PERFLUORCELASTOVER COVPCOSI TI ON AND SEALI NG MATERI AL Thi s application
clainms priority from Japanese Patent Application Serial No. 2007- 107167,
filed AprwbD 20@®/138$007 5 Technical Field The pr esen®PCirruseeu8iocnv1s el at es
to a perfluoroel astonmer conposition and a sealing material using the sane.
10 Background Perfl uoroel astoners nay be used as a sealing material for
sem conduct or _equi pnent (such as et chi ng apparatus or a chem ca
vapor _depos: { PERFLBOBDEIGHATAMI) CovetaSuioN And SEA NG atA BRI

resi stance, chemcal resistance, and heat 15resistance. In recent years,

extrenme production conditions such as heating the sem conductor egui nent
to 200C or hi gh¥y Ri%\%“%’e@ﬁnﬁs%@rltﬁcﬁﬁ@elaﬁwff Datertaphispion 2 e Nes seal
may stlckup@61hﬁaﬁgyhpngaoo$ubstrate (for exanple, netal). Typlcally,
conventional net hods conprising nodification of the perfluoroel astoner
surface are used to create a tack free surface and prevent firmfixation
20For exarghegicaldisldr f ace treatnment agent may be di ssolved in a sol vent
capable of swelling an el astonmer or rubber. A rubber is then inmersed in
the solution, thereby inpregnating the swollen rubber with the surface
treat ment agenthe poteht averionadiatedso beemludicrtdsetd compdsifion Apjpd seatihg on No.
2006- 11787 ﬁbmev%hé after a nolding process (post cure), a treatnent step
becomes '8 ﬁv?éﬁ“% HWSt her exanpl e, a surface treatnment agent having an
25anal ogous structure to an el astoner is coated onto the surface of the
el ast oner Cﬁ%ﬁ h& met hod has been disclosed in J.P Application No.
2006- 368§§f1 e surface treatnment agent may conprise a conpound having a
perf 1 uoropol yedtcnworbeleitogea nsai icwedssh sewking gnaternd foroamicogdeupr  The
perfl uor r .age d heat ed,
her eby: %@%‘eﬂ%&a@ £O0 et Bt LR B TR PAREMET erever
| n 30bot Feppdratuspbesrasepifats edefébnt Meﬁnatﬁ@m@nca@hﬁmlcahlasls@n@m@s@hw@ steps are
NECASSal YrosilindeGn FARA Rhurs Brdrld @%d@&%ﬁ@oﬁ%ﬁl@nst LRALIROKirBLRP s required
and 1n the second exa a coat an eat1 ng step are required.
35Di scl owmecoaiﬂuctthleeqummmtlt@m(l‘samrﬁugher havesbedeslserdalﬂ@swleoﬁy,athm a tack free
perfluor Vv P S2008/ 060018
fixation %gﬂ%ﬁ%ﬁ%ﬁgﬁgﬁgaﬂﬁ%fgpﬁﬁ?he W# S%%%%%Rﬁlégggg% %g&'ubstrate for
t he perfluoroéﬁ&@wﬂWEKmam@Km@hﬂ@ﬁaﬁg@nmanm%MmeﬁépwumpédheI steps are not
required. gy el%t&rﬂerds? aE@QJe%sc%d)toq:‘?é/a% ?Pacﬁ ARERYEIHERH r&@ﬁi} fifef figGidnv e
met hod of manuf acture tor tack tree pertl uoroel astoner? e present
i nv&ht i orfarsedples? suitace grpteenhegent may be disgglved e folveot eaablstod yeelling

conposi t i AneI LRFRGTIoP ket A n%b@ﬁfs ftlhéﬁ%f?ﬁér?e’%itlﬁ RS soRithn( ﬁa)ere%y dnBEHgﬁ%ﬂga“ e
conmpound erfl uoroel ast omer conposition déscrib n (1),

wher ei n tth%swqﬂlﬁélrr@b%qrdﬁ@ @6 FpdAsdropatment agent| gustopeicthed hay been dlsclosed in
J.P. Application No. 2006-117878. However, after a molding process (post cure), a

treatment step becomes required. In another example, a surface treatment agent having an
25 analogous structure to an elastomer is coated onto the surface of the elastomer. Such a
method has been disclosed in J.P Application No. 2006-36884. The surface treatment
agent may comprise a compound having a perfluoropolyether having a self-crosslinking
functional group. The perfluoroelastomer is coated with the surface treatment agent and
heated, thereby; the compound having a perfluoropolyether is polymerized. However, in
30 both of the examples described above, additional processing steps are necessary. In the
case of the first example, a treatment step is required and in the second example, a coating

and a heating step are required.

35 Disclosure of the Invention Summary

It is desirable to obtain a tack free perfluoroelastomer that does not have firm
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10(3) The perfluoroel astonmer conposition described in (1) or (2), wherein
the fluorosilane conpound is a fluorodisilane conpound. (4) The
per f | uor oDasesases72conposi ti on descri bed in any one of @CY/tsSe0og®yq018vher ei n
the fluorosilane conpound is contained in an amount of 0.2 to | parts by
mass based on 100 parts by mass of the perfluoroel astonmer. 15(5) A sealing
mat eri al shaped fromthe perfl uoroel astoner described in (1), (2), (3) or

(4). Det ditasgn s sFispateorhersie theegonpighpioppriiss ehde selstgtesior fheén according to

the presqRifidyQMbAS £0AbAINARR aAd Ao ih speRHRtcpQhredhot 4QIrOE 1 It ags¢onmpound
and thereby, the firmfixation of th§ f |l uor qgel asPorrer to a substrate (for

exanpl e, deerahls tocdgvelor asoavansEcostRifechys pistivd admanyfastuge &ty i, a snal |
anount NERABuARbcl AU, sufficient to make the polymer tack free, but not
conprom se the_ el astoneric. pr.o ertigs ?f the fluoroel astoner. The

per f1 uor oel ast cyeghpsertiondadudesdBs MY ™% the present invention do not
25requi re an qdyitgeeMalrodidrns) contogditiog cainPrising a8 Ka peér€iRofdelgfoat asd ABET .
Because a snal l., amount of fluorosilane is used, a tack free

per f | uor SelEPHRET CUBANE ti on is obtained while the el astomeric properties
of the perfluqepel d&tcqrefluczosipehtl @mpasitiondescdibgd ad@d,. whe@einphy poses of
this di sﬁ osur.e e uor gel.ast otr)rgllr§E is considered a material essentially

a rfl
made fro lﬁé?sﬁlflﬁ%?qrﬁ%%uélgl R%rf%l??p 1<€Pter'i S, greater than 95 nole %is
30pkr f | uori nat(@yYhe fédr8upokippemer eanpesitidnudesaodicdsh O (Paywheswethend gr oups
that are 4o i hat. t end.,groups are dependent on the
initiat orfﬂlsogosstq)lg{ﬁ’% J(:)Olr%%:@%aﬁggPgﬁéﬁgﬁg%g%%fpoﬁl %‘t is used. In this disclosure,
per f | uori nat ed4) pae pérfludpehbtovrer panpebitamdlosonbedlineny mat efd 1) Wi G).attorcisyst ens

and chal Nyt AAGRRH0RMbIALEFANRIPLPEaunt o502 10,1 ALRBLLLNOT SN AR OTe!

that can be use uor oel ast orer conposi ti on according to the
present ilW0aatts by mass piothe parfluoragiastdnger] i mited and is a typical

perfd uor oel ast@mRre, ki, dscRERhES A Gn JPBLIStBMBOARE LY ih (POIPOSH NG t he
WO 2008/ 13087 /%%%(%0%%82%%1%6 per(ﬁ]uor oeéﬁlést orrser ?Ig a réo ll{lrgaé’)lmghégf a
perfluor s6l(&kin and a perfluorovinyl ether. The perfluorool efin may

i nclude: tetrafluoroethyl ene, hexafl uoropropylene, a mxture thereof, and

so forth, and particularly tetrafluoroethylene is preferable. The
per f | uor dY§tANAPERETIPRN t ypi cal |y a perfl uoro(al kyl vinyl)ether or a

Sperf | uoro(al MYdrdel SdbMREr Jo%ﬂfo@ﬁi%ﬁta%br@ﬂﬁ?tt@ﬁmﬁﬁ’és'eﬁ%{?&tfoﬁrc@ﬂﬂaﬁls(al )
CF2=CFQ(Rt 0),, (R'f0), "Rf) -X\/nereln ‘\1/‘V%J ang Rb arﬁ t%e sane gr di fferent

|i idar  orSnil Oé%ﬁwre%} s IcRPPeHE YdaFebnals Hgn Sxeeneofdht bon at ons, m
and n i ndapesdandht tb QRUBSRR (feiexafpey BletDf cdh He%réa%nte@ﬂd*‘oRPuﬂp@se% of this

perfluorogal kyl group having 1 to 6 carbon_.atons. 10The preferable
per f | uor SUSIRPIS P Yal eMoMNT HedgdagMonat ﬁﬁ&l&}ﬁay%f: ﬂn@m& ta% %war ml a

(2): not compromise the elastomeric properties of the fluoroelastomer.
The perfluoroelastomer compositions according to the present invention do not
25 require an additional step(s) to generate a tack free fluoroclastomer. Because a small
amount of fluorosilane is used, a tack free perfluoroelastomer composition is obtained
while the elastomeric properties of the perfluoroeclastomer composition are not degraded.
For purposes of this disclosure, a perfluoroelastomer is considered a material
essentially made from perfluorinated monomers (that is, greater than 95 mole % is
30 perfluorinated). The polymerized perfluoroelastomer may have end groups that are not
perfluorinated because the end groups are dependent on the initiator system or chain
transfer agent that is used. In this disclosure, perfluorinated, partially fluorinated and non
fluorinated initiator systems and chain transfer agents are considered.
A perfluoroelastomer that can be used for the perfluoroelastomer composition
35 according to the present invention is not particularly limited and is a typical

perfluoroelastomer. It is preferable that a main monomer unit composing the
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CF2=CFQ( CF2CFX0),,Rf (2) wherein Xis For CF3, nis 0to 5 and Rfis a

perfl uoroal kyl group having I to 6 carbon atons. 15A preferable

per f | uor oyel2keg/Bpsrgpet her is a conpound in which n is OPOT/UB2008/0609@8 f or mul a
(2) and Rf contains 1 to 3 carbon atom(s). Exanples include: a

perfluoro(al kyl vinyl ) et her such as perfl uoro(nethylvinypet her,
perfluoro(ethyl vinyl)ether, perfluoro(propylvinypether, and conblnatlons

t her eof perflucroclastouaest in é copbiRfion phi AFYPIEOIfIN e ke tusiovaylctgat i s usef ul
in the pr ese”tTHerpé@ﬂMercﬁleﬁ@hﬁgFﬁtdﬁcfe @etﬁﬂﬁ&%@fh‘?ldh@,que%ﬂﬁﬁr@ﬁro?%’leh@% foll owi ng
formula (3): CF2=CEORCE2 3) whereéin i.s a_perfluoroal kyl
group havni§ue thegeod, %rsséﬂﬂlata@?r@aﬂwlaélycsetaarﬂufmeﬂshyl@leos @f@a l§nd Zis F or
CFl. A preferan] epﬁa.id‘rbﬂ 1@(@%1@% bl A p&tiheh cth8r ¢ sconpound i n
which R is C3F7eep gﬁy n &pﬁ %W %%Wég thg{rm}l;1 M?D g)r o(al kyl vi nyl ) et her
mongirer  (FERIGRa el iRy} ﬁthﬁhéepb?sé%té by i aflewins Previadhs s compound

EES“Z‘:E%RE%%CEES(“@ "@”*’“3%;29 o1 g h
y u m an n eac
r epr esentV AT Bfre eo%aﬂf féi“(f%fen lri% ‘%%n%l% éﬁr&l%a@%ente&r%?p%he

per fl uor d(aﬁinlg@(ty)\é craylbo)neattdslﬁs rh Bad niisdepsiefeutly rdprésost Jriasgatofl el iR,

i ncl udes .a_30 esent ed the followng fornula (5):
CF2=CFOCF2&P @‘g&?}{@&§ ﬁlﬁlgl (t§)6b%ﬁbornealt?‘fn§1 is | to 5, and preferably I,
andln i s | t o The (Reficfdbicopef{ledrkGXiyptvinyl)gteerhacluddsahe campamilsbf tha follevipgesent
i nvent icg_}- @I l&i)e, for exanpl e, CF2=CFOCF20CF2CF2CF1,

CF2=CF c) CF2=CFQ( CF2) 10CF1, 35CF2=CFOCT2CF20CF3, and conbi nati ons

t her eof . CH=CFOLCELIOOERDI e that () mi xture of the

perf | uor 3%@4% WIestnch iedh § M5 ¥RiAPRRngBRIkeMebLbRaARB) 39B o

per fl uor oxyvVvi nyBe IS Use i's 1 ntroduced
i n the peatdsior oel ast oner and a crosslinked structure is forrred to achi eve

t he el ast oneri rdis @ patig

peroki do. cur e BaEo: plAfiord Oty filfotlck & (RRATEDA FAPRAT ORI U )
5cont ai ndfogndaé?) mrPecgméwdéO@Baaybogra@umsé;)Ewnpl@wmﬁl@d@ 1 group(s). The
cure si t%e%@@[ky’f@ﬂyl‘)‘é?l’f@r%héh Qs’}%?ﬂ@&ro{n%lﬁ}lbf?@ﬁkth@f 9&'1@1u%1=5(@th§‘§znﬂzl)‘éﬂfef' le
(I'N) group. ferable cure site nmonomer containing a Br or |’ group

i ncl udes: pebﬂlt%@mnyam}d&tw; @Weconmﬂw$ theragér oet hyl ene

i odotrifluor O%ﬁ'ﬁﬂl& rfhfb‘r létl‘f’erﬁonbﬁfe‘f afat iéQfs@M‘Irﬁt‘ﬂ@CBrésent invention
CF2=CFOCFE2 0CF2=CFQOCF 2CF20CF2CF2Br, and

condi nat i1BHY Sr?e“roé‘&ouﬂ bqpéqsgptg b the followingefopBmadk cont ai ni ng ON i ncl udes
t he_f ol | quy, &ngc)ggnq q{;@ CF2) 1CN( 6)
CF2=CF(J CF2CFCE CFZCFSIEF rou 2CFCF31, 0(0 %) Y 6 835

wherein Rr1s a perﬂuoro avmg t0 6 carbon atoms, m 18
and Z is F or CFs. A preferable perfluoro(alkylvinyl) ether monomer is a compound in
which R¢is C:F7, mis 0, and n is 1.

25 Another perfluoro(alkylvinyl)ether monomer that is useful in the present invention
includes a compound represented by the following formula (4):
CF,=CFO[(CF,CFCF;0),(CF,CF,CF,0)(CF2),JCxFax1 4)
wherein m and n each represent an integer of O or 1 to 10, pis 0 to 3, and x is 0 to 5.

The perfluoro(alkoxyvinyl)ether that is useful in the present invention includes a

30 compound represented by the following formula (5):
CF,=CFOCF,CF(CF3)O(CF,0)mCyF2n11 (5)
wherein nis 1 to 5, and preferably 1, and mis 1 to 3.

Perfluoro(alkoxyvinyl)ether that is useful in the present invention include, for
example, CF,=CFOCF,0CF,CF,CF;, CF,=CFOCF,0CF;, CF,=CFO(CF,);0CF3,

35 CF,=CFOCF,CF,0CF3, and combinations thereof.

It is also possible that a mixture of the perfluoro(alkylvinyl)ether and the
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15wherein n = 2 to 12, p =0to 4, x =1to 2, and m=1to 4. A
preferable cure site nononer containing CN includes perfluoro(8-cyano-5-

nmet hy1- 3,80aesxaesr2oct ene) . A particul arly useful PCHUIS268t0600m®NONES
used in the present invention is bronotrifl uoroethylene. 2 OA particularly
preferabl e perfluoroclastonmer is a perfluoroclastonmer obtained by
crosslinking a ternary cogol ymer conposed of approximtely 50 to 85 nol % of
CF2=CF2, ngphraiatexeypyligherds geedapl % of CF2=CF( OCF3), and approxi mately 0.2

to 5.0 mol % OfA@ul%LéEten?dnbﬁlefYBrlﬁ@@duce&' fetht hearesdd At & anpaLRssliskeadded in
the perfluoroel astomer in a small anmount 25and thereby, firmfixation of

the fl uorurHEs i§hmaddo gcligysthe 3%@%5&%@%9?@% e qure|sife SUOBIHBEY ment , t he

f 1 uor osi AR FAEROMREHE O Eurk Réastibhss bR, Ble@ndd@pief@hibla cRRIskitt uRmepRt yet her,
In one enbodinent, the fluaro banc f nE nds arcwg rer uor opal yet hers
t er m nat QNSRS O {1045 prongpe 33 e GhgamShi Thofars 1iFdreTEne

conpound rﬁ@ncd?ﬁalﬂ-dﬁlﬁﬂeﬂmnéthﬁaﬁé}ﬁhﬁgﬁdhml’arﬁﬂﬂﬂ’e(EN)giﬁ ade the el astoneric
properties of the felgl%tomar such as an | nh er§ eaI i n%h@?terl al (for
exanpl e, heat ‘r8EICRARERICHIIPUOLIH fouainyng a Bror L gD ML{igPYsi | ane conpound

pr ef er ablbromsdiflupeithylume pfpohpeaitherodmdensioddeifluescathylene, 4bfdnued 33 4-ane

conpound  havi erflyor Il o) jning the foll ow ng

formul a (tg[)r ﬂu@%ﬁ eon(eé {@7@§§?¥e@§'§%§]§g€%¢l~ec§ (gl%%ﬁtt ur e having a

per¥d uor d&ikeFOgita(p,CIROE,ahR, B knyd cagntongioan thanedfs 1 or 2. In sone

enbodi nent s, oLi.nat

cont ai ni ng th Qﬁ oelf% ovmer?m%fsgtgrrng O%F&gﬁta@ﬂg[aéw(ﬁp?% ?8%1%&@0%%%

r epr esentGFaChoMOYak@Nt or dival ent pol yfl udbbpol yet her group, Q represents

an organig;d | repre ts ad to 4 alkyl group, Y
CF; bﬁ@&éﬁ cﬂd%@gﬁ% BERYPYCR i)

represents ‘a group,”’x is 0 or 1’and y is 1 or 2. Y represents
a hydr ol y@%ﬁCE[QGCB Fid(E5)RON exarrpl e, a(Bulide, a Cl-C4 al koxy group,

and, gicy! er&ml@z%@gﬂﬂbx&zm@lh%@n& Qipy, Speci Tic exanpl es of .
hydr ol ysabl e groups I icl ude: et hox ox% and propoxy (groups chl orine

and an acet oxyA graergble cure site monomjex C@@msu dinghedes perftugeo(Btoyana-pat ed

pol yet hermah{éaglg ER%- haugndhe structure containing 10the follow ng fornul a
(11): ((RO)3Si "-R/(0(CF2),),,-(0CF2), T&OCFZCF(CF?)))q RrLr-Si (OR) 3
(11) wherein Faspmml@ By gseftl Gure sitempremersed Hethe @resent INATioR %y | ene gr oup:

in and r Hr%@ﬁ%@?d&fﬂerﬁre 0 or 1, n, p and ¢ |ndependently are integers
fromO to 50; n+p+g> ndt i ndependently are to 4 i.nki ng

I
or g&hi ¢ group A e@tw%aﬂy yrgblovactifioraciiyigspercy & ear #Péner&ﬁ@mdlb@/ an
al kyl 1595%@599111{1% |c@ d)l ﬁieﬂétéiiposed of approximatel 50 to 85 mol% of CF,=CF,,

ERPRRIC el it iccdie st e D LINPIMING

cont ai ni n@rd §ie heddniki ng f or mul as ( 12) or (13):
(ORLO6: (Rr) | -k lergeliay Fesyqunt AR s et gt Rt dp AP FS ot
| east onendfthdrbiey, fioml fm&tlﬁg oﬁthledhlbtu’e%tonﬁeEE@EB@%ﬁr)ate daflb2 Phsedied. In one
embodiment, the fluorosilane compounds of this disclosure are part of a
perfluoropolyether, In one embodiment, the fluorosilane compounds are
perfluoropolyethers terminated with a silane.
An extremely small amount of the fluorosilane compound can be added to the
30 clastomer and not degrade the elastomeric properties of the elastomer such as an inherent
sealing material (for example, heat resistance/compression set).
The fluorosilane compound preferably is a perfluoropolyether and is, for example,
a fluorosilane compound having a perfluoropolyether structure containing the following
formula (9):
35 Re=(Si(OR)3)n (9)

where Ry is a structure having a perfluoroether group, R is an alkyl group and nis 1 or 2.
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(C2F4), (CF2 CF3), or (C4F9), Rf independently is a perfluorinated
(A -C4) alkyl group; R'f is a perfluorinated (Cl-C4) alkyl ene group;
X Is 2 or 3, eaméemea!ﬁnémg ’I'Qeeﬂ%?ﬁ%& l)é(lPré’tﬁ& sﬂal%rmél hebe 1R BOGuR BhGinin Siine

integers fromO : 1, Lisa Tinking organic group R-S-C3
0-R - Stmﬁﬁowmgmulﬁm‘smﬂ-ﬁsﬁs Rl (80) i nki ng organi ¢ group

GHe- S %m el Ef Iggzﬂresentg a mm'llcéx3 lent %r d1valg Cfpio dy%uorc%ol%‘re:thgr5 %’lcnlfﬁf lQe regregern?sua%;

and R 'S an"a nples

C3F70[ GrganaChednt GRIGRS g}dﬁﬁ @H@ﬁ%ﬂﬁﬁl €106H3) ABkyl group, Y represents a hydrolysable

C3F70[ CFCF3CF30] 0 H6 SC3H6 oCc2 23 .

C3F70[ @t%}ﬂs&rﬁz%% Aardaohos b ersnes egﬁwémc%ﬁ%f@é&%xwie a halide, a

CFCF3 CR(BHaRe3 Broup, (42 adf drelbdxJalRylener é@@h‘é Xl I&E of O
JICHT--1 Sr T4 Si( C%H ‘H@)@ &Q) éﬂ’ﬁ}lﬂ@ %%Bb

nCF _hygdrolysablg g@ups 1nglu§_meﬂgyx \ ethoxy, and propoxy g gloups chlorme and an acetoxy

( C2HSO), 03116SCSH6CIIHZCFZ( 0C2F4) ( OCF2) nCF20420C3H6SC3H6S1( 0C2F15) 31

(0130) H6 SC3H6 OCH2 CFCNOCF2CF( CF3) 1n0C4F90[ CFCF3CF201qCFCF3CH20C

3H6SC3H6 SKCX]}&-B()I‘BQ embodiments, the fluorinated polyether silane may have the structure containing

(C, HSO H6 SC3H6 CF3[ OCF2CF( CF3) ] nCCAF90[ CFCF3CFI 4 qCFCF3CH20

WO ‘Qooé%l@ g‘?‘lﬁ%@é?oaoms C3H6SC3HBSI (0C2H5) 3, C

| F70[ CE@F@EEZIQIM ﬁ%%g;awmwwmmm@mmmﬁwzm 11CFCF

lc:?é%% @@56 POPEREBEY o pEBatesd €01 )iy lene group; m and r independently are 0

C3F70
snczpaGroct 19sd PSSR e T S e cae! i g Gre B0

and n+d- is¢ ligsingergpic group -CO-NR-(ChHp emahdbrl o halCs elkgleng; iod Bsb praplkyl
CO”BOU%QJIPZAQ@@?IE%MC nount of 0. Ito 2 parts by mass based on 100

Tuoroclastoner, 0.2 to 1 parts by nmass based
on 100 (ﬁ&@bS@Hﬁﬁ@O@ﬁ: (Qﬁé: @Eﬂé(ﬂﬁbb@Fﬁ‘é}Nﬁi@fHeStﬁOCﬁzhn 0.5to 1
parts by maﬁs based of the erfl eI ast oner .

P b amoarth sSR® B SRnes (b7 idtined BER S, s hEmRPAN Y 15 AR HRine
suf fi citanfollbatile fbmaﬂaﬂflﬁ)e@t(n:)ahmbm‘ n RBE(R%ZE@].(ORL (theramount  of

compr oA EHSi 3 ettt AP Lot e PeEe TRt T The

el agt oNBer&R mgﬁieﬁéxﬁentﬂﬁlg af dhdiend & tﬁ@f‘éll@%ﬁfg@,ﬂﬁcwl@v G{UFCPEFIP)(CF)@MW
a filler such as carbon black or silica, a catalytic agent for

vul cani&ali4-dRF2 6F3)1 ¢dCiliok & inglgpendentlydsa pﬁ@ﬂﬁ@tﬂﬁ?@ (o uGﬁb%lﬁll &H%‘Pa R'tis a
Conpoug#rﬂl(énﬁ%& @-c3} 4 1&& %}ﬁ{}:é?‘??ﬂﬁ%%?sgﬁﬁerﬁﬁ&cf‘ﬁgaeh@g 3 323’ n.pandg

fl uor oel ast oner because osi | ane ‘conpoun
filler ashategesfpoudet $ii nt-preg>dl hst ohming ¢rgatih eroup Rh@-CalddiQ-Roh-GHs theO--

1 uor oSt ahe cOTDOuAl U AnlNSARSE 1, Uoh kAL TR 3, ey e g el bY

usi ng exi's process or e Eneration of
t acls freeleylédetm@ehmsmmanqagrdn@ pemfigenmdudor e easi I y and at a Iower

2 Ocost _th f ent.i I rface treatnent nethod. A

shaped %#a@@ﬁ%%%%#@%%%ﬁ (g{:l }ggaﬁﬁgﬁggg)by putting the conponents

of the @m@d&@nmm;&:@gm@m&ggmg{&hﬁgﬁ vul cani zi ng and shapl ng

t he co%nents by a conventl onal _net hod such as a first vul canization
7O

and a @@“éﬁl}%?ﬂ#@’r(p&:}bhoduct obtai ned fromthe
el ast on@fg, @ch rtli’(%%@é%‘ﬁ ggﬁﬁgi((b@?ﬂsqg,esent invention can be
used as a seali ng terial or the [Tke for a
30 (CH30)38IC3H6SC3H60CH3CF2(OC2F4) (OCFg)nCFQCHQOCQ,HﬁSC3HGSi(OCH3)3,
(C2H50);58iC3H¢SC3HsOCH,CFL(OC;Fs) ( OCF,),,CF,CH20C5Hg SC3HS1(OCoHs)3,
(CH;0)381C3HSCyHOCH,CFCF5[OCF,CF(CF;)],0C4FyO[ CFCF5CF,0],CFCF;CH,0C
sHsSC3HeSi(OCH;)s,

(C>H50)3SiC3HsSC3HeOCH,CFCFS[OCE,CF(CF3) [;0C4FoO[CFCFCF,0],CFCF;CH,0



sem conduct or equi pnent (such as a dry etching apparatus or a CVD
apparatus). Because a surface of the treated elastoner is nade to be

non- t ackywothes/sherst oner can be prevented from adheri ngPCO/US260806@ee W t h
whi ch the el astonmer scaling material is in contact, and thereby, the
sealing material can be prevented from bei ng danaged by the adherence. 30

Ex I Ex le | A I bt b di 100 ts b
of 1 ho SSpERPdbSHEIGRE bisr P (GGG PG RIS RRE S T,

manuf act ur 4o FEy,0¢00 HCF@F Cmﬁ H ¢,Hs)p parts by mass of an additive
(obt ai ned undtgFtﬁe {r adenat Cgoés\%oéﬁpcm US2008/ 060018 " PFE0LC',

manuf act &@@OB‘}FC@E@@W EE@F)CFZ%:3513$€§{6I§9(Q%§3§3 of MI carbon (obtained under

the tradengmo[CIHRPOCE,OTROW @RIOC 24 SEYHADE 5 D, ahd ¢3F7O$CP§EF2@FZ©?nad9), 1

o RSBt B SR B R SIS K805
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]Ehe clzgrrﬁma@di mmw%d(gtcs:mylrﬂ@d ofithd preflwbecklavistacr, ar Peato. mrlepmrt@lrhassﬁasnl‘? 200C
or our an e avl n a thlckness
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b )

by Tss . AISORRL oo by TR PREA bR nEBIR Pt B Lo by

MAass. Exaaxpmeleélsezmﬁgen@alwﬂnmwmncoh as in Exanple | was perfornmed, except

that the anmoungy, . fl%sﬁ(ﬁ%r g% %@811 ﬁgc;o (Eﬁ%%dtﬁ @ SEf?tl %engﬁf;‘?ﬂeagl\é%{lﬁﬂlvﬁﬁlleﬂ n the

sane condition as Ion o0 rin

ri ng di arsetleas @&bczsbl’ackmn S(lluqan@ﬁatdiyaﬁeg@ﬁ)fora»n@baam&mm oailtlmhalteeas mll as @em"n was
pr ced. t I Exanpl e |

s bert ané REBIBRLA chitfpli R il sep 47 B8, RedE BRERALL AaBrd 6y s ot
added. MfhussRRNstomer heﬁ@lsg ieefluaserdiane epmpeundiean be @dl‘iﬁéitwléhla@ﬂelt fWeesheet, an

0-shaped Joh{fﬁuﬂﬁi{g b dastdig. %ﬂﬁ&t B kit of tHEM{dréNiRhe E'd) ﬁ@fn%ﬁﬁto‘%ﬂ@ awre

di anet er nm was produced. 30 Conpoundi ng Ratio of El ast omer and
vul cani zaxerfbwrwlw@mrwan be perfyreed st HELPIsS iR aqqm@elﬁr bpaetoyc.af t er

the firstpy E) brieAoaIa Qi k& BiRYNadidmé@n belpbAWini@l ekl @sily and¥a lower
2008/ 130872 2008/ 060018
cost than t at of a conventional surface treatment method.
A shaped elastomeric product can be produced by putting the components of the
composition in a compounder and then vulcanizing and shaping the components by a
conventional method such as a first vulcanization and a post cure.
The shaped elastomeric product obtained from the elastomer composition
25 according to the present invention can be used as a sealing material or the like for a
semiconductor equipment (such as a dry etching apparatus or a CVD apparatus). Because
a surface of the treated elastomer is made to be non-tacky, the elastomer can be prevented
from adhering to a surface with which the elastomer sealing material is in contact, and

thereby, the sealing material can be prevented from being damaged by the adherence.

30
Examples
Example 1
A sample was obtained by compounding a 100 parts by mass of the
35 perfluoroelastomer (obtained under the tradename “PFE131T”, manufactured by Dyneon

LLC., Oakdale, MN), 7.5 parts by mass of an additive (obtained under the tradename

6



Tabl e 1 Conpoundi ng Rati o Conparative Exanple Exanple 1 Exanple 2 Exanple 3
Exanpl e 4 Perfl uoroel astonmer 100 100 100 100 100 E-18412 7.5 7.5 7.5 7.5
7.5 MI Cawbanosi30872 15 15 15 Silica 1 PCT/US2008/060018

“PFE01C”, manufactured by Dyneon LLC.), 15 parts by mass of MT carbon (obtained
under the tradename “N990”, manufactured by Cancarb, Ltd., Alberta, Canada), 1 part by
mass of silica (obtained under the tradename “AEROSIL R-972”, manufactured by Japan
Acrosil Co., Ltd.), and 0.25 parts by mass of a perfluoropolyether terminated with silane

5 (obtained under the tradename “ECC-1000", manufactured by 3M Company, St. Paul,
MN). The obtained compound was subjected to a first vulcanization at 188°C for 15 min.
Then, the compound was vulcanized and molded under a post cure condition of 200°C for
16 hours and 250°C for 8 hours and thereby, a sheet having a thickness of 2 mm was
produced.

10
Example 2
The same operation as in Example 1 was performed, except that the amount of the

ECC-1000 was set to 0.5 parts by mass.

15 Example 3
The same operation as in Example 1 was performed, except that the amount of the
ECC-1000 was set to 0.75 parts by mass.

Example 4

20 The same operation as in Example 1 was performed, except that the amount of
ECC-1000 was set to 1.0 parts by mass. Moreover, in the same condition as the
production of the sheet, an O-shaped ring having a ring diameter of 25.7 mm (inner

diameter) and a wire diameter of 3.5 mm was produced.

25 Comparative Example
The same operation as in Example 1 was performed, except that the fluorodisilane
compound (ECC-1000) was not added. Moreover, in the same condition as the production
of the sheet, an O-shaped ring having a ring diameter of 25.7 mm (inner diameter) and a
wire diameter of 3.5 mm was produced.
30
Compounding Ratio of the Elastomer and Vulcanization Property
The compounding ratio and the property after the first vulcanization are shown in
the following Table 1.



1111 ECC1000 0 0.25 0.5 0.75 1.0 Vul cani zation Property (188C x 15 mn)
(dNm) 108.3 104.3 104.9 101.8 104.2 M (dNm 9.2 8.71 8.55 8.78 8.64 Ts2
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VH
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Table 1
Compounding Ratio Comparative | Example 1 | Example 2 | Example 3 | Example 4
Example
Perfluoroclastomer 100 100 100 100 100
E-18412 7.5 7.5 7.5 7.5 7.5
MT Carbon 15 15 15 15 15
Silica 1 1 1 1 1
ECC-1000 0 0.25 0.5 0.75 1.0
Vulcanization Property (188°C x 15 min)
MH (dNm) 108.3 104.3 104.9 101.8 104.2
ML (dNm) 9.2 8.71 8.55 8.78 8.64
Ts2 (min) 2.87 2.65 2.79 2.58 293
T50 (min) 547 5.51 5.73 5.27 5.34
T90 (min) 9.62 10.9 10.2 9.79 9.70

In the above table, MH means the torque maximum value, and ML means the

torque minimum value. Ts2 means the time required for 2-point rise, and T50 means the

time of 50% vulcanization (midpoint of the vulcanization reaction), and T90 means the

time of 90% vulcanization time (optimal vulcanization point). The cure rheology of the

samples was investigated by testing uncured, compounded mixtures using the Alpha
Technology ODR 2000 and tested in a similar manner as described in ASTM 32084-(7.

Peel Strength Tests of Elastomer Sheet to Metal

On a piece of stainless steel (SUS) whose surface was polished by a sand paper and
then degreased, cach of the above-described sheet samples having a thickness of 2 mm
that were cut into 10 mm x 70 mm. The sheet samples were mounted and sandwiched by a
jig and a pressure was applied thereto (sheet compression ratio was 20%). In the state of
applying the pressure, the sample was pressure-bonded for 48 hours in a 100°C oven. The
jig was taken out of the oven, and then, in the state of applying the pressure, the
temperature was cooled to room temperature, and then, the oven was opened and the
sample was provided for a peeling test. In the peeling test, a tensile testing machine was
used, and the peeling strength between the rubber sheet and the metal base material was
measured at a rate of 50 mm/min. The measurement was performed 3 times per each of

the samples, and the average value was obtained. The results are shown in the following
Table 2.

Compression Set Test of O-ring

The O-rings in Example 4 and the Comparative Example were tested for

8
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25Conpression Set Test of O-ring The O-rings in Exanple 4 and the
Conpar ative Exanple were tested for WD 2008/130872PCT/ US2008/ 060018
conpression set for 48 hours at 200C in a simlar manner as descri bed
. in ASTM 439R- 03 Method B and ASTM D 1414-94. Results are reported
as percentages. The results are shown in the followi ng Table 2. Table
2 Conparative Exanple Exarrpl el Exarrpl e 2 Exanple 3 Exanple 4

Peel i ng Strengt f 0.80 0.61 0.15 0.3 npr.essi on, Set %, (200C

x 48 Hr s)§ g\perﬁ%@oe astpﬁl& copRQstt 1&13&}@%@%@@ Ué)gqegz&'tomer and%l%) a
fluorosilane compound, wherein the fluorosilane compound is a perfluoropolyether
contained in an amount of 0.2 to 1 parts by mass based on 100 parts by a mass of the

pertluoroelastomer.

2. The perfluoroelastomer composition according to claim 1, wherein the fluorosilane

compound is a fluorodisilane compound.

3. The perfluoroelastomer composition according to any one of the preceding claims,
wherein the perfluoropolyether has the following formula
Rf'-[-QSiY3 Ry

wherein

R represents a monovalent or divalent polyfluoropolyether group;

Q represents an organic divalent linking group;

R represents a C'l1 to C4 alkyl group;

Y represents a hydrolysable group;

x1s0orl; and

yis 1 or2.

4. The perfluoroelastomer composition according to any of the preceding claims,
wherein the perfluoropolyether has the following formula
(RO)SI-Li)m-RAO(CF2))n-(OCF2)p-(OCF,CF(CF3))q-Re-L-S1(OR )3

wherein

Ry is a perfluorinated (C1 -C4) alkylene group;

mandrareQor1;

n, p and q are integers from O to 50;

ntp+g>1;

sand tare 1 to 4;

L is a linking organic group -CO-NR'-(CH,)4- with R'=H or C1-C4 alkylene; and

R is an alkyl group.

10



Clains: 1. A perfluoroel astomer conposition conprising (A a
" perfluoroelastomer and (B) a fluorosilane conpound, wherein the
fluorosilane conmpound is a perfluoropol yether contained in an anount

of 0.2 tg 1 paft eﬁ}ﬁo%?ﬁtcgl?é%g gBSﬁIQlQa&%?&ﬁU BYarfy JTRESmO td Bewherein the
perfl uor oel asto per f1 uoroel ast omer- conposition according to

claiml1, mﬁhmmmiyeﬁen hhmﬁd@idvangfmnmhound is a tluorodisilane
corrpound . Ih ), f el.astonmer conposition according to any one
of the p&@e(gl ﬁbpigrréw"%m@% ePh the perfluoropol yether has the

fol tom ngalor sl R LRLORNIORD QORDERIRYD (R LLISMEREN! < o

monoval erit of di val ent 1 uor opol er ‘group; Q represents an
or gani ¢ di val eviterdin nki ng group RI represents a CI to C4 al kyl group;

2. e perti ortal et Suber Bredr b edefing e 8MR of the
preceding clai ms, \WYBCBICTEY, r(gpgep(f;ﬂ:qupg e o), hasC e fol | ow ng

fornmul a

f ( RO) 3Si - Lai n-RrRE{dsparzngy -9 woipyefed (GCFOORIICE 29w Rf - LcSi (OR) 3
wh Rf ; d 0
erein i s&@dgerﬁer rln%%def%flg %M%ne%@{ .ene group; mand r are

or 1; n, p an ar'e 1ntegers n+p+g>1; s and t are Ito
4; L is a linkiisg cesganic group -CONR -(CH2)g- with 12'=Hor d-C4
al kyl ene; and R is an, al ky g%roup 5. The perfl uoroel ast oner

conposi tion aé%éré‘iqﬂgm@@eéﬁ?l%a‘%pﬁﬁs 1 to 3, wherein the

n, p and q are integers from 0 to 50,and n+p+q > 1;

L is a linking organic group R-5-C3;Hg, O-R’-5-C3Hg or CO2-R’-5-C3Hg;
L' is a linking organic group CsHg-S-R, C3Hg-S-R’-O or C3Hg-S-R’-COy;
R’ is an alkylene group; and

R is an alkyl group.

6. The perfluoroelastomer composition according to claim 5, wherein the fluorinated
polyether silane is (CH30)3SiCsH{NHCOCF,(OCF,),CF,CONHC;H Si{OCH3);,
C3F,;0[CFCF;CF,0],CFCF3;CH,0C;HgSC3H S1(OCHa)s,
C;3F;0[CFCF;CF,0],,CFCF;CH-0C Hg SC3HgSi(OCaHs ),
C3F+O[CFCF3CF20],CFCF3CO,C3 HeSC3HgS1(OCH;3)5,
C3F50O[CFCF;CF20],CFCF;CO2CaHSC3HeS1{OC,Hs)s,
(CH;30);SiC3HSC3H,OCH,CFA{QCF 4)o( OCF,),CF2CH-0C:H SC3Hg S1{OCH3)s,
(CLHS0)38iC;HgSCHOCHCFR( OCF4UOCE, XCF2CHAOC; Hg SC3HSi{OC, His)s,
(CH30)3S81C;HeSCiHyOCH CEFCE5[ OCFLCF(CF3)],OC,FoO[ CFCF3CF,0](CFCF:CH,0C
sHeSC3HgSi(OCH1 ),

(CaH50)381C5HSC3HsOCHCFCF3[OCF,CF(CF;3) ], OC4FOO[CFCF;CF2 0] CFCF3CH,0O
C3HeSC3HSI(OC,Hs)s,

C3F;O[CFCF;CF,0],CFCF;CHLCH,SC3HeS1(OCH;3)3,
C;3F,O[CFCF;CF.0],CFCF;CH,CH,SC3H S1(OC-Hs)s,
C5F;O[CFCF;CF0],CFCF;CF.0C;3HSC3HeSi(OCH3)3

11



pertl uoropol yet her has the follow ng fornula
Rf 0-(121,0)6-R'1- (R r-L-Si (OR),, or
RRO) "Si-U R 361-(Rf1s- (ORtf)n-PRIlop 4.01-{)),)-(R0Os- (R, -L-Si(RO1 1
. 2 X, I n whergi i F7 [ 1 y f the follow ng

7 uct ur aa LR OGBS LST IR 2 ey or
(C4F9) ; REFiMddFpeRAEnOyCoF L e (PoSsH Y (0@ktee (Cl- C4) al kyl group; R'f
is a perfluorinated (Cl-C4) alkylen rqup; X i or 3, m s, and r
i ndependent | y “Q}eée”(})“g? aril,nt%%er Jgoén(gtoéo%ng “igrﬁt%‘d%fos"zq'r om0 to 50, and
n+p+q > 1; L is a linking organic group R S-C3H6, 0-R -S-C31-16 or
CO2-R -S-C3Hol Uis a linking organic group C3H6-S-R, C3H6-S-R -0 or
C3H6- S- R7- 0O A Ralipng maerial ’yeped &ogythe perilaaweRsiosnes gompesuionygsopiing to
6. The perfl uor o ast onmer copposition according to claimb5, wherein
Uhe 11 UoPTHabeS: BOPYEEREE A Ene | s
( CH30) 3Si C3HENHCOCF2( 0CF2) CF2CONHC3H6SI ( OCH3) 3,
C3F70[ CFCF3CF120] OCFCF3CH20C3H6 SC3H6SI ( OCH3) 3,
C3F70[ CFCL3CF20] CFCF3CH20C3H6SC3H6SI ( OC2HO2,
C3F70[ CFCF3CF20] 1, CFCF3CO2C3H6SC3H6SI ( OCH3) 3,
C3F70[ CFCF3CF20] , CFCF3CO2C3H6SC3H6SI ( OC2H5) 3,
(CH30) 3Si C3H6SC3H6OCH2CF2( 0C2F4) 6( 0CF2) CF2CH20C3H6 SC3H6SI ( OCH3) 3,
( C2HS0) 3Si C3HE6SC3H60OCH, CF2( 0C2F4UOCF2XCF2CH2 OC3H6 SC3H6 SKOC2HS) 3,
( CH30) 3Si C3HE6SC3H6OCH2 CFCF3[ OCL2CF( CL3) ] HOCI F90[ CFCF3CF20] , , CFCF3CH20
C 3H6SC3H6SI ( OCH3) 3,
(C4150) 3Si C31- 16SC3H6OCH2CFCF3[ OCF2CF( CF3) ], , OCAF90[ CFCF3CF20], , CFCF3
CH20 C3H6SC3H6SI (0C2H3, C3 F70 [ CFCF3CF2 0] 11CFCF3CF12CH2SC3H6S1( 0 C
C3F70 [ CFCF3 CF20] nCFCF13CF12CH2S C3116S i (OC2H3) 3,
C3F70[ CFCF3CF20] CFCF3CF20C3H6SC3H6SI ( OCH3) 3
C3F70[ CF2CF2CF20] , , C2F4CH20C3H6SC3H6SI ( OCH3) 3, and
C13F70[ CF2CF2CF20] " C2F4CH2CH2SC3H6SI (OCH3) 3; wherein n is an integer
fromO to 50 and n+q is up to 30. 7.A sealing material shaped from
t he perfl uoroel astoner conposition according to any one of the
precedi ng cl ai ns.
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