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WD 2005/ 097890 PCT/ US2005/ 010423 TITLE OF THE

I NVENTI ON [ 0001] Fast Curing Fl uoroel astoneric
w@0mp0sishe ons, Adhesi ve Fl uoroel astoneric ConpoOBUS1005/610423

and Met hods for Bondi ng Fl uoroel astoneric Conpositions

5 CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0002] This

application clains the benefit of priority under 35

US. C 119(e) base i si;onal Patent
Appl i cation No. 60/?%@38951QP§P“§%§Q?@ 31, 2004, the
[0o0At i rleasdc&ﬁh%m&oclgg‘tom@@o positiaR! Adkaaived igbehdlottic

reference BACKGROUND OF E | NVENTI ON [ 0003]
Conmogisions prsMstheds for Beading Fdugseglesternerigr ¢gmpositions

perfl uoroel astonmers are materials knowmn for their

hi gh | evel s of chem cal resistance, plasma resistance,

accept abl e CROYS-RESERENGH TOMLMEID@EPP&HGATIONS

sati sfactory mechani cal praoperties. Fluoroel astone

[0002hve Thisapplisatien elainsdbe bensslt of priggikpederand)- 51Cn|§n‘d§(e) based upon
U. Svﬁg{)lsmngpPe{‘t&ﬂ B@Eﬂ%ﬂ{oﬁ 68398 856, 'ﬂ{ Jg@j I BO 4, thc entire disclosure
envi ronmen corr03|ve vents,
of whithris drvotratedbereixibgirzferapcar reduci ng condltlons are
i mplicated, perfluoroelastoners are the materials of
choi ce. Fluoroel astonmers are nmade by various routes
using fluorinat agh ARERGURD deTHEUNGRIRRSIQNEr S are
typically formed by using perfluorinated nononers,
[00(]3ﬂ1c| uE]mn@ekistpmefs and mpeq mm@larbs peréluprogtagomers are materials known

for Qe BRI O BRG] Ro G e e s e ra P Ebifgn se

resﬁtzilﬁe laRg S4tREAcBIre ﬂlezﬁ)arﬁééﬂ BEptRicHDRRBRSE]ds@nifeds Fava thus found use as
materi al which exhibits elastoneric properties.

sealssgaskehy anddipingsi (MEhenrighEIPSTAtYE PTARZTCSAIYSIY hatsh gpgronments, such as
cox‘rBJwesﬁléllagvsjoflgnﬁyﬁBHcaﬂg gﬁd Bﬁﬁrzmg)@mu%ﬁl @on@ftx‘oﬁ?&ﬂé rﬂ'gl‘ijcated,
secondary cyanb-contarning cur omers are wn
perfluordelestamdrs aﬂetthe matesihis@f ebbitd atluomelastume s dre nrade byreargous routes
. havi ng cyano curesjt ertaln curi. ent . .
using HpB e AeRe gl e Bt R os e rd a sniy 3B R Sby wging perfluorinated
morfoﬁieasz hr{b@&hng[z§ pdr8Q0atddQiEsite %dn@ﬂleﬂgﬂﬁtxﬁeri Zited 48 Shonomers and

anonetal 1ic conpounds and the hy oxi des ~ t hereof
curl% sdinking) thyneotriopitien Hpiog AGYTing sgentivhied regctsywith the incorporated

cureﬁx?/egfrﬂ% «L,r tb f(%.lﬁn P ?1 ?«QH rvgﬂﬁ eginlbﬁp Xllast&n I'lC gﬂ)?)eltd@ Suitable curesite

t1n conmpounds

morbﬁiersamemkié lamangrmmmdmse h@\hngxy’&mimc&resﬁést r Bpdigplyd of pmmary and
are conmon. However, these curing agents gﬁOVId
secongary (y§Rq-GoNAiBIAL CHECSI o Monemers arenowngRithe afh it ishplieved that in

cureklﬂf.I mBHYGREs 'ﬁgg 8& F%@Sg]‘ﬂfgéﬂ@ RS clrth a%%mstthﬁlxgrlze e cyano cure sites

el astoners ganic per oxi e.g., Kyl
whighgooxtodesn traazeeal SO known primary curing agents used

ol " B EOETES S0 5 A S B e e
theré%@ﬂsb’&%@l%&%&&ﬂ%%on@d@ﬁﬁ@ RLRAP dIB1-, f)ﬁé@ﬁﬁg'ypnﬁiphgﬁ)@%ﬁ allenyl tin

or crosslinking ani ¢ peroxidé cures are typically
and ﬂashydroxlldmn Thwdsteaaﬂcyg taicarbponads alridtrmltlprcompggncgefqr example
tetrapi;]enmlt%{j1 Iarer ceo‘?rlmslct)rij1 nlglowgve(r) ptger:ste c(lelrsiné1 Qgengs prov1de a relatively slow rate of
cure, are toxic and can introduce metallic contaminants to resulting elastomers.

[0005] Organic peroxides, e.g., dialkyl peroxides, are also known primary curing agents

used with co-agents such as triallylisocyanurates for curing perfluoropolymers incorporating
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processability, but are relatively thermally unstable.
Such peroxide and co-agent curing systens are known

wanahsasmoexenplified in U S. Patent No. 4,983, B80OUS2005/010423
Simlarly, the use of 5 such curing systens in

CHzgioaAduslrllr%ltl%fofg; }onal 1Q pst§ ?rgss(iiiinI( éan?ctﬁér&gdec‘grﬁgseme typically

0-Ca ns ar

/ 060969
fasteN)%an %‘??6 (518]5@8?\’% ané&wrg gsﬁr%tger %ﬁe@c% %ggl;]?s(_} e é)r%penheg agd good
procadsakiliBe it LORIANRD: thé'rbrﬁﬁl@ unstable deSuchlparakide sn@ Bélagent curing

di am ne car bamates, such
Systqupy arel Kawim ame e @éﬁ"@pmﬁ@hn&ﬁmrﬁhﬁon@% 680. Similarly, the use of

such:cﬁxlhﬁg%ik\(%ng%‘é o%_mngt%n @hﬁﬂg&%}lh%ﬁﬁger&%npé Sys em So- called dual cure

systediard elss kRownyfot ebeanepld) EX 8Nty IN@neduammmd WO 02/060969 Al.
hexanet hyl enedi am ne car banat e, bls% - .
[0008]i ndeyfuizseanty coMainEAMina eipsRRbave alsodeen employedt obhse include
I
dianfTRAIBERATRL EarbBhAS, SRANAENBici:FAADRGERE S, AREancdiamine,

tr1md51hyslamd1mnihe Ophivesnyl ieleanteli niktlsdeniediaadon emnamnglideng othylenediamine, and
[ th v r|o us quorﬁ and

cinngav s PSR e BT e B A isidt ur e

amm%%yélarréxs}gnﬁuras& tdrbirh@8S] 9Jalasﬁﬁ5br9§bseyxlon6baﬂgarﬁ&e adthyléhediamine
nd hydrfoxyl, diam ne, and amno and thio are

Cmb@ememaﬂhynﬂhybh%h%nmeagbm@mﬁg connect ed by structures

Lnel udi ng: -,S02: , ., - y
1000gL ¢ i ifipgarengis.pisaineibaaphindh & bioHiftiBinsdare ik kpom curing
agenpefof LiseowBiak kydus JruottPanderfluorddlatandionTiadse miﬁwhg‘éehpklﬁﬁﬂ structure
.l oosely described, actual synthesis_ and use of such
haw%ﬁ&ﬁu%ﬂgn%@l eagh phenY) S92 10 PRI bR He ABRIRG: P4 ammo and thio
Those which are in use and have known synt heses
are geperplly ifalhe pIf a8 SpiPe GRRReCtsH by istractyres inctydings -3 P e -CO- alkyl

three carbon al kyl groups in and in which the x
grougfr ol caren atamss Hedh £DpImEaTBem fouble fandc Hletle mﬂwﬁal ¥ groups of

1-10% Qx%o?.a?om%l?ai'tetﬁ!eés}p ooge% d@s’éﬁ% gctuﬁl%?nthgg?sséndvﬁle lof m%mpounds as

curati ve
curaﬁvez havsh@-beon dmldﬁslttyld:do )Wlp:*.‘«ﬁﬂl)ﬂbl} ateenx asd andrhape bmamesyntheses are

o0 known,k as. di am.nobi.sphenol, AF o P. BOAR i
primE G SOHPOLHE S aRF RHCHIENE NG CoBopTHATH erchi dp o 1 which the

phen@ldférogﬂ&g'e a&%@d kSthRQbntYR é%c&mﬁrtbbﬁ lrPth¥ibish position. For example, the
| 'uor oel astoners, is fficult 25 to disperse

mostrvatpil kiopvreitatinei ot Shistypevis 2.3- h@dafanum-mémmhﬂnsl] hgxafluogopropane,
hus .el ati I HO ative. Jhus here .
atso bt i fiooihcnl PG HOAEP RORER 4 S ualhie Botid 3D & meting
poinCars®ouf T5-DBSCI BO AP GUiot Rery cbinpebleneth pehRssdlahmds, is difficult
exanpl e of the use ofit BOAP as a curative may be found

o digpersg rapidlymad aniforely vgthinarflugoclastomers] angiis thup agplatively glow-acting
curat‘!w Sthug?, tﬂ&%%%&? E‘&I n?l!leont ﬁ%cha&a@ﬁ?&ﬁe 1r§1lr’18£t c@?es esirable curing
hére "are ‘r e art

I'tTonal accelerators use
timeé aed prdéd3gingr g@rtixampre af niey @ oif B CaATayd curatbal rhay, beafognd in U.S.
rquorooctanoate anmoni um per f | uor oacet at e,
Pmmﬁﬁﬁbﬁﬂd 458i ocyanate, and anmonium 2 WO 2005/ 097890

4 t .
I
traditi @tal araieleydtalrxmserl innthe art irgcludimglorgania bk inosgahfcammonisml saks, e.g.

such as benzyl tri phenyl phosphoni um
perfluorooctanoate, am¥non1unq pegf{xopoacetgte ammonium thiocyanate, and ammonium
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chl oride, benzyltriphenyl phosphoni um brom de,
benzyl t ri phenyl phosphoni um phenol ate of bi sphenol AF,
wo edosatsby | anmoni um hydr ogen sul fate, and PCT/US2005/010423
tetrabut yl ammoni um brom de. 5 However, such conpounds
sulfirate; drea; h&)\d@/l sard@msteatiablabydeimimedn; te@aalkylphésphonium salts,
undesirabl e product s. OOO While all of these
tetr%myiqﬂgngwgméﬁﬁs anq gtalky\}ﬁul mpﬁvesab&awgh ¥ bepzyirindemyphosphonium

L-nomr .
Bt oSG DR IR AL RAEE KR g o
bisphesil &F, eatrabstylantipondve hipdrogerasutfaty and tettelnityleimonium bromide
particularly in curing rates and in rreetl{ll? t he e

Hoveqeh & G REndsHend 9rhayedde FsagtPns gt G e inunglggifble byproducts.
th

10008) ¢, ERESH B IRePln Sl etk iy, Bith oo OIBFARAR iffroved

procpssinig, goodphyaihbprepértes; onmoszddi iopsrigosh giod rhecpipgy: emdsmrsgme cases

fastt%:cg;%ségg{rév%g}?ggﬁ%%gﬁfé&éga ,Itpﬁxréfe{ﬂ%r %th&glqrgggtg}st I gﬂlageting the ever-
mcrga%ﬁifrcfen{aﬁd 'f(ﬁ%cﬁﬁﬁ@n §ﬂ%pﬁhf1€§7&hﬁ] with r84pett 16 paRiCR! t&b@?&ymer

£ Accordingly, there remains a need in th
€ros O@ror&tchmg; arcml/mm«dcj snzngmgfemmeumraﬁmceodastom@uceccemsmns exhibit

procii e i duf e ERT et e &8 sohpite Hishy P38 2t P B s

TheRds hlstl tHeQRkRS lodABESe tHdWereAgthSof budh dd@fpositionged in the
art for a_cure accelerator for perfluoroel astoner

[001@br at Ag@sdipgly cthergcerapiap apeed indhecart for an iraprevedipuying agent capable of
f
morEL e ) s PEORRY AL ot o) B
partphhﬂmymmsamalﬂmperﬁnmpdaitomsrs [Thext 1§ furthenal d¢etd| intthet apt fohe cure
bove, . not ds in the art,. there further

- acce{cgatopfor PR Of"&?as%’ef SRR e Cersrat5|°§ ahd Sdintain the

bend@@ran nfdpeel Bf M@%mswﬁﬁg s'uEh SEMmE §@dl‘i91g %}fenréaaya BfelcHEmRl and
certain types of chenical manufactiuring and

Plasmhaw\%@émqmalesnanuf acturing, with a specific enphasis
[()OI(irar e](Ijl dm%n rtr(?{he a})é) %H r%@ig 1%,t thg A QH% QP fu%hglgne%a (p Ohtinue to

possi'b Wever

reduﬁemrﬁﬂﬁdﬂﬁd&mfn saslg mi‘tﬁlarl@r@ﬂidnaﬁéd mrmmmcmduaomemﬁsamyng, certain
to_create par I astonmeric seals capab

h
typepef Hignpes! m%ﬁntsaﬂ chtla@énmw&ct@mwﬁg a SP?FIﬁC emphasis
on réRER |xh<§alﬂ@'é6x§tamﬁ@t13r§am ﬁ@ir?é%lﬁcl#@ﬂexpﬁosgxg}én q—Id\%ver in

sem uct or processing in orm of a bonded slit
certainabengiconybietar ahd ythasapglications,dtis mecdssarp &y sreats paxtd Withslastomeric

end effect.or adS| whi.ch. t he seal is . per nt |
seal a0l of GFiRE ABTPPH EFL P et SHUBPIERP WS et An
exanf}1é BRI haP BOFHuRE irl &dl&ﬂidubtbr plo8éiding 8 theSBriR bf #Bonded slit valve
ext ernal adhesive which generally have maximum

generallyorsae ieaguumehamberp as well peendutftegtor pads insviagothe seal ds

ca ntribyte to conta at [ N
pernife i FRe S R el s b B st B P e i o
requﬂés wetofiah ekieMRl adhdsive Whichrgegérallyha% Miximashesdii@ended use
degradati on. Aside from such comerci al external

tempgrrterss obas low ag 350K and whish can ynings fepngamnation of processing.

o RIS AR BT A s o

adhekive degradationh @skledny sivhsoftintercisbektearfialdhebivey, W e Ratent No.
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[00121 However, it would be advantageous in the art to
devel op fluoroel astoneric and perfluoroel astoneric

W@ 000808180 ons whi ch provide simlar properti esP€DUS2005/010423
commonly used 5 conpositions, but which do not require

5,2501201 UsRribés Aal@Kiative & whidh eslutiénsfop dispexsibng gf PRA ok FBB or films of
woul d al I ow for preferred curing tenperatures to be

thosg, gelymessrare useidrig bardingagf®isng such parts. BRI EF SUMVARY

[001% H%\LMFI\NVWd $2943:hta Hégus' ¥R B%eb&gg%?ﬁ)eﬁgtomeric and

uoroel ast’oneri c conpositron conp east one

perflliOroelus@hiceic fcbmpbﬁﬁmisy\nlﬁéh pmmalélsﬂmm p&ipehm?-(b c@’ﬁﬂ]only used
functional group for crossll(é g the (ﬁpuoro pal y
compositignst huj higpinat reuitetssiaseiohrp ﬁ’&e'f"ﬁba siv frtbopsiag and thus,

o B R R A BT ) Rt AR S bR uch parts.

according to forrmula (I): NR2 (I) Y CNHR 15
wherein Y is selected fromthe group consisting of

substituted al IBRIEF&RI¥ARAOR THBIEVENTION ar al koxy
ps of froml. to about 22 carbon atons;

lﬂﬂlgh bstT}teL}f“éf‘dm@P inghuden a flupipelagtonisris Gempesition eamuising at least one
I I t
cura et o a(g)o ﬁ{rﬁéé foglg?%gl% at Rhst %B@Mﬁgﬁynag %&%B%P&ﬁg[lﬁﬁh@ 'Hﬁu

at ons or oa
fluoppolymearacalratone capabds 61 arosshiakiyg theple ta‘aktLunledhlbﬁiployylman selected from

er f | uor gar al kox s _of from1 tq about
the o oA aaE Foarpre o gt SO aPapALs according to
ﬁnnmn§gpst|tuted | ower alkyl 2 1 20 or al koxy groups of

froml to about 6 carbon atons; and an am no group;
and Ris R or hydroxyl, cqmm%unds according to fornul a

(1)y: RN/ R DC (II R2HN NHR2 wherein D is

sel ected fromthe _groyp’consisting of unsubstituted)or
substi tuted hal ogenat al kyl, al koxy, aryl, aralkyl
or aral koxy groups havi fromabout 1 to about 22

carbon atons; 25 and per¥y ﬁgroalkyl per f | uor oal koxy,
perfluoroaryl, perfluoroaral or perfl uoroal koxy
whegimo¥ps sedecio ﬁ@ﬁ@i@@@&@@orﬁ@ﬁh@)ﬁﬁﬁ@%t@ﬂaﬁml, abfoxfyy amyl, aralkyl or

t bout b t X R . R2 h
MO TR T T P Y
atkyl Bﬁdéﬁﬁ ta‘r}lu&ﬁﬂ(yl %ﬁlk@ﬂ‘ Yloupd oftkdiR Xbold N QY BB 22 1ch®Bh htoms, and

t o about carb
perfluoroalkyl, perﬂuoroalkoxy, perfluoroaryl, perfluoroaralkyl or perfluoroaralkoxy groups of

y 1
from 1 to about 22 carbon atoms; and R is hydrogen; substituted or unsubstituted lower alkyl

or alkoxy groups of from 1 to about 6 carbon atoms; and an amino group; and R isR or

hydroxyl, compounds according to formula (II):

R'N NR'
\\C—D——C// an
2 / \ 2
R?HN NHR

wherein D is selected from the group consisting of unsubstituted or substituted halogenated
alkyl, alkoxy, aryl, aralkyl or aralkoxy groups having from about 1 to about 22 carbon atoms;
and perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl or perfluoroalkoxy groups

4
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atons and an am no group, and conbi nations thereof;

and at | east one cure accelerator conprising a
w@eosx9e0 5 100141 The invention al so i ncl udeBCHUS2005/010423

nmet hod for accelerating the cure of a

I I t1 h [
UV T AR G N PR RIS

functional 8rou for crosslinking the fluoropol yner
hydggegny sqb§tltate @ﬁevsuzeﬁauﬁeé awvdriafiyd ﬁwlkomsreup rfeqr  do about 6 carbon

t
atorﬁ@gxﬁngle A n’p S%ép&&bﬁ‘%ﬁmg? ﬁueret%ﬁeanfl laﬂ %Pég é)?lggltlr&%ﬁ-[gator
conqmmmgsm;iemmdeat I east one cure accelerator conprising a
#l[ﬁ xlde 151 Also within the invention is a
(0044151 B¢ H%’FI&IIP& also el metbad Espralapimg the syreaf a east

flucPastith@Rl c%n{ﬂo oSiRb W?llléﬁ%;ng)? )'a? 'le%%te dtl%?(%o Fﬁﬁeﬁ' having at least

funct1 onal up or Cros uoro
one (fm)ctlanaitgrmp foecrosghinking thd ﬂwro;i@lb'nnakan’dqup B éurRtioh418d biphenyl-

SR T e
proﬂ&fﬁg il t}fémuoilo%lésﬁ)rﬁe@fcméh?ogl idn af Bt Qﬁe) curd aleeNiRor cofmprlsmg a

wherein Y.is selected ffomthe group consisting o

peraxidsst i t uted al kyl, al koxy, aryl, aralkyl or aral koxy
n.atons; . substitute

oup om1l to.about 22 car
0010 e B B A B SB 5RB H nE  t es
one atAbl)fluotdpoiyinidrico ngﬂhg dPRaffoné ﬁﬁﬁh@xm Fox}[p %ch@mﬂfcmg the
car bon atons, and erfl uoroal k erf uor oal koxy,
UOEPOfREST %?Wratlp%?ﬁmab@% srogsliakin aSIt 9o¢ Hueraplymgr selected

iy T o

to faxtnkaax§): gr oups of from | to about 6 carbon atons; and
an am no group; and R2 is R ,or hydroxyl, conpounds
according to formula (11); NN \\C-D\// a) R2HN
NHR2 5 WD 2005/ 097890 PCH US2005/ 010423 wherein Dis
selected fromthe consi sting of unsubstituted)or
substi tuted hal ogenate al kyl, al koxy, aryl, aralkyl
or aral koxy groups having fromabout 1 to about 22

car bon at oms; NHR!
wherein Y is selected from the group consisting of substituted alkyl, alkoxy, aryl, aralkyl or
aralkoxy groups of from 1 to about 22 carbon atoms; substituted or unsubstituted halogenated
alkyl, alkoxy, aryl, aralkyl or aralkoxy groups of from about 1 to about 22 carbon atoms, and
perfluoroalkyl, perfluoroalkoxy, perﬂuoroéryl, perfluoroaralkyl or perfluoroaralkoxy groups of

1
from 1 to about 22 carbon atoms; and R is hydrogen; substituted or unsubstituted lower alkyl

2
or alkoxy groups of from 1 to about 6 carbon atoms; and an amino group; and R” isR  or

hydroxyl, compounds according to formula (II):

RIN NR!
\\\C-——D—C// 0y
2 / \ 2
R*HN NHR
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and perfluoroal kyl, perfluoroal koxy, perfluoroaryl,

per fl uoroaral kyl or perfluoroal koxy groups of from1l
WO 0008l0978b0 22 car bon atons; and R and R2 are eaedm/us2005/010423

i ndependently selected to be 5 hydrogen; substituted
wheggin Dnis wéledted fiomdhé gwep caisksying of wahibgityted vosubstitafedhagenated

| to about 6 carbon_ atons and_ an_am rou and
alky}nai&qua/e@wlaﬁ@ll% RHITAKOK ) BOUPH B R mraﬁgm(tg)to égowtégsc@rbon atoms;

and Mupfbraﬁ(tyoﬁﬁffﬁlo%aﬂlo‘?( S erﬂﬁkﬁBﬁ?f‘ 8&1@1?@8)%:@5!]8@%&@@%‘9 dx%?lrkgxy groups

ccelera S conpris ero

| erat | ecure of droelat.
of FRGRE LEABILAP 405 G4 S, k Hos %ﬁﬁfﬁ%aﬂy sffied tobe
fl uoroel astoneric conposition co r| ses (i) at le
hydrggen; sobstityied epensybaitutedlopyer alkykorakoxy gequps g from 1 to about 6 carbon

t
o 8 e S 351 DR PR LAY B o o
accetapiaty, evhefeircthe atigadt veo aitre laeceddratorseofnptisr apabyider .  The
g to_the fluoroel astonerjc,

t ho S ovi djin
[001&, og.neq %%{ affC@‘??&tlwfeﬁ i of 2 Hpqreslastompeficoonprsition s also
mclw{)cfeér@ 613?}] ifr 1oB V‘?hé: Eg@rggggglht@f@%%%s?fggﬁ%ﬁ@ﬁa% @) at least one
ﬂuom@pfylmam K:ompasmg aEleast onofupotseral group ﬁm@mssindqng (la)ﬂuot.kﬁ)olymer and

..at |le erf.l uoropol yner c risi

i) § g ERliaS nf e Erblive onbie ot SxineiRe Ry ffle Aloropolymer.

The mﬁdd&hﬁﬂ@by h,dl b tiee fiudR6dlastindricZRehpBkiEbR B leadd ASE Bure
curative capa curing the at |east one

accelsatprs, wherﬁm tsyﬁﬁv leasé o carp amelqr@ag;tcomésw peroxide.

[001&7?:0(5' ﬁe%g%ng%?gxﬁdoz&lg(g}l@es%%’em ? eéa[sgogrgegicodﬁr@glﬁgg c61§prising: (a)

at lepetohé umﬁblelpaﬁhmmioﬂﬁnercmmpnsmg anlBast ongfunstisigal gtoupddr crosslinking

the Re&ﬁlic%rp S gqngg Ir(lg{japfoungt?p%lp ?Cd&l nl??é?c{]ﬁllr?tg\g:tcaga ﬁe of curing the at least
one E&ﬂhb%ﬁbﬂfﬂ%)’dﬁﬁr (cPTkabd dnk c@re‘C éé@él&ﬂafb? @J)rhﬁﬁgn% a perox1de

henyl -“based curative capabl curin | east
[001&1 e p/é rnidthmlr 1@ pbb prmndedﬁheawel@m@dg d@mprq (Sfeispepﬂwoda&ﬁgnerlc
comB%sl)téoré%o réslgrgt aqg%aﬁ,(stn%&%{ %égpg) havmg aF %eﬂ é’j}e n%ﬁgnal group
for dréRéBiltih® ﬂwﬂieﬁﬂhdr@fdl#ﬁ@&n\zlﬂ(ﬁm funtfichalizaEpleny Rodses bM@tlve capable
fluoroel astoneric nposi tion, conpr|5|ng

a
- of cyringethe aflgast enﬁmrﬂu?qoe@lmsm ThesnethodpAmRSiSey pléltVlJl@&gOtthe

t
perfiBfocfRichtie doRihiifH Bt Ghe GhrPRHICPKdr WnipfiSing o perpxide.
[00181ir at Thedneayiab labso dficledes sathimits scgpd dueacmasﬂve flsbroelastomeric
f1 uor opol r: and,(c) a col nt which is free f
comppstiitny PamBg e, (BLA e ot b o e LorRE i L st ape
funcﬁ§15’:ﬂ%§“(§}p fbh@rohﬂl‘ﬁﬁﬁﬁg'tﬁ’@ﬂhd}sf)&?ﬁ% @))fi%ﬁ‘&ﬂ)nﬁ’lﬁzeﬁ%ﬁﬂeﬁgl $Hled

article conpri si ng | uoroe stoner bonded to a
curatieg edpible of srasslinking theathleest cngfivdrepdyroery agd(c) ercrionapt avhich is free

ofmf{g oregel a%tomsrlc preformfroma fluoroel astoneric
E‘H'B:o? 8%, wherein the fluoroel astoneric

[OOZOFWPQ§|aHﬂl@iBn ¢t rfbl‘ég(ﬁngbsﬂeeﬁsthe QventidH iablubes a method of forming an
uor opol ymer conpri si ng least one functional

~ articlgreomprisng a:ﬂwgetlasﬁqunﬁg})opﬂ@i tolauoetalbie pyite The method comprises (a)

formithy PaSBRlarf S bR R 3ARroeiaiontedi XompoSHn, wherein the

fluoroblastaineti€ astp6Xitor ¢oMPrRBOANEET ot Wihrabl b polymEF ﬁiimﬁfsm g at least

metallic
one functional group for crosslinking the fluoropolymer, a functionalized biphenyl-based

6
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el enents; (b) providing the preformto a netallic part

defining a groove, such that the preformis within the
w@easwersamd contacts a surface of the netalli cP@BUS2085CH0423

the nmetallic surface is free of bonding adhesive; and
curafice capplplk yi cigsstiaking alidat peasisagrfRiotapotyimeer pné & @oloram fied bEmetallic

t he &)refor andt 5form@n artlfle co risinga
elementsorb) Broysq Prerety afmralicporidgiiving agEpoyies $4ch Shat the preform
I I
is w{tlﬂg %-]E]%SC pe\felo d cglzllatl?t% %gﬁﬁ?al[c'g ‘rE])f \F}\ﬁqpéhﬁ?lh& g% ?fllciglg rﬁtiffal‘ﬁ’l: 8%‘1‘&6 is free of
bonchag tdhehiye;vami g@tapplfylrfgtheheaﬁtpr@ﬂlﬂe mﬂakplrdoﬁh m)curp theyprefiorm and to

risin st _one nctio
FAREFIE ARAGN RS T RPiaGRSpORS e firion S U mfaticpare
[OOZQEOUtA HofdRfaktomBc ¥6ih hmnﬁ@ﬁlsd—%hﬁﬁh& Scop¥ ofBieGienfibn which
e at | east one curable fluoropolyner of a curative

compmgsa ki) éOQ)parb(by(,w@glgl af aklieasy onehglrable flaampolymer compnsmg at least one

e S NG L B M BT Ol vy e

per OGRS b gvei t HOthEW 1ast bie cidide flidropdlyfaeNoia cﬁ?ﬁﬂ@éa@aﬁ[e of

is selected fromthe (g;oup consi sting of substituted

cros%{mky]g thgangasyonqaﬂqqrop ragrieplected frogy the lgEoup CNE chS ¢fffunctionalized

biphi ol BuPai . Sy ERRPOR- ST AR D oy

aral kyl or aral koxy group;ugﬁ fron1about 1 t'o about 22
carbon atons, and perflgoroal kyl, perfluoroal koxy,
perfluoroaryl per f | uoyoar al kyl or perfluoroaralkqéy
groups of 1 fromYTT& about 22 carbon atoms; and R is
hydr ogen; substituted unsubstituted | ower al kyl 2
1 or al koxy groups of f to about 6 carbon atons;
and an am no group; and R R or hydroxyl, conpounds
wheRGL P gt tdddrdrR EH@LQD 1 ddnistikgl Msu%tﬁ%te@aﬂ?ypaﬂdok}' argQaralkyl or
R2HN NHR2 wher ei is selected fromthe group
aralkosh grappp affrom 1ia abes 22 cather atomss sibstifutes aaopeist derkhialegenated

alky? rtgfgé]k%b% réjr)él-\{(?’l & Alk?fygb@% rqg %rorr%t%luk ?%(y alg)réﬁ’ YP SRy | hdths, and

perflperohlkyh Ipeﬂlulsgdalkomg,r]fekﬂlmrmyk pm‘ﬂuomeraﬂl{ylll or paflybroaralkoxy groups of
per fl uoroaral kyl or perfll uor oal koxy groups of froml
from! OtodibetH 202 AR dastis; Ah@ 118 1is Rt g3, akdtifteedadr@n@@Ehituted lower alkyl
i ndependent |y seledted to be WD 2005/ 097890
PCT/ US2005/ 010423 hydrogen; substituted or
or alkmgudystpstaftfeed | tvaouté karboroatomiskandyangngop group; mddm is R or
to about 6 carbon
hydroxyl, compounds according to Formula (II):

R'N NR'
// I
C—D—C, {n
- N\ oo
RZHN NHR

wherein D is selected from the group consisting of unsubstituted or substituted halogenated
alkyl, alkoxy, aryl, aralkyl or aralkoxy groups having from about 1 to about 22 carbon atoms;
and perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl or perfluoroalkoxy groups

1 .
of from 1 to about 22 carbon atoms; and R and R2 are each independently selected to be
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atons and an am no group, and conbi nations thereof;

and (iii) about 0.1 to about 20 parts by weight per
wao@sparsbe by wei ght of the at | east one cur abbP@r/US2005/010423

fl uoropol yner of at |east one colorant free of

hydregeal substittedroe Dhsubsufed082dr alkye of Ak r0Gpd dTEdAEN to about 6 carbon
enconpasses a perfluoroelastonerlc conposi tion which

ators apgd ?%%rgmeugfoween%m nwnﬁéﬂlew apfl (i abar &1 torabout 20 parts by
welgﬁ{ogérqpé P Cr%’;{gf fgfr}ltkl 'l@c}gt (?H |y %ﬁdélgpol;'rlr'{en th a?ﬂeast one colorant
freqafirhétalbic efealeytyer ; (i i ) about 0.1 to about 10 parts by

i gh 100 parts by weight of the at |east one
IOOé\@r £l [Tg? HB’GP%PE‘?‘“B?I eACRmPasEeS Aperifugsagiastorgeric composition which

* con$grRESti) Y s'bp %ve?éehé Itog%ﬁ%asp&?e ;%?ﬁ\%ddU@ﬂ%B&] &0 rr5111gha? Jeast one

curative |ng se romt group co Si'S
funetionaligroup tmmatassledity thh anl)ehs{ bﬂs ﬁdﬂnmﬁp@iym@la (iicabRoon d@ about 10
ordi.n NHR wher ei n

C for

par By é”eé%ﬂg&& e mert t“f?ég(hé pswﬁ at:’&ﬁ&og? P‘?’F uggopelymst pf yewative
cap@lKyf ero?dh'ﬁl%?ﬁg theae[tyéast @He%el‘ﬂﬁlor olyxﬂéraJhE Quidati9é BHRp séldcted from the

from1l to about 22 carbon ato ubstituted or
groum@qmz@tmg gf @dctirmabzpdrtaphenyl- haﬁeébd«mbqundi lkcomppuralsyabcording to
fbnﬁ&? ﬁ or aral koxy groups of fromabout | to about 22

cart(J n atons, and perfl uoroal kyI , perfl uoroal koxy,

per f | uor oar yI perfl uor oarﬂkz{g or ‘perfl uoroaral koxy

groups of fron11 to ab carbon atons; and Ris

hydr ogen; substituted unsubsti t ut ed Iomer al kyl
al koxy groups of fYTnn@ to about 6 carbon atons; ﬂb
an am no group; and R2 R or hydroxyl, conpounds
according to Formula (I11)\, RAN/ Rl CD c (rr)y 20

R2HN NHR2 wherein Dis seﬁ@gﬁed from the group
whet@n Y §kélege®@fronad Fl%tub %Hﬁs@s‘i’m@ fof Mﬁfu'tédlgll%q en?tlmg)g Erg‘?ta?zgkyl or

al kyl, al koxy, ary ar al kyl “or aral koxy “group
aralkexyrarawnsuf fion btcaﬁmt 2 ¢carberr Yoms;aubsteyted anvnsubstituted halogenated

Iuoroalko rfluor
alkyli)er ({ gbgr:‘gar a Sra k8e¥ £1U8? 8@‘%?@0‘&1&86 ou%? PHbgmajoms, and
permmrcmﬂiq&lgtpe%cﬁmlkxmy pérflubroadileluoadtdal il pRrfRA¢dhralkoxy groups of
i ndependent |y sel ected tg be 8 WD 2005/ 097890
B

fronPCld %%%Q@ﬁééﬁ&éﬁémsmﬁﬁf R mpldx%gglgtsbf)%jft&gd oF urpu?stltutecilower alkyl

unsubstituted | ower alkyl Xy groups

to about 6 carbon atons and an am no group, and 1
or alkoxtbgmaps effsor heo ebdut 6(caftioh atnmsy indarlarhido@pau; aZdR isR or

parts by weight per 100 parts by weight of the

hydmorylf Compaipdt yorerdind toF @ur@nt free of netallic
el enents; and (iv) about 0.1 to about 5 parts by

wei ght p®'N100 parts ?XNRélght of the perfl uoropol yner.

of at |east
\>C—-D—C {0
R*HN NHR?

wherein D is selected from the group consisting of unsubstituted or substituted halogenated

alkyl, alkoxy, aryl, aralkyl or aralkoxy groups having from about 1 to about 22 carbon atoms;

and perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralky! or perfluoroalkoxy groups

1
of from 1 to about 22 carbon atoms; and R~ and R2 are each independently selected to be
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5 one cure accel erator conprising a peroxide. BRIEF
DESCRI PTI ON OF THE SEVERAL VI EW8 OF THE DRAW NGS

w@ 0@2By78%he foregoi ng sunmary, as well as the PoOl/USWOHYI0423
detail ed description of the invention, wll be better

hydﬂé@% rsﬁfés‘i’x%ed@lelﬁlsﬁﬁs@i%téd"lo%f‘hll&ﬂ(‘dr'a%ngth"s BPfr@ﬂlplet'&da%gut 6 carbon
drawi ngs. For 10 the purpose of | ustrating t

atomsandranjagnno growp.cind cembinetignsi therwfe(ld} zhouhgd te mm 2fpattsby weight

jch are r ef rred | t
per {1 £ 0t SR et o BEReE o m selnTaPE Hef o Reteliiclimests and Gv)
abotit®.1 folBoi BdrEDyaldi gl QeI far@ b oP R ﬁldotré;ﬂ;ymer of at Jeast
shown. [0024] In th%ng)r aw n%ls ?OO 25] Fi g%l i's o
one pyA @eeslesator capapriseng opereidé-n accor dance with one
enbodi nent of the 15 invention; [0026] Fig. 2 is a
cr oss-sectional view of the bonded slit valve of Fig.

ont PRI DEICRIIGN br TS VARAE Ve o5 rf i wves

[0023FSCRIR ofddofds stidmaby\EWE] @k%%ﬂ&m@%@faﬁéd‘descnptlon of the

termnolog i S used i'n the fol | owi ng "description fo
inveglon evill ba bettesnngeratadd when read il ¢arijurichgn wnﬂméhcwmmsded drawmgs For
nat e | recti

the pd.\rgwg Hf 11ﬁ1tsﬁj'at ing g‘ﬁva’é fon, gxr%e are g tgerﬁ gw\ﬂg's &glbodlments which

are prbi&ﬁﬂy pre&ﬁﬂed Quhenld YetinGérstond didweetr, EHas the @vhHom kot limited to
from respectively, the geonetric center of the

way
the PJ?WWS%@W archigstreneRtaldies giowhcl udes the words 25
[002\%@‘”%? Shhical |y mentioned, derlva_tlves t hereof and
SI m [Far inport. In the draw ngs, |ike

[0028UnerEE s 1 &y ®barsled slitoval vedbowddain lacéoed aice mathtgie embodiment of the

t hr oughout. [0029] The invention is directed to novel
invepli¥hosi ti ons and met hods invol ving fl uoroel ast oneric
[0026Rt erfigl 8 is AAPsTREEoR et FThY/bRRIEA bIaLARI AT P rr&ake% along line A-

mat erials. Such conpositions and met hods invol ve
A;apde of uni que conbi nati ons of certain cure

[0022gcelfﬁé G%Qargafgp&%r?éﬁﬂg% f%%m?f%ﬁ% igped further

rein use acce era e the curing of
such conp05|t|ons as well as for enhancing other
properties, including plasma resistance and adhesive

properties. DETAKED DESERIPTION OFrEHEEGVERTRORr S wor k
in conjunction wiwth preferred 9 WO 2005/ 097890

[002BLT/ (sraistemmioalogy isusedin the $ollosviag dessriptien for convenience only and is
not lerél?igl%.n ?ﬂ?%v'gfcﬁ q Ilcﬁ%e?'hﬁw Iuppé}s ﬁ%@&@&i%ﬂéni it &rg%r{gg to whleh
refergnc@-ib hﬁﬂéi The word$ 'hine axyg pheery Ir¢foctoafitestiorspowmrdaad away from,

respes Ny e PSP Oy s GEGE showh BeRepnignlosyeetudes the words
above Qb&'i%il? n%ﬁﬁﬁécp @E’n\tﬁﬁ(/@d tﬂel’é@f)ﬂld%&gs of mbARGRH In 8 Urawings,

preferably silica-filled fluoroel astoneric
like mumgalsiatd wad taiedivatlikaeemposdh®ughasma resi st ance
[002@;]r |o h:qéﬁvsﬁg g’rzﬁs cﬁqggtﬁé to nov%lJ gon?gogﬁfc’(;n\s/eem meﬁmﬁg }n%glvmg
fluoroelastomeric materials, and more preferably perfluoroelastomeric materials. Such
compositions and methods involve the use of unique combinations of certain cure accelerators
and colorants as described further herein, which can be used to accelerate the curing of such
compositions as well as for enhancing other properties, including plasma resistance and

adhesive properties. In particular, the cure accelerators work in conjunction with preferred
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conpositions in bonding to netallic parts without the
use of additional adhesives that can be detrinental

wo oooprnemsesses i n which such parts are used, PCT/US2005/010423
particularly in sem conductor processing and

curgpived, sacheastthe Ainciiomabieskhipigenyhbased comioand@fdred to derfe, beluding

2.2 Fsfisumimont biipwens irtlfosssbonabe Conpanity e Bbtliphenol AF or

BOAP%%@@Q@I%&QH@N&&Q%S&% aln$ddilod, Qhé@@l‘lcmts %bé'é‘ﬁ%e& Rertf8hen used

absence of such t1onal adhesi ves, hi ghe
in stlaadqné,rmd wrafgrablyrsilive-filledpluoyeethstop o ct}mp@lmm dlelmensgiaty good
“fl.uor oel astoneric,co

oSl t
PlaSﬂﬁéﬁwt%ﬁf&é?p;gteWé pyetas g‘EWB% i1 Propirss allqugng use of such
com?@élﬁﬂﬁsr inGoRGIAR &S nkiafilk }iaﬁ§ Wb Ah@use F 8lliBonal adhesives that can be
| uor opol yner “or  perfl uoropol ymer, respectively. A
detrimental dpprogesses imayhitesich prssiarbysqgopartielarky mgemivondnctor processing

and PRiet BT Sioe PR At ROR 00 1F 4 . gty atlows for e

of hifhe€durt fempRratttes She€ oMY BIicléOinfladdd Bonfed fl¢toelastmedd materials
| east one fluoropolyneric curesite nonomer. The

to mstal Singsrin thsiappencs ofeichigddifionahadhesiyes Blighsriemperaguresgandie

emp@? perfluorinated nononers, including at |east one
lTuorinated curesite nononer which has at | east one

[00F0)inct Apnsdd lgmmpa “fluordedistointeric dompapiticnti oh a l‘fpélﬁnbmle&stafreric

al sqQ ¢o n ferred to jnh accoydance w h gener al
compesIen HR s °f4 RPZY’B@P%WF@)‘ nraﬂwgable “0“’1’013’““’r or
HuRedoll #1740 HOLR! G398 ¥int #ﬁoﬁﬂ@x‘i fr
per om@t)gﬂ ' I%g%%slt?gg%)a%ddogo ter{ral s (ASTM o ef |ln| t |ic;nélﬂVO ormore
mor(onsrsvptefmmsom a)’ whwhcfoﬂmrmteé @r henflepmnatéd, g atdyast one of which is

ference and l.so. deaigrltb ﬂfurthlglr her ei n. Th
a Cufeﬁtﬁ%ﬂo”%"ﬂ e BRi sl i TS L UBIPPYY MRS EPfpigmonomer. Lhe
perfli@folyrh@y maf bk Ystenedity pdliinicing t6dloakloe perfluorinated monomers,
fl.uoroel astoneric_fluoropolynmer(s) (FKM capabl e of
inclydipg gt least eer peatlneringied qurasie Benergeonkieh hasmt lasgt eigdurgtional group

to pégg{xfﬁlﬁfﬁ%a%h(\ﬂ?&aéﬁaﬂ%?‘é:glk(p@o%rn&{l é?erréﬁgg in acck())rdémﬁ W1th Igeneral as

oel astoneric conpositio escri
FKl\rmgﬂdomﬂlasdnnaWnd KNS @edfluoadz! astopmra‘) hiuaccoslaasd wrth lhe(‘American

o A R R RS O o
fully¥sy ref@8i5dciahg %Jbﬂi&d@cnﬂe@%@ﬂerﬁ@reﬂﬁ ed herein,

perfluoroel astonmeric conposition is a pol ymsrl c -
l003dbnpoé|ﬂupm¢las®mqr aenpeHitien as degnrdod berp@rmamcbé@ Pyyaitable curable

ﬂuorolgﬁlst%%{efnlclfﬁl 0[[1)3 m%?(smt edPla %?gem 68 EonForm ayﬂuoroelastomer

yneri zi ng uori na nmononer

and ameecﬁxaﬁa’felcummlvss)ad desdribdt hered. mqﬁ'ﬂlﬂﬂ%lasﬂﬁxﬁériclmmmﬁheﬁl as
nonomer . whi ch has at | east one functional group

descgbedrhereidunaynigelude any suisable @wab@mdbomwsmwem\mwlymer(s)
TR ARG o BB URAIBREE K BRR el o

descﬂbecpberrénhluoroal koxy substitutent groups on the polymer
chai n; 1, fraction of t hese groups may contain

(0032}, ct i”*ér‘fé‘? ejeip.p pestpqrpglastamenis comosition dya polymeric composition
F
1ncld;c)i(|1) 1 & h@?g&'ﬁ%&d lydher, &HQF?HE%B@PmQ{a Jﬂ) ?bove is fgrmed by

ne type ‘that uttlizes ["uori
polymsrizing ¢wo oomere parfluorinated monomers, preferably also including at least one

perfluorinated monomer which has at least one functional group to permit curing. A
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5 has substituent fluoro, alkyl, perfluoroal kyl or
per fl uoroal koxy groups on the polyner chain, wth or
wowasotsd@ cure site nononmer (having a reacti veCpesmantio423
group). [0033] Perfluoroel astoneric conpositions may
perfﬁ%ﬁiefd’sﬁ‘ﬂ{e)‘ is i%:lrﬁ‘&ﬁ'intai%ﬁ r@bePBf tBe BblyM@iblyRHE type having all fluoro,
perfl uori nat copol yners of at | east one ) )
perflubtoatkiyher perfiuaioalkoyy eatistitutant grmhipson the aolymsr elghin; a small fraction of

i e e
Fluo(r&"ﬁ{?)oér émﬁe ﬁﬁl?ﬁétﬁ]klléﬁé Q?lﬁ kak i vinkHi@dne (ROMED asdédihonomer and
ups

i ncl ude al ky gro at are straight or branched )
has substitwpitdhioig elkyl eexshierogikyhor reridudiealkoxyrgcagpson thepelymer chain,

..perf.luoro(nmethyl vinyl,ether rfl hyl vi nyl
ittt S FR ot apR il o pepd B BBl | o
[0033p P ORI SorodiXAsTRERSc oM positiohEmb e Pre RAMIEDirichuele wee ot heseEof various
described in U S. Patent No. 5,001,278 and in WO

perflyorioged eopolymecs? plott deastrnsdhuerine-pyntpiamg eghylenically yapaturated

it e P g . I Ln U S
monBich Ay el Fudine BF ) i hugl e YR Ben bE 2 o
hexdfRibeipiopyishe (HFRY; and e perdi04lkyRimsfl ethee(AVE) which include alkyl

per fl uoropol ynmers are terpol yners or tetrapol yners of
groupg that PrA\?E?lgas)%a ba%ncﬂfcbasdtw A2 InsBYdF PP P RGKS eeﬁ?*ga%ﬂﬁ’tsach as

perﬂglgft&ﬁt%{hymingl&tf;lﬁﬁ ?EHRI()?; ?&gﬁvﬁlymllﬁér?ﬁg?{ﬂug{ pyOvinyl ether) and

cro ng o terpoly east one
simitdr caimpoinds s Ezaroplees prefeap BAVESdficlbdd thgsedesetbedyin Un® Patent No.

urati i bed herei.n an ich ar r ef erabl
TR R B A T L R
deschibed, T6r SMfPlcAFLBISe PaERNS0. 3{6961189 RhES 983,69 T \wBdtih@iporated herein
al one or in conbination with other curatives and
by refereafer at ors. [0035] Preferred fluoropol ymers are
ool . . . . I .
00600 MIRGA4DRTMIBls bRl TEES o LMbA RS it S, na
least eneperfldodinntep olry vie monbmef whiabingotpoeates2bfunctional group to permit

fluyoropol yners have curesite nonmers capab] e bein
crosgliing @Q}L%teawioam edrast PR Ve ‘SF_CPP?é‘%?a@PEWgE}emg cliféd by the
curafiVédes e d ReRE ddaashiBeRipRefedbly) cAPAtIdloBHaRi alt&@erafed cure when
havi ng such curing accelerated by the preferred

acted ou by éreatuae accaleratars pfithe presemtdnyentiemalopshor ingoadinatipy pyith other
cura},it IS prgf errresd that the fluoropolyners used are
H%Vﬁﬁéﬁ ﬁf?%fh the group of nore highly fluorinated
[0035| UOr BRI ABUSIOKBIgNRTY die to@INdrs {richalingdit iy T FE svimylidene fluoride
Viton GF). 30 [0036] Most preferred curesite nononers

(VF%)YH%HLM‘;& RS Meliak inB@d ABeOVEIMFeeSdct BSperfl@@asdlymes. Pefferably the
he | ocation of the cyano group, e.g., primry and

fluoRPERARAS Nave XaRGitnOAtnGY Eﬁ)%ble%flﬂi@iﬁig BFed by sEanandlcamtiots and/or
cyano curesite nononers are described in_detail

the mefeied curativiesdaseribed hergine and whigh arexcapajty ofiwsyinpospgl guring
CI/ US2005/ 010423 X le, LS - NO. . 2.
sccelstpe By ket AR pfgrdt e GPPERNG I fadlbn 10 preferea

that ¥iR! fluoks¥indriiudedar@intludédwhthinahéd %ﬂﬁp of morechiglily fluofinatéd
these curesite nononers with eac other or with other

fluosgpplymerscknevewin dhe are(ingdwding Adlanend WitewGE: used wit hin
[003t6i1e 519188%r8{:rréd1&1resite monomers include those having cyano curesites, regardless

of the location of the cyano group, €.g., primary and secondary cyano group curesite monomers.

Examples of cyano curesite monomers-are described in detail herein, and may be found in, for
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invention. It is also acceptable to use various
per fl uoropol yners according to the invention 5 alone
wW@R00s/097890Thi nati on wi th ot her acceptabl e PCT/US2005/010423
perfluoropol ymers. [0037] Useful cyano cure site
exalPIROUR. PateRAUSA2 1 090! | fih@FarR) g‘%t)wéon@mng LbiQ rsit@ %ﬁgmers are
vinyl ethers, éach having a cyano group Of whi
wellfksiolavin itha aat: echelmeatmns ef(amresore PO 0B cubsste @m@mers wnh each

othes A 1y "R 300 5 e B 78 pise 38y Sedreltin g Sope of he
inveh6i2- W%ﬁcc@t%l@@um peEMNiordhiRyBén aébolrcﬁn%fd B8 Vention
to about preferably fron10 to about 2; [0040)

alOD@IDEHUFOHPW@@W@@F@MW@PWMTHU@RPOIWGE%| nmis from

out about and n is .
(00 [ ttred 8 o mBRbufls dds AL REY ol b Ringied viny
ethefs; @a8hdalgalgthio droup $PwhiRQ 4K folpeitighareg @ ilpkSsples:

|nclude prlnary curesite nononers such as

[003?]_' CNVE) d s P ﬁ(ﬁgz "2, (iRl h 89 286091 B la{)yuteﬁ and

uresite nononers such

prefs ‘gzﬁfcgogégglﬁqugﬁcq CF3]-CN. Such curesite m)norrers

e or in conbination. Especially

eferr a co ] of ure ..
[003§ own bzﬁ:év\p?_%_f ég&} nor ﬁer??&%ﬁ&i‘mﬂwwms
chain as follows: - [ P [CF2 CF], - OO0
from-§ yozahout4, cmwﬁera@btéml @tmop 2 CF2 20 ON 12 V\D
2005/ 097890 PCT/ US2005/ 010423 wherein p represents a
[0048¢ c ondaCF2etFedO@ 2 Rb G mimpresdif2]m—aNt Whereapoliyfrem about 1 to
or perfluoropolynmers in an anount fromabout 0.1 to
aboutRoenid 1. froeh ahoyprlab ebabbMyarabout | to about 4 nol %
and a represents a primary curesite nononer present in
[004dh armoulFFEBm@boliF20h—+O0—eCFEIGH—CIY, wisdréim angfrom 2 to about 4.
preferably fromabout | to about 7 nmol% It is
[0043} ef Speedicteliampleb éxcirole prinfry atregdteahoroherpsuchas y
curesite nononmer to the secondary curesite nononer in
CFo+0BOCPRAFYTRY) OCF ) CF4 OMNM(fertdd td ‘gdnerally23@UCNVE) hnd secondary curesite
preferably 9:1. [0043] It will be understood based on

monorrr]lle% s(ljllcl? gsl 81%' r(?F—IE)Et&Fg]dg—IJ)I—Q&?[CF Ypaﬁ oguc% cru?esfc’ce monomers may be
used alone or in combination. Especially preferred is a combination of curesite monomers as

shown below in a fluoropolymeric or perfluoropolymeric chain as follows:

—[CF,— TF]p_[CFZ_ (I:F]a —

0 0
(|<|3F2)3 ICF2
0 (IJFCF3
drc, '?
N F,
k.
o
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nonomer s whi ch contain cyano groups as curesites and
those which do not contain cyano groups may be used

WO pooadeatishe on to or, in certain cases, in placepof/usives/n10423
preferred curesite 10 nononers not ed above, provided

whdréiatp rEpt@seatt ARt RlaNDARERE SncRbfief fiesdhk fn aaﬂud}spdlgmemed
by the conbination of curatives and accel erato

peridosepal yaers freanearpount @@quoebma@%a%mééﬁome@f%f about 1 to about
f
4 mgg/@,t ind d%l r§;§r§§e‘i u;% ﬁyﬁﬁ'gﬁgﬁéﬁ% #Bgé)rggrj%r?sjﬁgtf ﬁ)glrji él oﬂﬁé ﬁ‘c%m ngut 0.1to

abo@t 1ymePe and/proferdbliefremfdbuoy i @eabowti Tyibl%.| Lias plﬁ&ned that the molar
trifluoroethyl ene, bronotetrafl uorobutene,
ratip, phhs PFMRTY @iresle Ranemer torthe seseBghsh Cares ISaPeness m the pgpolymer is

ﬁmﬁg mﬁqqmgggg?quﬁéﬂg%gg @pgne. Such additional cure

e nononer resent in ranges as noted
[00433] ov eltaritl bareadgrstebd basel yn diie dgdnﬁnatﬂayaqahmmhtypesmf cure site

anount f about 0.1 to about
B’&B)‘POQB’GLﬁya’@P gropgs %&fé‘ﬁﬁs‘t?s ap rd&‘?sg vﬁ%&b&ﬂm Caﬂam cyano
gro gp(; sed ﬂpzldg dtﬁﬁQH bor, i cghén? cRPOW pl%cesofrf% PreR&efed@0fesite

her a ItIVGS such as Ot er cCo- curatlves
moxmmarm gota@;dmvs, wovided diaEthatconesgte wbheEers hrercapatie ofkeing avfed by the

contpiadh GF S At Bt R RE BRR G, as. rogrind

[0044]u0r CBRIMuIRKafpleh 8F bthbOty PRAUNLIREtdMbRdThés inchidelofdfihs, including
and the like may also be included as optiona

partgadlyys didlht lsalqgen@tné ofefin® spelt 2ssatlvriene vinglidene fluoride, vinyl fluoride,

t
RGP 3SR e AP b MBS, VBB Auoropropene
and Qaliydespehtaflabropropemey , Siwhladdioionalicasei site mdnbmr(s))nh)yh&eprbmnt in

artlculates for ex e, TFE nmopol yirer and 25
rangss 35 Py Adq¥ed 66%?\/&1%’%% ¥ 8 P BUMFRLIN SRl T about 0.1 o about
5 mBletﬁmeHM@ﬁﬂeﬁe?abl?ﬁb&lt @q(‘@ F&B@J@ 5 ﬁle’eeper&ﬁP ﬁh&ﬁl@'ét%'r&erably about
glass fibers, or polyaramd fibers such as Kevlar,
0.3 tsx dhont b@mqlvgpcigfém s and/ or pI asti ci zers or ot her
o0 e RS, Bl BN ARS ol gy o cver

thoderolcffﬂer;abdent mtzé}mo.ﬁomlam%d Sp@?@e sich ta!naa tm ettepton ol sttng dese,
SIl1Ca partlcu arly or orn1ng adnesi ve
progessing aids-degraidelfuosorabmerarPeeeropdlyiess cnateriad fillerand the like may

alsoe IHT,lgi@el !)1?2{1 Xoxﬂpﬁe%{sr &Qhé%lh(% ?? SRSy PRl 6k lastomeric

aval nnerC|a y as 532 EP from
comﬂasm;Dnd@fEth@mdemdm Aachsadditivgs iRTd filicosrsudbgs gephite, carbon black,

clays BTGP0, OTIROSIIS BHaes (e TarPlsnTE hefiopelimer and

cop@@mer M&B}%»@&kﬁ rl)arifuhpfﬁllgﬁl 5iliBa, Gt dictidd Aed Q&o‘épto?sn Bure

ﬁén fom Cabot. [00461 Preferred conmerci al
acceﬂm@m gbilsy $/0f polyrrsetid Sibenyench aSrI%ﬁVLmeotbﬁ:nlen(lg peepts and/or

plasio o b g RGiEE kpabe PEls/ TRl epbER3hd Rlorpglgsomeric ar and

perfRiotddlZtdnericr@ \Fatfepddl g tie wfﬁ;ﬁeﬁuﬂe@mé ﬁw@ﬁn&ﬂhmwsﬂma
Dyneon(r avai | able from M nnesota M ning &

panmlmlwé@m rmmg adhesiyer-fioserlestormeric eomppgitipngy s qasgribed herein, with
exergél% rgé ‘ﬁca D&‘b (51.91(1# Bg’ H tavaxﬁ%le clbh{jmqrg 6‘1@&9&1@ 532 EP from

SO aval
Har®itk\S1hdee, %t&ll@RQ%W@b@uiSﬁ@@rﬁﬁdﬁf@Ml&lﬁSﬂ@ and Sil-Co-Sil®
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Unitary Enterprise S.V. Lebedev Institute of Synthetic
Rubber in Russia. [00471 The conpositions of the
w@e@seomsd nventi on al so i nclude at | east one CPEBHUB2085/010423
which is 10 capable of crosslinking the at |east one
both foMP USIRL IR Co., MRFLEAB FoRaTdlitd\s WsHd/Mireral§uah Cab-o-sil® from
materi als include functionalized bi phenyl - based
Cabagonpounds, including BOAP. Additional curatives

G e S T

and §ithIGE pEIPmas. Prdfarcdd saifladropcismerspedliopiclag@enedy include Simriz®,
accelerators in Qﬁperfl uor oel ast omeri ¢ conpositions, 15

availpblg fem Freadenbsrs of Grmsnydyynspe® cavrtiehls Hamgyuwgsota Mining &

0 e . i . .
Man RS SE N AU DR 9B Sl 05l SERIDARR RIS, £ of Oseka
Japaih Birsill 43 materiils &re aBo audikiblet fude Bolvhk $blexialik ttxly ,and fyom Federal State
caral kyl .or _aral koxy group or an . unsubstituted or
Unitaydanterpriseod Ve Lebsded insyite Pfgfibfl@‘%%&g@ﬁa&l S$f-kyl
[OO49LKOXM1 c%[n\f)lo itiaﬁsatl)zﬁﬂé REent BRI Ys03hAUR: RA¥sDEnd EPAfve which is
about fto af) Zc%r

out on atonms. Y may al so be, and
capapleaiferahlinking the atlepst oht fooropdlkmies, ppderably pedfhiokepojymer. Such

per f.l yoroaryl., perfl.uoroaral kyl or per.fl.uaroaral.koxy....
mateials ipe o0 Rt neioed it b s YomonRS i hg Ry cAaitiona
curafV&fiE180 iR AT MM imRIbaRAI dukd4ive @k k@K s Bamidine
group of fromabout 1 to about 12 carbon atoms, and _
curatmsewhichfeeshaiphy alse fnction as diresheusefiveatcormsrativep gr Fecelerpigrs in
ﬂbe hT/ag{o en or su lgﬁsitut ed or unsubstituted | ower
pet 3?’?)‘7 Sf afkgxy groups of from 2 one to about 6
[0048Rr bOThead afRlinedbasadamiamidogifiethasedomppoubds include monoamidines and
i ndependent |y any of the groups 14 WO 2005/097890
monpgapidogpssf theledawing; fepuya ng?)awor. R1 or hydroxyl.
Substituted groups for Y, RL or R2 include, wthout
limtation, halogenated al kyl, perhal ogenated al kyl,
hal ogenat ed al koxy, pm@*hal ogenated al koxy, thio,
amne, imne, am d};// i m de, hal ogen, carboxyl,
sul fonyl, hydroxyf; and the like. 2 [00491 Eneferred
conpounds act¢ordhbpg to formula (1) include those in
which Ris 5 hydr&xl, hydrogen or substituted or
unsubstituted al kyl | koxy groups of froml to 6
carbon 1 atons, nore preferably hydroxyl or
hydrogen. Al so preferred are enbodinents in which Ris

oA SRR TR 5 RREL)
unsubstituted or substituted fully or partially halogenated alkyl, alkoxy, aryl, aralkyl or
aralkoxy group having from about 1 to about 22 carbon atoms. Y may also be, and preferably
is, a perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl or perfluoroaralkoxy group
of from 1 to about 22 carbon atoms and more preferably a perfluoroalkyl or perfluoroalkoxy

group of from about 1 to about 12 carbon atoms, and more preferably from 1 to 9 carbon atoms;

1 .
and R* may be hydrogen or substituted or unsubstituted lower alkyl or alkoxy groups of from

2
one to about 6 carbon atoms, or an amino group. R may be independently any of the groups
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while R2 is hydrogen or hydroxyl. Most preferred are
enbodi nents where Rl is hydrogen. Further preferred
wendsd)Tsent s i ncl ude those in which Y is PCT/US2005/010423
perfl uoroal kyl, perfluoroal koxy, 10 substituted or
unsubstit yted aryl groups and substit gt edoor
listed mbonzsfoi RutoetydrakdgSubstededgpipyliooYpR wal rpcludes withaitn
| engt hs as noted above. [00501 Exenpl ary
limit#ioe am'l(ﬁgieﬁtﬁe(baisﬁdpeﬁhﬂogmnmaml@b)hhlmgerhae:hdkw p¢rhalegenated alkoxy,
according to, for u1
thlop@?mpﬂgp%pxp@weawlau rbékogerambam dwll@gyl hydroxyl, and the like.
per fl uoroal kyl am doxi mes, aryl am doxi nes and
[0049%r T | Rrofenadl kerhpovinds agwondisg toSoeuul (g inchudeghess in M&lhqbdé is
15 perfl uorooct anam di ne, heptafl uorobutyryl am di ne,
hydiegpi apdrdgdheor substitdtbdior azebdiydtbalkyiror dikokygroups df from 1 to 6 carbon
trifluoronet hoxyl benzam doxi ne. [00511 The

atorpd, Y efé‘?a ARRHoEH 0R hi KB SenMAl o prefMed fre LafR dfnntd N 8vhich R1 is

"uor oel ast omeri c and ° pr fer abl'y perfluoroel astoneric
hydnggi) %ﬁl%l(l) gr%?%gtﬁﬁ%fi&éhg%bg g{eg ﬁﬁ%%lrléi !)%froﬁll 6 HM¥bnGtoms
whibl o Bniodtn o mro Mssopmearod e babap g pherl B dolyirosen

roups having fromabout 1 to about 22 carbon ato

Furtngr nreferepeabedimgnty inghederthessin whieh Y ispsriyageniied R%ﬂyoroalkoxy,
s APERAS P55 LUSEERE el P LARLORELA oy
groyps @heingeychainpaidthsmmosddiapbveor per f | uor oal koxy gr oup

of fromahout 1 to, b%t 3.2 ar bon . torrs R‘?ﬁﬂ‘i di
[0050) ¢ alsxclany drpngpwitingPasad premaRtami domertg; uaattvlei according to
fornfUYAY flclude elffﬁ()méh@lzfnlumnes Bgylhﬁldﬂgs RS Mkylaibddxsnes,

I ndependen sel ected to be the WO 2005/ 097890
ary |R@HoKIB R 054 pmﬂm@all@/mdagorﬁs ﬁmce’@r: eaopies ifdpdeher, D,

of more of
perfﬁl‘féoocgar“%bdﬁy8?1)%%&%05%“%% (thP é’gb %fn? O%T ormula (1).
rlﬂlﬁﬂiﬁﬁnem&ibfeﬁiaﬁbﬁwlﬂl% zﬁidﬁnﬂﬁorﬁﬁktﬂdkﬂbédﬂaﬁmddj@ha R1 2
and R are hydroge [ 0052] Oxygen atons _are Href rably
[0051hc| ublesdbipamidime- Wrﬁueﬁmé% warchmaybsgised for the Nfoé'r‘ﬁaowlc and

prefgraglﬁ/' c(%:?ﬂcﬂotroél %t&ﬁ&[cetfo 1hlBﬁst reﬁrebélt&i Eyafogrhﬁlac(fl

IS a In the scopé of the |nvent|on
that Y cquhd be a cycligrér aromatic structure, which
i s capable bei ng sulstituted as noted above.

[0053] Wth tespegt—to the bisam di nes of fornul 4D
(rry, it |s/preferablethat Dis a fluorinated, nore

preferabkgfg@erfl uori natggr?lf D is only partial I y
hal ogenat ed, however, it 1s 10 preferred that the

whersim Bona)abanmuwgtlaefé ot sublétutedifeliner periallydhalagenatediglisyls allsoxy, aryl,

aralk)x or ar%ﬁ(oxy groups having from about 1 to about 22 carbon atoms, or more preferably
perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl, or perfluoroaralkoxy groups of

from 1 to about 22 carbon atoms and more preferably a perfluoroalkyl or perfluoroalkoxy group

1 : .
of from about 1 to about 12 carbon atoms. R and R2 are as defined above with respect to

2 .
formula (I), however, in formula (I), R is not hydroxyl, it is independently selected to be the
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substituents to stabilize the conpound. Oxygen atons
in Dare preferably also in the formof ether

wo povkagmso Wiile it is preferred that D is stredDik2005010423
branched chain, it is also within the ~scope of the

i nvedtion that D i 2r aro strugcture,
Samg s %@vef ﬁwﬂb&ﬁggﬁnﬂt {18y eac Fﬁr fifutgd Ry one’of more of the
sui tabl e exanpl es of such bi sam dines include

gror&ﬁi %’B&%\Qﬁi ?e@}; Pffo?rﬂglaig RES Tth ?err%?]g ng%mh q‘dgﬂﬁrla (ID), both R1

I sam
can be purchased from SynQuest Laboratories, Inc. of
and R agby rogérpri da. Such nmaterials are conmrer ci ally
avai |l abl e from Federal State Unitary Enterprise S. V.
Lebedev Institute of Synthetic¢ Rubber in Russ
[0053] ef ePruenesesmpira Piefgply icidrddn H@é@rrlapfrd %rdmkh&es inY,R' and R*.

i nvention _include perfluorosuberam dine

Whilg:it 19 prefessé Bu Xnis dirasht ozfgrqnebesh]t i§ alsq @/lthrﬁde@r gepoaf the ipvention
that“{qucﬂ]lé Q@ g @fcg%é%r gf@nga'n@%tm & Q'gchFr‘s &%Eﬁ% bﬁteﬁngglﬁ)sﬂﬁlﬁe% as noted

acce ors, instea Irect curativ
abo‘fzeor exarrpl e if used in conbination with a

[00%&22 g bgpggtdtg gﬁ%@%ﬁ% W%%J % ngplS %F:ptdtf greefe?gﬁg r‘ﬁat %Sis a
fluoBRAEH URER %réértaﬁg?grfﬁgﬁﬁg@ IM®isn )gﬁdrﬁzﬁfy 1Y, eﬁﬁted _however, it is

CcO- cur atives ¢ n and t desired cure pr oper I es,
prefemedhthattht karbon mmedjassmﬂ}e armddle\gecbtq»p ezchrtian¢ torhydrogen

s RS SN SR Yo RS n e oo

ethep ﬁﬁl@dgfels ewHile iy pref@asiuth&d tsys,nalghfmwmg:had €halid) €08 8Ls6 within the
" Suitable amounts include about 0.1 to about 5 parts of

scopgcd dheeingensiongeat D Bieaiveliq orpaptisstartuge Mhidhopapbs {irder substituted.
Pm}éﬁﬁ?rty%ﬁ%lééxa%ﬂl&céf shtd ﬁEMﬁﬁms fifudd Hﬂbmﬁﬂﬁﬁr@%{gﬁ) %nd

i've or co-curative |nven
perfhimussehaohmxchm | Snitabletpeeflbesalkyd dnqmamehrtas @sd bisamidies can be

u eIa t.oner .or_per oel.ast.o (incl.ydin
purchiieSihiarm SpaesT Lo RR orite, I ot A LehS R oot mASridls at?
comBleP IR Mﬂa@& flhERderdl S?dtegUﬁfﬂfﬁﬁ EnRrSreiy. e Sisdbelle S Bistitute of

fl exural nodulus, tear strengt 16 WO 2005/ 097890
Synthesiv Reblrwsi Bussire Prefemed ﬁmplmdnsanédmrsr@yordméo #epigyention

mchgée Sp%rﬂ\ﬁcpr!)%u%e aret{lq ingfnd gﬁgﬂgﬁgge%gcaﬁﬁ e osslinking

Clure sites to be

[0054)r edit ris/uﬁdbfsmoﬂ\tﬁmtwheﬁ tigcdbab ¢ W iding, hmldmnﬁemamﬁarstareersed as
ure sites to be cured by other curatlves not Wt hi
accelgratokss Histead pf dirget pyrpldyvas; Bich ag for expraple i ysed iy @mbmatlon With a

' Y
inHEPLE S R LEORF MRl GBI AR e parict
perfametdstanrer shosghf the xeratisesaihdton eo-aumativis chemniané thetdesired cure

th those curesit resent. in t
DroRefiifor BED &8 M5BH RECETS AP AFUTIOR PULTHREPPG R MAgaPY Vigtpsicy, the

abilitblle 86:Rp &s‘?ﬂ?@ﬂb%s@gt defAmbticH) a¥d & hakiRQim %ﬁfe'd‘f&ﬁu@ﬂﬂasured by a

co- curatlves invention. Preferably, about
moving dib cheonikerp a‘.‘rmtsblbytmmentg tclade abpute). £ toraboyt apatst ofp\e¢elerator per

00 ts of flu r .or | uor opoal yner
abot g8 et Oyl rpgalyinrt A FERiTR 8% Bt Bt dng ype of
cura®é do-cufhidie i $RindentRdnGRoWH b thdsen td iRInAROME dedifed Properties of

preferably |l ess, since other cure reactions are

the @&dﬂuqrﬁ@]astmvm@erﬂuomastwrdmp@dm itsmesistance tehemical fattack,
speci"ﬁc qunga?gn- - reak pr‘fejlsrlsa{ance 5 %oxplgrtegsqonase? fexural modulus, tear strength,
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[00551 In addition to BOAP, other diphenyl-based

curatives nmay be used in the conpositions of the
w@e@seosd nventi on. They include branched or speBUSIS/010423

chain al kyl, hal ogenated al kyl, perhal ogenated al kyl,

hardinds piicethe 1iad). YTheahfoubioused MY Hepeyip @nalosgegusedst ctd3slinkidy desired, the
or may not have one qr nopre oxygen atons and which

ma !
typﬁgx)}/d %qmlpﬁgéf Aiye sies 18 b stsed @yé]ae inyerHive \rpTatipes, thearumpber of other cure
. ) i r.o:
e S8 B U PLBREOSRL fy A, g
deshred)hAppéferced @anowme ofjilaty ¢faké¢ enatddts hbimis an amotihicds nideh as equivalent
melting point is referably no greater . {han about )
to e Ageunpigy<Liefiespes abiy Ao Ul arieed (PREHF! Hishiiboss Siiesticg fepsent in the
BBty AP A A S RSB SRR Sty v
curgtied hatbewelragtes wf thednvamtipos Preferalsly, sbant §.¢ ¢o alrduy 1§ pats by weight of

preferred perfl oel ast oners . havin anostype
the Epingt 3Bt ped AR D0 Prgn Sl Mo R Rt Gr g ESRPL Tt g vsed, more
pref&aﬂv%s@m Y tlhtRRED PhrtdBE eight M'Whiy 85dQk alcolcitive, (thd dmount is
17 2005/ 097890 PCT/ USZ(%OS/ 010423 Z VN N2 A _ R3
prefaaably leps, sipce ptherzcure Yeaplims afOQBRringnhéweven that tod dépends on the
In formula (L11), further R3 and R4 are
nunﬁ%éggglhegéln{ Pyers "}r%%%tgrcf r}ogedbalgogg'car bon atom or branched

[0083] st Lpadiidiorctod WA B asthatiplRapidoage doaatives pydyi belusethin the
further substituted or unsubstituted) of fraom about 2
compysisighs,ef the preas diveatienns They inglhde brrndhgd kr strpighighain atkyl,

e B S s AT St s o

mayeongsneithave eheatorefoxpgant dtems ahd which gnay>oe mplyaroy be substituted, and

. s ,al kyl roups,, fully o rtially hal ogenate .
whih R s aolacBRN sy b b g PP gops, ut which
have b QuffRient! S ik 1R6leMIArGhei Qlﬂtgébﬁéndm_)éhbiﬁs)i SOUBAt ke np Yoidt is

| east one oxygen ato and in which branchi ng 10

preferakiyhio grggter wan abrat 243, grase preferably megreates taneabout 230°C, and most
| | i . qal . : .
preQERA SO A AR oy o ppescions of

perfiudreslastanerid @enpdesions, padichkrlgithe preferned pedluordeinstomers having
substitutabl e groups, including the preferred

cya‘P‘BPyl?ﬁICHFFIBer@OP%“%Fécor dance with formla (I11)

[0058}S CT SRGCbuBRL AentiR¥ prelaBl BRI YRBasBe L&At NG R fSinfull (I1I):
formulas (I) and (I1) to the extént such substitutions
may be desired for a given curing reaction. Zis
preferably an am no, 15 nercapto, thiphenol,
sul f hydryl or hydroxyl group, with the hydroxyl group
bei ng nost preferred.
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[0058] Each J is independently selected to be fornmula
(IV): /NH2 Ov) Z 18 WD 2005/097890

WEODSOBROO5/ 010423 or the sane as A, and A mayPOEUS2005/010423
i ndependently selected on either side of R3 in fornula
(111) to be formula (1V), a pydrogen atom a fluorine
atom or a branched or straight chain (substituted or
unsubstituted) carbon-based gr which is sel ected
fromthe following groups: a I Kyt I_partlally or
fully hal ogenated al kyl, or oaPL gr oups,
nore preferably a perfl doroal roup, ¢f from one
to about 22 carbon jat ons; eac ich gropups nmay be
interrupted by at | east| one oxygen atom and in which
branchi ng chains S_NRy i ngl ude su groups a$, for 3l
exanpl.e, aloaﬁkyl fluaroal kyl Jand trifl ugroalfkyl.
Ween r is 0 and R ils a darbon atlom at |east one of J
and each Ais no lfa (IV). while it i$ acceptable
for an A group rmula (IV), it is preferred
that only two sUeh groupgs appear in curatiyes of

formula (111); %gje that if r is 0 and f's formul a
is

er f | ot 0z
kyl

5

(1V) above, i4 ferred that neither A group is

formula (1V). [0059]yfreferred structures whenr =20

in formula (I11) and J freets formula 1V above,

i nclude structures where R3 is a carbon atom and those

in which R3 is a straight or branched alkyljor ,
[0050%r f | Tudoinnaih ()2 eyt begd otip. Whfofhul eI ofurtheyR Naxid R~ are

contain oxygen. Further preferred are structures in
mdepkﬂd@htly\k&&td’d toDeQ, cdrBori &toid ot dfdnohedadr@trhight dhaid @il &sed groups

one Ais 15 trifluoromethyl and the other A i

(whibl e b8 s b A SNBISD R oBY 2P R ABgH(22 Carbon atoms in
any bf R0E BRMns GRRIHR Qﬁléllltl{ﬁ“i) Kéﬁl) A5 ng?ﬁfrfal)fg%ﬁa?{:]}kaﬂs%g fom 10 to

groups of from2 to 22 carbon”ato
22 cabow etonst &dl whichgionps areisplettadifog thi éollowiogencdiplay groups: alkyl

groupt TR b TR e BRE O Eo B adPEE e srguosinassa alkot groups,

eachSf! W}hﬁﬁg‘éuﬁiﬁ Bay BEmdriupesd Hylit 1daet onledx9Qenn@did] 4id 1hjv@1ch branching
Patent Publication No. US 2004/0214956 Al, owned by 20
chaipsyaay s|uda sechgrouprespos sxample.niderlkdnfluarpalk rnd teitluoroalkyl.
supSEEhERHERR: 0L BERTP R DAAPA ey
contanpigcsyb&ninlrteble gruupsgnelgding shel prefarield formnldnons imeaccordance with

tormla T SCr LA b TR B IR TN B8 o BM G ANERSAD to the
exteiRlsBSEfbstitufBEd &P b fesRtd ?(ﬁ ?@é‘i‘ll Juhﬁg ?&EH&U g i Spefr@ty an amino,

an organotin, diam nes, nes
mercapioy tphicoola BUlﬂlypi'bé 9y hydrunyitgr@ma Wiithdlae hbeimxb&gmu@sbemg most
an [ or bi sam not hi ophenols, etc. In addition,
pre eﬁ'ée fl uoropol yners nmay be cured using radiation curing

[0058EChEALR Y id8eRAdEIS stlected td Be forhBlaqiver
NH,

X
\/ av
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curesites not cured by the preferred curatives of the
conpositions of the present invention. [0062] The

w0 noosdisen al so i ncl udes a preferred accel er aneCT/nS100&010423
formof an organic peroxide. Organic peroxides have
been used as direct, curatives, and in_conjunctidon wt

or thecsamg as fe ARG Agasreheansispensently gelseied ep eithen sidsob & é{aéqma%a 1) to
triallylisocyanurate (TAIC) and 19 WD 2005/097890

be fmwlﬁﬂlé’()%h)(g Tagen 3ton,ai fhoripk elpah gF abenehsdoyr siaight chain (substituted

or u?iub?ttltﬂ%tdg aerbgnuﬁéc? ém]base elgéfgd Qm%P(éfo‘ﬂgt% %q%r%ﬁ/s' ngalkyl a

1on |zed cura Ives an

partlall9\uh fllyrialdgéased z!llﬁyll; bﬁpe@ﬂﬁﬁeﬂkyll drv@st more, prefetably a perfluoroalkyl
organi c peroxi des_are belngd%gﬁ ? yed wi t hout the
groyps eégramnsttfeawi &Y eHben gem at Which groppg mgy dedpferrupted by at

leaspgﬂen& gl r g Pi%s ?rﬁﬂ%gvfﬁﬁha@aéﬁlg# %an%tn'l yelﬁ%}lsﬂié sd?:ﬁ%r&%@ ﬁ? for

surprl oun conmp I nste

exaipgl S sl G aSulsh, WhnbHsD AU ifon som.

havi n speC|f|c curesites, are very effective as
leashgsetiehamteact A et G @Yt Bk ilsReReRigble for an A group to be

fom&HQ flyr%o'g & rﬁréﬁﬂe&'{hl%&ﬁy bwd Qrccﬁ%es S ﬁé}? W%s of‘ﬂ)qmula (111, such

es and nonoam doxi ove
thatwéusis Suang d i sforrgulafl V) hebbve utclh pediereddi thmmeltbq:re% gtoap hryfoamula av).

hem aII di fferent cur chanl hou h
100590 B e lhe i N6 - G Ao UMD gL egs FoHa 1V &fove,
alternative curBng nechani sns 0063], .The3ar gan
inclyde SocHiEss WFER Fed caeon e apﬂﬁ%%a@%mlyﬁ & %t fg8aehtor branched
rganic per mhlc are typically used in
alky}er BQTQH%‘M%WF);%F Flbwaywr Y nek éﬁ%?’é’fgénbgg’é’&er preferred

co- agents such as TAI@ and TAC in systens such as
are SIREMPP\E/duelewhere inBnBmis a gdregredtomt his formule fiM)eone A is
mononer is one as exenplified in U S. Patent No.
triflaqrometh3 ¥V shdothe Glbar Atis sdlectaf fréro ithugraup Eonsisting of linear and branched

chai Geri oAl R B S G Ry e EEn LT U2 P 72 CAROR Groms.

[0040]] UOT TRECabowEnfeld REratiPéD HNRiA We hAbARIdiné, onbdrhidbkine,
or a trifluoronethyl group; 1n is an |nteger of O0to

bisagridigergand specified ﬂxn@tponzhzeﬂr@ phemd bagrdcurptivgs aagtheir syntheses are

s R ML IR0l 1 SR DO DASTOMES B0 A v

the asﬁigﬂéé Mlvhepﬁséﬁt hrﬁzeﬁtxdﬂﬁltlfegﬁm)e distlcsuroofwhick isiacapordted herein by
are known in the 20 art for use with TAIC, TAC and
rdkﬁﬁ&?8§§H§P@@°§bents However, such co-agents are not

[OOﬁZC €Sk g]é% pb&ki lgg)eé?ﬁﬁéf Bihet Eﬁfﬁl%td'g@ﬁ‘ts il ddn B8 Frefeddd curatives

peroxides inc
descﬁ,bSd dbcmet dmytb-uge morh than bug qurgercalepsriving/orethg curz sge monomers present,

er oxy hex ne,. di cunyl. ..
sucti AR AT R 180 B0 B At ags other
con@maomh Ibﬁﬁxtenﬁ%ﬂddaﬁm@eu eV atRRg &w&ﬂﬁ%ﬁﬁ&mopﬂel{ols etc. In addition,
-di neth 3-(t-butyl peroxy) 25 butyl] carbonate and

perfbrompobanqr@n@y heungdfusmzh@mim@mrl@g p@hmdpgbea%mslat qsdo cure other

N e e

[0062§S PEThe inPeritidf aROtifdHidesla p\r@fﬁrréﬁ aceeRPanPin thé GorAf &f@rorgthic
curatives as alternative accelerators, the
peroxide. Organic peroxides have been used as direct curatives, and in conjunction with co-

agents generally including isocyanurates such as triallylisocyanurate (TAIC) and
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anount of organi c peroxi de chosen as an accel erat or
may be based upon the particular fluoroel astoner or
w@edosloemspopol ymer chosen, the curatives and/ orPCT/US2005/010423
co-curatives chosen and the 30 desired cure
trialPf1 SRALFETAG UL Rlt@hati i utin By RELLB TAFN %]§}Qte@%\4ﬁ‘{rdlﬁn

m ni mum speci fi ed Mooney vVviscosity e ability o
funtheahzsd@wenylobasqcbcm@swes @nch@th@frlmvm@ﬁraha% la tlmampmmnvennon

suclhgr%gmfc é)gpoggcf% em Wpoeye(a%go%gg %g QSOELQL{JHD(IZQOO%JS %%'Cgcelerants

and laRCd4 @@m’gfm@éﬂ asQoIJe drdirei@utativepdt hs l:ieén saprisghgly a6 oid tﬁz&rsuch
about 100 parts of perfluoropol yne and nore

compprndsy Hsle 95) oF bﬁwgamwiy greBil %alier@tws SPICSYHEME EJ SRR or

reiho SO 00 PBELE sl BBl RPN Er [ QORELer v s

accelerants iy & curiing $e@id inoslving fonctienalized diphemg-bated compounds, mono- and
accel erati on, show good prgcessa l|t , Iomzregect

bis-pratdénes and mppaRM sy Hcs 3F notgH abRIEt 18 WSGYEBIINgAR Dt gich curatives
opeHELY, £OmAsy Jgﬁ&gn@cﬁ%?ﬁ%gf Pﬂﬁghgxpg\fﬁoughpﬁ HeERT WREh using

urt’her provi or accelerating the cure
orgaviic perbtider salltasnovesurmgencpassms.on, preferably a

rfl roel ast omer 03|t|on su as those . .
100g o LRE ERaR Repa s BEE Tt feed 6035, LEBSE orgaic peroxides
whlemle WeRSalR RYA B thE aft s 5tHEIROORAF ek aRAS vath ik&FahurdB Dased co-

cure accelerator in the formof an orgﬁnlc per oxi de.

agemts supherd T Caind TAG én systemsfsuctuas HifdP AXE/queesife monemey wherein the
cure‘g&§ e Ingmerc i %H? gé é){e%h‘glgg?noﬁ%nbgten NN h 4 R P Bka Yl ac} of formula

) suc conpositions

L

differing fect As used her.ei n free"
halogep é@nbfn%{l ﬁwa"@r EhipniRes braming mdelﬁglgaa{fés e pga
trlﬂté'm&tgﬁféﬁﬁ'i bRlubYmGOAPIngleet ¥ d 1058 aﬁ’é p 16, 3l drioC T8k PERAL RS used may also

e under st andi ng that sSmall anounts of trace

be thase athi¢hcwetkamsntisg other h}@lrwd@@nt@mwfunﬁwab&mmw@ as -COOH,

[0067] In addition the above noted conpositions and
-COpEHodsH) @He-Gitpé (whanX iehthelogen)c &nclberganic perowiids wlgdnown in the
usi ng the peroxi de accelerators alone or in
art foowdsi with TAKC\TAG and healogous eo-agais| Bewevsr,suginco-agents are not
tions i.ncl d ing certain colorants descri bed
neceﬁﬁqr}g ith hﬁrpé‘?sg?tdBYe;? PR addition 20 to the organic

[004a¢T OXPEerfedPRroXides fhaled,5-diRkttily ] QOTTBIPS biity IpBBx Pk R@-3, 2,5-
colorants as well with oqrganic peroxide acce erators

dimethpr ot dl@x@éylp@ﬁxy)bexmgdlﬁmnﬂyewepﬂ@s@aowi/p%vdhttég@é
perb%ﬁzoageeﬁco{ 'bggtgt%lgﬁpgﬂe%gce qPIop ben%ﬁ%ﬂ d‘gci:or etflﬂeS ﬁﬁltﬁf)eroxy)-

orgahi c or 1n ance

butyﬂmrbdm&mnd@lmbiﬁatibmhheeﬁ Tiewnganidypdroade shoutd e wsedl $n minor
provi de good pl asna re5|%éance properties.general

aMOYRIE AN BERFFHNFHY1tE 2BOHRIS 3554 lon othpcicselpiagt additivess As noted above with
respg&ltg i Olégféltamﬁ% of Somé BF {hgg idlivaQhs %] AR¥idtde hilRlerators, the

ol ora we as to a snoot aest hetic

amohnmif drgani¢ peroikitie oigosem hsiadaqoeletaﬁorﬁmyﬂmcbaﬁecbupohhhe particular
osi tions descrj bed here| and/ or Hﬁpserve as a

fluofoglaorer aF PefluemRPbEIcs hassdhefursiiyes apdlpr corefaies hosen and the
desifeBcOfAftbperfied) stk 443K tihP nE&5{ady B develop a minimum specified Mooney

viscosity, the ability of the composition to resist deformation, and a maximum specified torque
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conpositions to provide advant ageous benefits,
i ncludi ng plasma resistance for fluoroel astoneric

W@ 00080%i8b0 ons conpri sing at | east a fl uoropol yrer/USang010423
preferably a 30 perfl uoropol yner as defined above, and

mefufdditd HBvig dichBednyddsr. dSStbldARINe i8tlnde Moat 61 a@hwouas parts of
functional i zed di phenyl -based curative capabl e

accelertar] penithan 1 @(hearts|of peidlyeropebimesy andpeqre mﬁfmlpimfmabout 0.5t0 1.0

h The co referably free of
pers A tIerae ne Rt 108 Bl s R BsBb T o) 030423
[0066] ch Oo&p@ﬁltlaﬁﬂﬁ%rﬁbratlﬂ@ﬂfetoag&ﬁc &Xidésiritiies Hcdidition to

conpositions and the cured articles formed fromthem

derpnsyetinecthe awelesatioanthoprenodwseqgssabity. doji reieat ftessand good physical
pro L pgesses, wherein netallic contam nants and ot her
npurities are to be avoided. As further described
[0066) owBabdd diasticlh earfipositiuns tastdeadribed abovepihe imvehtonrAytheeprovides a
used to formfl uoroel asfoneric conpositiqQns haV|nP
methad ferecerleratingsthg guss of g dluprasdastomrniceomppsition greterably a
perﬂ%@&%l???rggljtlml ot Iﬁgg)n%ggxn id atyggef:q,ng)hg)gglﬁﬂﬁsr téd)e{bove herein. The method
inclaged prowding th dree:iompdsmons zhéeassmeonfure’lme]nﬂit(allh lhB form of an organic
cal.orants éélncludln rﬂrPrgf rred avoj dance of
perXifigy oS Bieddrredy the w505 4"t EafHope @ esstbe SAEPStitign components
each8RtaRd &fefor@fe u&ﬁﬁaneh% PHOMUARNPHRA BBmpSsticsANg fethods may further
assi st as additives in conpositions havin excel | ent
inclyde p nglotantpsefemablyinestalbt frehensleraibied bersirtelave tredchreat differing
effecf heessu%% ] eeerg her gtlfla cgirregen or erree 03" me(%alﬁg gl%men Jt, ﬁsnl{)tenéed to mean

sublstﬁﬁﬁ@ll@@oﬁr@&ﬂtelﬂr@b of #etallic &eﬁéxbb Gmﬁi.lﬂhé aﬁ(&rﬁﬁﬂdﬂﬁg that small amounts of
nperfections, Eerate as a de3|gnat|on of source or
tra%ﬂféalh%lemsvtsw@ ndgsFabds, \V@themssm ast oneri c
npo ] r
OO A B R oA A sl AL G ffects can be
achgivediwher esngthia mammdtrgac(&lemtorst\hlamdoro;l chmbinahorcvithother cure

t ic free.. Such gonpounds be 1 bst.itute . ...
secqlFfbrs INGRIATSIBRS BF AW HER CEBTONS F st Fn PHRIGply in addition
to tEérdhtlc Perokide il dcYelsrath] SudsbmpsRiieas hdligy ¥léfants A well with
curatives used herein, preferably with the

organin perpyide Recelegatessi b expelleaticuringrtimes\aad propsdy adyastages as

des&fb%ﬁ% Peﬁl yHWv%\nir %fggigr»]vatﬁ%tttﬁ? cgtl%}n%"rmgaﬁﬁcs Bé %eﬁ%ﬁl?%:m

ter rence

achxﬂaI’rdervhﬂi theinvahtlon littchs Heen founddganich cEPlomiBsn;trSvlde good plasma
NVCH Wl ey, 2d ed 997. Preferred ma\terrzﬂgj(%e)g
resigtangg %?R%T&Sug&“ﬁﬁgy €% CHBPFHIZACRPOSHgN 1

mmilﬁdﬁ &OW}M’( Halink e @idrafiif v@crlﬁasqe PRl aaénllébtl@‘é@éthéﬁ:l 160k to

fromddariant, C'ba and Engel hard, anobngst ot
resuBprermoblided pares fermedifromlthe eoThpas#icng dcscabedrh@emmgdftohm serve as an

iderf R At o SRt Ty POy et CBFpIHE 0e tsed in certain
conipd8itibAb IpiORESadvangedus DeRdRS i '1ﬂ(ﬁ§dlﬁ§ ?M@hb rédtance for

conbi nati ons of these materials. Suitable material s
ﬂuomeéasmr@emwotemppmbems ¢ompriging at feasemflugopolymert andssr@ferably a

pf:rtJJSncor or %It aﬁ] hes d%abog? Pﬂgl%{f ?léai'm%(ﬁlg yp&@é&ﬂ{ g%erem preferably a

functieAAea Gg;h@ﬂﬂ &@éﬂ@fr&i@'c Fzﬂil@bﬁ&b%hhﬁﬁg stSfluoropolymer or
gui nacri done ma ment Red 122, 192, 202

perfiyesopphaner cb@wast |colﬂmtsslsed iazs] zét prefpeablys fresofasetailic elements,
Violet 19,

as colorant with a
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2, 9-di net hyl - substi tuted qui nacri done and
ant hr aqui none dyes (C.I. 60710, C I. D spersed Red

wa 2005091890 26050, C. 1. Sol vent Red 19), Rodam neCiV8S2005/010423
(C.1. Pignent Red 81), orange dyes such as C. |

whicl srdespe8iahimpotiahce whangmgddch dorapositicohe afdthezuctidragtcles formed

fronk e SeeFonigior R LA EHI RSB B4R Whirein metallc

cont%ﬁl\(ﬁzﬁ‘l@ A8 ok ipirdtfeslare BiLAMRHHedE |AsQWtﬂer d@scn%@d bel8w, it has been
4, 97, 105 and 111) and conbi nati ons of these

foultd)ﬂh@ir s sqlomshisahay brawset o dlubraelagmmeria gompbaitens hamiog unique

di.ffere si tion color svvel st eferr f .. .
adhiegorgen VRS el tesiat e R s rod B Regh et ifs igenification
has b&&! d«éﬁltptwl iR padO Bﬁ;i/fc@ﬁ@ﬁéx‘éinadelséh&\(ﬁk bR EmEalI® colorants

Clariant as PV Fast Violet ER havi ng the structure

(ncbidinahbptebured avpidmse ofathon blacs 2smolormet e miespilvaornd other

non; bll%ciﬁ &ﬁ g?esg dprgild a\"gmmg tresg?aq((:g Onpara% Iagﬁh 1¥ese}V? ?omﬁf)r}_s‘ having
excéllehOO6RE tihhe iR et 6fahe péroside Bure @b@ﬂe’iﬁlbﬁ; ds@escribed herein alone or in

fluoroel astoneric and, preferably to
combiatipyy Wbatlxgtcwp@ere@ms @gqv'edeoarfgore@ﬁﬁhf}wolwlaég 64 minimizing

visiGIR WpBRlelch Pﬁ%)%%ggﬁsq E%Qé@a ggﬁélﬂngﬂtof s@.ﬁ&o&rt eeﬁllndlor yield

parti cular and pl asma ccor
adhmwmhmrdbelanmmcecqmmttmﬁd in the present invention

inclu t.he, fl uoropol yners, . and er ab|
100458y 1 Bt nepds wBRLE BEion T baecbare e breobifyclic aromatic
strublifes RERURFUC AL N 83d OPb&fvaiabhrt rhdilié B@@t smaioh@@einds may be

di phenyl - based curatives, and nore preferab

subq@émtedwvdé chloripe at brominafop colar warations. viThey should Ibe thermally Stable and
comg { Bfifle chlzﬁﬁilee E&gtﬂ%gﬁllrsléjd l'thzr]gn#%'ef gabﬁyh ith BP n&%tngl(ijzed henyl based

ol or an prererred qul nacrl

curaﬁeéé vad meRsSprefrably OORBBAP | Siisaby @f @t meeting sust entelma may be
gani ¢ perOX| e cure accelerators of ., the invention

found in bl RRENESTSRFCR: n® . G Sils Indystriabregeic Pigments,
VCAATRERHM QNS 997V berrel Rl She A dioh ERiR 5 blsS bk Fund in the

when “usi ng 't ove-described curatives
Colomindex, koswm irsthe art and are commercially available from Clariant, Ciba and
Engelhard, amongst others. Specific preferred colorant categories meeting the above-noted
criteria include quinacridones, benzimidazalones, indanthrones, perylenes, isoindolinones, and
isoindolines as well as combinations of these materials. Suitable materials are also described in
U.S. Patent No. 4,316,836, incorporated herein by reference for the purpose of showing similar
structures. Other possible compounds and commercial colorants include quinacridone magenta
(C.I. Pigment Red 122, 192, 202 and 206), Monastral Red B, violet dyes such as C.I. Violet 19,
2,9-dimethyl-substituted quinacridone and anthraquinone dyes (C.I. 60710, C.I. Dispersed Red
15, C.1. 26050, C.I. Solvent Red 19), Rodamine YS (C.I. Pigment Red 81), orange dyes such
as C.I. Orange 48 and C.I. Orange 49, diarylide (benzidine) yellows (C.1. Pigment Yellow 12,
13, 14, 16, 17, 55, 83 and 155), Indanthrene Golden Yellow GK, arylamide yellow (C.1.
Pigment Yellow 1, 3, 10, 73, 74, 97, 105 and 111) and combinations of these colorants, which

can be used for varying effects and different composition color as well. Most preferred of these

22



5

10

15

therefore, includes a nethod for accelerating the cure

of a fluoroelastoneric, and preferably a 23 WD
wWQ@O@5/008%890 PCT/ US2005/ 010423 perfl uor oel ast BOBUSI05/010423

conposition such as those noted above by providing to
maté‘ihqg]mEﬁﬁpe&hﬁdr%ﬁe c&ﬁml:r%ﬁa?lfy AVHIPabE i 6in TERIS hAP Ot Violet ER

I ncl udi ng 'the peroxide accél erators noted above, which
havipg tipogiuciuonshomaybelive o i ncl ude the col orants noted

herein which are preferably free of netallic elenents

such that the conpositions gnd articles formed there

fromare usef”l for 5 sem cq¢nductor manufacturing,

certal Q_cheni Nal phar maceuti cal

ma g ts are not

de 0070] ing preferred V)
forjmul ati @gns usi ng a per [ lor al one and

i n cgbi ion wi ' S bel ow.

Compon nts Sa ' pl e Fornul ation B
(parts by ME|HEt based on 1@9 (parts by weight based

on 100 partstlby weight parts by wei ght

per f | uor opol yRer) perfl uoropol ymer) Perfl uoropol ymer
100 100 Silica 15 0 Carbon Black 0 25 Peroxide
Accelerator 1 | Curative (BOAP) 2 3 Col orant
and (}@Ldeﬁaail\iedrf g} cdmpPounti@s dM1 Bel Sy chmoekoalinaailalsle from Clariant as
PV gg& 2d above, can yet further provide unique
%f capabilities. Such conpositions, when used
for adhesive purposes, maypoptionally include the
organi ¢ peroxi de cure accellerators of the invention,
homever it Hs preferred t at such organic peroxides
o) ' desired to
e conpositions
rred (VD)

» d p p an adhesi ve
perfluoroel tomeric conpoli tion which is preferably
capabl e of ring and adhHring directly to metallic
surfaces witout the use of external adhesives include
at |least one fluoropolyner, preferably a
perfluoropolyner as descri bed above, with a functiona

00 VP AR S99 BBl B iy o

perfﬁlbﬂjelﬂsﬁﬁferlc%bﬁ‘@bsm@@ BaNpr&vide the aipRSitioR RAthqldd@ pasma resistant
Such a list is not intended to be exhaustive. Further,

propefties Sparticularly in NF3, SFg and CF4 plasma. Accordingly compositions are provided

in the present invention including the fluoropolymers, and preferably the perfluoropolymers
noted above, in combination with the above curatives, preferably the functionalized diphenyl-
based curatives, and more preferably BOAP, a peroxide cure accelerator alone or with further
cure accelerants and including the above-noted colorants, including the most preferred
quinacridone derivatives. Such compositions preferably include the organic peroxide cure
accelerators of the invention in combination with the colorants to provide compositions having
preferred curing characteristics when using the above-described curatives. The invention also

therefore, includes a method for accelerating the cure of a fluoroelastomeric, and preferably a
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within the scope of the invention that such adhesive
conpositions due to their bonding capability nmay be
w@sdomeo as to bond to non-netal lic surfaces BODOSASS/010423
ot her elastoners and polyneric surfaces to provide
perﬂ@dﬁel@sﬁ&xﬁéﬁd @ImpSRiSn sichCddrtRdst hiBted AbSR lf}'Sprbh@ﬁ% B @h@Ccompositions
above for 25 use in the present invention
at IWEW@M accelefagarg tnichMig tg@geramgh arplerators agted bayd, whichs

cong)r?al 1%§%ggélg$ Zr?:guglf ﬂ%&%&r@tg gé ggll%giow gl’? %&: é%gf%ra% Of\é Y& of metallic

elerRéé Quich@kht SHEORT éﬁ)Sltlbﬁ@mﬁl&ﬁ‘ﬁﬂesﬂbﬁM@i théedronw hrenaefus for
shoul d be provided to the conposition can_be used in
semjenndpeigr markfeiviang eprtaie Fhesnica) sranuiseturing apdipprpggeutical
mafpltactyring hdd MOl MUmib i BE Rl oL 2 P 25T
o or as an adhesi ve conposition
[0026]di t iExemplaty en‘ﬂylob&mniaﬁgl ptelfertbﬂrfynm@atm usihg h.pefwxide accelerator
Sui tabl e amounts. can ra quut 0.01 to about 20
’55W@§“BV“R@W@H¥Wﬁ%?C@@UmgQFF OWRBHPWuor oel ast oner, and
preferably fromabout 1 to about 5 parts by weight.
[0073] Wile various additives noted above nmay be

| Companentted to such adhesangple Eompdationi dns, | i t Sasphoisirmulation B

preferred that sil i ¢partiebyi weiphtcbasedam 100 a@dits by evefght based on 100
use with the colofants ﬁnﬂhﬁwbﬂgkﬂentl on in ad?@ibyfaveight
Bu

fl uoroel astoneric (orrpoi,b,tﬂug olynférpddi tii on, oropolymer
Porll ;!o 6i§mé1” ot ner cyre accet eq@d or'S Ry D oy
gagartrves—in the—agthesive g oetastoneric 0
11164 ”'\n¢\| t 1 nno h Ao o n e ad - abava f ok P SV T A = P

C 5 \Jkll \JIIO TTOUVVC Ur, (J.S G
ar EC e—pr nnnranc the use

|V | avyuyvye, LIE\YJ TTAT 1T 4 Iy
of —an ora i i |
4% L L ATT T 3
Per%d@Aﬁﬁeﬁrgpr qhoul dibe m nim 7L=d Such rglﬁrnci tiaons 1rmy

Curpva dEMAPNh articles as descrzbed bel ow jand have 3

Colampt {quatacodong) so im critical fluid handljng, aerosface

and bionedi cal applications and can be forned into
assenmblies and parts to form for exanp nmedi cal.
[004Hy ceych clprrrts atidietsredrhiovs cpR ¥e fB’élP%\HIOVé?Fd“’P&‘I‘ﬁ dye
capa & L§u€§ cbAPERER, Wherf REMtRAdhQHWeSurRsed ?rf%lty%)ﬁlbl‘{éﬁly include the
emcally resistant layers to such structureés
orgamt pwomge fare ad¢alerators dfdhelinmentionskovefver, ok prefersaghibati suels organic

per?)gﬁegsea(e use Elgglré%ql{y%rr Fgond e%%ﬁgllslu e‘r;g% St g)%%ﬂgfeﬁe? §dNeSive effects of
the toapokiteshs df tRtpieentahvdm@ionl ng an arti cI e conprising a’
20 fluoroel astonmer, and preferably a

(007 f | Berforendcompepitionydaigaavide araadb@waﬁ flperoglaptomenigand preferably
I
éﬁg%s@{éé be&ﬂ&&?ﬂ%&oﬁ?xzx ?&@%I}}‘B%}g{ ugg?eaf%f)l cﬁP;ﬂf% 8pcur1ng and
adheximbdirdcrlg tamprtiad durfaceswhidtonathe usdafoxtepnal @tillrmsrves\mclkudegxt least one
part, which qui r a f| uoroelastoneric

. r
ﬂu%@?(’fll"ﬂﬁfr Biefesly ep T owpaly g 2 fescrbag aboys, a’ﬂﬂya Bidengl group or

grougt AbafiEof &n%&f)%ﬂﬁﬁe(‘ 'E?&ﬁ@iia?? nfeSAIR! dhrfales iREUAOMuminum, stainless

recess or shaped surface tending into or out of the
steet;&hdjohlstceb aoppen gmbiothersa Snelt 4 hgy i9fot snteridededo boextaustiien QT urther, it is

with a flu oor er fl uoroel ast oner Exanpl es, of
witih it tae oIbe inbendn e Taphe ey Gombisiioss SHe (0 hfir poidife

capAARYYMACRAERE] sof &to B6E HIHURANc BiPEeS fich Gs bHePBEstefmers and
fluoroelastoner and al um num and end effector pads

polwherie susfapasdo pfovideonanyspotentiabuses.i Alcyratige, such as those noted above for

use in the present invention, and preferably a functionalized diphenyl-based curative as
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bonded slit valve will be used as a non-limting
exanple herein to illustrate the nmethod of the
w0 noosvisen. Such val ves typically have a net al PeT/UBAS®010423
shaped for use in sem conductor 30 equi pnent, and a
desggribed/ gbonkj aid mast prethatip BOAP sHvalddsebd wed irethe ipwfergsdaamounts
. fluoroel astomeric co ition in the shape of a ) )
‘n%‘iag?‘{ﬂ%ﬁwv‘i-h e salorgipts FUA BRiPrORIdeR G:4hs CpBReMiPrSeaIDe ust varying
an@Ont8 UEpénlifhg vpSn HEGNENERANKE Bld. Vir Welchi [ B i
1 rfils_,_bl%)ndegdglIilt val ve 10. GAS’ Eegt gﬁ%&% lﬁﬁ&gﬁ%gn af?aé?lar651stant
COIRBOVDIPQTS /a0 87188 e RAMPpLISRO0V&I A4 R Indytte wsed inevahdsg anounts).

talli t 12 [ h 14 ssed withi
Sull ¢ b i e i it 01 DR D st B B hibes ahpares
perflubeRSloaizl, QB plcferald Ero%ﬁabduf‘ 194 Qﬁfult 5 ﬁalfiﬁﬁwgilgﬁt.

article, herein the onded slit val ve 1t rs first

[0073L e s sWhije vasious edditieesaotedabovemay be hrovsledito suzhadlesive

ner. .acceptabl.e i.n the. seal mapyfacturj.n rt. Such
corIRiNCins, (215 08 PiRLsFrec s alicB R sl e a0 B Qe e plhe
colbtahtshAthdiav&ition imidheking llue@cRXbmefit edmpSHtIiRl NPadddMd, the various

the like. The preformis typically shaped so as to )
othgr gue acrelezatory mayths emplayed a8 paditivgs) iy theradbesiveslvdrealeastameric

RATY ' .Of nded slit.valve

T ] B P P i Bt

organic perpctidel ascal€rator shquit bd minimprely Sech ongRP0as fiaP Be uskdan articles
pstantially nate with groove 14.

hape .designed to s X
as ‘%ﬁ&fﬂ’e&qﬁ&‘gwﬂwﬁ éli’RLi“:é%O'b%l?Q imGiticalfiigh bandling; ageaspace and
bioARBRERIpBliYations hitfcaf R iR '
lot echni gfgelsé 10The part gﬁ%ﬁjﬁa&@eggﬁél%#he %331{% t(t) ff%m mg(%rieﬁ?;mp le,
medigalfdgyisesisemisondiicior pars et belhw) arid laoriogal spmretures (such as in forming

f houl d. b referably. initially treated, .such .
ot SO Rily BESLERired Pirh esphtft lowing For drec
bortderph nseopfagpicdl AEResPles as@dn W) drt Rir bbndiRg BESBEIEAONErs are no longer

sol vent, such as acetone. Sandbl asting can be
necesfecti ve at facilitating adhesion. The cl eaned and

[oob4jeat g¢e Weﬁﬁkﬁgf#rtgé}q}%lqdés*h%ﬂet%d Qtfo?rﬁ@% r?tg%g?{l%/ céongé}fsting a

preformcan t e contacted wt
fluoroelastarBeraand preferabkpapérfnomklagioimeg, waddd tha nétallic paroOSech metallic

4 nde it valv . 100751 After the preform,
Paré R&YQ@@FP‘?@O@E? 'Fls@gs}wgﬁdéa%esﬁtaaé#éeoqulﬁ%mﬁwcﬁade apparfcle
conttilihg @ n@ddalli© subieat, BABloNERESHERingGattNivhicRr&uires A ﬂtgﬂ‘eafelastomeric

the el astoneric conposition. During such curing,
or peefieseslastamsicaraltwhictpis @sefarablynhanded rplarsrin a grocae (intentled herein to
' .that additjonal  .adhesive is .
be dhf SedPEe @ shifegWlthee S o JARbHE B B Bttt dmatine
surfatd fowboglifiwith aiffudgd @fpetMedrédagdmérd OBRAMSleLEIEAGIS AticR include a
t, tenperatures higher than those which are comonly

bonded shtyalve fer yse in ayyRcyrmghamkestoy samigprdugior prpcessiag. fomed of
fluok ’ t i (f.are .

oL g S, 4 Bl TG00 A lSE el RS yfthimaterals.

bonded dlitlyhlze woll He hedas @indndmnitige exnlb kerelnas titusatte thdv@ethod of the
art i.s preferahly first | oaded

. the part. The netallic , | )
qunﬂo%hg“‘iib‘fagvea ﬁ@lfﬁﬁ@ i Benejalic st shapss o e trsenrenaduster

. . 3 i .
oL LOSUOS QU i P By LA e
compesitidn inghe shrape af 4 prefpmethetis ithem ducdd toierth Hyoreled séabgSadh an article

is sl'xtrg)rplvgnsgirg‘:g%:rgl’l)ZEI %?t@%%{é%b?%&) ﬁggfasl\,@%@g Sl‘letgaiaglgéi?)n %g%est shown in Figs. 1-3,
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accordance with standard techni ques for nol ding such
parts with conditions varying depending on the

web@shorser bei ng used and the applicabl e cure BEEUSINS/010423
The application of heat and pressure should continue

the YAIVE hasSHBSthBRpar! 1 26k EHkhsiaSrSdvieaatrests A GvitHie tHel paft 1QI¥BF receiving
I's bonded to the 30 netallic part. To ensure optimal

the bppraprivgeln saaped flaotgelaptemeiieseal 1¢. Insorgerde érpeidie priigle, herein the

ddi. t i [ ' he f - i
b ST B  ) Bne
accfbid foth® Sead fanidedikifsz 010 S5 6thQdchniques srervebiiri@@wiiainll need not be

post -curing techniques known in the art for the i )
deseribedtforter hpisim gndinstrdp extrusign gpmaingnandrtbe b nbhe myeformds typically
L nventi on. h f ' '
oGRS 55 BB 8 AL Bk 1
casé of idhded §litvabbad, the Bedl hé woakicbedhitialiy fethed ffioin arainoared fluoro or
such as bonded slit valve 10, additional, l?ﬁé(:l eani.ng,

perfhegrppal Hneric earepastiopde & sape deviensd tashstangaliempteqith gf@g)ve 14.
T
teclaliquewi Mhe pat shoald e inadhired aod tietraatohgrsrfhaendhinly wald) eorttact the

for fluoroe| ast rrs not. only .allows f ti
flugsgpalygeriy lé‘ﬁ%’é‘?’ 06 Be piFtesebly iy ek Syedizs bptandard mold
sangﬂ%ﬁgg?ep%%ﬁm&ﬂes, Weheltasdd W¥BwitAan @8debtiBle solvent, such as

ysi propérties, but also, in certain enbodinents,
acetonenSamiblagtsgeanisredicodvesat fasiljatingrshesen Tl ql¢aned and treated surface

e f15EEL TR REFS L 5 B SRR By EPTBREDREPor,

as, foy Bkfidple MghingReAla6RAtai6 e MinGondel slieesnaehded for
use wth standard er fl uor oel ast omer ext ernal bogdi n%,
[00%3he s Afies the Prefprn endmotatic syEares @Fe contpctednibe twg ate then subjected to

heaPRid FBsuf'b §figa@ ChiiSofthe é?%oxg?xfi@éqrwbsftﬁmz b sacPAfing, the
post-cure tenperatures can be fair excessive for _

coniiogitioheoftbe ptesers irelcagerobendsiirectistol thj: mgtalic phet stmgbg adgitional

oo A D S Dty QUGG BB g o

elasith@RSONi}Dsition abRAIpeARHELHi Stier @R théstWHESare tomfloaty pegmissible if
chem cal s which result from adhesive use and result in

boridingraghesivesatsreping peddlids prstared ¢at therraefoprg gpé metalléc part are
sl o sV Lo 5 bl ARIA AR St tastomer

andlthe pdit. STiexacmIle panes prefepatdelins loadat inchemoflomidtpreteated in
were prepared usipng as .a. bas er f| uor ogel ast oner,
aCC?réMC&wFfw@}d@dpmesgngetacfﬁw%?%Hﬁﬁ Rastsap glastomery being ysqd- The
' i il ' lihg fdMoWed by closing of
SRS, B EPERBSONE Bt A8kl WAL coing
the mohbarel @ntinuedrend in@egsed heat and pressudte greferably under vacuum, also in

e A SR B ARSI A S W epnin
on MPRRNBMer G (e@afl M3 Pplie Mtk yaReh. aThe application of heat and

pressure should continue until substantial curing is effected and the elastomer is bonded to the

metallic part. To ensure optimal bonding and cure properties, it is preferred that additional

treatment in the form of post-curing the article when removed from the mold in an oven in
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primary cyano curesite nonomer,

CF2=CFOCF2CF( CF3) OQ( CF2) 2CN. Pol yneri zati ons were
w@oodoeisedd i n an aqueous enul sion contai ni ng 1PCT/US2005/010423
1,2-trichloro- 1,2,2-trifluoroethane using 30 anmoni um
acqoedaacrt w;sth pomcuénmmnhniquqs dénewh frathe A” doli therelastbinet beingcked be

ur.factant m xture included ammoni um
emBQ? B’Paﬁggiﬂéméi’ﬂﬂorémmni um per f | uor ononanoat e.
[00\72}2 %ﬁéﬁ@o?&%ﬂ@ O IRG &&J{ngmﬁé&ﬂa@‘%ot dekifé‘de{hetéﬁ?cq’e can be

di pot assi um phosphat e etrapol ymers were 1 sol at ed
furthgr Hnialrd. do thercasa Qﬂbondm@he salumuchlas bomt@d slitredhedd ] Qyiatiditional
and .al co ri ed at

hot . :
cle g SETEIH AR PERRR AR eGPy FESNRR S peE g f pplicable.

[00a7R!| Y ArSicle®Euch AL BfOBe ﬁ\ﬁ&’e ddcbiind thé\&@é’bﬁi/m\éth%ﬁoo%l d1}wing for
was neasured at 100 on a TechPro(r) viscT

elmrm@q_rsg@tmdg@id]md@g agmﬁs fon iﬂgo@ghﬁtpmers ot phler allows for optimal curing

rfI r, W, Il ef.err,ed
e P Pl o BEBHRE e BB R B opima
phy[s&at%&]opafﬁed, Bet 9, H@itaSenitAdBAendd) @Vé intie86ks bondiRESteength between
nposi ti ons were added BOAP as a curative. The BOAP

the (fblorgeﬁiS@[r@r the metalleisustegn Hetoamparsctay ity Bseorfrstandard)adhesive. As
an %@rﬂ%"w ?}ﬁhﬂéﬁﬁ mMﬂﬂ%ﬂF%hg&%fé ¥hich E%Mnﬁrﬂgndegfgxglﬁg mth standard

conposli I ncorporate the or
perflesrozlastemeMatarral (HoBdEhk 2dlkived: fsabmﬁl?ﬁﬂ%\ﬂ; hmér lirBsome cases,

opti[g@g {gé}?gé-@g:\érsgg 35@ nlilagget a24 ﬂgs o pqﬁ ﬂ?r? ge\:lxgpqut{lreels r(1:an be fairly

exck&iVeaBPhiY ARmprRAure REstoledd, kebGRink Fn QLRSS i in bonding strength when such
perfl uoroel astoneric conpositi oR using a Brab en%

adhesivesrate kpphiest e Elimitagion ofithe @dd@lvewgb&orcan ixelpiredyice wetgessmg in
r in

semslcl?oargggtﬁ% p?g ions Q?V(%telf O{uﬁgxﬁali gvhbgl rfe%tgtrfg%}n Iaﬂ]{xeglvgluzeéand result in

1rnp2dv‘bonlhgﬂgﬁod1fdtmﬁeéIﬂﬁnce W|th the cure conditions
noted | n Table 1, past cure conditions of 24

007 ur s Ties sryenteony w“aﬂOrW bem*f‘écrmeﬁ‘gg aggordanee with dhe fgHlowing non-limiting
exaﬁ.ﬁ,j@; | e properties using ASTM D-412, Method B, and
e follow ng paraneters were recorded: TB (tensile
at break in psi); EB (elongation at break in %; MLOO
(rmodul us at 100% el ongation in psi), MO (nodul us at
50% el ongation in psi), and hardness (Duroneter M.

Conpression set 20 of O rgpxavsaml es was deternmined in
accordance with ASTM D- 395, Method B. Cure
[007ar abn dis cxemple, prsfluoreelastamerc g@np@ltwnmmmarmmg as a base

r@?ogge&ﬁ(gxgér %Hg%cgglln%@‘f@%:ﬁ%%” ?olagcrl]lg\gs% ol){\é? \é'lezag?)n n a&geous emulsion

as dasozibed angeedi binuW ©: 003(8076 Ahcdpporaled heieiieby fbifctitce0The nﬁ)nomers in the
ch dianeter, thickness of 0.17 inch and 9.5 g

terpﬁg(in&ﬁ ﬂnc&ﬂegﬁqt@ﬂugqoemgepe msoflyeremethlvinyl ether and two curesite

monomers, a secondary cyano curesite monomer, CFp=CFO(CF2)30CF(CF3)CN and a

primary cyano curesite monomer, CFp=CFOCF,CF(CF3)O(CF2)2CN. Polymerizations were

conducted in an aqueous emulsion containing 1,1,2-trichloro-1,2,2-trifluoroethane using
ammonium persulfate or ammonium persulfate/sodium sulfite redox initiation. The surfactant

mixture included ammonium perfluoroheptanoate and ammonium perfluorononanoate. The
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[0082] The follow ng cure paraneters were recorded: M
(maxi mumtorque level in units of Nm; M (mninmm
wo ooogoe7sbevel in unites of Nm; ts2 (mnutes teCODUSBOMIMO423
ri se above M); 28 WD 2005/097890 PCT/ US2005/010423
bufﬁnuhsd&d‘:@@s dipﬁ)tassium phaspB41€o "ﬁétralldb[)ymeﬁ'sfwerd a'fto;katahbiy coagulation with
t ts b t
maﬁréqs Slcl?lhr?c%]eamagleﬂ%mr St ater @é‘ﬂ%F@]? d}e g8| gmél}he Aomposition
100 100 100 100 Slllca 20 20,20 -- PV Fast_ 1 -- 1
was gleterapinggdngr o Nj»dl} aQ elggx,e@tgl analysis forlcarlmqy@pé]élprme Mooney viscosity
Properties C%ure 350 10 nmin %350 30 mn @ 350
was peggured@t 189 Ceaﬁdf eﬁlilpdﬁ pse BERETPPelpgd | vascopmstey. fmthis Example,

R i e e R R

visdiam'rtppelyﬁfer81/ 83 80/83 80/84 64/66 M A Specific 2.047
057 0472031 Gavity T2 (30 mn 1.71 1.67 2.48
100§0115 Togbe pylymgoasmetedrad ﬁvaysa@snﬂ@sw%osetzonzswys addadBOAP as a

curftiédH BR-ERFAR %2,ﬁ’-%ls%’;l-ax%l?hog4-ﬁ?dro%hlncﬁﬁleﬁ?afﬁ%r&br@éang) $s purchased
from TCI America, Portland, Oregon. Some of the compositions incorporate the organic

peroxide, Varox (DBPH 50%). The colorant used is Clariant PV Fast Violet as described

above herein.

-[0081] Test specimens were made by mixing a tetrapolymer and the curatives to form a

perfluoroelastomeric composition using a Brabender internal mixer. The compounds, upon
mixing, were shaped into O-ring preforms, molded to cure the preforms into seals and then
postcured into Size 214 O-rings in accordance with the cure conditions noted in Table 1, and

with post cure conditions of 24 hours @ 550° F in air. The rings were tested for tensile

properties using ASTM-D-412, Method B, and the following parameters were recorded: Tg
(tensile at break in psi); Eg (elongation at break in %); Moo (modulus at 100% elongation in

psi), M5¢ (modulus at 50% elongation in psi), and hardness (Durometer M). Compression set

of O-ring samples was determined in accordance with ASTM-D-395, Method B. Cure

characteristics were measured using a Monsanto MDR 2000 under the following conditions:

Moving die frequency: 1.6667 Hz

Oscillation amplitude: 0.5 deg arc

Temperature: 350°F

Sample size: disks of 1.6 inch diameter, thickness of 0.17 inch
and 9.5 g weight

Duration of test: 60 minutes

[0082] The following cure parameters were recorded: My (maximum torque level in units

of Nm); M|, (minimum torque level in unites of Nm); t;2 (minutes to 0.23 Nm rise above My );
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Conpression Set 70 h@O00 F 26.47 26.47 17.65 14.70 in
air 25% 70 h@65 F 37.14 35.29 26.47* 17.65** in air
WQ2M5/0078d00 F 44. 12 44.12 32.35** 20.59 in BET/USDSNG/010423

70 h@®50 F 61.76 58.82 44.11** -- in air 25% 70 h@72
73, 53** 73 .53* 5 air 5%* one s I .
and 190 ippiee P Bpp! Mis The God a6 faTRoSUITS AR By poishyare set forth

2005/ 097890 PCT/ US2005/ 010423
hergigan Apklod- dat a,

[0083] As noted from
the filled sanples incorporating both

an organi c peroxide and coignant, as well as the

sanpl e i ncorporating organi ¢ peroxide only (Sanples 1
Samapld 2) perforned fagt BOAR cureg w t h3good physi cal
PolpePA! tijes andoconpriessiqposet. {The jogre for thepo
SilicaPI € it hot3 pero><| de Ugjng onl'y Thg colorant al.so
PV\f;ET&UIIb[IdlEU fast-BOAP—5 cureand uefnunbt ated u_ud
Vi e&y3| cal{ properties |and conpressgi on set as \el I ile

acarn‘la uufh no C|||r~a f"'\r'ln:t tGp-CV%da
BOArPQLrpd (‘(')_Hhﬂgl tion qtrpngth shaowed a“commehsurat
Vagkop i th3|lcal propertﬂes as lexpect-ed, it still

denmonst r at ed good cuPhysicai Propsrtizand excel | ent

Cugonpr esgi WmE@3501Q 1 5B° [| 3084in @603 4rM@ min @ 350°
Codifigiasi tji ons pot ed gbove were further Feval uated fpr
TerRADGISNHT [STT ERPIN. he CQ[‘@QpSItI gns YRIE t €$T1 Ngobigt NQ
%eo‘ﬂgﬁio&g acConyETy T /-\DII 29 at ulgsnum

| R ] LSIII IIIDLIUII LJ V IuII |ua
106 8]?4!Se of 208%% The c;l%%ic head spvyéj 1 m%%r

Thd fncflnm W 4

504’errperature (5'?3 F) and at>390% rel ati vé3 15 urri dilf’@/.

OFWESs conposi tions werle bonded tolthe inserts{with and |
Duseimteitesut |use ®l/8%dhegi ve. 806 i nsert¥)/&kere {est ed/bor
M/#gach of [Sanples 1-4|above and the results afe reported
Speefficow i n Tabt.e4?2. Tabl e2.@856anplie | nze4t Externdl.03l
Graigihesi ve Lbs. Force|to separatg disc 1 A no 705.0
T, (30 min 1.71 1.67 2.48 4.15
@350° F)

Too (30 min 23.88 .23.94 25.62 23.25
@ 350° F

My 22.93 22.49 21.23 8.95
M, 1.06 0.88 0.85 0.24

Compression Set

70 h@400° F 26.47 26.47 17.65 14.70
in air 25%

70 h@465° F 37.14 35.29 26.47* 17.65%*
in air 25%

70 h@500° F 44.12 44.12 32.35%* 20.59
in air 25%

70 h@550° F 61.76 58.82 44 11** -
in air 25%

70 h@572° F 73.53%* 73.53* 55.88 =

in air 25%

* one sample incurred end split

**one sample delaminated
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B no 837.3 Cyes 1086.0 D yes 1093.0 2 E no 880.8 F

no 681.1 Gyes 1327.0 Hyes 1239.0 3 | no 1752.0 J
wWme00389189® K yes 1087.0 L yes 1548.0 4 M no PADUS200H010423

no 188.5 0 yes 285.6 P yes 276.8 30 WD 2005/097890
[0088]T/ USZORUEDEOAZR ath00 b, thé BlI6Esamplss ihdbrparting l?oth an organic

demonstrate that the use of the colorant al one (Sanpl e
pergyide apd paloranp ey wiil aethesemplgdacorprsatiigsareaniepeapyide only (Samples 1

nce.,(apRr r oved
ancg%::% r(])an%cf fagt%(?ﬁ?ove de] d%ﬁ pg?f]sng?%)ﬁ)lpgﬂl?? aﬂadhc preés)smn set. The
curkidyyati€ sampl8 05thoIPERIdd is@pSonly thelctlbiangalbd @eriesaarata fast BOAP
and the organic (§)er oxi de cure accel erator together

curg safh‘é%@nsya@ﬁ &°29 physiaghpropertigsandFomprresipy setas weHgtWhijathe sample
Q e
w1tg gnﬁ‘@g}fcé zﬂ@r f 1# %r}%rmg'\?dé ééE?reé? ggﬁe& 1t§dn e ?ﬁov@'e@ll n&)ttngr{]&%hrate drop
in ]ﬂ'fysﬁ:iﬂ@rﬁmﬁ@&w @f{pécnﬁlslt@fﬂl Idaiﬂdnsmgted%bb@agtdg t{id&%nd excellent
despite the | ack of additional filler strength in
COMPIRTHN #tSue to the lack of silica filler. The sanple
wWith no colorant at all but incorporating organic
peroxi de (Sanple 2) lost the nost bonding strength in
conpari son with the sane EX#AIMBLEiZon (39% provi di ng

IOOB‘F]; gﬁﬁgg%g%pggsl?t\%%%%ggﬁ 8& er\tg(liarg arrpl & q.t]'igtlor bonde ing strength.
Thé&&drRpaitidns vdéﬁé’ﬁé&ﬁfg,us%rmieﬁ§ aélco?dlﬂ% fo RS'HVI' 1§|429Uc§9aidﬂlmum and were

conposi ti ons, which ile having tolerable | osses in
testgdHeingagn Enstron dlarel 1125 wigh Bk Iged sorlecrf 3800 Ibe. The cross head speed was
1 iR ﬁ' t]Jhg %%uﬂ%n{vaygondmgcﬁ] ataa%lauie Y ng{er%ﬁér tﬂPe 7§U{7fand a}t 20% relative
fanet ers or AT M 2ZIAG contam nat rom externa
huradite s M€ sorhpositiond wepd Eorfdad eohe iserts @itk afidiwithdut RXAdPIdhesive. Two

inserts were tested for each of Samples 1-4 above and the results are reported below in Table 2.

Table 2
Sample Insert External Adhesive Lbs. Force to
, separate disc
1 A no 705.0
B no 837.3
C yes 1086.0
_ D yes 1093.0
2 E no 880.8
F no 681.1
G yes 1327.0
H yes 1239.0
3 | no 1752.0
J no 1816.0
K yes 1087.0
L yes 1548.0
4 M no 210.5
N no ‘ 188.5
0 yes 285.6
P yes 276.8
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[0086] In this Exanple, additional conpositions were
prepared (Conparative Sanple 5 and Sanples 6-9) to

w0 bdossoTsat e the effects of varying amounts of PEEUS2005/010423
col orant in conpositions w thout organic peroxide that

[00831COr TRE adsEltHin B@AR Tdbnddrisitte @ tha ud® BOMBICBIoRMt B1h&(Sample 3)
accel erator 20 (perfluorooctanam dine). The sane

wrﬂrnmtm@mdA pedvideddhpbest evexpls campagativig p@rfpgn@@aﬁqw@xxmﬁely 35%
1mprrr%\ﬁegé)r%n§mﬁ ééenléﬂég\g% ?g‘% (A eg(gérx‘rfhl a&ﬁ%esio £), 110w fe? those & co%posxtlons

inclRginguesEoldramand iy drgsnic petoxide Mire@besderatot igether (Sﬁh@les 1 and 4),
conpositions were postcured in nitrogen for 24 hours

whilg losigg aghestyg sirerpth sotomasisen Wish ths spme gprgostionsuing=n external

sl A SRR 05 BBk Tl o Ponaing

streagthq3ex) ﬂ@pttcymedaik qi |ad$1ltianzg ddlesstengihlintSamett 4 due to the lack of silica

ﬁllqncffs ° mp%omn dy g})\gtg}@,gz:ggrgjggij élll gl%sg%pc\é?%ﬁgz Ooge/ugg gesrgglge gSample 2) lost the

moﬁgx}éﬁ?é iﬁlrr’g%njcg m}))%%rrrll]‘g?}] té'ng gam§h(l)rh19&§1t%?1 (39%? ﬁro%gl\llgé)the poorest

adhBsien propefies Sanipl@3Gs tdhc (prefhtir@l saatnpRh yxstlh@almd?easpm bandsng strength.

HoW S8 S5lts andgbm AR DOm0 9bis NPT TOSG Sgdore Bl losses in

k il & JMIoRS R @ke Whéhlachee al
b°“““‘é*s‘*32%‘?§f‘ c%ﬂ’ﬁ%&@%% 7 03{3 036 2.032 2. 9(%%12 cure

pargngars @r gRnimigag oorgammaton frm@xtﬁrw aghesiyesisgg asn@z paragiQunt
1.06-1.01 1.04 0.96 1.15 MH 10.03 9.80 9.82 9.71

.60 Conpression Set in air - 214 0 rings 70h 400 F

25% 25. 71 20.59 22.86 22.85 20.00 70h 482 F 18% 40. 00

: : 2. 2.
36. 00 36.00 32.00 32.00 EXAMPLE 3

[0086] In this Example, additional compositions were prepared (Comparative Sample 5 and

con

Samples 6-9) to illustrate the effects of varying amounts of the colorant in compositions
without organic peroxide that incorporate a BOAP curative and a monoamidine cure accelerator
(perfluorooctanamidine). The same Polymer A of Example 1 was used in this Example. The
BOAP was also the same material as in Example 1. The monoamidine cure accelerator was
obtained from SynQuest Laboratories, Inc., Alachua, Florida. The compositions were
postcured in nitrogen for 24 hours at 550° F. Curing took place for 5 minutes at 350° F. The
results and compositions are shown in Table 3 below, including weight loss of samples when

exposed to typical plasma gases encountered in semiconductor manufacturing.
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70h@82 F 35.29 29.41 28.57 32.00 28.57 25% 70h 572 F
18% 56. 00 56. 00 56.00 52.00 54.00 70h 572 F 25%
70h 600 F 18P6€T6SD05/010423

wW®400289789¢15. 71** 50. 00 60. 00**
80.00 76.00 72.00 84.00 70h 600 F 25% 65. 71**
71.43 * * 71.43 Plasma Resigiys

e %N .

Loss in 02

0.431 0.476 0.486 0.276 0.431 % W. loss in NF3
Saniie 911 18. 650 QompE43 |17. 330 17.|1381 7W. lloss i8n SFA 9
Polihder0OQ7 9. 339 --100048| 7. 90 % W . L08s in CF406. 835 100
Silifa 294 5. 379 [4. 98 5. 584 ope sgnpl ex@estjoyedr§ One 20
BOB?”pi e Tncurred iano Sprit— ~*one sa e el fam:lnate 5

008 I —The—tata genonstrate—that—t m:I' COMpUS] tons—tay
mo’t‘?@nudm“ m-zed—to—determne 1*hc est rout—ef—col-erant L
Cl_a{é'fu?téjcq Fos | nN conjunctj on 0th tlhe c’ugatl\es a%wg otHer 40
Violgtcel erant s It o achi evie good curing and optim zed

pl asma resi stance pr opePhyses] Propelitief er ent _t ypes of
Tenpll@asma. 32 WO 21883/ 09[789Q0PCT/ US200894010423 2ENANMPLE 4 1887
%elpBfdh I n tHis Ez@nplie, cpposijti onsel0-21 warse 134
10004 mBahiee baged gipglUU panygs of |t he ggane 1085 1293
S0P RloUL R OPOyTeT Sl T SRamphe T ggerel - Thgy | 555
DurpERy N G oy ";81:1335 zz:,{f; A 7 N
Spegm’ﬂglﬁ“gt)'nf \far r%( @PL[ e x)zgmd de me (whi 2- §2‘Q nO/n 2.019
T, active) as g cuP84accgl er&%r . |si 1 R was no®-Hdded to 0-96

these—forngtatjgys: ||u—: PEPPeE tTes @escri bed @gbovg TN 4.00
TopoExanpl e 1 wdre neasurged dnd arg sef forth in""Tablg 4
M bel ow. 33 WD 200.56097890 1”1/ US2005/0310423 094 1 Kn M1.15

L-p0, - NN| 00 N Fzrf6~i \ON{" 00 N N
My 10.03 9.80 9.82 9.71 9.60
Compression Set in air — 214 O rings
70h @ 400° F 25% 25.71 20.59 22.86 22.85 20.00
70h @482° F 18% 40.00 36.00 36.00 32.00 32.00
70h@482° F 35.29 29.41 28.57 32.00 28.57
25% .
70h@572° F 18% 56.00 56.00 56.00 - 52.00 54.00
70h@572° F 25% 54.28** 45.71** 50.00 60.00** --
70h@600° F 18% 76.00 80.00 76.00 72.00 84.00
70h@600° F 25% 65.71** -- -- 71.43*%* 71.43¥%
Plasma Resistance

%Wt. Loss in Oy 0.431 0.476 0.486 0.276 . 0.431
% Wt. Loss in NF3 18.911 18.650 17.143 17.359 17.381
% Wt. Loss in SFg 10.007 9.339 - 9.048 7.922
% Wt. Loss in CFy 6.835 6.294 5.379 4.985 5.544

¥one sample destroyed
* one sample incurred end split
**one sample delaminated

[0087]

The data demonstrate that the compositions may be optimized to determine the best

amount of colorant effective in conjunction with the curatives and other accelerants to achieve

good curing and optimized plasma resistance properties in different types of plasma.
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NO' kn m"o 'n\OC) kn 00 Cl4 mCA 00 NO 00 pp N
NOO\O pi} (ONto 00 O-, N~Oloo NOO O MN kn
wW@®600054097490--4 OO N .- "- N'-" -- MN MN -. CCF/ES2005/010423

OO NV N 000000 O0D0ONO OO " MMr NO \.o0\10
\O OO0 Nkn OOt NN\O O1~r- Cl14 1-4 "; G4 NOO

00 p 1 o+ 00 N ~p vl ONKABFEEGE N 00 ONF r-
[OO%]N Og}l Rlﬂlgl\llﬁ%adﬁ%é I\c|%91p@s1’t\|on§(f() -21 Wg]e Preparedhs@Porf 100 Paslof the same
perfluoropolymer used in Example 1 herein. The composmons included varying forms of
carbon black Austin Black and N990 as additives along with varying amounts of Varox active
peroxide (DBPH)(which is 50% active) as a cure accelerator. Silica was not added to these
formulations. The properties described above in Example 1 were measured and are set forth in

Table 4 below.

33



r-

ROT/WV§20057010423

OONN-+ O OO
mOO0O Oal O- 'n N
o ON\OOO .~

4 00 C)

~2 NM"
Op MO0

OO0 NG W M

00 N M O kn

WO keosoBO N . - -
It ONMNNOHO 00 r-
00 0\

to O .4:

4 C) 00 ONNOOO mOO

00 cg CODd hy ENCO
~0 > a,~0~ao0 MiO od ~ cMXx a...

r -

re;

~ON OO O

Xx X¢c Op pMO et

4009 @ 198
L 89 89 9 9 08 001 98 001 L 88 001 | uorssaxdwop
d00v®) 198
S orgr | 9L | 9L | LT | OLTL | v9°LT | L¥'9T | 8S°0T | LUy | 8S°0T | I+'67 | 11tk | uoissardwo)
Y— n O [«
N B250 [PsBe09 8820 | v0€0 | ¥6T°0 | SOE0 | 8970 | 8LE0 | 99¥'0 | Ov¥0 | 80S0 | 88€°0 W
C [} — +—
= 2] 299 @Io LOEL | L6'ET | 99°€T | OTEL | 16T1 | 1TSI | SOET | 06L1 | 9S°L1 | 8L'TI N
m wmwmtm ?%?@
elae B@ g Loie | svie | oviz | suel | voel | wze | wie | osse | erze | goer | M09 %01
SToopco (d .05£@
— S Y o —
S oBnn 08 pie | sz | eze | so1 | o9n | sez | ser | ooe | wr | ege | MOOU
4 ~cloox VN
S o680 I o/C8'd /T8 | I8/bL | LL/ES | 8L/€8 | SL/18 | --/8°18 | LL/18 | 18/S8 | 08/s8 | Li/€8 | Ispwomg
W1 4= Q) ) n
QO N ®©] - g SnMpoN
F 6oV 5 12 wmm g 98¢ 81¢ L1¥ Oy e [44s L¥S £58 6L 00L %08
— N — O o Wﬂ.,—d.muoz
N O O gl — - <
WSS LRl of 8OIT | 6SL | TLIT | 6TIT | €49 | ¥Thl | 9LIL | ¥9LT | 96L1 | 8tbl %001
F9EICE &b g 8ST 661 syl | pST | vz | 9U €ST | 101 | %01 | 0T | uoneSuojay,
QRN E G JY8ce | L10T | 81T | 6907 | 9LL1 | 6881 | 7z91 | 16L1 | L£81 [ 8z91 | (1sd)sqsuay
3N, 2O0=0XxT ssnradoid [ed1sAyd
c — © ) IpIX0Iod
Zoiporcg_ 1 I S N2 N 2N N S N 0 O I 2AmOY
S¢ ESyogUc ¢ 'l £ € g1 3 $'1 3 3 g1 dvod
am_mm Sm.m.m Yoelg
2F FE23°-- - - - - 01 5T ST st sz uoqIe)
o%o|. ST dEST ST ST ST ST ST - - - - 066N
G 00T= © 90F | <001 001 001 001 001 001 001 001 001 001 V 1WA[0od
IO SKAC F 6l 81 L1 91 S1 A €1 41 11 01 adureg
ECLBoeGenoo
QIqe
85385388 bl

34



10

parts per 100 parts of the perfluoropol yner of
Tecospheres ES. The sanples were cured at 350 F for

wa Boogioorsodrhe post-cure gas for a 24 hour post BCT/@SBNS/010423
550 F was al so varied in sone of the Sanples. The
conpression set of 214 o- Ekﬂ. qp the physi cal

propertles as described in wer e neasur ed
89]d anethssHxahld further Mo@nﬁnb@aﬁwlesm 339 WA prepared for evaluation
2005/097890 PCT/ US2005/ 010423 Ln CD,in ~ Mr OM

of the cpreggceleration affgghiofp fpergrgdeydn these tormylagiaps, ‘theysame pPIYIRENAS

T

Exaﬂﬁ)lé\ll (ﬂlé)ad‘tive Merox;der fExalhdbleM and silita0\In addilioryy/ thﬂaﬁpledncluded 5
C) o~' nm N~~M \ 10 )fh s)
parté aex 100@arts®f @G’ rsuflyoropsymer of Tesosp @e%\Eg samples werg ched at

350NF ﬁ)r I%nbrbw 1}\2 %?\Ie yas f3r %'25' h)ou%&'t M09t 390° FwasalQ0Pied in some

of the Samples The compression set of 214 o-rings and the physical properties as described in

Example 1 were measured and are set forth in Table 5 below.
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rd o .boco0oOo00c==knc>", oci o Mo Mo O
OO0OUOti Qo Oo OMMUCQC U .f.. UIl-. U.t." vl
WO 2005497880 O O c 0 0 0 0 0 0 0 O 36 WD 2005/ 0978O0US2005/010423
PCT/ US2005/ 010423 100901 It will be appreciated by
ose tsRied GhNE gRShA @HAtheb Codl@Bendade to the
[00?(ﬂe It%hlcﬁe%gﬁfeela&ﬁ?gﬁ%%seeéngbove W t hout %jﬁetpart i ng
embodamerithdesoribathtionw erthpwalepatiog fom the pe inyeptiygconcept thereof. Itis

unde oo etRgne HBs O et R B SRy G PPl elBidiments disclosed,
but 11115 hﬁedd&l e hl%dmé‘dt%nsmd'hﬁ teapirtaad Wlotph ofitHelpeesent invention as
spirit and scope of the present Invention as 5 defined
defimydbhquppem@dd:leal ms. 37 WD 2005/ 097890
PCT/ US2005/ 010423 CLAIMS We claim 1. A
fluoroel astoneric conposition conprising: (a) at |east
one curabl e fluoropolynmer conprising at |east one
functional 5 group for crosslinking the
fluoropolymer; (b) a curative capable of crosslinking
the at | east one fluoropolyner selected fromthe
group consisting of functionalized bi phenyl - based
conmpounds, conpounds according to fornula (1): NR2
(1) Y-Cj NHR 10 wherein Y is selected fromthe
group consisting of substituted al kyl, al koxy, aryl,
aral kyl or aral koxy groups of from1l to about 22
carbon atons; substituted or unsubstituted hal ogenated
al kyl, al koxy, aryl, aral kyl or aral koxy groups of
fromabout 1 to about 22 carbon atons, and
per fl uoroal kyl, perfluoroal koxy, perfluoroaryl,
perfl uoroaral kyl or perfluoroaral koxy groups of 1
from1l to about 22 carbon atons; and R is hydrogen;
substituted or unsubstituted lower alkyl 2 1 15 or
al koxy groups of from1l to about 6 carbon atons; and
an amno group; and Ris R or

37



10

15

20

hydr oxyl, conmpounds according to forrmula (I1): ~
RINN NR (I'l') -D -C RZHN NHR2 wherein D is sel ected
wo pasi091820 gr oup consi sting of unsubstituted orPCT/US2005/010423
substituted hal ogenated al kyl, al koxy, "aryl, aralkyl
or aral koxy groups having fromabout 1 to about 22
carbon atons; 20 and perfpﬂl&l kyl , perfl uoroal koxy,
Wepfarfl uoroaryl, perfluoroaral kyl or perfluoroal koxy
§ gﬂ'ps of froml to about 22 carbon atons; and R and
R2 jar e eagloiosleonree nbmposittdnaigdising: be  hydr ogen;
substituted or_ unsubstitut | ower al kyl or. al

d kox .
groups of frd@ at least ensqyrable LugraRplymer OmPTisig aé??%‘rﬂ“ﬁcfuncuonal
ggg : [ i hereof; and 38 WD 2005/ 097890

gro y%@fg%}%%ﬁﬁ)g%ﬁ% | east one cure accel erator
conpri si ng a (ppa oxatie: capabld@ hEcrosshipkis theon leastonediiungonadymer
claim1, wherein the fluoropol [.,is :
sl AT I Sy s B (EOHR LA Biphsy s sgpmpounds, compounds
acc(tn%h{gqt)'fb‘x%lﬂgflbwl ene, a perfluoroal kylvinyl ether and
at ["east one curesite nonomer, wherein the at |east
one functional” group for 5NRPosslinking the
fluoropolyner is |ocated #h the at | east one curesite
nmononer. 3. The copposi¥fon according to claim2, ()
wherein the perfl ugﬁﬁg ymer conprises two curesite
nononers and the at | east one functional group is a
cyano group, and wherein NHR1ano group is located on

. each of the two curesite nononers. 4. The conposition
wh@6i®oY ¢ tkcted fednatha gdoupMuasieting afivebaituted elkglyaboiky aryl, aralkyl or

nmononers 10 has a_ primary cyano gr.ou nd th he
aralkgx e gioups ppfedrio RRutZ2<atbgn oS g%}’éH@‘%r% l}‘a.s“‘e%sg%“ﬁﬁfeha‘ogenated
0 | ] ' i { €tdaBdue22 YirBbh ¥®ms, and
alkﬁéﬂgﬁé”%}ngr%r?lgﬁg{%&elgmg}ggirrs)!rl]%ndﬂf%%na?ebg conpound. 6. The
perfroorpaiki’k, penfluamathody regrileoredryl, perfluomshratiail ar perduerpprailioxy groups of
IS 2,2-bis[3-am no- 4-hydyoxyphenyl ]
fromaxefabo@roaantoms; and .R ThRydrogamo subisiimredag amsutistigitedolower alkyl
claimb5, wherein the functionalized bi phenyl - based

curative is a conpound according to fornmula (111); Z,
or alkoxy\groggs of from 1 to about 6 carbon atoms; and an amino group; and R isR or

hydroxyl, compounds according to formula (II):

R'N NR'
\C——D———C// {0
il N\ e
R’HN NHR

wherein D is selected from the group consisting of unsubstituted or substituted halogenated
alkyl, alkoxy, aryl, aralkyl or aralkoxy groups having from about 1 to about 22 carbon atoms;

and perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl or perfluoroalkoxy groups
1 2 .
of from 1 to about 22 carbon atoms; and R and R are each independently selected to be

hydrogen; substituted or unsubstituted lower alkyl or alkoxy groups of from 1 to about 6 carbon

atoms and an amino group, and combinations thereof; and
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A_RBRRAA((IIlI) Lr ZNH2 whereinr is 0 or 1; R3
and R4 are each independently selected fromthe group
wa@oosiostspmg of a carbon atom 20 substitut ed PETUS2005/010423
unsubstituted and branched and strai ght chain carbon
groups of fremaaRastiond chik acé@%@r@&n?@i@{ﬁr%ﬁﬂ&
sel ected from'the group consisting of alkyl groups,
hal2ogendthe domphsitiorBE&cWOin0031a9 g 9hepurhedrowpolynes 53

roups, and .perfluorinated al ra each whi.ch .
pertfcBpLyme " Fomees f PR o e Bl eEE g RelugaiGHiny
ethe@hAdht 18R BneZcurSsite RELRRAIRE Sitterdin SRl 8 fdagithnk TaHbtioha g6 upfor

consi sting of an am no, mercapto, sulfhydryl, or

crossiaring e fporwplynsr énlonatad pr thertlepe e ArIcHitespRamesd t o
be .f or a (IV)... NH2 (4 Ol A; ' :
ndependinerrbiiatieain il Mg AIRE RN Ordgbiymer comprises

twofcfesitd mohdndrs add tHel® [dakteone drtibnal ebupris ulegdriot gtbows) anddherein a
substituted and branched and straight chain

cyapmgiesp isdaeiet! ¢t eashof thegwatereshitamendiBergct ed from group

consi st . hal-0g . 3 1%”(%‘ :

pelrrh?l uor@glcg{‘ﬁpg&dﬁ%%%csclagc#&r @%&1 lijchf thE%Ié)nu? 2 ﬂc‘:%\? rgsﬁte MONOMELS
has atpéifry eaab gedupwind ciie ghetmpsesitayhobemernrtias arsa@indaryloyasd group.

| east one oxygen atom wherein when r jis 0 and. 'i:us .

a car bork hgtcgmpogpolp according,to 1mJ1, re @ﬁ cprative jsfpe nctionalized
binHeRVRYsEq § §. The conposition according to claiml,
lp\ﬁﬂg{rﬂgﬂsn t%r}e@%ulﬂlrative is a conpound 15 according to ]

f orerul a Thie)covpdsitisn s@ostingth dlaimm, wheregn theguradine 1ss2,2-his(3-amino-

0 erfl oogt anam di ne, hept af | uor obut yryl am di ne,
4'”5%??%&’??1“&%@2‘?“ PYPPIE8P et hyl benzani doxi ne,

trif | uorprRLAPSHBE BRI A0 dEm B RMherditherfesctianglized biphenyl-

conbi nations thereof. 9. The conposition according to
based qayrative is ppeppeundiaseorgimgd fdauiaIdy| ect ed from the

group consi sting of 7

2,5-dinmethyl-2,5-di(t-butyl pervy) hexyne- 3,

2,5-dinmethyl-2,5- di(t 20 buty oxy) hexane, di cunyl
per oxi de, di benzoyl peroxide, qgﬁbenzoate,
a,a -bis(t- butyl peroxy-diis nze ég, di[1l

ar bonate, and

bu

3-di net hyl - 3- (t - but yl per pxy) -
f l I
A— R® R A (1II)
/ — R ¥
=
z \é\

whereinris O or 1;
4 . .
R3 and R " are each independently selected from the group consisting of a carbon atom;

substituted and unsubstituted and branched and straight chain carbon groups of from about 2 to

about 22 carbon atoms selected from the group consisting of alkyl groups, halogenated alkyl

39



10

15

20

25

conbi nations thereof. 10. The conposition according to
claim1, further conprising a colorant. 11. The

W@ o00p0%i8be on according to claim10, wherein theCT/US2005/010423
colorant is selected fromthe 25 group consisting of

grofiphl, BAE pérd aoasute doging igRiupdazatiosshich BEbAPS Ma@ e snterrupted by at least
peryl enes, isoindolinones, isoindolines and

onecXyBemaibingns t hereof. 12. The conposition according to

cl aj L, . i lor apt. | L i 4

0 00 o B SEsERREh 215 s AL B no. iltcapr,
sulfgasl, o avdrogyltdieusur e of a fl uoroel astoneric

composi t1on which conpri ses fl(Oi) at | east one

f 1 uench g ot Wpdenendanplyselested fokestorapla (NDhct i onal group for

crosslinking the fluoropojymger and (ii) a

functionalized bip A\based” curative capabl e of

curing the at |east oné&\fluoropolymer, the I%t hod

conpri sing provi gto e quoroeIastonerfc

conposition 5 at | &ast e cure accel erator conprising

a peroxide. 14. The nmettHiod according to claim13,

wherein the fluoroel astoneric conposition is a

per f | uoroel astoneri c conposition. 15. A
Orggﬁﬁroelastoneric conposi tion conprising: (a) at |east

one curabl e fluoropolyner conprising at | east one 10 -

f unech dnialindgpendenfiy seletakfdm mlhd grgup tesisting pbfoohylagiV); a fluorine

b curative c bl e qof ossl i,nki,ng .t he at | east
atofp iy itd el osutied cadbRRtini B Mapbir Bl e ged erovps
whith afd i@t gR4p RbRNERAY lof PRSEHale fd |, ARSIyl groups
according to f%rnﬁla (|3“:¥ NF€2_§ ) gé\](ﬁc rNhEllg 15IH\%/nereiny srotp
of fiomd te ebai 28 garbpn piontsecash obipy pupsimry befinterypte by tag gast one
al kyl, al koxy, aryl, aralkyl or aral koxy groups of
oxyigew atomn; whergmwhepPisdanddh 1arcatbon sighs @t keastede of J and each A is not
unsubstituted hal ogenated al kyl, al koxy, aryl,
formplal(KY). or aral koxy groups of from about 1 to about 22

fh. | .k .f | Kk
g:{ 'IoBor Ooercfﬂr}p%glgilpg Ficecrorcﬁulilg {aqoi}z)i/llny ld’w Fsagep }h%ocru?aﬂlve?{% )C&mpound

uor oa r uor oaral

acc@fdiigas fofmuld (19 adlistseleatb® fomARe gRP @Bnsidtidgtf parfhoRldcBnamidine,
hydr oo%gn; substituted or unsubstituted | ower alkyl 20
hepgsiflugrabyiyylgmeding benzapyging. (trifigorgmsthy lbenzamigHmss ons;

AT R, B S e

9. The composition according to claim 1, wherein the peroxide is selected from the
group consisting of 2,5-dimethyl-2,5-di(t-butylperoxy)hexyne-3, 2,5-dimethyl-2,5- di(t-
butylperoxy)hexane, dicumyl peroxide, dibenzoyl peroxide, t-butyl perbenzoate, a,a'-bis(t-
butylperoxy-diisopropylbenzene), di[1, 3-dimethyl-3-(t-butylperoxy)-butyl] carbonate, and
combinations thereof.

10.  The composition according to claim 1, further comprising a colorant.

11.  The composition according to claim 10, wherein the colorant is selected from the
group consisting of quinacridones, benzimidazalones, indanthrones, perylenes, isoindolinones,

isoindolines and combinations thereof.

12.  The composition according to claim 11, wherein the colorant is a quinacridone.
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CDC (Il) R2HN NHR2 wherein Dis selected fromthe
group consisting of unsubstituted or substituted
whadosgemsat ed al kyl, al koxy, aryl, aral kyl or PeBUKD®N§010423
groups having fromabout 1 to about 22 carbon atons;
25 ddd pek fethodder dep¢leratipe thel auor ofad fhunxgglastomeric composition which

erflu | rfluoroaral k per f.| uor oal koxy
ool ) onsBtnd it sen e S PB buns S0 o qrosstinking
thé ﬂu@ﬁ@&&n@?arﬁﬁ(ﬁ@@ﬂilr@h@ﬁﬁhze@Bﬁ)h&ﬁJbgseB?eu?eﬁﬁe R&Sdble of urmg the at
i ndependent|ly selected to be hydrogen; substitut &
leashenmBudrepaligen, metb@d@qmmrsm mgwyhngrt@ ﬂpsﬂ\mﬂotﬂa&mmérlc composition
at ie%s ao%% Elre acgeﬁ%rﬁ%r a%lprq%ﬂ%a Pgljox m no group, and

1ons "l east two cure
accal4er atThk SnethdtRicedrididght cfim 182G herbMQhé& BliSroelastomeric composition is
accelerators., 5 conprise at | east one per oxi de. 16.
apFH@“E@ﬂﬁ%@P?WQﬁP"&@@@@H1ng to claim15, wherein the at
Liﬁi‘?s?”% RESBLHEmE S cifipSfititohipAifinghe 9 ouP
2, 5-di met hyI 23)5- dia( lead ohy bipableXpfopslyneer 3omariSing at least one
dlnetg% 2,5- di(t-butyl peroxy)hexane, dicunyl
ﬁmﬁ@PB%l @W’@WB%ﬁQB§F%ﬁB?QRW@EOYF@butyI perbenzoate

a, a' -bis(t-buiyl pe

3-di net hyl - p? bu%s %@?%5@?@k33¥t ﬂﬁ?ﬂgér g%%%bneﬂamopdynwr-
selegnd frnmt the gsoup ltenewing of Tuncﬁbaalized‘bqrheﬂyl{hasm{pdum@, teémpounds
aax>$ mT Egln the fluoropolyner is a

P 959 afer whi ch conprises a pol ymer of

tetrafluoroethylene, a perfN#proalkylvinyl et her and

two curesite nononers, | east one functiona

group for crosslinking t fl uoropol ynmer is Iocateﬂ

on each of the curésite nononers, the at |east one )

functional group is 15 ascyano group, and the cyano

group is | ocated on each the two curesite nononers.

18. The conposition accordiMgRio claim 15, wherein the
wheriRY 1Y SeléSedfrdm theSgrbdp c&fﬁs‘ﬁ‘ﬂ oft sUbEFRRAY: a@lgﬁ n%i«lx aryl, aralkyl or

hexaf | uor opr opane. % he co 03|t|on accor 3 3"
aralijoxly lﬁ%s Of\ﬁemei o atbhet maabomaéoms, sabstivutpd onahsubstituted halogenated

and | sa

UGE EREALIRG, elfL e efPeblrdRaRtiTie obSTs2 Srbon aoms, and

perﬂebltoaﬂdyu @Eﬁhﬂ@tc}bﬂkdx@[@diﬂﬂ&om@ﬁ l})éﬁmo%ﬁzﬂkyl or perfluoroaralkoxy groups of
trlfluoronethylbenzan1dox ne

frofl 1 4 a&eﬁpzﬁeéa?wdt

thereof. 20. A rrte\(l;lﬁg%ﬂ or ac ?Igg P%glqp eglf:lbn%gsnrmed lower alkyl

fluoroelastonerlc conp03|t|on conprising (i) at |east

or alkexf growpsayfdtomrito sup6 icaibog atvins; Bedbdn Afio fordit bAIRM is R or
group for crosslinking the quoroponner and (ii) a

hydrosig | dopitubdestcbidpizat HorRamgd).cur ati ve capabl e of 25
curing the at |east one fl uoropol yner, the nethod
conpri si nghgrovi di ng to WRE fl uoroel astoneric

conposition | east twﬁ cure accelerators conpr|5|ng
at | east one D-ge-C (D
R’HN NHR?

wherein D is selected from the group consisting of unsubstituted or substituted halogenated
alkyl, alkoxy, aryl, aralkyl or aralkoxy groups having from about 1 to about 22 carbon atoms;
and perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl or perfluoroalkoxy groups
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21. The nethod according to claim?20, wherein the
fluoroel astoneric conposition is a
w@eaoslogmspoel ast omeri ¢ conposition whi ch conpriBEeEUS2005/010423
pol ynmer of tetrafluoroethylene, a perfluoroalkyl vinyl
ether and two curesite nonpbnersz the at |east one
of framdttp abauit 24 carbpn plomsamddk oard R nriesgch Wderendentbypsiegied to be
is located on each of the curesite nonomers, the at
hydregest substtuted 2r WS IG8Q QlISTCH! ﬂ@@mb@am;f@)m 1 to about 6 carbon

functional oup cyano grou nd the cyano group
atorng ap %‘bf“@’d‘oéﬁo‘ﬁ’aﬂf; ?ﬂ“ml?‘ﬁ%'of‘ eEel?E e@? nonomers. 22.

A per fl uey A9tABLRIEIrE ScceRIRGS] WhQEn BRMAINdaST @ cub@dcclerators

| east one’ curabl e perfluoropol yner conprising at | east
comynise ablefsinoe pewaidegr oup for crosslinking the

perfl uoropol yner; (b) a functionalized bi phenyl - based

cur K. i veTleagalpositioh acuording ta dl@mat S, whesst theatleast one peroxide is
per f uoropol and

R T S AR s M g BT S e
dmﬁﬁfy@ haj. ﬂﬁt—B&yﬁJeﬁJxP)}%%anef gichigr pé%@bff@é 'dﬂieﬂgoﬁ p@x%lxﬁfeaﬁﬁutyl

frée of 10 metallic el énments is sel’'ected from
perbdxeoge,aqu-h:s{hbutgtpﬁmgy@ﬁlsquppbdbemzdmn)gb[1 3-dimethyl-3-(t-butylperoxy)-
th ones, perylenes,

d
but}tf)li ha%a[q?ﬁ‘?iin "iﬁaﬁé)iplﬁ f9%kes, and conbi nations

t hereof . Tl?e%omBaﬁm@ﬁ BERRSdihg QClAGE DT, hhegkin ﬂle(ﬂu%tdﬁogﬁner isa
wherein the peroxide is sel ected from the g H
per@ugrepalymagywhich comprises a polymer of tetrafluoroethylene, a perfluoroalkylvinyl

cod G TR oy AR o e

fluqrepdaixineieis latiatzdvn@yth pithexurdsite rheruuteys, tigeat mestzmmt ﬁanctlonal group is

a,a -bis Iperox i i sqpropyl bepnzene

a cyghgiEHBIPYI B¢ CYarB oIS SR PR 3 Ba B R Sle rgoppmers.
congy. natT}&ért%rdaa@ih@%eco?én H@alﬁpm’%&él@ﬂme%ﬁfh@iﬂlg'15‘232-‘1)9;[3 amino-
claim 22, wherein the per% | uoropol'yner conprises a

4-hpdoyypheny] hewfluaoprpenet hyI ene, a perfluoroal kyl vi nyl
eth a two cur.esite 0
fun@:’i oﬁe Cé)m O§iti il accor olISl PD {Ss,t‘vﬁxe& ﬁ)ﬁlchga?lgfgé ep(,eompound

acciglilgaodbehlo(1) atbeReloéted Romatie gﬁdub eommW©erﬂmm®Mmldlne
| east one functlonal group .i.S a cyano group,. and the
hep&%}ﬁw ugfmgﬁlcllge PerzarBding iriduerAmsthy{bsaZanigoxiiicesi t e

mﬂgg %ﬁmﬁh&lﬁgmomb@fgm?m%ﬁg to claim 22,

curative i1s 2 3-am no-
4- h@ﬁdr oxzy }rxtaequdl fpr imthdtmg tiepruopafeflugtbelastioméricresrhpaition

o for ac eI gitt Aé]gﬁ]&o 358?.0%3{181555%51 hgee %%ttic()) mFgrOup for

croéaﬁmahg %eomra(;smymé}%u M8) AuntESRlizQN8phdhyEbised @hraao@eupable of

for crosslinking the perfluoropolyner and (ii)
curifg gt atdenst onecitononsienss, this anetlapdeaomprising preyidini do 616 fluoroelastomeric

composition at least two cure accelerators comprising at least one peroxide.

21.  The method according to claim .20, wherein the fluoroelastomeric composition is
a pefﬂuoroe]astomeric composition which comprises a polymer of tetrafluoroethylene, a
perfluoroalkylvinyl ether and two curesite monomers, the at least one functional group for

crosslinking the fluoropolymer is located on each of the curesite monomers, the at least one
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curing the at | east one perfluoropolynmer, the nethod
conprising providing to the perfluoroelastoneric

W@ o00p0%i8be on at | east one cure accel erator CcONPECT/BEI0G5/610423
per oxi de. 30 28. An adhesive fluoroel astoneric

furk 660 $idipds a cFAIBIREbS, BAd the@yardt grb@Rislloqand dhadibethe two curesite
fl uoropol ymer conprising at |east one functional

mogp@gEs. f or crosslinking the fluoropolynmer; 43 WO

20094 097500, FETLUSROREH Q047 hkophiife! | onal | zed

bi phenyl - base cura I've Ca rosslinking the

at Ieast one {d)uor sifledsy om curabbelpdréporapelghmer eothprivingC4t least one

is free of netallic elenments. 29. The adhesive
funrcrl%afl@écrlmsfpbweﬁheklesmrﬂwﬁp%@% ding to claim 28,

further 5 C(r)n(:‘gljr | S} RfhcfibhdliGad blgg%nggggse@g{?ﬁﬁb gapablf 80f curing the at

fluoroel asto i c conposition |ngtoca|m
leagtvene grertluolepolyfrherparalpol ymer is a perfl uor opol yrrer whi ch

conprises a pol yner of tetrafl uor oet h Iene
per f | uor oal ky&bl nyft leAshene giiga ra&?fr &W‘é‘“ﬁtﬁ‘ﬁ’ﬁf@‘l‘%ﬂ

theogt | ggs onﬁﬁ@ltfdﬁ%%rﬁgxgl to 8faftH B2 BFtherCoRpeising kil daﬁ)rant free of

the fluoropolyner is on each of the curesit
metadinoctemsnts whechas sdledst fromdhe grofip patsistingbf gmn@qmldpaesa

R T R T M i T -

thep®ff | uor oel ast omeric conposition according to claim
28, further conprising a cure_accelerator selected
f r oAt he The exmppassioiaseqrdipede claim 2gevlstrindhe perexide jsyselected from

oSO S O S oS b o o
butgipesaxydeixtinet, didumlyk ydroxide kdidanzod pgtaxider abityl p@benzoate a,a'-bis(t-
b e sBa OB DEEUDs Tt b e U eRar-dushide Baroray kg Catbonate, and

cmﬁgllﬁgmstggr%f, aral kyl or aral koxy groups of from about
to about 22 carbon atonms, and 20 perfluoroal kyl,

per 25.uor dhe¢ m@omtmraﬁ:cqxdmac ylalm Bérwharein dlagr Iaﬂrﬂwromlymer
corggrrlsgel a9 %En?(% %t%ﬂ%g %lea? & d)er uro(r)cgn lg{lwpﬁ)[aek%}ger ang %wo curesite
mohﬂﬁlebﬂhlefatﬂe@:d oheWeictiahdt }gkoup for crosslmkmg the perfluoropolymer is located on
each of the curesite monomers, the at least one functional group is a cyano group, and the cyano
group is located on each of the two curesite monomers.

26.  The composition according to claim 22, wherein the curative is 2,2-bis[3-amino-
4-hydroxyphenyl] hexafluoropropane.

27. A method for accelerating the cure of a perfluoroelastomeric composition
comprising (i) at least one perfluoropolymer having at least one functional group for
crosslinking the perfluoropolymer and (ii) a functionalized biphenyl-based curative capable of
curing the at least one perfluoropolymer, the method comprising providing to the
perfluoroelastomeric composition at least one cure accelerator comprising a peroxide.

28.  Anadhesive fluoroelastomeric composition, comprising:

(a) at least one curable fluoropolymer comprising at least one

functional group for crosslinking the fluoropolymer;
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2 1 or alkoxy groups of froml to about 6 carbon

atons; and an am no group; and Ris R or hydroxyl,
wa@pahsoyebur es and comnbi nations thereof; (iii) PONDS208610423

according to formula (11): 44 WO 2005/ 097890

PCT/ US2005/ 0623 a fimdNotiRized biphedylldbhsed@ubdtive/capBRBY crosslinking

NHR2 wherein Dis selected fromthe group consisting
the afleash somBuoropalpgeropndubst i t ut ed hal ogenated al kyl

al koxy, aryl, .aral [ l. hayi from

about 1 to aégbt QEX@Q%%Sthﬁg§é¥°9§§%8%é?$¥%g$oa|ky|,

perZd. uortirlddhesyve fddldsniicyomppsitibn acbatngidkolhinD18, further
per f | ugr oal koxy groups 5 of froml to about 22 carbon
comprishg;siligdd R and R2 are each independent |y sel ect ed

tofe  Mpdragate iﬁ}ﬂ)pocetlz{s{o e?ﬁi. B Uﬁﬁ&pgéc'o}dﬁgfg) é]@ﬂﬂe’f& wherein the

al kyl or al koxy groups o rom T to about car bon
flucadmrigmerisla perflantopolygred uhichanthpeiossia pudgrhans téttedlueafethylene, a

2. fhod of formng an article conprising a.

perﬁ?wa%%g‘?% Sherrang Sueieresits monomars the %T%a? ane fipclionak argep for
crossfifiBhg ﬁier}gior%&l)ﬁﬁe)r i BEREA6n Each! MR ARLE H{B%Bh%rs?Lh%fa9 {43t one

froma fluoroelastoneric conposition, wherein e
fundtionel grelimistacnyena grouprapd thet dyeno gompis lsegedion bashsif thortavo curesite

curable fluoropolyner conprising at |east one
moRAMA?i onal group for crosslinking the fluoropol yner, a

functionalized. bi phenyl -based, curative capahl e of |
cro¥sl i ﬁﬁaeﬁéﬁ%‘fé P&f‘?‘}oé%“é%S‘%Wé‘quOHE’P@BBP 9%&3%%015“ 28, further
confpisRizdturd 4R8eRlor FLAL fere(h@Fﬁﬂf)%bns}s%in&Q} provi di ng
the preformto a netallic part defining a groove, such
that the preform i(g poiokidess t he groove and contacts a
surface of the ne %I lic Ba%st an .tqefmet ?I Mic surface
is free of bondi n&“acé)ﬂg)é’l\} -ACHHEECT "UBPYY Y g heat and
pressure to the preformtoygare the preformand to
forman article conpri s% a fluoroel astoner bonded
directly to the netallig part. 20 33. The net hod a
according to clai M32;Cwherein the article is a sl |t)
val ve conprising a flusyoelastoneric slit val ve seal
and a netallic body. 34. met hod according to claim

32, further conprising sa B‘Iasting the groove in

the_netal li art and cl eanj ng .t he .sand bl ast ed groove
wheﬁeplp(yrisls egtf:ciggl(nbtiue; group cons?sting%f substituted alkyl, alkoxy, gry , aralkyl or

aralkoxy groups of from 1 to about 22 carbon atoms; substituted or unsubstituted halogenated

alkyl, alkoxy, aryl, aralkyl or aralkoxy groups of from about 1 to about 22 carbon atoms, and
perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl or perfluoroaralkoxy groups of

1
from 1 to about 22 carbon atoms; and R is hydrogen; substituted or unsubstituted lower alkyl

or alkoxy groups of from 1 to about 6 carbon atoms; and an amino group; and R isR or
hydroxyl, and mixtures and combinations thereof;

(ii1) compounds according to formula (II):
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35. The nethod according to claim 32, further

conprising preheating the netallic 25 part prior to
waeb@p/o9tsyo 36. The net hod according to cl ai m 32¢T/US2005/010423

wherein step (c) further conprises placing the

preform and ne lic part inpg!mold and | oading the

nold in a heate ress. 45 2005/ 097890 .

PCT/ US2005/ 010423 CSZhDIhe t hod according to claim (II)

36, further conpr/sing appl i ng vacuumto the nold.

38. The nethoﬁz cording to j2m 32, further

conprising step (d) post-curing the article. 5 39.

Th t hod ing to clai in the .
B RS e oo S B paR S L sOBip blogenated
alkpp bmey,nagﬁ, gl Bdrl Ok S8t SibRNRAving 8K Abou 1 @Rhtedt ¥2 Bitbon atoms;

et her a two curesite npnoners, the at | east one

and ppsfluorealkyl, gerfugroallpxys pexbioraskylneerfltrroartikyberaysaflyorealkoxy groups
is | ocated on each of the Puresbte nononers, the at

of freadttoabeutl2Qraibon avimsyamlR aad Ra atycaol irglependentBngldcted to be
cyano group is located on each of the two curesite

hy dFo@sBabStituldd ot Ansudsfituta SRSk TR hlk6x £ SIIRPSH @R 1 to about 6 carbon
conprising: (i) 100 parts by weight of at |east one

atogg @ pe amingoFroys Rydreembinations shemeplat | east  one

functional group for crosslinking the fluoropol yner;

(i i ¥2.abostmahad efdombiogan adicteamonprisingwdiupntelasgrmer®onded to a
nw&@rts bg}meigh of the at |least one curable

or0h By REPOLTO P StH8AL i ve capabl e of crossl i nking

the at |east @pe foHAmeRGWFRIastohRrRPr&Bie Grohd PMdrb&astomeric

group consi sting of functionalized biphenyl -based
Corélaﬂ?ﬁmnwé?re@dhﬁgwaglasta@em eRmRPSttPNfCORPLIeS at lepst aureurable

. i 4

oty M LGB 0l G R D i

functionatizel kipkenybasag surafivd ¢apabld of aroadbimi<ing2Re atde80one fluoropolymer
tons; substituted or unsubstituted hal ogenated 20

anc4 ?rf‘nglgrjef?&f)??etﬂﬁﬁlﬂ?mﬁ?téﬂl kyl or aral koxy groups of

fromabout 1 (I%? alpWNididg (KAFeRPmMab @ Wotal BOPart defining a groove, such
perfluoroal kyl, perfl uoroal koxy, perfluoroaryl,

thatghe prefemoiaveihity the groqyeand cantarss ablbicy oftheumssalli¢ part arshthe metallic
surilac%% t?ett%oolftoagd?i garon.atgms; and R 1 is hydrogen;
Subst r 21

uted or®unsubstrituted | ower alkyl
(©) applying heat and pressure to the preform to cure the preform and

to form an article comprising a fluoroelastomer bonded directly to the metallic part.

33.  The method according to claim 32, wherein the article is a slit valve comprising

a fluoroelastomeric slit valve seal and a metallic body.

34.  The method according to claim 32, further comprising sand blasting the groove
in the metallic part and cleaning the sand blasted groove prior to step (b).

35.  The method according to claim 32, further comprising preheating the metallic
part prior to step (b).

36.  The method according to claim 32, wherein step (c) further comprises placing

the preform and metallic part in a mold and loading the mold in a heated press.
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or al koxy groups of from1l to about 6 carbon atons;
and an amno group; and Ris R or hydroxyl, conpounds
waeasngisog to Fornmula (11): RINN N R C D C (1PQT/UDH05/010423
R2HN NHR2 46 WD 2005/ 097890 PCT/ US2005/ 010423 wherein
D i3y selpgtrdhdd R9b1d0f; ©'cRHA 360RMSther doftriding a[?plymg vacuum to the
unsubstituted or substituted hal ogenat ed
moldl koxy, aryl, aral kyl or aral koxy groups haV| ng from

per uorﬁ’gl 'ﬁ%ﬁ‘ifl‘ acﬁé‘id?’}ag{}g?gaé?’;?nﬁ’ﬁg?rﬁo %g{f,ggﬁ ;ﬂﬁ?B?SY ctiring the

artigler f | uor oal koxy groups of from| to about 22 carbon
atons; and R 1 and R2 are each i ndependently sel ected

to¥e 5 WFF@WCCQ@BQtptclﬂtﬂéézowh@ﬁ@db%ﬂp@rap@&imleblﬁér
perfz?o(gﬁ%ol e awﬁlgﬁ( Xorggxgi)sg?% Bgfyrﬁ‘e? §P?ei‘r n%@or@%ﬁ%lgne Ia%)g{fg%ﬁalkylvinyl

an amn
ethexdd (Wwo 'b\)reﬁQQﬂéno(ﬂaels e a‘lﬂ’@@ﬁ oneGuigivhal diyupfor glvksliking the
100 parts i ght of the at | east one curabl e

ﬂqu‘PRRSYfB%TdF Wéﬁed 6n eagh qfébesffur%wé QPOBYeEN thefat kastgme functional group is
I

o o5 S B gy R8O AR ATt momers

| eadt mﬂunﬂaefaktumenp oémpmtxdxs canprésidg: uor opol ymer

whi ch conpr | ses mer. of tetrafl yoroethyl ene,

per fl uor ggi WS%‘/ gt of atigast P%CIEQ#EQP?TQP H’(‘}ﬁﬁ?’gpmmg at least
onetftfﬁctf%hall 65 fo? El%sélh'l.‘ﬁﬁ{g' tRORbordpAYRef,0r  crosslinking

he fl uoropolymer is located on each of the curesite
rmnorrer s(;l) alboat B th ebett 16 perts lb)uweltghbwallog p@usqoby weight of the at least

onetcﬁ%a%? %;Edé%rral?rdo r%ﬁag alpgpa%%,éolf%?sslﬁxﬁq Ca{he at R8st glﬁuoropolymer

selekted FroRe tha QRO Sis e aTTahdtiofAli 226 Ghehylbat @l @ngjoiBd«} Qompounds
wherein the gerfluoroelastonerlc conposition further

accrdigrtp de@uhdlit 0.1 to about 5 parts by wei ght per
100 parts by weight of the at |east one
perfl uoropol ynmer of a pergXide cure accel erator. 43.
The fl uoroel astoneric Q?ﬁgbsition according to cl ai
40, wherein the cotera is selected fromthe grogg
consi sting of quinacrid&g:s, benzi m dazal ones,
i ndant hrones, 20 peryl enes, isoindolinones,
i soi ndol i nes and conbi nati BAR't hereof . 44. The

whe;r%nlr{%% ef’e‘gteg ?i%{'n t%e %porﬂg%%hglét&gg?%ﬁ?sﬁmtwalf( :kgxs}{no??g,raralkyl or

uor oe

aram@:tmgmups (Sﬂ‘fron@ @m@ﬁbdillt DY carbbr atdfe; mmtateﬁy)r wasubbtdtuted hatogenated
| east one_ perfl uo;n@?ol ymer coE‘Frl sing at | east one
I

alkyl, ke vo Al 2Bl 0T psfkoxy gsaPs Rk frAgy abREt Lito abaulsd2 eon soms, and
pertﬁlﬂr&%ﬁk‘ﬁr g&ﬁli%rgﬁfcoxf gb%luﬂmlh&ﬂ?&eﬁ@ﬂg%r ﬂe@ﬂﬁlﬁ{)ﬁrﬁlkgﬂy groups of

part I'east

from 1 to about 22 carbon atoms; and R is hydrogen; substituted or unsubstituted lower alkyl

2
or alkoxy groups of from 1 to about 6 carbon atoms; and an amino group; and R isR or

hydroxyl, compounds according to Formula (II):

RIN NR!
\\C——D—- c// , D
R*HN NHR?
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one perfluoropolymer of a curative capabl e of
crosslinking the at | east one perfluoropolyner, the

w@ ooanpiseo bei ng sel ected fromthe group consi se¢TgsSmH5/010423
functionalized bi phenyl -based conpounds, conpounds

whee oD N flbcked fF&h e % Rzp]eonsﬁtﬁYg\@ 963 R%AR Qubstituted halogenated
PCT/ US2005/ 010423 C NHR wherein Y is

alkyle plkexdryly watky her agalbw STOVESi @Fiﬂggiom aboybb td aheue?d? carbon atoms;
Kk
A0 Bl AL B s o

unsubstituted hal ogenated 1al kyp, al koxy, ary
of f5pra|1Kdg RbeHt 23 carten aiomyy auhR  @nd rafﬁea%uﬂemen@@mbbwlcteﬂo be
carbon atons, and 5 perfluoroal kyl, perfluoroal koxy,
hydsegeint &dﬁtj@uﬁqﬁl or upeulfstitsoaddawer 4kl ovalkpey grloupy afdfrah |k dx gbout 6 carbon
t o, .about .22 garpon atons; and R is

atoffs 88 Aning, it hd ebRRRRAS BB e hied | over ai kyl 2
1 or al &@yabotf YRS atfut Q%ﬁéﬁs' b&fﬁe@lﬁcﬁéﬁ 169 ﬁ@fslb‘?ﬂve?é}ﬁ@the at least

and an _am no gro ydroxyl , conpounds

Oneef‘eleahl@jﬂn@owym@r ﬁ&téea@u quig: cglixmt fiegpf mel@lltc e(lqu)nts R2HN
meﬁfdrgelg)stgﬁfr% ect %on Y S(im% o ou whereér% glg at least

COﬂSIStIn unsu or Su al’ogen

oneaﬂdﬁyd)polﬁh&axy peﬁTu}bi'opofyn&Hr k\)chWonﬁiiﬁésJ@leylgéerfnétrdetd&glylene a
rom about to about 22 carbon atons;
Pefé%?rpﬁlbwgml RAPPT angleiivol cyessibemeBRRersae least S%Fr fpnctional group for

crot&?ﬁf( Qﬁé)ﬁ‘ﬁcﬁb}g&%rg&r is R&atel ld)ﬁr g@H SE9KY mgés%t% Qﬁonoﬂfergc rtl%rgt feast one

ut 22 carbon at ons,
fun¢troepgrodp it 4 gyase lgemtpeahd the bﬁmo tgycmpog brcated ub saolt oﬁtlwltvm curesite
unsubstituted | ower al kyl or al koxy groups of from1l
mopY4Bout 6 carbon 15 atons and an ami no group, and

condyl, nat TIeNBudrbseétheri Addhpokition agedthg B daih %b@H&reQ the
arts by weight per 100 parts by wei ght of the

perihearpelanpmpat meoscﬁonafvrth@&gmpmﬁé abeiftd). lebpetr ppasts by weight per

1 0035%5]{9 rbg %{e?%)t A BR'P géagt one %Qx‘qu—gn)% 5’2{ :pi’l g Pg %l(l%% tcgllgea !:eqerator

accor
(i \/493 abOrlie ﬂlholoetla’st(abﬂm cotpopidivh Scd@)idm\gtogﬂztmpm V\Zh@ﬁ:m the colorant

T O LN (AT I N —
per:ﬂ@x’iefs%[ fd%ggl&@gﬁp nﬁ%@%lg%ﬁ%mbﬁﬁuamwbm to claim
44.  The fluoroelastomeric composition according to claim 40, further comprising
silica.
45. A perfluoroelastomeric composition, comprising:
(1) 100 parts by weight of at least one perfluoropolymer comprising at least one
functional group for crosslinking the at least one perfluoropolymer;
(ii) about 0.1 to about 10 parts by weight per 100 parts by weight of the at least
one perfluoropolymer of a curative capable of crosslinking the at least one perfluoropolymer,

the curative being selected from the group consisting of functionalized biphenyl-based

compounds, compounds according to formula (I):
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silica and conprising fromabout 0.1 to about 5 parts
by wei ght of the colorant and about 0.5 to about 1
wW@a0058913y0 wei ght of the cure accel erator conprPCI/NG2085/010423
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wherein Y is selected from the group consisting of substituted alkyl, alkoxy, aryl, aralkyl or
aralkoxy groups of from 1 to about 22 carbon atoms; substituted or unsubstituted halogenated
alkyl, alkoxy, aryl, aralkyl or aralkoxy groups of from about 1 to about 22 carbon atoms, and

perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl or perfluoroaralkoxy groups of

1
from 1 to about 22 carbon atoms; and R is hydrogen; substituted or unsubstituted lower alkyl

1

or alkoxy groups of from 1 to about 6 carbon atoms; and an amino group; and R isR or

hydroxyl, compounds according to Formula (II):

R'N NR!
\C—D—-—C// {n
2l N\ e
R’HN NHR

wherein D is selected from the group consisting of unsubstituted or substituted halogenated
alkyl, alkoxy, aryl, aralkyl or aralkoxy groups having from about 1 to about 22 carbon atoms;

and perfluoroalkyl, perfluoroalkoxy, perfluoroaryl, perfluoroaralkyl or perfluoroalkoxy groups
2
of from 1 to about 22 carbon atoms; and R and R are each independently selected to be

hydrogen; substituted or unsubstituted lower alkyl or alkoxy groups of from 1 to about 6 carbon
atoms and an amino group, and combinations thereof; and
(ii1) about 0.1 to about 5 parts by weight per 100 parts by weight of the

perfluoropolymer of at least one cure accelerator comprising a peroxide.

46.  The perfluoroelastomeric composition according to claim 45, further comprising
(iv) about 0.1 to about 20 parts by weight per 100 parts by weight of the perfluoropolymer of a

colorant free of metallic elements

47.  The perfluoroelastomeric composition according to claim 46, further comprising
silica and comprising from about 0.1 to about 5 parts by weight of the colorant and about 0.5 to

about 1 parts by weight of the cure accelerator comprising a peroxide.
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