1 DESCRI PTI ON OPTI CAL DI SK TECHNI CAL FI ELD The present invention relates to
an optical disk conprising a reflective |ayer nade of silver or an allay
containing silver as a main conponent. BACKGROUND ART Typi cal exanples of a
| am nat ed optical disk include DVD (digital versatile disk or digital video
disk). This DVD is produced by a nethod of at |east |am nating two
substrates for optical disk, the substrate being obtained by form ng an
i nformation recording | ayer on one substrate for optical disk. A lamnating
agent used in case of lamnation is generally an adhesive conprising an
ultraviol et curable conposition. Thgddk@rTei on recording layer is a
| am nate conprising a substrate for optical disk nmade of a synthetic resin
such as pol ycarbonate; a | ayer co b $¢ tigegul arities referred to as
pits, a phase-change material, angFgﬁgﬁg %%%Rthe | i ke, fornmed on the
substrate, and a sem - reflective or conplete reflective |ayer for
reflecting |laser beans for information reading, forned thereon. The sem -
reflective |ayer and the conpl et i |Layer are:layers which are
formed on the top of the infornaﬁﬁgﬁ&bg®@téﬁﬁﬁirayer and are generally
conposed of a thin filmof g netal, or metal alloy. In reproduci ng-only
type DVD havi ng TRes PFESETTe {1 SNiOCh T ‘t§§b§9réFe§PF6Fa§pﬁ¥§§ di sk are
| am nated, various optical disks exist. For exanple, an optical disk
referred ceBpadsipgpalgefleghiseudayesy Madep &t #dL%eE $¢ Pharddmst e
substrates for optical disk wherein irregularities corresponding to
r ecor di ngcpntaimimnigons ilatear rasd & Madd Isiompongnd .provi ded on one surface of a
substrate, and then an alum numlayer is forned as a |ayer for reflecting
| aser beans for information reading thereon, and |l am nating them using the
al um num | ayer as an adhesive surface. "DVD-'5" is produced by |am nating
t he above pol ycarbonate substrat cBACKGRQUNDURRTIg "DVD- 10" with a
conventional transparent polycarbonate substrate with no infornmation
recordi ng | ayer Tybdeatd eikampd@s ofD¥D1Aminatpdodpeddaly dizk nalcingea
substrate, which i1s obtained by form ng an al um num

DVD (digital versatile disk or digital video disk). Thkis DVD

is produced by a method of at least laminating two substrates
for optical disk, the substraté being obtained by forming an
information recording layer oﬁ‘one'substrate for optical disk.
A laminating agent used in case of lamination is generilly an
adhesive comprising an ultravioclet curable composition.

The information recording layer is a laminate
comprising a substrate for optical disk made of a synthetic
resin such as polycarbonate; a layer comprising
irregularities referred to as pits, a phase-change material,
a pigment and the like, formed on the substrate, and a semi-
reflective or complete reflective layer for reflecting laser
beams for information reading; formed thereon. The semi-
reflective layer and the complete reflective layer are:layers

which are formed on the top of the information recording



reflective layer on pits provided on one surface of a substrate, with a
substrate, which is obtained by formng a sem-reflective |ayer made of
gold or an alloy containing gold as a main conponent, silver or an alloy
containing silver as a main conponent, or a silicon conpound on pits
provi ded on one surface of ‘a substrate, using the reflective layers as an

adhesive surface. Furthernore, "DVD 18" .:.s produced by |am nating two
substrates each conprising :wo 3 i nfornekion recording |layers forned on one
surface. "DVD-9", which has a |large recording capacity and is capabl e of

readi ng ipfornmation of two laxers from on rface, | currentl

prevail i ng2¥g&E e 3R L sc@quseeﬁE@%ia\/g:ﬂl%éﬁtl& ‘%(/Ii 555(5}?,11 e

i ke, gold or a_silicon conpound is mainly used. However, gold is very
expensi ve2aR&Y ‘ore di sadvantageous in view of cost and the silicon
conpound has a drawback that a filmformation is very difficult. Thereforef
a study on replacendeProopusiingsondy &yPs IV dd¥iAiohigngtFuckeESadna mai n
conponent has intensively been made because it is cheap as conpared with
gol d and whfichmtiwo fsabadaratistsh fsas optdomedy @isk [faree lamdaw tedor oBITEPushat
durability ot DVD-9 conprising silver or an alloy containing silver as a
riain cooptieal adskssexistef| fotri ezaimple; dnasptiabklyddeker@feraeds, when
a conventional ultraviolet curable adhesive whiciiis wused in the production

of DVD-9 eenats SiDWP-ddd i preailidecbiby gugpaitihgatwe paliydarboreiteve | ayer
is used. Specifically, when DVD-9p which uses a silver or an alloy

cont ai ni ngubsitiretles Fora JPHItA0HIFE Mhdreih S@Heqgifadrdddiiese | ayer and uses
a conventional adhesive, is exposed in a high-tenperatur-a and

hi gh- hunmi dityed WYy &d Yedddny LN rrielidn Hedldr@ed t&f ast RAtaurface of
silver or an alloy containing silver a& a main conponent is caused by an

adverse | giteu ided M G INGERY AN d NWRATALE]) D Yhf gy rors of
readi ng signal's. and 4 poor appearance occur, and thus durability of DVD 9

drasti cal E%hx%‘i Rl A 1 sl FoYHeP dd'% QD1 I dt 1 gNh@lieenper at ure

and high- Ity atnosphere, ftfor exanple, there is proposed a technique

in which ga.uld A Qo SRARE COMGY Wik eRoN! A 1%nRReM N itsREY!

(et h)acrylates |s.useé’as an T
using the aluminum layer as an adhesive surface. “DVD~5” is
produced by laminating the above polycarbonate substrate for
producing “DVD-10” with a conventional transparent
polycarbonate substrate with no information recording layer
formed thereon. “DVD-9” is produced by laminating a
substrate, which is obtained by forming an aluminum
reflective layer on pits provided on one surface of a
substrate, with a substrate, which is obtained by forming a
semi-reflective layer made of gold or an alloy containdng
gold as a main component, silver or an alloy containiny
silver as a main component, or a silicon compound on pits
provided on' one surface of a substréte, using the reflactive

layers as an adhesive surface. Furthermore, “DVD-18” .s

produced by laminating two substrates each comprising :wo



adhesive of DVD-9 (see, for exanple, clainms and exanples of Japanese

Unexam ned Patent Publication (Kokai) No.2002-212514, hereinafter referred
to as Patent Docunent 1). In Patent Docunent 1, there is described that,
even in case of MM9 in which silver or an alloy containing silver as a
main conponent is used as a sem -reflective layer, after conducting a test
in a high-tenperature and high-humdity _at nosphere at 80C and 85%=H for 500
hours, neither discoloration of the sem-reflective | ayer nor formation of
pi nhol es occur and the sane durability as that of DVD-19 in which gold is

used as t em-reflectiv r b bt ai.ne pr Ng.N an
opti cal dir%foc%?ﬁ)?los’+ nzge%oxﬁ%irgqela},)é?f%c ?Vg&{l %rgr&ﬁjﬁﬂﬂag% ﬁ@ngofr osi on
of the metal, reflective |ayer due to an ulfraviolet curahle copposition
used as aﬁﬁ'ﬁcﬁ{bg?%.aﬁoa%%‘? v%e?%ﬁd?%b‘?%‘?ﬁc’fw ée&%r?p? C3PWreF T s reported a
techni que in which an adhesi ve _conposition containing a cationic

pol yner i z @A R pREREMEL 1o A S &ﬁ@%lﬁh@? iORR i 53584 atBr, and
hydroxycarboxylic 5 acid as an alum numcorrosion inhibitor is coated onto
a thin fiunzaRhlvaPEeaihing deposited film (see, for exanple, clains,
colum 6 and colum 25 of Japanese Unexam ned 'Patent Publication (Kokai)
No. 2002- 146331 Asherhs meterialefad raedsemi - eaf Fegttine Dayerem DVOEkaml es of
t he hydroxycarboxytic acid include citric acid, isocitric acid, tartaric
aciid, nedhec lackel, deldieragi gilPecort byhpachdciacmainbyduszgpyrifavweavenci d,
di et hyl ol but anoi ¢ aci d, di nethyl ol propionic acid, a- hydroxyisobutyric

acid, a, agblhay |y dtgernsive dfdileltiterefore didydirantyadedaphirnoi c
aci d, p-hydroxybenzoic acid, 5- hydroxyisophthalic acid,

p- hydr oxy phiery | e edd st agndl, tie SWOF €Y PESHRYS PO M £ dedwiba @it tfezd M ¢ aci d,
chel idandc -acid and gallic acid. In the opti-cal disk conprising a netal

refl ectiver i3y formAthSsi 0 4&ry ey L AL1 ¢ oF Tpeiie¥@ edy @ shudyh@rul travi ol et

curabl e conposition used as the adhesive 1s also an ingortant™ problem For

exanpl e, l%éeiné}{i?%gf%ilgmé;ewié}ﬁeaiféfté%afﬂr?g CORAS td o, *}@a‘é{rgg

excel | ent adhesion to anor phous silicone resin substrate an

metal refl&midotfont WA UGN v bedl 'Hfde SRR A WU RHRAS 4d1e 1ke

(see,
compared with gold and a2 film is formed with ease.

However, there arose a problem that durability of DVD-9
comprising silver or an alloy containing silver as a mmin
component as a semi-reflective layer drastically deteriorates,
when a conventional ultraviolet curable adhesive which: is
used in the production of DVD-9 comprising gold or a silicon
compound as a semi-reflective layer is used. Specifically,
when DVD-9, which uses a silver or an alloy containing. silver
as a main component in a semi-reflective layer and uses a
conventionaltadhesive, is exposed in a high-temperatur= and
high-humidity atmosphere for a‘lbng time, deterioration of
the surface of silver or an alloy containing silver as: a main
component is caused by an adverse influence of the adhsive

and an increase in number of errors of reading signals. and



for exanple, clains, colum 28, colum 29 and colum 34 of Japanese

Unexam ned Patent Publication (Kokai) No. 2002- 285042, hereinafter referred
to as Patent Docunent 3). In this technique, a technique relating to an
ultraviolet curable conposition for optical disk, containing 6

di cycl opent adi ene di acryl ate, a thixanthone-based conpound and
(meth)acryl ate having a phosphoric acid is proposed. There is also

descri bed that polynerization i nhi bi torsfsuch as hydr oqui none nononet hyl
ether, t-butyl catechol, p- benzoquinone, 2,5-t-butyl-hydroquinone and

phenothla b n i gL f 1 to 5% by
; pass §%§§5 gﬁ%%a?o# %%%ﬂ%tsgﬂgu€% ¥L¢ F%%?% é? %Erg eg conposi tion

for optlca dISk ¥ Qere i s described a technique regarding a
rapid curi W oﬂ%ﬁ?r OPateSrylic adhesive which is excellent in

adhesion in mhlch an adhesi ve conposition whjch ains an acl lic
conpound sel ect e'EPf?%ﬁY? neh) 2PV i RE RIS o) %s}t’%&é “teRPeLItuE and

per oxyest er - based p nmerization initiator, a gallic acid derivative and
ot her  addi®3ghsh F@ld%éﬁda%§°§PhF¥§t EorpereAPlecl HREER 3cRIOPRPed @yl e,
--laims, page 6, upper right colum, line 5 to the same page, lower |eft

col um, I|¢ﬁ¢h31QQﬁdl@xuh§¢bsaofulhp@“h@béth@&éﬂblﬁeGONF9§bh%°¢MbI|cat|on
(Kokal) No. 3-134081, hereinafter referred to as Patent Docunent 4). There
is also prwmmin@tphenylbhueethplc(metla) acrylatespbscusedodsitann squeezed
out of the bonding portion upon bonding, a photopolynerization initiator

is added tadlwes idéesi vVBVDoBDOset | ofionnexampl s(uebatrs oand exlireslee o5 cured
by irradiating with ultraviolet light. ‘As descri bed above, in the technical

field of alapamesécohesamkned P&OYRTERESL] BatisnbiKokyiwhes. 26pBseIR31M4 A
hi gh-tenperature and high-hunidity atnosphere for a Icing period, corrosion

‘resistancenéfetnsetél r&féeeédVveo! ayeratentBsc@nes® B) et Fafdactive
| ayer of an ultraviolet curable conposition or the |ike have hitherto been

studied. JheuREREeD] tRYLO! PES08MLiHEE ePRh Vel ¥véh Uth ega D04t tPE-9 in
devel opnent of an optlcal di sk conprising a reflective | ayer made of silver

Omone) ool L ELILD 1 LS 855 b0 EROREDLes o0, 2laguei Ll of Hheve
probl em exi§hSond A 2041 1408 59 £h§exﬁ{’9¥§f£’é8@i€é‘"§1a§@ﬁ after
conducting a test in a high-temperature and high~humidity
atmosphere at 80°C and 85%RH for 500 hours, neither
discoloration of the semi-reflective layer nor formation of
Pinholes occur and the same durability as that of DVD-9 in
which gold is used as the semi-reflectivéllayer can be
obtained.

Anothér:problem in an opﬁical disk comprising a metal
reflective layer sﬁch as DVD-9 is corrosion of the metal
reflective layer due to an ultraviolet curable composition
used as an adhesive. To solve the problem, for exampl:,
there is reported a technique in which an adhesive

composition containing a cationic polymerizable compound, a

photocationic polymerization initiator, and hydroxycarboxylic



problemis a problemin which, when an optical film conprising a reflective
| ayer nade of silver or an allay containing silver as a nmain conponent is
exposed to room light such as fluorescent lanp, this reflective |ayer is

bl ackened thereby to cause a decrease in reflectance and an increase in P
error (parity of inner-code .error), and thus it beconmes inpossible to read
information in the worst case. It is Vel'y i nportant to solve this problem
so as to inprove practical characteristics of an optical disk conprising a
reflective | ayer made of silver or an alloy containing: silver as a main

conponent :asii@% A DRI up e d o L &P ST h I B M :cfb" dSatdéd i 4f tMin

optical di conprising a reflective layer made of 'silver or an alloy
contai nin ilv S ' el lye) . V4 | 1 ' esi st ance,
whi ch doegﬁ;‘é sg‘g%}gea%l E[aEcL}Z"(e]‘lnl ng cg&%g%t%f#igg? i Cge%cf’ay%g aén’t ]ééo’ causes
neither an jncrease jn _read err Pl,error) of si | s, nor lecregse in
ref | ect ance- V& M%%p%sﬁt%&%%?g?ﬁ s%&%%%gqf’i%?‘%’s’b%%?ﬁﬁctae@} ~
DI SCLOSURE THE | NVENTI ON To_sol ve the problenms to be solved in e
present i Gafnton hEYfakle MO | rR/%Qﬁ‘o]r%é) e%?t{ﬁi’r %Lﬁegﬁiﬁ%‘}a{% di sks
using an ultraviol et curabl e conposition described in exanples of the above
prior artsy Ratent Rechrsat 12k o - Bagamlespadufeft MyPasiepEPoXYh ithe above
prior arts, there is not any de§cri£ééon about |ight resistance of an
optical diagdd ciompkude reitersemcids | e¢iterigagidmdartasic \agixbr an al | oy
containing silver as a nmain conponent, and also there is neither any
descripti emelkbowrcid spbattiic adidavdviethylkadfiic awithodiydmryRymdwissed in
the optical disk conprising a sem - reflective |ayer made of silver or an
al | oy contaid ngdimetteyloduttamei o acigondinst ko lpnoptisstid Eaiah about
specific - additive to be used in the ultraviolet curable conposition.
Ther e was malféxyisbutpy it eseidata ydrediphen gl yoxsl ¢ eaneid, tnesdelfiopt i cal
di sks produced by using the above prior arts are actually tested severe
di scol or atdsind Of 6chybf d:ey 2 -Meaph y®l ¢ neslid Ofp-tHy s x yiierddo Bt | ayixborg-ai ni ng
silver as a main conponent occurs and reflectance decreases and also P
error I nayrHsSsyidophthalic acid, p-hydroxyphenylacetic acid, p-

hydroxyphenylpropionic acid, citrazinic acid, chelidamdc acid

and gallic acid.

In the optical disk comprising a metal reflective layer,

adhesion to the metal reflective layer of the ultravioclet

curable composition uséd as the adhesive is also an important

problem; For example, there is proposed a technique relating

to a composition having excellent adhesion to both an

amorphous silicone resin substrate and a metal reflective

layer made of gold, silver, copper, aluminum or the like (see,

for example, claims, column 28, column 29 and column 33 of

Japanese Unexamined Patent Publication (Kokai) No. 2002~

285042, hereinafter referred to as Patent Document 3). 1In

this technique, a technique relating to an ultraviolet

curable composition for optical disk, containing



9 In Patent Docunent 4, bonding regarding an optical disk is not disclosed.
Al so Patent Docunent 4 does not suggest noticeable nethods with respect to
a nmethod for inproving 1light resistance of an optical disk conprising a
reflective |ayer nmade of silver or an alloy containing silver as a main
conponent. The present inventors have considered at first that a bl ackening
phenonmenon of a reflective |ayer nmade ofzsilver or an alloy containing
silver as a main conponent occurred after exposing to roomlight such as
fluorescent lanmp is caused by surface oxidation of the reflective |ayer.
They have qidwdicfbniPiéine adi 2 0PNEAS, td Oth f 0dn 884Xk Sed aSdnpdiEMEr to be
formed on the reflective layer, an ultraviolet curable conposition

contai ni ng, Ldﬁr‘eﬂaéﬁr%fé@ v g '] Gfdthor 1814 dd 4 AGbpdddd ¢ aci d.

| actic aci oxXypyruvic acid, t hyl ol propi oni ¢ aci d,

a- hydr oxyi 1 Vil ' del | idiq.6- - 2-nan: ' '

p- hydr oxy%%i%t clga%lcaig,cd %—e%%ﬁ%g/ic%%p t a*ﬁé%%%wop%h%%%%sﬁa%et iC
acid and gallic acid added theregin a_rest f tudying, it has
been foun@% chrt‘:f%‘lébc’d?/ee %?%%?%%@ané%ée%’o&?&itoﬁ yé%)e/e%mg'y em cont ai ni ng
gallic acid, anong the ove co unds, The, present  inventaqrs have further
Studi ed abtRRZo I RS TREY LT R iR A RS a5 ST
gallic acid, for_exanple, nonohydroxy conpounds such as phenol, cresol and
mesitol, ASHWRRESATEAHAMRPRL G N R RARSY U TR - D4R dt o8y SHUi none,
2,5-t-but§%%?ydroquinone, catechol, t-butyl catechol, resorcinol and

or ci nol , eqd qrhydieSe erhpaknt s h e gt erpyioiet sirakimd that a

conpound of a specific structure having at |east two phenolic hydroxyl
groups exslampasidisunefar fertical tddskof gallic acid, and thus the present
invention has been conpleted. The optical disk of the present invention
conprises a fi By thébnawt dsherd iistdesftidmd e feghyidque redixstiniang | aser
beans for information reading forned on the first substrate, and a resin
| ayer nmaderagflidh @urigdy fiworodmponent ttype cdetykic adlesionpodiiclonis or ned on
the first reflective layer, wherein the first reflective layer is a
refl ecti vedagldremtaden adhesioerirorwlaiclal droyadiosd ave i cumese s Melomawta alni n
conponent ,

contains an acrylic compound selected from (meth)acrylic acid

and esters thereof, a peroxyester-based polymerization

initiator, a gallic acid derivative and other additives 1is

used as a fiist component solution (see, for example, ctlaims,

page 6, upper right column, line 5 to the same page, lower

left column, line 17, and examples of Japanese Unexamined

Patent Publication (Kokai) No. 3-134081, hereinafter rezferred

to as Patent Document 4). There is aiso proposed that, in

order to cure a first component solution squeezed out °f the

bonding portion upon bonding, a photopolymerization initiator

is added to an adhesive composition and the squeezed-oat

adhesive is cured by irradiating with ultraviolet ligh:.

As described above, in the technical field of an.

optical disk, improvements in durability when exposed .in a



and the ultraviolet curable conposition contains: (a) a radical

pol yneri zabl e conpound, (b) a conpound represented by the formula (1): OH
(1) wherein Rl, R2, R3, R and R5 each independently represents (i) a
hydrogen atom (ii.) a halogen atom (iii) a hydroxyl group, (iv) an al koxyl
group having 1 to 8 carbon atons, (v) a carboxyl group, (vi) a group
represented by the fornmula 11 (2) O (2) _ ORe (wherein R6 represents an al kyl
group having 1 to 20 carbon atons which may be substituted with a hal ogen
atom or. an al kenyl group having 1 to 20 carbon atons which may be.

substituted w th a hal.ogen _atom., .or (wvij,). . .an. alk r | kenyl _aroup havi ng
1to 24 cﬁFEg%¥ﬁﬂﬁﬁ§%ﬁﬁﬁEhENEC?§é05h§9“6§#36f§3m6¥®ﬁ%F gﬁraﬁk§§§%%rbonyl
group, an acyl oxyl group or an al koxyl group.as a bsti,tuent, and at | east
one o : RESTROY, @STIRFLaR TRS LSRR Ao R Mo AR L 1ERT 8 12WE3di cal

phot opol yneri zation initiatqQr According to the present invention, an optical
di sk can 2BBegReS t&d amedt ldsed Iest iRy deveradleAinylbrayicdatect i ve | ayer
made of silver or an alloy containing silver as a main conponent and al so
causes noChFebdsscampasddd oy oar the Tiker have bdthieghsl eghd sitakld edhange in
refl ectance even when exposed to roomlight such as fluorescent |anp.

Ther eor e, Thiet presends iewentior sud@veas ny emstiionelyl ssludd esemborsf thet i ve | ayer
or areflective layer which fornms an information recording |ayer, silver or

an all oy dewnediopmentsidfivain aptd cainidi sdorpoperiisingnd alefd.eict ilvec dayer
possible to supply an optical disk such as "DVD-9" as a high-reliable

optical dphalle If @il1oM1C@T anl21BEYT Jdnth indRgCARRYVENGa@URE Halinl NVENTI ON The
ultravi ol et curable conposition use in an optical disk conprising a

reflectivech@vdernBdard 23ido/ ¥t udlied tHes®) con¥dinidndd 1§ kneimas a nmain

conponent according to the
problems. As a result, they have found that additiona.
problem exists, in addition to the above problems. The
problehhisva problem iﬁ which, when an optical film
comprising'a-reflective layer ﬁade of silver or an allnoy
containing silver as a main component is exposed to room
light such as fluorescent lamp, this reflective layer is
blackened thereby to cause a decrease in reflectance and an
increase in PI error (parity of inner-code error), and thus
it becomes impossible to read information in the worst case.
It is very important to solve this problem so as to improve
practical characteristics of an optical disk comprising a
reflective layer made of silver or an alloy containing silver
as a main component.

-Thus, an object of the present invention is to provide

an optical disk compriéing'a reflective layer made of silver

or an alloy containing silver as a main component, having

excellent light resistance, which does not cause black=ning



present invention contains a conpound represented by the forrmula (1). The
reflective layer as used herein refers to a conplete reflective |ayer which
does not substantially transmt |aser beans for information reading or a
sem - reflective layer. The filnms are used for reflecting | aser beans used
for information reading. The (neth) acrylic acid refers to acrylic acid or
nmet hacrylic acid, and the sanme may be id for derivatives of acrylic acid
or nethacrylic-acid. The conpound' represented by the formula (1) includes
conmpounds each having a different structure, and is preferably gallic acid

orgal |1 ¢ 3010 RFIRICHIGRY IRGRLAARY 21t el A irdrenid wher el n

R represents a hydrogen atom al kyl group having 1 to 20 carbon atons

whi ch may tit j a I or | ke group having 1
to 20 car E%%d;é%rs%“mﬂit??ﬁ e‘@r#g?)bgflﬁ.%lus?té%@wa[ ﬁiea %%gg# atom The al kyl
group and _alkenyl group may.be branched or | | lLi.near .and the hal ogen
atomis pF@ftJéreé%‘laSP%zf ﬁ%&ﬂ'i ﬁl&natedﬁﬁosfdd&ﬂ 5‘r°|°ﬁ'b]létg§r'ﬁ sglc%]r oa% ne atom or an
i odi ne atq R if ref erably a hydrogen atom or a nonsubstituted alkyl
group whi °ﬁ§?q%¥$gl§“5¥anched chain having 1 to 20 carbon atons, and is
nore preferably a hydrogen atom or a nonsubstituted alkyl group which may

have a branched chain having 1 tz) 8 carbon atons, and particularly
preferably a hydrogen atom or a nonsubstituted al kyl group having 1 to 4
carbon atons. Specific examHASERQRUREZOEHE INYENT er include nethyl
gall ate, ethyl gallate, propyl gallate, isopropyl gallate, isopentyl

gal l ate, octyl Gal Isstlye ddgepyriobdemsaite, bet sodaescyin Fhe presemdxadecyl
gal | ate and octadecyl gatlate. As the conpound represented by the formula
(3), galliinvantdor,s girefparessint usewkntAr s havealstivclizsd dbdudr optdmelle,
products manufactured by Daini ppon Pharmaceutical Co., Ltd. are easily

avai | abl e diBks aenipeurth ndfresantlet kyudabd f complesithor segmrefbedaliny a

conmpound represented by the following fornula  (4):
examples of the above priecr arts (Patent Document 1 to Patent
Document 3). However, in the above prior arts, there .s not
any description about light resistance of an optical disk
comprising a semi-reflective layer made of silver or aa alloy
containing silver as a main compeonent, and also there is
uneither any description about a specific ultraviolet carable
composition to be used in the optical disk comprising 3 semi-
reflective layer made of silver or an alloy containing: silver
as a main component, nor any description about specifi:
additive to be used in the ultraviolet curable composiz:ion.
There was confirmed a problem-thét, when a light resistance
test‘of bptical disks produced by using the above priox arts
are actually tested, severe discoloration cf a reflective
layer made of silver or an alloy containing silver as a1 main

component occurs and reflectance decreases and also PI error

increases.



(4) wherein R, R9, R30 and R' each independently represents a hydrogen atom
a hal ogen atom an al koxyl group having 1 to 8 carbon atons, an al kyl group
having 1 to 24 carbon atoms 14 which nay have -000H, -COOR12, -OCOR13 or
-OR19 as a substituent, or al kenyl group having 1 to 24 carbon atons which
may have -COON, -COOR12, -OCOR13 or -OR 3A as a substituent (wherein R12,
R13, and R14 each i ndependently represegts an al kyl group having | to 8
carbon atons ax an al kenyl group having 1l to 8 carbon atons). In the
formula (4), specific exanples of the substituents as for Re, R9, R10 and

RL1 include (i) hydpoosi: BoOmerttid, NGERUENy LN agn fdpiof e ALHM

chlorine atom romne atomor 1odine atom (111) alkoxyl group such es

hoxy, | X
met hoxy, ef Hogy, 8#8{%%%%[ O%lyé&Wa&éﬂﬁv)bo?\}#ﬂgé}i%;ﬁﬁ%e?%tassuC S

butyl, hexyl, octy or octadecyl , group s
et henyl, propenyl, or 2- yl n [),.4- car t ; .
2- met hoxyc $§b§§?E?ﬁyT?€ﬁ%$%d§§ﬁﬁtgﬁég%%% t%t%6§§€%$#y¥$r/%%ﬁif¥¥%9conpounds
represented, by, the fornula (L4 cat echol, 3-sec-butyl catechol .. .
P ent < but i SKs: BERLF EABCE 0 ‘b GPELERLHTR SSTRFYIRA A FofF DRSive
3,5-di-tert-butyl catechol, 3-sec-but I-4-terté£§%¥l %ﬁ{echol, ,
3-tert - but YRYSt Bade nof yPLlLBeECHBI AN 42 5EPY| CoBE g afer ue 5t 22ArY 1Mt behol
are preferable, and catechol and 4-tert-butyl catechol are nore preferable.
It is partF@%P@ﬁ??tpreferred to use A-tert- butyl catechol. Exanples of a
commerci al ly avail abl e product of 4~Eﬁ:t-butyl cat echol |;clude DI C TBC- 5P
(trade nane) nehué aeresent binT PP TaCONDL MR G Sirst WstTe
conmpound represented by the formula (1) is preferably a conpound
r epr esent edlagkehing ophenomendnrofil a re¢Slectiye)layer (Bydehef es il V5, 0R’
R1' and R' each independently represents, a hydrogen atom a hal ogen atom
an al koxyl agralipohavomta ining 8sitweboas ad anasin acompdayén grocguihesd rgftlet o 24
carbon atons which may have -COON, -COOR12, -0OCOR13 or -OR14 as a
substit uenéxposing obkeoyh Dighp daghngs Iflwordscearibolamp oi® caused by
surface oxidation of the reflective layer. They have :3tudied
about, as a composition for forming z resin layer to be
formed on the refléctive layer, an ultraviolet curable
composition containing antioxidants such as citric acid,
tartaric aeid, malic acid, lactic acid, hydroxypyruvic acid,
dimethylolpropionic acid, a-hydroxyisobutyric acid, mandelic
acid, 6-hydroxy-2-naphthoic ac¢id, p-hydroxybenzoic acid, 5-
hydréxyisophthalic acid, p-hydroxyphenylacetic acid and
gallic acid added therein. As a result of the studying, it
has been found that the above problem can be solved only by a
system containing gallic acid, among the above compounis.
The present inventors have further studied about
compounds having a chemical structure similar to that >f
gallic acid, for example, monohydroxy compounds such as

phenol, cresol and mesitol, dihydroxy compound such as



whi ch may have -COON, -COOR12, -OCOR13 or -OR14 as a substituent (wherein
R12, R13 and R14 each independently' represents an al kyl group having 1 to
8 carbon atons o”: an al kenyl group having 1 to 8 carbon atons), or OH R22
.R1B (6) OH 20 wherein R19, RRQ RZ and R22 each independently represents a
hydrogen atom a hal ogen atom an al koxyl group having 1 to 8 carbon atons,
an al kyl group having 1 to 24 carbon atggs whi ch may have - COOH, - COOR32,
-OCOR13 or -OR14 as a substituent, al kenyl group having 1 to 24
carbon; atons which nmay have -COON -COOR12, -OCOR13 or -OR19 as a

substi tueﬂg %\e&%&?{ X %-nFliton gdila‘au%%e' ngereRdaipl -HydreRiasgaks an

al kyl grou to 8 tons or an kenyl group having 1 to

b t fy R1A, 1 t e I 5
and %29"" %%Ec@eé'nd%?i. %t%%h%lm*?g#é%"?c%&?‘e A dgea™ O et h§| )
: h dod but
o oup, et T RL s S gerg%%é@a&n?a%%yrfg%a%“‘% gl o oup

ﬁ;grggL}nég%%%& roup AnDn %anggggggggiatgpresenéﬁaﬁ}é t he forn&la (3),

2,5-bis(1,1,3, 3- tetranethylbutyl)hydrqu|none and 2 5-bi s( 1
di net hyl bhwylmaxwdar SFAURSH EXOTE Sp tdree SaHIce SLARSHg &S a@or?pfo@ﬁdé—“-tceﬁf:ééent ed
by the formula (6), resorcinol (benzene |, 3-diol) and or ci nol
(5- met hy| Badz &hais] thediprBigersr dnvendienabias. baesngommdeseconpounds, t he
conpounds represented by the fornula (5) is preferable as conpared with the
conpounds repr eSiet eptiiralthdifsd ofl &£he6presentg inventdiomp compsisesr esent ed
by the formula (5), hydroquinone (benzene-1,4-diol) and
2- hydr oxy Hfiy ahedeg siuberter atleg n z2c fe-rbt2 réf llerdtdlvie dayenr éfoer atelfyl ectdatg Anong t he
conpounds represented by the fornula (1), the other conpound, which is
pr ef er abl yasesetbdams Hopriefenrmaiti\ventdeaninigs fpymegaldrolthe, Zitst
substrate, and a resin layer made of a cured film of an
ultraviolet curable composition formed on the first
reflective layer, wherein
the first reflective layer is a reflective layer:made
of silver or an alloy containing silver as a main component,
and
the ultraviolet ¢urable composition contains:
(a) a radical polymerizable compound, "

(b) a compound represented by the formula (1):

OH

(1)

wherein R}, R%®, R’ R! and R®° each independently represents
(i) a hydrogen atom, (ii) a halegen atom, (iii) a hydrexyl
group, (iv) an alkoxyl group having 1 to 8 carbon atomz, (v)

a carboxyl group, (vi) a group represented by the formula



tri hydroxybenzene). Anong the conpounds represented by the fornmulae X3) to
17 (6), gallic acid or gallic acid ester represented by tie formula (3) and
a hydr oqui none-based conpound represented by the formula (5) not only
prevent bl ackening of a reflective |ayer when an optical disk conprising
the reflective layer which is made of silver or an alloy containing silver
as a main conponent, is exposed to a f]uorescent |anp, but also inprove
durability in a high-tenperature and hi %-hunidity at nosphere. Therefore,
they are particularly preferable conpounds anong the conpounds represented
by the foQ%gLa (1) which are added to the ultraviolet curable conposition
used in t'he’optical disk of the present invention. Anong the conpounds
represented Ry the fornmulas (3) and (5), gallic acid is a nost preferable
conpound._gzg ano of 'the compound represented by the formula (1) to be
added in t Jtraviolet curable conpositionis preferably within a range
fromO0.05 to°§0@6by mass, and nore preferably fromO0.1 to 10% by nass,
still nore preferably fromO.3 to 7% by nmass, and particularly preferably
from 1 to (Wheggins RyyrRRE§SePL8e@NoAlkKe €5PHP BABHREsloFOt AR CBFPPAVI ol et
curabl e conposition. Wen the amount is within the above range, a

r emar kabl etemsewhisth may e mpbsitgiut ede siidha fc BaloIete LR, Pdr Bernore, in
the ultraviolet curable conmposition, the conpound represented by the

formul a @lkenylhamtiup hasing tlatted 2dngainborns agems whighndiay ®e conposition
i ncluding the conpound. 18 The cured fil mnmade of the ultraviolet curable
conposi t i substiitgptiete widip eu i lafgenhatioor) nulcer ((W)iipr enentlkylbloackeni ng of a
reflective | ayer made of silver or an alloy containing silver as a nain
conponent adkénydugpdureidzng dado @4r eardionsiapealss whdicha migc hewge ai n

refl ectance even when an optical disk conprising a reflective |ayer nmade of
silver or cadboXyl0yreRip,didt R kxyeIirbahyd Fioups0Rpo AeHll oixy 1€¢8eupd o0
roomlight such as fluorescent |anp, for exanple, a light source having a
center vwagpl @Ndxyd td¥du dangesdsHm aithd 0 akdlatiMedst tbige r€li 88 R?,

pol yneri zabl e conpound used in the wultraviolet curable conposition, a

radical p@PynRf iZ#P/€* is a hydroxyl group), and
(c) a radical photopolymerization initiator

According to the present inventioh, an optical disk can

be obtained which does not cauée blackening of a reflextive
layer made of silver or an alloy c¢ontaining silver as a main
componient and also causes no increase in read error (PI
error) of signals and less change in reflectance even when
exposed to room light such as fluorescent lamp. TherezZore,
it becomes easy to use, as a material of a semi-reflective
layer or a reflective layer which forms an information
recording layer, silver or an alloy containing silver as a
main component, and also it becomes possible to supply an
optical disk such as “DVD-9” as a high-reliable optical disk

at a low cost.



nononer and a radical polynerizable oligomer can be, used. As the radical
pol yneri zabl e nononer, a nonofunctional (neth)acrylate and a pol yfuncti onal
(meth)acryl ate can be used and these nononers can be used alone or in
conbi nation of two or nore. As the radical polynerizable nononer, known
conpounds can be used. Exanples of the nonofunctional (neth)acrylate
include ethyl (nmeth)acrylate, butyl (neifp)acrylate, 2- ethyl hexyl
(meth)acrylate, nonyl (nmeth)acrylate, trideeyl (neth)acryl ate, hexadecyl
(meth)acryl ate, octadecyl (neth)acrylate, isoanyl (neth)acrylate, isodecyl
(nmeth)acryl ate, | SOSBEATYMODBeFORaCRRRYING QOYT| DHEXYNVENTEON) acryl at e,
benzyl (nmeth)acryl ate, nethoxyethyl 19 (neth)acryl ate, butoxyethyl
(meth)acryl ate, Theretteividlet( BRidabAR Wokipds it/iemoxed anhhynerptglcsdol
(meth)acryl at a, nonylphenoxyethyl (meth)acryl ate, tetrahydrofurfuryl

(et h) acr Hl%tl&co@zl 51 (@retdPracdoilvdl Qa e Wil et @itlve(zmﬂﬂ)ap ratl1ake,
2- hydr oxy- 3 phenoxypropy (nath)acrylaze 3- chl oro- 2- hydr oxypr opyl

(nmeth)acry ( t
nonyl phenoxytet%] rﬂrg r%h)a/‘{?r of ur fur yﬂlrm‘g %tsla;%tcgrdgg rol aécthoene nodi fi ed

tetrahydr rfuryl c {
di cycl opent ’%r?;lf’t lm&nﬁ%@r@l a etaaa{r?flcis cf I CYC oper# en oxyé-%eh%\t tti'he) acryl ate.

Exanpl es %f thﬁép éyfunctlonal (meth)acrylate include 1,4- butanedlol
di(neth)a nbthyl 1, 5- pent anedi ol di(neth)acrylate 1, 6- hexanedi o

di (nmet h) acryl at negpent I coI di neth ryl ate, | - 1, 8- oct anedi ol
dl(meth)acrylatgj'h qﬁﬁ%ﬂ %éi% 5%@%@&%&“ Wﬁ ﬁ%h@rylate
trlcyclodecan dlneth d|( acr. et hyl e choI

(et h) S5 a&% 1%31 o i RERAN G a1 1y

dl(neth)acrylate of tris 2 hydroxyet i socyanurate; di(nmeth)acrylate of
di ol , whi SFanNS™ dafsF Reansd QR;l@ﬁ%*ﬂﬁﬁ%?ﬂnﬂ%?QﬂngéﬁﬁyFbﬁ%mHXTde or
propylene oxide to 1 nol of neopentyl glycol; dl(nethéacr | at e of diol,

wni ch is ISEIAGEY e\ axes ngThendidmss azehyredefoxi aet ecE Bgylaser oxide to
1 mol of bisphenol A di- or tri(nmeth)acrylata of triol, which is obtained
by 3 or niveamsplusest f@tmwr&mmm mraddmgpy| The ¢metb) aorylio!-acid

tri met hyl ol propane; 20 di (neth)acrylate of diol, which is obtained by adding
| or refers to acrylic acid or methacrylic acid, and the same may

be said for derivatives of acrylic acid or methacrylic' acid.
The compound ‘represented by the formula (1) inclmdes

compounds eachvhaving a different structure, and is

preferably gallic acid or gallic acid ester represented by

the following formula (3):

HO
o
HO (3)
OR?
HO
wherein R’ represents a hydrogen atom, ‘an alkyl group kaving
1l to 20 carbon atoms which may be substituted with a halogen
atom, or an alkenyl group having 1 to 20 carbon atoms which

may be substituted with 2 halogen atom.

The alkyl group and alkenyl group may be branched or



nore nol ds of ethylene oxide or propylene oxide to 1 mM of Bisphenol A
trimethyl ol propanetri (neth)acrylate, pentaerythritol tri(neth)acrylate, poly
(nmoth) acrylate of dipentaerythritol, ethylene oxide-nodified phosphoric
acid (meth)acrylate and ethyl ene oxi de-nodified al kyl ated phosphoric acid
(meth)acryl ate. Exanples of the radical polynerizable oligomer include

pol yester (meth)acrylate, polyether (nmei{k)acrylate, epoxy (meth)acrylate
and urethane (neth)acrylate. As the photopol ynerization initiator in the
ultraviolet curable conposition, there can be used any conventionally

known phot 9p@layRine dHeOhallRigeindla®on GaPPHeFeRfaAY iaNE I R rinkdiatain, a
pol yneri zabl e nononer or a photoradlcal pol yneri zabl e conpound such as

radical PRRMTRLIAY IO Bilon 4 Wit RROWIPAlING Zadion RN L4 alor. 2

nol ecul ar cl eavage type or raw ng type photopol ynerization

i tiator Jlg eyl bad, n;?,lyl R att'b% p%%sea”%ﬁk&%@%@i%%ce%s A§1 R

photopoly rlzatlo benzdin™ i'so

2,4-dieth thlxant ne e} |xanth0ne b nz

1 et hyl BESy RAORETA b a&ﬁpcﬁ\sp%ﬁ g1 Bagdng L ‘% %o carbih atoms,

di met hyl am no- I- 4 nmor phol i n henyl ut an-1-one, bis(2

di met hoxy B8 dy 027941’5 55 @25/ gice’ &F (?em’é‘r?d‘bsttﬁgqteﬁle are
preferably used. As the nDIecuIar cleavage type 21 photo nerlzatlon
I L1 at or SaE: Hep MR SIS e Ro b E ARG REGy 09 171 MPARSo S dhexy!

phenyl ketone, benzoin eth et her,, benzyl dlnethyl ket al , .

2- hydr oxycaxiemh ﬁtqmm@wf/wﬁm A, PEeEsxriadbdpt @pWYﬂWW 2E0my dPEXY - 2-
nmet hyl propan-| -one, 2-nethyl-1-(4- nethylthiophenyl)-Z-

nor phol i nepmqmammstdneat&dd atllkerli igupaynayd ngsdd tion 4 carbioratitoms .

Furt hernore,. hydrogen drawi ng type photopolynerization initiators such as
benzophenone, 4sSpehkdrfilchexampiesornd, theoghatlidicpheidnesaed inclute

4- benzoyl -4' -met hyl - di phenyl 'sul fide can be used in conbination. The anpunt

of the radittyll aiilewe,yrhylaigadn ate,t ipatopyli gallafter,alilspprwipgitli n a range
from2 to 10% by mass based on the total anounts of the ultraviolet curable

conposi ti gallaersi tiisapiehtgdn dad late] loetiyle gaddiatal, deldeicylolgwideEitzat i on
initiator. For exanple, the initiator can be used in conbination with
am nes, Wietltadeojdl gadutel, hdexadecyl gallate and octadecyl gallate.

As the compound represented by the formula (3), gallic: acid

is preferably used. As the gallic acid, for example,

products manufactured by Dainippon Pharmaceutical Co., Ltd,

are easily available,

The compound represented by the formula (1) is

preferably a compound represented by the following formula

(4):

wherein R®, R’, R!® and R!' each independently represents a
hydrogen atom, a halogen atom, an alkoxyl group having-l to B

carbon atoms, an alkyl group having 1 to 24 carbon atoms



addition reaction with the above radical polynerizable conponent, such as
trimet hyl am ne, nethyl di net hanol am ne, triethanol am ne,

p- di met hyl am noacet ophenone, ethyl p- dinethyl am nobenzoate, isoanyl

p- di net hyl am nobenzoate, N, N- di net hyl benzyl am ne and

4, 4" - bi s(di et hyl am no) benzopheyone. As a matter of course, it is preferred
to sel ect and use the photopolynerizatify initiator and the sensitizer,
whicZ are excellent in solubility in the ultraviolet curable conpound and
does not inhibit perneability to ultraviolet light. 22 If necessary, other
addi tives ggicRemagdgdvin-then, ultbartdl etocutabbe comtogit on. For exanpl e,
there can be mxed with thermal polynerization inhibitors, plasticizers,

antioxidangﬁbggggueﬁthigge%gggggggggoupiggg&gg aneezgngargggsggghg, and

sil ane coupling agent$ suc y sflane, “nercaptosilane an

(neth)acryba%kﬂnﬁa&gﬁabge_ PEROSQCBBﬁFinQQRﬁkPg yarigxs ‘sghgracteristics.

Addi ti ves, rch™a &Xcelrent i the ‘ul travi ol 8 curabfé conpound and do

7t i nhi bi A bi l'i ul i | i , b I d d.
Fur t her mor 8P BREFBEP R EhiR B mithdor 800 PRonshChaR IRBRERART e

preferably added to the ulkg%yiolet Bur bl e ositjon. The anmpunt of the

co
hi nder ed pRERSFSSRERoRPIANEYLi GEAMEr BAYANG ¢i £Ri § £3FRRFe3EPBM X0 t o0 5% by
mass based on the total ampunts of the ultraviolet curable conposition. As
the hi nder B4kBR¥AOBTAHPI baVdaRt 1 &oc8nFasRa™r 85PBSented by the fol | owi ng
formula (7) is preferably used. Anong tlese conpounds,
4, 6- bi s(octyl t hi dnethgl fosmudasdk) ¢obpendfirorkampagsi ofntihe (B)) is
particularly preferable. Exanples of the commercially avail abl e product of
t he conpousdbstikudatsl BSANOX R520R°( tR'idendak¥, imedubect(d) ebydyoGeba
Specialty Chemcals Inc.). Wen the ultraviolet curable conposition wused in
t he presenatbnyeriiionhadoygennatémbsukhs@scitiubiniaeethph) - chdioedok, atom,
durability in a high- tenperature and high-hum dity atnosphere is inproved.
It is 23 phkbminkaakymebiedbiditet atpmevditiia deékoggiegrBupethentasce in a
hi gh-tenperature and high-hum dity atnosphere. OH R27$R2 .In (7) R2~
methoxy, ethoxy, butoxy or octyloxy, (iv) alkyl group such as
methyl, butyl, hex?l, octyl, lauryl or octadecyl, (v) alkenyl
group such as ethenyl, propenyl or 2-butenyl, and (vi) 4-
carboxybutyl, 2-methoxycarbonylethyl, methoxymethyl and
ethoxymethyl,

Among the compounds represented by the formula (%),
catechol, 3-sec-butyl catechol, 3-tert-butyl catechol, 4-sec-
butyl catechol,v4-tert4butyl‘catech01,-3,5~di-tert—butwl
catechoi, 3-sec-butyl-4-tért—buty1 catechol, 3-tert-butyl-5-
sec-butyl catechol, 4-octyl catechol and 4-stearyl catechol
are preferable, and catechol and 4-tert-butyl catechol are
more preferable. It is particularly preferred to use 4-tert-
butyl catechol. Examples of a commercially available product
of 4-tert-butyl catechol include DIC TBC-5P (trade name)

manufactured by DAINIPPON INK AND CHEMICALS Inc.



n (wherein R23 represents an al kyl ene having 1 to 10 carbon atons which may
have a branched chain, R24 and R25 each independently represents an al kyl.
group having 1 to 16 carbon " atons which may have a branched chain, m
represents an integer of 1 to 5 n represents an integer of 0 to 4, and m+
n satisfies the followng relation m+ n 5 5) H CaH ySCH2_, CH3 (8)
CH2SCaH1l7 As the ultraviolet curable copposition, a conposition which is
liquid at a tenperature within a range normal tenperature to 40C is
preferable. It is preferred that the solvent is not used for the

ul traviol et cur ghlee OIS irhresBARd byt BieS gt q1y5ed, it i

o o .
preferable that-the isas sna possi bl'e. When the conposition is

coated wusing a in_coater, if refer jat vl [ i j usted
W ihin a PAASEIAEIY 20 SBErott Aot Rat oSt Bl R S ot ° e
when used ,in DVD. The optical disk using the ultraviolet curable 24
conpositidﬁ)cﬁﬁiéi i‘'ng the conpound represented by the fornula (1) of the
present inventigpp has such a structure that a first reflective |ayer for
reflectingsd as bgas for information reading is formed on a first
substrate anv g a rqghn layer made of a cured filmof the ultraviol et
curable co ion is fornmed on the first reflective |layer. The optical
di sk of tR¥ R nvention is an optical disk having such a structure,
or an optical gypk which partially has such a structure. Exanples of such
an optical disk includes CD-ROMor CD-R conprising a thin film nmade of
silver owheredin ®°cdittai Rihamsl IR reash alndependenole tepraserts gla
reflection |ayer, and a resin |layer made of a cured filmof an ultraviolet
curabl e cydaigeromtons a pradicepn \atdrmgyan, alfkoxydd gyouphdalviigigt Ir &bl 8cti on
| ayer. Exanples of the optical disk also includes DVD-5 obtained by

| am nat i n3aabors Wransgt art IKY1Sigidup Hagting af tectdorrarosr avrae of a thin
filmof silver or an-alloy containing silver as a main conponent with the
ot her subghiahe mdSi Haven ddorgVi-Jdair'? £ wedd - copposrtd @ guch that the
light reflection lay--r is

substituent, or an alkenyl group having 1 to 24 carbon atoms

which may have -COOH, -COOR!?, -OCOR!?® or -ORY as a
substituent (wherein R!?, R!® and R each independently
represents an alkyl group having 1 tc¢ B carbon atoms ox an
alkenyl group having 1 to 8 carbon atoms), or
OH '
R22 R19
(6)

R? OH
20

wherein R*, R%®®, R* and R%# each-independently represents a
hydrogen atom, a halogen atom, an alkoxyl group having:-1 to B
carbon atoms, an alkyl group having 1 to 24 carbon atoms
which may have —cobﬂ, -COOR!?, -OCOR*' bor -OR' as a
substituent, or an alkenyl group having 1 to 24 carbon:atoms
which may have -COOH, -COOR!?, -OCOR'® or -OR! as a

substituent (wherein R'?, R, and R each independently



used as an adhesive surface. The optical disk of the present invention may
bean optical disk having such a structure that a second substrate
conprising a second reflective layer for reflecting | aser beans for
information reading is formed on the resin layer nade of the cured fil m of
the ultraviolet curable conposition 25 fornmed on the aforenentioned first
reflective layer sc as to contact the resin layer wwth the second
reflective |ayer. Exanples of the opti&gl di sk having such a structure
include |am nated optical disks such as DvVD-9, DVD-18, DVD 10, which are

obtai ned hy |amnating t ubst rates f. pt,j c ' GRM sing a
reflecti velyﬂpaﬁfesrer}q’{ﬁ a&%f% r%éé@sg}a‘ég{a%g t1‘°oraﬂl i nfor ?r‘atal%(;aog&r eadi rll'{g,
wherein at | east, one suhstrate of the two suhstrates for optical disks
conpri ses K GEIRP q’laa‘ﬁfé}g rade® 04] @R %ro ‘al | oy containing silver

as s main conponent, using the reflegtive, ayers of tywo, suhstrates as an
adhesi ve surfacSPeRifsi H¥@MRMeHRE @glg' d‘l%ssk x‘\/\hia@ﬁl fe h%u'%l‘? yg?ﬁﬁﬂl%s a

.substrate for optical disk, can bg used as a substrate-for optical disk of
t he presentS)i mre,fEtR 8n. RR, p&Y canbdiiat o0 thesfermelaahbbeingteadoarti cul arly
preferably. Exanples of the "alloy containing silver as a nmain conponent"”
used in t heydmygercatan,sknetfhytlhegmupseprapyiergionp,i fediwle griphy evomylll oy
described in U S. Patent No. 6,007,869 in which a ratio of silver to gold
(AgxAuy) satduf, edodduyl atoup ndlsetmattiydngroup,9 seccbuty19%oumd terd31 S Y
5 0.10. The optical disk of the present invention is preferably a

reproduci ngryll Wydous, RédpermdyRgrddgy S'so-Hadyll GroupDdnd Femr-cddyd 18", a
witable DVD such asDVD-R or DVD+R, or a rewitable DVD such as DVD RW
DVD+RW or MaefRAM and | 26 particularly preferably "DVD-9" or "DVD 18". The
t hi ckness of the reflective |ayer made of silver or an alloy containing

silver as a Mai PPN cdnpodAdy LepruberR BY the Wdrkila a3gnge from
10 to 30 nm and is less than that of ‘other type DVD. The ultraviol et

ven used DR T e e ni ng 81| ver a6 &
( y containing silver as a
i n butylhydroquinone, 2,5-bis(1,1,3,3-
tetramethylbutyl)hydroquinone and 2,5-bis(l,1-
:dimethylbutyl) hydroguinone are preferable. Among the
compounds represented by the formula (6), resorcinol
(benzene-1,3-diol) and orcinol (5-methylbenzene-1l,3-dibl) are
preferable., Among these compounds, the compounds represented
by the formula (5) is preferable as compared with the
compounds represented by the formula (6). Among the
compounds represented by the formula (5), hydroquinone
(benzene-1,4~diol) and 2-hydroxyhydroquinone (benzene-i,2, 4-
triol) are preferably used. Among the compounds represented
by the formula (1), the other compound, which is preferably
used in the present invention, is pyrogallol(l,2,3-

trihydroxybenzene) .

"Among the ccmpounds represented by the formulae (3) to



conponent and is therefore best suited for use as a ultraviolet curable
conposition used in reproducing-only type "DVD 9" and "DVD- 18", each
conprising a sem -reflective |ayer nmade of, silver or an alloy containing
silver as a main conponent. The optical disk of the present invention is
not limted thereto and may be an optical disk obtained by formng an
about 0.1 mmthick protective |layer, coyer layer or light transmtting

| ayer made of a cured filmof the wultraviolet curable conposition on a thin
filmmade of silver or an alloy containing silver as a nmain conponent

| ncluded (%) anabout Jed 1ae Lo Pk Subsid s d e Gpldsaleell Sy @t s, the
optical disk of"the present Invention nmay be an optical diskK suited for

bl uish purd

o 1, PUEl 5012 PR f 6y S ALGIED | Bnd BRSPS St g Mo
2 B AT A1 6 S S0 DO I Pl RN 8 oo

and "DVD- 18" will, be descriped be] ow. Exanpl es of the _optical disk of the
present i TRURR ISR AR Y A ) ik Ther Tt Lo 471 T (SR ek LG L o
conposition used in the follow ng production exanples means an ul traviol et
curabl e cofdcEt tivmMmadedehi v hHen oMbl ¢ e AN DB T oA a (1)
used in the present invention. (Production of DVD-9) One substrate for
optical dimsikrn fAonpenegnt substexpeded ot & nekndseseanthaiamyy PWO-BE"m t hi ck
metal thin film (second reflective layer) on irregularities referred to as
pits for dapmoave dwcalyiil ity iir ox el glort empe oo s and Sl -dhumicittiycal  di sk
(B: first substrate) obtained by lamnating a 10-30 nmthick

sem -ref | atimospheyer Mdrefors,| wheyoraren paattlieplarlyapriefgrabillever as a
mai n conponent on irregularities referred to as pits for carrying recording
i nf or mat | @orpPcundy egmegl. tihe ddpaamdwdrepidsaitiedt byawtre farmedang)e, a
film nmade of a material containing alum numas a nain conponent, a film

made of siWhiih WréNaddé®@yt s R Wl i d Vet AfraWTRd NeonffBDNsH Wed | | ke
can be used. As the substrate fcr

in the optical disk of the present invention. Among the

compounds represented by the formulas (3) and (5), gal.ic
acid is a most preferable compound.

The amount of the compound represented by the formula
(1) to be added in the ultraviolet curable composition is
preferably within a range from 0.05 to 10% by mass, and more
preferably from 0.1 to 10% by maés, still more preferably
from 0.3 to 7% by mass, and particularly preferably frem 1 to
S parts by mass, based on the total amounts of the
ultraviolet curable composition. When the amount is witthin
the abové range, a remarkable effect of improving light
resistance is exerted. Furthermore, in the ultraviolet
curable composition, the compound represented by the férmula
(1) is hardly precipitated and it is easy to handle a

composition including the compound.



optical disk, there can be used those known as conventional substrates for
optical disk. Exanples of the material of the substrate include anorphous
pol yol ef i n, pol ynet hyl methacrylate and pol ycarbonate, and it is
particularly 28 preferred to use a polycarbonate substrate. The ultraviol et
curabl e conposition is coated onto the netal thin film (second reflective
| ayer) of the substrate (A second sub?Brate). The substrate (B: first
substrate) lamnated with the sem -reflective layer (first reflective

| ayer).is lamnated with the substrate (A: second substrate) through the

ul'traviolet curaifee.ciz@Pasilly AhdeLedrNtA thisri Wt asadfled he netal thin
film(second reflective layer) so that the surface of the sem-reflective

| ayer (firsng' d ' . ayar i fa vy two
substrates t u%ﬁ%ﬁdn?elﬂréﬁ%ﬁémﬁiéé]gcﬁtﬁfé&{%%wl)ulci%rea\)i ol et |ight
from one surface e : { s o V9" O (R ction
of DVD- 18;%>rl eerrh%rl% uciaﬁf%ﬁé@?%?%ﬁ%‘iﬁ%%%ﬁ@&%? salfbsﬁlgjs)é) i's
only removed while remaining the nmetal thin film(second reflective |ayer)
on T he' ot deTsiied ATLTEEhA B THI c ot ARd FHEY rEL R K X o
conprising the substrate (B: first substrate), fhe sem - reflective |ayer
(TTT5t " T ofarniis \AF |1S48H3LS (IR e qra i (Hef TR TSI BTk ) @n
conposition and the nmetal thin film (second reflective |ayer) which are

| ami nat ed 9RF 497k BrerconRE It G FERRFEHY HR¥SE imads (R il
prepared, and these two disk internediates are bonded while facing each

ot her so tdatthliny s ning thilvey 138 (F itSiD reMRiente 10 9xprE&ed §& ves as
an adhesive surface to obtain "DvD-18'. (Production of DvD-10) Two

substrat erdam loightc sduch sike (Fuoregernts umnm atfdr axampede, seddihtsubstrate)
are prepared, each conprising irregularities referred to as pits for

carryi ng rsooral rrpvimg g negnter avedresl ery 80 wirbhin Gk raafdedirom Iy a0 nade
of silver or an alloy containing silver as a main conponent |am nated on
the irregd¥rirm.es. An ultraviolet curable conposition is coated onto the
reflective layer (first reflective |layer) of one substrate (O : first
substrate), andAs the radical polymerizable compound used in the

ultraviolet curable composition, a radical polymerizabie
monomer and a radical polymerizable oligomer can be, used. As
the radical polymerizable monomer, a monofunctional
(meth)acrylate and a polyfunction;l (meth)acrylate can be
used and these monomers can be used alone or in combination
of two or more.

As the radical polymerizable monomer, known compeunds
can be used. Examples of the monofunctional (meth)acrylate
incluaewethyl (meth) acrylate, butyi (meth)acrylate, 2-
ethylhexylk(meth)acrylate} nonyl (meth)acrylate, trideeyl
(meth)acrylate, hexadecyl (meth)acrylate, octadecyl
(meth)acrylate, iscamyl (meth)acrylate, isodecyl
(meth)acrylate, isostearyl (meth)acrylate, cyclohexyl

(meth)acrylate, benzyl (meth)acrylate, methoxyethyl



the other substrate (C2: second substrate) is lamnated wwth the substrate
(Ad: first substrate) through the ultravdolet curable conposition coated
onto the surface of the reflective layer (first reflective layer) of the
substrate (O : first substrate) so that the surface of the sem -reflective
| ayer (second reflective |ayer) serves as the adhesive surface. Then, two
substrates thus | am nated are bonded by_irradiating wth ultraviolet |ight
fromone or both surfaces of the substitdte to obtain "DVD 10". (Production
of DVD-5) A substrate for optical disk (D. first substrata obtained by

| am nati ng, a .40-60..ry mt hi | f [V, i.per or an

al I oy cont%lllentl ga%)fi\/é;e’asbqg‘?érr’g %éh%% ng%ﬁn)taécor l?%@e’g%%yee?}* eferred to
Subst r at o @Gt Fisr Dot SRR s T A
ultraviolet curable conpositjon . is coated onto the first _reflective |ayer
of a substMCRERIENIRYRYhE} HdRethACE q,hgze‘g{?ggfc;rﬁfélr(@rg- rst substrate)

and the substrate (E) acre _lamnated with each other through tq?

conposi ti oMetihaerYlate s yekdek {(mridhass Hatdy A DYRRISERWY rr adi ati ng

with ultraviolet light fromone or both surfaces of the substrate to
obtai n " DVmresrh) danyliite i GirWdrrxytIRhenaRYRIQHL cle iy anthdded 3oy  a
continuous light irradiation systemusing a netal halide - lanp, a

hi gh- pr essirlemerZthydt eryporpyhe(thetde) aarylnt e fdisthyliamimdiettisdn syst em
described in U S. Patent No. 5,904,795. The flash irradiation systemis

nor e pref efredtdle) ndlestee, | roany Iphersox et lef i ot miydr afindiintydd. EXAMPLES  The
present invention will now be described by way of exanples, but the present

invention (meeyitaddyldes, teaphel adivdtOwhadi Bl etScal ydtdiudfidyaw ng
exanpl es, parts neans parts by mass. <Exanple 1> 7 Parts of urethane

acryl ate FMetiSNLFInEe, Nodboripl Ut Wik yava )l M RN dgdsk vy ICHEM CALS
Inc.), 8 parts of a bisphenol A type epoxy acrylate UNI DI CK V-5530 (trade

S?g’ryl g? gﬁg%q{a);g et %eﬁgﬁrﬂ%%%%@s of 1 ndth i RAS. Of.
Examples of the polyfunctional (meth)acrylate intlude

l,4-butanediol di(meth)acrylate, 3-methyl-l,S5-pentanediol
di (meth)acrylate, 1, 6-hexanediol di(meth)acrylate,
neopentylglycol di(meth)acrylate, 2-methyl-1,8-octanediol
di (meth)acrylate, 2-butyl-2-ethyl-l,3~propanediol
di(meth)ac#ylate, tricyclodecane dimethanol di(meth)acxylate,
ethylene glycol di(meth)ac:ylate;p: pplypropylene glyenl
di(meéh)acrylate; di(meth)acrylaﬁe of tris(2-hydroxyetnyl)
isocyanurate; di(meth)acrylate of diol, which is obtained by
adding 4 or more mols of ethylene oxide or propylene oxide to
1 mol of neopentyl glycol; di(mefh);crylate of diol, wnich is
obtained by adding 2 mols of ethylene oxide or propylene
oxide to 1 mol of bisphenol A; di- orbtri(meth)acrylate of

triol, which is obtained by 3 or more mols of ethylene-oxide

or propylene oxide to 1 mol of trimethylolpropane;



31 bisphenol A represented by the following fornula 9, 18 parts of

di acryl ate of an ethyl ene oxide adduct (10 nols) of bisphenol A represented
by the following fornmula 10, 11 parts of dipropylene glycol diacrylate, 8
parts of lauryl acrylate, 1.8 parts of an ethyl ene oxide-nodified
trinethylol prorpane triacrylate represented by the following formula 11,
OL.1 parts of an ethyl ene oxide-nndifi%% phosphoric acid nethacrylate
represented by the following formula 127A. 1 parts of ethyl

di et hyl am nobenzoate, 2 parts of 2,4,6r- trinethylbenzoyl di.phenyl phosphi ne

phenyl “ketbhire TR bR bE TR o0t ol T wEtEh ) PEASnA) v YU Y RSPl
bl ended,  dTEED| TelibyoRosthLRE SHERS T 1PTART HE CHOTSI v o P L S | ow
transparent ultraviolet curable conposition, The content of gallic: acid
based on tBieSPReRPl ahpukEiethyhelRY3PaR? okt (BeFRASF Y+ rhosition is 0. 05%
by mass. CH2=CH C- O CH2CHr O 0- CH2CH2t 0-CG-CH=CH2. n (f9) wherein m_ and n
represent Rentaceyehrbioll tbifnethlieerylate, Gy (metMaeryate { ¢CcH2. O CHy
Ol 11 /\ 0 11 OCHCH2}OCCH=CH2 q (A) i 32 wherein p and g represent an
i nt eger ofdipenterythirptel g dthylbend loxsarpdi fpgaropiricagies CH21
(meth)acrylate and ethylene oxide-modified alkylated
phosphoric acid (meth)acrylate.

Examples of the radical polymerizable oligomer include
polyester (meth)aciylate, polyether (meth)acrylate, epoxy
(meth)acrylate andiurethane (meth)acr&late.

As the photopolymerization initiator in the ultraviolet
curable composition, there can be used any conventionadly
known photopolymerization initiators c#pable-of curing: a
*radiéal.polymeriiab;e monomer or a photoradical polymerizable
compﬁﬁnd éuch'as radical polyme:i?able monomer. As the
photopolymerization.iﬁitiator,‘éAﬁélecular cleavage tyve or
hydrogen drawing type photopolymerization initiator is suited
for use in the present invention.

As the radicél photopolymerization initiator, benzoin
isobutyl ether, 2,4-diethylthixanthone, 2-
isopropylthixanthone, benzyl, 2,4,6-
trimethylbenzoyldiﬁhenylphosphine oxide, 2-benzyl-2-
dimethylamino-1l- (4-morpholinophenyl)~-butan-l-one, bis(Z, 6~

dimethoxybenzoyl)=-2,4,4-trimethylpentylphosphine oxide: and

the like are preferably used. As the molecular cleavaqe type



/3 (11) CHy O 1 11 CH2=C-C-0-CH2CH2-O-P-CH 0 OH (12) <Example 2> to
<Exanple 6>. In the sane manner as in case of the conposition of Exanple 1,
except that the content of gallic acid was adjusted to 0.1% by mass, 0.5%
by mass, 5% by mass or 5% by nmass, ultraviolet curable conpositions of
Example 2 to Exanple 5 were prepared. In the sanme manner as in case of the
conposition of Exanple 1, except that 0.5% by nass of propyl gallate was
used in place of gallic acid, an ultralolet curable conposition of Exanple
6 was prepared. in Exanple 5, since a snmall amount of gallic acid was

remai ned wi .t hout being. dissolved,jp the ultravjolet_curaple conposition, a
fiItraﬂi(nPQ$£ﬁﬁ?i§We §aEbﬂ%uﬁ?%ﬁ?aﬁ%§a p%r7€h?% WS a ?E?%%%g¥%“?%e same
manner as in case_ of the conpositions 0 Exangle 1lto E%angle 4, exiept
that the FATRAYRASM trhydeoxyoyelone¥haRbanyh1ketaRe ndeReet® aFi¥hvi ol et
curable conpositions of Exanple 7 to Exanple 10 were prepared. 33 <Exanple
11> to <B&le ipenzylt@tmedngl n’éﬂﬁ%%:a%gglﬁdéaﬁé’%Tm? Y£ohposi ti on of
Exanpl e 1, except that gallic acid of Exanplée 1 was replaced by

4-t ert - butghenylprdpan-anone i r hvi 6t tsopueppl phevypbs? thydrosy-Eranmpl e 11 was
prepared. In t sanme manner as in case of the conposition of Exanple 11
except thatetlylpoopantletnd, 2emethylyl-( atmebbylibsopbenglkd2to 0. 1% by
~mass (Exanple 12), 0.5% by mass (Exanple 13), 1% by nass (Exanple 14) or 5%

by ness (repidEiddpropahravone eanduthdl Eikenpagi be onsedfinExanple 12 to
Exanmpl e 15 were prepared. <Exanple 16> In the same manner as in case of the

conposi t i oforitindXBsR| € Burthe@iird halydrdgdrardrawiingalype acid of Exanple 8
was replaced by 0.5 parts of hydroquinone, an ultraviolet curable

conposi ti Gh oS Pimeri 28 V88 PrEPREELIF: SEXRNRS Cpdr{ZopRehdResafe mManner as
in case of the conposition of
phenylbenzophenone, isophthalphenone and 4-benzoyl-4’-methyl-
diphenyl sulfide can be used in combination. The amount of
the radicél photopolymerization'initiatoz is preferably
within a range from 2 to 10% by mass based on thé totad
amountﬁ'of.the ultraviolet curable composition.

Sensitizers can be used to the fadical
photopolymerizatien initiator. For example, the initiator can
be used in combination with amines, which do not cause. the
addition reaction with the above radical polymerizable
component, such as trimethylamine, methyldimethanclamine,
triethanolamine, p;dimethylaminoacetophenone, ethyl p-
dimethylaminobenzcate, iscamyl p-dimethylaminobenzoate, N,N-
dimethylbenzylamine and 4,4’ -bis(diethylamino)benzophenone.
As a matter of: course, it 1s preferred to select and use the
photopolymerization initiator ﬁndlthe.sensitizer, which are

excellent in solubility in the ultraviolet curable compound

and does not inhikit permeability to ultraviolet light.



Exanpl e 8, except that 0.5 parts of gallic acid of Exanple 8 was replaced
by 0.5 parts of 2-hydroxyhydroquinone, an wultraviolet curable conposition
of Exanple 17 was prepared. <Exanple 16> In the sane manner as in case of
t he conposition of Exanple 8, except that 0.5 parts of gallic acid of
Example 8 was replaced by 0.5 parts of resorcinol, an ultraviolet curable
conposi tion of Exanple 17 was prepared. 34 <Exanple 19> to <Exanple 21> In
t he sane manner as in case of the conposition of Exanple 8, except that
gallic acid in Exanple 8 was replaced by hydroqui none and the content was

adj usted to 1% by e APl HEY 2t s Beumided@n @hs5% by mass
(Sample 21), ultraviolet curable conpositions of Exanple 19 to Exanple 21

wer e prepa&le&avﬁféﬂ)'@%ﬁéﬂé e 4o SAE BN PR %&ahBl@aSQhQEet ESnCBEmOS'tlon
of Exanple 1, except that 0.5 parts of gaIIrc aci d” of Exanple

repl aced é%igeds WA Scl‘fgrrgﬁ’ij ;‘f’%ﬁ atd’b ‘ﬂlodcﬁts, ‘ﬁiraaéﬂl%l%ﬁos' tion

of Exanpl mas pr epare rative 1> I'n"t he sane manner as

in case of chénté Oats mgguragﬁ %epth red Qo id Pf gallic

acid was no use u raviole e coifp osr I on was prepared

<Conpar at i Ie 2> In he sane nner a se of the c srtron of
Combar a4 (AR 25 e SR IBINSIe A8 d S il ST

ant i oxi dant (trade ane: | RGANOX 1520L an ultr |oIet
curabl e cd‘?ﬁifsﬁl’t rﬁrﬁa'se A al TR %ﬁ%ﬂp%ﬁaﬁ eg"é&gﬁiﬁ PUEPISE (e sane
manner as in case of the conposrtron of ng@ except that 0.05 parts
of gal | i c HRTPERE (var wt%hﬁaatﬁmt#sa daREditizgs  nihd Ch| REANOX 1520L)
were not 35 used and 0.5 parts of phenylthloethylacrylate (manuf actured by
Bl MAX Cor pofeelmntunidertheculpranigkete Girapdermmpapnd ansb@o fptul travi ol et
curabl e conposi-tion was prepared. <Conparative Exanple 4> In the sane

manner as inhidsise mm&mbbbrmbstml&tltﬁVl%rﬂlkgm Qe%(téaﬁ seigcted

4-tert-butyl catechol in Exanple 13
and used.

Furthermere,’anfioxidants such as hindered phenoi
antioxidant are preferably added to the ultravioclet curable
composition. The amount of the hindered phenol antiox.dant
is preferably within a range from 0.01 to 5% by mass based on
the total amounts of the ultraviolet curable coﬁpo;itibn. As
the hindered phenol antioxidant, ‘a compound represented by
the following formula (7) is preferably used. Among these
'compounds, 4,G—bis(octylthiomethyl)—oFcresol (of the
following formula (8)) is particularly preferable. Examples
of the commercially'available product of the compound include
IRGANOX 1520L (trade name, mahufactﬁféd by Ciba Speciadty
Chemicals Inc.). When the ultraﬁidlet curable composit.ion
used in the biesenf invention coatains 4,6-
bis (octylthiomethyl)~-o-cresol, durability in a high-

temperature and high-humidity atmosphere is improved. It is



was replaced by hydroqui none nononet hyl ether, an ultraviolet curable
conposition was prepared. <Conparative Exanple 5> In the sane manner as in
case of the conposition of Exanple 8, except that 0.5 parts of gallic acid
of Exanple 8 was replaced by 0.5 parts of 4-ethoxyphenol, an ultraviol et
curabl e conposition of Conparative Exanple 5 was prepared. <Conparative
Exanpl e 6> In the same manner as in casgzof the conposition of Exanple 8,
except that 0.5 parts of gallic acid of Exanple 8 was replaced by 0.5 parts
of p-n-butyl phenol, an ultraviolet curable conposition of Conparative
Exanpl e 6 psast el Ty de £ £ ed30ipa s i pise et d edderdaré hin seefl exstrarere as i n
case of the conposition of Exanple 8, except that 0.5 parts of gallic acid
of Exanpl g8 amﬁ%@%@k&-&&%iﬁmu@i& hyehiesprerdt hal ene,
ultravi ol et curable conposition of Conparative anple 7 was prepared.
Usi ng the ul® aviol et curable conpositions of Exanples 36 1 to Exanple 22
and Conparatjve Exanple 1 to 7, a ligtgt resistance test (fluorescent |anp
exposure tg€ ofgz@r#DVD- 9" type | am nated optical disk conprising a

sem -refl g JE " |ay nelde of a silver alloy was conducted by the follow ng
test procedwfer,.dhe evaluation results are shown in Table 1 to Table 4,
respectively. ¥mg the ultraviolet curable conpositions of Exanple 1 to
Exanpl e 10, ,Exanpl €. ,46 to Exappl e 22 aratiye appl e.1 to Conparative
Exanpl o 3 (AiRE TRy aEPUECESANS| BRoo LY EORRAF YO8 ExhRpER G225t abi 11ty
in a high-tenperature and high-hunidi%¥ at nospherg, of a_,DVD 9" type

| ami nat ed 3T HPEFB B RATE | h PLFFhed ki & | D8 Rma@@SS a sil ver
alloy was evaluated ty the followi ng test procedure. The evaluation results
are shown ingepradentblY roRIA SIS (s ety VeI SOUR haring ek & okt caran
(fluorescent |anp exposure test;)> Each of the ultraviolet curable

conposi t i @PTeF Winkch R 3% pedranchsdighaln aftl xePERIRtY xanpl e was
coated onto a polycarbonate substrate for optical disk, wherein recording
i nf or mat i dmtEger wef el ro\i dad zeprsents tan ckntegeminting t4e M f i dnd wnst

| am nat ed thereon using a dispenser. Then a polycarbonate substrate for
optical dirslksatimfpiesithe following relation m + n S 5)

H
CeH{7SCH CHs

. (8)

CH,SCyH4y

As the ultraviolet curable composition, a compos:tion
which is liquid at a temperature within a range of normal
temperature to 40°C is preferable.-vIt is preferred thzt the
solvent is: not used fc; the ultraviolet curable compos-tion.
Even if'the,solvenfjis used, it is preferable that the amount
is as small as possible. When the compositicn is coated
using a spin coater, it is preferable that viscosity ia
adjusted within a fange from 20 to 1000 mPa*s, and prefierably
from 100 to 1000 mPa*s when used in DVD.

The optical disk using the ultraviolet curable



15 nmthick sem-reflective |ayer nmade of an alloy containing silver as a
mai n conponent was | am nated on the aforenentioned substrate. Using a spin
coater, the resulting lanmnate was rotated so that the resulting cured
coating film 37 has a thickness of about 50 to 60 pm Using a xenon flash
irradi ati on apparatus Mdel SBC- 04 manufactured by USM O INC., the |lamnate
was irradiated with 10 shot ultraviolet Light fromthe side of the
substrate having a silver alloy sen - ref | ective | ayer at a programmed
vol t age of 1800 V in an air to obtaln DVD-9 sanples of the respective
conp05|t|ons gve r ec S pasuce _test under a
f1 uor escefif Pgﬁﬁtﬁég 88H58§P&&9a§§% o(1) 4 P@?n§F§§ES%%&§§ g& Fﬁgted Three 20
W f |l uor escent anp Lactured by, Mt sybi shi Elec

Cor por at | ORTMREBL Y SB Eﬁ ELR3GSAM* Qﬁe“%éFP)gaﬁeﬁéc rPaﬁ&EHCBHrBaraIIeI on
the sane plane so as to _adjust the center- dlshance of _.the fluorescent |anp
to 9 cm %Ra@tad éas#&aweéﬁgﬁtwag dRYBEsEQraref h@chdBg: L85 TWRERRS £°50 cm
away fromthe center fluorescent |anp, so.that the read side (side of the
sil ver al Lofospatiosf keeding Haydormer Phea 6pﬂrrs<§alsuw§r€a§ﬁdaﬂF‘uéP—éecént

| anp face each other, and then an exposure test under a fluorescent |anp
was conductedn layeermaﬂposﬁre ftored fidor of Pheendgrazidlesf curahhee of
each sanple were neasured and |ight resistance was evaluated. <Durability
test in hcghpbedpndoat dise fanthekl gh- ke ditpt zeflephdve>lRgen.sdtipd e was

subj ected to an exposure test under high-tenperature and high-humdity
condi ti ongptigadddiilskoft @het peedpee inveht ibasist anceptéshl dHiskg " PR- 2PK"
manuf act ured by Espec Corporation, an 38 exposure test was conducted in a

hi gh-t enpaastnge sakdh Al ghrukemirdi, t YrabRospheca 1adiSRkCwandh8 iRkl b0l y 240
hours. Wth respect to the sanples before and after the test, Pl error and

reflectanggsolsuah ianfseiRitueR .M eERAMbIEs | 8¥eSuch CART 68€EicaD @s+0)
conprising a silver alloy sem -reflective |aver were eval uat ed.

<Measur enefl10keBl CR-ROM %@dcbﬂhl%ehiﬁiﬁinB'aeEth 9y phlecbangei1vere
measured by " SA-303" nanufactured by Audi 6. Devel opnent Corporation. A Pl

error raph0.0nuAlek RbnfhidifieAklieheesl/ BURASh ebnPbheht,baEoLe1ight

reflection layer, and a resin layer made of a cured film of
an ultraviolet curable composition, as a protective layer,
formed on the light reflection layer. Examples of the
optical:disk also includes DVD<5 obtained by laminatiny a
substrate compriSihg a light reflection layer made of a thin
film: of silver or~an5;lloy conta%ning silver as a main
component with the other substrate using an ultraviolet
curable composition such that the light reflection laysr is
used as an adhesive surface.

The optical disk of the present invention may be-an
optical disk having such a structure that a second subStrate
comprising a second reflective layer for reflecting laser
beams for information reading is formed on the resin layer

made of the cured film of the ultraviolet curable compwsition



test) and a ratio (% of reflectance ((reflectance after test/ reflectance
before test) x 1003 were determ ned by <calculation and the results were

eval uated. Pl error was evaluated by the following criteria. A Pl error
ratiois 5 or less. B: Pl error ratiois nore than 5 and 6 or less. C P
error ratio is nore than 6. Reflectance was eval uated by the foll ow ng
criteria according to standard for DVD-9. A. Reflectance after test is from
18 to 30% B: Reflectance after test is29ss than 18 and 16 or nore. C

Ref |l ectance after test is less than 16% Abbreviati ons of compounds in the

a0l o5, Mo Lhc, LolLeul 0o SatBOUIce: d CFEDR SLpt oBY] spe lyecldl oyl ot
IR T T N R T v
o™ "ERamples o the Cptical Gisk Riving SGeh 4 structure inciude ot
laminated optical disks such as DVD-9, DVD-18, DVD-10, which
are obtained by laﬁinating two substrates for optical disks
each comprising a reflective layérvfor reflecting lasexr beams
for information reéding, wherein at least one substratz of
the two substrates for optical disks comprises a refleztive
layer made of silvér or an alloy containing silver as 3 main
component, using the reflective layers of two substrates as
an adhesive surface.

Substrate for optical disk, thch are usually usad as a
substrate for optical disk, can be used as a substrate for
wopticalidisk:of the present invenficn.‘ A polycarbonate

subs;iéte-can be used particuléfiy preferably. Examples of
the “alloy containing silver as a main component” used in the
optical disk of the present invention include a silver- alloy
described in U.S. Patent No. 6,007,889 in which a ratin of
silver to gold (AgxAuy) satisfies the following relatiens:
0.9 < X< 0.999, and
0.001 £ Y £ 0.10.

The optical disk of the present invention is preZerably
a reproducing-only type DVD such as “DVD-5”, “DVD-10”, “DVD-
97 §r “DVD*IB”; a writable DVD such as DVD-R or DVD+R, or a

rewritable DVD such as DVD-RW, DVD+RW or DVD-RAM, and
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particularly preferably “bVD~9”‘dr “DVD-18”. The thickness
of the reflective layer made of silver or an alloy containing
silver as a main component in “DVD-3” and “DVD-18” is within
a range from 10 to‘30 nm, and is less than that of oth=r type
DVD. The ultraviolet curable composi;ion used in the present
invention exhibitsilight resistahcé even used on a thia film
made of silver or an alloy containing silver as a main
component and is therefore best suited for use as a
ultraviolet curable composition used in reproducing-only type
“DVD-9” and “DVD-18”, each comprising a sémi-reflectivs layer
made of;silver or an alloy contaihiﬁg silver as a main
component.‘ | o

The opﬁical disk of the présént:invention is not
limited thereto and may be an optical disk obtained by
forming an about 0.1 mm thick protéctive layer, cover layer
or light transmitting layer made of a cured film of th=
ultraviolet curable composition on a thin film made of silver
or an alloy contaihing silver as a main component included in
an about 1.1 mm thick substrate for optical disk. That% is,
the optical disk of the present invention may be an optical
disk suited for bluish purple laser beams for information
reading which is used as laser beams for iﬁformation reading,
or may be SACD (super audio CD) Cbtaiﬁed by laminating: two
0.6 mm thick substrates which has similar thickness to those

used in DVD.



6 Na~ %1 oOOMm! rrr WB .~raDPWH™NWON. ~-MN Ca 'V torl00.4d nt N N
4/ o0a+ 1wN v4j4) y o Ad) o.,qccno+ yO-0aQONg N Wy O y~~ UNH411N fsg
D4.)r7-,4r FLOWNHa] W 4444wwOQN Nxwr i wwdMVh a 00000a) " do com

27

Examples of ﬁhe production of “DvVD-5”, “DVD=-10”, "“DVD-
9”7 and “DVD-18” will be described below, Examples of -=he
optical disk of tlhe present invention are not limited thereto.
The ultraviolet curable composition used in the following
producticon examples means an ultraviolet curable composition
containing a compound represented by the formula (1) used in
the present invention.
(Prpduction pf DVD-9)

| bne éubstrate for obtical disk (A: second substrate)

obtained lby laminating a 40-60 nm thick metal thin f£ilm
(second reflective layer) on irregularities referred tb> as
pits for carrying recording information and one substrate for
optical disk (B: first substrate) obtained by laminating a
10-30 nm thick semi-reflective layer made of silver or an
alloy containing silver as a main conponent on irreqularities
referred to as pits for carrying recording information are
prepared.

As the second reflective layer,ffor example, a f.lm
made of a material containing aluminum as a main component, a
film made'of silver or an alloy ccntaining silver as a-main
compbnénf oxr-the like can be used. As the substrate fcr
optical disk, there can be used those known as convent.onal
substrates for optical disk. Examples of the material of the
substrate include émorphous polyolefin, polymethyl

methacrylate and pélycarbonate, and it is particularly
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preferred to use a polycarbonate substrate.

The ultravioiet curable composition is cocated onto the
metal thin film (second reflective layer) of the substrate
(A: second substrate). The substrate (B: first substrate)
laminated with the semi-reflective layer (first refleciive
layer) .is laminated with the substrate (A: second substrate)
through<the;ultravio;et curable.ccmposition coated ontd the
surface of the metal thin film (second reflective layer) so
that the surface of the semi-reflective layer (first
reflective layer) serves as the adhesive surface. Thern, two
substrates thus laminated are bonded by irradiating wit:h
ultravioclet light from one or both surfaces of the subatrate
to obtain “DVD-97..

(Production of DVD-18)

After producing DVD-9, the substrate (A: second
substrate) is only removed while remaining the metal thin
film (second reflective layer) on the side of the
substrate (B: first substrate), and a disk intermediate
comprising-the'subétrate (B: first substrate), the sem.-
reflective layer (first reflective layer), the cure film of
the ultraviolet curable composition and the metal thin film
(second reflective layer) which are laminated in this order
is produced. Two said disk intermediates are prepared, and
these two disk intermediates are bonded while facing ezch

other so that the each metal thin film (first reflective
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layer) serves as an adhesive surface to obtain “DVD-18".
(Production of DVD-10) | o

Tyo.substratesvfor optical disk (Cl: first substrate)
and (Cz: se;ond’suﬁst;ate);arékp;épared, each cohprising
irreqularities referred to as pifs fo: carrying recording
information and a 40-60 nm thick refléctive layer made of
silver or an alloy containing s#lve; as a main component
laminated on the irregularities..vAn ultraviolet curab.e
composition is coated onto the reflective layer (first
reflective layer) of one substrate (Cl: first substrate), and
the other substrate (C2: second substrate) is laminatex with
the substrate (Cl: first substrate) through the ultraviolet
curable composition coated onto the surface of the refllective
layer (first reflective layer) of the substrate (Cl: first
substrate) so that the_surface qgnthe semi-reflective layer
(second reflective layer) §e:vés.as«the adhesive ' surface,
Then, two substrates thus laminated are bonded by irradiating
with ultravioclet light from one or both surfaces of the
substrate to obtain “DVD-10".

(Production of DVD-5)

A substrate for optical disk (D: first substrate)
obtained by laminating a 40-60 mm thick first reflectiwve
layer made of silfer or an alloy containing silver as a main
component on irreqularities referred to as pits for carrying

recording information is prepared. séparately, a subsTtrate
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for optical disk (E) having no pits is prepared. An
ultraviolet curable composition is coated onto the finst
reflective layer of a substrate (D: first substrate), and the
substrate (D: first substrate) and the substrate (E) are
laminated with each other through the composition. Theén, two
substrates thus laminated are bonded by irradiating with
ultraviolet light from one or both surfaces of the substrate
to obtain “DVD-5".

Irradiation with ultraviolet light can be conducted by
a continuous light irradiation system using a metal halide
lamp, a high-pressure mercury lamp or the like, or by a flash
irradiation system described in U.S. Patent No. 5,904,795.

The flash irradiation systemnis.more preferable because

.curing can be efficiently conducted.

EXAMPLES

The present invention will now be described by way of
examples, but the present invention is not limited to the
following examples; In the following. examples, parts means
parts by mass.
<Example 1>

7 Parts of urethane acrylate FAU-74SN (trade name,
manufactured by DRINIPPON INK AND CHEMICALS Inc.), 8 parts of
a bisphenol A type epoxy acrylate UNIDICK V-5530 (track name,
manufactured by DAINIPPON INK AND CHEMICALS Inc.), 40 parts

of diacrylate of an ethylene oxide acduct (4 mols) of
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bisphenol A represented by the.following formula 9, 18 parts
of diacrylate of an ethylene oxide adduct (10 mols) of
bisphencl A represénted by the fdllowing formula 10, 11 parts
of dipropylene glyéol diacrylate, B8 parts of lauryl acrylate,
1.8 parts of an ethylene oxide-modified trimethylolpropane
triacrylate represented by the following formula 11, 0.1
parts of an ethylehe oxide-modified phosphoric acid
methacrylate represented by the following formula 12, 0.1
parts of ethyl diméthylaminobenzoate, 2 parts of 2,4,6~
trimethylbenz6yldiphenylphosphiné oxide as a
phdtoéol?merizatioh'initiatoi; 4‘pérts of l-hydroxycycilohexyl
phenyl.ketoﬁe; 0;05 parts of géliié é;id and 0.2 parts: of an
antioxidant IRGANOX 1520L (trade name, manufactured by Ciba
Specialty Chemicals) were blended, dissolved by heating at
60°C with mixing to obtain a pale fellow transparent
ultraviolet curable composition. The content of gallic acid
based on the total amounts of the ultraviolet curable

composition is 0.05% by mass.

? CHsg O
| i
CH2=CH~C—0-(CH2CH2'O>-©—C::@0CH2CH2 O—-C~CH=CH;

m CHs f (4)

wherein m and n represent an integer of 1 to 3, andm + n = ¢4

o L GHy —— 0
i e ? ‘ I
cmz=c1-t-c—o—(m-1,cu-tzo?-{_}—(I:{\\)--(ocnzcw2 O0—C-CH=CH,
p —_ q
CHs

(7.0)
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wherein p and g represent an integer of 1 to 9, and p+ q =

10.

o

ol
CH;,GHzG-é CH,0CH,CH,0— C— CH=CHj )
3 (11)

CH, 0O

| .
CH2=C—(":-0"CH20H2—O‘— —OH
0o

g
oH (12)
<Example 2> to <Example 6>

In the same manner as in case of the composition of
Example 1, except that the content of gallic acid was
adjusted to 0.1% by mass, 0.5% by mass, 5% by mass or 3% by
mass, ultraviolet curable compositions of Example 2 to
Example 5 were prepared. In the same manner as in case of
the composition of Example 1, except that 0.5% by mass. of
propyl gallate wasgused in place of gallic acid, an
ultraviolet curable composition of Example & was prepazed.
In Example 5, sincg a small amount of gallic acid was
remained without being dissolved in the ultraviolet curable
composition, a filtration tréatmént was conducted.
<Exaﬁ§le‘7> to <Example 10>

in the same manner as in case of the compositiong of
Example 1 to Example 4, except that the antioxidant (trade
name: IRGANOX 1520L) was not used, ultraviolet curable

compositions of Example 7 to Example 10 were prepared.
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<Example 11> to <Example 15>

In the same manner as in case of the composition of
Example 1, except that gallic acid of Example 1 was replaced
by 4-tert-butyl catechol, an ultraviolet curable compo®ition
of Example 11 was prepared. In t same manner as in case of
the composition of Example 11, é#cept that the content of 4-
tert;bﬁtyl catechci'waé adjusted to 0.1% by mass (Example 12),
0.5% by mass (Example 13), 1% by‘mass (Example 14) or 3% by
mass (Example 15), ultraviolet curable compositions of
Example 12 to Example 15 were prepared.
<Example 16>

In the same manner as in case of the composition of
Example 8, except that 0.5 parts of gallic acid of Example 8
was replaced by 0.5 parts of hydroquinone, an ultraviolet
curable compositicn of Example lé was preparedd.
<Example 17>

In the same manner as in case of the composition.of
Example 8, except ﬁhatvo.S parﬁs of gallic acid of Example 8
wasureﬁlaced7by 0.5 parts of 2-hydrexyhydroquinone, an
ultraviolet curable composition of Example 17 was prepared.
<Example 18>

In the same manner as in case of the composition. of
Example 8, except that 0.5 parts of gallic¢ acid of Exarmple 8
was replaced by 0.5 parts of resorcinol, an ultraviolet

curable composition'of Example 17 was prepared.
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<Example 19> to <Example 21>

In the same manner as in case of the composition of
Example 6, except that gallic acid in‘Example 8 was replaced
by hydrdquihone anﬁ thé cbnteht]waé ;djusted to 1% by mass
(Example 18), 3% by mass (Example 20) or 5% by mass (Example
21), ultraviolet curable compositions cof Example 19 to
Example 21 were prepared. |
<Example 22> |

In the same manner as in case of the composition of
Example 1, except that 0.5 parts of gallic acid of Example 1
was replaced by 0.5 parts Sf hydroquinone, an ultraviolet
curable composition of Example 22 was prepared,
<Comparative Example 1>

In the same manner as in case cf the composition of
Example-l; eicept that 0.05 parts cf‘ballic acid was nbst used,
an ultraviolet-curéble composition was prepared.
<Compéra£ivelExampie~2$ |

In the same manner as in case of the composition.of
Example 1, except that 0.05 parts of gallic acid and 0.2
parts of an antioxidant (trade naméﬁ iRGANOX 1520L) wexe not
used, an ultraviolet curable composition was prepared.
<Comparative Example 3>

In the same manner as in case of the composition of
Example 1, except that 0.05 parts of gallic acid and 0 2

parts of an antioxidant (trade name: IRGANOX 1520L) were not
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used and 0.5 parts of phenylthioethyl acrylate (manufactured
by BIMAx'Cérporataoﬁ'under the trade name of BX-PTEA) was
used,‘an ﬁltraviolet'cﬁrable coﬁposiﬁion was prepared.
<Comparative Example 4>

In the same manner as inlcase of the compositiorn of
Example 13, except that 4-tert-bu£fl Eatechol in Example 13
was replaced by hydroquinone monomethyl ether, an ultpaviolet
curable composition was prepared.
<Comparative Exampie 5>

In the same manner as in case of the composition of
Example 8, except that 0.5 parts of gallic acid of Example 8
was replaced by 0.5 parts of 4-ethoxyphenol, an ultrawiolet
‘curable-composition of Comparative Example 5 was prepared.
<Comparative_Example 6>

In the same ﬁaﬁnér as in case of the composition of
Example 8, except that 0.5 parts of gallic acid of Example 8
was replaced by 0.5 parts of p-n-butylphenocl, an ultraviolet
curable compositioh of Comparative Example € was prepared.
<Comparative Example 7>

In the same manner as in case of the composition of
Example 8, except that 0.5 parts of gallic acid of Example 8
was replaced by 0.5 parts of 2,3-dihydroxynaphthalene,
ultraviolet curable composition of Comparative Example 7 was
prepared.

- 'Using the ultraviolet curable compositions of Examples
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1 to Example 22 and.Comparative Exémple 1 to 7, a light
resistance test (fluorescent lamp exposure test) of a “DVD-9”
type laminated optical disk comprising a semi-reflectiwve
layer made of a siiver alloy was conducted by the following
test procedure. The evaluation results are shown in Table 1
to Table 4, resped%ively. Using fhé ultraviolet curabie
compositions of Example 1 to Example 10, Example 16 to
Example 22, Comparative Example 1 to Comparative Example 3
and Comparative Example 5 to Comparative Example 7,
durability in a high-temperature and high-humidity atmosphere
of a “5VD;9” type laminated opticéi disk comprising semi-
reflective layer made of ajsilver alloy was evaluated by the
following test procédure. The evaluation results are shown
in Table 5 to Table 7, respectively.
<Light resistance test (fluorescent lamp exposure test)>
Each of the ﬁltraviolet curable compositions of the
above respective examples and comparative example was zoated
onto a polycarbonaie substrate for optical disk, wherein
recording information pits were provided and 50 nm thick
aluminum thin film was laminated thereon using a dispenser.
Then a polycarbonate substrate for optical disk, comprising
15 nm thick semi-reflective layer made of an alloy containing
silver as' a main component was iaminated on the
aforementioned substrate. Using'z spin coater, the resulting

laminate was rotated so that the resulting cured coatiag film

.1 0.
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has a thickness 0f>about 50 to éO'ﬁm.‘ Using 2 xenon flash
irradiation apparaius Model SBC-04 manufactured by USHIO INC.,
the laminate was i;radiated with 10 shot ultraviolet light
from the side of the substrate ha§ing a silver alloy semi-
reflective layer at a programmed voltage of 1800 V in an air
to obtain DVD-9 samples of the respective compositions.

With the_abo%e respective Samplés, an exposure test
under é’fluorescent lamp was conducted and light resistance
was eQalﬁaﬁed. Threeléo W fiﬁbféséent lamps (manufactured by
Mitsubishi Electric Corporati.o'nv, NEOLUMISUPER FLR20SW/M (20
watt)) were arranged in parallel on the same plane so &s to
adjust the center-distance of the fluorescent lamp to 9 cm
and an optical disk was disposed:af the position, which is 10
cm away from the center fluorescent lamp, so that the read
side (side of the silver alloy semi-reflective layer) of the
optical disk and fiuorescent lamp face each other, and then
an exposure test under a fluorescent 1amp was conductex,
After exposure for 72 hours, PI error and reflectance of each
sample were measuréd and light fesistance was evaluated.
<Durabiiity'test in high*temperatﬁie and high-humidity
atﬁoééhere> | |

'Each sample was éubjected to éﬁ éxposure test unter
high-temperature and high-humidity conditions, in addition to
the above light resistance test.

Using “PR-2PK” manufactured by Espec Corporation, an
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exposure test was conducted in a high-temperature and high-
humidity atmosphere at 80°C and 85%RH for 240 hours. With
respect to the samples before and after the test, Pl exror
and reflectance of an information recording layer (referred
to as LO) comprisiﬁg a silver alloy sémi-reflective layer
were evaluated.
<Measﬁrément of PI:errér and’refléctance>
'PI érror'andvrefiectancérwéré mﬁasured by “SA-303”"
manufactured by Audio Development Corporation. A PI e:lror
ratio (number of errors after test/number of errors before
test) and a ratio (%) of reflectanée t(reflectance after
test/ reflectance before test) x 100] were determined oy
calculation and the results were evaluated.

PI error was evaluated by the following criteria.

A: PI error ratio is S or less.
B: Pl error ratio is more than 5 and 6 or less.
C: PT error ratio is more than 6.

Reflectance was evaluated by the following criteria
according to standard for DVD-9.

A: Reflectance after test is from 18 to 30%.

B: Reflectance after test is less than 18 and 16 or more.
C: Reflectance after test is less than 16%.

Abbreviations of compounds in the tables mean ths2
following compounds.

DPGDA: dipropylene glycol diacrylate
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LAC: lauryl acrylate

DMAEB: ethyl dimethylaminobenzoate

TMBDPO: 2,4,6—trimethylbenzoyl diphenylphosphine oxide
HCHPK: 1-hydroky¢yclohexylaphenyl ketcne

PTEAC: phenylthioethyl acrylate
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'INDUSTRIAL APBLICABILITY

According to the present invention, an optical disk can
be obtained which does not cause b}gckening of a reflective
layer made of silver or an alloy‘containing silver as a main
component and alsc causes no increase in read error (EI
error) of signals and less change in reflectance even when
exposed to room light such as fluorescent lamp Therefore,
it becomes easy to use, as a material of a seml-refledtlve
layer or reflectlve 1ayer which forms an 1nformat10n
recordlng layer, s;lver of aﬁb;iioy contalnlng silver as a

main component and also it becomes possible to supply a high-

reliable optical disk such as “DVD-9” at a low cost.



000 oON Ve .-i NI VHUrl1 +4ro40 mr > m4 .0Omsi0O OO0 UO "4 NIj sEG
VH Ncu) N N A H 47 INDUSTRI AL APPLI CABILITY According to the present
invention, an optical disk can be obtained which does not cause bl ackeni ng
of a reflective |ayer nmade of silver or an alloy containing silver as a
main conponent and al so causes no increase in read error (EI error) of
signals and | ess change in refl ectance en when exposed to roomlight such
as fluorescent |lanp. Therefore, it bec S easy to use, as a material of a
sem -reflective layer or reflective layer which forns an information
recording layer, silver or an alloy cepipu®ing silver as a main conponent
and also it becones possible to supply a high

1. An optical disk comprising a first substrate, a first
reflective layer for reflecting laser beams for information
reading formed on the first substrate, and a resin layer made
of a cured film of‘an ultraviolef’éu#able'composition formed
on the‘fir;t reflective léyergfwﬁéﬁéin;'

the first reflective layeffis a 'reflective layer made
of silver or an alloy containing silver as a2 main component,
and

the ultraviolet curable compésition contains:
(a) a radical polymerizable compound,

(b) a compound represented by the formula (1):

(1)

wherein R!, R%?, R?, ‘R? and R’ each independently represents
(i) a hydrogen atom, (ii) a halbgén atom, (iii) a hydrexyl
group, (iv) an alkoxyl ‘group héviﬁg*l.tq 8 carbon atoma, (v)
a carboxyl group, (vi) a group"réﬁresented by the formmla
(2):

o]
_~< (2)

OR®

(wherein R® represents an alkyl group having 1 to 20 czrbon

atoms which may be ‘substituted with a halogen atom, or an



reliable optical disk such as "DVD-9" at a |low cost. 48 CLAIM5 1. An optical
di sk conprising a first substrate, a first reflective layer for reflecting
| aser beans for information reading forned on the first substrate, and a
resin |ayer made of a cured filmof an ultraviolet curable conposition
formed on the first reflective |layer, wherein the first reflective layer is
a reflective layer made of silver or apgalloy containing silver as a main
conponent, and the ultraviolet curable conposition contains: (a) a radical
pol ymeri zabl e conpound, (b) a conpound represented by the fornmula (1): HR
(0) wher eabkBhylR3rolp, hB4iagd 1REcca0h cardepeadenisl whiehr asgnbes (i) a
hydrogen atom (ii) a halogen atom (iii) a hydroxyl group, (iv) an al koxyl
group havsassrutsat%dcarﬁanaahg%geﬁvgtomcab&owngr%palwl) o& group
represented by the formula (2) (mhereln R6 represents an al kyl group

having 1 42x€0y8360e0pha, ghict g4 DErBURSLhbse ik é,h@l'—%ea atom or

an 49 al kenyl ng to 2 carbon atons which may b€ substituted

Win 2 hakageBagAoBloutt Ck bhaBdyldtelongd cAbEYLp0nays iyl ne by ol 8,24

car bon at ons oup, “a oxyca Bup’ an

acyloxyl ou an alkox r.o as a ubstl nt, and at | easf; ong o;
£5 04 ¥ At zfyshfcgi d&%%ﬁfﬁt e (& et de 60RO,
photopoly ri t|o sni.tiat he optical disk according to claimi,
wherein a s@ ‘gdbsﬂPaﬁegggﬁﬁF¥£ 95 °¥Pse@BAd reflective |ayer for
reflectln? Iaser eans for information readlng formed thereon is fornmed on
the resin{Fhy8r T861581 BhosRPRLYMeRd ZE4oR RR$EL3KPTR the second reflective
| ayer. 3. The-optical disk according to cIa|n11 or 2, wherein the conpound
represented by the formula. (1) is a conmpound represented by the formula
3): HO
(3) 2. The optical disk according to claim 1, wherein a: second
substrate comprising a second reflective layer for reflecting
laser beams for information reading fOrmed thereon is formed
on the resin layer so as to contact the resin layer with the

second reflective layer.

3. :The»optical disk according to claim 1 or 2, whersin the
compound represented by the formuia (1) is a compound
represented by the1formu1ai(3):
HO
Q
HO (3)
OR’
HO
wherein R’ represents an alkyl group having 1 to 20 carbon
atoms which may be substituted with a hydrogen atom or a

halogen atom, or an alkenyl group having 1 to 20 carbom atoms

which may be substituted with a halogen atom.



O HO (3) HO wherein R7 represents an al kyl group having 1 to 20 carbon
atonms which nmay be substituted with a hydrogen atomor a hal ogen atom or
an al kenyl group having 1 to 20 carbon atons which may be substituted with
a hal ogen atom 50 4. The optical disk according to claiml or 2, wherein

the conpound represented by the formula (1) is catechol, --sec butyl
catechol, 3-tert-butyl catechol, 4-sec-hutyl catechol, 4-tert-butyl
catechol, 3,5-di-tert-butyl catechol, 3-Sec- butyl-4-tert-butyl catechol

3-test-butyl-5-sec- butyl catechol, 4-octyl catechol, 4-stearyl catechol,
hydr oqui ngne, @hayelﬁewaxda@gw aeeemzné db- Lentmbuyt »s&hzdr QHYLEORELha, 5-

bis(1,1,3,3-tetramethyl butyl)hydroqui none, 2,5-bis(2,1

di met hyl bEE)ﬁb):G}SQr %B'.r@%ﬁteﬁe%?r ‘Eh@okorﬁﬁ%“‘?'l)Oﬁsplﬁﬁ%éhb@' F-sec-
butyl catechol 3- tert—butyl catechol 4-sec-butyl catechol,
4-tert-butyl catechol, 3,5-di-tert-butyl catechol, 3-=ec-
butyl-4-tert-butyl catechol, 3-tert—bﬁtyl—5—sec—butyl
catechol, 4-octyl catechol, 4-stearyl catecheol, hydroauinone,
2-hydroxyhydroquinone, 2,S-di-tert-bufylhydroquinone, 2,5-

bis(1,1,3,3-tetramethylbutyl)hydroquinone, 2,5-bis(1, 1~

dimethylbutyl)hydrbquinone, resorcinol, orc¢inol or pymogallol.





