f- 1 - DESCRIPTION Title of Invention UV- CURABLE COWPOSI TI ON FOR

.

OPTI CAL DI SCS AND OPTI CAL DI SC Techni cal Field [0001] The
present invention relates to optical discs and in particular to a
UV-curabl e conposition for optical discs to be used in outernost

| ayers of optical discs on and fromwhich information is recorded and
read with a blue | aser beam having an oscillation wavelength in a
range of 370 nmto 430 nm Background Art [0002] A digital
versatile disc (DVD) which is the nainstdy eam standard of opti cal

di scs and enabl es hi gh-density recording has a structure constituted

;by two 0.6-mmthick substrates bonded to each other with an adhesive.
;1 n order to achi eve higher densit6¢$tﬂf}ﬂ3§95, a 650 nm | aser beam
at used f

havi ng a wavel ength shorter than t or conpact discs (CDs)
has been used and the nunerical aperture of the optical system has
been increased. [0003] However, higher densities are needed to read
and record - 2 - high-qualityitmges swdblasn for high-definition
tel evisions (HDTV). Studies are being made on nethods for achieving
even hi gh&f-GlEdeidi fgMaea3TIOR SFORIOIRIN CALl IDISaskANheOPEKEAIYTETGAL | oNn
of DVDs, and optical discs for such use. There has been proposed a

hi gh-density recording nmethod in which a novel optical disc structure
i s enpl oyed.that _uses bl ue | aser beam havi ng a wavel ength shorter

t han trmuTﬁﬁﬂﬂicﬁ&rFBQEE and an optical system having a high nunerical
aperture.H#Qﬁ 4] This optical disc is obtained by formng a
recordi ng l'ayer on a transparent or opaque substrate conposed of a

pl astic such ! LRg i.ght-transmtting | ayer
about that is§§%88%%%%ﬁptqﬁéqﬁ§§§ %%igﬁégrggd%%?héﬂ1afgfsaﬁﬁdign
confi gur g6 cah hew:gni ryviderfimnd ¢ou o%@%@&ﬁ'PSr'éﬁEEqéﬁ“Hﬁybsr%?d'”9
light through the light-transmtting [ayer. Fromthe viewpoint o
product i et ysednsh stteimssthave drecusedpaichheduses in W ynakl e
conpositions in the light-transmtting | ayer of an optical disc.

[ 0005] whichptinfarmaises By eamguiededntioreatlavitistaldlma dadenrite
characteristics on a long-termbasis. Thus, the light-transmtting

| ayer pr @F8FabBRYIRAsaMi fFFisheaie ot abivelepativhbn @ heenge of 370 nm
Iight-trgnsg%&ting | ayer constitutes the outernost |ayer, surface
properti &8 bef'ng resistant to scratching

—— Background Art o
[0002]

A digital versatile disc (DVD) which is the mainstream
standard of optical discs and enables high-density recording
has a structure constituted by two 0.6-mm-thick substrates
bonded to each other with an adhesive. In order to achieve
higher densities in DVDs, a 650 nm laser beam having a
wavelength shorter than that used for compact discs (CDs)
has been used and the numerical aperture of the optical
system has been increased.
f0003]

However, higher densities are needed to read and record



- 3 - and adherence of fingerprints and the Iike and all ow ng
fingerprints to be easily wi ped off are desirable. A conposition that
contains inorganic particles such as silica, a silane conpound, etc.,
and that inproves the slidability of the surface has been discl osed
as a conposition to be used in the outernost |ayer of an optical disc
(e.g., refer to PTL 1 and PTL 2). However, when a conposition
containing fine inorganic particles or a silane conpound is used in a
thick light-transmtting | ayer that serves as the outernost |ayer of
an optical disc, the conpatibility is poor and cl oudi ness nay occur.

[0006] A UWV-curable conposition containing a silane conpound -- has
been di sgl bLes £ LAMAYHIRE i hhat heg EBLPisi
adherence o q%nté%ﬁggﬁgéégu%ﬁl £§%€ngerpr§%ts é g. ,O er t%?l%%?

3) . Al thoughrihhi sstNacHs abte 10RO SialdeOBnCABLREAPEFbY USRI Ing
adherence of fingerprints, when the conposition is used at a surface

of a |ighdvdd ansmdrt iregokrayey @énsecosdabita ddl wildymdrkcshes ucdxtas
BD-R and BD-RE discs and read/ wite operation is conducted after
adher enceyaoferdfdtriger pifi BVEs, sahd i epeinalanti swt ifsfrastiohyuse gndlhere
characteristics are not always achieved due to the |arge droplet size
of the filkfeRREmEyorcsegt ﬁ0%1‘F_lil‘sfﬁeflffait'@htrq_qqr@rlélﬂuméth0d4ln ooy a
PTL 1: Japa nese Unex%nlned Patenﬁﬁgg chatlon Pub ation :

2005- 21635el optgpalydigg,ghEuet g\pr?%a? pe

Publ i cat i 2006- 219657

3:
Appl i eatllgaf?eiful.}ﬂ 928 avaba 56‘6@71 Lr(}hgs 3%%2?3%8#{ ?ﬁggnnlg%%P%]ent
TeChn'CaJD&ﬂé”ﬁﬁﬁ“ahQ%@%hcal system having a high numerical aperture.
[0004]

This optical disc is obtained by forming a recording
S

layer on a transparent or opagque substrate composed of a
plastic such as polycarbonate and stacking a light-
transmitting layer about that is 100 pm in thickness on the
recording layer and 1s configured to allow entry thereinto
of recording light and/or reading light thrcugh the light-
transmitting layer. From the viewpoint of productivity,
most studies have focused cn the use of UV-curable
compositions in the light-transmitting layer of an optical
disc.

[0005]

Optical discs are required to retain steble read-write
characteristics on a long~term basis. Thus, the light-
transmitting layer preferably has high shape stability.
When the light-transmitting layer constitutes the outermost

layer, surface properties of being resistant to scratching



An object of the present invention is to provide a UV-curable
conposition which can formthe outernost |ayer of an optical disc
with which signals are satisfactorily read and recorded despite
adherence of fingerprints, scratching rarely occurs due to w ping-off
of adhered fingerprints, and the fingerprint w pe-off property does
not deteriorate much even when w ping was repeatedly perforned, and
an optical disc. Solution to Problem[0009] A UV-curabl e
conposition according to the present- inventi on contains trace amounts
of a particular fluorinated acrylic copolynmer and thus has good
conpatibility, satisfactorily localizes in or near a surface of a
coating fi ffe . D] izfli ri p e (=5 -
Footo] - dqteer"bT, BiRbPHeAl s AR atkena ARt ot

UV- cur abl g £imasintisoRof BE @95{%?1wfﬁé&%ﬁﬁﬂ%r@oﬁe9§§abﬂeth%.QUter”DSt
| ayer of an optical disc, the -curabl e conposition containing a
fluori ne-eadcditiing WiatukabkeinesinohgyhNg wapalRerslcuosealskylieag
ether) chain and a UV-curabl e group. Advantageous Effects of

| nvent i ore [00ENe compoAndV- eticabl &nd cripdsiiipawveer tbhpt s tadaldli sidyy
according to the present invention rarely causes scattering of a
short osci?f dtordrckengehbear el pekangsassi Ry cenepei htdughe Sce t he
dropl et size of grease such as_that constituting fingerprints

adheri ng Y555t o e SHERFMORDr EBYRY 0% o 5 Tih Gf-FCpﬁ%p%T't yrﬁf?r
hi bi t t hat tituti adh .
i nger pr it St I GESERHI 3 oi PRI SOPr, ARGRdat BPTRT T o GPiRdning
W pe-of T BIRPALIL LR 1 3UBREERSRL, deSP 1 EReabRflophal NG Loud] no and
the |li ke do not ocCcur a Igh transparency is achieved. Accordingly,

the conpagiitdion sightusehbmt P£iM§eLd fod K QUierFRSt abayeE Aftdhost
optical disc on and fromwhich information is recorded and read with

a bl ue | assredhedmahavibngcal shosd, osod |dadgaaibway el engt booBraref

Description of Drawi ngs [0012] - 6 - [Fig. 1] Fig. 1is a
di agr am idllamtingsisngagnoexanpl e of a single-layer optical disc
according to the present invention. [Fig. 2] Fig. 2 is a

di agram i 1908&t)rati ng an exanpl e of a single-layer optical disc
according to the present inventi,0

on. 'Fig. 3] Fig. 3is a
di agram i | | ustr 9¥T FgF 2t @G 8 16108 &886?&9%12?&]%]&1? Icoiﬂi%%“d

according 10, thg BLesenlohnyent i oy ape LELGY dlnfhosefol Sifle
di agram iTlTustrat 'ng an” exanpl e of a doubl €-Tayer "optical disc

accordir“kéélsk@eaﬁﬁg§@HEei8¥685599minants such as fingerprints (e.g.,

refer to PTL 3). Although this UV-curable composition can
properly prevent adherence of fingerprints, when the
composition is‘used at a surface of a light-transmitting
layer of recordable blu-ray discs such as BD-R and BD-RE
discs and read/write operation is conducted after adherence
of fingerprints, sufficient and satisfactory signal
characteristics are not always achieved due to the large
droplet size of the fingerprints.

Citation List
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Description of Enbodi nents [0013] [UV-curable conposition for optica
di scs] A UV-curabl e conposition for optical discs according to
the present invention is a UV-curable conposition for use in the
outernost | ayer of an optical disc, the UV-curable conposition
containing a fluorine-containing UV-curable resin having a

pol y(perfl uoroal kyl ene ether) chain and a UV-curabl e group. [0014]
(Fl uorine-contai ning UV-curabl e resin) The fl uorine-containing
UV-curabl e resin used in the present-itnvwention has a

pol y(perfl uoroal kyl ene ether) chain - 7 - and a UV-curabl e group.
The fluorine-containing UV-curable resin can be obtained by the

fol |l ow ng [PSPEESS- [ 0015] An exanpl e of the fluorine-containing
LthurabIe resin having a poly(perfluoroal kyl ene ether) chain is a
fl uori ne- cont @it ng Ué(péﬂé@@'@lé)@ﬁﬁﬂle(dl)PaQ@h@' Reg1byaeldoW Ng a

pol ymer (P1), which is obtained by copolynerizing a conpound (dl)
havi ng a Biliciatrialn dot.e2hagi-ageaspol y(perfl uoroal kyl ene ether) chain
and radi cal pol yneri zabl e unsaturated groups at both ends and a

r adi cal pol yne®IiaBl:eJapsatse dezkamineePatd2r Applhgatiomacti ve
functional gég;p (R1) as essential nonomer conponents, to react with

a conmpounth AtHAR NG -a2PlAceidhal group (R2) - having reactivity
ith the f R d.a Anot h

exanpl o i 5 5 FllodtnSeRgnESs 1 e e EelPHL LS E L8 af ned by

al | owi ng ﬁhﬂ%ﬂé@g% (%%) Qhogaghgﬁagpolynerlzable unsaturated nononer

(d2) havi ng a Feacti ve f ancti ona group (R1) to react with a conpound

(dl ") havg.nena-p qﬁyﬁg@gh%gg oal kyl ene ether) chain having, at both
ends, functiondl groups 9 reactive to the reactive functional

group (Rlpe@rthomit brapgempound (d3) having a functional group (R2)
reactive to the functional group (Rl) and a UV-curable group. [0016]

Exanpl es pfoadie radical - pol yneri zabl e unsaturated - 8 - nononer (d2)
i ncl ude acrylic nononers, aromatic vinyl nononers, vinyl ester
nmononers, andAmalbi fi-tec oo saRtanpiventapnt he tearrdwiddd undiVi-onal
group (Fﬂ) of the radical-pol ynerizabl e unsaturated nononer d%éﬁﬁl

a

incl ude HARMSACTECSHE1OBNREER yaRat T diiS, ORFSERERY HRBED,©

car boxy! ég(¥ggllégsc thh which signals are satisfactorily read and
recorded despite adherence of fingerprints, scratching
rarely occurs due to wiping-off of adhered fingerprints, and
the fingerprint wipe-off property does not deteriorate much
even when wiping was repeatedly performed, and an optical
disc.
Solution to Problem
[C009]

A UV-curable composition acceording to the present
invention contains trace amounts of a particular fluorinated
acrylic copolymer and thus has gcod compatibility,
satisfactorily localizes in oxr near a surface of a coating

film, and offers a high anti-fingerprint property.



Speci fic exanpl es of the radical -pol ynmeri zabl e unsat urat ed nononer
(d2) include hydroxyl-containing unsaturated nononers such as

2- hydroxyet hyl (neth)acryl ate, 2-hydroxypropyl (meth)acryl ate,

3- hydroxypropyl (rmeth)acrylate, 2-hydroxybutyl (neth)acrylate, 4-
hydr oxybutyl (nmeth)acrylate, 1, 4-cycl ohexanedi net hanol
nono( et h) acryl ate, N (2-hydroxyethyl) (neth)acrylam de, glycerin
nono( et h) acryl ate, polyethyl ene glycol nono(neth)acryl ate,

pol ypr opyl ene gl ycol nono(neth)acrylatse~ 2-hydr oxy- 3- phenoxypr opyl
(rmeth)acrylate, 2- (neth)acryl oyl oxyet hyl-2-hydroxyethyl phthal ate,
and hydroxyl-term nated | actone-nodified (nmeth)acryl ate;

i socyanat Tﬁgﬂtaining unsat ur ated nononers such as 2-
(neth)acr@ioy oxy ethyl isocyanate, 2-(2- (meth)acryl oyl oxyet hoxy)

ethyl isocyanate,t888 Jodgs bis{d THLAE! xhwhewﬁ%mhj)de%t Yy -

i socyanat e; epoxy-contal ning unsaturated nononers such as gl ycidyl

met hacr yl atrerard cdmbrdiexyhutyt @stidat iglekCidyl rethese ahthe 9-.

car boxyl - cont ai ni ng unsat urated nononers such as (nmeth)acrylic acid,
2- (et h) aarbdrmdsaxyeybhyl oSusei swici @i diis2, ( makhYuecytalyloxyet hyl
phthalic acid, and itaconic acid. [0018] The

r adi cal - poinpeesriitzabl ecohsarimat & df admer- cpd2pinang béVcopoibleer i zed
wi th anot her radical -pol yneri zabl e unsaturated nononer. Exanpl es of
thi s anot¥f&iny &GVdappal PhY (Rebf Linrsdiurlened ekbabhetha el Bty ic
acid esters ch as nmethyl (nmeth)acrylate, ethyl (neth)acrylate,

n- pr opyl ?Wﬁﬁﬂ*ﬁa@FﬁPEte, n-butyl (neth)acrylate, isobutyl

(met h) acr ~-N-pen t |_at. n- hexyl (neth)acrylate,
n-heptylZ%#é%ﬁf&%?gsaﬁé%eéggég%?ﬁ?ﬁ%ﬁﬁggbryIate, 2- et hyl hexyl

(et h)acrpgeatg, nonyl  (meth)acrylate, decyl (neth)acrylate, dodecyl
(meth)acryl ate, cycl ohexyl (neth)acrylate, and isobornyl

(et h) acryl at g; Uar @ABdh Le oMY oS i3UGR B5rSbytengl @rdty RWeshEageto
pret hyl styrene, and p-nmet hoxystyrene; and nal ei m des such as

mal ei m deshengtdeypkenal énnede] cretdpdainl elansde, spadpytmdy edfadeshort-
butyl mal ei m de, hexyl mal ei m de, octyl mal ei m de, dodecyl nal ei m de,

st ear y| n#isgildildé lopheaye hen@ln s emmeany phoReRy | Rad s Hhiguigl GAngE
Exanpl es of the pol y(perfluoroal kyl ene ether) chain of the conpound
(dl) or tHe é&ﬁﬁgﬁﬁdsea?' 9% i FSAife WS 8Sh&PPRgCeRT btk Wir e f or med by

| t ecnat el.y bondi. divalent - 10 - fl i nat b havi
3 crnat Sychonding. Sualenly oot UNOHLOTL G SLbEn Sougana 1
hai t B . f Xt f
0 0upe NARAoEs{ B8R PO TR B5,AT A LXER T .o

repreSGnk%QsQXt%EEHStH?ﬁ%ré&”%ﬂﬂééfbﬂ@%&%“&s[Qgﬁgité MipHd Gfef

0-)-X- 1 (In structural formula ™, X represents one of structural
fornul ae aad detleleboutiah | oX thd Wwigle~wEirupabpé ot ula sgmedave t he

sanme structure or a plurality of structures may be present at random
or in bl delspite repeasedtwipiey .nuftbendbdhgrapidtiendike e ant oscdror
nore.) [0021L [Chem 2] CF2-a
and high transparency is achieved. Accordingly, the
composition 1s useful for use in the outermost layer cf an
optical disc on and from which information is recorded and
read with a blue laser beam having a short oscillation
wavelength.

Brief Description of Drawings

[0012]



CF2CF2- CF3 CF2CF- CF3 CFCF2- Anong these, a chain containing
both a perfluoronethyl ene structure represented by structural formula
a and a perfluoroethylene structure represented by structural fornula
b is particularly preferred fromthe viewoint of obtaining a coating
fil mhaving high stain-proof properties such as fingerprint w pe-off
property of the coating filmsurface. The presence ratio of the

perfl uoronet hyl ene structure represented by structural fornula a to

t he perfluoroethyl ene structure represented by structural forrmula b
is preferably 1/4 to 4/1 in terns of nolar ratio (structure a
/structure b) since a coating filmw th high stain-proof properties

i s obtained. The_value Nq i Ny St Tk - 1 4.S.pr in
a range of 3 Jggﬂo gxdgﬁéfelhg%f%fggﬁg%?Llé?pgﬁggt%?é6a$d§%%&ﬂF%é§%]
The t ot al 5 nehivhere-afs JEhruepi-nea dt 9% COMMIIER) ith @RR present

pol y(perfl uoroal kyl ene ether) chain is preferably in a range of 18 to
200 and nmbtwerpriefrerably in a range of 25 to 80 since the

pol y(perfl uoroal kyl ene ether) chain offers high stain-proof
properties, sudhgas2iiHgerp?iid avdiepfin plépectytinndas|exiiplle of
and inproves solubility with a non-fluorine curable resin

conposi t i drsinglgodeyeTherticadrabse peUFisN e theuBErAeREONt ai ni ng
UV- curab)e resin used in the present invention is an ethylenic - 12
- doubl e VY4 4P4 exhibits curability by irradiation with an active

Fopr osent d by eBr Ul Uf Al For nbl e GEE o L S beT bor® o2 TRe 3
00 1111 ‘é*é%dﬁi%gﬁ%yé}‘QpEﬁS%E}@£ég according to the present
invention.

[Fig. 4] Fig. 4 1s a diagram illustrating an example of
a double-layer opticeal disc according to the present
invention.

Description of Embodiments
[0013]
[UV-curable composition for optical discs]

A UV-curable composition for optical discs according to
the present invention is a UV-curable composition for use in
the outermost layer of an optical disc, the UV-curable
compesition containing a fluorine-containing UV-curable
resin having a poly(perfiuorcalkylene ether) chain and a UV-
curable group.

[0014]
(Fluorine-containing UV-curable resin)
The fluorine-containing UV-curable resin used in the

present invention has a poly{perfluorvalkylene ether) chain



CH3 Il -NH C CH=CH2U- 3 [ 0026] The UV-curabl e group descri bed
above may be introduced into the fluorine-containing UV-curable resin
used in the present invention by, for exanple, obtaining the polyner
(P1) or polynmer (P2) and then causing the reactive functional group
(R1) in a side chain of the polynmer to react with a conpound (d3)
having a functional group (R2) reactive to the reactive functional
group (R1) and a UV-curable group. [0027] Accordingly, fromthe
vi ewpoi nt of ease of the industrial -production, the
fluorine-containing U/-curable resin is preferably either a resin
(hereinafter this resinis referred to as "fluorine-containing

UV-cur abl ¢ dhd &SIy r%ﬁle ?&%T%él ) Rl %hﬂgglx?é’—géxi(égﬁvgr[}%ﬁw%wgﬁlé P1),

which is al ned I zing a co

structur %‘esi%gré%ﬂt bb”SbHQiHQd %Poéﬁé( renfhlbyergabkylene ether) chain
havi ng radi cal - pol yneri zabl e unsaturated groups at both ends and a

radi cal - palowsgri zabl e unsat urated nononmer (d2) having a reactive
functional group (Rl) as essential nononer conponents, to react with
a conpound (dB3h bamhple aof wicet ifdnalrigeeapn{&R)inedblHioreabldet hesin
functional group (Rl) and a UV-curable group, or a resin (hereinafter
thi s resibavilegr ef ppiEdere vt hgordd Lorliome- @@hteaa nthgiuM e i ddlveniasirn

(2)") obtained by allow ng a polymer g of a radical pol yneri zabl e
unsat ur at¢® ﬁ&ﬁéﬁErUYBSU ?uf%f%@edé A% tﬁaﬁégl%ha#lkﬂWﬁﬂﬁ FrR1) to

t th.a | fl | Kyl t
Chai n had PR EanaETbnalbFbuts THAAR BS: RoBRnet Pe feRarnd.
b h f t | R1 d
o hTa cotlunaal A S A R R B0 o) react i ve 1o he.

functi On@olgf(%HEfiBé}oéﬂﬁyPeﬁé/ AWAD @ngh RURnA [ PO2BE a1 - Exanpl es of
t he conpoun havi ng a structural site having a

pol y( per fdougheat kybeseneiiyatchipigrcand aadbeah pohyaeirizabledical -
unsat urated groups at both ends used in producing the

fl uori nepodrtnairhizagl&Micsaalt st ace sionofg) i(d2) udevconpoursdsthaei ng t he
af orenenti oned pol y(perfluoroal kyl ene ether) chain having, at both
ends, - frgctipggicarowel (Aer iamalsissenndat unanedeyreoupeneaisesé&nt ed by

structural formulae U -1 to U -4 below [0029] .EChenl 4] 00 III
react with a compound (d3) hav1ng a func ional group (R2)

having reactivity with the functional group (R1l) and a UV-
curable group. Another example is a fluorine-containing UV-
curable resin (2) obtained by allowing a polymer (PZ2) of
radical-polymerizable unsaturated monomer (d2) having a
reactive functicnal group (Rl) to react with a compound
{d1') having a poly(perfluorcalkylene ether}) chain having,
at both ends, functional groups (R2) reacitive 1to the
reactive functional group (R1l) and with a compound (d3)
having a functional group (R2) reactive to the functional
group (R1l}) and a UV-curable group.

{0016]

Examples of the radical-polymerizable unsaturated



-0 -C-CH=CH2U. -1--0-C ---C===CH2U1-2 | CH3 00 II11

-NH G CH=CH2U - 3-0- G- C=C1- 12U -4 CH2-C-OH [ 0030] Anong t hese
radi cal - pol yneri zabl e unsat urated groups, an acryl oyl oxy group
represented by structural formula U -1 or a nethacryl oyl oxy group
represented by structural fornula U -2 are preferred fromthe

vi ewpoi nts of availability and ease of production of the conpound
(dl') and the reactivity to the radical -pol yneri zabl e unsat ur at ed
nononer descri bed above. [0031] - Bxanpl es of the conpound (dl)
havi ng the acryl oyl oxy group or the nethacryl oyl oxy group include
conpounds represented by structural fornulae di1-1 to d1-10 bel ow.

Not e thatmonanFePrE a2i 1se@hdef a&iﬂflf'érﬂ&we@sff%&%gégcbﬁ@%oszl

represents a pol y(perf uor oal kyl'ene ether) chain -
[ Chem S]mordbnldrsl, GHATTHe &t 8r Gidndihls Clant? 131 64 la6HAoROne rs .

CH2=C- g- O CH2- PFPE- CH2- 0- - 8- C=CH2 Cl H3CI H3
Examples of the reactive functiocnal group (R1} of the
radical-polymerizable unseturated monomer (dZ2} include a
hydroxyl group, an isocyanate group, an epoxy group, and a
carboxyl group.
[0017]

Specific examples of the radical-polymerizable
unsaturated monomer (d2) include hydroxyl-containing
unsaturated monomers such as 2-hydroxyethyl (meth)acrylate,
2-hydroxypropyl (meth)acrylate, 3-hydroxypropyl
{meth)acrylate, 2-hydroxybutyl {(meth)acrylate, 4-
hydroxybutyl {(meth)acrylate, 1,4-cyclohexanedimethanol
mono (meth}acrylate, N-(2-hydroxyethyl) {(meth}acrylamide,
glycerin mceno (meth)acrylate, pelyethylene glycel
mono (meth)acrylate, polypropylene glycel mono (meth)acrylate,
2-hydroxy-3-phencoxiypropyl {(meth)acrylate, 2-
{meth)acryloyloxyethyl-2~hydroxyethyl phthalate, and
hydroxyli-terminated lactcne-modifisd (meth)acrylate;
isocyanate-containing unsaturated monomers such as 2-
{meth)acryloyloxy ethyl isocyanate, 2-(2-
{meth)acryloyloxyethoxy) ethyl isocyanate, and 1,1-
bis ((meth)acrylovioxymethyl) &thyl isocyanate; epoxy-
containing unsaturated monomers such as glycidyl

methacrylate and 4-hydroxybutyl acrylate glycidyl ether; and



0 CH2=CH C- 0- CH2CH2- PFPE- CH2CH2-04-CH=CH2 o0 O HII C
oH2=c- c- 0- CH2CH2- PFPE- CH2CH2- 0-0-=CH2 || CH3CH3 000
CH2=CH- C- OCH2CH2- NHCO- CH2- PFPE- CH2- OCNH- CH2CH20- G- CH=CF12 0l 00
11 11 CH2=C- C- OCH2CH2- NHCO- CH2- PFPE- CH2- OCNH- CH2CH20O- C-C=CH i | 2

CH3CH3 000 A
cH2=CH- C- OCH2CH2- NHCO- CH2CH2- PFPE- CH2CH2- OCNH- CH2CH2O- G- CH=CH2 000

- 9 -

carboxyl-containing unsaturated monomers such as
{meth)acrylic acid, 2-{meth)acryloyloxyethyl succinic acid,
2—-(meth)acryloyloxyethyl phthalic acid, and itaconic acid.
[0018]
The radical-polymerizable unsaturated monomer (d2) may
be copolymerized with another radical-polymerizable
unsaturated monomer. Examples of this another radical-
polymerizable unsaturated monomer include acrylic acid
esters such as methyl (meth)acrylate, ethyl {(meth)acrylate,
n-preopyl (meth)acrylate, n-butyl (meth)acrylate, isobutyl
(meth)acrylate, n-pentyl {(meth)acrylate, n-hexyl
(meth)acrvlate, n-heptyl (meth)acrylate, n-octyl
(meth)acrylate, 2-ethylhexyl {meth)acrylate, nonyl
" (meth)acrylate, decyl (meth}acrylate, dodecyl (meth)acrylate,
cyclohexyl (meth)acrylate, and isobornyl (meth)acrylate;
aromatic vinyls such as styrene, a-methylstyrene, p-
methylstyrene, and p-methoxystyrene; and maleimides such as
maleimide, methylmaleimide, ethylmaleimide, propylmaleimide,
butyimaleimide, hexylmaleimide, octylmaleimide,
dodecylmaleimide, stearylmaleimide, phenylmaleimide, and
cyclohexylmaleimide.

[0019]

Examples of the poly(perfluorocalkylene ether) chain of
the compound (dl) or the compound (dl'} include those having

structures formed by alternately bonding divalent



(1111111 ¢cH2=C- c- ocH2cH2- NHco- CH2CH2- PFPE- cH2CHr OCHH- CH2CH2O- C- C=CH2
CH3CH3 000

CH2=CH COCH2 CH2 CH2CH2- 0CH2 CHCH20- - 8- PFPE- g- OCH2 CHCH2O- CH2CH2CH2CH20C-
CH=CH2 d1-9 OHOH 0000

CH2=C- G- OCH2CHCH2- 0- C- PFPE- C- 0- CH2CHCH20O G- C=CH2 CH3 OH01 HC1113
d1l-10 [0033] Anpobng these, conpounds represented by structural
formul ae d1-1, di1-2, di1-5, and dl1-6 are preferable since - 16 -

i ndustrial production of the conpoundifdt) itself is easy and the

pol ymeri zation reaction for producing the polynmer (P1l) can be easily
carried out. [0034] Exanpl es of the nethod for producing the

conpound {dldridesed kedrahoyeoci:ps! Hee iy et d farneht atshedatde
conmpound (dl) by causing a compound including a
oxygen atoms. The divalent Zlucrinated carbon grcoups having
1 to 3 carbon atoms may be of one type or a mixture of two
or more types. Specific examples thereof include the groups
represented by structural formula 1 below.

(0020]

[Chem. 1]

—Gx—o%n—X— 1

(In structural formula 1, X represents one of structural

formulae a to d below, all X's in structural formula 1 may
have the same structure or a plurality of siructures may ke
present at random or in blocks. n represents the number of

repeating units and is 1 or more.)

[0021]
[Chem. 2]
—CFp— a
—CF;CF— o)
i
—CF,CF— ¢
ik
—CFCFg—- d

[0022]



pol y(perfl uoroal kyl ene ether) chain having one hydroxyl group at each
end to react wwth (nmeth)acrylic acid chloride through
dehydrochl ori nation, a nethod for obtaining the conpound (dl) by
dehydrating (nmeth)acrylic acid, a nethod for obtaining the conpound
(dl') by subjecting 2- (meth)acryl oyl oxyethyl isocyanate to

uret hanation, a nethod for obtaining the conmpound (dl) by esterifying
i taconi ¢ anhydride, a nethod for producing the conpound (dl) by
causi ng a conpound including a pol y{ per f4 uor oal kyl ene ether) chain
havi ng one carboxyl group at each end to react with 4- hydroxybutyl
acrylate glycidyl ether by esterification, a nethod of obtaining the

conpound (dl )m?é!:;%sﬁk?édééz,é:ag‘%ggliﬁcicg}{lcai'}?bg'%cﬂé@}?%ei’ nand a nethod for

obt ai ni ng t he conpoun y causing a npoun cluding a

pol y(per fﬂelﬂnqak!smé_@ﬁﬁléﬁ@egarmf% hayi-B9eRPEA | ISP CYERAlR gnoup at
each end to react with 2-hydroxyethyl acrylam de.” O these, the

met hod f Gorahtai A agdt depeofmunyed thidllnby st eact by By RRouRd by

i ncluding a pol y(perfluoroal kylene - 17 - ether) chain having one
hydr oxyl sgrogpuatlebetmeldd 4 o g esctt iwullbr{yephe ersdd cCram dhehl ori de
t hrough dehydrochl orination and the nethod for obtaining the conpound
(dl) by Fdsfreetnhgod- et H)ia A epledipeat filni kyeinmdtiah gtain-

ur et hanati on are garticularly preferable fromthe synthesis

vi ewpoi nPropHoBEPPertienSuSh 5 & iogerRei bt WP T JHolsditig °fhe
pol ymer 1) is,a nethod b i ch e conmpound ).,

radi cal pg: ?nﬁ?ﬁ%éﬁ?éhﬁ a?‘%/ﬁ aatcée_d n%ﬁ%n%?e edﬁe ﬁz(f\%lﬁgog Fggcti ve
functi onal.gi 8UPohEly1 &I o ORI:ONA! ko a0k hES SAdGalpeier | zabl e

unsatura nmononer are polynerized in an organic solvent using a
radi cal - pek-wiREi Zatd Ofhd Nbdid AL rocEXITBhESs Of ud Ner OTERHG DR LYERY
used in the nethod include ketones, esters, am des, sulfoxides,

et hers, andubydratatdansla Wries specetrbbal/l y/4 acetofie,inTeihyls efhyl
ket one, methyl isobutyl ketone, cycl ohexanone, ethyl acetate, butyl
acet at e, mplepykeneo gl yeoictmroret/lsylruethee Jacetitas a coating film

di net hyl f or mam de, di net hyl acet am de, N-nethyl pyrrolidone,

di met hyl §&fPoRide, SEREIRACGR MeCPeditigspt dpyPtatnrt. TBer anhy@e oTfur an,
di oxane, tol uepe, andigﬁ;ene. Sel ection_nmay pbe adequately nage from
these by"cofsPHEPFHY-3 %6‘}”131%3 B6i RESTEH i ¥t 13 (RR0ggn @t ° O

pol yneri zabLl j,t f t.he_radical polynmerjzation initiator

i ncl ude égrééﬁ e%rézéﬁggéaﬁgﬁ333lap%%%%?d%ga%dg§£%£Conpounds such as
azobisisq@gggponitrile. | f needed, a chain transfer agent - 18 -
such as lauryl nercaptan, 2-nercaptoethanol, thioglycerol, ethyl

t hi ogl ycol at erhedrt A1y hukbe@gby c ol ab £i M@y g st ali8836kn one The
resulting polymer (Pl) preferably has a nunber-average nol ecul ar

wei ght | poayrfaagéludr Elikilens @@Geandchaie jx efmyapliyn ia nangegef
1,000 to 2,000. The polyner (Pl) preferably has a wei ght-average

mol ecul apfweBghe 200 sandhmypreoforefsgebty 20, D0krga afboriZd fpreflrably in
a range of 2,000 to 8, 000. Wen the_average nol ecul ar wei ghts of the
pol yner EPRFeabee RIH Patfdderratdedentr 8T hiGhrg ardfers high

i nsol ubiljzation durin |.ymeri zation gan be prevented. reover,

the numb&r3of Phe®pdt I'e StifiSaf dr at RE Gt WP So 1 mol ecul e of
the fi nahggéggy ;[ ’Tﬂb%gs;]’icialbli rii&@;ﬁéﬁanﬁﬁf:%@@s WGkl S E&ghna( 1),

can be i rease SIre uor i ne-contai'ni n

V- cur abhgnr 4oz {d iR LofiByst Boddie POl ymer (P1) obtai ned
as sucC (0}
{0024]
The UV-curable group of the fluorine-containing UV-

curable resin used in the present invention is an ethylenic



react with a conmpound (d3) having a functional group (R2) reactive to
the functional group (Rl) and a UV-curabl e group. [0038] Exanpl es of
the functional group (R2) of the conpound (d3) include a hydroxyl
group, an isocyanate group, an epoxy group, and a carboxyl group. For
exanpl e, when the functional group (Rl) is a hydroxyl group, the
functional group (92) may be an isocyanate group. \Wen the functional
- 19 - group (R1) is an isocyanate group, the functional group (R2)
may be a hydroxyl group. Wien the funkdional group (Rl) is an epoxy
group, the functional group (R2) may be a carboxyl group. \Wen the
functional group (Rl) is a carboxyl group, the functional group (R2)
may be arcRp¥y bghauphat083Hbits cupedinlies ok iheagdapimndri(tadd)anar e
the sane as the exanples of the radical-polynerizabl e unsaturated
nononer (a2 viel sthedggbeoxes. | Bpaddift coaxaap tespdunc: diained utiwo thosaor e
UV-cur abl e groups, such as 2-hydroxy-3- acryl oyl oxypropyl

met hacr ylgoapspespaesgthedtly stiumimpadt doronldipént aey YWt iktedlow.
pent aacryl ate, may be used. [0040] O these, 2-hydroxyethyl
acryl at e, {092/} dr oxypropyl acryl ate, 3-hydroxypropyl acrylate,
2-hydrox§ﬁg%%L gﬁrylate, 4- hydr oxybutyl acryl ate,

1, 4-cycl edirmet hanol nonoacryl ate, 2-hydroxy-3-acryl oyl oxypropyl
nmet hacryl ate, pentaerythritol triacrylate, dipentaerythritol

pent aacryl at e, (2- hydroxyet hyl )acryl am de, 2-agyyl oyl oxyet hyl

i socyanate, A-hydr pxy-oubyl acryjpie glycidyl —pr-agrylic agigl

are preferred since these?have favorable cura ility qy irradiation
with an active energy ray such as UV. [0041] Th t hod of
causing the polyner (P1l) to react with a conpound (d3 aving a
functional group (R2) reactive to the - 20 - functional group (R1)

and a UV-curabl @ group may be conducted under conditions that do not
pol yneri ze the Wv-curable group in the conpound (d3). For exanple,

t he reactTOMHTsCr&ttrabHy condlec?ed by adjusting the tenperature
condition in a range of 30 to 120C. This reaction is preferably
conduct e 5 6ghe presence of a catalyst or a polynerization inhibitor
and in tHE %r sence of an organic solvent, if needed. [0042] For

exanpl e, Wﬂenﬁ@ﬁ%ﬁéﬂ@'g&&@uaegBﬂbEa &Mgm'ﬁ&%&oaﬂeehhe

functional group S an ' soCyanate group or e functional

group (Rhtos+aB E3QeYaNAt o DUR NGt Rerbunet tosah QUpA Rk is a
hydr oxyl group, a nethod that uses p-nethoxyphenol, hydroqui none,

2, 6-di -t phulsphtdinmeehyi pheanp! ,far dsdaedlieke oBsat hengotydraralaatdron
inhibitor and a dibutyl tin dilaurate, dibutyl tin diacetate, tin
oct yl at e,(PAi)neropbylaee, (B2) tdrel [thee asusiopethanatdopiwat al yst where
the reaction is performed at 40 to 120C and particularly 60 to 90C is

pr ef er r efungkdanahegranet {dhaligriofii deRENeL8 af BRDXEC KR t@hd t he
functional grou R2) is a car | gr.oup or. when the functi I
Lo o W8l cho Sril P e Aot bR okt b st i) S
Epoxy gr%%%bt%vgeigoghéhgéaé%¥¥% functional group {(R1l) and a UV-

curable group.

[0027]

Accordingly, from the viewpoint of ease of the

resin is preferably either a resin (hereinafter this resin

is referred to as "fluorine-containing UV-curable resin



p- met hoxyphenol , hydroqui none, 2,6-di-t-butyl-4-nmethyl phenol, or the
| i ke as the polynerization inhibitor and a tertiary - 21 - am ne
such as triethyl am ne, a quaternary ammoni um such as tetranethyl
anmoni um chl oride, a tertiary phosphine such as triphenyl phosphine,
a quat ernary phosphoni um such as tetrabutyl phosphoni um chloride, or
the like as an esterification catalyst where the reaction is
performed at 80 to 130C and particularly 100 to 120C is preferred.

[ 0043] Exanpl es of the organi c-sptvent used in the reaction

i nclude ketones, esters, am des, sulfoxides, ethers, and
hydrocarbons. Mre specifically, acetone, nethyl ethyl ketone, nethyl
i sobut yl tQn h . e I t utyl . acet at .
propylenekglgcg?t%%ﬁéﬁeggsgfg :EF}2%5¥§&§%§d?ﬁ% hy%%%?ﬁﬁﬁ? %Falned

di met hyl agetamdgmeds PBLLYE PYSHI PN ) ARt Byl SUb{ i B, di et hyl

et her, diisopropyl ether] tetrahydrofuran, di oxane, toluene, xylene,
and the lddemeie inseddingl £Cié DA(FEE IR rddeayatré Yetilsle) fdremnt hese by
considering the boiling point and conpatibility. [0044] I n order
t o produdevantl wedinelcpnt ahan ngpid¢ cunsalveatedi grd)s i ngtth @&nds
radi cal - pol yneri zabl e unsat urated nononer (d2) having a reactive

f unct i ond@indgrodp i Ra} el yer siaarl re dinisatura Lpd| yomeng P2)d2 )DivaivAg ot hi s
process, as nentioned above, another radical-polyperizable

unsat ur atfedeRGHoNEr THAGEHRNUSs SHFUP cGribi A&t FERSINF 1L tRRomeT

radi cal pol yneri zabl e_unsat ur at ed nononer 2) o conduct - 22 -

copol yrreﬁ%ﬁ’f’fl(?H%SAntngé%?% "Hftq_t e C}S’B‘Ipﬁfégl ﬁg%i O YEIhSd is, as with
the neth f Qr ducj r. (P i t

radi cal - po f%é?pégb?g&ﬁgsggﬁrg%%%ﬂﬁgﬁo§ézt?%Z?Eﬁggﬁﬁ§¥%QQg§‘tﬁgg)
functi onglhggrouR-LREAp1&NEko@Pt ianal InksiaNQLBeL ; ki Lal-pal yarrhzabl e
unsat urated nononer are pol ynerized using a radical-polynerization
initiators Thirsriedactsd ods i 'stprefieraalonteondngt ev-durddie: preesance of
an organi c solvent and a chain transfer agent may be used if needed.
Exanpl es {éf "t hebbagaead cos o Menting adipcdlympol yRRY | 2fata arediniatli-at or,

and chain transfer agent that can be used are the sane as those used
i n produfrAgrenézpbly ngrsyipmatgaewspmer (BYhkaysdla irRgpéivemer (P2)
preferabl¥ has a nunber - aver.age nol ecul ar meight in a range of 800 to
3,000 andUpGrécpref eFamr y (B £9 &5g€ ot hodocerinmholHs Tdet er mi ned
by GPC neasurenent. Th ol r (P referaply has a i_ght - aver age
nolecula%nﬁgﬁéﬁPgi% %9ﬁ%ﬁﬁﬁ%ggmf%f§3yﬁ8ng,Bgﬁe%%d%H%Fb%%?gf%&ably in
a range ¢f,,1:500.%0 0. e Y, e e -ﬁgig t he
pol ymer (_P%) ar eavvi ?g?‘ggt h(eés/% ri?iattng)(;%gjll %%ggsl ?ﬁ%(l ﬁ%ﬂcggnl t @Ir%ust

i nsol ubi l(rR2at beMnguré g PR W HNZALQRLE3R BEndFf AN efouDQ48)

A desired fluorine-containing UV-curable resin (2) is obtained By
causi ng the pokynercd@2urabt @Nethaaddinsuahfliifctiodl -grdw@aqr2w th a
conpound (dl') including a poly(perfluoroal kyl ene ether) chain

havi ng, &eabbitieendsthé¢ ufat¢oinaialgranmy ((R2) redchi UE-tordhke group.
functi onal group (R1) and a conmpound (d3) having a functional group
(R2) readfP¢8lto the functional group (RL) and a UV-curable group.

[ 0047] During this process, the poI%ner, P2) may be reacted with
t he conpound FXA™149 ot SRfd SPRBAUR t At ém%%éﬁb@h&t68§fu6?lv?%Eﬁ
versa. The_ conpound, (dl')_.and ¢t Qnpou 3),.may be reacted with

t he polyﬁsyl?gz? %?+é£%egfluo aﬁﬁ?gﬁgg]eggegg ghalﬁland ré%lcag

Aneotsly
polymerizable unsaturated groups at both ends used in
producing the fluorine-containing UV-curable resin (1)

include compounds having the aforementioned

poly{perfluorocalkylene ether) chain having, at both ends,



The amount of the reactive functional group (Rl) in the polymer (P2)
and the reaction ratio of the conpound (dl1') and the conpound (d3)
relative to the reactive group (Rl) are preferably adjusted to
adequate |l evels to enhance the effects of the present invention. In
particul ar, the amount of the reactive functional group (Rl) in the
pol ymer (P2) is preferably in a range of 100 to 200 g/eq. since the
functional group concentration is increased and al kali resistance is
enhanced. The reaction is preferably ¥bnducted so that the ratio of
the functional group (R2) in the conpound (dl") is 0.05 to 0.20 nol
per nole of the reactive functional group (Rl) and that the ratio of
the functisenakigpeupmnéR2lanie thiesLemReead gbddpsi SePrdb it . nol
per nole of the reactive functional group (Rl). - 24 - [0049]
Exanpl es safrucharbunébionbhe group {dR2)' -4nbehewconpound (d1') incl udi ng
a pol y(perfluoroal kyl ene ether) chain having, at both ends,
functiondl00g2dups (R2) reactive to the reactive functional group (R1)
i ncl ude a hydroxyl group, an isocyanate group, an epoxy group, and a
carboxylf§m@@p.4éor exanpl e, when the functional group (Rl) is a
hydr oxyl group,Qthe functional group (R2) may be n isocyanate group.
" Wen the functildnal group (R1) is an isocyanate Ioupu_Lhe functi onal
group (RZRay bz GHhydrBxyl grbif. Wen tﬁé‘@ﬁﬁ"Tﬁjhf-ﬁHeup ( R1Y*-Es
an epoxy group, the functional group (R2) may be a cdrboxyl group.
When the functional group (Rl) is a carboxyl group, s functi ona
group (R2) may be an epoxy group. [0050] Exanpl es of the
conmpound (dl') jknclude conpounds represented by ructural fornmul ae
dl'-1 to dl'-6 pel ow, and the conpounds represenq?d by formulae dl'-1
to dl' -6 -sNqiiH-gd—@HIEHL yf uncytgnal i socyangte-gomgmds,such ag.-4
hexamet hyl ene diisocyanate and tolyl ene diisocyanate,| and with
di functional epoxy resins such as bisphenol epoxy regH,—+@Hhat
"-PFPE-" in each of the structural formulae bel ow represedls a
pol y( perfluoroal kyl ene ether) chain. Anpong these, unnodifi®d
conpoundio%sﬁﬁesented by structural fornmulae dl'-1 to dl'-6 are
preferred. particular, when - 25 - the functional group (Rl) is

an i socyanat e, group C _dk' ) r ent ed tr.u

formula dl'- lAI?%r?%r{e}}%rer %gl%?llré%gn % %gy@?gﬁg%ﬁ?\ ot Hi gF‘iISEre gagﬁf?\{}?% Y with
th?,fUnc%hoﬁéky952¥5x§ﬁ%ﬁ?%#(¥%?He§é§%%ﬁ‘b ] sEPsCHE PFRE G o Ghidh ' - 1
111 HO G PFPE-C I - - CH2CH2- PFPE- CH2CH2-0H dI ' - 3

HO- G- CH2 oPFBEmGHRa 6r XN loy group represented by structural formula

U'-2 are preferred from the viewpoints of availabiliity and
ease of production ¢f the compound (dl) and the reactivity
to the‘radical—polymerizable unsaturated monomer described
above.
[0031]

Examples of the compound (dl} having the acryloyloxy
group or the methacryloyloxy group include compounds
represented by structural formulae dl-1 to dl1-10 below.
Note that "-PFPE-" in each of the structural formulae below

represents a poly(perfluorcalkylene ether) chain.



OCN- PFPE- NCOdI ' -5 H2VH CH2- 0- CH2- PFPE- CH2- 0- CH2- CH-, CH2 \| [0052] The
conpound (d3) used in this process may be the sane as the conpound
(d3) used in production of the fluorine-containing UV-curable resin
(1) described above. [0053] The reaction of the polynmer (P2), the
conmpound (d1'), - 26 - and the conpound (d3) may be conducted by
reacting the (P2) with the conpound (dl') first and then with the
conpound (d3), by reacting the polyner (P2) with the conpound (d3)
first and then with the conpound (d4')5 -or by reacting the pol yner
(P2) with the conpound (dl') and the conpound (d3) sinultaneously, as
menti oned above. The reaction conditions nmay be adequately sel ected
in any of[ototg@sje nmet hods dependi ng on the type of the functional
groups involved in the reaction. [0054] For exanpl e, when one of
the functjiceral. gyoup (R1) in the polyner (P2) and the functional
group (R2) in the conmpound (dl') is a hydroxyl group and the other is
an i socyanate cj’roup or when onefof the functional group (Rl) in the
pol yner (®ZjCHared-O1¢8. fRFAR t¢Hanet-CefHetl: (R2) 1 n #thie compound (d3) is a
hydroxyl group and the other is an isocyanate group, a nethod that
uses p-net hoxyphenol, hydroqui gpone, 2,6-di-t-butyl-4-methyl phenol, or
the like as th ol.ynmerizationfinhibitor and a dibutyl tin dilaurate,
di butyl t9w5dr E@T%%E'?FPFTWZBBTW%TG& zinc octyf'dte, or the like as a
ur et hanat i offfzat al yst where the f8action is perforned at 40 to 12000
and particularlogy 60 to 90C is prefeyred. [0055] When one of the
functi 0n%HzﬁHa&pQ@Bﬂ{)cHL—q:FﬁmHF&J]%M—CH':'C}%7 - 4B2) and the functi onal
group (R2) in the compound (dl') is a carboxyl group and the other is
an epoxy group_or when one of the functional group (Rl) in the
pol ymer (P2) a‘j‘ud the functional gr§up (R2) in the conpound (d3) is a
car boxyl %’EWHWW%‘ERPEEF%PBFQTTCE?EW groupdt4a net hod t hat uses
pret hoxyphera} , hydroqui none, 2, 6-di €li- but y1- 4- net hyl phenol, or the
li ke as the polynerizatign inhibitor and a ter%i ary am ne such as
triethyl amnel a_quateriary amoni um such as fetranmethyl anppni um
chi or i de, Pa Pt OAP P pRESHI REr Sty SLH FHERERYTCHERGS phi ne, (o
guat er nary phosphoni um such as tetrabutyl phosphoni um chloride, or
the like as a esterifiﬁation catal yest where the reaction is
per f or nedwgic dea,ch3 NEScench, papi-caib H—ynziﬁzﬂ—i':@cJ@QC is prehesred.
[ 0056] cHp these reactions, an adequate or i c solvent may be
used. Exanpl es of the organi c solvent used in the nmethod include
ket ones, ester§, anides,{sul foxides, ethé&s, and Hydrocarbons. More
speci f i c&HFR—&TEOFME; "NHER-RLHPRRFHCH@ LUHAIH-GHeHhTCiCHGet yI 9k®t one,
cycl ohexanone, ethyl acetate, butyl acetate, propylene glycol
nononet hyl et h"ﬁr acetatg, dinethylformangde, di ngthylacetam de,
N- et hyl pyrr.olli c di et Wl foxi de. Hi e dt her.,, diisqpropyl
et her, tg%{l f %n dd%%?ﬂ%rﬂég{klggi%Hzéﬁg!:;%g?zﬁgzng&k% %’%‘8(,% gﬁn[&”’t he I?ﬁge are
used. Sel ection may be adequately made from these by considering the
boi | i ng poi nt ﬁand conpatibility. © 9 g
CH2=CH-COCHZCHZCHZGHz—OCHZCI:HCH20—(LLPFPE—g—OCH,.C':HCHZO—CHzCHZCHZCHZOC—-CH=CH2 d1-8

OH OH
2 ] I i
CH2=C—C—OCH2CI:HCH2‘O“C—PFPE—C—O‘-CH2CHCH20—C—C=CH2 d1-10
CH; OH Su CH
[0033]

Among these, compounds represented by structural

formulae dl1-1, dl1-2, d1-5, and dl-6 are preferable since



- 28 - [0057] The fluorine-containing UV-curable resin such as
the fluorine-containing U/-curable resin (1) or the
fluorine-containing U/-curable resin (2) preferably has a
nunber - aver age nol ecul ar weight (W) in a range of 1,000 to 10,000
and a wei ght-average nol ecul ar weight (Mv) in a range of 2,000 to
100, 000 and nore preferably has a nunber-average nol ecul ar wei ght
(Mr) in a range of 1,500 to 5,000 and a wei ght-average nol ecul ar
weight (Mv) in a range of 4,000 to 501600. The resins having average
nol ecul ar weights in these ranges are preferred since they do not
undergo gel ati on during production of the fluorine-containing

UV- cur abl gndnesi 1 sangra3aicghby 6r0esd | Ratiang fiktkeyhavsngs & hi gh
devel opi ng property can be obtai ned. [0058] The nunber-average
nol ecul araneitghd pd¥neandat henwes gbt @y efcag e rivdhied tiyat hswepghgmd Mn)

are pol ystyrene equi val ent val ues based on GPC neasurenent. The GPO
measur eneftRl)coradi tieopssalg asrfoédowst. [ GPO neasurenent conditions]

Measurenent instrunent: "HLC- 8220 GPO' produced by TOSCH Cor poration
Col um: dRft#lcol um "HHR-H' (6.0 nm1.D. x 4 cm) produced by TOSCH

i + " - ' . . D.
FoggoraégfgorggggglgELo tﬁg?méé%é%|¥gg p?odﬁcgggct e[%éﬁ%gﬁﬁ%l%ﬁi{CSCH

described abowve include a method for obtaining the compound
(dl) by causing a compound including a

poly (perfluoroalkylene ether) chain having one hydroxyl
group at each end to react with (meth)acrylic acid chloride
through dehydrecchlorination, a method for obtaining the
compound {dl) by dehyvdrating (meth)acrylic acid, a method
for obtaining the compound (dl) by subjecting 2-
(meth)acryloyioxyethyl isocyanate to urethanation, a method
for obtaining the compound (dl} by esterifying itaconic
anhydride, a method for producing the compound (dl) by
causing a compound including a peoly(perfluorcalkylene ether)
chain having one carboxyl group at each end to react with 4-
hydroxybutyl acrylate glycidyl ether by esterification, a
method of obtaining the compound (dl) by esterifying
glycldyl methacrylate, and a method for cbhtaining the
compound (dl) by causing a compound including a

poly (perfluorcalkylene ether) chain having one isocyanate
group at each end to react with 2-hydroxyethyl acrylamide.
Of these, the method feor obtaining the compound (dl) by

reacting a compound including a poly({perfluoroalkylene



30 cm produced by TOSCH Cor poration

+ "TSK-GEL GVHHR" (7.8 nm1.D. X
7.8 Mm1.D. x 30

+ "TSK- GEL GVHHR" (

_1'7_

ether) chain having one hydroxyl group at each end to react
with (meth)acrylic acid chloride through dehydrochlorination
and the method for obtaining the compound (dl) by subjecting
2-{meth)acryloyloxyethyl isocyanate to urethanation are
particularly preferable from the synthesis viewpoint.

[0035]

An example of the method for producing the polymer (P1l)
is a method by which the compound {dl), a radical-
polymerizable unsaturated monomer (d2) having a reactive
functional group (R1l), and, optionally, another radical-
polymerizable unsaturated monomer are polymerized in an
organic solvent using a radical-polymerization initiator.
Examples of the organic solvent used in the method include
ketones, esters, amides, sulfoxides, ethers, and
hydroccarbons. More specifically, acetone, methyl ethyl
ketone, methyl isobutyl ketone, cyclohexanone, ethyl acetate,
butyl acetate, propylene glycol mconomethyl ether acetate,
dimethylformamide, dimethylacetamide, N-methylpyrrolidone,
dimethylsulfoxide, diethyl ether, diisopropyl ether,
tetrahydrofuran, dioxane, toluene, and xylene. Selection
may be adequately made from these by considering the beiling
point, compatibility, and polymerizability. FExamples of the
radical polymerization initiator include peroxides such as
benzoyl peroxide and azo compounds such as

azobisisobutyronitrile. If needed, a chain transfer agent



cn) produced by TOSOH Cor poration + "TSK-GEL GVHHR' (7.8 mm
|.D. x 30 cm produced by TOSCH Cor poration

- 18 -

such as lauryl mercaptan, 2Z2-mercaptoethanol, thioglycerol,
ethyl thioglycolate, or octyl thicglycelate may be used.
[0036]

The resulting polymer (Pl) preferably has a number-
average molecular weight in a range of 800 to 3,000 and more
preferably in a range of 1,000 to 2,000. The polymer (P1)
preferably has a weight-average molecular weight in a range
.0of 1,500 to 20,000 and more preferably in a range of 2,000
to 8,000. When the average molecular weights of the polymer
(Pl) are within these ranges, crosslinking and
insolubilization during polymerization can be prevented.
Moreover, the number of the polymerizable unsaturated groups
in one molecule of the final product, i.e., fluorine-
containing UV-curable resin {1), can be increased.

[0037]

A desired fludrine—containing UV-curable resin (1) is
obtained by causing the polymer (Pl) obtained as such to
react with a compound {d3} having a functional group {(R2)
reactive to the functional group (R1} and a UV-curable group.
[0038]

Examples of the functionalrgroup (R2) of the compound
(d3) include & hydroxyl group, an isocyanate group, an epoxy
group, and a carboxyl group. For example, when the
functional group (R1l) is a hydroxyl group, the functional

group (R2) may be an isocyanate group. When the functional



Det ector: ELSD ("ELSD2000" produced by Alltech Associates, Inc.) Data
processi ng: "GPC-8020 nodel 11, version 4.10" produced by TOSCH

Cor porati on Measurenent conditions: columm tenperature: 40C,

devel opi ng solvent: tetrahydrofuran, flowrate: 1.0 m/mn. Standard:
Monodi sper se pol ystyrenes with known nol ecul ar wei ghts were used
according to the neasurenent manual of the "GPC-8020 nodel 11,
version 4.10". [0059] (Polystyrenes used) "A-500" produced by TOSOH
Cor poration "A-1000" produced by TOSGH Cor poration "A-2500" produced
by TOSCH Cor poration "A-5000" produced by TOSOH Corporation "F-1"
produced by TOSCOH Corporation "F-2" produced by TOSCH Cor poration

o o 2 BOUEET B TERH LRy 30 e o S50y P
TCSOH CorRgr 8k QMnydz 801 REQAANEEdyhyy TARORCRIRY AL 8Rouh 1RB) is
produced by TOSCOH Cor poration Sanple: A 1.0 mass% (réesin solid basis)
tgg g g]hydc—&f ebaRySetelph PNths fiddaadlt Breugh (R Mmdpidd telcatbeQyil | ) .
| group. When the functional group (R1) 1s a carboxyl group,

the functicnal group (R2) may be an epoxy group.

[0039]

Examples of the compound (d3) are the same as the
examples of the radical-polymerizable unsaturated monomer
{(d2) listed above. In addition, a compound having two or
more UV-curable groups, such as 2-hydroxy-3-
acryloyloxypropyl methacrylate, pentaerythritol triacrylate,
or dipentaerythritol pentaacrylate, may be used.

[0040]

Of these, 2-hydroxyethyl acrylate, Z-hydroxypropyl
acrylate, 3-hydroxypropyl acrylate, Z-hydroxyvbutyl acrylate,
4-hydroxybutyl acrylate, 1,4-cyclchexanedimethancl
monoacrylate, 2-hydroxy-3-acryloyloxypropyl methacrylate,
pentaerythritol triacrylate, dipentaerythritol pentaacrylate,
N-(2-hydroxyethyl)acrylamide, 2-acryloyloxyethyl isocyanate,
4-hydroxybutyl acrylate glycidyl ether, and acrylic acid are
preferred since these have favorable curability by
irradiation with an active energy ray such as UV.

[0041]
The method of causing the polymer (Pl) to react with a

compound (d3) having a functional group (R2) reactive to the



The fluorine atomcontent in the fluorine-containing UV-curable resin
is preferably in a range of 2 to 35% by nass and nore preferably in a
range of 5 to 25% by nass. Hi gh stain-proof properties can be
obt ai ned when the fluorine atomcontent in the fluorine-containing
UV-curable resin is in this range. [0061] The UV-curabl e group
content in the fluorine-containing UV-curable resin is preferably in
a range of 200 to 900 g/eq. and nore preferably 200 to 600 g/eq. in
terns of UV-curable group equival encez0 Wien the UV-curable group
content in the fluorine-containing UV-curable resin is in this range,
the cured coating filmexhibits high stain-proof properties and
finger prifinoMipe=0f breuppert Y. al@dQ62jv-Bie abll 40kirbep CaARY abdi Ng
UV-curabl e resin content relative to the total anmount of the

UV- cur ablesreinmpedndnBier conditiomoptitcal ddi sios pslprneferabihe iUV-a
range of 0.1 to 5% by mass and nore preferably in a range of 0.1 to
3% by massiraPie firgopi AB- that @dmpandMcdur. abFer ressamp lean téwehi bi t

sati sfactory stain-proof properties and fingerprint w pe-off property
and f avor&sicd ieanpat PBREFEFOEY eFPHETF SCoRYarAddSERNS UERE sl |

ts. 0063 Phot o- bl e, d Ex f
Sﬂggg-zur gr%& 83ﬁ§n§§£g°?ﬁ”§%£2%¥£§%ﬁF ?Hv@ﬁ??gﬁqsngﬁ33§ vari ous
t f - .ab d . | t -t ,
aoryl - Ly o b s E TR e B0 s RS R I e P
phot o- curahl.g &emMeeuURdpLsyhset: d i & hadreeatl Layetn oéh@rb%gérﬁ%l

i nformation récordi ng nedi um adequate selection nmay be made by

consi der igyg ahherhandnessivehasti £ 1dwlqys, adhesiveness to the
substrate to be bonded, viscosity during application, etc. [0064]

In partidwloag2] an acryl -type photo-curable conmpound is preferably
used as a UV-curable conpound that is transparent and has good
weat heri ng reEpstaxeerior Wmm itheaduoptiiensli afovwatilon ise@or di ng

medi um Exanpl es of the acagl-t pe phot o-curabl e_conpound i ncl ude
(et h) ac P& Yo ASRBPs2BAJER 439£ﬁ9ﬂaétQrSHPgéﬁ%}slﬂéﬁbribed bel ow.

[ 0065] isocyanate group or when the functional group (R1l) is an
isocyanate group and the functional group (R2) is a hydroxyl
group, a method that uses p-methoxyphenol, hydroquinone,
2,6-di-t-butyl-4-methylphenol, or the like as the
polymerization inhibitor and a dibutyl tin dilaurate,
dibutyl tin diacetate, tin octylate, zinc octylate, or the
like as a urethanation catalyst where the reaction is
performed at 40 to 120°C and particularly 60 to 90°C is
preferred. When the functional group (R1l) is an epoxy group
and the functional group (R2Z) is a carboxyl group or when
the functional group (R1) is a carboxyl group and the
furictional group (R2) is an epoxy ¢group, a method that uses
p-methoxyphenol, hydrogquincne, 2,6-di-t-butyl-4-methylphencl,

or the like as the polymerization inhibitor and a tertiary



- 32 - Preferabl e exanples of the (meth)acryl ate nononers

i ncl ude a nmonofunctional (meth)acrylate having one acryloyl group in
a nolecule, a difunctional (nmeth)acrylate having two acryl oyl groups,
and a higher functional (neth)acrylate having three or nore acryl oyl
groups. Exanpl es of the nonofunctional (meth)acrylate include

al i phatic (nmeth)acryl ates such as ethyl (nmeth)acrylate, butyl
(meth)acryl ate, 2-ethyl hexyl (meth)acrylate, nonyl (neth)acrylate,
tridecyl (neth)acryl ate, hexadecyl {neth)acrylate, octadecyl
(meth)acrylate, isoanyl (neth)acrylate, isodecyl (neth)acryl ate,

i sostearyl (neth)acrylate, ethoxyethoxyethyl (meth)acrylate, 2-

R e (e LT

3-chl oro- 2- hydr oxypr op acrylate, met

and but om&tﬂmeth?&t BhAsh yhAt &1 Al Qebi-¢ 1 6ot Pl assyi it ef,FUGR as
benzyl (neth)acrylate, nonyl phenoxyethyl (neth)acrylate,

t et r ahydriofighfeuspll phoeph)acey yi adues tegdngaivdphobprbh) @acrshei e s

2- hydr oxy- 3- phenoxypropyl (neth)acryl ate,

nonyl pheretpetinrlvilerhabpdeoniwn feirldridest brathyl dtke as an

caprol actone-nodi fied tetrahydrofurfuryl (neth)acrylate,
acryloylﬁﬁﬁﬁﬁéﬁ#ﬁé?laﬁdcﬁh%hb%QéﬁﬁVﬁfG%@tﬁ?é@FyP%té$ ms@ipesl ¢t an
";}'O'rggf'n;fao?&gfﬁ%@g Sgtagggé‘g?fcu S84 ) ngude [5gber Yl (IRt agrylate,
(neth)acrxkﬁ%loxynethyl-z-nethylbicycloheptaneadanantyl - 33 -
(neth)acr&laté di cycl opentenyl (neth)acryl ate, dicycl opentanyl

(meth)acryl atﬁéaﬂﬁfagl@@agﬁeer&ﬁg%wgﬁng@t @&rj]xi R reaction

tetracycl ododecanyl (neth)acrylate, cycl ohexyl (‘neth)acryl ate.
Acryl oyl imiplel kBeonet hydener OXige-dm]i uedophasphasire @t dind
(meth)acryl ate, ethyl ene oxide-nodified al kyl ated phosphoric acid
(et h) acryldatezrpohyet herrd mpkh)iddcglay e, ackeidy, aruhgat byhyl
(rmeth)acrylate, Nvinylpyrrolidone, N-vinylcaprolactam vinyl ether
monomner s kedpae, meyhilsospeutsbdkef@os6]cycloheRrappeesebhylhacetate,
di functional _(neth)acrylate include 1, 4-butanediol di(neth)acrylate,
3- net hyl PEF1H8REEAEST OPT R IRt ) HeGnlaienone Bhk @l gicetate,

g (et 5 neopeatyto Biech LU SISy royconaone,

2-but yl - 2 negl i ) agt e glycol

di (met h) ?clrﬁ{?%b’ %%“g%%%‘?%byﬁﬁe%eh% %L%te'}ai ?%%ﬁ#g%l?ﬁ g“ryéeh?é}d

di (et h) aehyhalaretudad] ohi ObiAl ned ke naddipgefe OIS HPNE 1Qf are

et hyl ene oxi de or propylene oxide to 1 nol of neopentyl glycol,

di et hyl engedl.ycodl eIt Maachyl atequdt Pl @pyd@NeEE @y ddlkese by

di (neth)acrylate, and tripropylene glycol di(neth)acrylate. Exanples
of the aldomgdbecidgf tinethanklnd netimtaengl abepanchiletnor bor nane

di et hanol di acryl ate, norbornane di ethanol di(neth)acrylate, a

di (et h) d&P¢Hat e of a diol obtained by adding 2 nol of ethylene oxide

or propyl ene oxide_to norbornane dinethanol, - 34 - tricyclodecane
di net hanol  di {Pet¥i%crifl &€dUCE| gy El-BRELRRC UG HEAG UV-curable

di (nmet h) acryl at a_di (meth)acrylate of a_dial. obtained dding 2

ol | of | ERTEEnd bk BEESRT 1 - GRLBEE b e Sy et

di met hangl t I [ ' cryiliat.e,

pentacyc gggﬁggdg@%ﬁéﬁgﬁg%ﬂgﬁgﬁﬁﬁﬁgﬁgfﬁggggéfg%%?sénﬁf(Le)h§§Erylate

of a di ohcalhaknedabynedldi NGBl @h)et hm&@ir}? PHide s9bcREQPYLENe

oxi de to pentacycl opent adecane di net hanol, a |(nethfacrylate of a

dial obt aiehedohydagdebng, 2anmihadf reidiyhenpodyidei fabh F e LR adxiide to

pent acycl opent adecane di et hanol, di met hyl ol di cycl opent ane

di (et h) acngiratenaanoe hygkdxin morddinataondwnelopent ytadyloaded

di (nmeth)acrylate. [0067] These nonofunctional and difunctional
polymerizable unsaturated monomer (d2) to conduct



- 36 - penta(neth)acrylate, dipentaerythritol hexa(neth)acrylate, a
di- or tri(meth)acrylate of a triol obtained by adding 3 nol or nore
of ethyl ene oxide or propylene oxide to 1 nol of trimnethylol propane,
a tetra(neth)acrylate of a tetraol obtained by adding 4 nol or nore
of ethyl ene oxide or propylene oxide to 1 nol of pentaerythritol, and
pol y(net h)acryl ate of dipentaerythritol. [0069] These trifunctional

or higher functional (nmeth)acrylates are preferred since a high

el astic nodulus can be inparted to th22cured product. Anpbng these,
tris(2- acryl oyl oxyethyl) isocyanurate, tris(2-nethacryl oyl oxyethyl)

i socyanurate, trinethylol propane tri(nmeth)acrylate, pentaerythritol
tri (met h)@giailyiedizpentaer i rd:d@lp1kebirat ABt B Befied dfedbion method

di pentaerythritol penta(neth)acrylate, dipentaerythritol

hexa( et h)gcrad atieh thie(nethyactyt atmdiciagt rthel pobyaenetby, addi ng 3
to 6 nol of ethylene oxide to 1 nol of trinethylol propane, and

t et r a( metawtderdy kgt @#hdfhathet radl cabtzinew iy abddi ngs#temagedol of
ethyl ene oxide to 1 nol of pentaerythritol are artlcularly preferred
since a peadmay 92y hﬁ@hnél%\sw%cwﬁtﬁuﬁxw@a@nﬁg G%Wté%llafftaé}d

curing. [007 a conbi nation of, t (et h)acr te
monormer %gqﬁﬁ%ﬁh)§8P§Pﬁfer% }%ﬁﬁﬁﬁ°%¥y%ﬂ¥§8gg?eF8??% exanpl e,

. 37 - ble f
oo as ooeridT At BEYVREE AAY |00 T S URRIT AL 2 BUAED € ot
bi sphenol ; A- m%repomé :T%A%@Wh@t ré&fBEQBﬂ;ZE&&lY«:t%J%C%%”

bet ween (net acrylic ac a rea t|on product of bisphenol A and
epi chl or gdydidribe @:bbaphesohi S-syPRMAPEHE GMehR) ACt ¥had o SYAudiasi zed
by a reaction between (neth)acrylic acid and a reaction product of

bi sphenolmsy ard wepidchlifonebyed i n Exdinppbenof Eht ypeyapioxysolvent,
(meth)acryl ate synthesi zed by a reaction between (neth)acrylic acid
and a reactdiomlpredyuerbtabiephienolidtand aepi chkdonohyansfer awkrphenol
novol ac-type epoxy (neth)acryl ate synthesized by a reaction between
(meth) adifiAl Caacike #889a2FaEhs ot Gdudthose pRefoln vt nghdhe
epi chl or oh dr|n Tg?se bi sphenol -type epoxy (neth)acryl ates can
inpart a QQ ¢ nodul us and a high hardness to the resulting
cured pro Anong these, bisphenol A-type epoxy (neth)acrylate is
pr ef er abl uséd [ 0071] Ur et hane (nmeth)acryl ates are al so
preferred. A whethapg {I&] *Bﬁ%éxat@qub%@sga}éwws GORRwad -havi ng

two or nore isocyanate groups in a nolecule, a conmpound having a
hydr oxyl greaireandiactiethyacsyt oMl Hneinge aEd8a0coap®LeEh hand nghriano

or nore hydroxyl groups in a nolecule is preferably used as the

ur et hane gxrestereddyyiat e. rénge et Hahe) (Oretch 2aO0yYl atedebe aniree By GPC

reacting a conpound having a - 38 -
measurement. The polymer (P2) preferably has a weight-
average molecular weight in a range of 1,200 to 6,000 and
more preferably in a range of 1,500 to 5,000. When the
average molecular weights of the polymer (P2) are within
these ranges, crosslinking and insolubilization during
polymerization can be prevented.
[0046]

A desired fluorine-containing UV-curable resin (2) is

obtained by causing the polymer (P2} obtained as such to



hydr oxyl group and a (neth)acryloyl group with a conpound having two
or nore isocyanate groups in a nolecule is also preferred. [0072]

O her oligonmers nmay al so be used. For exanpl e, polyester
(meth)acryl ate, polyether (neth)acrylate, and the |like nmay be used in
conbi nation. [0073] (Polynerization initiator) I f needed, a

phot opol yneri zation initiator may be used in the Uv-curable resin
conposition of the present invention. Any of known

phot opol yneri zation initiators can be2dsed. A photopol yneri zati on
initiator of a nolecule cleaving type or a hydrogen abstraction type
is preferred as the photopol ynerization initiator used in the present

invention..JQ074ky 5 coﬁﬁé&ﬁﬁeﬁd{f)tl RRQLgPgl yneri zation initiator

i ncl ude nol ecul e-cl eavi ng-type phot opol ynerization initiators such as
benzoi n ialuipp-retBebal 2y etk eldndhioxant RAGeng2-at both ends,

i sopropyl t hi oxant hone, benzil, l-hydroxycyclohexyi phenyl ket one,
benzoi n etundtienber grxbapzy(R2) neddutiwketal th2- functional group (R1)
hydr oxy- 2- met hyl - | - phenyl propan-1-on, 1-(4-isopropyl phenyl)-

2- hydr oxyrzt @echybprogandd) dmandy 2 Metiegiohaldgroup (R2) reactive
nethylthiopheny%)-z-nnrpholinopro an-1-on, 2-hydroxy-1-{4-

[ 4- ( 2- hy droXpe2 FRBERY PO 0BT OHY iR e i p- BHefyIablegtgur. - 39 -
propan-|-gn, _1-[4-(2-hydroxyet hoxy) - phenyl ] 2- hydr oxy- 2-
nethyl-l-@ﬂ%ﬂ n-1-on, lrgacure 754 produced by C ba Japan, and
ESACURE KI P 1370 oduced by Ni_hon, Si ber ner K., .and

hydr ogen- abst j?léﬁﬁq%nﬁﬁ/spé’% Coetsopoltgﬁewgblg?%n(]%%ﬁi tniazi’t g)res rgﬁgﬁegs

benzophe . +4=p z n i h D
bepzophenans, chupboRybRGa:aphNCS ol SORDLHghoREDR e Bipouna

phot opol yimni zat v9hei Betial ornpr ebebabhy d@es) nola aPoLBmbbend
wavel ength of the light used in witing and reading information on an
optical if30r nayi ba resotak ngi thedihempodgaier FQP2 px&imlletarfeously.
phot opol yneri zation initiator that has | ow optical absorption at and
near 400 @484 preferably used when a blue laser disc is used. [0076]

(Addi tives) Optional conponents added to the UV-curable resin
conposi tion aFe® &Pyl Sfs thehesactanebuycePvat neuPari§és tRathdo

t i ir.th f t f.th t i tion. EX I f
ensi 1] &P WBR=L K7 bHeRapat T TaeToR SHAPt PAt Be | ORI (a1
trimethyl am | di h |_am triet 1
"L TYSA R BERNLod B MO AT B! ELE! DARGLAR Youe )
p- di et h)é'r%&a?@@@?é@? Cad Ph MU WRENZYEANEDE) s W enhance the

4, 4" -bi s(di et hyl am no) benzophenone. An am ne that does not cause
addi ti on effgagtc0BfWERE phesdotiop@ntaehi. zabh aiReUAd, CaRe benbtt her

used in - 40 - conbination. Preferably, these additives are sel ected
so that tofetbel ubatiiye i furdiel didic grralole (Re$i Hn cidmpasi ltviray 1(P2hi gk
and the UV perneability is not inhibited.

preferably in a range of 100 to 200 g/eg. since the

functional group concentration is increased and alkali

resistance is enhanced. The reaction 1is preferably

conducted so that the ratio of the functional group (R2) in

the compound (dl') is 0.05 to 0.20 mol per mole of the

reactive functional group (R1) and that the ratic of the

functional group (RZ) in the compound (d3) is 0.80 to 0.95

mol per mole of the reactive functional group (R1l).



[ 0077] An i norgani c conponent such as silica particles and the

| i ke may be contained in order to increase the hardness of the cured
product. A solvent for dispersing the inorganic particles is not
necessarily used. Preferably, no inorganic particles are contained to
avoi d problens such as |ight scattering at inorganic particles.

[ 0078] The UV-curabl e conposition for optical discs according to
the present invention containing the fluorine-containing UV-curable
resin described above is suitable for24ise in the outernost |ayer of
an optical disc and is particularly suitable for use in the outernost
| ayer of 370 to 430 nm blue | aser optical discs. [0079] The

W- cur abl ggesi n conposition for optical discs according to the
present invention nay contain the (nmeth)acrylate oligonmer and/or the
(et h) acryl at exapbaerofiasey ifiedtdbowe depepnd(R@) ainh the confpogutat i on
of the optical discs. For exanple, when the conposition is used in a
t hi n har ddldat inayediognst pblyi{pgrfnecond grneste ledayer) othannopaivtads,
disc, the B-type viscosity of the UV-curable - 41 - conposition for
the opti &l bditdcends, pFererdmnal ajustsedR2n gepahyee ofo 2tq o 150
nPa-s at 25C. Wen the, viscosity is _in this range, .a thin hard coat

| ayer haiSi§td VenfERABSSBY %‘Bilﬁ Flo DG LEAECANDBRE PHF heth 4P 1t 7

out er nost. | ayer application using a_spin.coater, or the |ike.
Coos0] - a8 B patt e S RS gl gl Fre

el astic o] e - : £.4dm 5Cni e [g! nge
of 1000 F%g%%%%,N&gégng*%;f%g{%%giiﬁﬂﬁg?U%nqgi?agéeégﬁfﬁ%ﬁ%#%(§¥dﬁﬁ,
3000MPa. " tierrubke 18hast fson®dtR s wfy e aguh 8dcihhaéd S%zfcﬁaﬁ.h! ®hEAange,
scratching and cracking of the cure&rflln1can be satistactorily
suppr essefhe [fAB8thonal gddwep RIOUriablae deopeahbtengfeup optiecal di scs
according to the present invention preferably contains a
trifunctifowationahi ghevpf (R iraialby retfiyPaorylageovihen Wasedtha a hard
coat | ayer. Incorgoration of bi sphenol -type epoxy acryl ate and/ or

ur et hane fa@afignali grarR o (Pllefiet rdd REFYWIERVPr | FlumcEinsaional
(meth)acryl ate and a nmonof unctional. and/ or difuncti onal ,

(et h) aciicaee 78 Bedabs rt CHBTHat: o ouene Wahidise Fpcadpnal

nodul us, adhesi es o] bs e b the vis ity
during aﬁ%FFlaﬁ¥§2,§§t%.?£%§ﬁé eg%%ﬁ#gf%@Fo??ﬁ§gg§€%%t%é?uﬁTé§E
respecti v .CoRt gt SpBRY Peo@dequatel y adj usted depending on the
characteri stics required. Preferably, 30% by nass or |ess, nore
preferablppos0142 - 1 to 30% by mass, and nost preferably 5 to 15% by
mass of epoxy (neth)acrylate and/or urethane acrylate is used in the
WV- cur abl e r eskamcbapaosi tihen.cotfrenndpdry ' [ netd)aty \dateeunsiscont ai ned
in this range, high hardness can be inparted to the resulting cured
product , nerepestedi by durieigizidplicaniles dan-betadéyuat dgdlow, and

controlled, and skew can be effectively reduced. Wen urethane
acryl at e t'¢ COAPIFAEd FRPTTLGethdy Torawierl Aty tare bt iiharted to

the cured fjl nd.skew can be effect.ively reduced. The trifunctional
(ot ) acPyekEdeAo Rt b oo LTy o SR bnee by et i &

pr ef er abl %, by The, ggggf Lopnal; . ifu i ona
(neth)acpéﬁéggkggégg%tafgg%%gyéra Y .t#ggégggbélgéééy%ﬂéF%ﬁi%ﬁa

pref er ablky +10 i ¢,40% BY= oxy NeedAtd AR the vIRPAenb® epoxy resin.
tri-functional (meth)acrylates needs to be adjusted according to the
type of thee(Bkl) acpybrete usethcHHoe\ter, swhabtads Ustamnildes vEade
within the above-descri bed ranges, the viscosity during application
and t he crgsslenksdensdly (wdtEuoead kydrnbeebtllpustetzim. prabegr ed
ranges, high hardness can be inparted to the cured product, and skew
of the cithedepr souediEaed beomriukd repgegepted by THierumtwialabl e resin

conposition for optical discs according to the present. invention is
formulae dl'-1 to dl'—-6 are preferred. n particular, when



- 43 - outernost |ayer and that does not have a hard coat |ayer. Wen
the conposition is used in the optical disc having a
light-transmtting |ayer as the outernost |ayer, the B-type viscosity
of the UV-curable resin conposition for optical discs is preferably
500 to 3000 nPa.s and nore preferably 800 to 2000 nPa-s at 25C. Wen
the viscosity is in this range, a thick light-transmtting |ayer
havi ng a thickness of about 70 to 110 pm can be forned as the
outernost | ayer by application using & spin coater or the |ike.

[ 0083] When the conposition is used in a light-transmtting

| ayer, the elastic nodulus of the UV-cured filmat 25C is preferably
in a ranggofr R ibaa208PomFa@ind r r I 0
to 1500 nPa. Wen Fhe e?agggc nDduFﬁéﬁbﬁsgﬁgégakgdég?ﬂ%1ggqﬁﬁ&%ﬁ%g
range, scf{atghiragrasdnskevbpfsthetairad foirkwim gani be1 sad ilachorld ¥
suppressed. [0084] [Optical disc] An optical disc according to

t he presemiton mhentriierpases ¢hehddlr awaattlioicognposht tisn fundtienal
outernost | ayer and thus high anti-fingerprint property and

fi nger prigious g&loff property can be achi eved. An exanpl e
conflguratlon of the optical disc according to the present invention
is a strdd%d that has a hard coat | ayer as the outernost |ayer or a
structure géha % s no hard coat layer instead of a - 44 -

light-tra g layer as the outernost layer. In the present
|nvemncwHOaEH@ﬁHRRE—@chOHBy have aay-tone of these structures. In
any structure, when a cured filmfornmed of the UV-curable conposition
descri bed abqve is used as the outernost |ayer, |ight can be
transmtted tlsfa orily, a high stain-proof properties and

cont am ngyg fopyoperty are eyhbbited, and a stable

st ai n- pr oof propertles can be exhibited even after el apse of a |l ong
period of time or when left in a high-tenperature high-humdity
environment. Thus, scattering of light rarely occurs at a surface of

the opti _di f t dnventian and information can be
satisfacﬁ%biﬁ%aﬁggdphﬁg-géﬁgﬁgbdiﬁjth 1$ght [ 0085] An optica
disc having a light-transmtting | ayer as the outernost |ayer is
preferably agp optical disc prgpared by sequentially stacking at |east
alight-refl dcting laye W nformation recording |ayer, and a

l'i ght - trd‘ﬂ@ﬁﬁT@h\g’?ﬁé’éT%“aC?%%t rad®4in that order and used to
read and wite information with a blue | aser beamthrough the
light-transmitting |ayer. An optical disc having a hard coat |ayer as
the outernost |ayer is preferably an optical disc prepared by
sequent i DCN—PFREINGOat | east a |igha#rsefl ecting | ayer, an
information recording layer, and a light-transmtting |ayer on a
substrate in that order with a hard coat |ayer constituting the
outernost |ayer, and used - 45 - to read and wite information with
a blue | - AL qut y 0086 The
Iight-trgﬁ% ttlﬁzglayer 5fbpﬁ |calcgfégiﬁ¥ﬁ?he %resent i nvention
preferably highly efficiently transnlts a bl ue | aser beam havi ng an
OSCI||atw%6 ggvelength of 370 to 430 nm and preferably has a
transnlttance of 85% or higher and nore preferably 90% or higher for

405 nm light fte addtdeesas9f w108 P eh P98 )ocess may be the same

as the compound (d3) used in production of the fluorine-
containing UV-curdble resin (1} described above.
[0053]

The reaction of the polymer (P2), the compound (dl'},



The thickness of the light-transmitting |ayer of the optical disc of
the present invention is preferably 70 to 110 pm The thickness of
the light-transmtting layer is typically set at about 100 pm
However, since thickness significantly affects the opti cal
transmttance and read/ wite operation of signals, the thickness
needs to be sufficiently controlled. [0088] The el astic nodul us
of the light-transmtting |ayer at 25C is preferably in a range of
100 to 2000 MPa and nore preferably-iBA6éa-range of 200 to 1500MPa.
When the el astic nodulus of the cured filmis in this range,
prevention of scratching and reduction of skew of the cured filmcan
be nore easd|dhd e¥mpzedd [(88%hay-bédbconductedTBby ke8Btingf et {1

| ayer may be any layer that can reflect the | aser beamand form an
opti cal disith dthemMvomiponadondihy Ahckt eadi nihetamibe pref osmeslund-or
exanple, a metal such as gold, copper, or alum num an alloy thereof,
and an i ntdYaniy gempesand Shehpasymes i Gh cdfhbghasedmpanphgl(diese,
silver or_an alloy mainly conposed of silver is preferred since the
refl ect an%brsrforaﬁ%éhlepgﬁﬁtat ggﬁdcﬁé%ﬁu%bo(dﬂrm )irs OFi §H. TTREC 1Y cKifess

A i Sk- sHADREG 100 aP LFBoH o SUBBRT G G ‘@ gbheaS TRe R BnEt Pat o
and pol yoarhanane s a0r eLer ablyused asuhe 5ssi foodhel, (e AptLegl

disc is a rea&: r ecor i hf of mat 1 on are orned

in a surfageof 4 %u%‘ﬂ@i%\hééfeeﬂé@ I LYy tczﬂfethh'z:z%t mé‘é‘ﬁ!a&Qtaé}QerlcﬁMﬂ

is stacked.” [ 0091] en a hard coat” layer is fornmed on the

optical disahd hgpkehbgknrssrohct hendmrghipat inayevebisipreherably 1 to
10 gm and nore preferably 2 to 5 gm Wen the thickness is 2 to 5 pm
t he anmounteaftisicew can be reduced. [0092] The hard coat | ayer
preferably has a high hardness to reduce scratching. The hardness is
preferabl V0G4 or nore and nore preferably 4H or nore in terns of
surface pencil hardness. - 47 - [0093 The el astic nodul us of

the hard coat FPAy8FraBploshan ns é’rfab'%“? fRNgt ek SO0 o 18000
MP d f f. 150 300 th
elgs??c Tl égngag&%%n?ﬂgnE?nggnﬁgﬁéglqmﬁ%ﬁ“?hgkgfaé?l nE?mdﬁlus i's

| ow, the $yseft,a y@g? gh, the
film becoérredggb@?itcﬁiag ng%h |129Crilot \f%%ugbl %%B[ 88%2?%(% iélatr}{the case
of a witahle a@ﬁtt'eC%E:OQ%bsér fAReh bR B 11O rf%ﬁ@ﬁ:%ﬂgl'?ﬁ’&ﬁ pl &1) in
provi ded betvween a light-reflecting | ayer and a |ight ransnlttlng

| ayer. ThehdVoytrakl epepnpasi thenfdrost iaptalcalrodps¢r2pceHrehaig to the
present invention rarely causes recording errors during optical
recor di ngcahpeuwrd riddlicéd driopiieexgl zzrayernghéhegrehge Ssicdn as t hat
constituting fln%Frprlnt has adhered. Thus, the conposition is
sui t abl e ¥BCHEHE ﬁngéoﬂprt@ @??RP@uﬁhﬂﬁﬂuﬁﬁﬁs@'m¢ﬁEO¥ﬁP%@%%&4on

recordin I er ,of a %e y tical dis e any Iayer t hat
allows r uérﬁ‘ﬁm\?m?r Tgl%?‘g‘fjrm‘l[ |“t§’r1fhé(ﬁr ﬁé??beoﬁ B ]?,ené‘r?ge
recor di ”gc P aymer 12 %bé@ 1 JRODELIC L8CQr difde L Ve, QL1 R Arganic
dye recor yer ]
dlbutyl tin diacetate, tin cctylate, zinc octylate, or the
like as a urethanation catalyst where the reaction is
performed at 40 to 120°C and particularly 60 to 90°C is
preferted.
[0055]

When one of the functional group (R1}) in the polymer



When the information recording |ayer is a phase change recording

| ayer, the information recording |layer is usually constituted by a
dielectric layer and a phase change film The dielectric layer is
required to exhibit a function of - 48 - reducing heat generated in
t he phase change | ayer and a function of adjusting the reflectance of
t he disc, and has a m xed conposition containing ZnS and Si 02. The
phase change fil mgenerates different reflectances in an anorphous
state and a crystalline state due te 2he- phase of the film being
changed. A Ge-Sb-Te based, Sb-Te based, or Ag-In-Sb-Te based all oy
can be used in the phase change film [0096] The optical disc of
the prese ZU'QM@@E%@”fHHMtiQﬁ&PQﬁthp(@@)”@hetthQBﬁﬁgﬁﬂH'&qurQ%ng
regions. For exanple, in the case of a read-only optical disc, a
first |ightearefdxgat gRgupayes ansl &ddr St bngBboky agssihp tdNGHeay ehear €
stacked on a substrate having pits, and a second li1ght-reflecting

| ayer ancfa tecdndckighéitgamgm (Ri)nd.nl ayer popaymbe B2 nechdrthiehe
first light-transmtting | ayer or another |layer formed on the first

| i ght -t r didtticeAg Bagep. (RA) suchihe cegeoupidt $dat elalaocdmormyd in the
first light-transmtting |ayer or the layer formed on the first
Iight-tréﬁ%ﬂﬁt@?ﬁgtpéyéghe¥nl§H€16§§§ybﬂr8uPeaH/%?F¥%idﬁﬁﬁb&ﬁeéi§6,
an information recording layer, a light-reflectin ayer, .and a

T ght - 1 TR FRE Py el aFatkindheg YA shobr At el e idangnoL

| i ght-ref i.ng.havyer, S gag i.nf.qr.nat i. 0N - di Ver,,: d a
second Ifg 55¥1g%§%i§%i%ge|§§ r%%%%%& u?gﬁéé§?§%ﬁ%395%qfﬁgla§§
l'ight - trapsiFet tshed hayeritonpPtaliha dovbbecik-RE Py NBhh Y U G BY

| ayer structure, or layers - 49 - nmay be further stacked to obtain a
st ruct ur eedtaume@hi/iir e@men i 6 hlidielarati @B rteeoy dhingspraes Suchhan
plural |ayers are stacked, the total thickness of the respective

| ayer s nayilpéeadilusphedpiindi i thestrramgeyvobhbbpbtness siegcrasbed above.
[ 0097] The optical disc of the present invention may be a

r ead- onl yeedirgdusy Lr BhasmReR BirY| gelorAdeea@rohhy Hike amribe produced
by formng pits, which forman information recording |ayer, during

i nj ect i of WEIdTG26FOR €7 Tt HeSien SoEbEPREHEON {17 i g med at
light-ref]ecting.b the i.nf - ng | v
0 Pcur abl®d S6inpag: B Bheciet e Ty by Set TRE Pl 8o e Cont no-

or the 'H%%Sﬁﬁnq curing the conmposition by W irradiation to forma
light-transmitting |layer. Aread/wite disc can be produced by
formng a |ight-teddechd et ilRer afNade s €81l FFgdrBH BAVRSEr ALG. be
formng an information recording |ayer such as a phase change film or
an opti calsemagnetampYecardithg bicheniappd ywag thedNncihabhethod
conposition to the light-reflecting | ayer by spin coating or the

i ke, andncdmudegkehenesnposidion anide¥,i spadoatien, tetfarsm and
light-transmtting |ayer. [0098] . When t he UV-curabl e conposition
appl i ed tyogrearbghe- r ddrsceirsgifagetlys ey "efhivtr g8hEti on, for
exanpl e, .a continuoES irr diatLgQ net hod that uses a netal _ halide

lanp, - X§¢°N€a RFGRYPr L8RP Y efTBP £RF G FREOPFReSHRY L bRCetate,
perforne r.a_flash exposure nethod described i P 5904795 may be
Por f or et Lo “FF 2R oo e T A gd e PR ol T Piar Ateca ear ) ng
can be_conduehod :BLABMYE! [ Giat 1kodk 8098, w-metMidyadhatioon, is
preferably pon?rppfe%kso 'thal_t t llFfaaglﬁat%bn d%%tﬁg’sg%.% to 1’
Jicn2. Themkkhadbal E6R1 @Os ez Har @ theef eaabkypLoPpl t-Ha 8 J/ cn and
nost preferably 0.05

tetrahydrofuran, dioxane, toluene, xylene, and the like are

used. Selection may be adequately made from these by

considering the boiling point and compatibility.



to 0.6 J/cnR. The UV-curable resin conmposition used in the optical

di sc of the present invention is sufficiently cured even when the
irradiation dose is |ow, does not cause tucking in surfaces and edge
surfaces of the optical disc, and does not cause skew and defornation
of the optical disc. [0100] [Enbodi nents] Descri bed bel ow are
exanpl es of specific structures of a single-layer optical disc and a
doubl e-l ayer optical disc which exenplify the optical disc of the
present invention. [0101] A singkeé-tayer optical disc which is a
preferred enbodi nent of the optical disc of the present invention
has, for exanple, a structure in which a light-reflecting |layer 2 and
alight-treeem tting |ayer 3 are stacked on a substrate 1 and
information is recorded and read with a blue |aser beamincident from
the |ight-tramse flingihayeonsadenqadv-curdbleshewini sudh gas khel n the
drawi ngs, corrugated portions schematically represent recording
tracks (gfbovege-crmgaingho- VVarsnikie pdiayeil)3oirsthel fyeprine-
constituted by a | am nate containing a cured product of the

UV- cur abl @6higudia Vyrcfrabhe present?’i mMr&feirehlanBahad A PfEkness

in arange of 100 10 The thjckness of the substrat IS 0 1.1
i and- P8 TA TERPERLEFNGS P i P tihich TP Bompodel b Lridis or
the Iike. i.n_Ei , | e .of .a ructure.j ing a
har d coafﬂﬁgfgg&%%g§i egggﬁgtﬂgﬂgggégPJgggﬁfbég&%tg&c UF%Q§%Légso
preferredy ddhl@d 100, 008NzBX2HDLE ©fefRiAlCHEEd seRRRAL PR e Mg

mul tilayer optical disc is a double-layer optical disc structure in
whi ch a lhghiculefd eetighg |(ExMerid @anckyd icghtl-, Goansel 55 00g d@yer 6 are
stacked on a substrate 1, a light-reflecting |layer 2 and a

| i ght -t r ansingiitt-Havg thapgemo3ean basteeiadd ow)hénl eghtngeansnd 130hgo

| ayer 6, and information is recorded and read with a blue | aser beam
i nci dent $¢dHG&-heThe ghes iah Imviichgveaypee- Bodedel answashgws itm Fig. 3.
The Iight-transnittin% | ayer 3 and the light-transmtting | ayer 6 are
| ayers corffoSed3dPeOVAERr BRRECEDMP OBt eYAdel BEEt UBRREH? t he
light-transm.t.ting |layer 3 and the light-transmtting, |ayer S
conposed BT AT UG Ear SbPEoRBIBbeT (T brhsr TRE P ERTCP VAN B The
total thigkn f..the lsght 1.t 14 Laye :
light-tr ansm%ts'Lt%l (ri}geslﬁalygb%gi giél?f%rzg%&%ér}qgkr%énggggﬁﬁgo%b% %ar?{ln%g

t hi cknesshiofh i e3ubshyabeoge 6y aMItbel chtamand the |ight-reflecting
filmis a thin filmconposed of silver or the like. [0103] In a
doubl e | ayrsegpti cal disc having this structure, recording tracks
(grooves) are also fornmed in a surface of the light-transmtting

| ayer 6. ThusThehsunbghtaverayesmaleicngalrayeigbt miynheavel aheul ti | ayer
structure obtained by stacking a layer of a cured filmof a

UV- cur abl&icpedreereR saleapler rerigior it PeeoPELREtYFeR&ks on a

| ayer of a cured filmof UV- cur abl e, conposi ti on havi ng _hi gh
ad%esiveﬁﬁ%?ya$ﬁp§ thF?FZQ%?e%dF?é§¥:&F%%uﬁﬁ?eﬁfsoiﬁﬁ%%ﬁﬁéga hard
coat |ayef. as,! %%&“ESEH?%{LO@Y&%; &5 S n Fig. 4. [0104] A
met hod for produci ng an optical disc showi in Fig. 1 will now be

descri bedigpe meakhbkehen® SURSIEALSsL having guide grooves, which are
call ed recording tracks (grooves), for tracking a | aser beamis
prepared by i ppgsti&mem®| s 1olerd :poky.capbonatecT estdhucEienhya
light-reflecting layer 2 is formed on a recordi ngtrack-si de surface
of the sulistoHatCerpolygtsputter-depositing or vapor-depositing a silver
alloy or the like. After a light-transmtting |ayer conposed of a
OV-"cur abl@lgompoSiairdncpsufunr HR-dH' t tfe 0 inghtl- Pef kett¢my pznderced, t he

by TOSOH Corporation

+ "TSK-GEL GMHHR" (7.8 mm I.D. x 30 cm) produced by TOSOH



UV-curabl e conposition of the present invention is applied - 53 -
and irradiated with UV fromone or both sides of the disc to cure the
WV-curabl e conposition and forma light-transmtting |layer 3. As a

result, an optical disc shown in Fig. 1 is produced. [0105] A
met hod for producing an optical disc shown in Fig. 3 will now be
descri bed. First, a substrate 1 having guide grooves, which are

call ed recording tracks (grooves), for tracking a |aser beamis
prepared by injection nolding of a-paycarbonate resin. Then a
light-reflecting layer 6 is formed on a recordi ngtrack-si de surface
of the substrate 1 by sputter-depositing or vapor-depositing a silver
al | oy OL6kE§OE%%§0n[0106] Alight-transmtting |layer 5 conposed
of the -curabl'e conmposition of the present invention or any other
UV- cur ablie »g@aRpesit b@iuks {Orgmesh tther.eanszo iy nk-ddlePECe880r
recording tracks (grooves) are transferred onto the surface by using
a nold. Thhepstepieh transferring the recording tracks (grooves) is as
follows. A UV-curable conposition is applied to the light-reflecting
| ayer 6 on"TRE-SEbsEYRER" 1(7.8 mul d .Dor xf 80 nem)y wmwobraidngpyt FASRE
(grooves) is bonded to the applied UV-curable conposition. U is
appl i ed GogRrsaELIBE bot h sides of the bonded disc to cure the
W-curabl e conpgsition. Then the nold is_separated and a light- - 54
~refl oot AGORGER GHHRT of frdti Tah Tt e FedBr el nRAdMAEY §¥oBVE i de
surface of the light-transmtting |ayer 5 by sputter-depositing or
vapor - de SEPPFﬁElgnsilver alloy or the Iike. A UV-curable conposition
is appli e Li.ght rrefdesidohg :
irradiat?%ﬁgggg?ér%$%&lfg f{traﬁg %??ﬁge$é§gghgﬂﬁﬁglg%fggﬁPF?sén
optical @khgcyshown in Fig. 3 is produced. An optical disc having a
light-reflecting | ayer constituted by a phase change recording | ayer
can be ppaducpdotass ey samaparBOrer moBXAVPLES /04014 4.10" Phedpeesgent
invention will now be described in further detail by using Exanpl es
bel ow. HbweTeBOHt Berprmsieintn i nvention is not limted to Exanpl es

bel ow. [0108] (Synthetic Exanple 1) Into a glass flask equi pped
with a strRpBFESMant HetHfbetdS: &048BPi hgMRREtuihd D droppErlopony
parts by ss of a perfl uoropol yether conpound. havj ng hydroxyl groups
at both éggé’e?*ébrié%‘g?ﬁ}@ﬁy “%@Pwlfgot“xl:?f?gbe]ro%,my@llg‘arts by mass of
di i sopropyl [ sol vent . b) ss of p-~nmet hoxyphenol
as a poI%ﬁ%P?ég.icﬁ?ﬁéﬁﬁ%ﬁ%é%%,pgngggygg%%$t%3%%?%%ﬁ¥$ 0 lFFPE?ﬁylanine

as_a neulpabhzer WL Qud&fl.-acdlirdihg9r¥asLS AL S8 dl AN r3hha$t beamand
2.7 parts by mass of acrylic acid chloride was added dropw se over 1
hour "GPC-8020 model II, version 4.10".

[0059]

(Polystyrenes used)

"A-500" produced by TOSOE Corporation

"A-1000" produced by TOSOH Corporation

"A-2500" produced by TOSQH Cerporation

"A-5000" produced by TOSOH Corporation

"F-1" produced by TOSOH Corporation

"FP-2" produced by TOSOH Corporation

"F-4" produced by TOSOH Corporation



- 55 - while maintaining the interior of the flask at 10C. After
dropwi se addition, the resulting m xture was stirred for 1 hour at
10C, heated and stirred for 1 hour at 30C, and heated and stirred for
10 hours at 50C to induce reaction. Gas chronat ography neasurenent
confirmed di sappearance of acrylic acid chloride. After 40 parts by
mass of diisopropyl ether was added as a solvent, 80 parts by mass of
i on exchange water was added and the resulting m xture was stirred,
was |eft to stand, and had a water tay@r-renoved therefrom This
washi ng process was repeated three tines. Then 0.02 parts by nass of
p- met hoxyphenol was added as a polynerization inhibitor and 8 parts
by nmass ofpmmgnesiui-sdl Hat eoyms @gdded-asoa dehydrating agent. The
resulting mxture was left to stand for 1 day to conpletely renove
wat er, and-{dren prbeiudely By atd o agerdosasosepar ated by filtration.
[0109] [Chem 7] HO CH2-+X-0)-X-CH2-0H(X-1) (in fornmula, X represents
a perf | uorrs"hyplredecgrobp FOSOR Guerddasdriost hyl ene group, an aver age
of seven perfluloronethylene roups and an average of eight
perfluordé%ﬁ%Tbﬁ@ﬁ@ﬂGQQSbﬁrEogﬁégégﬁPQQ@ﬁioﬁolecule, and the average
nunber of fluorine atong is 46. The nunber-average - 56 - nol ecul ar
wei ght detferfitne®rB¢repd P 10%gH Goyreradion Next, the solvent was
distilled, a .under .a _redyced pressur.e ohtain, a
represenggﬁﬁgé‘sgrgcpupﬁsto?ﬁ% a (% -5fl%%Sﬁgbo§ﬁtf6§§§%g%ﬁﬁﬁ§n 8] 0
1] O 0nCHE BX) e Xe MR fodarCE iR o te D) 6o ydyor mil a, X
represents a perfluoronmethylene group and a per? uor oet'hyl ene group,
an aver aggoypseven perflul oronethyl ene groups and an average of

ei ght perfluoroethylene groups are present in a nolecule, and the
aver age nunberhef fitodtheeatadron®ntend6ih fB&12luorine-damitaiadayher

gl ass flask equipped with a stirrer, a thernoneter, a cooling duct,
and a dr éppenra3de0rpainsibyprabzrafldrhy resabue§l 2 ket oifes & a
solvent was fed and the tenperature was raised to 105C in a nitrogen
st ream udeS G FeRg. PTRERTHAt el Hriopiiind§ §81 at £8ndS% Nafd3ps 21. 5

parts by mass of .the nononer (dl-1-1) obtained.as above, ,41.3 parts
by mass &ft -ﬁ}ﬁﬂ&i?é?ﬁglpﬁﬁﬁéﬁﬁﬁ%ﬁzﬁ%ﬁ %%gﬁFﬁdng?% mass of an

B R
resin is in this range.
[0061}
The UV-curable group content in the fluorine-containing
UV-curable resin is preferably in a range of 200 to 900 g/eq.
and more preferably 200 to 600 g/eq. in terms of UV-curable
group equivalence. When the UV-curable group content in the
fluorine-containing UV-curable resin is in this range, the
cured coating film exhibits high stain-proof properties and
fingerprint wipe-off property.
T [0062]

The fluorine-containing UV-curable resin content

relative to the total amount of the UV-curable compound for



- 57 - polynerization initiator and 126.0 parts by mass of nethyl

i sobutyl ketone as a solvent, were set in separate droppers, and

si mul taneously added to the flask dropwi se over 2 hours while

mai ntaining the interior of the flask at 105C. After the dropw se
addition, stirring was conducted for 10 hours at 105C and the sol vent
was distilled away under a reduced pressure to obtain a polyner
(P1-1). [0113] To the polyner (Pl-1) obtained as above, 74.7
parts by nmass of nethyl ethyl ketone zs -a solvent, 0.1 parts by nass
of p-nethoxyphenol as a polymnerization inhibitor, and 0.06 parts by
wei ght of dibutyl tin dilaurate as a urethanation catalyst were fed,

stirring tapt i ! I a 4. r 5
2-acry|oﬁ*@%ﬁ%&héﬁgggogigﬁg é£ﬁ%%&§§§23 3?8%%&g%“%?%ﬁ“gxﬁgﬁﬁﬁﬁﬁ%Fe
mai nt ai Nizg Ackenpes b psier Pfi PAC ratldeebrt o1 dEOPyd S8, agdid | ofie t he
resulting mxture was stirred for 1 hour at 60C and 'heated and
stirred flAliok@nBoubstainBOEC I W-duldHae eachi €an &:thipect rum

measur enent confirned di sappearance of isocyanate groups. The

resul ti ngatisttaceowass thintmbod tdropetriybseahy| £ kejeorperias wvipel-véft
and filtered to renmove insoluble matter in the solution. As a result,
a met hyl pacRgktietnAelaobakloh CCOWEALRIiAGL209V DY wheys geintgined in
fluorine-containing U/-curable resin (1) having a pol yneri zabl e group
was obt ai*HER. STR&L ndPR&TSr wei ght of the fluorine-contai ning
UV-curablﬁokgﬁin (1) was neasured by - 58 - GPC (polystyrene
equivale& ecul ar wei ght). The nunber-average nol ecul ar wei ght was
2,400, the wej - av. I wei ght was 7,100, and the naxi num
nol ecul ar meié%@gﬁgs E%gﬁﬁggéﬁ%%gﬁ?fuorine content in the

f1 uori ne- cont gk figngs INsCUr R oL 88k Ab{d) cisouktlolRamass+gad the

UV- cur abl e group equi val ent was 339 g/eq. [0114] (Synthetic Exanple
2) pratend ghesstidasincqitdeppadivnthtepss i ¢f eshotmtchenpbaeter, a
cooling duct, and a dropper, 68.3 parts by nmass of nethyl isobutyl

ket one ascapsvhiensusiasasd ethsitdhielied: enpeeater ecyes raary8dtypel05C in

a nitrogen streamunder stirring. Then three dropping sol utions,
nanel y, GbéslpaﬁrEYQ@rrﬁﬁﬁ;Qﬂoﬁﬂﬂ§Yﬁﬁn6ﬁﬁP0%@qSi-ﬁ&eéb?B?nEHO?QF

Synthetic Exanple 1, 36,0 parts hy mass Qf 2-hydroxyethyl )
met hacr _yFHFé]Pl oL p‘a$ oY l}r‘/haés 8F8aﬁ°%i]t%%%%rofsﬁinuf°?6hcal
contal N 0010, DAY Lo B8RS Bl BULMLBSLAKYS Zraling hxaneal £.88 @

radi cal 6%Fyner|zat|on i i {for+ang 1 Y ass e

| SObULY! pKCLOAR: A0r o AP Har RIS SEL 2L SORANALR, II0PREL $onB0Y
si mul t aneously added to the flask dropw se over 2 hours while

mai nt ai nipgthBeshwserdd «f Hhedhkbask @tsdO5Gy Aflwind hepdhiepwi &g,
addition, stirring was conducted for 10 hours at 105C and the sol vent
was di st kktked away under a reduced pressure to obtain a polyner
(P1-2). [0115] - 59 - To the polymer (P1-2) obtained as above,
75.1 parti80by]l mass of nethyl ethyl ketone as a solvent, 0.1 parts by
mass of p-net hoxyphenol. as a pol ynerization inhibitor, and 0.06 parts
by wei ght of % PRFAUAEE radnaar B hiayt iRiP temcarpel eneperpayd 1s
stirring mai sta tede%£ an agf streggl and 391@ arts b¥ mass of
2-acryl oyfb %ﬁ%ﬁ YEGt yHEhat & WES T2 BdCaTR PR 51 HEUFPRAPT B
mai nt ai ni.n t enper at ur . 60C.__Af h ropwi.se additi.gn, the
Fesul 11 ng i Bt esvha iheaas sesohehet afoBotan lalet iy

stirred 0kl hout S0 80Gd delidiice FRARIAN ol RuSPEEL) U0

measur enent confirnme I sappear ance of |socyanate groups.

resul ti nghBtyt o eaes chndgded Wnchuaet b tief iy kaioRpndmeasSghaent

and filtered to renove insoluble matter in the solution. As a result,

a net hyl (eehy} akefbne: sdliwfonenrscdatarhbag 2006wy nmass of a

fluorine-containing U/W-curable resin (2) having a polynerizabl e group
[0065]



(Synthetic Exanple 3) - 60 - Into a glass flask equipped with a
stirrer, a thernoneter, a cooling duct, and a dropper, 107.4 parts by
mass of nethyl isobutyl ketone as a solvent was fed and the
tenperature was raised to 115C in a nitrogen stream under stirring.
Then three dropping solutions, nanely, 38.5 parts by mass of the
nononer (dl-1-1) obtained in Synthetic Exanple 1, 32.8 parts by nmass
of 2-hydroxyethyl nethacrylate, and 120.6 parts by mass of an
initiator solution containing 10.7 paB2s-by nass of

t - but yl per oxy- 2- et hyl hexanoate and 109.9 parts by nmass of nethyl

i sobutyl ketone, were set in separate droppers, and sinmultaneously
added to the fph:@%r%@@%;sﬁnsﬂfeeé & holdr gméhh) 8o PRl MAiimehdde
interior of the flask at 115C. After the dropw se addition, stirring
was conduicictdhdeora ¥Hnbouhst abndl5Ged 4416 1s@ky aalingSotk sidted,1anay
under a reduced pressure to obtain a polynmer (P1-3). [0117] To

t he pol ynproydPlix3) obflacnéd, as @bbwe;tik0&19 (pathsabyyhaiss wfvivat hyl

et hyl ketone as a solvent, 0.1 parts by mass of p-nmethoxyphenol as a
pol yner i Zatd Genydievdi ggpurandand 08 tparheyr fypngsighel of et sei¥dadi®e as
a urethanation catal yst were fed, stirring was_started in}g&r% air

stream dHFIFS GNERFt 8THPORBSRCHI L X L IHAYG oxFEIMRACT Sdcyfdifat e was
dded d i 1.h il i nt.ai ni t t f 60C.
Ater ¢ hiumn e onad aret e TRt iy ReGPEBERE %60
stirred f{?{e&)r&%ﬂﬁglﬁftﬁgo&éﬂda@e@ﬁ a@r%tsht)'arcrrg'?af:gf dﬂwgltggurs at 80C

to induce reaction. spect rum medsur ement confirne appear ance
of Isocyaﬁ@éﬁ)&r&wgtdh@—égﬁdﬂﬂém NMndtH) @ MWRS 2| Uh&gy W t h et hyl
et hyl ketone as a'solvent and filtered to renove insoluble matter in
t he sol ut{myth)Asryleesyl tridesPEl hiteta!)mdrRatenehspbdécyn cont ai ni ng
20% by mass of a fluorine-containing UV-curable resin (3) having a
pol yner i zalsith)grraypanes obtadeedl (e vloewlkde, wesghnybf the
fluorine-containing U/V-curable resin (3) was nmeasured by GPC

(pol yst yr@edhdqeirvapefr HBPE.tY hr (MREYROLY 178 nifBeFeavet age

nol ecul ar, wei ght was 1,800, the wei ght-avera nol ecu] ar i ght was
5,900, - antReRd HFBlLAY nBFAREr S DRI el eh) 086V LAHer 4uor | ne
content i.n fhe fluorine- LIy - curable resij 20%
mass and_l}yhdté: -eéué’éb{?fé‘e‘éﬁg%%r%%%/% e%?yd\%gggﬁﬁgg_ﬁy e&ggfﬁﬁ a?tbey’
(Synthetig FExaml e &) aroxyot &b Au@anSddAskCaHLPREL MR @
stirrer, a thernmonetéer, a coollng duct, and a dropper,” 44.2 parts by

mass of neidid) dcs@hutyl kedoper@syasal vertthwasriedcandadderomatic
tenperature was raised to 105C in a nitrogen stream under stirring.
Then t hr eenetih) pairyd asekutucnsas raaredy), @&th)parysaby, nass of the
nononer (dl-1-1) obtained in Synthetic Exanple 1, 32.8 parts by nass
of 2- hydreoyerhenoryehbit ynedh) aguy @t nitetarbydsefut fwiykont ai ni ng
10.7 parts by mass of - 62 - t-butyl peroxy-2-ethyl hexanoate as a
radi cal p‘é‘ﬁ}%éraici-’é(tlﬁéﬁfi BlyFidnl EfFBECTYIares ByPHAE* BT Tret hyl

i sobutyl ketone a e set in separate droppers, and

) alsgl velg}

si mul t andOFAYF YRGBt PP HR) $PRE1E Siropwi se over 2 hours while
mai nt ai ni ng 1 [ ' 0 dropw se
addition, s il%ﬁeh%&%éﬂ&%ﬁ%ﬁ%%%cﬁfﬁﬁ@&ﬁéu?ge’acﬁg %g‘g}éggﬁ%’ t he sol vent
was disti a Ra BTHE k91 0bhatny A-Ppl wEer
S [doa!ﬁ%ﬁ%\ef%ng 681 81 £ @dusEsh HY, ukQ10Rhat Ry PPl

acryloylmorpholine, and phenoxyethyl (meth)acrylate.

Examples of an alicyclic monomer that can be used include

isobornyl (meth)acrylate, norbornyl (meth)acrylate, 2-

(meth)acryleyloxymethyl-2-methylbicycloheptaneadamantyl



To the polynmer (Pl-4) obtained as above, 106.9 parts by nass of

met hyl ethyl ketone as a solvent, 0.1 parts by mass of

p- met hoxyphenol as a polynerization inhibitor, and 0.03 parts by

wei ght of tin octylate as a urethanation catalyst were fed, stirring
was started in an air stream and 35.6 parts by nass of
2-acryl oyl oxyet hyl isocyanate was added dropw se over 1 hour while
mai ntai ning a tenperature of 60C. After the dropw se addition, the
resulting m xture was stirred for 1-hgur-at 60C and heated and
stirred for 10 hours at 80C to induce reaction. IR spectrum
nmeasurenent confirned di sappearance of isocyanate groups The
resultin ure di Lute nethy one as a sol vent
and filtg(re&)ﬁbacr ﬁgg% |%%c qb Ihﬁ??%r(me%bﬂ |on As a result,

a net hyl I 0 n
Y dﬁkh%loﬁghegﬁﬁi kﬁ% #yh é%enlggcgg%% g H%%fynerlzable group

fl uori ne-contai ni ng cura |n (4) havin

was obt ai iRdn) LheyBLes Ut & r 98} @iddlecanyl3 (methfadtpdd)eagent ai ni ng
UV-curabl e resin {4 was neasured by GPC (polystyrene equi val ent

nol ecul acywdiogliyl Thetmusdeyraner agerpbbel uharphudiiglet, waky3e080, the
wei ght - aver age nol ecul ar wei ght was 25, 000, and the maxi num nol ecul ar
wei ght wasitie500d000ed Thosphmrimecdent(@eth) acthbated ucrtima-apent ai ni ng
UV-curable resin (4) was 20% by mass and the UV-curable group

equi val eP¥ifgsTad3tpd @l NN thRhodipagram oF e hed i )sactladdrof the
fluorine-cqontain UV-curab) e res i S shown in Fi nd the
Chart O BGAREORT1 TS MRS o Letstan A p ey angnSE BBh Pf&ﬁs}}ﬂeﬁaﬁémr
Exanpl e nto.a,gl ass, f A

Cher honeter T BSor PhE AT N et GRSSARF Sl | lﬁsf EB5E mdonses:
met hyl |§Qgptyha§egggg 1BS ﬁgé&ﬂvent was fed and the t enperature was
raised to 105C 1nh a nitrogen streamunder stirring. Then three
droppanEQQQQQ|ons, nanely, 38.5 parts by nass of the nononer
(d1-1-1) obtained in Exanple 1, 32.8 parts by mass of 2-hydroxyet hyl
met hacryl at e, Efsdbbas i0f tdihat il fsakut.onal contdiiay 1 B@e7 ipaitideby nmass
of tbutyl peroxy-2-ethyl hexanoate and 58. 1 parts by mass of nethyl
isobutyl1kérbneanaéiels@i(Wﬂthﬁﬁﬂﬂﬂ%ﬂ@edr6p@et@ylE&Mﬁfﬁaﬂﬂaﬂgﬁé@&sIy
added to the flask dr opwi se over hours whi |l e mai ntai ning the

i nterlorddﬂmﬁﬁé FPéﬁka%ﬁfJkﬁﬁfh%ﬁﬁﬂﬁdlpﬁedﬂﬁ%%RP%%P%Xﬁﬂqﬁroﬁe°§€PFV}ng

was condu ted 10 hour s the(;olvent was

dlstllleﬁ' SRy aﬁéﬂ?t%.?%%ﬁﬁﬁﬁf p@e§§3P§95g gnd P ymer (P1-5).
[0121] (ﬁgghigﬁyffiy%g ziﬁﬂk§i—20%&gk?eg 8s E%%%ﬁa &9@ 9 parts by

mass of net ne as-a so mass of

p- met hoxypheReh) asr- 41 pEd y e palioyl Bubua%et@mﬂcﬂl%?teoarts by

wei ght of tin octylate as a urethanafion catal yst were fed, stirring
was st ar iedybRopilahé §FlyeamdaianedtdHabrpabts, by @ﬂﬁ&ﬂﬂfacrylate of
2-acryl oyl oxyet hyl isocyanate was added dropw se over 1 hour while
mai nt ai niangialt ehpeisgdriey EABO@ 4ANEr otrheode opiM B Elcaiet ioaidet he
resulting m xture was stirred for 1 hour at 60C and heated and
stirred foepydehsueside 180G ] r@du@éopéaéﬂo@ilw@:s@ﬁtmf#ﬁne
measur enent confirnmed dlsap earance of isocyanate_groups.

resul ti n§gLarRtufd (MaEhbrfEY %mt¢ﬂ9ﬁ9 en@tﬁ}WCQetSHémQEhbagﬁYk%ﬁﬂ

o 8oL SRS LU TGS L0, SO 0 uf oVl |
a nethy y
fluorine; ﬁ?g&@?gh”gl ég#gr ﬁglg%&h@PE§k1Q?¥uf@cfh&é”ﬁﬂ?ﬂ&réﬁgge group

was obt ai né orine-contai ning

- UV-cur ablgg r@8kRot Shi ¥esy TBas Ur &sh iy fdhe (DQlthahyh ene (ﬁ@%)@&e%iate,

nol ecul ar wei ght). The nunber-average nol ecul ar wei ght was 3, 200, the

wei ght - averaqeetn) ecpy BAtavei Ot dsey BBrB00edand ddeimexd mem agl ecul ar

wei ght was 7,000, 000. The fluorine content in the fluorine-containing
ethylene oxide or propylene oxide to norbornane dimethancl,



Into a glass flask equipped with a stirrer, a thernoneter, a cooling
duct, and a dropper, 36.8 parts by mass of nethyl isobutyl ketone as
a solvent was fed and the tenperature was raised to 105C in a
nitrogen streamunder stirring. Then three dropping solutions,
nanely, 42.8 parts by nass of the nononer (dl-1-1) obtained in
Exanple 1, 30.7 parts by mass of 2-hydroxyethyl nethacrylate, and an
initiator solution containing 11.0 parts by mass of

t but yl per oxy- 2- et hyl hexanoate as a tagacal polynerization initiator
and 73.5 parts by mass of nethyl isobutyl ketone as a solvent, were
set in separate droppers, and sinultaneously added to the flask

dr opw se toﬁ’l%tyhcé g%'é%ﬁe"‘@hﬂng O A {r&le%ht AR yg%%éi 0 rf’%%%ﬂfdééa%k at

105C. After W se ad i on, Irring S "¢ondu

hours at gLQagRRd HQQméQhYQ@% ﬂ@@ed'aﬁdl rrﬁe%hfjl\é@hyé@@roﬁ 4 eguged
pressure to obtain a pol yner 3(, he pol yner
(P1-6) OQItﬂjdeﬁdafbyaEQMQnglﬁ)?m@lRﬂﬁteﬁ:}@ﬂelmsﬁxﬁl&e@fh;yi:oﬁiﬁﬂe ket one
as a solvent, 0.1 parts by mass of p-nmethoxyphenol as a

pol yner i zatiden tonhirhicyolodecand. dErgiadrars> 1y peeicghycbbpenradmtadat e as
a urethanation catalyst were fed, stirring was started in an air
stream aHdnezhamol. d@6metbh@@wlﬂytamwrﬁfaczcé@pynb@qiww m}ﬂlethanol

i socyanat e was added_dropwi se, over 1 hour whil e maintaining

t enper at el “@fthééérYAfiF%r ? 1l G vdddet Pénd hel r‘éké"tﬂltrierfb by

m xture wa stlrredfo irred for 10

hour_ at 60{ and hea%gd and s
hours at Yo |H‘8&lc8 r%%t&¥ G PR EpEH POPHEEETr SRRt Confi r ned
di sappea[?aﬁrkq_’%f%fclo QGY2RAL £, 9T PHRSnIRA r%s:dlﬁt fn@g ﬂ‘;\éi S5 dj luted

wi th net etone as a solvent ard ¥ tere em)e

i nsol ubl & At fo%rtallﬂeahs SREMH AP RS Q)fr Q3 end aﬁi@evlo@ L;Ji\}aapﬁ%tn%ne
sol ution containing 20 /Yby mass of a fluorine-containing cur abl e
resin (6odiad 1@ pecpobypel sZabt lgf01 ddRshahbal netme Jinel gl ecul ar
wei ght of the fluorine-containing UV-curable resin (6) was neasured
by GPC ( pulopstlypeneasquiyahenit) amfdadear andi gty oxThel valdyeraciver age
nol ecul ar wei ght was 2,500, the wei ght-average nol ecul ar wei ght was
14, 000, mﬂel@éYﬁtaﬁllﬁﬁﬁi—n@}@&%ﬂTb)raww ‘was 600, 000. The fluorine
content in the fluorine-containing W-curable resin (6) was 23% by
mass and 449 Uv- cur abl e group equi vaI ent was 450 g/ eq. [0124]

(Synt hetic Ex l.nt Q .a | a
stirrer, a thgggm) 1anofuamctolo nlarjfga ?lfm élo%‘a op@{C)eq_'c}l ré(lsgrer by

mass of neihyle Lyghybybikelone a5 AfaRlvent vasched: and, it hﬁ%i ring.

tenperature was rai'sed to 105C in a nitrogen streamunder

Then t hr egdrieRRIiBE, SetUssDNSk A BING, 4208 pPaddShyar@furfyymass of
t he nononer (d1-1- 1) obtained in Exanple 1, 29.0 parts by mass of

2- hydr oxyetdyl) seerybate, 1 afchereriadiidlatddr(meahybconl cont aigupentill
parts by mass of t-butyl per oxy-2- ethyl hexanoate as a radi cal

pol yner i zdticed dai(mpahbacantk s, Sqrmdlsdipngasedofiedt hyl i sobut yl
ketone as a solvent, were_set in separate droppers, and

si mul tané&%l@yéléﬁéé]rf‘éw%e(I‘I‘Effék)l@%frydﬁﬁeseaG\% oy LRRERRO LG e

malntalnln the interio e flask .at 10 fertedr IR
addi ti on, -SSR0 ¢ Wﬁlé L%ﬁﬂ%]tcal‘h% Yf@nﬁogigcaf é ag.@l rvent

O R AR AR

parts by anQ'ﬁ%lOfob’EEEH¥J1 E&ha\/chdi&?gt AN AS & aekgeak,e 1 A 15 iR RSS
of p-nmet hoxyphenol as a pol ynerization inhibitor, 0. 03 parts by

~wei-ght ofpddpyleekybat 8e aso al uhiet maiedp@n@uaby%oy\ﬁr@lé@qaleﬁé rring

was started in an air stream and 21.6 parts by nmass of

2- acryl oylgxydt Ryl (mesb¢yanal etavasd aohcedy lbhrepw 1secdy eri (hehbyacwhilbee,

mai ntai ning a tenperature of 60C. After the dropw se addition, the
tripropylene glycel di{meth})acrylate, and polyether



aresult, a nethyl ethyl ketone solution containing 20% by mass of a
fluorine-containing U/-curable resin (7) having a pol yneri zabl e group
was obt ai ned. The nol ecul ar wei ght of the fluorine-containing
UV-curable resin (7) was neasured by GPC (pol ystyrene equival ent

nol ecul ar wei ght). The nunber-average nol ecul ar wei ght was 3, 100, the
wei ght - aver age nol ecul ar wei ght was 7,300, and the maxi num nol ecul ar
wei ght was 140, 000. The fluorine content in the fluorine-containing
UV-curable resin (7) was 23% by mass amd-the UV-curabl e group

equi val ent was 429 g/eq. [0126] (Synthetic Exanple 8) Into a

gl ass flask equipped with a stirrer, a thernoneter, a cooling duct,
and a dro I arts b SS O rreth ob ketone a5 a

sol vent mge%hét?crﬁg v ajfen%era e eSS aigé)(e)g %%ﬁjs@| H'a mtrogen
streamu I i oLutio 0.3
parts byrk sasrsctc?fd g ggrr%n}ggwé%gdk%fq{l H%btagle%e HI%}I %%asrrp e 13&_’ 5% 6
parts by Jmssiely.a p@Ig@@%&i&ﬂé&en%e@@ﬁhaaﬁw@rfte&ﬂaqrntéltat)acwthaet he
formula is 5 on average) represented by formula (d2-1) below, and an
i nitiatorl,seihexanedtont ai nmevth )lak 2 lpald, s aby massestyl glycol

t - butyl peroxy- 2- et hyl hexanoate as a radical polynerization initiator
and 69. 9 giameghhpcradstef anetdndidmsout yl ketone as a solvent, were
set in separate droppers, and sinultaneously added to the f1 ask
dropwi se over®2 fgtyszte I‘@QTMMPI eLABYALEF n RS heer Porigidt he

flask at 105C. After the w se addition, stirri was conduct ed
for 10 hduh'¥ S1PE5EFEnd" h %l‘%?éhtm%%tdl 8Fj FFR ’g&%ﬂ/

reduced pre ure_t t ai 0127 m 9

co- o ForEor ft s H N Piosod s B Bhan Etfited Ry s go o
as above ;{6 zjlgggt grgﬂsm ogen{i;%tzlgj)ﬁlurgt_hyl ketone as a solvent, 0.1
parts by mass “of p-nethoxyphenol a polynerization inhibitor, and

0. 06 partozgiwei ght of tin octyl ate as a urethanation catal yst were
fed, stirring was started in an air stream and 18.1 parts by mass of
2-acryl oyl oxyegénybles oy alet ¢ idsnaddedatr epvihisgheaveuntthonalwhi |l e
mai ntai ning a tenperature of 60C. After the dropw se addition, the
resul ti ngdmeitk) aceyhate sinekusde fmlyfuht@@rioaalG(MBtalm)camaé@Saﬁdch
stirred for_ 10 hours at 80C to induce reactjon. IR spectru

measur eméf§t PéSHEr AAEY W%%ﬁt%ﬁtyaﬁcélyélﬁfoﬁé’%?%at%O%Y%Hﬁ?teThéls (2-

| t tu di t.ed th t th ket | t
e T ey by P ar ety D R R b S bt et B 2% veul e

Tl uor 1 e EaterEBRBELID) MR AR 38200 DY SR S5 -2
pol ymeri %@Qhacggz@tspl%{’eawﬁl ero %%tﬁ?heggbéi?aﬂﬁﬂg %flst(he

fl uori ne-cont ai ni ng curabl e resi was neasur ed

(pol yst ym@maaagynuataﬂtpmﬁquIr@rdmygbbiayﬂhao@amﬂa@/emgq2—

nol ecul ar wei ght was 1, 800, the weight-average nol ecul ar wei ght was
5,400, amethherghxyhomylmtelQulrad eyt yhass90yHiratihe tdisd2i-ne
content in the fluorine-containing U/-curable resin (8) was 17% by
mass and achyloylenyabiel lgricias vaquiredeentrivi$2 7808 Y ay.oyeregy L)

(Synt hetic Exanpl e 9)
isocyanurate, tris{2-acryloyloxybutyl) isocyanurate, tris(2-

methacryloyloxyethyl) isocyanurate, tris(2-
methacryloyloxypropyl) isocyanurate, tris(2-
methacryloyloxybutyl) isocyanurate, trimethylolpropane
tri (meth)acrylate, pentaerythritel tri({meth)acrylate,

pentaerythritol tetra(meth)acrylate, dipentaerythritol



Into a glass flask equipped with a stirrer, a thernoneter, a cooling
duct, and a dropper, 56.2 parts by mass of nethyl isobutyl ketone as
a solvent was fed and the tenperature was raised to 105C in a
nitrogen streamunder stirring. Then four dropping solutions, nanely,
38.7 parts by nmass of the nononer (dl-1-1) obtained in Exanple 1,
16.6 parts by mass of 2-hydroxyethyl nethacrylate, 21.9 parts by nass
of an unsaturated fatty acid hydroxyal kyl ester-nodified

s-caprol actone (n in the formula is-136n-average) represented by
formula (d2-2) below, and an initiator solution containing 11.6 parts
by mass of t-butyl peroxy-2- ethyl hexanoate as a radical

pol ymer | 2504 0N fdtil) 24942200 4o PRI chiik JTRS Sl (mlEh ik} BORUT ¥
ket one as a sol vent, re set 1 n separate droppers, and

si nul t ane@us| gy addeghetf)bheyihasko Hropwisa Q¥ehidcROBySadlihg 3 mol
maintaining the - 71 - interior of the flask at 105C. After the
dropw se afldidieonf sthilkeng vRSdE ot yiady fetre bRiHeuts atmdO5T and a
solution of a polyner (P1-9) was obtained. [0130] [Chem 10] CH3 O |

| CH2= G- OCHIGHROPCOBEHRFOR - R dR(r)tl ary083¢] of a tJporadvk pol yner
(P1-9) obtained as above, 0.1 parts by nmass of p-nethoxyphenol as a
pol yrer i zektamechiivbiedgingnd Dobeopdrdre ME wEhgRensf ckide 0¥yl ate as
a urethanation catal yst wer feg, tirrin %giﬂgtﬁrted in an air
stream anePR0LoRSHEEEE ey OnasEbf© -Qﬁﬂ%ﬂ%%ﬂ J&Phyl 2P€ocyanat e was
added dropw s r. 1 _hour ile i ntai.nin tenperature of 60C

Af ter the‘g)%ﬂr%g\'/ﬁoc\s@ aé:&éf? fggn\,c,’\@t%:ép'?%g’as% 3‘|7i_‘nr}1d:l%‘lo%'ure was stirred for 1
hour at 6 d heated and stirred for 10 hours at 80C to induce
reaction. | R spectrum neasurenent confirmed di sappearance of

i socyanate graupse ThertestHdidng d¥ Hig;%%rwﬁngti@ﬁﬁﬂ wi th nethyl
ethyl ketone as a solvent and filtered to renove insoluble matter in
t he sol ut (msth)Axylnesdl treaprefdyte@tdiyiceket drighsellastbn modtaiai ng
20% by mass of a fluorine-containing UV-curable resin (9) havin% a
pol yner i zeit gricwerves bobt ahaeduraheomasivedul aknory giftesst, tihds (2-

fluorine-containing W-curable resin (9) was nmeasured by - 72 - GPC
(pol yst yradwy qiovaeshy il 8eaY 3R 5@t ght)r L STHe T RGRBEF YR eges thy L)

| ecul ar, wei ght 2,100, . th i ght - . | i ght
15, 700, - aHPR AR C i HOFEEUT AR ld 48] BE6Y - HB 11 ot i no
tent | .ne- cont al ni - I I 20% b
mmos and THLGttasPs SRt eI L ReneRB Ry Pt e T3, Y
(Synt het i G &) @kyiate, | aige@tgémﬁﬁk g%ﬂﬁia@ﬂ@ghy\ééﬂ/ﬁate,

stirrer, a thernoneter, a cooling duct, an ropper, 20 parts by

mass of ajpsidfdasarepeliyel hrexs onponngb{yiale  haviingebysoxylay aps at
both ends represented by formula (X-1) below, 10 parts by nmass of

di i sopropytict hértadsned vyl weding 03 006 panrctls dfy etthgdend oxide to 1
p- met hoxyphenol as a pol ynerization inhibitor, and 3.3 garts by mass
of trietRhmherdgesnydalpappaes, wire Fadda (DEth) pRgYhAsS sthrded in

air streamand 3.1 parts by mass of nethacrylic acjd.chloride was
dded dr o S o b B3 RGP Y WA Bl i DR Eife SEAYAFTBrOB1C 1 1

flask at 10C. After dropw s ddition, the resulti m. xt ure was
ST ed (B Phasrapryrr thel itk AR e f R M e
heated a i . . at induce - LeN
chronatoggggﬁﬁﬁﬁggggféﬁégtgg%% %?ﬁ%dﬂgf%gﬁ%ghggnég§§%£%§t%gﬁ?ilic
aci d chl agidgg.

[00701

Use of a combination of the {meth)acrylate monomer and

a (meth)acrylate oligomer 1s also preferred. For example,



[0133] [Chem 11] - 73 - HOCH2-0)-X-CH2-0OH(X-1) (in formula, X
represents a perfluoronethyl ene group and a perfl uoroethyl ene group,
an average of seven perflul oronet hyl ene groups and an average of

ei ght perfl uoroethyl ene groups are present in a nolecule, and the
average nunber of fluorine atons is 46. The nunber-average nol ecul ar
wei ght determ ned by GPC is 1,500.) [0134] After 72 parts by
mass of diisopropyl ether was added as a solvent, 72 parts by mass of
i on exchange water was added and the sesulting m xture was stirred,
was |eft to stand, and had a water |ayer renoved therefrom This
washi ng process was repeated three tines. Then 8 parts by mass of
nagne5|un1sulfq tﬁ?g adg ? s‘%_deh %&atln gegure11§agdi uleng

m xture Was Feft oto’§Cand” ) d5§ @bnp 52 ?y renove water, and

then the gghydr. atalsnguggegﬁhg\@%cﬁfeﬁgr aﬁﬁgglp%?gstcﬁ @héé %%a%? obtain a

filtrate. The solvent 1nt te y under a

reduced prRIsYE@ryAStd [8SUhde ﬁ%&le@@rﬂﬁ l@%pgaéﬁoﬁ Bnd BH) QBN late
(d1-2-1) represented by fornula bel ow was obtai ned as a conpound (A).

[ 0135] [ Garthek2ked- b¥da- r&3c 0h Gdiwkkehl I(he©hRacrylic acid and a
CCO0-CH2--(X-0)-X-CH2-0-C-C=CH2 (d1-2-1) (in formula, X represents
a perf | uorcarstloyl emedycoupt arcsrhgrerlf Puendeehytehergnobp,n,ak aver age
of seven perflul oronmethyl ene groups and an average of elgg}
aaverage

per f | uor cEERICEAS §rovPS TWPRXPr Edi) acrva2hBl exiileeskard

nunber of fluorln atons is Into a glass fl
eqU|pped?ﬁaFﬁ18n PHYBFD ém?ﬁyﬁ%6%8€€r£0édc66?|%gf 1.om, By o Bt

dr opper, 57 rts.by mass of i_sqbu s. a solvent
was fed a%ﬁb gﬁ gﬁ%ega ﬂ?e s rals g‘%o 1%%%?#%P§P§?tégbenpgﬁyeam

under stiy He%ﬂ@ac??@&téhégﬁtﬁjéﬁ%&%ys@ WELOR%on NAB)den 19. 6 parts by

mass of the nononer 1) obtainéd as above, 37.7 parts by nass of

2- hydr oxy@ielyh a@@wh@t Sei@Nthd@n irfdaldtabar psebutt OMf aNiEcond F8afd
parts by mass of t-butyl peroxy-2- ethyl hexanoate as a radi cal

pol ymer i zatichdornhydatoy and @dhiEncdl pavbiabytpessemdxyret hyl i sobutyl
ket one as a solvent, were set in separate droppers, and

si mul t andogshy aaddédte osyiiehddizsid dvopwirsacbier Detrnas whil e

mai ntaining the interior of the flask at 105C. After the _dropw se
addi ti on,{™&tP) AERYL dsa et ARG éd TREFTI0NhBLPIIGE ADREAvd Pﬁ@oééPvent

vas di StiLled 20RYoUNdSt- 2, " oRHEsd BISSRMG 1R, kg, POl v

(meth)acrylates can impart a high elastic modulus and a high
hardness to the resulting cured product. Among these,
bisphencl A-type epoxy {(meth)acrylate is preferable used.
[0071]

Urethane (meth)acrylates are also preferred. A urethane
(meth) acrylate cbtained from a compound having twoe or more
isocyanate groups in a molecule, a compound having a
hydroxyl group and a (meth)acryloyl group, and a compound
having two or more hydroxyl groups in a molecule is
preferably used as the urethane (meth)acrylate. A urethane

{meth)acrylate obtained by reacting a compound having a



- 75 - [01371 To the polynmer (P1l-10) obtai ned as above, 97.3
parts by mass of nethyl ethyl ketone as a solvent, 0.05 parts by nmass
of p-nethoxyphenol as a polynerization inhibitor, and 0.04 parts by
wei ght of tin octylate as a urethanation catalyst were fed, stirring
was started in an air stream and 39.7 parts by nass of
2-acryl oyl oxyet hyl isocyanate was added dropw se over 1 hour while
mai ntai ning a tenperature of 60C. After the dropw se addition, the
resulting mxture was stirred for 1-hsar-at 60C and heated and
stirred for 5 hours at 80C to induce reaction. IR spectrum

measur enent confirnmed di sappearance of absorption peaks attributable

to isocngéﬁg 0 T res I 1 e dj e hyl

et hyl ketone g%&aggéﬁgeﬁgda%dH*%%%Eﬁégfﬂﬁfirgﬁgég P%E%I%b é&ﬂﬁgﬁir in
the sol utjARncAswd beshble @sagﬁiaaté1§§dup%e&9ng f0L&EL DO CPRhi@ini ng
20% by mass of a fluorine-contal ning -curable resin (10) having a
pol yneri zakfergedup was obtai ned. The nol ecul ar wei ght of the

radi cal pol yneri zable resin (10) was neasured by GPC (pol ystyrene

equi val eniCOvallecul ar wei ght). The nunber-average nol ecul ar wei ght was
2,200, the weight-average nol ecul ar weight was 6,200, and the maxi mum
mol ecul ar wei §hbefasl 1QVTV0D . nah & lfPubei recdontf@it SEATPRE,
fluorine-cqntaining UV-curable resin (10) s 11%Db ss and. t he

UV- cur abROgesEH TedBRTAl BREY %eeﬁqd%&?rmﬁm?ééla‘ﬁ%lg%ﬁe'(% iC
Exanpl e 11 e ma %nto a gkasgoflﬁiﬁf% uipped with a stirrer, a

t her mometerc a8°¢o Fiﬁa guc?, éﬁ@‘a dr per, 69.0 parts by nass of

met hyl isgﬁﬁg | ketone as a solvent was fed and the tenperature was
raised to 105C in a nitrogen streamunder stirring. Then two dropping
solutionq@d%?m@&yZa@§$n8i@§{i§t$w)meight of a nononer solution
containing 40.0 parts by mass of a fluorinated al kyl -contai ni ng

acryl ate represeméededy 4 giatdadlymé)yibatbvn 2818 ard snalyy beasseaf

2- hydroxyet hyl methacrylate, and 69.0 parts by nass of nethyl

i sobut yl ikettdnee Uds carsblleenesandcofo®s darars dify thes profseatt invenaton.
solution containing 3.4 parts by mass of t-butyl peroxy-2-

et hyl hexdiyaté &808"r BEPEAPC bOISAMAI AL dRIFAREPES oF2AMRE 2858 paft s

by nma of nethyl isob | ketone .as a _sol vent re . set. in separate
0Y oppor s PAAPSLHIFEARBICT v Mt o Ong FOASKUHE Gobe SR PR Rbur s

whi | e maintaini t I | t 1 fter the
dropmﬁseéhégpgfgg? g??#?%ﬁ%iﬁggg%§%g%b%kg%ggggﬁoggg%?g at 105C and a
pol yrer %’%%89@ es ;i obt abned Bsi A dresibl 1h0439] ok Ehem hdlention..

0 01- 12=0H O- 0- OF2OFDOSEL7(V-1) v 77 - To the pol yner sol ution
obt ai ned [@®7ahove, 0.1 parts by nmass of p-nethoxyphenol as a

pol ymeri zation inhibitor and 0.05 parts by weight of tin octylate as
a urethanat i oRzxam by stf were dhedoandyBér2zpaidrs dnyl egorofingdude
acryl oyl oxyet hyl isocyanate was added dropwi se in an air streamin 1
hour whi I'elpguaearheayliagteyperiaioecdynedCzapi eer Lnhel afruppnisyieh
addition, the resulting m xture was stirred for 1 hour at 60C and

heat ed afd SEPFPER 8PPUBYhovt e %t BACIHEPHALRECFRATH . 4R

t . t fi d .di f i t )
Spect L UMERSULSTER SORILLAES o 53003 g8l cOBEVAN S digee,
sol vent and f, ',tﬁéﬁggﬂ? %&E@t’eeﬂrﬂe%o' %%BEXHH&E%% :Ltlb%%oi' ution. As a

result, a net%yl I sobuty one sdl uti on cont ai'nt ng by mass of a
f1 uori netGenbai,nbnge LYy el 3bh &y 8t ahli) chavings ai pabyompigkaRke ) -
group was obtained. The nolecular wei ght of the fluorine-contai ning
~Uv-cur ablze hiy@sbRy ¢ 2-hhe Y1 pRASAH-€0- By aGRC2CRetN gl yT - equi val ent

nol ecul ar wei ght). The nunber-average nol ecul ar wei ght was 3,000, the
wei ght - awertagé thibbebehat ) wetrghtphwds nep@0Panahdot heZ nexdmup-1inl{deul ar

wei ght was 40,000. The fluorine content in the fluorine-containing
[4-(2~hydroxy-2-methyl-propionyl)-benzyl]-phenyl}2-methyl-



- 78 - in terns of parts by mass) was heated at 60C for 3 hours and
di ssolved to prepare UV-curable conpositions of Exanples 1 to 24 and
Conparative Exanples 1 to 3. The contents of fluorine-containing
UV-curable resins (1) to (10) in the tables is in terns of parts by
mass as a 20% by mass sol ution obtained in Synthetic Exanples

descri bed above. Each of the conpositions was eval uated as bel ow and
the results are also indicated in the tables. [0142] <Method for
measuring viscosity> The vi scosi4y of each UV-curable
conposition at 25C was neasured with a B-type visconeter (BMtype
nodel produced by TOKYO KEIKI I NC.). [0143] <Met hod for neasuring

| dul | |
ol at o S0 RPN AGoPhi ML L B ET BO Y REPRY 17T ARS8 b 100

10 pm a o Yy, u al I th a
cold m r;ﬁ'%rt%gﬁarlrpﬂgﬁ %ﬁtl Cﬁo%ﬁag% |n7§§n rggg(g%@aéﬁo er ep\gltn 500
mi/cne. The elsasbke R8s OfodteLukedigoat Sﬂﬁefﬂédﬂé’@%{ rﬁeasghad
with an automatic dynam c vi'scoel astiC neter produced by T

|nStrUWEm@@r@@dnLHBsﬁy@@ﬂi6h£ﬂjpﬁIpho&@@dhyﬁeElz@tléﬁciﬁ%ﬁidtﬁiuﬁed to
be the elastic nodulus. [0144] - 79 - (Conpatibility) A bl end
conposi t ismicht st beniziophedouni f 6rphenyidet Audhenpries Herkethbypherom: a
bl end conposition that underwent phase separation or clouding is

mar ked by@nk 4Fbeaspykophdneilons dighepyéparifgdepti cal discs for

si gnal evaluat|0n> A pol ycarbonate substrate having a di aneter
of 120 nrh®&ra! a thickness of 1.1 mmwas prepared. Sputter-deposition
was conduct ed_wi

al | oy contaln??% éhé%ﬁﬂéggyéfﬁﬁi 080h§b%%$§%r;ﬁé§iﬁ§§§{§§a§%égﬁ

RESEARCH o f M2 4 kness.
DAl CURE S%giﬁb gﬁgS%é prod% d§€ﬁgq%l&lé0rpg?%§lo% 6%3?%} p%ﬁgd to the
resul tingesighwer iakbeat £5h &6t iy dtlidkenih hersubsid al-dpaiugl Nng an
application tester produced by Oigin ELECTRIC CO., LTD., so that the
t hi cknessedfi:ar vegsie Wl ¢xaepdé, 2apph@tdﬁb]jﬂéﬂﬂﬂﬂﬂ1@ﬂ mastﬁmﬂdwcted
with a xenon flash lanp (nodel FUV-201WO02) produced by USHI O I NC. ,
under coridietti bas Lbatoptiow meawtieg 80 sodphete 440 two ishot s
(charge voltage: 3420 V) and main curing to conplete in ten shots
(char ge Wﬁﬁﬁ8§6b1342@eQ0When a blpgcHagert AéSeohpdiitdons shown in
Table 1 wgﬁ %gplled to the cured product by using an application
tester p déed by Origin ELECTRIC CO., LTD., so that the thickness

after  agditives)

Optional components added to the UV-curable resin
composition are as follows. These can be used within ranges
that do not impair the effects of the present invention.
Examples of a sensitizer for the photopolymerization
initiator include trimethylamine, methyl dimethanolamine,
triethanclamine, p-dimethylaminocacetophenone, ethyl p-
dimethylaminobenzoate, iscamyl p-dimethylaminobenzoate, N,N-
dimethylbenzylamine, and 4,4'-bis{diethylaminc) benzophenone.
An amine that does not cause addition reaction with the

photopolymerizable compound can be further used in



- 80 - cure would be about 3 pm Cure by WV irradiati on was conduct ed
with a xenon flash Ianmp (nodel FUV-201W02) produced by USHI O | NC. ,
under conditions that allow nmain curing to conplete in ten shots
(charge voltage: 3420 V). As a result, a sanple disc for testing was
obtai ned. [0146] <Preparation of artificial fingerprint solution> To
10 parts by mass of a diluent methoxypropanol, 1 part by nmass of
triolein was added, and 0.4 parts by mass of Kanto |oam which is a
test dust 1, class 11 defined in JIS Z8901 was further added,
followed by stirring, to prepare an artificial fingerprint solution.
[0147] <Preparation of a master for transferring artificial
fingerpriégm fﬁg%?%%? Prefé@qgf ]'ﬂyes%fa%&g%g%ﬁgaéréiggﬁga%gdggo

sol uti on was sanpled under SaRt ng and applied to a pol ycar bonat e
substr at e{;k20 yungoA el 30l € n apge Iy MBI of RleGRRCESoBYi SR is
coating. This substrate waS heated at 60C for 3 mnutes to renove
met hoxyprogpRanalnd @nebi@ BeamBBSI 81t Ofs tHANSherbiRgaan artificial
fingerprint pattern. [0148] <Transfer of artificial fingerprint
pattern> [0077]A snmaller end surface (24 mmin dianeter) of a No. 9
silicone rubber plug was evenly polished with an abrasive - 81 -
paper (CC 1502@wipeodacéd bymMiKON KENBHESCOLL 1Ty railaseddashan
artificial fingerprint transfer material. The end surface of the
artificiatidg myer gaei FOntRpARGHeln AR dI° VASTSRE8s ERC AT RS IRE
master for 10 seconds at a |oad of 12 transfer_the artifi.cial

N t
fi nger pr i e ﬁiﬁ?ﬁ é’ﬁOEBﬁ’Bone%t%Olé{r‘Ftn& (t%ﬁé ggﬁpgﬁﬁﬁ%et}bef K& Brafst er
material . a} gLrﬁalrets' Liciak Rénggégﬂir}} V%el: It f[ ﬁge%‘gmr& %ro%ganic

transfer r'a 0 a di SC surface,” o bl'e” resi

conposi ti oy y4as JOLuRd cofta 2nB@SES | AR AP Yo Er@MshEAM & hes gant er of

the discin a radial direction by pressing the end surface of the
transfer d@mielddng af WAbeBahbe waitifdidsal fingerprint solution

conponents were adhered, at a load of 126 N for 10 seconds. [0149]
<Artificigo#dingerprint adherence test> Each disc sanple with
the artificial fingerprint conponents transferred thereto was
anal yzed wi t hThedPYi catraipd & rewaspd tide- 200 pPbdtetddbscKERIEeEing
CORPORATI ON to neasure the droplet size at a na%nification of . x1000.
to the present invention containing the Tluorine-contailning
UV-curable resin described above is suitable for use in the
outermost layer of an optical disc and is particularly
suitable for use in the outermost layer of 370 to 430 nm
blue laser optical discs.
[0079]

The UV-curable resin composition for optical discs
according to the present invention may contain the
{meth)acrylate oligomer and/or the (meth)acrylate monomer
described above depending on the configuration of the
optical discs. For example, when the composition is used in

a thin hard coat layer constituting the outermost layer of

an optical disc, the B-type viscosity of the UV-curable



The droplet size was determ ned by neasuring the dianeter of ten

| arge droplets in an inmage and averaging the results. Sanples with a
droplet size of 15 mcroneters or less are marked by A and those with
a droplet size of 15 micronmeter or nore are marked by X [0150] - 82
- <Measurenent of error rate of optical disc> Each sanpl e disc
onto which the artificial fingerprint solution was adhered was

anal yzed with BD- MASTER produced by Pul setec Industrial Co., Ltd., to
measure Randam SER at 36 to 38 mm - 41 JThe error rate ratio of
Randam SER (after adherence of artificial fingerprint/before
adherence of artificial fingerprint) was cal cul ated. Sanples

R R e T

After measyr %% %Rgoatét?%( s & gt z%h%et Snfdn fagd %shb%%‘d?
(produced by NI PPON PAPER CRECI A Co., Ltd.) was interposed betmeen a

| arger engh sWifsag@ng8p aMhin d’laﬁf@t&fa)t Qfay@rl\navirzg ralbhercless amd
the sanple disc on which the artificial fingerprint solution was

adhered aba2d N andlQraduadd yoaroimathetdo awi pheodfitétreosdr tlidviead aly
fingerprints. This wiping test was repeated 5 tinmes and each
sanpl e diaxeliggtanal y2éas wk t $0BD-AMESTEEROpr dHackidkdy Pul set ec

| ndustrial Co., Ltd., to measure Randam SER at 36 to 38 mm The
Randam SERCG&i o (after wi pi ng/ bef ore adher ence of art|f|C|aI

fingerprint) cul ated., Sanpl,es with tio of 10_or less are
mar Red by A aHASE FOYe SRR Sl b5 uSed L o Tyt orty dO4PE maPRed
by X. [Ojei%]stlc %éduléga&lf 1‘??1 [Excujrlé)& f%@ﬁ agEﬁ(S él@(s p%@%er%@iy
in a range of 1000 to 4000 MPa and more preferably in a
range of 1500 to 3000MPa. When the elastic modulus of the
cured film is in this range, scratching and cracking of the
cured film can be satisfactorily suppressed.
[0081]

The UV-curable composition for optical discs accoxrding
to the present invention preferably contains a trifunctional
or higher functional (meth)acrylate when used in a hard coat
layer. Incorporation of bisphenol-type epoxy acrylate
and/or urethane acrylate is alsc preferred and when
trifunctional (meth)acrylate and a monofunctional and/or
difunctional (meth)acrylate are used in combination, the
hardness, elastic modulus, adhesiveness to the substrate to
be bonded, the viscosity during application, etc., can be
satisfactorily adjusted. The respective contents may be
adequately adjusted depending on the characteristics

required. Preferably, 30% by mass or less, more preferably



Acryl ate ol i gomer V-5530 PH 6019 EB-1290 Acryl ate nmononmer TMPTA NPGDA
DPGDA Phot opol yneri zationlrgacure initiator184 |Irgacure 907
F-containing curable(l) (Syn. resinEx. 1) Viscosity (25C [nPa.s] 7
59 25 9 2.5 55 7 59
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1 to 30% by mass, and most preferably 5 to 15% by mass of
epoxy {meth)acrylate and/or urethane acrylate is used in the
UV-curable resin composition. When epoxy (meth)acrylate is
contained in this range, high hardness can be imparted to
the resulting cured product, the viscosity during
application can be adequately controlled, and skew can be
effectively reduced. When urethane acrylate is contained in
this range, flexibility can be imparted to the cured film
and skew can be effectively reduced. The trifunctional
(meth)acrylate content is preferably 2 to 80% by mass and
more preferably 30 to 70% by mass. The monofunctional
and/or difunctional (meth)acrylate content is preferably 5
to 50% by mass and more preferably 10 to 40% by mass. The
ratio of the mono- to tri-functional (meth)acrylates needs
to be adijusted according to the type of the (meth)acrylate
used. However, when adjustment is made within the above-
described ranges, the viscosity during application and the
crosslink density after cure can be adjusted in preferred
ranges, high hardness can be imparted to the cured preduct,
and skew of the cured product can be reduced.
[00B2]

The UV-curable resin composition for cptical discs
according to the present invention is suitable for use in
the cutermost layer of an optical disc that has a light-

transmitting layer about 70 to 110 um in thickness as the



25 9 2.5 57 9.5 51.5 32 9 2.558 7 59 259 2.5 58 7 59 25
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outermest layer and that does not have a hard coat layer.
When the composition is used in the optical disc having a
light-transmitting layer as the outermost layer, the B-type
viscosity of the UV-curable resin composition for coptical
discs is preferably 500 to 3000 mPa-s and more preferably
800 to 2000 mPa-s at 25°C. When the viscosity is in this
range, a thick light-transmitting layer having a thickness
of abkout 70 to 110 pm can be formed as the cutermost layer
by application using a spin coater or the like.

{0083]

When the composition is used in a light-transmitting
layer, the elastic modulus of the UV-cured film at 25°C is
preferably in a range of 100 to 2000 mPa and more preferably
in a range of 200 to 1500 mPa. When the elastic modulus of
the cured film is in this range, scratching and skew of the
cured film can be satisfacterily suppressed.

[0084]
[OCptical disc]

An optical disc according to the present invention uses
the UV-curable composition in the outermost layer and thus
high anti-fingerprint property and fingerprint wipe-off
property can be achieved. An example configuration cf the
optical disc according to the present invention is a
structure that has a hard ccat layer as the ocutermost layer

or a structure that has no hard coat layer instead of a



9 2.560 759259 1.556 7 59 259 5 53 Eastic nodulus (25C) [ MPa]
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light-transmitting layer as the outermost layer. In the
present invention, an optical disc may have any one of these
structures. In any structure, when a cured film formed of
the UV-curable composition described above is used as the
outermost layer, light can be transmitted satisfactorily, a
high stain-proof properties and contamination wipe-off
property afe exhibited, and a stable stain-proof properties
can be exhibited even after elapse of a long period of time
or when left in a high-temperature high-humidity environment.
Thus, scattering of light rarely occurs at a surface of the
optical disc of the present inventicn and information can be
satisfactorily read and recorded with light.

[0085]

An optical disc having a light-transmitting layer as
the outermost layer is preferably an optical disc prepared
by sequentially stacking at least a light-reflecting layer,
an information recording layer, and a light-transmitting
layer on a substrate in that order and used to read and
write information with a blue laser beam through the light-
transmifting layer. An optical disc having a hard coat
layer as the outermost layer is preferably an optical disc
prepared by sequentially stacking at least a light-
reflecting layer, an information recording layer, and a
light-transmitting layer on a substrate in that order with a

hard coat layer constituting the outermost layer, and used
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to read and write information with a blue laser beam through
the hard coat layer.
[0086]

The light-transmitting layer of the optical disc of the
present invention preferably highly efficiently transmits a
blue laser beam having an oscillation wavelength of 370 to
430 nm, and preferably has a transmittance of 85% or higher
and more preferably 90% or higher for 405 nm light at a
thickness of 100 wum.

[0087]

The thickness of the light-transmitting layer of the
optical disc of the present invention is preferably 70 to
110 pym. The thickness of the light-transmitting layer is
typically set at about 100 pum. However, since thickness
significantly affects the optical transmittance and
read/write operation of signals, the thickness needs to be
sufficiently controlled.

(00881

The elastic modulus of the light-transmitting layer at
25°C is preferably in a range of 100 to 2000 MPa and more
preferably in a range of 200 to 1500MPz. When the elastic
modulus of the cured film is in this range, prevention of
scratching and reduction of skew of the cured film can be
more easlily realized.

[0089]
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The light-reflecting layer may be any layer that can
reflect the laser beam and form an optical disc on which
recording and reading can be periormed. For example, a
metal such as gold, copper, or aluminum, an alloy thereof,
and an inorganic compound such as silicon can be used.
Among these, silver or an alloy mainly composed of silver is
preferred since the reflectance for the light at and near
400 nm is high. The thickness of the light-reflecting layer
is preferably about 10 to 60 nm. -
(0090]

A disk-shaped circular resin substrate can be used as
the substrate and polycarbonate is preferably used as the
resin. When the optical disc is a read-only disc, pits for
recording information are formed in a surface of the
substrate ontoc which the light-reflecting layer is stacked.
[0091]

When a hard cocat layer is formed on the optical disc,
the thickness of the hard coat layer is preferably 1 to 10
pm and more preferably 2 to 5 pum. When the thickness is 2 to
5 um, the amount of skew can be reduced.

[0082]

The hard coat layer preferably has a high hardness to
reduce scratching. The hardness is preferably 2H or more
and more preferably 4H or mcre in terms of surface pencil

hardness.
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[0093]

The elastic modulus of the hard coat layer at 25°C is
preferably in a range of 1000 to 4000 MPa and more
preferably in a range of 1500 to 3000MPa. When the elastic
modulus is low within this range, when the elastic modulus
is low, the film becomes soft and when the elastic modulus
is high, the film becomes brittle which is not favorable.
[0094]

In the case of a writable optical disc, an information
recording layer is provided between a light-reflecting layer
and a light-transmitting layer. The UV-curable compesition
for optical discs according to the present invention rarely
causes recording errors during optical recording due to
reduced droplet size even when grease such as that
constituting fingerprint has adhered. Thus, the composition
is suitable for use in a write-type optical disc. The
information recording layer cof a write~type optical disc may
be any layer that allows reading and writing of information
and may be a phase change recording layer, an optical
magnetic recording layer, or an organic dye recording layer.
[0095]

When the information recording layer is a phase change
recording layer, the information recording layer is usually
constituted by a dielectric layer and a phase change film.

The dielectric layer is required to exhibit a function of
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reducing heat generated in the phase change layer and a
function of adjusting the reflectance of the disc, and has a
mixed composition containing ZnS and Si0;. The phase change
film generates different reflectances in an amorphous state
and a crystalline state due to the phase of the film being
changed. A Ge-Sb-Te based, Sb-Te based, or Ag-In-Sb-Te
based alloy can be used in the phase change film.

(0096]

The optical disc of the present invention may include
two or more information recording regions. For example, in
the case of a read-only optical disc, a first light-
reflecting layer and a first light-transmitting layer are
stacked on a substrate having pits, and a second light-
reflecting layer and a second light-transmitting layer may
be formed on the first light-transmitting layer or another
layer formed on the first light-transmitting layer. In such
a case, pits are also formed in the first light-transmitting
layer or the layer formed on the first light-transmitting
layer. In the case of a read/write optical disc, an
information recording layer, a light-reflecting layer, and a
light-transmitting layer are stacked on a substrate. A
second light-reflecting layer, a second information
recording layer, and a second light-transmitting layer may
be further formed on the light-transmitting layer to obtain

a double information recording layer structure, or layers
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may be further stacked to obtain a structure having three or
more information recording layers. When plural layers are
stacked, the total thickness of the respective layers may be
adjusted within the range of thickness described above.
[0097]

The optical disc of the present invention may be a
read-only disc or read/write disc. A read-only disc can be
produced by forming pits, which form an information
recording layer, during injection molding of a circular
resin substrate, forming a light-reflecting layer on the
information recording layer, applying a UV-curable
composition to the light-reflecting layer by spin coating ox
the like, and curing the composition by UV ilrradiation to
form a light-transmitting layer. A read/write disc can be
preduced by forming a light-reflecting layer on a circular
resin substrate, forming an information recording layer such
as a phase change film or an optical magnetic recording film,
applying the UV-curable composition to the light-reflecting
layer by spin coating or the like, and curing the
composition by UV irradiation to form a light-transmitting
layer.

[0098]

When the UV-curable composition applied to the light-

reflecting layer is cured by UV irradiation, for example, a

continuous irradiation method that uses a metal halide lamp,
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a high-pressure mercury lamp or the like may be performed or
a flash exposure method described in USP 5904795 may be
performed. The flash exposure method is more preferred
since curing can be conducted highly efficiently.

[0099]

UV irradiation is preferably controlled so that the
irradiation dose is 0.05 to 1 J/cm?. The irradiation dose is
more preferably 0.053 to 0.8 J/cm? and most preferably 0.05
to 0.6 J/cm®. The UV-curable resin composition used in the
optical disc of the present invention is sufficiently cured
even when the irradiation dose is low, dcoes not cause
tucking in surfaces and edge surfaces of the optical disc,
and does not cause skew and deformation of the optical disc.
[0100]

[Embodiments]

Deséribed below are examples of specific structures of
a single-layer optical disc and a double-layer optical disc
which exemplify the optical disc of the present invention.
[0101]

A single-layer optical disc which is a preferred
embodiment of the optical disc of the present invention has,
for example, a structure in which a light-reflecting layer 2
and a light-transmitting layer 3 are stacked on a substrate
1 and information is recorded and read with a blue laser

beam incident from the light-transmitting-layer side, as
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shown in Fig. 1. In the drawings, corrugated portions
schematically represent recording tracks (grooves). The
light-transmitting layer 3 is a layer constituted by a
laminate containing a cured product of the UV-curable
compesition of the present invention and has a thickness in
a range of 100 *10 pm. The thickness of the substrate 1 is
about 1.1 mm and the light-reflecting film is a thin film
composed of silver or the like. As shown in Fig. 2, an
example of a structure including a hard ccat layer provided
on the above-described structure is also preferred.

[0102]

An example of a preferred embodiment of a multilaver
optical disc is a double-layer optical disc structure in
which a light-reflecting layer 5 and a light-transmitting
layer & are stacked on a substrate 1, a light-reflecting
layer 2 and a light-transmitting layer 3 are stacked on the
light-transmitting layer 6, and information is recorded and
read with a blue laser beam incident from the light-
transmitting-layer-3 side, as shown in Fig. 3. The light-
transmitting layer 3 and the light-transmitting layer 6 are
layers composed of UV-curable compositions. At least one of
the light-transmitting layer 3 and the light-transmitting
layer 6 is composed of the UV-curable composition of the
present invention. The total thickness of the light-

transmitting layer 3 and the light-transmitting layer 6 is
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in a range of 100 +10 pum. The thickness of the substrate 1
is about 1.1 mm and the light-reflecting film is a thin film
composed of silver or the like.

[0103]

In a double layer optical disc héving this structure,
recording tracks {(grooves} are also formed in a surface of
the light-transmitting layer 6. Thus, the light-
transmitting layer 6 may have a muiltilayer structure
obtained by stacking a layer of a cured film of a UV-curable
compesition suitable for forming recording tracks on a layer
of a cured film of a UV-curable composition having high
adhesiveness. This multilayer optical disc may also include
a hard coat layer as the outermcst layer, as shown in Fig. 4.
[0104]

A method for producing an optical disc shown in Fig. 1
will now be described.

First, a substrate 1 having guide grooves, which are
called recording tracks (grcooves), for tracking a laser beam
is prepared by injection molding of a polycarbonate resin.
Then a light-reflecting layer 2 is formed con a recording-
track-side surface of the substrate 1 by sputter-depositing
or vapor-depositing a silver allcy or the like. After a
light-transmitting layer composed of a UV-curable
composition is formed on the light-reflecting layer 2, the

UV-curable composition of the present invention is applied
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and irradiated with UV from one or both sides of the disc to
cure the UV-curable composition and form a light-—
transmitting layer 3. As a result, an optical disc shown in
Fig. 1 is produced.

f{0105]

A method for producing an optical disc shown in Fig. 3
will now be described.

First, a substrate 1 having guide grooves, which are
called recording tracks (grooves), for tracking a laser beam
is prepared by injection molding of a peclycarbonate resin,
Then a light-reflecting layer 6 is formed on a recording-
track-side surface of the substrate 1 by sputter-depositing
or vapor-depositing a silver alloy or the like.

[0106]

A light-transmitting layer 5 composed of the UV-curable
composition ¢f the present invention or any cother UV-curable
composition is formed thereon. During this process,
recording tracks (grooves) are transferred onto the surface
by using a mold. The step of transferring the recording
tracks {(grooves}) is as follows. A UV-curable composition is
applied to the light-reflecting layer 6 on the substrate 1.
A mold for forming recording tracks (grooves) is bonded to
the applied UV-curable composition. UV is applied from one
or both sides of the bonded disc to cure the UV-curable

composition. Then the mold is separated and a light-



resin(3) (Syn. Ex. 3) 2.5 (4) (Syn. Ex. 4)

_.54_.

reflecting layer 2 is formed on the recording-track
(groove)-side surface of the light-transmitting layer 5 by
sputter-depositing or vapor-depositing a silver alloy or the
like. A UV-curable composition is applied to the light-
reflecting layer 2 and cured by UV irradiation tc foxm a
light-transmitting layer 3. As a result, an optical disc
shown in Fig. 3 is produced. An optical disc having a
light-reflecting layer constituted by a phase change
recording layer can be produced in the same manner.
EXAMPLES

[0107]

The present invention will now be described in further
detail by using Examples below. Howeﬁer, the present
invention is not limited to Examples below.

[0108]
(Synthetic Example 1)

Into a glass flask equipped with a stirrer, a
thermometer, a cooling duct, and a dropper, 20 parts by mass
of a perfluoropolyether compound having hydroxyl groups at
both ends represented by formula (X-1) below, 20 parts by
mass of diisopropyl ether as a solvent, 0.0Z parts by mass
of p-methoxyphenol as a polymerization inhibitor, and 3.1
parts by mass of triethylamine as a neutralizer were fed.
Stirring was started in an air stream and 2.7 parts by mass

of acrylic acid chloride was added dropwise over 1 hour
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while maintaining the interior of the flask at 10°C. After
dropwise addition, the resulting mixture was stirred for 1
hour at 10°C, heated and stirred for 1 hour at 30°C, and
heated and stirred for 10 hours at 50°C to induce reaction.
Gas chromatography measurement confirmed disappearance of
acrylic acid chloride. After 40 parts by mass of
diisopropyl ether was added as a solvent, 80 parts by mass
of ion exchange water was added and the resuliting mixture
was stirred, was left to stand, and had a water layer
removed therefrom. This washing process was repeated three
times. Then 0.02 parts by mass of p-methoxyphenol was added
as a polymerization inhibitor and 8 parts by mass of
magnesium sulfate was added as a dehydrating agent. The
resulting mixture was left to stand for 1 day to completely
remove water, and then the dehydrating agent was separated
by filtration.

[01085]

[Chem. 7]

Ho—CHz—éx—O)-Xv-—CHZ-——OH X-1
n

(in formula, X represents a perfluoromethylene group and a
perfluoroethylene group, an average of seven
perfluloromethylene groups and an average of eight
perfluoroethylene groups are present in a molecule, and the

average number of fluorine atoms is 46. The number-average
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molecular weight determined by GPC is 1,500.)
f01101

Next, the solvent was distilled away under a reduced
pressure to obtain a monomer represented by structural
formula {dl-1-1) below.
[0111]

[Chem. 8]
1 Il
CH2=CH—C—0—CHz—éx—Oa—X—CHz—O—C—CH:CHz (d1-1-1
n

(in formula, X represents a perfluoromethylene group and a
perfluoroethylene group, an average of seven
perfluloromethylene groups and an average of eight
perfluoroethylene groups are present in a molecule, and the
average number of fluorine atoms is 46.)

[0112]

Into another glass flask equipped with a stirrer, a
thermometer, a cooling duct, and a dropper, €3.0 parts by
mass of methyl isobutyl ketone as a solvent was fed and the
temperature was raised to 105°C in a nitrogen stream under
stirring. Then three dropping solutions, namely, 21.5 parts
by mass ¢f the monomer (dl-1-1) obtained as above, 41.3
parts by mass of 2-hydroxyethyl methacrylate, and 135.4
parts by mass of an initiator solution containing 8.4 parts

by mass of t-butylperoxy-2-ethylhexanocate as a radical
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polymerization initiator and 126.0 parts by mass of methyl
isobutyl ketone as a solvent, were set in separate droppers,
and simultaneously added to the flask dropwise over 2 hours
while maintaining the interior of the flask at 105°C. After
the dropwise éddition, stirring was conducted for 10 hours
at 105°C and the solvent was distilled away under a reduced
pressure to obtain a polymer (P1-1).

[0113]

To the polymer (P1-1) obtained as above, 74.7 parts by
mass of methyl ethyl ketone as a solvent, 0.1 parts by mass
of p-methoxyphenol as a polymerization inhibitor, and 0.06
parts by weight of dibutyl tin dilaurate as a urethanation
catalyst were fed, stirring was started in an air stream,
and 44.8 parts by mass of 2-acryloyloxyethyl isocyanate was
added dropwise over 1 hour while maintaining a temperature
of 60°C. After the dropwise addition, the resulting mixture
was stirred for 1 hour at 60°C and heated and stirred for 10
hours at 80°C to induce reaction. IR spectrum measurement
confirmed disappearance of isocyanate groups. The resulting
mixture was diluted with methyl ethyl ketone as a solvent
and filtered to remove insoluble matter in the sclution. As
a result, a methyl ethyl ketone solution containing 20% by
mass of a fluorine-containing UV-curable resin (1) having a
polymerizable group was obtained. The molecular weight of

the flucorine-containing UV-curable resin (1) was measured by
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GPC (polystyrene equivalent molecular weight). The number-
average molecular weight was 2,400, the weight-average
molecular weight was 7,100, and the maximum molecular weighﬁ
was 200,000. The fluorine content in the fluorine-
containing UV-curable resin (1) was 11% by mass and the Uv-
curable group equivalent was 339 g/eq.

[0114]

(Synthetic Example 2)

Into a glass flask eguipped with a stirrer, a
thermometer, a cooling duct, and a dropper, 68.3 parts by
mass of methyl iscbutyl ketone as a solvenit was fed and the
temperature was raised to 105°C in a nitrogen stream under
stirring. Then three dropping solutions, namely, 32.3 parts
by mass of the monomer (dl-1-1) obtained in Synthetic
Example 1, 36.0 parts by mass of 2-hydroxyethyl methacrylate,
and 146.7 parts by mass of an initiator solution containing
10.2 parts by mass of t-butylperoxy-Z2-ethylhexancate as a
radical polymerization initiator and 136.5 parts by mass of
methyl isobutyl ketone as a solvent, were set in separate
droppers, and simultaneously added to the flask dropwise
over 2 hours while maintaining the interior of the flask at
105°C. After the dropwise addition, stirring was conducted
for 10 hours at 105°C and the solvent was distilled away
under a reduced pressure to oﬁtain a poelymer (P1-2).

[0115]
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To the polymer (P1-2) obtained as above, 75.1 parts by
mass of methyl ethyl ketone as a solvent, 0.1 parts by mass
of p—methoxyphenol as a polymerization inhibitor, and 0.06
parts by weight of tin octylate as a urethanation catalyst
were fed, stirring was started in an air stream, and 39.2
parts by mass of Z-acryloyloxyethyl isocyanate was added
dropwise over 1 hour while maintaining a temperature of 60°C.
After the dropwise addition, the resulting mixture was
stirred for 1 hour at 60°C and heated and stirred for 10
hours at 80°C to induce reaction. IR spectrum measurement
confirmed disappearance of isocyanate groups. The resulting
mixture was diluted with methyl ethyl ketone as a solvent
and filtered to remove insoluble matter in the solution. As
a result, a methyl ethyl ketone solution containing 20% by
mass of a fluorine-containing UV-curable resin (2) having a
polymerizable group was obtained. The molecular weight of
the fluorine-containing UV-curable resin (2) was measured by
GPC (polystyrene equivalent molecular weight). The number-
average melecular weight was 1,700, the weight-average
molecular weight was 5,700, and the maximum molecular weight
was 10G,000. The fluorine content in the fluorine-
containing UV-curable resin (2) was 17% by mass and the UV-
curable group equivalent was 387 g/eq.

[0116]

{Synthetic Example 3)
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Into a glass flask equipped with a stirrer, a
thermometer, a cooling duct, and a dropper, 107.4 parts by
mass of methyl isobutyl ketone as a solvent was fed and the
temperature was raised to 115°C in a nitrogen stream under
stirring. Then three dropping sclutions, namely, 38.5 parts

by mass of the monomer (dl-1-1) obtained in Synthetic

Example 1, 32.8 parts by mass of 2-hydroxyethyl methacrylate,

and 120.6 parts by mass of an initiator solution containing
10.7 parts by mass of t-butylperoxy-Z-ethylhexanocate and
109.9 parts by mass of methyl isobutyl ketone, were set in
separate droppers, and simultaneously added to the flask
dropwise over 2 hours while maintaining the interior of the
flask at 115°C. After the dropwise addition, stirring was
conducted for 10 hours at 115°C and the solvent was
distilled away under a reduced pressure to obtain a polymer
(P1-3).

{0117]

To the polymer (P1-3) obtained as above, 106.9 parts by
mass of methyl ethyl ketone as a solvent, 0.1 parts by mass
of p-methoxyphenol és a polymerization inhibitor, and 0.03
parts by weight of tin octylate as a urethanation catalyst
were fed, stirring was started in an air stream, and 35.6

parts by mass of 2-acryloyloxyethyl isocyanate was added

dropwise over 1 hour while maintaining a temperature of 60°C.

After the dropwise addition, the resulting mixture was

adherence A
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stirred for 1 hour at 60°C and heated and stirred for 10
hours at 80°C to induce reaction. IR spectrum measurement
confirmed disappearance of isocyanate groups. The resulting
mixture was diluted with methyl ethyl ketone as a solvent
and filtered to remove insoluble matter in the solution. As
a result, a methyl ethyl ketone solution containing 20% by
mass of a fluorine-containing UV-curable resin (3) having a
polymerizable group was obtained. The molecular weight of
the fluorine-containing UV-curable resin (3) was measured by
GPC (polystyrene equivalent mclecular weight). The number-
average molecular weight was 1,800, the weight-average
molecular weight was 5,900, and the maximum molecular weight
was 80,000. The fluorine content in the fluorine-containing
UV-curable resin (3} was 20% by mass and the UV-curable
group equivalent was 423 g/eq.

[0118]

{Synthetic Example 4)

Into a glass flask equipped with a stirrer, a
thermometer, a cooling duct, and a dropper, 44.2 parts by
mass of methyl isobutyl ketone as a solvent was fed and the
temperature was raised to 105°C in a nitrogen stream under
stirring. Then three dropping solutions, namely, 38.5 parts
by mass of the monomer {dl-1-1) obtained in Synthetic
Example 1, 32.8 parts by mass of 2-hydroxyethyl methacrylate,

and an initiator solution containing 10.7 parts by mass of
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t-butylperoxy-2—-ethylhexancate as a radical polymerization
initiator and 88.3 parts by mass of methyl isobutyl ketone
as a sclvent, were set in separate droppers, and
simultaneously added to the flask dropwise over 2 hours
while maintaining the interior of the flask at 105°C. After
the dropwise addition, stirring was conducted for 10 hours
at 105°C and the solvent was distilled away under a reduced
pressure to obtain a polymer (P1-4).

[0119]

Tc the polymer (Pl-4) obtained as above, 106.9 parts by
mass of methyl ethyl ketone as a sclvent, 0.1 parts by mass
of p-methoxyphenol as a polymerization inhibitox, and 0.03
parts by weight of tin octylate as a urethanation catalyst
were fed, stirring was started in an air stream, and 35.6
parts by mass of Z-acryloyloxyethyl isocyanate was.added
dropwise over 1 hour while maintaining a temperature of 60°C.
After the dropwise addition, the resulting mixture was
stirred for 1 hour at 60°C and heated and stirred for 10
hours at 80°C to induce reaction. IR spectrum measurement
confirmed disappearance of isccyanate groups. The resulting
mixture was diluted with methyl ethyl ketone as a solwvent
and filtered to remove inscluble matter in the solution. As
a result, a methyl ethyl ketone solution containing 20% by
mass of a fluorine-containing UV-curable resin (4) having a

polymerizable group was obtained. The molecular weight of
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the fluorine-containing UV-curable resin (4) was measured by
GPC (polystyrene equivalent molecular weight). The number-
average molecular weight was 3,000, the weight-average
molecular weight was 25,000, and the maximum molecular
weight was 1,500,000. The fluorine content in the fluorine-
containing UV-curable resin (4) was 20% by mass and the UV-
curable group equivalent was 423 g/eq. The chart diagram of
the IR spectrum of the fluorine-containing UV-curable resin
(4) is shown in Fig. 1 and the chart diagram of @C-NMR is
shown in Fig. 2.

[0120]

{(Synthetic Example 5)

Into a glass flask equipped with a stirrer, a
thermometer, a cooling duct, and a dropper, 22.1 parts by
mass of methyl isocbutyl ketone as a solvent was fed and the
temperature was raised to 105°C in a nitrogen stream under
stirring. Then three dropping solutions, namely, 38.5 parts
by mass of the monomer {(dl-1-1) obtained in Example 1, 32.8
parts by mass of 2-hydroxyethyl methacrylate, and an
initiator solution containing 10.7 parts by mass of -
butylperoxy—-2-ethylhexancate and 58.1 parits by mass of
methyl isobutyl ketone, were set in separate droppers, and
simultaneously added to the flask dropwise over 2 hours
while maintaining the interior of the flask at 105°C. After

the dropwise addition, stirring was conducted for 10 hours
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at 105°C and the solvent was distilled away under a reduced
pressure to obtain a polymer (P1-5).
[0121]

To the polymer (PLl-5) obtained as above, 106.9 parts by
mass of methyl ethyl ketone as a solvent, 0.1 parts by mass
of p-methoxyphenol as a polymerization inhibitor, and 0.03
parts by weight of tin octylate as a urethanation catalyst
were fed, stirring was started in an air stream, and 35.6
parts by mass of 2-acryloyloxyethyl isocyanate was added
dropwise over 1 hour while maintaining a temperature of 60°C.
After the dropwise addition, the resulting mixture was
stirred for 1 hour at 60°C and heated and stirred for 10
hours at 80°C to induce reaction. IR spectrum measurement
confirmed disappearance of isocyanate groups. The resulting
mixture was diluted with methyl ethyl ketone as a solvent
and filtered to remove insoluble matter in the solution. As
a result, a methyvl ethyl ketone solution containing 20% by
mass of a fluorine-containing UV-curable resin (5) having a
polymerizable group was obtained. The molecular weight of
the fluerine—-containing UV-curable resin (5) was measured by
GPC (polystyrene equivalent molecular weight}). The number-
average molecular weight was 3,200, the weight-average
molecular weight was 87,000, and the maximum molecular
welght was 7,000,000. The fluorine content in the fluorine-

containing UV-curable resin (5) was 20% by mass and the UV-
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curable group equivalent was 423 g/eq.
[0122]
(Synthetic Example 6)

Into a glass flask equipped with a stirrer, a
thermometer, a cooling duct, and a dropper, 36.8 parts by
mass of methyl iscbutyl ketone as a solvent was fed and the
temperature was raised to 105°C in a nitrogen stream under
stirring. Then three dropping solutions, namely, 42.8 parts
by mass of the monomer (di-1-1) obtained in Example 1, 30.7
parts by mass of 2-hydroxyethyl methacrylate, and an
initiator solution containing 11.0 parts by mass of t-
butylperoxy-2-ethylhexancate as a2 radical polymerization
initiator and 73.5 parts by mass of methyl isobutyl ketone
as a solvent, were set in separate droppers, and
simultanecusly added to the flask dropwise over 2 hours
while maintaining the interior of the flask at 105°C. After
the dropwise addition, stirring was conducted for 10 hours
at 105°C and the solvent was distilled away under a reduced
pressure to obtain a polymer (P1-6).

[0123]

To the polymer (P1-6) obtained as above, 107.0 parts by
mass of methyl ethyl ketone as a solvent, 0.1 parts by mass
of p-methoxyphenol as a polymerization inhibitor, and 0.03
parts by weight of tin octylate as a urethanation catalyst

were fed, stirring was started in an air stream, and 33.5
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parts by mass of 2-acryloyloxyethyl isocyanate was added
dropwise over 1 hour while maintaining a temperature of 60°C.
After the dropwise addition, the resulting mixture was
stirred for 1 hour at 60°C and heated and stirred for 10
hours at 80°C to induce reaction. IR spectrum measurement
confirmed disappearance of isocyanate groups. The resulting
mixture was diluted with methyl ethyl ketone as a solvent
and filtered to remove insoluble matter in the solution. As
a result, a methyl ethyl ketone solution containing 20% by
mass of a fluorine-containing UV-curable resin (6) having a
polymerizable group was obtained. The meolecular weight of
the fluorine-containing UV-curable resin (6) was measured by
GPC (polystyrene equivalent molecular weight). The number-
average molecular weight was 2,500, the weight-average
molecular weight was 14,000, and the maximum molecular
weight was 600,000. The fluorine content in the fluorine-
containing UV-curable resin (6} was 23% by mass and the UV-
curable group equivalent was 450 g/eq.

[0124]

(Synthetic Example 7)

Intoc a glass flask equipped with a stirrer, a
thermometer, a cooling duct, and a dropper, 32.3 parts by
mass of methyl isobutyl ketone as a solvent was fed and the
temperature was raised to 105°C in a nitrogen stream under

stirring. Then three dropping solutions, namely, 42.8 parts
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by mass of the monomer (di-1-1) obtained in Example 1, 29.0
parts by mass of Z-hydroxyethyl acrylate, and an initiator
solution containing 7.1 parts by mass of t-butylperoxy-2-
ethylhexanoate as a radical polymerization initiator and
75.5 parts by mass of methyl iscbutyl ketone as a solvent,
were set in separate droppers, and simultaneously added to
the flask dropwise over 2 hours while maintaining the
interior of the flask at 105°C. After the dropwise addition,
stirring was conducted for 10 hours at 105°C and the solvent
was distilled away under a reduced pressure to obtain a
polymer (P1-7).

[0125]

To the poclymer (P1l-7) obtained as above, 107.0 parts by
mass of methyl ethyl ketone as a solvent, 0.l parts by mass
of p-methoxyphencl as a polymerization inhibitor, and 0.03
parts by weight of tin octylate as a urethanation catalyst
were fed, stirring was started in an air stream, and 21.6
parts by mass of 2-acryloyloxyethyl isocyanate was added
dropwise over 1 hour while maintaining a temperature of 60°C.
After the dropwise addition, the resulting mixture was
stirred for 1 hour at 60°C and heated and stirred for 10
hours at 80°C to induce reaction. IR spectrum measurement
confirmed disappearance of isocyanate groups. The resulting
mixture was diluted with methyl ethyl ketone as a solvent

and filtered to remove insoluble matter in the solution. As
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a result, a methyl ethyl ketone solution containing 20% by
ﬁass of a fluorine-containing UV-curable resin (7) having a
polymerizable group was obtained. The molecular weight of
the fluorine-containing UV-curable resin (7) was measured by
GPC (polystyrene equivalent molecular weight). The number-
average molecular welight was 3,100, the weight-average
nolecular weight was 7,300, and the maximum molecular weight
was 140,000. The fluorine content in the fluorine-
containing UV-curable resin (7) was 23% by mass and the UV-
curable group equivalent was 429 g/eq.

[0126]

(Synthetic Example 8)

Into a glass flask equipped with & stirrer, a
thermometer, a cooling duct, and & dropper, 81.9 parts by
mass of methyl isobutyl ketone as a solvernt was fed and the
temperature was raised to 105°C in a nitrogen stream under
stirring. Then three dropping soluticns, namely, 30.3 parts
by mass of the monomer (di-1-1) obtained in Example 1, 51.6
parts by mass of a polyoxyalkylene-containing methacrylate
(n in the formula is 5 on average) represented by forrula
(d2-1) below, and an initiator solution containing 12.2
parts by mass of t-butylperoxy-2-ethylhexanocate as a radical
polymerization initiator and 69.9 parts by mass of methyl
isobutyl ketone as a solvent, were set in separate droppers,

and simultaneously added to the flask dropwise over 2 hours
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while maintaining the interior of the flask at 105°C. After
the dropwise addition, stirring was conducted for 10 hours
at 105°C and the solvent was distilled away under a reduced
pressure teo obtain a polymer (P1-8).
[0127]
[Chem. 9]

CH; O
CH,= (I:-—!:[—o—écg,Hso)—H (d2-1)

n

[0128]

To the polymer {(P1-8) obtained as above, 70.7 parts by
mass of methyl ethyl ketone as a solvent, 0.1 parts by mass
of p-methoxyphenol as a polymerization inhibitor, and 0.06

- parts by weight of tin octylate as a urethanation catalyst
were fed, stirring was started in an air stream, and 18.1
parts by mass of 2Z-acryloyloxyethyl isocyanate was added
dropwise over 1 hour while maintaining a temperature of 60°C.
After the dropwise addition, the resulting mixture was
stirred for 1 hour at 60°C and heated and stirred for 10
hours at 80°C to induce reaction. IR spectrum measurement
confirmed disappearance of isoccyanate groups. The resulting
mixture was diluted with methyl ethyl ketone as a solvent
and filtered to remove insoluble matter in the solution. As
a result, a methyl ethyl ketone solution containing 20% by

mass of a fluorine-containing UV-curable resin (8) having a
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polymerizable group was obtained. The molecular weight of
the fluorine-containing UV-curable resin (8) was measured by
GPC (polystyrene equivalent molecular weight). The number-
average molecular weight was 1,800, the weight-average
molecular weight was 5,400, and the maximum molecular weight
was 90,000. The fluorine content in the fluorine-containing
UV-curable resin (8) was 17% by mass and the UV-curable
group equivalent was 780 g/eq.

[0129]

(Synthetic Example 9)

Into a glass flask equipped with a stirrer, a
thermometer, a cocling duct, and a dropper, 56.2 parts by
mass of methyl isobutyl ketone as a solvent was fed and the
temperature was raised to 105°C in a nitrogen stream under
stirring. Then four dropping solutions, namely, 38.7 parts
by mass of the monomer (dl-1-1) obtained in Example 1, 16.6
parts by mass of 2-hydroxyethyl methacrylate, 21.9 parts by

- mass of an unsaturated fatty acid hydroxyalkyl ester-
modified s-caprolactone (n in the formula is 1 on average)
represented by formula (d2-2) below, and an initiator
solution containing 11.6 parts by mass of t-butylperoxy-2-
ethylhexanoate as a radical polymerization iﬁitiator and
112.3 parts by mass of methyl isobutyl ketone as a solvent,
were set in separate droppers, and simultaneously added to

the flask dropwise over 2 hours while maintaining the
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interior of the flask at 105°C. After the dropwise addition,
stirring was conducted for 10 hours at 105°C and a solution
of a polymer (P1-9) was obtained.
(0130}
[Chem. 10]

CH; O
cH2=(I:mg-—OCHZCHzo—eﬁ—écnz)s—oa—H (d2-2)

n
o

[0131]

To the polymer (P1-9) cobtained as above, 0.1 parts by
mass of p-methoxyphenol as a polymerization inhibitor and
0.06 parts by weight of tin octylate as a urethanation
catalyst were fed, stirring was started in an air stream,
and 30.3 parts by mass of Z-acryloyloxyethyl isocyanate was
added dropwise over 1 hour while maintaining a temperature
of 60°C. After the dropwise addition, the resulting mixture
was stirred for 1 hour at 60°C and heated and stirred for 10
hours at 80°C to induce reaction. IR spectrum measurement
confirmed diéappearance cf isocyanate groups. The resulting
mixture was diluted with methyl ethyl ketone as a solvent
and filtered to remove insoluble matter in the solution. Aas
a result, a methyl ethyl ketone solution containing 20% by
mass of a fluorine-containing UV-curable resin (9) having a
polymerizable group was obtained. The molecular weight of

the fluorine-containing UV-curable resin (9) was measured by
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GPC (polystyrene equivalent molecuilar weight). The number-
average molecular weight was 2,100, the weight-average
molecular weight was 15,100, and the maximum molecular
weight was 600,000. The fluorine content in the fluorine-
containing UV-curable resin (9) was 20% by mass and the UV-
curable group equivalent was 500 g/eq.

[0132]

(Synthetic Example 10)

Into a glass flask equipped with a stirrer, a
thermometer, a cocling duct, and a dropper, 20 parts by mass
of a perflucropolyether compound (X-1) having hydroxyl
groups at both ends represented by formula (X-1) below, 10
parts by mass of diisopropyl ether as a solvent, 0.006 parts
by mass of p-methoxyphenol as a polymerization inhibitor,
and 3.3 parts by mass of triethylamine as a neutralizer were
fed. Stirring was started in air stream and 3.1 parts by
mass of methacrylic acid chloride was added dropwise over 2
hour while maintaining the interior of the flask at 10°C.
After dropwise addition, the resulting mixture was stirred
for 1 hour at 10°C, heated and stirred for 1 hour at 30°C,
and heated and stirred for 10 hours at 50°C to induce
reaction. Gas chromatography measurement confirmed
disappearance of methacrylic acid chloride.

[0133]

[Chem. 11]
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HO-—CHz—éX—-—O)-X—-CHz—OH (X-1)
n

(in formula, X represents a perfluoromethylene group and a
perfluorcethylene group, an average of seven
perfluloromethylene groups and an average of eight
perflucroethylene groups are present in a molecule, and the
average number of fluorine atoms is 46. The number-average
molecular weight determined by GPC is 1,500.)

[0134]

After 72 parts by mass of diisopropyl ether was added
as a solvent, 72 parts by mass of ion exchange water was
added and the resulting mixture was stirred, was left to
stand, and had a water layer removed therefrom. This
washing process was repeated three times. Then 8 parts by
mass of magnesium sulfate was added as a dehydrating agent.
The resulting mixture was left to stand for 1 day to
completely remove water, and then the dehydrating agent was
separated by filtration to obtain a filtrate. The solvent
in the filtrate was distilled away under a reduced pressure.
As a result, 20.8 parts by mass of a monomer {dl-2-1)
represented by formula below was obtained as a compcund (A).
[0135]

[Chem. 12]
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8 i
CH,= c-—--~~c~~—-o---~CHz—ex—o9—x—c:|r|z—o—-c——c=CH2 (d1-2-1)
n

{(in formula, X represents a perfluoromethylene group and a
perfluorcethylene group, an average of seven
perfluloromethylene groups and an average of eight
perfluorcethylene groups are present in a molecule, and the
average number of fluorine atoms is 46.)

[0136]

Into a glass flask equipped with a stirrer, a
thermometer, a cooling duct, and a dropper, 57.3 parts by
mass of methyl iscbutyl ketone as a solvent was fed and the
temperature was raised to 105°C in a nitrogen stream under
stirring. Then three dropping solutions, namely, 19.6 parts
by mass of the monomer (dl-2-1) obtained as above, 37.7
parts by mass of 2-hydroxyethyl acrylate, and an initiator
solution containing 8.6 parts by mass of t-butylperoxy-2-
ethylhexanoate as a radical polymerization initiator and
115.0 parts by mass of methyl iscobutyl ketone as a solvent,
were set in separate droppers, and simultaneously added to
the flask dropwise over 2 hours while maintaining the
interior of the flask at 105°C. After the dropwise addition,
stirring was conducted for 10 hours at 105°C and the solvent
was distilled away under a reduced pressure to obtain a

poliymer (Pl-1Q).
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[0137]

To the polymer (P1-10) obtained as above, 97.3 parts by
mass of methyl ethyl ketone as a solvent, 0.05 parts by mass
of p-methoxyphenol as a polymerization inhibitor, and 0.04
parts by weight of tin octylate as a urethanation catalyst
were fed, stirring was started in an air stream, and 39.7
parts by mass of 2-acryloyloxyethyl isocyanate was added
dropwise over 1 hour while maintaining a temperature of 60°C.
After the dropwise addition, the resulting mixture was
stirred for 1 hour at 60°C and heated and stirred for 5
hours at 80°C £0 induce reaction. IR spectrum measurement
confirmed disappearance of absorption peaks attributable to
isocyanate groups. The resulting mixture was diluted with
methyl ethyl ketone as a solvent and filtered to remove
insoluble matter in the solution. As a result, a methyl
ethyl ketone solution containing 20% by mass of a fluorine-
containing UV-curable resin (10) having a polymerizable
group was cbtained. The molecular weight of the radical-
polymerizable resin (10) was measured by GPC (polystyrene
equivalent meolecular weight). The number-average molecular
weight was 2,200, the weight-average molecular weight was
6,200, and the maximum molecular weight was 100,000, The
fluorine content in the fluorine-containing UV-curable resin
(10) was 11% by mass and the UV-curable group equivalent was

357 g/eq.
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[0138]
(Synthetic Example 11)

Intoc a glass flask equipped with a stirrer, a
thermometer, a cooling duct, and a dropper, 69.0 parts by
mass of methyl isobutyl ketone as a solvent was fed and the
temperature was raised to 105°C in a nitrogen stream under
stirring. Then two dropping solutions, namely, 137.8 parts
by weight of a monomer solution containing 40.0 parts by
mass of a fluorinated alkyl-containing acrylate represented
by formula (Y-1) below, 28.8 parts by mass ofwé—hydroxyethyl
methacrylate, and 69.0 parts by mass of methyl iscbutyl
ketone as a solvent and 25.9 parts by mass of an initiator
solution containing 3.4 parts by mass of t-butvlperoxy-2-
ethylhexanoate as a radical polymerization initiator and
22.5 parts by mass of methyl isobutyl ketone as a solvent,
were set in separate droppers, and simultaneously added to
the flask dropwise over 3 hours while maintaining the
interior of the flask at 105°C. After the dropwise addition,
stirring was conducted for 10 hours at 105°C and a polymer
solution was obtained as a result.

[0139]

{Chem. 13]

Il
CH,=—=CH—C—0—CH,CH,CgF7 (Y-1)

(0140]
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To the polymer solution obtained as above, 0.1 parts by
mass of p-methoxyphenol as a polymerization inhibitor and
0.05 parts by weight of tin octylate as a urethanation
catalyst were fed and 31.2 parts by mass of 2-
acryloyloxyethyl isccyanate was added dropwise in an air
stream in 1 hour while maintaining a temperature of 60°C.
After the dropwise addition, the resulting mixture was
stirred for 1 hour at 60°C and heated and stirred for 10
hours at 80°C to induce reaction. IR spectrum measurement
confirmed disappearance of isocyanate grocups. The resulting
mixture was diluted with methyl isobutyl ketone as a solvent
and filtered to remove inscluble matter in the solution. As
a result, a methyl isobutyl ketone solution containing 20%
by mass of a fluorine-containing UV-curable resin (11l)
having a polymerizable group was obtained. The molecular
weight of the fluorine-containing UV-curable resin (11l) was
measured by GPC (polystyrene equivalent molecular weight).
The number-average molecular weight was 3,000, the weight-
average molecular weight was 7,000, and the maximum
molecular weight was 40,000. The fluorine content in the
fluorine-containing UV-curable resin (11) was 25% by mass
and the UV-curable group equivalent was 452 g/eq.

o [0141]
Each of the compositions having blends shown in Tables

1l to 4 below (figures o©of the compositions in the tables are
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in terms of parts by mass) was heated at 60°C for 3 hours
and dissolved to prepare UV-curable compositions of Examples
1 to 24 and Comparative Examples 1 to 3. The contents of
fluorine-containing UV-curable resins (1) to (10) in the
tables is in terms of parts by mass as a 20% by mass
solution obtained in Synthetic Examples described above.
Each of the compositions was evaluated as below and the
results are also indicated in the tables.
[0142]
<Method for measuring viscosity>

The viscosity of each UV-curable composition at 25°C
was measured with a B-type viscometer (BM-type model
produced by TOKYO KEIKI INC.).
[0143]
<Method for measuring elastic modulus>

A UV-curable composition was applied to a glass plate
so that the thickness of the cured coating film was to be
100 #10 pm, and then cured by using a metal halide lamp
(equipped with a cold mirxrror, lamp output: 120 W/cm) in a
nitrogen atmosphere at 500 mJ/cm®. The elastic modulus of
the cured coating film was measured with an automatic
dynamic viscoelastic meter produced by TA Instruments and
the dynamic elastic modulus E’ at 25°C was assumed to be the
elastic modulus.

[0144]
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(Compatibility)

A blend composition that achieved uniform coﬁpatibility
is marked by A and a blend compesition that underwent phase
separation or clouding is marked by X.

[0145]
<Conditions for preparing optical discs for signal
evaluztion>

A.polycarbonate substrate having a diameter of 120 mm
and a thickness of 1.1 mm was prepared. Sputier-deposition
was conducted with a silver alloy target GBD05 (a silver-
bismuth alloy containing silver as a main component)
produced by KOBELCO RESEARCH INSTITUTE, INC., to form a film
20 to 40 nm in thickness. DAICURE CLEAR SD-8802 produced by
DIC Corporation was applied to the resulting silver alloy
reflecting film on the substrate by using an application
tester produced by Origin ELECTRIC CO., LTD., so that the
thickness after cure would be 97 +2 um. UV irradiation was
conducted with a =xenon flash lamp (model FUV-201WJ02)
produced by USHIO INC., under conditions that allow pre-
curing to complete in two shots (charge voltage: 3420 V) and
main curing to complete in ten shots (charge voltage: 3420
V).

Each of the compositions shown in Table 1 was applied
to the cured product by using an application tester produced

by Origin ELECTRIC CO., LTD., so that the thickness after
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cure would be about 3 pm. Cure by UV irradiation was
conducted with a xenon flash lamp (model FUV-201WJ0Z2)
produced by USHIO INC., under conditions that allow main
curing to complete in ten shots (charge voltage: 3420 V).
As a result, a sample disc for testing was obtained.
[0146]
<Preparation of artificial fingerprint solution>

To 10 parts by mass of a diluent methoxypropanocl, 1
part by mass of triolein was added, and 0.4 parts by mass cof
Kanto loam, which is a test dust 1, class 11 defined in JIS
Z8901 was further added, followed by stirring, to prepare an
artificial fingerprint sclution.
[0147]
<Preparation of a master for transferring artificial
fingerprint pattern>

About 1 ml of artificial fingerprint solution was
sampled under stirring and applied to a pélycarbonate
substrate (120 mm in diameter and 1.2 mm in thickness} by
spin coating. This substrate was heated at 60°C for 3
minutes to remove methoxypropancl to cbtain a master for
transferring an artificial fingerprint pattern.
[0148]
<Transfer of artificial fingerprint pattern>

A smaller end surface (24 mm in diameter) of a No. 9

silicone rubber plug was evenly polished with an abrasive
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praper (CC 150-Cw produced by NIHON KENSHI CO., LTD.) and
used as an artificial fingerprint transfer material. The
end surface of the artificial fingerprint transfer material
was pressed against the master for 10 seconds at a load of
126 N to transfer the artificial fingerprint solution
components onto the end surface of the transfer material.
The artificial fingerprint solution components were
transferred onto a disc surface, on which the UV-curable
resin composition was formed, at a position about 37 mm from
the center of the disc in a radial direction by pressing the
end surface of the transfer material, on which the
artificial fingerprint solution components were adhered, at
a load of 126 N for 10 seconds.

[0149]

<Artificial fingerprint adherence test>

Each disc sample with the artificial fingerprint
components transferred thereto was analyzed with a digital
microscope VHX-200 produced by KEYENCE CORPORATICN to
measure the droplet size at a magnification of x1000.

The droplet size was determined by measuring the
diameter of ten large droplets in an image and averaging the
results. Samples with a droplet size of 15 micrometers or
less are marked by A and those with a droplet size of 15
micrometer or more are marked by X.

[0150]
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<Measurement of error rate of optical disc>

Each sample disc onto which the artificial fingerprint
sclution was adhered was analyzed with BD-MASTER produced by
Pulsetec Industrial Co., Ltd., to measure Randam SER at 386
to 38 mm.

The error rate ratio of Randam SER (after adherence of
artificial fingerprint/before adherence of artificial
fingerprint) was calculated.

Samples with an error rate ratio of Randam SER of 50 ox
less are marked by A and those with 50 or less are marked by
X.

[0151]
<Wiping test>

After measuring SER, a stack of eight sheets of facial
tissue (produced by NIPPdN PAPER CRECIA Co., Ltd.) was
interposed between a larger end surface (36 mm in diameter)
of a No. 12 rubber plug and the sample disc on which the
artificial fingerprint solution was adhered at 25 N and
gradually moved to wipe off the artificial fingerprints.

This wiping test was repeated 5 times and each sample
disc was analyzed with BD-MASTER produced by Pulsetec.
Industrial Co., Ltd., to measure Randam SER at 36 to 38 mm.

IR The Randam SER ratio (after wiping/before adherence of
artificial fingerprint) was calculated. Samples with a

ratio of 10 or less are marked by A and those with a ratio
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of 10 or more are marked by X.

[0152]
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[Table 1]
Acrylate oligomer ~ V-5530
: PH-6019
EB-1290
Acrylate monomer  TMPTA
NPGDA
DPGDA
Photopolymerization  Irgacure
initiator 184
Irgacure
907
F-containing curable (1) (Syn.
resin Ex. 1)
Viscosity (25°C) [mPa-s]
Elastic modulus (25°C) [MPa]
Compatibility
Artificial Droplet size
fingerprint [em]
adherence fest  Evaluation
Randam SER  Before
adherence
After
adnerence
Ratio between
before and
after adherence
Evaluation
before and
after adherence
Wipe-offtest  After 5 times of
wiping
Ratio relative to
initial value
Wipe-off
property
evaluation

Ex.: Example

[0153]

2.5

55
2500

9.7

4.8 x
105

5.7 x
104
12

105
1.7
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25

25

57
2600

9.2

28 x
105
35x%
10-4
13

7.0 x
105
25

Ex. 3
9.5

51.5
32

29

98
3000
A
9.5

A
26 x
105
46 x
104
18

A

8.1 x
105
3.1

A

Ex. 4

25

58
2600
A
9.1

A
4.7 x
105
57 x
104

12

A

13 x
104
27

A

Ex.5

2.5

60
2700
A
9.6

A
47 %
105
6.6 x
104

14

A

9.9 x
105
2.1

A

Ex.6

59

25
9

1.5

56
2600
A
9.9

A
3.0 %
105
8.9 x
104

30

1.5 %
104
51

A

Ex.7

59

25
9

5

53
2400
A
8.3

A
2.5 x
10-5
26 x
104
10
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[Table 2]
Ex*8 Ex.9 Ex10 Ex 11 Ex. 12 Ex.13 Ex. 14
Acrylate oligomer V-5530 7 7 7 7 7 7 7
Acrylate monomer  TMPTA 59 59 58 59 59 59 59
DPGDA 25 25 25 25 25 25 25
Photopolymerization  Irgacure 9 g 9 9 9 9 9
initiator 184
F-containing (1) (Syn. Ex.** 1) 10
curable (2) (Syn. Ex. 2) 25
resin {3) (Syn. Ex. 3) 25
(4) (Syn. Ex. 4) 2.5
(5) (Syn. Ex. 5) 2.5
(6) (Syn. Ex. 6) 2.5
{7) (Syn. Ex. 7} 25
Viscosity (25°C) [mPa-s] 50 55 55 55 55 55 56
Elastic modulus (25°C) [MPa] 2400 2500 2500 2500 2600 2500 2400
Compatibility A A A A A A A
Artificial Droplet size [um] 8.7 11 10.2 9.4 9.5 8.9 9.3
fingerprint  Evaluation A A A A A A A
adherence
test
Randam Before adherence 31x  28x 24x 30x 26x 32x 42x
SER 108 105 105 105 105 105 105
After adherence 22x 47x 68x 50x 64x 42x 70x
104 104 104 104 104 104 10+
Ratio between 7 17 28 17 25 13 17
before and after
adherence
Evaluation before A A A A A A A
and after
adherence
Wipe-off  After 5 times of 483x B84x T72x 99x 65x 59x  6.4x
test wiping 105 105 10-5 105 105 105 106
Ratio relative to 16 3.1 3.0 33 25 1.8 1.5
initial value
Wipe-off property A A A A A A A
evaluation
Ex.*: Example




Syn. Ex.***: Synthetic Exanple [0156] Descriptions used in the tables
are as follows. V-5530: an epoxy acrylate with acrylic acid directly
- 88 - bonded to a glycidyl group of a bisphenol A epoxy resin,
produced by DI C Corporation PH- 6019: trifunctional aliphatic
uret hane acryl ate produced by Cogni s Japan EB- 1290:

hexaf uncti onal aliphatic urethane acryl ate produced by DAI CEL- CYTEC
COVPANY LTD. TMPTA: trinethyl ol propangét+iacryl ate EOC TMPTA:

et hyl ene oxide(3 nol)-nodified trinethylol propane triacrylate

EO PETA: ethyl ene oxide (4 nol)-nodified pentaerythritol
tetraacryjmhe PERA. pentaerythritol tetraacrylate NPGDA: neopentyl

gl ycol diacrylate DPGDA: di prgpylen y C i ael W a g e
184: 1- hyg &ig&ﬁéphexygm@eny@kgtgo%éggro t'yégda%ywﬁ Egg@ap%(@éd Eﬁ?%

| rgacur e Qfate oraReny | TMPTA- mety | t hisgphengg) - 2- 40 29
nor phol i nopropan- 1-on EQ- Tegorad 2200N: reactisge pol ysil oxane 30
produced by Evoni k DegUéBEA Japan [ 0157] In Exanples 1 to 17,

t he UV-curabl e conposi EQdkRThad good conpatibility and5®he dropl et
size of the artificial NPéPyerprint solution was satisBactorily small,

i.e., 15 nmicrometers oPPPREs. ficiddnt afd satdSsfactory stlgnal 25
Photopolymerization [rgacure S?éir 9 9 9 y Qg 9

initiator 184

Irgacure 9

907
F-containing (1) (Syn. Ex.** 1) 25 25 25 25
curable (8) (Syn. Ex. 8) 25
resin (9) (Syn. Ex. 9) 25

{10} (Syn. Ex. 10) 2.5

Viscosity (25°C) [mPa's] 55 55 55 40 68 130 46
Elastic modulus {25°C) [MPa] 2600 2500 2500 2000 1800 2400 2400
Compatibility A A A A A A A
Artificial Droplet size [pim] 9.7 9.9 10.4 96 9.9 9.7 9.7
fingerprint  Evaluation A A A A A A A
adherence
test
Randam Before adherence 37x 41x bix 3ix 37x 50x 34x
SER 105 105 105 105 104 105 103

After adherence 63x T79x B8x 62x bHHHx T2x T4x
104 104 104 104 104 104 104

Ratio between 17 18 13 20 15 14 22
before and after
adherence
Evaluation before A A A A A A A
and after
adherence
Wipe-off After 5 times of 13x  21x 96x 75x 82x 10x 87x
test wiping 104 104 105 105 105 104 105
Ratio relative to 3.5 5.2 19 2.4 2.2 2.0 2.6
initial value
Wipe-off property A A A A A A A
evaluation

Ex.*: Example

Syn. Ex.**: Synthetic Example

[0155]




- 89 - characteristics were obtained at this |evel even when

read/ wite operation was conducted after adhering fingerprints to a

light-transmtting | ayer conposed of this conposition in a recording

bl u-ray disc such as BD-R and BD RE. In Conparative Exanple 1

the wi pe-off property was poor. In Conparative Exanple 2, the droplet

size of the artificial fingerprints was as |large as 15 mcroneters or

nor e. I n Conparative Exanpl e 3;- adherence of artificial

fingerprints was poor and the wi pe-off property was al so poor.

Ref er ence Signs List [0158] 1 substrate 2 light-reflecting |ayer 3

l'i ght-trapsiy 4hg | ayer 4 hard coat layer 5 light-reflecting |ayer 6
9

|nterrred|ate t-transmttingd,ayer 9 d [ im 1]
WV- cur abl g E il onyikefy opti cEIéI ¥%| s%x 2 %xf24 @Ewﬂn ?ﬁébﬁln erC ?
1Ph

| ayer of di $MPT/:QOITDI‘I signg a ig uor| ne- cong i ni ngggUV- cur gdl e
resin containing a pol gOperAl uoroal kyl ene et Iggr) chal n and a

UV- cur abl e group, wheregETA the fl uggri ne-gontai ning UV-curable resin is
a fluorine-containing NRGRAIrabl e I8esi n 28t ai néd by allowi ng a pol yner
(P1), which is obtaineBPBYA copol ynerizing a @npounzd (dl ) 2%avi ng 26
structur éth@WZatlpmclfﬁmﬂfﬁ@S poPy(per £1 uor c&l kyl efle ethe?) chai f

havi ng r l{% |? me |;a1 le u aturat ed groups at both ends and a
radicall H%é t ur at rfoher 2) havi ng a reactive
functi on oup enti al m)norrer conpone , toreact with
a corrpou d3) h dd punctional group (R2) reactive tQ t he
functiong m SEuAYP Wan a W-curable group. [Caim2] A"UV-curable

conposi t ividoditp (258N [hispd] di scs andigf or uge in3gn outgr nost grayer ofs an
opti cal cﬁlasncm@mmp(zssm)w # fluorgme- cogdoai niizgo UV- gagnabl exgogsi n 2700
cont ai ni rGpmpatipdilyy ( per f 1 uor oal kyl ede ethar) chain and a UV-gurabl ep
group, whdifigiain ttﬁbomltslmf[unnb cont &i%hi ng 9JV-cuBébl e M28in i .3 18.9
fluori ne-flﬁﬂﬂfnrlai nib¥gualion cur abl e re&in obAai nedt by al Aowi ng & pol yn¥r
(P2) of a? I?%Qﬂfi@ally bol yneri zabl e unsat ur at ed m)norrer (d2) having a

reacti vega& ctl O%e{g gaéiﬁggncgm) t reacésx t& x x%)ﬁd (2d_{1 ) h4a§/>|< %:15

a poly(pee e ios dos 105
Aiter adherence 6.2 x 59x  41x 11x108 22x  Immeasurable
104 104 104 103
Ratio between before 14 16 20 23 82 -
and after adherence
Evaluation before and A A A A X X
after adherence
Wipe-off  After5timesofwiping 79x 65x 69x 56x104 15x  Immeasurable
test 105 105 105 104
Ratio relative to initial 1.8 1.8 3.3 1.7 57 -
value
Wipe-off property A A A X A X
evaluation :

Ex.*: Example
C.Ex.**: Comparative Example
Syn. Ex.***: Synthetic Example
[0156]
Descriptions used in the tables are as follows.

V-5530: an epoxy acrylate with acrylic acid directly




et her) chain having, at both ends, functional groups (R2) reactive to
the reactive functional group (Rl) and with a conpound (d3) having a
functional group (R2) reactive to the functional group (R1) and a
UV-curabl e group. [Caim3] The UV-curabl e conposition for optical

di scs according to Caiml or 2, wherein 0.1 to 3% by nmass of the
fluorine-containing UV-curable resin is contained relative to the
total anmount of a UV-curable conpound88 fC ai m4] The UV-curable
conposition for optical discs according to Claim1l or 2, wherein the
optical disc is an optical disc that includes a substrate and at

least a ligied el actipaibayesrang & ld dhtspneansmat kpBdy| Ayein f or med
in that order on the substrate, and a hard coat |ayer as an outer nost
| ayer, anskddifqeidndlyi onci sorpadatiem or recorded onto the optical disc
with a blue | aser beamthrough the hard coat layer. [COaimb5] The
UV- cur abl e coRpoéDiPontfbfumptiael dildphasdcondehgane Layiate or 2,
wherein 30 to 70% by mass of a trifunctional (neth)acrylate nononer

i s cont aigEYCECalyy 60gB1EhéaPd al amount of a UV-curabl e conpound.
[Claim6] An optical disc conprising a.substrate and a

li ght - ref | ect FRgLFaYerRe3mt Moyt G tPBasidi RESFRIRT  aand-ake
Iight-tran%}'t%hng lB%??E£b8§T§éec5ﬁ d.n the substrate in that
ard F1afd ~doa

order, rd ayer~ds an outer most’ | ayer, wherein

information isypead {ffﬁgéﬁ%éﬁﬁggégaﬁeoQ&qﬁg?glate92 - optical disc

with a blue | aser beam I nci t he coat |ayer side', and.
the hard coat ghaygpras &4 RchOfoa qaUredons ofugl roéqt he UV-curabl e

conposition for optical discs according to any one of Clains 1 to 5.

trimethylolpropane triacrylate

EO-PETA: ethylene oxide (4 mol)~modified pentaerythritol
tetraacrylate

PETA: pentaerythritol tetraacrylate

NPGDA: necpentyl glyceol diacrylate

DPGDA: dipropylene glycol diacrylate

Irgacure 184: l-hydroxycyclohexylphenyl ketone produced
by Ciba Japan

Irgacure 907: 2-methyl-1-(4-methylthiophenyl)-2-
morpholinopropan—-1l-on

Tegorad 2200N: reactive polysiloxane produced by Evonik
Degussa Japan
[0157]

In Examples 1 to 17, the UV-curable composition had
good compatibility and the droplet size of the artificial
fingerprint solution was satisfactorily small, i.e., 15

micrometers or less. Sufficient and satisfactory signal
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characteristics were obtained at this level even when
read/write operation was conducted after adhering
fingerprints to a light-transmitting layer composed of this
composition in ‘a recording blu-ray disc such as BD-R and BD-
RE,

In Comparative Example 1, the wipe-off property was
poor. In Comparative Example 2, the droplet size of the
artificial fingerprints was as large as 15 micrometers or
more. |

In Comparative Example 3, adherence of artificial
fingerprints was poor and the wipe-off property was alsc
poor.

Reference Signs List
[(0158]

1 substrate

2 light-reflecting layer

3 light-transmitting layer

4 hard coat layer

5 light-reflecting layer

6 intermediate light-transmitting layer
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Claims

tClaim 1] A.UV—curable composition for opticél-discs and for
use in an outermost layer of an optical disc, comprising a
fluorine-containing UV-curable resin containing a
poly(perfluorcalkylene ether) chain and a UV-curable group,
wherein the fluorine-containing UV-curable resin is a
fluorine-containing UV-curable resin obtained by allowing a
polymer (Pl), which is obtained by copclymerizing a compound
(d1l) having a structural segment including a
poly(perflucroalkylene ether} chain having radically
polymerizaple unsaturated groups at both ends and a
radically polymerizable unsaturated monomer (d2) having a
reactive functional group (R1l) as essential monomer
components, to react with a compound (d3) having a
functional group (R2Z) reactive to the functional group (RI1)
and a UV-curable group.

[Claim 2] A UV-curable composition for optical discs and for
use in an outermost layer of an optical disc, comprising a
fluorine-containing UV-curable resin containing a
polyf{perfluoroaikylene ether}) chain and a UV-curable group,
wherein the fluorine-containing UV-curable resin is a
fluorine-containing UV-curable resin obtained by allowing a
polymer (P2) of a radically polymerizable unsaturated
monomer (d2) having a reactive functional group (R1) to

react with a compound {(dl'); having a poly(perfluorcalkylene
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ether) chain having, at both ends, functional groups (R2)
reactive to the reactive functional group (R1) and with a
compound (d3) having a functional group (R2) reactive to the
functional group (R1l} and a UV-curable group.

[Claim 3] The UV-curable composition for optical discs
according to Claim 1 or 2, wherein 0.1 to 3% by mass of the
fluorine-centaining UV-curable resin is contained relative
to the total amount of a UV-curable compound.

[Claim 4] The UV-curable composition for optical discs
according to Claim 1 or 2, wherein the optical disc is an
optical disc that includes & substrate and at least a light-
retflecting layer and a light-transmitting layer formed in
that crder on the substrate, and a hard coat layer as an
outermost layer, and infermation is read from or recorded
onto the optical disc with a blue laser beam through the
hard coat layer.

[Claim 57 The UV-curable composition for cptical discs
according to Claim 1 or 2, wherein 30 to 70% by mass of a
trifuncticonal (meth)acrylate monomer is contained relative
to the total amount of a UV-curable compound.

[Claim ©&] An optical disc comprising a substrate and a
light-reflecting iayer, arn informaticn recording layer, and
a light-transmitting layer that are stacked on the substrate
in that order, and a hard coat layer as an outermosti layer,

wherein information is read from or recorded onto the



optical disc with a blue laser beam incident from the hard
coat layer side, and the hard coat layer is formed of a
cured product of the UV-curable composition for optical

discs according to any one of Claims 1 to 5.





