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WD 2008/ 014119PCT/ US2007/ 073211 SCORCH SAFE

FLUOROPOLYMER COWVPOSI TI ONS TECHNI CAL FI ELD
wahdog/oi41vent i on rel ates to fl uoropol yner conpoBRCT/US2987/073211

wi th am di ne-contai ning curative conpounds, curable

conpositions that resist scorching, and a nmethod for

meki ng 5scorch resistant fluoropol ynmer conpositions.

BACKGROUND FI uor opol yners include, for exanple,

cr oss| SAORCH S OB EEUOROPOENMERGO NP OSI REON S r

guns, and sem -crystalline fluoroplastics.

Fl uor oel astoners generally are tolerant to high

tenperat ures and har sPTECHENI(CAL FERLDr onnents. Thus,

they are 10particul arly useful as seals, gaskets, and

nol dbs ipentisn irclatsy &t fnsopdigmeacenmsjpose dithaneliev-abetdining

t enperatures and/or corrosive chem cals. Such rt .
curgfiy® (REERPYPS HEPL SOBTRSEILPRS ok ErivE sHor i, B g thod Tor making
scorEMSRAANALGopoldRILPERAFRItiRRD pet rol eum i ndustri es,

anong ot hers. Fl'uor oel astoners often include a

cure-site conponent to facilitate cure in the presence

of a cure catal yst. ThBAECKEROUNDf specific cure

catal ysts is often dependent on 15t he_type of

cur E1uorenolyraeky idHfics 7 ﬁé@raalédcrp?ﬁjfm%@e flyqrarladpmsisorspble

. ack .

e R 28 e uP oS B oneraly are
tolerantatb ynsghstepuperageeearal Hayshsahlemadad dnvimnerestss 'hps,.agpeyr are

ur i durj ng thernmal processing of th
perfiChigHg arclul B SECthPd MRS R n e Bitggeposed to
clek iRl eRfidraturcBNd/8aNMBF3Rlchahi @kt Jubk F&ﬂty@f& sl BinttRORItomotive,
by initiating crosslinking too rapid é during therma
chgmigelawedasging tshanengudtor. netospeske.rigdiperolehmdodistiyesofmergothers.
co sition. Thesincrease in vjscosity results in th
undbLTPOrue s PRI FSTEF i< BPerdu G R Its et he
praRémeesaicnf REINVPITERE sclédtiod of spcrifiSturs edtalgtte th dMdntiependent on
weaker initiation strength can prevent scorching, but
therfape aff @wc-sid ermrangnisfncdededdy mf‘efgtwé?ﬁla%n%ﬁ- fepnapfiqngboure

o3 B BR80T B0 g s

arcSIINMARY sclected td ¢nsomeragpecting tinéng thuemni ipeorcssigadfabe t o

it that jnclud Al | havyi
Mup IR P BBImbRT 48 CHADES chSISe PAAPRGHT S mey adversely alfect the
fluBtoe Q@& 1 69 'ﬂ{iﬁétﬂig?rg%é‘snﬁgﬁﬁ% kdFral BinARGmiul giékifcgssing, thereby

cat al yst derived no- a I ne and an
incheasingghavipéaity af the cofmpakioon. The tnorod in viscosity results in the

008/ 014119PCT/ 07/ 073211 . t 4. .Th iti
unf SR SRPE T e hiefe DR EGf PRy reveREr SRERTG Kol apalys
sclBEOE KR vAkerIaRIaiOn SBIn@tH SandréhiidebdninZBd nhdy difLadversely
fluoroel astonmer industry to indicate that the conpound

cifpetpubrequens meading apt Beabyeidalpronssisseneh anedmnressipearsat efrthe

mol & ?t?clg H{lg yogihgu%gfefqte%rgsrsiihﬁiln . for m ng process Wh' le
maintaining 1ts abrlity to cPosslink into a desirable
5finished article. In another aspect, the invention
relates to nethod for inproving the scorch resistance
of a curable conposition, The scorch resistance of the
curabl e conposition is et Qﬁ%%ﬂng m xing a cure

ri ChrarREe BF Toerhan B e Arpofiondtd g Tyompeglymer
havial URepblydRetd ndits! Rridb®@Bbrth MtrbBerAcdddih#@ AR % Mdnomer and a

conposition. The fluoropol ymer conposition includes
cutierpetatyspédrimed fione g mono-amidine and an acid having a pKa value of about -1 to
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units derived froma nitrogen containing cure site

nononer . In an additional aspect, the nethod for
woredostagi1ao f | uor opol yner conposition conpri ses PCY/IB29g7/673211

m xture of a conposition including a fluoropolyner

havi ng i nterpol ynerized units derived froma

ni trogen-contai ning cure site npnonmer and a cure
abaut da Tglleygmpeﬁtlam ipsscpdplly sprely wis durifgrrenyentnplgthermal

[ ol

prJé%Cl c}‘?%?aﬁ\}jsloﬁcgl sgfer 1&3 t@"eﬂ %tg&%%i iPth Lo ﬁ%&(@ela%mng% 218(%11%%’9 t&{hdicate that
thesdoagpionad hiag bmtbxdrmaﬂy pmgessad at dodrvsitamebitempxtatire rar@n@lthroughout

opt.i.onal | eat a t.he. cured xture. .
theidrelf ?IHHP{%\P@GG%rvgv(édﬁ%m‘é}nt“il%}t%%bnh%‘c’ SToss i e T&irablc
finkHEPRkgIOr cured conpositions such as sheets, filns,
hoses, gaskets, and O-rings. The invention is
par {n endtlzar|agpadeshe ianbbtﬁiomr&katesam tictlodgomntirogogthe scorch

re Sh%%i Cg!il ﬁfréﬁﬁ%pﬁ%mg@ OS??%EE%PESSI O?gfeetg{ﬁi)ie Congposulon is

enfdnd@SPRR@ahg at@re\dafilh Berive@Trom a mono-abii@ineMyiAkiidiBe, tris-
conpositions retain the advanta ges of the use of

ampding, og édtracaanid dicrind gn @oiddhaginga rhonoites ef a(beut;l to gbeuti4 with a
ﬂu?ro P ?El;r) eb?r;slelr o?’fﬁ'l}fﬁ%lzolr olgr?lgrto ¢Oo JS}&]tO% nﬁcluées lltlltg]{ Pngrnerlzed
unitil@erﬁ@mﬁfaﬁi & hivrgeR ¥dtithiningl oipy meeﬂomro perties, such

as scorch resistance. The detajls of enbodlnents

of 1hen adsliiional atpesl theduethodfor making :duqrerlymst sespposition

e

cottfi ot hER niRALHOGEcoilsRfhinci ARt JHBM AR Hah
inténpolynichieed haisnderived from a ﬂtrogeﬂ#‘tbntalmng cure site monomer and a cure

2008 éQPCT US2007/ 0732 TAlI LED DESCRI.PTI ON
catiyat "@%?3%% PSR 2o gﬁ‘t SHPEANE RS LG tgfra-amidine
anci h Qs @R NI HKRAAMIRD FlaBE@-PR) YR 4 Z&HpiAD 'tﬁémﬁ&ﬁﬂeV&ﬁlmg the

froma nitfogen-containing cure site noRomer and

shapad enistatalayd pptictlaly boategoatthd yetd nextder.i ved fr om a

nong; am di pe and a avin
" 85 Do AnER S aftchS pAdith b BBl sBiegiRfipositions

sucthod@ rsGet$ a1 Ms Hséd) daskeRy ot Ok, rheiBhtid @pa&RuUNREly desirable

The rubber prop ertY of scorch is essentially defined
forgatigiesevviih gped plivsts proakﬂlﬁ@arsklawmnm@a&m sghhighhtemperatures,

during

wh&iQ %%{ngqraﬁaﬂP%H%Q e@grfgﬁfsgar%ﬁp 0 VltS]h [E"lﬁ%t for i ng

0 pemat hr@@nﬁ@c@mﬂidnﬁkétadn the advagtapdeoffthdra@le off ﬁﬁtircﬁgeﬁ-contalmng

bei ng 10manuf act ured. Scorch characteristics of
curgsEe MoneMgEY (&1¢ -ANtritG SroBp cHIRET %Slwn?rrpéne@cs&% ps the high

t

s Rure O AR RIS, TSR Be 1 Hfsjtons exhibitimproved
pnﬁEﬂKBS%thS$¢M£hmeﬁmamMai|ab|e for processing the

n ven t erature. The an _r
3@% 3?393% %@?IX%@ R Oh e VRS R %‘Eeagﬁhl@?/‘g‘ Iy tHgedegeringion below.
Otl?értf@ﬁuﬂé§ ed%J de, ghed @dv'&hﬁge Jﬁh@ﬁl%ﬁttbncxbﬁllr&cat@ﬁﬂeﬁi fr&% tﬁ’é
conpounded” rubber. Furthernore, the tine required

defcoiptiomendmomdbmdatnes Bdovch in a process at a given
tenperature is nost comonly neasured using the t5
val ue of the Mooney test. The t5 value is the tine
needed for the Mooney value to increase five points.
Since it is required when processing rubber that the
"scorch tinme" be longer than the maxi num heat history
and tine accunulated durlng processing, a conpound
with a longer "scorch tinme", i.e., a Ionger t5is
desi rable. A 20conpound that is considered "scorch
safe" or "scorch resistant”_ps a conpound that can be
used throughout the form ng process, at the given
tenperatures, and still be able to be cross-Iinked
into a useable article. The corresponding t5 val ue
that defines a "scorch safe" conpound may vary from
process to _process as mell ‘as frommaterial to

. o o - I -y g,
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25materials, and anobunts of materials to achieve a
desirabl e scorch safe conpound. Due to their

WO 200a014u& y hi gh viscosities and hi gh speci fi cPCT/US2007/073211
gravities, fluoropolymers are generally processed at
hi gher tenperatures than normally used for other

rubber materials. Typical processing tenperatures

range from about 5 AHJQSWS}FRH’S"(J%M 150 C,

nommal C j ' .

cur aBr fpGaesto BobrRYRRRETa Inchlay b AER: Hher Favine
intérpoynehizedtugts, degiete frall ynitrbgahcantdningwarassilcanghoemougda cure

t5 val.ue in that processing tenperature range. Mst
catphys ﬂh&mufﬁ cajalyy igAgried %ﬁong? BRTBTTAR b AMTTPEEga PK
val@@ oFatb it 11K dpofoul ﬂh@ﬁov%@%hﬂ(%’it% is ?&Qﬁ%@ggﬁﬂsafemﬁng

2008/ 014119PCT/ US2007/ 073211 he pr
convengonal grermalprbecssippl i cabl e i n enhanci ng the scorch

saf e, characteristics of .a curab] e, conposition. The .. ..

S ae e ALEE PR dLb EtofiS e B T RER S b e S tinking
Scéidh QH&HS {vRen &k ﬁﬁ’duir&fbcﬁﬁ .@nmbéédﬁﬁe% c?cﬁssainﬁié'd[ Buist ﬁl_oyé_isfsing, thus

derived froma nonoani di ne, bis-am dine, tris-am dine,

intenferingt wish theifeinmag aneration aid ebsedinl Iy guiningKhe fiagl aeticds being
ma%aggﬁl}red'. I baranout A ML A L LHoY %Peg{aygr%roft%g MRz byPfe
he 1 Toropol ymer copost tion 1 ncl'udés

“sdofdhetimEOWHITR frtptedntdNhd Smd es bivelof vidtanizatibh bogditicular
containing cure site nononer. The cure catal yst ma

tempeadtuieabf-yrepEesgtinibed g3y adlpblp dor Arpgessing Hienmagrial o ali\{x given

teni‘éue%ﬁufeh 91 'Mgdrﬁgl\ﬁ%ggﬂf Letsf. @&Fm ih %%tjﬁ\g i S?ern%lggi D 1646 is often

sequent |y adn XI ng e salt wt uor opol ymer
usglapplosithinenhe lotdrahatacteeisyrcs dfitempouttdcadrdblicdne Fanhatimoe:, the time

(o]0) und nay be 10adm xed in situ wth the )
reqﬂi“gg ?‘H ﬁg? ?H%PO%H&O 8491l N4 RFOPLFE aha BIYFR tEUCE PSS most commonly

meﬁﬁﬁé@hﬁné’fhe% fahd HGna M&%f besB athe (COMRORd e nCAHe8 for the
Catal yst™ The cure catal yst of the present 1nvention

Macsicy valoedd matcaemfiaf pants afindi ntas cappodi mlica pobcassingoiubber that the

~Wth.a, cifi characteristi,cs. The conbi nati .
e TSRt e R G Sipngn RO lbring
prdckisdigd RRbYFBIS WAN b MehgeNt RERAI IR | 2 e4lIdhBbt § idREIrMae A
froma nitrogen containing cure site nononer enable
compeinshibet 18 peusigredpseetel safagobTscolsh resaiipus istd esmepound that can be

T |yst i - ami di pe.
oA T e R JE P, TR g e
cro8-liakyd iafo 4 kaklc attivl@dThd doprespei@iny 1 ahlu ftit OEfineae scorch safe”

t han one am di ne 20and/or am dine salt can be used..
cOPpRUTSTAHY YATY ATORHPIOS Y PINECSSa oV s tTqsh BRetsyighioymaterial. Thus

B e FRL AN a8t rE Bl pocsig Tngicions.
mahanalngnd meogenef mhtefiols nw hehideW dedirablé sedrth safé compduad. X

RE NGO NI TR, R T
arcBld¥ally BdeRENH at RiGHEr te@b&8Fu¥ds than normally used for other rubber
materials. Typical processing temperatures range from about 50 °C to as high as about
150 °C, nominally 100 °C. For purposes of the invention, a curable fluoropolymer
compound to be considered “scorch safe”, generally it should have a long enough ts value
in that processing temperature range. Most preferably, a ts value of greater than 10

minutes at 80 °C to 110 °C could be considered “scorch safe”.

-3-



10

15

20

25

or al kenylaryl group, Y is a bond or a |inking group,

Zis Hor a noiety according to Fornula I, which may
wheoosletisane or different than X, and n i s an PEI/E§MN7/073211

froml to 3. In addition, the am di ne-contai ni ng

curative can conprise a salt of an XYZn material or

the precursors of a salt of an XYZn material can be

pr oV i@ BEFseE pryoatian yaybeapplicakioxip gpancingghe scorch safe

2
o SR ST B fAr s e e e Bposigon i
acmmmhaﬁthmh nige cfrbalmnlofta(mabﬂd bf é.Bure&aian ddrosed frdnma mono-
me enbodlnents 1 to about 10, carbon at

S ..

amidipe, hiyyagidings isampig e, gnetraRnigipe ap WC@FEXW% gPBapaluc of
c ’ r ..
QUL PRSPy SRl B RRY o] 18 REPSREN Brmposition
mCatitw tntﬁ Iﬁﬂﬂmmdamuﬁrslemwdtﬂmn calmarcrgenwbm@hlmmwrb gite monomer.
bran he al. u e substituted

Thi g G et S B B S DR U P PO KL
am@diR&BSmposition andAKEAY hnd SBREFucAlly adrhixiat the shly ditREla bon

group containing a carbon-carbon doubl e bond and which
flupgppolyenos pp@p@mlom rAb¢ram\r¢ésd tlrfﬁawd1 gndthe emadipecompound may be

adl}r]l%(eg %& ) u Wl the ¥1%er and st1 ov18§j 'ﬁ%urléecg‘éé r?rsgcarPaBISefé creating

as&ﬁﬁﬁs@%eéﬁma@ﬁMlz to about 6 carbon atons in the
chain. "Lower al kenyl"™ neans 2 to about 4 carbon atons
in the chain which may bSutGaglyslt or branched. The
2 Koy SRR BN BT EER P2 B JT Gnlithe
atons, cyc r cycl oal kenyl ~groups.
cofr'@ﬂuidmldlayllaéldnmmg specifanpléa chmaddtaisiog) oFhaeonthihdtionyod lthec
ring systemof. a about 12 carbon atops.. .
Sp@tfn%r% p%}alg%wlghﬁl@&fuomm qrﬁ i 111(‘5%1)@5@]:]112?;?1%1‘[5 derived from
a n@ry&geﬁ REXMninPAHe LRCYehahaRivble ﬁbﬁovear @Ae%hlkpfbc&glﬁg Bf the
be substituted by one or nore hal o at
com@@MWMBne al kyl , cycl oal kyl, heterocyclyl aralky

het er oar al k heteroa

oxydBRcy rﬁicefaﬁygéﬂla¥ SN PR A, BRo . R giine, or tetra-
amEBhO QR a3410BFBany of these. Y &dRBdKBMbinalBRAVY rAore than one amidine

non- aromati ¢ nonocyclic or nultlcycllc ring system

an¢/enamaidiergltgae be b%ﬂﬁ*— Paeliorahlyd 8 mine-aywidticarl mestiprrferably a
pm@BSHEmgdh%BQQBH@n%9§ﬁﬁﬁ%%n atons. 20The cycl oal kenyl
group nmy be substituted by one or nore halo atons, or
met iy iestieer cadbodimenehé adldiiyd configises @cybyind K algkli¢ general
het eroaral kyl, aryl, or heteroaryl groups.
formpla, K=Y (r&ndn HHs g)rf@#%ilt Xdis e YUY PE Eptmﬂla& cal
cont ai ni pgnabout 6 to about 12 carbon atons. Exenplary
aryl groupsN\ nclude phenyl or naphthyl optionally
substituteq/MCPh-one or nore aryl group substituents
whi ch naR}bé/the same o )different, where "aryl
25group substituent” in Hudes hydr ogen, al kyl,
whepetn ethky s, indppdndailyl, y{, an bptidralily s dbsitytbd al@pl, alkeayll yryl, alkaryl,
substi tuted heteroar aral kyl , aral kenyl,  aral kynyl

or plEeH YAt SORY Y 1kb radmkétrmroulhe% BrbaF ameisty Pccordmg to

Foﬂ%ﬂg ?,Whlcﬂﬁf'i %Xﬁé 5&}4 (ﬁeqlff&)éﬂt th&{ Xl RYn 15%61£'J§ &Yfrom 1 to 3. In
car boxy, acy aro , hitro, cyano, carboxy,

additikmxh@: amtom[wmnteamylg euatae bangdmprae alskiv oy maKEY(myha,tenal or the

pregH lo%trgfglr%a]& ﬁé%%%ﬁgl %Mg ]lplfo(\)f{](yed separXtel%ruclrfagg miXture.
2008/ 014119PCT/ US2007/ 073211 "Al karyl" means an
aryl -al kyl - group in which the aryl and al kyl are as
previ ously described. "Al kenylaryl" means an
aryl -al kenyl - group in whichgthe aryl and al kenyl are
as previously descri bed. The above
chem cal group descriptions are known in the field and
t hese 5descriptions are not intended to change the
accept ed neani ngs
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In the general formula X-Y(-2)", Y can be a bond or a
linking group R, which nmay be, or include, a

wheasnoHas om such as oxygen, sul fur, phosphor oRGT/US2007/073211
nitrogen, and the |like. The linking group R may be an
al kyl, al kenyl, aryl, or alkaryl group having from1
to about 15 carbon atons, which nmay be |inear or

br antHed, magy Wlﬁhatwdff@a%ﬁ 2raw thifgpanbe begar or branched
t
ha{)lg% g)rog{pﬁg)’eﬁyg}lpﬁ Paqu)(gﬂ %{/’tgﬁe gk ?ﬁm e}%%al S1 9(7 abgu{ g(? %rh%n

or a roup en nis

atolnisn KBranchedd'upedns thdt one ar mbtevla{;vemlkﬁ' grgmpx;u;pch Wnanthm ieghyl, or
the lin roup is N' ¢ ravale gro

prg)! ?Fﬁ;?“%@leg e g derello hp. it u@swﬂwmﬂl fo abbitt 6

carBBh BORNR ’theocrhaﬁie Wﬁﬁc'hernw Qéjﬁneairhyﬁpanéﬂ%% e{lﬁE %de‘l’ roRp nidie

invention may bé a bisam dine, tris-am dine,
sulisatuted lasm)lmh qfremorie Skl attcbtes,gﬁgfnlealab'l oo pynhduék@ny}(gmng z

can,, en or e accordi ng to. For mul

R e R N L e PR b R R P gt Bigh ¥ieforagbon

do@TEBah BRI th@:H ﬁlaglllfe%trﬁ%h%ﬁ/t%ﬁndh%d ﬁ@‘iflﬁ% bed _al!‘)(_ﬁf@ M5 carbon atoms in
car bog%I ate salts of an am di ne, which am di ne and/ or

thescz!alatn elcnd Blk?nﬁd@io@é heveid a sheue d0 errbpe ptomsdn theathetn, and
rnore plaefé%%ﬁf 9 ggou%%bc éﬂg% 1nhtﬁ %H 1$ )" G2 al %élﬁienyln euaggﬁ to about

e conp Oun
4 c/arb‘BN(atdn)s 1nVﬂiI@61£hhrﬂwRichlrﬁa§J‘be m’alg’:liﬂ oppiahetivdl IThe alkenyl group may be

substjtuted al kyl, al kenyl, aryl, al kar%?q,y or
subgfiRieel Pyapia Orgpre palogiomn cyalpalkyl, opavaloalkmyhaiosns-

6 L, : i
excanor oty Heh g8 urPork o B IS Chic AREHATALGS ghout3 o
aband 2 CE200 @Eﬂl)sk Exohrgl gy Iaycbdozillkyl&-iﬁlga in@bdney ckpbsigt, cpélohexyl, and
| ud Wwhe h Ri
qu«%&gﬁ%%%g s %5116%}?&%?@11@3}1 0'3%;}%%{ Frrrianora delo s
&2l i cﬁﬁéalf( endiob Q: oyl @F%%a%alkﬁ': %Egg’fe%@roaryl
30CF2 and C3 (y I'n a nost

"Hpteaf"engapd oeygmdnlnem, of Bitdfurun placabﬁdnyesnr maye garby®atoms.

200860‘#%1% /U82007/ 07321% erfluori nai ed e

ronot SHPHRHET sBFES dh gy %fﬂ%B"%rf PLEBHEXEdng system

coffRiA Ao BadibdtEcabsh douds Bdndrad 'h@{'l%g aB@«It@Ot&ébbL@t 1®dagbon atoms.
Exanpl es of such salts include

Therpde gnyhyouprrodacEbstityigd by one or more halo atoms, or methylene,
!
alkﬂ?%ya %?ﬁg&gﬁgﬁl{\@,m ng ‘por t%%;%og: %We %uh%%?oa%qgh "

usef alkylt mchidwh posentarbsvyelit tadival bstaldidg abb& 6 to about 12

conpounds_ of the fornmula; RZNNR2 ,C-Y-C 7/ N RNR
carbon atoms. Exemplary aryl groups include phenyl or naphthyl optionally substituted

with one or more aryl group substituents which may be the same or different, where "aryl
group substituent” includes hydrogen, alkyl, cycloalkyl, optionally substituted aryl,
optionally substituted heteroaryl, aralkyl, aralkenyl, aralkynyl, heteroaralkyl,
heteroaralkenyl, heteroaralkynyl, hydroxy, hydroxyalkyl, alkoxy, aryloxy, aralkoxy,
carboxy, acyl, aroyl, halo, nitro, cyano, carboxy, alkoxycarbonyl, aryloxycarbonyl,
aralkoxycarbonyl, acylamino, aroylamino, alkylsulfonyl, arylsulfonyl, and other known

groups.
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wherein Y is a |linking group as descri bed above, e.g.,

as CX20CX2, (CX20CX2)p or (CX2CX2)p where p is 1-5,
W@2wR/0X11% | ndependently H, F, or O, each R iBCT/US2007/073211

i ndependently selected fromH, a Cl1-C8 al kyl, al kenyl,

a C6-C15 aryl, alkaryl, or alkenaryl, and wherein 10R

is optionally substituted. In certain aspects, each R .

i s i nHepdnaeany ap ypl-dkyle graupdmwmhichtheprybandpliyl argps previously

: yVI " i | _ i l:l i t :
oSN LRl AR g s and atensar
as prebmakslyeietcribel. t he general fornula XYZ", nis 1 and Z

is aci d hayi ng Ka val ue of - 0.4
pr eﬁb?a PNF C-hEmEC&Y&{ouP egfa@@an% PekRewa i @Fﬁ@%ﬁmdfé?%

deREBREMM ark RYERhOY toUB@n%%Q a%}éte@%n&ﬁfﬂ%k.ned with the
se dtof

ected am di ne conpou rma salt thereof or
m x édthaigeherahormeliadK-Yi{-%)h,t Y0 cavi baa bérel ¢ alorkopogrpoeR', which may

be,?qgrqigcﬁl?%‘]t, bglgﬁego-gtgpldsu!gﬁ ag r ee];e ! iﬁlgrpilg}? %Ié(mn%p ct)r I{iggge%? Iar(ljd the
lik®eThd HRihd iR RO B He@nadiyd, alkenyORrll & aﬂkeﬁ?l E¥aRIEnOfrom 1
a perfluorinated acid includes conmpounds of the

to glgju bhiceron atomsl whichimayobe lireer ordyanghicd, andiydygeh may be non-

i1 on Farmul a 1.V, hawi ng .f oryul .
oG ERREE R o Ry SRS 37 T Shong onQ 3y divaent
R' pfoRp e Whonnvig 2t theninkAgS@ousBNIbr &trB/aldA€RCABPES WhHea is 3, the
. Wherein the carboxyl conpound has the farnul a )
linlopg @rgup)is E%bpr a ey elent R graupg -Rignaybet apbsifujedprgimsyhsgtuted

' i i | - f .

85 0 R SE D, A R AN ol A1 L i
amidind, lttioroatiet, oc tearatahidiper f | uor o- 3- met hoxypr opi oni ¢

acid, perfluoropro [ i d and perfl uorohutanoi c.

aci i 0 RenerBlola DA 4D To e GBI e o & molety according to
PbH&ﬂﬂﬂ&%&hHﬁw%%@%%ﬁhéﬁr&%@@hﬂﬁaﬁgid cure catalysts

according to"the present invention include conpounds

ot anh emfbodimeng :thé-H3(ry TaNSHS s¢leted Gojnix@jpbdxyhite Jakts Gf MRamidine,

RN wherein,j a T e froml to about. 12, n.is 1 to
whigh oS Blge S o st M S b i S S B aBne  y 1

(Fj’ ) %rga greiﬁ%;?e Ce%lb%dlir?lerllt,n tﬂg gleupedc%tna"l;r5¥ inséﬁ{d%g Eu? gmgc{ir?enéol;'ﬁpo%nd of
Formula (II):

RoN

RN an,
wherein R' is H, or an optionally substituted alkyl, alkenyl, aryl, alkaryl, or alkenylaryl
group, which may be non-fluorinated, partially-fluorinated, or perfluorinated. Particular
examples of R' include those of the formula CF3(CF;)x and CF30(CF,)x, wherein k is 0-10.
One subset of these materials includes those where each R is hydrogen. More particular
examples include materials wherein R' has the formula CF;, CF;CF,, CF;CF,CF,,
CF;0CF,CF,, C3F7 and C3F7-O-CF(CF3).In a most preferred embodiment, the cure

catalyst is a
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al kenyl, a C6-C15 aryl, alkaryl, or al kenaryl, and

wherein Ris optionally substituted, and Ais an
W@ri08/1418) m [ ar non-1limting exanpl es include P@NUS2007/073211

tris-, and tetra- of the above noted fornula. Suitable

anions for the cure catal yst include any known anion

t hat does not 10detrinentally affect the desired
pepiduqiinated nmyjo-aRidins salt deHecdlipy 8 nesffngsimated meiogmaidingand a
pefur@ia@f bﬁb&ggfc (Bl MBI A SOOI RGN, O0!

i nor gani ¢ acl articular exanpl es of the  anion NR
CF,@B)U(eNHYOE, “"SORICSChd (SEXNCFZE(FEC(WG)SECOCFZCFZOCR

(CH20) 2P02, C6H40, CS.J,-, 507 '3, -5 KTI crl

0. . JRdnclémbodimddt.the arﬂmﬂnes&ﬁﬁﬁﬂ&gportwnﬁff%@&hy c&¥IPsts useful in

C6H4O S8, 0S03, or SO02NR , and in sone enbodi nents
therpgggenpinaertioatngludssdhe smppouads opbgormuba:Fl uor opol yner

Conposi tions Sui t abl e fl uoropol ynmers i ncl ude

i nterpol ymeri Rel _units derNRd from a

ni trogen-contai ning_rpngrer and, preferably, at |east
two principal noppners. nples of suitable

candi dat es forrxhe princi palRnmononer i ?@ hude
perfluoroolefins (e.g., 20tetrafluoroe Qlene (TFE)
and oro ro

N e e S ST s SN e O

(CX&CEz)p wra@[refﬂ Mqrs)@hmd( iy indy en@tahgrﬁ B egdch woik el penxdently
et hers and option dro en- cont ai ni n

n al |
selﬂ@@%ﬁfemsli,sm@ Caﬁsalbsrletrlkwl (aeCéC 15arH Lsmrl op aléiplywﬁ and wherein
R 1? pgtlé&?lglsyﬁsg%%te&l n% cvelatg ggg]se e%hﬁﬁ% %ﬁf}ge}{?gr)et V.S re%[%d from H, a
C19U6ralkghst sledtiyt, any K @ptiohaigy ﬂ‘slsubgtmub@sm phﬁlcuiaﬁ\éh&fd)dtﬂikﬁlts cach R
. fluoropolyner is perhal ogenated, preferably
%erfluorlnated it contalns at |l east 50 nol e percent
(o t [ ' from TFE
(o) o ikt SLAPLUAEL AN B 0 KRPZHLST, T
t he Anrdcet lnmhtygmp]i(a galueof tistocf, ptdﬁeralbllyud) tw p.ab yadded t¢ 1@ dnpidine of

s N N TN N AT T -

fort 4 §a@9tﬁ@reﬁp&t xRl Q&gthctﬁé §01§ '1ﬁ St RIR AR fldRotblymé composition.
nitril e-contai ni ng Vi ny ether or an im date cont al ni ng

vin
0. 11 §PEFEcd SRGER 1L L BT RAE Ind Mok RO R

pera‘l]uonhatéd ogadie aofd. tA'IﬁOI@-lllHBﬂlItEngmpTd‘]ef d par@nérimated &id includes

usef ul rtjcularly in providing perfluoropol yners
CO@@%W“%§?g@#%ﬁﬁ%@gé%%@ﬁﬁners. 5When the fl uoropol ymer

is not perflugq@pnated, it contains fromabout 5 to

about 90 nol % of \[ts |nterpolyner|zed units derived

from TFE, CTFE, & HFP, from about 5 to about 90

nmol % of its int Vﬁo ynerlzed units derived from VDF,

et hyl ene, and/of propyl ene, up to(@bout 40 nol % of its

i nterpolynerized units derived froma vinyl ether, and
Fof exampddy dlrse @ompbiitiaboﬁlf orﬁluﬂml\%la(wmg torpukf @ L4y z)ﬁ@@ﬁhH

Whg%l%gﬁéﬁ I( iOt 2 ab 1n &16 prese%tHg\ffefnl 9By o o?@ﬂgﬁﬁ%ﬂé caomnpons ion

wheRIPASichitRR$] diohﬁd hE@ftﬁBtﬁbxﬁ{hl@CFg(@FJ@@GHf HBB%ein j is 0-15,
I nterpol ymeri ze nits of fluorinated nononmers such as

preférebly Oh&anddgn t:¢rémi onhedigcus 2 pRIfcrablydl-2i Bref%frrquwds for the
m({%lloucl’)lqlldlrllle s%(l:)l(t)sn P%lu%e %1%% rafélstlljco .'Tgcci) lpg}(flluo\gﬁ ! grﬁgtﬁg \Pléar(])pelg%w acid,
peﬂﬂﬂt@fbpﬂ&}iaﬁoﬁfacid%dh%ﬁ[m@mtzﬁm@m@UbSt ituted with

15fluorine, nore preferably |ess than one-fourth of

t he hydrogen atons substituted with fluorine, and

whi ch are non-fluorinated inyather enbodi ments. In

sone enbodi ments, the non-fluorinated olefin is
absent .



10

15

20

25

Hydr ogen-contai ning ol efins useful in the invention
i nclude those of the fornmula CX2=CX-R, wherein each X
w0 g08fondependent | y, hydrogen or fluorine or chP@rUSMP7/R3211
i s 20hydrogen, fluorine, or a Cl-Cl2, preferably
G -C3, alkyl. Preferred oIefins include
partially-fluorinated nononers .g., V|n¥I|dene
f 1 uor i YEPnIMiHYE pxEENe ebwnihing: frfgd A GAghstsagerdig to the present
QLﬂQ g., ethylene,
3?%%% eﬁ%ﬁ&% te eugdgﬁﬁé%e g%&ene and the like).
Conbi nations of { @}above mentiQped materials are al so
usef ul . Perfluqalnateq vinyl et ers, al so are suitable
as conmonépérsA the/pﬁésgnrcgklnvlﬁGQ&mﬂSuch
per f | uor ovi nyl et hers“#ncl ude exanpl e, CF2=CFCCF3,
CF2=CFOCF2CF20CF3, 2=CFOCF2CF2CF20CF3, .
CF2=CFOCF2CF2CF3, CF2=CFOCF2CF(CF3) 0CF2CF2CF3, and
wh@i%ﬂ;pﬁmF%ﬁgé 6581) Dt’d?aZ)GE( mca)i@mw@:aa de@‘rﬁaeémhow eachfX is

indpSieRaty HhFed OF bt indortetagrage e Rahiny Cl o

alk‘éﬁ‘ﬁ pewid tosopkiuly | Vorivlen8lNehd WHrgH! Rhs ePRHaYY RS tituted, and
t he copolynerlzed perfluorinated ether units

A ig engnionufSenilaraendiyoiting txaraplaphmgtude Onanot,%i§-nwndtetra- of the above
zferﬁbly 10 to 40 nol % of total nononer units
F in the polyner. WO

2008/ 0 119PCF¥ 007/ 073211 or E ot her

flu Pﬁéﬁ? TS Ol‘rﬁlP e patelystdns udeyi zynﬂ%m that does not
detfrllrﬂé%a@@‘%lfﬁégfeche RaXica ge§uﬁ§ eF&OéxMﬂi%[é 220k & Hé%'h'a%ﬁidamon or an

froma nitrogen-containing cure site mononer.

aciddidiivaton,angmefrom anpyrgarot hlemofgau@ra@pblfgam@ar(exmnphs phthe anion
i ncl ude one or nore copolyners) may be bl ended with

. | |
ing 4GOS AP LR O b0 HOESHEF QPR B0, SOK.

nijt rogen-cont & ni ng cure site nononer. Such other | '
SOLNGORbpahy e SRESeR Ul dfstaisty it dcandl, 80,¢ QI@B)’&ES‘%NR,and in
include the entire array descri bed above, and
sorh® 6mbediAgnianEp praferebly (M, SORaAhY TR, conpri si ng t he
i nterpol ynerized units nentioned above. For exanple,
pol yt etraf | uor oet hyl ene (PTFE) and PFA

(tetrafl uoroethyle erfl uorovin I§ther) are usef ul
The ot her fIuoropoﬂ§%§988¥ﬂﬁ%gLP%§%—%%%nterpolynerlzed
uni KsitleE AVe@pblyaitrLinbiutié AgePolatiatd it detiked fbine nitrogen-
nmonomer and/or may include reactive sites adapted to a
corst@lmétgtr@an%mr@pﬂwewsem lepy twe pERpPel mengnags.f Exgranies of
0
sulgébﬂe &191 %:g%tsthe ?ﬁf{%}éﬁ%& e'r MCﬂd%qjeYﬁ{%’rbgl?ﬁnsx% ﬁl Srrer

en-contal ni ng cure Si

tet&ﬂohroa&ly&nwmmndd@mﬂmﬁomp@lem (HED® ogranomﬂumwtﬁy&ne
bl ended to provide the fl oro ol ymer for t se
(CTRE kRt TOV%SV Berde 80§ Ff y.erlrﬁg}leﬁea fi}@é%ﬁlkoxy vinyl

eth@%s? %d%‘élﬁﬁ%@%ﬁ%&%ﬁ%ﬂ’ﬁﬁg nﬁﬁﬁ%ﬂleflsssugl? §§5l'eﬁfr‘9(e | @fYlene,

to’ pro rticular properties. For exanple,
prdﬂytﬂne;ﬁpldl thevbke)sarid abyleleho ﬂupleda)w IDIE) cﬂlulch rﬁlgompdlyaners include, for
rox¢ urative nqﬁﬂbe anléﬂ ove chem ca
eX?ﬁP%‘B’I HqrQe a%ﬁﬂ?i’f A BRICHECAREe P stability
and wihe & ﬁﬁ@)t‘é@blyﬁfe@ R ﬂe'rﬁaYogéBatEH‘ %réﬁ%'bt ﬁéiﬂu@lt% it20ftains at

al so may provi de econom ¢ benefits. These ot her
lea@nﬁ%mpkéte@r@ms@m%) obés ug@rvoltymez@@dm@tsaiemveé]&omeFE and/or
hawi-ng 09eN=cC cur
nSPrE(Pnah%u%ch% g {YIEB TH%éaIPO ¢ ot g %eer%ol?z%en%eéi uCI)]IItS the
ﬂub@@l«slyﬂ&r @1 0Mot 3009619550 Riadt Dp BY ofidIbremSictpRrliRE Wiy ethers and a
The fl uoropol yner(s) having nitrogen-containing cure
site nononers preferably make _up enough of the total
fl uoropolymer to provide increased thermal stability
over a conparative fluoropolyner that |acks the
conposition of the present invention. This 25amount is
generally at | east 25 weight percent (wt %, nore
preferably at Ieast 50 wt % of the t ot al

o o o T - o Y

.
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as an aqueous emul sion pol ynerization or as a solution
pol yneri zation in an organi c solvent. Wen
wo bawsoped ymer bl ends are desired, a preferabl BCT/U82087/073211
of incorporation is WD 2008/ 014119PCT/ US2007/073211
t hrough bl ending the fluoropolyner latices in the
sel ected ratio, followed by coagul ati on, and dryi ng.
NitrEEN S ARTATEN LGS BifRmARRINGT (¢ 6T, adpailereQnipiaingranyl er or an imidate
h | 0
cor‘ftﬁh&%%yl%tﬁelt) qlhg e gghﬁ%ﬂgﬁt@gfnﬁk%&pgﬁ&gn gx&%L%’]aboﬁpf mol%
(mg&rmefetaéw fwmaifooﬁtAPSt(saHofut ? encd¥3 bétie etustanive. Pphe invetition is
n CQOO'. . end oups . gener at ed an APS
usqq;ﬁhyﬁ el s Pdravifioe e LsoFonpb B é%%%@ﬁ fuorogiajemers.
* new i tho ANGoBEOHRR i rfor BerflubARAE JERARTARLHORYLERS B3Bout 90

of fluorosulfi e Initiator systems or organic
mqb%rafxns dmsrpo@mﬂrrxed uartsderved gent §FEICEF1‘§/ daidfed HIdh from about 5 to

b I R LS et 8 B LA B B Y. 2t dndigrce

pr%leﬁ% rlqm BOLEI) 186, BF f@ym&rﬁ@lgﬁeﬁ;sedﬁﬁﬁt@ deavedBom a vinyl ether,

mnimzed and in the case o ' or other unstable

an(éframgqb@up%l t@ peoud froemto @zmve becferably deagn abaus dgiolehowir? rnol%) of
tr car boxyl ati on,
4 nﬁ? fcf)gﬂnngr%%ure g]?e glonomgr The cure site conponent
aI | aWe flaofelagtotlsl €otpPesifidds@f @Oy eiRion afhéerbidt €rosi t €

. nglonent can be partially or fully fluorinated. At
mt?t@a esiged pitseofdJuognatsdprsmenersorcips thesshavipgethe formula

el I t
£ SRR R FOTRIA R 4,06 L SRETOEROL Bl Aty den-
coﬁthllalrlglﬁzeCSOIEﬁnsrrwﬂmiEhi@e ddss tiea hatfefeind hydivgentatans substituted with
include nitrile, imdate,. an dj m de, imde,. and .
flughing, 81955 PErECTgRIg doss ¢ '%WJPHW P @a@ﬁgf@gﬁ@ oA ﬁﬁb%ﬁ‘?tsg with

ﬂuéhﬁ@ aHORRER a3 e h&?hﬂ%a{ﬂé& fl Jiler CRMoRINNIRY 1hsBREicRALEMhents, the
olefins and nitrile-containing fluorinated vinyl

noeffllnerisgtcd olehin asabs@R2=CFQ( CF2) LCN;

o BRSO ) e ﬁhéf@%%%ﬁ’ r Gt g

CXYRERER Nwhérinledch 859; ifldepenidendly, }chf?og,ﬁbn drFihofne 8nehloT, & is

Representative exanpl es of such nononers incl ude

hy @pgercitioper o e Cr(Or)reiirablng-Cs, alkyl. Preferred oleﬁns include
I
S LBERAS) BSTRORTE Srte PE e

mondretsuoh as SlefinPintludngapolefin®le. @ cthylugy, pftﬁiyﬁiheﬂl’ﬁﬂﬁi&-‘pentene
materi al containing a halogen that i s capabl e of

hewt ngli thatiken qutana;s@% of @lé apyeemertRie gpptergly e glso useful.
hal ?gﬁﬂloﬁﬁyte@ §inl Fr'gtalsgl a?@gilﬁbe ay QBQ}IBﬁJ)ﬁ{t e ﬁg%r&ent

and/or 1n ater position l"'ogen
inviestidar. (ﬁncﬁl@editudrmdnyietheﬁopdhdm&n ez<amlph:n CiFsz(ﬁi?(é@E; red to

CrT SRR R A O e PRk 8 2 BBPER G ot (e

CFH@'F(DQPMB(GPQO@W@P&%%%@OWE”“ oned above are
nmbi ned a suitable fluorinated cure site

CFﬁE\Hﬁ@FzCFEQEﬁ@IC@SCEﬁCEs)QCMm@Fs or iodo- fluorolefins

00616 S TBReT U b O RGBT b soBPPio ofsrissiony mahamer units of

tetta@dodoeint %rlelﬂ@ faﬁ@hthl)éhﬁ Bfe é{ﬂhbﬁbﬁlky?vﬁ-’lyﬂétﬁéru% @l.ﬁﬁl%ﬁ@l@ﬁlers the
and 4- Dbrono- 4. 4- tetrafl uor obut ene-1, and t

copqlk@erlread@eé&mw@é cifer upigs eansiipic fsemjaberstl] ta@bewt 6ymol % (more
prédd61S 0't0 G WeksHos) B (Hed ABriotic? unfl SeéSHt A0HE pShAner.

-9.-
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Br CF2CF2CF20CF=CF2, CF3CF(Br)CF20CF=CF2, and the Iike.

In addition, non- 5fluorinated brono- or iodo-
wo@k@Biong19 e. g., vinyl brom de and 4-brono- 1- buP€res200a673211

be used. The anount of cure site conponent in a side

chain position of the fluoropolyner is generally from

about 0.05 to about 5 nol % (nore preferably framO0.1

Dngor spore qiher ﬂmfép%lyméfsd@%b%@ﬁ@fpﬁﬁ%ddpgﬁh% dapiopplymer
Joy n.

ha%ﬁgl&%gk%ns%%?d’iﬁﬁesn#@v%ﬁ b BRI AR B monomer. In
additiom, Qﬁhﬁ@ﬁntdn@otihaﬂ geapolpmarst(ehithnmady ipokside | bmfnor more copolymers)

rall t abl e chai ransfer age
magﬁae aediyifiihe ﬁ%orpgglamebﬁvghféla%hcawlgf‘g @wa?r) having
1nt%8§fg{e@1tzécpﬂmtsoderg'@& & ﬁlfrgg%@céﬂélﬁfﬁ | Gird s"‘ﬂetm@ﬁo?ﬁer Such other

l'es of useful chain transfer agénts include those
ﬂuhwpokyy@heseﬁd runral bienefag@d/onbepodymerRiclude thesotistartaytdestribved

L s e e b
uni®P@ehtidned QKGRI RS ck Bﬂ'e%&lﬁe@ﬁf@lﬂré@lgé@ﬁ @dEE) GhdBr R,

2) 2Br CF2)4 2(C1) Br 3CF(Br) CFZBr and
(tetrhfilqrmbyle@ca Itl@@anqunlsfé} ik uisefit | Bheontherifhiokeppdymer(s) may lack
1nté‘|\1%§12y§{r%1& um%< derwg& ?m{n dni orﬁﬁflz?ﬁ cc?ntrtalm’ng cu?e srltr@n.n?]oan[omeg and/or may

e
inch@firbacdiRe mestalaleptfeh toi pedtyd@irativie s2OgeN doakkymple aMo different
about 0.05 to about 5 nol % (nmore preferably fromO.1 .
ﬂup@pglymwacldwm}%ﬂatmxmémzeéw@s deteed i dREFREsnpogining
e,
cudste HERbior slol 1% ALASEG co Rl i Bl AP P pcfidsd o
prgpédd the iflpatopolynien fa thepexémd énveutien.r eacti on may al so
contain a_nitrogen-con a| ni n re sjte conmponent such
as énﬁﬂ’ﬁ’F ﬂP%TOQPlg!HBT BBt a.ﬂilﬁlwgedeiﬁl% with gntbgneyrdhye, such as
dedeEBEd BLIbY; tof froiHa %Eulgr%r E)thl@p Oldr Xarh %@h%@é@fﬁlrmer suitable
preferably from about o about 2 nol
fortpst@didcarmgsint e peonpdmemativiegnayntxonploded ‘e)dmpm@ dhlamical stability.
fl uoropol yner . ffectjve, anou
Sugh ' BleRl BoE%G gussnprnal Aoy PRSP RAG B byt rowlant
blchBCardiNyhaPproGidfe@dbiinic Dehds.| PHése biRr thid 87 QRMNVHIBY be used to
may not crosslink sufficiently to devel op the desired
curstiytdersbof fhronpralymers havidg oHragaly-centensly gike pit @orPmagk yithout the
t
neqd AR ARors PO RD bief T en Hon EHIAL U sl o BBy

t hatTht SlubePslye@iR) hanitg hlh@gerde@ﬁﬁlﬁﬂlgadﬂfﬂ gte ﬂ‘f@}bmers preferably
crosslink too rapidly for the desjired process

majg yg coaued] ﬂ@rw%ﬂ@ewp@wﬂ 1o prowHictipgResed ﬂﬁréméleﬁt%é%hﬁymer a
coﬁﬂ&a&h@e ﬂ@drgfg)(?yﬁ@f thRefaLS H(l—c: C g 6ftth9ﬁ§p ?@}ﬁ] 1@65&8& Th1s

e anount curative eS| re or exa
amanul/ie geramal lyndt leist 25 bght peted (wd%mzr;loneqiréembtyrat least 50 wt %, of
acc herate curing relative to a sim lar, but _unfilled,
thectBWE

UPTOPRNMEF By hE i%sgtAh WrBrssbedmetis. fa fearppglymet

CO&B&l&m%hp%fse@éﬁtﬁlélly\()? ﬂhﬁﬁ{polyﬁlelf Wﬁhtn@tréé%ﬁ%néﬁhﬁé ed
in the fiel he Conpositi on the f 1 uor opol yner

lntﬂipgkynwhfzed:tlmtﬂ he anmount of one or nore

The useful fluoropolymers may be prepared by known methods. For example, the
polymerization process can be carried out by free-radical polymerization of the monomers
as an aqueous emulsion polymerization or as a solution polymerization in an organic

solvent. When fluoropolymer blends are desired, a preferable route of incorporation is

-10 -
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curatives. For exanple, when a blend of a

nitrile-group containing fluoropol ymer and anot her
wo bassooped yner |acking nitrile cure sites i s UBEHUS2A7/073211

effective amount of a first selected curative conmpound

is used to crosslink the fluoropolyner having

i nterpolynerized units derived froma nitrile )
thrgpgdyplonding Bierfluesonebrasrd itiacs dethsselegied Fation follpaed bytcogeulation
and® of a second sel ected curative conpound used to

crosslink the other fluoropolyner. The first and

sec @hd nstaleatdate emovaitiof esd gryiph areenot biéti@hretho fluoroclastomers of

di fferent, conpositjon. That is, ei K ope or both
thes‘BY‘*é’é‘PBd%ED?W£%§hWYWE%‘@Pi %ﬁt%%égr?gg%fr BRKPEpGEHed by an
APYAGIAE sPQLA, & tH@ﬁ@l?ﬂﬂey &y ontain COOY end?&ﬁfs akhdtateli B an APS

effectiVve anmount of curative, which may Include noré
initiftensystven distho fipoictastomer can havet neutrangel grbugs, &.gt,dhdsd generated

arts rativ er. .hundr e arts of gum.an wei ght

by El}fslfsg o? ngPSOSYlﬁBth ublp tPéF G @ gqmic ger&;@ s_.aCham graﬁfeér agents
of My kiRe c@tﬂMQﬂﬂﬁ@ﬂﬁ? elludechBe REBBEYS chd) gﬁﬁlﬁ)b.oﬁ‘ deSirdd0 @dchids for
_is suitable for formng an optically clear o
improyed prelcesstngniic pogseprerdiistion® polasensharpupscuck aupQe . can be

fil.lers such a y bl ack, areas il n
mipigte i g, A5 BECQEE, GeficinueBRRE0 shbtinghY flzoufn be
redRi0éd thesuh Knyivapostf trdafferitfiuen] deeBrbboylaien pestt fiarinktien).

clarity is not conprom sed by contam nants. The,

f 1 udhe picyite CORBRARTHS rHGVTONeUPICHE thafugiopslyBeT bl eyregite

. t ber ‘ iy )

R T R S S L
leastomatilnoespodyrecricompnisadnitmgénicantdnmigamnoupo dhranpls dfaitggen-

,UU S Pat. .5, 767,204 and U. S. ﬁ’at. NO.. .. .
C%%}%&)w?&@ insthg ugsgs imAseMERs Qf the presgnt pentiqgyinclude nitrile,
imRle®2dm i), am@d i RARRDHIURIRALL Rle Fouhs., Uskfubnit@tn-cMRaining cure

5,565,512). In’addition, organonetallic conpotinds of
sitameaernets irahidommifc-camtdinirignfleamated olefed ae ngrile-ddnSining

Pat. No. 4,281,092, and U S. Pat. No. 5,554, 680).
flupipatec vinxk ctistamyripas: ((Herub(@DyEN: propar gyl -,

1 RE o A B oy AP ASLERRPSEL 1 1 ot
Sy G T S G N BTG N S

12044k €. deg & -hed ARQve.q "RRhAri 9 BeMAIEF such monomers
conmpounds” “i ncl ude conpounds that are solid or liquid
inchideaDIFERO(CBAED CF TS ) CMOuRDS1 0drd (SLORGH/SUS2MDOF 3 0 4B2xdal 1 -
but that generate ammoni a under conditions of cure.
octgpdh conpounds include, for exanple,

- . 0y di o q
met Aoty SRR Tl B ol P AR A BT
fluskpoBinter SfludsnadedBbadbmeahitonaloafainse £hdbgenGBRHs capable of

CO3+, Cut, and N2+ ; wis equal to the val ance of the
pagistpation it 4 pRFoxidgeutegcastigho Shehst halpgen Py bepeyens along a

ﬂuplg&)gﬁﬁ}er shiih ah§or J]_tretﬁ%ﬁg‘bl%%tﬁk%? el"y%fcahl}‘ Rrels%l@'seg% othine or

nteger from as
lodamarotore] yeereratidn sgpreforpd tniasoduee theibabdbgdnuhachoaridn along a
unsupstitput.ed triazi ne d%riyatives such .as those of

flupyopolymerghain. [ BasEopsq, fpelestion of the fluoropolymer components

mentioned above are combined with a suitable fluorinated cure site monomer. Examples

of the bromo- or iodo- fluorolefins include: bromodifluoroethylene,

- 11 -
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10wherein R is a hydrogen atomor a substituted or
unsubstituted al kyl, aryl, or aral kyl group havi ng

WO e@a14110 about 20 carbon atons. Specific usePal/US2007/073211
triazine derivatives include
hexahydro-1, 3, 5-s-triazi ne and acet al dehyde ammoni a
trimer. The fluoroel astoner conpositions of the

bramgfe feeropthylche. indptriguemeethiiong ogiemacdatdailviragthylane and 4-
brathd-$ STARHEFLGABL RN Nghd dhy ﬁkQ,Raﬁg%%hplg% B bERo 0% iodo-

cured’ dsi ng one or hore peroxi de cu I'ves al ong
fludkolvthyR chfsahd W@ BYCHSOCFHORY BROPYVER,CRE-t@h| e per oxi de

curatives generally are those which generate free
BrCBAIIGA@IFsOaF=Cts,| (i), (FEBHEFADUFeSE,, atid khediket Mo addition, non-

descri bed in WO 99/48939, the disclosure of which is
flupsnatehbiomso ppdat elgfipy ergefvand beemidpiagg kyiromerlokuteiee, gaitbe
uSkais(dialkyl per oxi de), each of which deconposes at a

%enperature above 50C, are especially preferred. In

manyhe ag@ant df cufe ecebaipbecht iDa bige cRaifliposition of the fluoropolymer is

20terti ar eroxi de having a tertiary carbon atom

but y|
gengralbchien elllJ , 0o%0abgut el alBeTe PEEmPly Fennbsto L& G)-

per q)ﬁle gﬁt% il cBﬁPénernYHﬁy EIRS O%Céé}g gﬁr@%ﬁﬂiﬁé@po%ftion ofa

di (tertrarybutyl peroxy)hexyne-
fludropeldineethaiid- Zhoindrapkfer dgearsydruhiyibioes ax ypdietoaneoduct erhalogen
. peroxi des can he se]ected frqgm such_conpounds as .
in g reelawfp%%ﬁl% g@}er {Yb%ﬁ‘il&bﬁe %@Pb%“h‘?&r Qs Wy@%ﬁ%m the
reaRB5PRIAERA! &uring polymer preparation, or derived from a suitable jnitiator.
a, a' -bis(t-butyl peroxy-diisopropyl benzene), and
25diExdmples bfraddliyl Thain(tianbfiet ydapey iaxlyije thoby hdvigy the faineula RiZ,
CGenerally, about 1 to 3 parts of peroxide per 100
whpeeit By Bfa qobstfthitad ooehabstaned (;sCudkdroalkyl radiduhovineln may be
curative useful in the present invention has . the

peiduqepatpd.fols R4 IGI}E‘Z‘?ISIF‘EEQZ Smocifiggsraplgs Byvelving bromada{nclude:
e B R B AL e R D0
D ooG B SLE B S RE0eS i ut arhgroin X is Bror T, and nis

1-oxyal kyl ene. Sim larly, polymers containing pendant

groups of CH2=CHR1- are also useful as curatives in ,
t he The ementt af pueartifcsrMpPSNRIH it Feaminad gosien ddbe flneregolymer is

coh BT 0 B ey M FERID B 2 o
0. OCohiraiobs ofléhramitodpipopests plsefagy @byl if theprabotihvéhtibn. For
to about 5 nol% of the total fluoropolynmer anpunt..
exampiesq tenrapRiypresonsinips gihrlagan thea s Gapehle abpaHgipation iRa
V .
re AR SRR 0 Y0Py
a mtritehgrauf-coniopy ounesitccmmposacidti dGienaslly, foantabodt Gal to about 5

rative stemis a c en onetj.nmes, al so referred
mql% (ore ety EOMBO% ﬁﬁgeééw(tirm%lwﬁgffﬁ%@ Gt Sgg component
miﬁ&ﬁB&%&%i&@%ﬁ@ﬂu&%P8®ﬁéP|e of cooperating with the

peroxide curative to provide a useful cure. These
coagdenffctyeapaurtt jof theaurativa setiset to prosdmbithaflienpolymier.aWhen

id rative., Th ||
e P ot e PR a0 ER oty o
deeda08BdcIRYd Phy8idilgiomatidsSantl)of HEHROSHKTEE moRNSIdwly than desired.

preferably between 1 and 5 phr. Exanples of coagents '
Whenethe pmgpatiof chative dpe highi mkiorapelmacr dray ¢iesspple §ua e material
Covent | i . R '
that SIECH R Bl oo ) PR MO ot o hL esied process
tris(diallylamne)-s-triazine; triallyl phosphite;
N, N-di allyl acryl am de; hexagllyl phosphoram de;
N, N, N ,N -tetraal kyl tetraphthalamde; N,N, N, N -
tetraallyl mal onam de; trivinyl isocyanurate;
2,4,6-trivinyl nmethyltrisiloxane; and
tri (5-norbornene-2-net hyl ene)cyanurate. Particularly
useful is triallyl isocyanurate. O her useful coagents

o o VNN I\ /I A LSNPS AN A
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Thus, a particular conposition of the present
i nvention may include two or nore fluoropol ynmer(s)

W@ proswided that at | east one fluoropol yner i ncPQm©s2007/073211
i nterpolynerized units derived froma
ni trogen-containing cure site nononer), an am dine
curative, peroxi de curative selected to cros_slink

a

conghygonsy Thsselestipprofghepaticylpeparis gb p spBIgsHEpY §3n affgeythe amount of
. y ; . .

o 0L BRI AU o SO o

acqelaastt icatizeredative b b simaitur Shut uhfillet, sompeditich, Bgquiring an appropriate

fluoropolynmer fillers, and. processin ids . typically
adJ_a@tfﬂ}qn%ElotL% ATPRRISH SHYFER i HeU e b gg_ﬁe%gl hefidld
I NCahHPR5A &Qﬁ&ﬁ&ﬁh&Pﬁo&@ﬂ%@ﬁ%hk@ﬁﬁba?ﬁ&%ﬁﬂﬁﬁtBﬂﬁk(ﬁQ&Me

have adequate stability f the intended service

cutmeh. tHoo asamplp, wiomme eabddf aneitrils-gragdiantanesg flnatopolymer and

30detrinental ly affect, the clarity,of e.conpositio
anipes Tlpapntirnn Hoigs Eroiicare el bt Re & amount of £
selB@Ed OiraBNCONSRUIND & @80 aNER kI K th&ﬂ@r@%ﬂ?&bplﬁhv@ﬁg
' perfluorgfoLyethers. See, e.g., U S. Pat No. '
interpby@ieaigsd units derived Garmomitriie geRiptqanfadrisg swnomer tegeidier with an
effg?%lv%% ouRf gfpaﬁsretcér?ds se?el'lc?e%bc%%at{'\rz%dcghli)gtlnc{ & It(l) 8ro§§11rn?<qgé I(;‘c’helr
él'ongat i on, ‘hardness, abfasion resistance,
flue@pely@idr v Thy firsaand pocoadssedéd curytivek ndyeha®o theasmkiod different
Sui t abl e_exanpl es i nclude MI bl acks (nmedi um therma

cOIpPABHIN. Bt i St ORE 9photh elggind cweatips manhynrigpte; cresstnk either
1 g&& particle size furnace bl acks. 5Wen
°n$§$§%h§®§§m% rticle black is used, 1 to 70 parts
fi | IGenenally, theioffe e patoust ¢fl ucatiopollyiok mafphelldd more than one

cofpgti Lindbarae She ¢or fara FgH < T HEUERS PR e &
weﬁg’h%sﬂ%h?)f(m‘(%%é m%gmg@.mtﬁﬁﬂr)c conpounds i s

undesirabl’'e (such as for seniconductor applications)
t he Qnsof dfc ddvamtgaasiad thecprdseat pepitamsis gho tliglsteble for forming an

on il M BaabrE SrekhroreRiRer el e gR Bhsme os carbon
bladk Gedd¥] 6B dusiahdd HBVIRY SiXd BEavdidddoh bR CompfeRNRding the
magnesi um oxi de, silicon dioxide (silica), etc. These

fluerarpbyarrd of dereyaatipy taensurgsthat theclerey i ngbeasupyinse by
tion to bind any HF or other acids that m ght
Cm%%5g%h§rated at the high tenperatures such as nmay be
enc aus flabepobiicr 0gmBOYiiiAtgciBingan atsodk niduefi¢éEbpadiag othestypes

where the fluoropolyners are 15intended_to function. ]
of qativasreigneevith thecapbisiathc pirpidnTentn Bramiplgs of such curatives

ard KNGG/AAnG An dRYe t%%&i&?ph&?&?kéﬁ%?ﬁ?@.ﬁ)@t. ?Jofb‘%"ﬁg%ﬁﬂﬁl'd S. Pat. No.
f1 uoropol ymer conposi'tions stich as peroxi dé-curable
5,700,839 p polkampoxaorp 0sg.t UdhPat. Noe§&2addb ), mnd almounrmibats (e.g.,

| .uor I coppositions may al so enplo mal | . :

U BOG e 12s B ool SogmBiHnat Ssic, aimony:
an®Hh BarShd EscOROOTRS S, Bk NE U IHAT®2WMHLD.S. RERCOBB BES). Particular

wWth a curative (e.g., a peroxide) and, preferably a
exaoplgeimcludodllyl- mropdreld- driphangt ablomylo sind karaph@ryéiresnalgtiphenyltin
h hese cure site nononers include at |east one halo
y@?éﬁ%‘(e.g., a bromp or an iodo group). Method of

Mk TRE fldofdel=8idhfr CORPESidsOT RO hhentocaR be cured using one or more

fl uoropol yner conpositions can be prepared by m xing '
amgipalisgenepitagicoupewists aonsr Wish theicheatiyay deserbes dpove. giwyimonia-

t i B itV : bt : ..

e SRR A R hl B SO O Arbigneonitions

desired) in conventional rubber processing equi prent.

The desired anounts of conpoundi ng i ngredi ents and

ot her conventional adjuvants or ingredients can be

added to the unvul cani zed fl uorocarbon gum 30 stock

and intimtely adm xed or conmpounded therew th by

enpl oyi ng any of the usual rubber m xing devices such

as internal mxers, (e.g., Banbury m xers), roll

—
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process typically should not rise above about 110C

During mxing, it is preferable to distribute the
w@owponam s and adj uvants uniformy throughout PETTESHOTIO73211

The cure catal yst conmponents may be blended with the

fl uoropol yner conposition in several forns. The acid

and am di ne conponents nmay be conbined to forma salt.
butrthat gagrate gragonipaRdgeoplisiapel @ire-nStaheompeyrdss e for

o : ‘ o . o

e BTSRRIty e Ay, ARG} doninn

cotnpétings @8 ele foRANePENDSHIIY Y tWhereld ABT RROhYEREation such as Cu™",
conmposition. The m xture is then processed and shaped,

CoS Uiy’ 3 Byaebi iisi teduel 9. the valimetdfeheshapbcadibnay ¥iik m

tube, or hose) or by molding (e.g., in the form of
cogHerean, gpicatly @-halidey)sulfataenitrais hagstade errthp ke andrr 18 e mt¢ger from 1
U)Q§§ﬁ§d to cure the fluoropol yner conposition and form

a cured article. The significance of the present

I NVendd @ofiil as hi@@lonzegknicritinp @ ofpeliniBlardubstatidagd ansbstituted

.shapi ng of the curable conposition. The cure catal yst
trigzine depixptiyes sueeasghesserith 9psule on i s selected to

prevent scorching off the curable conposition.

Preferably, sc N RBr scorch 15resistance

characteristics are appreciated by a t5 val ue of

greater than 10HN hut®ag]according to ASTM D 1646 at a

tenperature of rangg of 80C to 110 C Subsequent

nmol di ng or press cuging of the conpounded m xture

usuallly is conducted at_ a.tenperature syfficient to
WhEGHTSRyi NHITREET OTPT2 BN SR Of PRwDefg iajiﬁ’ili’ﬁge?r galkyl group
hawiHE (AR BtdARRP EarbGENEHR] ISgecifié"hsceﬁhlstrig’ﬁﬁé"@&ﬂfaﬁp&l{hclude

95C and about 230C, preferably 20 between about 150C
hexahgldimbb 35 -20BGne fand acetygddeliydd amindmatmnadsout 1 ninute to

15 urs, typically from5 m.nutes to 30 mnutes. A

or ed Bt Lol i Y mRB R A0 gPL . BTireRAS B et
comt8inHpUAId Yitd ABRTEG-Rftaitify ﬂﬁ@ﬂé@é’l?ﬂég alh&tcdh 8¢ cired using one or

nmol d.” The nolds first may be coated with a rel ease
magg perpxigda guigtikesdelomhwithg [cuesd varRk deseBbast above s Suigapleperoxide
cufil ool SRTBa kb EaRaRh TRE e Fudutg Frfftgpprey guch o

thos@ dpceibed tnhw Cced/4 8039, the WadclosuResfwitech Bhetdin hbOrporadtby
about 300 C, typically at about 230 C for‘a(ggriod of

refeicner: Al petside end bisshalkplicsordde)nench of giirdydecpmposes at a

. . . H ‘ ' . . ‘
e RS g 5 SRR b LGRSl e i
terlifl@bROBHer6X€havint § tdlidry chitiod @by b@sthad toy/pdrogvtyen atom.

ower limt of the range to the desired maxi mum

Anlmwh@ Bostesetuf paroprder ggmmp@ﬁsﬁ@p%rﬂm@hx}s?e& is
. 0 i . j
S e S

Otlearpptaaides chinbe srlassd fromlsucigcangbuney asdisamylepeeasde, dibenzoyl
resjdual volatiles fromthe cured conmpasitions. On
pergx qegla&rbué}ﬂﬁgmeggpaée, ﬁ@i—{)z_sgthuéyleg}r@figﬁumropylbenzene%, and
di 208 RAALIQRET AR Eboh OB RS BX RS NG s dr
1[parts %§>hgét %ﬁ%ﬁ?gﬁitﬁﬁgenoor air ug?%g SI X ggggés
perokidegadi @0 parts. of PierfBroroddseoma@npesedt ure is i ncreased
from25 to 200 C agver .6 hours., then .the parts are held
ot JoBhet P seBl S et RE R e e bl
H,2e 38 AL CH Ofh &M, FOMEs nd) HIrSpl itl] Rffogen at
¢ ar@t s ar eCH-ff_f {jh%? 2('551% % 5? 8 ﬁ%&r sa?q}gfrté%?gé\%hq?lc]ﬁ the o
sudheAIehAR] RF B al S,-OL 58285 BAnfHQAMd2P1chQ g%&fhll? fRV¥Ehatéd alkylene,
hours. Then the parts are held at 300C for 16 hours.
Finally, the parts are retwpned to anbient tenperature
such as by shutting off the oven heat. A
preferred optically transparent fluoropolyner of the
invention is intrinsically capable of transmtting
el ectromagnetic radiation in the wavel ength range
corresponding 10to visible light (approximately

NN IN NN e s o R .
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15i nvention, the fluoropol ymer has a haze | evel of
bel ow about 50% percent, and clarity of greater than
W@ w1459 The optical properties of theCT/US2007/073211
inventive fl uoropol yners can be neasured using a
"haze-gard plus" light nmeter from BYK-Gardner USA,
Silver Spring, MD, or a Lanbda 20 UV-VIS
cydprkylens Iﬁ’é@é&‘?élf%@n@f ol pRY, ORI Pontwmgé@n@%pt grgips of

kn OFur t
it T 450 TE RS a8 e PGt B igho S iret s re
de Hﬁbd‘qyﬁexﬁhgﬁbs%tﬁsa%ﬁl\ﬂf 5-5"89%93" ent Plastics and

ASTM D1003 he fiuoropol yner conpositions
ar eThs ebmblnanorpoﬁ)dmaﬂve@ 1pgenaralliy dtaes alsant B.0d g0 @boutiligsgl%

sket s a en a cl ear
ol FisEbber S B fitgs roTael et tiiRo e gount
ar e ThE AdufRelyRer BngbdiGoR @R TRAMRARY Jf Hdadj@lah®offmonly
t he 25f| uor opol ymer conposition with various addjtives
cmpleyed ipeusalia flaorapakyiney fermmlations.c Fer cxample Repmaterial often
blenHed ctfl I}glOI'O ‘(i;frner c {Ilé)asﬁgrtrlg § ?(J.:I‘t of a -crureemve S s%(r]n 1s a coagent

COﬁpOS I ons rula I nor gani c

(soﬁfe‘ﬁﬁ&& Qls6 réfefed &Y dsi LC40- @Irht}!ve\)lebrhpﬁswtoﬁfd pbBfunsaturated compound
plications such as seals and gaskets for

th%wvﬁtl@ af Feppedng comdhe PYPxge FiEEEe topigvids adeafubcyrgy These
t:

ool 8 SRR Bl R EalE o SIS QYT Rcthlden)

careganrpiligshe ad ROMSHAAAH] EQRCK hiB06170.0 288 10 pEXAMREES per

g B ARODT o TIa En s irel B Sbhd P SPYf Epieples of congents

useREG it tHeRr 8 -GHi@m R¥mIBhANS £ th@PR @t in VeRBGE HeRidE 341yl N
the exanples were obtained, or are available, from

Cygpenae, atlald;yiesqcymurguppl(metﬁlglaﬁub hsogganuf ase; tgx(drqb]ly@mme)-s-trlazine

i PR e b e B bitar ey R bSipnOfmi8E NRAGE ctaatiy

tet@BRheMAdd; QR NN- 1aesllyl ﬂlau&ﬁnﬁ@é |tﬁ%?lﬁs&>9§ﬂﬁih@32 4%-frivinyl
g ans, mn = n1nutes mol = =mllinole,

trtsﬂ%ﬁn@saqﬂérl(%@@fb@@@nirarm@hﬂﬁnq)mrate Hrarticuerily usefid is
t1r1a'[18/ij Fsgéss?a%ﬁragje églrléé uslen%l coaé:%gksl 13&1}%@ gle bzs-o e!f' h§ ngC o%_%i' in_

EP[‘)B@I%EIAYIEEE(WSM)MME B0 6950 1Leas a@@USGﬂON@@ 58I5 4g0ne Of
t he _exanpl es mere obtained fromJ. Chem Soc., Perkin
Tr ad§us. 2 pagtylar sompsitieriofithe prrsprt dpeentiopaayiipclydetie, or more

ﬂuéré) gginm (;E?%?%wa&gthﬂ@{t%arsﬁm ﬂﬂo@ﬁyﬁlgﬁnglhﬁésolﬁ{ %dlgﬂemzed units

organic acids in a ute solutio
delﬁﬁidrfﬁﬂh Iamlitmmhlfmntmmﬁgwurp uﬂ@nmesmetf) ztrfmnudnme:m_tatwn a pdvexide

cu Y%§e c:ilgf tpg%(peﬁs ﬁéqn(}{gﬁgreb msas uoremﬂglgle%gegnd optionally

ac@&&hﬂﬁkﬁa§@dﬂllﬁkﬁéﬁiﬁkaft are capable of selecting
an approprlate sol'vent based upon the solubility of

t he Acklsben seahiad carbpDbReB Syt EilATO @@Fll@&@dﬁb@%@l fillgitsencluding

ﬂu]ég%lgl e %llersbgfdvf)r%gesg&é a?Js%yplceﬁgl utﬁlrz iy glh oropo ?mer

compounding can be incorporated into the compositions, provided that they have adequate
stability for the intended service conditions. In some embodiments, additives that
detrimentally affect the clarity of the composition are avoided. In particular, low
temperature performance can be enhanced by incorporation of perfluoropolyethers. See,

e.g., U.S. Pat No. 5,268,405,
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DESCRI PTI ON tetrafl uoroet hyl ene perfl uoro(nethyl vinyl

et her) CF2=CFQ( CF2)5CN Perfl uor o- 3- net hoxypr opyl
wa@edodiong19Per f | uor o- 3- net hoxypr opyl am di ne PCT/US2007/073211

trifluoroacetate bis-[perfluoro-3-nethoxypropyl

am di ne] perfluoroadi pate Perfl uoro-3-nmethoxypropyl

am di ne perfl uoro-3- methoxypropionate

Per ﬂaw&l@kr@{eﬁb%}’lﬂ?@d’éw toghAlafica @repseiessach as modulus, tensile
str%g;tli | g 9@(%{ Bgﬂh%srs é&agblf?eg}sgalggg cghafc(ﬁtvi% G@nd processability of the

‘['uo OXYypr o
compodifiamsr (Smﬁhlbiaamﬂlblémrmahﬂe GOT phkyn@icddim Bermanihek) designated

N BET 560 o 5O B Sl BB0ch hSce h

wiRa! IXI@E iz% %taftfm: blad¥Ms QIS&EI REEESRAT Y per Rlugirdd (ﬁéﬂs%o%polymer
MA - ['uoro-3-nethox TO 1 am di ne CF30CF2CF2C =

(phHR generallysufﬁc@a‘npl e of perfluoro-3-nmethoxypropionyl

fl u i de, CF30 tain

fro nFr?é AR %ﬁlgF%‘i?Bﬁﬁr%%\a}n aﬁﬁ?@?ﬂ?ﬁ@ Z"o’r]ile éé?ﬁ"??tﬁ’é]ﬁ Wever,
wh%'resl ﬁttsendél@f eﬁicl@bl@&%taﬂ[bdcoﬂ@oﬂﬁﬂﬁg@Q@es‘ﬁfable (such as for

CF2CO0CH3 prepared as in U.S.

sem@en@@@r@gpl)ca\mQS)rt@@&eeﬂ lwrgfrm@mé@gcemmmld baveirigpized, and
pre?el %%9{)@ %aﬂngée}ql q%? %d a(c:'(:isg dept%(i)r(s) I;]ncé%\/\g(}r example, zinc
oxide) daqwml hiydrostii et bdlbl&fﬂ @Bbcﬁlfate( hﬁgh@\wﬁ okildu CMIQQJﬂQﬁd»ﬁ@é (silica),

product phase. A f|ve liter ) _flask equi pped with a

wél"@ﬁg:‘rﬁ%rwougfiq gsnsrally s @@ @7%16 oropolymer formulation to bind any
HE O s R R AR, A0, ev(%*%“ﬁé%ﬁe%%%%%@%fk Fhay be
enmmn’mnécbdl(rlhgﬁgrmg seépsrod 4t tlendmpacitires dbat thofiedopalymers are

%H-F{ H n? To the solution of perfluoro-3-nmethoxypropyl
int &0 f4nctiphret hyl f or mani de was reacted at -10C first

W t BhRYdalie rﬂ-’uo@%% er cbfhpbsifiBhs off AL [RWEGLN also be combined
2008/ 014119PCT/ US2007/ 073211 by trifl dor oace

w11éard1ilyﬂi rcudaé)le( Au@Gplymerlcamyiositiema suchbis @ cfaxater o!ur@hlq: thoropolymer

Per f] uor met hoxypr o nitri
compauas- eyl SHFATE THRoBOp TR GOBPEorigesy also employ
smhB amdhed obYurdisié hlohafmkRMisfalcdMohb@eF eSiﬁﬁabIérbuf@ SiteUh&nonders are
one-liter (L) flask equipped with a nmechanical stirrer

thasp ahegded when £orobined withatdyeative(egy b pAToxide) and, ppefgrably, sgcoagent,
Wl%\ lrJVﬁ(Iieaa %Jfg% Pg@%sﬁ%(?)rPr%ngege cr%?% § ge I%I)%o_njfé%gm%&dg at least

I"ve uor o-

ondTRAID @Xytpr(eRy,la kasindionen (cldGgoud). 5 nol ) after vacuum
drying having a nelting point of 31C and the structure
confirmed by fluorine and proton NVR CATALYST

PREPARATI ONS  1Q1 &5 @bYRibkifs 2 Curable Composition
Per f | uor o- 3- ne oacetate A

100Tht cﬁﬂah&%lmmp’oﬂmed anntplsitionsagametel presired byemixah@ogeok more
ﬂugg)%yylflr%rr s) the cure catalyst, any selected additive or additives, any additional
curatives (if desired), and any other adjuvants (if desired) in conventional rubber
processing equipment. The desired amounts of compounding ingredients and other
conventional adjuvants or ingredients can be added to the unvulcanized fluorocarbon gum
stock and intimately admixed or compounded therewith by employing any of the usual

rubber mixing devices such as internal mixers, (e.g., Banbury mixers), roll mills, or any

other convenient mixing device. The temperature of the mixture during the mixing

-16 -
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met hoxypropyl am dine (8.1g, 0.04 nol) prepared above
di ssolved in nmethanol and titrated wth

W@ eioBugnvaceti c acid (4.1g, 0.04nol) avail abl BCF/D82007/073211
Al drich, pKa = 0.52. 15Perf| uor o- 3- net hoxypr opyl
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ably

more. This post-cure step generally completes the cross-linking and may also release

residual volatiles from the cured compositions. One example of a suitable post-cure cycle
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with trifluoromethane sulfonic acid (6.6g, 0.04nol)

avai l able fromthe 3M Conpany, St. Paul. M\, Hanmett
_acidity function, Ho= -13.8. Those skilled in the art
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mll_and allowed to mXx

incg%ggf %PMSQ@ é93 Lo ﬁ’iVFII } 1@%8 s &N the Peiknire Aeldghg 09 rﬁ?eftor 16 hours.
PR} o T AR AR Cotp S EE AT AR Gl

hedto t he rubber WD 2008/ 014119PCT/ U82007/ 073211 bank
ver, a Perlod of about 2 nut e cr.osscuts were

e FrSlEsE Dl iragoR o OB et tSgenogay g vicall
ca@b%ﬁﬁansﬁhﬁng: OIRRAHUL RS rJdth%f@)nt@H{%nvﬁfefengﬂleraﬁ%é éorﬁgﬁondmg

ap set to the tightest setting. The conpound
to tflhlé)he b Sapprarimetelph3 20h&00mdnomaters)hdn sorghembedigentsi uhg

W t hout in r. 7 tl takln
o Rftte el sthifmhin (BE bR AR T el 8 o
spdcife dhbddibsts akdweshit1389£©Ubolit0T59%5 of RelkQafibe Hﬁﬁlﬁmﬂéd through

to testing. EXAMPLES 2-3 and COVPARAT %VE EXAMPLES A-D

themedyipére Thesgrangesgaelpdelalionpls i betsigpys thetrenil paings. As more light is

blo?@odrjl It ﬁl%O? Vﬁe(ﬁ‘@glpéaﬁ b%) escgﬁje?%%ﬁpar a%lll€ )elnégglr@rgﬁ%ecg) o’f the present

inv@ngort; tﬁ@mapayﬂnmehdgmd: &vd) ofagldwab @t ew pefcehglhé clhrity of
(Belo ﬁfaratlve Exanpl e D used MA as the
gfﬁ‘é%ﬁféhaysabouﬁ BbE 1 COVMPONENT EX. 1 EX. 2 EX. 3 COWP.

FI uor op@é{}@ mngSXﬁQS ot e 1nx|r:e>ﬁtlvgﬂggggolyﬁ?érs &n be measured using a

"haze-gard plus" light meter frorn BYK Gardner USA, Silver Spring, MD, or a Lambda 20
UV-VIS spectrophotometer from PerkinElmer, Wellesley, MA, using known methods.
Further guidance is found in ASTM D-1033--Standard Test Method for Haze and
Luminous Transmittance of Transparent Plastics and ASTM D1003-92.

The fluoropolymer compositions are useful in production of articles such as O-
rings, gaskets, tubing, and seals, especially when a clear perfluoroelastomer article is
desired. Such articles are produced by molding a compounded formulation of the
fluoropolymer composition with various additives under pressure, curing the article, and
then subjecting it to a post-cure cycle. The curable compositions formulated without
inorganic acid acceptors are particularly well suited for applications such as seals and
gaskets for manufacturing semiconductor devices, and in seals for high temperature
automotive uses.

The invention will now be described further by way of the following examples.

- 18 -



10

15

100 100 100 100 100 100 MA, plu- 0 0 0 O O O 0.60
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WA 2@8/004119 PCT/US2007/073211

EXAMPLES

Unless otherwise noted, all parts, percentages, ratios, etc. in the examples and
the rest of the specification are by weight, and all reagents used in the examples were
obtained, or are available, from general chemical suppliers such as, for example, Sigma-
Aldrich Company, Saint Louis, MO, or may be synthesized by conventional methods.

These abbreviations are used in the following examples: g = grams, min =
minutes, mol = mole; mmol = millimole, phr = parts per hundred parts of rubber, hr =
hour, OC = degrees Celsius, mL = milliliter, L = liter, psi = pounds per square inch, MPa =
megapascals, and N-m = Newton-meter.

The pKa values as reported in some of the examples were obtained from J. Chem.
Soc., Perkin Trans. 2, 699 (1989) and J. Chem Soc., Perkin Trans. 2, 521 (1990) and were
reported as the dissociation constants of organic acids in a dilute solution of
tetrachloromethane. For purposes of the invention, the pKa values are determined by
measurement in either water, tetrachloromethane, or pyridine. Those of ordinary skill in
the art are capable of selecting an appropriate solvent based upon the solubility of the

chosen acid.

-19-



0 00O Catalyst C, plu- 00 1.25 0 0 0 0 Catal yst D,
plu- 0 0 0 0.60 0 0 O Catalyst Ef, O 0 0 0 O 0.80
WO 2008/014119 PCT/US2007/073211

The following abbreviations are used throughout the Examples:

ABBREVIATION DESCRIPTION

TFE tetrafluoroethylene

PMVE perfluoro(methyl vinyl ether)

MV5CN CF>=CFO(CF3)5CN

MA Perfluoro-3-methoxypropyl amidine

Catalyst A Perfluoro-3-methoxypropyl amidine trifluoroacetate

Catalyst B bis-[perfluoro-3-methoxypropyl amidine] perfluoroadipate

Catalyst C Perfluoro-3-methoxypropyl amidine perfluoro-3-
methoxypropionate

Catalyst D Perfluoro-3-methoxypropyl amidine acetate

Catalyst E perfluoroadiponitrile bisamidine diacetate

Catalyst F Perfluoro-3-methoxypropyl amidine trifluoromethanesulfonate

Fluoropolymer A Co-polymer of 65.7 mole percent TFE, 33.0 mole percent PMVE
and 1.3 mole percent MV5CN made via aqueous emulsion
polymerization.

AMIDINE PREPARATION

Preparation of MA — Perfluoro-3-methoxypropyl amidine, CF;OCF,CF,C(=NH)NH,

A sample of perfluoro-3-methoxypropionyl fluoride, CF;OCF,CF,COF
(1561g, 6.7 mol) (obtained from the electrochemical fluorination described in U.S. Pat.
No. 2,713,593 and WO 98/50603 of CH30OCF,CF,COOCH; prepared as in U.S. Pat. No.
5,235,094) was reacted with excess methanol. Methyl perfluoro-3-methoxypropionate,
CF;0CF,CF,COOCH; (1463g, 6.0 mol) was isolated by addition of water followed by
distillation of the lower fluorochemical product phase. A five-liter (L) flask equipped with
a mechanical stirrer charged methyl perfluoro-3-methoxypropionate (1463g, 6.0 mol) in
dimethylformamide was reacted with an excess of ammonia (125g, 7.4 mol) and vacuum
stripped out methanol. To the solution of perfluoro-3-methoxypropyl amide in

dimethylformamide was reacted at —10°C first with pyridine (1160g, 14.7 mol) followed
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O 0 Catalyst F, plu- 00 0 0 0 1.00 0O 15 RESULTS
Rheol ogy and scorch are shown in Tables 2 and 3
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Results are reported in Table 2 (below). TABLE 2 EX
1

Catalyst A - Perfluoro-3-methoxvlpropyl amidine trifluoroacetate

A 100-ml flask equipped with a magnetic stirrer charged perfluoro-3-
methoxypropyl amidine (8.1g, 0.04 mol) prepared above dissolved in methanol and
titrated with trifluoroacetic acid (4.1g, 0.04mol) available from Aldrich, pKa = 0.52.
Perfluoro-3-methoxypropyl amidine trifluoroacetate (10g, 0.03mol) was isolated after

vacuum drying. The structure was confirmed by fluorine and proton NMR.

Catalyst B - Bis-[perfluoro-3-methoxypropyl amidine] perfluoroadipate

A 100-ml flask equipped with a magnetic stirrer charged perfluoro-3-
methoxypropyl amidine (20g, 0.09 mol) prepared above dissolved in methanol and titrated
with perfluoroadipic acid (12.7g, 0.05mol) prepared by direct fluorination of dimethyl
adipate as described in U.S. Pat. No. 5,488,142 and isolated perfluoroadipic acid after
water hydrolysis. Bis-[perfluoro-3-methoxypropyl amidine] perfluoroadipate (24g,
0.03mol) was isolated after vacuum drying. The structure was confirmed by fluorine and

proton NMR.

Catalyst C - Perfluoro-3-methoxypropyl amidine perfluoro-3-methoxypropionate

A 100-ml flask equipped with a magnetic stirrer charged perfluoro-3-
methoxypropyl amidine (20g, 0.09 mol) prepared above dissolved in methanol and titrated
with perfluoro-3-methoxypropionic acid (20.2g, 0.09mol) made from perfluoro-3-

methoxypropionyl fluoride prepared above and hydrolyzed with water. Perfluoro-3-
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EX. 2 EX. 3 COW. EX. A COWP. EX. B COMP. EX. C* COWP.
EX. DM, in-lb 1.21 1.24 1.21 2.06 3.50 1.18 1.87

W@ bbos)41¢®. 137) (0.140) (0.137) (0.233) (0.395)CT/0SDBBY73211
(0.211)

methoxypropyl amidine perfluoro-3-methoxypropionate (34g, 0.07mol) was isolated after

vacuum drying. The structure was confirmed by fluorine and proton NMR.

Catalyst D - Perfluoro-3-methoxypropyl amidine acetate

A 100-ml flask equipped with a magnetic stirrer charged perfluoro-3-
methoxypropyl amidine (50g, 0.22 mol) prepared above dissolved in methanol and titrated
with acetic acid (14.5g, 0.24mol), available from Aldrich, pKa = 4.76. Perfluoro-3-
methoxypropyl amidine acetate (47g, 0.16mol) was isolated after vacuum drying. The

structure was confirmed by fluorine and proton NMR.

Catalyst E - Perfluoroadiponitrile bisamidine diacetate

A 100-ml flask equipped with a magnetic stirrer charged perfluoroadiponitrile
bisamidine (50g, 0.17 mol) prepared by direct fluorination of dimethyl adipate as
described in U.S. Pat. No. 5,488,142 and isolated perfluoroadipate after methanolysis
followed by the same chemistry as described above for preparing amidine and dissolved in
methanol followed by titration with acetic acid (22g, 0.37mol) available from Aldrich,
pKa =4.76. Perfluoroadiponitrile bisamidine diacetate (68g, 0.17mol) was isolated after

vacuum drying. The structure was confirmed by fluorine and proton NMR.

Catalyst F - Perfluoro-3-methoxypropyl amidine trifluoromethanesulfonate

A 100-ml flask equipped with a magnetic stirrer charged perfluoro-3-
methoxypropyl amidine (10g, 0.04 mol) prepared above dissolved in methanol and titrated
with trifluoromethane sulfonic acid (6.6g, 0.04mol) available from the 3M Company, St.
Paul. MN, Hammett acidity function, H,= -13.8. Those skilled in the art recognize that a
Hammett Acidity Function of —13.8 would have a corresponding pKa of <-1. Perfluoro-
3-methoxypropyl amidine trifluoromethane sulfonate (15.2g, 0.04mol) was isolated after

vacuum drying. The structure was confirmed by fluorine and proton NMR.

EXAMPLE 1
Fluoropolymer A (300 g) was banded on a 6 two-roll mill and allowed to mix
for 2 to 3 minutes at a mill gap setting that allows the polymer to form an adequate rubber

bank. A quantity of Catalyst A, as indicated in Table 1, was slowly added to the rubber
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Miu, in-1b 3.54 4.35 4.13 4.70 8.83 1.49 4.66 (N-rn)
(0.400) (0.491) (0.467) (0.531) (0.997) (0.168)

w@ 08A6H1Del ta Torque in-1b 2.33 3.11 2.92 2. GECBUSB07/073211
0.31 2.79 (N-rn) (0.263)

bank over a period of about 2 minutes. Six crosscuts were made (3 each side) over the
course of about 3 to 4 minutes. The compound was then taken off the mill and the gap set
to the tightest setting. The compound was then passed through the mill at the tightest
setting, without banding, for 6 or 7 times taking approximately 2 to 3 minutes. The
compound was once again taken off the mill and allowed to cool for 5 to 10 minutes prior

to testing.

EXAMPLES 2-3 and COMPARATIVE EXAMPLES A-D

Example 1 was repeated with the substitution of Catalyst B (Example 2), C
(Example 3), D (Comparative Example A), E (Comparative Example B), and F

(Comparative Example C) as indicated in Table 1 (Below). Comparative Example D used

MA as the catalyst.
TABLE 1
COMP. | COMP. COMP. COMP.
COMPONENT EX.1 EX.2 EX.3 EX. A EX.B EX. C EX.D

Fluoropolymer | 100 100 100 100 100 100
A, phr

MA, phr 0 0 0 0 0 0 0.60
Catalyst A, phr | 0.95 0 0 0 0 0 0
Catalyst B, phr | 0 1.00 0 0 0 0 0
Catalyst C, phr | 0 0 1.25 0 0 0 0
Catalyst D, phr | 0 0 0 0.60 0 0 0
Catalyst E, phr | 0 0 0 0 0.80 0 0
Catalyst F, phr | 0 0 0 0 0 1.00 0

RESULTS

Rheology and scorch are shown in Tables 2 and 3 respectively.

Cure rheology tests were carried out using about 9 g uncured, compounded sample
using a rheometer marketed under the trade designation Monsanto Moving Die Rheometer
(MDR) Model 2000 by Monsanto Company, Saint Louis, MO, in accordance with ASTM
D 5289-93a at 160 °C, 10 minute elapsed time, and a 0.5 degree arc. Both the minimum
torque (Mp) and highest torque attained during a specified period of time when no plateau

or maximum torque was obtained (My) were measured. Also measured were the time for
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(0.351) (0.330) (0.298) (0.602) (0.035) (0.315) ts2,
mn 6.99 4.49 3.14 2.40 1.40 - 2.02 t'50, nin 2. 44
W@2@80R1119 1.34 1.75 5.33 1.36 t' 90, nin 7.79 ACHUSHIBE3211

the torque to increase 2 units above My, (tg2), the time for the torque to reach a value equal

to Mr, + 0.5(My - Mp), (t'50), and the time for the torque to reach My, + 0.9(Mpy - My),
(t'90). Delta Torque was also calculated by taking the difference between the minimum

torque (Mp) and highest torque attained during a specified period of time when no plateau

5 or maximum torque was obtained (My). Results are reported in Table 2 (below).
TABLE 2
X1 X2 px.3 | COMP-EX.| COMP.EX.| COMP.EX.| COMP. EX.
A B C* D
M , in-1b 121 1.24 121 2.06 350 1.18 1.87
(N-m) (0.137) (0.140) (0.137) (0.233) (0.395) (0.133) (0.211)
My, in-Ib 354 435 413 470 8.83 1.49 4.66
(N-m) (0.400) (0.491) (0.467) (0.531) (0.997) (0.168) (0.526)
Delta Torque in-Ib 233 3.11 292 2.64 533 031 2.79
(N-m) (0.263) (0.351) (0.330) (0.298) (0.602) (0.035) (0.315)
2, min 6.99 449 3.14 2.40 1.40 - 2.02
1’50, min 2.44 3.28 2.11 1.34 1.75 533 1.36
90, min 7.79 7.94 5.63 3.88 5.00 8.91 3.23

* Comparative Sample C had a gummy texture after the 10-minute cycle and with a Delta Torque
less than 1.00 for all intents and purposes is considered uncured.
10

Mooney Scorch measurements were carried out using about 50 g uncured,
compounded sample using a rheometer under the trade designation Monsanto Mooney
MYV 2000 by Monsanto Company, Saint Louis, MO, in accordance with ASTM D 1646-04
Part C at 100 °C, a one-minute preheat, a 30 minute test time, and using the large rotor

15 size. The minimum viscosity attained during the test, reported in Mooney Units (MU) was

measured. Also measured were the time for the viscosity to increase 5 (MU) above the
minimum viscosity (ts), and the time for the viscosity to increase 10 (MU) above the
minimum viscosity (tio).

Table 3 (below) reports Mooney scorch test results for Examples 1 — 3 and

20 Comparative Examples A - D.
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2008/ 014119PCT/ US2007/ 073211 TABLE 3 EX. 1 1EX 2 EX

3 O B A EENE. X B SR 1 Bt SEMEy 6Py those

skilled in the art without departing from the scope and spirit of this invention, and it

should be understood that this invention is not to be unduly limited to the illustrative
embodiments set forth herein.

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

was specifically and individually indicated to be incorporated by reference.
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1. A curable composition comprising;

(a) a cure catalyst derived from a mono-amidine and an acid having a pKa
value of about -1 to about 4; and
(b) a fluoropolymer comprising inter-polymerized units derived from a

nitrogen containing cure site monomer.

2. A curable composition according to claim 1, wherein the curable composition is

essentially scorch safe.

3. A curable composition according to claim 1, wherein the curable composition has a
ts value of greater than 10 minutes according to ASTM D 1646 at a temperature of

range of 80°C to 110 °C.

4. A curable composition according to claim 1, wherein the acid has a pKa value of

about -1 to about 1.
5. A curable composition according to claim 1, wherein the acid is an organic acid.

6. A curable composition according to claim 5, wherein the organic acid is a

perfluorinated carboxylic acid.

7. A curable composition according to claim 6, wherein the organic acid is selected
from trifluoroacetic acid, perfluoro-3-methoxypropionic acid, perfluoropropanoic acid

and perfluorobutanoic acid.
8. A curable composition according to claim 1, wherein the mono-amidine is selected

from CFgC(:NH)NHz, CFg-O-CFzCFzC(:NH)NHz, C7F15C(:NH)NH2,
CstC(:NH)NHz, C3F7C(:NH)NH2 and C3F7-O-CF(CF3)C(:NH)NH2.
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a@f- & Hagn EOTAPPREPTSRFEPTHEN P Ciaé@ult’ WhEFG g HGFOnpLY AT
8&%ﬂ@xﬁbﬁg[opolyner conprising inter-polymerized units
er

Ived froma nitrogen containing cure site nononer.
2. A curable conmposition according to claim1, wherein

the .curahl e conposition.is 10essential.l.y scorch safe., .
e A Fer R GOR R L PBiPSioc it ngor Bt e R i oraRarE avine

tih&rﬁcﬂj}rﬁ&ﬁﬁ:d%ﬂ@ @éﬂi&eid%rﬂ fonBmkR ¢Rk1d Rfm géﬂ@bﬁfoléﬂﬂaﬁ

10 m nutes according to ASTM D 1646 at a tenperature

dfartiadlyguginagdolefmsina-tuorimta, olginsuvalidensdmongde i on

according to.claimil .wherein the acid has a pKa val ue
JerBussbyinyites A spmpaBoms ettt e Conposi t 1 on
according to claim1, wherein the acid is an organic
acid. 20 6. A curable conmposition according to, claim

52 drardle cemrosyigasrerding ta clamal . Bderaingd fge st monomer
C xyl 1 ¢ aci - urabl e conposition
é%%ﬁ$§¥%%ﬁ%@ﬁéﬁg?ﬁ¥@%n%ﬁgﬁg?n the organic acid is

sel ected 25fromtrifluoroacetic acid,

per fl uor o- 3- met hoxypr opi oni ¢ aci d, perfl uoropropanoic

2]%}&)021?%1% ﬁ&glla%@%?%lb%t@g@g{g&f) gfa:ﬁ%ll,fwﬁérpg}us‘rﬁl? lﬂge site monomer is a
SAPSRLELES o niif KFE CEOGBECRIIE IR ocrCry N
ngg-O-ég?g?§y%%gﬁ%?%ggﬁuﬂwgygfégg¥abIe composi tion

@W[O@F%@F(@P@%]{U(CFQ)’I\@NE @hBretE =CUIE qc:g\t)aql; yst]-2:Sy £0-6; t =

the formof a salt. 10. A curable
clodpusliu + 8r0; acd perfliung(§8-oyaioad-methyldtfedioka 1tdvéene).
fl uoropol ynmer is

14. A curable composition according to claim 1, further comprising a filler, optionally

selected from fluoropolymer filler, carbon black, and combinations thereof.

15. A curable composition according to claim 1, further comprising an additional

curative.

16. A curable composition according to claim 15, wherein the additional curative is
selected from ammonia-generating compounds, substituted triazine derivatives,
unsubstituted triazine derivatives, peroxides, bis-aminophenols, bis-amidooximes, and

organotin compounds.
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S5perfluorinated. 11. A curable conposition according
to claiml1, conprising a fluoropolyner having

WO pogopalyneri zed units derived from nononers BEI/E8100T073211

from perfluoroolefins, partially-fluorinated ol efins,
non-fl uorinated ol efins, vinylidene fluoride,
10perfluorovinyl ethers, and conbi nations thereof 12.

A curabl e conposition according to claim1, wherein

S . . - o .
o g £ riSTRE BBy ERTRE LR Bl o M PL S AKdition by
ahiiing d&yre wixelysi dersad troaus moaoamidinadieamiding tréampnlined or

of the. formua CF2=CEQ( CF2) LCN; .
éptga_.—eﬁéue;% e R D a value of about -1 to about 4 with a
TS R S B BBl TR e oms yigoeen conteining
Osudlg site morlen2gr tg fornQarbgss¢ntrally sdqrelasafe gurablz-cémpasition.

per fl uoro(8-cyano-5-net hyl- 3, 6-di oxa- 1-octene). 20

14. A curable conposition according to claim1,

f 18 Ah@Ethe @ H&fdrdih? € @afnh 17 8Fher@RtOARABLY cSBp&EH AN
fluoropolynmer filler, carbon black, and conbi nations

tiRgiptardc to scorch as indiosed by & idrabiceofenenserghan Hhmagdesragrerging to

t ' further c I Sin 4] |t b onal

Zg%ﬁwﬁq v6é4 6 at %é?m%r%tﬂregﬁ{%& eoo(r%rtégs?? (lgg;](s aéi:)‘cor ding to
claim15, wherein the additional curative is selected
from anmoni a- gener ati ng conpounds, substituted

t ¥ dzihapedratilg spmpesing WhSTIBALF ComBeQn il |

derivatives, peroxides, bis-am nophenols,

bi s-am dooxi mes, and 30organoti n conpounds. 17. A

X Aoshapahpticlsiangpriimproviaing 10 heviag arnvidible éighstranmessah salected

SRR RSORE DHl S s HES, BBt

tqjor an@wisdj ne and an acid having a pKa val ue of about
-1 to about 4 with a 5fl uoropol yner conpri sing

i nter-polymerized units derived froma nitrogen

nggrrer to fo{.m an _essentially

nt.ai nt'bn(? {:ur . S E;F mo

of CRCSF 81 kIR A IUOERSDEN Y CoPOsition $eMPHSIey 1o
according to claim 17, wherein the curaple osition
oxhi bi €1 1o B HHEEOP TSI I A Rle Jg,(%& %5&9 pgno-
val ue gfidgiegter than 10 m nutes according to 10ASTM D
1646 at a tenperature of range of 80C to 110 C. 19. A
shaped apmidhe tooaprdisd, ogtatlaeinudmalbhé ag acrd disiing erpkef value of
claim1. . A aped article according to claim.
Co havi nbatof 1 wout PR il SR sheb By PoB iR
at | east uﬁf@@&’ériv%@%onﬂ@%trog&?/%orﬁﬁ%ng%% sitbndeRYe 70%
75% 80% 85% 90% and 95% 21. A nethod of meking a

f | uor dpdBapire e MPBRITi on conpri si ng:
(¢) curing the shaped mixture; and optionally

(d) heat aging the cured mixture.
22. A method according to claim 21, wherein the cure catalyst is a mono-amidine

selected from CF3C(:NH)NH2, CFg-O-CFQCFQC(:NH)NHz, C7F15C(:NH)NH2,
CstC(:NH)NHz, C3F7C(:NH)NH2 and C3F7-O-CF(CF3)C(:NH)NH2.
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(a) formng a mxture conprising a cure catal yst
derived froma npno- 20am di ne, bis- am dine,

Wa@ eiogoparidi ne, or tetra-am dine and an acid haRCTgSW07/073211

pKa val ue of about -1 to about 4 with a fluoropol ymner
conprising inter-polynerized units derived froma
ni trogen containing cure site nononer; ) o )
(B Ashethph acaordingiogleime? 1, 2ieegin Eigrep-tpisding Rgemidine, tris-

L Xtur.e: | . ) . i t
o for @REaRRIhERR L sl hrCERARAN Por PS8 creae a st
wherein the cure catalyst is a nono-am di ne sel ected
from CF3C(=NH) NH2, CF3-0-CF2CF2C(=NH) NH2, C7F 15
Q4= NHuiNERat Ay S QeaippiSins MifleNibrine@ MdreMNm i salderived from a
C3F7- 0- CF( CF3) C(=NH) NH2. 23. A nethod according to
dreaflyprinpted gheiioeimidiseandwisT o ited cagiogybgidd ne,
trisam dine, or tetra-am dine and the acid are
conbi ned prior to step (a) to create a salt.
24. A cure catalyst conprising a perfluorinated
M d-ame citalgstsatdrdoigro viadn 24 pwhaetpbe perflootimatdshono-amidine

S U BRI PR, 1o
glfezfd(l):gg AZNHCQZWS m@cﬁ&¥m§8a t is selected from

C(=NH) NH3 , and CF3-0-
CF2CF2C( =NH) NH3HOCOCF2CF20CF3. 10
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