EP O 451 296 Bl Description [ TECHNI CAL FI ELD] 5 The present invention
relates to a fluorine-containing COEO| rrer, a process for its production,
and its use. [BACKGROUND ART] 10 28881t i nventors previously found
that copolymers of fluoroolefin, cyclohexyl vinyl ether, alkyl vinyl ether
and hydroxya%&y#é\ﬁl nyl ether can be cured by roomterrperature curing and
bake- curing ans of a curing agent such as nmelam ne or a polyval ent

| socyanate,[@aﬁ,\,,@g,pﬁg,gﬁ a weat herabl e coating filmwhich is rich in gloss
and excellent 1 n solvent resistance as disclosed in US-A-4345057 and
Japanese fUnex ThefrbRCinRaidNtbiats B! d fidlideQBnibify copdiier! 4 Bi3dess R itd HOARAIN] G
Howewer , asys. result of progress of 15 application of the above-nentioned
copolymers as a sol vent-based coating, problens were found such that 1)
when they wsrekGRgUNDeART]O a hi gh solid coating which have been highly
demanded in recent years, the viscosity was too high and it was difficult
t o conduat godbe presehi imgntars dre@duslyiaing thtfcopalymets of Hiwrdolsijn, cfclohéxgl ingkethed atkylivingic e
coul d not bethaylsachhydeselyalk@i(viny| dieEGINQBIIENEd OF rdoi\Iethperaikg cuting: andrhake=guting by\regans efn
has been magleuring agapt sueh ﬁmelmmarmmaleﬂhwyw@bané Provide 8 westhppablecosating lm which

fol I owi ng HSU'GF iim alogsoand ceefl aﬁgﬂ piistancenay digRigspdh ip. ¥ r@ddgm?syrmpx-
conpri si ng HorednBatery fuplicatiop ‘Esé yand 366241983 5'8‘” r, ap)a gt e prograss of
respect i \7%I Pf"f‘?"%rﬂ‘)ﬂ‘ﬁt‘”é‘"’ﬁf""f"f"ﬁ?ﬂ 9?8"'3{"3?’36{? "%t' » Prgblam ng-ych em
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the ratio o ﬁ’? obtRas e|”age nol ecul ar wei ght and t he nunber - aver age
nolecul ar,, bs #'f PIQNF‘ gel perneation chromatography being not nore
than 2.0%a err 5\‘ s fluorine, chlorine or a perfluoroal kyl or

per fl uor oal ko’ﬂfe PreSsHp ifheioR Gas! bbed madetioiBie b abovédhiBned DrobleRis” dna4fovides the
[err] is hygighudie-Bontiing kbpolBtP, R2 i's an unsubstituted or

fluori ne- substy AugiirdGomiinin ebpblyridtomprisib ?;aﬁ.hadmﬁmb@s@fea Bl itfeYBAriuis ), sy hnd o),
group hawé Ngspeciively Inlancahtd @1 roai 406 80 #1ds, [ 2b 10 86 MolRrand frond 8o 25 mdi fedpebiively,
[err] is hyaidogeng af infingie Vibopbity ot G ,0.0R40 0.85 dlvg LB Hiélstiteld tin! bue OncOled state at 30°C in
f 1 uori ne- sulasihybrofinan tisst st o liie-wislpai-averadar rackhiedveightand theGiumbériadeyage in®leal)d¢ Weight
gr oup havi nopeasuiey ty @ gel pergpediap chréphatofrathyXibihg BOEnaethar2.hes a

fl uori ne- contai(@fndCRXbKdd fjugtine, oltinriod o & parfiueioalkyl aspesfluoratiiony Braurclthvipgil g 3 carbon
mat eri al 30 Sonaom t he products have a | ow viscosity. 55 US- A- 4640966
and JP- A-6217™213 di scl ose fluorool efin copolyners having an inherent
viscosity of from0.05 to 2.0 dl/g. The present invention is also to
provi de a process for producing the fI uori ng%cont ai ni ng copolyner, and a
coating conposition, preferably of %p C Yfor an aut onobil e, which is

conposed ®f a conbination of 3 2
0(C=0),R

40 R! is hydrogen or a methyl group,
R? is an unsubstituted or fluorine-substituted straight-chain, branched-chain or alicyclic alkyl group
having 1 to 12 carbon atoms, and ¢ is 0 or 1, and
c)

5 (CH, - CRI)

OR¢

60
R3 is hydrogen or a methyl group, R* is an unsubstituted or fluorine-substituted straight-chain, branched-
chain or alicyclic alkyl group having a hydroxyl group.

EP-A-0 212 508 describes a fluorine-containing copolymer which is useful as a water-based paint
material. Some of the products have a low viscosity.

55 US-A-4640966 and JP-A-62174213 disclose fluoroolefin copolymers having an inherent viscosity of from

0.05 to 2.0 di/fg.
The present invention is also to provide a process for producing the fluorine-containing copolymer, and
a coating composition, preferably of a top coat for an automobile, which is composed of a combination of
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EP O 451 296 Bl the fluorine-containing copolynmer and a curing agent. The
fl uori ne-contai ni ng cqpolsyner of the present invention is conposed of
pol yner units represented by the fEPM#B4h2%&B! b) and ¢): a) (CF2 - CF)( X
is fluorine, chlorine or a perfluoroal kyl or perfluoroal koxy group having 1
to 3 car botﬂeh% rine-cCAl SRR co)’l A& Lhd 2 difng agek€' '] 1S hydrogen or a methyl group,
R2 Is an unsh'ulﬁasﬁdoﬁﬁ?cgﬁfaiﬂ opH%ér%?ih qg%&hﬁn%nﬁ& %toﬁrﬁﬁoggg 5f%gllngf’ units represented
branch_ed-cmhgy Mutalhy, 6Yahd ke 2@ yl group havi ng to 12 carbon atons, and
[err] is 0 @ (oF: - % Is fitbting Cchlorine or a perflugroalkyl or_perfluoroalkoxy group having 1 to 3 carbon
[err}- R is rogen or a nethyl group, [err] is an unsu%stltuted or
fl uosN-ne-sulpgtituted straight-chain, branched- chain or alicyclic alkyl
group having a hydroxyl group. The polynmer units can be fornmed by
copol yneri zi ng the nononers represw ed bg {he formulas a'), b') 30 and
c'), respectively: a') CF2 = CFX X‘vr82the Rahe as defined above, b') J[err]
40 [err] and [err] are the sane as def lned ab ve, and c') [err] 45 [err]
and [err] are the same as defined above. Q6C=0}, t he mononer represented
by the formula a'), there may be exenplified tetrafl uoroethyl ene,
chlorotrifl uoroethyl ene, hexafl uoropropyl ene, perfluoronmethyl vinyl ether,
perfluoroethyl vinyl ether and perfluoropropyl vinyl ether. Preferred
nmononer & ar ;fﬁvrﬂrasqnl%fmethw ¥Pe and chlorotrifl yor eé | ene.. Agctlﬂﬁ
nononer r‘epr%s‘ér?f‘e‘{{?&t?““f‘??ﬁf @Pp‘ilﬂ' bsﬂt“)eé ?’ﬂ%ﬂ"@h%g”aﬂ%" ';é‘f‘?p?'i Ficyele AT AR
vinyl ether Meyia,! ©d2gapapatams A LS Q¥ eyt yvi vinyl et her,
et hyli soprop° nyl ether or n-butylisopropenyl ether, a cycloal kyl vinyl
eth\r-sgfh as 55 cycl ohexyl vinyl ether, a fluoroal kyl vinyl ether such as
2,2,3,3 tetrafluoropropyl vinyl ether, and a vyinyl carboxylate such as
vinyl acetate, isopropenyl acetate, rGHznyl tyrate, n-isopropenyl
butyrate, vinyl valerate, isovinyl valerate,] vinyl pivalate or vinyl
laurate. Preferred monomers are the al kyl vioRfl ether and cycl oal kyl vinyl
et her ags menti oned above, and it is nore preferable to use the both of them
I n conmbination. 4

R3 is hydrogen or a methyl group, R* is an unsubstituted or fluorine-substituted straight-chain, branched-

chain or alicyclic alkyt group having a hydroxyl group.

The polymer units can be formed by copolymerizing the monomers represented by the formulas a'), b)
30 and c'), respectively:

a') CF2 = CFX X is the same as defined above,

b")
- 1
0(c=0) R?
40 R, R? and ¢ are the same as defined above, and
ch
CH, = CR3
4 I
ORr4

R3 and R* are the same as defined above.

50 As the monomer represented by the formula a'), there may be exemplified tetrafluoroethylene,
chlorotrifluoroethylene, hexafluoropropylene, perfluoromethyl vinyl ether, perfluorosthyl vinyl ether and
perfluoropropyl vinyl ether. Preferred monomers are tetrafiuorosthylene and chiorotrifluoroethylene. As the
monomer reprasented by the formula b"), there may be exemplified an alkyl vinyl ether such as ethyl vinyl
ether, n-buty! vinyl ether, ethylisopropeny! ether or n-butylisopropenyl ether, a cycloalky! vinyl ether such as

56 cyclohexyl vinyl ether, a fluoroalkyl vinyl ether such as 2,2,3,3 tetrafiuoropropyl vinyl ether, and a vinyl
carboxylate such as vinyl acetate, isopropenyl acetate, n-vinyl butyrate, n-isopropenyl butyrate, vinyl
valerate, isovinyl valerate, vinyl pivalate or vinyl laurate. Preferred monomers are the alkyl vinyl ether and
cycloalkyl vinyl ether as mentioned above, and it is more preferable fo use the both of them in combination.
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EP 0 451 296 Bl As the nononer represented by the fornula ¢c'), there may be
exenplified a hydroxyal-kyt vinyl ether such as [err]-hydroxybutyl vinyl
ether or [err]-hydroxyethyl vinyl et#RP 4552988t oxycycl oal kyl vinyl ether
such as a nDnOV|nyI et her of cyclohexanedlol or a nDnOV|nyI et her of

o 2 T M e O TR R
units reprem BE cocidh dw. rdx-

or a m Xturgp hs&deer offier. Q’réé?lreh smnah& i tl‘nbo 9de§yaﬁ8 @Jl '3thB0ad 9\9 XéEEJbo
present i BveRlymeunfPrPosshRE b? fEHRLMSTR %Lma EPeab e REEBL R bRl B dr AGmiktaG B Dr
a), bj-‘ and Gyord sortgnounts of from40 to 60 nol % from25 to 55 nol % and from
5 to 25 nol % TreIpeab-tontiinhg cifuBimet brahepiEbditlinverition Eotnpfistls WHERdblyer Units iepreaRt bed
by the for mihesfomulas 8), b)oahd $)ialampuniscd frbve 40 016D nadivk ) ftotny25tb 58 mbies gm0 &bm 5lit) 22a6ith,
cases wher e redpectivaign Wien dife drventmb khprpelymemintt reppgsetiakbyt thel fdyiulé bieis flar small,aveathert S
t o0 snal | roaradility ndl beapoge In ¢adle casesawiererthe bineums off theopniyinee uniti repwgsented byothe formula a) is
producti on. tthemaiitdng teentergeitthasd areeobjerisyfreay the) Niewpaing pi praduation dWhen théeméunt pfuthe
b) is too | amolymer uyitsapreeentadibly itheyiorpula b) is dooasge: weatherabiiti il betpeoragnd when theamayat is
smal |, the de ?!'E#'I'PQ 'l!o@tvéo 3 saivpRLill b lpwer {9ad thisibe copabimertheeomen aniave v yeppropri-
becones unf a%%‘l‘sa?o'l’ °d copting At is pafeplady freportant thal tepalvmes snityeprpsented By
It is partid 'lt%{ﬁf' it A REoPerige @1“%?"%"‘?“"?’@ PB@’@ ﬁ?@dh?)ée"i@"‘f pigthe

formula c) i'QP¢ WEP%W in ls
fromthe vi e:ﬁago ﬁﬁe ,s%h and the co, gr’r‘igef:'{.ger:omes os v o er S

various usefy atu %tlm{l f'cso riflﬂ}e
%&‘ﬁaﬂ 9&:%'

anypai
conient of %ﬁ?@ QE'%‘”%MEE fgﬁg%fs' e s cung

l

i nsol uble t %&B'o‘éﬁ&}& & 14 &S vah&?éﬂraﬁba%l?seé‘ré Edu&edsv%?éﬁﬂﬁe rfi‘rﬁpr % b:h Qt
only the adagtatd birny tAs 18 ildRadf SHd he Sovent vesia&ndaa&ei S bdafhg! fim anmutee in
but " al S0 t hestilnéd £ eRided, alid Rfthet M6 aBHeEIRTLERAF folaGadd dr Bphimerieimpard and t he
gel | ati onzst i mett {spaportadtfiR) thé BopolMerut @8 Preeht Mienflondias briNgtrifiVNcoditF of fRENLEE do 0.05
wher eby unf gy gribteiably fiRA 0102 o.05HR /gamrheasad ih iab yncored state @Bdoi* Bah titah@drefarera When
ext ent. WWherthe Vissosip tsvteo owthembcharicat shengdtiotandsvtabée wsand! thas\the ddkrpatian ef theactatng film
wher ei n t he betdmes tsulfs@ntidlyrgifficalte Ge ite alifer band awhehitheyviscesity (sstog highdn dercasegwiterentbe

i S i ncr easecopalymer {shusedsiol a/spiventibased coating; therefis & teadepcy thal thowanderiygtidni df enselwtidn ishe
st ai n r es¥osthgriewsred from thecviwpelnt ofithel viseosityland thusithe spilicability és ippainpd in Botht egses, tatityds

or a priner &8 “Pf Epbly dyered.s It is inportant that the copolymer of the
present i nventT"!? ?P&%e'%ﬁta'ﬂ'ﬂﬁ rqopalymer v‘?a§ c‘bﬁ"f’ (WM'T)r‘Hn? Qveight-qveragp @olegular weight
err]/g, prd ! e
[ ’Fﬁ?n‘?@s &) gngl nusmbe 'é? "'aé‘é’e?Péél?[?f"é‘EP’ F‘ﬂe’% ‘%?Fc'ﬂ?) B
state at 30 t“"" Feél?\ 8?3 P‘éﬁ ge'\ﬂﬁ'gﬁ orfhan 20
nechani caf® s:fffeg |cu ﬁx\ eh??gtmp af' |’ I
film becoma%o |t ca ?j%ra at ?rl
S too hi gh, ¢, se for en asecf
coat{ ng, t hel esdcﬁ aaﬂu %J?%anc&n 9&?:,50315 Rau@fin bt 5}16 9
be | over eg frﬁlﬁ&btohﬁoﬁbhﬁéémbr%et icﬂﬁ hnﬁ&%ﬁt’h o g’lﬁ og),mti%{?&h &fg}ﬁt& E§
i s inpaired. polyhefBich iMRERYr af toa&.hé vadiaﬁona.l\ R PraEbRY QO a@Aeuce &\&eﬁo@ orizklith medium.

f 1 uori ne- corerd, feBost pERlabe Biethdd S 18 chrtfiét Qhel PAVMERaticl whlle WiDPBRE HR3Rdn8EEs to the
nol ecul ar Wedolyhbrizakva rspsten@ firk £iethefl vihbloRttedpectidméritinera afd charfaddd Ofice AV AV iRGHE stage of
nol ecul ar wahegbdlyniehzatian, tha fcoreentratidnedf thetndnomears bédoines Iow twith iB pedgreas picthey Sdiyrearze
measur ed 4y tan.giyl sughea mapddncy riheciutyotse produced) Btythenintilll i staga andathe) golyrfier paiuaed iaka talean
2. 0. 35 Wherstagbuoivihe pglyrhesizalion arb liiffare. id) moletidar weightoAdcorgdingly, theheopgyradr itengs to have a
mat eri al i s leyeWuiMacration ib. aHarge mhleculap waight idistiibiion. Futttieg hwhere tig imoporeassiare ieharged at
becones di f fanes, the corcantratianrof thp mopgmenschcemes iewdb thollater istage ofiile redction; thg regétion beed
coating fil ri§ PepsifesaRly loered)\pech thug,thigmeteod i3 jugfamorablp dram thep indystrial: igypelat. n the other
dr anback ¥hdend He ac Beet yherpin rﬁ‘epP@ 'F?"'@% i gendutes, phjle| vp@ma/@m mpnogeEt Anie
will be poorP® V@q’@ﬁ“a Sy§ Isl“ﬁ%“‘e qh C;EFBB’P rFB’Pce'&‘?FP“U%srB? loft ipchogsiiy to make
conduct i ng c‘%?ga? egt e l ?‘a @ at once,
pr edet er ni niﬁg W 0 %‘raw etc :gg;% fﬂ"c BoF Pl Q’ ‘ﬁc ?la ‘H’f [o'agulag weight, polyrer.
.La%

such as a i ,g‘ffs ) céf sk aigve! emﬁ?%éh e

or abs ence nc@nthafion Jﬁgﬂbé ﬁe thiti o4 ow the yield of the polymer per one batch becomes farge as
compared with the method of charging at once. In addition, the conversion of the monomer to the polymer
becomes high as compared with the method of charging at once. That is, the method whersin the
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Here, the nost preferable nethod is to conduct the pol ynerization while
suppl ying the nononers to the pol erEI’I zation system In a nethod wherein
respective nononmers are charged atEFoRd8! 288 Bh initial stage of the

pol ymeri zation, the concentration of the m)norrers becorres Iow with the

progress Of r&ﬁﬁatgﬁ) |sy gﬂﬁ uc?e whl}e s& yi th%y ers %arg Een 9 wn?oductlon '
pr oduced 'ciﬁt @sl.&u.sr A E sf.z?bgﬁaﬁii ﬁsxr% . of
the pol PALL &ﬁ”ﬂelﬁm Hg;' ly lar
copol ymer vJe ﬁl oh%\éﬁf o&sil ﬁé gﬂal Whan &R ublyidg: i€ cordu r&%o &'El a@rpoégﬁleg
di stri byt 'F@r’ileulaﬁ mﬂaﬁ‘ khe Mbi3Rerls ifo SIPPRARbRiINGLSY S0 HaRE nibhorfl? CBncoht ﬁ‘on become
conceft r atchifant? PrJchd”Ha-%iHi& dfstibRIB P BERSMbsWHRE sniall sl adheltfod Tor 8l the APnomers
reaction, sb it fheafohbm cOfSAEMIINSHIGEMES Editetaril Ditidn tRVWRdnBflers @brikird & dasebusi monbiérh0d
i s unf avomahi &re,f for06Rainble, d metticd whebdin 6 @udetusivhonofby i iBappiddlie suchCa mbrmBdthati the a
met hod wh énteenah pile$sare[nd therpelymarizition systan baoslescéoastanivand, et tBagaale\timagotbdn enonmapsTer S
t 0 t he mpolayensupplizdini aprameys caTespoadinrie thehsplied ehount ofde gabeotis) monpten ed a method
concent r atwhersinitee momdriers aré sippliqdoshile lobrdirnting tima keonorner aondestationain thee pejymterization
di stri but isesters hylelg. a Bes ¢himmatogiaphyt Algo, st hendmers enagiba suppliedhip rsushes manpeethatithe ged
at once, icencpriratinag efstbareypewe M@%@%Wﬁ"f@ﬁéﬁmqufﬁﬁaw bansupplied in such
produci ng aanqnmn%theéqh' &?“%%'P‘gﬂ BImMpRemers eserpq gonstant. Ittae, geRomerscare GitpalieR it hat
O

the yi e¥d spgh aa'“ gg;p Fationg, g respegiie. paRomes pegqme @Eﬁ?@\vé@m‘rgﬁ"e&“&g@'ymw
met hod whéF“bP?n ? B’ﬁ ﬁ“gp"e%r'ﬂjﬁtc{‘ Gamaneen bats ‘ﬂ fion of the
nmononer s @1 ?"Q'P%Bz[feﬁ'?‘?ﬁtfvgéﬁf’"ﬁ'f' ““ (be
! S ! oW, ?glthe mgn mei réma?)s Of t| n mlt:n %g’ "e'ld; 8 su yﬁ

Wthth uo. 119953%1 tnmfae}geeoﬂaﬂ g
rmnorrer t taaﬁ o] %ﬁ Qe sh

at once. @tpolk( eriz s ntaneo %IB termination. It is

pol yner i zajdiddbié 16 s&&ﬂﬁ{ﬁg%eﬁgd rh\ﬁnatﬁaHB PropkidBly | marb‘aﬁﬁ%ﬁu&.%ukﬁ properfibs lafy be
a process gheke, ARG thb HodleBuid- Weight! disuibLtoR id SMallérii B%ad%Qv'f 8 ¥dréed AbriniBtion. As the

ef fi Ci eBCYnethBl 567 corolitOBe olebiffar WBIGI @fl thb QolymsrDihbre iaRQiol BRMPIBMBAG WidksinlRe

bot h of a c6midl is BoHALUGed L dlifusting b sridudt >t B6 Polirh@RationMltiltorchnd/ar thdéontantrationul the a
smal | nol exodbreers,\asd g hbtheli Bhstdintalinbledulac agight additiey stivh a6 B ichdimealsfaihagant is@ed. The
suppl yi ng method canchediealyl selted dspendingoansibjpcta conpltions doll the like. Particul arly, when
t he nononer sin dhecabeveppEntioned methed fauobsicing the fludiiag-confamingoorolymer, evthe eolymegitation
becone ®@onnitiaten twatet-seiubleconescar loirsoluiisi aqybs cad ibs epprdpriatplp usdd glepanding éruthe helymesipatibn .
As a met haesnnesror hep phlymerizptiorh sedigmoMere sspenificalbiaes th evatererhiblier iniderc theter may b
beconme corpsernpliied aphieerganiscinitigiorofep xampien g iorsuliatay sisk @& PolRRBRYrsulite,ca Bydiagan

f or exanpl|Peroxige, (9B BHBREX ifiigtos icpmRoRRd of s eambinating rﬁ?ﬁe P%d smsimmgeepenhf%awp&
manner t ha?Pd“E"P\ Bydrospifite r‘?éF°db‘F‘e'§'§?5‘F%° &f‘d ?'Fﬂaa

e A BégEPHﬁéa"
const an®® Hvar nitrgte ?rﬁl(x_!al % wnt hﬁr@ et lnl_ﬂmor saqhé'\s §IR éma eecﬁa di acid
anount co §§ ﬁ%é’f' gﬁ'@"cﬁ' ﬁﬂz °"“° ed : a
gg;gzg t \rl\gtd 9 el{stﬁ E O pergg |so U 8{{bu lperox B§R di eh-ox

tje Seasaen, SCLl Bt Sk G w:kbpﬁop éfanaeﬁ'a&ep& ;;ﬁ ﬁg a.ﬁy ons

Of t he T e $ERfidn! HRIBRS SRS §ol Eﬁﬁ‘n arfdNRd AL butd Gsubily SroRCARBHRY 0’65 Wfo weight,
suppl i ed igBrightAR frém 6105 RV5% eight) Bado® bitthe ﬁ\em&tts B4 tpByRérizédle nmononer s
become const @tbrdubting tHECcopEIRYIE SN, MeCraStidtDiysM it Aot particuiddg MmBedBANE Buspdhsibn t he
concent r atgopsrizetion,” &5 BRAGIEION GolyEiiaditn, Sa badtionPolgmstizétian tand aheh DGR NBOpHacticed.

-pol yer sc dHowbver, Givima the evibwpbint 6fhibe RTabilitpasf Sheabgwragiorppl the Cholymensatidn, the nesiness it hat
t he total semaratiendfrtisst pradocedlfcopdiyenerantictheelike, praferaiyipracticatisdrenthe emulsiort gotymerization in
concent r atan apeowst medhip dhetsolipn poiperization asieg asheasviyend an Ainehot sucnad t-bptaho),restes ac an
be sonet i repsnatihtampowd. sush 8o xylana, @ arsatunatell vdrocaban halide qoutkining piez ert raye fliagine
conduct ed algmis| aad $hegijs- Wharythe epolymerization is cordupied ipiierdayests mediym ftis riefereblgigypdde
suppl i e¥d i kepic Pﬁ@"'&ﬂﬁﬂﬁ!‘tﬁ gt ¥ pH yalueef esnfigpid during thpcpolyperi ization\pReommes gofedhan;ds
conduct ed Rm‘?’?bév %H?pol gisd) thersalutioy o:g'ﬁ'ﬁ?’l%[‘ i Rgypaifigniof & pagjc sukstgqeads pisgefigglivg. of

pol ymeri zat | uch a ation, the copdOlymerization temperature can be selected from the range of from
-30° to +150°C depending on the polymerization initiation source, types of the polymerization medium

and the like to select appropriately the optimum value. However, when the copolymerization is conducted in

55 an aqueous medium, the temperature to be practiced is from about 0°C to +100°C, preferably from 10°C
to 80°C. Also, although the reaction pressure can be appropriately selected, it is desirable to use the
pressure usually within the range of about from 1 to 100 kg/cm2, particularly from 2 to 50 kg/cm?2. It is
possible to conduct the copolymerization appropriately in the coexistence of a chain transfer agent to
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can be easily controlled, it is possible to obtain the polyner at the sane
yield in an extrenely short tinme. The polynerization nay be term nated by
ei ther spontaneous term nation or fd&EPdE4EH298BInation. It is preferable to
sel ect the nmethod of term nat | on appr opr| ately tak| ng I nto consi deration

desired propert| ) anolt e a th h the ar we t distribution
i s smallerl?f"ﬁ @}'5’ 't'

trolling t oRmer o gho ail eh P fﬂgg%asedonthe
control I ng 4 ﬁw@li v@émmo,g gﬁfggq QE.,&%. %i i

5-@3'\

net hod wher hm

pol yoer | 23t FAmes w{ ik 9 @%@ vt

et hoe whor Py b éﬁ e bl i3l l§t§d o aﬂw thet Aot eﬁenﬁ%n

i s used. Thg pcrifhE@ dGRdlariite aﬁa%nwe 55oR6ib iron® B! Hati'S
and the |iKkQaro @m&&@atﬁpﬁyg?eegﬁ&bhgﬂ@ﬂ ori@h faas&neﬁ.ﬁg orplh@ddéQl\dFé]Jf faRthe self condensation

f1 uori ne- cogbgrée ittt CRPEY dpRpriatehSselddRd. I3l thdTired &pd buding adént, theletmatbalexemplified a
wat er - soljpbhthgiaes uRs, Dbdtylded tred endome SikeC A8 tHecpoRPiicodeid Rbectuying Sgoet, theponali g
on the pol yemsnipiiat iadongebaiaiphatic ditdnsxylio lagidren iaoabtiicqiolyvateit carnoxylid add or its anhydride,
speci fical | ynd #t® ftkbeAsnits chiock qlolyilent Ispdyenatet typg cbring ragentaysedhds @ xelyplant isecyamate

i nor gani ¢ i mettiopddoirelowf whosecisapanite groap jsomaskddivatha tiagkifp sgentpWitathe iuseef the melamine
persul f at e, oaurba/rpecayting agent.dhe aing can beyagceleraird binddding emacidicaaislysted of a

conbi nati?en ofThe lserslymamef the presen drivergiomenarbe curpd at asodinglydsmenttiire by ¥pind eslyYdeant e
or sodi um t ifeeysnate: Asethe aﬂwalavts@ocaanstyse%tw'mevseiuh arg & panrvellowing  diigocyanatp (syeh as
ferrous sal ﬂ‘e"aﬂsthy'@ield!}@fgyaﬁ?‘? P’df@h%‘i’“e?'ﬁ‘é’y?ﬂaﬁeaméts EU@W@H“\EP?"WSPW@ '"é’t‘ ffied

an organic iPrep g -Jyhsp t’?lft' d%c"&d'] d'?ﬁ"y ’Qmﬂ?’ﬁ §| “%i’&qtﬂep F"e’g 'téF

perioxi de of PR é?:p?jl’[i_? m oﬂ.ﬁ""" by a sovn “&“ac

g?ln?sglcﬁlbl emv nt nav n‘é;s sojvents ¢ ‘8 céie%a P n ﬁi‘%@r ﬁi %Zene 0 t0

such as t-b g&f 5,3 alsg'm nok u Rﬁn@:@?é d| a y peroxy
di carbonat e E‘ Z%k&u%f? P£n8>§¥lv | Gbb 4 %&V koY Baﬁréi%es &iflas a

azobi si SOzQUthIr i) 4 éullt%hak-g mift "R &0 bnin ﬂr E'rolpﬁ'\ 168 khdetdr! vitibn s bsudily Ased e d

can be appr gRkkcHge Yok nﬂ@ L JRARE FMBIErB hd)end ¥d¥8d at fifindn€ ACHibgRRioR AbBiiser, ONS
of the polyRr@eosighddier, arfemda%g %euabcsmnmwmwwwetfabwmeamha kg 005 to 5%
by wei ght, parwhealthedédpylyrnérasintte. &&eﬁmnventﬁﬂ/qéo-)ssewlr Priducirig o thekmosbiting @ompusiticrels
t 0 be copol yeatifig, agrely, bekinguosling,td difing d@ntGOEhCds 4 iRdlantil thd curiighegent b pe curing
Syst em i Sso n@agenp) argoiybasicadcidytypel suridgeabentam tlock [solysgam sbcyanaeotyparauring agenioor, thealike is
enul si on polsiynuitaneausty mived indhesroiking stepmentibnedeivave tetpragincecenmie-panis tipe kkeptiogan be
practiced. 45 OnHbevwetherhand, wban tha gompasifigrols rat nogral tem@ersturatsetting typepfoatirigewhich uses a
oper at i on oforrtieck poliyxeiest isocyanklasthe eureg aaenti gompeneit/is speasaiely plepaTeciP Pravide pivscRzele d
copol yner afpe eeriing. iinclis caeeihe ceating can peide @ eepting Wm thish b3p A uspiip time of about 1 to 10
pol yner i Zat ihepss: jisheusad %di‘l?ébﬁg'i’?fi*ﬂf? (e frompgeverad (hot's Erseprst! y’ﬁ’@r pochar gepd Rsenatiesky o
sol vent an &Pgiing the feg of isogvanztn adfatalvaignd their amounis (o he) addeds, g fFoprenteafien,of fae
xyl ene, or SORONMER Hp sortantsAf e él?'b‘??ﬁedrP&It'?ed‘éf"‘E’&’ﬁMP"HY' RHerdh Be GPPoyEPt 3nd iRikpne

t ; d t duct ed th
e T a”%, el R0 BEARES! ¥ 2 hei ¢ buffering agent so that the pH
oS oh e Ll Qﬁﬁgw }‘t naétx gaame%ebc%ﬁéamaow Eol Bt e comp
e

preferably G smé.q O et Phrd Gbmpirifvo eXdple ©Hcihe
basi c substa,;ggdg,t‘)g“,@ §5guﬂg ctive. In su a copol yneri zation,

copol yneri zation tenperature can be selected fromthe range of from [err]
dependi NGO NBESTAVGIE BOFECARRVMINGOOUT THE INGENTIONISOUr ce, types of the
pol ymeri zation nmediumand the like to select appropriately the optinum
val ue. HowemsxamPuien t he copol ynerization is conducted in 55 an aqueous
medi um the tenperature to be practiced is fromabout J[err], preferably
from 10 C to [leiprstainfbssigel atdclaveighing indntereal cépacity op2-8 £ sud exuippad with a stirrer (pressure
appr opr i aoelrasistantee SOkgiem?)i 651 g otimdine.atMeg pioethane!, 1t gpf eyelehery! isy #ihey (hareinifien
t he range ofreferted i asfGHiE), 10.9 g of eyl 1{@%&' Kgfelfp@ﬁf refemat tor BVF), £8.5 gobe-hygiragybutyt vinyl
kg/[err]. | tethps(hprginafiopreierred e ah HBYE) apgdl of| BPiREYiYmY aQ'PQﬂﬂtedf?fPr ehgigpdtaee wogling
t he coexi st dpreeationy ang Rropsyriging with, gfngrpge(gg@mwe{ede@ated to remove dissolved air. Then, 58.9 g of
chlorotrifluorosthylene (hereinafter referred 16 as CTFE) was introduced into the autoclave, and the mixture
55 was heated. When the temperature in the autoclave was elevated to 65°C, the pressure was 1.0 kg/cm?2G.
After that, 9 mt of a xylene solution of 50% t-butylperoxypivalate (hersinafter referred to as PBPV) was
added to initiate the reaction. With the reduction of the pressure, 470 g of CTFE, 153 g of CHVE, 87 g of
EVE and 188 g of HBVE were continuously added to continue the reaction while maintaining the pressure.

7



EP 0 451 296 Bl depress the intrinsic viscosity of the produced copol yner
within the above-nentioned range. The copol yner of the present invention
contains as a hardening site the H?ﬂpdﬁvgmﬁzbup based on the pol ymer unit
repr esent ed by the formula c), and can be thernoset by using a curing agent

h
T
agent whi 'ﬁd%ﬁm% %ﬁc ﬁr\i mf o Tl f’ ﬁ;géa S he
el ani ne (o el il i Wi “b.&e@)écm?i' o, 78 aﬁ 6?4 AtLRe.
a net hykatg 2Holdfa bearyﬁ.e%ér beuige! am ne and the i

mel aline tY PeheGibid o BolitHeiWas 8RNy, B8 cSiRbiiahid Gt hoiyaibr wmemwtmew bl%h%tuon of
modi f i cat iy msHaRES Has BEEYE TRE obtaiRsH flyindr ad AR REMEE ReboSty (h TaIF U 80 <d) @k perfo.0sand
the self Cdl@dWibswﬁélﬁhﬂﬁbeﬁgé]ﬁ\eﬁcdahﬁéi@ﬂgn&ﬁifrhbbﬁv% fiscural Wdight Mabre obpblystieend he
urea type & uidesifodHyaEHC, and thditralittwbrd8506,>650004nd 1186.Crespectiely1eThd ydlymie® Borposifion oft
but yl at &d the epolahidl quintiiddi by adentisation By ps2l of FEamCspactiuch wag [5€.0/8418/1 Sg1 98geth trespédner e
may be exaoprFg/¢Hadt/BYEMBNE (nadita). n al | phati ¢ di carboxylic acid, an aromatic
pol yval ent carboxylic acid or its anhydride, and the |like. As the bl ock

pol yval entEXAMBEES®at4e t ype curing agent, used is a polyval ent isocyanate
ment i oned bel ow whose isocyanate group is nasked with a bl ockin

Wth tht useCepplyinpre wors erpsuqed wdeq the gondjiipns as shpwyingtpliat!. Tf“h@"t?ﬁr"? h@;q‘@ér\""be
accel er at S¥wMy anctie saqtentpf HBYEpf theohiainpd copolymats are a's"l"ﬁ@"a&gpol yner of the
present invention can be cured at an ordinary tenperature by using a

pol yval ent isocyanate. As the polyval ent isocyanate, particularly useful
are_ a non-yell owi ng diisocyanate such as hexanet hyl ene dii socyanate or
|so§ﬁorﬁhed||socyanate and its nodified product such as a polyol nodified
product. Wen the curing is conducted at an ordinary tenperature by using

t he polyval ent isocyanate, it is possible to accelerate the curing by an
addition of a conventional catalyst such as dibutyltin dilaurate. 20 In
t he proguction of the conposition for the solvent-based coating fromthe
copol ymer of the present invention, various solvents can be used, for
exanpl e, an aromatic hydrocarbon such as xylene or toluene, an alcohol such
as n-butanol, an ester such as butyl acetate, a ketone such as nethyl

i sobutyl ketone, a glycol ether such as ethyl cellosolve, and al so various
commer ceaal |y avail abl e thinners. The m xi ng of such a copol yner and sol vent
can be conducted by using various apparatuses such as a 25 ball mll, a
pai nt shaker, a sand mll, a jet mll, a three-roll mll or a kneader which
are usually used for producing a coating material. At this tine, there may
‘be added a pignment, a dispersion stabilizer, a viscosity nodifier, a
repel | i #lg agent, a gellation inhibitor, an ultraviolet absorber or the

| i ke. When the copol yner of the present invention is used for producing a

t hernosetting conposition for coating, nanmely, baking coating, a curing
agent ,such as a nelanmine type curing agent, a urea type curing 30 agent, a
pol y asi,£ acid type curing agent, a block polyvalent isocyanate type curing
agent or the like is sinultaneously mxed in the m xing step nentioned
above to produce a one-pack type coating. On the other hand, when the
conposition is a normal tenperature setting type coating mhich uses a
non- bl ock pol yval ent isocyanate, the curing agent conponent is separately
prepareég to provide a two-pack type coating. In this case, the coating can
provide a coating fil mwhich has a usable time of about 1 to 10 35 hours,
is cured at roomtenperature for fromseveral hours to several days, and
has good properties by controlling the type of isocyanate and catal yst and
their anmounts to be added, the concentration of the copolyner, the contents
of the #hit based on the hydroxyal kyl vinyl ether in the copolyner, and the
| i ke. [BRI EF DESCRI PTI ON OF DRAWNGS] 40 Fig. 1 is a graph show ng the

rel ati onshi ps between the concentrations of solid contents of the coating
mat erials, which use the fluorine-containing copolyners in Exanple 1 and
Conpara%gve Exanple 1, and the



viscosity of their solutions. 45 [ BEST MODE FOR CARRYI NG QUT THE | NVENTI O\]
EXAMPLE 1 Into a stainless steel autoclave having an internal capacity of
2.5 [err] and equipped with a stirrd&P Q#2888 50 resistance: 30kg/[err]),
651 g of xylene, 184 g of ethanol 19.1 g of cyclohexyl vrny et her

(e, a0t o S oo e B e o B e 2

referred to as HBVE) and 11. 6 g of potassium carbonate were charged, and
cool i ng deaerat.l and pressurizing with a nitrogen gas were repeated to

: Blel ! _
remove. di gsol vé#2afr: Then, 58.9 g of chlorotrifluoroethyl ene (hereinafter

referred to asfCTFE) was introduced 1nto %&%mpiggﬁggﬁngéégaj 55

was heated. W

the pressure was 1.0 kg/ [Jerek. éggter t haty, a xyggpe qol ution off 50%
t-butyl peroxyp}val ate (hdreinaffer referrled to as ABPV) was ddded to
initiate whe rpaction. W{TEEt he reductroﬂ of the prlessure, 440 P®f6 CTHE,
153 g of CHVE, {87 g of d 188 g of HBVEqwgre dontj uslly t d
continue the rpedrginghi Eg%%aintaining tlhe 3?§ssure. %QHP ﬁ'oq%g?pZQG Bl

In the progrespa®f the r¢a@wgi on, 23 nl of] a Bylsene |sol qt.Bon d¢f S084APBPY was
conti nuously ayyﬁklgjter 14 hours t he fleedi ng of Jrespectivgq nononers jwas

st opped dfd th f@gtlon #8¥Econt i nued urftil 0.5 kc/[err] arjd then t hg

L9501 ©d

aut ocl ave was wthhgageer to termrjateyihg reactzgwu Afft eras he
tenperature |ojered to rq —teR—tAteattied—eorore—res—ptrged
and the autoclpve was opg4RBEV Tmb)polyned thi3.-% dbtaPnéd wds i 8elated by
dr i ng under rgduced pr e . lhe yreldjof 91 t he
cox%gntrggion bf pol yner %g§§4sgg@6and t Qe dégree Jf rea?tioﬂ of the
nmonomers was 9p. 8% The ¢FaEi ned pol yner thad an intfrinsic vigcosiédg (i

THF, at [err]) [err] of ( 040 dl /g. The wargh - averjage ggIeCLlar ggrght and
nunber - aver agel ¢xd ht in terns ﬁ t styren ngasu

and theiumratriagere 3 O(EVQSOO and 1. 86, reﬁpe@trvely. g7he fdol yrgr

conposition of ol.ymer quantifigd by identjification}]by use of
[err] spectrunr B / 4BYE15. 1/19. 0 wijt h respectf to CTFE (
(rmol 99 . EXAVPLE o4 Copol yner s fwe pg odyced der

as shown in Taple 1. The 2BVE S—Qfeforc U hfb ﬁ “Mﬂ&ggand-
HBVE of tshe obfai ned copqlPpewr $mdje al so |nd4$a5ed 202250 30 |35 ¥.015 30 55

8
Polymerization ) 0.5 1.0 3.0
pressure (kg/cm“G)
35 Polymerization 1 14
' time (hr) 11 3
. Yield of
(- 0. 94,0 95.5
[\ polymer (%) 90.7 >
“ (7] 0.019 | 0.041 0.045
Mw 2500 - 6320 6460
Mn 1810 3360 3400
45
Mw/Mn 1.38 1.88 1.90
HBVE content 19.5 2.4 | 192
(molg)

% IBVE is isobutyl vinyl ether

TFE is tetrafluoroethylene



EP O 451 296 Bl The conditions of polynerization not indicated in the Table
were the sane as in Exanple 1. Table 1 5

Exanpl e 2 Exanple 3

Exanpl e 4 CTFE (g) 29. 5EP 0451 293BYH 10 TFE
50. 6 CHVE 9.6 19.1 19.1 Charging at EVE
55 7. 3. 10.9 15 initial | BVE HBVE 11.8
29. 4 2%2b1eBRV (ohkinued) 13.5 . 9.0 8.0 20
CTFE (g) 1705 470 TE
404 Chargi ngl CHVE 48. YExample 1Hcomp. Ex. 1 J&mp2Ex. 2 ht
EVE - 248 ~——8F =8 Tpogterror—t HBVE
59. 8 188 fRFE3d9) PBP\|( n+98.7 332.45
22.0 1p. 0 Pol yreri i on 0.b sp.6 H.O B.0 pressufe
(kg/[err]) 3p Pol yneri zafion ° 11 15 14
time. (hr) Yleld of CHVE  90.7 95.6 62565 pbl yres.1 % | 40
[err] 1o Eharging d.019 0. 041 0. 045} Mv i 2500
6320 6f8b M EVE 181p 33¢0 36-3  3hoo6dsEmv In
1.38 1} dsitial J.9QgBVE content] 25, 219. 244 4 1p. 1
(ol % stage 19.5 24. 4 19.1 IBME is isobufyl vinyl Ether
TFE i s tetra]l uoroet hy |{&BVESS5 11.8 79.3 132.7
15 .
PBPV (ml) 10.0 7.0 4.3
CTFE (g)
: TFE 404
\el 20
Charging |CEVE 153
at EVE _
posterior | ;pug 202
25 stage
HBVE 94
PBPV (ml) 21.0
2 Folymerization 3.0 ||l2.6 + 0.4]3.8 + 0.2
pressure {kg/cm“G) :
P?lymerizatlon 15 10 6
time (hr)
35 :
Yield of 93.0 85.4 87.0
polymer (%)
x}. {7] 0.038 *0.040 0.093
40 Mw 5640 7380 15400
Mn 3050 3350 5960
Mw/Mn 1.85 2.20 2.59
4% HBVE content
. l - L 2
(mol%) 14.8 9.5 19.3
IBVE is isobutyl vinyl ether
50 TFE is tetrafluoroethylene
COMPARATIVE EXAMPLE 1

55

Into a stainless steel autoclave having an internal capacity of 2.5 ¢ and equipped with a stirrer (pressure
resistance: 30 kg/cm?), 1098 g of xylens, 310 g of ethanol, 64.6 g of cyclohexyl vinyl ether, 36.9 g of ethyl
vinyl ether, 79.3 g of w-hydroxylbutyl vinyl ether and 4.3 g of potassium carbonate were charged, then

10



EP O 4151 296 Bl Table 1 (continued) Exanple 5 Conp. Ex. 1 Conp. Ex. 2 CTFE

(9) 198. 7 332.4 TFE
50. 6 CHVE 15.3 EP 0451236 B1 108.1 10 Char gi ng
at EVE 369 618initia|
Il 2\2/E7 PBPV z ved air was remo%e5d b2y re&e@luzr@ the cooling dea?raaon and pressunzn}P th%af%: g en,
TEE jgg g of chlorofrifluor 4:@ yl was mtroduce e autoclave, and heated g‘lh E z

the auli was elev ess ﬂa&sﬁg ﬂz /cm2G. After that 7 Ien
EVE poster ' roxypivalate was adde theremto to in eaction, ¥ n was contmued
94 PBPV (5n1 nder stirring for 10 hours, e pressure was lowered {o 0.4 M@arﬂ" ZiHob1SVa was cooled
3.0 ™ 2. Gihtwdtordo Brifinste Qnez'eééﬁcﬁts ASr Ghe(rdperairSvad RIvdro o Béth liéMperature, unreacted 19
10 morPmbls Wrd Pirged3 @nd the autoclave was opened. Thb @bEin&f pdi@ey WaS isolated by drying
93.0 undbr. rdduced pressure.Sfie GonkhoSiifoh of the obtaindd. Bddlymer was 50QI19.9/34.§/(b.5 by molar ratio
Mv with respect to CTFE/CHVEAVE/HBVE, fadPéttively. Values [n], Mvia MhOanl/Mw/Mn of the copolymer are
3050 10 showdld Table 1. 5960 MW Wh 1.85 2.20
2.59 45 HEVE cont ent 14.0 19.5 (nmol %
14. 8 COMIBARATIVE EXAMPUED2 3 | BVE i s isobutyl vinyl ether 50 TFE i s

tetrafl uoroethyl ene COVPARATI VE EXAMPLE 1 55 Into a stainless steel

aut ocl ave haviTheyreagion eftGompeiptive Expmplet fywasfreppatsd in thergma fan b??&éﬁ'"@@l’?fﬁw%ﬁamp'ér
(pr essur & r bexcet fgqthe- P°'3'B°"l€@t)°& Rerylitiong @dfdndipates! inlable heValugs ). ifwesind Mp RipR Fopolgmere
g of cycl oh®k$eo pdicard innfavlerl. 36.9 g of ethyl vinyl ether, 79.3 g of

[err]- hydro nyl et her and 4.3 g of potassium carbonate were

char ged, ﬁ#"b%&%l'ég

Nt 20 The copolymers of Examples 1 to 5 and Comparative Examples 1 to 2 were used for production of
coating materials and applied by coating under the conditions as indicated in Table 2.
Fig. 1 shows the relationships between the concentrations of solid contents of the coating materials and
the viscosity of their solutions at 25°C. Table 3 shows the properties of the coated film.
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EP O 451 296 Bl dissolved air was renoved by repeating the cooling

deaeration and pressurizing with a _nitro
chl orotrifluoroethyl ene was i ntrodEROSAS
the tenperature in the autoclave was elevated to [err],
7 m of xylene solution of 50%

2.6 kg/[err].
lZat e was added thereinto to initiate the reaction.

t-butyl pero

After that,

as.

458

the reactio
pressure wa
to termsnat
t enperat ure

The obt ai ne§

conposition

was—comtT
5 | owered t
p t he react
unr eact ed

l
BECLBE obt

nmer Jas isolated by drying unde

moed

ion. After the tenperature

rs were purged, and

M1 IGRP UG Wit iath 11

he aut ocl ave,

Then, 198.7 g of

and heat ed.

Copolymer err], the autocIEVkDQWEatﬁﬁHQXIw¢imhharer

was | owered to room

t he aut ockdve was ope
reduced pressure. Th

b. 2/ 14. 9/ 1895 by nol ar

When

the pressure was

Then,

ned.
a)

-

ratio with [E8pect to |CTFE/ CHVE/ EVE/ HBVE, respeclively. Values [err], My,
Mh and MW Mhcoétihg cqgmﬁﬂygh re io shown in Table 1. ARATI VE EXAVPLE
2 The reactfon of Congarative anple 1 was repegted in the sane nanneg as
i n Conpar at jve Exanpl € 1 exc fap the pol yngrization ndi tions npt
indicated i p_Table 1. @éﬁ&&?spégﬂ%p‘thand My oflthe QQpOléﬁEf are als
indicat%d i Tapl e L. ITEST EXAVPLES 20 THhe CPpo égers 0 agg s L tO
5 and Conpatative Exarfples 1 to 2 were used for DEBd YHRUBf PLB&RI ng
materials apd applied |Spbsdawitey under the condi {tpeated wathcated in ffabl e
2. Fig. 1 shows the rdl ationshi ps between the copatbddbheohd of solid
contents of]the coatiﬁg—n&&e&kaks-and 8GOSty Bt =G et-t-ars] at
[ery].. %abl ¢ 3 shows tlhe properties of the coat efinti{ e 2omBHe 38148k 45| 50
55 EP 0 §51 296 Bl |Halercpatopol yner coating 100 parts by
wei ght Xyl epe 24 _Reclpe s Melam ne resip
varni sh *1 50 for 10 coating n- But
20 Sol vesso é%QQiE& 20 15 ife ab?v?
An al urgsnunjplate “*4 {Substrate EPERPRHLIPRNWAS| odi ne| * 3
20 ond.i | Acryl npaddedewbthcBolvesso
tions *5 and diluted so
that Ford cup
30 viscosity become 23
sec./20°C, and then
Overcoat

applied by spray
coating.

Baking was conducted
at 140°C for 30
minutes.

The £ilm thickness

was about 30 .

55

*1
*2
*3
*4
*5

NIPPON

Mitsubishi Alumi Co.
Esso Petroleum Co.

PAINT CO., LTD.
5052H34

12

Mitsui Toatsu Chemicals, Inc. LIVAN-20SE-60
Esso Petroleum Co.



Under coat coating The above 25 Coati ng

conposition was condi - added wth Sol vesso
tions EPQ48] 39681 uted so that Ford cup 30
vi scosity become 23 Overcoat sec./[err] and then applied
by spray coating. 35 - Baki ng was

conducted at [@gaplef9r 30 m nutes. The filmthickness 40
was about 30 [err]. *1 Mtsui Toatsu Chemicals, Inc. LIVAN-20SE-60 *2 Esso

Petrol eum Co. @5 —*3 N PPON PAI NI » ) ;
5052E34 *$ Essjo Petr dopaby@er 50 55 [[ExampleER |Exdigle?9 ¢ eRdmplabs ¢ E2asple 4
@polYmr Exannle 1 Exaople _Exanpl d .3 Exanplie 4 _Cl arilty
val ue 90. 4 93.0 90.5 87.51{10 of fcoating §il mPGD
val ue *2 0.9} ICM valué 0.9 . 91Sol,yept fesistance *3
[err] 20 Cross@kamidst *4§*1 10&( 188-4100/188°810q/1 85104/ 18-85
Penci| hdedneg®f5 H - H H F Sh¢ck
resi stance *6 |ceating 0 0 0 30 35
£ilm
POD value | 4.9 0.9 0.9 0.9
15
Solvent resistance *3 © © © ©
2
Crosscut test *4 100/100 | 100/100 | 100/100 | 100/100
25 Pencil hardness *5 H H H F
Shock resistance * O O O @
30
35
g,@{_/'
40
45

50

55

13



40 45 50 55 13 EP 0 451 296 Bl Table 3 (continued) 5 Copol yner

Exanple 5 Conp. Ex. 1 Conp. Ex. 2 Carity | CM val ue 88.5
81.8 85.0 10 of coating fEPMs@sB%/Bﬂue 0.9 0.6
0.7 Solvent resistance *3 [err] [err] [err] 20
Crosscut test *4 100/ 100 100/ 100 100/ 100 25 Penci |
har dness *5 . .H F Shock resistance *6 @)
X 0 30T38150344°88tBUER) £ o 451 296 Bl *1 Qarity measuring
apparatus | Cwv | A a a"it;anhd gl oss
nmeasurigg apparjatus P | pr.o IS o *1
and are both net ho?gé neasurin ?ﬁagnpg%pear alﬂf:e 10 q? fnﬁé coat ng film
objectively. I both casey, the rarg € valjje 1s, the([supertor the
clarity of the |15 I mage i * f 1 the xylgl rubbingl]test (100 fines)
was Clarity f?“ varld 9 ‘g2 81.8 85.0
10 of
coating
£ilm 1
ToD value |l 4.9 0.6 0.7
15
Solvent resistance *3 © © O
2
Crosscut test *4 100/100 || 100/100 | 100/100
2 Pencil hardness *5 F H P
Shock resistance *S @) X O
30
35
40
45

60

55

14



conducted, the appearance of the coating filmwas observed visually. [err]:
no change, [err]: substantially no change, 25 A alittle swelled *4
100 crosscuts were made in accor dan&R Q#51IR9§ B K- 5400 30 6.15. A
cel | ophane adhesive tape was adhered with pressure on the crosscuts. Then,

t he cel | ophang. tape was detached therefrom an u ry Qf

r emai ni ngpcrogécugga\ﬁézyc@ﬁﬁﬁé‘d’ ing &8?8%@?5 W ;&Rg’%éh%srsé&f&gﬂs b% 5
Conducted i n accogdanc mﬁtﬁle§% -5400 6.14 (pencil scratch test) *6
Conduct ed in accoPd¥ cgt\iﬁkte Bu it i nmpact test 45 (1/2"[err], 500
, 40 c O 4900 X fornati f -Cr. Qe j f ARl AL

%PPL)\@AQSU v gThgﬂggﬁ'g&y 2 glost m%raggllgr%?{q & rﬁﬂ%ﬁ s ét;ﬁzclga‘{l e

surface hardness |3 Y HETE B A%k id s dPugheat i ng, and can provi de
under mld conditi g%ggla cogmqng Tilm whilch has v%iysi bility and is excellent

in 55 sol vent xfeghdt anCAreSholth mMREhdden T rankasatingg alnd idppeakiince

copol ynereis useful as not only a baking coating which is applied to a

col or steel pbgt@heacorlkihgalfiTmobjRicttivelan allmibovh sesesndheae |ike,
but al so dry- type coating which can be practiced in working place. The
materi al of thargelrsthet waluendts, ithe edper immdthe cland ttheodpgd yner is
extrenely useful as a coating for an inorganic material such as gl ass,
cenent or® ERage43B.296 Bl concrete, and an organic material such as a
plastic, for exanple, FRP, polyethylene, polypropylene, ethylene-vinyl

acet at e copol yder Affgortheysrydiol goiBRiaertess L kR al cohol

copol yner, vinyl chloride or vinylidene chlor%d or Iunberf. The_copol yner
of the present | nRaRGusted: Jdie iaRReATINGR I tR] PP tHRa¥2%or a
hi gh solid coating which js attrjbutable to prevent environnental pollution
and as a raw 5 mﬁhﬁ?%ﬂeéﬁv%ﬁﬁﬂkﬁxhg for vehicles which has a high

clarity. dains 1'©;‘A=\0H‘Puu?°r§‘i3r%e?’0b z%;%i&%%t%%%gla)iw n%orggra{na/eng pol ymer units

represented by the respectiveély in anmounts

of from4€ to 60 | %, f.r. 5 | % and from5 to 25 nol %
(e b S

respectively: a) 2 uorine, chlorine or a perfluoroal kyl or

per 1 uor oal koxy, Oroy SAvd fistls the P GRESEN] At S8Bor #Andé $ER] T28-K-5400

% 6.15. A cellophane adhesive tape was adhered with

pressure on the crosscuts. Then, the cellophane tape

was detached therefrom and the number of the

% remaining crosscuts was counted to determine the

adhesiveness.
*5 Conducted in accordance with JIS-~K-5400 6.14 (pencil
scratch test)

*6 Conducted in accordance with Du Pont impact test

® (1/2"¢, 500 g, 40 cm).

O: good, X: formation of crack or peeling off

50
[INDUSTRIAL APPLICABILITY]

The copolymer of the present invention is excellent in surface hardness and gloss when used as a base

for coating, and can provide under mild conditions a coafing film which has visibility and is excellent in

55 solvent resistance, stain resistance and weatherability. The copolymer is useful as not only a baking coating
which is applied to a color steel plate, a color aluminum plate, an aluminum sash and the like, but also dry-
type coating which can be practiced in working place. The material of the substrate is not limited to a metal,

and the copolymer is extremely useful as a coating for an inorganic material such as glass, cement or
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[err] is hydrogen or a nethyl Goup, [err] is an unsubstituted or
fluorine-substituted straight-chain, branched-chain or alicyclic alkyl
group having 1 to 12 carbon atons,ER®451296BD or 1, and 25 O [err]
30 [err] is hydrogen or a nethyl group, R4 is a hydroxyl group-containing
unsubstituted or fluori nie-maiet%llglstd ht - ¢

orevet o gbit ) s o K AL ER LS A
; P&qgva oA et o

O

! ! i G S iyrner, vinyl
Vi Scosi ty filideTed : chonc. S rilofsOT bo G prbbofd BStish s pk Ry Gool 2s
[err] in gL} %Q%ﬁﬁl fb nggﬁxlihb:gaﬁﬁ@&ﬁi& i8 bittribGi5bid ! prbrit SMrbriAtbiital BOlREH hridas Wk N
and nuNTbeirsaibfglond)Coalfiy in eicis ohfeh Hilla byl Dy @ g€l permeat fon

chr ot ography being not nore than 2.0. 2. The fl uorine-cont ai ni ng

copol ymer gagimerding to Claim1l, wherein the polynmer unit represented by the
40 formula a) is a unit derived fromat |east one nononer selected from
t et r af | uorioeA Mydriaé containthg @bpoBATBE Ednipkisity pubintey Lts @eprdsireddiy Bier&irmulasi &), b) and c),
repr eseit ed hypetively fim afitodnss &f) frans 4@ tal 60 imollerfromees tar 881 malks laeh8bém Gne 2Somadwer
sel ect ed fromsmekiugly: vi nyl et her, cycloal kyl vinyl ether and vinyl

car boxyl at e, adCR2heCPO /idiuorinai dhlorinepar eas panfiuerdaliyy ot paxflubroalknxy groop havingal tend t
derived from carbpegtens,one nononer sel ected from hydroxyal kyl vinyl ether
and hydroxycydoal kyl vinyl ether. 45 3. The fl uorine-containing copol yner
accordifig to Claim2, wherein the copolymer conprises, as the polynmer unit
represented by the fornmula b), at | t _Qr@RJU)nit derived from al kyl vi nyl
ether and at |east one unit derived Tr&m cycl‘oal kyl vinyl ether. 50 4. A
process for producing a fluorine-containi né ﬁgﬁglq},mer as defined in claim1l
whiich cztzrrpri ses pol ynerizi ng nononers repr gen & by the formulas a'), b')
and™¢" )" respectively in the presence of a polynerization initiator, wherein

the pol yneri zgi Oy dio encﬁg%%?l%dﬁhi | e supplying the nononmers to a

pol ymeri zat | Orhﬁ?g{ bsftutbd of fluofinessstitstels StrdidrtlHainNGranchidd-Rbih BPalRyclialkyl group
per f1 uor oal kylpa@ihg PRME kaSNQRIMEOaY 138 @b, Baving 1 to 3 55 carbon
atons, 46 cgncrete, and an organic naterial such as a plastic, for

exanpl e, FRP, polyethyl ene, polypropyl ene, ethylene-vinyl acetate
copol yner, nylon, acryl, polyester, ethyl ene-&gl yvi nyl al cohol copol yner,
vinyl chloride or vinylidene chloride, (G I"u #s. The copol ymer of the
present invention is particularly useful as ad raw material for a hi gh solid
coatingsewhich is attributable to prevent envig®hnent al pollution and as a
raw 5 material of a coating for vehicles which has a high clarity. d ains
1. A fluorine-containing copolynmer conprising polynmer units represented by
the fornul as d}°,istiydregen as)2 methyl group.r RB'siserc hydiney!\arquprcentaiing: usetitetech i Bugrinen 60
mol % from 25 ubstityted siaiahy-2haly, branghedzshainor alicyplis)aliyl QF%‘B'IpectiveI 3 ar%( %‘;CFZ -
CFX) X ¥s f| chgraciadred by, haying Aa.infiipsic,viscasity of fipm,0.94 P-°6F’9€i§ "F_%%’d'é? Yekﬁ‘}%p
g :ip’fbla ﬁe?fn%uran. the ratio of the weight-average molecular weight and number-average
meas

having 1 to a
9 molecular weigh ured by a gel permeation chromatography being not more than 2.0.
\_,/ 2. The fluorine-containing copolymer according to Claim 1, wherein the polymer unit represented by the
40 formula a) is a unit derived from at least one monomer selected from tetrafluorosthylene and

chlorotrifluorosthylene, the polymer unit represented by the formula b) is a unit derived from at least
one monomer selected from alkyl vinyl ether, cycloalkyl vinyl ether and vinyl carboxylate, and the
polymer unit represented by the formula ¢) is a unit derived from at least one monomer selected from
hydroxyalkyl vinyl ether and hydroxycycloalkyl vinyl ether.

3. The fiuorine-containing copolymer according to Claim 2, wherein the copolymer comprises, as the
polymer unit represented by the formula b), at least one unit derived from alkyl vinyl ether and at least
one unit derived from cycloalkyl vinyl ether.

50 4. A process for producing a fiuorine-containing copolymer as defined in claim 1 which comprises
polymerizing monomers represented by the formulas a'), b') and c¢') respectively in the presence of a
polymerization initiator, wherein the polymerization is conducted while supplying the monomers to a
polymerization system:

a') CFz = CFX X is fluorine, chlorine or a perfiuoroalkyl or perfluoroalkoxy group having 1 to 3

85 carbon atoms,
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b) 15 [err] 20 [err] is hydrogen or a nethyl Goup, [err] is :
unsubstituted or fluorine-substituted straight-chain, branch ﬂmmﬂmr " U”"l
alicyclic alkyl group having 1 tEP@A5206BA at ons, and | is

c) [err] 30 R3 is hydrogen or a nmethyl group, [err] |s a hydroxyl

group- c E‘ntc%e”'aﬂé’ ””S“a%%t t”taFd cﬂrasfaL”P” NEr ot PR e?h Fene -1
or anchedot o] 8"‘3 ot gﬁ?é el

I ntri ns'cﬁ r%ﬁh i ﬁzﬁe%lo Je%Pl ?r% %11 o‘ E&a rl}]&(éﬂl

state ata btbridl fbr b Glgh %&M%Q H%@h ista u[aﬁlﬁ'tcpp ent ro\qﬁbr%] olﬁﬁt’cﬁ\ a'i\g%sa

nol ecyl ?:{ateviﬁ'og & boafiiidor VAREIEY wihHaSE Mgk B Ul ar  wei ght rreasure a ge
perneation chromatography being not nore ‘than 2.0. 2. The '

fl uori ngiamagt ai ni ng copol yner according to Claim1, wherein the pol yner
unit represented by the 40 formula a) is a unit derived fromat | east
one nonarek flamihecdntaihing roopolyinek carhprisiog palyrhar| uaitcreprasbniall bg et toinfulas @), b bddyd)ene,
t he pol ynerespectively rie amedntsn bietionin W0 tth &0 f ool ¥ frem (25 tb $5amaltei dnd dfewm 6 ctal 26 rmooleat

| east one maepectvely: sel ected from al kyl vinyl ether, cycloal kyl vinyl ether
and vi nyl c@® Kyl €GP0 X isrfijorinkechingng pea perfigoroaticd ar cpedinareatkoxyy gropehdving rhe 3 c)
is a unit depbordlons.om at | east one nononer sel ected from hydroxyal kyl

vi nyl et her PAnd hydroxycycl oal kyl vinyl ether. 45 3. The

f 1 uor'fne- cont ai ni ng copol yner accordl ng to Claim2, wherein the copol yner
conprises, as the polyner unit g&gsenteﬁl y the for mula b), at |east one
unit derived from al kyl vinyl eth and east one unit derived from
cycloal kyl vinyl ether. 50 4. A processof(QLoqrqzlum ng a

f 1 uor,, ne-cont ai ni ng copol ynmer as definedi'n cl &im 1 which conprises
polyrrerrzr ng nononers represented by the fornmulas a'), b') and c¢')

respect i vel Yariighybifdgentr 850y EGHIp, @ POl ymerization initiator, wherein the
pol ymeri zat igpns hﬁuﬁﬂﬁbﬂidféh%dflﬂ&ﬂhé-ﬁxbm éfn’arﬁﬁi—chiie bFEREHaEBRath 6rfhh@yclrc alkyl group
pol yner i zat ingfinsy®118 Frbéh gtorfsk-and €0 %r K ahé fl uorine, chlorine or a

per flaoroal lkgyl or perfluoroal koxy group having 1 to 3 55 car bon
atons, 16 EP 0 451 296 Bl b') [err] 5 [err] is hydrogen or a methyl
group, 10 [err] is an unsubstrtut ed é fl uorine-substituted
strai ght-chai n, branched-chain or I|c I)k group having 1 to 12
carbon atons, and | is 0 or 1, and QR‘

30 "

R? is hydrogen or a methyl group, R* is a hydroxyl group-containing unsubstituted or fluorine-
substituted straight-chain, branched-chain or alicyclic alkyl group,
35 characterized by having an intrinsic viscosity of from 0.01 to 0.05 di/g as measured in an uncured state
at 30°C in tetrahydrofuran, the ratio of the weight-average molecular weight and number-average
molecular weight measured by a gel permeation chromatography being not more than 2.0.

2. The fluorine-containing copolymer according to Claim 1, wherein the polymer unit represented by the

40 formula a) is a unit derived from at least one monomer selected from tetrafluorosthylene and

chlorotrifluorcethylene, the polymer unit represented by the formula b) is a unit derived from at least

one monomer selected from alkyl vinyl ether, cycloalkyl vinyl ether and vinyl carboxylate, and the

polymer unit represented by the formula ¢) is a unit derived from at least one monomer selected from
hydroxyalkyl vinyl ether and hydroxycycloalky! vinyl ether.

3. The fluorine-containing copolymer according to Claim 2, wherein the copolymer comprises, as the
polymer unit represented by the formula b), at least one unit derived from alkyl vinyl ether and at least
one unit derived from cycloalkyl! vinyl ether.

s0 4. A process for producing a fluorine-containing copolymer as defined in claim 1 which comprises
polymerizing monomers represented by the formulas a'), b') and ¢") respectively in the presence of a
polymerization initiator, wherein the polymerization is conducted while supplying the monomers to a
polymerization system:
a") CFz = CFX X is fluorine, chlorine or a perfluoroalky! or perfluoroatkoxy group having 1 to 3
65 carbon atoms, :
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' . \
c') 15 [err] 20

hydrogen or a methyl group, [err] is a hydroxyl group-cont a' lj"m ,I””m
unsubstituted or fluorine- substituERQ 451286 Bht - chai n, branched 5

alicyclic alkyl group. 5. The process according to Caim4, wherein the

pol ymeri zati on +§ conducted while supplying a polynerlzatlon initiator to
the polynerizatTon system 25 6. The process according to Claim4, wherein
t he nononer represented by the fornula a') at | east one nononer sel ected
fromtetrafl uoroethyl ene and chl or ot IGE4 tibrcéét hyl ene, the nononer
represented by the fornula b') is at |east bne nongner selected from al kyl
vi ny.~et her, cycl oal kyl vi nyI et her and vi @(Ciﬁ)ﬁ&xyl ate, and the nononer
represented by the fornula - ¢c') is at | east one nononer selected from 30
hydr oxyal kyl vinyl ether and hydroxycycl oal kyl vinyl ether. 7. The process
accordi ng to C Riighyarogeti@radhethybdrodpeast one al kyl vinyl ether and at | east
one cycl-@al kyl Rd igwh ussubsifutedroe flutBitslsubstiturdacstraightong, brasihs®chantoe dichylic talkg group
formula b'). 35havisg 1 & Reabomaonspapasis Diooh amhi ch conpri ses the
fluorine-contaielj ng copolymer of Claim1l1l and a curing agent. 9. The coating
conposition according to Claima8, wherein the curing agent is at |east one
sel ected froma nelam ne type curing agent a _umea type curing agent, a

pol ybasi # aci d type curing agent, the bIk&d 38 pol yval ent isocyanate
type curing agent and a pol yvalent isocyanate Itype curing agent. 10. A
conposition of a top coat for an autompbile w8k h conpri ses the

f 1 uori ne-contai ni ng copol yner of CI a| m 1 and a curing agent

Patent angpr Ucheg L. Fluorent hal

unf a s ei.ten
f L Q’ gte 2

wi eder gefeben d%l’b's tyegg-eg;orra oup %? agl roxy ro | mmq/unsu U or gﬁmne
Mol -% 25 bis 5 %‘)@‘1 ';%: ?’65" %67 a : CFX) 50 X

i st Fluor, Ehhpt Fb@é‘s& &L&?&nd;‘t‘cf H HPha'wKéth el B&yrﬁ’é?&JnLWsr ROV p&pm-ﬁg l

bis 3 Kohl ens&)&% 4o IHRker merlzatlon system.

- CR1) 0, C=0 R2 17 EP 0 296 BI RI ist Wasserstoff odor eine

Met hyl gr uppe:, The2prodeks adc&ein@tocxmrﬁ UPoteinUthéhbrdmeitiSredehts @by fokrhild d'Ais BiBeast one

ger adket ti ge, moRdnderebigitstetdni @Rafi0élGsthyithé GhC EhicidtiMaordettylehe) iveDR6hoNieil repreftinfed by

Kohl enst of f at &edsrmuad") is dt Bast@neteiombr selbdtejrorb akyTividyl-stheiiRycloalikid vinyl ether and vinyl
carboxylate, and the monomer represented by the formula c') is at least one monomer selected from

30 hydroxyalkyl vinyl ether and hydroxycycloalkyl vinyl ether.

7. The process according to Claim 8, wherein at least one alkyl vinyl ether and at least one cycloalkyl
vinyl ether are used as the monomer represented by the formula b'").

35 8. A coating composition which comprises the fluorine-containing copolymer of Claim 1 and a curing
agent.

_ 9. The coating composition according fo Claim 8, wherein the curing agent is at least one selected from a
e’ melamine type curing agent, a urea type curing agent, a polybasic acid type curing agent, the blocked
40 polyvalent isocyanate type curing agent and a polyvalent isocyanate type curing agent.

10. A composition of a top coat for an automobile which compnses the fluorine-containing copolymer of
Claim 1 and a curing agent.

45 Patentanspriiche

1. Fluorenthaltendes Copolymer, umfassend Polymereinheiten, wiedergegeben durch die Formeln a), b)
und c¢), in Mengen von 40 bis 80 Mol-%, 25 bis 55 Mol-% bzw. 5 bis 25 Mol-%:

a) (CF2 - CFX)

50 X ist Fluor, Chlor oder eine Perfluoralkyl- oder Perfluoralkoxygruppe mit 1 bis 3 Kohlenstoffato-
men,
b)

55 (CH, - CRrl)

0(Cc=0) 1R
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10 R3 i st Wasserstoff oder eine Methylgruppe, R4 ist ei

hydr oxyl gruppenent hal t ende, nichtsubstituier- to odor fl uorsub#s"""”"l"IHH"',””",
geradkottige, verzweigtkettige odEP0ASIZEPIsche Al kyl gruppe,

gekennzei chnet durch ei ne intrinsische Viskositat von 0,01 bis 0,05 dVg,
gemessen in u Wags% oder eILem E fﬂ‘é Rp? ?ﬁg ni ub@tlta- gr;a ﬁ%‘t%o%u

wobei das Ver [ 9?" s R el st 7

zahl enm ttlergq ku A eW| hts SNBSS e

CGel per neat i ong)c%r omat ogr aphi e, ni cht nmehr al's 2, 0 I st. 2. Fluorenthal tendes
Copol yner nach Anspruch 1, wobei die Polynereinheit, w edergegeben durch

di e 20 Fornel a), eine Einheit ist, abgel Itet von m ndestens einem
Mononer, ausgewdhlt aus Tetrafl uoreth- (Csiie'n Chlortrifluorethylen, die
Pol yrmer ei nheit, w edergageben durch di e For e b), elne Einheit ist,

abgel eitet von m ndestens el nem Mononer, au@ﬁewahl t aus Al kyl vi nyl et her,

Cycl oahkyl vi nyl et her und Vi nyl car boxyl at und di e Pol ynereinheit,

wi eder gegeben durch die Formel c), eine Einheit ist, abgeleitet von
m ndest ens ei fdist Wesserateff °d°a§l®QgUWQ"IPP&Lf§ igtipile bvdywlwymmen a'@ntlﬁewcnmast'twer-

Hydr oxycycl oabogenfluprgybstituigris, geradkattiga, verzmeigtimitigs pdax ali¢ytlisehn WRAsol yrer nach
Anspruch 2, \/\DQﬁBP““H?!Fé'“QE&B’@!‘ §iRe f““'a?'%"hPMF ¥, his 0.0 @{999 " ifhngenge-c h
di e Forfel é? ia Tetzahpdrpfyran, (wo G&%V@'Pﬁ'@'ﬁ d@%glewﬂﬂh W’Fﬁ'? ‘%‘i"H'é’ °°nd
ni ndest ens MEIeR YR REIPETARIPnschy aé?gfap %0 4.

68 wraBlgen Akl g
;ﬁ o rfﬂ% ? B By

Vertahren z Jfent g g ei nes fluorenthal tenden Copol ymers nach Anspruch

1, unfassgnq, Fal¥ Jides tl el ndch BB LSE gl Radl n Hueh die
%‘f g E ’Fo'ﬁu%l %E E- hett it Qﬁ%ﬁd &éﬁ%ee H‘n?ér g?ﬁl%%{r tilioteth-
e 9§ gl i Wi uFéh m%n 5 i ERAT

Pol yrer i Sat 'a9 tsJoﬁm r%ﬂ&ﬂeerh Wedhbher, ewéhlt aus ylv kylvinyfthe Fldor ,
Chl or oder amwéarB’@&M U R PolmereMALR! wibidkdehdbah ab &mwwmre ofib tmﬂe.tbst sabgeue.tet

Kohl enst of f a6 mindBstens Bingm Mandmidd, atsgoibhlt ald hifdrddalik)imayiétRor hd Hydkoxy ¥y 8i6aMy Rinb-f
oder eix1e Magdny! gruppe, R2 ist eine nichtsubstituierte oder

fluorsubstituierte, geradkettige, verzwei gtkeftige oder alicyclische

Al kyl gr uppe RArotenthaliendes Tapdyoiet sets Aodpfuali 2 mhbei WasiCdpolymbr dls Rutj@rereinheit) diedadgege-

c') CH2 = CR@ndRdh 86 FRtBel 91 miideseas gneofifiheih cibgelaitbtren Miyiviyletheuppanindldtenssdineei ne
hydr oxy| gr ufibeit abdeleitet eerdeycloalkvvinplethért umfait.t e oder fl uorsubstituierte,

geradkeeti ge, verzwei gtkeffige oder alicyclische Al kylgruppe. 18
4. Vertahren zur Herstellung eines fluorenthaltenden Copolymers nach Anspruch 1, umfassend Polymeri-

sation von Monomeren, wiedergegeben durch die Formeln &'), b') bzw. ¢'), in Gegenwart eines
Polymerisationsstarters, wobei die Polymerisation ausgeflhrt wird wihrend die Monomere zu einem
Polymerisationssystem gegeben werden:

35 a") CFz2 = CFX,
X ist Fluor, Chlor oder eine Perfluoralkyl- oder Perfluoralkoxygruppe mit 1 bis 3 Kohlenstoffato~
men,
bY)
N
40
CHy = CRY)
0(c=0) 1R2
45
R' ist Wasserstoff oder eine Methylgruppe, R? ist eine nichtsubstituierte oder fluorsubstituierte,
geradketiige, verzweigtkettige oder alicyclische Alkylgruppe mit 1 bis 12 Kohlenstoffatomen und | ist
0 oder 1 und
50 c')
CHp = CR3
OR4

55

RS ist Wasserstoff oder eine Methylgruppe, R* ist eine hydroxylgruppenenthaltende, unsubstituierte
oder fluorsubstituierte, geradkettige, verzweigtkettige oder alicyclische Alkylgruppe.
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EP 0 451 296 Bl 5. VerFahren nach Anspruch 4, wobei die Polyperisation

ausgefUnrt wird w8hrend der Pol ynerisationsstar- ter dem umullﬂllllwuul””m
Pol yneri sat i onssyst em zugef Uhrt wi rER 0451 28&Bhhren nach Ansp At il

das durch Fornel a') w edergegebene Mononer m ndestens ein 6 Mononer
| st, ausgewAh us Tetrafl Jor e und Chl ort . th e das .durch
Formel b') i }4@{5 wg%"ac @‘ﬂéﬂé’f’ Fhvme eeet ASORHIN Wi T deC POVSRRRIBNRAR ¢
aus Al kyl viny % 5*1 o1 T"\f‘l“?%/q und Vi nyl car boxyl at und das durch

Formel c') gig spn',vcmnp Mﬂ&&t a: nw.@AQ %Eéne' Nidnpm@ SHEMRRY din
aus Hydr xyaI Wep §hl y?e\é(ﬁ JP urel iederge-
Ver fahr en naC ? emnﬂd §tn§us§évﬂih IWIW eﬁ’n& %K/cldéﬂcbl lether
n ndest ens ei [ndieA cQ:% M'ldrb\é 3urc el"?,1 wieddrguat8ehe M‘M Ehaaaehe g

Formel b'), Vg qleguswga BikyivhylefRBISUR Hﬁmﬁ%@ sH1f assend das
fl uor ent hal t ende Copol ynmer nach Anspruch 1 und el nen Harter 15 9.

Beschi chiounmgys wéthen it Anspasp 6,ubei SrindéQidne leindityIviniasthe? indTinicaBhLEIS Croloamgiidel t

i St aus ei nemnthbiodid Menomanwibdskgagabeh dyich did Foamal bijvbreendétwarddar nst of ft yp, ei nem
Harter vom nehrbasi gen Sauretyp, einem Harter vom bl ocki erten, mehrwertigen
| socyanatt y@§ Besghightungsmalsier trafasserairdasitiiorentbaltendpclopslyaes yach Ansppysh 1 LA eindadtdideral s
Deckl ack ftr Kraftfahrzeuge, unfassend das fluorenthaltende Copol ymer nach
Anspr uchtsl @OBGSCh'GMHﬂds"@ﬁ#mCH-HISP@?h 8, Rohed deyl Hedter mindpstens ausgawhRiietrays eloam Berent
du fluor, n’ﬂlﬁfr Malamintypseingy) Herter yem g@ nstafyre sinerp Hiider yomemehhnsioenc Saurebpp Aipem
a), 25 ¥9m blegkiegens melryestigen iseqyanattynysd eigem hifirtes vasp mohruertigep fsaeyanativd- o 5

‘ 55r “re ok 1' g‘?ﬁgfﬁlﬁde T A e N M T R

a 3° atonﬁ"s"d‘@ ¢ %one b) 30 ( 2CU - CR1) 36
O(C—O)gRZ I3+ g,'q,?ég SNt ant " hydrogene ou un groupe nethyle, R2 reprdsentant
un groupe al Kyl e a I'cycli que & chalne lineaire ou A chathe ram fiee, non

subsftue Oouy, Sébp%tyh\%éé%oﬁlaﬁanﬂ du ful)lugcr n?&é%ﬁégtdeqﬁl éré‘réb?éséi‘ﬂées ar les @M&KE%) de
carbone, et | b)Véi'éf ol qidHtitds cE&d 358 % en moleset de 5 2 25 % en
repr dsent ant Inoiaydrogene ou un groupe rret hyI e R' repr~sentant un groupe

al kyl e alicycligyer. AcRlX Berésshtantas figdr,0s! ciloré b8 luh roupdTbdrdRalkyldbu Beiidlobikdtd
ou substitue pagrésdmaritdeidB 3 amas eseatons)n gr oupe hydroxyl e, caracterise en co

gu'il prdsente mne viscosit6 intrinseque de 0,01 a 0,05 dt/g, nesuree dans
un 6tat @on durci & 30*C dans de t6trahydrofurane, de rapport entre le
poi ds nol ecul ai re noyen on poids et 55 de poi ds nol ecul ai re noyen en

nonbre nesures par chromatographie pépﬁpeTn%ﬂ on de gel n'etant pas
suprieur & 2,0. 19

% 0(C=0)R?

R représentant I'hydrogéne ou un groupe méthyle, R? représentant un groupe alkyle alicyclique, &

(N chaine linéaire ou & chalhe ramifiée, non substitué ou substitué par le fluor, présentant de 1 4 12
40 atomes de carbone, ot ¢ vaut 0 ou 1, st
c)
(CH, - CR®)
45
OR*
50 R® représentant I'hydrogéne ou un groupe méthyle, R* représentant un groupe alkyle alicyclique, &
chalne linéaire ou & chaine ramifiée, non substitué ou substitué par de fluor, contenant un groupe
hydroxyle,

caractérisé en ce qu'il présente une viscosité intrinséque de 0,01 & 0,05 dt/g, mesurée dans un état
non durci 2 30°*C dans de tétrahydrofurane, de rapport entre le poids moléculaire moyen en poids et

85 de poids moléculaire moyen en nombre mesurés par chromatographie par perméation de gel n'étant
pas supérieur & 2,0.
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EP 0 451 296 Bl 2. Copol ynbre contenant du fluor salon |a revendi cation 1
dans | oquol d'unite de polynbre representee par la fornulo ﬂ“lmml“,ﬂl“ “l“l
d~rivde d' au moins un nmononbre chd&P 499296iB1 a t dtrafl uor 06

chl orotrifl uorodt hyI ene I unltd de polynbre representee par *1af forrru 0 b)
est une ugite dé6 her lkyle
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Hoidi
et de vinyl %neéarbbxﬁg% vn&lﬁﬁuﬁn@’&é’ﬁdlﬁﬁ ber refir¥ eﬁté@Barqg fo¥rhUly b)Be

contsaant  duydul tisis uRQhdABmara. chdRY Skl IBRGH PRydrexyafkd 3t deSliryl et &aﬂmrmsau-
conmporte COMyR el vinyle. UNi t 4 de pol ynbre repr6senteo par la fornulo b) au

noi ns une unit6 dé6rivee d un 4ther d alkyle et de vinyle et au noi ns une
uni t e der i3veGopolyridte edritonant de figy Sblendlh kevbriiicetion @edans Bydebde €bpolfthdae alipote comme
fabricabi on witdide paydreyir®niEe pérda Bimibulei) ol Imons usolintié dérivée’ dureéibler citatkilo ot de

qui corrprendvidylaepau on Ung aniié dérivied'adtimnde esloalyir edderityds par | es fornul os
a'), b") et c'), respectivenent, en prdsence J5 d un initiateur de

pol ymeri s#ti E;wédéjawbmoemdunlcaquméw@nte@at fuofiuopggiondg FeMendication 3 qui eqmprend la
apport ant | eRolymgrirgtasrdegnagoritessprieSontes BRs los rpuies 4)s B} pte: respeqiivament, en présence
repr eseht ant d'tneinfiiateys de polymérisatigne dang 'Eﬂﬁ'e'g'ﬁ g@é’ﬁé‘f"f’l%wgﬂt&fﬂé eBLFppmam les
per f | uor oal k@?(?“éﬁ?%%éﬁfyéﬁi“ R Polymgrisatio: o nes de car bone,

o5 CFX X roprésentant le fluor, le chlore ou un gr&p@@eﬂl@@l% queoaplggr%qll?ﬁfnt

| hydr ogbne og ?Pta@}?ﬂjb%aﬁ’tg?’?ﬁ/‘feeca'b?& representant un groupe al kyle

al i ycI i que, Ychaihe |ilneaire ou a chal ne ramifi €0, non substitue ou

subst i te par le fluor, prdsentant de 1 A 12 30 atones de carbone, et
| vaut 0 ou 1, ot c') CHZ = CR3 35 40 cr R3 repr6sentant |'hydrogbne
ou un groupe rrBt hyl e, R4 reprdsentant un roupe al kyl e alicyclique, &
chatne lineaire ou & chatne ram fi6e, nonjsubstitud4 ou substitu6 par |le
fluor, gt contenant un groupe hydroxyle. 6?059de solon |l a revendication
4, dans lequol la polymerisation est condU|t but en apportant un 45
initiateur de polynerisation au systhnme de pol ynerisation. 6. Proced4 sol on
| a revendi cat iR mepfisertimhihytireghne bu e gnupeondhyles, Rpprésetatttn geupd alkyleoalivgslique,ad )
est au noi ns whaimeDiitréaiter @ & thaing iranpifiée nnon |sabstitGé pa bubstitwéomt leyflubmprésentantale 1 2 12

chl or otai f | uorateBies ¢e tarkne, et yauhbetbt. et r epr 6sente par la fornmulo b') etant au
moi ns un nonodre choisi parni un dther d' alkyle et de vinyle, un dther de
o) cycl oal kyl e et de vinyle et un carboxylate de vinyle, et |e nononere
repr~sent4 par la formulo c¢') est au rrg mnorrbre choi si parm un

6t her d hydr oxyal kyl e -et de vinyle et 241 h d' hydroxycy- cloal kyle et de
vinyl e.®

OR*
N\

40 R® représentant I'hydrogéne ou un groupe méthyle, R* représentant un groupe alkyle alicyclique, &
chaine linéaire ou & chaine ramifiée, non substitué ou substitué par le fluor, et contenant un groupe
hydroxyle.

5. Procédé selon la revendication 4, dans lequel la polymérisation est conduite tout en apportant un
45 initiateur de polymérisation au systéme de polymérisation.

6. Procédé selon la revendication 4, dans lequel le monomére représenté par la formule a') est au moins
un monomére choisi parmi le tétrafluoroéthyléne et le chlorotrifluoroéthyléne, le monomére représenté
par la formule b") étant au moins un monomére choisi parmi un éther d'alkyle et de vinyle, un éther de

50 cycloalkyle et de vinyle st un carboxylate de vinyle, et le monomére représenté par la formule ¢') est
au moins un monomare choisi parmi un éther d'hydroxyalkyle et de vinyle et un éther d*hydroxycy-
cloalkyle et de vinyle.

7. Procédé selon la revendication 6, dans lequel au moins un éther d'alkyle et de vinyle et au moins un
86 éther de cycloalkyle et de vinyle sont utilisés comme monomére représenté par la formule b’).

8. Composition de revétement qui comprend le copolymére contenant du fluor selon la revendication 1, et
un agent de durcissement.
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