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-1- LOWIMPURI TY ELASTOVERI C MATERI AL Thi s Appli cation
clains the benefit of U S. Provisional Application
No.: 60/742,042 filed Decenber 2, 2005, the contents
of which are incorporated by reference in their
entirety into the present application. A fuel cel
recei ves through separate conduits a hydrogen
containing fuel gas typified by 5 hydrogen, nethanol,
or other fuel, a source of oxygen such as air, and a
cooling fluid typified by water or glycol. In the
fuel cell the source of hydrdgen fromthe fuel gas is
allowed to with the ox

el ectrodes gﬁfﬁéﬁﬁﬂﬁBgF éﬁ#ﬁ%ﬁgvggiﬁgﬂﬁggéggAgenerate
an electric current. In general, each "cell" of a fue
CHiid Applichtitehadaims g Yenefit of UL l]i’ﬁovh)sh@fal ApplidasibeBlon60/742,042 filed

ol rator. el ectrode f. rane
t
Decemgerg E(ﬁ)ts e cg' ggng% g A n% Fh aré 1rtcma) ecﬂ% % %%‘Amctgﬁxr Igﬁ d’\to the presen
application.a polyner el ectrol yte nenbrane, a catalytic |ayer,
and a reactive electrode |ayer. The MEA can be

SA m\r\b&h%&l%%tﬂ’ﬁ%ﬁ%h depRate WondRitPRh ogarﬁaoﬁfmnﬂmebgap%ﬁfed by
re |ca sealed to t sse
E@é awé‘g&ﬁgf"ﬂ‘&{ﬁb# typified by water

hycroof, e ench e 4R GO
or glyculatle thedind celt the I’Sguroé of Hyergzed fromrtheefuelcgas ad allosved eerett &itd the oxygen

oo B IS L MRAER e o
stack. Seali e%gbetv\/een fuel cell stacks can

Jeesrist enk oeelis PRy fphetibpdudesp pais ogp?raVSg‘@P%lﬁreR&atﬁ%orfsllector
separat&atd®dddsind a pue lof BRhbrasit atkelecroi@i YEmBIIVERS). \BacH MIEA€can include

may. be used to seal the fuel cell assenbl The
s polyig e TR SentSaniod gt by o & eashiR B ke (gt The MEA can be
sandwielmdmewsmdle red bitolap platds eTweddpolar Iptanerese B'blogm bepled by thp gssembly, the
cals I T C
sl AR BB A Mo IR A58 D il g
membrgie; HEagy @eqm@m esd fispsserably of the seaiShé berjediginl odryerabairceygells form a fuel

cell staElQ rS@ﬁnéleet\Q%tfhag:eﬁ sﬁ@gs%Lny Bd a&%ﬁheﬁ‘a@d Qélﬁé g&m@& ORirRt A ®kge area is
terlal on bot h sides

[
seated BRGNS S HTE® PRDPERECETBESY B BHGR FRLecin RUGBERpOLY: The
comprdsﬁvefot‘c&rdﬁ ad:dhylg darsqﬂﬁﬁgﬂasehce@ﬁrrplr@@dd ltaigm ufthes&al changes slightly during
use and%v%?f‘ E gener artol on the teerf ormed wth the fuel gas
0 ‘one Such el'e %rode i.e., a negatlve
oIe and with the air supplied to the other
pﬁg]ng]e\péll ﬂbqhé fu%q:lbxs §51éeéqlgr sgaqztpsc;d vstlﬁélcheﬁcsé‘g@d ‘t%lt the electrodes can
be fomﬁBﬂQ:@lEbﬂﬁgdx dajalyishsuch el bﬁfim@rﬁ ort diRerGaitdlie/Mbtetifiton Hoybideg 61 plate-like

t d
electrob’gq 2h éch%%i??'s ea?‘% grn COHJ??GE ﬁ go ﬁzfq a]{]}éghts%ostaﬁ gle nagﬁ‘la'{:on\%ctors
Electrigtyl gnerﬁtumls perfsagd Wlﬂartb@@lhl gah eunexlhed: tor@lestieh elentmdde, fre., @ Begative
pole, aﬁ%@ﬁﬁ fie s sﬁmwd tt&mtefaalepq ' 5 x&m%%?e ﬁ{]&sg RARIRY 915, fuel gas is

ext ernal con OSI trve

decompqsed B&% éﬁl%ﬁ e Ftahet @é&hs@éﬂﬂ% @néateamwtp%ﬁﬂﬁl?%ae% aééhe negative

pole so%ithhetﬂiﬁrdyﬁj oRg aligra e t}ﬁ%sﬁ{’@ﬁlé s phiia % tlﬂﬁ)ﬁ@h fHo@%EB6lyte, and the
wat er |s duced

t
electroa%tpﬁva% thg{x?s hvefqoiﬁﬁ%agzkséatgg thrg e e)gﬂﬁﬁll C}W%‘I‘%%% At the positive pole,
the oxyexinearsdinipg passcaa ivd chthiytitdllyeeacted v&flthctm hiyduogt® iorslaat elastrams that have
' ; ontam nate the electrolyte
paﬁmd%ygﬁggﬂ%g@% S Q?ﬁﬁpﬁ%ﬂ?ﬁel cell, thereby 30 cau3|ng
failure in the proper mgration of hydr ogen i on
oBtSPEBaTTIALAN SPmrgetetsy selsampplymiRpscPshayst pipes and the fike, 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



10

15

20

25

30

35

-2- water during electricity generation. lonic
impurities, for exanple Ca+2, and Znn' can have a

del eterious effect on the proton transport in polyner
el ectrol yte menbranes, see Ckada et al J. Electrochem
Soc. Vol. 144, pp. 2744, (1997); and St-Pierre et.

al, J. New Mat. El ectrochem Sys. Vol. 3 pp 99,

(2000). In other appllcatloQ§ ionic contam nants can
effect other processes such as wafer cleaning |iquids

water c’!{ﬁfﬁ eie@ﬁlﬁ Eéﬂe&‘ﬁ?ﬁi UfghRY mﬁ%(nqﬁiéécfo‘r Q)E‘a hé eb GAR Zl.né@‘an h&ve a deleterious

uctl on ective chi PS rrents of
effect @r 6 @rvtor FRreReE 18 OITRSF SIETQLE @f&rr@r%f GFfePkeda ﬁh‘t“é + lgggochem. Soc.
Vol. IM pblmmmwﬁ),\md ISR-Picsre ¥t a& gl VR Hectibbient $yed/ol. 3 pp 99, (2000) In

) R

semicondniongredichiomwhigl barclehd totppoditiexofedefeattve ckeips.he pr ot on
conduction of a fuel cell was degraded and coul d not

P Eg@g& %«:Hﬁ%ff Hle pm@ﬁ\%ngén &Hﬁxﬁ@&ked élet&B&ﬁf materials of high purity. In

I ment cured 1o elastoners have | ess tha

some GBIGMD tﬁﬁ’@}‘%?ﬁﬁlaéq"mé%tq"d@f SBIFD BRPYT PR X FRP TR EAions that would bind

toa p&ﬁh@cymﬁmty& the&SGatdiaa fud hauto eE\Qs@.teﬂgtheﬂ‘ﬂ ek stas tciﬂdhﬁlon of a fuel cell
Zi nc .conbi ment.s

was AGERRgRe AL B PR L P ST B R LA I Loty cued
elastomery hesd lasn temmbbut@d0 niiomd phexiractable gplniant. In fergs embegiments less than
about ?&31’1@/ gieitraa%lg E@cx%taﬁa %n@ Ql)ﬁbﬁ@& Cﬂnlémne %i’n@@dméﬁ’cg ' lé'smthan about 225

nesi um conbi ned. I n sone enbodi nents, the ed
ng/cmp prEpeRiscalcwnt siprand srreprsiut FYTERYL Jp SEFT ‘é‘ﬁ%"%‘?‘%‘ﬁ%‘e“ than about 225

ng/cmt 8RRl YRRERunl, Rin6l8funt Hﬁkpﬂhg@ﬁhﬁl doh®iredr Bkonfe embodiments, the cured

elasto%%ﬁ%fcgrggxg%ﬁ 8g§;*1§tﬁlze- o egrgelt chrbe%F?)Mrs a&xa otherr erpl?odlments the cured
elastoforbankise efsentefly of btbyllemwgnpylcmt—dlmm tapelyirsve andtagfiller. Embodiments of

the 1n%%g{<}?glgglg9 Ho&t&fl%gp&%alrﬁil gaélgmgtselas{o%erf %&'}%Rlnﬁplk W ARLRAEDPM and

- TFE/RRfpplytearfedrpaivrensineiiremyloe) herspsticiasemersh Bphhsye gxcellent creep

resisttESIOAB bRers b Ah il AE cRXte8 a8 RbnvehB&RI the@Sdss chiednerd)d

are orders of nagnltude cleaner t han conventi ona
SB tl ee,l the 1 ve tlo%se 3 Coty o(gitlgg rg;:[) orflsxrtl hoer xrllc YER ageroxidc curable
PR PR BSRIPP AT h B RSN e PP R S Pt ox 1 de

monoclaﬁmbrbwlynﬂe@ rubiba elagtbingr, coguoh yioel, arcubneagenfe hradszt 6H€r wherein the
peroxglg mu%{ﬂg%noéle 11‘56 B&yﬁglelm)bermng Férlt la%[i 'ﬁll\‘.\{%ﬁ'{o? 't(pcdrﬁg includes a total

er oxi cur abl e nohool efin co-po

amourég?émmc mpfgrigli thptds losy thap alayt LR0 Hede: Pf?é‘fr pRlg éheé‘“t"BPta‘Tf icathable ionic
mater@4REs 8in ARG ITOOU&E/%E bvath rhdi@preffegabip g ahﬁ&ﬂt oA lx&iid maEAA that interferes

with th%{;(%{d}l%%r%fe 2% ? gél Ihejﬁctrg B{ne 9 Jalag g?agﬁ\b{ ceél is {]gr%s that about (1000 ug ionic

materpﬂ)ag@rradsﬂ cpmipb@tienp intongfenbodingenisathepératide éraeble monoolefin can be an

ethylén]g %ﬁ{p}rfefmg ﬁ1enﬂe&d§l§rﬁ1§ W@H?@ a.Faﬁﬁe &Byl@nepﬁblyﬁﬁ{e co%)olymer, or any
about

rane 1n a is le t ha
combm@@oofgh¢seﬂifbe FINOAIIER P ﬁirttl@rrlaqhm%ﬁa mwrﬁeé 9285ty Another
embodig{¥Rt SIRORLVERIBE % 4 AReBEMTsER 1R INhRD b&aﬂ@@@_@hﬁfrﬂg@nﬁ afthese

be .an thyl e ene-di ene terpo a peroxi de
compERiGiR) & S FRE TS SRECBES PohAd e eighs

conmbi nation of these. The conposition can further

i MBielideic maproll whshtisrtsed@r edwtpanlly shsent from thevdsyeidipemposition or
leach extttlagteﬁ ﬂéﬁﬂflé Qfted Sendstietdide E&Hﬁc%ﬁtlo%lﬁg Qﬁ%ld solutlon can be

tal ned 'é curing any of these onposi tions.

chasagintisdii it o EHECHASDY FAISL O LLE T PSSP RaP i o Tgreres with

the 10;“&%011&1&%1& bed j'rﬂér,eléﬁhblﬁ‘/fb r’nﬁn@’@ﬁ@xﬂta 01 c8lbTheAibhic aaterial may also be
t romt uncur

chacsf 32 RS B TICBLaLrot ST 3D ST kP 42 foagon of aps. The
curedGH¥PAS thapositPnrgn bnexierdd sud citaragterizedfor paic material with a solvent that is
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characterized in that the extracted ionic material is
soluble in the acid solution and or interferes with
the ionic conduction of a polyner electrolyte nenbrane
in a fuel cell. The ionic material nmay al so be
characterized as causing defects in sem conductor

devi ces such as corrosion or formation of traps. The
35 cured el astomer conpositi can be extracted and
characterlzed for ionic mater with a solvent that

not pure watgr A gom@%@od?@én‘?g the Lﬁo%‘???m%{m%ﬁ@ RhiSactelGrod Y Blred thermoset

mat eri1 al extracte he cured thernoset
elastomra@t}mmuevsilqaqudas leeptbeLabonEI AP nedeny’cefextrRcirble BR300
ng/ cn of extractable material. In sone enbodi nents
t Besdnid drffodirkdntstbé BIEFRALMI EhbRodi¢fihabber allagingmer gwonstock, the curing

agent, gu MR ggﬁnatélgg f’ %&Ieg:%n Peg grlgzré]t%% 0 [3%1?( ? ¢ eaxc nb+lg ?omcoxgatglflal before curing.
In sorﬂmmtimhenbseﬂﬂ ifidlex; ourairlg mogodlefirsnivbereelbwelneron gsmstpﬁe the curing agent,
or any comlb%nahﬂn 8'{ tﬁpse %a?%n Qﬁ)cls@xfx {orha(ry QP gcrce tglg@ n%le‘TrEIBotﬁ{t of ionic material or

I nati on of
Compquhés@atm)ylctfedreﬁesms t(tprh‘alde a avma@e@at% cgn Regrpedipig A ftured
elastofbr dri@is&a #BLLh @he Q1 caa GRROUNEIS deh @t o&@ﬂﬁrdcle XAf a&‘deptably small

cations to provide a coq803|t|on t hat qe ﬁ B 1 in terms of
amount of fpnic ‘E‘%FF%"& is 40 ARQUEHEQU'S ARt TRIE PPPRTY ¥ % el of ém% S%J
curren€ 8fivdlRgé prodiceiuel cell or other article. An accept abl y

small ampbunt of ionic material is an anpunt woul d not

n%kn% LRRGRPHE tﬁ% inQertid s &&*Jnll o'si@f%fn] aat !ﬁ%ﬁhclb& dr@bmPrifefan elastomer

current or vo pr oduced e enbodi nent of the
that mch'sie%ﬁtulfeﬂﬁt g P&lyezfﬁff‘g%cmdu o R ORI THEE FGEn Gylene-propyiene-
noncoﬁﬁx@@t@ﬂ aRnerRiasdr Cdﬁ%ﬁhylénhéﬁroﬂyl[&lb ldd}ﬁtﬂyxﬁér irﬂaa&p cemnBination of these; a
ner selected fromthe g

cunngea(gﬁg}tl \g g mnd)&;ap é)ﬁ%mlcr?slf%‘bq’? d%?noélc JeEsi; m or ? B 8clture or combmatmn of
these;@hlyt leawe o Hiby| e‘hecocchakxywsrqbsm sklfﬁmyntG@MImmnuunesciﬁat Would

degra&e t‘]a’xg' (iedn dpacon(c‘lh'crdoﬁ Qs Q?&%eﬁ@éc%lﬁ%eﬁﬁraﬁ@ 0PN 828k Guel cell comprising such

| C resin or any m Xture or
memba;m urnmactmql fsvr opegatiohe Sdie camEoBlion @AdE oBiEa tF fopm a cured hermoset

elastoﬁ%pﬁﬁﬂstab&ﬂt éﬁﬁ@@ﬁ eonRUfnbluGH&Ns d?&deqﬂé Emic%Bthcﬁbrﬁ&f a polymer
woul d ade the iqgnic con ctlgg q)x N ¢

electrelpfec P §P19¢ enh%ﬁei%@e gpredrieEaosst ¢lgiomE des eéso*ﬁilf% AP0 ngfomt 0

extractdtldicaldTemb iakes dnfoldiachisahd curat themerset dlaatomet has less than about 200

ng/cmg l%ggz?cg?lpie gatrﬂ%& anl Szexzé Cééorénﬁt?neéia Igc(g:rﬁge é?gé(g rtggxtg t@x@ RS Hermoset elastomer
has lekibam Aldue223 me/ahe’mxaatabithenldiomi zing end Gezrreélﬁnmonﬁ’med In some

embo@ﬁ]xe)ﬁfge{hc cﬁ}eﬁq}‘ieﬁﬂlﬁét ﬁastclrﬂerﬁﬁgﬁ:s@m ghIre Rt sSnd/ e e&b‘ﬁcﬁ:ﬁble caleium, zine,
her noset el ast oner, than abou 200

sodingq PR AT STEH ] S P HEOBRAGH NeREL% Her e spparetus
for exahPlems abt lﬁh@éﬁttﬁ Blel A a IﬁBSIShdubmg, e&hﬁnﬁcaﬂﬁiﬂm, agfat frR a transducer in a

fluid (Z?)%{Sl% C%Tg {1 or o 1(': cllelilnrgesa n?.}ﬁ seali]s tha torrrll%)) bree? cont&t%&tﬂ%gh epunty fluids. In some

e CUrEd "t héFnos et
embotlineemtsathe otre@ lestorgstroﬂﬂot exutreddluatrietastoatier pudpes potiventaiggfluoropolymer.
In otﬂzﬁ gxﬁgc?‘dﬂﬁgﬁtg Olﬂpc\ﬂﬁelasl:&ne? QH@S notBhedh o@RLe, the cured

ernoset el astoner has | ess than about 225 ng/cnR
extractabl e cal cium _zinc, sodi

C IR P2 R R T SATBTEF & DUt DO Ju g non amourt of
abouBl00! SdreyOreigi, sap frerfalet) Syhidtbcah @nmhabe&mhloe blavkt om@her material, can be in an

et 58 P CE Mo b A5 Wy B sl oo
by wéighth The compésitionday be fosmed ar oviessl by qonmeswaiy mpldingpt a temperature of
from Qﬁe 354 °(Wt3 hm'{l{ B0 cBUDS dnbuf dditdSr. Ay caGdHEe inf¥RASH, MBI San be trace

cured el astoner is not a cured fluoroela%toqe 8
metalg gakiaciest asdopst gy thy cped, 6?'5%“%?” be in an amount less than about 300 ng/em®
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I n other enbodi ments, the cured el astoner does not
contain silicone. In sone enbodi nents the pol yner
gunst ock or curable elastonmer is contained in an
anmount of 30 about 100 parts by weight, and the
filler, which can include carbon black or other
material, can be in an anount of about 30 parts by
wei ght, and curing agent which_can be an organic
peroxi de is about 2 parts by weight. The conposition
of conPasitioe Proferddil B dxifddtablt chorGOMPuEISSs B6im M diddghdnoset elastomer

r@n1about 150 C bout 180 C for
inoudg IR oR P oS SHRRR SRR E AP Pefos. whi ch can be
trace netals extracted as |ons_fron1the cur ed _
c dhpoei-eongatedslienp monpmeniemaiymetizedte givertbhethyensrprapyiene diene
terpolyHkr CH¥be eclld FOMTRL $hdub @PnsidahE bRARRIYpehABich ULIRGARRIE ethylidene

cationic inpurities fromthe cured thernoset el astomer
norborngne, gRfbany|ceadingHomhinglyding theep ﬂ&/%‘ﬁﬂg BSANEFATRC ZR @rappiq@eroxide and can

be selde@diFtdtethe gldig cBﬁHis‘tﬁ‘a@ raf w@&hﬁ@eﬁbxm&emamppmrdx(t-butyz-peroxy)hexane,
dibenz%oglr&(g(:ngge b A= 28 311 z¥l éae{ox Cfle m%ycogﬁ1na80nsp XCllel e gleene

mer- can cons i ng
of dlcyclopentadlene 4- hexadi ene, ethylldene $
n&t $ronmkodingnds e 9thtlsn®pq¢arlpmwnqmem vgAtesdiensdepolyprg ethylene-

propyfekd LpB1ARE Hhy 8L AL HeLa E‘}heccupiﬁé Q¥dnf SucBRE b&Hdt 1ilRed to an organic

peroxxag,rog;:e %g 1I: {'.Fg{q,] twhce %sr%glgx(s? 00 nlaﬁsg,}aln q T %Q%%L&% gr can be treated to remove
extractibh&ﬂtﬁayﬁatep;armﬁbrd eyrird, 4slttiebively oheoazyibre pE o3 dbeypoaents can be chosen

to hav oh Bece atafalo Igrsnail nr%'otliln Io? g)ngchrrexa crial Imn ot opno%n r‘g%qv n?&%o%mtxch?c impurities.
Fﬁ ? e- opyl ene-nonconj uga ene er 61

These @pmyqn@n@_cap po gyl to @pzypcymompgﬁyorc@man@p pmql 1@fl seal for a fuel cell
such thdl @REseall d38s £ sighFicRHRHEaRY o i88ic BéHaubRhod I el B84 b®s BBiymer
Qrgani¢c i 0 peroxide, or phenolic resin, or
ekm“ﬁﬂﬁﬁFﬁﬁ??ﬁns of these, and/or at |east one filler can
be treated to renove extractable ionic material before
C Wrieregnbodinieat vfxhé ineéntion Meancarticidthet intiutidsas eompriges A sl Hr a conduit,
transdﬁ@el;] J?&:h%?@ %%‘8 u%.) %elé}%}la%g 8{)}1 Qﬁﬁg %E@pé 36{ g]gf‘l-nlemmy Qlte‘:t&fde assembly with
one or| rnm relatsﬁoe@rw SePFFeﬂ’é seeéhmﬁmg a@&ﬁ)Xtﬁ@ oz ghaticHe E?St“d’ured thermoset

elastoﬂx@xo \M @h@re&%@aﬁe& ok L £ 1eR8hdSHPul F0RRAA ofli@ic Raterial, the
I such that the seal does not significantly

extracfagmgeli;zﬂ &2Ra8]si OCJE‘ degrrinetharoadytivith et 2 pojgperelyqirolyte mémbrane in a
membﬂa@k)tl’&frodeﬁasﬁnﬂﬂﬁ 1Mo kathecerimidihafethe Qred eltioakemRfiic @ficlé e less than

about ,'28(y ﬁé}‘& of éx%ra lg {;almgl € Irg po&ge em%ci)ldyqqe%%t HE a&rgmerrgosét ezi‘astomer in the

or a con ransducer
amclelmﬁtnsaﬂwgn slomit aﬂfhng;ign cexireehle olcifimeind mnbpmhme‘él bobmo dwbodiments

the cuﬁmﬂerm ﬁm@ artfe{6hal fesé@ﬁ@a%@ﬁ%rﬁ%xﬁ@&gﬁc cehchgm zmc and
seal s conprl sing a peroxide or phenolic resin cured

magGHER RTRETS- di 3BT DAEPOCTHERIS (MR ER PSHENGE i 8 2Bicliies st than about 225
ng/om ¥itiaedbk daR$isn tzlir&nsoabmutanaﬁﬁgﬁugiu&r%nﬂfnddo ITihe ciifedl elastéiher in

trac abl er| a qu of decreasi t he
emboélmcrcujts o{‘ g-ne nixven ?n egx an e errrngp o tﬁe I‘?l )??récor{@)rﬂjs? a c%reg 1 aﬁn‘ated elastomer

or a thygndplastie ekalstemer dd@cnas slehtbﬂnynents theSersnbom arﬁn@rselam;ner or does not

cmﬂmgqhggmg&gﬁkpner in the article has less than about
0 ng/cn? of extractable cal cium In sone enbodlnents

the cur.ed theeﬁﬁset el ast oner. the article Q?ﬁ@
<EHimozb0! e FURBIOR FaEtels Mt € CORBFSRErsY figrmoset clastomer as
a seal (f@ﬂihoﬂﬂﬁt thAsdaceEa eabforla Gl&liﬁlé‘al dhuRg a&bﬁl&‘&‘ £ edtrodee b séall for a porous

membé'ag}%& gorgrtr?xgmg ﬁig\?lxc‘c:’e {lkc? a ﬁlE a3 sea *f%ug fue:l2 aner:mlecqr tdre ggster‘%glly The one or

more cured elastomers that comprise the seals of the article may comprise or optionally consist

..1

essentially of a peroxide or phenolic resin curing agent, a monoolefin copolymer containing elastomer,
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25 magnesi um conbi ned. I n some enbodi nents, the cured
el astonmer in the article has |ess than about 225
ng/ cn2 extractable calcium zinc, sodium and
magnesi um conbi ned. The cured el astoner in
enbodi nents of the invention and an el enment of the
article can conprise a cured unsaturated el astoner or
a thernoplastic elastonmer. Lg_sonme enbodi nents the
el astoner is not a fluoroel astomer or does not
and ﬁlﬁpmﬁﬁiaﬁe fdeH ol I6¢ OIRd modbolchecpoliadt BrEbmef extrB@s less than about
ion i art Ie thag%can C

300 ng(“ﬁ'é r(}}% Eetct eJaRte I’lte gexm(;fc lmafenap rrg% %ef] c%halr c‘t‘\elf'llrzeecf:l as an ionic material
which tvoald siderease theaosch@;hvrhoof apoymemiclbatrolgie umrrﬂna@e'éla nfegibragp electrode
assembglg gIcg ﬁlgfc%}g m‘:gcﬁlm%ntp e : nﬂgs'@ﬁe@n@ﬁle %ﬂﬁie‘%a@ ke@gthan about 200

t er, or 'sea nbr ane
ng/em e¢fe=mr¢cwé‘: cabpgmwomﬁmbeﬁ@e@ns theriyred tharmesrt glegtemenia (ke article has

less thilBouCRATREIRL ek bR tabA kil atd8ncAolibiiled. MRYOnRU YOI SRR lthe cured
optionally consist essentiall of a eroxaLLb f i
them%ﬁal?étorr@r fndhg #rtiElG MRhlFsHETRPOY BY SXFaft gﬁp‘ﬂ e 7inc: an
magne@x@ﬂxtcﬁkrﬁ{rﬁ@ E,Isaﬁtemdlmeﬁts the Gurkd élhaﬁmmﬁtherm@e heéess than about 225
ol efiin co

no r el ast
L L e
monoaieftneroirmlymeT ireE RV EBMa bt compeisesra carpqlmwencéwarrme»r ppeepf these. In

some éhibo gﬂnén%n{hg n{&t}ggﬁﬁ‘ l:o-pw}nms oM EIRE 8 @&%ISES%SCHB’&H}' of a co-polymer
conduct 1 vi t mer el ectrol te nmenbr ane i.n

includipg B GrEOTE(0 g'é’le% dene eaégvé% P3P bsriom PREFiCiE gplPon 3pdaptignic
extrac@BRO st REIGHIS in thBeolGtisred el astonmer in the article has
| ess than about 200 5 ng/cnR of extractable cal cium
I r(])n% %ggocﬁ{{gr%%f%r}fn\?'entngr? S(‘Q%QQCIH L}Q&H% eeArQ'ﬁ‘JrQ HE)[IH(;S& elastomeric
the article has £5s t han abou 7
seals, B tseadeaoalprising atrekidarapkEngliaresi owrbd ﬁwooleﬁn §epadymer rubber or gumstock

with aSTRP AR AhbSootdiinepol @tr D58 bxtdcRS e MBhn ddut $1® ng/em® of

M 4N SR A e s AT

electrcﬁwbmkﬂm&&thbhmear ed eI astomer in the article has
| ess than about 225 ng/cnR extractable cal cium zinc,

Sod'oﬂm erg&%fpag Nesk tﬂlweﬁﬁamg Q@glnpaéﬁmmﬁsp&ﬂg%@emwm organic

1 0O NONOO In CO-
peroxele nwﬁﬂs exwneplefn WPW eiaﬁemermr ﬁgmétﬁ@k 6P OTe3RiS PeToxidRegg a filler,

wherehmxe &%&ﬁc afeﬁae BRAbIE mdnbEADEROlyRlet AibGEY; p@hwgeromae, and filler prior
congsi sts essent aI I

C
0 cur QIR G AEP Bl SO TR SRR RO B gbout 1000
pg/e .f Ieoma rmbaditiegs,sid atrdtdamansblaimeldsmiet is aethydat alypgkne-diene

terpol?r';u{:e7 é§r9éty)ﬁlsr?e éJ %u? lcggcll%é Ofk angéalmt . Jﬁﬂgse.ogox&.h&nbodiments of the

ntio stac one or nore B
inventigreinpipdect ct@dabfra}?é?tue@sweéé‘m@e,d strwriae fiege eQpRIEiigns g he composition

asa cﬁ)f%& @%.étgrﬁerQ:%n BOERREH Gt £ SdalarWis&Pin M oRk eat For€RRAIWYI¥RE:d in fuel
ber or glurrstock w th fille The

cur.ed
cels,HsdP SFIoR IEUEA JRERTFUBELF LiRE Gt SIS S0 apglfor s transducer,
condudi0f pergh0pEnteine flxdr dadtq bt eheratrectu@lin a flosl Bowt syaEtradbiheee low ionic

abI £ of decreasing the conductivity of a
emmcn%ltleﬁareadvaq% 7ol yte nenbrane in the fuel cell.

Anot her enbodi nent of the invention is a conposition

c oFtwilevel efpxaaddne pataryingt thah wevld dpgrade Dfyelreflex prgate defects in a
semicohdiR R QrafP ﬁ%ﬁﬁbﬁe&ﬁ@ﬂﬂo}fy’&lﬁ? aPplaatiNRcIOEs aﬁlwﬁ?dtﬂs Koser weather

organi ¢ per oxi an | er e or
sriopaRgal o REt A FOMBEPEF T EBRUPY R LB oG i the
thermp &t eMbtoericgeals in ¢rhibrdippentoef 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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to curing have a total anount of ionic material in the
conposition that can be | ess than about 1000 gg/g .
In some enbodi nents, the curabl e nonool efin el astoner
is an ethyl ene propyl ene-di ene terpolynmer, an
et hyl ene propyl ene copol yner, or any conbinati on of
t hese. Sone enbodi nents of the 25 invention include a
cured thernoset el astomer obt@ined by curing these
conmpositions. The conposition as a cured el astomer
c @mvbﬂage@ﬁsflse @aﬂbﬁﬁﬁlegts&ﬂ‘@#e ;ﬁ&ﬂnﬂiﬁ%ﬁhbﬁl céh U&Q}‘t‘épﬁﬁ:dttmtzost less than
tacts ui ds .used in fuel
ﬂ“°“°8f) IR Ry Tglﬁ S EPHE oS Syrvse™s t*é?é‘cﬁe ’?‘8#318 5 a%e?ﬁq‘éﬁﬁafa’ge sealing surfaces

such adrfuicels] wales@aubdtate dedningrappirates, wafe @nslibistrate eoading apimratus, wafer or

subsﬂ?ﬁé'ﬁgﬁcﬁﬂg oI étl) V\g cgﬁ?%&? rseflk fo?tcﬁé?-{hcaﬁtd%igﬁt Uk tiopj Oﬁlilflé ébinguits, or seals

tem oW 1 0ni ¢ ract
for U@MWQ%QSOWBHIW@W@WCWU%QTMt abl e cont am nant
that woul d degrade a fuel cell or create defects in a

S Qﬂfh’ﬁl@ RELEOhedBiEe infhabld By Ingheilicd A dlBIKesah MRS fillers, gumstocks or

elastog{) F mﬁa otﬁl ggéng)cg{:enﬁs zﬁaé S%benloéllgge%fg g?nen%g ‘Iéfés%f?xg}e I;lg-gl%efamounts of basic
materimsgE asdnd, Mg in Snestdcksperatanes wreiter thhecidibheraroggesition that is
bemgl%gx\%étl}]»?ﬁn lcug }nzﬁgslze ggi%ﬁtﬁ%@ P‘? é’?gé)ﬁhlég oPthE %?1%& elastomer Removing
or redugipg prrgss PhignicsrnipminagslikaHePeMseO, pyalt yxsﬁee‘&ﬁ P‘y‘“’@? g%m?rel carriers and
other Qmirﬂlﬂrﬁﬁﬁiﬂ)l&rsf ElQﬂbﬂhB:@ ob baddedks [ feadxidb be6ther addBives can modify

{
pero RS S P PR BIEB AL ORI LTRSS ishfstle swensth
hardnes$sagndomsiulus psade fham tHedmi OFleah e toosimve surphisisgly found dichti € euring agent
' I
comp%gﬁé §Rérgx1§é/ ?12%%&0]‘0%&1 e;ﬂéé(? {ogl F;Ta’?eeaq 1&}/ %st b:ﬁye% tllle%rhgs%t elastomers

g sur sach
with lelysopepniatiqngod mrn@cmwamlgachm%mreﬂl Eﬁﬁo@@wﬁﬁ groperties of the

emboBRiithisvd 1RARBAY %tauﬁ,mem‘ulem agreeﬁ%ﬂﬁc@t&mmﬁbé ﬁgpémes temperature
storage e ment, seals. for_ chemcal, druns

s RGPS G F e RETPHA ST o SRR SR R fgF ol sal

seals ﬁﬁmnomtmﬂmamthdmrmg:mwmeht of otpafatpph@ubnm (n @4rt, other aspects,

r | |
featurl%%f%?%egfgﬁnﬁlagg%ta%gs o} x&godé&r%gnté \Iﬁ%eslg m@gtg}f%qghtb Xgparent with
regarg mp@fvélﬁwsxgtdqa{npt;am abeendn(u:lemédmﬁ ﬂcearrtpamé@g drwiEsner .

Trace anounts of basic materials such as ZnO MO in

g usab&eifespr@srenedoaﬁiogﬁeﬁasarﬁaﬁumd& e deb;elba@ lighk td/befndarstood that this

invenial BpHE GBI rSouled R G PTG e Pl ey Protocols
descrilediss dmmaﬁeamﬁt 3@ 15000 be unrdeditmidnigpt deueranolody usediincthe description is
for the ?)[ﬁ?%g dJt @Qstcﬁbﬂn lfl?e %@Qul%&mﬁ@ Jmﬂmln%w dni qﬁcﬂﬁ%ot intended to limit

carrle s an her contam nants iIn
the seopgaf thpriesenbinvetiiestdts vilhertisyiied oglydy the maenddeimyes
can nodify peroxide curing reaction and the
prbpestdlwdeabiedulia ds eded St@ineng u( thenppeaded ﬂmmseuhc: singular forms "a",
"an", "Jnclude fer Sthe £ fa erw1s us, for example,
taﬁ&‘%é %ﬁ&cf ﬁk%&ﬂ»e L NESSne ARk« ?‘% Lh?é tg?(?kﬁ M
them e ntors have surprising
referengé foreg’ ﬁélgxarmlcleé'dﬁp riferiengy ta omromra éillgtrpaptltréwgmd eqme@m’qs thereof

kno“m@ o6 HSRE if AcRHERRA'S falh. NS 8 ined SR BRIRRSEN and scientific
el astoners is wt a |OW concentratlon of ionic

termscsd BATRIP figyredRe FAECRPAREIETAL EAOTAPNLY Perippddyiqng of ordinary skill in the art.

Methpame fake@iB1s@fmildt@r eQUIO6it ERthbS (ﬁﬁcribh@hﬁ‘bhhedn Bt @l (ME $ractice or
nce

testmg 8&—5‘86 Zdtxrﬁérg egfét[l Zgﬁlegetnt 1nve1§bon U ;@ggﬁ%ﬁ{c\é{for{) ox%eg:i-lefein are incorporated
by refeeqae dyithing herera ketotuqezgeshmm athneldasssomeha thesevagtion pmot entitled to
antedfa{é%lxchccﬁécllosﬁt%%rtue of prior invention.
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seal s for sem conductor manufacturing equi pnent, or

ot her applications. In part, other aspects, features,
benefits and advant ages of the enbodi nents of the

present invention will be apparent with 20 regard to

the follow ng description, appended cl ains and
acconpanyi ng drawi ngs. Before the present conpositions

and net hods are described, if7Ls to be understood that
this inventionis not limted to the particul ar
MENRRUIneSts dfmmﬁsdehﬁ xﬁﬁ&tmﬁm{chﬂé eineg 'ble&omériq)m@fbﬂﬂe bBhigh purity,

comp%ﬁg)gg ng%&mtghlé%m, @Rd 2 {12 ?lersn c?]m%(nSé tl}j% cure %t{qgerpcematerials Embodiments
of thedresatidnpiti¢lade duged dlatorndre thetiraye ks den a@&b@gﬂrr@l Hgalchen. In some
embocﬂ%ltnt's EHJ: é{fre&/ Qﬁs%lﬁé}sis %%@ﬁm diTeRhRd Qﬁ]ly)éne@%{leﬁe-ﬁﬁtt‘ne terpolymers and

I nten e scope of the presen

can b ficreFTR erﬁswﬂkeﬁ ﬂWIIOPlaE}émP‘iSr?F gilePns ﬁlaﬁtowr% hEPeEd Ripstpmers in
embo@ikRhB the hreddii invdhBéh Ry POk fdrRadls Asluame d-rips Ghd’lgzal&ds

in the appended clains, the singular fornms "a", "an"
C{kg) i Sggﬁe &ﬁ' ?o@ﬁgz:ar\?\}nc{uge Oﬁé]o(%glfsu ecgggeststarﬁgc{%)ﬁﬁgelccm)lyte

materiaginghefoce of @ mgndbiare| Elre prapusielsctdes gcan be ah drvwea membraae (paper,
polyrr%q‘lc %ﬁrr ofis Iné%d:ﬁﬁe F ei: %Jﬁébl@ [ﬂ%te%qﬂ's 1?;]09 ltaﬁ‘f' ?%Eatalyst such as

to those 's
plating) ES¢heleeqRBA" BelserlPEdher frm Pt Cas 151’1 B s cfopEode asserbly
("MERYS). tre¢ ME AL @6takk@beiwteh av@elb&hecasxg ‘Fendieavy digﬁona&uently, graphite flow field

plates; l Fe R%tleﬁlg efgez 810%8€%9pr uge ﬁ%}n ‘;frgxllﬂf \e/tal crllrot crfe containing fuel
like hiytrogen gie scnethahl reden wxiclant, ﬁyelcailseail dxyg¢rhenpurang me@n@irhke air or

oxygéneig)I thpgﬂ:‘l%f ﬁ{é’%%jdhﬁ@ @ﬂo% f‘féfld IBIQ@S Bg@acb@mtrén@?ﬁﬁ %ﬁ&ﬁ gerﬁ!rzlted by the fuel

I cat1ons nmentioned herein are i ncorporated by
cell siog terag seietnalgleqivion) caevhere § may bp oEsdE PRGELisgused fs described in US.

Pat. NI B1288,7 8 kht B@iterith6r WIivIe rle i:drgofatéiher@i by fdf@enden their entirety.
ant edat e such discl osure by VI rtue of prior invention.

-errg?tEr?)néonné qar{ge e neé:?reorgc}; zé tcp séa arsﬁe‘?’n 1es m fi ac‘illvg Qec lgr? l)ttj lﬁ/gnlg ga‘r% be
essentiakyi mgutfpaie tFaadamdmhranc cleetsods@mb sqahasngnltlh earcmplede elements such as a first
layer ?%@?Asgggg {l orH@st ﬁéétﬁjsaﬂ cmggver@%%até?i‘al Et@ﬁ aé E‘ﬁ’t%m hrgﬁled to a porous

ed el ast orrers have | ess than
carbop dibetRapess 2 esspod laer qom%ré%of ae lsetplirie mpaderial Wéwéafr &g be a solid polymer

ion eﬂh&%e@ﬁ%brir& HQ 1hyed 00101028 of 4 PikBGk electrically conductive sheet material, and

gaskef:sr dy ltlge?gl 1|‘O ?eyiié e? gclrg nsgeé tcg—g F@’ﬁ% mauécﬁve S 73? t%napcan fbe ?ayers of carbon

rs or Si
fiber pip&s tvbivh can suPhert themesntehmestcorasn shemmto femrb@gbmemasedoﬁembrane electrode

assentld'l‘}eom%%e*f'g J:a?lycﬁxnfgﬂeg) B ﬁYaa/g@ &gh BQ ’Erea?&ia\ltﬁh L @z?cgl?g'oﬁghe surfaces

o-Trngs and gaskets %mar ty'gfef’ s can
adjacppi@pg, Hg:opmt \ﬁlél’il %gne@?kgﬂertg gggm @H&?eét tfﬁ;ategﬁrea coincides with the flow

field 81 @6 F69 | AldplatedE Bich Aklpith cdrRahé @arsas wfthecaiiibanpaper Agers. The seals or

t b d
s AL A R RS TS ST TSRS (ORI g o
the pslmpmltdtmg/teamblamne aid permitteady\essemblycindaBsabdomplyad i theisepls.
Emb&ﬁrﬁ]argtg gf tﬁc%rg%%JnQ J?i%ﬁ[xd ealg 9&'5;%1{%@5 of cq{rgﬁ é?st(ﬁ‘ﬁ%? 'gg}eﬁ rubbers, or

rane ectro asse {
cured gunystneley tat tigee W@eepdtampuerS@éml gxraciEblesadenst i ve or,
conveniently, graphite flowfield plates. The
gr aﬂhab beelsétmex% oL bl @t ﬁidﬁbé yseﬁ thetth, cuhy@ag‘eatsl iMaticBmprise organic

d
pero:ageg aa? E){%)[%ﬂxg}?orﬁglms;% esg%a%%nly Ew,tc{g guratgji e als(tgwe%gz?/c?(g ggumstocks) like
ethyleeAirapyieredgi-manemea(EPDN erubbar, @hylemwgeﬂﬁnemuehmﬂm EPM);
vlnyll—&]e%c&é)?a@ll{untog 0%%@)3@ Eh&hglaﬂéxﬂ&@"svi@léﬂn@ﬁéxah&or&{n%ﬂﬁget/tetraﬂuoroethylene

current
fluoroelastomers; wnyhdene/chlorotnﬂuroethylene fluoroelastomers; tetrafluoroethylene/propylene
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is cell stack to an external electrical circuit where
it maybe stored or otherw se used as described in U S
Pat. No. 5,284,718 the contents of which are

i ncorporated herein by reference in their entirety.
The nenbrane el ectrode and seal assenblies in the
active section of the MEA can be essentially

i dentical. Each nmenbrane el egtrode and seal assenbly
can include elenments such as a first |ayer conprised

(TEF/quﬂuaroBﬁét@H@rs%&ﬁtaE gt hymeeaki) GutadRns Rpetr, ABRAI hulber, polyisoprene,

sS85 AL G e S5 TRl

chlorosriifoaylirabbewtephlorchyddn nﬁ:berasmodnedulﬂmtsymcombomnem:ctfahﬁge Preferably
the elagfﬁgg{ %‘a?. a bE: mer Sw €Cu Sr%r%%ﬁtslr?c%c@ et 1dH %bgllene dl-monomer {EPDM)

y con V e materi a
rubberorthydrvepropilericrapbes GRS or HIG), pommnaéroemﬁth@sar wmres or combinations

of elasmu M& RNREH 10 BB bhdd tHeBRbsPE AR S in@bnte @i’ of the invention

ber papeéer which can support the nmenbrane between
may b et S%?fﬁ“&%‘% ASOYgreRltssSfenbr ane el ect r ode
assenbly or MEA. The carbon fiber paper |ayers can

e &cdonfeenitodmbienes the pimaodkdhaleysthaoabonh200parts paeasilizdn of extractable
dj.a L 0..GC '
calclm% JIn o%pe n%gxﬂ;]eg]tst t?g gltﬂg%oé@g haL1 legb&arg?ﬂ(?as o ta&@ tp%%mwn extractable

el ec area col n
caleiutjapdl ame fvomheecr | Ipwog embodimgnta dhe\gimsteck basgess shancpbpyt 22f garts per

mllholg é&%%taﬁl@ c&l@ﬁlrrp 2B O dfirhd28Esin PR DG Hbih &Y Gh Semd BiBb&BALSts e gumstock has
kets for Be MEA's preferably haye I o Igerrreatlonb n

tess g tyogtiepcts PevRR B BR B SHEEY “Hridoiby Y et H combine

pol ynmer el ectrolyte nenbrane and permt easy assenbly

al@#DM sassedddlty moén ¢ lep@padrgontEmigdéthmesandiprodyéene in the backbone
and a &Er?eslﬁ e él&vc%gﬂr' efg gieHg %f&%ﬁer&%%%ﬁ%oﬂfbn&q{v ?cgm a chemlcally

['astomers, cure ber s, 30 cured gunstocks

sawraﬁé\ﬁ@bim baﬁ@am sA érlrdaerrucwaa@étdﬁép FORGREHTE be terpolymenzed in

a contlofB€ haler & m&m& Sat@bied umb&cé@dtpma& tH¥RYachGe WEaliratioh h a side chain

curin ent s at ¢ e 0 er oxi des
availa i HGRTIE PGy ie S GO GBS TR HITRATGRgoages o casomers
are caHaécBERMrrBlb ;ﬂttﬂ()kﬁh(n@ﬂlﬁmi’ll plisad dni theediest ayhapme; for age)ih ERPM, but a diene

mono EF}?Q n§> F%’\iaﬁ)%%o ene7e§te %{1%%&9%9% %}%f Eﬂ‘ébcﬁ&e monomers

l"'uor o
mcludf.: 18 mgnagg,dpﬁghgcadlene 1,5-hexadiene, 2,5-dimethyl-1, S-hexad1ene 1,4-octadiene, 1 ,4-

cycloﬁékrmérﬁdawobﬁmﬁé u%errarpemhle&e{?@t)rﬁéd‘ wegsbm&meena&m) 5-

f1uoroel astoners: vin ene/ ehl.orotritluroeth g
by i TR ol BPP OB e L HPPEREPY G e g4 the lke. These
diene &5&5&8} rdal e Ll s&ﬁglbo R o o{r&htﬁ-la ndRoAEls agyfbe asedia@binpination. Of the

diene gm{x raers %gteé %’OQ 1t is tpr efi;rread th%t cpﬁfkg%&éﬁe%ﬂebg&d 5-ethylidene-2-~

i ene acry
norbowvatﬁwenla‘tsbépne(fSBtRyom‘@mt@Po prene rubber;
chl or osul fonyl rubber; epichlorohydrin rubber;

SiIThefR6HRastit! Bl b Bers 3P gurﬁ Qﬁbkﬁﬂitln%%e%%ed iA@8epresent invention for peroxide
Pr ef er abl. t he elast ners tha '

h the
and orFPGly TSR ATTETERURE SR Y ST E?&ﬁ%%ﬁ(éyedﬁ R Oigmer and clasomers
or rel{id&sRiDMniS elasidibers, chidirinyted pelypthpipyd, ethglenelbipg) ack&RRopolymers, urethane

P 0 ns of these. M xtures or
elasmg Mwnh Sltegﬁjsmh&?& Eyoast oners that may be used to form
cured thernDset el astoners in enbodi nents of the i
i MPAERRIE BWr2tiYes P BEIEREENtS gengradlx are theseayhichogsRerats free radicals at curing

tempéfre{tbi@E @ﬁh @cﬁfn@@ﬂhe grltrﬁd Sﬁﬁfﬁm&l’mﬂﬁﬁd’ﬁhﬁhg agdnes cgti B8 b&Kighs or solids and
ess_t a rt i on of.

T e R R R e S

carboidig rka@lbml:ty, 2800hganpgorpe Organid duoing egetntaaua)albblsde payoxides like dicumyl

e B AT PR FTRAy SE EOPAI di, a
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mllion extractable calcium zinc, and nmagnesi um

conbi ned. In sone enbodi nents, the gunstock has | ess
t han about parts per mllion extractable cal cium

zinc; sodium and magnesi um conbi ned. EPDM i s i ntended
to nean a terpolyner containing ethylene and propyl ene
in the backbone and a diene in the side chain. The

et hyl ene and propyl ene nonopgr.s conbine to forma
chem cally 1s saturated, stable polyner backbone. A

dl(ten.ﬁd%ylf,&oxﬁwera@m,mgamgttdau- pEBRISsEREpyttienhe, 2,5 d1methyl 2,5 di(tert-
nmer
bueyoek PR 48 SN il B ate PEey D Barr pee ey S of

curing ag’emacomntecmmeavmlalﬂwaa VABDX DBPH om Wgnderbugothynie lavallable as a liquid

WlthOu{TD(gi&'l]‘lé gt o QR’: Mlﬁér{)%{) 3? E—éhr%&ﬁ%lg%ﬁmék%eopé?@%h%gﬁﬁﬁon of these.

ners are ca artlcuf
Phenolic.rmutsmno@wr type pf erganic erpsHlinking jop prsingEAe e be spbstjed;fpr traditional
sulfur xﬁ?%atmﬁtch@nﬂtr@@ ePhdHBRO SBins ¥4 Jdi‘mé aé&nts%ﬁaﬁﬁhbi&@@ al@y1QYhBnolics such as

but notGHisf iR S QMIRCE sEE é’é?ﬂ"g‘aa e ey el atienolic resns (for
examp]i .E@-phﬁ?é&dﬂ)e:ﬁ&nﬁ c&nﬂhﬁﬁinhy theke. SPH&ﬂaﬂadleﬁmseand orgamc peroxide curing

cycl ohexadi en
agents 8“% y% Fse 6@? ?‘HY elh%s ‘{“655? & h C?gétﬁe nor gra ﬁd;ﬁner to form the
cured efldsfdB)er- 5- butyl i dene- 2- norbornene
2-met hal | yl - 5- nor bor nene, 2-isopropenyl -5-norbornene

am,oﬁq@ %mbbds&em;rhﬁé&roﬂa@aﬁcm@nﬂ@ygehe wS@ds mixed with the
or WO .0 nore
selected BIRIFAFTAEK OB PR O I S RS RE Lbairalony penso

perox1de$b¢nzef1¢>en‘oeﬂﬂe1 h&ﬁx-dbmymbmpgﬁﬁaﬁ}uﬂmﬂmﬂphmnb 2,5-dimethyl-2,5-
d1benzcéyi%o )ga% -I%Lhtil Q%u} g%’g‘}%}ateb %u:ld 9P%QL)QH§ t-%{\tyip@roxy

Fron. astl st omers or
benzoae dt—t-wpmxmwr@wlbemerpr fe@@iﬁumﬂxpemldﬁn ﬁrslvmﬁbxl&xi digt-

butylp&%h@ian@ fuemirﬁe@hyi 953-&1 OIS o XYY xdnB S| a‘dd endatide, aphsserpe,tomdes may be
limted Xg%‘/gene elastomsrs and %astoms

used sy e G0 8 BPEAPEEIASEB RS (ERTBEFite XBoPROHYr epfgmercially
availatié PerbRielyyd Miidandmfy dlefts GRITIRHEX & 3MI6ENOR@rporation, which is 1,1-di-t-

oo Foskmel it BRRENREIL I Bl o aomy
peroxidie awt BEROXWYEONE Hiof dhessame cmupauygwhmb quﬂe3-btsc(l:-es use d to
butylpél:g)l((ﬁs . uﬁwng&ee '@&g qgéms S8 Sukhtd fir ﬂg\?s@ttére‘aa% 8 metals or

Ui'ds or s and can exi st forns
fonic HERiKY eNIEBRIGH g sprdmenatsiials suigaliafor gee lg efeslgell rRy be made.
materials |ike calcium carbonate, kaolin clay, or
Oﬂhefubﬁéi'mpﬁbbﬁuorﬁfgﬁl irvettitni daf) cagants anEyxidart] fodeample but not

11m1tecp tgr 8%:09 E&J: Jaﬂ'ﬁlogidgm Ereft%ﬁ{l)o %;th%lg% x difi%h agw:u% n%gg%l:eding 3 parts by

enzo er oyl peroxi
welghqueaé@ﬂ Lp?etﬁ ox iwaaht W—ERIPMI 4,4 -9-
di (tert- butylperoxy)valerate 1,3-1,4
birsé hﬁbéx—cbﬂlwdmmf@m@ APleBH haybRAE&RSntaid, 4y BiHEE hdttive if it does not

t t th
advers%l;y (a{fg?t GEC{?WP%QJ?% )§§ ?%'Q%eﬁtées( ér 1% Oaﬁv?n?a}ﬁe'ts irarsﬁ S i(gr%‘r“'pﬁr additives may
includefa whiteceinformgngoapent suclm anestiffeapblymanthat iaiyhie asl fidyR@Mude but is not
hmne%tpﬁ'laf u[%a%;?hyx@ﬁ&% QUildha1b iRk fhes WAURRLE AR nRorobfkLE fivers (PTFE),
P°lyeﬂlefﬁhefa‘i:t(mQeﬁhersd@is?;(bé}‘l‘éfﬁ??&C!f tigese, of Pﬁhﬁ’éﬁtuﬁb' rqgiy@ngﬁ@glaﬁ@tammg fibers.

Other £ditRRY nfaf AkiBAIntRAe 8 fulchfSBion ScdRRedeH hrocdse il nasprocessmg aid, lubricant,

plas‘ucggg ta)g(gerx gea%/}&% In?({}xpgsgxg fa]gx?mc?cﬁxgxgq?‘r? lpttﬂg Ipnn %tg{nfrgz?yr zilsnogco?xgam additives,

preferably £d@IRivEathhOate ABEEH Isive 1@8 levBlh 8Nidhic GolteMinattsas hotebegtreated to
remov? gqreg[:,qu{ %\éonal}/mlltlgg le*’lad fﬁ%easl ol%)ﬂxesg h&fl oxlrels ?nab/ %c%c*e%% ar% lilqt t hm}rtedrto carbon black
and orfarverioet bier cagao}q %dd@wep h‘éﬁ@lﬁ ﬁ@ekwrm@nefomdants paraff inic softeners, anti-
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exanpl e Dyphene 570) or any conbi nation of these.
Phenolic resins and organi c peroxi de curing agents
maybe used separately or as m xtures and conbined with
the el astoner and filler to formthe io cured
el astonmer. I n sone enbodi nents, the peroxide
vul cani zing or curing agent, which is mxed with the
sel ected rubber gunstock or_ghastoner, can be chosen
from for exanple, 2,4-dichloro-benzoyl peroxide,
ozanan¥ (3265 e @I i“BRistomer Processing:Formulas and Tables” by Kleeman and Weber, the

conten% %Wg?ﬁ%f%ft’é/rﬁg {eg Elgﬁgm%orgfe%e&:g%tl S ec)r(lgrﬁés &hseo)l(naenc%ses there may be few

adqunaltadﬁlywesd, Fbt eximplle, fupsdelpetomxsy conglogndstcey!ddise amgdid acceptor to process

them, @? €3 260 mc ] % Qll(qe\é ﬂ?&g?é){t ﬂo§>{ gﬁﬁgﬂ%tvgould not extract from the cured elastomer
[ - rop

er oxydi | so enzene, t-butyl bunyl

and bl?fb@@)ﬂower plegrqlyygppamirar®. 5-di -t - but yl per oxyhexane,
2,5-dinmethyl -2,5-di-t-butyl peroxyhexene-3 and the
I h"kecoanmslen pRY %‘1&&& dasagdae TheSRegeat fof bxamdé cdntiz uséd where acids like

R B o S
epoxieag@nbatiors oPERMEAhSNe@livaNDrs. Gbrefroratensins axmdtﬂmtagsous over others
like z@%a&a gaét\yﬂlﬂ'gfeWméalscaﬁoﬁs ih @Etcnycld(EYagio%? Xﬁxﬂﬁwdlments of the

sane co ny, whi I's dicu
inventjgg ek inglade Biage PRSBSOS & Era%f re?iﬂrfaﬂswm%ﬁoewm and in
some érdbolinSenl¥ fee(df mebil byidpesieK Wi 2P MPY) 418 1z esrabinkiitik Bthese.
agents can be purified prior to use to reduce their
co, t
n%?‘lg %e?sa}a c'ém ’ts>eu %ﬁi mr{(?yr( l)tr%% %tslgée faubZe & peaf {;}?éraenog%clrg ggcs. ofa |
substrather ptlnbmnp@@mypma AT {inay qugonaﬂv bafarpnlaiedies e pdhgsiye by using low

molecfifdr # ?ﬁ%lp@%'ﬁﬁers £ shet AR Lirkst TROLeal hdsNkds @6hnt300 ng/em’” of cationic
gui nol'i ne éﬁdant IS referabh%% l.0 edlln Th
impurfigs AR RO QBTG S P Bby i SRsas R e POl The
extracﬂi@retlﬁlpiﬂ')‘cléé@iaghﬁltlﬂfy =Dk cﬁi;ﬁmﬁﬂﬁlbeﬂiolﬂﬂm@ @sihk icored efastomer that can
form 10?5I yppn g)\ét?ag xon Lo cog}é\?{e vrwst}té 'rm acu? gont: atml{rll% %ﬂyacl%n S%Hl%t%g %&' EiurYn% use where a
process il érlo@nepﬂuxp@ptlm@s thecqurtheias@dma nTlaagfe:sra%tsd anpsiesitips can be characterized
as thogthﬁ caR Qi LS i dTRY con'dﬁ‘& H? Bfa ﬂol?ﬁlaxt ﬁecrtx%ly@éz REfbRHe and or cause
agent such as a stif IS white and ey
defects me@ar@nmorudéwa@ﬁ(caLrSP orFRsipm gt BOFRPIgSATaRpI98 fRFmetier defects). In some

embodlﬁtéﬁt@ bt fhab@seBetofrieP6r the pisE3Ak ﬁfv):ntlon the total sum of measured sodium,

magn% n%// gfu%réxi%%zl% ﬁgl:coet n; aln??xg,b\%{rng é&%mlu Zlflc cO eéTge{rﬁaéxéuén, and barium
metalg extoached frogutbih cyred abetdmmatsabnsovﬂt aﬁ%lnﬁgc 2t emsactioudi@i(;n (or other
equlvﬁgg' {tﬂra\éﬁén TRMichy [lbe rthdnrh%hlﬁ‘t@@o Ae/Nbhe CRIH ZAdd btomer can also be

erator, process oil, progessing aid, |ubricant,
charafmzrggé RLSORBYiSIng g $hap BB 208 BTGP )6 EF 15 & oPrising less than

200 nf/B@° bk RdtAbMIcAIBYmahE @int @Bt Bined; A6l Sdrhbrisasy, 1esspnae;faebam;9 ng/em’
e S e B Ao B Y iR G s et
extrachdbie-dalcinin, izing, @xanilaed megndshesenatdalidt | ves may 1 ncl ude

but are not limted to carbon black 35 and or a

V afdpBlitfes Mat O4l@lrREORB m@&%&m&,% oBEdly A& electrolyte membrane can
accel erators, anti-oxjdants, paraffini¢c softene

includgrgipons perh 3 215 Akl Sl o nsifgnlerogy (uch as Ag”, Ni
Mn"? Fem?(; 8% oY d?@ﬂm)ﬂx&re&mdha' abéres Ay LKP eemas)ammw&hﬁmenvanves such

as bu&rg? ]éxiné%c{;tg eﬁy@?‘t" w I - ezi%r!f ’Ir(])% gtg Oo rr%tc ?%lcaF%Llﬁ% ras arY ali?hguc aromatic, or
other liken\CHa @41, Cofda ICJeIddmt Goyepdexefor exanpl e,

fluoroel ast oner conpounds coul d use an acid acceptor
to process
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- makes ppsefhl a5@ited:

them for exanple a high nol ecul ar wei ght pol yam ne
that would not extract fromthe cured el astoner s and
bind to a polyner el ectrolyte nmenbrane. The
conposition may include a coagent. The coagent for
exanpl e can be used where acids |like HC are rel eased
during curing. Exanples of coagents can incl ude

1, 2- pol ybut adi ene, unsaturated. epoxies, conbinations
of these or their eqU|vaIents These scavengers are

a’ﬂl‘(é’é&;ﬁ@ﬁﬂéﬁd@éﬁ@rﬁeﬁ&%ﬂck KehidEay DOOni-dRd Salreahb Ghextent that

| eave net al %?tl ons in the cured el ast orr% e. Th ¢
SXHRPIE b 815K eh BPH PICHHRS JE Plgescpitgsticle. The extent o
curing GOfpARictiled Iﬂlﬁmhhsﬂ elastemalxas bt daernfii@icbyadktragtonlof organic material with an

organic [i P{Hﬂ? 1lge es S UX ﬁgtgcho%n %volﬂ}glgj%%églég %&%%ﬂ#ng Mo W:I;Fre an

undesnahbsamoumtpé resedvabparexidder deoempdition prodaet sucly aspg, aleghol is detected in the

cured am th@cRERHS6AL: ALYy QNG IRERwRh Q%st%reaoake Where an
Su strate or ot her conp osite struct ure, or It

undesigsplejagonr1 f redRbPTIRTide gios@mpei e RESPS Ul 28 A ﬁl@hﬂdaﬁﬂectﬁd in the

cured émitcﬁﬁ‘dﬂj 8¢ cved ghitomerps Yo ffiker &dsted Wah b pﬁktrcluﬂg)aké Eeduced pressure
e seal has less than 300 ng/cnR of cationic 15

S“Cha?Wp?uvraf"f%% $hat can be extracted fromthe cured
el astomer with an acid containing solution. The

eXbe ereenipperokifphenglisgesimpr ¢amtination pf thesesysed gs a curing agent can be

compl&@l%@ﬁ%ﬂgﬁd 8§ HBhEGHZ8Sonl d? clulte el @h@&hm bf ;esua&al pé&dxide in the
formions upon extraction or cont act with an acid

cured R P AR LR SRRSO G (RSP BRT ALIY. OR QEERiraieEe s ar reduced
by iod{@e @GR Badid stlatioh, yﬁIdMg’onfe|mﬂléjofdﬂdiﬁaﬁdr$q1hlhﬁemwf@d:omde This reaction is

the baSI%gfcihe maﬂ-lmJ I ete tl?%c tfe odto n?il'cl:rt{utalng S fof ank?“?attﬁn of orﬁamc peroxides in

erize can decrease
which ¢herltheratadvpdine @ftltlatepovlshmqtanéﬁré @plpavryofesownb@mselfaéh dBegause the cured

clastorh@US £ sl f8fd gﬁ mlﬁﬁm&méée%ﬁﬁ pEIBViaE %ﬁthﬁlctﬁé@ﬁnple matrix. An
corr05|on as C etras or form ot her

acceptgdfodeigyic tipfiangEsh o b 5t ML ok pran Qi Shapise'Saig Offcil

Metho@fCA 91863 prigseBthod BMEBY fuliRer nhdaefidd@b fdnd&Uinbfe siRatdeitoafl EPDM system.
sodi um magnesi um al um num cal cium titanium

\ég?ﬁ%glrc# Thd %}{h@%l%mact e% el?&grﬂgrg fogg{aﬂggg (Hl?éd rﬁ&g:oleﬁn copolymer base

rom the cur ast oner
elastomen savbet dsedinEoaumlter pEappbipationsduede theambaisy tot wighstaog |hlgh temperatures

and agg%e'asfe %%%wamkk%%o@ 4 A6 AQhe SRk lol @fé)mdn%oieﬁﬁ@ cdda%er gum to be
abou

g f . The cured el ast oger can 2*8‘6 <ﬁ 4
processeisgsEnAarE § a5 0men IFCFSING I R s RER™458 l‘j/“ésr‘ﬁz"“re
monocﬂéﬁreodpbazﬁteﬂbdsed clakicinei¥]cambe \ﬁsedlmfths beigjcor@instot tdtstry2f) the chip

cnP o bl e ,cal c a n
manutn gturm% %ro €SS Tybéérgﬁ%eﬁ %ayatﬁ: C}llﬁ d tﬁg%e ﬂ 1/11 n%%a%ﬁ{l?ghr%amb%te coating,
substraig plg:prung ecgmm@ent mqg@rpggqmﬁc@@ng pPrRsgsesp thegyred monoolefin copolymer

elastomSFNi1hIbW Gati BSSextuRaiabiadOttbe 22505880 Eh teﬁ.g&faﬁ&é &Ml Boressive chemicals.
cal cium zinc, sodi um and nmagnesi um coni ned

I uriti hat ca se.the ionic.conductiyv
8 i O SR o0 S RSl SRR RO B ek s o the
elastosnmcdnda“rlleafok atlmmgmh &k dn thardogé pHaboatl. § tp Heagls by weight and, more
prefer%ﬁ]?rhsﬂogpg I %a%eﬁlé ho@ﬁarég) 'w 1 t of thy@élgc Afcgﬁ})gar gumstock or

érs rare ear such
elastogger. &m@ng)paﬂa%mm Bivaight %raﬁf%%d tg @& fpar%igr Bt?rts" for the convenience of

explarla'tlﬂgl URGnd aanﬂmhg\/a@@f&es tBo G, l@@fﬁ'ﬁken@cfurﬁg lmcg affdnﬁed so that the
result@a_llgxlbc %lﬂxégr%g:g%gt ﬁﬁf)&gg%cg@}ﬁ{%%ﬁ%l ?f t&i amer!ﬂg o?curmg iglgent is too
high, the r@ﬁﬂte}ﬁﬂﬁjbbexairaaiedmstomr caglbrsdnaciop hadite flormea/udel geal. In some
embog]ments he po?'y-n'&:elfl %ngxstoglc anelfs‘(&x%ms Joﬂé%ed in an amount of about 100 parts by
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makes it useful as a seal, for exanple a gasket, a
tape, an o-ring, or other sealing article. The extent
of curing to forma cured thernoset el astonmer can be
determi ned by extraction of organic material with an
organic liquid like xylene or by detection of volatile
organics (VOCs) using GO Ms. Were an 5 undesirable
anount of residual peroxide_gs_deconposition product
such as an al cohol is detected in the cured
we1ghte$rﬂ5tﬁ@ﬁﬁér, whibE c&iih e dedadsh MIRK, 038 be Bearl Athduhe bf 66806 #rts and the
ost cure bake. Where an undesirabl e anount of
pm““$%§?ﬂﬁ5 pﬁ@?OX|de or deconposition product such as an
al cohol is detected in the cured elastomer, the cured
eThstanmpsitivn gotbprifing ¢lertomery fdker el euirinl ageny ean bewwre o g kaanperature of

from afiput 326 S8 WA PTRSEY fifson WeBo@eht R MAPIUALOYSbe cbld ata
The organi ¢ peroxi de, phenolic resin, or_ conbination

tempergfurg et 140 °GtacabPTinGO Sige Arcorminatien OGPk Esynay be used and
can mélﬁtllﬁﬂdfé‘din@én& lAecr¥ditipanhgordtine Rarfs Wb titehel tBaslob@R. THI®Wmposition can

si dual iide in th cured.rubber c .
be heal Q0 Hha PA T o BB 3 AT LD DRPPT G e qigdiments the
compc@mgﬂ fiag bp @exed fbe sbaut €.76 echboetdl Zﬁblyours) di'hd:e:hpmm sf temperatuck and time can
be cho§ tH %&'OQH u?éﬁﬁél&%n?e@ %wm 1%{)1%@51& Q]drl%:e?(?éa%&ldh ¥L§4a§l@tfor sealing ﬁiel
reacti on e ba
cells OV\/@F Fealbns ﬂwdtceeﬁmlwnéwtﬂab@me‘tam@ aof pregsyrepspdin wafer or flat panel
coatin lé?éaﬁﬂng aatté}ﬁ&fg of stﬁﬁ}ﬁﬁﬁ‘b&cé@ﬁ‘ésolb%? chr@ tihfes Wily &8 utdago ensure complete
rated i od |n? 'S a stangard sol.uti o

seacicppany G TE] OO PPNl SEmPRE oS PR B Crg fepPegion molded
a solid, thorough mxing is used to react with
pato fillerevhvigh iy be tméxed avithlcemgpretent the rulber gynssqrikend elastomer and curing
agent éaﬂqmeréaﬁ)c){l' fof @JEa'erﬁE mk&qgmte‘arto fc@xtb%n @ﬁ@k QJukﬁey' balls (Cso) single or

Anmeri can Chem sts' SOCIety ficral
multi-galéey carhep §amh?édaxeaw TBRerialy eerankia ‘Flcé’él‘btnét"?“é wafétrdlrraany of these.

These MER n&@iﬁe&b&ﬁslﬁg}y R t\E(PE)'\ﬁl&)f smelmmﬁafeagswa o%ﬂiﬂm@’ﬁon to modify the

henolic resin cured el ast | e_cur
srene R P BT o L BBt e SFOrgie5 St BifE] G VRt IEe Goy> mechanica
propettias adrmustbies pafpeaijep) thelldr onshagte @ niean pheicle dwmdtetrtoy 006 to 20 microns

and, rx}aripr%}ega%? B'lgclg 15 ?lilnFr nét\%heerg ee}'ng glgsg#iﬁf/% ﬁ%g F%? ?\lo%ps the amount

of thegeapriérialeran @g mijpge@) g0 thal theyedogat dwmgsgqraﬁ@gm}{y affect the curing agent.
el ast omer processing equi prent. Peroxi de and or
p mhe @illbCoah 658 icmaﬁdarce éxtratwﬂ@eibefoiuaircgemédlwen tHeameBtock and peroxide or
used ucto |ndus§
other cflﬁmtg ﬁ%e%gﬁ remmrlr% ﬁfﬂ‘ug%’toﬁ ﬂlnﬁl@atﬁ e acéab w%a ous. | (gyex 9 g filler can be
leachedsath dncmuma bgution efisrety minerashamdilikngCl subigicraatdend washed with
dmon&&ia\tvétgtgand %ﬁe&’ HQ&ItB %lﬁng Wﬂﬂ rﬂ{er@ln%%k RhE Eﬁnng%édt n g‘h@hﬂ& can be

manuf acturln% processes, t he cured nonool
washed gt} appraeid teat seyld JesospRee the PEKIE S 9r SRt gi? W&Et‘lafal[f@é“‘“ and

adverdeBihrieet 10X pagRdedction hiibebieriaadedteld Suffib@nlgesl.essi ve
chenicals The amount of the peroxide and or phenolic

fanﬁorr%ﬁ"}nge;f‘]%a ?oubn a'&g%(f;‘c%g RL n?‘&i‘g E glgtr: gf 108 1?5'0 }%&s%%r in some
embodlmerlte fhomrabsutAp tweb@}ﬁtSO anrts, arrﬁjrl étﬂl pthef @ﬁmﬂnyentszfrm 38 to 50 parts based

on 10@95&%1‘ B MRLEALurabRSRGoREr, L8R AL b R c\ﬁﬁbﬁ:%n@foc]t N the filler is less
sel ect ed rubber gunstock or 30 el astonmer. The unit

than ab@ﬁgo @?.rts@ gfetrgsuyynqﬁéqlglggnat%abcqnépgq high gg%peggleafb‘ggf it -tﬁebﬁller is too high,
greater Pk kBout 1 90 pdriRethe RsHRE eMgtrubber caiXpd RAAdedoN. | the

anount of curing agent is too small, sufficient curing
treg Eh ﬁgnns%g e[§$o&slglfaﬁ%n BQSreF%g(z H}f %nzﬁg{i g f%ﬁ%n@ fne ﬁlH{n% QhC elastomer

or guro#toqlcu wrwg aagémndu fijler ygth qqﬂg?fhertan@ qpéguAliyarith pihgheampgpents or
cured el astoner can becone too hard to form a useful
seal. In sone
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enbodi nents the pol ymer gunstock or elastomer is

contained in an anount of about 100 parts by 12-

wei ght, and the filler, which can include carbon

bl ack, can be in an anmount of about 30 parts and the
peroxi de is about 2 parts. The conposition conprising
el astoner, filler and curing agent can be cured at a
tenperature of from about 1H.C to about 180 C, in

sonme enbodi nents the conposition can be cured at a 5

additive B ISHAd Slirgble f‘,orflﬁd%ﬁ'ioﬁhﬁxdtthelﬂﬂxegdm@ t‘r&bﬁmhlrelﬁéﬂqgﬁ kn@xadmg machine such

tion of eratures
2520 RO 1 MR B2 &P ROD AR A 501 BATKT g R P POy A comosion
resistantS@ithlads stieeig ot d»tberpnam@m A ’C'Elstelec@nbbs puredelagamer dge be formed from each

curable%%ﬁé)%?iﬁgﬁ) ran%lég'yﬂx tFﬁWs%caH&o%h%qg Wle c%nB ?iUﬁsSquP as but not limited

e conp03| sone e
to hot giyApios r%w@ncm@eemvfw corppregiRmet endﬂef fit‘efl%out 1. 25
hours. The choice of tenperature and tinme can be

ChQﬁﬁﬂmthn@étﬁMﬂﬂtﬂe 8igh @nﬂ@ s@ilﬁagtxﬁm{al Web:he@ Di’aﬁﬂﬁﬂﬁrheﬁt‘& of the
reep resi st.anc a Ie for seal
mventlgg |V\111

e RGP e EPoe e AP B P e made using
metal dodrpengpicit esveangeks pike E8Qred fillgre tike 'Iﬁlmatﬂenp@:twhh ot engmAd@pents of the

presenﬁ%@éﬂngg ban%l%ﬂét@ GetF Eoc{\lg 'tlﬁgcangq’fe&tf[lél Q:Ql'l ngctpcﬁﬁgﬁﬁﬁeﬁmlconductor

er cure tines € used to ensure corrp
procesy wikted AmisAls ana Sl TFg pabedimgenyy ofthe BIFEES mwm@n are absent

organdéﬁlml?% blfﬁhh%hﬁﬁ%ohﬁs Mﬁ@g@%]&ﬂﬁﬁ&%@&it@ t@oﬂ’ﬁﬂoﬁﬁ&as il B@bodiments of
er i ch Xe C. e.ru
the preg R GEROT EP G B AT B R GO RS R orgsnosulfuror

organcpasdphoroud lmsedawamhz&ngngtsnm otSuth ardskel dr othersnlirgartitle cdn be
characg%%if%b%?aétfoa u(es:1§1 ) c1’d1f§aer | a Slg{rth&#nﬂy ltltx 10%05&%&%@9 g@almg material

r ar ap e,
can begaristafaurlothet the sotueit hes atatpl wetal iea §encenﬂrﬁ@§@f fi@q pgdera’ or less. In some

embodM¥htPRe USRH eBLiBMeYhas @Jss AR aQJut 5@6 ﬁg/£1h1 &Fék%aéfﬁﬂe Dfcibts eﬂ: some
in conbination to nod ernmeatio

erbodpgi FiEed e prer B39 g Ve 50 300 SUF T B GBUgR 4] ine
combiiddeVih 8dméd éBbdtRehanihe ahred pPragpREt @ Sesa fidn ABdA RRYng/cm’® extractable

calcm;%' %%:r L é msgne%p?u'}sgo:.ng)l r%rs a%op%ae\ﬁ og rr}raen?sh%g:{nt'e?lglastomﬁi has less than
about 225Ing/@n’ k@ tradtahle pdciuheng sediemf aﬂdlm@mluladembmvb Thus, even when a
fluid 1&9@&1 § n@z&:& gxb mam&%eaaq@éw tthczﬁ)mets 1E£kagly to be contaminated by

teria s0 can justed so that they do not
the m%ewpbk@ IBW%%F\?E’P%@PS‘?“%# retemermbotima gt figanyention s sufficiently
low infthdi} @htentsf BQaIGbeAREEIther th@(atr& agte0 fpf \hs@ in the s&@icePucior industry.

t he urrBt 0 er.o i
e R
sample Bl anciasl exfrastiopxanpl e the filler can be |eached with

an aqueous solution of strong mneral acid |like HC or

Nighiofindntsthf @{Edprmﬁhﬁ%n%ﬁ fhendel 'c&@& ﬁﬁg'n(\!@{ QhstHicdhdt@fhls of high
prl or to mXxin UlTBt ock curi ngﬁ ent.

purity-igsopme qn&"dﬁ%ﬁﬁ‘%o @ezsreﬁé?ﬁt@aleﬁrﬂou not W*%@Flaur% exEigi cations that
woulddﬂmq;@weh eleptemoémmrme ih AlfiicdEdll fora@@xteaidiiead the proton conduction

ofa flﬁpce“awaé e,lgrageuc e'%ﬂ% 6: Cfnfanflg ets:t%sgﬁssedq'uxr \% us Sas c;mc?nrr]: nflatenals n
emboditent§ pf the nnvmtldyecoardaa@d te eontipbmzigrizla by rakige acﬁtel tell stack with gaskets of
each rr}%Q‘la? ng%esvaﬂﬁgmg fh@ hge%.gﬁfor mg'cgﬁ@&%’ E)[té}meé‘ B%ds 39&&9 for example

her embodi ments from

1000 hoyr5w prap-t t Sheaelie Bt i differepigralanaigrial Frn beghp ppdeg similar chent density,
humzcﬁrtﬁ}ﬁéijél @en%e?dﬂi@ AR othSMfoﬁHhlensf UIblEQ:EI,I v&fag@ Bérakd @ntrol and test fuel cell can

be o RE Ve B8 G FEHES SEIH S RAD BFY S PE B A G elgtomerc materal
in emighaiméRy ofxhd present infveritive chn bd madd ipto gaskdtd fgha fuel cell. A fuel cell utilizing
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greater than about 130 parts, the strength of the

rubber can be reduced. The cured thernoset el astoner

can be prepared by m xi ng conmponents including the

el astonmer or gunstock, curing agent, and filler with
each other and, optionally, with other conponents or

-13- additives to forma curable conposition, and then
kneadi ng the m xture using ajkneadi ng machi ne such as
atw roll mll, a kneader, a Banbury m xer or the

such ghski&i€ areMf’ X\hﬂﬁgleﬁﬂfhrbﬁarﬁﬁfrfgﬁ)s[ ;Eﬂi‘ﬁedtﬁn@éﬁid‘cﬁﬁé Qifater!’ v&ﬁd:r$$)a4ﬂﬁnt fuel, or

any co ‘i)lna{] Lonof hengzl?t tﬁ%fuepc El ?,\%rea%}étger?ge ‘i%" "3@?{5 de %Ii,ag%og rate of less
than ab;quh‘}ﬁﬂ;mtcrcofnlts/h@ndm@mh aiab@ﬂmér(ts leps thap 5 miarettolts/hour, and in still other
enbmﬂ%&*?ﬂﬁgﬁﬁlﬂﬂn%ﬁﬁmﬁgﬂght'ons such as but not limted 5
alr aging resistance, water permeation,
ressiopn set, and or flex life, Afluid in cont
SeB =R IEF 1t 51 BFTEHIOT AEPISREFE PP HR P bl of e, etastomer
and cuﬁﬁbﬁﬂhbﬂ'ﬁé B)WOéastpbﬁneanmv&mble @bvantadgboud i firCéellks &S&dlﬁﬂéteaéporatxon of

fuel, ox18arﬁ anhig e geg va S ea nﬁ?(g rtfog UZIGlh ﬁﬁsgg%{e%g séaé:g@elﬁare uce drying of the
polymgr eflgstralyes tawdbrfan¢ | InrpsodesslequiPiment. wiRoerpob icttiable slagtomeric seals are used,
the loW Qi%%i’fﬁ@d@ﬁ)ﬁ cﬁ}r rehlhl% thé%"m%ﬁtm of hrﬂyzﬁ@c;l.i Qfgpcﬁ@axcﬁlaé ﬁt‘i‘ 8l 8F. In some

Ions that can affect fuel el ectrol ytes and
embodére?ﬁtfc@ﬁ qyred Srenv%seb?la%@g@s £ b&tfe@neénmseadqi thatheye {Qaf rgrgeation to

reducefeivhddion o Haas bf@&%rﬁlg%fftﬂeliﬁlyﬂ{e? Sl@Eﬁ'olyt@ it afd G/here extraction of

o 1 AR AW e S T ey

or lesst i!refem’oesem mictal @mtdonsentxationfof 880 Oz rmidydmﬁmf sqabing meterials or less for
the exSHdb il B UnPEOSARANE RS, T 1 Om Or ganosul fur or

organop%osp orous ' based vul cani zi ng agents. Such a

gasket aor other sealing article can be characterized

bi{h% KErbie f‘?‘Bﬂ"stfgﬂnr?@“ b Fenveniely\paecepsed pip phartifisskeh as hut not limited
to a tape) gagken b deddrsaili one ok ntdigsurBt&rdf alsubsirater aﬂarb@»rmg, by usmg known
moldmcg)%%h%?] tug:g 1 gcﬁszgt H?% ts e 7 %ﬁmgc%?oh S S%Piegtgna it {T% gt and pressurc
Therezé’wt)thdlaneﬂﬁt say fre scbjmfzﬂ te Iaavstt@mrcybias Thegsed tastoradyo abtained in this
invent%QQn e(‘sm@ab@é foPild 1{’1?&@%1% ﬁQﬂlé:ﬁlyrE?f cItLHe %P'Eﬁ aceuticals, or in the

i ments the cured el astoner [ ess 't n ab

manufme ﬁé fw@%ﬁ%@%%wéay&smwghwwﬁ In seHpg ﬁ%@ndmlﬁ transducers,
and flfi@ AEhdBAP adlide kS ih Rt Lﬂla:]g:‘;fél ,ané WP En‘dﬂ&&dn@?ﬁe Jdi‘éiﬂ elastomers are

25 cnP t I
useful AL RIS ERs BRI Rt e carifa e

C&%}S‘ Cﬁoﬁﬁ gure? ﬁ@steﬁlreré d:ould interfere with
the iorg¢ emnidovtiom di asndigms Intpariic2@r, dizowted2Pstongpt dmrhed i in embodiments of the
mventﬁ?x‘xth[a@&: @@9 h&w FREICI i Btal Qr@ Q)r olsélgddaH g r8Rgn] @9 Hments of the invention

nmbi ned. Thus, even IS a
used a5 ARSKERLOF ! ‘re&}w’@ew@aﬁﬁf ﬁ%ﬁwwea?rwcm - col*tﬁ’é‘ml'ap‘iﬁq s8h g cations, by the
reactidnBith the kftleyial @nbguGanha gasRatady, AowindidiBleatrali@N& iciency of the fuel
Hi gh purity sealing materials in sone enbodi nents of
the invention are sufficiently lowin their content
of metal ions such that they are suitable for use in
t he sem conduct or i ndust rEXAMRdIINi ng netal cations
refers to nmetal ions that can be analytically f ound

g, x%pﬂe %ﬁshgigs ngﬁorﬂgj c%?ﬁﬁﬂngg’ oﬁs £nQt c%g b@%hx@d to give low

extraction. Enmbodi nents o resent |1 nvention
extactabicmatgeale syitele fRpysTiR %ﬂm@nésqt@rrﬁé el cophscalipgappliegtions. gjentaminants

can infekfedetwith full B0 FErfeyRRAEH. rmm:;sampw Snctdl CAbne k@s&@mﬁ tidQuctive sites ina
anmount.s of ct abl e cat%ons t

fuel oq) e SRR BT ORGSR Eae PR Blgtelegpriies can be

introdtagd dmo éxetsewk bwiields okilanty boirewrriale nfetkin@ition. Materials of construction can

cell.
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of a fuel cell was degraded. This degradation nmaybe
assessed for various elastoneric materials in 30
enbodi ments of the invention conpared to contro
materials by making a fuel cell stack with gaskets of
each material and evaluating the lifetest for the fuel
cells overextended periods of tinme, for exanple 1000
hours or nore. The cells wi thst-he different seal
material can be run under simlar current density,
includh sgalscirtggskebneterials.efipse mietgriels aredraditipanllcpmcissddoyish anfimay of metal

oxide &etkllztalvsfaitg Ad€ark Q{terﬁjgﬁalfygag&pcl) aftnd cl;cgé\ﬁnkfdéerlsac@xgllxg or&éPrevent scorch.
be nmonitored over tine correl at ed

on .of th red elastonerlc teri
RIS RO AN tkmggii e R OB T el s, such
as caldimh @tegﬁﬁakﬁtiﬁnrfc @kida, thisekamyae illusifetésibht it Ipbssitilé loi czéaregmetal free cured
elastom«;!'nc co poungs esE O] amcotfas Sducfugnmaecrr]x S, u[aé'gl}ll t%(r)]% h%[dng &R levels of
per nmeatti on resistante (wa Wat er %% |dlar%,?uel,or
metalsoorganiopdroxidesi (eg Lifuntyh esxe)udtzh afhesdrmermeds cewb¢ ussdiip ¢reptemetal free
Cross ﬁ&eé%ﬁ%ﬂl@rs‘%ﬁ&ﬁ aMPDMYEFRRAr adation rate of less than
bout OO m crovol t s/ hour, in sone enbodi nents | ess
crovol s/hour, and.in still
H‘%&‘ ?’I"l"éeé §}"‘ftﬁ%‘ﬁ’ PFPIFRIE BT F??%‘b‘mﬁ’ ?@"T‘H‘ég gagpkprocedure.
100 paaof ERDS bl spak, 30ghteaf dathon bitick ind 2rpatie of dgtex parogidghat were mixed
on 2 oFORIEGIL srELL e coﬁ%@e&gma ach Bl S HbG LidEgrhE LAY
gas pernmeation can van ageous N SRR
reduce evaparati on of oxi dant, and/or ~wat
vdbsrmmpy of s eé‘FaCWé’Ef‘é r°f r 5ued EPBM t*ﬁ@i%seafé%t%f jjgan embodiment
of the Ipﬁadetﬁemdhmm@anarddhe typiral yales f&lsemtisa IW aRnUitare gaskéts is'given in
the Tag{eolclgcz OV l%'lafeﬁxgﬁ Wt %x%'rggteéy .‘}E IVE %%91& % m%s Lagle I"ti;]ocoms"cempera'ture and
then atnarlm&anndl@flvamwpdﬁuﬁasva@ms srsmdn;caaf HOP/ME). Al valpes in the Table 1
are iné@/@fm 210 enbodi ments the cured thernoset elastoners can
ormed into seals that have |ow perneation to
reduce evaporation of water_and drying of the polyner
el ectrol yte nmenmbrane and whE#dedxt raction of the

cured efast @{an{iﬁpyl des a eaEP®M O [T 1 Viton®
concentratign 00 (ng netla C( 17% of sealli nygp]lca "

materi al ) drlg/lcess preferculﬁns/ctnolal met al |i(og/em®)

MeeNtTat Tg1E0y 300y et algk/ggme of seatiizay
SOdmrraterl al) on I'éss for_the extsﬁsact abl e net al sézn Ca,

Magﬂ\i!gs,unand sodijus1 15 The cur abl26500nposi tion ca&‘?Zbe

e | Y nr-Aacaccac

VCIII CIILI rUctTS3TU 1 IIL_U o1 C DubTI Uul IIUt
Aluml“? H'ted to aﬁt ape, gasket 2t§ lc(i)seal on J@l nor e

Calcigty f aces of {as3ubstrate, ®/T66-ring, b usllm)gzdgnom
rxnl_rh nn t aoP | aues and GlIFI J gcf cur):rnr

Titanpm 2 8 nd pr S?S%J
EB‘hposHl on lﬂr subjecting it Z heat and prgsstre.

Vanadidas cai L er {go@rticl e nmay 0g7gubj ected to0 g ot cure
r‘vr‘lj3 The cqured_el astoners |obtai ned in thi

Chrogngrant i on may%‘é suitable forl@se in fuel cel{l&? in the

chﬁlHIIUI acture q% gmou IlblL,l:‘UFII,cI> y a”‘” T the—2 125
manuf act ur e [of sem conduct orn (gl)l spl ay deui ¢és and

Coppien parti cul g r11|31 seal | ng of (Zmdwts transquke9 s,

flan A hAan flliat

nanol-
Gem&ﬂ’dm?:hl p prCO{Eztl gn The cuﬁe@%qoastorrer’s arle4 usef ul

Bariun) appl 1 cat ijagsg where extradtogd or Teached datoons

L fromthe curied elastonmers could interfere wiith the

ionic conduction of a material. In particular, the

cured el astoner fornmed i n enmbodi nents of the

i Mitereidstomelnia snageriag pfthé exampi/@intapfed et adtalie@tigctablesdbniBe metal ions

showrf ﬁt’fl‘a%ﬁsl &1@%‘:}{& %typﬁ‘gg %gbﬁ&ltﬁe Qgtmtl@ € 'lihré\(ﬁ{gn@osgmple had less
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25 used as a gasket for fuel cells precludes or

reduces generation of contam nants, such as cations,

by the reaction with the material constituting the

gasket body, allow ng high generating efficiency of

the fuel <cell. EXAWPLE 1 This exanple illustrates

el ast onmer conprising conpositions that can be cured to

give | ow 30 extactabl e materiigl-s suitable for use in

sem conductor or fuel cell sealing applications.
extrac@bletchronamtagd baram that exdngrie 1 wDvdrall thelcusdlelastomeric material of the
examp eEEeJng%tYE?i\r}éés% Sefct?ée%gabmtn 1 %ﬁg Q‘*xcil ﬁ)%a%cﬂgarr] g&nalp dﬂgss%atggesmm,
calcmlffé’e?ffdo?imﬁalf@e thegngagyed ons E@ﬁm@agﬁ?ﬁ“@fi, ﬁé‘F’@PBﬁs?alCthﬁ@mm vanadium,

chromin /i) lér,irict ESpec gantaﬁmrﬂ Btrmd W rd i1 Rtd e S an&kbdaxnénu 6f the present

mvent&xjﬁ'@.? EBQS:I;F]I rg%alc’aéﬁactil%es qf %f &)gg gltgcr@)g%é | ggr}c@gg}?gc{al EPDM hfad at least
154 Oﬁm’i@ct‘mzabvﬁﬂe tHead®n @ haY 4t ddast 131080 hg@dizdsﬂ thesa ithyuripieo CBe®thposition of
the prese tm\feln’(c)lgnré ! a%dec{ lgrr&{-t%noabg}l Ziogﬁlggz ggF ?a%{etc?ﬂé:gzlg ‘iesgJl {h%n about 200
ng/cmépf exdragipldey eaitslusmrl ehc combinedidless thary %bdmt 225nm’crr§ @k!frau:rable calcium,
zinc, sﬁxﬁ‘?ﬁa%ml:éuﬂk b&gblﬁg@ Nkt aw@ttzz? 9?}%@ Eirathblealc¥int, Binc, sodium, and
salts, such as calciumstearate and zi nc oxi de,

mag“‘tsfﬂr%c‘é%ﬁiﬂ e illustrates that it is possible to create

netal free cured 5 elastoneric conmpounds by using

organi c based curing ageEXAMBPEC al |y those having

| ow | evel s of netals organic peroxides (eg. D cunyl

RN e Rk T T S e
presenf dnyentéany usingt dierap geroxise gutingrgents Mw@a P HndeVuyhiae)- blhe impurity

Tevelslof ﬁ'xeprHin@ﬁ cifng %},ﬁ{sahd Q\Er@@ ggé%rﬁers 1@ B%fnttﬁerﬁ’ fbylii:> gM1Wth
st oc 30 arts of carb bl a and parts._of Varox

comeﬁ%%t%fttltr@ s o JRyS0 S 4 T S oo PR in Teble 2.
Sheets were conpression nol ded for one hour at 150
degrees Celsius. A summary DhbieRe net al extract abl es

of—a—etred—EPBM-therfaset—elasterer—-A—ahrefrbegient—
of the |present invent!8%U8fpared to typi¢al variiEgions
Tor stanaaskides’DM and Vi CordrBlademket s 1S QJuY&ITElaﬁtomer
L the Tak w_ Matelkials were extract five
' days i BUKi t rliCled d aYamoFom t p PRt urevéﬁ%?‘ t heryulcup
Flemad! YZ Th hyel ed p} mes
© spectr. g‘g o\)/ (Ié ) . T@g@alue“ I'n the 1| ﬁiﬂm (ppm)
BorOIare in TRA% | Babpbe 1 W.Qiﬁll:al —FPDIOISTypl él347
tomr(T) |g7 L“‘m (ot I ng ey gSotdh 57
Sodifi 70 %M A 4 i A P R
Magmeﬁﬁnso a3 Cql0chamm 15[11.8886 10} 2685 13.130 8.962
Aluminum 1.362 1.225 10.062 10.125 31.060 28.797
Potassium 59.866 40.148 80.196 73.732 29.085 29.085
Calcium 160.385 | 156.918 188.807 196.695 150.996 197.364
Scandium 0.601 0.609 0.691 0.750 0.179 0.357
Titanium 0.377 0.377 0.377 0.377 0.253 0.440
Vanadium 0.007 0.006 2.472 2.547 0.092 0.049
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
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Titanium 0.2 224 2.2 Vanadium 0.09 176 NNA Chrom um
3.4 50 0.9 Zinc 40.8 >28,500 125 Copper
12.9 Germanium 0.7 19,600;2.4 Barium28.8 272 2.9

The el astomeric nmateri al

t ot al

1 than either the typica

11.3 2200

of the exanple contained | ess

extractabl es for the netal

i ons

shown in Tabl e

EPDM or the Viton(r). The

cobdion(r)

bharium.tHh

Al e

an.exa

ados ess
lLe_ ] @

6183 ext
erall..th

raobabl e

cured..e

hs®m um

l.ast.oner.j

angs4
C

Nighieler i al

d¥0ldhe

eXafml e

@@ﬁﬁaine

d0Lé%s ext%%%&able

7.113

7I ot-al—met
“W%gnesiun

DI

0 o

and

BRRL.

o[ ETRE o

oS

e

i orls

31.450

cepd-um

vanadium

[HOREeS! U

chro

.08 UM B

N

um...zineg,

gmmgcalc

copper

glglgtlta

ger mani

WG

um_ bar.i

7.071

Gﬂhenmurec

st o

n8H03 n an

Oéﬁﬁodiw

eﬁé36f t h

e’Z b%esent

l acc

m
2036

I IIVCIILI Ot

G ™04

I [« }
{ anP

g

cal

s ne

ubzgﬁleas

07552 o

8)' 557

ARghienY, V
thesel

465 T h

purities

20 ¥bs on
The co

position

ohad at

gasy 17/,
of the

QD1 ng/ en

present

70012

Biomueat i on

3.9 ud

nnl o

=629éss 1

|r\¢—

Hdﬁlabou

tIQ@@)nm

5.108

CI\LJ U.\JL aly

SERRWELt al

%9 alc

KHl-a
.C
I

Iy)énd y 4

P comb)

HOar Tes

cniddof
Z—of

235

an al

Sl

Zwconifig/ er
conbl ned;

@t rag

| ess t

han abou

babhe CabGowm

225 nq/

FHpgz an
cnP extr

1 esi U
ctable

M.086

Mogtbdenum

AN Lo

i]%ﬁ) S

G%mrmg

n@@ﬂmnlco

0.038

| -y
AUVl L 4

SiNfFed el 2

S—€
44

36@&&1 an

TR ar b

1ot v ot
ac T

Oé@%odlm

eﬂpg of t

db@ﬁ%d
Hg4 r ese

rﬁt414

ChdIN@RL | O]
(\Var ox_DH

;T’I:‘I'S
(09
3PH _and

plobgr en
Vul _Cup)

olEOXI d
The inp

eofug ! ng
rity

|evels of t

ag e S

0.216
he

Tmer oxi de

{ hy

+ hoam
T ||\.,|||

duiong

di-aoct |

a@@ﬁﬂs amn

¢.0duir ed

neo
II\JLoll

o488 oner

rat ad . ni

sl.frbide fr

ane00

oy
tra

Gn (

itheye

1807

h 59

BobFic

é}@§7are

0.101

Toding€n 1N
Per oxi des

ljodd 2 Z
Cured

1,370l €
El ast onel

gest

é@ﬁ?ed E

Pligq EXTT
ast omer

aLs{Pns

Var ox

3.982

BM&knup V4

r0o7 2Vu

‘OQOWaro

IMUBcup

Dr\r on-_ 46

ST

23842
A4

364 ppn

5514

§27.004

(N
S%c’f T 1

i

49b5§56|1

Mog21

H0894 179

04%%1 182.

1453

Tunghfed -

%006

0.008

821
0.011

0.009

0.093

0.092

Lead

0.002

0.002

0.085

0.067

1.791

1.746

Bismuth

0.001

0.001

0.001

0.001

0.088

0.094

The cured elastomers were made by procedures similar to those in Example 1. The results
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 pg/g (1000 ppm).

The cured elas

tomers 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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Magnesi um 0. 033 0.033 1.589 1.945 13.130 8. 962

Al um num 1. 362 1.225 10. 062 10.125 31.060 28. 797

Pot assi um 59. 866 40. 148 80. 196 73. 732 29. 085 29. 085

Cal ci um 160. 385 156.918 188. 807 196. 695 150. 996

197.364 Scandi um 0.601 0.609 0.691 0.750 0.179 0. 357
Titanium 0.377 0.377 0.377 0.377 0.253 0.440 Vanadi um

0. 007 0.006 2.472 2.547 0.094gQ. 049 Chrom um 2. 009

1.728 2.193 2.068 3.454 2. 756 Manganese 0.145 0.190

0 THE bur@d éthSoRert @6 this e&iﬁ’xplehﬁﬂvﬁﬂeﬂ 16 Bhafl aB&ud 200 @O’ of extractable

i d PR A5 kg o S G0 08t

ng/cmbegpgtalerglclin, 8ing.30d m@@&r@ﬂ_@n‘zﬂ!ﬁ@i, 1@3 Bir@rabOut@$Q ng/cti Bxtractable
ca1c1u191 ﬁﬂg stlgﬂ'nSar;h]m @su?mggr;llbmgﬁ‘l l'ium 0- 007 0-003 0.098
2,193 2 Gentanium] 0.009 0.009 0.116 0.187
0.729 0.557 ----- Cee
.......................... TExample3 . Arseni” 0.005
0. 005 0.010 0.012 0.012 0.012 Bronm ne 13.966 4.294
9 m%kx&ﬁpESmsﬁa&Q&aﬁmﬂe@ 8f 1o%t W%W&l@&%t&n@@& Qm@?o%ks (samples

0 54 lef 02 002 0..007 0O
10 Nop1 00 525 s Dh s (A0 6D 00 B¢ B LG 3T g clasomer of
the prgeiydgvengpn &E’!ﬂaﬁo@m POVEOA IOECEH1O | O ifpuk8Y 1l b the curable
e et ey U 0. 808 b 008 6 00 6408 b & "e‘é te 3.
032.0.0 08 1.441 3.606_ Antino

Tin 0.
0,156 T RO R HieBls 45 R BV e G about 250 ppm
combified308 t1@. sPdcieslisttd 4n BathdlY £hdIB PartiBeiad theeR@mOiR Na, KIGBAL, K, Ca, Fe, Zn,

andB% %%g %sggg m%@e lggz}mg\?ntggéredgﬁ%ke%m 0.006 0.006 0.006

Table 3

Elements 1040 avg-control 1320 avg-control 1440 avg-control

(ppm) (ppm) (ppm)
Lithium 0.003 0.003 0.003
Boron 0.684 0.662 0.827
Sodium 2.929 2.929 2.929
Magnesium 0.473 1.585 0.436
Aluminum 4516 2.305 4.750
Calcium 183.960 170.999 201.209
Scandium 0.681 0.0627 0.723
Titanium 0.161 0.063 0.139
Vanadium 1.392 0.391 1.423
Chromium 1.719 1.456 1.719
Manganese 0.121 0.121 10.121
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




Tungsten 0.006 0.008 0.011 0.009 0.093 0.092

Lead

0.002 0.002 0.085 0.067 1.791 1.746 Bismuth 0.001
0.001 0.001 0.001 0.088 0.094 The cured el astoners
were made by procedures simlar to those in Exanple 1.
show t hat cured el astorners having
inpurity levels |ess than about 600 ppm conbi ned for

The results

the species 5 listed in Tabl-a492,

and in par

ticular the

elements Na, My, Al, K,_Ca, Fe, Zn, and Ba, by
Gennmﬁgastion C@ﬁ(hé made and |0dilGates that t19(n8rable
act ooy ant.. dflllnLllenmLf
Ulvol UlILTI ] L I g ayvrlt (Jl"lu \w | UoCTu (U L"IIU
Arseniirad cl ast pHAP0 can have chafidSic i mpuritié Qﬁ@é
Bromifean about 18QG3g/ g (1000 ppmeo4The cured el astzgners
'|.n this exd i bout Q. nn/ cn2
Stronti@ibi ned fof XtHd el ements || S8 in Tabl e 2| FHVin
7 Fcutar g ements Na; A K Ca, Fg,014n, and
ltcmBa by extraciion. The results funiher sho thaI 10
Niobigur i ng agent@qollke or gam c pb@r(&dl des that hWeOOl
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Li t hi um 0. 003 0. 003 0.003 Boron 0.684 0.662 0.827

Sodi um 2. 929 2.929 2. 929



Magnesi um 0.473 1.585 0.436 Al um num 4.516 2. 305
4.750 Cal cium 183.960 170.999 201.209 Scandi um 0.681
0.0627 0.723 TitaniumO0.161 0.063 0.139 Vanadi um
1.392 0.391 1.423 Chromur0l. 719 1.456 1.719
Manganese 0.121 0.121 0.121 Cobalt 0.017 0.017 0.017
Ni ckel 4.037 0.091 0.155 Zinc 0.484 0.463 0.197
Copper 0.391 0.099 0.145 @llium 0.009 0.007 0.010
19  Gerrmanium 0.013 0.013 0.013 Arsenic 0.006 0.006
0.006 Bromine 3.473 2.6644dM30 Strontium 0.011
0.010 0.010 Zirconium0.020 0.024 0.015 N obium

What is Slafidd 3: 001 0. 001 Mol ybdenum 0. 025 0. 006 0. 006
Silver Q.033 0.004 0.004 Cadmium0.013 0.013 0.013

L. APAmPOPEAN eOPASIBEN09  Anti mony 0. 014 0.002 0.038
| odi ne 0.255 0.079 0.111 Barium0.050 0.041 0.064
d HtaSbRAnQoPfOYnier004 0.004 Lead 0.002 0.026 0.011
Bi smuth 0. 007 0.007 0.007 Although the present
I nvention has been described in considerabl e detai
WS R ence to certain preferred embodi nents
t hereof, other versions are possible. Therefore the
aSfliler] twhthén sicopenoedlefin@opolymer, curing agent, and filler prior to curing

includes a total amount of ionic material that is less than about 1000 ug/g .

2. The composition of claim 1 wherein the monoolefin copolymer is chosen from the
group consisting of an ethylene propylene-diene terpolymer, an ethylene propylene

copolymer, and combinations of these.

3. A thermoset elastomer obtained by curing the composition of claim 1.

4. An article comprising the thermoset elastomer of claim 3.

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-nonconjugated diene terpolymer, an ethylene-

propylene copolymer, and combinations of these;
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appended cl ainms should not be limted to the
description and the preferred versions contain within
this s specification. 20 CLAIMS Wat is claimed is:
1. A conposition conprisingl a nonoolefin copolyner,
a curing agent; a filler, wherein the nonool efin
copol ynmer, curing agent, and filler prior to curing
includes a total ampunt of ionic material that is |ess
than about 1000 g/g . 2. The conposition of claim1l
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The composition of claim 9 wherein the ethylene-propylene non-conjugated diene
terpolymer is selected from the group consisting of dicyclopentadiene, 4-hexadiene,

ethylidene norbornene, and combinations including these.

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:
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said conposition including | ess than about 1000 gg/g
cationic inpurities that would degrade the ionic
conduction of a polyner electrolyte nenbrane of a fue
cell. 10. The conposition &cording to claim?9,
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anount of about 100 parts by weight, and the filler is
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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



A nmenbrane el ectrode assenbly with one or nore

el astoneric seals, said seals conprising peroxide or
phenolic resin cured nonool efin copol yner el astorner
with a filler; and wherei 3the cured nonool efin
copol ynmer el astoner extracts |ess than about 300

ng/ cn?2 of extractable material, wherein said
extractable material is characterized as being
capabl e of decreasing the conductivity of a pol ynmer
el ectrol yte nmenbrane in the nbr ane el ectrod
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The article of claim?22 wherein said extraction is

27. A tompastiak cohsistif dkénged: the extractables include
cations. 26. An article conmprising: A fuel cell stack

wi th one or re thernoset elastoneric seals, said
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phenolic resin cured nonool efin copol yner el astoner;
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28. Thecwnmmgitagerftclaian?7 fihketedn thermaoanodiefin cepalymehizwa ethitlenegpropylene-
amount of ionic material in the conposition that is
dietegsypotyraer. about 1000 jzg/g . 28. The conposition of
clai m 27 wherein the nonool efin copolyner is an
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27. 30. The conposition of claim27 wherein said ionic
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conpri si ng:

31. 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.

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

ng/cm? calcium and zinc combined.

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

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

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

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

35. A composition comprising;:
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a cured nonool efin copol yner rubber; and a filler,

sai d conposition extracts | ess than about 200 ng/cnR

of cal ciumwhen contacted with an acidic extraction

solution 32. The conpositiaa of claim31 where the

conposition extracts | ess than about 200 ng/cn®

cal ci um and zi nc conbi ned. 33. The conposition of

claim 31 wherein the conposition extracts |ess than

about 225 ng/cnR calcium zinc, and nmagnesi um

conbi d 34, The .conposition of claim 31 where the
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cal cium zinc, sodium and magnesi um conbi ned. 35. A
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The composition of claim 35 where the composition extracts less than about 225

a

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.



