- 1 - DESCRIPTION Title of Invention UV-CURABLE COVPOSI 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 BackgrouﬁH]Art [ 0002] A digita
versatile disc (DVD) which is the nmai nstream standard of opti cal

di scs and enabl es hi gh-density recording has a structure constituted
by two 0.6-mmthick substrates bomkwkimreach other with an adhesive.
In order to achieve higher densities in DVDs, a 650 nm | aser beam
havi ng a wavel ength shorter than that used for conpact discs (CDs)
has been used and the nunerical aperture of the optical system has
been increased. [0003] HowevetithegbhérIdeastibes are needed to read
and record - 2 - high-quality inmages suitable for high-definition
tel evi siOASCHIRNG . CEIRQS ERI Q¥ Qi QRJT Fedle RIS Gt AN SOFBICAI D BSG ng
even hi gher recording densities, which will mark the next generation
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

is enpl MR S bl ue | aser beam havi ng a wavel ength shorter
t han thah)%%gd for DVDs and an optical system having a high nunerical
aperture. % 04] This optical disc is obtained by formng a

recordi ng Ia%, a trans nt _or gg&gue substrate conposed of a
[

pl astic such g% %%Ff@&Fb&ﬁggé%éﬁ& f fg T8 1PPGHEA Sisisst &6y tnayer
bout that .i.s. 100 [ i ck t he recordi | ay. i

go(r)nch i gutij %dr '%C%ﬁroe&rge Inatn r[{/\/tl!tcﬁuel{la i ?let gcnodtfporese]tr:%og}r nrlg iﬁle%? SIC?%M ng

light t | § { - 1.1t . F nth i i nt of

product 1 5= hot LA T e e BT e At oo U Bl e

COMPOSI tjaRs, i A ddi i -t AN ddd DG AUEL. Pf, @ aphiiGal disc.

[ 0005] Opt i cal discs are required to retai'n sta61e read-Write

char act eJdast iHes, 191y &l %ithrﬁi%ﬁiw%veﬂ@@%% 'aih%gtef Y Hiding
| ayer preferably has high shape stability. en the

| i ght -t rranamiot tibg | ayer constitutes the outernost |ayer, surface
properties of being resistant to scratching

Background Art
[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.

[0003]

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 orZ 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 cloudiness may occur.
[0006] nigh-RdMouy ableycomosiddan £ontad di Nk £ 151 ¢ BHE COTPRLNL NAS
been disclosed as a UV-curable resin conposition that resists
adher encgimfv)contsanidiart s reUek iag Hak@eRr mithd® For RMeiagPTL
3). Although this UV-curable conposition can properly prevent
adher encereaf Hidrger prdddsdimhererddie: conposiidionyd 51 useck atha sext ace
of alight-transmtting |ayer of recordable blu-ray discs such as
BD- R andyBR2RE idirs asf D eadidwapdtel operdtson fer concduct ed. aflherre
adherence of fingerprints, sufficient and satisfactory signal
char act érdsstharsn greopmtedl avdyisyrachs rea/edy doecend e rherlyed diopileiclsi ze
of the fingerprints. Gtation List Patent Literature - 4 - [0007]
PTL 1: Jupealesw Uredard e Fatesituyppls cenw ooy Flbthaatises No.blue
2005- 216352 PTL 2: Japanese Unexam ned Patent Application
Publ i cathaieNRe0IRVigp5y Wave Ly thy: shiemagie sehaheidamt nese dat @ht
Application Publication No. 2007-046049 Sumrary of |nvention
Techni cAHVEE cBlemT] oov8|cal SYHPHHEEINDI2 thedhrasees i ¢ay e RFOITR:
to provide a UV-curable conposition which can formthe outernost
| ayer of[aaqp%]pti cal disc with which signals are satisfactorily read
and recorded g\%spit .adherence .of fingerprints, scratching rar.el
occurs due td 'Spiol?g-l G SSaHeY @@tﬁqﬁﬁg{ B AR & H %Cirﬁ%leﬂ%ri nt
wi pe-of f. property does not deteriorate rrucq%seven when wi pi hg S
r epeat eaJT%eplgr?rbrahedr,arésr%a%enn%p?ri H SO it Fonc ey r%%l %%rl\nlazf 0009]
plastic such as polycarbonate and stacking a light-
transmitting layer about that is 100 um in thickness on the
recording layer and is configured to allow entry thereinto
of recording light and/or reading light through the light-
transmitting layer. From the viewpoint of productivity,
most studies have focused on the use of UV-curable
compositions in the light-transmitting layer of an optical
disc.
[0005]

Optical discs are required to retain stable 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



A UV-curabl e conposition according to the present invention contains
trace anmounts of a particular fluorinated acrylic copolynmer and thus
has good conpatibility, satisfactorily localizes in or near a surface
of a coating film and offers a high anti-fingerprint property. - 5
- [0010] In other words, the present invention provides a
UV-curabl e conposition for optical discs and for use in the outernost
| ayer of an optical disc, the UV-curabl & conposition containing a

fl uorine-containing UV-curable resin having a pol y(perfluoroal kyl ene
ether) chain and a UV-curabl e group. Advantageous Effects of

| nventi aihd drence & Wrgdls bt en€9Mesi thon fios opdi £al o 5§
according to the present invention rarely causes scattering of a
short osciid@ddi-vey el €ngd hed a5ef s passi oge tdes tdwpaigh 2si nce t he
dropl et size of grease such as that constituting fingerprints

adheri ngcderettol drs st | cohbaeovetnoaggaod wapesiefibspsopdr tas isSilica,
exhi bited even when grease such as that constituting adhered
fingerpra islarse repgatwedl y svi@ed oid | tlend Ueterves atheonsbidahelity

w pe-of f property is suppressed despite repeated w ping. C ouding and
t he |i keofdohmptswelare dibs Hhepgn tdanshasencys i 3 auhpevedioctorik ngl y,
the conposition is useful for use in the outernost |ayer of an

opti cal Wit gn Hivl diinuesehlaydoromtdpropsicabodtded &direate M ¥ h
a blue | aser beam having a short oscillation wavel ength. Brief
Descri ptioF0f Drawd igst [Do12Hovever, when g MOFPOoFitHiqR cpritgiging
diagramj)lustrating an exanpl e of a single-layer optical disc

accor di ng-t% YHFFREemATnvelis ot @ silapgedmpquig glis sugedzin a
diagram. llustrating an exanpl e of a single-layer optical disc
accor di ntﬁutcg( t]rfegkbq_g%ré?ﬂsmjnn%ﬂ? orfYer tHaf gerves %g?h% ¢etgrmost
diagram,jllustratin n. ex | e of _.a doubl e-l.ayer, optical disc
accor di ng 4% t%tg apr}gos%a(rﬁC? VEHTFonte COmthFJr%%/szﬁy F . 2207 211
di agr améﬂ%&g%r%eagé r}rgasxgn?ce&(&rrpl e of a doubl e-layer optical disc

0 n

accordi ng e pre invention. Description of Enbodi nents [0013]
[ UV-cur a[qj](g)é:]orrposi tion for optical discs]

A UV-curable composition containing a silane compound
has been disclosed as a UV-curable resin composition that
resists adherence of contaminants 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.
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Patent Literature



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
fl uori ne-containing UV-curable resin having a pol y(perfluoroal kyl ene
ether) chain and a UV-curable group. [0014] (Fluorine-containing
UV-curabl e resin) The fluorine-containing UV-curable resin used
in the present invention has a pol y(péfiuoroal kyl ene ether) chain -
7 - and a UV-curable group. The fluorine-containing UV-curable resin
can be obtained by the foll ow ng process. [0015] An exanpl e of
the fluorggwrcontai ning UV-curable resin having a
pol y( perfluoroal kyl ene ether) chain is a fluorine-containing
UV-cur abl e regiin 1(:1)7a@kindiskedirdk aadiln@d gt rolApaaRri ddtl)on Which is
obt ai ned by copol yneri zing a conmpound (dl) having a structural site
havi ng &yl W gperdd wos oad kyd-eres®her) chain and radi cal pol yneri zabl e
unsaturated groups at both ends and a radi cal pol yneri zabl e
unsat ur at ed mIiorer Jagh2ndzay iUng xarrieset iPet dnin@topdnalatgraoup (R1) as
essenti al nonomer conponents, to react with a conpound (d3) having a
f unct i orRlbIgraaupl rR2Yo hadhg-2 x4t vity with the functional group
(R1) and a UV-curable group. Another exanple is a fluorine-containing
UV- cur abl e r &§iln 3(:2) apngisse dnigraaliines iy tendo|Apmeri qar)orof
radi cal - pol yneri zabl e unsat urated nononer (d2) having a reactive
funct i o3P GrGpt RO + 2 ¢EEXR44H4% a compound (dI') having a
pol y( perfl uoroal kyl ene ether) chain having, at both ends, functional
groups (FIVGati Ve 19 # ¥ reacti ve functional group (RL) and with a
conmpound. (d3). havin functional group (R2) reactive to the
functio%ﬁéhﬁ%ﬁéﬁ(%égglﬁﬂla.LALcurabIe group. [0016] Exanples of the
radical-ﬁﬂhﬁgFrizable unsaturated - 8 - nononer (d2) include acrylic
nononer s, aronati c vinyl nmononers, vinyl ester nononers, and
mal ei m de nononers. anpl.es of the.reactive functional_ Qgr.o ( of
theramcm-%ﬁﬁ@ﬁé%#gaﬁsﬁ?%%ﬁ%%ﬁ%%@%&ﬂ%%@ﬁlé%ﬂ%ﬁ%&w
group, 1.50C r.0M . apo , d y u
%fa%%pée’%pgosgl&% WY th%e/n ?%cgllﬂrga@% ?&&?}{9& ieas%f’ e an

[ 0017] exanpl es o ol yneri za

nsat ur L N 2) i.ncd ; - CO, j i
A o B S S PR A B e A e
(et h) acfad Mcfoq Isd WA QX YRIAPYd n ddTeS ) ACTYd 8L £ n s hysle oxybut vl

(meth)acrylate, 4- hydroxybutyl (neth)acrylate,
1, 4- cycliehexapedidpthane tone(gietid)aer Yo atLahdNrdd- hyhoxyethyd) and

(meth)acryl am de, glycerin nono(neth)acrylate, polyethylene glycol

nmono( metdneactH s e r ool WPyl BN e i ysiod v s medh) @st ot 8dLate much
2- hydr oxy- 3- phenoxypropyl (neth)acrylate, 2-

(et h) acrudroyroecy et iyitrQ@ -y rosgyet tayd 1 phbdwed @t d anghd an optical
hydr oxyl -term nated | actone-nodi fied (neth)acryl ate;

I socyanatissac.ont ai ni ng unsat urat ed nononers such as 2-
(meth)acryl oyl oxy ethyl isocyanate, 2-(2- (neth)acryl oyl oxyet hoxy)
et hyl i sooydriaare, tamkrdhlen bi s( (et h) acryl oyl oxynet hyl ) et hyl

i socyanat e; epoxy-containing unsaturated nononers such as gl ycidyl
met hacr YI®® land 4- hydroxybutyl acrylate glycidyl ether; and - 9 -

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

film, and offers a high anti-fingerprint property.



car boxyl - cont ai ni ng unsat urated nononers such as (neth)acrylic acid,
2- (et h)acryl oyl oxyet hyl succinic acid, 2-(neth)acryl oyl oxyet hyl
phthalic acid, and itaconic acid. [0018] The
radi cal - pol yneri zabl e unsat urated nononer (d2) may be copol yneri zed
wi t h anot her radical -pol yneri zabl e unsaturated nononer. Exanpl es of
t hi s anot her radical pol yneri zabl e unsat urated nononer include acrylic
acid esters such as nethyl (neth)acrylate, ethyl (neth)acrylate,
n-propyl (meth)acrylate, n-butyl (meth)acrylate, isobutyl
(meth)acrylate, n-pentyl (meth)acrylate, n-hexyl (neth)acryl ate,
n-heptyl[domweth) acryl ate, n-octyl (neth)acrylate, 2-ethyl hexyl
(nmeth)acrylate, nonyl (nmeth)acrylate, decyl (neth)acrylate, dodecyl
(met h) acryl atre, cayeroheyeys,( el )aersdmnt enwait isohgwildes a Uv-
(meth)acrylate; aromatic vinyls such as styrene, a-nethylstyrene,
pret hyl stuymragries @ontb s et droxiyst yoeinesa andh sed ednmd desr sued as the
mal ei m de, nethyl mal ei m de, et hyl nal ei m de, propyl nmal ei m de,
but yl maleitd mey s thebateml ef mdeyptoiotal nid &¢ mdes Wodecydlmad ei m de,
stearyl nal ei m de, phenyl mal ei m de, and cycl ohexyl nal ei m de. [0019]
Exanpl essafpasiiet ol yperdinioroad kil wmel et heorn) t eival mg ofV t der @ohgpound
(dl') or the conpound (dl') include those having structures formed by
al t er nat®8@SAhdmii iy di vt entrerfiwproglkipkeratedhenr b gt cupd dhalfng
1 to 3 carbon atons and oxygen atons. The dival ent fluorinated carbon
groups HaHaRLe ¥ carbon atoms may be of one type or a mixture of
two or nore types. Specific exanples thereof include the groups
r epr eseft PRI R T Ordul BPeHet . [ 0020] [ Chem 1] (In
structur Ofo]rrrula 1, X represents one of structural fornmulae a to d
bel ow, a %) in structural formila 1 may have the same structure or
a plurality qf structures nay be present at r.andom.or in bl ocks.
represents t%’euﬁ(fjl%@a%&\‘e &) é)tsl%&o&n%{g’éf RS SorE5° 1-°
[ Chem %Ee'ﬁ%g§é§E RaHE % on rarely causes scattering of a short-
oscillation-wavelength laser beam passing therethrough since
the droplet size of grease such as that constituting
fingerprints adhering thereto is small. Moreover, a good
wipe-off property is exhibited even when grease such as that
constituting adhered fingerprints is repeatedly wiped off,
and deterioration of the wipe-off property is suppressed
despite repeated wiping. Clouding and the like do not occur
and high transparency is achieved. Accordingly, the
composition is useful for use in the outermost layer of 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]



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 formula b
is particularly preferred fromthe viewpoint 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 represent®ed by structural fornula a to

t he perfl uoroethyl ene structure represented by structural fornula b
is preferably 1/4 to 4/1 in terns of nolar ratio (structure a

I'structure b)rsignce jarGeat iing  id Midrhinhigh Sda-iPen REQRRId @5
is obtained. The value of n in structural formula 1 i's preferably in

a range ofsihdioe-4and opx a1 el esabd yodrdend anger1d HrégePO. [ 0023]
The total nunber of fluorine atons contained in one

pol y( perirdwartoiadkyl ene ether) chain is preferably in a range of 18 to
200 and nore preferably in a range of 25 to 80 since the

pol y( perf | uor[dalokyl2éné& iet.her )i sc raidi agfrfaer sl Mgt rsttadimy proefxample of
properties, such as fingerprint w pe-off property, and slidability
and i nprovessig-ulrEen yopii tdela diose fdcoriding ur@btlee resésent
conpositions. [0024] The UV-curable group of the fluorine-containing
UV- cur ableenrtesim used in the present invention is an ethylenic - 12
- doubl e bond that exhibits curability by irradiation with an active
energy rays. [Epéei Bilc Féganpl d$ hétieskr amhdlldds tsdsiagragupkample of
represented by structural forrmulae U1 to U-3 below. [0025] [Chem 3]
1111 - 0-CcIEG YUY OREGRU P THP§¢ording to the present

invention.

[Fig. 4] Fig. 4 is a diagram illustrating an example of
a double-layer optical 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
composition containing a fluorine-containing UV-curable
resin having a poly(perfluorcalkylene 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(perfluorocalkylene ether) chain



- NH G- 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 polynmer (P1) or
pol ymer (P2) and then causing the reactive functional group (Rl) in a
side chain of the polyner to react wwth a conmpound (d3) having a
functional group (R2) reactive to the reactive functional group (R1)
and a UV-curabl e group. [0027] “Accordi ngly, fromthe vi ewpoi nt
of ease of the industrial production, the fluorine-containing
UV-curable resin is preferably either a resin (hereinafter this resin
i s referdd 4 aascuddiior idlesgont anei g udY-iel-abing aliesing Uv-Ehirable
(1)") obtained by allowng a polynmer (Pl), which is obtained by

copol ynedzimngatn e et )ohadHaoF &L 8w iued Wdcsagnment i ncl udi ng
a pol y(perfluoroal kyl ene ether) chain having radical -pol yneri zabl e
unsat ur at0@d 5jr oups at both ends and a radical - pol yneri zabl e

unsat urated nononer (d2) having a reactive functional group (Rl) as
essenti al noAonexagpdpordntthe tfd uoed e -wiohnl agd ndowp AVrd ud®)l chanasig a
functional group (R2) reactive to the functional group (Rl) and a
UV-cur alflaer igro wp POy @ arslive (drelled heafe eethem )s etesim i 7 efleroriheo
as "fluorine-containing UV-curable resin (2)") obtained by allow ng
a pol ynerontRAnigty & V= megt o | safsm z@-@l echisdted e oo g B)
haV|ng a reactive functional group 6%% to react with a conpound

(dl ') i maludhsty & Pol yipet |1Lﬁarqﬁ%méy} et R L W 7 W | geompound
functlonal groups (R2) at both ends, the functional groups (R2) being
react i veldld 19 Ieh& iSter Yhittd ot egr}%ﬁi‘b”(qulé) and with a conpound

(d3) haV|g_ a function ou reﬁgtjve t th ,f nctional group
ecrtﬁlé)cﬂ ‘%81;? (ﬁf’é% cg

E§%§ ﬁQV|qg7a str tujg{ %11 a po quo oaIE fgggigFﬂ r)

chai n and At ‘cdiPol Y et % Lbﬁaetelf%sga’fqiﬁ aﬁo adygtgeﬂb eridy Juc‘sa(r:‘f]d

in pr Odgj%l tﬂez lLéOI‘I ne;, chor(}jp%c{unp pg%/yr( pé@{ﬁl g Jes 419 dd clyge

conpounds mnavl ng e al orenenti1 one UOI’ oa ene e er)

R e

[Chem 404 Wilh Lleonound @33 @ #ing a functional group (R2)
having reactivity with the functional group (R1) and a UV-
curable group. Another example is a fluorine-containing UV-
curable resin (2) obtained by allowing a polymer (P2) of
radical-polymerizable unsaturated monomer (d2) having a
reactive functional group (R1l) to react with a compound
(d1') having a poly(perfluoroalkylene ether) chain having,
at both ends, functional groups (R2) reactive to the
reactive functional group (R1l) and with a compound (d3)
having a functional group (R2) reactive to the functional
group (R1) and a UV-curable group.
[0016]

Examples of the radical-polymerizable unsaturated



CH3 00 I'lll -NHC CH=CH2Uc3-0-C-C=CH2U -4 | CH2-C-OH Il 0 [0030]
Anong t hese radical -pol yneri zabl e unsaturated groups, an acryl oyl oxy
group represented by structural fornmula 0'-1 or a nethacryl oyl oxy
group represented by structural forrmula 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
monomer descri bed above. [0031] Exampl%s of the compound (dl) having
t he acryl oyl oxy group or the methacryl oyl oxy group include conpounds
represented by structural fornulae dl-1 to dl1-10 bel ow. Note that

" - PFPE- "mdribnRach o) tihee1siddiddiral i d Qﬁdﬂﬂn@&r@,ﬁ%rﬁeﬁﬁr@&%%l a

pol y( perfl uoroal kyl ene ether) chain. - 15 - [0032] [Chem 5]
monomers, vinyl ester monomers, and maleimide monomers.
Examples of the reactive functional group (R1l) of the
radical-polymerizable unsaturated monomer (d2) 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 mono {(meth)acrylate, polyethylene glycol
mono (meth)acrylate, polypropylene glycol mono(meth)acrylate,
2-hydroxy-3-phenoxypropyl {(meth)acrylate, 2-
(meth)acryloyloxyethyl-2~hydroxyethyl phthalate, and
hydroxyl-terminated lactone-modified (meth)acrylate;
isocyanate-containing unsaturated monomers such as 2-
(meth)acryloyloxy ethyl isocyanate, 2-(2-
(meth)acryloyloxyethoxy) ethyl isocyanate, and 1,1-
bis({(meth)acryloyloxymethyl) ethyl isocyanate; epoxy-
containing unsaturated monomers such as glycidyl

methacrylate and 4-hydroxybutyl acrylate glycidyl ether; and



00 1111 CH2=CH- C-0- CH2- PFPE-CH2-0-C-CH=CH2 O 11

CH2=- C- C- 0- CH2- PFPE- CH2-0-8-C=CH2 1 CH3CH3 00 I111

cii2=cH c-o-cH2cn?- PFPE- cH2c1- 12-0-c-cH=012 0 1111

CH2=C- C- 0- CH2CH2- PFPE- CH2CH2- 0-C-C1 =CH2 1 CH3613 00

CH2=CH- 8- 0CH2CH2- NHCO- CH2- PFPE- CH2- OCNH CH2CH20- C- CH=CH2 00
11111111 CH2=C—C—OCHZCH2-NHCOHCHZ-PEP%—CH2-OCNH—CHZCH20-C-Cf =CH2

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-propyl (meth)acrylate, n-butyl (meth)acrylate, isobutyl
(meth)acrylate, n-pentyl (meth)acrylate, n-hexyl
(meth)acrylate, 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,
butylmaleimide, hexylmaleimide, octylmaleimide,
dodecylmaleimide, stearylmaleimide, phenylmaleimide, and
cyclohexylmaleimide.

[0019]

Examples of the poly(perfluorcalkylene ether) chain of

the compound (dl) or the compound (dl') include those having

structures formed by alternately bonding divalent



CH3CH3 0 111111

CH2=CH- C- OCH2CH2- NHCO- CH2CH2- PFPE- CH2CH2- OCNH- CH2CH204- CH=CH2 000
L1 CH2=C G- OCH2CH2- NHCO- CH2CH2- PEPE- CH2CH2- 0CHH- CH2CH20- G- C=CH2
I G CH3H3 00 111111

CH2=CH- COCH2 CH2 CH2CH2- 0CH2CHCH2O- C- PFPE- LOCH2 CHCH20- CH2 CH2CH2 CH2 CC- CH
=CH2 dl -9 01H OH 0000 11111111

CH2=C- G- OCH2CHCH2- 0- G- PFPE- G- 0- CHR2CACH8 OG- c7CH2 111

fluorinated carbon groups having 1 to 3 carbon atoms and
oxygen atoms. The divalent fluorinated carbon groups 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]
[ x—o-}—x 1
\ /n

(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 structures may be
present at random or in blocks. n represents the number of

repeating units and is 1 or more.)

[00211]
[Chem. 2]
—CF— a
-——CFzCF2—~ b
{rs
—CF,CF— c
I
—CFCF,— d

[0022]



CH3OHOHaH3 d1-10 [0033] Among these, conpounds represented by
structural fornulae dl-1, dl-2, di1-5, and dl1-6 are preferable since

- 16 - industrial production of the conpound (dl) itself is easy and
t he pol ynerization reaction for producing the polyner (21) can be
easily carried out. [0034] Exanpl es of the nmethod for producing

t he conpound (dl) described above include a nethod for obtaining the
conpound (dl) by causing a conmpound ihtlTuding a

pol y(perfl uoroal kyl ene ether) chain having one hydroxyl group at each
end to react with (nmeth)acrylic acid chloride through

dehydr ochl or hpahoRhedeethedafiar cobtaining bBenhcanpound (dl) by
dehydrating (neth)acrylic acid, a nmethod for obtaining the conpound
(dl') by peulfjlectrong t2y 1(Emet Rracigdund eepetdydntiesdeanadmdtairal

uret hanation, a nethod for obtaining the conmpound (dl) by esterifying
i t aconi &camuldr iadenda amgtehrdd dooro girhgducien g tirhes toorgp orard- (st day by
causi ng a conpound including a poly(perfluoroal kyl ene ether) chain
havi ng eteucdariyedy|fopmudp & isachkrmndulerleactrafadrett fnar dhebut yi
acrylate glycidyl ether by esterification, a nethod of obtaining the
conpoundiedPpr i edt ebitayiimgalay dapiineetiider yieatiarg andha stetinod f or
obtai ning the conmpound (dl) by causing a conpound including a

pol y( pePrIO¢dr FAIORATEAE SetHE) 3éh£iim IeE Hg tone Hessdyfamat@ gitoup fat
each end to react with 2-hydroxyethyl acrylam de. O these, the

met hod f&f SPCAIIRIG G e SMGHFGENd Fg?) PE§¢SEBSEt FA§LE €6mbeEnd

i ncludin ol y(perfluoroal kylene - 17 - ether) chain having one
hydroxyﬁgﬁg&ﬁﬁﬁgEQE§ﬁ+%ﬁﬁE¥Hy e\ﬁ?ﬂ??ﬁﬁﬁ@ﬁ%éﬁ&ﬁ%?%ﬁﬁ%F | ori de
Eglr;)ugg fg)%h gz?g%nhé%rzl-t?%l on ﬂnd rt&?ﬂe%@t h0d|5ftiorr§J§Cbt a;tnrzaerhg[oetsgentceoo{r%oyund
ur et hanation.are .particul arly preferable fromthe nt.hesi s
viempoi%FF 6ﬁ§§ﬁ %%rm%§?§&éﬁgﬁ§€?-%ﬁﬁ?%nﬁ4%x?%6$ﬁpﬂéhﬁﬁﬁ%ft%%

pol ymer m%ﬁja)r ir.sdt%one(tshﬁ%&)ﬁr\@qiacrys%nc;cg;%g%)d s(iq!c,)e £ coatjtnl%efilm

radi cal pol ynmeri zabl e unsaturat ed nono having a reac

functi onale \IHQUR %@%)im—%ofo@;ﬂo?é?t!ﬁés anothar, iiadi cakpal yoeribzakl e
unsaturated nnnpner_are_pplynerl ed 1n an organic solvent using a
radi cal ppakymerhzatien ifyddaton. iExXamies 014 he f 3R s venlo
used in the nethod include ketones, esters, am des, sulfoxides,

et hers, 4andnhy diorearieFeraMine isPecifdreal Ior @aet ote, nethyl ethyl
ket one, nethyl isobutyl ketone, cycl ohexanone, ethyl acetate, butyl

acet at e,[oprapy! ene gl ycol nononet hyl ether acetate,

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

di met hyl sul f okedeptdilehhybeet bér f1dbirsapr apphsetbertaihetr ahy dnhef ur an,
di oxane, toluene, and xylene. Selection nay be adequately nade from

t hese byodongieddrlivog daliévid@nla rg hpai)ntchadonpat idrdfidngblandn a range

pol yneri zability. Exanples of the radical polynerization initiator

i ncl ude oferdxitde (ucmdasiaren rodf qeerdni de andaawe conpdurids &uch as

azohi si sobutyronitrile. If needed, a chain transfer agent
since the poly(perfluoroalkylene ether) chain offers high

stain-proof properties, such as fingerprint wipe-off
property, and slidability and improves solubility with a
non-fluorine curable resin compositions.
[0024]

The UV-curable group of the fluorine-containing UV-

curable resin used in the present invention is an ethylenic



- 18 - such as lauryl mercaptan, 2-nercaptoethanol, thioglycerol,
et hyl thioglycolate, or octyl thioglycolate may be used. [0036]
The resulting polynmer (Pl) preferably has a nunber-average nol ecul ar
wei ght in a range of 800 to 3,000 and nore preferably in a range of
1,000 to 2,000. The polyner (21) preferably has a wei ght-average
nmol ecul ar weight in a range of 1,500 to 20,000 and nore preferably in
a range of 2,000 to 8,000. When the‘a%%rage nol ecul ar wei ghts of the
polymer (P1) are within these ranges, crosslinking and
i nsol ubi lization during polynerization can be prevented. Moreover,
t he numberiafe thedpaherd:zallie sursatdyiatied; groups ddi anenmliedlsh of
the final product, i.e., fluorine-containing UV-curable resin (1),
can be iangrieasether[003FAys. SpAcdéscredafmblesi neeeentfainicigde those
UV-curable resin (1) is obtained by causing the polynmer (P1) obtained
as such girupeacte pwietse nac ech o it ad3)r dlaviiargnud deunittli aralU-gr dagl qvR2)
reactive to the functional group (R1) and a UV-curable group. [0038]
Exanpl ed 0825lhe functional group (R2) of the conpound (d3) include a
hydr oxyl group, an isocyanate group, an epoxy group, and a carboxyl
group. FR&Me&ardl e, when the functional group (R1) is a hydroxyl
group, the functional group (R2) may be an isocyanate group. Wen the
functional - @9 - group (Rl) is an isocyanate gr@up, the functional
group (R2) mayllbe a hydroxyl group. Wen the funcllional _group (R1) is
an epoxy gRsupS Fufda onal Hrbup (R2) may e & TalboxGHzagr oup. U-2
When the functional group (Rl) is a carboxyl group, tHe functi onal
group (R2) may be an epoxy group. [0039] Exanpl e&Hsf t he
conpound (d3) are the sanme as the exanples of the
radi cal - pol ynerj zabl e unsat urated nononer (d2) |isted above. In
addi tion, a compound having two or nore UV-curabl e groups, such as
2- hydr oxy-p3p-_ae.yl Lg%y r opyl hacryl ate, pentaerythrito
triacrylatgﬁ or d”%ﬁﬁ?éé?@thritgfépentaacrylate, may be used. [0040]
O these, 2-hydroxyethyl acrylate, 2-hydroxypropyl acrylate,
3-hydr04xﬂﬁgﬂyl acryl ate, 2-hydroxybutyl acryl ate, 4-hydroxybutyl
acrylate, 1, 4-cycl ohexanedi net hanol nonoacryl at e,
2- hydr oxy- 3- agby iy LaxuBn epyh ot haskyhake, aperkaakyt bl ek roduced
triacrylate, dipentaerythritol pentaacryl ate,
N- ( 2- hy dmexy etry | fhaerilram e 2raciy low axyelhy | rd sacyanat éin the
4- hydr oxybutyl acrylate glycidyl ether, and acrylic acid are
pr ef er r edeSigie itrhese ikay &, aviarakerngiraabidbtai hivng rutadimdliyame i t h
an active energy ray such as WV. [0041] The net hod of causing
t he pol yman OR1)pdlynteaactP2M tanda tdenpaund i(rdB)tHeawiargtal faeunct i onal
group (R2) reactive to the - 20 -

functional group (R1l) in a side chain of the polymer to

react with a compound (d3) having a functional group (R2)
reactive to the reactive functional group (R1l) and a UV-
curable group.
[0027]

Accordingly, from the viewpoint of ease of the
industrial production, the fluorine-containing UV-curable
resin is preferably either a resin (hereinafter this resin

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



functional group (Rl) and a UV-curabl e group may be conducted under
conditions that do not polynerize the UV-curable group in the
conpound (d3). For exanple, the reaction is preferably conducted by
adjusting the tenperature condition in a range of 30 to 120C. This
reaction is preferably conducted in the presence of a catalyst or a
pol yneri zation inhibitor and in the presence of an organic sol vent,

i f needed. [0042] For exanpl e, “whén—the functional group (Rl) is
a hydroxyl group and the functional group (R2) is an isocyanate group
or when the functional group (Rl) is an isocyanate group and the
functi onal) 'gr aitx {iRAd sy aysliioxyla PPUme 2 MEHNOA RIS USeSHtained
p- met hoxyphenol , hydroqui none, 2,6-di-t-butyl-4-nmethyl phenol, or the
| i ke as dyheqpl it izatiPm iddndudral aid andiing yd ddruskidearate,

di butyl tin diacetate, tin octylate, zinc octylate, or the like as a
ur et hanatdoprercatial /std iwteere ddiey (reaci s d sl perdror nechat) 4thdin 120C
and particularly 60 to 90C is preferred. Wen the functional group
(R1) i s reaviewpxyadjraaup-ranid/mdrel famict ivomed twgraoigsl (R)ups at dartioxgrlds
group or when the functional group (Rl) is a carboxyl group and the
functi orald gr ol i{RA)-psl yare wipe}dyl g rowgs ter atstchoebridmet r usds) having
p- met hoxyphenol , hydroqui none, 2,6-di-t-butyl-4-nethyl phenol, or the
| i ke as & Heasdliyieriumtioma higusiuror (Rind a6 tegg9rial -m@ionemni ne
such as triethyl am ne, a quaternary ammoni um such as tetranethyl
anmoni UREHBE TS & 13 %T Y PHospi P BUEh 653 % rghery |2 phosphi ne,

a quaternary phosphoni um such as tetrabutyl phosphonium chlorid or

e
the |i ke USRI IR athon AR Where tHE Fesitad b (R1)
performed at to 130C and particularly 10Q to 120C is preferred.
[ 0043] and’ %ig’n'ﬁlﬁ?%g'fe e 'gé%ﬁcas?ﬁ%]éht Dt e thon

i ncl ude ket ones, esters, gm.des,. sul foxides, ethers d .

hydr ocarlbsor‘Fseﬁl‘a eéfstpoecai% i cal 1 KT St Bhe L Tt '_ect‘jrﬁﬂabrﬁkeetlb‘?ﬁel,n net hyl
i sobutyl, ket,0 cycl X ne,. et hyl acetate ut acetate .,

propyl en(ezisgl)yCQ%Far%)o{qr?c()jprrr\&heyhf/a\r}L e lenrgt a% Ogjtyé%e%i %Pe%shyc%% of rrrlaiarﬁ?ll e%l

di net hyl gg%@- iggpg1 i npt ; [ iet hy

et her, é?ﬁ‘oprd%%?ﬂ%%ﬁ§%¥%%§%$%ﬁg ro ufgﬁ,&ﬁig%gﬁg%igﬁf%%ﬁggjgélene,
and the d ; u e ti - e fromthese by
consideéqigﬁﬁﬁf%%ﬁfgﬁESpgﬁﬁttgﬂ&ﬂ%%ﬁggFi iﬁ#?%?h%ﬁggg]uiLq I n order
to prodycRiaidildprd Rer1GoMa Mg JMIsHal & mieshin di&in fid#ing @

radi cal - pol ynerizabl e unsaturated nononer (d2) having a reactive
funct i omin @i I Rbours PAlYMeId ZeatH i, Ry MBIndtRDna DWidgd hi s
process, as nentioned above, another radical-polynerizable
unsat ur afred mMICREIrrgmyt B usedHd e inad i Athov idhdheyroup (R1),
radi cal pol yneri zabl e unsaturated nonomer (d2) to conduct - 22 -

copol ynmamicz atiitdn.a Aomexcanyl e(dd) tHeeripal ywrefirzaticome Ireithac | 2)as with
the nethod for producing the polynmer (Pl), a method by which the

radi cal reelgmere zabl shainSat or abedl npnower (RUR) ahdvienijvacoeabllevegroup.
functional group (Rl), and, optionally, another radical-polynerizable
unsat ur dt0éd Sfononer are pol yneri zed using a radical -pol yneri zati on
initiator. This reaction is preferably conducted in the presence of
an organi ¢ sBKreBRtegn@fatéRacempeeansf ddlagdaiimgy abetusedurelnedded.
Exanpl es of the orgénic sol vent, radical polynerization initiator,

and chail®%ngh st &0 lagenr flar edrkens &t hae tHe idamndhsratigsel used

in producingﬁ;he pol yner (P%). [ 0045] The resul ting pol yner
(P2) pr &PHASY 474 & WRATahAt &F U edulRGthvsitght 4SF% Fange of

800 to 3,000 and re preferably in a ran of 1,000 to 2,000 as

det et i WEG By 150 HHSa P HEME - CPRK o1 bl (521 5.8 hibit) hids. o

wei ght - aver.age nol ecul a ight in a range of 1,200 to 6,000 and nore
preferaﬁﬁf%qﬁaaq%ﬂ%ﬁ¥W#s?Eﬁ%ﬁl &%ﬁ(ﬁﬁ%égﬁﬁﬂF%QQ§ ver age nol ecul ar

poly(perfluoroalkylene ether) chain having, at both ends,



react with a conmpound (dl') including a poly(perfluoroal kyl ene et her)
chain having, at both ends, functional groups (R2) reactive to the
functional group (Rl) and a conpound (d3) having a functional group
(R2) reactive to the functional group (Rl) and a UV-curabl e group.
[ 0047] During this process, the polyner (22) may be reacted with
t he conpound (dl') first and then with the conpound (d3) or vice
versa. The conpound (dl') and the conpbund (d3) may be reacted with
t he pol yner (P2) sinultaneously. [0048] The anmount of the
reactive functional group (Rl) in the polynmer (P2) and the reaction
rati o ofrddie=a Wk r(iE D1 anth ddie o Ub (g3 r st dd e d &4 he
reactive group (Rl) are preferably adjusted to adequate levels to
enhance sttheigfifrect Ffmilke presenio ivrnventgedrow I n particul ar, the
amount of the reactive functional group (R1) in the polynmer (22) is
preferaHllow2ai a range of 100 to 200 g/eq. since the functional group
concentration is increased and al kali resistance is enhanced. The
react i odlGhenpr éfler abl y conducted so that the ratio of the functional
group (R2) in ghe conpound (dl") is 0.05 to 0.20 gpl per nole of the
reactive funct]jonal group (Rl) and that the ratio|pf the functional
group (R2rQ-A—CheCHIREQ@HY (d3)U'9q 0.80 to 6-—O—mMI—p©=nCHg of the-2
reactive functional group (Rl). - 24 - [0049] Eﬂanples of the
functional group (R2) in the conpound (dl') includi ngCH;
pol y(perfl uoroal kyl ene ether) chain having, at both ends, functional
groups (R2) reactive to the reactive functional group (Rl) include a
hydroxyl groupQ an isocyanate group, an epoxy grofr, and a car boxyl
group. For exambl e, when the functional group (RLMis a hydroxyl .
group, theNHTR&TIH—FrH2p (RoV'3ay be an Ts¢ Wr%’t_e(broéblz when th#
functional group (Rl) is an isocyanate group, the fundtional group
(R2) may be a hydroxyl group. When the functional gro&:d'I —7QHan
epoxy group, the functional group (R2) may be a carboxyl grup. Wen
the functional group (Rl) is a carboxyl group, the functional group
(R2) na%O@% n epoxy group. [0050] Exanpl es of the conpound
(dl'") include conpounds represented by structural fornulae dl'-1 to
di ' -6 bel ow, xgpdqt beeceMpaURds 1LERNGRERt ed % forLmhag dly yldtpdl ' -6
nodi fied with polyfunctional isocyanate conpounds such as
hexamet byl epe didsesyanataand dladane diy saoyanatel adoith yr-1
di functional epoxy resi'ns such as bi sphenol epoxy resin. Note that
"- PETE-or B ereha@r e 194ueirnd feyradan Leliow Seniesends @rmula
pol y(perfl uoroal kyl ene ether) chain. Anong these, unnodified
conmpounds -repires eiesd dne S tineet whad fierwpdiae IS £ laven 1HY 160 tBF @and
preferred. In particular, when - 25 - the functional group (Rl) is
an i socyasat © fgrouplucta ccorpourie (cHnigourebr @slentaad hhestrrareituiral ty
formula dl'-1 is preferred fromthe viewoint of high reactivity with
the fundo dhal rgddue J(-RYLyn{e305Hb JeChematBirai@d GrhdRcRE-ded0lHd - 1
00

above.

[0031]

Examples of the compound (dl) having the acryloyloxy
group or the methacryloyloxy group include compounds
represented by structural formulae dl-1 to d1-10 below.
Note that "-PFPE-" in each of the structural formulae below

represents a poly(perfluoroalkylene ether) chain.



I1ii HOCPFPE-C-OH dl ' -2 HO CH2CH2- PFPE- CH2CH2-0H dI ' -3 00 1111 HO
- CH2- PFPE- CH2- C- OH OCN- PFPE- NCOI ' -

H2VH CH2- 0- CH2- PFPE- CH2- 0-CH2-Clio- 1 CH2 dI ' -6 [0052] The
conmpound (d3) used in this process may be the sanme 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
compound (d1'), - 26 - and the conpolfd (d3) may be conducted by
reacting the (P2) with the conpound (dl") first and then with the
conmpound (d3), by reacting the polynmer (P2) with the conmpound (d3)
first anddg3zgn with the conpound (d1'), or by reacting the polyner
(P2) with the conpound (dl') and the conpound (d3) sinmultaneously, as
ment i onedraoves] The reaction conditions may be adequately sel ected
in any of these nethods depending on the type of the functional
groups invol ve%l in the reaction? [0054] For exanpl e, when one
of the fGHaEGH @ —¢H.08FPER—ONCt¢HE=Chipl yner ( P2ji-tand t he functi onal
group (R2) in the compound (dl') is a hydroxyl group and the other is
an i socyanateggroup or when ong of the functional group (Rl) in the
pol ymer (P2) and the functi ona$ roup (R2) in the conpound (d3) is a
hydr oxyl© ("b %)uﬁ ARG hEPHTHEer 0TS &RCH2socyanat e gf'Bup, a net hod t hat
uses p-met Hdkyphenol, hydroqui no¥&, 2, 6-di-t-butyl -4- et hyl phenol, or
the like as thg pol yrreri zation inhipitor and a dibutyl tin dilaurate,

di but yl a‘{” 11|} @cgta}gﬂﬁ_}z,’é&é}gﬁt&l ael_ &_, g octylﬁé or the like as a

ur et hanat #on cat al reaction ts pertformed at 40 to 120C
and particularly 60 to 90C is preferred.
i
I
CHZ-':(l:—C—O——CHZCHZ—PFPE—CHZCH2~O-C—?=CH2 d1-4
CH; CH;
u n i i
CH,=CH—C—O0CH,CH,~NHCO—CH,—PFPE—CH,~OCNH-CH,CH,0—C—CH=CH, d1-5
I I I I
CH;=C—C—0CH,CH,~NHCO—CH,—PFPE—CH;~OCNH-CH,CH,0-C—C=CH, d1-6
CH; CH,

1 I I ]
CH,=CH—C—OCH,CH,—NHCO-CH,CH,~PFPE~CH,CH,—OCNH~-CH,CH,0—C—CH=CH, d1-7

o} o
I I I I
CH;=C—C—OCH,CH,~NHCO—CH,CH,~PFPE—CH,CH;~OCNH-CH,CH,0-C—C=CH, d1-8
CHs CH,

Il | If

CHZZCH“COCHzCHchzcHz“OCHzCHCHzO'—&"’PFPE"'g—OCHz?HCHzO"CHzCHzCHzCHzoc—cHchz d1-9
|

OH OH

Il Il I Il
CH;=G—C—OCH,CHCH;-0~C—PFPE—C—0—CH,CHCH,0~C—G=CH, d1-10
|
CH; OH OH CH;

[0033]
Among these, compounds represented by structural

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



[ 0055] When one of the functional group (Rl) in the polyner - 27 -
(P2) and the functional 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 polymer (P2) and the functional group
(R2) in the conpound (d3) is a carboxyl group and the other is an
epoxy group, a nethod that uses pnethoxyphenol, hydroqui none,
2,6-di-t-butyl - 4-net hyl phenol, or t helfPi ke as the pol yneri zati on
inhibitor and a tertiary am ne such as triethyl am ne, a quaternary
amoni um such as tetranet hyl ammonium chloride, a tertiary phosphine
such as itddydenydl phespidtieon ao fugier daiyoph®s phoni U SUEhi @Seasy
tetrabutyl phosphoniumchloride, or the like as an esterification
cat al ystanshettes tgel yreactdon ors petdorsredf @t Bodwc 3G landool ymer
particularly 100 to 120C is preferred. [0056] In these

reacti onl)arcaddéguatas iorngardcr sof vent . may be used. Exanpl es of the
organi ¢ solvent used in the nethod include ketones, esters, am des,
sul f oxi dé¥)3%lt hers, and hydrocarbons. Mre specifically, acetone,
nmet hyl ethyl ketone, nethyl isobutyl ketone, cycl ohexanone, ethyl
acetate, but yPxaapdest ©f Hhepyiedhe iylfpgo P nashigrigich yihee dpap gt atce,)
di net hyl f or mam de, di net hyl acet am de, N-nethyl pyrrolidone,

di met hy |I9RAFoA e 2k e ickidrrd R RaPriopy i okthering ethahgmte? wran,
di oxane, toluene, xylene, and the_ |jke are used. Selection may be
adequat el mdtte FFEMHIDeS EPPUHHS i Ty 2%he? boi | i ng poi nt and
conpati bi 57 f] uari ne-contai.n

uv-cmﬁraﬁclef%%%#%f%é%é[é?f ?I%U??l?-ert]%b?ﬂ%i}ﬁ‘ﬁjd’%\ii%%r%l%$go¥%%i n (1)
SN “as e A !
o e CASEL TR contalot e W curen) ot Ln (ol ielersly e

and a iLght - ave e . nol.ecul ar_wei ght_ ( i range of. 2,000 to
700, 000 A} ARG IR el il B PG i gt

vt ant (VB T 1itad ‘ol 47000 {5 80000, e’ Eat e Havt n &ues age
nol ecul af, Weighd dl'IﬂJ tg}?eseccgﬁ%%aofl)pr@e ISk St 16¢ shey do not

undergo gel ation during pro t he fluori ne-containing

UV- cur ablng d18sd d-yand, o a w1 Cf Qss)diied €oatidighdihdm havi Dgq& b gh
devel opi ng property can ‘be obtai ned. [0058] The nunber-aver age

ol ecul afo Wi i (iMY @& ddi i @htd By a5 R0es Tt BEEH % Wed @bt 1 ¢ M)

are pol ystyrene equival ent val ues based on GPO neasurenent. The GPO
measur engiiy GO i 0nge i@ aso f ab+oivse i P dreasmis enedt (€ondby i ons]
Measurenent instrunent: "HLC- 8220 GPO' produced by TOSCH Cor poration

Col um: dauaricheod wompdddl H'nd Budi man . 42 1 X (ge cfj ugr @dllicetey JEO560H
Corporation + "TSK-CGEL GWHHR" (7.8 mmI.E x 30 cn) produced by TOSCH
- 29 - Cdrgior &tawimg 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
glycidyl methacrylate, and a method for obtaining the
compound (dl) by causing a compound including a
poly (perfluoroalkylene ether) chain having one isocyanate
group at each end to react with 2-hydroxyethyl acrylamide.
Of these, the method for obtaining the compound (dl) by

reacting a compound including a poly(perfluorocalkylene



+ "TSK-GEL GVHHR' (7.8 mm1.D. x 30 cm produced by TOSOH Cor porati on

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 (P1)
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
hydrocarbons. More specifically, acetone, methyl ethyl
ketone, methyl isobutyl ketone, cyclohexanone, ethyl acetate,
butyl acetate, propylene glycol monomethyl 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 boiling
point, compatibility, and polymerizability. Examples of the
radical polymerization initiator include peroxides such as
benzoyl peroxide and azo compounds such as

azobisisobutyronitrile. If needed, a chain transfer agent
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such as lauryl mercaptan, 2-mercaptoethanol, thioglycerol,
ethyl thioglycolate, or octyl thioglycolate may be used.
[0036]

The resulting polymer (P1l) 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
-of 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 (R1l) and a UV-curable group.
[0038]

Examples of the functional group (R2) of the compound
(d3) include a 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
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group (R1l) is an isocyanate group, the functional group (R2)
may be a hydroxyl group. When the functional group (R1l) is

an epoxy group, the functional group (RZ2) may be a carboxyl
group. When the functional group (R1l) is a carboxyl group,

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

[0039]

Examples of the compound (d3) are the same as the
examples of the radical-poclymerizable 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, 2-hydroxypropyl
acrylate, 3-hydroxypropyl acrylate, 2-hydroxybutyl acrylate,
4-hydroxybutyl acrylate, 1,4-cyclohexanedimethanol
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



Dat a processing: "GPC 8020 nodel 11, version 4.10" produced by TOSOH
Cor porati on Measurenment conditions: colum tenperature: 40C,
devel opi ng solvent: tetrahydrofuran, flowrate: 1.0 m/mn. Standard:
Monodi sperse 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 TCBC%OC(')rporati on "A-2500" produced
by TOSCH Cor poration "A-5000" produced by TOSCH Corporation "F-1"
produced by TOSOH Corporation "F-2" produced by TOSOH Corporation
"F-4" prioguescdry HR&UD Gariporatd on Uv-adabl'd-dfbumpmeduasd by TOSOH
Corporation "F-20" produced by TOSOH Cor porati on
conducted under conditions that do not polymerize the UV-
curable group in the compound (d3). For example, the
reaction is preferably conducted by adjusting the
temperature condition in a range of 30 to 120°C. This
reaction is preferably conducted in the presence of a
catalyst or a polymerization inhibitor and in the presence
of an organic solvent, if needed.
[0042]

For example, when the functional group (R1l) is a
hydroxyl group and the functional group (RZ2) is an
isocyanate group or when the functional group (R1) is an
isocyanate group and the functional group (R2) is a hydroxyl
group, a method that uses p-methoxyphenol, hydroguinone,
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 (R2) is a carboxyl group or when
the functional group (R1l) 1is a carboxyl group and the
functional group (R2) 1s an epoxy group, a method that uses

p—methoxyphenol, hydroquinone, 2,6-di-t-butyl-4-methylphenol,

or the like as the polymerization inhibitor and a tertiary



"F-40" produced by TOSCH Corporation "F-80" produced by TOSCH

Cor poration "F-128" produced by TOSOH Corporation Sanple: A 1.0 mass%
(resin solid basis) tetrahydrofuran solution is filtered through a
mcrofilter (100 ptl). [0060] The fluorine atomcontent in the
fluorine-containing UV-curable resin is preferably in a range of 2 to
35% by mass and nore preferably in a range of 5to 25% by mass. High
stai n-proof properties can be obtai nedlwhen the fluorine atom content
in the fluorine-containing U/-curable resin is in this range. [0061]
The UV-curable group content in the fluorine-containing UV-curable
resin i sanpref ey ad @i dange ohirkd0 éQ%J\/ MLy BEoADER such as
preferably 200 to 600 g/ eq in ternms of cur abl e group equi val ence.
When t heddf-guabl e oo gonderdride f he {4 tiord Ne-wlogdh imdigsuch as
UV-curable resinis in this range, the cured coating filmexhibits

hi gh st aimi-ireoof]l propestires, andydd tgetqry ndhodgieeof dm prugerdy. [ 0062]
The fluorine-containing UV-curable resin content relative to the
total anuntalofttheHdsmurrablre doipoute, far the 3likeoptiaal discs is
preferably in a range of 0.1 to 5% by nass and nore preferably in a
range ofeselrifoi 3% inn messa lyite Wiaws i tee cormel mgl 4\peufabied resi n
can exhibit satisfactory stain-proof properties and fingerprint

wi pe- of 8GrispekIy’ Grtnd dartabt el anhpat§ bite t32 @Veni swiere tontedned in
such smal | anounts. [0063] (Photo-curable conmpound) Exanpl es of
a phot o-ldf%bl e conpound used in the present invention include
various types of photo-curabl e conpounds such as_ unsaturated .

pol yest er - t yB&amgdey by pée tOH?g@InléantW tandehoRy - % ESHiGhds.
When t he r%%c%a urabl e conpound is ed in har d coat er of an

optical i eotrPr}ee%'or t'negr%'ﬁtfll esad X ?%'ct?to}he v ¥ nade
b t.he h dul dh th
Sbstr atb R '”%erbo%}-ﬁdi& R St E Mk T %ﬁf%i?vtevtc tkfc’yc}mje

| bl |
o Bar g, S ogryl Ly pho I PRI

th e f
nedi um o e o e g 2Rt 3*%?@?@%?&*3% ‘?%‘E e
E ggggi a%lﬂ@é@l%ﬁi@”%ﬁfﬁ@é@f&éé@ﬁfd@l hgomer S, deserd Peghbel ow.

dimethylsulfoxide, diethyl ether, diisopropyl ether,
tetrahydrofuran, dioxane, toluene, xylene, and the like are
used. Selection may be adequately made from these by
considering the boiling point and compatibility.

[0044]

In order to produce a fluorine-containing UV-curable
resin (2), first, a radical-polymerizable unsaturated
monomer (d2) having a reactive functional group (R1l) is
polymerized into a polymer (P2). During this process, as
mentioned above, another radical-polymerizable unsaturated
monomer may be used in combination with the radical-

polymerizable unsaturated monomer (d2) to conduct



- 32 - Preferabl e exanpl es 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 (meth)acryl ates such as ethgl (meth)acrylate, butyl
(meth)acryl ate, 2-ethyl hexyl (neth)acfylate, nonyl (neth)acrylate,
tridecyl (neth)acryl ate, hexadecyl (neth)acrylate, octadecyl
(meth)acrylate, isoanyl (neth)acrylate, isodecyl (neth)acryl ate,

i sost earadpdnpidDaed i@t e, ast RexyetiRoxyrethy oTRid-aGide meZhod
hydroxyethyl (met h)acryl ate, 2-hydroxypropyl (nmeth)acryl ate,

3-chl or a-2- hydnexpraRy Indtrsd) Ber Y @dduc 1) hoxy eddymd et pery | at e,
and butoxyethyl (nmeth)acrylate; and aromatic (neth)acryl ates such as
benzyl (wetHyddsylvatiezh nany | pheiney-aidimd retd) eeryd edteyrated
tetrahydrofurfuryl (neth)acrylate, glycidyl (nmeth)acrylate,

2- hydr oxyerBdmepheqiy praopyig (aretdyaciyd afweyctional group (R1), and,
nonyl phenoxyet hyl t et rahydrof urfuryl (neth)acryl ate,

capr ol actmnesmadi f,i ethdatgteahyadtiofal-fpryindnetd) berylsateyrated

acryl oyl nor phol i ne, and phenoxyet hyl (neth)acrylate. Exanples of an
al i cycl imonstsonerre il et redisetii nncd udkd i spbaredymg et aer vl at e,
nor bornyl (neth)acrylate, 2-

(et h) ackyil toya ey neilhy 5- Zerethprbiley Brehepeiivadarsmaped imghe
(meth)acryl ate, dicyclopentenyl (meth)acryl ate, dlcyclopentanyl

(et h) adﬁﬂ%‘ﬁfé‘?e d?%y’%ﬂ ﬁi@ﬁ%l%ﬁ&/‘é@%la? I"S%Jr%/l gnsfer agent
tetracyclod can yl at e, cycl exyl (meth)acrylate.
Acryl oylm% “I-?y%‘gﬁfé 0 WP ?’ﬁné’§§ﬁgﬁcc 3&31"(?“ t
(neth)ac&&% eth | ene oxi de- no, fled ak§¥%ateqﬁﬁros i C aC|dt
(et h) acr etl’rfezra et )b J;Fr%%' (A % Froagen
(met h) agr Iat vin I yrrolldone N-vi nyl caprol a tam th
rmnorrergt}y rrl%ay a ch be used 6%ﬁ ¥ho é)l':lise& %]f(@ Clng Ehe
dlfunctypdﬁﬁ, { gyyacrylate include 1,4-butaned|ol dl(neth)acrylate,
3- et hyl*- énpen aﬁédiol di (neth)acryl ate, 1, 6-hexanedi ol

di (et h) lMiate neopentyl glycol di(neth)acrylate,

2-met hyl -1, 8-'oct anedi ol di (neth)acryl ate,

2-butyl - 2- etﬁ%ﬁ'%e%uﬁ&&%%”%@ﬂ%mé%(rﬁ?h adralr.y eldy I £ngin@arcol

di (net h)acryl ate, pol ypropyl ene egcoI |(neth)acrylate a

di (et h)addd Rt endife @uxH Olwoldai nad dyr ngr Bo®l O3 I &d more
et hyl ene oxi de or propylene oxide to 1 nol of neopentyl glycol,

di et hyl ene @ ygoly did retdyags ydate, oeh propy) ®e & Yedtermined by GPC
di (nmeth)acrylate, and tripropylene glycol di(neth)acrylate. Exanples
of the aldayictdnerdi f umtiel erdlymeret (Prac ptedicealnel e romedgmane

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

di ( et h)acrnd gt enaife @il olwaibdlat nied byradyk ngt 21 00 ofo ed h§0 @nenadxi de
or propyl ene oxide to norbornane dinmethanol, - 34 - tricyclodecane
di met hamoiradigreetdyackyliat &8 tanagycdbdecahe b e Hahd! When the

di (nreth)acrylate, a di(neth)acrylate of a diol obtained by adding 2
mol of etvgdadfe xicisilar promileheobxiltke roOLNe ey RDdexamevithin

di net hanol, pentacycl opent adecane di met hanol di (neth)acryl ate,
pentacydﬁﬁﬁﬁﬂ%ﬂﬂﬁﬁﬁneQﬁQﬁﬁkﬂﬂﬁlQﬁ(&ﬁﬁrﬂQﬁﬁ%MQ&%éz%ﬁ%PQr%#?%%ﬁrylate
of a did | obtained by adding 2 nol of ethylene oxide or propyl ene
oxi de t PPeMACYAE pBhtRe e R tRtol , a di (meth)acryl ate of a
di ol obt %ﬁi by adding 2 nol of ethylene oxide or propylene oxide to
pentacycﬁ%b tadecane di et hanol, dimethylol dicyclopentane

di (meth L at | d | ycol .
i (ot h) acr YAl Egos7y ot e S LA Snd S P difal

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



Exanpl es of the trifunctional or higher functional (meth)acrylate

i ncl ude pol yfunctional (meth)acrylates such as

bi s(2-acryl oyl oxyet hyl ) hydroxyet hyl isocyanurate, bis(2-
acryl oyl oxypropyl) hydroxypropyl isocyanurate, bis(2-
acryl oyl oxybutyl) hydroxybutyl isocyanurate, bis(2-

met hacryl oyl oxyet hyl ) hydroxyet hyl isocyanurate, bis(2-

net hacr yl oyl oxypropyl) hydroxypropyt #38ocyanurate, bis(2-

met hacryl oyl oxybutyl ) hydroxybutyl isocyanurate, tris(2-
acryl oyl oxyethyl) isocyanurate, tris(2-acryloyloxypropyl)

i socyanuiaat®; wirtits (2-agsigdd opybut yinci seoyqnurate, tris(2-

met hacryl oyl oxyethyl ) isocyanurate, tris(2- nethacryl oyl oxypropyl)

i socyanwaltye pdffils{rodmBiylaeiey/ | endoxytiyin hsetyanu@atissth ends,
trimethyl ol propane tri(nmeth)acrylate, pentaerythritol

tri (et Huacryilatasl, qeni@er (R i tad et eta aforetty atuyd¢tad@al group (R1)
di pentaerythritol - 36 - penta(neth)acrylate, dipentaerythritol
hexa( netande Watmyural did3)orhavir{gret hjacrtyl @atel ofraup r (R2) obtadniede by
adding 3 nmol or nore of ethylene oxide or propylene oxide to 1 nol of
t ri met hydoltdreopaes tieonask rgann hiRikr ydrad e2 dfV-acuetly bl gobtmi ned by
adding 4 nol or nore of ethylene oxide or propylene oxide to 1 nol of
pent aer yitd4tlol , and pol y(meth)acryl ate of di pentaerythritol. [0069]
These trifunctional or higher functional (neth)acrylates are
preferred si P@élélghitélﬁsepé%e@smmel@%lewe&e (Ffpamaed eo naeet@st ed
pr oduct . Annn%y%hese trlsg - acryloylo(%ethyl) |socyanurate

tris(2- tetta SABRREhy1 9L i) dcc]y%%%r%ﬂ CRET it Hy | Orproparean
tri(nmeth | at t thritol t th | t thritol
Lot 1 o ATy aey e G adPit RAPEIT G @f‘ﬁey %mpe” poun e
di pent h t l_h t | f atriol
obt ai nod by At i 3L E Mo Gy @ﬁfr%’ﬁ%é’%a S0

trimet hy[l opane and tetra(neth)acrylate of a tetraol obtained by
adding 4 to nol of ethylene oxide to 1 nol of pent aerythritol are

parti cul arly Bobied Sinsca arklion achighelase mduly gﬁ A

be inparted after curing Use of ‘a conbination of

(et h) agryl gl ”@f&@”%(nc@“ﬂq@ AL AT YIRL S Of | QOB oy So @ $0(d1 !

pr ef erred For exanple, - - epoxy (meth)acrylate having a ri g| d

struct urgd srdlidalsudor (s e AS] SUGHe afb ol hQORBS - t BXa Pt &8p ofr1he
epoxy (neth)acrylate incl ude bi sphenol A-type epoxy (neth)acryl ate

synt hesized gy fe FAIC] | 0 bl et (RSB Y1 e BEI €h asthans@aghd on
product of bisphenol A and epichl orohydrin, a bisphenol S-type epoxy
(et h) acrpdeaites symttresipetkdyt aieactien. barweesn t(ireil)gcrotd artintt
and a reaction product of bisphenol S and epichl orohydrin, bisphenol
F-type epoxyhd netdytaicrey | airectsioridiesizedb byRB) reacthonpodeimeen(P2) is
(meth)acrylic acid and a reaction product of bisphenol F and

epi chl omotyfthriah 1yanid pherolgeovd| 40 type2 @poxted nes naeryhat e

synt hesi zed by a reaction between (nmeth)acrylic acid and a reaction
product fofnghenstl rnv@iacc ek ey ahl o ohy diiere Jhed e2ibi sphiehbl - t ype
epoxy (meth)acrylates can inpart a high elastic nodulus and a high
har dness* a4 e sid taTHpRIT@Rd FRedUcactAming st e e ngibsyhenol
A-type epoxy (meth)acrylate is preferable used. [0071] Uret hane
(et h) aciYRBEL A A pried efdtee? oF ke h%HeCYh%fﬂfh}) EFRL R2) in

obt ai ned from a conpound haV|n two or_ npre isocyanate groups in a
mol ecul &% %‘P&ﬂ}ﬂ% Vgt 5 ﬂ:ﬁo‘%&loggr%dboja L orek h‘?%c 5% oyl

ol ooul A G G T B Thol T ot e (et H)BCTITaR 60F AP
th t.h) acryl at d t -
35 hy GO B o AP o (et ) Ay Syt G ”Efs“”@o%@é%%” h%i ng

mol per mole of the reactive functional group (R1)



[0073] (Polynerization initiator) If needed, a photopol yneri zation
initiator may be used in the UV-curable resin conposition of the
present invention. Any of known photopol ynerization initiators can be
used. A photopolynerization initiator of a nolecul e cleaving type or
a hydrogen abstraction type is preferred as the photopol yneri zati on
initiator used in the present invention. [0074] Exanpl es of the
phot opoi yneri zation initiator includeZfotecul e-cl eavi ng-type

phot opol yneri zation initiators such as benzoin isobutyl ether,

2, 4-di et hyl t hi oxant hone, 2- isopropylthioxanthone, benzil,

1- hydr oxyepcdjohexyl phenyl ketone, benzoin ethyl ether, benzyl

di net hyl ketal, 2- hydroxy-2-nethyl-I|-phenyl propan-1-on,

1- (4-i sopropykphenyt) o f2+hrdraxy-tdofBthylpuepamal)- an amned Zorpiduyldt | -
4- et hyl t hi ophenyl) - 2- nor phol i nopr opan-1-on, 2-hydroxy-1-{4-

[ 4- ( 2- hydroxy-i2rameidiig pa opb DYYAe r bEnEydd t pheayd 1@tnethykbhain B9ving,
propan-1|-on, 1-[4-(2-hydroxyethoxy)-phenyl]2-hydroxy- 2-

met hyl - latpepdn-dnden, Aurgsaciore 17 54 qroodu@s) bye & thiave) apan; heand
ESACURE KI P 150 produced by N hon SiberHegner K K., and

hydr ogeneafsstirvac tivorsttiyge Iphotaopol §Rier iizatliwte igitydatorsl suchias an
benzophenone, 4-phenyl benzophenone, i sophthal phenone, and

4- benzoyBogyarettey lgufiysheryl enady deeoy0#B8]d a carfmxyl group. For
phot opol yneri zation initiator preferably does not absorb the

wavel en§HemH -hehargitheusemnatilanal i wnd(Rloadi g iMfbratl chr 8P an
optical information recordlng nedi um used. For exanple, a

phot opol&ife i sttiienanidsror (Rhatmaiade ¢ MQ%H%&WQM #teand
near 400 nn1|scpreferab used when a blue |laser disc is used. [0076]

(Addi tiVes) W niftinentS MU delP TEHHE GEXMR bt r esi n
conposi tion ar S foIIo ~.These can sed mnthln ranges at do
ot i mpd urnctthl@n@?‘f SR (R Mot TRAET o S i AEcgy t4e
senS|t|%§r far_t hotopﬁétnerlzatlon i ni tiator

ncI
trimethyl élr%tnléma Fyied et harol i e, ] e‘ﬁﬂﬁﬁt(notlham]%JnuencJClona‘l

D i mot AR ronanZont SF N 197 Tt BEo amhed qag LanceioRaaT
4, 4' Q%ﬂ&gggg
addltloﬁﬁgggtnggnknth the ph togﬂﬁ§§§rf?§%p§”%%%%3%ﬂg égﬂhﬁeégﬁrther

used i Npzy 42 -arC QY jxp Preferably, these additives are selected
so that the solubility in the UV-curabl e resin conposition is high
and the (Jgspgrneability is not inhibited. [0077] An inorganic

conponent such as silica particles and the |like may be contained in
order to increasgleheolfatdeessmpbuhlie (@ured ipradidet compsaingent for

di spersing the inorganic particles is not necessarily used.

Pr ef er ahlep,ren@ntrer ganist martured le st cadnes lcentd 'ned to dvot @ arlod enmnd

such as light scattering at inorganic particles.
the compounds represented by formulae dl'-1 to di'-6
modified with polyfunctional isocyanate compounds such as
hexamethylene diisocyanate and tolylene diisocyanate, and
with difunctional epoxy resins such as bisphenol epoxy resin.
Note that "-PFPE-" in each of the structural formulae below
represents a poly(perfluoroalkylene ether) chain. Among

these, unmodified compounds represented by structural

formulae dl'-1 to dl'-6 are preferred. In particular, when



[ 0078] The UV-curabl e conposition for optical discs according
to the present invention containing the fluorine-containing

UV-curabl e resin described above is suitable for use 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 UV-curable resin conposition for oEti cal discs according to the
present invention may contain the (ﬁe? )acryl ate ol i gonmer and/or the
(meth)acryl ate nononmer descri bed above dependi ng on the configuration
of the optical discs. For exanple, when the conposition is used in a
t hi n hartthec oaindtaiy@ia c anssip ULRNY theapui ssopsiatayerowd, an eptpsahd
disc, the B-type viscosity of the UV-curable - 41 - conposition for
t he opti@Hl"')disgsrdsempreat erabd tyrad wisd edf d 1mmal & adige- 0f 1 2o tof dbBed
nPa-s at 25C. When the viscosity is in this range, a thin hard coat

| ayer hawiong the hiickwmesintofoalbough Ird¢actlOvilt uwien tiee f Dumedi asal he
outernost |ayer by application using a spin coater or the I|ike.

[ 0080] group Wil +he conposition is used in a hard coat |ayer, the
el astic nodulus of the UV-cured filmat 25C is preferably in a range
of 1000 kX A000 MPa and nore preferably in a range of 1500 to
3000MPa. When the elastic nodulus of the cured filmis in this range,
scr at chi g %hd &r acki ng of the cured filmcan be satisfactorily

suppr essge—dHLEFPE—CH,JOA UV- cur ablgg.fonposition for optical discs
according to the present” i nvention preferably contains a
trifunctional or higher functional (neth)acrylate when used in a hard
coat | ayer. IOncorpogati on of bi sphenol -type epoxy acryl ate and/ or

ur et hane acrlyl i3l also preferred and when trifunctional

(et h) ac'?@l‘giséﬁﬁ‘g"‘rﬂﬁof unctional afd’®r difunctional
(nmeth)acrylate are used in conbination, the hardness, elastic

nodul us, adhesiveness to the substrate to be bonded, the viscosity
during application, etc., can be satisfactorily adjusted. The

r espect i NO—QHYGHY-P FRE—ON Hel y dadg ust ed dependi ng on the
characteristics required. Preferably, 30% by nmass or |ess, nore
preferably - 42 - 1 to 30% by nass, and nost preferably 5 to 15% by
mass of epoz (meth)acryl ate @Qnd/ or urethane acrylate is used in the

UV- cur abl,e rbsip ¢ i ti.pn.ll epoxy. (meth)acrylate i s contai ned
in thi sbl'r@n_ _,bEHZEEIﬁé?_J#g@;%%\ﬁiBe ifpafted to the resulting cured
product, the viscosity during application can be adequately
controlled, and skew can be effectively reduced. Wen urethane
acrylate is contained in this range, flexibility can be inparted to

t he cur cOCNRFREINO@W can be effectiated y reduced. The trifunctional
(meth)acrylate content is preferably 2 to 80% by nass and nore
preferably 30 to 70% by mass. The nonofunctional and/or difunctional
(meth)acrylate content is preferably 5 to 50% by nass and nore

f 1 f_,ub Wy RSB EPELS 1 AL 2 Of; -
ﬂ??lﬁﬁ?ﬂ%&g (n'g’f h?gﬁcry? a?gsp-lén?e%z pg "8'32 ﬁgg a?:@grdi ng to the
(

type of th nmet h) acryl at e used. However, whel adjustnent is nade
wi thin the above-described ranges, the viscosity during application
and t he (&9l i nk density after cure can be adjusted in preferred

ranges, hi gh_hardness c%n b% inmparted to the cured product, and skew
of the curedTPFofGEPOLRA e eHFEEW 1 (6§F) PTrocesSTHE YUV (spIs@éme

resin co ition for optigcal discs according to resent,
i nventi c?%pi%zlesﬁmuéufo@ sélﬁeﬁftlﬁb %{R%}?ﬁfﬁn I%lﬂt/gieh%f ]alfp%]ﬁ?e?_cal
?Lisgkf‘lggétsonaga%‘tﬁenld %&&{raa%sﬂg trtel sni% | &y)e rdeasbcorui[be7<9 a;[boox;'el.o pmin

[0053]

The reaction of the polymer (P2), the compound (d1'),



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. When the viscosity is
in this range, a thick light-transmtting |ayer having a thickness of
about 70 to 110 pm can be forned as”t h& out er nost | ayer by
application using a spin coater or the |ike. [0083] When t he
conposition is used in a light-transmtting | ayer, the elastic

nodul us @fd tdree Aéngameth f (d3 aba @ HKe i Sodeds@bby iéaaciangendf (10
to 2000 nPa and nore preferably in a range of 200 to 1500 nPa. When
t he el astiitth nodul asnpdurddie(duy)edt f1d4m drsd | théhiwitlanges Safgdwhd ng
and skew of the cured filmcan be satisfactorily suppressed. [0084]

[ Opti cal (dH)sclby readdniroptitoal pdiwee@ac o diwngtl otidecqnesend (d3)

i nvention uses the UV-curable conposition in the outernost |ayer and
t hus hi ghi it iarfd ngerrpriinth priopecanypandd f (diger préontbw peaofingproperty
can be achi eved. An exanple configuration of the optical disc

accor di mphwnehelFesenth i Hventoraprund a(ét bucand ethdazompgurd had3)
coat layer as the outernost |ayer or a structure that has no hard
coat | ayEmyisinaaivfya as mentionehtakewhsnmig Agacdjien spndidions
outernost layer. In the present invention, an optical disc may have
any one T5¥Y tHededtaiqhif e 19 ethyi Bt3net U eth e Mt kefedieperding
formed of the UV-curable conposition described above is used as the
out er nost™ | rCYRS gﬂf tgh% ?t?]af?fé‘?q}l t T RA Y ALY 1 15, FRE hi gh

st ai n-proof properties and contam nation w pe-off property are

exhi bi tgde,acaﬁumg' stabl e stain-proof properties can be exhibited even
after el ]of a long period of tinme or when left in a

hi gh-tenlgeraé}t ure high-humdity environnent. Thus, scattering of |ight
rarely occur t rrf.ac f ot i.cal dj .of _th rese :

i nvention angoi%n %ra§n tlieén%(}:%rrl1 ggl%sgjt%lts %ctfggrnﬁccﬁ%rné%d%argﬁl%r e((r:gc}r)deld‘
with i ' i i | } - itting

| ayer agm%eheEJ %ﬁ&e@rrm(sptz )I l%}lecfp%}{s&géue e%%ﬁ%ya%\g%i gg%n)t d£| Iggl.ﬂ?)érnepar ed
by sequerdddng stReki NG af Hgastz@ |dahis refd ectd ngchayers an
information recording layer, 'and a light-transmtting |ayer on a
subst r atiesddydhate Qe and Wsad 4 readrhdeyd ¢ Lol O oF FRLD ORWY tih a
bl ue | aser beamthrough the light-transmtting |layer. An optical disc
havi ng aHwmrgbiceair | @mr asd tiee ottirertisial ayesup S(mrefaf aphy an
optical disc prepared by sequentially stacking at |east a

| i ght - r efdrectimy (dBjeris an hydor:0Et | prouecatdi tige | @ytesr Bhda@
light-transmitting |ayer on a substrate in that order with a hard
coat | ayisrowarsttid Wrag,t he nitlerdrodiat ayers @ik tsedypherddl - to read
and wite information with a blue | aser beam through the hard coat

| ayer. [O@BBjquinone,THe 4-idghtt-tirarshd 4tneithy ayleenof, tdre Opt i chte disc
of the present invention preferably highly efficiently transmts a

bl ue | asére [ReAHMFV 770 10T oS e RV ve| &gty bft BY 0dt ba 3ot um
and preferably has a transmttance of 85% or hjigher and nore

pr ef er abiyP 0%k drithidiiereFadre 405ty tet 2tk eknessteof apo-he

[ 0087] The thickness of the light-transmtting |ayer of the

opti cal st %t & M PredEiti Thveita o | et erlibl 5P 0E 1 14D gm  The
gggcggeas%og;gﬂh;d I Lransind T ng, L ayer; L5 LYy o 1, s§ge &ty @bout

preferred.
[0055]

When one of the functional group (R1l) in the polymer



significantly affects the optical transmttance and read/wite
operation of signals, the thickness needs to be sufficiently
control |l ed. [0088] The el astic nodul us of the
light-transmitting |layer at 25C is preferably in a range of 100 to
2000 MPa and nore preferably in a range of 200 to 1500MPa. Wen the
el astic nodulus of the cured filmis in this range, prevention of
scrat ching and reduction of skew of ~tBé cured filmcan be nore easily
realized. [0089] - 46 - The light-reflecting | ayer may be any

| ayer that can reflect the |aser beam and form an optical disc on

whi ch regardidv andk readifioean peower (2 yeth g exadPhes admef al s
such as gold, copper, or alumnum an alloy thereof, and an inorganic
conpound: SHCAb @Sy Sidi@ahn e tee Ustitkr AMNgh thesey Gtdwerodrwiadn abhoy
mai nly conposed of silver is preferred since the reflectance for the
i ght atofantheerndfiloma igrdugh(RITheit hileknesbymoér t e2) and the
light-reflecting |ayer is preferably about 10 to 60 nm [0090] A
di sk- shapedt-ttioml agrowsi (R3ubst rigdte campdendisédBasis he cabséxat e and
pol ycarbonate is preferably used as the resin. Wen the optical disc
is a rearom e sidie pitlseof ors ratorebxyg Jndar et iodtlaed tmm@sm B
surface of the substrate onto which the light-reflecting |ayer

st acked.mg@omyphencl ZWHerdzodakrP roat 2 4 Gyt~ § oy oy et remti Q@ﬁ@bal
di sc, the thickness of the hard coat layer is preferably 1 to 10 mm
and nor €pridierabis 35t %YW%W@ hiekheksor s2pdtd TeRkd 2t e

anount of skew can be reduced. [0092] The hard coat, | ayer

pr ef eratﬂ‘%ﬁf}%sg%khlag% HarHriass %W?%lﬁ:eq%%?%?%lf%gamﬁ%l%rﬂﬁ%}ésa?s
pref erab 211 nor e and rmrel(g)eeablel 411 or in terns
surface tp% JdrPer%“éonlum FLoy ertighe %%If?%n%%lﬁ?%sa%f

the hard c er, at 25C i s preferabl a range of 1 00 to 4000
VPa and ot epf%YZ%y SR/ ra‘@aet%lfnﬁ%soop“te%%%%ws S{fer™t he

I dul
Fow t Ce@%ﬁ%&féﬁg‘éﬂéﬂaﬁat P srhets TodtiSE 1L Righ, the
film be ééﬂ eﬁﬂ‘ﬂilé:&ifs{'% él?é’o&‘?é)l]_eeaégp 4]15 perfé;lpmécli" a£ase

of avvrlta eoptlc anln ormation recording layer

provi deds et ety & I d.ahts4.afd &etdng, | Byereanthgedi ghtstaanspigting

| ayer. The UV-curabl e conposition for optical discs accor ding to the
present jgwention rarely causes recording errors during optical
recordi ng due to reduced dropl et size even when grease such as that
consti tuting I ReesRr i dtasndhereddebiite 1RGP I O iy be
suitable for use in a wite-type optical disc. The information

recor di ngsddy e Exafnpd ewr iotfe-thepe ropinicals divet drays e ianyt Heaysst Hdiat
allows reading and witing of informati on and may be a phase change

r ecor di nighdlaydsr  kestrorogpd | cad tamegnednitde £c osdl figk 1 dyer |, e Otean, osigdni ¢
dye recording | ayer. [0095] When the information recording |ayer
i s a phasglnivangerecotdineg so@yert i dalid vi, nfagreratniegn meddgrldiertdivilayer i s
usually constituted by a dielectric |ayer and a phase change film
The di elksftaniar gty siselquiybdkeborghi bvclahtaastnen ethyl acetate,

butyl acetate, propylene glycol monomethyl ether acetate,
dimethylformamide, dimethylacetamide, N-methylpyrrolidone,
dimethylsulfoxide, diethyl ether, diisopropyl ether,
tetrahydrofuran, dioxane, toluene, xylene, and the like are
used. Selection may be adequately made from these by

considering the beoiling point and compatibility.



- 48 - reducing heat generated in the phase change | ayer and a
function of adjusting the reflectance of the disc, and has a m xed
conposition containing ZnS and Si 02. The phase change fil m generates
different reflectances in an anorphous 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-of8the present invention may
include two or nore information recording regions. For exanple, in
the case of a read-only optical disc, a first light-reflecting |ayer
and a firgisijght-transmtting |layer are stacked on a substrate
having pits, and a second light-reflecting |ayer and a second

| i ght -transmThid 13 doayiere 1y e rfieigre-@uddia  ivedin such as the
light-transmitting |ayer or another |ayer formed on the first

| i ght -t riainsng irid-ngori@yating Msuelhrab tasess i t 61 arer atis® foisethén t he
first light-transmtting |ayer or the |ayer forned on the first

l'i ght -t reovsd iy Uayercal e thes oase2 pfpee feaad Iy i has optnwsibedt sc,
an information recording layer, a light-reflecting | ayer, and a

| i ght -t retresrade inngle @ylerr arel grtackéd om aa subsye ave. 1 A G@comdl 0, 000
light-reflecting | ayer, a second information recording |ayer, and a
second langhta twedhi tavenpdayerlemylde eifqiner (Mwoy vt anramee of
light-transmitting | ayer to obtain a double information recording

| ayer st4QUrte 0101 &erand mope preie et uridera stHekeE- 1% v¥¥Qi n a
structure having three or nore information recording |ayers. Wen
plural MRV e WifKedMihelt ot af21FF ckhess® @ the® r&8Hertd v

| ayers may. he adjusted within the range of thjckness descyibe bove.
[00o7] WU e et e eSOl § H e SHE Syt b 00 C8

r ead- onl | or,.read/wite di.sc. A read-only di.sc can r.oduced
by £ or mi“Hy T TR, ChoF BN 571 61 REeCon TS ity PRy ot | ng

i njecti mol di_ng.  of circular resin substrat formng a
light-r g{}}eescet illnag easyea?reorPf%%e&irn %rsrrlar%lé%n&ﬁee%o(g%irh%t I%r;l/err,g%ppl ying a

V-our abl 8 FOMROSLLLON, LA aNtaF ofl ect ac| AYEr by, ARl oot no

t
or the and curing ‘the conposition atiron to forma

| i ght - transiytd i ng 4, av8(q ﬁﬂmwéf@sﬁﬁﬁf&@%@&m&%ﬁg P¥ving a

formng a light-reflecting layer 'on a circular resin Substrate,

form ng iy HOrdmid Oy i ng dayafe sS4t Ase@. phase change fil m or
an optical magnetic recording film applying the UV-curable

conposi tigygrgo the light-reflecting |ayer by spin coating or the

i ke, and curing the conposition by UV irradiation to forma

l'i ght -transmitiel RgmbayenverG@28mol eculWiemnvdikg UMM able teposi ti on
applied to the light-reflecting layer is cured by U irradiation, for
exanpl e,weal gontd veugiise infa laddiwlt d 10 nvareg o d(Nvhat a ks gso by stey adndal | de
lanp, - 50 - a high-pressure nmercury lanp or the |Iike may be

per f or medyuwirv al €1 tasiha Jexgro suir see dretrh 08P @ esea § inesine mt USEHSOGHTI5 nay be
performed. The flash exposure nmethod is nore preferred since curing
can be cmwdustestii ghindigffdnd ernd yas [DgBBYws. W irradiation is
preferably controlled so that the irradiation dose is 0.05to 1

J/ cne. T[H%ipq e it W osend st el preferably 0.05 to 0.8 J/cn2 and
nost preferably 0.05 to 0.6 J/cnR2. The UV-curable resin conposition
used in the HFisearTgrdc ioE teREeHtes SRLG i IGF T Pradiraes &t |y
cured even when the irradiation dose is |ow, does not cause tucking
in surf TP TERE ST aces of the optical disc, and does not cause

SKew an%oqlei\:rm%r:n%uiaornd Ogofur}r?n q‘%f&f&ﬂ" dl?.co nLn?@OI; x 4 cm) produced
by TOSOH Corporation

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



[ Enbodi ment s] Descri bed bel ow are exanpl es of specific
structures of a single-layer optical disc and a doubl e-1ayer opti cal
di sc which exenplify the optical disc of the present invention.

[0101] A single-layer optical disc which is a preferred

enbodi mrent of the optical disc of the present invention has, for
exanple, a structure in which a light-reflecting layer 2 and a
light-transmtting layer 3 are stacked®on a substrate 1 and
information is recorded and read with a blue |aser beamincident from
the light-transmtting-layer side, as - 51 - showmm in Fig. 1. In the
drawi ngssorgaugajred portions schematically represent recording
tracks (grooves). The light-transmtting |layer 3 is a |ayer

consti t ut edrdxy-cE1l @vimate oM amime a xcWEedmr gdustudid e ToSOH
UV-cur abl e conposition of the present invention and has a thickness
in a ramgeefratli®nl0 jim The thickness of the substrate 1 is about
1.1 mmand the light-reflecting filmis a thin film conposed of
silver or "tIIs&-dKe GMEEIRholwh § mnFiIg.D .2,x & exanpmdfcel sty Uttt
including a hard coat |ayer provided on the above-described structure
i s al soJQuusfoarataen [ 0102] An example of a preferred enbodi ment
of a nultilayer optical disc is a double-layer optical disc structure
in whi ch & TISKgiREL MEER" ng 1%ysr 5 end 830 iqght areshsiad g AsBfer 6
are stacked on a substrate 1, a light-reflecting |layer 2 and a

| i ght -t CTOFRAGYRG | ayer 3 are stacked on the light-transnitting

|l ayer 6, and information is recorded and read with a blue |aser beam
i nci dentPSHeGThA e BLiSht ¢ EErAA 44 hgaodhses Ry el L e HewPsirtsy. 3.
The light-transmitting layer 3 and the light-transmtting |layer 6 are
| ayers gﬁﬁpc}sed of UV-curable conpositions. At |east one of the
light-transm tting l.ayer , the light-transmtting layer 6 is
conposed 5 t%émﬁ%-sclﬁ{gabl gépf:d(}%? 51 t“}%% ffl{’heveprrse]soerhtél1lﬁ%erﬁﬁooﬁiﬁu.ceﬁ1e
total thic he light-transmtting |layer 3 and the
Iight-t%&"n?r‘ﬁ%t%t%l %ﬁtpé)%grtl%q S - 52 - in arange of 100 10 Rm The

t hi ckne f ].S aa(Pgl he, 4. ght | ectjng
filmi sﬁ%a%ﬁ%ég}%ﬁ%c%g{%étge éo'f Sl QJ\L/Henr ltoegmt e 11 ete'. 4[dO1(?1:?»](16’(‘}:‘51oeqclnr{é]at
doubl e |ayefe APt itCAl, B3 J1RMING this, StLuet ur &) Fegerndi ng tracks
(grooves) are also formed 1n a surface of the light-transmtting
llayer 6.gtErd:herdrd@ilspdd @B itid g d e & By Ny endr JBll 14 4 ayer
structure obtained by stacking a l'ayer of a cured filmof a

UV- cur alleg S@pasidd iy estidcld @iifrf HOANGd LI ta6kS] UF ahe

| ayer of a cured filmof a UV-curable conposition having high

adhesi vemess-g 0D snond1t il@yefercfitdrcal . 1di'sc may al so include a hard

coat |ayer as the outernost |layer, as shown in Fig. 4. [0104] A
met hod fl@05®1oduci ng an optical disc shown in Fig. 1 will now be
descri bed. First, a substrate 1 having guide grooves, which are

cal | ed riéedvdittvy etrreac ksse(dr ooves), for tracking a | aser beamis
prepared by injection nolding of a polycarbonate resin. Then a

| i ght - r e "ng dogpere P Hys TanGie € e atacor di ngt r ack- si de surface
of the substrate 1 by sputter-depositing or vapor-depositing a silver
all oy orAHEAG"ke@ro Y TR Carannatiing | ayer conposed of a
UV-curabl e conposition is forned on the light-reflecting |ayer 2, the

WV- cur abPe 208 posinadsrrest ohd s &trRGRAdnitqon is appl i ed
"A-5000" produced by TOSOH Corporation
"F-1" produced by TOSOH Corporation
"F-2" produced by TOSOH Corporation

"F-4" produced by TOSOH Corporation



- 53 - and irradiated with UV fromone or both sides of the disc to
cure the UV-curable conmposition and forma light-transmtting |ayer

3. As aresult, an optical disc shown in Fig. 1 is produced. [0105]

A nmet hod for producing an optical disc shown in Fig. 3 will now be
descri bed. First, a substrate 1 having guide grooves, which are
called recording tracks (grooves), for tracking a |laser beamis
prepared by injection nolding of a poﬁ%ar bonate resin. Then a
light-reflecting layer 6 is forned on a recordingtrack-side surface
of the substrate 1 by sputter-depositing or vapor-depositing a silver
al l oy orgt-he igeesdDG]ly TosorA ddghdrdtassm tting |ayer 5 conposed
of the UV-curable conposition of the present invention or any other
UV- cur abire- 2onmposidiaxd itsy forgesd ddwseeciduring this process,
recording tracks (grooves) are transferred onto the surface by using
a nol d. '"Fhel Bt eprafudadnsf ef030H) Gdwpawecarai ng tracks (grooves) is as
follows. A UV-curable conposition is applied to the light-reflecting
| ayer 6 "@hr&He mudsbicat éol. TOS Q|G frrdtoran ng recordi ng tracks
(grooves) is bonded to the applied UV-curable conmposition. W is

appl i ed "fEodl@Oheomrdusestch i dEsS @ Gdreodyoridieah di sc to cure the

UV-cur abl e conposition. Then the nold is separated and a light- - 54
- refl ectamy 9 ayerl D imassr netk B t3fel ¥ dvr e Hig- 19 ek YYroovedn si de
surface of the light-transmtting |ayer 5 by sputter-depositing or
vapor - depositiialy 88 siihered 11 Bt e mw@f%fw ctk &bkl conposi ti on
is applied to the light-reflecting layer 2 and cured by W

irradi ati®%P%o forma | ight-transmtting layer 3. As a result, an
optical disc in.,Fig. 3 is produyced. An agptical disc having a

|i ght-refl ecgﬂ% N ) G A &o&a}eg& apidSe Hge' S &Y F g Tayer
ovent | GRS 0 oot GRS T OF CHor® dStart ) fisiha Brdnpl oo
el ow. [OTOBT ey REHbr o e 1) 1 1nd of | Pt AL pped
\;I)Ma'; Psabgﬁi hggsrtoafi%ai%gé?%ﬁ)eoﬁ%eﬁgégﬁ%n%%?%?1"6 rgg'%%w Zgr oups
at bot h fends sreprasent et h 4 ol (P ddr BeL-o%n 20; PALS Su Y- TBSS1 Of

di i sopropyl ether as a solvent, 0.02 parts by mass of p-nethoxyphenol
as a polpgwerd zat iion dxyh bgatrge_ and 3.1 parts by mass of triethylam ne
A

as a neutralizer were fed. irring was started in an air stream and
2.7 partdeyimass of acrylic acid chloride was added dropw se over 1
hour - 55 -
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.
[0062]

The fluorine-containing UV-curable resin content

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



while maintaining the interior of the flask at 10C. After dropw se
addition, the resulting mxture 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 chromatography neasurenent confirnmed

di sappearance of acrylic acid chloride. After 40 parts by nass of

di i sopropyl ether was added as a solvent, 80 parts by nmass of ion
exchange water was added and the re§u$%iﬁg m xture was stirred, was
|l eft to stand, and had a water |ayer renoved therefrom This washing
process was repeated three tines. Then 0.02 parts by nass of

p- met hoxyiRhenral drsaddeh s 2alynef iZatdmye idhidit afo & B paids
by mass of magnesi um sul fate was added as a dehydrati ng agent. The
resul ti pgdrimdnd @ e dagfity tio s anthdeorofl (day g onpt elly. r ereve
wat er, and then the dehydrating agent was separated by filtration.
[0109] [fChwemind-dd@tEHRAXD- P X 1-eOe61T) cdri reframid a, X
represents a perfluoronethyl ene group and a perfl uoroethyl ene group,
an aver age icff agevery parefindrorane tdrydrens: igrouwpsl anidhgaravertage pf-of £
ei ght perfluoroethylene groups are present in a nolecule, and the
aver age pmemsart yofand derniareldtcormeoniosn 4ié 1 IfHey murdye rvterercgetainegp in
nol ecul ar wei ght determ ned by GPOis 1,500.) [0110] Next, the
sol vent SH&S GmStlil |28 UAESs under a reduced pressure to obtain a
nmononer represented by structural fornula (dl1-1-1) below [0111]

[ Chem 8P083)] || CH2=CH C- 0- CH2- 0) - X- CH2- 0- C- CH=CH2 (d1-1-1) (in
formula, X represents a_perfl uoronethyl ene group and a

per f | uor oet h&EEHE%FEEBPl&nCQW?PH&@Of seven perfl ui or onet hyl ene

groups and ap_average aof eight perfluoroethyl ene groups are present
P a ol ecul BX28REEng aRePagE HGHBEP 161 CPTRGHFe Saeam ™ $ 756 )
[0112] I.nt.o _anat.her .gl ass. fl ask equipped with.a .stirrer,, a

t her non@treers,ené: &&&%nﬁcg‘* o(flucj’tg]h,caﬁ‘z}llr?jl a rlooﬁ%ertl,%tbet:’s. @ gpa?rk}ostbecurrlﬁasbsleof

ey SR one 25 B NENC das LR and he emaralus, ves

rai sed t I'n a nitrogen streamu

dr oppi n l,ut ol a : > JIBss; of 0 _
(di1-1- 1?;hg%tlaitelr?e ﬁabggl\%,ep%]l}fyg tggﬁ 2: mass of ng-%ﬁy r%x e!tbﬁ?l

met hacr Watg1 AR mb3rirl Ra sy iRSS Hfreddd iAlor SOl iQhical
containing 9.4 parts by mass of t-butyl peroxy-2-et'hyl hexanoate as a
radi cal info3hation recording medium, adequate selection may be made
by considering the hardness, elastic modulus, adhesiveness
to the substrate to be bonded, viscosity during application,
etc.
[0064]

In particular, an acryl-type photo-curable compound is
preferably used as a UV-curable compound that is transparent
and has good weathering resistance for use in an optical
information recording medium. Examples of the acryl-type
photo-curable compound include (meth)acrylate monomers and

(meth)acrylate oligomers described below.

[0065]



pol ynmeri zation initiator and 126.0 parts by mass of nethyl isobutyl
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
(21-1). [0113] To the pol yrrer‘(ﬁ’?c-l) obt ai ned as above, 74.7
parts by nass of nmethyl ethyl ketone as a solvent, 0.1 parts by nass
of p-nethoxyphenol as a polymnerization inhibitor, and 0.06 parts by
wei ght of di buleyle riai edids@itialeds aF any ethamgtd oy 1catalysionare fed,
stirring was started in an air stream and 44.8 parts by mass of
2-acryl oyl cxyss hy ImdrsoRyedtat en s (reskde)ch e wpnw & en Dvetg lom® uic il b gl
mai ntai ning a tenperature of 60C. After the dropw se addition, the
resul ti nraupxtiur ea wasl estu Ya ,ech fadr fundiolsnal GG g hebd ed Taanding
stirred for 10 hours at 80C to induce reaction. IR spectrum

measur ensvtt asonfli aynte dy hgappear@r en ofhé s atyrartat en gt oupsth)lderylate
resulting mxture was diluted with nmethyl ethyl ketone as a sol vent
and fil trereidha d-hreemvar insiot Lt ey el t eyréurs he Esainptliesn ofASh@ resul t,
a methyl ethyl ketone solution containing 20% by nmass of a

fluorinéu Wi naldv- cigtdblacreki e (Inchads myl Bopdtyreri zabl e group
was obt ai ned. The nol ecul ar wei ght of the fluorine-containing

W- cur ab®e HeiGF Y1 BtsmsS idastt byl (msgh).aepd 3 ity ene

equi val ent nmol ecul ar wei ght). The nunber-average nol ecul ar wei ght was

2,400, t¥e iR age SoREdt ey welght) sy 72990, " t he maxi mum
| | i.ght 200, 000. The, fl i tent in th

L uor | neltEUd TN (- U SR &7 oT9E U BC B 1106 By FES hind ¢ he

Uv- b i val ent 3 /.ed. 4 Synt heti c EXx |

2y A e o e e Y4 her omet or - a

cool i ng Hr\’éccth)oﬁaé\}grnltaa%gpj?sgcy ecﬁgr f’ﬁgeat{ﬁ)saé’é’%lt@ées, of JBtlyl, { sobutyl

ketone as a s a enpérature was rai s to 105C in
a nitrog rean r ad hr app) | ujions,

nanel y, gr{zé.%lt)partsl y ’naezésﬂ%&ét\%]eo}%h lr ?%1{}3)%%%%%?%;% in

Synt het g, PRl 38 hpatt l@é’e,ﬁa;s%ﬂr@iﬁl% yegrh@/’&h)acrylate,

nmet hacryl'ate, "and "146. 7 parts by nass of” an initiator solution

cont ai NiFgrhQ v Yk fBsso Pf  tndt Y PeF 0aves 2-8d tyd hexanppt e as a

radi cal polynerization initiator and 136.5 parts by mass of nethyl

i sobut yl (reairong: 88l £ 5,0l et u R 198E 1 | ISP @t 1 QPR S, a Bt ic
si mul t aneously added to the flask dropw se over 2 hours while

mai nt ai nineg:H)hes dyiteerd Orswnfh tde ddraskl atmdiDGecAf1ete t he dropw se
addition, stirring was conducted for 10 hours at 105C and the sol vent
was di stridryeeb ek watderl a(nieethu)caa ol eiss,urtes i oa tojod e fuaf oy y mer
(P1-2). [0115] - 59 - To the polymer (P1-2) obtained as above,
75. 1 par ety amssl adfe metyd idgt hy (mek@t oner alsa tze s viendsoy-13part s by
mass of p-met hoxyphenol as a pol ynerization inhibitor, and 0.06 parts
by wei githegfoxynr astly | @etRsaarwkatdanat i on catal yst were fed,
stirring was started in an air stream and 39.2 parts by mass of

2- acryl G\ATGRRERAX YeSdtldrrdt e et Glddeld tif b pliiser lvery lattour  whi l e
mai ntai ning a tenperature of 60C. After the dropw se addition, the
resul ti FFFRXAFERREREti Tl Forrah HHR T wif wod afite Helat @y e -

stirred for .10 _.hours at. 80C to.induce reactjon. | R spectrum

measur eﬁ&ﬁyl(ﬁyﬂﬂ%éwl&i%pﬁéﬁ SR VY G IBEY alfef & gt Lerhe

resul ti m xt ure s diluted with nethyl ethyl ketone as a sol yent
and 111 CEATPYSS oVl 4 HSO Ut & TRITET” § T her BbI KR 470 ADGLYR Ul ¢ |
a net hyl. ethyl keton ol uti.on cont ai.ni ng 20% mass of, a

fluori nel-st%)n i ngme%\@caucrra}bjiagc er’esr}onrliozﬁrgﬁlavf%ege/ }332 ap%ﬁ%/]g%tf? ’za2bT e group

(meth)acryloyloxymethyl-2-methylbicycloheptaneadamantyl



- 60 - Into a glass flask equipped with a stirrer, a

t hernoneter, a cooling duct, and a dropper, 107.4 parts by mass of
nmet hyl 1sobutyl ketone as a solvent was fed and the tenperature was
raised to 115C in a nitrogen streamunder stirring. Then three
droppi ng solutions, nanely, 38.5 parts by mass of the nononer
(d1-1-1) obtained in Synthetic Exanple 1, 32.8 parts by mass of

2- hydr oxyet hyl nethacrylate, and 120.83parts by mass of an initiator
solution containing 10.7 parts by nass of

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

i sobut yl (reatrong r J¥eite: Sefi d - SaRa @8, dr ORPE Sacdfith & ul t aneousl y
added to the flask dropwi se over 2 hours while maintaining the

i nt eri ordiefydieddmgk 1at (eSO a Af et d hed i ppvbsen ostey Tdope tisyirri ng
was conducted for 10 hours at 115C and the solvent was distilled away
under a (medilpectpriessiyr eedtoraobi@l sdadgpadyyer (fddh ) PHeryHld)] and  To
the polyner (Pl-3) obtained as above, 106.9 parts by nass of nethyl
et hyl ketyorielesiyd s@ilatentgcylatpar t fdyy lngds mofrphrofeinfeox wifgrieneas a
pol ymeri zation inhibitor, and 0.03 parts by weight of tin octylate as
a ur et haxitdeomahit@lgd tohwermhded; stidrimgtiwescsybated ¢rhabrernd r
stream and 35.6 parts by mass of 2-acryl oyl oxyethyl isocyanate was
added draopwissenaidried ey Witi 9@ phe e P el d epriiatagey bt S0C.
After the dropw se addition, the resulting m xture was - 61 -

sti rred HOy el hegur (RatiomT and toat ®e @hdl b iree ¥-br (MPthoie sy B t80C
to induce reaction. IR spectrum neasurenent confirned di sappearance
of i socy Aty GGl 1HE r RUV I HCPXe LR et s UinUt e & WL h MABOMALS /
et hyl ketone as a solvent and filtered to renove insoluble matter in
the sol ®i%m. "R £433 0% "SF%ethyl ethyl ketone sol ution contai ni ng
20% by rr@%z @f a fluorine-containing U/-curable resin (3) having a
pol ymer i I group was obtai ned. The nol ecul ar wei ght of the

fl uori ne- cont.alning Ucurable 461N £3) vas ARasUrad by GG ge

(pol ystyrene équivalent molecular weig 1) e rimer- aver age

nol ecul ar i s -1, 80 e i - aver | ecul i S
5,900, ard The TR e s S e R T TR e
content 4in f i_nes cont aiyd - cur i 9

mass an ﬁ%ié%l\}-éc%&?%lbal(% ' &o’u%%%%#&eﬁ% %gsrﬁ%g%ﬁ%%%ﬁif%ﬁ%é%%mﬂ
(Synt hetd 6, &0@ampl gnébn) acry1dtd 0 A dass 11 askocomippesh with a
stirrer,” a thernoneter, a cooling duct,” and a dropper, 44.2 parts by
mass of et h)isobptat e ket-one: @s-a-soh yent, yasrdsshadtot he
tenperature was raised to 105C in a nitrogen stream under stirring.
Then t hrgie(nti PRIy S0 dit | Sy 1 dYadTed VycSB. &i pad t1s) yrybsise pf the
nononer (dl-1-1) obtained in Synthetic Exanple 1, 32.8 parts by nass
of 2- hydrayetdpat 1l aret heloyyd At (reaich)aactnidiat oi SOl tlona cont atai v
10.7 parts by mass of - 62 - t-butyl peroxy-2-ethyl hexanoate as a
radi cal gpaiymerolzairod iby taddiorg ahdn@B. @r perts by etesglafie nexhyd or
i sobutyl ketone as a solvent, were set in separate droppers, and

si nul t aneoust yersidedido thel fias ko dropweet vl eyl Zehburdiekiy kene

mai ntaining the interior of the flask at 105C. After the dropw se
addi ti orgl¥1ak rdthinekl) zendbeted foprepyhenes JacPdsAidme thhe ool hedst,
was distilled away under a reduced pressure to obtain a polyner
(P1-4). §OL19jirropy /e Hel yer i ik (1eah g cobt i fed FasmmEefe 01349
parts by mass of nethyl ethyl ketone as a sol vent arts by nmss

0.1
of p- eIl 65 e e [ b T b Tb‘i“ii‘é% 0P GRS by
wel o7, | ocC e as_. a ure altl on cata S re e STITrr.l
oo i T L ST Lars ShOTBar B2 R Pe Bt Rhels o (ren) WAL,
2- | | t [ i t X ded d i 1 whil
e U e SRR N D A G R R A g T e

ethylene oxide or propylene oxide to norbornane dimethanol,



- 63 - the fluorine-containing UV-curable resin (4) was neasured by
GPO (pol ystyrene equi val ent nol ecul ar wei ght). The nunber-average
nol ecul ar wei ght was 3, 000, the wei ght-average nol ecul ar wei ght was
25, 000, and the nmaxi num nol ecul ar wei ght was 1, 500, 000. The fluorine
content in the fluorine-containing U/-curable resin (4) was 20% by
mass and the UV-curabl e group equival ent was 423 g/eq. The chart

di agram of the IR spectrum of the ftuéfine-containing UV-curabl e
resin (4) is shown in Fig. 1 and the chart diagram of 130-NMR is
shown in Fig. 2. [0120] (Synthetic Exanple 5) Into a gl ass
flask equiipped ddddurie dindt@landl tdemRl £y Ba 600! 4 - WL de BEKk @
dropper, 29.1 parts by mass of nethyl isobutyl ketone as a sol vent
was fed drd Hdis 1t elipeiedira: Wass e sedit andldG d iy Bathd tE OGB4 T eam
under stirring. Then three dropping solutions, nanely, 38.5 parts by
mass of ddteimerbrier dilirdy 1) ekl abhedkhyil doxanmpt edd, 013 2 Bopardise by
mass of 2-hydroxyethyl nethacrylate, and an initiator solution

cont ai niongL.dED. to paritey diyo drarssn e fd inmithyd rpelr 0 xye 12 at hyl dexatnodd @a aand
58.1 parts by nmass of nethyl isobutyl ketone, were set in separate
dr opper siimgridragictuldiatedis)lac mddetk + earie ¢y alskoatrtopiv sen o vdre hdmnl s
while maintaining the interior of the flask at 105C. After the

dr opwi sélid@fith)aerstatea my diagraidnduetel forofl( bl obtained dry
105C and the solvent was distilled away under a reduced pressure to
obt ai n @3561Rgher MP1-F) eftorere oxiderdy rqriarg ¢9d%)tebt ai ned

as above, argf hyl ethyl ketone as a sol vent,

0.1 par tpse%)%%ri%égjﬁﬁ #%ﬁ%%a%a Holy Rt PRT o 3 Hhi df tdr,
s sy om0 kT A
W 1o R g PR BT G T 1 e UPOPM G ddi ti on,
ne FeSUl {10 B, eS0T 26,1011 TNE 1,506 el o o
eaul 11 ne R e e T a5 et byl Ketone as a sol vent

and filtegyedto renove insoluble matter in the solution. As a result,
a nmet hyl ethyl ketone solution containing 20% by nmass of a

f1 uori ne- contrakBingo¥ronc-abbaanesint Rruhaviitgaa RYHMNIBLZNI. Gr oup
was obt ai ned. The nol ecul ar wei ght of the fluorine-containing

UV- cur aljae nesidtddmateas, neasured Ly (RC (ol yisd oy ens, egu mad ent

nol ecul ar wei ght). The nunber-average nol ecul ar wei ght was 3, 200, the
wei ght - ayperlage tinlrec Wrads seirghtderasi 187, G0;. ame tirhe yamsifiumurgliecul ar
wei ght was 7, 000, 000. The fluorine content in the fluorine-containing
UV- cur ablme thesiar (1)t enwadl ,20%dnamasio lant (et H\cryl 5% ,- roasmpditesl
group equi val ent was 423 g/eq. [0122] (Synthetic Exanple 6)

I nto a glas®lf [dasknedduigaped atid,h @stara@rgnerndubrfnicmet er, a cool i ng
duct, and a dropper, 36.8 parts by mass of nethyl isobutyl ketone as
a sol verie twad vicarp farf uhed t @regey)atane ates raai el a8 i imes
nitrogen streamunder stirring. Then three dropping sol utions,

nanel y, 4200 arlt s(MeE sy wiatehe stdniomsre (@xcel diohelitneatrnlate,
Exanple 1, 30.7 parts by mass_of 2-hydroxyethyl nethacrylate, and an
i ni ti at SPLYB AR Cotdi G nGg 1P PRIy IRFqrags &f (meth) acrylate of

and 738 BAALs By AhRSel o AR (SO VT BTN b G orits L ek
(S te d , d si t I ded t he fl ask

i opui SEXVER BN CARHA & MAnTH ARG PR S G A PRk at

105C. Aft t-he,.d i it . Stirrj duct ed 10

nours a 1650 Shol e EOT S Yac # ST 10 aumy hddr (RorBagged =te

tripropylene glycol di(meth)acrylate, and polyether



To the polynmer (Pl-6) obtained as above, 107.0 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 33.5 - 66 - parts by mass of
2-acryl oyl oxyethyl isocyanate was added dropwi se over 1 hour while
mai ntai ning a tenperature of 60C. AftéP the dropw se addition, the
resulting mxture was stirred for 1 hour at 60C and heated and
stirred for 10 hours at 80C to induce reaction. IR spectrum

nMeasur engid ¢ 100t 1 ¥ ek H 5@ RPEAF ARER] OF 1 h SO CYSHAL £319¢ SLPS - cdepe
resulting mxture was diluted with nethyl ethyl ketone as a sol vent
and fil tiefed tal nemmy e igsofctisometd ef s i sddeasod Usiion:rfse arsesul t,
a nmet hyl ethyl ketone solution containing 20% by nmass of a

f I uori nestcoritiaidni ngnUyactriatlle r, e siert rah)y dravdurd va yaol (i) zadd v sgrequp
was obt ai ned. The nvol ecul ar wei ght of the fluorine-containing

UV- cur abll g -rresianddb)o Wwabi (mesishur ach e tGPC {pd| iystye el egiuyval ent

nol ecul ar wei ght). The nunber-average nol ecul ar wei ght was 2,500, the
vei ght - alie(mesgeh ot cid tee aved ghtefmisrddl, 000, and the maxi mum ol ecul ar
wei ght was 600, 000. The fluorine content in the fluorine-containing
WV-curabl e r & BCIE) akgs N23gley arags ianve ltlve siveusiiats dagr guprigid
equi val ent was 450 g/ eq 0124] (Synthetic Exanple 7) Into a

gl ass f & &Gk at1s1s reat | iepa Her et et ul Gl ed ot i FRA duct ,
and a dropper rts by mass of nmet hyl i1 sobutyl ketone as_a

IO
sol vent RS aaﬁdlq}hee]tae?i'“b]ecr AU el YR At FYRADBE VR Mt rdgen
stream ynder stirring. Then three dro ng sol utions, nanely, 42.8
parts Li“@?‘ ts‘ga ‘?lg'i 1-1) obtained in Exanple 1,
29.0 par[t érﬁ/] mass of 2- hydroxyet hyl acrylate, and an initiator
sol ution conhtaining 7.1 parts by nmass of t - but yl per oxy- 2-

et hyl hexanoatﬁeqhg,%l%sr %(%r Ct]%l % r| Aarign O|rn|htlr<ﬁ}eeorr f’mdct750nalparts

by mass of et |sobuty one as a so vent re set in separate

G oPoer s, 00 S SRS Yo v e (1 i gt s, v 200

dr opwi e, A4l -0, S} 4G, sy LONSESA, 10k, 10: é‘&éﬁﬁén@%a@émof‘é‘fb-

the sol vent was distill'ed away under a reduced pressure to obtain a

pol ymer {2410yv1d:84%]py1) y{T 5%1&% {sdBlarflr OB 2iped(as above,

107.0 parts by mass of rreth et hyl one as a sol vent, 0 1 parts by

mass of Jrmptdoyphanc)l a&a@dm&w@yzaﬁw@amaé orpiang 0. 03 parts
by weight of tin octylate as a urethanation catal yst were fed,

stirri ngnenasastardelcbstye @iy ) rhedreapatiand 2do By padt st oy kmaeszef
2-acryl oyl oxyet hyl isocyanate was added dropw se over 1 hour while
mai nt ai meatthaac tyelnpelr @ty meof 1 )6 G d At wrrdhnel dit oy sreu adlck: £ 11ohs (2-he
resulting mxture was stirred for 1 hour at 60C and heated and

sti rr ed rfegrhakdr shicuy 1ot 80Q )t dhyaducgoutealt i smcydiRiuspeet rum s (2-
measur enent confirned di sappearance of isocyanate groups. The

resul ti rigeas basulrax wead i)l Ut ssek we e antee hyt ries M3t adey brel @syRr oy Vent
and filtered to renove insoluble matter in the solution. As - 68 - a
resul t, lBaftHYIr atchy | Tikded Ghea Fol LY brk Bont Bl hi 1 2096 bYa s st oFs &2 -
fluorine-containing W-curable resin (7) having a polynerizable group
was obt FSHEH CIPHE o et ar L wel gty Ui dHes £ | ok$ he= cont ai ni ng

UV- cur abl e resin (7 was rreasured by GPC( oI ystyrene equi val ent

mol ecul & EGREYCY T/ BRAmET - AV S Wt %/vegght was 3,100, the

wei ght - aver,age cuI r ht was 300, nd th Xj mum nol ecul ar
wei ght Qﬂfe%of&%%tﬁ %ﬁ&?.%@%ﬁﬂ%ﬁﬁt% e T T A it ng

UV- cur a s 23% and he UV c rabl e oup
equiva|gﬁi Q%%jg %ﬁ e,[éi aery rlto tri( acryﬁ

pentaerythritol tetra(meth)acrylate, dipentaerythritol



(Synthetic Exanple 8) Into a glass flask equipped with a
stirrer, a thernoneter, a cooling duct, and a dropper, 81.9 parts by
mass of nethyl isobutyl ketone as a solvent was fed and the
tenperature was raised to 105C in a nitrogen stream under stirring.
Then three dropping solutions, nanely, 30.3 parts by mass of the
nononer (dl-1-1) obtained in Exanple 1, 51.6 parts by mass of a

pol yoxyal kyl ene- cont ai ni ng net hacr yl‘a?’é (ninthe formula is 5 on
average) represented by fornula (d2-1) below, and an initiator
solution containing 12.2 parts by nmass of

t - but yl pesrosy (rde €1 Yud hexano At @1 9n Ba d 2@t 1ead t PD| yaRs (Hath pactPlitaf 0f
and 69.9 parts by mass of nethyl isobutyl ketone as a solvent, were
set in separat et tif Qppet S cayith isé nad taneols] yoletlgdeted ooy hedd1mgk3 mol
dropwi se over 2 hours - 69 - while maintaining the interior of the
flask atord(Gbe Af exthneetk opnide @addvtoonlesdt i oxideg wasl conduct ed
for 10 hours at 105C and the solvent was distilled away under a
reduced prigssiurel e pnipaie, a potiynetméPl)83ry] DR 7L [LTheatr&p1 CH3 0
CH2= C-C-04C3H60) - H(d2-1) [0128] To the polynmer (P1l-8) obtained
as abovebZOLIEGHYT dYimmss ofl ner hydretdiy| e key beree agxadsodbwent, 0.1
parts by mass of p-nethoxyphenol as a polynerization inhibitor, and
0. 06 parRECHHA SRS ghtidd &9 nl oee Y| &f ecstac iyt hbpati odnéat al yst were
fed, stirring was started in_an air stream and 18.1 parts by mass of
2- acryl B OXTHYI 2G50 3 dhatle WRCARREY et bpvP5e over 1 hour while
mai nt ai nj tenperature of 60C. After the dropw se addition, the
resul ti n@]ﬁqﬁt ure was stirred for 1 hour at 60C and heated and
stirred for hours |, 8QC to .induce reaction. |R spectrum

neasur ement érglﬁfgler %&%ﬁ@%&ﬁ%r‘?&e%q%d{}%@ ups. The

resul i ng. miurs, ves. di Lul ed w1y rethyl _ethyl, ket one.as_a, sol yent
and filt reJlto rernbve i nsolUbl € et t er i h the o uTTOn T AS A Festl t,

a met hyl_ et é.i‘?ﬁéa‘)}%ﬁ%é‘t%}?@ Wpé@i%§@%g@% %of}f]%_ssﬁ_}%fs_e% tris(2-

fl uori ne-containing -curable resin aving a

pol ynerig&gl rg‘#;‘% obt 5\% [ i
fluori ne-con}fean?lnl g -lc)uPla%%e re%g%@?'g?éﬁg%t%e%%%%%%%&%gyethyl)
(pol yst yrens, quiyad entr imlaceH oo web g ) « - iThee BADEF o BYEL age

nol ecul ar wei ght was 1, 800, t'he wei ght-average nol ecul ar wei ght was
5,400, ahchiher et Mun Nk ek &) ek g « as, 80: H0Py+ Hher §1 uori ne
content in the fluorine-containing -curable resin (8) was 17% by
mass anddtes Weauradh el O OU R 8BS vad £t h WaSo I/ 8 @t £ tme {29ty 1ate,
(Synthetic Exanple 9) Into a glass flask equipped with a
stirrer ,dipdritergmneieirtola oo (mgelduct sy batte a thrdppeth ) H&b6r 21 pas t S by
mass of methyl isobutyl ketone as a solvent was fed and the

t enper atturie wasb tragirsetl iy dAdBiGig 3 at ;i § rrogkeno St ¢ gayi emelesx 5de rto ng.
Then four dropping solutions, nanmely, 38.7 parts by mass of the
mononer n{al-df 1) g i snlewll B rodcaap| @nd, td6r 6 (ipath sabyy hass of a

2- hydroxyet hyl methacrylate, 21.9 parts by mass of an unsaturated
fatty adieft1ial oxXgtakyed dut exddvionty f4 eleb 8 capk cb e Umel¢me joxide to 1
formula is 1 on average) represented by formula (d2-2) below and an
i nitiat dCsAuthsHaontEr i FYL 180 Rt sCbla s sPet ferird y§ be?oxy - 2-
et hyl hexanoate as a radical_ polynerization initiator and 112.3 parts
by nass RFT etthia 1% dbtily | © Iast lorfe BRIRL &I Smthe wetRe 5e?d | & S¥par at e
droppers, and sinultaneously added to the flask dropw se over 2 hours

whi | e maitHt™dt%hi ng t he
[0070]

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

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



- 71 - interior of the flask at 105C. After the dropw se addition,
stirring was conducted for 10 hours at 105C and a solution of a

pol ymer (P1-9) was obtained. [0130] [Chem 10] CH3 O |1l 0112=

C C OCH2CH2G c-f CH2F0)-H I 15n 0 (d2-2) [0131] To the pol ymer
(21-9) obtained as above, 0.1 parts by mass of p-nethoxyphenol as a
pol ymeri zation inhibitor and 0.06 parts by weight of tin octylate as
a urethanation catalyst were fed, sti#fing was started in an air
stream and 30.3 parts by mass of 2-acryl oyl oxyethyl isocyanate was
added dropwi se over 1 hour while maintaining a tenperature of 60C.
After theddropmeea )addhfion dhedesilidin hxdtudeamas stdufedbfor 1
hour at 60C and heated and stirred for 10 hours at 80C to induce
reacti ortod Rsspesd rdiaHTRaSs Wieie £ 0N Eixampd <@ SEPRERJ @R yof

i socyanate groups. The resulting m xture was diluted wth nethyl

et hyl ket ))ascmylstleyeintclandk fhildm@ratht @ repmy eepaspl (i eh et erata
the solution. As a result, a nethyl ethyl ketone solution containing
20% by masstefsiazdd unr ianesaomit iaimilar wdbc utradit le) a@sy i § Yehhvamd a
pol yneri zabl e group was obtai ned. The nol ecul ar wei ght of the

f 1 uor i neceearitiamimppdistc wiallisplegial (B)awhsemedsioeechyyrin, 722 - GPO
(pol ystyrene equi val ent nol ecul ar wei ght). The nunber-aver age

mol ecul &isgdiqginl viast vpel G ostshe(mgiigha c ewder ey es Yot et 28 VY gt was
15, 100, and the maxi mum nol ecul ar weji ght was 600, 000. The fluorine
cont ent G9RAHEOT 1RGSR cOMt M Fy UV bl a4 51 1R D)1 avas® 2088 By
mass and the UV-curabl e group equival ent, was 500 g/eq. [0132]

(Synt hetdfc e U@ and ePiGhlPLpiydsa f IRsIPREfIR hed R T HERPXY

stirrer,, a thernoneter, a cooling, duct, and a dr er, 20 parts by
s of GSEHAGOH GG yECHSIE SARibaT 2 X CAC At M TRF x| or oups at
both ends represented by fornula (X-1). below, .10 parts, by nas f

1 Sopr oF AT HE £ s VAR S O LU el i SEndESE #land
p- met hoxyphenol as a .polynerization inhibitor, and 3,3 parts by nass
of triet ycg%onreoe}laysqaramrfeu nrcgatlplzlrlileenrOO'LWenroeV ]g%c_ qgger rel%%x%s started in

air str e&{g%dd&\}élraqgé L%ur%)é@lvﬁj]szse&fbm hlaé:a(é/éji(ﬁnea&é' é:g}{ ori de was

added dropwi se o e maintaining interior of the

flask at r: Ar.opvi itd : [ '
stirred (fng)e%q:rl) ar?;rf}}rellacg aQi%‘é& s‘%eﬁ?%dgéa%\méc%r?%%ﬁ%%% (%9 ouérgcg{ eré%@l%cnd

heat ed angh Siddieih dHydhd Iourgeal BAShRn1d4eR o eaphion. Gas

chr omat ogr aphy neasur enent confirmed di sappearance of nethacrylic

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

Urethane (meth)acrylates are also preferred. A urethane
(meth)acrylate obtained from a compound having two 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



[0133] [Chem 11] - 73 - HOCH2-0)-X-CH2-0OH(X-1) (in fornula, 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 GPO is 1,500.) [0134] After 72 parts by
mass of diisopropyl ether was added-a88a solvent, 72 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 |ayer renoved therefrom This
washi ng IRGeRss WaUERER! ed (@ dd Py I1Then G RANtS DYedmssud
magnesi um sul fate was added as a dehydrating agent. The resulting

m Xt ur e haas defiwd @Stk fiodydatd e etrely niermme svat £ra1 ahd
then the dehydrating agent was separated by filtration to obtain a
filtratercHersel.vent in the filtrate was distilled away under a
reduced pressure. As a result, 20.8 parts by mass of a nononer
(d1-2-1)[O0g@rlesented by formul a bel ow was obtai ned as a conpound (A).
[0135] [Chem 12] - 74 - CH3 00 CH3 Il 1111 CH2=

C- G 0- CH2+- OptKe€HR-1Qg0mExCHRalyd 120l e (iskdf.or RFukagxXmpépr esents a
perfl uoronet hyl ene group and a perfl uoroethyl ene group, an average of
seven p@&dflvigsdreonettadieme yrlaips ard watleer auptlofaeighate, and the
perfluoroethyl ene groups are present in a nolecule, and the average
number G K9 &Y ME arseths s YED1a1i38]- Into a glass flask

equi pped with a stirrer, a thernoneter, a cooling duct, and a
dropper,[0§77.3§ parts by nmass of nethyl isobutyl ketone as a sol vent

was fed and the tenperature was raised to 105C in a nitrogen stream
under st(iPﬂJiYﬁ&rlﬂ?@qrhrjébltd@&p%)ng sol utions, nanely, 19.6 parts by

2 hydroxyet gt SERYPHr o2 RARCBRCIATEFAEar 1681 GFvar AEon, AV A Bo80
pal ymer LRt g 1% S TALOrS S H1SCT RA LGBy Whs "ot PRECRYF [ QBBULIPT
o1 il tandiusty “doah B e AP SORR B rg e

o L R SRR PR Wi Conadcted Tar 10 Rours S Tos0 and T he oy vt

\(Ngi i'b)Sta' el RURY ders & fIGdUSst RIESH & L phiaima pol ymer
photopolymerization initiator used in the present invention.
[0074]

Examples of the photopolymerization initiator include
molecule-cleaving-type photopolymerization initiators such
as benzoin isobutyl ether, 2,4-diethylthioxanthone, 2-
isopropylthioxanthone, benzil, l-hydroxycyclohexyl phenyl
ketone, benzoin ethyl ether, benzyl dimethyl ketal, 2-
hydroxy-2-methyl-1-phenylpropan-1l-on, 1-(4-isopropylphenyl)-
2-hydroxy-2-methylpropan-1-on and 2-methyl-1-(4-
methylthiophenyl)-2-morpholinopropan—-1-on, 2-hydroxy-1-{4-

[4- (2-hydroxy-2-methyl-propionyl)-benzyl]-phenyl}2-methyl-



- 75 - [0137] 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 mass

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 mass of

2-acryl oyl oxyethyl isocyanate was added dropwi se over 1 hour while

mai ntai ning a tenperature of 60C. AftéP the dropw se addition, the

resulting mxture was stirred for 1 hour at 60C and heated and
stirred for 5 hours at 80C to induce reaction. IR spectrum

nMeasur empGeNfiddred di sappeafanse, @Jh@%mﬂémp@%kﬁﬁéiﬁiﬁut abl e

to isocyanate groups. The resulting m xture was diluted wth nethyl

et hyl keicang 1as -psgatent-and fidd@red 191 remmnecddse)y ubiies nedget, i n

the solution. As a result, a nethyl ethyl ketone sol ution containing

20% by mass BFAGURH UWre nesC egriaduday BV-ihabl & esidg{dd)K v ngnd

pol yneri zabl e group was obtai ned. The nol ecul ar wei ght of the

radi cal poidproeydrzedil se- raesi o r{-10)p envash ateaselr ek thiyz BP0 pot yist yrene

equi val ent nol ecul ar wei ght). The nunber-average nol ecul ar wei ght was

2,200, tshehwaghiteaveplageonsl eduphenwebghtopasnénz00,i sampd: thied pimexiomnsm

nol ecul ar wei ght was 100, 000. The fluorine content in the

f 1 uor i nersbrit-aiatizay 1M curetBl el TEREIND)sWakide 9% by nmass and t he

UV- cur abl e795r oup equi val ent was 357 g/eq. - 76 - [0138] (Synthetic
Exanpl e [P0 Into a glass flask equipped with a stirrer, a
thernoneter, a cooling duct, and a dropper, 69.0 parts by nass of

met hyl i sobu'EWIe P@P&ﬁ@oéém@réél%ﬁtn Wé’éLtflé’d:Oéfnd’rtelﬂfé”%aé’rﬁ}’erdﬁelﬁ &Sk

raised t 0 C|n a nitrogen streamunder stirring. Then two roppl ng
Sol uti o Wlaerm 5 oy i GH of S o e ST

cont ai ni_n 400p . mass of a fluorj nat daIkI-contal

aorylaté %%edm%’s P bt 2 »ay! oz”gﬂ% %%@%@f%&g of

2- hydroﬁy%§QXn HEEPaC%% ateam.qd 69 0 hp% é?%%%éﬁ ﬂ“%ﬁl iat
i sobut yl Kt Bhe' B2 a SO vERP Rnd 25 §7F par mass an i nitiator

sol uti on,cantajning, o&%lp%flt Sy E,yor%@é o) MYA@?Q{ 04((}/0 (Zjﬁnézi% parts

et hyl hexanoate as ar i'zation 1 nitiator an

by mass sl iaqhut S , et in separate
dr opper%ﬁf {%t taneoﬁ?%%m@t%%% ?/ﬁ%kl%vre%%vfse over 3 hours
whi | e meigy#dni ng the interior of the flask at 105C. After the

dr opwi se addi t| on, stirring was conducted for 10 hours at 105C and a
pol yrner @Q;{d{[ﬂl%élyis obtained as a result. [0139] [Chem 13] O I
CH2=CH C- 0- CH2CH2CBF17 - 77 - To the polyner sol ution obtained
as above, 0. bppaling 1byofes @it sp-atRidXxypheroluvas i fale/ ydizat i on

i nhibitor and 0.05 parts by weight of tin octylate as a urethanation
cat al ystcomeres fteibrantk81laR Pariewdy maeseofcazr bac ey wdxypdatrhyanges

i socyanate was added dropwise in an air streamin 1 hour while

mai nt ai nilreg: ald enperiatpaier ofhS0EE fAfterof hehe nopes set atldvéntoiont he
resulting m xture was stirred for 1 hour at 60C and heated and
stirred BomilEholf s ger80C 1oe 1 ntue et e getdorpo 1 Rugpeca imm

measur ement confirmed di sappearance of isocyanate groups. The

resul ti igrimisatine sl wie viedneihhl ety neobnt yiinetiomeo banine,
solvent and filtered to renove insoluble matter in the solution. As a
resul t, W RRIACTZHBUR y | PSS AT T ACLTHIREE PRIy 2008BY Prass of a

fl uori ne-cont ai ni ng UV-curable resin (11) having a polynerizable
group ek HRE TR n @ﬁ?é‘%ﬁﬂ%%ulja?o%%ﬁgrﬁ e HaY £ Pl 2ot @ i iy

UW.Y[EEL? l%frés'fﬁ%l( l“r’?efn%‘é?sﬁéiﬂ Ji-Rarstirs y%é?n@ﬁ?» b Val fnlcme
i gt S 10 T500 The 19 igHTne N CHCT i The 11T herEaht A1 g

photopolymerizable compound can be further used in



Each of the conpositions having bl ends shown in Tables 1 to 4 bel ow
(figures of the conpositions in the tables are - 78 - in ternms of
parts by mass) was heated at 60C for 3 hours and dissolved to prepare
UV-curabl e conpositions of Exanples 1 to 24 and Conparative Exanpl es
1 to 3. The contents of fluorine-containing U/-curable resins (1) to
(10) in the tables is in ternms of parts by mass as a 20% by nmass

sol ution obtained in Synthetic Exanpl 88 descri bed above. Each of the
conpositions was eval uated as below and the results are al so
indicated in the tables. [0142] <Method for nmeasuring viscosity>

The Vi scasid nOf i Gach pddreuralihe GonReSiddAn idle LG Vas IMRATY b W th
a B-type visconeter (BMtype nodel produced by TOKYO KEI KI I NC.).

[0143] <dveithochd ofo IBstSLE i Gi el @sd | oV O BES resin AcdMpssiabbe is
conposition was applied to a glass plate so that the thickness of the

cured castdimtardd |thavasy te heed01 16y 15  moanthii fientedr ed by using a
netal halide lanp (equipped with a cold mrror, |anmp output: 120
Wcm inf@THitrogen atmosphere at 500 mJ/ cnR2. The el astic nodul us of
the cured coating filmwas nmeasured with an automatic dynam c

vi scoel ast i ¢ Aretiero ngreoduc edbrippriBAt rstatumentssi lanch tdeer tdyqlards el ddtda ¢
nmodul us E at 30C was assuned to be the elastic nodulus. [0144] - 79
- (Conpatifst Inay)be conymiplethdieompdst ttonindeease hiles ddetdineos ot
compatibility is marked by A and a bl end conposition that underwent
phase sdp sty Gredwifdi ng s iverked a3y A SHTRAIBIT <ben dind e ifor
preparing optical discs for signal_ evaluation> A pol ycar bonat e
subst r atA HaVF HF at i et CDISADDL Y Y- a A fEGeéEy /oM AL AN GHAATES
prepared. Sputter-deposition was conducted with a silver al|oy target
GBDOb ( &Fi %]re-%i%‘?ét%%*?aﬁo%ﬁ%o?ﬂ A HY RIPRATNAsS et %b%%%nent)
pr oducesﬁ%KCBELCO RESEARCH | NST'%%UJ(% INC., to forma film20 to 40

nmin t s DA CURE THERR St3 Pt oduced by DI C Corporation

was appl'&fié]o the resulting silver alloy reflecting filmon the
substr at y ‘using an application tester produced by Oigin ELECTRI C

CO., LTD., sa.that,t i C s  af.t.er r.e | d -be,.97 .
irradiation %élse ?tgné{}%tatggem% é)sgétr%(;%ﬁl %ﬁe{:sk?\?%gnc%]( ?rioldseqszl%{?-%%%a
roduce ,ilﬁgg%{i it s I = CULing.

(F:)orrpl et ceju%)%t}%ésv\g!%%%s& (charge %P%%%?%ﬁ%%@a%n%%nﬁﬁe cﬁ%ﬁ%%%ﬁg
conpl et &}k £1b BHOtSs £ N 9er MO § 388 vS420 Mitable 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



Each of the conpositions shown in Table 1 was applied to the cured
product by using an application tester produced by Oigin ELECTRI C
CO., LTD., so that the thickness after - 80 - cure would be about 3
p.m Cure by UV irradiation was conducted with a xenon flash |anp
(model FUV-201WI02) produced by USH O I NC., under conditions that
allow main curing to conplete in ten shots (charge voltage: 3420 V).
As a result, a sanple disc for testin§lwas obtai ned. [0146]
<Preparation of artificial fingerprint solution> To 10 parts by
mass of a diluent nethoxypropanol, 1 part by mass of triolein was
added, ahdb <A Pd seddy RS of i Kant@ d 0am s Wit 5 B, tastususy n
class 11 defined in JI'S 28901 was further added, followed by
stirring fA«ndy epRrm ab arso fimd & 44 noeT@r i mhesoltld @n.sdd@i44] is
<Preparation of a master for transferring artificial fingerprint
pattern3in thidAbeitgel, i tafiradddd cdadt fianger fidawing o Wh Ofkwess of
sanpl ed under stirring and applied to a pol ycarbonate substrate (120
nm i n disdnetterl and 110 Zimmmdm dehi fokmess )a hytispicucoatdstg. 1as by
substrate was heated at 60C for 3 minutes to renove net hoxypropanol
t 0 obt aiapra imestiem furing ansfinr icwptaar art itheildkdi ngerprint
pattern. [0148] <Transfer of artificial fingerprint pattern> A
smal | er BB &lurface (24 nmin dianeter) of a No. 9 silicone rubber
plug was evenly polished with an abrasive - 81 - paper (CC 150-0Ow
produced by HPRONtRENSHMPEeltieTDiy as¢duséd sasiegdl SoEt ileivgr, the
fingerprint transfer material. The end surface of the artificial

fi nger praiftS tra TR Uit itdle Vs prHas fd dyatthst® thel hresiefresar1io
seconds .at a |load of_126 N to transfer the artificial fingerprint

sol ut i oreéhpgdieEt LonYP 4 He € R DMt e RYRFE het’erd al .
The artificial fi ri tion co nents were transferred. onto
a disc ﬁ?rnrga?ceo,ff olm?cc%r%quo%‘cu &ﬁlng'%?‘@siebra 3ﬁﬁo§’iotdiugllllﬁ/v§sf f-SFmed,
at a positli on falbl(?nutiSBZ }Iirsongatnhee cent er c%féi t hea di sccri a rad%a,é
directi c():rlllrt()ey pressing Yhe e ‘St Hce O THE 1S aHE €F et at’; okhe

whi ch t i £.0-Cl i i g 0 s were adhered, at
a | oad E%Iierf% “{\Jlﬁo?éaf{) Hs%i%% sﬁa[cg%fgj]lﬁg}r‘%ploé?em ael[BTi nger pri nt

adher encg dgst > Each disc sanple with the artificial fingerprint
conponents transferred thereto was analyzed with a digital mcroscope

VHX- 200 produged yRy KEXBNGE SRBRATIEN A0 g&%%%!éraq N& A ORILLr Sirkf

at a magnification of x1000. The dropl size was determ ned "by

nmeasuri i e ¢RRIer fvdreh drange i B Scdrit fhd nBge- anthctional
averaging the results. Sanples with a droplet size of 15 mcroneters

or |ess caf evimpideduneA and t hesen \Wdhy el ot s of dSard coat

m crometer or nore are marked by X
layer. Incorporation of bisphenol-type epoxy acrylate
and/or urethane acrylate is also 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



[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 | ndustri al

Co., Ltd., to neasure Randam SER at 36 to 38 nm The error rate
rati o of Randam SER (after adherence of artificial fingerprint/before
adherence of artificial fingerprint) was cal cul at ed. Sanpl es

with an error rate ratio of Randam SERof 50 or less are marked by A
and those with 50 or |l ess are marked by X [0151] <Wping test>
After nmeasuring SER, a stack of eight sheets of facial tissue

(produced hy FYPRN RARER LREGA CH ne tdthn1 P d NLEIPASLdaDed ween a

| arger end surface (36 mmin dianmeter) of a No. 12 rubber plug and

t he sam@@x%i SGnelth W h dihe A d/idH aidd tHd ey e SOl JtU U Wa$ the
adhered at 25 N and gradually noved to wipe off the artificial

finger pivicdurable rHYis Wipgiss iteisdn Washeepedload Jmkith®scaid aeach s

sanpl e di sc was anal yzed wi th BD MASTER produced by Pul setec

| ndust r icalntGa.ned tich ,tHic neasyd e RartdamSER s G, tee IBnpamteldheto

Randam SER ratio (after w ping/before adherence of artificial

fi nger prih#t )remasl twale Whatest . prSahpites hid wisseatitoy afudilhor | ess are

marked by A and those with a ratio - 83 - of 10 or nore are narked

by X [Gigd]icatigh cdiTdld eddqBte bcoEel 3k, AEK.slsEx.cabhe 7

Acryl ate ol igonerV-5530
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 adjusted 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 product,
and skew of the cured product can be reduced.
[0082]

The UV-curable resin composition for optical discs

according to the present invention is suitable for use in

the outermost layer of an optical disc that has a light-

transmitting layer about 70 to 110 pm in thickness as the



PH 6019 EB- 1290 Acryl ate nononmer TMPTA NPGDA DPGDA

Phot opol yneri zationlrgacure initiatorl184 Irgacure 907 F-containing
curable(l) (Syn. resinkEx. 1) Viscosity (25C [nPa.s] 7 59 25 9 2.5 55
7 59 25
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outermost 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 optical
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 about 70 to 110 pm can be formed as the outermost 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 satisfactorily suppressed.

[0084]
[Optical 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 of the
optical disc according to the present invention is a
structure that has a hard coat layer as the outermost layer

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



9 2.5 57 9.551.5 329 2.558 759259 2.5587 59 259
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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 are 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 invention 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-
transmitting 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



2.5 60 759259 1.556 7 59 25 9 5 53 Elastic nodul us (25C) [ MPa]
2500 2600 3000 2600
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to read and write information with a blue laser beam through
the hard cocat 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 um.

[0087]

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

[0088]

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 1500MPa. 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 easily realized.

[0089]



2700 2600 2400 Compatibility AAAAAAAAtificial Droplet size
fingerprintillm 9.7 9.2 9.5 9.1 9.6 9.9
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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 performed. 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 onto which the light-reflecting layer is stacked.
[0091]

When a hard coat 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 um. When the thickness is 2 to
5 um, the amount of skew can be reduced.

[0092]

The hard coat layer preferably has a high hardness to
reduce scratching. The hardness i1s preferably 2H or more
and more preferably 4H or more in terms of surface pencil

hardness.



N S

erence test Evaluation A A A A A A A Randam SER Before 4.8 x
.6 x 4.7 x 4.7 x 3.0 X 2.5 x
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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 composition
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 of 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



adherence 10-5 10-5 10-5 10-5 10-5 10-5 10-5 After 5.7x 3.5x 4.6 x
Six 6.6x 8.9x 2.6x

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 SiO,. 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



adherence 10-4 10-4 10-4 10-4 10-4 10-4 10-4 Ratio between before
and after adherence 12 13 18 12 14 30 10
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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 or
the like, and curing the composition by UV irradiation to
form a light-transmitting layer. A read/write disc can be
produced 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,



Eval uati on before and after adherence A A AAAAA Wpe-off test

After

5tines of 8.3 x 7.0 x 8.1 x 1.3 x 9.9 x 1.5 x 5.6x
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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 0.05 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, does 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]

Described 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



wi ping 10-5 10-5 10-5 10-4 10-5 10-4 10-5 Ratio relative to initial
value 1.7 2.5 3.1 2.7 2.15.1 2.2

_51_

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
composition of the present invention and has a thickness 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. As shown in Fig. 2, an
example of a structure including a hard coat layer provided
on the above-described structure is also preferred.

[0102]

An example of a preferred embodiment of a multilayer
optical disc is a double-layer optical disc structure in
which a light-reflecting layer 5 and a light-transmitting
layer 6 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 um. 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 having 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 multilayer structure
obtained by stacking a layer of a cured film of a UV-curable
composition 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 outermost 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 (grooves), for tracking a laser beam
is prepared by injection molding of a polycarbonate resin.
Then a light-reflecting layer 2 is formed on a recording-
track—-side surface of the substrate 1 by sputter-depositing
or vapor-depositing a silver alloy 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.

[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 polycarbonate 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 of the present invention or any other 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-
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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 to form a
light-transmitting layer 3. As a result, an optical disc
shown in Fig. 3 1is 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. Howe#er, 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, 0.02 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 resulting 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.

[0109]

[Chem. 7]

HO—CHZ—GX—O-)-X—-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.)
[0110]

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]
ﬁ o
CH2=CH—C—O—CH2%X—O)—X—CHZ—O—(!—CH:CHZ (d1-1-1)
n

(in formula, X represents a perfluoromethylene group and a
perfluorcethylene 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, 63.0 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 of the monomer (dl-1-1) obtained as above, 41.3
parts by mass of Z2-hydroxyethyl methacrylate, and 135.4
parts by mass of an initiator solution containing 9.4 parts

by mass of t-butylperoxy-2-ethylhexancate 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 (P1l-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 solution. 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 fluorine-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 weight
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 equipped with a stirrer, a
thermometer, a cooling duct, and a dropper, 68.3 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, 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-2-ethylhexanoate 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 obtain a polymer (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 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 (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 molecular weight was 1,700, the weight-average
molecular weight was 5,700, and the maximum molecular weight
was 100,000. 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 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 120.6 parts by mass of an initiator solution containing
10.7 parts by mass of t-butylperoxy-2-ethylhexanocate and
108.9 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 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
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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 molecular 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-ethylhexanoate as a radical polymerization
initiator and 88.3 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 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]

To the polymer (P1-4) 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 2Z2-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 (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, 29.1 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, 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 t-
butylperoxy-2-ethylhexancate and 58.1 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 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 (P1-5) 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 methyl 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 fluorine-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
weight 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 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
by mass of the monomer (dl-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 a radical polymerization
initiator and 73.5 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 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 molecular 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)

Into 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 (dl-1-1) obtained in Example 1, 29.0
parts by mass of 2-hydroxyethyl acrylate, and an initiator
solution containing 7.1 parts by mass of t-butylperoxy-2-
ethylhexancate as a radical polymerization initiator and
75.5 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 obtain a
polymer (P1-7).

[0125]

To the polymer (P1-7) 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 21.6
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 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
mass 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 weight was 3,100, the weight-average
molecular 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 a stirrer, a
thermometer, a cooling duct, and a dropper, 81.9 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, 30.3 parts
by mass of the monomer (dl-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 formula
(d2-1) below, and an initiator solution containing 12.2
parts by mass of t-butylperoxy-Z2-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 to obtain a polymer (P1-8).
[0127]
[Chem. 9]

CH; O
CH,= cI:—-l:l—o—écc,Heo)—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 Z2-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 (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 cooling 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 g-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=(II—-IC!—-OCHZCHZO—eﬁ—(CHZ)S—O)-H (d2-2)

n
O

[0131]

To the polymer (P1-9) obtained 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 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 (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 molecular 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 cooling duct, and a dropper, 20 parts by mass
of a perfluoropolyether 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—GX—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
perfluoroethylene 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 compound (A).
[0135]

[Chem. 12]
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g9 il
CH,= C—-C—-O—CHZ—(X—O)—X—CHZ—O—-—C-—C=CH2 (d1-2-1)
n

(in formula, X represents a perfluoromethylene group and a
perfluorocethylene group, an average of seven
perfluloromethylene groups and an average of eight
perfluorocethylene 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 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, 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 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 obtain a

polymer (P1-10).
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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 to 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 obtained. The molecular weight of the radical-
polymerizable resin (10) was measured by GPC (polystyrene
equivalent molecular 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)

Into 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 of 2-hydroxyethyl
methacrylate, and 69.0 parts by mass of methyl isobutyl
ketone as a solvent and 25.9 parts by mass of an initiator
solution containing 3.4 parts by mass of t-butylperoxy-2-
ethylhexanocate 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]

[
CH,=CH—C—0—CH,CH,C3F4; (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 isocyanate 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 groups. The resulting
mixture was diluted with methyl isobutyl ketone as a solvent
and filtered to remove insoluble matter in the solution. As
a result, a methyl isobutyl ketone solution containing 20%
by mass of a fluorine-containing UV-curable resin (11)
having a polymerizable group was obtained. The molecular
weight of the fluorine-containing UV-curable resin (11) 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.

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

1 to 4 below (figures 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 mirror, 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 30°C was assumed to be the
elastic modulus.

[0144]
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(Compatibility)

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

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

A’polycarbonate substrate having a diameter of 120 mm
and a thickness of 1.1 mm was prepared. Sputter-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 um. Cure by UV irradiation was
conducted with a xenon flash lamp {(model FUV-201WJ02)
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 methoxypropanol, 1
part by mass of triolein was added, and 0.4 parts by mass of
Kanto loam, which is a test dust 1, class 11 defined in JIS
28901 was further added, followed by stirring, to prepare an
artificial fingerprint solution.
[0147]
<Preparation of a master for transferring artificial
fingerprint pattern>

RAbout 1 ml of artificial fingerprint solution was
sampled under stirring and applied to a polycarbonate
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 methoxypropanol to obtain 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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paper (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>

FEach disc sample with the artificial fingerprint
components transferred thereto was analyzed with a digital
microscope VHX-200 produced by KEYENCE CORPORATION 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
solution was adhered was analyzed with BD-MASTER produced by
Pulsetec Industrial Co., Ltd., to measure Randam SER at 36
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 or
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 NIPPON 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 sclution 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.
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 [m]
adherence test  Evaluation
Randam SER  Before
adherence
After
adherence
Ratio between
before and
after adherence
Evaluation
before and
after adherence
Wipe-off test ~ After 5 times of
wiping
Ratio relative to
initial value
Wipe-off
property
evaluation

Ex.: Example

[0153]

Ex. 1
7

59
25

25

55
2500
A
9.7

A
4.8 x
10-5
5.7 x
104
12

8.3x
105
17

A

_84_

Ex. 2

59
25

9
2.5

57
2600
A
9.2

A
2.8 x
10-5
35x
10-4
13

7.0 x
105
25

A

Ex. 3

51.5
32

2.5

58
3000

9.5
2.6 x
10-5

104
18

8.1 x
105
3.1

A

Ex. 4

2.5

58
2600
A
9.1

A
4.7 x
10
5.7 x
104

12

1.3 x
10-4
2.7

A

Ex.5

2.5

60
2700
A
9.6

A
4.7 x
105
6.6 x
104

14

99 x
106
2.1

A

Ex. 6

59

25
9

1.5

56
2600
A

9.9

A
3.0 x
105
8.9 x
104

30

1.5 %
10-4
5.1

A

Ex. 7

59

25
9

5

53
2400
A
8.8

A
2.5 x
105
2.6 x
10-4

10

5.6x
105
2.2

A
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[Table 2]
Ex*8 Ex. 9 Ex10 Ex. 11 Ex.12 Ex. 13
Acrylate oligomer V-5530 7 7 7 7 7 7
Acrylate monomer  TMPTA 99 59 59 99 59 59
DPGDA 25 25 25 25 25 25
Photopolymerization Irgacure 9 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) 25
(6) (Syn. Ex. 6) 2.5
(7) (Syn. Ex. 7)
Viscosity (25°C) [mPa-s] 50 55 55 55 55 55
Elastic modulus (25°C) [MPa] 2400 2500 2500 2500 2600 2500
Compatibility A A A A A A
Artificial Droplet size [um] 8.7 11 10.2 9.4 9.5 9.9
fingerprint  Evaluation A A A A A A
adherence
test
Randam Before adherence 31x 28x 24x 30x 26x 32x
SER 105 105 105 105 105 105
After adherence 22x 47x 68x 50x 64x 42x
104 104 104 10-4 10-4 10-4
Ratio between 7 17 28 17 25 13
before and after
adherence
Evaluation before A A A A A A
and after
adherence
Wipe-off ~ After 5 times of 48x 84x T72x 99x 65x 59x
test wiping 105 105 105 105 105 105
Ratio relative to 1.6 3.1 3.0 3.3 2.5 1.8
initial value
Wipe-off property A A A A A A
evaluation
Ex.*: Example
Syn. Ex.**: Synthetic Example

[0154]

4.2 x
105
7.0 x

17

6.4x
10-5
15




test 10-5 10-5 10-5 10-4 Ratio relative to initial
3.3 11.7 5.7 Wpe-off property evaluation A A A X
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value 1.8 1.8

Ex*15 Ex.16 Ex.17 Ex.18 Ex.19 Ex 20 Ex 21

[Table 3]
Acrylate oligomer V-5530 7 7 7 7
Acrylate monomer  TMPTA 59 59 59
EO- 59
TMPTA
EO-PETA
NPGDA
DPGDA 25 25 25 25
Photopolymerization Irgacure 9 9 9
initiator 184
Irgacure 9
907
F-containing (1) (Syn. Ex.** 1) 2.5
curable (8) (Syn. Ex. 8) 2.5
resin (9) (Syn. Ex. 9 25
(10) (Syn. Ex. 10) 25
Viscosity (256°C) [mPa-s] 55 55 55 40
Elastic modulus (25°C) [MPa] 2600 2500 2500 2000
Compatibility A A A A
Artificial Droplet size [um] 9.7 9.9 10.4 9.6
fingerprint  Evaluation A A A A
adherence
test
Randam Before adherence 3.7 41x  51x 31x
SER 105 105 105 105
After adherence 63x T79x 68x 62x
104 10+ 10-4 104
Ratio between 17 19 13 20
before and after
adherence
Evaluation before A A A A
and after
adherence
Wipe-off  After 5 times of 13x  21x 96x 75x
test wiping 104 104 105 105
Ratio relative to 3.5 52 1.9 2.4
initial value
Wipe-off property A A A A
evaluation
Ex.*: Example
Syn. Ex.**: Synthetic Example

[0155]

7 20 7
40 29
30
59
32
31 25
9 9 9
2.5 2.5 25

68 130 46

1800 2400 2400
A A A
9.9 9.7 9.7
A A A
37x 50x 34x
105 105 105
h6o6x T72x T4x
104 10-4 10-4

15 14 22

A A A
82x 10x 8.7x
105 104 105
2.2 2.0 2.6

A A A




A X Ex.*: Exanple C Ex.**: Conparative Exanple Syn. Ex.***:

Synt hetic 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 Cor poration PH 6019: trifunctional aliphatic urethane

acryl ate produced by Cognis Japan EB- 1290: hexafuncti onal

al i phatic urethane acryl ate produced l%y DAl CEL- CYTEC COVPANY LTD.
TMPTA: trinethyl ol propane triacrylate EO TMPTA: et hyl ene

oxi de(3 rml )-nmodified trimethylol propane triacryl ate EO PETA:

et hyl enelTB3& k(4] ol ) -nodi fied pentaerythritol tetraacrylate PETA:
pentaerythritol tetraacryl ate NPEDA2 nE)OQéntEM 241 ):Q:EX**dI a@rE)xI ate CEx.3

Acrylate oligomer V-5530 7
Acrylate monomer ~ TMPTA 30 30 59 59 99
EO-PETA 60
PETA 33 30
NPGDA 28 28 15
DPGDA 22 25 25 25
Photopolymerization Irgacure 184 9 9 9 9 9 9
initiator
F-containing (1) (Syn. Ex.*** 1) 25 25 25
curable (11) (Syn. Ex. 11) 2.5
resin
Silane Tegorad 2200N 0.3
compound
Viscosity (25°C) [mPa's] 38 46 35 55 55 55
Elastic modulus (25°C) [MPa] 3100 3200 1700 2600 2800 2700
Compatibility A A A A A A
Artificial Droplet size [um] 9.9 9.7 8.8 12.6 15.3 18.9
fingerprint  Evaluation A A A A X X
adherence
test
Randam Before adherence 4.3 x 36x 21x 48x10% 27x  49x10°5
SER 105 105 10 105
After adherence 6.2 x 59x  41x 11x103% 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 ~ After 5times of wiping 7.9 x 65x 69x 56x104 15x  Immeasurable
test 105 105 10 104
Ratio relative to initial 1.8 1.8 3.3 1.7 5.7 -
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




DPGDA: di propyl ene glycol diacrylate | rgacure 184:

1- hydr oxycycl ohexyl phenyl ketone produced by C ba Japan

| rgacure 907: 2-nethyl-1-(4-nethylthiophenyl)-2-

nmor phol i nopropan-1 -on Tegorad 2200N: reactive pol ysil oxane
produced by Evoni k Degussa Japan [ 0157] In Exanples 1 to 17,

t he UV-curabl e conposition had good_cggpgti bility and the dropl et
size of the artificial fingerprint solution was satisfactorily small,
i.e., 15 mcroneters or less. Sufficient and satisfactory signal -
89 - characteristics were obtained at this | evel even when read/wite
oper at i &engesl dohductletrisdtergzriberdhe g htd epoxy resin,
light-transmtting | ayer conposed of this conposition in a recording
bl u- r ay RFsEIGATE B Ya P BD- R 2k BD-RE. | n Conparative Exanple 1,

the wi pe-off %r gperty was poor. In Conparative Exanple 2, the dropl et
size of the &FFPPLSalt FEtNGEHANStls AePRs ficarge S s aRtehGR& ers or

nor e. n arative Exanple 3, adherence of artificial
fi ngerpﬁrrﬁd_é"%gjsp _o&ogd'}fcls tq?é’r% pe-of f property was al so poor.
Feierence S gasbel LIS CL sty dbe g I sl sel g et S
intermeds at g 14 ghts tansm 109 | a%&any Lp.
TMPTA: trimethylolpropane triacrylate
EO-TMPTA: ethylene oxide (3 mol)-modified
trimethylolpropane triacrylate
EO-PETA: ethylene oxide (4 mol)-modified pentaerythritol
tetraacrylate
PETA: pentaerythritol tetraacrylate
NPGDA: neopentyl glycol diacrylate
DPGDA: dipropylene glycol diacrylate
Irgacure 184: 1-hydroxycyclohexylphenyl ketone produced
by Ciba Japan
Irgacure 907: 2-methyl~-1-(4-methylthiophenyl)-2-
morpholinopropan—-1-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




- 90 - CLAIMS [Caim1] A UV-curabl e conposition for optical
discs and for use in an outernost |ayer of an optical disc,
conprising a fluorine-containing UV-curable resin including a

pol y(perfl uoroal kyl ene ether) chain and a UV-curable group. [C aim 2]
The UV-curabl e conposition for optical discs according to Claiml1,
wherein the fluorine-containing UV-guggbl_e resinis a

fluorine-contai ning UV-curable resin obtained by allow ng a pol yner
(P1), which is obtained by copolynerizing a conmpound (dl) having a
structural site having a poly(perfluoroal kyl ene ether) chain and

radi cal Falanaettiezsis tel e s 1 skl grotipst athbot heendseeme when

radi cal pol yneri zabl e unsaturated nononer (d2) having a reactive
funct i ofEEY YT RDS T &8s it § s Oy Torportieritg react with
a conmpound (d3) having a functional group (R2) having reactivi t%/ W th
the funcdtitGFIPGtuph (R Lt a URRUPab &1 r RSt [ePmpas s} of thipe
WV- curabl e conposition for optical .dj scs according to Claim 1,

wher ei n GRE G Uorithe-t GhtH R e TEsF P 28 BD-R and BD-
fl uori ne-containing UV-curable resin obtained by allow ng a polyner
(22) of T adi cal - pol yneri zabl e unsaturated nononmer (d2) having a

reactive functl |._grou .91 - (Rl)..to react wth a c Qund
(dl') havi ng(;[zfl1 %% ?&%@%ﬁ%&o?gﬁ%fy eenlé é:tq?ervﬁlpc%é)lé# I%)arvcipnegr?crgtw yot h
ends, f i on r e o e ti.ve .functd

gr oup (glz))%fdnd%\%lvi t% ﬁ%gggg%p@%)&ngg% &gl\éhaz\ii ntglréa (#rg)%glt(alto%a Zlég?)ofugLjill )
reactiv : uneit | = C [Caim
R r b S danel TToh Tor oply chl o abe. Aaordiag fo
any one @frLlains 1 to 3, wherein 0.1 to 3% by nmass of the
fluorine-containing UV-curable resin is contained relative to the
total amount 1ef camd¥rauriakl excemeund. JdHaidA® of artilfieidM- curable
conposition for optical discs according to any one of Clains 1 to 4,
wher ei n ftigyenpiticads WL psormnmmaptilealwidbscothatropet tesaa substrate
and at least a light-reflecting layer and a light-transmtting |ayer
formed ippdrhat order on the substrate, and a hard coat |ayer as an
outernost |ayer, and information is read fromor recorded onto the
opti cal Rbifsramdeh SAdilaud.dsaser beam t hrough the hard coat | ayer.

[ Cl ai m 6] The UV-curabl e conposition for optical discs according
to any odieldf]l Clains 1 to 5, wherein 30 to 70% by nass of a
trifunctional (neth)acrylate nononmer is contained relative to the
total anmount lofSu®stvager abl e conpound. - 92 - [Caim7]

2 light-reflecting layer

3 light-transmitting layer
4 hard coat layer

5 light-reflecting layer

6 intermediate light-transmitting layer




An optical disc conprising a substrate and a light-reflecting |ayer,
an information recording layer, and a light-transmtting |layer that
are stacked on the substrate in that order, and a hard coat |ayer as
an outernost |layer, wherein information is read fromor recorded onto
the optical disc with a blue | aser beamincident fromthe hard coat

| ayer side, and the hard coat Iayer_i?Oerned of a cured product of
the UV-curabl e conposition for optical discs according to any one of
Clains 1 to 6.

CLAIMS
[Claim 1]

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 including a
poly (perfluoroalkylene ether) chain and a UV-curable group.
[Claim 2]

The UV-curable composition for optical discs according
to Claim 1, wherein the fluorine-containing UV-curable resin
is a fluorine-containing UV-curable resin obtained by
allowing a polymer (Pl), which is obtained by copolymerizing
a compound {(dl) having a structural site having a
poly(perfluoroalkylene ether) chain and radical-
polymerizable unsaturated groups at both ends and a radical-
polymerizable unsaturated monomer (d2) having a reactive
functional group (R1l) as essential monomer components, to
react with a compound (d3) having a functional group (R2)
having reactivity with the functional group (R1) and a UV-
curable group.

[Claim 3]

The UV-curable composition for optical discs according
to Claim 1, wherein the fluorine-containing UV-curable resin
is a flﬁorine—containing UV-curable resin obtained by
allowing a polymer (P2) of a radical-polymerizable

unsaturated monomer (d2) having a reactive functional group




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

[Claim 4]

The UV-curable composition for optical discs according
to any one of Claims 1 to 3, wherein 0.1 to 3% by mass of
the fluorine-containing UV-curable resin is contained
relative to the total amount of a UV-curable compound.
[Claim 5]

The UV-curable composition for optical discs according
to any one of Claims 1 to 4, wherein the optical disc is an
optical disc that includes a substrate and at least a light-
reflecting layer and a light-transmitting layer formed in
that order on the substrate, and a hard coat layer as an
outermost layer, and information is read from or recorded
onto the optical disc with a blue laser beam through the
hard coat layer.

[Claim 6]

The UV-curable composition for optical discs according
to any one of Claims 1 to 5, wherein 30 to 70% by mass of a
trifunctional (meth)acrylate monomer is contained relative

to the total amount of a UV-curable compound.




[Claim 7]

An optical disc comprising a substrate and a light-
reflecting layer, an information recording layer, and a
light-transmitting layer that are stacked on the substrate
in that order, and a hard coat layer as an outermost 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 6.




