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I;whbasxnow been found that coatings having a desi+able conbinati on of
pﬁéperti es suitable for ap@l lcation directly onto the glass fibre,
especial ly high WV sensitivity, |owepan2eoat2mdul us, | ow glass transition
50 tenperature and particularly | ow water uptake and perneabi ity wth
satisfactory refractive index may be obtained from coating conpositions
baséd.upon episiaing PerYiete opRybssitied apraiate sroHes A fg fs@HEent  f | uor oal kyl groups.
Thus, according to the invention, there are provi ded photocurabl e coating
corrposi tions conprising: (a) a poI yet hyl eni cal ly unsaturated pol yurethane
derived froma pol yol having pendent dgdiiqr d groups; 55 (b) an

et hyl eni @al | y unsaturated nmonomer which i's a I qui d solvent for the

pol yet hyl eni cal | y unsaturated pol yuret hane Rind is copol ynerisabl e

therewith, and (c) a photo-initiator conposition. Conponent (a) of the
coating conpg 'ité 8’ lovorl iy Bl ¥ sty bl @RBxymetny,
pod yacryluat a';,y ,Eﬁksz %gdﬂg'x’%%g@ﬁ?é’?’ﬁfn’g acrylf%{; eQarrgJ @E% tut’éyg‘ yh on
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fof exanpl erfigd NED griups R itiePelyidByihate.to OF groksh iR 8 ipBIyé Bbig zrba&meﬂan
f1 uor oal ksy | fogpuldtips, an organi ¢ pol yi socyanate and an ethyl enically
unsat urat ed nmononer containing a single hydroxyl group, the ratio of NCO
1:1. Suitable polyols having fl uoroal kyl groups.include polyols
havi ng pendent groups of th la: 20 wherein Y ggpresents F and Z
|
together forma [err] chain & eify rﬁrepresents an integer from2 to 4 and
X is a positive i nteger which nust be 1 Wnen Zis O or [err]. Such
afluoroole'ﬂ’ )V
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prepar ation o? I uori ne-contai ni ng pol yol s i ncl ude tet rafI uor oet hene,
af | uorocycl obut ene, oct afl uor gcycl opemt ene and decafl uorocycl ohexene.
Exanpl es of polyols wherein eai& hydjoxyl group is dir tIy attached to a
0- decanedi ol , and pol yesters @erived ®herefrom Particul arI y usef ul poI yol s
for use bn naklng the fluorine-containing polyols include
t et r ahydr ofwhewin Y endt F @repasedstined abeyp taia palyd! dNherel ®achchydepkyf grous iscdirectly diféghethto a
tri t\lh/uori degroupiebthe formulast r anet hyl ene gl ycol s suitably have nol ecul ar wei ghts
e
especi al & 15BRP650 @0 2000.
wherein p is an integer of at least 4.
include tetrafluoroethene, chiorotrifiucroethene, hexafluoropropene, perfluorinated nonens-1, hex-
45 afluorocyclobutene, octafluorocyclopentene and decafluorocyciohexene.
1,4-butanediol, 1,6-hexanediol and 1,10-decanediol, and polyesters derived therefrom.
Particularly useful polyols for use in making the fluorine-containing. polyols include polytetramethylene
s0 catalyst such as boron triflueride. The pelytetramethylene glycols sultably have molecular weights in the
range from 162 to 5000, especially from 500 to 3000 and more especially from 650 to 2000. -
radicals are generated. Such conditions have been fully described in the prior art and include the use of
known free radical generators, for example azo compounds and the peroxy compounds such as the
butyl peroxide has bsen found to be particularly effective.
The free radical addition may be caried out at normal or elevated temperatures for example

acrylate gr OUP!S BmpbdREiT Uk as adreaction Xroduct of a polyol having pendent ﬂuoroalkyl roups
% r’the
general, conpeagmib dofpls iHavily pénaert i fsrodMyD gistps MElude PeiokO aviﬂg\beﬂ@np@laﬁlﬁn&f the
groups in the polyisocyanate to CH roups in the polyol being greater than
represengs Cl or [err] where n |s an integer fromO to 10 or Y and Z 25
fluorine-co al ol beota thefreerad caI a
(Pgﬁ Fpa eﬂﬁ I g@ !sgg X ir gl er Whlgh e
7 Aty oo Ly il ol s
attached t o B.0f 1rhen
S QIH&InQ-co
chl orotrjf | uoroet hene, hexafl uoropropene, perfluorinated nonene-1, hex- 45
group of formula (3) include 1,¥Dbu qnediol , 1, 6-hexan and 1,1
pol yt etranet hyl ene gl ycols such as may be prepared by the pol yneri sat i on of
int range fraom 162 to 5000, especially from500 to 3000 and nore
Fluorc-olefins of formula (2) which may be used in the preparaton of the ﬂuonne-oontalmng polyols
Examples of polyols wherein each hydroxyl group is directly attached to a group of formula (3) include
glycols such as may be prepared by the polymerisation of tetrahydrofuran in the presence of an acidic
The free radical addition of the fiuoro-olefin to the polyol is performed under conditions in which free
55 peroxides, persulphates, percarbonates and perborates as well as u!tra-wolet and gamma radiation. Di-t-
temperatures up to 200° C. Solvents are not usually necessary when the polyof is a ﬂqund at the reaction
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The frag radical addition of the fluoro-olefin to the polyol is performed
under conditions in which free radicals ?e%%éﬁ@d. .Such condi tions have
been fully described'in the prior art an he use of known free
radi cal generators, for exanple azo conpounds and the peroxy conpounds such
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or di phenyl metshapeyutitiessorpdusholdained onayrthen bex reasted yith tsoffidiant hydraxyircestaining inorderer to form
the com nmerci al theresinsk polyetheniasiy ynsitvratosh pelyurethene e diiedhative proeessiisrip mepct a dilsocyanate
di phenyl met hane 8RSt {Pala PeRorios e t thee WWWQ"FP'"WDW’"%WC@% @@ | gthyipnically unsaturated
pol ynet hyl ene pof® ‘ﬁ?‘l‘at Whish '§c9@(¥a?i’§l°6é“ steleiigmetiic praperdiens|ydth s Higtingroqeleining, polyol. A
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in reactivity, for ?( &yt ergs %gwentionai urethane catalysts
di i socyanat e. Th u° °’ n ’“8‘{" ?"8’3?‘? spivapts which may
used in the prepar e"'a m er tas i Ponent(b) ﬂ
acryl ate or %“% f°°r "9 05 non
hydr oxyal kyl groy hﬁ' tnE & o

2- hydr oxypr opyl acry ates an rre cryI ates The pre erre age

2- hydroxyet hyl agrotiticRrRedycOE® RaEH,Ng component (a), the organic

pol yi socyanate nmay be reacted with the pol yol having pendent fl uoroalkyl
groups and t hes hysbreikRi rosrodafita i RIR of diy) aiiREl, nhemn@hmrgen dihidihyt &ASy is an integer from
f1 uori ne-cont ai niorsy Mixates @l subRystddEmaCIRCisedl andl if 1$ offl Quvalb@ oy to tHekuddEy18 0% &f P or -
hydr oxyl- equi val amiatey sl ekdneplel Habyene glyeol dRacrplata at sikbxBRed Bilngtiyioibrbpane tracmie Chther .-
obt ai ned may t hediubnés coaaobly dsediirt the mdifitfon ciring indinsirgl max ptso: mscaniplayed. Nng nononer to
formthe required [Jbé yeistivey brepririivas by palysthalenically exbatoaiey Lpolytrathare. andrethyienically unsei:.”
al ternati ve proceswmesinths qompesitions o itiesueytian avillalepant lupavibe reglimd viseosifyoof thieaampd<:™:
the hydroxyl contdithd regrired propasies obthé oured erduck Fyniceidomatsttipna cestain rowmtSetd 45, especially
monoi socyanat e wRi¥hparts by waight ob urselurgtet! monenesi bl Wihinta! ipestsphvorsight efonsstutadpobhe”
fluorine-contai nP'\‘%ﬁ%‘! QﬁmmAm?furt her var| ant is to react the dilsocyanate

with a nixture of £AmPsiien / COmMPARATE f€) ohthg compReftiensof the laygntion
&5 absorb vis bla or ultraviolet radiation The photo-initiator composition may comprise, as the :..”

absorbing .component thereof, conventional agents such as benzophsnone and derivatives thersof,
phenone and derivatives thereof, benzoin, benzil and benzil acetals. These photo-initiators may be
singly or in mixtures and are usually present in amounts of up to about 10% of the coating coimp<-
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Thé preparation of conponent (a) may be performed in the presence of
nventi onal urethane catalysts such as tertiary amnes and/or tin
conmpounds, for exanple dibutyltin depoe2ens42Band inert solvents which may
be ethyl enical [y unsaturated nononers required in the conpositions of the
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as lconponent weithk keiis; laepsciayp bt 2 dnsB¥rl Amite dcpelerAis oficlies methyidighanclaming oy
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“deri vat i vegnd haneadmber ofisitapp.oi furthan gosglelily Jaioj cpmiing H‘Qr‘@iﬁ“’a P e,
benzi | acebgingrepmied separstob onei belng dervert o Juogee-corialging PQJfol F‘W %F‘%‘E a H‘Hm‘ér e
usual |y préeem'vompa'mves of u to “ab ut . 10% of t e co g [i65 bdee
0 260 842 Bl Hushsp mne E%’E % m ) havm %gnt% ‘55& ?i,ﬁ,
such as fefl %P‘g‘f 3{%% i ! &'me:ﬁ s gﬁ r,xg-
may be |nclﬁ t‘i hiYSH ?ﬁ%eé he-coatrn ons % of
~invention The fl orlng%lat ls%\féﬁ' nJan ﬁélld Bileral ﬁav?rn%leﬁvﬂm%h% wﬁﬂﬂaﬁ?@@b 113000

phot ocur abl E‘g fathP mglg bV &) Sspecialy ddieRSEor! prafobdd @ HRURBE T thé Ipaduction of
agents, %E%Ef orfd ﬂ1a 5. B&g}o%rlndﬂfdg TR kandd HIGETEHRyBsték VfbisSiheRinig] poBTastonel f
desi red, ycmnae &o?snane %s&skm@%m didls slidhCasREkotRidaY bR Edis; pdiypropylene glycols,

unsaturate thpve.l.e\/d*ra% BYiéhe GRENGR R 1@hdobnhdpheeird dhg poipEEmELHylensglbist he

I nventi on MayTHe AKlérAb-fed Sslyafhites whicH maybe/usell gbriveaily bavy ardolehdlari weights dmthe mange 60 to
f 1 uor oal kylso@y U partidirsily Mkids Hose @blyhines rcomaihingiwb pdménavi segondery aeind @reups used or
f | uor oal Y Ipropbsad s be Tsed $n thepoducion elagtorperc polydress. Syeh edivantinas ingjude pimple aliphatic
| nvent i on, atdmaticediamines pndamicke@midated polvetidd. e coati ng 10 conposi ti ons
conprising: (Mixuas piflugrimpiirgs paivolsahd/er pabiayaivesimay &8 uprdl yur et hane deri ved from
(1), from 1 toiti@esidhle,obrayrse, bt the 91 GPntFiRg myolﬁeﬁﬂwve-fﬁewwﬁk Vil
and™(ii) f robeepdhat o legmpgtbiieyi oM le'ereﬁr oot PEIE?UIaH!e-"F e°°

(b) an e@hy'reé'ﬁﬂ%a? L] éef“ ﬁdﬂ igliy ;r Véﬁ&n

unsat ur at edPolyrethang ""PS from, ,§ ’f," m ro 3
h téet'iaﬁ‘P‘PY' fﬁv "" i oo
() a pho @gﬁ : q,,y gpté" ?’u& . i aky

pﬁ{)ygrethad@fof % e
enbodi mept HeTACTorTe h&aﬁc{n'aws farfeame |
g “E f‘ﬁulﬂrobmmé)ms e

ica
pol yl socYany g’p ;y r£Gn
fluorine-fr re Qind 89 aamar}ae SRt Na aD6G Yo miehe® 1P lsatohd) Gy gRéla @ostRY obe
20 reacted b\é{mie dJ | P SRl Abis BG e dBlectad € sultsbid blsuoaetc @aiatpn) ol -
or pol yani Qﬁarﬁ;ﬁé%lﬁ@%l& atibrf) tEYe e 6dtingd Bithss Bptiad) Yibresl hdviny a(drotedivpeating are thus
further QOosBlabd, ithe/ cdaing SxhBRIND bitelleht\@sistirRa tal mitkabending| overr & widariespardtire fangenib
desired, resistance to external agents may be increased by the provusion in known manner of a secondary

coating.
Thus, the invention also provides a process for the production of coated glass optical fibres comprising

the steps of:
55 (a) drawing a glass fibre through a.photocurable coating composmon as hereinbefore defined and

thereby forming a sheath of the composition on the fibre, and
(b) subjecting the sheathed fibre to electromagnetic radiation to cure the sheath of photocurable
composition. .
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;een ‘prepared separ at eI y, one being derived froma fluorine-containing

pol yol and the other-froma fluorine- free polyol or polyam ne. Thus,
conponent (.a) ,can-be an unsat ur at &P 01268 $42®1 conponent conprising from1l to
99% by wei ght 25 of a pol yethylenically unsaturated pol yurethane derived
froma polyol having pendent fluoroalkyl groups and from99 to 1% by wei ght
of(a pol yet ff @Yﬁ"ﬁ?i‘l gisp providen qepted gleps gaticpl fipwes Relpirsddiy ity RIereps: om a

fl uori ne- fr fsoendien 's(‘JI“s‘B@F' %E‘“‘WH’@! "I‘q UW"H@‘P’I‘@@’ b Exampes At dpS0p e

used gene al ’ﬁ%?&é’fr?ﬁ ‘Inﬁf‘gj'l‘ﬁ e 14 dAgts: 6%1 0 BBP4a ¥ 27 and 28
parti cuI a rfE? dﬁg‘ﬂ?ﬁé"dpmf‘? é%’p&:l% ﬂ! i wps28 EIEé'EF"UFd fr 3o BYRPSe Ff pe
used irf s8?.Iuct i on of 30 el astoneric pol yurethanes. Such pol yols

i nclude s | kane diols, polyester diols including polylactone and
polycarboggﬁg—gﬁols and especially pol yet her diols such as pol yet hyl ene

I I I I
gaﬁggms;gogg R 939/4: fio M&? %tgg%v: ai‘%}? fﬁm iﬁa&?ﬁ&ﬂfﬁﬁ'

pol yam neg, Waldy ché %o&Ie%e d%ﬁ&&‘dﬁﬁ the lﬁéﬁn ﬁ&du&@z £ luds Hﬁchtarlasd Tag9¢
60 t0 500proditwdRaiirnbiCpehifialny nbaiRg 18" & RPS . msyemgrbﬂu@e@wm{.a&dabmhé MBseRdel JFBT Y
Or  secoNdIFYCRHOFY BroGPsPeftfontis 8@ polyetiid cRAIPRRSAEW 5y 1BR aMEBOINMA ahd'ie RérRskBrdity ON
of el ast ogmifid profiet Was afimedSHE BPO.OTHE APABGFnunibet 6FdRs GidlTEPddBct Hak ABtarTiived a5 82mt i C
di am nes @iCKGHGNDindicaling ahaiverabopadiogaibrweight of Mdset ur es of fluorine-free polyols
and/ or polyam nes may be used. It is desirable, of course, that the
fluori ne- EXAMRLE® ng pol yol and fluorine-free polyol or polyanine are so
chosen that no conpatibility problens arise. Particularly useful
cqnposi t i ond fuorineted diokdG0g).rsenared a8 indExample i evas ardded do apiniee of isophqierieslisegyanate m 5
t 05090 elFbl).Abutyitindiamate (.3 g) and 95-diteytianbityibhenel(0.3g) e 40:A8r G ovar 8 @erisgdiof/dly.dheane
derl ved fI’n °awaﬁ ep dipatesh io §0-B ( Wil the, isoqypnsie qoptant hag redenar tG alf obhe initiaf value. 2-

hexaf | uor 8§ daciv[gte {88-70) westhen, rdeqh gyes 8hroang dhn repstion praled &t 45-60,6i ‘Htnofedm
500 to 308 ya 5%’5?"}‘?91y from 650 to 2000, and from 95 to 50% especially
from70Q t by wei ght of a di-acrylated pol yurethane derived froma
pol yoxﬁ%\ 2di ol of rml ecul ar wei ght from 500 to 2000, especially from

600 1200 h
i nve';n? i ond,%%ﬁgm f A“”m aggg% EI%%, 091? %Iam% (,39 3 h%Ion e
fibres thgQd Fb (3@”@9 «@,,egqi sa ,1 d% hE NRE kRl Wl 9% %.&n

room t gPRJaikl ¢t " @rggt,,ég)f, isdthandhe rédame@f about 1 to above 10 rretres per
second, to give a coating of betvveen 30 and 70 [err]. The coated fibres are

t hen SUbJ exAMlEl40 suitabl e el ectronmagnetic radiation, for exanple
ultra-violet radiation, to cure the coating. G ass opti cal fibres having a
protective @o%titre)gpactioe vessalswiOchalgbd iwitie tkopHioluae Gitsatyanae(247h), [3i5tditertiaryixityiphdnein t
resi st asnc9-o2q) and cdimbyliindlamgte@4€g) and \i,Hlautznedigh@0g) tvias exddegingyer al fhr.dssiod etile the
resi st ancemperatenrwas maintaingrbattappron s b Polvprrryiene divkn) of helequlanweighit 200i (f6Rg) AR
manner of then rapidiy adkded yio the essel gnd thp vesultingtraixtina\hegled @55 -G 0 2t A ixtgiessof isophose s s
f%t he pﬂ'@@ﬂ!ﬁﬁﬂteodz"@ﬂ) et @EP nefilasrate (2-478) wash ingraduseshntp s fhag vess. dinglys 2of
(a) endeenretitylaevigipdd%) vasaddec avprcr - eeriphenddearraiiing pogist haslpd @b3AHRSSY trthn
as heré‘?n'&bffeﬁr'sé‘cﬂéﬁt?ﬁé'ﬁ'"%d thereby formng a sheath of the conposition on
the fi bre?{@ﬂg& ) subj ecting the sheathed fibre to el ectromagnetl C
radi ation ~e the sheath of photocurabl e conposition. EP 0 260 842

Bl The i nvegtl_i els) Qs YdaBie Sk © QA a$Sny | coql is ; lQ Qdé hi s
o BREABEA h s =X e

Exanpl es i3, W EIﬁJnEUI EI I'd?glolecular
mat eri al Sygj @ém (@dg)vas vme@l d th a£ ’At% an iftfa-red d
28 i |l ust gk b b wﬁs}ral PIcAH tHeX c@%f Sree lsbcyaﬂ» >&;$e %ﬂ‘i‘soﬁﬁmﬂé e

incl uded §iRéoybrla®(02L) RASG Gib@irkilaufRAARG) H8then added qulckIy to the vessel and the resulting
so mixture heated for 1.5hr. at 45° C. Slow addition of 1,4-butanediamine followed by heating to 40° C for
about 2hr. gave a product which contained no free |socyanate groups as evidenced by infra-red spec-

troscopy.

EXAMPLE 6

A 5 litre reaction vessel was charged with isophorone diisocyanate(235.9g), 3,5-ditertiarybutylphenol-
(0.90g) and dibutyltindilaurate(2.369) and 1,4-butanediol(47.75g) was added over a 1hr. period while the
temperature was maintained at approx. 55°C.
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EéAl\?PLE 1 Pol ytetranet hyl ene glycol of nolecul ar- wei ght 650(175g),
difertiarybutyl peroxide(1lg) and 10 hexafl uoropropene(175g) were charged
to an autocl ave, and- heated to [err] BmobexsseBtant stirring. After 1.5 hr.

t he autocl ave was cool ed and vented and the clear nobile liquid

product (321g) was di schar ged The roduct was further purified by heatin
Bt Lerr] for. 2 Mirtureshfiodratadciai@sy sl ?eeremdnn Fraploc e FHEOBATS SHEY mopgi |
gr oups pend‘é?ﬂhtf%?‘)t@?é ik Ele'fg*é:i:‘d 7o e v F%W:Fa F’P]’“”ﬁf‘iﬂh% v’%’("&"ﬁﬂ
t he hormge ﬁ@pﬁ ﬁg

t he di ol pr Wig a@ﬁ%‘ﬁe@ ided T{?’ T"gﬁrﬁ rpsufting Pediet ft 50-
aver age rﬁ)l I"'ﬂt’l EXAI\/PLE 2 A fI uorinated diol (4009),

pr epar ed asE!EgPJ_éé rrpl e 1 was added to a m xture of isophorone diisocyanate

20 (131. 69) t-yI tindilaurate (1.31 g) and 3,5-ditertiarybutyl phenol
(0.39) at 40- begkhdbxyBifbcnadlfio )quagf &tta ol " Mbdd loRe NaieFhiEd {B11g),
50-[err] 4 m.t@?ﬁeuaaeﬁ X tR b a[n);; lfo%%q{?% 5tlfPre on%ssdg'g/@ ! Qb&do&'ofg 1
val ue. 2- Hyds@ aﬁw aetsaqest svea)rﬁh\erha QBEhioR \bPE ritkeund)br. luéHsko

reaction he@é@ﬂ aat éparotl 8 Ekamipiet 1, and QoilBreiehS gy@eaheneém I@ﬁﬁtao@(éﬂEWlhEn 3
Pol ypr opy!| egiorgiel e’gd th@f’mdﬂ&téﬁﬁatéh ar TSNBI‘:Q*; tan ﬂnﬂ@gd delg) ot tmﬁﬁa?&ﬁdiﬁdicelda b absence

m Xt ure of df 9Rp ptyanste drous0 Ayraiktade aff foghorge dﬂsdc;tanatg(:tmg)miuldwufyﬁm@ﬁatﬁ(g)1gmds
3, 5-di t erd .| therydaideq bydkiynio ltelvedsdhgndathe Elting MiXture tieatedcforpahi. iab 85 ‘of. Shivraddition of 1,4-
2- Hy dr oxy et tganextianyiien follgwdd Thy4patingate 45 6nfoa dichet] 2py gaveaa pexdicd dvhizh cbhisinedana frisde
resul ting psesianete gROPs dsauidendediy ififerred spacttostopnio free i socyanate renai ned.
EXAMPLE 4 A5 litre reaction vessel was charged with i sophorone

di i socyanat B{AMPEES 8 t3165. d| tertiarybutyl phenol - 35 (0.92g) and

di bu yI t Phdi | aur at e(2 479 an 1 4 but aned| ol (509) was added over a 1h

o & R R 2
gl ycol o

| d 'H% rﬁﬁ's; g} wih. 1. \8? f -| mples 8,
1 sophor gne foteent %ﬁg“himm&? TR ERRPR P Hih 30%-@ Shoomer.

|ntroduced into the vessel Finally 2- hydr oxyet hyl acryl at e( 129g) was added
over a 1 hr. period and the resu g pr t he teg g rr 40
no free isocyanate remai ned. EXA k‘/ﬁl‘.g 8 roxy n Pacr f‘atlg'( 10(%3%
added to a m xtQkkgomer tBph3) one Gl-Dsocyaaaﬁe (203¢g2, 45 0.0

di butyl t pondi | aup P SékePgBx . gyd 378- gl ter gbagybut gbpgenol (g37§g) [ “15‘385

litre reaction vessel over a period_ of . after which the m xt. ure was
heated to 40-[ #¥tuent 3 hr. Rapif- Qddl tlgl'l of poPyPropyl eﬁeogl ycol®-
mol ecul ar wei gmlm(954g) wasiibgen pgofernmed aodsthe prodect hegt.ed for

1.5hr. at 45 systage an, nara isd spectigngef thg gpterlgh
or one

indicateg t he a%sence free i so yanat & groups xtur i so

di i socyanat e( 20Rxgacye g&fyl ti n%:-paurage 2. 029) S the@, @d %} kI y to
t he vessel and Vi@cég | Xture ated fo 1 5hr. [ er Sl ow
~add{tjon of 1 %#@cgeds am ne foI | owed by heati ng to [err] for about 2hr.
~gave a product %l bntai ned no free i socyanat e groups as evidenced by
i nfra-ret spec-Tensisltepod BPAPLE36455 MSSI irtrelkedcti on?7u@ssel waL

charged with 'SEHK?{ angt g(235g9¢), 3, 5adpterti ut yl ol -
(0.90g) and di buty t n?%wg?g ng) a?td 1 ,4- but gnedl o?(’?? 759?]\%25
added over a 1 at%’ér?%ﬂO‘o\hlper!'ﬁébtl %Krature was nmi ntai ned at appr ox.
[err]. 645 EP (g2AaR? 242fl@ 95%RH and 40°C) 53128 36989

Diluent 1= Ethoxylated ethyl acrylate
Diluent 2= Alkoxylated phenyl acrylate
Diluent 3= Ethoxylated TMPTA
*Trade name from Ciba-Geigy
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Aﬁcﬁxture of fluorinated diol (257.6g9), as prepared In Exanple 1, and

pol ypropyl ene glycol of nolecular weight 1200 (906.7g) was then rapidly
added to the vessel. and the resultipgo¥egieys g1heated at 55 C for 5hr. A

m xture of isophorone diisocyanate(235.9g) and dibutyltindilaurate (2.369)
was introduced into the vessel. Finally 2-hydroxyethylacrylate (123.2g)was
added, over a 1 hr. period and the resulting product heated at 50- 5 [err]
until no free isocyanate remai ned. EXANBRHEY 2- BahikyetFHi bRryIBXeld- 109)

was added to adiiigd*{&(chjzspphor one diigqeryanatss (£110)a1 1§ 82.0

di butyl tindil aurate(2. llgg and 3,5-ditertiarybutylp enoléf.élg) i(g @ 5
litre re&ction e '3d’period of S48 . " af (R hi cHEY R m xtUr R was
heated to 40-[ @ilued 1L hr. Rapid addizi.® of a@Xuxtureldf3fl uctlnkted

di ol - (2319), ?P?lgr eBar d in Exanple 1, r:fm)d pol YRy o,oyl enea.%ycol é)f7

nol ecul ar wei g 1g) was then pertornmed and the product heated at
[err] uptil arrgscuere &b lspectrum of t1@Gmateri .9 ndi cal @ the AbBence of
free isocCyanat i of is rone diissocyanaie(211 and

di butyl tindil a&a{%{e&t‘%ﬁ:ﬁﬁ%ﬁ'%)& thenqg' ded qu%‘gy tonﬁh% vessgl)land t he
resul ting m xt Wakexe MRaerRad (w/vwlat 4540 sl ow tion%f91,4- 1.8

but anedi am ne Eatr@srEBles @RI AW tO [eryjo for allg 2hr.1gave a @rpduct
whi ch coftaj ned no free isocyanate groups as evidenced by infra-red
spectroscopy. EXAMPLES 8 to 16 20 Bl ends of urethane acrylate oligoners
described in Exanples 2 and 3 were fornul ated together with reactive

di l uent s amXApbiBEsOl7ie 28 at or as descri bed bel ow. The resulting fornmul ati ons
Wereé hen cast as thin filnms of between 80 and 120 [err] thickness and
cured wih 1.Bedgolbrethangrserylafe digamess- dasaibed in| Exgrhples Fodadapwers Brmulbted doggthd3witar e
i ncl uded t deaptve gilyentgtand phetoinitiaton @3 t¢seribeg belowCind résultinghigumdalionsfwerehther Lasbag thin
cont ai ni ng figrsi betwgeg 80 anpl 120 thickness arghcurgd with 1.28 Jagles ¢m™2 of ultra-vipigt light. In Exgmples)
a i gorer ( Ex® 28 the oligomer waspprepared from g mixture of polyojs;as)described in Epgmples 6 and 7.

9 5 30 Exangglgs 3@y E@d@em included to illustyate the inferior prepgriigs obtained in {he alisence of the
nt

83.5 2 fluopigated mgter 1 0.0 0.0 0.0
9.0 9.0 Diluent 2 11. 4 10. 2 10. 8

0.0 0.0 Diluent 3 7 %1'4 i7T 10.20 { 10.82
3.0 3.0 [err] 651 Ex.1# Ex@® Ex.263 Bx.2f Ex.2Z3 Ex.2f
3.0 3. 1Y chIS(EN. [®rg]) 4. 2 Jgnside, svod(dPe) 18a4s

1.5 f‘%l BA.2) IS 4%;2 Te}éw?si*/e O%réwpfé 2.8

3.3 Pligomer(ExA)Y) 64.1 60,1 w489 {apdtit- Per %b?lit§44§

([err]/day @ AYdher(Ek[Syr])0.0 ©0.0 0.0 0.0 056128 0.0

36989 Di | uent 0&%#0(%%?&’32 g:_tcpyl aq.rdl ateg Dyl ueny g= Apkgxyl ageg

phenyl agryl at hoxyl ated TMPTA *Trade name from O ba- Gei gy
55 7 EP 0 Pdveart B Ex. 13 32.9 (049 34815 28.¢¢ 122.6 22.4

| Diluent 3 0.0 ©0.0 0.0 0.0 0.0 0.0
d Diluent 0.0 0.0 0.0 0.0 5.7 5.6
ad Irgacure 651 3.0 3.0 3.0 3.0 3.0 3.0
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Gslzgon*er (Ex. 2) 0.0 - 16.4 41.0 82.0

ai gorrer(Ex 3) 82.0 65. 6 41.0
0 O Diluent ,1, - EP 0260 842 B1 11.3 11.3
11.3 Diluent 3 3.7 3.7 3.7
3.7.10 [err] 651 3.0 3.0 3.0
3. 0\Wat er Upt ake( %/ w) 0

7 2
1.1 Water Absorbed( %W w) 2&?
1.8 Extractabl es( 9% w) Ex.1f Ex. Ex. Zﬂ' E’g Zé Ex. 2.2' ZE%
0.7 15 EXAMPLASnFile Mrgiulns 2.5 end2 -5t ur @&fhe &yl at S M3 gorerd
described in Exanples (ftpg) & 5 were formul ated together with reactive
di | uents and ot oi t| tor as descrihed bel Qqu. The yesulti fornyl ati ons
were then cas 3§et$ betweel? 80 ar? 120 % r] thitkness?4nd
cured with 1.28 Joul eq;s[)err] of ultra-viol et light. In Exanples 25 and 28

the ol i gpner ed. f Xt yr olaypol escyited
Exanpl es 6 ang@;:& %EWﬁ q:nd‘rf%lefT 23liar%' 6&ar5é70| a'c'?%dfgd 1(::'{) I uis’c"f %e t he
inferior prop®gfdeg. §Bt ai ned i r'r3t4he alrddnce o6 he 2688 | uorw&fat ed -35°

materials. Exyi€eEXupRaxsX- 19 .20 Jb% 21 1E>g 22 Wo ol (Fx.2)
0.0 280 1. %15 3450||go (Ex. 4)
64.1 160.1 49.7 (%wgw)s 68.7 34.5 d'i goner (Ex. 5)
0.0 0. Owater ABeOrbed 8.2 2.90.02.3 Q.2 i @rer (Be S
0.0 0.0 oy 1] O 0.0 0.0 0.0 Diluent 2
32.9 30.9 34.9 (%¥4Y)q 22.6 22.4 Diluent 3 0.0
0.Q 0. OExtracgables 0030 0.4 0.00D5| uen®.34 0.5 0.50.0
0.0 2 0. 0 0( w /W) 5.7 5 6 Irgacure 651 3.0
3.0 3.0 3.0 3.0 45 50 55 8 EP 0 260 842 Bl
Ex. 17 Ex. 18Pilueny 4Ex Novipylpyrrpkidinesgsi| e Modulus 2.7 2.5
2.25 2.1 3.03 2.4 5 (MPa) Shore Hardness 50 50 50 50
53 5% (A) 10 Refractive Index 1.51 1.504 1.50 1.491 1.51 1.492
Tg(deg. O) -34 -35 -36 -38 -31 -35 Wat er Upt ake
2.9 2.5 1.8 0.9 g %N/W) Wat er Absor bed
3.2 2.9 2.3 1.2 o «8 ﬁ) a s § 3
32 23 23 12 gx Z(Mf 2 /‘V"EW)Z Ex BAYES gx. 2
%0 Oligomer(Ex.2) 0.0 34 5 0.0 34.5 0.0
Oligomer(Ex.4) 61.3 34.5 0.0 0.0 0.0 0.0
Oligomer(Ex.5) 0.0 0.0 0.0 64.0 34.5 0.0
Oligomer{(Ex.6) 0.0 0.0 66.8 0.0 0.0 0.0
% Oligomer(Ex.7) 0.0 0.0 0.0 0.0 0.0 66.8
Diluent 2 28.6 22.4 26.7 32.9 29.0 26.7
N Diluent 3 7.1 5.6 3.5 0.0 0.0 3.5
40 Diluent & 0.0 0.0 0.0 . 0.0 0.0 - 0.0
Irgacure 651 3.0 3.0 3.0 3.1 3.0 3.0
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Diltuent 4 = N-vinyl pyrrolidinone 25 Ex.23 Ex.24- Ex.25 Ex. 26 Ex. 27
Ex. 28 30 digoner(Ex.2) 0.0 34.5 0.0 0.0 34.5 0.0

C]lgoner(Ex 4) 61.3 34.5 0.0 gpo2edsdegt 0.0 - 0.0 digoner(Ex.5)

0.0 0.0 0.0 64.0 34.5 0.0 Aigoner(Ex.6) 0.0 0.0 66.8
0.0 0.0 0.0 36 Aigomer(Ex.7) 0.0 0.0 0.0 0.0 0.0
66.8 Diluent 2 28. 6 22.4 6.7 32.9 529.0 &26.7 Dil uent €3
7.1 56 3.5 0.0 ER.04 ER.3F40Ex.2H | @2/ Ex.28 €0.29 0.0
0.0 0.0 0.0 0;0 [err] 651 3.0 3.0 3.0 3.1 3.0
3.0 45 60 65 EP 260 842 Bl Ex.23 Ex.24 Ex.25 Ex.26 Ex.27 Ex.28 5
Tensil € Mdignsile Modglus 4.45 3366 ° 2.4492.44.66 2.4 2.3 2.0
2.3 (MPa) Shore Hardpggg) 66 ' 55 53 41
44 46 10 (A Refractlv.@5 | ndex 1. 505 1, 49

1. 50 Shepe Hardgess 5066g( degS8) a1 344 45 - 36

- 36 -32 A$5 Vat er Upt ake 2.1 1.6
g g 1JP2e ractnée }ndex 1 595 1. 49 ({W/SW) Wisesr ﬁs.l;) %d 1.50
Ext r act abl eTg(deg.C) 0.932 -653 -35 0. 5"32 B®5 . - 0.6

0.5 (W w aﬁa@@\l\(ﬁ‘ggﬁ A asspyopticap gibreg gere arawn froma preporm and

coatedy n line wt e ultra-violet curable primary resin described in
Exanple 20 at a dr awf ‘r’&te whi ch exceeded 10(ten) netres per second. The
resul ting flmﬁeeflagbg@fyeaow sggoal aftgnuat 2ea whem.easurked at 1390 nm
and 1550 nm and t he f%t ngation did not 30 increase when the fibre was
sub} ect to tenperatu Ilng between +85 and [err]. The coating retained
goodyaemey @xtractableass fi bPeSwhenOsdbj ecO-Bo0 hi @-hzrﬁjm R+18§ (BB RH at
40 C) and fol lowi ng ¢ ifon in water. Clains 36 1. A photocurable coating
conposition conprising:” (a) a polyethylenically unsaturated pol yurethane
derived froma pol yol having pendent fluoroal kyl groups; (b) an

et hyl enl c | | aturated m)norrer which Is a liquid solvent for the

pol yet ffy Ié unsat u- rated pol yurethane and is

. copol yrrer ' Sagss o&trcﬁ 'ﬁg\% erb d%wg frgr(r:l)a prefgrpnosng coﬁe& gnﬁitne with %QB -vitofep gz.irable primary

resin described in Example 20 at a drawing rate which exceeded 10(ten) metres per second. The resulting
fibre had very low signal attenuation when measured at 1300 nm and 1550 nm and the attenuation did not

30 Increase when the fibre was subject to temperature cycling between +85 and -40° C. The coating retained
good adhesion to the glass fibre when subject to high humidity (95% RH at 40" C) and following immersion
in water. .

Claims
35
1. - A photocurable coating composition comprising: '
(a) a polyethylenically unsaturated polyurethane derived from a polyol having pendent fluoroalkyl

g groups;
& (b) an ethylenically unsaturated monomer which is a liquid solvent for the polyethy!emcally unsatu-
40 rated polyurethane and is copolymerisable therewith, and

(c) a photo-initiator composition.

2. A composition according to claim 1 wherein the polyethylenically unsaturated polyurethane is a reaction

product of a polyol having pendent fluoroalkyl groups, an organic polyisocyanate and an ethylenically

45 unsaturated monomer containing a single hydroxyl group, the ratio of NCO groups in the
polyisocyanate to OH groups in the polyol being greater than 1:1.

3. A composition according fo claim 2 whersein the polyol having pendent fluorcalkyl groups is a polyol
having pendent groups of the formula: '
f Y
F

F

50
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wherein Y represents F and Z represents Cl or F(CFz),-wherain n is an integer from 0 to 10 or Y and Z
together form a ~(CFz)m- chain wherein m represents an integer from 2 to 4 and x is a positive integer

10
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2. A conposition according to claim1 wherein the polyethylenically
uiisat urat ed pol yurethane is a reaction product of a polyol having pendent
fl uoroal kyl groups, an organi c pol \Epswggceeuaiey and an et hylenically 45
unsat ur at ed nononer containing a single hydroxyl group, the.-ratio of NCO
groups in the polyisocyanate to OH groups in the polyol being greater_than
1:1,_,3. A conposition according t& clai mg wher& n theépol yol 7havin
pendent fluoroal kyl groups is Bxp2#yoExh2fi ngxpafdeBk. 37oupx.3€ ENe2
formula: 50 wherein Y represents F and Z represents C or [err]-wherein n
is an integer fromO to 10 or Y and Z together forma Eerr] chain erein m
represerft s arfemsiberModekus t 0%443and %-gs a po¥tiivé-PAtegérCi0 2-
EP0260842B1 Ex. 23 EX. g,a}pg)( 25 Ex. 26 Ex.27 Ex.28 Tensile Mdul us 4. 45
.0

3.6 2.44 1.66 2.3 (MPa) Shore Hapgness 66 ’ 55
53 41 Shore Hapdnesgg 10és Eg Eg (A Bt racttde 1088 1. 505
1.49 1,50 1.508 @a$9 1.50 Tg(deg.C) -32 - 36

- 36 -3 - 35 - r Upsake 241 ey 1.6
e 10  Refragtivé Index 1%5%&,%@ V\a?.é;oAbs%r.Egg 1lge 8.80

2.1 4.7 Tg(deg.T)5 (%W w)~-32 £26ract aBbes -3 -35 0.9
0.3  O-water uptake 9.  0.9-5 (ywéw) 25 sSEXAVELB 291G0ass
optical fibres were drawn froma preformand coated in line with the

ultra-violet curable f#¥A®)y resin described in Exanple 20 at a drawing
rate whi ch exgsgededaBdéieeq netses perisgcond2.Ihe rasal ting.6i bra.Bad very
| ow signal attenuati ogyvx?eg measured at 1300 nm and 1550 nm and t he
attenuation did not 30%{Yi¢rease when the fibre was subject to tenperature
cycH'ng 2bet weBxtnadGabhes|[ err].0T8e co@tdng r@t8i nedlgddd alhési of-Bo the
gl ass fibre when subjopﬂv/,;,s) hi gh humdity (95% RH at [err]) and foll ow ng

i mersion in water. alms 35 1. A photocurabl e coating conposition
conprising: (a) a polyethylenically unsaturated pol yurethane derived froma
pol yol havin l_pendent fl uoroal kyl groups; (b) an ethylenically unsaturated
monomer Zh A qui d solvent for the polyethylenically unsatu- 40

rat ed pol yur et hane, i s copol ynerisabl e therew "hd . qgl élgg_ 18t curable prima
phote- I e S b e R B e
the pol yet Y] eI, b siguﬁiieu& ﬁ?nenﬁfemaatb%s i 1587 lawonnthial e
pol yol Q?an}gas T2y rgwgg%e(é‘ 0% cydliflg BotweEn! Fashinl YdoS 8 0vtid RadiiRg Atfhedn
et hyl eni"caldoy admsion to thi i b3 Whh S4By Wighgl%ﬂgdﬂ Hs0RiPatSHo NG fRd RMSHiIRPBhinersion
group, thejhet.0 o? N groups I n the polyisocyanate to groups in the
pol yol being greater than 1:1. 3. A conposition according to claim 2

wherein theamd yol having pendent fl uoroal kyl groups is a polyol

35
1. A photocurable coating composition comprising:
(a) a polysthylenically unsaturated polyurethane derived from a polyol having pendent fluoroalkyl
o groups;
N (b) an ethylenically unsaturated monomer which Is a liquid solvent for the polyethylenically unsatu-
40 rated polyurethane and is copolymerisable therewith, and )

{c) a photo-~initiator composition.

2. A composition according to claim 1 wherein the polyethylenically unsaturated polyurethane is a reaction

product of a polyol having pendent fluoroalkyl groups, an organic polyisocyanate and an ethylenically

45 unsaturated monomer containing a single hydroxyl - group, the ratio of NCO groups in the
polyisocyanate to OH groups in the polyol being greater than 1:1. -

3. A composition according to claim 2 wherein the polyol héwing pendent fluoroalkyl groups is a polyol
having pendent groups of the formula:
60

wherein Y represents F and Z represents Cl or F(CFz),-wherein n is an integer from 0 to 10 or Y and Z
together form a -(CFz2)y,- chain wherein m represents an integer from 2 to 4 and x is a positive integer
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h;am ng pendent groups of the fornmula: 50 [err] wherein Y represents F and Z
represents C or [err]-wherein n |s an integer fromO to 10 or Y and Z
together forma [err] chain wherei nEP0r28p84&BMt s an i nteger from2 to 4 and
X i's a positive integer 10 EP 0 260 842 Bl1 which nust be 1 when Zis d
or [err]. 4. A corrp05|t|on according to claim2 wherein the polyol having
pendent 1 uor@ighygyst l@"o‘fifﬁg%%("af"'ﬁcg ﬂct of the free radical addition of a

fluoro-olefin haV|n ene Y and. Z e as
def Tneaabdve) e gg in ¢ o m&%ﬁ B el 2P« Ferca
to a gr oup of t“W il d't'°f | |nt eger of at |east
4. 5. A corrp05|t|on according to claim4 wherein the fluro-olefinis
tetrafl uoroet hene, chlorotrifluoroeth¥ge or 20,2 hexafl uoropropene. 6. A
conposi tion according to claim4 whereiNegt h:ecp/l yol is a polytetramnethyl ene
ether glycol having a nol ecul ar wei ght 4'n theXange 162 to 5000. 25 7. A
conposi tjon according to claim®6 wher & n the por‘:yt et ranet hyl ene et her

gl ycol has a nol ecular weight in the range 500 to 3000. 8. A conposition
accor di ng t 0 wHein'¥ ahdVi@é & dbfiddebeve 308 ipGlydd Aharbifs Be2l AFRdx@! dréiip 3 dliebty ARACASID @
in which the group of e Gyauat e groups differ In reactivity. 30 9. A

conposi tion according to claim8 wherein the dilsocyanate is isophorone

di i socyanat e.(Ctif)pO A conposition according to claim2 wherein the

et hyl eni cal Iy unsaturated nmonomer containing a single hydroxyl group is a
hydr oxyal kyl vdereinlreit en ptegeret #tdeastyh at e containing fromtwo to four carbon
atom; in 35 the hydroxyal kyl group. 11. A conposition according to claim
1 rei n FheA eanppsitioniacearding ta slaim ﬁw'aﬁfeeruthﬁﬁ%ﬁ'eﬁ" ip totrgfijoraathanp. chiprofifiyaefhene
met hacr i c dterafuoregopne. A corrp03| t ion according to claim1 conprising: (a)

a pol yeth Iem caII unsat rate ur et han er|v dfro
99% by we! Bt 365;9 i rding, i Hi 3 PR B2 REpRerPeles heEo e 8
99 to 1% by V{B?Tj’ﬂlf" ght indhe [&ap “pol yol or pol yani ne; (b) an

et hyl eni.¢ a|7| yA S agl%nggaogdmg 9'8[ r6 mre%[}h Oﬁetnjalln&kl ISIF %’Wer 6?9 5 P‘lh@&lar w?iﬂht

unsaturafed yrrer
and (c) a photo |n |ator corrp05|t|on 13. A conposition accordl ng to claim

12 wher ei ngt h@anladQ{dnraechJ:@eto RRnY & Whéréin ee%]au.erpa Socfinatb is & Gisdchanafd in which the
CoOMposi ti on agsRbdYhrih drélps HitérM bactvilyer €i n e po yet hyl eni cal 'y unsat ur at ed
pol yur etghane conpri ses: Fa) from5 to 50% by wei ght of a di-acrylated
pol yur et hane Al@iripdsitbn abddraing tElkiv @ whelsinahe diisbclanats icisdphidéheldisbcyapbte.addi t i on of
hexaf | uor opropene to pol ytetramnet hyl ene gl ycol of nol ecul ar wei ght from 500
to 3000, amal A composition according to claim 2 wherein the ethylenically unsaturated monomer containing a single

hydroxy! group is a hydroxyalkyl acrylate or methacrylate containing from two to four carbon atoms in

85 the hydroxyalkyl group.

1. A composition according to claim 1 wherein the ethylenically unsaturated monomer is an ester of
\_ acrylic or methacrylic acid.

40 12. A composition according to claim 1 comprising: .
(a) a polysthylenically unsaturated polyurethane derived from:
(i) from 1 to 99% by weight of a polyol having pendent fiuoroalky! groups, and
{ii) from 99 to 1% by weight of a fluorine-fres polyol or polyamine;
(b) an ethylenically unsaturated monomer which is a fiquid solvent for the unsaturated urethane
45 ‘component and is copolymerisable therewith, and :
(c) a photo-initiator composition. -

13. A composition according to claim 12 whersin the fluorine-free polyol is a polysther diol.

so 14. A composition according to claim 12 wherein the polysthylenically unsaturated polyurethane comprises:
(a) from 5 to 50% by weight of a di-acrylated polyurethane derived from a polyol obtained by the
free radical addition of hexafluoropropene to polyteiramethylene glycol of molecular weight from 500
o 3000, and
{b) from 85 to 50% by weight of a di-acrylated polyurethane derived from a polyoxyalkylene diol of
55 molecular weight from 500 to 2000.

15. A coated glass optical fibre obtainable by a process comprising the steps of:
(a) drawing a glass fibre through a photocurable coating composition as defined in claim 1 and

"

* c L M S *



¥

(b)” from95 to 50% by wei ght of a di-acrylated pol yurethane derived froma
pol yoxyal kyl ene di ol of 55 nol ecul ar weight from500 to 2000. 15. A
coated gl ass, opti-cal fibre obtai nabgpeglogs 8saBpcess conprising the steps of:
(a) drawing a glass fibre through a photocurable coating conposition as
defined in claim1 and 11 EP O 260 842 Bl thereby formng a sheath of

t he\gonposi t i ofrenRy foraing p phegth ofthel cqnippsitioniop detfiblegenthe sheat hed fibre to

el ect romagnet i do)rsbipcling & shepthed rfigret tp elegtamagnetie fadigliant to cutecihy sheeih b obdtackisble 5
Revendi cat | ons ®@™P¥eRosi ti on de revetement photoreticul abl e conprenant:

(a) un pol xuret hanne pol ydt hyl dni quenent |nsatur6 ddrivant d' un polyol

conpr enght "g&Y dicallang aux 1 uor oal coyl e pendant s; (b) un nononere

et hyl eni qugnent Lﬁso%gjg;e OEO : vant qui de pour | e pol yurdt hanne
?g') Yﬁ;QYLg%gg if‘%.ﬂ nne%i)lez qé{} @Lé:%%?t |n “%érr vant (5‘ S‘pmy \écﬁglpvieaan!fj Hos radicati
revendi gat | on Hngn nﬁﬂa“ ill&idugmmllé@dﬁjﬁt ElﬁrU’sl? uP ShNEk *?M&n%' gwr@%ﬂyh@tﬁﬁ%yr e
i's est un phipsiAshiqbtnenBiAsiusdR ofl esttopiRiméRiable QURR BN 6t desS T adi caux

fl uoroal coyl e ma%hges,tgngmmay,beso- cyanat e organi que et d'un nononere

6t hyl eni quenent insature contenant un radical hydroxyle unique, |e rapport
des radi caax Cdipbditansullt RObihAYANafls RE6Id RCHoRBkarAb! PaR&yidnRudtRdnY Mbaturs

6t ant supdri est ureprddult de 2éhctidd d"UBQIBIYOISoinbi@aNG tés\radidawt fucfoai&ROpehddntsD Brur polylstn'S

| aquel | e | e pwanatel orgaoinyer &t W imoda@sre &blyldnipiemdnt ingit oS bab@ydne up RLIdA Y BoGR tunigud,
pOI yol conpr daeeaporiiss radisaix¥ifk dane fecmiyisgcyeretel auk madicaux QH dans ¥ [id6yol étant supérieur &

| ix FIH.30 oO Y repr6sente F et Z repr6sente C ou F(CF2)n-, ob n

est\}ln entier de 0 a 10, ou bien Y et Z forment ensenbl e une chal he

C(CR2) e B0 Gompesiiion suivanicla deyerdicetianr2, dans Jaagells le palyokcamprengnt desiatlicaux flumdaichie
qul dol t 8t r #eAdents peyp eolyol gamprenant g 1Adieamp pendantsxds frmuiesnposi ti on sul vant | a
revendi cation 2, dans |laquelle | e polyol conprenant des radi caux
fl uoroal coyl e pendants est un_pro U|t de |'addition radicalaire I|bre d' une
fluorool6fine de la fornule glznGr Y Z 40
/ C (2) F F 45 ob Y et
Z sont tels quo dMinis cﬁl ﬁe suscl: t r un pol yol dont chaqtfé')radl cal

hydr oxyl e est directenent att chGF& n radical de fornmule: -(CH2)pO (3)
50 oO p est un entier d au noins 4. 5. Conposition sulvant |a revendication
4, dansgd aquelle | a fluorool efine est | e tetrafl uoroethbne, le

oll Y représente F et Z représente Cl ou F(CFz2),-, ol n est un entier de 0 & 10, ou bien Y et Z forment
ensemble une chaihe ~(CFz),-, ol m représente un entier de 2 3 4, et X est un entier positif qui doit
&tre 1 lorsque Z est Cl ou F(CFa),-.

3 4. Composition suivant la revendication 2, dans laquelle le polyol comprenant des radicaux fluoroalcoyle
pendants est un produit de I'addition radicalaire libre d'une fluorooléfine de la formule générale :

40
_ cC=C (2)

ol Y et Z sont tels que définis ci-dessus, sur un polyol dont chaque radical hydroxyle est directement
attaché & un radical de formule :

<(CH2),0-  (3)
50
ol p est un entier d'au moins 4.

8. Composition suivant la revendication 4, dans laquelle la fluorooléfine est le tétrafluoroéthéne, le
chlorotrifluoroéthéne ou I'hexafluoropropéne.
&5
6. Composition suivant la revendication 4, dans Iaquelle le polyol est un polytétraméthyléneetherglycol
ayant un poids moléculaire de l'intervalle de 162 &4 5000.
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chl orotrifluoroethbne ou |'hexafl uoropropbne. -6. Conposition suivant |a
revendi catl on 4, dans |l aquelle | e polyol est un

pol yt ~t ramet hyl kneet her gl ycol ayant BP0 6o 8#2 Bl ecul aire de |'Intervalle de
162 & 5000. .12 |1] 111 11 1]11 | EP 0 260 042
81 7.. Conposition suivant |la revendication 6, dans laquelle |le .
pol W_~t r an6{-hyompesition HFE'_Y%F VAC tevendicafign (go dens lpqypliscig| elvidramdthyienpathesalvpall ¢ an (peids
500 A 3000. 8 modsyipisediniorala depate 39%9- r evendi cation 2, dons laquelle le

pol yi socyanat e, organi que est un dil socyanate 5 . dans | equel |es deux
radi caux | s%cﬁ?ﬁ‘gig oy eyl Btr'él‘ft"a on 2 figos iaayglle te .'st%)'ﬁ??&?’g‘? ® 8%} |u) Sfifocyagate
revendi cdt i on 987 lepyplles detet ragicaux fsaoyap nHRe 18 ‘e di | socyanate

d' i sophorong. .10. sition suivapt lg r ndi cation s | agu | e
mononbr o 61y (BAPEERRER AN S BAREE ok b OSSR i B3 S
uni que est 4 Babeiah Sudht Tl dhAfE6h 31 Bndadl bl 18 FbRMEY StfyidrnRlbrRPRLan s &nfonant
atones de, car i heyctHdrokyf dritflb Qé%‘mhwﬁ QW%EGQME&R ;;‘Il%zdrg B Tohtbridhk 54!k YRRibs

t
e
| a revendi cat |ly9RarBone @gi23e }aa;gé;ﬁj,d,.&#,&ygpnonbre et ni quenent I nsature est

un ester d'acide acrylique ou nrthacrylique. 15 12. Conposition suivant |a
revendi cat i AN ChmpdsMHio® 6@k reveAdicativh 1} AladsibUietA8 NHonBrabry SthpishiQUBMEHtARERIIS est un
i nsat ur e | sSuUstéd Jacde adyiRudsPmétRachfiquds d' un pol yol conprenant des radi caux
fl uoroal @yl e pendants, et (ii) de 99 a 1% en poids d un polyol ou d' une
pol yam ne st2n<ofnpastion su@nt la revendi¢atipn Uromperanter e et hyl eni quenent 1 nsatur6 qui
est un sol vant (a) equpoljeréthenne pbigétoyisniguseent insafuBt issinne i nsatur 6 et qui est
copol yneri sabl e dide1d8P%len®pids éun gaiypl asmercpaphyissididawrilupioaeaylerpendants.rst ce. 13
COTTQIO/Si tion sui vdiitde|98 aneamrpeide diup Beiyol ou d'mrpslwei%‘&ﬂm #oe pol yol contenant
du fTuor2est unbpy peroreditiyléniqpsmentiinsatusquh 63t un gpvast iayide pour dp eampesee wéthanon
12, dans | aquel gty etMWE?'HﬁTﬁ@'%?%PW'Ith quenent | nsatur6 conprend:
(a) 5 a 50% en {SbyasopPsHoLRIPRIENtPanne di acryl e derivant d' un pol yol

obt enu par ition radi

d laire Libre de |'hexaf| uorqpropene sur | .
pol it g Fomesti Gleah B Al A8 Eaumiel pabGoaarsE Ao gn pSugpone
(b) 95 &50% I : ' | j N )
pol yoxyal cgﬁ M&ﬁ?ﬂﬂaﬁq%%ﬁ%‘é&%m glndalﬁsr ghl%gg %(Pg”ygrg@%%%q%@lﬁ er"t'aentolB altuae ue
en verre rev-~tUg BOA\RR! oBlbils A réﬁ@ﬁneuéia%ﬁg{ﬂﬁntC@JWEW%@J\LPB;S&&Q&?:
95 - (@)  dera@gane Hbre eiBxafitoipfopsie SEle! foi St BRefRBPOS! bdid mél&ulaire de
rev~temegt photggo@tdoss kbl € tells que definle dans la revendication 1 pour
former ainsi ung) gakmewts dofis CURTPRFLkthaRe Sldbryll AdivaR! fun RBlyokyBiboyibnSdidd @%h pbigd)
de | a fibre gaimolécultiralde soda@ooeent dl ect romagndti que pour durcir |a gaine
de conposition photoreticul able. 40 PatentansprUche 1. Phot oh~rtbare
Beschi cht ungs Fireaptiqen se vansgvbitua pburars Einlobtdnag pas Lun proeids tandnenabtiigs seadbsec h
ungesat t #gt es g} geupassage d’unentime e veretdansoume comgnsitid?odeyrevStamient phnlosbtiqpizble talle que
Fl uor al kyl gr uppdsfinie d4ds la revendigatipn £ pdvy foameir gipsi unagpine-de 1a egmpssitint sus faefibre, elas en
f1 Ussi ges L6sun@k fiexpoiontder laditee gamFe Acuntrayanpapent élertrompgneliaye sour tdutgr da’ gaine de
Pol yur et han undcompestien ehaireticy@ir- ymeri sl erbar 1st und. (c) eine

Phot ol niti at or zusanmenset zung.
<20 Patentanspriiche

1. Photohértbare Beschichtungszusammensetzung, umfassend:
{a) oin mehrfach ethylenisch ungesétiigtes Polyurethan, abgeleitet von einem Polyol mit anhéngen-
den Fluoralkylgruppsen;
%5 {b) ethylenisch ungesditigtes Monomer, das ein fllissiges Ldsungsmiitel filr das mehrfach ethyle-
nisch ungesittigte Polyurethan und mit diesem copolymerisierbar ist, und
{c) sine Photoinitiatorzusammensetzung. :

2. Zusammensetzung nach Anspruch 1, dadurch gekennzeichnet, dag das mehrfach ethylenisch ungesit-
50 tigte Polyurethan ein Reaktionsprodukt sines Polyols mit anh#ngenden Fluoralkylgruppen, eines organi-
schen Polyisocyanats und eines ethylenisch ungeséitigten Monomers, das eine einzeine Hydroxylgrup-
pe enthilt, ist, wobei das Verh#linis der NGO-Gruppen in dem Polyisocyanat zu OH-Gruppen im Polyol
gr&Ber ist als 1:1.

6 3. Zusammensetzung nach Anspruch 2, dadurch gekennzeichnet, daB das Polyol mit anh&ngenden
Fluoralkylgruppen sin Polyol mit anh3ingenden Gruppen der folgenden Formel ist:

S
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-Zusar nmenset ung nach Anspruch 1, dadurch gekennzel chnet daB das mehrfach
ethylenlsch unges~t- so tigte Polyurethan si n Reakti onsprodukt eines
Pol yol s mt anhdngenden Fl uoral kyl gepppe0 gasfpes or gani - schen
Pol yi socyanats und sines ethyl enisch ungesittlgten Mononers, das el ne
~einzel ne Hydroxyl grup- pe enthalt, ist wobei das Verhdltnis der NCO G uppen
i ndem Pol yi socyanat zu OH Gruppen im Pol yol gr6éB3er ist als 1:1. 55 3
Zusamenset zung nach Anspruch 2, dadurch Kennzel chnet, daO das Pol yol mt
anhdngenden Fl uor al kyl gruppen si n Pol yol ift anh~ngenden G uppen der

f ol genden Fornel ist: EP 0 260 842 Bl{6~d44~~~~~~ Cg-C F1 10 wobei Y F
und Z d®%oder F(CF2)n- bedeutet, wobei H{&Rg“ganze Zahl von 0 bis 10
bedeutet, oder Y und Z zusanmen sine (CF ette bilden, worln msine
ganze Zahl von 2 bis 4 bedeutet, und X ei ositive ganze Zahl bedeutet

die 1 sein nmuB, wenn es sich bei Z urn d OE r *F(CF2) n- handel t. 1t
Zusannensetzung nach Anspruch 2. dadurch gekennzelchnet daBl das Polyo

mt anhf ngenﬁd& H%é‘%kéi'ogé fédﬁh@%% %m T,Jn‘f‘d &s

verlaufenden 82 n‘ﬁor[;p";e, gfﬂ[gf d i,,ey
xC=Q\ F _postvp ga emuw nlf 84 Sidn EpbdePF@F) r?ah&bﬁt" 50 an

e|n Pol yol , en1je roxy gruppe I rekt an el ne G uppe der fol genden

For el aagahl il@&mﬁx&fsetzzfn@i@ﬂp@nsp&ﬁh 2, da¥iREMe helBnrSéicHRetd AL Bas” RélYol \WAH ahidAjeRdbAS t
4 ist. 5. ZuseasEmgRebisiEh PRt Ay B 46l RhdikaatHAkAhdEeARIBT SihaMiliolcifRit 8
sich bet dem dibeityireh &brmdl:ur n Tetraf |l uorethen, Chlortrifl uorethen oder
Hexaf | uor propen handeit. 40 6. Zusanmmensetzung nach Anspruch 4, dadurch
geK;Pnzeichnet, daB es sich bei dem Polyol umsin

Pol YT et rsanet hyl enet her gl ykol nit ei nem bl ekul aggew cht im Bereich von 162
bi s 5000 handelt. 7. Zusammenset zung nacf Anspyuch 6, dadurch

gekennzei chnet, dal B das Pol ytetranet hyl enet hér gl ykol ei n Ml ekul ar gew cht
i mBerelch von 500 bis 3000 hat. 45 B. Zusafmygnset zung nach Anspruch 2,
dadurch gekennzelchnet dal a das organiszﬁe Po\yi socyanat sin Dil socyanat

i st, be®dem die belden Dilsocyanatgruppen sichFin der Reaktivitat
unterschelden 9. Zusammenset zung nach Anspruch 8, ~dadurch gekennzei chnet,
daP es sich bel dew1D Isocyanat urn so Isophorondiisocyanat handel t 10.

Zusamenset zypd hehgnd a%ﬁrﬁew ¢ly gekennzei chnet, daB das
ethylenlﬁch unges-~ Ther einzel nen Fwdroxylgruppe sin

Hydr oxyal kyl agr ,
Kohl enst of f afé(';" ﬁ%ﬂ ﬁyoggér? dorn ? %) E g&f)%‘gf% reudglgiét ag ﬁﬂﬁ FF‘P&J %egh%iwdeglﬁg"é‘m%eshg?% ﬁt ng
nach Anspruchpﬁztﬁadurch gekennzelchnet daBl das ethyl eni sch ungesattlgte
Monomer sin Ester der Acryl - oder Methacrylsdure ist. 14 e

85 wobei p eine ganze Zahl von zumindest 4 ist.

8. Zusammensetzung nach Anspruch 4, dadurch gekennzeichnet, daB es sich bei dem Fluorolefin um
U Tetrafluorethen, Chloririfluorsthen oder Hexafluorpropen handeit.

40 6. Zusammensetzung nach Anspruch 4, dadurch gekennzeichnet, daB es sich bei dem Polyol um ein
Polytetramethylenstherglykol mit einem Molekulargewicht im Bereich von 162 bis 5000 handelt.

7. Zusammensetzung nach Anspruch 8, dadurch gekennzeichnet, daB das Polytetramséthylenetherglykol
ein Molekulargewicht im Bereich von 500 bis 3000 hat.

8. Zusammensetzung nach Anspruch 2, dadurch gekennzeichnet, da8 das organische Polyisocyanat ein
Diisocyanat ist, bei dem die belden Diisocyanatgruppen sich-in der Reaktivitéit unterscheiden.

9. Zusammensetzung nach Anspruch 8, dadurch gekennzeichnet, daB es sich bei dem Diisocyanat um
60 {sophorondiisocyanat handelt.

10. Zusammensetzung nach Anspruch 2, dadurch gekennzeichnet, daB das ethylenisch ungesittigte
Monomer mit einer einzelnen Hydroxylgruppe ein Hydroxyalkylacrylat oder -methacrylat. ist, das zwei
bis vier Kohlenstoffatome in der Hydroxyalkylgruppe enthikt,

66

11. Zusammenssetzung nach Anspruch 1, dadurch gekennzeichnet, da8 das ethylenisch ungesittigte

Monomer ein Ester der Acryl- oder Methacrylsdure ist.
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g .
j;—;-,.-"’? . EP 0 260 842 Bl 12.- Zusammenset zung nach Anspruch
Iy unfassend: (a) ein nehrfach ethyienisch ungeslttigtes Pol yurethan,
abgeleitet von,(i) -1 bis 99 Masse %mRD268 8#0Byol s nit anh~ngenden
Fl uor al kyl gruppen, und (ii) 99 bis 1 Masse %eines fluorfreien Polyols oder

Pol yam ns; 5 ein ethyl enisch unges~ttigtes Mnoner, das ein
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20 16. Beschichiete optische Glasfaser, die durch ein Verfahren erhiltlich ist, das die folgenden Schritte

umfaBt:
{a) Ziehen einer Glasfaser durch eine photohirtbare Beschichtungszusammensetzung nach An-
spruch 1, wodurch auf der Faser eine Hillle aus dér Zusammensetzung gebildet wird, und
{b) Bestrahlen der umhliilien Faser mit elektromagnetischer Strahlung, um die Hillle aus photohé#rt-
25 barer Zusammensetzung auszuhérten.
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