).ﬂ)hfbhni qusss@and | 0.038
cuurinaltho ol abt oo e Ad "o ¢ 0 A o + 3 H
v AL B RLY ] =T TT ™ LI VA4 U1 Ul UUJ qA Ut
Silverp g 5 ahg'@?essup@b Thei eafter tred{%mjl cl e%ﬁ%—éy?be G414
CadmBHR] €C 6080 a| pO8s cun®.anscl e. (Theogured ®@Lest onera21s
____o_b_Lainbrl Ln -thlis inventtion ARy He sujtabHefor—usel-in
Tin  §yel c=pl(§),6 in Pi‘i’éznanuioa(l"t ure ofob rrmceb%—zga %506
Antinlgy! 6| GEOAT ACT BOB1OT S@MEONIUGI@E0ANT o097y — | 0.101
iniparticullar in sedling of clonduits,
Iodlnetransdjdeﬂ@ ahd.- 3f79w d tQa?ﬂcﬂ i ng d}e‘ﬁ‘&es gi?@l?n waf 2982
—fHat—pa . ' T cETom: cur =k GB U OTES S 004
Bartuiy o s ePE‘V% n aj(o)b I catijons "wher g ex racte or@‘ eache?fo
Samafiaini on$ of00BM t he. Om)ﬁred él.ead omsrsOOO@I d i n@.e2fere WHA3
t-he—-ofit-e—cond A—ef—a—rmatertal- A Hatr1th
Tungsieh e ¢ > 060 e \Ofogﬁ 190 bodi % %Q%nvent Pgﬁz
Lead NAS a Yeroo2 owl beyel of gsgal !on@_o@y oth 1.798t i ons1.746
__remnining Enbodinments lof- the |
Bismyhsket | 001 uel| 08| s 4r&@Pludes |oP-0PkducesO-§8fer at | B4
of Tomtam nants, such as cations, by the reactron wth

the materi al

constituting the gasket body,
hi gh generating efficiency of the fuel

cell.

al | owi ng

EXAMPLE |

Thing &858 MRkBmets| WL madesy ﬁb@e%lﬁ%&?fmﬁés%'nﬂﬁxample 1. The results

co

npositions that can

be cured t

ive | o

show that cured elastomers having impurity levels less than about 600 ppm combined for the species

listed in Table 2, and in particular the elements Na, Mg, Al, K, Ca, Fe, Zn, and Ba, by digestion can be

made and indicates that the curable elastomer, curing agent and filler used to make the cured elastomer

can have cationic impurities less than about 1000 Og/g (1000 ppm). The cured elastomers in this

example included less than about 500 ng/cm® combined for the elements listed in Table 2 and in

particular the elements Na, Mg, Al, K, Ca, Fe, Zn, and Ba, by extraction. The results further show that

curing agents like organic peroxides that have impurity levels less than about 300 ppm combined for

the species listed in Table 2, and in particular the elements Na, Mg, Al, K, Ca, Fe, Zn, and Ba, (by

digestion) can be used to make curable elastomers with low impurities.
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extactable materials suitable for
seal i ng applications.
per f or mance.

or fuel cel
WO pdognéore w
met al

cel |

menbr ane,
conducti on of protons).
introduced into the stack by jiguel s,
materials of construction.

th fuel cell

Met al

use i n sem conduct or
Cont anmi nants can

For exapqit/@$2006/045813
cations can bind with the active sites in a fue
reduci ng performance (sites for

inpurities can be

oxi dant s,
Materials of construction

or

c dhe noled dstomatsf tiis gaskktindladedres kitn abhe 200 P@’bﬁ? bﬁlxﬁractable

calciufl} l%a§ &1’8‘9 hibdu ?E‘@ Asgﬁn? PR

%le caSm

are 1 n

I Ona

r.ra
en?éi Zinc %(qmoome ledss {han about 250

ng/omipyrab blercelsuin Akicrrgd megntshum sorobingds lpssebeexmbo@tczéﬁog/cm extractable
calciuh$h&a64dih, M&ﬂé@h&&%o&&%&” cross linking chemstry

t hat conbi nes su
stearate and zi nc oxi de,

fur with netal

salts, such

as cal ci um

this exanple i l.lustrates that

it is possible to create MEtaIPEdee cured el astoneric
conmpounds by using organi c based curing agents,
e Sp&cixainple ithisostes h&‘!ﬂpﬁg of v in@iteikyscupibld1ElhAdrher® bgﬁﬂihs@ocks (samples

ID Nop?dzféx!l

m&PgMO é&n

useg fo crea

A

Q%éhg%honI

ree Cross

eselggrOX| e
iked eIagt 8

?urcd elastomer of

the pr%ea@thn‘e@@hepﬁ)mﬂer tomravpromtl ircExapl¢ hePhepwptrite lastsefte curable

elastom TN GG NBER

procedure

100 par s of

- Sl Bt i o

st &lkég%fﬁggdﬁh\!@g?%ugg Q&g %ﬁ&paérre lngen %n Table 3.

s of Var ox

AStOBRER A i

per oxi_de_ t hat

:r@metér%\feéségsis 6lﬁm about 250 ppm

Combuml Tbe thefspecicriztedouTatae 3,150 id partieelsr Be klsingsts NA, BigiMBIKY Ca, Fe, Zn,

and BQ cad B@u&ﬁtté‘l‘na@(ﬁ

In an e

el ast oner
conpared to

typi cal

Viton(r) gaskets is giveni

R SR s

present

hlgé Table 1 bel

[ed EPDM t her noset
i nvention
val ues for standard EPDM and

ow.

EleméYRt €rt al's
acid at roo

|nduct|vely

) ed pl asma/

BT fo m5
nltg gﬁ%{éér gt%tr%é an% nggv %ﬁtéled by

kpectroscop)

o148 2l B-control
(Iémn:P/ NB) .

d T el 4
! e 1Taurce I di

thaor
Lllal_l CILIICI

Li fre—vatues—i . . ||gl cre—Talp The
lﬂu astoneric|matérial of the g%%ﬁple contalne q@%
Borort ot al extrag th&ﬁ4es for th

iorg2i7abl e 1
Th

SodiwRy on(v) sa

SE%?NGHZ i ons shown
lypluuﬁ’ED I or—the \ffnn[r - I
rgr%ghad | essext 1 & 2§bl e chrom ujnza?%?

LA =2

MagnBgittrim than
Alumirgimy| - et a

ex@nple 1. Over:
the exannLegnn

Afi[sgshe cured el
ained. less extr

dlFEEr1 C
ctahle

#erS, and in pal239F ar contai néd-18ss

Calcitiagnesi um ¢
sadi um mag

akgiggy and zine

esium alum nu

17550t e TEasT
cdﬁrum titanilu

B 1995
um_

Scmuh@ﬁadlunl chiOgrdilum  zi nc, co@ﬂéﬂ7 gernanruerEQBium
Tit IuH{:T cured—eti tgmer—rn—an—e mrert—of—the -esent
laminventlon had a total netal |extractabl es of F%% t han
Vanadibout 300 nq/lciiﬂz typr cal EIDDMSHad at | east | 153000
T Hie—Mtop—+) 'ﬂa% at—east—3+7/-000
Cmn”ﬂg$§nﬂof thegellnpurltles e S%npositioncﬁliwk
Mangpfig&sent 1 nvewntizan 1 ncluded [ esit han about™ @0 ng/ cn
le calcium lesds than about- 200
Cobalt 0.017 0.017 0.017
Nickel 4.037 0.091 0.155
Zinc 0.484 0.463 0.197
Copper 0.391 0.099 0.145
Gallium 0.009 0.007 0.010




ng/ cn2 of extractable cal ciumand zinc conbi ned; |ess
t han about 225 ng/cnR extractable cal cium zinc, and
woragneei’am conbi ned; | ess than about 225 ng/ cnPCT/US2006/045813

extractabl e cal cium zinc, sodium and magnesi um

conbi ned. EXAMPLE 2 This exanple illustrates the
preparation of cured el astoners that are enbodi nents

of the present invention usi-ni® -di fferent peroxide

curing agents (Varox DBPH and Vul Cup). The inpurity

Germbwivel s of t:té.(]dér oxi de curimg.Ggents and cut€d13
Ar [ [ iﬁeﬁar action (si 0006?395)

seii%ncent r at ed "M %ric acid and
Bromitd h 5% ni t [3et738ci d) are gi yemsg4n Table 2. Taldze 2The

__guLed—eJ_asumeps—me—Le_nade_Jg&—@LeeeduLes—sm—Lar to
Strontig@se in Exa®flld 1. The resyi®%%how that cyPddo

Zircobiuas! ONET S Mayjpd | Mpurity I[@y§lss Tess than @Qgt 600
ppm conbined for the species listed in Tabhleé and _in

Niobipar ti cul ar {9e00d| ements Na, lOgOOlAI, K, Ca, FCQOOZn and
B drgesty can—be nace rdicates Llle

MOIYE‘E[?H&] e el a%ioodr?gr curing acgjq and filler use(?to

Silvermake the cur @d)3é| ast omer candmme catl on| C i|gp00di ties

Laocce fhgn er*\nu_f Dala ( ha ot H- ad
Cadmi¥qst oner s | F?“Qlﬁn S ex;grrplge\l ;@c(ﬁ?ugdrl ess t haf-%out
Tin 900 ng/cn? ¢oyzained for thelegl@mwents T1sted|igpobabl e 2
L and in partilcular the elements Na My Al K Ca Fe
Antimony and Ba, |By0¥xtraction. THe%%sults furt h&O03how
Todint Nt CUTT NG [HPHES 11 KE OT gary gygoer ox1 des TgyHave
lnmpurity levels |ess than about 300 ppm conhined for
Bariugthe speci es I0i055t0ed in Tabl e |{$.04nd in parti¢®ea4 the

Al

Fements—Na; A-—K—Ca—E Zm—andBa; 15
Tungggl gestion) gan be used to nakée curabl e el astor'reor4s w th
Leadl ow i nmpuri t ij@s00Phe cured el élsﬁ_@fmsrs of t hi s |ex@iipl e

+heluvded—tegs—i-har—about—208-—n ..;w. ext+aetable
Bismutly ¢ ym | e4P9%an about 234 %@‘? ene of extradtd¥ e

cal cium and zi nc conbi ned; Tess than about 250 ng/cn®

extractabl e cal cium zinc, and nmagnesi um conbi ned;

! efgﬁm tuhﬁpne%p%%gt ﬁréfggtb(%%ag ﬁ%ﬁ: &%&ﬂ%&l%@ cl%sx%%J @ﬁlén@aﬂ Ql@ngference to
certaif pte[fg’(qd@p@gdlg)@aﬁqﬁpee@f (qthqr(ywslqrpp gmempysqu Thbjefore the spmt and scope of the
appen@é@&ﬁ%%l@ hotHeFRtiRe Sk %@@ilpﬁ &n &ddd thppreﬂe%@ verdispeontain within this

and 1440). Sanple 1040 was used to make an enbodi nent
specifyplign.cyred el astomer of the present invention sinilar

to that provided in Exanple 1. The inpurity |evels of

the curable el astomers were determ ned by digestion

with concentrated nitric acid and are given in Table

3. The results illustrate that curable el astoners

having inpurity |levels |less than about 250 ppm

5



conmbi ned for the species listed in Table 3, and in
particular the elenents Na, My, Al, K Ca, Fe, Zn, and
w@200706417be used to nake low inpurity cured el BGT/URWN&E 045813

Tabl e 3Al t hough t he present20i nventi on has been
described in considerable detail wth reference to
certain preferred enbodi nents thereof, other versions
are possible. Therefore the spirit and scope of the
appended cl ai.nms should not be limted to the
description and the pref &A% S ersi ons contain within
this specification. CLAIMS What is clained is: 1. A

What is 6RHa@®ist i on conprising: a nonool efn copol yner, a
curing agent; a filler, wherein the nonoolefin

L. ‘%6%@?9%%?“0@9P?ﬂ§gagent and filler prior to curing
includes a total anobunt of ionic material that is |ess
i hvhodlk@ulcopd8the?d/ 9 . 2. The conposition of claim1l
wherei n t he nonool efin copol ymer is chosen fromthe
group consisting of an ethyl ene propyl ene-di ene
& B , an ethyl ene propyl ene copol yner, and
conbi nati ons of these. 3. A thernoset el astoner
aofiia] rmetdtrdiy titanmongolehia copalyatrf dudimgQigent, ahdlrﬁller PriorAd curing

article conprising. the thernoset, el.a to
5 inlafes GoildieRob: 28 ot ElirRy e Bsifinanpul 1E0 ﬂég
ionic material is extracted using an acid solutlon
2. Tﬂiaecomnmqsﬁisnhltdf@:ﬂmnf 1 stt@rem themnenaolnfit hepolpmiec isnadioeen ﬁbm the
s extracted wt sol ven ure er. 7.
SRS Kot Sh <R rt Y et dacl SpRBm ShiE e i3leEk pxfyiene
@pblyatdreahd dontibihdtdorsofalesel ast oner is | ess than about
300 ng/cnﬂ of extractable naterial said extractabl e
3. K%e et e a{é? oeotlnn?&i Pg ttt% eo%{tleoas eisclglg‘?
con I Vi hor ane |n a
nenbrane electrode assenbly of a fuel ceII. 8. The
4. Awapizds camapriasg the thermnesel elvstoBenkéckeim 3the curi ng
. agent is a organic peroxide absent a mneral support.

5. The composition as in claim 1 or 3 wherein the ionic material is extracted using an acid
solution.

6. The composition of claim 1 wherein the ionic material is extracted with a solvent that is
not pure water.

7. The composition of claim 1 wherein the ionic material extracted from the cured

elastomer is less than about 300 ng/cm® of extractable material, said extractable
material characterized in that it decreases the conductivity of a polymer electrolyte

membrane in a membrane electrode assembly of a fuel cell.

8. The composition as in claim 1 or 3 wherein the curing agent is a organic peroxide

absent a mineral support.
9. A composition comprising:

an elastomer gumstock that includes at least one polymer selected from the group
consisting of an ethylene-propylene—honconjugated diene terpolymer, an ethylene-

propylene copolymer, and combinations of these;



10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

9. A conposition conprising: an el astoner gunstock

that includes at | east one polynmer selected fromthe
W@e@ap6470nsi sting of an PCT/US2006/045813

et hyl ene- propyl ene- nonconj wgat ed di ene terpol yner, an

et hyl enepr opyl ene copol yner, and conbi nati ons of

these;a curing agent conprising an organi c peroxi de;

and at |east one filler; said conposition including

| ess than about 1000 ng/g cationic inpurities that
a WRihEa £00 EaRBriting ab@ikanic pordutedd; and of a pol yner

el ectrol yte nenbrane of a fuel cell. 10. The

co§£05| on according to claim9, wherein the

ebumstock is contained in an anount of about

100 parts by weight, and the filler is carbon black in

s€id campusition incdibding 136 tipar dtwuabedd hg/ gmnomcdmpustla:bmat would

agarh 5 ipe coPUEHEY QG Le) DR O Ry GG Of & Tl 2

tenperature of from about 150 OC to about 180 OC for
Tabeuinpositioh (Bd:bordlﬁg toldieing OMphaiein tha ebistophai g\mnislock is contained in

wherein trace tal s,extr, ted S ns fr ure
st of SeF LOF i o iR Fau R AR T s, plAGls T S Hmount of
adhie 30pMPeshll tiepabxideds abdulk Z\Wsm n trace rret al s
extracted fromthe cured conposition includes |ess
t han 200 n ci um and. zi conbi ned. .he. .
A e R e L SNt S
a@ipaatire gafreh sboanes0 eCpnolayomr 805 Csfolr ebdechrierhomt he
group consi sting of dicyclopentadiene 4- hexadi ene,

t hyl i dene n Qr t [
T?)ﬁ é‘églpOilélon-Fg 8Pa(1:1821p OS’Ih o1 J c%r{g{atgﬂ € 81%8‘ elé rqg éﬁh%s the cured
cOm@asition ieinen Arours lesslthmmmﬁg/omzt he group consisting
of dlcunyl perOX|de

Tlﬂg X’lpg%l’thE o£ (: dalm 1y$vhge%ngé¥26r}ﬁét§ﬂe trgbtgﬁgizo%{ lthe cured

oro
compbsmahum‘lﬁdasflestshhsxezoaﬁg/ciﬁﬁeak:mmm&dtznrmmo«rﬁbméchl m 9
wherein the filler has been treated to renove

xtracta]el i. C i I
Onp6n§0€| lé)l;’_ll Of%paé aérﬁf] grel eF eé’ﬂg) r}%lgélq gl’o%b’} grl’loggbnp ul-gégegl dlene
tepolyoer id Selecded foti tegrognorisisting of Hycmppogiiiane i-bexadiene,

laim11l, .19 An articl.e conprisi.n nbr ane
e@?ﬁ‘é‘??%a%rbg’s‘%eé‘ﬁb‘r’? R 8?1%“ SPely dm% te?sggt oneric seals,
sai d seals
The composition of claim 9 wherein said organic peroxide is selected from the group

consisting of dicumyl peroxide, methyl-2,5-di(t-butyl-peroxy)hexane, dibenzoyl

peroxide, 2,4-dichlorobenzyl peroxide, and combinations of these.

The composition of claim 9 wherein the filler has been treated to remove extractable

ionic material from the filler.
The composition of claim 9 wherein said filler comprises carbon.
An article comprising the composition of claim 11.

An article comprising:



20.

21.

22.

23,

24.

25.

26.

conprising a cured elastoner and filler forned froma

support free organi c peroxide; and wherein the cured
we@b@svetTer extracts | ess than about 200 ng/ cn2P@F/US2006/045813

extractabl e cal ciuminto arR2acid contai ning extraction

solution. 20. The article of claim19 wherein the

cured el astoner conprises a cured unsaturated

el astomer or a thernoplastic elastonmer. 21. The

article of claim19 wherein the elastoner is not a

fluoroel astoner. 22...An article l.S].ng:
B e
cemiptlisiigpd sured Blasionien gné Eitlex fatmedrirgrh arsappart fies ionganik patoxide;
ag{ﬁnool efn copol ynmer elastonmer wth a filler; and

erein the cured nonool efin copol yner el astoner

extracts |l ess than about 300 ng/cnR of extractable

wintreini thé cunet el-stomeaixtraets esachabiteur@d@np/ain’i ef extractable calcium
.charactﬁ?ri zed. as i%ei{) calggbl e of decreasing the

IR ARALS GPTOIHIE HY3S lg?ré? Poctrolyte nenbrane in the

nmenbr ane el ectrode assenbly of a fuel cell. 23. The

Tetdrtitle offclamal hwB&eishbe enredt disstomaoainapiises ecupsl yoseurated

eil gst oner ﬁ% EPEfMt. 24{. The article of claim?22 wherein

FEORET P HSHBY AT S50 B8 yner el ast omer i ncl udes

EPM 25. The article of claim22 wherein said

Fhet articlel afitlaim I wherein the ietisorsal innboa flancbetdstomer.

extractabl es include cations. 26. An article

hsiag. A fuel cell stack with one or nore

ﬁga%ég%}gg?é}g%bneri c seals, said thernoset

el astoneric seals conE,ri sing peroxide or. phenolic,.
A aximbrane elécirodroeisenbly wihohg pemase glestomearic sgpldvinid agals

. y ¢ .
‘{oﬁlg)n a%%ﬁ?ﬂggg%q}rﬁ g}éﬁé&%&é‘xﬁé&%&‘g@% rratce i ia’:I , seg?stlglﬁﬁér with a
fellers amd abl e materi al capabl e of decreasing the ~
conductivity of a polymer electrolyte nenbrane in the

%g%gmcﬁglcﬁédg%nogl%ﬁn%oﬁmieiais%n&%&ﬁja%i 136k than about 300
ng/cm’® of extractable material, wherein said extractable material is characterized as
being capable of decreasing the conductivity of a polymer electrolyte membrane in the

membrane electrode assembly of a fuel cell.
The article of claim 22 wherein the monoolefin co-polymer elastomer is EPDM.

The article of claim 22 wherein the cured monoolefin co-polymer elastomer includes
EPM. ‘

The article of claim 22 wherein said extraction is from an acidic solution and the

extractables include cations.
An article comprising:

A fuel cell stack with one or more thermoset elastomeric seals, said thermoset

elastomeric seals comprising peroxide or phenolic resin cured monoolefin copolymer

elastomer; and



27.

a nonool efin copol yner el astoner, a peroxide curing
agent; and a filler, wherein the nonool efin copol yner

we@b@svetter, curing agent, and filler prior to BPUKUSZP06/045813

have a total anount of ioni® material in the
conposition that is |ess than about 1000 ng/g . 28.
The conposition of claim27 wherein the nonool efin
copolymer is an ethyl ene propyl enedi ene terpol yner.
29. An thernoset el astoner obtained by curing the

conposj tion of claim?27. 30. The conmpositiqn of cl.ai .
SRS Pred angno R Shan s PlateFRE B gacts fgss thar atout 300
d‘gﬂv?«ﬁﬂl oF bxtridtalilE neat Q1Y SR efttREDIOhtRiaNeAibENSS dddrésing the

uel cell. 31. A conposition conprisSi nqg: a _cured
RBAIIAD of aRpgmgrelectrolyisapemirage dn fhq fug} celksiack.
conposition extracts | ess than about 200 ng/cn? of
£ 3b@bUstivhebnaanigskadiayldl: an aci dic extraction
solution. 32. The conposition of claim 31 where the

conposj tjon extracts | ess than about 200 ng/cn®
ﬁﬁ?oé’PBiﬁﬁé‘rﬁ?p?fWer A, 33. The conposition of

claim3 1 wherein the conposition extracts |ess than
afrookid2 2hring Agedt; asd ci um  zi nc, and nagnesi um .

conmbi ned. 34. The conposition of claim3 1 where the

BB SrterSBe Mo b SRebRED TSR S SR ERGE ana Bfer prior o
AR 0K4 vtel 20 o tabampo st dffosic meaedd! eiirthe opmbysidon that is less than about
%O@st nmer, a curing agent; and a filler, said nonool ef

]n cﬁgzgymsr el astoner, filler, and curing agent

conmbi ned at a tenperature of from about 1300C to about

28. Thelcoa@©sitmnf aff dlrimn 27 méredh tstroomrolefdis coplgmenispasithhylems propylene-

of claim 35 wherein the nonool efin copol yner

diersd tgrprodymeer. curi'ng agent, and filler prior to curing

have a total anmpunt of ionic material in the

29. An GHERAREE $198 0k bblathdd®eut g e baMbosiH0? 086 im 27.

30.

31.

32.

33.

34.

35.

The composition of claim 27 wherein said ionic material decreases the conductivity of

a polymer electrolyte membrane in a fuel cell.
A composition comprising:
a cured monoolefin copolymer rubber; and

a filler, said composition extracts less than about 200 ng/cm? of calcium when

contacted with an acidic extraction solution.

The composition of claim 31 where the composition extracts less than about 200

ng/cm? calcium and zinc combined.

The composition of claim 31 wherein the composition extracts less than about 225

2 . . . .
ng/cm” calcium, zinc, and magnesium combined.

The composition of claim 31 where the composition extracts less than about 225

2 . . . . .
ng/cm” calcium, zinc, sodium, and magnesium combined.

A composition comprising;:



36.

37.

38.

39.

40.

37. The conposition of claim 35 where the conposition
extracts | ess than about 200 ng/cn® cal ci um and zi nc

wa@eowiosad? i nto an aci d contai ni ng extracti on sSBCT/USZING/045813

38. The conposition of claizh 35 wherein the
conposition extracts | ess than about 225 ng/cm

cal cium zinc, and nagnesi um conbined into an acid
cont ai ni ng extraction solution. 39. The conposition of
claim 35 where the conposition extracts |ess than

about 5 ng/lcmcalciu zi nc, sodium and magnesi um
aw&&?ﬁmﬁgﬁﬁ%ﬂnﬁom ai ning extraction solution.

40. The conposition of claim35 where the filler is
acarihgaghitaakd

a filler, said monoolefin copolymer elastomer, filler, and curing agent combined at a

temperature of from about 130°C to about 170°C to form a cured elastomer.

The composition of claim 35 wherein the monoolefin copolymer elastomer, curing
agent, and filler prior to curing have a total amount of ionic material in the

composition that is less than about 1000 pg/g.

The composition of claim 35 where the composition extracts less than about 200

ng/cm” calcium and zinc combined into an acid containing extraction solution.

The composition of claim 35 wherein the composition extracts less than about 225
ng/cm? calcium, zinc, and magnesium combined into an acid containing extraction

solution.

The composition of claim 35 where the composition extracts less than about 225
ng/cm2 calcium, zinc, sodium, and magnesium combined into an acid containing

extraction solution.

The composition of claim 35 where the filler is carbon black.



