- 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 - 10 - group (Rl) is an isocyanate gro@, the functional
group (R2) mayllbe a hydroxyl group. Wen the funcllonal _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”%%ﬁ?éé?@thritgfépentaacrylate, may be used. [0040]
O these, 2-hydroxyethyl acrylate, 2-hydroxypropyl acrylate,
3-hydr04xﬂﬁgﬁyl 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 (Rl) and a

UV- cur ablve gricuz lmgyr e ciducitrech unidker donidi tafonshd el ydee mato

pol ynmeri ze the UV-curable group in the conpound (d3). For exanple,

t he reactat v thr ef ercaaiFloprsbn@liot ddvoynad) ustriaigiarkeel taErmpar atRidde
condition in a range of 30 to 120C. This reaction is preferably
conduct &¢aatitvife tsr édendeastt iy didlgfsitorsyl @ pBiR/ nerli)zanidm ithhi bit or

and in the presence of an organic solvent, if needed. [0042]
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



For exanpl e, when 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 functional group
(R2) is a hydroxyl group, a nmethod that uses p-nethoxyphenol,

hydr oqui none, 2, 6-di-t-butyl-4-nethyl phenol, or the like as the

pol ynmeri zation inhibitor and a dibutyl tin dilaurate, dibutyl tin

di acetate, tin octylate, zinc octylat&3 or the like as a urethanation
catal yst where the reaction is performed at 40 to 120C and
particularly 60 to 90C is preferred. Wen the functional group (R1)
i's an epaxy")grapy iad thie Junchienal o R2D1) S wh L&t bOXYdb 10 Oy
or when the functional group (Rl) is a carboxyl group and the

functi omal @EIp(dR)ziirsy an @P@YurE oupl) adetdwd tdatudsesal

p- met hoxyphenol , hydroqui none, 2,6-di-t-butyl-4-nmethyl phenol, or the
| i ke as segepal yimerliwhitricore igdlibidenrf landk @ tlefidms Yethe?l chaim ne
such as triethyl am ne, a quaternary ammoni um such as tetranethyl
anmoni urhachlrgr kel i e t-grd i yawreyr iphedsiphiures sstucta taesd tgrhenyd t phsp he ks
a quat ernary phosphoni um such as tetrabutyl phosphoni um chloride, or
the |i kewrab aarrasbitasli-fadclaticon zdtla ystsatheratedhengreaet i oftdd)s having
performed at 80 to 130C and particularly 100 to 120C is preferred.
[0043] a redoiEis dsnsftiidialorgyaniic Sollvert assantiipl meonwesit i on

i nclude ketones, esters, am des, sulfoxides, ethers, and

hydr ocareRenNaNbre spediFddalvith s aadmountet id) dtaginket one, net hyl
i sobutyl_ ketaone, cycl ohexanone, ethyl acetate, butyl acetate,

propy! erfé gl Y2 TG h{i2 lettfaC o di, th ettt F i (R1)

di met hyl acet ami de, N-nethyl pyrrolidone, dingthyl sul foxide,. dieth
cther - AHEb B Sg SABi o it TR o daHes 55 He,
and the.Iikejﬁre %qu. Sel,ection may bqiade ua&gyy ng%%_fronllhese by
consi deri®nd THe B0t 11hg oi nt End' Tormpatd Bi 114 y. ' 70044 ©°+h order
to produce .a fluar.iner;cqontai.ni ng UV-curabl e resin ), first,. a

radi cal _(;2§| f}rreorbl%zaa ri%éj 33 saalulroa‘{{lec? r?or?oon]ﬁme(rcjz avclggng"’i a elacca%li ve
functio R J i i p ( ring this
pr ocess?%alﬁr?e%lit% oned da oaflkcetl,lyatﬁ)c% Ergo?udr adtlocsﬁ)- g{o%{/gﬁ{e i%ﬁ%?ae&xw

unsat ur ated RRITEr MR, be:USad, i4k £amhinat 'é)rbd%écﬁhﬁ&‘eidl )
radi cal pol yneri zable unsaturated nonomer (d2) to conduc - 22 -

copol ymari2ald iy ApExamR & 10fo Adie ol serd gad o et ath shg as wWith
t he net hod for producing the polynmer (Pl), a nmethod by mhlch(%he

radi cal -felotiRirzaklupis atiatad genoeidd,d2)nhdamine: Sd£a s
functional group (Rl), and, optionally, another radical-polynerizable
unsat ur afRed MIIERErice i We e d-disd thigrea Math iadngol gardaip zetd on
initiator. This reaction is preferably conducted in the presence of
an or garinel saltrert cangbcairchaidB )t nensifrey agantctiyndle grsac | fRMeeded.
Exanpl es of the organic solvent, radical polynerization initiator,
and chaireaatanss ero agent fuat i canl berosed (Rt g &heé salii-asrbbase guseg .
in producing the polynmer (Pl). [0045] The resulting pol yner
(P2) prdfdé2@dl y has a nunber-average nol ecul ar weight in a range of
800 to 3,000 and nore preferably in a range of 1,000 to 2,000 as
det er mi ned b¥xerplgeasir ERencompRangol (fier he¥2ngp e fsdralsitprigds sate
wei ght - aver.age nol ecul ar weight in a range of 1,200 to 6,000 and nore
pr ef er abidy iy & rpaﬂ@fem@rrfll,%mld%l,m.eqt\m tHE Ty erred e afbl et ar
wei ghts of the polynmer (P2) are within these ranges, crosslinking and
i nsol ubPALYRGTIF IS M SFOTYARES G VP T AT ROt Sisthit et e dlue)

A desired f]uarine-containing U/-curable r in:é i s obtained by
s no RSSO e 6 B BB R S otk G Cur e Skt (kb
coﬁ;gugd Qf@i; [ ncljzin) oléfq:rfl roal%ylene ther) chain
havi ng, & oehcé)ﬁ%)so,unf%ng}%olﬁy &eOL?;%gor(eﬁf) tr]eoapcetcfve to the

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



During this process, the polyner (22) may be reacted with the
conmpound (dl') first and then with the conpound (d3) or vice versa.
The conpound (dl') and the conpound (d3) nay be reacted with the

pol ymer (P2) simultaneously. [0048] The anmount of the reactive
functional group (RLl) in the polynmer (P2) and the reaction ratio of

t he conpound (d1') and the conmpound (d3) relative to the reactive
group (Rl) are preferably adjusted Toladequate |levels to enhance the
effects of the present invention. In particular, the anount of the
reactive functional group (Rl) in the polymer (22) is preferably in a
range ofraQ a0 p2AQ @/ 8GarSid et ddhter et ignalporay-opnea nation is
i ncreased and al kali resistance is enhanced. %%e reaction is

pr ef er akltyrweanduat e s itdwatu e daty'o-ofbdies functi onal group (R2)
in the conpound (dl") is 0.05 to 0.20 nol per nole of the reactive
functiorf@o2grioup (R1) and that the ratio of the functional group (R2)
in the conmpound (d3) is 0.80 to 0.95 nol per nole of the reactive
functi or&hegr.odd (R1). - 24 - [0049] Exanpl es of the functional
group (R2) in ghe conpound (dl") including a polygperfluoroal kyl ene
ether) chain hgving, at both ends, functional grojps (R2) reactive to
t he react+Qe—+CReICHTRICHY oup (BN i ncl ude aQe+@«+CHFDCH, an u-2
i socyanate group, an epoxy group, and a carboxyl groud. For exanpl e,
when the functional group (R1) is a hydroxyl group, tldHfunctional
group (R2) may be an isocyanate group. When the functional group (R1)
is an isocyanate group, the functional group (R2) may be a hydroxyl
group. Wien th® functional group (R1l) is an epoxyQroup, the

functional_grol (R2) 1 be a carboxyl group. Whé t he functional
Tﬁé%ox&ﬁx

group (RONHs™ group, UiBe functi onaiOgr&up (R Chay be a¥™-4
epoxy group. [0050] Exanpl es of the conpound (dl'l) include
conmpounds represented by structural forrmulae dl'-1 to'dr2™= P,

and the conpounds represented by fornulae dl'-1 to dl'-6 ified

wi th pol yfunctional isocyanate conpounds such as hexanet hyl&ne
di i socy @@%%]and tol yl ene diisocyanate, and with difunctional epoxy
resins such as bi sphenol epoxy resin. Note that "-PETE-" in each of

the structural hgrpykae Q%B@%h&356§§%gk%z%bﬁg'M&%%EE&%%%@@?@%E%@?
ether) chain. Anmdng these, unnodifiéd conpounds represented by

struct ungl farnmiaedl 'grbdd W rdane P edrttdrhiPardigil Ay when
- 25 - the functional group (Rf3 is an isocyanate group, a conpound

(dl") repr eserited iy 1styusiuralodprmag @ Mn el is, peferned I ramdie
vi ewpoi nt of high reactivity wth the functional group (Rl). [0051]
[ Chem &' HOarCHDrRHFRr@d2 -fHdadl 'the 04 dWddiH@ GPRREIGLBH1ity and
ease of production of the compound (dl) and the reactivity
to the radical-polymerizable unsaturated monomer described
above.
[0031]
Examples of the compound (dl) having the acryloyloxy
group or the methacryloyloxy group include compounds
represented by structural formulae dl-1 to d1-10 below.

Note that "-PFPE-" in each of the structural formulae below

represents a poly(perfluoroalkylene ether) chain.



dl'-2 HO CH2CH2- PFPE- CH2CH2-0H dI ' -3 00 1111 HO - CH2- PFPE- CH2- C- OH
OCN- PFPE- NCOdI ' -5 H2VH CH2- 0- CH2- PFPE- CH2-0-CH2-Cio-I1CH2 dl ' -6

[ 0052] The conpound (d3) used in this process may be the sane as
t he conpound (d3) used in production of the fluorine-containing
UV-curabl e resin (1) described above. [0053] The reaction of the

pol ymer (P2), the conmpound (dl'), - 26 - and the conpound (d3) may
be conducted by reacting the (P2) wi'thot he conpound (dl') first and
then with the compound (d3), by reacting the polymer (P2) with the
conpound (d3) first and then with the conmpound (dl'), or by reacting
t he pol yroor3J1P2) with the conpound (dl') and the conpound (d3)

si nul t aneousl y, as nentioned above. The reaction conditions may be
adequat €lghesel egt ed i n any of these nethods depending on the type of
the functional groups involved in the reaction. [0054] For
exanpl e, when fbne of the functi®nal group (Rl) in the polyner (P2)
and t he GHFRHtTOMRICHyr BERF(CR2)O1¢r¢HREHe onpound (wdd' ) i s a hydroxyl
group and the other is an isocyanate group or when one of the
functional grgup (Rl) in the p8Iyrrer (P2) and the functional group
(R2) in the c@npound (d3) is ajhydroxyl group and the other is an

i socyandtte=gr 6up; CH wER ot -t at —§5®% p- net hoxypf@nol , hydr oqui none,

2, 6-di -t -buttl - 4- met hyl phenol , o¥Hst he |i ke as the pol ynerization

i nhi bitor and (”,?1 dibutyl tin dilauraje, dibutyl tin diacetate, tin
octyl at zipcl oct €l likle as a urethgnation catalyst where
t he reagﬁz_génmics %e‘? gllrlzmgF atCLQ%'ztdo élaﬁ%cghd par igcul arly 60 to 90C is
preferred. [0055] Wen one of the functional group (Rl) in the

pol ynmer o]

I

CHZ-':(l:—C—O——CHZCHZ—PFPE—CHZCHZ-—O*-C—?:CHZ d1-4

CH; CH;

u I i i
CH,=CH—C—0CH,CH,—NHCO—CH,—PFPE—CH,~OCNH-CH,CH,0—C—CH=CH, d1-5
Il Il ] I{

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

(o] (o]

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



- 27 - (P2) and the functional group (R2) in the conpound (dl') is a
carboxyl group and the other is an epoxy group or when one of the
functional group (Rl) in the polynmer (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 pnet hoxyphenol, hydroqui none,
2,6-di-t-butyl -4-nethyl phenol, or the |like as the polynerization
inhibitor and a tertiary am ne such‘a§6triethyl am ne, a quaternary
anmoni um such as tetramethyl ammoni um chloride, a tertiary phosphine
such as triphenyl phosphine, a quaternary phosphoni um such as
t et r abutiHdyosiphio s edd iagn def e tdenmpdlked asdBn esderf ficatd on
catal yst where the reaction is perfornmed at 80 to 130C and
parti culaard ycHe @ d Io/deXiC 4 tsi gt eferdeibn [f056)roducindl thesgolymer
reacti ons, an adequate organi c solvent may be used. Exanples of the
or gani ¢ &dl)verdn usedckdai ttheamwethwdl ouicl ude ket ones, esters, am des,
sul f oxi des, ethers, and hydrocarbons. Mre specifically, acetone,
met hyl eftdtd4 ket one, nethyl isobutyl ketone, cyclohexanone, et hyl
acetate, butyl acetate, propylene glycol nononethyl ether acetate,
di met hyl f or mimiage legi et Fleadettdmidd € o Narsdnd imer rtdle dmwound  (dl)
di net hyl sul f oxi de, diethyl ether, diisopropyl ether, tetrahydrofuran,
di oxane,d9IidRe 38 Ehel NGNS he m@%@gr@{ls@@‘?a%%ﬁ% ErRiyPpend
adequat el y made from these by considering the boiling point and
conpatiMé&&)PY caumging [paFPound iapidiRpra ne- cont ai ni ng

esi n_such e-cont ai.ning UW-curable resin (1)

o the RGBT 7t O Ao e ey e d0e8 Hor S s o

T o Wi GHE dorsga albod Soaet g M B e Pt 2710 Bbte e
(o i B S BP 105 B P A e P, TR EEH Bl TR

1o O, Q8 (%0104, 00,1 020,000, TR o516 gt o

nmol ecul ar ese ranges are pr st nce

under go i-an dur r#ﬁHgg' t f i he- aining
UV-cura_bfllﬁJJ ?;eﬂsticgr}rglg{od ra‘g‘he?g y cl%rrgcgs |1n)kre}§y c%%ﬁ%g@#f?% havi ng a hi gh
devel opi qg: 4 )0REF o Recabt ai and958]c urethddigr Mitbes - RYersge

nol ecul ar wei ght (M) and the weight-average nol ecul ar wei ght (My)
are pol ysdry rene eouly alientc o Mesd bmﬂ[%oé?@f@@wﬁ@mcoﬁb@ GPO
mea

nmeasurenent conditions are as foll ows. surement conditions]
Measur engilyd#istd Unenie t Hdd G 82 30 SR i i oghuke ecbriyo IEBAH Corppr at i on
Col um: @uard colum "HHR-H' (6.0 mm T.D. x 4 cm) produced by TOSCH
Cor por atdears ind ESKedaiioGHHR c (Wd Hhama [pdel v ko SOF tund r g Dicpicede byt HESOH
- 29 - Corporation
chain having one carboxyl group at each end to react with 4-
hydroxybutyl acrylate glycidyl ether by esterification, a
method of obtaining the compound (dl) by esterifying
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



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



(7.8 mMm1.D. x 30 cm produced by TOSOH Cor porati on Det ect or:
ELSD (" ELSD2000" produced by Alltech Associates, Inc.) Data

processi ng: "GPC-8020 nodel 11, version 4.10" produced by TOSOH

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

devel opi ng solvent: tetrahydrofuran, flowrate: 1.0 m /mn.
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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



St andar d: Monodi sperse pol ystyrenes with known nol ecul ar wei ghts were
used according to the nmeasurenent manual of the "GPC-8020 nodel 11,
version 4.10". [0059] (Polystyrenes used) "A-500" produced by TOSOH
Cor poration "A-1000" produced by TOSOH Corporation "A-2500" produced
by TOSCH Cor poration "A-5000" pr oduced by TOSCH Corporation "F-1"
produced by TOSOH Cor poration "F-2" Eroduced by TOSCH Cor por ati on
"F-4" produced by TOSCOH Cor poration” "F-10" produced by TOSOH
Cor poration "F-20" produced by TOSCH Corporation "F- 40" produced by
TOSOH Cor poration "F-80" produced by TOSCH Cor poration

functional group (R1) and a UV-curable group may be

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-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 U/V-curable resin is preferably in a range of 2 to
35% by mass and nore preferably in a range of 5 to 25% by nmass. High
stai n-proof properties can be obtai ned when the fluorine atom content
in the fluorine-containing UV-curabte?tesinis in this range. [0061]
The UV-curable group content in the fluorine-containing UV-curable
resin is preferably in a range of 200 to 900 g/eq. and nore

pref er ablnyi 200sich 600 W REhy N drefdes, of dDaEdabh e SRR @l UsYah ence.
When the UV-curable group content in the fluorine-containing

UV- cur ald et fe@d tth 15 dnfindrtti 18n r@iges i dde £ Ut ek Coag | iigo St 1 & Xdh dth t 8
hi gh stai n-proof properties and fingerprint w pe-off property. [0062]
The f| uardingreaofit gphv xghlhé i adpl et & 1. 1y Getd estion Phrat sweh tas t he
total anmount of the UV-curable conmpound for - 31 - optical discs is
pr ef er ablat nabwt ylanges sghdh ilurt octblébiydenassr arlte norlee prefarably in a
range of 0.1 to 3% by nmass. The fluorine-containing UV-curable resin
can exhids tesialtl sfEctroroa Bt st privofe prloperedesiandi § iprpef pried at

W pe-of f property and favorable conpatibility even when contained in
such smdd{ ‘;ﬁ?nﬂuﬂ%/sc 4100 631 {Phot - er &bl eteohpdund)s prefemsegpl es of
a phot o- curabl e compound used in the present invention include

vari ous t3ffesl of phot o- curabl e conpounds such as unsat urat ed

pol yester-tyt% acryl -type t hi ol -en-type, and epoxy- type corrpounds
GV “r?&rdg

When t he pho g &S ©° &@ﬁo@ﬁ@alnsl%ssé&veﬁ‘fa 9f°Tan
optical .inforpati on recordi ng nmediu ade Iectl on rray be made
by consi ‘T UHE HE tm et Sl mst o SyduT tiot O St VRrERsA P hhe

b be .bonded d I 64]
T par (TR RS S y b6 PR el c@eé&%%&h%”.t&ebi’ &bl y
used as A LA ourallie, POrpOUNE. { NaL s t T ansRaRENL AN has g gcetate,

weatherlng regi stance for use 1 n an ormatron re

?eng!t E;nacry atle m%néergpﬁ%d&y](en%%hflzfgé@ ate @%?ﬁ%@gréﬁgdﬁel oW.

[ 0065] dl?ﬁ?emylfomﬁqﬂeera@m?e@m@éaf hewirﬁ@m I YE&t Edone,

nonomer s 1 ncl ude a nonof uncti onal (rret h) acryl ate havi ng one acryl oyl

group iy iGndBH el B5 058 G F Ud 4108l e £t N) ACT Y&t §o PRV ige £ WO
acryl oyl groups, and a hi gher functional (neth) acry%/ate havi ng three

or nore @RI r oNnots, Ex@ies e 1ddee Jonpfanet i on@l the like are
(meth)acrylate include aliphatic (nmeth)acrylates such as ethyl

(et h) aaraddt e sehetopli ofmelaly) aer voaloe,a t2-16t maldeexaron( reidy)eadyy| at e,
nonyl (neth)acrylate, tridecyl (meth)acrylate, hexadecyl

(et h) acrod satds v ioct adec o i{Imeid)@eiyvt sdred ¢egaayibi{heth) acryl at e,

i sodecyl (neth)acrylate, isostearyl (nmeth)acrylate, ethoxyethoxyethyl
(et h) acfGd%tle, 2- hydroxyethyl (meth)acrylate, 2-hydroxypropyl
(meth)acryl ate, 3-chloro-2-hydroxypropyl (neth)acrylate, methoxyethyl
(met h) acryl atle, caié rbicopyednde @Emstlvcatimd-atoart samd rar dliitdurable
(nmeth)acryl ates such as benzyl (neth)acrylate, nonyl phenoxyet hyl

(et h) acr8A 4t e(2 tetfiatfiar of urrar@rcyqlm@km%#mlal% uRp e egted

(et h)acryl ate, 2-hydroxy-3- phenoxyp (reth)acryl ate, _

nony| phékigishyld%k r%W%f%rﬁﬁ%”(%e&f}% @group (R1) is
caprol act one- rmdl fi ed tetr drofurf ur I th) acr yl at e,

acryl oy Rrpiol 3R é?%%}‘éef”ﬁy Pl &S EBF;%?&segs Gf° an
all ggf'n' ¥ %méé%a\;aq,gagl@bt%eurseraélncg:al -poi§£§€{ Z“Q{blé ethacrylate
(meth) acrc}/l Cr)t}/el OXr&/arE/Etth/ use ltnhyl bl Cflna’glhoerptwu:eﬁad rmnta}/élcal—

polymerizable unsaturated monomer (d2) to conduct



- 33 - (nmeth)acrylate, dicyclopentenyl (neth)acrylate,

di cycl opentanyl (neth)acrylate, dicyclopentenyl oxyethyl
(nmeth)acrylate, tetracycl ododecanyl (neth)acrylate, and cycl ohexyl
(meth)acrylate. Acryloyl norpholine, ethylene oxide-nodified
phosphoric acid (nmeth)acryl ate, ethylene oxide-nodified al kyl at ed
phosphoric acid (nmeth)acryl ate, polyether (neth)acryl ate,

di et hyl ami noet hyl (meth)acryl ate, N-v£Aytpyrrolidone,

N-vi nyl caprol actam vinyl ether nononers, etc., nmay al so be used.

[ 0066] ~Exanpl es of the difunctional (neth)acrylate include
1, 4- but angd 0} mdh (@tMACT Yhatk&amd 1LY lkhl P&MeaneditAlon method
di (neth)acrylate, 1, 6-hexanediol di(neth)acryl ate, neopentyl glycol

di (et h)iacr ydatwel t2-tmd hyd thloB-fast anesied ik (1t pecyydat ep1), a

2- butyl - 2-ethyl -1, 3- propanedi ol di (neth)acryl ate, ethylene glycol

di (et hyecandatey ol appriopy | el ¢ eod 1 dhd et dy) bery edearated

di (neth)acrylate of a diol obtained by adding 4 nol or nore of

et hyl enenandnger ofdr dpantiene oxiatectiord fodctofomebperdyd  GRY)coland,

di et hyl ene gl ycol di (neth)acryl ate, dipropylene glycol

di (et h)aoridretlely arahattieor opydierel ghylohe di {aket d) acsyt et et edExanpl es
of the alicyclic difunctional (neth)acrylate include norbornane

di met hansinalieic rag eated 1yt higrataries dietaharoti eh (e Wyreer i 2t eon a

di (meth)acrylate of a diol obtained by addin%.Z mol of ethyl ene oxide
or propyledelanate fHigorBecHaRe dismPrRdisaiably. copduatedeydl ddecane
di met hanol di (neth)acrylate, tricyclodecane diethanol

di (et h)REGIATEIR, Ofa &t (MedaD) e rSA Bt ofand dt dFthabt o Frre Bsr atiMy 2
nol of ethyl ene oxjde or propylene oxide to tricycl odecan

di met had§ty, ki?eﬁ{%?éilcll%ﬁ@é) caﬁé‘aaﬁp&@?hgﬁolt&‘& @ﬁ&ﬂ%rﬂﬂ%ﬁe@ﬁ'

pent acycl opent.adecane di et hanol, di (nmeth)acrylate,.a di(nmeth)acrylate
el Stk a el SR TR SR GRS Rl L b Tt
oxi de t nt acycl opent adecane di net hanol,,. a di (neth)acryl at e. of

i ol ot Hied By Had T eIt STy ne R e O o Do S s o
pent acy d ne di et hanol, di nmethyl ol dicycl opentane
di(neth%%%ﬁ@?%?e&ggnd hydr oxy pivalic acid neopentyl glycol

di (et h) 4@]ate. [ 0067] These nonofunctional and difunctional
(et h)acryl attes can be adequately used to adjust the viscosity during
appl i cation, 7¢0sglshnk i %ngﬁXmmﬁtQ?de%ﬁﬁﬂ¥gﬁ9hﬁfﬂﬁ&y%.number~
(meth)acrylate, 1, 6-hexanediol” di (nmeth)acrylate, "neopentyl gl ycol

di (et h)acddd Rt euo LRI 1 AGEONATiOdh fd ech i@t rehyslyof ¢ fUrydo and more
(et h)acryl ate, acryl oyl norpholine, isobornyl (meth)acryl ate,

et hyl ene @ sedb 1d) (ivetd)moied ade, 1 ol yprOpy) @@ B y&dotermined by GPC
di (neth)acrylate, a di(neth)acrylate of a diol obtained by adding 4
nol or naswfengity] emdeoyiodegmer NIEQY pere caxibde tha sl arole iafht -
neopentyl glycol, diethylene glycol di(nmeth)acrylate, dipropylene

gl ycol diYaretdy asrddatlesr twaijprropylrerne Hiygpolodi {2 h) acryl @@, amnd
polyether - 35 - (neth)acrylate are preferred since good adhesion
can be impar treck wherb iy piol ywardrormatef ik, Uk dt@asd 0 Gubs titatre ther
stacking. In particular, tetrahydrofurfuryl (neth)acrylate,

1, 6- hex@wstiagde diqiaah)aic rig gkt s anfd Heopgentymeyl (Rd) are within

di (meth)acrylate are preferred.. An acryl ate having an alicyclic
st ruct urtd e ZRNIYF d FH IR Bt UraR@nbh $huisk ehi 3 gl t A4 Reng
resulting cured product a high elastic nodulus at high tenperatures
and a hiRfh JIHEE & s 33D iPe dfererthe. [ 0068] Exanpl es of the
trifunctéon or higher functional (meth)acrylate include

polyfunc(v% | (meth)acrylates such as bis(2-acryl oyl oxyet hyl)

hyd hyl i socy . _his(2- acryl.oyl 1) hydr. |
Locyanar at e DRSS RaAoay T BB Ry OB S6eyanir: &2

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



[ 0069] These trifunctional or higher functional (neth)acrylates are
preferred since a high elastic nodulus can be inparted to the cured
product. Anong these, tris(2- acryl oyl oxyethyl) isocyanurate,
tris(2-methacryl oyl oxyethyl) isocyanurate, trinethylol propane
tri(nmeth)acrylate, pentaerythritol tri(neth)acrylate, pentaerythritol
tetra(neth)acryl ate, dipentaerythritol penta(neth)acrylate,

di pentaerythritol hexa(neth)acrylate, 28ri(nmeth)acrylate of a triol
obtained by adding 3 to 6 nol of ethylene oxide to 1 nol of
trimethyl ol propane, and tetra(neth)acrylate of a tetraol obtained by
addi ng 4d2:18 witdh of @inpdene @dde t-luddlgof pentaerythritol are
particularly preferred since a particularly %igh el astic nodul us can
be i mpardead; @def 1 rddligky [y Hther) disei 0fhay GoRbipatberh adndde
(meth)acrylate nononmer and a (neth)acrylate oligoner is also

pr ef er r ethinFarorelampt@jps - (BY) -repoxivd ned htee r fliad el drevl ngraeuw | gRU)
structure is suitable for use as such an oligoner. Exanples of the
epoxy ( reetdh)acrorratend nid 2dendor sphenof urks t e e ppxyur meR D) aceaydtat ee
synt hesi zed by a reaction between (nmeth)acrylic acid and a reaction
product tof tiesphermligahdapichiRomsmet ia, U disphenodrSip ype epoxy
(meth)acryl ate synthesi zed by a reaction between (neth)acrylic acid
and a r 40n product of bisphenol S and epichl orohydrin, bisphenol
F-type epoxy (neth)acrylate synthesized by a reaction between

(met h) acryl i ®Uading &Rd Sa E&ESISon Thco ALY bifsphdlial e degcted

epi chl or ohydri.n, and phenol novol ac-type_ epoxy (neth)acryl ate

synt hesi By& FERIGHH 5 Weeh! (et Ak YRR v aleh dBhCAREEE | on

product of_ phenol. novol ac and_epi chl or ohydrijn. These_ bi sphenol -type
oy () e VA R+ ik Mo (e e ebiids AT oh

har dness the resul ti ured pr.oduct.. Anpn hese i spheno

A type. clsty Tt deryt e T Pare b e R et 60713 LRSS Y nane
(neth)aCﬁXhﬁ;es are also preferred. A urethane (neth)acrylate

obtai ned Tr Hla conmpound having two or nore isocyanate groups in a
Toleoul e, P IRmandRaYng i A COURANLA LAEKD) BNV 0V lcne
group, and a conpoung' aving two or nnrelhy r oxy roups in'a

mol ecul &,d:8, il @8Ablahusak asdde i ethans el acsmpbdlgs (i)

uret hane (reth)acryl ate obtai ned by reacting a conpound having a -
38 - hydirxwhdarsmand ad ety act WOyl o ofiedp-d i fe Wn@ﬁ)ﬁw ng
two or nore isocyanate groups in a nolecule is also preterred. [0072]
Qt her 0ld:@0 P eSE db 18} S Pes st o Rodle @@ BsvgDd yeSt&ihance the
(meth)acryl ate, polyether (neth)acrylate, and the |like may be used in
conbi natd e cHAB]tHdPagd etz al et i | atier palrft ineaded, the amount
phot opol yneri zation initiator may be used in the UV-curable resin
conposi tafortlaf ddwe-tpresenindtnverd i oncolmy (Rf) kivowhe polymer (P2) is
phot opol yneri zation initiators can be used. A photopol ynerization

i niti at grragffermlnigl eiculae wrepiog 10/petor2@ hytepgenimbsttiaet i on type
is preferred as the photopol ynerization initiator used in the present
i nvent i dundtQg@y4l group concentration is increased and alkali

resistance is enhanced. The reaction is preferably
conducted so that the ratio of the functional group (R2) in
the compound (dl') is 0.05 to 0.20 mol per mole of the
reactive functional group (R1l) and that the ratio of the
functional group (R2) in the compound (d3) is 0.80 to 0.95

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



Exanpl es of the photopoiynerization initiator include

nol ecul e-cl eavi ng-type phot opol yneri zation initiators such as benzoin
i sobutyl ether, 2,4-diethylthioxanthone, 2- isopropylthioxanthone,
benzi |, 1-hydroxycycl ohexyl phenyl ketone, benzoin ethyl ether,

benzyl dinethyl ketal, 2- hydroxy-2-nethyl-I|-phenyl propan-|-on,

1- (4-isopropyl phenyl)- 2-hydroxy-2-net hyl propan-1-on and 2-nethyl -1I -
4- net hyl t hi ophenyl) - 2- nor phol i nopropah-1-on, 2-hydroxy- 1-{4-

[ 4- (2- hydr oxy- 2- net hyl - propi onyl) - benzyl] - pheny112-net hyl - - 39 -
propan-|-on, 1-[4-(2-hydroxyethoxy)-phenyl]2-hydroxy- 2-

met hyl - li-gargepan-1 -on, Irgacure 754 produced by C ba Japan, and
ESACURE KI P 150 produced by N hon SiberHegner K K., and

hydr ogen- abstkaebiles- bYpe heha@epeliyiman zabiu@n (Rt iiat ehs SWahcasd
benzophenone, 4-phenyl benzophenone, i sopht hal phenone, and

4- benzoy14')- netdiydaidiphenydl gubét feuotOHTRY1ene efTher) chain having,
phot opol yneri zation initiator preferably does not absorb the

wavel engtth taftit kendd ,ghlfturuseicbial widupsy @) resditigre nforttet | on on an
optical information recording nediumused. For exanple, a

phot opolnpaertiizat ifomdidnadt gradrat (Ras drow wjst i dlydabsorptdoumt and
near 400 nmis preferably used when a blue laser disc is used. [0076]
(Addi t i Ve®cyanategstianral aorararentsr addedntd a el abf ey esifier
conposition are as follows. These can be used within ranges that do
not i Mp&RMPHE effiedt Shef e torasdntg iR ntR lon. 1 &éarf &=0f L ggroup,
sensitizer for the photopol ynerization initiator include

tri met hAPSm@C Rl TR hdifol &hde 31 et roup. When

p- di met hyl ag noacet ophenone, et hyl, pdi met hyl am nobenzoat e, i soanyl

p- di net hylam ST NENdiHelt HysFt?éhz]ﬂ At oup, the

4, 4" - Dbi %(J'(}J]l gt.h | am no) be phenone. An am ne that does_not %%%se
addi t i ot &G WIHR hephdtep A mer 1 H81 c shpdtid R b&"Fur t her
used i ne 'nc‘%q - C_Lonbio%ati% Pr efaenr aebl o threosue adcqqieti es are < el ect ed
so that the <6l Iqrtypl n e "Ov-Curdie rEsi rP’corrposiLfl on 1s high
and t he er bi | i i t_+1 nhi-bi [O An..i.nar.gani c
corrponer?t'?%él ch( a sr[!alﬁ% zzbae Saaﬁoﬁrcﬁdgglar?tﬁ e I% ékn&?ebguggﬁtlgﬁﬁed in
order tq.i e t: aq%;'s_, of c fdus n or

di sper s%r?%e@ﬁor%grﬁ]? partic egsrtl 'ng{kﬁeﬁeﬁfessaﬁqayﬁ%?ﬁ gRj)
Preferably, W20 i @R} GRAGicles are contained to avoid probl ens
such as li'ght scattering at inorganic particles. [0078] The

UV- cur aljlog segnposi tion for optical discs according to the present

i nvention containing the fluorine-containing UV-curable resin

descri bed abayempsesubtabhe tompdsed ndihe auicerimesicodmpyendef an
optical disc and is particularly suitable for use in the outernpst

| ayer ofre®t@ dem 430 bymdiinie-thasar fapnwdale dils'csl {HA9)-6 below, and

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



The UV-curable resin conposition for optical discs according to the
present invention may contain the (nmeth)acrylate oligoner and/or the
(met h)acryl ate nononer descri bed above dependi ng on the configuration
of the optical discs. For exanple, when the conposition is used in a
thin hard coat |ayer constituting the outernost |ayer of an optical
disc, the B-type viscosity of the UVv-curable - 41 - conposition for
the optical discs is preferably adjﬁs?éd'in a range of 20 to 150
nPa-s at 25C. When the viscosity is in this range, a thin hard coat

| ayer having a thickness of about 1 to 10 1.1m can be formed as the
out er nosthd atetcthiyorapplgeaip ORUSI Y #n SPidcgoeies @rodde 4 i k&npound
[ 0080] When the conposition is used in a hard coat |ayer, the
el asti ¢ (dul ussfeddrecdd/-lepredrdctumaal 256 sa pdef-er abd ypraf @rredge
of 1000 to 4000 MPa and nore preferably in a range of 1500 to
3000MPa.f \fve rttteh ev igdvgstiiret nofd i ush ofeddiei curedvith mhes fundthisnakhnge,
scratching and cracking of the cured filmcan be satisfactorily

suppr essahuyg 008Y)] . The UV-curabl e conposition for optical discs
according to the present invention preferably contains a
trifuncti®hall or higher functional (meth)acrylate when used in a hard
coat layer. Incorporation of bisphenol-type epoxy acryl ate and/ or

ur et hanel Q&8 dtle is al so preferred and when trifunctional

(et h) acyp-iie,-PEpp—oMeEtgAct i onal ardlpr difunctional
(meth)acrylate are used i n conbination, the hardness, elastic

nodul us, adhesiveness to the substrate to be bonded, the viscosity
during applﬁ%ation,fﬁ%c., can be satisfactorily adjusted. The
respectiyv ntents be adequately adjusted depending on the

char act e'?’gs_tq_cé'?‘?&a’@i"fdﬁ. Pref erably, déo*m by nass or |ess, nore
preferably - 42 - 1 to 30% by nass, and nost preferably 5 to 15% by
mass of epoxy (neth)acrylate and/ or urethane acrylate is used in the
UV-curabl e resin conposition. Wen epoxy (neth)acrylate is contained
inthis mengmzmil,_g-kpmlsel-mﬁzcmhe igpagted to the resulting cured
product, the viscosity during application can be adequately
controlled, and skew can be effectively reduced. Wen urethane
acrylate isQ@ontained in thisrange, flexibility can be inparted to

the cur fil d q& ectively reduced. The trifunctiona
(et h) aglg?I_ %bglgﬁ't@rﬁéﬂli_ re Eﬁ'ﬂ)l y fMt“L 80% by mass 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
preferably 10 to 40% by mass. The ratio of the nono- to
tri-funcDCoOrRFREENQO.Cryl at es needs td-dHe adj usted according to the
type of the (meth)acrylate used. However, when adjustnent is nade

wi thin the above-described ranges, the viscosity during application
and the crosslink density after cure can be adjusted in preferred

ranges, i eS8, -LBF| ed .t 0., he d prgduct, and skew
of the c'l'ﬂ%%;g'% u%:técan %eﬁrggﬁg‘{e@f POO%%} %ﬁ%ﬁz Thegﬂté-curabl e
resin conposition for optical discs according“to the present
invention is suitable for use in the outernost |ayer of an optical

di sc thdtPOvdd a light-transmtting |ayer about 70 to 110 pmin
t hi ckness as - outernost | ayer and that does not have a

he - 43
hard coat |a§7Fi?F. CARERURRe (Sonpased gt it iFs 8d AT Seh&3gptice dhegissge

having a light-transmiftj | ayer as the outernost layer, the B-type
vi scosi Y 5:?1@,[ & TR agt#}g r‘b%‘?c{] LodpoEtiG orP s 6t o ‘%/ Y S i s

preferabl y .500 .to )0, nPa--s. and .nore preferahly. 800 to 2000 nPa-s at
25C. W& tie VAR cgjg}i)tcﬁlriag)%en THi rglr?ge?eesac%%éc/% a&f%‘ﬁ? “transnitting

| ayer hq¥kﬂgga t hi ckness of about 70 to 110 pmcan be fornmed as the
outernost lTayer by application using a spin coater or the |ike.

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



[ Optical disc] An optical disc according to the present

i nvention uses the UV-curable conposition in the outernost |ayer and
thus high anti-fingerprint property and fingerprint w pe-off property
can be achi eved. An exanple configuration of the optical disc
according to the present invention is a structure that has a hard
coat layer as the outernost |layer or a structure that has no hard
coat l|layer instead of a - 44 - Iigﬁtgﬁransn‘itti ng | ayer as the
outernost layer. In the present invention, an optical disc may have
any one of these structures. In any structure, when a cured film
formed afnd ehd\Neapalbl® compPasd 90 Eeselidbhed Bhoves dsingethas (the
outernost layer, light can be transmtted satisfactorily, a high

st ai n- prwaicth prteperdnpesaradd(Cont afd et | and Wiipen of £ tiproper dympdend

exhi bited, and a stable stain-proof properties can be exhibited even
after el@pde dy ardamgiperilod wflgmaere #2 whenth eftte i cormpound (d3)

hi gh-tenperature high-humdity environnment. Thus, scattering of |ight
rarely docicigts antd actsan fuaiceh ofhe heorappumadl (dl Sk, ofr tihe praseimg the
invention and information can be satisfactorily read and recorded
with i gmlyneoo862) witintlwpteeepowhdc(dbli mpd theheonpewsdi (d3hg

| ayer as the outernost |layer is preferably an optical disc prepared
by sequeritiial tanautlki n@atneEasined | akpie r efllhecthieqg Higyecongi tions
information recording layer, and a |ight-transmtting |ayer on a_
subst r at®y P% FRACHItiE | hRf IRSET 0.7 Y i WRTIR TN GBI 170 o
bl ue Iasergaﬁeamthrou h the light-transmtting |ayer. An optical disc
havi ng &h CoHt® | Uy st MHE A% IR Sy E V&V §t efRriEbt y an
optical disc prepared by sequentially stacking at |east a

| ght-reﬁaecgtﬁ%' | ayer, an information recording |ayer, and a
Iight-trfadbsgylitting | ayer on a substrate in that order with a hard
coat | ayer co]nstituti ng the outernost |ayer, and used - 45 - to read
and wite infar i ith bl I r._b r h hard \caat

| ayer. [0086 rﬁ%&a%%\g’l iwgh%tn- tolrf%ng?tetthleng é{/%ro(?lo tgf%%(?pta(i%azl q%i sc
of the J ntd-0n f i i.cle its a
bl ue Iagrek%sgigaln%lﬁr\?i Gnégﬂané:}%gm %g%ll}l%%%/%][ g{ﬁ‘lﬁé og{ i3)37/0&'[[I ﬁ%o nm
and preferaluhdagi@ t ransidanee, 0158098 Adndi gheroand. n

pr ef er abl ;@5}0% o?ﬁhi g)her for %05 Am Iqlfght at a thi cknessn%% %100 gm
[0087] isocyaldrd hekiessr afhddhedd oht -tHansmddi sl ayesu®f (2De in
optical disc of the present invention is preferably 70 to 110 gm The
t hi cknesshedfpdiignd glH2 )t raansmiid i Aghdey@ial sgtyps cakdy Settiad about
100 gm However, since thickness significantly affects the optical
transm tdcaneeirahd(dBadiavd treydpetal | rowd atdneds, otther t1d cdkness
needs to be sufficiently controlled. [0088] The el astic nodul us
of the liightydrasrsgrdaimg d ayerhat 125G issqy ef-enatiloxyrhensnge of
100 to 2000 MPa and nore preferably in a range of 200 to 1500MPa.
VWhen t héryslrastuigansgul 46 -ofittheéowur ledd frid rthy kptienahi sor arfge, Like as
prevention of scratching and reduction of skew of the cured filmcan
be nor e teusidad el ijzaddiorf ggdojbitor 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.

[0055]

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



- 46 - The light-reflecting |layer may be any |ayer that can
reflect the | aser beam and forman optical disc on which recording
and readi ng can be performed. For exanple, a netal such as gold,
copper, or alum num an alloy thereof, and an inorgani c conpound such
as silicon can be used. Anbng these, silver or an alloy mainly
conposed of silver is preferred since the reflectance for the |ight
at and near 400 nmis high. The thi ckAéss of the light-reflecting

| ayer is preferably about 10 to 60 nm [0090] A di sk-shaped
circular resin substrate can be used as the substrate and

pol ycar bomnat eans el eiadt yorsedyasup herz esim. tiberohheu @t (gal) disc
is a read-only disc, pits for recording information are fornmed in a
surface Dfcdfsosubsiraire ond occhdi ethdheid | ghtepety egtdng dayefieh Sone
stacked. [0091] When a hard coat |ayer is formed on the optical
di sc, thef tthekhesstioddndheythaue (PBEt 1lmayete isopymder abty dndotid nm
and nore preferably 2 to 5 pm Wen the thickness is 2 to 5 mm the
amount ofurskevercan dreourd(Red. i 0092] compouride(ddr di soatchayexyl
preferably has a high hardness to reduce scratching. The hardness is
pref er algsou larst e eotdrel nos eapredernbiyourdl armeprediphaeraseofp-
surface pencil hardness. - 47 - [0093] The el astic nodul us of
t he har dExIRiRC Lt DB G neier abl § dh ahahge fmaopl pleeobo
MPa and nore preferably in a range of 1500 to 3000MPa. \Wen the

el asti c Modultisl 15 | W Wi MAL IS 7ange) i Her 2@t d cEoPbiRTE is
|l ow, the film becones soft and when the elastic nodulus |js high, the

film becBet T4 135 v Rl it G %w of B2t ST oRoy | 2Mmoniun S 23se
of a witable optical disc, an jnformation recordi | ayer is

or ovi ded- DATEETIA [ FHILTER | GA THAET ayBroGHA-aFY (RSN She nt 67 s

| ayer. The W—c rabl e conposition for o tipgk?l i scs according to the

pr esent SRR 6h R a SusesTH Lot Il niju%lf)t‘?1 al
recordi r o e ize.eve se_such as that
const i t%%ﬁq%leﬁ%ﬁ%hﬂg%dﬁ%?%éd%u@% é(; %%}%o%?t‘—iy%n i's

sui t abl : i N ' ' j The jnf j

recor di ﬁeggﬁgllg?l eco% tr!Lad%wrvgla{ttt'ea-(-)lt %/%tg %B%ét)%‘% ;?lled fjl!s%g%%/ ei %n}gé ]Fgélferﬁél? h%%

al | ows reaadi gy 4R Wiid i 0-of o 1 01 et N @nth gy be @ Phasesghange
recording layer, an optical nmagnetic recording |ayer, or an organic
dye recorgi#w | ayer. [0095] When the information recording | ayer
is a phase change recording layer, the information recording |layer is
usual I'y constrint Whedbyca cdiieineGt rHrc daygia tand dyphas & change ofdy Me
The dielectric layer is required to exhibit a function of - 48 -
reduci ngudent genepdked o thize opltase « kangedayafedanc aHameithaa of
adjusting the reflectance of the disc, and has a m xed conposition
cont ai niing:ldnf® arek SidY, dheephasentdengesdifox gdaer adeseds f fané@nt
refl ectances in an anorphous state and a crystalline state due to the
phase ofhtdwoddtbmrbel nilockkasged.i fA @G8-1Sh- Fediased, n8ititd ldased, or
Ag- 1 n- Sb- Te based all oy can be used in the phase change film [0096]
The opt iksdlondt sonefhyhel pelegent kaveneir onveaphenehade t w6hgl moegate,
information recording regions. For exanple, in the case of a

r ead- onlBtept iacgtafisc Prrgykste |Gk arorene Hyy | s5ldreamicatate st
light-transmitting | ayer are stacked on a substrate having pits, and
a secon@IMYHtY et meetidry |Gy thnkn ee sueiry |Nwtwmﬁwf}%ﬂ¢ayer
may be fornmed on thfeqf,i rst light-transmtting | ayer or another |ayer

formed SHOAHEYIFEEPHigHE ~ (FHnsh t t$ T ayer I SIREuch ethdke, pits
are alsqg forned.in. the first light-transmtti | ayer .or, the. | ayer
formed orf CHE H AR Tyt h S 115 THE 1y 6 LT 1 TG als of L aTe
read/ wite ti.cal di.sc, _an informatiqn.recordi | ayer, a
Iight-rleufﬁeecg‘!toi :%ﬁ é%%ro,“ and lzkijel iaéjﬁtq}lltar aer%élmniatqdelng Ioény%a/t(r%easree b§t acked on

considering the beoiling point and compatibility.



- 49 - may be further stacked to obtain a structure having three or
nore information recording |ayers. Wien plural |ayers are stacked,
the total thickness of the respective |ayers may be adjusted within

t he range of thickness described above. [0097] The optical disc
of the present invention nay be a read-only disc or read/wite disc.
A read-only disc can be produced by formng pits, which form an
informati on recording |ayer, during~iAfection molding of a circular
resin substrate, formng a light-reflecting |ayer on the infornmation
recording |layer, applying a UV-curable conposition to the

| i ght-refdescting | ayer by spin coating or the Iike, and curing the
conposition by UV irradiation to forma light-transmtting |ayer. A
read/ wite ditse Gamdignp-edmied lindg avHdig-adlld ghisirefdrat iag drayer
on a circular resin substrate, formng an information recording |ayer
such as @&l yhases -ehangel fiddn Or-anapté ceds mgnel | ¢r recor £l ungr fhdm
appl ying the UV-curabl e conposition to the light-reflecting |ayer by
spi n coatamgpiorindelV+de;akaim werimg(2 hepcaiposhly amdbya Wamber-
irradiation to forma light-transmtting |ayer. [0098] When t he
UV- cur absiee o osd te onl appie ieght o(Mhe 1i ghtrarede et i hg00Qyer 16, €00 ed
by W irradiation, for exanple, a continuous irradiation nmethod that
uses a rastdla Higige targrage \solecwlay gie bylelss(fe) mer curyana@pedr t he
| i ke may be perfornmed or a flash exposure nethod described in USP
5904795 W@et%e?r%r(}%.a%énW%w%&Wzé et A yEPeBT RV pFRI@r r ed
since curing can be caonducted highly efficiently. [00995jl w

i rradi atiOFTE G eferH bt y MEont¥oid e%?%%et%tlft%%o i ¥ ath @99 odoRe i s
0.05to 1 J/cnR. The irradiatjon dose is, nore preferably 0.05 0.8
Jcne aftf st I QBi i 0 0T 0N E T/ B Hhe® UARIR & e‘?'r%(i(? CO
conposi té(f ed i&n t he .optical. disc of thg{vﬁres nt inv.er%ltti on is
suffi ci ent13’ cur e ev&R WhehTHEY AVEAES 819 G68E G5 "SoW ‘doed! not
cause t i in surface n sur f ac of .the optical disc, and
does no&q%astr}egellaslkgz% and gje]?eo]?err‘ﬁ 6?tgnSlo C?ahgﬁe tcli(%:arfo%i%%.e]f%ﬂw]

[ Embodi ts]. %ﬁ:r' | . of _ ific _
struct uiggéshaﬁojlfloan sc%ung e- Iéaﬁcgcgl%%%a?f g%}g%a%?&d&;l@ou%ﬁ%%@le?g o%\{i cal
di sc whi i fy t ty] i r i i -
f0101] AR [T bl o 2e W o e e e T ing o
embodi mentgpfadhel QP £ r e pfcdha.dresentndavention has, for
exanple, a structure in which a light-reflecting layer 2 and a
light-tregppetting layer 3 are stacked on a substrate 1 and
information is recorded and read with a blue |aser beamincident from
the |ight-tramsnntinbeg-—aayeagel ddleaamilar ¥kight (Mn) and the

weight-average molecular weight (Mw) are polystyrene
equivalent values based on GPC measurement. The GPC
measurement conditions are as follows.
[GPC measurement conditions]

Measurement instrument: "HLC-8220 GPC" produced by
TOSOH Corporation
Column: Guard column "HHR-H" (6.0 mm I.D. x 4 cm) produced
by TOSOH Corporation

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



shown in Fig. 1. In the drawi ngs, corrugated portions schematically
represent recording tracks (grooves). The light-transmtting |ayer 3
is a layer constituted by a | am nate containing a cured product of

t he UV-curabl e conposition of the present invention and has a

t hi ckness in a range of 100 10 jim The thickness of the substrate 1
is about 1.1 mmand the Ilght-reflectlng filmis a thin film conposed
of silver or the like. As shown in Fig? 2, an exanple of a structure
i ncluding a hard coat |ayer provided on the above-described structure
is also preferred. [0102] An exanpl e of a preferred enbodi ment
of a nuldddayer-ieptical disc is a double-layer optical disc structure
in which alight-reflecting layer 5 and a light-transmtting | ayer 6
are stacked gn-cersuhstyrat 71,8 aurl iQh - nefdedn)ng dayrte2 Bhdr@s0H
light-transmitting |ayer 3 are stacked on the light-transmtting

| ayer 6, Coamdatfiammation is recorded and read with a blue | aser beam
incident fromthe lighttransmtting-layer-3 side, as shown in Fig. 3.
The | i ght -"tIrsan<IwIt tAMIGIR "ayE€r. 8 mand. .tthe ¥ i3ghtent)r ansmitdddidpyt BS0B ar e
| ayers conposed of UV-curable conpositions. At |east one of the

| i ght -t Carrpminatiing | ayer 3 and the light-transmtting layer 6 is
conposed of the UV-curable conposition of the present invention. The
total tHi CRIFESSEGE AMEIR" ght-& ransimR + P ayer Frahibachéy TOSOH
light-transmtting | ayer 6 is - 52 - in arange of 100 10 Rm The

t hi ckne$®TFCRH Fubstrate 1 is about 1.1 nmand the light-reflecting
filmis a th|n f|In1co osed of silver or the like. [0103] In a
doubl e | i CELSRAGAD t RESSTR (i &L Hiadt St e ad
(groove%) ar.e also forned in a surface of the light-transmtting

| ayer 6. "fhds, the light- transnmitting |ayer 6 may have a multil ayer

structure obtalned h sta '_ ayer of cured fi

WV- cur abi®d cé)rﬁ%%ﬁl %ﬂc‘g Oazfd erqC{)er Ir@ recrosrjd?rhgﬂtﬁaclpsmo%u%ed
llayer of, Cﬁﬁ &ln1of V-curabl e conposition having high
adhe5|ve ess. Mt ayer optical disc may also i ncl ude a hard

coat |ayer asd totgoq{qudsay%glﬁﬁl %\%ﬁ%ﬂn 14AOW|CI[ Ojtpeﬂelboglnqa‘

met hod for produci ng an optical di'sc sho

descri bedh)yent . RidiSion A SHRatdAt & 1hhaving glu'dﬂ%lg/fr&qyes which are

call ed recordlng tracks (grooves) for tracking a | aser beamis

prepar ety ddiec M IR NG o1 ?é@ﬂ&%@%a&? HrRS - mait&h B r
light-reflecting layer 2°is forned on a recordingtrack-side surface

of the sihsihtal erckedyissRUARICABRRSItd NthOmaANOferttaROSId L & Sider
alloy or the like. After a light-transmtting |ayer conposed of a

UV- cur ablopcs@geas intdd 1L ,f afeved on 4.1 ght-reflecting |ayer 2, the
UV-curabl e conposition of the present invention is applied - 53 -
and irrddioatsdd with UV fromone or both sides of the disc to cure the
UV-curabl e conposition and forma light-transmtting |layer 3. As a
resul t, @olygstiwaned sseshiown in Fig. 1 is produced. [0105] A
met hod for producing an optical disc shown in Fig. 3 will now be
descri béd@d-500" produced by TOSOH Corporation

"A-1000" produced by TOSOH Corporation
"A-2500" produced by TOSOH Corporation
"A-5000" produced by TOSOH Corporation
"F-1" produced by TOSOH Corporation
"F-2" produced by TOSOH Corporation

"F-4" produced by TOSOH Corporation



First, a substrate 1 having guide grooves, which are called recording
tracks (grooves), for tracking a |aser beamis prepared by injection
nol ding of a pol ycarbonate resin. Then a light-reflecting layer 6 is
formed on a recordi ngtrack-side surface of the substrate 1 by
sputter-depositing or vapor-depositing a silver alloy or the like.
[0106] Alight-transmtting |layer 5 conposed of the UV-curable
conposition of the present invention &P any ot her UV-curable
conposition is formed thereon. During this process, recording tracks
(grooves) are transferred onto the surface by using a nold. The step
of transfrerrimgiditidat idiTgsdH atdkSodHwoones) is as follows. A
WV-curabl e conposition is applied to the light-reflecting |ayer 6 on
t he substr-aite' brAuvad JWrrdsuHi qgrgecordbmg tracks (grooves) is
bonded to the applied UV-curable conmposition. U/ is applied from one
or bot h "si-ders' gfrddedirgdedr @Gt Carmurae- tdre UV- curabl e conposi tion.
Then the nold is separated and a light- - 54 - reflecting layer 2 is
formed OY¥F+83HE' rrecotrwiany-dy kS {Ryrooye) =t den sur f ace of the
light-transmitting |ayer 5 by sputter-depositing or vapor-depositing
a silver"ElZ8)" orradecdd Key TOIDE cinaddeattionposition is applied to
the light-reflecting layer 2 and cured by UV irradiation to forma

| i ght - t evgiat idhg {yers sy el exul ¥d ks oplt i et rat s&r @Ho9@ N i n
Fig. 3 is produced. An optical disc having a |ight-reflecting |ayer
const i t fRF P Iphalslel taety e edsiti hght a1 et bel ¢ ddlced in t he
sanme manner. EXAMPLES [ 0107] The present invention wll now be
descri bedd 44 Furt her detail by usi ng Exanpl es bel ow. However, the

R
ner ok B LR AL s omngt 20 perde Bt ol o

per fl uoropo er ‘compound rrox

represe - o) 0] SI)Y/ f i opyl

et her agr¥ aSS%sgﬂynviﬁ{%%%%p%%?@%yﬂm%sr%g%-oét%gg?/p gﬁo a@a?%'

pol yner i.zafd j.nhi bi ,]m : : t.rl mne as a
neut r al i}gl rH \j\%delqpé%é% i ng]?tvé%§2(%%€tkgé/d ‘?Hﬁé%ln%? r&}gﬁ te-légllrﬁaand 2.7
parts by-nRss of Adwy!ldsmagid ghlard dﬁd@éi@@ﬂ@&@apfpm%%w&rébf@ur
- 55 - while maintaining the interior of the flask at 10C. After

dr opwi se-addj tiomn tthe 4 asdldd ng m xture was stirred for 1 hour at
10C, heated and stirred for 1 hour at 30C, and heated and stirred for
10 hour sft61590C to i nduce reaction. Gas chromat ography nmeasurenent
confirmed di sappearance of acrylic acid chloride. After 40 parts by
mass of dii Sapeopyl-cetlaen ewas catidedrnasnd Sl el £ 180 riard-s: daye aimsispf
i on exchange water was added and the resulting m xture was stirred,
was | ef tUM-cwstaanidy aasdihaitks soyaferab hyeinr empsedet hér ébbomo BII0s g/eq.
washi ng process was repeated three tines. Then 0.02 parts by nmass of
p- net hoxyphenote wase addedl a2 & pod yalEr i gatd onin ntg g orf dAid-Guperis
by mass of magnesium sul fate was added as a dehydrating agent. The
resul ti ryovxtage walsernaf+ hest dhe U0 curaddy o grevwplosndlentr dmoidie
wat er, and then the dehydrating agent was separated by filtration.
[0109] [fAhwmirg- Mo teHRD-JUxcwarhleayeey 1s 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



(in fornmula, X represents a perfluoronethylene group and a

per fl uoroet hyl ene group, an average of seven perfl ul oronet hyl ene
groups and an average of eight perfluoroethyl ene groups are present
in a nolecule, and the average nunber of fluorine atons is 46. The
nunber-average - 56 - nol ecul ar weight determned by GPOis 1, 500.)
[0110] Next, the solvent was distilled away under a reduced
pressure to obtain a nononer represén%%d‘by structural fornula
(d1-1-1) below. [0111] [Chem 8] |1 11

CH2=CH- C- 0- CH2- 0) - X-CH2- 0-C-CH=CH2 (d1-1-1) (in formula, X

repr eserict idgperdilseey anetdnd enerarpum and-ahgeerdd uproetdhydens, g,
an average of seven perfluioronethyl ene groups and an average of

ei ght perfd woreetdndfeneldroups are e sento iin @ MY egulessand Thiee
average nunber of fluorine atonms is 46.) [0112] I nto anot her

gl ass f Ifdasio rdgqei-oped adirtimga BiHaumihlea ddeaimurnet erxhidbictool i ng duct,
and a dropper, 63.0 parts by nmass of nethyl isobutyl ketone as a

sol vent swds sffedtany tdie irepperct wpeas: e sed! tolrkB5@ 1imta wiiga-ogeh
stream under stirring. Then three dropping solutions, nanely, 21.5
parts bpneesstof aride frprroredrl o dona)ilobtidihealeas wisovecortl i19shritrs
by mass of 2-hydroxyethyl nethacrylate, and 135.4 parts by mass of an
i ni tiat GcSolsmeildn aE@mdisni ng 9. 4 parts by mass of

t - but yl peroxy- 2- et hyl hexanoate as a radical - 57 - polynerization
initiatdpoéﬁé 126.0 parts by mass of nmethyl isobutyl ketone as a

sol vent, were_set in segarate dr oppers, and sinultaneously added to
the flask dr SpRPSE-6VERL2ENGEFEOWRPY e mai ntai ning the interior of the
flask at 105%. After the drgggﬁse adgition stirring was % nduct ed
for 10 hoursTEFMROBEE 2hd3t RECSEMTEAE PSS CEME e e d “Rihy uidsr a

reducederess re to ohtain a

(21-1). [01 To .th
pol yrer €Eﬁ¥?§ 66?§?hé§Qa§QaQﬁﬁg”g%fépﬁﬁﬁg%?%ﬁl#%ﬂﬁ?%ﬁo7ﬁﬁ¢%/l{;hyl
ket | 0. t f-Jret h 1S
ket one SOk AR B e ol sl ppshenal as e

di [ aur att%i%ﬁ_—%n‘ﬂt%égn%%og%gg%{yg e eI dififlis St iwglremh@ag@ft@u ed

in an air stream mass of 2-acryl oyl oxye

i socyanalg was 4ded HORW seLvem b hotg whide mBjdt alnidg @trical
tenperature of 60C. After the dropw se addition, the resulting

M Xt ur e ;W% reldtiled feio b i mali BOC Andnhaal ek @t i3 Bd domald:

hours at 80C to induce reaction. |R spectrum neasurenent confirned
di sappeafanes safddrSeey amat e\ doups, e destliddg e Xtage asertdd4t ed

wi th nethyl ethyl ketone as a solvent and filtered to renove

i nsol ublke nld erudst tdte sl Wd onddsl,a vwiesiddita detimg aigivil caeetane
sol ution containing 20% by nass of a fluorine-containing UV-curable
resin (¥tchaving a pol ynerizabl e group was obtai ned. The nol ecul ar
wei ght of the fluorine-containing U/-curable resin (1) was neasured
by - 580064]

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]



GPO (pol ystyrene equi val ent nol ecul ar wei ght). The nunber-average
nol ecul ar wei ght was 2,400, the weight-average nol ecul ar wei ght was
7,100, and the maxi num nol ecul ar wei ght was 200, 000. The fl uorine
content in the fluorine-containing U/V-curable resin (1) was 11% by
mass and the UV-curabl e group equival ent was 339 g/eq. [0114]
(Synthetic Exanple 2) Into a glass flask equipped with a
stirrer, a thernoneter, a cooling ducf? and a dropper, 68.3 parts by
mass of methyl isobutyl ketone as a solvent was fed and the
tenperature was raised to 105C in a nitrogen stream under stirring.
Then three drepFiciGrS@ WiaaRs.eNelthe JdeTrpard:s, IRt agh e tdhe
nononmer (dl-1-1) obtained in Synthetic Exanple 1, 36.0 parts by mass
of 2-hydmoaxyeidyd midmoiyd Bdresl antk dtadrpedts Myvimesod afryloyl
initiator solution containing 10.2 parts by nass of

t - but yl pareoxy-ihr et md hexalmwate ésfanctaidhcal ot tymesd zalaon hawina@t or
and 136.5 parts by nmass of nethyl isobutyl ketone as a solvent, were
set in separatmy ldropperejeandasd nultagteou st yn addeta  o(ridieh fd@sklate
dropwi se over 2 hours while maintaining the interior of the flask at
105C. AfftasrincheTrespwi s encackli adonl osl i grdures was xcomwdgst ed ftdre 10
hours at 105C and the solvent was distilled away under a reduced

pr essur @y ol Pne bo(aier) gqayyte [giab)de .abphatic  To the

pol ymer (P1-2) obtained as above, 75.1 parts by mass of nethyl ethyl
ket one ad"ef YRGBT EE 1S t35 IR Es s (Mt -3t hdpheriot Y hs a

pol yneri zation inhibitor, and Q.06 parts by weight of tin octylate as

a ur et hati 5o Catd st e X%t [ Y ARy SRt PR an air
stream an 9.2 parts by mass of 2-acryl oyl oxyethyl isocyanate was
added dr '*éea R ot Wb R T faglmeﬁ%é? e of 60C.
After th LOPW S ddition, .the resultin I xture, was stirred for 1
hour at %t?%hgnad:rr@aateed aon%tas(ﬁ(fif edg?eo h)l%cg‘}% %e’athBE% i nduce
reaction,._| r nme. enent [ i sap. o f
isocyana(tmgég%r)gag%gla%e’ rlggsﬁ?élgﬁlg ?‘ﬁ?é)?{ﬁ ra(e séj{d?s'l uf%%é%@?%ﬁet hyl

et hyl ke@&n__q,_ ve i L0mye, | |l e matter in
t he sol utl on.)a%sﬁal%?dees’y{%%%%¢§/ﬁ et h%/fl) {<et on)gaéslgffu)#%'ne%onp ai ni ng
20% by mRRH Ay Hy o das Gt @i i Mﬁﬁfd—\f&@ﬁréﬁi ”(rﬁ@&h)@c‘/ﬁ@ﬂa@e,
pol ymeri zabl e "group was obtai ned. The nol ecular wei ght of the

fluori nes-Gantcd du Noh JM-GUFRIS, T eghdt K )2 c MRS, thee a skl ©th Bye (GRE

(pol ystyrene equivalent nol ecul ar wei ght).” The nunber-average

ol ecul e )giryiascel, 2001 Bieowed g aues eges By Betld Arave@i hdmaesc
5,700, and the maxi mum nol ecul ar wei ght was 100, 000. The fl uori ne
cont ent (netHeaddoride-aoit alNidehidt cuieadtl eadepidcd 2) was 17% by
mass and the UV-curabl e group equivalent was 387 g/eq. [0116]

( Synt hetrianyExarplex@thyl 60neth) acrylate, aaf mdsydtaske 2guypped with
a stirrer, a thernoneter, a cooling duct, and a dropper, 107.4 parts
by nmass (ofetiptandy issahutgd y kietone(rest fa) ssof wlente was-Hedr a3 he
tenperature was raised to 115C in a nitrogen stream under stirring.
Then t hirderdgrgmsiany lsolnatiomsrnlaated y, 38.5 parts by nmass of the
nononer (dl-1-1) obtained in Synthetic Exanple 1, 32.8 parts by nass
of 2- hydyeiiatafosmatackya tatadly &l uipi 6y pafist Ibya gragka ted, an
initiator solution containing 10.7 parts by nass of

t - butyl ﬁ&p&@aﬁt&wwm & e POt of Wal sy by (Riy) a3 et H

i sobutyl ketone, were set in separate draoppers, and sinmultaneously
added t GGHe PIWR RV e BB PEEHGHIS R | Bt RS R3S t he

interi f the flask at. 115C . Aft th i ddition, stirri
uas conRrE Tor° A0- hollr & AT BT § HevCol Yo 0 Si761EIF muy

under a i< %Cr%%/lp ' (e rr{se%:"f'lr)eact royloa tea,I hék oorlr%/yni3 ' (rr(eRc]H )32ci ry[lo a]’cle?,] 2-

(meth)acryloyloxymethyl-2-methylbicycloheptaneadamantyl



To the polynmer (Pl-3) obtained as above, 106.9 parts by nass of

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

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

wei ght of tin octylate as a urethanation catalyst were fed, stirring
was started in an air stream and 35.6 parts by nass of

2-acryl oyl oxyet hyl isocyanate was added dropw se over 1 hour while
mai ntai ning a tenperature of 60C. Afté# the dropw se addition, the
resulting mxture was - 61 - stirred for 1 hour at 60C and heated
and stirred for 10 hours at 80C to induce reaction. IR spectrum
nmeasur engrit QA yIned disapperd e 0f1 | eRcyanad e, oiosps. The
resulting mxture was diluted with nethyl ethyl ketone as a sol vent
and fil tersdtaparanmue | gead il e yedter dicideosal téh proxWstiayT esul t,
a nmet hyl ethyl ketone solution containing 20% by mass of a

f 1 uori nemeant)adn yig dd/- cietadd ey ¢ esdadd@n iav (gt 1a) potyTetd zadh@® gr oup
was obt ai ned. The nvol ecul ar wei ght of the fluorine-containing

UV- cur ablyes Iredsdxy I 3)mevas) areasiaed. by cERC ofyo mystoprodrie e uithal lemte

nol ecul ar wei ght). The nunber-average nol ecul ar wei ght was 1,800, the
wei ght - aveircegenarhl fsiced grh as gt 1 avessc 51 9003 tlanac 1 hies e i einy b cul ar
wei ght was 80, 000. The fluorine content in the fluorine-containing
UV- cur alsize deegiasii(f3)e duaisl 1209 A mdsss il 1hea WA ¢ (reiph ea g ot e,

equi val ent. was 423 g/eq. [0118] (Synthetic Exanple 4) Into a

gl ass fl%ll&%dhﬁrpp@%ﬁw%ﬁ?%yjs%ﬁ?rr ety hetmertierl R 2 ¢y tried,
and a dropper,. 44.2 parts by mass of nethyl isobutyl ketone as a

sol vent Nuast el 4 1 tonpit Bt Y ECHREC A S8 t BLAY5Cethead HoNOggers
stream under stirring. .Then three dropping solutions, nanely, 38.5
parts by Tfays Y tHe hotforti€dd1- 1- 1) obtained in Synthetic Exanpl e
1, 32.8 [ﬁ)adéq% by mass of 2-hydroxyethyl nethacrylate, and an
initiator sol'ution containing 10.7 parts by nmass of - 62 -

t - but yl per oxy-2-ethyl h noat s a .radi,cal l.yneri.zatian j.nitiator
and 88. 3 par %é%{aglfr)lr%séﬁ)c(n%hr?et 1yfﬁ1m|c30 o ay]1 a(ﬁngtgglﬁgcgglfacseoll@é:nq Ser e
set in se -er.,ﬁggs' t ousl d to

dr opwi S?,g@ﬁ%:ﬂé&%@ Vﬁ 8 ma)ién%%lna?%’ 'ﬁeﬁ{el n rid%)’rg)oé&&geﬁ%?g?k at
105C. Aft.e | f 14 j Ly Masy f

hour s at&ll %éé}gn%%g%g'l \a/\%,g% k:l/\%gh?ﬁé{sitclgfl I(ie%( away)cﬁn e%étgg'r ergéu%%%ntyl
pressur gt bt nd P PRI a1 -Ame 4111 , 8-octdPed 61 pol ymer

(21-4) obtai ned as above, 106.9 parts by mass of nethyl ethyl ketone
as a solaseetid. e Pardise py2 r@ssSy 02 Pt hoxyphereba@sd fol

pol ymeri zation inhibitor, and 0.03 parts by weight of tin octylate as
a ur et hanatriexdh )cadd) ysie Westth f Bthe s§lydoNgdvase S pdd gl dthe AN air
stream and 35.6 parts by mass of 2-acryl oyl oxyethyl i|socyanate was
added drropwrsemyesnd diouro Whild enarei d @t wi aige 2 4 edrp enat uy £c 0§ 1 HOE. of
After the dropwi se addition, the resulting m xture was stirred for 1
hour at 600 andieatred] amd sddined frovl 10 hoors af SOG/iene nodkxitée or
reaction. IR spectrum neasurenent confirnmed di sappearance of

i socyanateorylotps . ohte ries ul tiag of xteprewesl dil yeted, wiltdt et ¢ryd

ethyl ketone as a solvent and filtered to renove insoluble matter in
t he sol Whiwirl Ad1 fneleRlaeryhahet hgirepnyleket A& codl Wi Ge tédmcaiviiatg -
20% by mass of a fluorine-containing UV-curable resin (4) havi n%_a
pol yner i&Ebl e RIARY VR oht e hedl Mt ol @l & weifgtampdes ofedhe t he
fluorine-containing U/-curable resin (4) was neasured b

GPO
(pol yst YA ey kit vEHaHC ikl HRe bl ARty L2 §hel Rerkide - Bvb aigeane
| | ar. i_ght . 3,000, th j ght - I , i.ght
o 000, Lt T e RO EC L) 8P EROT RS oia 35 PB06 Togt. (e Barstiahe
tent in,t f.l i ne- t ai ni UV- bl i 4 0% Db
rons and THe R A 2 O 0 efurya ane paes A% 4t el

ethylene oxide or propylene oxide to norbornane dimethanol,



Into a glass flask equipped with a stirrer, a thernoneter, a cooling
duct, and a dropper, 29.1 parts by mass of nethyl isobutyl ketone as
a solvent was fed and the tenperature was raised to 105C in a
nitrogen streamunder stirring. Then three dropping solutions,
nanely, 38.5 parts by nmass of the nononer (dl-1-1) obtained in
Exanple 1, 32.8 parts by mass of 2-hydroxyethyl nethacrylate, and an
initiator solution containing 10.7 pafts~by mass of

t but yl per oxy- 2- et hyl hexanoate and 58.1 parts by nass of nethyl

i sobutyl ketone, were set in separate droppers, and sinmultaneously
added t @ rikg;d 1l e OO pWinse- 1aMas1 23 NEkk tsh WY 81 Id ntad e ne ddiecane
interior of the flask at 105C. After the dropw se addition, stirring
was condiicitethrdalr di0(neit)sacryitde, af d0a @tk dhel S0 ienta Wasol
distilled away under a reduced pressure to obtain a polyner (Pl-5).
[0121] obtaifed hey paldimer 4 2do15)o Hbd i yiethasoabdy eor 6Oy patd s by
mass of nethyl ethyl ketone as a solvent, 0.1 parts by mass of

p- met hoxypliendlo asr iacyol odwerd rratd iome e dol t qren ey L Q3= paadscdrye

wei ght of tin octylate as a urethanation catalyst were fed, stirring
was st ardieretinered &l (mttteam etk 5. e pa e e ypemssiefane diethanol
2-acryl oyl oxyet hyl isocyanate was added dropwi se over 1 hour while
mai nt ai NG aferatae afdis0Gtnfaary e driopwi deoadebtd ored thie
resulting mxture was stirred for 1 hour at 60C and heated and
stirreddBHPD herls ot VOO DS ritticde rdadtiary 19 spekds urm

measur enent. confirned di sappearance of jsocyanate %r oups. The

resul ti R THAANTHEORME A RE] WRH- DRI ethy{nKet e v & i véent
and filtered renove inspluble matter_in the solutjon. As a result,
a net hyldel&%hﬁ%%@%%’é’olalﬁo‘ilw ot rﬁ%getf@ﬁ%w Dfon propylene
fluorine-containing W-curable resin (5). having a pol ri zabl e group
was obt é)lxnle(%. at'fhé) 1 Se orpﬁagcﬁetcad}e t(%feerkf%%%’ne-%%ti%%‘?zﬁg

UV- cur abj. si.n( WS, red by C lLystyrene_ equi val ent

nol ecul girl%\ﬁéﬁelg(ﬁ%)?t%hee nu eer5aavcgrryglgaet%;ola&%ﬁ@éﬁ%ﬁ%rﬁ“&ﬁ&%,aﬁ)]d? t he
wei ght - ay I r i was,. 37 0, and the maxi nrum nol ecul ar
wei ght m?@%&?@gyg@heﬁq%}})ne onattge(r::'t in the fluorine-containing
UV-cur algyggsin (5) was 20% by mass and the W- - 65 - curable
group equivalent was 423 g/eq. [0122] (Synthetic Exanple 6) _
Into a gl assthkaskneauirpped iWnkh anst Wifrehcta ohhar MHRHS he & 16eQ)d Ng
duct, and a dropper, 36.8 parts by mass of methyl isobutyl Ketone as
a sol verfanwase farikand diRe dRmpeiatddfi s Haiweshd D dPut iR
nitrogen streamunder stirring. Then three dropping solutions,

namel y, a4218 qeariics,by-rerssl iofk tdwh gmngmest  d 1T+ holtraifaedury 1
Exanple 1, 30.7 parts by mass of 2-hydroxyethyl nethacrylate, and an
i nitiat dmesdl)utd i agent di, M- xkEhdipdr thi yettBsscmwflate, neopentyl

t but yl per oxy- 2- et hyl hexanoate as a radical polynerization initiator
and 73. §lpardtls day(medds agfr ynietteyl dagotmitadtdeet-oneliaSieal sol vent, were
set in separate droppers, and sinultaneously added to the flask

dr opwi s é& edveah yRIedurs uahill e(mreditntaed mi b & hee dntleryi loro mfha hiendf | ask at
105C. After the dropwi se addition, stirring was conducted for 10
hours atiSPHBRCTERd e dicrentatifas distliqaned awsl whdere @ rattuciete,
pressure to obtain a polyner (P1-6). [0123] To the pol yner
(P1-6) SPLAPTEPYASTSHEY ColoPiolpd S B Iy 6f Helh)adrplake oife
as a solvent, 0.1 parts by nmss of p-nethoxyphenol as a _

pol ymer Pz &i%n FHRBIGDPY 791003 Fart LHyRES ght TN oQFAMR s

a urethanatiagn catalyst were fed, stirrin s started in.an air
stream p§ﬁ§y§§.n§ OXIEE T tﬂboeﬁbf RSO Iy G Y ot iy Lene

[ t d ' .1 h whi | I nt.aini
L omper aCIVE T B0 AR e O P Se MU T 1 BhY CEhocs dBGTEY Ag=yLate,

tripropylene glycol di(meth)acrylate, and polyether



[0124] (Synthetic Exanple 7) Into a glass flask equipped with a
stirrer, a thernoneter, a cooling duct, and a dropper, 32.3 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, 42.8 parts - 67 - by mass of
t he mononer (di-1-1) obtained in Exangle 1, 29.0 parts by mass of

2- hydroxyet hyl acrylate, and an initi&Por solution containing 7.1
parts by nass of t-butyl peroxy-2- ethyl hexanoate as a radi cal

pol ynmeri zation initiator and 75.5 parts by mass of nethyl isobutyl
ket one agné:1I9A at eI S8te fdr 5EPA Al e dfOPPEeIShe 6 can be

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

mai Nt ai ninfigh Athed ivked i Drp@fyddroddaisk 8¢ JHSL. a Afd esub hergroppbse
addition, stirring was conducted for 10 hours at 105C and the sol vent
was di stdtdd@di rayay Tungerr tad duadiug e d grressure fua fabtydl N(reethglaomilate,
(21-7). [0125] To the polyner (Pl-7) obtained as above, 107.0
parts byl massexfnarktdly | dietimth ket onks @S, aasdl vemtentyll phytsl by mass
of p-nethoxyphenol as a polynerization inhibitor, and 0.03 parts by
wei ght ofl tnetlocotatateasaee wetfamnatd on catal yst were fed, stirring
was started in an air stream and 21.6 parts by nass of

2-acryl oyl oxyét Arviledey ratieonvas adday drishwitsardare hafouwr mitgilde
mai ntai ning a tenperature of 60C. After the dropw se addition, the
resul ti fg-H @ MEES sti9 ridt ¥ granl Herarlat tisd & afidl herd edl 59
stirred for_ 10 hours at 80C to induce reaction. IR spectrum

measur e on{d et & Bhpeariiitel vt s otyAhat TR tRipsreTmRrd a
resulting mxture was diluted with nethyl ethyl ketone as a sol vent
and 111 (1Bl G Torh R T HO UL R T 928 1t he sol ution. As - 68 - a
result, ﬂ) ]hyl et hyl ketone solution containing 20% by nmass of a
fl uori ne-cont-ai ni ng UV-curable resin (7) having a pol yneri zabl e group
was obt ai ned I l.ar i.ght of. t fluqr.i pe-cant ai.ni n
UV-curabl e rg@%ﬁﬁf%% 3ﬁ§t%%h§§F%$f%§‘éﬁgfkéﬁi3?1*%%hgﬂﬁgﬁﬁﬁb éht

nol ecul | ners a i 1 t he
meight-zgg¥gggﬂ%§Fé%%$§f We.5%3¥§£§9§?§%%5%§%df?%@“ﬁ%é? h?%%l%@% ar
wei ght 40, f j [ h [l ne- t al ni

V- Sur abie oot (7)Y b D00 By Hass and YR O cu abT &gt oup o1 15
equi val entryas, A28 W &1 | GAblol Ry het | s Expmph a8, bis(2lnto a
gl ass flask equi pped with a stirrer, a thernoneter, a cooling duct,
and a drappeloy kb iart)s Wyardmssowly et dydyvisebity) keione as a
solvent was fed and the tenperature was raised to 105C in a nitrogen
st ream umid@ia ity Idy Ingk yeRTefL it wer oht ppih Iy Sobeifdonsataamel y (2-30. 3
parts by nass of the nononer (dl-1-1) obtained in Exanple 1, 51.6
parts bynetdss of] ay oot ywoeoat Ky | ende: @ond adpy hgi st acu v it 2 s (-t he
formula is 5 on average) represented by fornmula (d2-1) below, and an
i niti at areSa atylory loonttai ty g H2i2opdri sy byl sesgamfirate, tris(2-

t - but yl per oxy- 2- et hyl hexanoate as a radi cal polynerization initiator
and 69. @qartey nxkyedw of madydnisobit yir ket Omecasl v sotvernepy Wer e
set in separate droppers, and sinultaneously added to the flask

dr opwi se- SRR s trisd —agiy ley it hgl 3oevamierier ofis he
flask at 105C. After the dropwi se addition, stirring was conducted
for 10 FAhP Ay 1O5C%fENe shiemN YAt st51s & anay under a

reducednpressure to obtain a polynmer (P1l-8). ,
ethacryloyloxypropyl) isocyanurate, tris(2-

methacryloyloxybutyl) isocyanurate, trimethylolpropane
tri(meth)acrylate, pentaerythritol tri (meth)acrylate,

pentaerythritol tetra(meth)acrylate, dipentaerythritol



[0127] [Chem 9] CH3 0 CH2= C C 04C3H60)-H(d2-1) [0128] To the
pol ymer (P1-8) obtained as above, 70.7 parts by mass of nethyl ethyl
ketone as a solvent, 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, stirring was started in an air
stream and 18.1 parts by mass of 2-acryl oyl oxyethyl isocyanate was
added dropwi se over 1 hour while narnﬁéiﬁing a tenperature of 60C.
After the dropwi se addition, the resulting m xture was stirred for 1
hour at 60C and heated and stirred for 10 hours at 80C to induce
reacti orperf GREEA ¥ AR EASY) B n €O0F § el 6l SpPpLarenefa®fylate, a
i socyanate groups. The resulting m xture was diluted w th nethyl

et hyl ketbheomastsl edteydcayhia |deredet Dol edovei hds obybd@d g t @rmbdn
the solution. As a result, a nethyl ethyl ketone sol ution containing
20% by massnafe aof |aidiy e oot Bdani og phvbocutald eox8$e nt¢ 8) haviog a -
70 - polynerizabl e group was obtai ned. The nol ecul ar wei ght of the

f 1 uor i nexcion @i i g b e abt et etesd (mg8) ) avasy hels ur £da bye GRD 1

(pol ystyrene equival ent nol ecul ar weight). The nunber-average

mol ecul aabiingd WMasadd 80D, 4 thel vl ghtravef ageh ybtre ubardewedght was
5,400, and the maxi mum nol ecul ar wei ght was 90, 000. The fluorine
cont ent REPRAEETS UDFidre-Tcont el iyt IRertrabY e Eseh (B)dwas 17% by
mass and the UV-curable group equival ent was 780 g/eq. [0129]

( Synt hetR BeEigt e ggylate of i tpasst iy hsk! equi pped with a
stirrer, ernoneter, a cooling duct, and a dropper, 56.2 parts by
mass of Hﬁ% | isobutyl ketone as a solvent was fed and the

Then four dr QBTG Al e A yr LB S B rass of the |~
2 hy r 0 Y L AR 1 e P LR (e malRL O] S Dhea e e
For il a 15 Por Yar Bty 7 e eoan e By T or vl 4 (AT ST Bel o Brif an
et hyl hexaHoat o e A T cal Dol Jher et 1 Bn T i E1aC 7 ah 17 4 paFib

by mass 0fodptdiytad s obut dhe K8} OB ASpan S Of VEMte t MBS Er $BI L4 N Separat e

droppers, and sinultaneously ‘added to the flask dropw se over 2 hours

whi | e meidr@idingdheol -+ 7l (me i M &6 PTa 0, thenfAask i dOBC. After

the dropwi se addition, stirring was conducted for 10 hours at 105C

?ﬂg 8 saldtt i Dmexh Jaa o) yaes, (Blodh) t ye@sy bt at e doe {04 30t ery 1463,
dipentaerythritol hexa (meth)acrylate, tri(meth)acrylate of a
triol obtained by adding 3 to 6 mol of ethylene oxide to 1
mol of trimethylolpropane, and tetra(meth)acrylate of a
tetraol obtained by adding 4 to 8 mol of ethylene oxide to 1
mol of pentaerythritol are particularly preferred since a
particularly high elastic modulus can be imparted after
curing.
[0070]

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

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



11 0112= G C OCH2CH2O c-f CH2FO)-H I I15n 0 (d2-2) [0131] To

t he pol yner (21-9) obtained as above, 0.1 parts by nmass of

p- met hoxyphenol as a polynerization inhibitor and 0.06 parts by

wei ght of tin octylate as a urethanation catalyst were fed, stirring
was started in an air stream and 30.3 parts by nass of

2-acryl oyl oxyet hyl isocyanate was added dropw se over 1 hour while
mai ntai ning a tenperature of 60C. Aftéf the dropw se addition, the
resulting m xture was stirred for 1 hour at 60C and heated and
stirred for 10 hours at 80C to induce reaction. IR spectrum

measur ?@foOMéﬂm%%lwwﬁﬂﬁf Ofri YAl e OUPS . sulfteable
resulting mxture was diluted with nethyl ethyl ketone as a sol vent
and fil tfeyredided dermeeh 1415 L) @nd®l t Elkalmip 1lele oFoltlilel @poxAs a resul t,
a nmet hyl ethyl ketone solution containing 20% by nmass of a

f I uor i neteant)adav g HdV-icr lahlee biesphe(d@) Aawpy Sodaoy Y e tzedt ey priosp
was obt ai ned. The nvol ecul ar wei ght of the fluorine-containing

UV- cur aldyen tteesd e D)o wweess resacstuiraed dptweery 2(me @GP pol sty isheand a
equi val ent nol ecul ar wei ght). The nunber-average nol ecul ar wei ght was
2,100, trdeeaieiqghteandray e g ismiiearo Wwed ghitd verst Al d0gh ydnich 4 hee

maxi mum nol ecul ar wei ght was 600, 000. The fluorine content in the

fl uori néiEaitedial iy e BrRbie (Mestiin @y halse 2096 Bye essd avid @ he

UV- cur abl e group equival ent was 500 g/ eq.jﬁg 0132] (Synthetic Exanple
10) reqqitie ke T | ERKCHRFPPer vitdH 234 i § regacal atharrrstietler
a cooling duct, and a dropper, 20 parts by mass of a

per f | uorp i hRde FROEDHOFRRY Hyt Thy R 038R b upst e RRPEENnds
represented hy fornula (X bel ow,, 10 parts b ss of diisopropyl
ether ass SR G (0B RTCDY Hhss 1o H-HR R HEhol s a

I [ ' i nhi bi " d, 3.3 b f ¥ | am
neut ol | GO UGG Y e BT PRy S R Vo TR X (R 5. 4

parts by n of .met hacryl i cid chloride was added dropw se over 2
hour Miﬁpg% ﬁrrléionrtoarllynérnlgl’t haencl?rﬁ%eerrlloolr no?v?]gaec :‘,Eyapsi A OT0C. After

o 2P SR e SRR s ame g e dar Lo

10 oo SR R ey A o B AT TP e

11] - Ba éﬂ%éﬁﬂ%f@ﬁ?&ﬂ%?:owﬁés%)bisphenol—type epoxy
(meth)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



(in fornmula, X represents a perfluoronethylene group and a

per fl uoroet hyl ene group, an average of seven perfl ul oronet hyl ene
groups and an average of eight perfluoroethyl ene groups are present
in a nolecule, and the average nunber of fluorine atons is 46. The
nunber - aver age nol ecul ar wei ght determ ned by GPOis 1,500.) [0134]
After 72 parts by mass of diisopropyl ether was added as a sol vent,
72 parts by mass of ion exchange watef8was added and the resulting

m xture was stirred, was left to stand, and had a water |ayer renoved
therefrom This washing process was repeated three tinmes. Then 8

parts by ERsSK\0f JRARESIHINES Uldalip aas, adaed asndt ey i aldihaaent .

The resulting mxture was |left to stand for 1 day to conpletely
remove Wathihg and tdemdhe deidaidd g a0l MWas sepasaied by also
filtration to obtain a filtrate. The solvent in the filtrate was
distill edemyrdender a reduced pressure. As a result, 20.8 parts by
mass of a nononer (dl-2-1) represented by fornula bel ow was obtai ned
as a conpauwred (A). [0135] [Chem 12] - 74 - CH3 00 CH3 Il 111l CH2=
C- C 0-CH2+-0) - X-CH2-0- G C=CH2 (d1-2-1) (in formula, X represents a
per f | uor onet byheme ogrigepearsd ma yperdfloubeoetskyl.enBogr ewpupaa, aver age of
seven perflul oronet hyl ene groups and an average of eight

per f | uorsetipdtere Graoupsane gires amlviat e molreil Jes caanih tehe anveridoe
nunber of fluorine atons is 46.) [0136] Into a glass flask

equi pped Wkiet ey 19 Is@d 1@ 19ROl - a cool i ng duct, and a
dropper, 57.3 parts by mass of nethyl isobutyl ketone as a sol vent
was fed[Qﬂﬂ%hmatenperature was raised to 105C in a nitrogen stream
under stirring. Then three dropping solutions, nanely, 19.6 parts by
mass of ‘e YWGToRET QAL - BB 15t Hi ned as above, 37.7 parts by nass of
2- hydroxyet hyl_ acrylate, and_an initiator .soluyti.on containi 8.6
parts by nasifoPeFéﬁgfyFp@g8%ﬁp§;y@@ﬁﬁ?ﬁé%&ﬁo&?ét&§t§rrﬁﬁﬁbgg used
pol ymeri.zation .i.nitiator and 115.0 parts.b ss, of _nmet hyl i.sobu

ket one égléjg%ﬁbgn?r%&e%eE%Rl?ncg %?%f%o rggpiPS,Pﬁﬁant 15988t on.
sinulta I d _to.the-f . dr.opw se .qv.e ours ile

mai nt ai r%?l%;%t%ek% ?%?’e ﬁhg)rtgg%ojt)}ﬁge% Zgas 10‘31 J%U%&gt,&%%ré%rheg‘% ruosp%i 'seA
additio LI J%@% - : angd vent
was di s?yihlofcté)léiog'\kg% un étﬁﬁgld;iglt ﬁ%eg prr éogfs[}i?g&floea%%lt]egiscgi a poﬁ@ﬁte&?é)é &)
(P1-10) 4 1 - Coml ; Iﬁggy ai ned as
above, 53.gﬁ§§¥§{%%§ﬁ§i52ﬁoﬁé§$§%J%fhylIﬁ§{§%¥%%tg§iolvent, 0. 05
parts bynmespAfyreiEthaomhenali A% @ Ry Bl igal igneddh biteineand
0.04 parts by weight of tin octylate as a urethanation catal yst were
fed, stifoomg was started in an air stream and 39.7 parts by mass of
2-acryl oyl oxyet hyl isocyanate was added dropw se over 1 hour while
mai nt ai ni ng axkeppesabtr e hef phdCopAfitak rtike tdoapwns e iaddirt iior,1 udke
resulting mxture was stirred for 1 hour at 60C and heated and

sti rr edmodrechn lkourlse sati 8OC e igiduce aleacidioetildd sipeictiratnrs such
measur enent confirnmed di sappearance of absorption peaks attributable
t 0 i socyandea zgrioupgsobThe Ir esiiletri ,ng ,M->dieteh wash idiant @t t -net hyl
ethyl ketone as a solvent and filtered to renove insoluble matter in
t he sol disiosropAd té irasaul thore ,mitenygl 1 lot Hyihidetanes wolaltdun. qdrerai ni ng
20% by mass of a fluorine-containing UV-curable resin (10) having a
pol yner 249N g hsuF Aldls Sitvdi rdde ITh & 9 velc i are Wi lgHee tof L t e
radicalgg%ynerizable resin (10) was neasured by GPC (pol ystyrene

equi val LesYe <aert ivei ghtoRe iR TaRfser@rer dgel 4ol S &Y Migghtl vas
2,200, th i ght - aver nol ecul_ ar wei ght_ was 6,200, and the maxi nmum
ol ecul & WS aseLd0 1G00P e TFUGHhe Ehter 1 the

o g B AP S kil RS 3408 e 2 e

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



- 76 - [0138] (Synthetic Exanple 11) Into a glass flask equi pped
wWith a stirrer, a thernoneter, a cooling duct, and a dropper, 69.0
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 two dropping solutions, nanely, 137.8 parts by weight of a
nmononer sol ution containing 40.0 parts by mass of a fluorinated

al kyl -contai ning acryl ate represented3By-formula (Y-1) bel ow, 28.8
parts by nmass of 2-hydroxyethyl nethacrylate, and 69.0 parts by nass
of methyl isobutyl ketone as a solvent and 25.9 parts by mass of an

| ni tiat Qfrspalriiti-Qgh ,CONt @ -NfNth iAo BAS i%0:0Y) TR PF | - Y pprpxy - 2-

et hyl hexanoate as a radical polynerization initiator and 22.5 parts
by mass mefthyet-ylpdgebitioket R @sra w01 yeRdduded eopetibd Sepatat e
droppers, and sinultaneously added to the flask dropw se over 3 hours
whi | e maind @gAgURE R MY imfodicddey INaigkorats SieMd LIk 1He, and
dropw se addition, stirring was conducted for 10 hours at 105C and a
pol ymer rsalnstgeon ales: radat tai aretk yse apheseddl yriddB3 t {Cheimitlig t@rd |
CH2=CH C- 0- CH2CH2CBF17 - 77 - To the polynmer sol ution obtained
as aboveudh lapareszbyhemsse pf 4pphetidkygphenbenasea polopmhicdathieowne,
inhibitor and 0.05 parts by weight of tin octylate as a urethanation
cat al ystangerde Hagw canld- B'1-ee gt sl dghengls il 2ideicr yl oyl oxyet hyl

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

mai nt ai MiGkyd tenperature of 60C. After the dropwi se addition, the
resulting mxture was stirred for, 1 hour at 60C and heated and
stirred for T&eh&krSoROLIDEHE dtidic é idd@ttiodn PUeR sddtr fines not

nmeasur enent confirned di sappearance of. i.socyanate groups. The
ool t§ P ISR UM VB TG G tH Gt HTC (Lt y1 et orid A%

sol vent and, fil t.ergd to renove insol ubla?nmat er in the solution. As a
resul t, " IEOH) ITHSUBR Ok ePorfd <8t tFoh CoMEIHi HY 20959 HEs of a
fluorine- cont ainin -curahble.resin 1Jt) havi ng .a Qoloyﬁrreri. abl.e

me N .USE ZaT L initiator

group was obtaihed. - T é)rrrﬁfié"lglﬁlla%’ \ﬁeipgot S8 tHE F1“dori ne-"cont & i ng
UV- cur a jn (1) S y. GPC ( Y, e i val ent

nol ecul gérh%mge?géh%])l.%hoﬁucr%%?%%%%%onm%cu %r%/\%% g \%gg ?000, t he
wei ght - A0, r i ght v , i mum nol ecul ar
wei ght %a\ég 40, 6{0%} E{'FI'SthedafVfﬁt[}égf!rl %e]{ﬂ(,:%éntlear§&i0ndjfaige]| #%5%%@ cont ai ni ng
W-curablg7gsin (11) was 25% by mass and the UV-curable group

equi val ent was 452 g/eq. [0141] Each of the conpositions having
bl ends sfowntdin,gables 1 to 4 below (figures of the conpositions in
the tables are - 78 - in terns of parts by mass) was heated at 60C
for 3 hours apaidinsg0ld¢athdnenirsepalde dIN-C Whab ey -cimesid iress rof
Exanples 1 to 24 and Conparative Exanples 1 to 3. The contents of

fl uori nexaawpdsai thi org dAE cay abd Bl dvesi nThiebe toan( @) used ha tthabl esiniged n
terms of parts by mass as a 20% by mass sol ution obtained in

Synt het ith&xahplrest diegeribechaboviectEacht ofhé¢ her €osmpositveamnsi was

eval uated as below and the results are also indicated in the tables.
[0142] Examples of a sensitizer for the photopolymerization

initiator include trimethylamine, methyl dimethanolamine,
triethanolamine, p-dimethylaminocacetophenone, ethyl p-
dimethylaminobenzoate, iscamyl p-dimethylamincbenzcate, N,N-
dimethylbenzylamine, and 4,4'-bis(diethylamino) benzophenone.
An amine that does not cause addition reaction with the

photopolymerizable compound can be further used in



<Met hod for neasuring viscosity> The viscosity of each
UV-curabl e conposition at 25C was neasured with a B-type visconeter
(BMtype nodel produced by TOKYO KEIKI INC.). [0143] <Method for
measuring el astic nodul us> A UV-curabl e conposition was applied
to a glass plate so that the thickness of the cured coating fil mwas
to be 100 10 1,(m and then cured by using a netal halide |anmp
(equipped with a cold mrror, |anp output: 120 Wcn) in a nitrogen
at nrosphere at 500 mjJ/cnR. The el astic modul us of the cured coat i ng
filmwas neasured with an automatic dynam c viscoel astic neter

produced-dib ikfhd st 1 umeRtre rand | he drani el idald Groddius-teg alo 30C
was assuned to be the elastic nodul us. [0144] - 79 - (Conpatibility)

A bl end wonposid | @ dihat i @ hi evese wvf el rawsoapad s bi | ddpdSivRskeds by
A and a blend conmposition that underwent phase separation or clouding
is markeatidly 26d [tHA5v Sontkdlh OnsSt § of s pieparmmgoDpddical di scs for

si gnal eval uation> A pol ycar bonat e substrate having a di aneter
of 120 nim@&HNd a t hi ckness of 1.1 mm was prepared. Sputter-deposition
was conducted with a silver alloy target GBDO6 (a silver-bismuth

al | oy cont ai Airng neirioweri cascenpraiem tc aredm erdt )s ipricohu ged- thiye IKGBEICD the
RESEARCH | NSTI TUTE, INC., to forma film20 to 40 nmin thickness.

DAl CURE 1GLEARSED- 188 00 pr e dl hyo Ble- Cor pbr@x¢dse welse apprdeess oof he
resulting silver alloy reflecting filmon the substrate by using an
appl i cathifsh swEst@ PR ed AbySO@VG@tn TRrECIRIFE reANT 1B 1y aidtc t he
t hi ckness after cure would be 97 2 pm UV irradi ati on was conduct ed
with a XSHondieshts %(WSWSQO{W@Z) r‘{recf(ﬁif@éﬂyby ngsHIroIMa ic
under conditions that allow pre-curing to conplete in two shots

( char ge RA0T tdgkes 3% C‘i@ntaarfo‘g) |WC%Y? g ROCROHPT et &R P eft Shbt s
(charge voIt e. 3420 | the conpositions shown in
Tabl e 1 Sts ta%ﬁtr?%cﬁzft ol\QCFﬁég%]r% %Ju%]fc? Sby using an application
tester p[rtggﬂﬁed by Origin ELECTRI C CO., LTD., so that the thickness
after cure woul d be about 3 p. m Cure by UV irradiation was

conduct ed wi i ploict: fbl%s%on% qg%%e'foru%pzt%\éﬂloa soc,fs"da%fceotdr&&

USHI O | NC. , un conditions ow main-curing to co

ten shottsb( 9 ne%g %0146?353%? 5 A fesuld f?lfg@{rrpéecgﬁégléﬁ?

testing was eparatlon f artificial fingerprin
sol uti onR/—curable resin described above is suitable for use in the

outermost layer of an optical disc and is particularly
suitable for use in the outermost layer of 370 to 430 nm
blue laser optical discs.

[0079]

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

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



To 10 parts by mass of a diluent nethoxypropanol, 1 part by mass of
triolein was added, and 0.4 parts by mass of Kanto |l oam which is a
test dust 1, class 11 defined in JI'S 28901 was further added,
followed by stirring, to prepare an artificial fingerprint solution.
[0147] <Preparation of a master for transferring artificial
fingerprint pattern> About 1 ml of artificial fingerprint

sol uti on was sanpl ed under stirring-af8 applied to a pol ycarbonate
substrate (120 mMmin dianmeter and 1.2 nmin thickness) by spin
coating. This substrate was heated at 60C for 3 mnutes to renove
net hoxy it tsh ol aivha dmstel1 forsdd ansferd i, afd{fded@lin
fingerprint pattern. [0148] <Transfer of artificial fingerprint
patternx rangd sald efo ergh swrd acest 245 am | mh@inaweerv)is@foseltgo.i&
silicone rubber plug was evenly polished with an abrasive -

paper (G@ 10-Owgrgducedhiyn MaAHIN KENSH a &2 ,hdAig anthiusieteas &an
artificial fingerprint transfer material. The end surface of the
artifi cieddoudt ngerqprintunt rcarsfer fimatrerd ads wase pressedb ssgal aygdr tihe
master for 10 seconds at a load of 126 N to transfer the artificial
fi nger prapitliswutdroniscionpanetisn amtateétheorenthasurflace of the transfer
material. The artificial fingerprint solution conponents were
transferf@®®nto a disc surface, on which the Uv-curable resin
conposition was forned, at a position about 37 nmfromthe center of
the di sc in #headithe GoreeEildh By isr essidng t e hew@ SWweftada veir .t Hde
transfer material, on which the artificial fingerprint solution
conponerfti®Sterce nafhered, chtthe IBaFwied J6- Nt far 21% G eleoritiee £ ¢ oAby
<Artificial fingerprj ntqoﬁ‘?her ence test> Each disc sanple with

the arti‘fi & didHhddr pridit ‘Conpotents® 3 uhdtere &oF HHerdt oY wes 2
I dwth igital HX- 200 d d by KEYEN
CORPORNTICI & ol &% i RBiA o1 "CFe CAE B Rairrt FEAMION oF £i600.

The dropl et size was determ ned by nmeasuring the dianeter. of ten

| ar ge drccl)lﬁiee sleielrrln an ilrlfllatgcehlasn(:f:aan er’agslcnrgattcﬂg”}%sﬁ S I?%sogvivhea
dropl et sj : | CrQreters r y A and those with
a dropl ec'ﬁhze?dzceglo]%rslcggnmbcrorfae lesr%([)créO(rifﬁsoirSl asﬁjﬁaéﬁ%dpby X. [0150] - 82
- <Measur, nt of error rate of optical disc> Each sanpl e disc
onto which the artificial fingerprint solution was adhered was

anal yzed wi t hhBDUMASTERLRELOAUGEH BV 1R FeheepNdust HidleCoocdddng t O
measure Randam SER at 36 to 38 mm

to the present invention preferably contains a trifunctional

or higher functional (meth)acrylate when used in a hard coat
layer. Incorporation of bisphenol-type epoxy acrylate
and/or urethane acrylate is 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



The error rate rati o of Randam SER (after adherence of artificial
fingerprint/before adherence of artificial fingerprint) was

cal cul at ed. Sanples with an error rate rati o of Randam SER of
50 or less are marked by A and those with 50 or less are marked by X
[0151] <Wping test> After neasuring SER, a stack of eight

sheets of facial tissue (produced by N PPON PAPER CRECI A Co., Ltd.)
was i nterposed between a |larger end-séZface (36 nmin dianmeter) of a
No. 12 rubber plug and the sanple disc on which the artificial
fingerprint solution was adhered at 25 N and gradually noved to w pe

of f thejartd figl aly flger A tst prefdiabW P NG L Wasndepeated S
times and each sanple disc was anal'yzed wi th BD- MASTER produced by

Pul set eeddidustdtdl) £edry1dddd.and @ MMBasddes Randan) SRR ats 3640 38 the
The Randam SER ratio (after w ping/before adherence of artificial

fi nger pruvitguwas & aledilrat@anp Saingl s, Wiihna epaixiyo (afe th) a@rylless arse
mar ked by A and those with a ratio - 83 - of 10 or nore are marked
by X [Qkb}|ainedB4irr fhliablmande BXhidibha2e sSkxan 4. it &Exto 7
Acryl ate ol i gomer V-5530 PH 6019 EB-1290 Acryl ate nononmer TMPTA NPGDA
DPGDA Phditeo ped synteriirgatduordd gacaduect nitthatwirsk84sity during
application can be adequately controlled, and skew can be
effectively reduced. When urethane acrylate is contained in
this range, flexibility can be imparted to the cured film
and skew can be effectively reduced. The trifunctional
(meth)acrylate content is preferably 2 to 80% by mass and
more preferably 30 to 70% by mass. The monofunctional
and/or difunctional (meth)acrylate content is preferably 5
to 50% by mass and more preferably 10 to 40% by mass. The
ratio of the mono- to tri-functional (meth)acrylates needs
to be 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



| rgacure 907 F-containing curable(l1l) (Syn. resinkEx. 1) Viscosity
(25C) [mPa.s] 7 59 25 9 2.5 55 7 59 25 9 2.5 57 9.5 51.5
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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



32 9 2.5 58 759 259 2.558 7 59 259 2.560 7 59 25
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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



9 1.5 56 7 59 25 9 5 53 Elastic modul us (25C) [MPa] 2500 2600 3000
2600 2700 2600 2400 Conpatibility A
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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]



A AAAAAAtificialDroplet size fingerprintillm 9.7 9.2 9.5 9.1
9.6 9.9 8.8 adherence test Evaluation A A
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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.



A A A A A Randam SER Before 4.8 x 2.8 x 2.6 x 4.7 x 4.7 x 3.0 x 2.5 x
adherence 10-5 10-5 10-5
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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



10-5 10-5 10-5 10-5 After 5.7x 3.5x 4.6 x Six 6.6x 8.9x 2.6x
adherence 10-4 10-4 10-4 10-4

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



10-4 10-4 10-4 Ratio between before and after adherence 12 13 18 12
14 30 10 Evaluation before and after adherence A A
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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,
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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
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shown in Fig. 1. In the drawings, corrugated portions
schematically represent recording tracks (grooves). The
light-transmitting layer 3 is a layer constituted by a
laminate containing a cured product of the UV-curable
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]




[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]

5.9x 4.1 x 1.1 x10-3 2, 2x | nmeasur abl e
bet ween before and after adherence 14 16 20 23 82

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
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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

10-4 104 10-4 10-3 Ratio

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 Ex.10 Ex.11 Ex.12 Ex. 13 Ex 14
Acrylate oligomer V-5530 7 7 7 7 7 7 7
Acrylate monomer  TMPTA 99 59 59 99 59 59 59
DPGDA 25 25 25 25 25 25 25

Photopolymerization Irgacure 9 9 9 9 9 9 9
initiator 184
F-containing (1) (Syn. Ex.** 1) 10
curable (2) (Syn. Ex. 2) 2.5
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) 25
Viscosity (25°C) [mPa-s] 50 55 55 55 55 55 55
Elastic modulus (25°C) [MPa] 2400 2500 2500 2500 2600 2500 2400
Compatibility A A A A A A A
Artificial Droplet size [um] 8.7 11 10.2 9.4 9.5 9.9 9.3
fingerprint  Evaluation A A A A A A A
adherence
test
Randam Before adherence 31x 28x 24x 30x 26x 32x 42x
SER 105 105 105 105 105 105 105
After adherence 22x 47x 68x 50x 64x 42x 7T0x
104 104 104 10-4 10-4 10-4 104
Ratio between 7 17 28 17 25 13 17
before and after
adherence
Evaluation before A A A A A A A
and after
adherence
Wipe-off ~ After 5 times of 48x 84x T72x 99x 65x 59x  64x
test wiping 105 10-5 105 105 105 105 105
Ratio relative to 1.6 3.1 3.0 3.3 2.5 1.8 15
initial value
Wipe-off property A A A A A A A
evaluation

Ex.*: Example
Syn. Ex.**: Synthetic Example

[0154]




10-4 Ratio relative to initial value 1.8 1.8 3.3 11.7 5.7 Wpe-off
property evaluation AAAXAX .*. Exanple C. Ex.**: Conparative

Exanpl e
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[Table 3]
Ex*15 Ex.16 Ex. 17 Ex.18 Ex.19 Ex.20 Ex. 21

Acrylate oligomer V-5530 7 7 7 7 7 20 7
Acrylate monomer  TMPTA 59 59 59 40 29

EO- 59 30

TMPTA

EO-PETA 59

NPGDA 32

DPGDA 25 25 25 25 31 25
Photopolymerization Irgacure 9 9 9 9 9 9
initiator 184

Irgacure 9

907
F-containing (1) (Syn. Ex.** 1) 2.5 2.5 25 25
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 68 130 46
Elastic modulus (25°C) [MPa] 2600 2500 2500 2000 1800 2400 2400
Compatibility A A A A A A A
Artificial Droplet size [um] 9.7 9.9 10.4 9.6 9.9 9.7 9.7
fingerprint  Evaluation A A A A A A A
adherence
test
Randam Before adherence 3.7 41x  51x 31x 37x 50x 34x
SER 105 105 105 105 105 105 105

After adherence 6.3 x 79x 68x 62x 5b6x 72x T4x
104 104 104 104 104 104 104

Ratio between 17 19 13 20 15 14 22
before and after
adherence
Evaluation before A A A A A A A
and after
adherence
Wipe-off After 5 times of 13x  21x 96x 75x 82x 10x 87x
test wiping 10-4 104 105 105 105 104 10-5
Ratio relative to 3.5 52 1.9 24 2.2 2.0 2.6
initial value
Wipe-off property A A A A A A A
evaluation

Ex.*: Example
Syn. Ex.**: Synthetic Example

[0155]




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

hexaf unctional aliphatic urethane acryhate produced by DAl CEL- CYTEC
COVPANY LTD. TMPTA: trinethyl ol propane triacrylate EOC TMPTA:

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

EO PETA: et hyl ene oxide(4 nol)-nodified pentaerythritol tetraacrylate
PETA: peli# gthritol tetraacryl ate NPGDA: neopentyl glycol

di acryl at e DPGDA: di propyl ene glExéal dbaeByl@ted CEx*rg&dix2 18dEx 3

1- hydro digemst p 30ket one :Fr oducéd by G ba Japan 7 7
| r gacur 2 MENaRer hyIT PT rret hy3Q hi opBény1) - 2- 9 59 59
nor phol i nopropan-1-on E A Tegor a%I 2200N reBtive pol ysil oxane
produced by Evoni k De%E%D% Japan %8 157] 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 95 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 10
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




In Exanples 1 to 17, the UV-curable conposition had good
conpatibility and the droplet size of the artificial fingerprint
solution was satisfactorily small, i.e., 15 mcroneters or |ess.
Sufficient and satisfactory signal - 89 - characteristics were
obtained at this |evel even when read/wite operation was conducted
after adhering fingerprints to a |ighggtransmtting [ayer conposed of
this conposition in a recording blu-ray disc such as BD-R and BD RE.
In Conparative Exanple 1, the w pe-off property was poor. In
Conparative Exanple 2, the droplet size of the artificial

fi nger praidedids a5 Jlargjed s ABPUR @bretleksplengpri. epoxy Fesin,
Conpar ati ve Exanpl e 3, adherence of artificial fingerprints was poor
and t he BAGSBIGHSF PF dPEr tGPHRE & S9! poor. Reference Signs List [0158]
1 substrate ight-reflecting | ayer a%h_t-transrritti ng |l ayer 4

2 1 3 1i
hard coat | ay& °81PighCifencdendg Pdy @ ichidrdding @écrylate

light-transmitt] | ayer, -_90 - CLAIMS [Claim1] A UV-curabl e
conposi UfccﬁAg%ficéémcﬁ tA4P3hd for use in an outernost |ayer of an

"Rl udi ng. . BOTCRGr T FUGPGAIEIERE o OB Al #aHd 8 SR At e
group. [QAHMA vy DATCEL-CYTEC COMPANY LTD.

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




The UV-curabl e conposition for optical discs according to Claiml1,
wherein the fluorine-containing UV-curable 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 pol y(perfluoroal kyl ene ether) chain and
radi cal pol ymeri zabl e unsaturated grou at both ends and a

radi cal pol yneri zabl e unsaturated nononer (d2) having a reactive
functional group (Rl) as essential nononer conponents, to react with
a conpound (d3) having a functional group (R2) having reactivity with
t he functhasimatygridip qRIezhdPRtaAredralbl E1i® olgve] Geemn @pen The
UV-curabl e conposition for optical discs according to Caim1,

wher ei n B8R /M 1idie RGP i@t @ 3Eseh adhering
fluorine-containing U/-curaple resin optained by allow ng a pole/rrfé

(22) of EVEHRANOIGE | LBl e GrRRt Nt el bt CoEy Save hg
ti f tional . - 91 - t { t with
(G5} haA s Ty (Tt RS e i Hiord Eehes Hehatys g Bt it AP~

ends, f tional groups (R2) reactive to the reactive functional
group ( “and with a conpound (d3) having a functional group (R2)
reactive to e functional graou ) and a .UV-c ble graup. [Caim
4] ThetIB\/-Cé)ﬁ g‘gﬁglé’gn%é‘& |l(($r|?]1f’o%hoept“fl€aﬁ O |f: s ccrgcri}éi"qngS to
any one Yo .0 airs o, r%’ti%e'ﬁ?a% .1 ot 0 3% %ogg%sc %fizteh%f th

f1 uori né-cont ai ni ng “EUrabl e resin i< contarn relative to the
total anpunte;of; - np.oL i ] : = curabl e
conposition %lgl%pﬁécﬁg%%&@%ccor (r;%jsngi%)@%r%éoln% %]fcjgrg%tn%sysl (%J% 4,
wher ei n fye optical disc is an optical disc that includes a substrate
and at least a light-reflecting layer and a light-transmtting | ayer
formed in that oodRhramitke FuRgalE, R @i &Leattil@yeraias an
outernost |layer, and information is read fromor recorded onto the
opti cal firseemtihtes bldie daserahearhd hf oo thephasel-epatad ayeso

[ Cl ai m 6] The UV-curabl e conposition for optical discs according
to any gmewwf Clains 1 to 5 wherein 30 to 70% by nass of a
trifunctional (neth)acrylate nononmer is contained relative to the
total ammuirdregfcea IMrcurlaldte conpound. - 92 - [Claim7] An
optical disc conprising a substrate and a light-reflecting |ayer, an
i nformati®@rb&lecording layer, and a light-transnitting |ayer that are
stacked on the substrate in that order, and a hard coat |ayer as an
out er nost | ayesibgfi@edien i nformation is read fromor recorded onto
the optical disc with a _blue | aser beamincident fromthe hard coat

| ayer side, &ndlOhé H&fdecsdind dypeicti s formed of a cured product of

t he UV-curabl e conposition for optical discs according to any one of
Clains 1 to é_llght—transmlttlng layer

4 hard coat layer
5 light-reflecting layer

6 intermediate light-transmitting layer




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.




