EP O 460 523 Bl Description The present invention relates to a
fl uoropol ynmer conposition suitabl g foo'{? %gg i1ng and to its use. Fluororesins
are excellent in various properti £ 0460 sol vent resistance, |ow
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limted abe vihieh reagireNom Highymangfagtusipg eastsi n t herein is still too low to obtain
a uni f 8 m adlihoughupelypaylidene flueside [sigovmite ke soltiblednea olar selverigiugisgs dlinpihylfgmamide at
non- adhest igh [srBpraipies2 usable salvepi s auits ligiadand Hesolubiity ofdhayetip tersin i #ill daodey tot o
renpve t hPtdan ﬁﬁ’l'f?fmeﬁ‘?? kpnsparent prating i8¢ r at e i s sub ect ed to rougheni n
treatment o f\”?’ﬂ'B?"br“%}Bﬁ“’? e rens e fot ybavsia . Erder
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satisfa t%ly'y RPMEL not suitable for practical uses. 30 An obj ect of
. the preserMR,l rﬁéentlon Is to overcone the above-nentioned di sadvantages. The
present i nveht dn provides a fluoropolymer conposition for coating, which
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gr oup Cconé&dntatning gyotsklipbétic sthucture/is frorhiD.1 tol30 amgwéipht. [err] is a nenber sel ected
from t he gr gtys, hepesept invegtioo fis ta dissnive the abays-oeptionad dnabibms)and togrovide a2 flermpalpmero
group andcampositoR3or £0atigy, suhigh CoRBprisesza priymer of | adiveringcontaining ayelealiphatiq uetire ihaving
nmonov ak& net legstpa Caupling @roepp inrits moleculepand 3 ;solyantifordigsalviag said polymer. ( pr ovi ded t hat a
is 0 or 1 wibnflygropelymer conigined,ifhthp spmpositien of dedeasent livergen ies asyglepliphaliostrugture,
having a ?’PEIEJPﬁ?fé’h'c'ﬂ:éfﬂf“a?tmeﬁﬁyﬁ‘?&"wqqﬁﬁ%ﬁ”‘{fmgﬁ ucture is from0.1 to 30 %
by wei ght. ThR@erergliermyiadkent i nvention is to di ssolve the above-nentioned
probl ens and to provide a fluoropol ymer conposition for coating, which
conpri §&s a pol ymer of a fluorine- cont n| ng cycl oal i phatic structure

havi ng 45 at |east one coupl I ng gr 2|t ol ecul e and a sol vent for
di ssol ving said pol yner. éol ymer al ned in the conposition of
the present invention has a c phatic st ture exanpl es of which are

il lustgzated by the foll ow ng genelr&j. )f or nmul q FR)_
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The general fornmula (i): 50 [err] 55
[err] 2 EP 0, 460 523 Bl wherein 1 | S- 5 mis 0Oto4, nisOtol; 1
+mtn- is 1 to 6 and Ris F or [grr] és%ﬁ§%§¥ﬂ formula (ii) 5 [err] [err]
30 wherein each of o, p and gq'is 0 to 5and o+p+q is 1to 6. The general
fornul a (1 Wk 1 B Pt dB1E) Bokelichrlh €1 Wo b poefl er ] 15 F orlerr].
Anong t he P o mcycl ¢ st'ructures, typica exanples I ncl ude

pol ymer s haV|ng the follow ng cyclic structures, but the present invention
is not limted thereto. 30 [err] [err] @@- [err] [err] [err]
45 50 555 There are two types of procegses ?OH\preparlng t he above pol yners
as illustrated bel ow, but the_ﬂtgﬁear i nventiogpys not limted to these
processes. 3 EP 0 460 623 Bl 1° Process by ftyclic polynerization
(Dferr] 5 Radi cal pcb¥yer|zat(cm5[err] [err] (USP 3418303,
GB 1106344) 20 (2) [err] /

10 (CFCe),

wherein each of o, pandqisOto Sand o+p+qis 110 6.
The general formula (iii):
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wherein Rt is F or CF3, and R® is F or CFs.
Among the above-mentioned cyclic structures, typical examples include polymers having the following
cyclic structures, but the present invention is not limited thereto.
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There are two types of processes for preparing the above polymers as illustrated below, but the present
invention is not limited to these processes. .



4+ Radi cal pol ynerization 26 [err] 30 (USP 3202643) 35 (3) [err] + Radical
pol yneri zation 40 [err] 45 (USP ggé%%éﬁ) g 55 4 EP 0 460 523 Bl 2.
Process by ‘usi ng cyclic nononer ic Sﬁ merization 10 15 In the
above exanpl es, a polyner having a perfluorocycloaliphatic structure was

i |1 ustrat £eocédd by bytfic piiyaastiod Nvention includes pol ynmers wherein a part of
fluorine atons in the above exanples is substituted with a hydrogen atom

and/ or an or I ROl |y aving a cyclic structure obtai ned by
nmet at hesi s pgﬁ}né?ﬂigkfgSﬁeng?ﬂ‘ﬁgééﬁ% bel ow. 20 25 Thus, the pol yner
havi ng st he specific cygliﬁ Shryqtur useq in,the present invention can be
obt ai ned snoot hly and” &f f FEP&fery PRy YRRE 128548 ent i oned cyclic
pol ymeri zation. Particularly, by using a nononer having two types of
pol ymeri zabl e groups of different polynerizability i pt@&sage nol ecul e
(the i neap@@thﬂE-@Ft—-i@)Flao-y-a l'i gki ng ch@imFgopfrecting tt[fe .aT_v]o
di ffer®t types of/pol ynerizabl e groups has an atom nunber of F 2to7),
the cyclic polyne izatigﬁ can proceed snoothly angfgfficiently ile
inhibiting gellin wi t houd using ultra-high pressé e conditions &nd highly
diluted conditions\ As nvhtioned above, nonomers s\itable for cytlic
pol ynerd zati on sho pr@eferably satisfy the foll ow wo @eenditions. 35
The fi liést conditi otrglldg t%rﬁ{;ve two carbon-carbon mul Pg‘pqte b@ & of
different polynerizability. A typical exanple is a carbon-carbon double
bond. There are ¢USPe3418308|uGBolb06B8¢A3 having two nul tiple bonds of
asymetric structure, e.g. a vinyl group and an allyl group; a vinyl ether
group and a (2 hyCFsFQORTCE a-GRQOrCHe-QR=QRy ni ng nul tiple bond and a
hydr ocarbon nul ti ple bond; and a perfluoronultiple bond and a partially
fluorinated multiple bondt 4RadicaX¥hpodpweniizabadntion is that the |inear
chain portion of a linking chain connecting two carbon-carbon nultiple
bonds preferably has a atom nunber _of from2 to 7. If the atom nunber of
the liffear chain portion of the-ICHkiwg chainis 0-1, or not less than 8,
the cyclic polyneri z-é-t[‘,‘(f;ﬁ KGRIy occur s.C[Ge}J.er ally, the atom nunber is
preferably from2 to 5. S%ﬁgthe Iinkiqg chainis not limted to a |inear
r

type, but nmay have a side cHain structurle_or cyclic structure. Furthernore,
at\ens gonstituting t he |inkiuig2chain naﬁ:Eenprise not only

~CFCl—

(USP 3202643) -
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45 carbon atons but al so heteroatons such as 0, S and N. The third
condition is that the fluorine content is preferably not |ess than 10% by
44 523 1

weight. If «the fluorine content is EFo®

3

fluori.ne atons is hardly achieved. As a matter of fact, a perfluoronononer
can be satisfactorily used. 50 55 5 EP 0 460 523 Bl Exanples of the

above-nentbqﬂ&g&faﬁghékﬁgéhﬁg giononers are enunerated below. [err] [err]

10 [err]

15 [err

[er erein x is an integer of fromO to 3) 30

[err] 35 [err] 40 [err] 50 55 6 EP 0 460 523 Bl [err] 5 [err] 10 [err]
20 [err]gln the prgsent jinvention, a nononmer havin Vi et her group
Che C T gﬁt

expressed by [err]
reactivity, cyclic]polyderizability and inhibition offgela

ils 25 preferable in respec pol | zation

exanpl es of which Gncl uge perf Ragicad|gotirmerightiohher (@err]B[err]) and

perfluorobutenylvinycether ([err] =[err]=Terr]). :C:
’ CFs CFs CFs CFs
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_ In the above examples, a polymer having a perfluorocycloaliphatic structure was illustrated, but the
present invention includes polymers wherein a part of fluorine atoms in the above examples is substituted
with a hydrogen atom andfor an organic group, or polymers having a cyclic structure obtained by
metathesis polymerization as illustrated below.

Cfs CFs - F F
é I Cl's
—€ CH=CH , =€ CH=CH

Thus, the polymer having the specific cyclic structure used in the present invention can be obtained
smoothly and efficiently by the above-mentioned cyclic polymerization. Particularly, by using a monomer
having two types of polymerizable groups of different polymerizability in the same molecule (the linear
chain portion of a linking chain connecting the two different types of polymerizable groups has an atom
number of from 2 to 7), the cyclic polymerization can proceed smoothly and efficiently while inhibiting
gelling without using ultra-high pressure conditions and highly diluted conditions.

As mentioned above, monomers suitable for cyclic polymerization should preferably satisfy the
following two conditions.

The first condition is to have two carbon-carbon multiple bonds of different polymerizability. A typical
example is a carbon-carbon double bond. There are enumerated fluoromonomers having two multiple
bonds of asymmetric structure; e.g. a vinyl group and an allyl group; a vinyl ether group and a vinyl group;
a fluorine-containing multiple bond and a hydrocarbon multiple bond; and a perfluoromultiple bond and a
partially fluorinated mulitiple bond.

The second condition is that the linear chain portion of a linking chain connecting two carbon-carbon
multiple bonds preferably has a atom number of from 2 to 7. If the atom number of the linear chain portion
of the linking chain is 0-1, or not less than 8, the cyclic polymerization hardly occurs. Generally, the atom
number is preferably from 2 to 5. Also, the linking chain is not limited to a linear type, but may have a side
chain structure or cyclic structure. Furthermore, atoms constituting the linking chain may comprise not only
carbon atoms but also heteroatoms such as O, S and N.

The third condition is that the fluorine content is preferably not less than 10% by weight. If the fluorine
content is too small, the specificity derived from fluorine atoms is hardly achieved. As a matter of fact, a
perfluoromonomer can be satisfactorily used.

ion, preferable

the specificity derived from

0



the above-nentioned nonomer conponents may be used alone or in a mxture of
two or nore, or.may also be used pLn_conbination with other copolynerizable
conmponents ‘so |l ong as the presencEP8f469I5f§3BEher 30 copol yneri zabl e
tonmponents does not inpair the essential properties of the original nonomer
component . efatRP b dtbveARBbT Bl EmBRARRG Sonbilorkify GRR! yITEr i zed are
~not limted but may include any of radical polynerizable nononmers such as
various fluorine- contalnlng type and hydrocarbon type nononers. As a natter

of twosor Tare DAL TR Ghe YR Al Koo b F 2 Fa Chr R, " 7 T

above-nenti oned nononers which enabl e the i ntroduction of 35 the specific
cyclic strg@uegF O FoeC PCB20T b VEFti oG F BERy BICBsfPrBTef t he
above-nmenti oned copol yneyi zabl e nononers include fluorine-containing
nmononers such as fluoro frn and fluorovinyl ether. Mre particular
exanpl & include tetrafl Boethylene per fl uoronet hyl vi nyl et her,

per fl uoropropyl vinyl ether, or a perfluorovinyl ether having a functional
group such a I sull p, and further vinylidene
fluoride, gri?rayl (Fgagg'??gecpan I(lhl ocgmgﬂglréoet hyl ene. 40 In order to
make the best use of the egsential‘feature of the present invention, i.e.
the sp&cific properties delGill2d fr&hﬂghe cycl oal i phatic structure of the
f1uoropol ymer, the amount o the gfclic structure should preferably be not
| ess than 20% nore preferap% gétess than 40%in the copol yner .
corposition. Since the fluor %GI used in the conposition of the present
i nwant Lon has a coupling grou a.coating filmfirmy adhered to a
substrate & b@EBt&T@E@I‘wﬁﬁQu} ClFosE G 0CH e F et é CHe adhesivity can
45 not be inproved satisfactorily sinply by adding a coupling agent to a

solution o ' hay ki f hfie-ggnt ai ni ng cycl oal i phatic
structure. &ﬁ%gﬁﬁmn%t#& 3t"rli'gqgg'aﬁg@bst rate surface with a coupling
agent ks not satisfactory in respe of durability such as water

resi stance, and the characteristic(properties of the polyner having the
fluorine-containing cycloaliphatic structure, such as low dielectric

const ant, a{whéwdinek fisCafrintygery of | f2bine0 t203) The coupling group used in
thg present invention is a group having the formula [err] wherein Mis
select@d fromthe group consisting of Si, Ti, Zr, H, Th and [err]; [err]

Sl et e F SR OTEAT gmmgwt-'op g FRECRO GF oupC FeC Il B! group,

an amno g and [err [err] mdnoval ent org nlc roup); [err] is a
nonoval ent organic group S or 3; and a is O, éi g provided that a
is 0 or 1 whennis 2). Gfuﬂgrcpnsrdered that the dafie tory adhesivity

can be*obt ai ned since the coupling group has a group of[err] 55 hi ghl y

el Léin“gf"&%@%@ﬁg%ﬁ@??ﬁ% Er R GBS 0 DO =i B oy

group, an al koxy-substi tut edl al koxy group, a hydroxyalkyloxy group, an
acyl oxy, group, an am noxy gr®Fp, a ketoxine grodb Gfénlno group and an
am de group. Particularly, when consrderrng varl EP 0 460 523 B1

norgani ¢ Gdrial D Gha U ERUETRECEL LS @?FUG PE%%M?LE al koxy

group having a carbon nunber of fron11 to 4 is preferable. Wien such an

~ al koxy4sgroup is present, the conposition have a sati§ffactory stability and
a material by-produced during coating does not substantially have any bad
influence. As far as [err] is selected fromthe above enunerated 5 groups,
[err] bonded with one M may conprise two different kinds. Anong the above
enuner ated nmenbers, Mis preferably Si, Ti, Zr or [err] since precursors of
the otffer nembers are hardly available. Particularly, when Mis Si, a very
strong adhesivity to an inorgani c substrate can be obtained w thout | osing
transparency. R2 is a nonoval ent organic group, but -MR2 is not always
necessary to be reactive. Exanples of RZ io include an al kyl group, an aryl
group ghd the |ike, the carbon nunber of which is preferably from1 to 10.



Exanpl es of these coupling groups include a. trinethoxysilyl group, a
triethoxysilyl group, a nethyl dlnethox si | group, a triethoxytitanium
group, a tributoxyzirconiun1group, kyhafniun1group and the |ike.
An exanpl e of a nethod for introdUC|ng a coupling group into a

fl uoropol yner conprises reacting a 15 fluoropolynmer having a carboxyl
group, an alk car ro i 4 wth a
conmpound havi W? @Fwﬁrﬁﬁ?gﬁq %gre;c%‘l :@uggpppﬁgrgﬁg or a vinyl
group having at |east one functlonal atom or group é&jected fromthe group
consistisg of a chlorine atom an ami no group, an akilmal kyl group, a

urei de group, a glycidoxy group, an epoxy group an | socyanate group and an

acryl oyl groupypands) rrhandra. e, tirgy sa W e ., 20 A
f I uor opol yner I[E:nl?a%i g%mg ¢g§c¢’[\ﬁe€5&oggezca!qﬂl)% ﬁEr (ﬂf% m%]gq?ég)er franner as
in the preparation of the fluoropolymer havi ng t above-nenti oned

fl uori né®cont ai ni ng cycl oal i phatic structure. Thét is, the fluoropol yner
havi ng the reactive group such as -CH2COOH and - CH2COOH3 at the term nal
can be obtai ned by poly r2|ng the fluoropol yner having the

fl uori ne-contai ni ng cyc;m% |phat|c structure in the presence of an
|n|t|ator of an ordinary brgani c peroxy conpound. 25 A reactive group
can be p05|t|v@H§é + (i QOCHY [szc(bE‘ed@Fq{]m ng with a nononer having a
reactive group such asyferr] [err] in the preparation of the

f | wor opol ynmer havi ng tge fluorine-containing cycloaliphatic structure. A
co\*pl I ng group can be Yntroduced by reacting a conpound havi ng the

abowg- mgpt i oned coupling group with a fluoropol yner having the

above- nent i onegHreaCH 0€ W5 @b, CRsICB=CRst i on can be preferably 30
conducted at a tenperature of ?rom 10 to [err] for from2 to 5 hours. A
coupling group may al so be introduced by copol yneri zing a nononer having a
coupling group the plesent inaghtiarila PodoyBE havingldne ViyD BtRerSgt6Up @@ressed by CF,=CFO- is

vi nyl t r izsepleraeiin @sm@ctaohgolynerzdtion reaxtivitg xeysiic lpalpr@erizability dad HBIEGT dLgbl&ion, PFetdrdbf

f 1 uor opol y memplesvf whightricledd pasiupioalighvioy ether (OF I ¥CFOZEIQFICF{) aAd periubiobusshiyNing sthihen
t he anount (@ =CRRCREESFFAG)-gr oup i ntroduced is too small, the adhesivity is
not . sat i sf actTp poye-@sntionadmppercer canponénts rayriterused glomajesin atrib@uraoftvner nocke, tihreay
coupl i ng adémbe ysaf inrenbisetion with efber |coolymerizable cemmogintrado Igng e dhret fresencefof thi ether

f1 uor opdf yﬁ%’yﬁ&’!{‘g\g qipenents deqsi nadmeal thexeseantia) properties af e priginalgmanpmercompasenis.

degraded and RFEP BPR°|VF:?"26'P'9 fMeBPMEE B8 copobmeiized Greenst [iritee but maysingluglg #hy ping
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anount of ? 9’8 UPRY AARe Pf 8 agpfiweof two or more
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| east one shoulp bisfagablybe it leséithbh 2096, MR ETEHELIIRDY ioBthah 40beUR the 'B6pofyMBE GamBbsitian.

cycl oal i phat iSincs theuUfiubrapalymes @ekdi in theNEompostDe IF tHelpresdiit itvdntidh has B@diling group, a

pr ef er abl ycdatingfilra firmiynadheneg toca subsiaiasdah Ye pltaineai withdut Bsing ®dnsrarene). Tt RiBesvRy €dn Of
from 0. ¥ t get(be3meroyed, salisfactorilp rsiafpiyr abadging raosou@ing agent @ 8 Solfitien rof & grolymeasavingd at
30 Cin peT'HDT'WUE'QDQJEWP"Ph@F kel Ao raandthod|fér ttepting \aceubsirate fsurfage with & soupling
smal |, mechdsnlie et s%‘tsfa@ﬁ'@{t'mméﬂec‘rﬂi [dualility euep @3 weterrresistances anchthiy cpractodistip erogertiase
becomes unf'4® P%%’P h?"dﬂﬂ/ hecfipotingecorigifing: eyclpalivhatic skysturea pugh 28 flow] digleciric Sonstpot, are

| arge, the ng} ?!?%'Y " a coatl ng sol uti on becones unf avorabl% hi gh and t he
coat i ngs‘bper E?H% useq tp ® pY fept mw@oﬁon |sag2 I&thgforraulgm eift%a yhesain Mor
di ssol vi ng f% hPaifgled frem 8191979y sensisting

structure Jn- Tetn r i grg gaq" OS @ﬁs'f &P é?'%ﬁﬂ??“t"%?}'ﬂbgu'ﬁé
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en nis 2). It is

such as peg UP’ o {J?df' I F]’
per f | uogpt ﬁ,?my,gg&g Waﬁlﬁmr tesw ! eo? am ne °5° 0 Frf’ﬁ'pu'balsc?tqr‘?uﬁé’ﬁt“ﬁﬂ

ani ne; a Pol yiekBlsQRuAR RUAHu®S R én Dg.xa@%ﬁuormg% Ji MLk

(per f 1 uor oalkbxP §lodd, b bikexpSutRitcted kcky 5.%6 dé%(% iyl uﬁ Si g;?:.'f,},i;
pol yf | uor ogrblpe Beketexib gsup,( Camihd!Glo@s BridO& rhidd bid when consudenng various
hexaf | uor opropyl enetrinmer; a 55 polyfluorocyc oalkane such as

per fl uorocycl ohexane and perfluorodecalz and pol yfluorocyclic ether such
as perfluoro(2-butyl-tetrahydrofuran), and the |ike. The above-nenti oned

sol vent may be used alone or in a




mxture of two or nore. Also, a chlorofluorocarbon such as
trichlorotrifl uoroethane and di Chi:cm*’ odi f| uor onet hane; a

hydr ocl or of | uor ocar bon such as di gﬁ%ﬁﬁﬁhﬂ uor opr opane; and ot her
‘organic sol- 8 EP 0 460 523 Bl vents such as a | ow nol ecul ar

fluori nepeaBHid di il Tompushich SeH as éiadTMPFeQ&ﬁi{yQ% &L&Q@%\d PGy ‘?{d as
a M Xt Ur @roatdel Sterial KHedikoy §84p f¥ing BR%EPN 'ﬂg Rftrdble. Wﬁed"é@ r@s a
sol vent, alkbg BRSO Fn%&dnp heSeoRpELitR AVIES sahi@ikion) BEY a{ndpJ fmateifal BprBduedP@kifly and -
uni f or m eedtihg tébs nbt! sibstdatially Réve @ANGadMTMency/AE far 3s RO.E \8itted 1AM thidabBve dAlindtath ' ng
5 poi Nt igloupss Bls bdnbed with SRR intay cathpricd o GffarbitikEids; ONPosi ti on becones | ow,

t her eby i npAntong e abodtentreraten herhibels, Myis préiatably S TH @ %A1t sirics pRelr@fd & the other
dependi ngnehers s hasily. aviebie Pattituarly.avheo Mie it a iy strogg achbssiity to el inbejanit s@istratet

| ess t hamsar kerqbjainedrwithoutiesing rarspdrgnenot | ess than [err], is favorably used.
The upper |Rri & reshovalent dugsnic ioreyp.Jwt MR?dS nat lwagsotegessary msmdreacwvm&kanmcof atly
limted, inslyge ansalifybgreupedn apyl a@mnd [therlikg. the jqesien umbertof ehithgs brietargblp Gomtl tof0. t he
sol vent uségamrles @oth?ﬁgﬁul"'i‘& grBuRs dRpluge @riamethoxysitd arayp. & igthnygjlyl group, a mettyl a
fluor opol "Wﬁ'éﬂ/ﬂrﬁ'g? & TrefhgpytitaRin gwupR. a.trrhumrzwe'waarwpWdﬂm%hogxhain@mr@p jand
cont ai ne ' conc ntrat| n of at |east 1% by WEI ht in the conposition
of the pre H‘°d r nraguein acherH‘r ?f‘Pb!ém ger pamiyises {epcting a

necessar Fa Vi o ormﬁ? fl\/ﬁl Qhﬁ wherein |s% rogé|y TP rPWeantm n‘i"ﬁﬁf
it S?LLE‘E%%E 74, Fitdap g a i .g:f:@ $§a§§%m.zp o

_ | uor, I’R1 ﬁﬁanaa nCen
f 1 4ot opol yrﬁﬁuohﬁw!rﬁtg b H:QH é}ﬁxp 0315 b& %ﬁﬁ”érﬂh tHd sQM&#n%Q &h@{hb (breﬁgrgtﬂﬁ Lire
used her @eNfiudRpPsmer hﬂwﬁgﬁh@' abBRHeAnb & ilidiRe-ntafin Cb‘yM&Eﬁﬁhal ¥thdldre? Th UL thd19
group andudlopdyTRving) 36 RECHRD gieGp! Blch g -BRUDH MACCHICTDH: U 4RNbiial £4h & the
f 1 uor opologairgd byapdlyneritiiee th |flustogolyRreC Redinglitidl fligrine \ehtarMg 6oBdlibRatié biudtteinhd S
made | owpresenae bflzh initiatoadfial Grdinary Bigarid peiRy pinidaiaed. On the contrary, the

concersr at i Areadiive glvep Eanuisr paitivelyniatrodacdi by GropdhenekikingOWith & motoiieR hdVing G reactive

cycl oal i gtear seh st (Qict OFQCF: GF(GRIN(CFA4-0@0H; ia thehpreperatiaadf itegfiubriobdigntsa having the
prepar ed fluggige-intaiving cyvivaliphaticeuctugel | on i s appropriately sel ected dependi ng on
I ts use, buk cquplingearup gan pe fintroducdl Ly teactiB@ s compaved iving the etfoes-mérttignefl rcoupliiy 5 t o
260% by werogmwith 3 fipordgelyraes hgiingi the eheveonentionsd imactiye group. (Puema featlion £an biepreferably

pr ef eraabr:@dt*mater?@perame@ﬁtr@n o o 50" Gifer fAme2 o Bgrance such as hydrof luoric
acid and %5 gl%?t'i’ '(’398 i@@@i‘f‘“&@"%{’ RY-HoPRIMerizing MPNOMArhangs,¢ouelifg groep Wi ar e

as littl Q. grovn s“P%é%’é"VH’HP‘?!{P V%‘Bé‘? Yi%"e&}?ﬂ/s%?@? m B gPRAAYOmPfdhe
present 8‘" rineg er resistance
the cqatj

@’%h

N qg i ket Enteiil o

be cort Ogg;& m@e fl rﬁer":}u% tﬁe ﬁa‘g c%eré plg%(ioall atic stru uée ﬁ’ §Iigpdtgj. gﬂf\aesent
inalar W e p09 %” (ﬁM dIII (%ref 3?9 to
viscosit Xpdrd%ﬁét@@%ﬁec@ a%brﬁitoi 0 cdip Etl]"

i it oduc bdtdsifit) Sis GRpHNeH Vehed roQé’BonBrmg él'{)dpnﬂ |ﬁtr6@u£5 %BﬁFn@ uﬁlJ‘oPé pglgnﬁére'it |§tnb€ il O

the cabpasdetsanior Thigtsvingl the | sandahvi®f Ha BN @f Ty filoPipbifidsts Mavirg Bie Sriu

CONPOSi t ytivaliphatic GMictubds prd3eént MaRE @pGsitioh hive @ cawpling droupUkbs bl tﬂélﬁhhte é&i d' C

30 groupbé catistaetothe gneraved fif BIOlbadhiagbue r1/20hét nthel Audagpolymera Havisg rfluynra%nt iigher

than 5 ppyroalihaticsinesires fpreséntindie alimposttionbis b oigeerhiavingt dn Bas oneCioGpligg Grogp. Pr esent

i n the conpofiorapelymeérnelingle flurrineconayingi cycladipthbtis stivtures useddn alfid present ingantich and

hydr ol 8hobld pegferably bave @n indringic viseosity (ereinafterdreferregiozas [illof frorm0arty 08 divg; framt ant

“and t he Prefeebly &g 02 feé?ﬁé&k/gll mepsyrerhat 38 ° G inl pedindre(2-hdyidbtighydiofuranh df thehalug kel
bonded wistip sihajlapashasical strengiheat poreal tempoRIukeA prahigotapperayre beromes ynfaverably low. .

pr ef er abPB “Plﬁ’a??'aﬁl e Hﬂ%ﬂf [’@ Fdepdara% thetyiscosityeftaj opating selulien besormesyinfayarghly hight | s

al so 35 ‘E?F“é‘gPBer%ﬂ%l eeAamedificulecei vi ng agent such as a trialkylamne in
order %o % "éH?‘id ff ""F% s 3395 @pr haypg aT'P%‘"?fB?’??t%‘Q {CrasiiRhatict he
pr esent Stl'u al Ia?'r:rieﬁe uor ﬁ r pel Egj f & a (‘sBe‘gltqs H‘E?Q?B’&ge a tﬂ-

i ncl udi ng] yfﬁB.% kel st rﬂfﬂ)%h% ffluognnbhne {Foro :lé%# é g?g’:r{:ﬁcﬁcﬁg %? g,e?r a

f l ow Coa{’f% uor eneuwimer;
Among g hSol hﬂ&&cl@ﬂﬁ@@h at shllﬁaFHcJ}blo%&éﬁd SHZI dEﬁ l}&! calin; 406 Fff ﬁ:::"‘%lg s&h

as perfluoro(2-butyl-tetrahydrofuran), and the like. The above-mentioned solvent may be used alone or in a
mixture of two or more. Also, a chlorofluorocarbon such ‘as trichiorotrifluorosthane and dich-
lorodifluoromethane; a hydroclorofiuorocarbon such as dichlorotetrafluoropropane; and other organic sol-
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40 coated filmis required to have a satisfactory srm_othnessi I An article
coated with the.conposition of the esent invention is excellent in
various properties such as |ow di elﬁ?ﬂﬂs@cﬁﬂst ant, lowreflectivity,
fransparency and chenical resistance. The conposition containing the

f1 uoropol yRagiis fEh 4§ 100 rn%fe@lﬂir fthh’K@EHn{aﬁlmg rﬂ&?etl?éﬁra' hgt'ﬂ'ﬁtfaﬂa%ﬁ Bndh a%ol?o?%gy Qeglfse% 25
mat eri al f @mpadte S4hehtcal fi b | ens, So mrror, amn o

di sk, a touchwiaredoiverd hﬁﬂﬁ‘a(}i?dh%ﬁiﬁ@ﬁmrﬁ% @L@@Qﬁolveﬁ Y Blah tlof;”spé%d B(%H\' o low,
crystal celierebyipiodicing @dmosth €l Unifd¥Absling Almbd mhg%&ﬁrﬁl'yt WhbR a BIVHH heiing b YoW boiling
condenses , paintdé ase6, thd vistosiy afte wnmﬁmpgsit‘omseebmest 1B, tRURSbl ribrovit cBatiRg Workdbility.
field; a CG'EISL agpivenitieselealed tigpendiiy dniits @8 Génerally, RisBiGnt hading & BAiIKG BBIEIEF not fss than
beaker, a @b mmteoprgfordbly hotdessl tran &S, Isi favgrably lussdd e dpPertiih@ ofhe ib6ifitg gaint of the
cheni cal f iselyerit uspthig noftshenially) lraited.i butis gelierally abostais0les. Howevksr, tha bsikhg @6ikt of B8 isSifent A
protecti ve“seﬁﬁ/e%@%b!ﬁh- it bedompsiunsuitablel fos taating- pr oof i ng coating for rubbers and

pl asticg? d‘r%’!‘@@?@'wf devingiarfiyorinercontaining rcycloaighatict sractiaie i chriiined at @ concentration of
stai n- pr oof’"i t ALY wggfft&thedcosmoeteapfém presgnt invention 4|coating file cen b progucasioft ismgt
paint, a pf%P FP% NO@ %fn °f't?’°9°l¥§‘l°‘h haying otk {Hcsine-gantsiniag piveleatiphatic; etrugtyen bavé gr

i nk- st ai ni ﬁﬁ’p " éb?Y@ Palpfartory adhesion ¢aa be gafivyed {f iablgast f1/29, [pesferably
present Lnxoe ‘8;? E}ﬁ ‘éﬂ“P' 8?&9 e $agpenizsfiop, pf the-toropalyssy having dhei fiygyine-
materi al” mmg ;&f:g!oah o str ugturg Bsie re'BB‘P?"é e WI ration of ﬁ@olmek BaviRg ia cpppling

r equire tr n

'y OA S0 f"'“i '%er haw t he elsgnt n\/ nt i on can be
a‘(vsoram Y Wb g e 45’ é't ; | r
US d in sepivng RAURbANG-c6 'Uyéoéﬂﬁhaﬁ ﬁ:g&ﬂ I£r lljm%d é ilm a e
osici Rg GmlisCikd YonkeRBaBA Blapfiopiadly 8 S, bif |s ﬁofne
deV| ces of wbl@ﬁ$r@6r§Wfroﬂﬂﬁ§ﬁQb%rb§me I ch rrake t nmost o suc I'n er ent
properties ofin thefcorpusibrestithe prasent in%dhaft ‘%rpré\‘btﬁﬂé BRNGY corlentsOW o 'a&hu@% s’taﬁce
const ant ameh as hjdglfiudiie adid &rdisn &6 GRup Sich as £ERxA §RUPMY aBhiEANES Eo ad
present i npassible.0ftheselakidib eulse anb acldic Grooieéraiptessit Infh 1696 BHARE Blodti: ;Sré(ﬂéhiﬁﬁland
Exanpl egs waenaesistance ¢f tehmating filoeobtairde a@tdagraded aad the ldeatqarsaaRB is liably & bd BRoded. DY
no nmeans r &lsq, fifithst asidictsybstancehand reecacldicrdtip arsyresent irba GBI aimint, thebstebliffloEa toupling
(Synt hesi sore#e i llowered,anH yiseasityAinaryas@ Bncjgetatiorplend foLoocup aliring lthei nagtkionedf roducing gheof
t ri-chl or ot IUpling Girevatan Audng( the P@Pﬂdm @r pregdretionecf the cerapofitiany Thus, & 59 pigfeableifan
exehanged (REBAsING dhegstabilityngf ther compesition g castre) dheyenptents af the acidin subistatcerand wer idic
char ged * n9"3URJp de dagree °ff9‘ "l'@%’l“%af‘d PPIey I%@*@“’%d@ higher dheh Bwemof 200 [err]. The
at nospher e 0 ?’?P s&%@? ?'%l?/%“bme §'Efb'§? peidie greunresant in the gg'mqs'hﬂ rinclule acinarganiss |
and sus pen ‘f°2‘éf“f' §'°‘Ehf?é?1a%ﬁ'éi prenisrcisk derivef ffrom gp injigtory @isHractanth s
i ni rou il ""? H@J‘dP%Y"F"aPr RAlymeR Jherefore, an
ggtsglr r“t ngn lfp e preg t a" @H% e DFQUR i 4 ROIVENRE B isAISOo
int hg \%&%‘E{Qﬁi{%ﬁ of Jlaf: o e A (ﬁucf@ﬁcf[ té?'gy?amt'"c? '58“’8 Io; {PRGvS 18 FPilRg 9f 8% Db e
bonds whi c W?onﬂaésn‘aﬁ %ﬁﬁgbreédat M% ion tbla@ g%&voog u?a'ijb oat] n?nee’t gsut ?x&ﬁﬁr €
coul d be ops&fiMEHe ﬁ(hslﬁfne |Aidn,'dd ?bl?{de é Bér r coa|
- CSEH Fur ghlosinghiShod BcShORL Wity 18 3664 5odkCHo b Bl rkgm”
[err] NMR GRR6 filnUstod@ed FRaSM @fsfactolSnRoliRss. 0 f Ay spect Ehi
i ndi cat ed t han britié costed Grithi ¢p @évhposSionSdr Erfdfbtddér\@mve%ﬁbnzéexcm héld Bﬁ)p&ﬁé%%tas
t he f | uor oOip@diglkeetic dohsist, tui refietiaily, UBrisparéndy ardi chethiell redstites €rr] groups. 3.5 g
of the pol ynihe ¢cdmpssitivhtcontalérd thewSuattipsigiér\oe thei preséii .itverlio® hasavarious uses as a coating
per f | uor o(matériat fpt an eptticah Fiyeairaotbnsy alsz)larwaiﬂ almitorgan0dpticHD disk, a touch panel, a semiconductor
N-[ er r] #sanflemsst R pybrig 1G ilindg eyl celk & printddaicgutibbadie phatsseasitite druinpa fillneondessst, kant
sol uti on. 93%e windewa fiqus ifilpst ify the zopticelCdr Blectriq\field; audogting imatedad foniat Injedidr, azpipet, bhe
cont ent s viE§@OnBeter, # Sepkey; a lageratony «lifh anth & Ueesuring: cylinden inrthe medicshbraghamical field; and

other uses including a solder mask, a solder resist, a protective, weather-resistant and stain-proofing coating

for rubbers and plastics, a protective coating for fibers, clothes and foils, a stain-proofing coating for a

50 sealant, an IC sealant, a stain-proofing paint, a protective agent for resin-deposition and a protective agent

for ink-staining. Among the above-mentioned uses, the composition of the present invention is particularly

useful for an optical fiber claddlng material, a coating material for an optical window and the like which
require fransparency.

Also, the composition of the present invention can be favorably used as an insulating film or a

66 protective film between layers used in semiconductor elements or integrated circuit devices, thereby

producing quickly responsive semiconductor slements or integrated circuit devices of less error operations,

which make the most of such inherent properties of a fluororesin as a low water absorbency, a low dielectric
constant and a high heat resistance.
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fl uor opol yner A-1. Upon neasurenent of the infrared ray absorption spectrum
of the above obtai ned pol yner, thgé@@ul d _he observed no absorption in the
vicinity of 1800 [err] to be deri WPérr] whi ch was present in 35 the
original fluoropolyner, but there could be observed absorption in the
vicinity ptaMpP(8® [err] derived from-CONH. The value of intrinsic
viscosity [[err]] was 0.32 [err]/g. SYNTHESI S EXAMPLE 2 (Synt hesis of
f1 uor opol yniiie phesapt ifk@ntion will b8 RlescABER i BN erdhiee totyprial be was
r epeat ed, beamdergtodttiuithe Drebedt ifentiumiis Waiomeand restdcled t&%&%@ﬁﬂ@gﬁ%% yél I ane
was repl aced by gl yci doxypropyl trimet hoxysilane to obtain fluoropol yner
A-2. The $YNJUFYB BAMBLE t (Syrshesibbixiuoregbiy@elaa) [[err]] val ue of 0.32 [err]/g.
SYNTHESI S EXAMPLE 3 (Synthesis of fluoropolynmers A-3 and A-4) 45 50 g of
per f | uor obuB®a 9l Rerfiygrpaligvinyd pther,/5 g otffichRictrByor@it@ney(herbinafienreteiaita ag ert 13%t16 g 30
g of met HAipgIexhanged watenpqd 3§ me of (EpEORly hpe pawtyarzatior ittt vereasharged in a pressure-
pol ynmefd Z&1§15h91RsTi ade pujpclave, af- 200 0, Teregimpsphase pirthes auinclaver wasi substitoted gitiasisogende
aut ocl ave® re%U'Oesr[ /Y spspension palymgsicaiion wes then qopductad etP8T G fos 2hspurssthisibiaining 28
wWith ni tr%%gr?mF"B?a'thr ee Linmes and sus_g_gsnsi on pol yneri zation was conduct ed
at [err] JbQJrs rordis Eﬂ?#"srgi?g‘ éﬁyarﬁp b Eﬁ"‘%‘& ijﬁf}'émerswew@!d bprabsaneH yere r
thus opt adr&gldi stgxir?gr IL?;IOMgﬁIC%ébs?JHC 6b ;E;é r'kl} iy rﬁ@égﬂﬁo@% h?m‘:lg_p.rhlgmgere
i nfrared &aY a0sHo -o8BuSPECt T um; i U bae SZ“’?%?F@‘[“{?BM"B“ B%E%B’g@r‘@edd
no absor pti ﬁl?thérpwhﬁ{eth\g diyMeh 'vaS disoidkdOR feftlubrbbortite sad Ge LS N QoS 6rL Ve

oM L he A A 53 o3, rebins .ﬁ&@ﬂ%&éﬁfyj Qnaractum wes

1’ e 0 PET U RIVR spectrum

f
subst ance. Further, when this polyner was subjec
nmeasursnent, there was obtained the spectrum which indicated the presence
of a cyclic structure 55 in the sane yr gL as in Synthesis Exanple 1.

y

- COOH groups present in the f[thoro  ymer- t fu Eg_?_tai ned were substituted
with -COOCH3 groups. 4 g ofvt 2r'e%ell t ant polc was di ssolved in 58 g of
perfluorotributyl am ne. The result\ant sol ut}/on was heated at [err] for 10
hours #For effecting dehydrofluorinati®a(®Psobtain a solution having a free
fluorine ion 10 EP O 460 523 Bl concentration of not nore than 1 ppm
0.05 g of [err]-am nopropyltrimethoxysilane was added to the resultant
sol ut i on. THOHSRYES,Present ip theifiueronslymerthus ebtained wera isufistituted with GOOBHNGrbupsgEs,
ae t he e P@pr YsPPtainpq, Wesofissolved in #6.5 g et parflupro@rbutykislmbydisturand afdd.1 8 ohour s
to obt%i b syl ropyitymethpxysilancees 3deddn the gesultanicsojufign: Zheceimesphere in the
absor Ft i ﬁi'fb‘:?;g%é 7 pHrfed i ey W?‘e'tf%‘éef%lﬂgfai’ﬁ‘t%zwerﬁﬁ@ fay 3 fjops g @Wari]rof i
1800 [err ir rom/lerr s 20% reduced in conparison with the
origi nal pf %,,gg?v 2 q;%,“g‘gfﬁ%"’*"g ot .’f.‘%f;é f%fg) '%!‘j&%"“ﬂ%gﬁy Rpve pRieined £8ymer Here pouid he
Vi cinigy yafon r?a%déu o%r)ll}rﬂ(rm ﬁ:rd%IEIJIA? b4 obsgc erg':gsor i o i W%V,B' Ffienisebdl ymer
A3 had I8hemb o WS lcalty LTRSS iSO 110 C 3 Ul ST TabEBVERIEY of
not nore than 0.01% a dielectricC constant at 23 C of 2.2 (60 Hz - 1 WVHz),
a Vol ume SYNTHESIS EXAMPLE 2 @ynieis df Rsbropbihddt Alf)17 and a [[err] value of 0.30
[e\m‘] /g. EXAMPLES 1 to 5 Fl uoropol yner-containing conpositions for coating
were poeparive daye Usoceguré e if | SYRIhERD EXEDIeS 1 Avab rapddted Dedamt M NRBRIGGRLLN the
above Syrmhersirgiriethoyysiese kasraplacad 8 glsBdbriphitririaBiolysilahei dBin FaGHbRiymer kach Of
t he f | uobgfiviosppaiyme thng atitaired fadcaolapalbe bfiod2sitighus prepared was coated on a
gl ass plate by neans of a bar coater, and was heat-dried to obtain a
t ranspar §Wt‘“%!§twph%§Ksyghesismlﬁﬂt@rondmrsm-sﬁnc{ &ay]. The adhesivity of the
coatify filmto the glass plate was eval uated by crosscut test (JI'S D0202
4.15) .  The 8@ epiyorabutapylving ether; Traeef R118. 2Hbg obipnexcangesi wates, 30igoof erethhmbarall t er
di ppi ng E%emq 5 lSOBg[Og gergxndlgrq?mtq ?.snzgpolynrerization initiator, were charged in a pressure-resistant

qlass made autoclave of 300 mt. The atmosphere in the autoclave was substituted with nitrogen for three

times, and suspension polymerization was conducted at 40° C for 23 hours, thus obtaining 40 g of polymer

§6 A-3. The polymer thus obtained had a [5] value of 0.30 dt/g.

Upon measurement of the infrared ray absorption spectrum of this polymer, there could be observed no
absorption in the vicinities of 1660 cm~"! and 1840 cm™" to be derived from the double bonds which were
present in the starting monomeric substance. Further, when this polymer was subjected to °F NMR
§pedrum measurement, there was obtained the spectrum which indicated the presence of a cyclic structure

55 in the same manner as in Synthesis Example 1.

-COOH groups present in the fluoropolymer thus obtained were substituted with -COOCHs groups. 4 g
of the resultant polymer was dissolved in 58 g of perfluorotributyl amine. The resultant solution was heated
at 50°C for 10 hours for effecting dehydrofluorination to obtain a solution having a free fluorine ion

10



20 water for 2 hour

COVPARATI VE EXAMPLE 1 The sane pro

except that" N-[err]-

S.

am noet hyl -

o

Tabl e 1 30 concentration of not more than 1 ppm. 0.05 g oE%—ﬁrW%p‘?o
5 Fl uor opokylief. The attodphere of the aufdclave was substit®te
Per f | uor os ehy/sifrbd at rddmltempedature f0P3 hours to othﬂ-ﬂ&%polymer A4,
Upon me8slirement of the ihfrivededy adbSorption sté%tr@bQVﬁllsTﬁaNn%r,WabsB@Mnsm QB{e
8- Vicinifyeoff 1800 £t *2tothet dekiveii eitomaOPDCH] WesB)% 464ubbd2in cBMpdrikshOkiBLthé brigingl
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npar ati ve Exanpl e
1he aboveppreparedgplymer A-3 had M0°%Adeatsdegprpesitidnt mpetatppi oigi75TC, baomhtamg
wat er for 9bsgspency of met morg (fgn 0.01%¢ a dieleglc cons@qt at(2350 oNBAEPG He - ilrMiidken sdionee

Tabl e ndn " CRBR FhInt lessthan 198 apd adal value9f @30 ut coating fil ns by crosscut
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100
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mat er |
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100

al

FIuoropo

t
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ﬂ
WEI ght Pr 09\€£risbﬁ§bé? anHP ah e bt bt oL

di, anet

refractive 20 index and a high transparency,

er

-CONH-. Co

ized i

a.clad

1 1Initial

TAE adHe ﬁ% lot e %Ba'il fim t9 hel di%§§ ate
q)\enl Ng NUmMRLsdnhesivily

i n ‘the po eamertion 2HeEB1The Rosti@ SrefhéWindMtnb lfdll&ﬁﬁgnﬁblg(ént ent,
and accordlngly,

5Valigkd @ tﬁéaﬁgfe anner

excel | ent POMPARATIVESEXAMPEE ¢l addi ng materi al (
since it has an excellent adhesivity to a core naterial,
| oss by peel iThey sehd proceduteeas int Exafnplpel iwas \reposgted, i éxtape thaE MAMMinoSthyi-ytaminbarod-

25 trimethoxysilane was not added in the synthesis of the fluoropolymer A-1 of the present invention.
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imethoxysilane \Jvas addgj to theqesultant

The results are shown in the foll ow ng Table 2.
Exanpl e 1 was repeat ed,
25 trimet hoxysil ane was not
added in the synthesis of the fI uoropolyrrer A-1 of the present

i nventi on.
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Maxi mum 100, M ninmum O 55 EXAMPLE 6 (Q adding
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5
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Furt her nore,
a transm ssi on

Table 1 -
Example No. 1 2 3 4 5
Fluoropolymer A-1 7 9
A-2 9 8
Perfluorosolvent | B-1 93 | o1 91
B-2 91 91
Numerals in the above Table mean parts by weight.
B-1: perfluoro(2-butyl-tetrahydrofuran)
B-2: perfluorotributy] amine
Table 2
Example No. 1 2 3 4 5 Comparative
Example 1
Initial adhesivity 100 | 100 { 100 | 100 | 100 0
Adhesivity after dipping in boiling water for 2hrs. | 100 | 100 | 100 | 100 | 100 0

Numerals in the above Table mean the number of the remaining crosscut coating films by crosscut test (JIS

D0202 4.15).
Maximum 100, Mi

nimum 0

EXAMPLE 6 (Cladding material for optical fiber)

The following fluoropolymer-containing composition was used as a cladding material for opfical fiber by

coating on silica fi

ber.

1



Fl uor opol ymer - cont ai ni ng conpositions were prepared by using respective
fluoropolyners A-1, A-2 and A-4 %Eéhﬁlt‘?éggﬁl n the above Synt hesis Exanpl es
1, 2 and 3 as shown in the follo . These conpositions thus
prepared were stable and any viscosity increase was not recogni zed even
after premg@kopalymértombiniRPeofrpbdtion:10 hours. These fl uoropol ymer - cont ai ni ng
conpositions were respectively coated 30 on various substrates by spin
coating at 2000 rpm and were heat-dried at 80 to [err] for one hour to
obtain smooth coating fil np_ As—Hre—spbstrate —gtass—silicon, silicon
nitridé and al uni num were rggﬁuo;;"m’%‘?g u eg.paﬁ%’s"éegﬁati ng films on the
substrates were subjected ko RolePNe B2, ipapis by welht |1 o eval uate their
adhesivities to the substrates. The eval uation of the adhesivity was
conducted_in accordance with JI'S D0202 4.15. The adhesivity was eval uated
at the i rfirpRedies efogligal ey after the noisture resistance test. The 35
condi t {%ns of the npisture resistance test (pressure cooker test: PCT)
were[err] and 2.3 atns. The_results are shown in the following Tables 4 to
7. The nunerals in the Tabllesoré tisthéét € | lago punber of [crosscut pieces

remai ned on the substrate. |GOaPddreler VE EXS8MPLE 2 40 A conparative -
conposigtion for coating way Peemisiadiodsy | 4IBRE at §88 nfl Yior opol yner A-3

synt hesi zed in the above SynOtesiwg sunibeanplodt3 as showh in the foll ow ng
Tabl e 3. The conparative cdniiessstyangth t hid5 kdt ai ned was eval uated with
regard to its adhesivity in the sane manner as 1n Exanples 7 to 11, and the
re

7

LD,

ul ts ar esirdaandiublpdiyiedr ik oM PresohitiNeRn flas Pnigh fludihe LARINE ithas X BRSNS -
* 820 indax and alligh traksbarendyP4ha AEREHNYGE, iPRAs excellent properties as a cladding material for optical
Exanpl e ZJibétoFuythainore, sfhcd it has ah excelléht adhesivitf\io?a core material, a transShis&Bndloss by peeling off
- - atthe interface is veryJlittls5 A-4 -

7 9 Sol vent 93 91 91 93 | 91 91 12 EP 0 460 523
Bl Nuner &*4MPLES he 1hbove Tabl e nean part by weight, and the solvent is a
perfl ulrotributyl amne. Table 4 5 (Substrate: gl ass)

Exanpl e No, Fluoropolymeg-containinggcompositios were préj@ired by Liging respSclivp flucedpblyeerExanpband 10
PCT tine Ag}.l? thesizgd in the pgye Synthwsis Exammgles 1, 20@nd 3 @sOown in the following TRIO 3. THbEH)
100 10§°MpP @fps thlisoerepared were stably gngipany vigpgsity in@epse wag ot ret@dized B@D after
0 5,_3,0 0 (ﬁen.ratlirb 50°C j_%do.hours_}_.d'bese flyquepolymer-containing campgsitighswete gegpectively coated
(Subs talg atggt;ii@ﬁo cft 4 Bzﬁfieséééf?ﬂ% f atlp\g) at 2:)009:::, -g:;:onve% hg:tr-:'itri_ed at ?{) to .18019 for ong tour to
. X s i nd a um especti
%rmar at lu¥ea. ﬁ%@g@xﬁn? films on the submz were%subjecte]d tgo mois%ﬁ?esistggg’ testv:gtzgaluztgl t?ehi:'
adhesivities to the substrates. The evaluation of the adhesivity was conducted in accordance with JIS
D0202 4.15. The adhesivity was evaluated at the initial stage and after the moisture resistance test. The
35 conditions of the moisture resistance test (pressure cooker test: PCT) were 125°C and 2.3 atms. The
results are shown in the following Tables 4 to 7. The numerals in the Tables indicate the number of
crosscut pieces remained on the substrate.

' COMPARATIVE EXAMPLE 2

A comparative composition for coating was prepared by using the fluoropolymer A-3 synthesized in the
above Synthesis Example 3 as shown in the following Table 3. The comparative composition thus obtained
was evaluated with regard to its adhesivity in the same manner as in Examples 7 to 11, and the results are
shown in the following Tables 4 to 7.

45
Table 3
Example No. 7 8 9 10] 11 Comparative
o N A | BN P Example 2
Polymer | A-1 7 9 - - - -
A-2 - - g - - -
A-3 - - - - - 9
56
A4 - - - 7 9 -
Solvent 93| 91| 91| 93| 91 a1
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25

100 100 100 100 63 100
0 200 100 100 100 100 10 0 200 1100 00 100
100 100 0 30 Table 6 (Subst 460 823181 0n nitri de) Exanpl e No.
7 8 9 10 11 Conparative Exanple 2 PCT tinme (hr) 0
100 100 Nurhé&ls in tHedBove T%Ql@mean art by weightand the soivent i i i
100 100 100 100 o0 ¥ Moo anc e sgveghyy & perfypiptibutylggiine. 150 100
100 0 300 100 100 100 TapikQO 100 0 46 Table 7
(Substrate: al um num .50 Exanpl e No. 7 8 9
10 11s Comparfatt ve EXanpre 2 PCILIIE (1) v 166 +66 100
100 100 100100 10 Q4ubs t§ng|as/s)1 00100 100
60 655 Example No. 200 7 1j008 | 100 [ 100D 10} CondgaRtive
10 300 100 100 100 100 [100 . Exdndple 2 EP 0 460
523 Bl As nentionegdpgbivemntng T1ues dPoY Gk 40{H0F n pr esent
i nventi éh is excel| ent |n(&a ' BH-qef+t gofti§§ ﬁg&gz!¥9n2_Les st ance,
chenmical resistande, |ow surlf#9%/| d8%rqlPOp} dPRet1P0 | 3 fefraltivel i ndex, | ow
wat er absorbency, fl ow di el edt2doc| aomdt ot | aowl [oghf h@al resg stance, which
are derived from tlhe i nherenqr_pJrp e f ||u1rﬁfc H—afe—easi | y
provi degg a highly | mﬁ Hm& 1% 1?Q$ ed tb a
substrate. Clainms 1. A fluoropolyner conp05|t|on for coating, which
conprises a polynmer having a fluorine-containing 10 cycl oal i phatic

structure and at
n%%gpule and a s
gr

selected fromthe
menber sel ected fr
group, an am no grieup—an
group); [err] is
2 (provfded that &
sai d pol ynmer havi 1
0.1 to 30 % by wei
according to d ai

A

q

p i%e a group h

rU St Ol OI, ||, |||, ﬁFh—a-Hd—Al—
gmt %{?'g Oﬁgl gtithd of & P\%I odén| drpwppativa
oup and an -CORR graup (Jerr nonbv &xaewle Zor

| RTtineclbren)t0 or gaot ¢ 9o dumpoo N 106 2100r 3; apd a
1 is O or € [ . an remthe—Ttoncy
g a f | uor |_91\ﬁ+1§b S1|0§) P\Jlr‘ I:\IQQL Ih’\rdgf C StrTlctl
ght. 20 2| 2PRel 19LQri8HJl ¥ 18®PWSI [ i on G or ¢
n 1, wherei I’Boﬁall qoad )Imﬁmrdba/lﬁg aw'bl LiIOT | - COT|

| oal | phati ¢ stroctore s apotyre

cyclic polynerizat

consi sting of perfluoroallylvinyl

i on of at

||a

|IIU

| east one npbnoner

.A \.l_y\-

II\.I

+vu|h Lo
TTorotTor—e

| east 1/ 20 of said polkghted having a coupling group inits
vent for dissolving said polyner,

aving the fornul a (b@{s{r;]te ;ﬁcon)

wherein said coupling
MwmaMlsanmmm

[err]is a
hydr oxyl
gani c
is 0, 1 or

ntration of
re is from
oating
tai ning
obt ai ned by

selected fromthe group

et her_ and per fl uor obut enyl vi nyl
Table 6 P y y

et her. 25

35 (Substrate: silicon nitride)
Example No. 7] 8 9 | 10 1 Comparative
. Example 2
P PCTtime (hr) | O 100 [ 100 | 100 | 100 [ 100 10
40 100 100 100 100 100 100 0
200 | 100 | 100 | 100 | 100 | 100
300 | 100 | 100 | 100 | 100 | 100 0
45
Table 7
{Substrate: aluminum)
%0 Example No. 7 8 9 10- 1 Comparative Example 2
PCTtime (hr) | 0 100 | 100 | 100 | 100 | 100 100
100 | 100 | 100 | 100 | 100 | 100 60
56 200 | 100 | 100 | 100 | 100 | 100 10
300 | 100 | 100 | 100 | 100 | 100 0
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' \? The fl uoropol yner conposition for coating according to Caim1l, wherein
he anmount of an acidic materi al ?@ qaiﬂcwgroup contained in said

corrp05| tion is not nore than 10 i S f1 uoropol yner conposition for

coatl ng according to Caim3, wherein said acidic material or acidic 30

~..Qroup i's a GahiResh aBbveStb AR HEOLMEBARA S ryi &ré;e,ﬁ%gmﬂmsw&uem% viHoGaNi C
s.acid or gRpddis rﬁéi"hé:s@\fehldreséanc@‘ dhbried) QEARER liowS SUMBQSdrdelgl ThrdpBity, WAtk dve
accor di Ngdéx 1o \ﬁ&dﬂhﬂsorb\miyclhw QRIEBid SAStardt aﬁ@hndﬂrﬁd’at 13SM4rRE vihich are derived from the
W] uor i neinkersiit propérticd of i Blokdsinpénatebsily plotitéstaltighlyiarkphrenticBingiim ity bdhsio§ to a
\"'?scosstyuumtéhe range of fromO0.1 to 0.5 [err]/g as neasured In

: '.'__erfI uoro(2-butyl-tetrahydrofuran) at [err] and a solvent for dissolving
. 8hid 35 Claimpol yner. 6. An article having a coating |ayer of said

: f_i ‘uor opol yner conposition as claimed in Caim1. 7. An optical fiber having
‘a coat i nd- |/aflearonglymeratamppsition rferpesatinge whicho aprensisesi @ polymerchagingradiivosineCortiiningl as
a 40 10 C|cgg@ﬁllnt§1th giugipre ap:h@téqqgtdﬁ.’gpf $dlifkpolymer having a coupling group in its molecule, and a

FI uor pol y mePoVess & giglying saidhpRlmSE thorpig said prupling ereur &2 19ropp haying thefarmulai ner

Fl uor - hal ti gﬂ %cl oal i pha- 45 ti schen Struktur, wobei m ndestens 1/20
‘des Pol yner S e Kuppl ungsgruppe In seinem Ml ekal aufweist, und ein

el o fr R T R e ?f%ééfaﬁﬁ“rﬁsaagﬁgﬁ S'“%geuppe
ausgewahl t bt ordanic up) ML ’8:0| ed

:Isgaryin&g nt or: 'ﬁ% mO or3 a
:_&tj: das a vu(@’dqwg IQH%Q Wh rjils and QVmQEJ ner

roxyl gr Ufﬂ%e—c@dteﬂﬁrfg c%ﬂ-ﬂﬂﬂf d’éﬂ’gﬁurb'ﬁ rofn! 01¥&H 30
ei hwergbi ge organi sch uppe) besteht; R2 sine @i nvvert | ge organl sche Gruppe

Ist; n 2200me fﬁorbp‘dlysmekl R6mbsition fbr @6HAhg dccoRiing (1Y Viahh IY WREIR Lsaid Polymer h&lfB £ O
oder 1 ist , fludvB2oritainingl Grcipaliphblc WRicturd i§liaCpolyMeZ Raving al dyBiik AE&urPRbiiR& By Hciic

ei ner Fl uorpolyabkiiZatiparof atyledsDerei nidherhér selBaéd fioint K igtolip Eondistiag Sf RdRubraxlyvitgl Rebr Agt .
14 * Gnd pérfluordblitenylsinyl etheAs nent i oned above, the fl uoropol yner
conposstion of the present invention is excellent in various properties
such as $olTherfluorppimet soaresitienhfentatirly acewrdiad tnClaim 1, ovhesinrtheemouah efr giyacidic
property, |noateriakdr peidic groep donteiesd in saidgomaesition istmetomdsethery10 gpow di el ectri c

const ant and hi gh heat resistance, which are derived fromthe inherent
p?s-e'pertl s B figorenolymerogomepsition fon goatingsacp digg tg\Gilaie 3. whetsincaid 3?0'9'9 aatepirl pespidic
coat i r?(j fi IQ‘E‘?UPl'SrW%EIH’eﬁ“@!P'ctQEP“abS‘de%W Seif pehgmer gnrgapic gcid of an jingegpineAid) mer
conposi t %on ;or coa 9‘ A r| ses a &o yrrer tr‘1av n

f1uorine-c uo:“ﬂ orggn i ﬁé(go‘:l:oha;; g t;av ng gnrj;g dv %@sn é?:lé?s ] @Jﬁ T'?V

sai d pol y gy !

di ssolying 5 h‘? er'e o h&‘;rof}"a" akg&ﬁ%ddlasswe fliomat:) ???t he
forrrul a [err Wnere Mis a rrenber sel ected fromthe group consisting

of Si, Te, amc’dfhawﬁ'ﬁ Qg Blyer of S :{]f]uorloﬁol epmg&uoﬁ Qb BGinesin i t he group

coQnsi stl ng of a hal ogen group, ydroxyl group, an amno group and an -OR3
gredp ([ @r ran optichl HEER AXHg & boath BB & B Qlbdpolyfer doﬁ,p&.t.epa@m#nedm M aNsG
group;se N i Scladdifg layer. and a is 1 or 2 (provided that ais or 1 when nis
2), and wherein the concentration of said pol ymer having a
fluori nePetamans'pniahg cycloaliphatic structure is fromO0.1 to 30 % by weight.
20 2. The fl uoropol yner composition for coating according to Caima1,
wher ei n %.ai Ripopolyp eizugsrysgmmensetzung, umfassend. ein Polymer mit einer Fluor-haltigen cycloallpha-
tischen Struktur, wobei mindestens 1/20 des Polymers eine Kupplungsgruppe in seinem Molekdl
aufweist, und ein Losungsmittel zum L8sen des Polymers, worin die Kupplungsgruppe eine Gruppe mit
der Formel

'MR1n—aRza
50
ist, worin M ein Mitglied ist, das aus der Gruppe ausgewihlt ist, die aus Si, Ti, Zr, Hf, Th und Al
besteht; R! ein Mitglied ist, das aus der Gruppe ausgew3hit ist, die aus einer Halogengruppe, einer
Hydroxylgruppe, einer Aminogruppe und einer -OR®-Gruppe (R® = eine einwertige organische Gruppe)
besteht; R? sine einwertige organische Gruppe ist; n 2 oder 3 ist; und a 0, 1 oder 2 ist (vorausgesetzt,
55 daB a 0 oder 1 ist, wenn n 2 ist) und worin die Konzentration des Polymers mit einer Fluor-haltigen
cycloaliphatischen Struktur 0,1 bis 30 Gew.-% betrégt.
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fluorine- containing cycloaliphatic structure is a polyner ' 1 .
structure obtained by cyclic pogpigpiepzasigyn of at |east onﬁﬂ{“ﬂ@ﬁ!ﬂnmnﬂm
selected fromthe group consisting of perfluoroallylvinyl e andwn s+
perfl uorobutenyl vinyl ether. 25 3. The fluoropol ynmer conposition for

coati ng abx mextionay aboveCltizi #norbpolyitse reemmposttibre ofathd presend finventiom i ekcellentib @arioas  Or
aci di c reretips sushtasiolvent iresistandeg chanrigab sasistanns. joy sudecenamengy tpnopartyl Jovp pafractide  The
f 1 uor opesiexriey walerbsarbanpys fow dielectriseronatant ansichighchentyesisiancs, avhish 3re derivaddiom theni d

aci di c ifhefeatRrepertigy of adf{ugrpresig@nd eas"Sgleﬁ‘tﬂSs iaé"gh'yé’aﬂs%%? coagipg fﬁ'ﬂlf'f'ﬁhﬁdi‘e@ﬂéﬂﬁ)
bondéd SHP¥Aesai d polymer, an organic acid or an inorganic acid. 5. A

fl uoro% xlﬁmer conposition for coating according to Claim1, which conprises
a poly aV|ng a quorlne cont ai ni ng cycloallphatlc structure and havi ng

an intr nil El §ICE ItIO ?0? cogmge Of L OI;%SO er haVIt uol -a% rtlreasur ed
'?" ul ﬂ?a d@%l Vi ng

C

|n p,%rf UQJCB ;é; /as% avul l% %
aid 35
Solve E YiiSiin |ag/§g'§§£i: al ne ?m 1 ;n 0 t| (!%{ﬁ' lf-’ i ber havi ng

fI uoropol yner comnmposi

a coating.m@yere, of said fluoropol yner corrp03| tion as claimed in Caim1l as
a 40 cl addi ng | ayer. Patentanspruche 1.

Fl uoispol yiwhsre e & 2neghHalROBE RGR the Wadp cordlstiySet 8K TR zA HPTh AR AL, Ri ks aGhdmor

FI uor - hal selagpta froyaheogrbuppdonsistiddof a halofensgedupa ByldrouH igtblp, anainmb group aesdneors 1/ 20
des Pol ynprogp ¢ rrea Kopqyhlent ggenici grpdp);i BT is@ movaleribigarid broup;i f ised @t3; andredis 6] N
L6sungsm ot 2{pravided th@iseis 0derd vAeh wrie R andyehereain e eoricentrtionrofj said pglyaer diavig 43 uppe
mt der Fyories-copteining cgipaliphatic siusturais bre DA t8Q by edightst , das aus der G uppe
ausg®wAhl t ist, die aus Si, Ti, Zr, H, Th und Al besteht; R ein Mtglied
i st, dds B Tpepolner W@D&ﬁ@géwmatngu agcordipg do &l d Wbﬁfe"ll-léPléq@th\eU g @i ner
Hydr oxyl gf“t?lg?é"m@'r"ﬂ%tcy%ﬂ'ﬂ'? tHpgwe iha palymery havipgRg. Quplig Rlyectyrexgbtaingd by cyclic

ei nwerti ge° E figcted frep the graun-sonsigting piRerfyprealixivisd ithes uppe
ist; n 2 ﬁ'lfi’ét:g'gm?tg‘fe"y"(l??’dilgro 1 oder 2 |st (vorausgesetzt 55 . daB a 0
oder® n. t

(D-:'

ol mer co snt%mtior coatin cordu %’ ! r bl OI'QI qﬁe QP a
e' ner F’#uglgtz 555 E%iocﬁx f?aﬁ'?ehm@% g %ﬂon ovgdh ﬁop% rb/a% Lragt.
FI uor pgf ywﬂu%sslﬁﬁw%mmmas&tnu Qeoomho CREPS, Qrern’salb 'ac.ets matiis oPQA.a{JTEf
mt giner gﬂxsﬂ#%c}étﬁéx&icﬂ@nﬁkoﬁyﬁr{a ohdaaith 34 B&yn%rr ar lokddfic Sdidlor'2R inbRGakic Baid. €1 ner
cyclischen ruktur. ist, das durch cyclische Polyneri- sation m ndestens
ei nes NDNANRESpoRidA Lnfidsitidar 16k c0athg Sacdiing BT CI&mn UD WRicIbSHEAYERH polynSer haviliga aus
Per f | uor atuloyihevdontginiag Bioakphslic Retidtlre eidonabing s miriRgid @$dasty ib®se raigé of fond0:1 to
Fl uor pol yo®rds igher raeagaad ) inparmedsrs@batretranyiediurdi) ap30rChand,a solveriiddr disseivibeseite an
saur@m Mapeymen! oder an saurer G uppe, die in der Zusamrensetzung enthal ten
Ist, nicht nmehr als 10 ppm betragt. 4. Fluorpol yner-Cberzugszusamrenset zung
nach Arfs pAugticighaving a destingllaxsr ofzpaid dludveriolympiadompekifion d$ elaimedin §laind 1. G uppe
ei ne Carboxyl - oder sul fonsauregruppe ist, die an das Pol ymer gebunden ist,
el ne orfgafi? Setisal fitey fiawing @ epatieg H@’&ﬁ&?“bﬁﬁf@@'ﬂ@@&'ﬂ?‘é“‘?@@s clgmed in Claim 1asa .
Fl uof®pol yﬂ%qd"@?dii"zugszusamrensetzung nach Anspruch 1, die ein Polyner, das
ei ne F||;J%I’- hal '?eren cycl oal i phati sche Struktur aufweist und eine
G enzvileEgAnspc Bereich von 0,1 bis 0,5 dl/g, wie in 15 Per f | uor

(2-but yII t ElLJ Mr-ggétguﬁ&sa%%ené%?zw% dilEsRd O Pgllyjtt:gl\'enlutsemer A or-hglhgen '-c9<§oaﬂ%s mffel

zum Jso Struktur wobei mindestens 1/20 des Polymers eine Kupplungsgruppe in seinem Molekil
aufwelst und ein L&sungsmittel zum L&sen des Polymers, worin die Kupplungsgruppe eine Gruppe mit
der Formel

'MR1n—aR2a
50 :
ist, worin M ein Mitglied ist, das aus der Gruppe ausgew&hit ist, die aus Si, Ti, Zr, Hf, Th und Al
besteht; R' ein Mitglied ist, das aus der Gruppe ausgewdhit ist, die aus einer Halogengruppe, einer
Hydroxylgruppe, einer Aminogruppe und einer -OR3-Gruppe (R® = eine einwertige organische Gruppe)
besteht; R? eine einwertige organische Gruppe ist; n 2 oder 3 ist; und a 0, 1 oder 2 ist (vorausgesetzt,
65 daB a O oder 1 ist, wenn n 2 ist) und worin die Konzentration des Polymers mit einer Fluor-haltigen

cycloaliphatischen Struktur 0,1 bis 30 Gew.-% betrégt.
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Pol ymers unfaBt. 6. Gegenstand mt einer Qberzugsschicht aus _
Fl uor pol yrer - Zusanmenset zung 'nach %390%24}3% 20 7. Optischy EI&LHI"I" IIII”"'
ei ner (oerzugsschicht aus der Fluo TZUsamrenset zung nae

al s Mantel schicht. Revendications 25 1. Conposition de fluoropolynere pour

revet enent g Gijljordo B (RIBRugdtusRithHIBERg AR AhsphlIdR 154 lidt Ghd BoRyntoy flk SifdriFRBAH aliguHe
fluoree, au reybiekfiphblisthbnCiirulir eMPoHRF it BNER RYclistRerDSHRINNGstfas QOIPE/RE:EN off-cl
mol ecul e, et saibnShdeidhs BiASE MBrofBRUSHRdRel @GHS, 020l MsTRBCarupbe hRgaWERHRE di aus
coupl age est ReéfugraIRivpRettd afd Péroib@Biiinglethet®esteht. - VR N- aR2& dans | aquel | e M
est un e enent choisi parm |'ensenble constitue par Si, Ti, Zr, H, Th et
Al ;. Rl esB. Ufuoglolymeribecigszusammansstiung nach Fesrnlch 10i0 dertdiet Mdhge arr swmmhwdt@glh:der
un groupe hychnomwreﬁrudpe digrio dqy Zusamimenssizung anthejten ish Bicht@IRBr RV ppaibetidgt.gr oupe
or gani que nonoval ent) R2 est un groupe organi que 35 nonoval ent; n
vaut 2 ou % éT'U°EP°W@@RUb@"Z“Q§Zl!§Gm'B°'§%m wechcfineprechsio fnt dee ged sagro(Matsujal Jodeyclig ckure
vaut 2),et dYurrg eefedpivl afer srfonsiureeruprs|istdie en dap Aleymerrasbunden;ist eineorganische
cycl oal i phat i e of¢r pisp aeorgasipchg Sage ist. 3 30 9% en poi ds. 2 Conposi ti on de

. fluoropol ynobr our r veterrent selon |l a revendi cation dans Iaquel
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élement choisi parmi I'ensemble constitué par un halogéne, un groupe hydroxyle, le groupe

amino et un groupe -OR3 (R® est un groupe organique monovalent) ; R? est un groupe organique
35 monovalent; n vaut 2 ou 3 et a vaut 0, 1 ou 2 (pourvu que a soit égal & 0 ou 1 quand n vaut 2), et oll la
concentration dudit polymére ayant une structure cycloaliphatique fluorée est de 0,1 3 30 % en poids.

s"\J 2. Composition de fluoropolymére pour revétement selon la revendication 1, dans laquelle le polymére
ayant une structure cycloaliphatique fluorée, est un polymére ayant une structure cyclique, que I'on
40 obtient par polymérisation avec cyclisation d'au moins un monomére choisi parmi I'ensemble constitué

par I'éther de perfluorallyle et de vinyle et I'éther de perfluorobutényle et de vinyle.

3. Composition de fluoropolymére pour revétement selon la revendication 1, dans laquelle la quantité de
produit acide ou de groupe acide contenue dans la composition n'est pas supérieure & 10 ppm.

4. Composition de fluoropolymére pour revétement selon la revendication 3, dans laquelle le produit acide
ou le groupe acide est un groupe carboxyle ou sulfonique lié audit polymére, un acide organique ou un
acide minéral.

50 5. Composition de fluoropolymére pour revétement selon la revendication 1, qui comprend un polymére
ayant une structure cycloaliphatique fluorée et ayant une viscosité intrinséque comprise dans Iintervalle
de 0,1 4 0,5 dl/g, telle que mesurée dans du perﬂuoro(2-butyltétrahydrofuranne) 2 30°C et un solvant
pour dissoudre ledit polymére. .

55 6. Objet ayant une couche de revétement en la composition de fluoropolymére selon la revendication 1.

7. Fibre optique ayant une couche de revétement en la composition de fluoropolymére selon la revendica-
tion 1, en tant que couchs de gainage.
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