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WO 2004/ 060944 PCT/ US2003/ 038104 FLUCROPLASTIC
POLYMERS HAVI NG NI TROGEN- CONTAI NI NG CURE SI TES
Wa EHOHB@AL. FI ELD This invention relates to PCT/US2003/038104
fl uoropol yners. 5 BACKGROUND Fl uoropolyners are a
commercially useful class of materials. Fluoropolyners
i nclude, for exanple, crosslinked fluoroel astoners,
u S| rphous.f | uor Qel ast one uns, an
SRS RETSRAEES BV B8R G odat i ure Srres
i nclude cure-sites to faC|I|tate curing in the
presence of a catal ystyg h?ﬁhﬁ pl cur ed)
fl uor oel ast oner s exhlblt significant tolerance to 10
hi gAhisérvsatien glates tafleprppolghers heni cal envi ronnent s,
They are particularly well-adapted for use as seals,
gaskets, and other nolded parts in systens that are
exposed to el evated tenBNGEKGROUNIAND/ or har sh
gzte%lu%?(lpﬁlgm%f%al?e P %r[u%er%laﬁ% useguﬁ é:?éss (?El?ﬁteng}]s . %oa?p’olymers include,
foa@qampbatzresslmi{ed ﬂuetqel'alsﬁennaISJ Mtilsﬁlmkaham(&phmg flobloelagiomdrprums, and

n e [ n
soB ST AT UEE Faroo Homaip e ifs Bt el cwinedn e
presetc@ ofindatalpitt Crogdinkddcired)fluaioclagtambrs @Kigibit bllg‘mﬁbz[iﬂt&&ance to
The ontalnlng ure site,

bigEp RS PP A T HOVRE Gt e B We e ping for se

astséuds, pRets)fand@ othiet holdedipars éyBies Aght S eRpdsbd © JVBRABImperatures
%}lzatlon of end or, pendant reactive groups
angdigr Eﬂfs chfmisatso Suctvpasts s ity e e GrismeEve; Shegpieal progessing,
seBiicdbdRIor, atafbgpaiéé Qun@petid1éund BANstERANrAdY oi@rg hai n transfer
agents, /or grafting of nitrogen containing
noi eti es. Conbi nati ons of the above routes are al so
wi thin the scope of the i|igugmiARY- The fluoroplastic
may further include brom ne atons, iodine atons, and
conib gneiab Mg ipyrafian featurgs ébp@phguqs thap ineluderp sitiogemeontainiag cure
s1tE b AR hadel FrofiPat lcglgt b SR 61 d QJeX nﬁ{e' rﬁﬂr n- %Bntalﬁiig cure site,
I 'east 60% by wei ght a tota yner mass froma
in fyrp.gnaydhe|dgriead fcai hrey lcn@Wp ogithodo Exarmales in¢lndd thelese afharitrogen-
t C
cofl‘éa]‘ﬁﬁ{lgé:ﬂ?e s'letg P{EBQ@% g%rlkx{a}:l%ﬁloﬁsgoqiegﬁ %r epggg%ﬁ’t {/ﬁ%ﬁ%‘% gggu%ls ée A amide or
aciZi(I%d@ynaA/grogm toi micilaigtewpsh the wse o@ﬁnegmrwanamnmhmmmfansfeﬁ@ents

0 uor ppl.asti.c..
ano ]pp gr % oirmg‘f)ge COl‘l a 1]#}}%?101?%661 y nlgﬂ‘lg{l(gv é)?g'lﬁ élb elrglétes %Ie Q?SO
withiethp acdpe of ﬁs 1rrvamges The diovraplastic 4y fithea @litde DeniAeatoms, iodine
The ﬁ?rtﬂfl ﬁ &gve a core-shell 30 structure in
u@Wﬁ& OROetns tAT8Y- from the fluorinated monomer form
t he Azedreing Rlorielenbidtlinien ) €it-fludfuplastid inMgbeptegarsd Bygsolybicizing at

0 in the shel -1 WO 2004/ 060944
leaé%ﬁ%é&w@ *d—‘sfgfﬁtﬁi PofyyRermasH e a?ﬁsrt BPyRerizable-gopasition that

in€ltided He@lubliRAEEm bitbrvé it drehdir. TR eBcA8 hbEmezdble conipBsition is

the form
added of which at least 70% by weight includes a nitrogen-containing cure site monomer.

The fluoroplastic may be provided in the form of latex particles. Preferably, the average
size of the particles ranges from about 10 to about 500 nm. The particles can have a core-shell
structure in which units derived from the fluorinated monomer form the core and the nitrogen-

containing cure sites are found in the shell.
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of a latex) is conbined wth an anorphous

fluoroel astoner gum(e.g., in the formof a latex), as
wowrdod/oem4cur ed, shaped articles prepared fromPEEUS2003/038104

bl ends. Unli ke typical fluoroplastics, which |[|ack

cure sites, fluoroplastics according to the invention

can participate in the crosslinking 5 reaction with \

th ool .
N eg &?%Vgﬂgoﬁﬁ’u%ﬁ g?é’a&gels%ﬁlga@fee%ﬁengs nw 3—5%}{ tg? glg%rp]?lfiség:?g g., in the form
ofjafagex) ds cnglhnead uuﬁlchncanmmhessﬂmeﬁastomer pah &.¢.vid thofobh @R E Stex), as

u3| fl uoropl.ast cur
SRR it i et PR R R Shpndi O S\ ot by, which
lackmﬂrm Sluoioplastizp hécosding o She lﬁ{fe&ht161dcath)artchfateQK G{Ewr&sllnklng
t he au é nDtl onduct or .i ndustr.i es.

an
reBn e T B DR CRS BVHEHERE . Tl (PN CH Dlends have

1mpfc®'e($ﬁtbpérﬁé§; Ihcluling heludasdoiipdshiOmsets] Bl @V bletds Pedpared using
a I%ure obj ects, and ggvant?ges of the invention
‘Wq astics lagkme cupfsites: dfics s theddangs inslydeiesings, gaskels, tbiag, and seals

in bpFRtdNE réldted W0Bfor BaRiMd; HHe ablerfoll EAd BB R0? SR ktries.

i nventi on prOV|des a quoropIastlc conprisin

ni t lGgaeelsainas o e gmbeiments obthepiventionare qsaﬁ%mem fratdescription
beldW. BDthéH Bath8 R &hie@8 - and A&vablaBQr R RleaRYehfich Wﬂ%eﬁ?@argnt ffrom the

ni.trogen-containing cure Site and units d rom

defpileq deseriptionand fromihedaimg nononer. The invention al so
provides a nitrogen-containing fluoroplastic
conprising a fluoroelastonmer matri x incorporating
therein particles SETARERN DEﬁ@R&PTICﬁﬁ

it Ih | a
. OBERRR DI  OBRL  Syml i RGO g
wipdi spnpertiCipeteama c1@e reabrmmt "Hie ﬂnbmplpﬁrcs énatud¢ maltrodgn-containing cure
sitg %%@qu%rﬁgr)lveg rlfrom ath eeagtro%f lﬂ?lgliri og FXO&%@%{ Cﬁﬁ%?éﬁ&/élf al30 grgvides a

re nononers
nittapenoortaning dlootoplasticngmptisihg aﬂhoroélest(ﬁh&yﬂlﬁxﬁl}eincorporating therein

nsaturati.on in anpunts va In m.0. 001 nol % to 15
paﬁgfes @P %epgerézﬁtglgp?m OFFT-CPH™ }%xrg fa‘ mﬁﬂaéuc f1 uor opl astic
rrel chél fug@opladtis cﬁlﬁbrgﬁnﬁécrﬁflsﬁﬁlﬁlﬁmcﬂdﬂﬁbd&@tﬁﬂuoﬁéﬁﬁ@ﬁ@ﬁﬁl?’mer (below
200- 32 260 20C 25 Exa
abglft Jg%le peregnt 85?1 V@P&@“&%ﬁg alfllgprlg ylene copolymers with one or
mda€ irlohokaér® QhigbdsNsbolieS Blol % cbﬁbﬁ(ﬁﬁér}%ﬁiﬁ{l At 88s one ethylene

hexafluoropropylene) per | uor ov ers of
AR PR B EEORE B0 % RO b pREbLy SHr 4 gl %. The

ﬂuuro%lagmc Iﬂelﬁngpfﬁnts Pan%e ﬁom‘%@gut%o 185, egesgﬁ@ilyn %kiobl‘aZeOO-320°C, most

perfl uoroal group. Specific exa
lﬂﬁbﬁmvaéﬁéﬂﬁfhyIV|nyl et her (PWE; n¥0, n=0, p 1, Rf—

or s gl RtaEoad Bboon Bt npibatsieiedeel

tetfaFlRMicethylens; BexafiedropppillendRiperflioryvinyp &hérk ubihe ﬂ[rﬁi&}él vi nyl

e T Bl OB i s Vo io-E g R A

peﬁiusmamel #1863, UBHREIfic akMifesAfichidd peaTiBioRailyBinyMethdr GIMMEE; m=0, n=0,

WO 2004/ 06094 X‘Wi
bd%fdé%g qbgnnoggﬁwﬂ%e? h%¥@%Y%5€Wé%nd?Prhéhld@%ﬁtlon
peﬁTuBrdiin#ybffvﬁr@qj ethért (PRVIEL R G, £:a1)bal RO, ftPBoroppSiviny! ether-2

(PPVE-2; m=1, n=2, p=1, Ry= CF3), and combinations thereof, Perfluoroalkoxyvinyl ethers

may also be included, alone or in combination with other fluorinated monomers.
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can be achieved in several ways. |In one enbodi nent,
the cure site is derived froma nitrogen- containing
W@ 0e/06198€ nmonomer, for exanpl e by incorporatiPQI/ES2003/038104
ni trogen- cont ai ni ng conononer into the polyner
backbone. 5 Useful nitrogen-containing cure site
mononers include nitrile-containing fluorinated

glt ﬁfé‘irleg ﬁucgg@ﬁsr%lgégf tk:%élc%%t&e LaLn %q%{h nt })g%gl-c\énta%lng groups. This
W@EE@&E&@E&@E&)IQ Iﬂ@%é’rﬁbc}d@ﬁér@ﬁﬁé &M site is derived from a nitrogen-

CIZFZCF
Coggﬁméﬁ&eéﬁ?f{? ‘)éé %ﬂ‘p%%m’e‘fl%‘?rﬂorﬁ“%allﬁtm%?nt?oﬂwmingfoﬁmnomer
lntyﬂi}—;ﬁlyrﬁerl;a(ﬂ(bo@’ld u=2-6. Representative exanpl es of
such aners include CF2=CFQ CF2) 30CF( CE3)
per pIS‘E}CB Y ECRFORY IS IIRSHIR pongngs Hickids, n1m16199’étﬁ1é‘)ng flyqgnated
oldfné midh M &k nig ﬁ@ﬂ—ﬁﬁ{e § { 4R r?@&{g’s @If*“ 2) {,ﬁN

nonomer 1s use rop dstic to achi
CBae@mezcE@lﬂslalq(cFEmﬁcws')@N '@ztomewdm)]mm@@ and
bonding with thé fluoroelastoner and th anount 1s
CEQE@E@@leu@QF((E\stﬁ?NsNﬁelrmLﬁbﬂasEOeﬂ rold?; fy|=0£ t=drd; afidhe=2-6.
amount  of cure site nononer, in the fluoro

| ast i
Repregsniatiyp PyAmRlehd §uqi1r%ﬂﬂoal@r8|1@é'sqe %o@?o@%h%@fCﬁzgcwuoro(S-

The anount of
cy%:)ufe_mé3 Lé’g{%ithog%glroc A &?%zug?gé?%m\g preferably
r ang@sefksp@abRbaws cﬁ&@@i@@ mdfbniR s Yed iﬁﬁtﬁ@ﬂlﬂfrﬁﬁﬁs‘h@m dhieve the
bel ow about 5 nmol % Exanpl.es includ

degjyed rosulis. Bt ameHmh InGHHBITToRse bRRing 2q by fecapdartnmeeg and this

anfdhidk fb@ﬁced@@hﬁ’rhﬂ@ze%ﬁb lastidthétBEi&Sion. m%%unMure site monomer in
amoni um salts. The fluoroplastics of the invention

the-Buproplasge pesdreetdy mpessiont #deast abawt & Hemeldronerrpreferabipat least about
0.NapRgeRy %X%nt ef c@és&%&loﬁl@%lthm&(gﬂlﬂué Pf@‘f@éﬁy ﬁ'ﬁges from below

| east about e conposition
abpus |19 mecd ¥ @@roﬁfeﬁr@lsa@énm@]oogtmmp ¥t iEkmplepinolude otmlﬁﬂ@ntammg

RIS 130 L TOROTRE s 3R s omigs pgpmoniom
salfm enul si on pol ynerization in which, initially, at

: ea;gi ﬁgor\gflﬁscﬁc Pﬁ tgé Fnﬁng ttlog]\l\gn b@ r{é(?urcg% Erﬁ‘l?o ora%mg t%g‘g’ct)mgn%mers
homopgossly, ars care-sid rmdertadstvhend at lasmwmrmalz% bbiihe composition is

W % pr ef e
oo R st SRuog e s e et Bl RO Be o
c g NOak NbaTgl m@mﬁhﬁm(ﬁ}mtﬁ(ﬂ ﬂnrmhé fiadroslaktic itvolvieh én emasibor .
TecureS|ermte|a rizes t he
OB AR B BHHBIY: S ot BRI T PRRGTRY stdeastT0 wi %)
of tietuofBjtedAYRorerCofitem BB Rbinp SeitidaGE 8 didad itk félyinB€zation reactor,
core gr edonmi nant |y %ont ains units der| ved fromthe

aftey Weieh Aldeast’ hish Griielesbly theesishal o) ofmitaegea-copjaining cure site-

coﬁﬂatnﬁr%&%ﬁfpsgaﬁ&ﬂs Mifdduded iiflo Helr@Rtor 3Bhc e QLRSI f:(ﬁfolymenzes with
preparing a fluoroplastic conprises introducing a

the {lyasinatsd mpRemet dibe act reyhposiliqroniastie st may Ayedicoreedist structure in

wiRfemE bate E:fe@&hﬁﬁmgpéb%&ﬁ{s vhil @&rBePRbY TR AARhMONMoBARLrAhd the shell
pol ymerizing said conposition in said reactor to form

confging the| nifsegen sentaingeicyresitsy ner i zed -3 WO 2004/ 060944
PCT/’IHG?B%Q@S/S Qo?f%}é})%nng a fluoroplastic comprises introducing a first polymerizable

composition comprising at least one fluorinated monomer into a polymerization reactor;

polymerizing said composition in said reactor to form an at least partially polymerized
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conmposition; introducing up to 40 wt (based on the
total weight of conpositions introduced to the
w0 e@enay4 of a second pol yneri zabl e conposi ti oPCT/N$903/038104
the reactor, said conposition conprising at |east 70
wt % of nitrogen-containing cure site conmponent; and
copolyner|2|ng sai d nltrogen contalnlng cure site
nponent | or| orm a
cof BRBIGS P ffto dn it HBF B BE 1 B boteBme B ibrgoed o
the 1emter) pf efeesmiqiolynikpizitde abn:pmtsmﬂ:ﬁ) iné th¥readfor, sgidicompeitvad
olﬁmsrlza osition is.introduced to the

PG U BROETHE RS FEEPBROBHS ffbcopolymerizing

C

Q

( saidlnﬁtfd@ﬁi-@orﬁﬂﬁi&lg lc{ﬂrle Rffle EokipRn&it tweth¥EH Flubhatddnéildehes RCORS a

ol yneri zabl e nPosHl on can be increased to at

ﬂqog)g tlc*abIB@{loth@ aspggt, uptp a bgit 20,7870 notgprefgrably up to about 10 wt %) of
saitl st %uyﬁl@hyabm%mp Bsi A i@tk Rl tMht ReatBE RIaHAIQGE Me

group. contai ni ng conononers, . 10 nitrogen groups can
copgeniration pd & NHtFPEEREOT L S sk Mmatelsyl iy diesepond pelymerizable
coﬁeﬁagmé@oan Bb ﬁﬂc%@a 2 195U aBoRHoRbAIB A 88 ,f Anst er

agent s CF2)" as described in U 'S. " Patent

No. Aétem@tsve%ts Pyin combmah@tr Wit the niffagegronp ewnaining Fergonomers,

| £ -opl Y,
LB G DL bYSUP o v gon
COﬁt@innmhdlumans;femblysr@rg ,zIé(szlaﬁN amdtshvnhevdmm % PaiEntNo. 6,166,157).
0,

Furgtrﬁe té)'{% %gbﬂeﬁlgﬁom £ BHots caq.ﬁee 1n8g1ﬁ dé 1h1t§he uQ (ﬁ%asifgby reacting, for
exanpllg reoihe:, enﬂgtohpsa(e ga @0l eomiedalnringpalymedsabioy ywitht atnma@dd) The

det.erm ne wn t ho C s infrared
et eran o S ot Ean B Smside FhgSomentor e
en&grldtljp‘sosmh @@%ﬁuﬂé\ br ahaodiain b@fboima[r‘;g cglh’ﬁd’ldei&mﬁ’ﬁ:d 619 @g{tﬁSWIﬁ) giethod
yelg arbon ato . I.n on e odl nent the en
sudhfmfirod PPy AGHodE i TOTERIGRGpe FIETNPIPRGH Should be
mér8£Haan 0 @hdiGups ﬁé@hﬂlﬁdﬁl’baibbﬂ afoh. noéﬂeréﬁibbaﬁ{ehpﬂle%aagm@ﬁmment is

conducted I n resence of cyani de _ani ons
mefe Sep B 5P ﬁn‘iggms ge/mibipnpggon Ptmné dAé‘é)‘UQIES‘HW Wenzahon can
belBAdudeb Moiht PRsHRE BERhidl SR (AN@&sQDRd FHGHSRB0/427,768, filed 20-

t hi ocyanate and cyanate ani ons. The quoropIastlcs

Noyr @& dschsing the psepdnt halngen sealoss yudis d¥eryarateang cypnate anions.

pol .

P\ B RLABAAR, i, i BpRLE % o] EBGUEI o
thepregenpesof neprivtedgenic ifnotineeontaiming suffactats. SOE palymef paticle size is

. Cc
no?tﬁ&lé)‘fﬁ gﬁeﬁrgﬁ eg)@ %O%Eg)elﬁug %%ﬁ%iyé%h%%{&ﬁg e P(ﬁyrﬁ%zra{l&gcan%létcamed
oup arafol aqmpmlqrmmimw)eus@gtmrfbm@ptyoswﬂm@p tehtain sinelder particles.
Tl‘%sdve-:r %‘ft?crleasqge t?@ % §184s f a?bo{l IR): %’?l (Xe gt%fe abé%ae&gatst about 50 nm,
east nm

and mbxmxm praferaeblp aeléast amuysmn I @mavemge)pﬂmﬁ@ simentypifhidy is below

oSO PRt e St A BB 5B P e AR TRpezbont 250

nopr ef erabl y bel ow about 250 nm The conononers,

[ II th t cont ai ni ng.ones r .
Fﬁg | Iﬁg?rg oil?le\%a?%) £1a 9}5(86 pifrogen Qon@ﬂaéqgoc}ngs 6}.’6§1@P§1 éra;o]s.lgle in water.

It fs@iRalefbreqiie farrdd 16 €68d | fonDNpre@tul 8168 Gk dBRAbddin USSN 60/399,245, filed 29-
60/ 399, 245, filed 29- July-02). The inventive

Juiegosi tion of a fluor opl astic and fluoroel astoner is
pr efaE alkitiveRbAboeEbn dTY fibebRGd Ml IfE8Delaftbihbl 8 Bty obtained

t he conposition can be obtalned by polynerizing in two
by§{néb'y§ latices. Alternatively, the composition can be obtained by polymerizing in two steps,

4.
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-4 WD 2004/ 060944 PCT/ US2003/ 038104 which can be
carried out in the sane reactor. In a first step the
W@ e0oio60p34 al | i ne fluoroplastic is pol yneri zedP¢T$1903/038104
the desired particle size) and in the second step the
fluoroel astoner is polynerized. A nitrogen-containing
cure site also may be introduced in the fluoroplastic
ct |n 5 an ated nononers . wWth a .
Wt GEE e Puf R e ot A RleR Gl iorrading oeplastc i
pcﬂy&ﬂmizbcs (W1th the teshe@@ particlotiad) and th tBOSboGidkRpShe BB 10 omer is
(@%gns i odi ne atons, or conbinations thereof may al so
p ?H%QOduced into the fluoroplastic, e.g., through

I eaQ hi@BgedtdoniaghifpOduyddie iaka a9 Be Mitfoludd ﬁﬁ@&lﬁ@fopﬁﬁlc by reacting
i odi ne-containing chain transfer agent. The bromn

TS O OB YpEnafed FRONYREY iR A nﬁ%ﬂ’@?’t‘?%‘?&mm% ghain %w@s agmt tThéS process
reduldts fid Mﬁb%lﬂLo%ﬁiailﬁng e-ﬁh%rcfubél oropl astic may be conbi ned

with a fluoroel astomer gum and a catal yst conposition

to fR5PHNG afomsaloriae Blogtcor combinatiang theresf mpy alse bpintreduced into the
ﬂlio'i’oﬁlzﬂsﬁc Rl ger’tﬁiroﬁé/lplleQ&ioh ﬁulflﬁgoﬂ'glyrﬁé?ﬁ%on]w# 2 bt og‘f grol.odme contammg

wei ght percent anmount of astic
chefpdragsiaragen dihe @mlge and doddne dterasprovifest addBiont] cige samjon the
IRePrasgspect s nore preferably at |east about 10 wt %
The 15 anount of fluoroplastic in the blend preferably
i s Jék duorgblastic 188y betcottpinad WIﬂr@rfhowﬁlaﬁtema:tguyn arfied aatglyst

cog'fﬂg%g fic fgﬁ% é %iur%-lhg F}l%{;'% gﬂ{e a?‘IoPLt olf?fuﬁ{%pﬁg gcl 1?1 It]héeq%?ng%g).lcally from

abPhid tblabout e Mghbpﬂceng(wh%))r ghe ambin}t of fledroplestictilnthe blend preferably

B PSS 05 A LML S OB
armmlnmt‘élfumdp&lshd intthd ldendiRefstablydcbdart alsiut Mgt & add@ore preferably

bel?on A J[ idﬁg{]"ag E‘ﬁg%a&ﬁsﬁ% Sgplgetts%g %@t.hfe: H%E%ﬁ:b%%@glggg the total weight of

mmﬁmmners such as of bronotrifl uoroethylene, 3,3,4,4-
tetrafluoro-4-bronp- 1 hr ono- cont ai ni ng
per fﬁﬁ SPGeFlAsPmen avEY @efef‘ﬁgg’ ?‘fq%deé BistreacHPhproduchof he or more
flkilgeSmohdthdahRt che ot fiofd diek svtb MPnoMEREMTRs cure site monomers facilitate
m di ne- contﬁﬁnlng vi nyl_ethers, am dine

subsefivent eiing; of Fifgomppsiyan dH<ABPLes obiable sHs? itameneers include

hald3enaead mon-Uﬁ%rsagg Bfonﬁﬁat&ﬂflﬁloﬁiekesuﬂpm%nﬂ{h@ﬁﬂr@é%ﬂene 3,3,4,4-
ranges 25 fromO0.1 to 5 nmol % nore preferably from

te@f@m{o& broger1 %te@h@moggn@mlnﬁ@fﬂnormny@) gtheyatnafgile-containing vinyl
et 18] ARRAR-cbAtadn! d‘%%rﬁ@ Ethéd %Iﬁ&ﬂ'l@ t:(lnﬁaclm(ng vﬁlﬂ’]ethers (1m1d1ne salt-containing

tetrafl uoroeth eneﬁ erf uor ovi n
vigyd stessphad cambmetums t eh@f c Hlageanesfunt ¢f@ufel sito mopbaet firefprably ranges
¢ onEer
50889 R 0 03420 Tl B o o
mtbnomrsomla@tmn@omﬂgﬁns (ﬂg J’feflraﬂunmeﬂxybne)upﬁrﬂwordﬁnyl\eﬁrérs (as

degd’n%ga 'ii\)% Exl tlﬂg gi %ﬁ@g roglm%lc? % I{E)geen?cgo aln%g ﬁ]bodgxlateg fnonomers

(e |g1,| Willl}’hdﬁlia tﬂummdee,camti aomlmat@ht theteud riielfmstoelaBtbmgiiBy filiier include
un?cg del%ﬁ%&i ﬁmfnonron-ﬂuorinated monomers such as ethylene, propylene, and combinations
thereof.

Bimodal or multimodal molecular weight fluoroelastomer gums may be used, for
example to enhance processability. Such gums may be prepared by latex blending different

molecular weight latices, or by broadening the molecular weight distribution during

-5-
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exanpl e to enhance processability. Such guns may be
prepared by |atex blending different nolecular weight
WO 20040644 or by broadeni ng the nol ecul ar wei ghPCT/US2003/038104
di stribution during -5 WO 2004/ 060944
PCT/ US2003/ 038104 pol yneri zation, e.g., by using
different |l evels of chain transfer agents or different
0 i ni L1 at. [ course of t
pORTRAPRECL g b b AL B I 15 oS B 3B e ot of
inifigtersuluring & cowrse ofthé reattioon wi th oni um salts. Usef ul

per @xi ' ude .di al kyl r oxi des Lth di.-tertiary,
bt 1SR o bt AR 5 sl eboinglh e b sas
UsSfig perbkidessinelngd dislkylpetonidies, with di-tertiary butyl peroxides being particularly

-diqret.hyl -2, 5-di (tertiarybutyl peroxy) - hexyne-3 and
preidedy SRGRY prebtots ot e Bt P SR bR Reryhe-3 and
2,aqmietﬁyf)naLdiemagrgbﬁg1pgﬁxygaelf¢aﬂe. mﬂ@igha %ﬁamﬂlékfdfldg@’ul pleroxides
mﬁ‘g‘%&ﬁ%’?@ggé@%@ﬁgﬁl{ﬁn%%’?gég%ﬂ% ?q%{y?rif(lél_tyel ’pe;bgﬁztolat%,r g/ndl}litiﬁ ,3-dimethyl-3-
(tettiayHuityab et i) L BEA¥onhtebuUt yI | car bonate. One or nore

crosslinking co-agents may be conbined with the

per GF qemomGpsslidkingey-agant maw be peralringd wigh the peraxide. Examples
indlideatihIW1 cimafaye RIS S | i 3d : ine)-s-
e e e A T RO G
tripgipes frigfghnhogphite) Maf-¢allyl h@xla@ﬂdeyheXpﬂb'épgmpmrdi@l,e; N,N,N’N’-
te%a%l%%thélﬁﬁiﬁ@;ﬁ}l,%’,Tﬁ’?t@leaﬁ’l 13’%{1(91%%' trivinyl isocyanurate; Qt,éé,?-trivinyl

-teraa mal ona trivinyl I socyanura
methyltrigiloxanesiang ri(5 metboyiens-2-siethylean)cyammate.

ri t(gﬁftzﬁ)% ﬁfﬁ@:ﬁfs%’ré@eg leg,r}'gx) exgi%ﬁg’ P{nﬁ}%@‘éh@%ﬂﬁﬁ%iﬂ%, U.S.

t
salts are described, for “exanp
5,2623904n8 123.167465,506,Sach dAf5viGGo6 Ricd@Oratedrby réfeSnce. Examples include

. . ich.s incaorporated refere .
et B oS R bl RS0 PRER i iafie. SIoEBf Bency
angidnomn didoride; telrabuty! aainkopiunpbrosmideomiduringBlidsiige chloride.

triQutyl henzyl mmoni um chl ori de,. tetr.abutyl

ammbn Pélgl 5 ﬁ?ss f# oE f‘ﬁ‘ 8318"&*#”583? {ﬁipgﬁﬁf’lg%l?y[}ﬁ? @P?ﬂ‘{gof@m‘ﬂa:

Anot her cl ass of useful oniu (i?lts is represented by

the follow ng fornul g: thln(-) R, Q7 (X) R3 20

wherein Qis nitroge L @hos hogggsr 2 I's a hydrogen

atomor is a substituted por unsubst/ituted, cyclic or
acyclic al kyl group Havi & frjom 4 to about 20 carbon
atons that is termnated witlh g group of the fornula

-COOA where A is a hydrogen atomor is a NH4+ cation
whereiyQjignigroganow phesphorti$ & if @ hydrbgen@idn GOORsubstiwted oY uhsibstituted,
: Ml stituted.or . .
oo ONeE R Sl AL RSP B o Rapbd 8 RIS Mot MR Fommipacea witna
graiped thefomanpeBOaionerd Adt a gdyogepioonalid yNPG @dod ad Dis a group of

0 I nary. .het er oat o and where. R js a
o plh SR TR I Ehithin SLRe S g sgsubBinfyaor
ungubstiteted hikyl @rnyl grdupéiavieg Gom 1ao gbautp corbot f6mE eHatihRoptionally

-COR where R js an al kyl 0 [, roup that ., .
coftFRERF O Bfie 47 Eerg PeyRiEoB il b B is g giom, @ R caton, an
alliyl groap, @@ (emeBYdlidkihydride, e.g., a group of the formula —COR where R is an alkyl
group or is a group that itself contains organo-onium (i.e., giving a bis-organo-onium);
preferably R’ is hydrogen; Z may also be a substituted or unsubstituted, cyclic or acyclic alkyl
group having from 4 to about 20 carbon atoms that is terminated with a group of the formula —

COOA where A is a hydrogen atom or is a NH,* cation; Ry, R,, and Rs are each, independently,
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preferably R is hydrogen; Z may al so be a substituted

or unsubstituted, cyclic or acyclic alkyl group
whawisnepofis om 4 to about 20 carbon atons that iBCT/US2003/038104

termnated with a group of the formula 30 COOA where

A is a hydrogen atomor is a NH4+ cation; Rl, R2, and

R3 are each, independently, -6 WO 2004/060944

3 at o .or. an al ryl,

o e PO o ST P Rl ThefeobacndB Ko g o can
begbstisiried With shidrirte) ﬂudrmel badrhine a:lyhmr FOR?, of L@OORn &vhere R” isaCto

is acClt
ceafi, Py ey il g pmy o |ﬂ$82¢:1y RS ashfs BYPSAR be gnnccted
Wllﬂh@C]Rbt;heﬂ’i],d VﬁﬂldQ R3fogn @ igsrocailic bﬁig CoB BEFbRLS thY B NREARNR; groups
0

er and wt eter ycllc ring; one_ or
S° E S TR ﬁﬁ‘ Qﬂ?““l%zdm%e %}S 8&6 Tisd ey cak dxpngeaic or inorganic
anng(ell bilide)walfhie) d¥biag, }Zloh!}f]ﬁfeﬁpl%sp}ﬁ)nﬁé }@@fdxﬁf% IM@pheﬁomde or

I ¢ Or I.Nnorgani c ani on . g.,
blﬁ’g‘F dgs @Efsaﬁ@mbﬁwglﬁlﬁaﬁ@ Va}‘?ﬂ%ﬁs‘?fﬂéﬁ‘rﬁ‘ﬂ@xhydr oxi de,

al kexit&l2s syRfRei ®x ceRslinRing th SREQAQShERing cﬁfkdsn@s fn@lugT for example,

nunber equal to the val ence of the anion

OT%ayg?%%nﬁoanSc@%sslé Bi k%3, hisaminoplsgels (wo it $|4sﬁ2|5§3 @) prgmonium
safd ("S&SU SN, BW?LZ; [ Bm SR Sring AnGRRRs! (Qae m%@sé glgcf

U S 4,394, 489), blsan1nophenols (see U
bisgridswirgen (seed) $a3.64.1¢8ke U S. 5, 565, 512)

a mmme%u&%%&*d'chQalQ&%&ﬁ@é“@eﬁ t%j@f%\l?ﬁhg%@é%éﬁé %%%%ﬁles ogqjoth the

bi sam doxi nes (see ["én
cugale aafl &y qul’ﬁ@lbllﬁﬁlé EKilmIéﬁSS)ftSmtablvpﬁltwsen&tlh@ pinfacioghgents (e.g.,

d the ured
PR 5 O B, A AL Ay B
carilydartiem celfag, titanfuneoxidd, wgtlmtmne aint) oombihaivks thefeof. Other ingredients

ol B 9580 BTEOA R WP 62 i e

forvahinplst piadticizers Alnbricotsjrttaalingpentt, pesceging AAshgiEments, and
mﬁg&&g{ ntsf that may be added to the conposition,
Sr°FH conmbi nation with one or nore fillers,

I ncDud preferfed imettoddd beparflodbid dugdteblend vl dsGadphsing the

Y SO GRS ER ef PerormRgRnbhe fio latce, and thon

opfitrRakbdpglatiethe lﬂé’sﬁiﬁhg ccﬁhlﬁﬂaﬁloh RY RIM @ D1AH € PRk BQn&lﬁf 1S%Qeferred
fl uoroel astomer gum and fluoroplastic in the formo

befayq i produceg, ﬁﬁ‘l‘hﬂaﬁballyﬁ’@mww%thl@één waish therfliyproelastomer gum and

flueRbiaSitAdrt WtieRARGHIRL ISP Rifedsul ting combination to

forma_blend. Latex blending Is preferred because it

pr odi Buoraclagionasr gpmiand flyorpplptigdatisotimaihbesreparast pubpandd using

b3 u
aghed tQ? fr%sthlg I&gﬁgﬁg b%ﬁ%ﬂ&% @Qﬂn%lfgg 1&8#@%%%@1?&%%1 1n1t1ators for this
Pupp#n inplude penpangenas nmt@tqraw@@stamwn penpngatedding lpexmamletdiy

Ja e eri za

S RSB A5 a8 PSR B Pl s iy
preféried. Splﬂnpf@smay plsd bmlweqb wmng“ainanmanmg dystatpassiesatibedin U.S. Pat.

n bei n rtic I referred
N e e B P PR e R et s Bredeam
repleee saIiOﬁlaiWHh hipdrogan ipiasririoe tol cambiningpthisflaex eith thSWlubioeREteSHer gum
1atdBY al so be used as part of the initiating system as
described in U S. Pat.
Once combined, the fluoroelastomer gum and fluoroplastic latices can be coagulated

using a high-pressure homogenizer, and high shear coagulation in the presence of dissolved gas
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Nos. 5,285,002 and 5, 378,782). The fluoroplastic |atex

preferably is cation-exchanged to 30 repl ace cations
WOREh/0bnpdt ogen i ons prior to conbining this | apErUSZD3038104

the fluoroel astomer gum |atex. Once conbi ned, the

fl uoroel astonmer gum and fluoroplastic |atices can be

coagul ated wusing a high-pressure honogeni zer, and

e R XTI T —
tedmlqweﬂ (Ie ., M9 PapneNes.,46300 g Uh gtrieud, Higlchodstied®ndEhization involves

oA b UeRBh St o SR e S P i G Paombton
thimogl’o:g ez off sneill dpBMBisue SormCaQﬁEgtﬂzﬁéd Blgnd Mthe d64RAMRIIOISHd ROwashed

or.oel ast oroplastlc | at ex
ang QHBJ @t cileffpes fﬂ%ﬁgﬁd’ﬁ %aagg Sl IigFe ComEInfioRA) 8ty hish by addition of
suftsléRat s6REGRY satiesh il pattum JN6ri @) AdMiRhes 1Bl @8 tHe Sike. The methods
Of,\/\%shed 5.and dried. The lLatices can al so be coagul at ed

tspggdatignrekravena thageskilled s fheit addi ti on of
Sui AR bRn&Alah b8 8bdhiaRA By SHRdhrPRMBHNE: ?' AL tf&ﬁ} ﬂ@wever one

alum num sul fate and the |ike. The nethods of
skilsd g thg st ésﬂowféatmeérmnqr@mmmwamon|oéalemtqmb 0&¢ltrs Srahfefree
t .
O o A s i, S8R ¥y B Drcfirf, especially
wherdhe qid upe @éfm@ﬂmulfi@hamm@@par ation of the materi aI S
occ lErefbre % tfhE @@alguljaged %R@wd%ua%ﬂ: brfg‘ltdl} c,do§nb1ne)d w1th a curative,

(honogeni ze asoni c reeze coagul a
prfafr:@blmbwe@ﬂhngélpﬁe@em dlyldedm)éds mtosthegtdn soek. i Eowever, other conventional

ruglgeg]éng)qﬂghlegﬁc%g C?e%l?zls %Mr? I )FGI? g{ Icegurs{z: og%(? VO di %e?%wre curing or
“souelgt the esmpeptet ef thb nxting onithel mrhlgshblklé ntirive biyovdiabioud @20°C.

I
i R A

shegerant daeuaexdclaﬂiﬁg wanﬁerau@mtweal msralﬁm gswﬁ(ﬂasrhe ;ﬁfigtﬁm@ Jbetween
a m e on, t m shaQu no
15piage  RETER I Bt o Riguit ALGPIRE regiissen be
prépapdd 3 conptesdiod MeRlingthd dbdipdanded Blchl ﬁﬂadmbﬂte(g tah?wty or a transfer
t enper at ures

S sha e and then autocl avin
melg T W%o@OF'REﬁS%OIb‘?Ie R iy e PO blpnt pamgcure) is

w&lﬁ@)coﬁ&fcteli% Q—?eglpﬁ?aﬂiﬂé l%@wéén)éﬁbtﬁ@@(y arﬁ%@lg 2@0“@” bR®)ably between
natively, i cl es can pr epar ed

abekbtrﬁé PREaghoR30el %gfort wr@éﬁ{)@%é @anwp%ﬁqabmﬁ Sdops) gpually from 10

mfulds to 6d Iﬁﬁﬂﬂeg YA QFeséhrd 5%&\56%{1 al?tht g@d & dh@hbRyes O&y kl%vﬁ@ferably
curlngnﬁépggre55|on nmol di ng of the compounded

bepvynen kPaandiahpit 84100 Pe dhignpesadnghe @mp@mterimmﬁu@ in the
mHg! T‘ﬁ@lﬂoﬂg@%k&%@gtquﬂ?gg&%ﬁy @Pgﬁared) o@ér? dﬁ&#) X‘% @Eﬁ#@%ﬂm between

about 150C an
abpittrl g0 ¥sand@bews @60°C5 usvellly &, abors 332°Cy forr acpm@bof froinmaltoet2 hawrs to 30

' e 0 a.and .
hoﬁtgo %ﬁﬁ&%gb (gn f?l% glj’eos es%gtbcikfﬁlt t‘ﬁ%%? \/S\ggﬁﬁé %a%md) e. ?P(S 860 ﬁgctlons, the
tempatatateciuting {10 POstlcP&, is us&alilynqamscbgkadlmlly fremctherfoowentimdt of the range to
vul can |zate'
RS Gl GnbdaTRsvired Al o ERRPTE £y S Ymm, the
vullehieste or cradibdhbet 564}0n afagl bapotihto Ax0dven wistiabidsitedinagibai temperature.
Thze%lza%mtflrg Eceniipepa(%‘lgrle %jed?g pr];t[elga[g]y a (cz))Llljtt26g"é1 s hélc? atsjdcm)is value for about 4

hours or more.

The invention will now be described further by way of the following examples.
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hours or nore depending on the cross-sectiona
t hi ckness of the sanple. For thick sections, the

wao eqopes@sur e during the post cure is usually reCHEs2003/038104
gradually fromthe lower limt of the range to the
desi red maxi num tenperature sel ected. For thinner
cross-sections, e.g., less than 5 nm the 30
vul cani zate or cured sheet section may be put into the
oven at the desired maxi mum tenperature. The maxi mum
tenmperature used is prefeExaAvpPrbout 260C and is held
at this value for about 4 hours or nore. The
i nv el figlicavdd|rbsuito wele @bl d hisibe the folloigy ted ynatias, @inlebd\Gtherwise

%%T/T% g@f%%%ﬁ?f&rln%%vg@%‘%gg/ nglgggt ed results were

Tabl\&tlmld using the followi ng test nethods, unless

ot h g not e]’vg The test resglts appear in the table

bel Gulire Eheplasy: ThSsh B TEH PR UTOHE ) ogRpounded samples ysing arMepsanto

MungD&dRhaéﬁim@ DRY MABI066 ikt didarde WA SN D my@@agat 370°F
VDR) Mobdel 2000 in accordance with

(1%3 §2819439%%eaét123%1ﬁ68 e(l%@b}me ed p P S-degrge arc1 Both thw@gmum torque

(1\?18 ?g%@ghé(skﬁque @E (ﬁx ng g?%cﬁféd %é??d oq’?ﬁnh vs e% ing apateau % maximum

al ne

toffae Gad blﬁﬁn&ﬁ%\lﬂdv&é m%ésﬁféd\/\'ﬁ@sﬁ RsRbey &R lthleméTﬁl( ﬂﬁ‘-ﬂ&h&@to
torque was obtained (MH) were neasured. Al so neasured

inwease 2tuln'es ah'one Midfts2"Dehd time foe tHeaorquaorrert @ valud Bidasto My, + 0.5(Mg
the tinme for the torque to reach a

- Mab b é5 Qewad theém%ﬂ_fovrthe taqueto reachMy, +(0.9MEo* ML) 61680 Dhe

ti r e ach

(" {rq, §gﬁjcﬁge§é8ﬁ%ﬁee¥s§l & frgied ee;i ggﬁéasu?lf?{gllqg@gsxwfgedmpared
foxplﬁasidalrmippealydet@tmmatgm,by\pm‘sanpmelbautw Mega Paaduy sMea) for 10 minutes
tgg@g:e 9 ermn t on by pressing at about 6.9 Mega
a al %ﬁ@ﬁﬁ}er‘f'ﬁ?nﬁ ‘mi nutes 15 at 188C, unl ess

Ot hero¥d-€ e Fired-culd@ SAm T EiRets Rh@O Srirfps et xpbiell ?o I%Ja?i%taﬁ using the

and, O-rings were exposed to heat in air using

folleying i gtaewsaf cendifipas: 16h & SATC: # 619520016; hhat 21595@; and 8 hat 275°C.
T}E%Emglgg)@ereq‘etgﬂﬁd aﬁaﬁ@leﬂ%% %ragﬂé b&gé%sgn he sanpl es

were returned to anni ent en‘perature ore testing.
Phy fibysicalBroperties: cEensikefishnfth aSBreeln gildngationBit Badek, and Modulus at

I 20 _100%
B RRRAR Ble EIFARed AN A1 Rl bl gy he prs- and
posaenddesheat (withf AN (Dhie Dp Undts are aepobrted ®P- cur ed sheet with

TR, SRR 8RR S AT IS G e 2

Shbyqldurdmater. Sﬁmtﬂre&d:pmtiﬁ pointsion tis Shbﬁ: Aeptrted in

A Zhﬁoi@’r@wﬁo@ iR GomsTRbagE s AR 8D Mhag 2, 0

at Brick tenfetitss ArAIPPIeT RIlHRSE. an@Ioz’rﬁPgs ﬂﬁfa{ &64steftiondNBickness of

r| n had cy 0oss-sectjonal thickness
9in. (9% mm). I%esu{ts are reported as a percentage of the onggnal deflection.

Materials ,

Fluoroelastomer A: A fluoropolymer prepared by aqueous emulsion polymerization
having interpolymerized units of 65.8 mole percent tetrafluoroethylene (mol % TFE), 33.34 mol
% perfluoromethyl vinyl ether (PMVE), and 0.90 mol % of a nitrogen group-containing cure site
monomer, CF,=CFO(CF)sCN (MV5-CN).



10

15

20

25

30

0.139 in. (3.5 M). Results are reported as a

percentage of the original deflection. Materials
wo-bawenewiast omer A A fluoropol yner prepared bRCHUS®ONE38104

enmul si on pol ynerization having interpolynerized units

of 65.8 nole percent tetrafluoroethylene (nmol % TFE)

33.34 nol 30 % perfluoronethyl vinyl ether (PWE), and

0.9 %.0 0 rou taining cure site
ron i oeliSme Sy b s OREql Hhms e b Batnes soulaiooomeriation

| haﬁ’ﬁg'/iltﬂﬁﬁﬁl@ﬁ/eﬂ&ﬂhﬁﬁs offd5\Tan6leh TBECIBS mBE %AMVE ARG HH®E of

%gfred by aqueous enul sion polynerlzatlon havi ng
i hterpol ynerized units of 65.7 nol % TFE, 33.0 mol %

PM/lElu(ﬁﬁpiaétlc:f'rm koRbsetfiime %ieg\bteeﬂéd%f)&iuﬂfpted Gitfra st‘ﬁré‘%rkmg at
5 upre é i nl ess steel reactor EBUID ped with a stirre
%Pﬂu Wgs Hied witthIY. deiqnized Water and 158 @ apregniyo perdapre Fptaneic (30%
solEb Ol AdnRe doabhing tREERRINUMe Q@aﬁtfok Was ﬁ’eafé@tt@t@ﬁ@t End R was

so] ution). After degassing the system react or was

intfpdupeddo fff‘&clzs 81 Dot Pl pPEWECHEng HORDIGEE TBE pas iiroduced to the
redR@r untilQl fr@d oPY3 630 tdAched 09, 2% D olymeltz Etlég@ﬁlilgtoBAPS

i ntroduced to the reactor unt ressure
disgplyed a 20 melgvater, wasgniggduggsio mﬂlqtmlmauzabm i Thetpra?SIuc was kept

cof¥eamit by ﬁa‘eﬁiﬁg IT‘FE%n& Qdcﬁ’t%ngf P% Bin 2 483 of I‘b 0 fj Ug§ \g ngllﬁached a total

initiate pO ymsrlzatlon pressure was ke
amoypif 43t keblF |, e dinnlgiom BEL Jaﬁrngé{elﬁCN iio r11 m g RPB’E-sihlunm @0%) was

ad&é'i‘lt '”I‘Be Bz)rlgéegza?]l%& Wa%_léoﬁgﬁ&g][ %ﬁﬁag%gal R &kﬁ?.ﬁ EDTEIQ &vai\%ed.

Thsmthqtppkyme(lza@ipel was stopzed chand. theTl’ﬂa:tqj@dray rmftéczmdi divehagsd. 33L ofa

d1s?) hgﬁﬁ% s#ﬁcﬁéslncop At gg??@‘ﬁszo 83@5‘8?{&55 ﬂ\llégﬁﬁo‘i’iﬁﬁ

charecamsucs ‘amageegatt&tb ded0dins marngqsdmt 3@BCORMDR (72°C/5 kg) 1.0;

R e e T

chaFhoteplasticiRsA fRYOHagMePRESaréd 18 a'z‘qVE &d¥s SRuRith Hﬁlhfeh%lon (as in

RS A TR B 6k e oLy e oM

Fl ucampysePidparddiond A b UQGHGRYMOR Mlall RAGRHEY wREHESSIC stlrrmg, a
enmul si on polgnerlzatlon (as in_ Fluoro Iastlc C eXcept

(eTRRERRUTF BTODR. A5 eRPTREon fQ  Altrogert b lst: ke wes erarged withi188 g
(0.69H0R) B&Hﬁ&ﬁ&cﬁ}kl@&ﬁd Bs1cGRH RREHoWalBoTBRBEEd Srailable from

stirrl ng mper at ure probe and connection to a

SRR ‘qubfg@é’ﬁr%%w Ié? A}FPhélaf Iaghd 48 efdistiled waicr hWhilg stirring, 898 g
(1. $ 910@? ofPh® R %g\fléoﬂ@{ hitio gf fetr. JI%)% unI I?#i?gde avalltable from

oct af | uor oadi e aval
Aldrighhwag QﬂdP@QVer 1 ﬂilc A Shghmhtlllal;mlFte)lctmmdNaﬁi&Bsegve(df The mixture was

R L N R

a rédpoedpresdere (Oﬁﬂ/&tdna(@lk@a)ftp oemovAlwchter axhgwe/\m gdodedhotyyer 1

T e T S .
perfleonpedipaterhal { meldogpoi@IC) 23°Th ENIMR sdnfinasd the atr@durt andd Cmolar

under
rat1o.

Catalyst Masterbatch: A mixture of 80 wt % of Fluoroelastomer B was blended using
a two-roll mill with 20 wt % of Catalyst.
All other materials were commercially available from Aldrich Chemical Co., Milwaukee,

WI unless otherwise indicated.
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a reduced pressure of 15 torr (2 kPa) to renove water
to give 523g (0.65 nole) of
W@ HBFROOC( CF2) 4COOP(C4HI9) 4 in quantitative BCEUS2003/038104
The bis-(tetrabutyl phosphoni un)- perfl uoroadi pate had
a nmelting point of 123C. FNMR confirnmed the structure
and 2:1 nolar ratio. 30 Catal yst Masterbatch: A
ESnfdIty fa@f 280 Wt % of Fluoroel astoner B was bl ended
u3|231 atwo-roll mll with 20 wt % of Catal yst. Al
ot helrhe faiexeef Eiagosisstaaner drmmasrbddingded (at 80 at %alb'htﬁ 20 e of F luoroplastlc

i R A8 Ny B M RIS Bacan, BB s REnd v

cofpanpled svith 4aphd T2O; Taerilhble exTitdne Eéljl,lmﬁi&h QSlIaO(Iﬁémléaly\@aka Japan),

f Fl t .
LSRR R @ithic st bR Sp Mo BeRussph W5 Phritalvst
Meistérbatch. Hxapipie Dfvad frégmurddl ae MoEx@Ele p@&eawudﬁslawdnkbrﬁ vpaﬁrused
avai l abl e gs Titon EgAlll from Sakai Cheni ca

Sa&pgeig v&er%%rﬁgaﬁ? aryga%ﬁ_steél aﬁ it Ir@qul.:t%are g‘pg}dp%m the @gles below.
C«Aﬁpﬂ&tﬂve Bxdplef 1 ana @@QES%B crpy 7.5 phr Catal yst

tc Exa d Ex 1
exe g[glf: ?%;ﬁ}%’ﬁél&r%éﬁé @rng%g({g‘? 80 @M&ZQ%‘?@ of Fluoroplastic
DpTFEeplafeQ Bleadeat 88h e@hgaﬁtea Ny shedl arkd dri® ok BRU flifis ﬁfe dwas

| uded .in the tables bel ow Conpar ative Exa
°°814i’8“r21e€‘ withf phy diQeevajlabip as Tigane 4/ bi0 fmnm §¢1@ec1mlm 10s#ka, Japan),
LB St (AP athibstk op R S PREB SR
Magtrbaich. JAE-B fiyas greperd &s ipICEnHexgart Fleaseniastomte B wistusedd p h r

Lokl b oy Tt 606 A0, LAt U The Bk e
ingladegdn fhe ey 2A she@mfmgqmayndeé adtniikrlﬁse phs préateatedstested, and

r
PP astsrg TEe WREeREERRMNES 2R kil Ty R b agt g varins
tempgratores airbchangsuin @rhpetiosprohsatieings afhp et redlls afecinclldes iAER table.
15 included in the table. A sheet of the conpounded
adm xture was press cured, tested, and subsequently
post-cured. The post-cured sanples were tested for
conpression set at various tenperatures and change in
properties on heat aging. The test results are
included in the table. -11 WO 2004/ 060944
PCT/ US2003/ 038104 Table 1: Test Results Exanple 1
CE-1 2 CE-2 Cure Rheology M. (Nm 0.21 0.20 0.17
0.15
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MH (N-m) 1.64 1.52 1.61 1.55 MH - M. (N-m) 1.43 1.32
1.44 1.40 t,2 (mn) 4.03 3.94 1.63 1.76 t'50(mn)

W@ 208060988 2.58 2.74 t'90(min) 12.74 11.53 5.B0O1/6S2003/038104
Oiginal Physical Properties Tensile strength (MPa)
14.23 13.10 11.72 11.38 Elongation at break (% 310
345 240 240 100% nodul us (MPa) 4.17 3.98 4.38 4.27
Har dness (Shore A) 79 1 bleﬁ %“%@; Aged 70 h @ 290C
per ASTM D573 Tensile s R 16.25 16.18

Eﬂnqﬂgatl on at break| (% 1380 415 CEQ0% podul us (Mpa) CE-2
Hat¢l Shoere—Ar—6—F4—Cofpression-Set—70-h 315C

C%Wl?‘ f?gé 56 64 70| h, 325C f/a nl/a 40|46 The results

in MbiNem} denonstrpate ghiat ijncopperating @7 —0.15

ininglcure site into_a fluoroplastic
r s Q- uor opl astli® f I Jor 0#53st ofrer bfknds|  1.55

havq\glg M[ﬁN%°d propertyi/s. M papticpiary g4 tecured,
bl e exhibit inproved conpriession sel va} ﬁ%s 140
rel &2imé)t o bl ends jn wWikch § tha9%l uo opI hé&‘i c | acks76

LT1e 3[ en-contarnin resit A—ntrbe
errboéb{lrrr’lsH?s of the nvgsh Il on havégéeen des%?%lbed. 2.74
Neve’r9t)¢mah)ass it vvi | b274 understiosyd that sagious 6.40
ArELY rade—w-trhout—departing fromthe —
O?E‘P?‘#hyé’r?ar%ré’%‘g{es f the invention. Actordi ngly,| ot her

emmmmgﬁa(m W thiniabe scopeifp the Tahlewng 1133
All publications and patents ¢ited herein_are

—clains .
|ﬁ¥98$%’8ﬁ&f'@8"‘1ﬁ3/)r eferentl® to|the34ane exteM0 as |if 260
e%ﬂ@/ hiogid QR PUDf T T {0 Or palggnt yas spgcificatyy

and individuall'y indicated to be incor Jorai ‘ed by
r Hpidness (Shore AY WD 20004/ 0850944 PCTIAUS2003/ 0378104 WHAT7

fﬁ@?ﬁ@%ﬁﬁ@mﬁﬁﬁg l:'u?;' zf"t ebzain;l ;giltp; aleirlluvgd froma

Tensile strength (MPa) 16.25 16.18
Elongation at break (%) 380 415
100% modulus (Mpa)
Hardness (Shore A) 76 74
Compression Set
70 h, 315°C 54.1 67.8 56 64
70 h, 325°C n/a n/a 40 46

The results in Table 1 demonstrate that incorporating a nitrogen-containing c;ure site into
a fluoroplastic results in fluoroplastic/fluoroelastomer blends having improved properties. In
particular, the cured blends exhibit improved compression set values relative to blends in which
the fluoroplastic lacks the nitrogen-containing cure site.

A number of embodiments of the invention have been described. Nevertheless, it will be
understood that various modifications may be made without departing from the spirit and scope
of the invention. Accordingly, other embodiments are within the scope of the following claims.
All publications and patents cited herein are incorporated by reference to the same extent as if
each individual publication or patent was specifically and individually indicated to be

incorporated by reference.
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fluorinated nmononmer. 2. A fluoroplastic according to

claim1l wherein said nitrogen-containing cure site is
waleritwed44 5 from a ni trogen-containi ng cure siPEI/US2003/038104

nmononer. 3. A fluoroplastic according to claiml

wherein said nitrogen-containing cure site is

selected froma nitrile group, an am dine group or a

\n i mdate group, and conbinations

t ertlest)#f‘&ﬁ\&éalgl uoropl astic according to claim 2
1.wherfeflwrspladic cbtnprigiega tioogeni cohtaginpuee ste hed IRRAeEVed flddh a

co i se nitrile-containing cure site nononer. 5. A

fl Hg{u(%}l%%‘{a@gm&%e&'or ding to claim2 wherein said

2.ni t rofesrepsiasiic atdoirdifg ﬁbLﬂldi‘mSiW}%rdﬁDﬁh@dTﬁ&o%dhcﬁﬂiﬁfaﬁﬁ@%u?e site is derived
nitrjle-containin nyl .ether. 6. A fluoroplastic

Vi
accofdt HBMPETEI RS B EIPPROECH f | uori nat ed nononer
3.0 s yehesnbslehtilhodbrdihd® iU RvHeRMS sadd hitBgdicontaining cure site is
perfl uorool efins, perfluorovinyl ethers, and
c owﬁP‘ﬁ%ﬂ:ff gﬂ@ aE e pup, an amigine gTqup s # 5t teepls amismidatel Bregp, and
to Ghabibodiek&irn sai d perfluorool efin conprises
tetrafl uoroethylene. 8. A fluoroplastic according to
4.cl aifflerrowlastis japeosdingitopsdaith 2undersin $pjd nipgrarcontaining quiet sitg monomer
f r orombAges AMAHR-GARRi duRsi@mdAGbd uor oal kyl vinyl
et hers, perfluoroal koxyvinyl ethers, and conbinations
5.t herfeByoroplastig acorrdingioroinim stliersimenddnitipgry-dootaiing qurelsite monomer
co | S [+1.S I: r (a) a nitrogen-
cog?giln #%g acllllumrﬁee cs()?{t%{eﬂlﬁnjrlrg@,@ (b) tetrafl uoroethyl ene,
6.and A @yoreplastic fatapadingitololdim i1 wHeretresalibfluorih@ted Aonomer is selected from
ni ¢ PoBR kAL g, B BudgliGTEeS, 35l fopbinations tereor
7.ni t rlofjemedantic acooirdigg ©hrdaim Gtwieresd eid pagButirool@n doinprides
fl uQLoJ Ig%ttihcleaeccor ding to claim1 wherein said
fl uoroplasti CPUr t her conprises brom ne atons, iodine
8.at onsflucaoladtio atkionding Prith BertRedin salPperMudrbunyl @pleai sélécted from

according to claim 1l wherein. said flugroplastic¢ is_in
£ he iy fonsiss Eoerchrntiiingshers wetiio CrloRE T figers, and
conpebimbRstismithesecter i ved fromthe fluorinated nononer
and tHe s@el,l conpri ses .the nitrogen-containi n? cure

9sit oplastic ACqOEHIRE, toC rlicgmﬁlgs1pg %’fséiﬁ]p\g:éitf{ogl a) amtfogen—
par tcofthifnglclR!sitt RonbiEAey, @) BihRESINAART ﬁid%)ﬂﬂpe@ﬂﬁo?oaﬂ%lﬁnyl
and units derived froma fluorinated nononer. 14.
| at éﬂleéccorgli ng to claim13 wherein said particles

1072V & Auddaiihdtie hEeoRdiAEtol BRG] ReheldirP@lid AROkN-cbBtalrPh AR Site is derived
500 nm -13 WD 20047 060944 PCT/ US2003/038104

from a nitrogen-containing chain transfer agent.

11. A fluoroplastic according to claim 1 wherein said fluoroplastic further comprises
bromine atoms, iodine atoms, and combinations thereof.

12, Afluoroplastic according to claim 1 wherein said fluoroplastic is in the form of a core-
shell polymer in which the core comprises units derived from the fluorinated monomer
and the shell comprises the nitrogen-containing cure site.

13.  Alatex comprising fluoroplastic particles that include a nitrogen-containing cure site and
units derived from a fluorinated monomer.

14, Alatex according to claim 13 wherein said particles have a particle size ranging from
about 10 to about 500 nm.
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15. A curable blend conprising: (a) a fluoroplastic
and (b) a fluorol eastoner gum said fluoroplastic
W@ 9poe®ig a ni trogen-containing cure site anPiCT/OR1083/038104
derived froma fluorinated nononer. 16. A curable
bl end according to claim15 wherein said
nitrogen-containing cure siteis 5 derived froma
itr N ning.cu ite noQ 7. curable |

] ORI ANt oFs B GERERRT Lo floroleafiominh, su
ni t vgeplasicitampising amitra@es-tétaininp oweeite ird usRs @Gived from a
froqhaﬁgn oup consisting of nitrile-containing cure
site noho ?@,mm%nidine-containing cure site nononers

l@and Asalritde blast #0brdirgth Glainet TORréth BB GitkeERcStdifing cure site is
nmononrer s,. and conbi nati.ons thereof. 10 18. A curable
bl e rﬁ‘&“‘ée?cfb‘}“a P AGFOBE - CInFIHPE AR RINPIER; d

1Ni t r/OgeIMEPIBhBAdIbIThga ERING | ¢ WherfR BANRIros MBS ntSB8e ure site
nitrile-cont%inkf% cure site nmononer,. 19. A pura%le
bl e APAREDY dplRged Bom the sioupsopiging oA nigdpgontpigingichstsitelmonomers,
NDNQFRind-SortBhiRE t@HE sitd mOMBntdACrnd rsﬂ%éghé}%}?ﬁlﬁadéélgorﬁefining cure site
perfl uorool efins, perfluorovinyl ethers, an
contRarEBnad qopbinatiens thaeafy. A curabl e bl end

18CC Qirdille b18nFARbMnE 0 WHRT 8 Insah Gaid hMogQ‘EEBn?aQHL thﬁé L83
cure site is derived froma nitrogen-cdntalning”chain
t r afAnemepepsprisesanitrilc-contaiihecust sitttneroowr.di ng to cl ai m

5 [ i I ' ri.ses .

o AEAPISR S gHRE B RE o LI B SRR (RSt ggpioctd
22. tmncthe ghyiup cobsistidg atmeofiwirovdeting, petfhiomvidyl ethens gind combidlations
fluggoplcastic is in the formof a core- 20 shell
pol ymer 'in which the core conprises units derived from

20t he 4 ¢unahie blendeabcondingrie clainalfdwhdien sdié hitrogangomiAisiag &diesite is
nitrogen-containing cure si.te. 23 A curable blend
accd: r8 |eﬁé¥ o? Eﬁﬁgg?lr?‘lqélyaé%%ﬁa@i Rg L 8 ahout  1- 70% by

2vei ghdurable slandhcchidingnophiastl wherddd said\flaotopidsticHu@Re domprises

article conpri.si.ng: (a) fluoroplastic and (b) a
flu 8F°6?18%§t5%ﬁé?‘%hn%§f’é‘s’ aﬁ@"?@ﬂ’@ﬁt@ $ QePt conprising a
2201 t AOGEIHICHIBAPACOdrathg G EIRInS] 4 Wheddlf s Kl SropliBstic e the R df a core-

fluorinated nonoper. 25. A cured, shaped article
acc Sgﬂpﬁﬁ’é}“{‘% B Wgthﬂ?éFOWF@F’@PFPS daitedesived fpm thesfiuoginated monomer

CONRA@HS sE¥N RlprisddAnIhiBeiR cohBRheaRRUte /0% af ter 70
hours at 315C. 26. A cured, shaped article according

2% 0 & graplobiendrseaiingdarlain & sonyaping SamaAbavtig7 e be weighieof said
30 imoldghited froma nitrogen-containing cure site
mononer. 27. A cured, shaped article according to

24| aifrupel fiaeedirticls aprpiising (g e fueroplasticrind ¢b) cuflverdéastomer, said

mon @Hﬁfopia%csc%hﬁ)gsﬁg aﬁl{t&%ﬁ-&%’ta%ig%&xrg g%sz{na&\hﬂgde%tfed from a
nitrile-containing cure-site nononers, -
fluorinated monomer.
25.  Acured, shaped article according to claim 24 wherein said article has a compression set
no greater than about 70% after 70 hours at 315°C.
26. A cured, shaped article according to claim 24 wherein said nitrogen-containing cure site
is derived from a nitrogen-containing cure site monomer.

27.  Acured, shaped article according to claim 26 wherein said nitrogen-containing cure site

monomer is selected from the group consisting of nitrile-containing cure site monomers,
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WO 2004/ 060944 PCT/ US2003/ 038104 am di ne-cont ai ni ng
cure site nononers and salts thereof,

WO pdodabm®4£ont ai ning cure site nononers, and PCT/US2003/038104
conbi nations thereof. 28. A cured, shaped article
according to claim27 wherein said nitrogen-containing
cure site nononer conprises a nitrile-containing cure

site_mpnoner. .5 29, A cured, shaped arti.cl.e accordin i
o SRR Eith P oreb g e b GHGH F g e it
sel ehetefs) GidcomBingtieisphez@nsi st i ng of
erfl uoroql efjns, perf|uorovinyl ethers, and o .
26 o e e Fifle Bfcordieg to &lah £4 Hhere B idpiapae cpgaining cure site
ac C eidibgr dodpeised 4 Nide-Yheih @it MédorRgen- cont ai ni ng
cure site 1is derived froma_ nitrogen-containing chain,
2% r anstiETd shyartt artiglp aeprding fo glain 24 whersEFaighfivogingged monomer is
ac C Qe taDrdiR tifd Bbup cdttsivhiR ot bt nadbslefidsBrBRbBwh1 G thers, and
further, conprises brom ne atons, iodine atons, and
contsPrbinptinns thepofeof . 32, A cured, shaped article
302C C N & silaBeF£BbIB RS \afin 52 Ic6nthifiin i
the f orf{r%g%fage a core- shel T ggl yrrg bﬁﬂielﬁln%ﬁl{dgﬁ&(t?g%g cgrcl)t?lémg%ure site
conpy fesized fiemagitiegen-yerfaining shaihsarfsfegogdnhat ed  nonomer
and g j ' - tal ni .
T M bt SRR RRind 051 o4 GAER AN Mol E e
f | uspwptlises biomipnatoms liedneateng, bid eonibitagizns thempl | si ng
| uoyr . 11cl hd fluoropl asti.c. .
Poar t) s Bl TRRib 6 iy 29 Wil Y ARRGEBUC i o form of
and awnretshelt polymendinfwhich the fdreiamipraesachitederoed froni3#fe fldorinated
bl end_accor %@9 t cIaLn1§§ wher ei n, sai d fI%?roplastic
par LU RS 41 A el 7pPtiseRhE pO eSS 46 Meabout 10
3% 0 abidedd dobfprising (D@ 1@Ex cotnppising @asroplasticiaettadsiahd (19 a latex

TR ORI R -

f | uaittogai-esht4TRIAG BB sitdir@ wAitP@IryBE frbmalluRAniteBmbAJmer.

(b) pol rizjng said _conpositign in said reactor to, .

34 or f pidgecordizg o paint %%W@em it athPlE%’& Papiclss &itei agqrticle size
(C) rarpingQEbae bttt UWPtotBodtGowainght percent (based on the
total weight of _conpositiaons introduced to the )

3% eadtBPyesHor Aregy SBIRRATHS PommsisESC @hipgemingp st poreprizable
the cbBA&h RN coﬁ@ﬁging HTRRBSe! FRBrifREFh b ird a b&?ﬁ%ﬂzligon reactor;
wei ght " percent "of hitrogen- containing cure site
co rReftmerizing spid compprbioprie p4id fepgjorstaiferm an at least partially
nitr = I NLAG. U i e j '

T AT A s 4 S N LA 580
pr ookessht eltaorpdbitignst intredua¢dip 8% reastnp) ofsi sagpnidpolyodtuicabhgcomposition
up t Q.. wel ner cent. . | nd . )
pory R PRIakg ey Sl o B8 10 REW M rcon of i
to cbathimng suecitp Dd)raj)mlgnt'; mdr(d)hmpbhygleﬂxing snidihitrageniddntaining cure
| \é\ﬁh%gé ?({)Iliqepg)ﬁsnrlfv?%fsaid%ogna & rggr% 2P ltcy forh Ia%ﬁalgrloglastic.
36.  Aprocess according to claim 35 comprising introducing up to about 20 weight percent of

said second polymerizable composition.
37.  Anprocess according to claim 35 comprising introducing up to about 10 weight percent of

said second polymerizable composition.
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