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The present invention relates to an optical disk

conprising a reflective |layer made of silver or an

alloy containing silver as a main conponent.

BACKGROUND ART Typi cal exanplies of a Ian1nated

di sk include DVD (digital versatile di sk or d| l‘”m""mmm

video disk) This DVD is produced by a of at 9150
| east |lam nating two subgigcatres rohor optlcal dISk 1%@_
substrate being obtained by form ng an |nfornat|on
recordi ng | ayer on one t r optica
| am nating agent used |%y€§§%§ogl%§n1natlon |s”mmmmmmulmmm"
generally an adhesive conprising an <o
curabl e conposition. The information recordlng Iaye
is alamnate conpr|§@%%N% b%&%ﬁkﬁ for optical disk
nade of a synthetic resin’suc as pol ycar bonate; a
| aye ri sing |rr ular| ferred tq as pi t
o aoE RERBa AP UFR Lo FeyPERanEoand CRS Jombe A1s
fornmed on the substrat and a sen1- reflective or
CORRIpSANd PefRddEiCtd Va aé"r Y eomader Pdc ity Sraddr 2h@dieY

for information reading, fornmed thereon. The sem -
CopgpiadnPy 8 ILYyEr agnd FﬁéHCGﬁﬁF@P@nﬁeflectlve | ayer are
| ayers which are forned on the top of the information
recording 2 layer and are generally conposed of a thin
filmof a nmetal or a netal alloy. In a
repr oduci ng-only type BAMCKGROUNMG BREtructure in which
two substrates for optical disk are | am nated, various
opti Cagbidedksxerpidkes Bdr aexanmphetednoppticadl ddiskk include
referred to as "DVD-10" is produced by preparing two
DVpol(yidgrihalatve r sattidter atiesk far ddptiiteal vdicslo wHerkei.n This DVD
irregularities corresponding to recording information
isr gfrededdt pyas piethodaid provieded Qamimatiwof ae® Gubdtrates
substrate, and then an alum numlayer is forned as a
folrapetitan aeklkectheg shiaseratlkedds ngobbitAfieiidyOForming an
readi ng thereon, and | am nating them using the

i nFoUHbRYBN| 2486 raS ndN 189REeSoHe ot saBRt ral¥Drar ichtical disk.
produced by | am nating the above pol ycarbonat e

A 3dbstnatef %en@r Qduei g '“RVR- 1@" 1%&%,—,1%1%%&%“5@%%113, an
transparent “pol ycarbonate substrate with no

adh@fs%@wcbagrl%m di;ng ll@f%kuoflgft"%@rta%qr e%n}ﬁ;a!g\ff&l%'}l.

I's produce m nat |ng a substrate,

ob 2 pgd s b o ALT DY 28Rl athUaner 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 |layer made of gold or an
all oy containing gold as a main conponent, silver or
an alloy containing silver a main conponent, or a
silicon conmpound on pits provided on one surface of a
substrate, using the reflective |layers as an adhesive

1a3 2GRy W theldmie,y Moy ick P _qpqgjgyff a metal or

["fam nating two substrates each conprising two

aidggyjngﬂ%ﬂ$.recording | ayers formed on one surface.
“DVD- 9", ich has a large recording capacity and is

capahl e .of._ r. [ i_nt ar. j an | ayers _from aone.
surf taicne,a i'§ prg)gfr&rcg%tgfl 3) nglyg\%yﬂ | r?gij ifs\%t ngyr?atsé:rﬁuéﬁ@ugfe 0
a sem -reflective | ayer of .DVD-9,.0r, the like, .gold or .

) TR HESIGHRE 0 BB s S Ry AL Tl e rious
velré% eféneg%i[ ve .and is therefore di sadvantageous in

ORHIER o IEKSt SFiP t-he I PEBRPLEnpBlnaAPRASas diakbagkerred
that a filmformation is very difficult. Therefore, a

Los@fdy P~ 10ep I ide SROFUARF O Ferersr 19 diWco pdaivadionngg e
silver as a main  conponent has intensively been nade

substdipde s tfarts opftdgs lasl i skomberred nwilttr egatld rad e fil m
is formed with ease. However, there arose a problem

CorrAS PANEBIY itoy refcopdrg  isdmnmadileg gidfemrest tan as pits
alloy containing silver as a main conponent as a

aree piravafdest oinv @nleaperr farcas tafcal [sybadtrertiegr aines tharham
a conventional ultraviolet curable adhesive which is

alusdchum laye rpried fotrimed afs BVDaYerorfprr Siafd egalihoorl ager
silicon conpound as a sem -reflective layer is used.

beSpacifldrcdlnfprmattien R¥Rd.ngMihedt d$6s andsillavEha®indn them
alloy containing silver as a main conponent in a

usseni thef laaciiiven ayele raRd WSEeSchesGRRYSUARRRA., “DVD-5” is
adhesive, is exposed in a high-tenperature and

prididglciumydilaniarasghene 2@ove eNgdar®nate substrate for
deterioration of the surface of silver or an alloy

pro@icaingl MHVHI10eT «d%ha SRR veSRARARENE fas spateed by an
adverse i nfluence of the adhesive and an increase in

YRS 2l cer sohS toh teeadichd nd 9Rgls Iordi
poa%g%arghgé ogcur, gng th&s EUrabiFiF%%gF%D%%?grdlng layer

ireal d ' b
cotiast s, o ojacgics, Jg.aplus by shpye g o

h-tenperature an ere,

su%%%r%%%np&%ic%hﬁgeo%%aRE%%pigdf%rm&%%hghggﬁuhﬁnwgﬂCh
a

n ul'tradviolet” ¢drable conposi tion-contai Ni-ng

enyl.t hi get hyl (met.h)acryl ates is used as _.an
=R IR VE BBV Beek” Bl R P SR8 £ SR of 2
Ja Unexami ned Patent Publication

> BRSRAT N S02. upstsnte, wnich 13 btaThed B eining a

semi-reflective layer made of gold or an alloy containing
gold as a main component, silver or an alloy containing
silver as a main component, or a silicon compound on pits
provided on one surface of a substrate, using the reflective
layers as an adhesive surface. Furthermore, “DVD-18" is

produced by laminating two substrates each comprising two



hereinafter referred to as Patent Document 1). In
Patent Docunment 1, there is described that, even in
case of DVD-9 in which silver or an alloy containing
silver as a main conponent is used as a
sem -reflective |l ayer, after , conducting a test in a
hi gh-t enperature and high-huﬁidity at nosphere at 80C
and 85%H for 500 hours, neither discoloration of the
; I lect l RN [ of. .. .pi 0ocG _qn
B R e e Y e P
d..i S i-refl dve _l r. can
S 4 ARG TRTe Be Bl el U EBaRle of
risi tal reflective |layer such as DVD-9.is
re%%??lgsiigﬁgor atr{[‘ﬁé)%rré)tfal%wor gfillyéa’gtsi \%)eéolmafélre §UE H0&5%an s
ultravi ol et curabl e conposition used as an adhesi ve.
Cufgeggﬁyepfﬁga&}&ﬁﬁénl for exanple, there is reported
a technique in which an adhesive __conposition
cont &Pnith§ BAL&ELBH Ipsl FREL F86ILECES¥SotkAdSraof DVD-9 or
phot ocati onic polynerization initiator, and
they didRyc g8k WL @ 5 iddicPrasampaingrifumaigrivosisgd. However,
inhibitor is coated onto a thin filmsuch as al um num
goddpasi vegyf ekpehsade pod dsamplegefogleaidisadyentayedus in
and colum 25 of Japanese Unexam ned Patent
vipuwbbifc apistn afikdokak) shidic2002ope38d, hher ei aftiwback that a
referred to as Patent Docunent 2). Exanples of the
fihypdfoxyedniboxylsi vergcidd fifnculde cTherefaced, ai soadyron
acid, tartaric acid, malic acid, lactic acid,
replaeehghltabli cideied, oktydhoxypyyutbatadditdlg silver as a main
di met hyl ol but anoi ¢ aci d, di nethyl ol propionic acid, a-
cohpdnexyi pabutiyitetsagedy deandmpldenykgbyeel i¢ aei éheap as
mandel i ¢ acid, 6-hydroxy-2-naphthoic acid,
coRphyduoxyhanzgene aekda ¥i1Rydsoxpiraephthahi eaaei d,
p- hydr oxyphenyl aceti c acid, p- hydroxyphenyl propi onic
aci dyogble@zi BheraChdosehal bedaphemachde a0¢aBahkte of pvp-9
acid. In the optical disk conprising a neta
cohBhh8ehhVE1ha¥er o aqhsiueg £BntASnTR a%i&@%&esgléemain
l ayer of the ultraviol et uraBIe conposition used as
cohﬁgnég@e§kvg %§m§L§8f§Qc%gggrﬁggEr_BEQQ%?ghlE%rdeteriorates,
exanple, there I's proposed a technique relating to a
whERTROBLHLAR. BBYLAY. X el 8L adNes}oR LAnBRYDeAlnicn 15
anor phous silircone resrn substrate and a ne af
reflective _|ayer . .made_o ol.d, silver, co r s
-1 uﬁﬁn%hﬁoPrPﬁécFﬁgg €§e§Yg‘PoF°8£5ﬁ6F8? QBESHSF a silicon
colu 28, colum 29.and,.col um 34 of Japanese .
COEHS%ﬁﬁiﬁédapéFBﬁfngﬁﬁF at’'fo a¥R6kéP)uﬁﬁé-zdﬁ%@lelcallyr
285842, hereinafter referred to as Patent Docunent 3).
wheh DYRrg-t ¥BARPqHESSa2t ECANPEUETT BMafilAgYt 6ORA2INING silver

ultraviolet curable conposition for optical disk,
ascgnmgpﬁiﬁ@mponent in a semi-reflective layer and uses a

conventional adhesive, is exposed in a high-temperature and
high-humidity atmosphere for a long time, deterioration of
the surface of silver or an alloy containing silver as a main
component 1s caused by an adverse influence of the adhesive

and an increase in number of errors of reading signals and



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

pol yneri zation inhibitors such as hydroqui none
nmononet hyl ether, t-butyl catgchol, p- benzoqui none,
2,5-t-butyl - hydroqui none and phenot hi azi ne can be
used in an amount within a range fromO0.1 to 5% by

pdBs pdEseth@n ddid otalg Wtcﬁlfgbfﬂe@}”éf sl et
curable conp03|t|on for optical disk he way,

dt e 4151 Hesadd bed- A dechni que regarding a rapid

curing two-conponent type acrylic adheS|ve which is

excel o vk AMNCHRRd 1 Eh AN AN etga,?r;ﬂé%%ttdre and

whi ch ~ contal ns an acrylic conpound se
t Y/ cid and ters th reo
ﬁo}{(%neﬁs éﬁ} baa:gﬂe yrﬁereflszatelxo“"rﬁnp i Hi ttf elr ,lsa Pgréiﬁ‘%sced a
aci d derlvatlve and ot.her additives i used as, a

tq ﬁﬁbﬁﬂé}ﬁ%awl&fa@e& et §u | MRS D

CFa e up er right col um, I|ne 5 to the sane page,

lf}gef 09yl (et PIEARSS f Upsthmss@n

Unexam ned Patent Publ i cati on (Kokai) No. 3-134081,
aqfi e Wraftfe PYRsTr (38f tip e Hamrdift w)camtaru; expgrles of

|s al so proposed that, in order to cure first

ﬁf@ﬁﬂﬂhﬂ%ﬁ]%ﬁveézé@hiﬁcaﬁhﬁthQﬁﬁkhﬁﬁ>2002 -212514,

portlon upon bondi ng, a photopol yneri zation initiator
hereigddddn o e mgitbsiv @ cdipdogitt ilpruwmhtt He . In Patent

squeezed-out adhesive is cured by irradiating with
Dadumeand dl,ettHamghtis Ak desidrddathahoveeren nirt mse of DVD-9 in

technical field of an optical disk, inprovenents in
whilohals il liter wirerarexqldsed dantaihivighsitlerqrerad w enaand

hi gh-hum dity atnosphere for a long period, corrosion
comgRirsdrandes afseal et al geafil-eetfilve-diayeriayaadhesitar to a

netal reflective layer of an ultraviolet curable
comRipasidg en tst e |d ke drventpdhenire Rern msitgrdirkthidity

The present inventors have intensively studi ed about

a it pHia\e | APMIIMC QIn B IR GRr HOIK HRIWY,| SidiG Har
refl ective layer made of silver or an aIon

diCH 1 PG S 'chVQ:rhé@‘sse"ihl@'éfle‘&wqrgyexa%ralf%q“matlon of
st udi ed t hese conventlonally known probl ens.

I I ity I _
pirfilds &&ﬁ%:2§%|gﬁﬁfggi Qﬁbovel @s 3 d?nDVD 9 in

exists, In ad probl ens.

WGP RN S & ﬁb'a%meh% Vg@m%mre LAy R, ORL %_J dad B

conpr|3|ng a reflective layer SiIver or %an
oﬁﬁafﬁé containing silver as a naln conponent is _
posed to room light such as quorescent lanp, this
i s .blacken

el Sathved Biebyh, 9 SR LAY LOERR8  reca
re(f&aercitti eo efyr]eq:ersucc%d%serDrV%r )9 1asndcotrq:uoss:Lon of the metal
reflective layer due to an ultraviolet curable composition
used as an adhesive. To solve the problem, for example,
there is reported a technique in which an adhesive

composition containing a cationic polymerizable compound, a

photocationic polymerization initiator, and hydroxycarboxylic



it becones inpossible to read information in the worst
case. It is very inportant to solve this problemso
as to inprove practical characteristics of an optical
di sk conprising a reflective |layer made of silver or
an alloy containing silver as a main conponent. Thus,
an object of the present invention is to provide an
optical disk conmprising a reflective |ayer made of
aclid vy aroralamialdn0ye o g dH Nih1Sid M r aSs &dBidH onto a thin
conmponent, having excellent |ight resistance, which
fidoesued LausRinblAGketds & B efled | V&)l ayelnand
al so causes neither an increase in read error (P
cIRiey ) Lonal ' ANGE: BY,
when excg%lstgﬁdrg{‘% aﬁlod;?n{?lﬁlgﬁf%%?ﬁ@a%é})afr{eﬁ%%ggent rgen%%atent
T INVE T | ve t.he 0
P@eﬁ%@ﬁﬁi (g:otma!ﬁ I\MV %Og\l 1430 %et%elrpa{@éxe[?efterred to

e present I nventl o'n, € presen

[ t i ed t ti i sk [ ,
o ALY St AL Ul Spatou LRl ks o a0,
o P SR Y U, (RS oeuent 4 Lo Fatert,

i.s. not ., any descri pt,ion about |ight resistance of an .

nafiq i SEC SRR S d B LIS IS e | Qi oty Tuvic
of silver or an alloy containing silver as a main

adGhp St hvdmd Patepdifeae iy  Gigiather] odmr ardsuvipacgsl, o-
about a specific ultraviolet curable conposition to

hylr Q¥ iy e optaichl cdiostdicbailailygod isemicid, mandelic
reflective layer made of silver or an alloy containing

acdid,y & hyskr ox virgi i adviierientac ifor penly desdgutdcdie st 5-
specific additive to be used in the ultraviolet

hysinoadylis cptrihediitd eeid, Thethy dvas: ypdrehiyiliaed td ooraatildg mp-
that, when a light resistance test of optical disks

hypiredypde nyyl preipigntilte aaliaye qirtirerziavits addre atieldldayhic acid
tested, severe discoloration of a reflective |ayer

andade 1dficsidoder. or an all oy containing silver as a main
conponent occurs and refl ectance decreases and also P
erran thecogaseal Yilsk Ran@iti sBogureetdl BRTdiR@ive layer,
regarding an optical disk is not disclosed. Also

adRalsarin Bec theninet adoes Mel-tSHagaslye et ¢eabhea trakheds
Wth respect to a nethod for inproving I|ight

curepl1 et 2ReRoefi tabnoRiskedla sdittle GRAMREH%N] s2 A&l a6t i¥@ortant
| ayer made of silver or an alloy containing silver a

3pTR) HOPP Th sept o r i
prconsidereg a?gfﬁéé?'tﬁ%€£§ §%|%£E%ﬁ$%§ %hg%%ﬁ%ﬁgﬁeo¥e%§tlng

tof 8 lBfbos thanehafdg @kcehh%et Qhesion 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 34 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



an all oy containing silver as a main conponent

occurred after exposing to roomlight such as

fluorescent lanp is caused by surface oxidation of

the reflective layer. They have studied about, as a

conposition for formng a regn layer to be fornmed on

the reflective layer, an ultraviolet curable

conmposition containing antioxidants such as citric
diagiod operataddirdne atiatryite; acithidaatiHohea®abed compound

hydr oxypyruvi c acid, dinethylol propionic acid,

ad&fﬁWﬁﬂ%Wdﬁ?ﬁﬂﬂéWHévﬂﬁqia'ﬁﬂﬂ#ﬁﬂd&ﬁﬁ”d&ld is proposed.
6- hydr oxy- 2- napht hoi ¢ aci d, p-hydroxybenzoic acid, 5-

ThYE QY iaSeRhtdhald G e Qhaﬁ: Iﬁ&ﬁ?@iﬁ@%‘%o@@@dhﬁkﬁcﬂ&s such

and it gallic acid added therei'n. As a result of

<0 Ves%mn@% SRS e*’c%t i G P%"t%é%?fa%abe
b%ﬂnt er gi&g?ggygb tIH? oun '”%F@ﬁ&f%hhﬂﬁih azine can

aV|ng a“chem ca
structure simlar to that of aII| aC|d for
bee%gﬁézlp B SRR Sy 1o Gh di€ He&& SR dlass

ba%n%rgﬁa%ﬁﬁhg qfﬁ%dr0§§F%8ngund Eﬂgrav1o et curable

2,5-t- butyl hydr oqui none, = catechol, t-butyl catechol,
COMPOSALLRE TATd Btdicadi diskd trihydroxy compounds such
as pyrogal lol, and found that a conpound of a
spect gh@tW@dbuﬁ@eﬁﬁvﬁﬁgdﬁﬁqré§§@ ewd eghadaliec regarding a
hydroxyl groups exerts the sane effect as that of
ragdld icElraddiod twoms@mpenenith & vipree sty lilioy @gthiesr vieasrhieadn is
conpl eted. The optical disk of the present invention
exgerpeindes na adhiesstons dips hdtcdy, aa faidhsts ivef lcompiosd timpemwhich
for reflecting |aser beans for information reading
cohtreg em tElve yiliics tcompobstcr ated e cared! & roesi (meltayecnydde acid
of a cured filmof an wultraviolet curable conposition
andoente ren thieer efdft,sta pefdoagicste d-bpaed wharaer itzae ion
first reflective layer is a reflective |ayer nade of
inditivenbror aaradllliey acart aleiifG tiivlevehdasthefialiditives is
conponent, and the ultraviolet curable conposition
useenbai BSfirlsd) cdnbedictdl spahitiRi Z@lle FRIPeUAtplE)) Aains,
conpound represented by the fornula (1): OH wherein
pa?é,GRzupB%m E&g%ﬁchiuﬁ@Chlh%QBQGQ@EQB%YS%%%V%%%%tSLower
i) a hydrogen atom (||) a hal ogen atom (iii)

1eltrde@ivinn, 9nQWR. 101, Vihndh e&akds FrouR agwisad U]qetx%rr@.ned
carbon at ons, (v) a carboxyl group, (V|) a group

PaE%BEe%%%QQ@aQﬁothK%Q%qqlﬁ0113—134081, hereinafter referred
to as Patent Document 4). There is also proposed that, in
order to cure a first component solution squeezed out of the
bonding portion upon bonding, a photopolymerization initiator
is added to an adhesive composition and the squeezed-out
adhesive is cured by irradiating with ultraviolet light.

As described above, in the technical field of an

optical disk, improvements in durability when exposed in a



(2) (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 with a hal ogen

atom, or (vii) an alkyl or _plkenyl group having 1 to

24 carbon atons which nay have a carboxyl group, an

al koxycar bonyl group, an acyl oxyl group or an al koxyl

N SHksty { afs é%P% ,
km%%, Rf%%ﬁ?FE iéhgyﬁg'fbxy Jg%g!p%ﬁhén f%%agi?égﬁéﬁng

PSP AN 28 |0 o VLA Y ACGRIAING LA JNS P eS|
I nvention, an optical disk can be © ai ned Whi e es
ot .cause hl ackenin f reflective .| ayer, made of

a slﬁsvleo‘r?}l 2cro aan%lai%laoqy I%ofﬂteaﬁ% iy "SSP fadh Yk violet
conponent and ,al so causes nqQ increase in read error _

CHRD G TP T i h A% ik 1S NN ge e ReAhritaidied.
even when ,%gposed to room |l ight such as fluorescent

Thea iy e Shidr efbieRtonst heaiGoned dadyaly wddidigd gbout the
material of a sem-reflective layer or a reflective

dqVRIaPREIte P T e Gt sHirfet icomBrdssmdl iy nefijective layer
silver or an alloy containing silver as a main

magemsdn éitlveah @ ralago dltl de e ipde [Hid vier @usp@l ynadm
optical disk such as "DVD-9" as a high-reliable

cogpansalt disgikd adtsca dtodicgstthek?z BESTMIDBENROR yCARRWMNING
OUT THE | NVENTI ON The ultravi ol et curabl e conposition

pnedd enrs .anAepti cabuldj skhegnpaivei figuadr ehbhechddétlapel
made of silver or an alloy containing silver as a

priori renC @ictent iaceaiddivign ad hte peseNprioblefis.OoNThe
contai ns a conmpound represented by the formula (1).

prora enefilsect ipr@dlayeri nashised heedi Rin &f@fisallo fa1m
conplete reflective |ayer which does not substantially

conpATiny laagest 1Reans o Al i alatRt 03N ¢eadiN@ 0L alloy
sem - reflective layer. The filnms are used for

con@fd iGN 1113887 asD@AME: 1S @Grfh ntf AMRELRR €3 Mom
The (meth)acrylic acid refers to acrylic acid or

1igRithation 1% QQM%me%Q%nEhQagﬁnet%ﬂﬁ r%%l%@%qv%pgay r is

erivatives of acrylic acid or methacrylic acid. The

b1SUIRALR HRRe3LRLd St he f.onTula Q%)rk%ﬁg%qggce and an
conpounds each”having a different structure, and 1s

; f.erahl al i ¢ _aci I [ i i ter

A L S P i By PP Eef8) mprpo and thus

BRI Enlp R TRIY T A0 AFB AL b I WL 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 comprising a reflective layer made of silver
or an alloy containing silver as a main component, having

excellent light resistance, which does not cause blackening



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 with a hal ogen
atom The al kyl group and al kenyl group nmay be
branched or 13 linear and th% hal ogen atomis
preferably a fluorine atom a chlorine atom a
brom ne atomor an iodine atom R7 is preferably a

ofudrRaan At 1y AR WIS tdéIL%%saln‘@iltl'%rro% MU se in

may have a branched chain having 1 to 20 carbon atons,

re@d &:S-J1OT @ 1P, kﬂdf %;3%Q§§§EEM?IOQ%<§Hé5%

nonsubstltute gro ave ae%ranched

A rbon gt ons r Iarly
regrlé% ragb etJ? %&%er? toosrﬁd or rdoﬁnonSL?‘glact ed %l kyl
gh ha 'ﬂ% 1 to 4 carbon atons. Specific exanples of
9ﬁq &Fd ester include net hyl gall ate, ethyl
gallate, propyl gallate, isopropyl gallate, isopentyl
gal | ate, octyl gallate dodecyl gallate, tetradecyl
gal | ate, hexadec IIate and oct adecyl gallate. As
the conpound rep]ﬂY REHPE HEEF JNVH I@%) gal lic
acid is preferably used. As the gallic acid, for
exanpPe SOlgrodhEt Hrobiergctor 8¢ Bplpadniippshe present
Phar maceutical Co., Ltd. are easily available. The
inyempdond oSy eIesead By viehd orer ialve Etudisd mbefudr alpityical
a conpound represented by the followng fornmula (4) :
diEks wiséngi mnRy 1 tReviR1E tamtrRbleacmpodepdnteatdsyribed in
represents a hydrogen atom a hal ogen atom an al koxyl
exgmplesha\fi nhel abové eariban aatteny Padenal Dplcugleotp 1 to Patent
having 1 to 24 carbon atons 14 which may have - COOH,
DocGoeRt? 3)-.OOdRE8ver, - ORl4hasaBoveupsibtughts, Othere is not
al kenyl group having 1 to 24 carbon atons which nmay
anlyade sce@oldi onCaEkBL2, 11GEERL3 sak taddk4d oFS ad optical disk
substituent (wherein R12, R13, and Rl14 each

com@@QBQﬁ@e@t%ﬁmlL%@EQ%%ﬁh%eaﬂa@%&yha@%o%ﬁ RavkRg brt@n8alloy
carbon atons or an al kenyl group having 1 to 8 carbon

coRtt@A®) n |%1ﬁ%%rf%%nﬂl%aﬁﬁ)c %%%ﬁbﬁkc %ﬁ@”&h%%eQ?eEgels

substltuents as for RS, 0 and R'" inclu

neax%gggaryoateg%l ltlllmh%%%n a"sg@ca%ﬁ% AS ¢ aw '1@% curable

atom ch rrne a brom ne atom or |ne
co&Fb%£t§B§2§¥lFgr%ggdsﬁﬁhtﬁ%uoﬁ?&%&ﬁydlgkh%é%Prggagéya semi-

R
asC%r%8X¥b pbnen%?tgg§ycarb% %E%EE ibn a%ggéygEEEXflc
additive to be used in the ultraviolet curable composition.
There was confirmed a problem that, when a light resistance
test of optical disks produced by using the above prior arts
are actually tested, severe discoloration of a reflective
layer made of silver or an alloy containing silver as a main

component occurs and reflectance decreases and also PI error

increases.



et hoxynmet hyl . Anong t he conpounds represented by the
formula (4), catechol, 3-sec-butyl catechol

3-tert-butyl catechol, 4-sec- butyl catechol,

4-tert-butyl catechol, 3,5-di-tert-butyl catechol,
3-sec-butyl-4-tert-butyl categhol, 3-tert-butyl-5-

sec-butyl catechol, 4-octyl catechol and 4-stearyl

catechol are preferable, and catechol and

4- t erfhr [RattEn tc ARERRINtaNg UENE Ry efrfatligg ldn ichtical disk
particularly preferred to use 4-tert- butyl catechol.

i Pl Es Ao LOMEBES 2bk¥navabkabkbatpuoduel netk suggest
4-tert-butyl catechol include D C TBC-5P (trade nang)

ndBHEACtILRA 1R DAY INIHPRAN JNK AND ac'ﬂ@f!h%—)sfdfq Cmprdving

The conp?und represegted by the formula (1) is
L SR SO e Ml Sl B e e

R16, Rl7 a R.8 each independent|y r.epresents, a .
1R B o o Tl dlt Sy i HGRIE oo fymain
1l to 8 carbon atons, an al kyl group having 1 to 24
CERPEH Ht ons whi ch may have - COOH, - COORL2, - OCORL3
or -OR14 as a _sybstituent, or an al kenyl group having
1 to PF PIFFEH Tt SV " Wi B amsy ard deEesHat pthat a
-OCOR13 or -OR14 as a _substituent (wherein R12, R13
P LAt oRED T KRNI Rinta yeflestdaentlavar mada afr gdgver or
having 1 to 8 carbon atoms or an al kenyl group having
an ald o eareddrehe)ilver @¢ RL9Ale) Rmppnent pcapyRel after
wherein R19, R20, R21 and R22 each i ndependently
expgFriage mos rpomyididdersuattos  lvalregerendt damparis caused by
al koxyl group having 1 to 8 carbon atons, an al kyl
supfaue handideg ibnt @ 24 heardedil egttdive  lwhieoh n@iiehalieve studied
-COOH, -COOR12, -OCOR13 or -OR14 as a substituent, or
aktantal leenyl ogimguys iawimn @ olr tfe r2d nearab are sdtro & yewhiteh be
may have -COOH, -COOR12, -OCOR13 or -OR14 as a
foaumiest idnuehle (nefdreeitl vidl2ayBE3, aandilRhwadket curable
i ndependently 16 represents an al kyl group having 1 to
copeaiitdbratodi admh iy o diIldagiteuR uddyiaRg i thd Bacid,
car bon atons).
tartaric acid, malic acid, lactic acid, hydroxypyruvic acid,

dimethylolpropionic acid, o-hydroxyisobutyric acid, mandelic
acid, 6-hydroxy-2-naphthoic acid, p-hydroxybenzoic acid, 5-
hydroxyisophthalic 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 compounds.

The present inventors have further studied about
compounds having a chemical structure similar to that of
gallic acid, for example, monohydroxy compounds such as

phenol, cresol and mesitol, dihydroxy compound such as



Specific exanples of R15, R16, R17 and R18 in the

formula (5) and R19, R20, R21 and R22 in the formula

(6) include hydrogen atom nmethyl group, propyl

group, hexyl group, nonyl group, dodecyl group,

i so-butyl group, sec-butyl gfgup, tert- butyl group

neopentyl group, iso-hexyl group and tert-octyl

group. Anong the conpounds represented by the fornula
hy02bqu imeaieq o Wi-mgiieo xhpaHoMENe0q @i, BeRe-but y1 ~-hydroquinone,

2,5-di-tert- butyl hydroqui none, 2,5-b|s(1,1,§23-
calt@ChITET Ryl ) drep@ui, NeRes Ad nd 15 S Ghclinol, and

di met hyl but yl Y hydr oqui none are preferable. Anmong the

t rGBRRRGS JRRIRFRAL @AY dh® gl 1(Eand 83U Mat a
(bénzené-|, 3-diol) and orcino
coﬁ%’o%@ﬂfb%nzsga%%i%’i%’ %'tqju)ct%r % h%rvq_fn %l?:l ‘e é@ nc%lo phenolic
t hese conpounds, the conpounds represente aby the
formul.a (5)..is preferable as co red with the . .
Y RN e P, SBET e B (IS SPRGEY (o) Fhafmiyty S acid,
conpoun represented by the formula (5), hydrogui none
anfoGRTEnGTE BT ART DG GRS SOBHE Ced
(beanne-1,2,4- tnigl) ar%@preferably used., Anong the
conpotfidSPreSRds 8htdd O oy NenBreseRl NVERE 10Re CofR&LSes a
.conmpound, which is preferably used in the present
tirgtesiibst rate pyr dd&sitoret 12T ver iliygrotpFeedderting
Anong the conpounds represented by the fornmulae (3) to
lagpr( Hpamgalfiore iadicdmet igal Ireaddeiod fesmed oapitasedtiast
by the fornmula (3) and a hydroqui none- based conpound
supgppresent eddby relsdnf daygiram@sle odt aoriyegr dvidmt of an
bl ackening of a reflective |ayer when an optical disk
ultaapriodietg culrabref Iceapiose tliayerf orwieidcloni $heade raft
silver or an alloy containing silver as a main
recdrpaniert layerexwheedino a fl uorescent |anp, but al so
i mprove durability in a high-tenperature and
hi ghthenifdirky ratiespheeelalleer ekoreretfheytake layer made
particularly preferable conpounds anong the conpounds
ofr epnesenied aby aiheyf ecitlanihyy swhiveh akesadded onbbeent,
ultravi ol et curable conposition used in the optica
andi sk of the present invention. Anong the conpounds
represented by the fornmulas (3) and (5), gallic acid
i s atpestiiprabebablke 6eaBadNdonfBe 1 aMBHNEAL AL RS
conmpound represented by the formula (1) to be added
Nt It ay yr.ahl.e wtion is preferably
(a&A?h?%dgcfénggq r%ﬁ?%éggetg%%gagéy'nass, and nore
ref erahl r 0 LIl {AQre
(b8 &t g?ﬁ%l";%mfdf ?%}?198%&‘?8117%%%‘%@@%8 dalticularly
prefjerably froml to 5 parts by mass, based on the
retotlal amounts of the

(1)

wherein R', R?*, R®, R® and R® each independently represents
(1) a hydrogen atom, (ii) a halogen atom, (iii) a hydroxyl
group, (iv) an alkoxyl group having 1 to 8 carbon atoms, (v)

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



ultraviol et curable conposition. Wien the anmount is
within the above range, a renarkable effect of
improving light resistance is exerted. Furthernore,
in the ultraviolet curable conposition, the conpound
represented by the formula (1) is hardly precipitated
and it is easy to handle a conposition including the
compound. 18 The cured film made of the ultraviol et
(20yr abl e conposition using the conpound of the fornula
(1) prevents blackening of a reflective |ayer nade of
spl ver or an alloy <containing silver as a main
onmponeht and causes neither read error of signals
ngrée a decrease in reflectance even when an optica
di sk conprising a reflective Iayer made of silver or

dﬂ%fﬁl GCQQFQEQEF h%hVSE 8Fgﬁlnhav ? hﬁ Epoparbon

exposed oom steh résdd
| h | th
e RET ARge Mé&dﬁu&a@ee’?ytﬁﬁe %@4%&%@% o an
bl d th | t .0l et
al%&ﬁ?{ﬁe%'r%gwp%aﬁ%ﬁ 2 AT ORI SHED HowoRer

and a radjcal pol nerlzable ol i gomer can be used.  As
supﬁélFH&P@anﬁ@l LPg5me akoRBmePE d Vitdn ofiinétlikydalor
neth)acrylate and a pol yfunctional (nmeth)acrylate can
NYds §F CHRd NEVESE Aoioners ceah e atoe¢ alhded sryi have a
conblnatlon of two or nore. As the radica
Cagbloyiar iIZabiPe @ONGAKOX YKAGRONYGMIsYHds avardclyd oxyddgroup or
Exanpl es of the nonofunctional (nmeth)acrylate include
aneiyoxydedrcasr Hsate, suhstyl t yaret h)aot ydtatksa®t one of R, R?,
eth%lhexyl (meth)acryl ate, nonyl (neth)acrylate,
R’t rRlend R et k) agdybatye, grexadecyhnd( net h) acryl ate,
octadecyl (neth)acrylate, isoanyl (neth)acryl ate,
(ci) sadeayli calmphlbkapoylyake i zZasasheanyhk iarei-h) acryl at e,
cycl ohexyl (meth)acrylate, benzyl (neth)acrylate,
met haxyetriyhglQo( ABEhpaeeghat enveutexyet Byl optical disk can
(met h)acryl ate, phenoxyethyl (neth)acrylate,

bepberaxydidetvhylcanaoglsy ok carislk) atayvkaheng of a reflective
nonyl phenoxyet hyl (meth)acryl ate, tetrahydrofurfuryl

layERt Rhaer ylrake 1 vakyehrdyh GMTBLY) aeh¥haheng silver as a main
- hydr oxyet hyl (neth)acryl at e,

co%ﬁeﬁghgxﬁn% Qh%@o%ﬁﬁﬁgeyho(Eﬁ%&k@%@yhﬂt?eaﬁ error (PI
| or o- 2- hydr oxypropyl (neth)acryla

ergb§5h$kagﬁ ﬂﬁﬁﬁylnd(ﬁgﬁg)@ﬁ%ﬁlthn re Fﬁf Fggn when

nonyl p eno yet tetrahydrofu
t t I
exﬁgggﬁ)gé 3?% |égggP%ﬁlr? gkgacr §¥elamp Therefore,

ltdk%%%ﬁ%%:%%:&zlox&Sth%a(éz%%)gfﬁﬁgan.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.



Exanpl es of the polyfunctional (nmeth)acrylate include

1, 4- but anedi ol di (neth)acryl ate,

3-met hyl -1, 5- pent anedi ol di (et h)acryl at e,

1, 6- hexanedi ol di (neth)acrylate, neopentylglyco

di (neth)acryl ate, 2-nethyl-118-octanedio

di (nmeth)acryl ate, 2-butyl-2-ethyl-1, 3-propanedi ol

di (nmeth)acryl ate, tricycl odecane di net hano

di (et h) aBEGTatleDE EPRyCARRY GNGcOVTdTiHel NYEBNEyOMt e or

pol ypropyl ene glycol di(neth)acrylate,;

di ( méthe) aditydaatieo left taursid-ehympogsatthydn) use in an optical

i socyanurate; di(meth)acrylate of diol, which is
diciit aiared: imi ncaddinef e ari veorlayad snaefe etthyWidneroxitean alloy

or propylene oxide to 1 nol of neopentyl glycol;
catit{aetinaaiylwire 0of dinglin Wirporieht cdainEthPyk addidg

2 nols of ethyl ene oxide or propylene oxide to 1 nol
prsditsphanelt itin dontAidd id MRIHAM Y @ fentldd Hy the

which is obtained by 3 or nore nols of ethyl ene oxide
fS¥mPropylhene oxide to 1 nol of trinethylol propane; 20

di (meth)acrylate of diol, which is obtained by adding

4 of THIPnR ARl of nlglg}%g e VUL 0le 1 ARELERE 13xI e

to 1 nDI Blsphe trimet olpropane

I
BB e a%ﬁy A B s Q'é%%ﬁqr.tté@ S
°%¢S%}%t”qdésfe're%e°h8€s?4"°§%'131 k™ g oq'r.""%reg?.sdem-

ene oxidé
t f th
s s hadiarae TR0 §eirer aeﬁéyééﬁcﬁgra?s:ﬂss%'g,ééhieser
b F&%@M Gt & RS h ot Arer Tog: (BRCPAFEE AL acid

|n the ultraviolet curable conpaosition, there can be
ref&ad &Ry aERt idsHdl 19F matdae pHdto fRiPhe Binghitingn same may
initiators capable of curing a radical polynerizable
bendrdferf or de pvettdvad off asdIvhivr iagdlsl @ rcaeidasd ydueh acid.
as radical polynerizable nononer. As the
phot 36 weEpioxad aepnsiseindesh Pva tinsl doamarlacl(@avageludes
type or hydrogen draw ng type photopol yneri zati on
campcungtsoreaich dwdivtied of ol fifegrant tsteymtegent aingvemst i on.
As the radical photopol ynerization initiator, benzoin
presfEnablly eddric 2cdi-dicet lydltlhick amtilloms,te2- represented by
i sopropyl t hi xant hone, benzyl, 2,4, 6-
tHer iffodtllop iben Zoyimii Jgh eyl :phosphi ne oxi de, 2-benzyl -
di met hyl am no- 1- (4- nor phol i nophenyl ) - but an-1| - one,
(2, 6-
oxypenzoyl)-2, 4, 4-tri met hyl pentyl phosphi ne oxi de
I ke ar63preferably used. As the nolecul ar
ge brpe 21 photopol ynerization initiator other
n the aforenentioned

wherein R’ represents a hydrogen atom, an alkyl group having
1 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 a halogen atom.

The alkyl group and alkenyl group may be branched or



compounds, 1-hydroxycycl ohexyl phenyl ketone, benzoin
ethyl ether, benzyl dinethyl ketal,
2- hydr oxy- 2- net hyl -1 phenyl propan-| - one,
1- (4-isopropyl phenyl) - 2-hydroxy-2- nethyl propan-1 -one,
2-met hyl -1 - (4- met hyl t hi ophenyk) - 2-
nor phol i nopr opan-1-one and the |i ke nay be used in
conmbi nation. Furthernore, hydrogen draw ng type
liptetopold/ nerd Zatlicyen rdtdmatior Sorsdfedt sl pen Z0phenione,atom, a
4- phenyl benzophenone, i sopht hal phenone and
cH-¥EIRZO W to,- NetdWEmirl Rty lors Wi iidRiiGan demised’i Ns
conbi nati on. The anobunt of the radica
TR0 TR Z i T Aty 4 - i1
P range fr%m 2 yt%ce)kt 196@01/}) by mass bgsgld&%sﬁfﬁ%bét%eﬁméﬂﬁ Hroup

wHTH M, Hadd& rtarrﬁéﬂegi teéohatcj#{ a}@vg.lnf?g:{p% P %arbon atoms,

Sensitizers can be used ! e'ra
ﬂgugénMgﬁl dZat | t r, Faor anpl e, .the .
2t AL MR B A ML F e RO B nithapstituted
i.ch._do _not_.cause the addition.reaction with th
a%gﬁﬁ/ ééﬁﬁ(ﬂﬁléiﬂ%ﬂﬁﬂq%ﬁﬁﬂﬂabﬁﬁﬂﬁﬁ?(ﬂ%ﬁa%ﬂuﬂ?zi?g'% to 8

trimethyl am ne, nethyl di.net.hanol am n
CHAM RISt p&-rgwy%%{%ﬂﬁ]ﬁmﬂﬁg%eﬁoﬁ‘é{d%qm gfom, or
di net hyl am nobenzoate, isoanyl .
2 B SHAA TiHSo eri20atdE o ug, N2 Vdinge thh 1% én AATRAN & tams -
4, 4' - bi s(di et hyl am_no) benzophenone. As a matter of
cour s®eGitt iics eypapdese @ ft hseigadtl ignd@ ajse astier include
phot opol yneri zation initiator and the sensitizer,
maitiiveh Sld atexcathert dad ledleubiptony )i walHe bl t risipaiosy 1
curabl e conpound and does not inhibit perneability to
gadlltatavi dlsspenitghit gl atfe ,necdysanyl letteer dadidicvilvemllate,
can be added in the wultraviolet curable conposition.
teftaradecanplaa,l ltater, e heara deey Inigedd awiet lntcherat@ldecyl gallate.
pol yneri zation inhibitors, plasticizers, antioxidants
Assitle anipiowher edppleroltedibydehed farmd aand), gallic acid
phosphate, and silane coupling agents such as epoxy
issidraferabisr waridasi hanehandalethyacdyl sbkasgahplet he
pur pose of inproving various characteristics.
p rAdilidtsy @gnuidictin raie byexeahligpon PhiaRtadduradaal elb., Ltd.
curabl e conpound and do not inhibit perneability to

ardl tdaaMilQl ekvaliigiMie.can be sel ected and used.
Furt hernore, antioxidants such as hi ndered pheno

ant i exledaBhpdiedPrebecalhy «added che trRenuhbr ayioliet
curabl e conposition. The anount of the hindered
Aelengl I QX [ ferahbi bR r fer
330, by e b o e Yot Al AeaunvaTgy feaguls
[.traviol et curable conposition. As the hindered
phenol antioxi dant, a conpound represented by the
folldM ng formula (7) is preferably used. Anong these
riconpoungs, 4, 6-bi s(octylthiomethyl)-o-cresol (of the

(4)

wherein R®, R®, R and R'! each independently represents a
hydrogen atom, a halogen atom, an alkoxyl group having 1 to 8

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



following formula (8)) is particularly preferable.
Exanples of the comrercially avail abl e product of the
compound i nclude | RGANOX 1520L (trade nane,
manuf actured by G ba Specialty Chemcals Inc.). Wen
the ultraviolet curable conpggition used in the
present invention contains 4, 6-
bi s(octylthionethyl)-o-cresol, durability in a high-
wiieipetat Ureranddogh-+uoori? | y-atorSpher e orS* idgpraoved.
It is 23 particularly effective to prevent a decrease
subbtiafleatt ange dTken il Prdpmelainy el and 2 dudBEA didoms
at nosphere. OH (7) (wherein R23 represents an
widl ey In@ie Hid ndedor 0 b@e# Ponoc ek Mg Wibght Ny have a
branched chain, R24 and R25 each i ndependently

s%ﬁﬁ%}?ts ?v?hé&lé%r{r g2 OuRLNayiLg ple 10, 46 | éé}?é’hdéa&&r?

4
may have a branched ¢hain, mrepresents an

' f . I . e to 4
ref Rl € ad 40 ORETEANG Td & bRy o
H17SCH2 .CH3. ( 8) CBH' .As the ultraviolet
alc%l]érna}b egrcoour%ohsal“fli%,l g_%o%rrpcoasﬁkﬁrbnahcqmﬁ)c’h is liquid at
a tenperature wthin range ,of, normal _ tenperature to
G0c 12 phe daiit® [dhs BRI 4T Sh%ent
IS not used for_the ultgaviglet curabl e conposition,
sSURA fyent adIintRrsRuseld, A9 & prigieiigs el Hhdtydupgen
amount,  is as small as possible. Wen the conposition
afaancotidd NAUIIRP 2P Fudatat | fivoqingraffatathel aHgte atom,
viscosity is adjusted within a range from20 to 1000
bremidie @&iPrprasf erbine Ftm 100 i)o aloTo WPk e rPued s
in DVD. The optical disk using the ultraviolet curable
mehqhpasitaxin doiedhiar adiey looipounid’ r eprkesle gatithysuch as
the formula (1) of the present invention has such a
megthyuct Uneey it hatexy If,i rastt ylef |leatniwle drayertddmcyl, (v) alkenyl
reflecting | aser beans for information reading is
gdfcarpredhadn s féttstnElybsiraden dndal S emydsi rarldayeri) 4-
made of a cured filmof the ultraviolet curable
cariodtd vn | S-MedHed, carddiey fddistl 1 efd @dd e drayerand

The optical disk of the present invention is an
ettt diisk  having such a structure, or an optical

di sk which partially has such a structure. Exanples

of suetdbran tHY idMpdlingds represented by the formula (4),
catechol, 3-sec-butyl catechol, 3-tert-butyl catechol, 4-sec-
butyl catechol, 4-tert-butyl catechol, 3,5-di-tert-butyl
catechol, 3-sec-butyl-4-tert-butyl 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.



i ncludes CD-ROM or CD-R conprising a thin filmmde of
silver or an alloy containing silver as a main
conmponent, as a light reflection |ayer, and a resin
| ayer made of a cured filmof an ultraviolet curable
conposition, as a protectivelFayer, formed on the
light reflection |ayer. Exanples of the optical disk
al so includes DVD-5 obtained by |lam nating a
substimal & RIS irdgra ddrglla 1ef e irydaer(1made of
athin filmof silver or an alloy containing silver
prAY & JRI o UGN Mdde dhf £ S t%ébsftaﬁto%qi@@ Tbrifla
ultravi ol et curable conposition such that the |7 ght
“ﬂeﬁhpc@%qn | ayer is wused as an adhesive surface. The
optical 'disk of the present invention may be an
opti@hl di sk having such a structure that a second
3 rages conprising a second reflective [ayer for

re ing | gser beans for information reading is
e don,the resin layer made of the cured film of
R'he Yul t Ravi ol et curabl e conposition 25 formed on the

af oragdhenti oned first reflective layer so as to
contact ,the resin |ayer ;wth the second reflective
wheggdn Rigxdiph eB offth&® optdcal 1RAREHISH Y stRiPr@sents, a
structure include |I|amnated optical disks such as
hygypaen pyomga HeBopen wicsh agr @ ldseailnedawp having 1 to 8
| am nating two substrates for optical disks each
cagiqy iadiong ,a anefalégtli werdupy daviior rleftice @4 mgdbasertoms
beans for information reading, wherein at |east one
whsiigiis theat draofe  QQOH,wWo-CODRSt 1 at@GORDr oopt-DBAY adi ks
conprises a reflective layer made of silver or an
s udldtay veoitt, aiox ey sillkesrylagraupiha vicgnmponent?d dsirb@n atoms
the reflective layers of two substrates as an
whadihe siawe haivef acmoHSUbsIooR' e, f-apcap'i eal -dRSk aswhi ch
are usually used as a substrate for optical disk, can
substusesdnas (@hailesthy &'e, fRY angt REAleadinsk ndfeddi@lent 1y
present invention. A polycarbonate substrate can be
repyee PRl iaguland Rrefgy ailwing=tamR 8s Afrbdh@todlsl @% an
containing silver as a main conponent” used in the
a19Rinyaaly gk Hafv it 1PReS 8NN tbitmhs)Nclyde a sil ver
allo described in U'S. Patent No. 6,007,889 in which
ardfo of silver to gold (AgxAuy) satisfies the
R¥% ol iJRf°relations: 0.9 < X < 0.999, and 0.001 SY
0. The offidcal disk of the present invention is
S ‘éd a reproduci ng-only type DVD such as
“DvDr 5",V DVD- 10", "DVD- 9" or "DVD-18", a witable
DVD R¥ich as DVD-R or DVD+R, or a rewitable DVD such

whaeSJ’:eQ\rllD-RRyy IPV,D{-QW %rndD\léDz Re%'\éh afr?de%?endently represents a

hydrogen atom, a halogen atom, an alkoxyl group having 1 to 8

carbon atoms, an alkyl group having 1 to 24 carbon atoms
which may have -COOH, -COOR'?, -OCOR!® or -ORY as a
substituent, or an alkenyl group having 1 to 24 carbon atoms
which may have -COOH, -COOR'?, -0OCOR!® or -ORY as a

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



particularly preferably "DVD- 9" or "DVD 18". The

thickness of the reflective |ayer nade of silver or

an alloy containing silver as a nmain conponent in

"DVD-9" and "DVD-18" is within a range from10 to 30

nm and is |ess than that oflgther type DVD. The

ul traviol et curable conposition used in the present

i nvention exhibits light resistance even used on a
relHel ehitlsManmd&yaf g3ouypeha@indn 18kl0y aHANNIRSms or an

silver as a main conponent and is therefore best
al1%¢nyad oS8 vaniod 1 ! BaVaQeh GubaRlhe conposition

used i n reproduci ng-only type "DVD 9" and "DvVD 18",

eaChS%%%H%E%i@%Pﬁ i%@'b&?%@ec%bﬁe ﬁaygﬁd §Wd%19%he formula
silver or "an a o? containirlg sifver as a main
0 nent . JEhe optical .di sk af th resent i nvention
(Sﬁs n%t ® ( rrl?t édﬁt hgﬁgt & and’ %alg/e b%Olgrt}}U%oapt{esc)allrbcfmst&e
bt ai ned by formng an about 0.1 mmthick protective
nyRRSRER Gl MapBy Tonthrint BroRi Pt Ei Ry Fapu fEquter nonyl
a cured filqmof the  ultraviqglet curable conposition
ILGHPa ARORHH HEREBe FOSPNL IEPURN SPCoPUESHt SRRy tert-
silver as a main conponent included in an about 1.1
bufpnlt BITOKPs uBSOPENE Yo I TEOPPY c disOaherY LTREPUPs and fert-octyl
optical disk of the present invention may be an
gregfi-cal  di sk suited for bluish purple |aser beans for
informati on reading which is used as | aser beans for
i nf oAmanPotheegdmpgundsr repyelsenSAGDbYs Gper faunidaChp) ,
obtai ned by lamnating two 0.6 mmthick substrates
hygiriccie inasesi Ri-hyd rokiybiydessiutiaonkes e, Susiéd tiemtBVD. 27
Exanpl es of the production of "DvVD 5", "DVD 10", "DVD
bu@¥y laydir'oibndde , w2l, 5 -be sdasar, ished bel ow. Exanpl es of
the optical disk of the present invention are not
teltirainket vl bartgllo hydbeuihivhayv iadlkde , subabkl(e ,genposi ti on
used in the followi ng production exanples neans an
ditletthavbatell ) aydable iaemRosirkl @iefe@abaikni NGnéngotReUNd
represented by the fornmula (1) used in the present
compv@RdsORepiReeddet 8 eheD¥BrRL18Ng s5ybstiat-eihen
optical disk (A second substrate) obtained by
(bleaieRating -a 494 6@namot-li ¢l 1M Eahel R A bbhkBhe(326008401) are
reflective layer) on irregularities referred to as
Rirk$ abk . CaRRYhH I FEEOT GhRPol RAL! MBhL OBoRRGuRAE
prsubs_tarate for gptipal di s OI(IB: first_s%@gt?ate)represented
bonE%'%% EXa!%@B”%%‘PQe%gré }%Oagnkgﬁgg§ed witP the
sem -reflective | ayef madée of silver or an alloy
i il S i.n.co ne on
co&%@h&&% @%p%es%%%g P?eg%e f%r%BgFSQ?&r Amongnthe

regul-arities e to as pi carryf ng
co&%%%%%gn%e%@%%gg%ghogyagge %%%%&ngS), hydroquinone
(benzene-1,4-diol) and 2-hydroxyhydroquinone (benzene-1,2,4-
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 compounds represented by the formulae (3) to



As the second reflective |layer, for exanple, a film
made of a material containing alumnumas a main
conmponent, a filmmmde of silver or an all oy
containing silver as a main conmponent or the |ike can
be used. As the substrate fofy optical disk, there can
be used those known as conventional substrates for
opti cal disk. Exanples of the material of the
(6Sybsfaldtie iaedldide ayalrldhous ipblesaledf inkp reelanRidYy the
nmet hacryl ate and pol ycarbonate, and it is particularly

fodfnlief @)1 ethd & USRIrdRAINE/I-BRRAE DTt Gepfented by
ultravi ol et curable conposition is coated onto the

thE@tRrniian (9) Mdts @HARAd greflett ive dank ¢t tahereflectlve
substrate (A second ‘substrate). The substrate (B:

lafyerrStwh%lﬁb%tr{ YR)i cdhaminat %m\ﬁz;lréltn%e 3Ny fgfelcetqa\)eVQ_ayer

Ffayer (first reflective layer) Is Ian1nate

wh %St rsaﬁ'rl o(erfS% Ci%rSléQSt ! ata%.)lo %ro%g: tll;'l%[ silver as a
traviol et cura e conp03|t|on oat ed ont
rf e tal f|In1 second r flectlv
S‘Lalfjilye;’r%?n(fm(111 atlrytahe p§3 L]q' Fals & f( e S& e-nrecefll‘_’l@é)t’ %élt also
layer (fir refl.ecti er rves as { dhesi
imp Qﬁgbg fﬁ@& g §h%§tmbt§ 3§UI§nl g& ir@umldlty
bondgﬁﬁby |%éad| ting uItraV|oIei ght fron1one
SsurtatEsts Feth §Mb§¥?a?@rt%6u BF%YnPIBQEgQ
Production of DVD-18) After producing DVD-9, the
CO&\R&% EMORY &b FAMPOUBSIS FEPF SSENGROy bive Fbeed ommule (1)
remaining the metal thin film(second reflective
whiigegyreordded Sicdéhet ulitaavieBets guseblef cosposition used
substrate), and a disk internmediate conprising the
lns@@@tﬁ@ﬁeC@B diljsks o fs fibst Paesentt havsatiionr.ef Aeengvehe
| ayer (first reflective layer), the cure filmof the
comippuadiso lrep regealtied bynpbs ffogmudas t(B¢ medal(50hi gallic
film (second reflective layer) which are lamnated in
actidi 4 sordewsti prefedabée. chbmposaidd di sk i nt er medi at es
are prepared, and these two disk internedi ates are
bond&tewambenftaeciftngheacbmpouher reprebahttlebgachengbaiula
thin film(first reflective 29 layer) serves as an
(1adhesbee asideliade toeohilairaviBVRtl8urabPeo &@&bb@ﬁ t@bn is
DVD-10) O Two substrates for optical disk (O: first

prefeshbalelitant GC2angecFrdmshetr &be) 03r 8yPhERA!, €dnd more
each conprising irregularities referred to as pits

pr%@ér@@&@YE@@mf@CQr@anO°|B&Ohﬁgg'ogtiﬂq Aotd- ggeﬁgkably
thick reflective |ayer nade of silver or an
Frefnaisnig 781 bYehaas,a ial Paceirensnt v preferably from 1 to
5 parts by mass, based on the total amounts of the
ultraviolet curable composition. When the amount is within
the above range, a remarkable effect of improving light
resistance is exerted. Furthermore, in the ultraviolet
curable composition, the compound represented by the formula

(1) is hardly precipitated and it is easy to handle a

composition including the compound.



| am nated on the irregularities. An ultraviol et
curable conposition is coated onto the reflective
| ayer (first reflective layer) of one substrate (d:
first substrate), and the other substrate (C2: second
substrate) is lamnated withjgthe substrate (CO: first
substrate) through the ultraviolet curable
conmposition coated onto the surface of the reflective
| ayemhef icustedr dfillaciade lofyehe of trhe isukst carabld :
first substrate) so that the surface of the
compiisittdionealsiivey |tdgeconpereend i ehleedorvri1laay@n) prevents
serves as the adhesive surface. Then, two substrates

b 1k nli Ak @&t%dr@EQeQQ&@%dl@&e&rh@@babEnglﬂﬁéEhor an alloy
ultraviolet Iight fromone or both surfaces of the

co%%%%hﬁ%besHQV%Qt%%na'QXthgompg LRPUGH ga%%egvgéikhér read

substrate for optical disk irst s

erQ% red g%aﬂ%”h%ﬁt'n%e%F%%sgol%”&%?ﬁ%% Pc%teven when an

ECtIV ayer made o ["'ver or "an

op%g%gﬁlﬁE%Q %bh%§ﬁ %%Pegn%e%lec%n%on n&eggppglnaf silver or

Fregularitiestre toas pits

rdin nf.or.nat i Q prepared Separ at el
an GHdeVal %%6%?%66.&8& GPSR (B} "nEoTRG R Cpife rgosed to
% ? %g ul t% vi ol et curabl e cqgnposition is
o ég NN ESt | §PreF€FP§C PR/ | &p&r SEPMR1Eup &t L4t
& : hrst substrate), and_the substrate (D. first
SoUfGe PRV IaRd CERE SSUNEVFAEBIER) WAFE1N anitARgEd f\rpmh 500 to
each ot her through the conposition. Then, two
650uB8trates thus I aninated are bonded by irradiating
with ultraviolet light fromone or both surfaces of
t he 38bsheatredicgloppavmerbvabie, cpmpadhndt headwinhthe
ultraviolet Iight can be conducted by a continuous
ultirghiioletaguzepdr spspemitisong a metlakcahabbdgmekrampbla
hi gh- pressure nercury lanmp or the like, or by a flash
moppmadi andon spdiemldepsdyimbedzibll. S81iBament chio. be used. As
5,904,795. The flash irradiation systemis nore
thpr ebdiabllepbéyaesd zabliei mgnomrrheaefmbhoifentkyonal
conducted. EXAMPLES The present invention will now be
(mdebcachedaby way af poeydopktesonbut (hBe€hpaes@hbte can be
invention is not limted to the follow ng exanples.
uskd the thkkewmBgogsaspkas, bpankedmeabse Baris B¥YmBBAStion
<Exanple 1> 7 Parts of urethane acryl ate FAU 74SN
of(twadsernasee. manufactured by DAI NI PPON | NK AND
CHEM CALS Inc.), 8 parts of a bisphenol A type epoxy

t
1 AL Y SRR S A o

can be used. Examples of the monofunctional (meth)acrylate
include ethyl (meth)acrylate, butyl (meth)acrylate, 2-
ethylhexyl (meth)acrylate, nonyl (meth)acrylate, tridecyl
(meth)acrylate, hexadecyl (meth)acrylate, octadecyl
(meth)acrylate, isoamyl (meth)acrylate, isodecyl
(meth)acrylate, isostearyl (meth)acrylate, cyclohexyl

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



of diacrylate of an ethyl ene oxide adduct (4 nols) of
31 bi sphenol A represented by the follow ng fornula 9,
18 parts of diacrylate of an ethyl ene oxi de adduct
(10 nmols) of bisphenol A represented by the follow ng
formula 10, 11 parts of dipigpylene gl yco

di acrylate, 8 parts of lauryt“acrylate, 1.8 parts of
an et hyl ene oxi de-nodified trinEthonIpropane

nkrt' G ALR J EHRY %g}eec Y (e rh)Qld g T oy th
hg 1 gg_rats of an qiP}eine o%c} %aﬂ éd oerl vl
tha I I te the Ilmmn
r“%or rru hYan %c%%l%%h?}%% ?ﬂ/ am nof)néan h(% atcr te,
f tr| Ib n I n h
nog?lg)zle%s Xsfe%hgl topo rclr gﬂ %:5'%/1 %ﬁR 5%’830%5 étlrrtysl of
dr ox cloh hen eton arts of
n@&%ﬁag;*é%# %8%2d€§r : K gﬁFIOXIJ AriogEGay
L (trade n manuf ctured by G ba SpeC|aIt
“@%ﬁﬁnac?&lysl)at\ﬁer gqgﬁyéiﬁ@éé/ TPLSHIOFYR TP YHe diekg) é{crYé@Ger -
wWth mixing to obtain a pale yel | ow transparent
Ch&|0trt0a\2r61|>'éitroe<d@aq9|pé/lc disEd) BicaiYlative Sdmitdnl agt ngaitihiva
acid based on the total anmounts of the ultraviol et
(methaBica Y1@dep o sioniydphien ox yeshaydy efrgedydgofur furyl
CH2=CH C-0- (CH2ZCHTO O 1l O CH2CH2%®- C CH=CH2 (9)
(mgitdn) @icer yhaded capgplessoneamoditfeger teft rahydrd,fuarfdirml
+n=40CH O CH=CHCO CH2CHTO ~( ~\ I C
(metEH2CHY-LGLtEH= TR bodd yCHI met M) a82 ywhaceei nipyaidpgntanyl
represent an integer of 1 to 9, and p + q = 10. O
(mEHBCH2EyTH2 @CHACHADcGc 1Cden€ER vyl o yet hy 1CHRe® h) hckilate.
CH2=C- G- 0- CH2CH2-0-P-OH O OH (12)
Examples of the polyfunctional (meth)acrylate include
1,4-butanediol di(meth)acrylate, 3-methyl-1,5-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-1,3-propanediol
di (meth)acrylate, tricyclodecane dimethanol di (meth)acrylate,
ethylene glycol di(meth)acrylate or polypropylene glycol
di (meth)acrylate; di(meth)acrylate of tris(2-hydroxyethyl)
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(meth)acrylate of diol, which is
obtained by adding 2 mols of ethylene oxide or propylene
oxide to 1 mol of bisphenol A; di- or tri(meth)acrylate of

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

or propylene oxide to 1 mol of trimethylolpropane;



<Exanple 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 nass,

0.5% by mass, 5% by mass or 6% by mass, ultraviolet

cur abl e conposi tions of Exa ée 2 to Exanple 5 were

prepared. In the sane manner©as in case of the

conmposition of Exanple 1, except that 0.5% by mass of
aiRk@RA) ABahhake Was aised LW iRhade g%égﬁh%ucbgcbﬁdi%@ 4 or

ul traV|oIet cur abl e cofposition o

moQ ﬁ%ﬁ%@ fo) '%tﬁ§%€ﬂ O§18%I%%hgu ng%heaggggt %o 1 mol of

i c aci remal né $61 ved

Itr Vi I bl.e |t|on fil tion
Bl%? o bsiiaBLGroEaRE T *f@tpi‘aséxiﬁﬁﬁe To>
er,_as |n case of th osi ti ons of
PeE%aﬁ‘ﬁP/é% n?ﬁ'é%aﬁﬁr“st& AEX ¥ nRP TYHESRR pokvdaie of
g g I RGANOX_1520L) ,was not used, ultraviolet
di &P&BFéyt a&ﬁaévtF6H§18P65?§&6ﬁem¢dﬂélsﬂaﬁbpépmerw@réCld
prepared. 33 <Exanple 11> to <Exanple 15> In the sane
mﬁﬁﬁﬁéFraéatﬁ eéndecshyireecompdsiicenford Btivpprsed,
except that gallic acid of Exanple 1 was replaced by
phespipriguagidcdmethorcrydatitravi ol et curabl e
conposition of Exanple 11 was prepared. In t sane
mannBramplen cdsehef ratdheatoppdygineironableEranpbretlinclude
except that the content of 4- tert-butyl catechol was
poaddpsseed (metl) a%rpyatasspbEyanpee IRpth)Achbydbyenaepoxy
(Exanple 13), 1% by mass (Exanple 14) or 5% by nass
(meExkaaplelaby, anbt navichbat cheah)acegmpesiti ons of
Exanple 12 to Exanple 15 were prepared. <Exanple 16>
In the SREEPHBOBLH1QBeckNzE886n0int BEaEEPPORI th8NUOEraviolet
Exanpl e 8, except that 0.5 parts of gallic acid of

cukXBnB! eofkpovas i hap! apedebyafl. BePakts QB MQEQGHtﬂgﬂglly
an ultraviolet curable conposition of Exanp l e

knﬁﬁﬁpﬁﬁgggpofgﬁéﬂﬁkgtlZﬁ hﬂl&ﬁgt§§§9cﬂﬁaﬁ§é 8% bﬂrgﬁée

e conposition of Exanple 8, except that

raBaEhs 95lgﬁékhﬁaﬁibdmeﬁoﬁéﬁnBEe 8ﬁh5@?{589£§? ?o?¥mgr§zable

parts of hydr oxyhydr oqui none, ravi o

coﬁ%&ﬁnhesﬁeﬂp9§'E%ﬁgcgingé%gﬂk§1%3bwgsmgﬁgﬁg£ed‘%ﬁethe

anple 18> In e sa ner as In case of t
PSERBT A0 B PPLE Py oXE By LA BLBILS Lo o
hygggﬁpﬁegoawmag E&é%g¥ o e&01§%&%9£§t98ﬁp93£EiSQor is suited
for use in the present invention.

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

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

the like are preferably used. As the molecular cleavage type



34 <Exanple 19> to <Exanple 21> In the 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 adjusted to 1% by nass (Exanple

19), 3% by nmass (Exanple 20),0r 5% by mass (Exanple

21), ultraviolet curable co sitions of Exanple 19 to

Exanpl e 21 were prepared. <Exanple 22> In the sane
phBRBRBA yAS riRat38R ¢hith t%%”BQ%b i @ aafthéxa%B&% tntioned

except that 0.5 parts 0 l'ic aci ™\

d r n uI i ol et

coﬁg g Cglh%d§o§ %8EX§#E gﬂ%b % %et%ﬁe Eg%%ogh ethyl

it prep ére

ner 1Lp _case
ethggfhe coﬁgogﬁp gf%eﬁ§gﬁpgé rg%ge ek OEOS
s_of gallic acid S not us ult aV|oIet
onBiviBraced n&ogpﬁyoh slorepars phsegﬁﬁ bty e
2> | n the same manner as in_case of the conR05|t|on of
meERYABFOPEN—¢xCBFr ERIETHYA5 lpatraeshydihirehgayd) aka
0.2 parts of an antioxidant (trade name: | RGANOX
morBhoLynRererasr 1-gsedangn thet Aakeomay kar used in
conposition was prepared. <Conparative Exanple 3> In
comhéngsfenmanfierthernareaseydfoyer dovapbed tt vpe of
Exanpl e 1, except that 0.05 parts of gallic acid and
phOtQpO@amesi@atannaﬁnﬁbiadams guchdesnbrezopRGANOK, 4-
1520L) were not 35 used and 0.5 parts of
phphghpenbopbehypheacigbapheéhgiphehactuned 4bpeBEMEX-4’ -methyl-
Corporation under the trade nanme of BX- PTEA) was
diphedylasullftHevicahebecusahbl encespbihbi@BnVWaSTE epadcest of
<Conparative Exanple 4> In the sanme manner as in case
thef rhbecaonpasibpenyhbrikxaipheih3riaxeepist pakferably
4-tert-butyl catechol in Exanple 13 was replaced by

wibndhoguiraage wRBANEt Byl 168h8K, mQQSUbhgaMIehethecubeahe
conposition was prepared. <Conparative Exanple 5> In

ambﬁﬁt%aHE Hﬁ@n@&téﬁvheléés%u?&b&ﬁec68589§tﬁbﬁn of
Exanpl e 8, except that 0.5 parts of gallic acid of

Exanﬁgﬁs§t1§@§srsghassdugxdoté PREL B ?Ecal
4- et hoxyphenol, an ultraviolet curable conposition of

phé?§ﬁ%ﬁ2&8¥§ ?ggl?n?t%@%o@rep@fggxanzgg d€h$lln1tlator can

sane manner as

beggggaskhl89m8§ng§§8ﬁpk§§§ aﬁ§ﬁggt &H@Eh dg RgEtéagse the

I C acl

addition reaction with the above radical polymerizable
component, such as trimethylamine, methyldimethanolamine,
triethanolamine, p-dimethylaminoacetophenone, ethyl p-
dimethylaminobenzoate, isoamyl p-dimethylaminobenzoate, N,N-
dimethylbenzylamine and 4,4’ -bis(diethylamino)benzophenone.
As a matter of course, it is preferred to select and use the
photopolymerization initiator and the sensitizer, which are
excellent in solubility in the ultraviolet curable compound

and does not inhibit permeability to ultraviolet light.



was replaced by 0.5 parts of p-n-butyl phenol, an

ultraviolet curable conposition of Conparative

Exanpl e 6 was prepared. <Conparative Exanple 7> In

the same manner as in case of the conposition of

Exanpl e 8, except that 0.5 pagts of gallic acid of

Exanple 8 was replaced by 0.5 parts of

2, 3-di hydr oxynapht hal ene, ultraviolet curable

conpdsi neocasehr@onpaheti wddixampbecinwhs apdedaiadthe

Using the ultraviolet curable conpositions of Exanples
ul3@avribvdeExampbe 122 cango€dnmpanat i ver Exaampee,l tlhere @an be

light resistance test (fluorescent |anp exposure

mikeslt wieh ahebMB19poliseeikartinbat edheptiitedlk,dbksticizers,
conprising a sem-reflective |ayer nmade of a silver

an@hb@ﬁdﬁ@%sCQG@HC%§dhQMdEE@dfEhéﬁﬂﬂnghlhaéEeBrQﬁ@g%rgnd
The evaluation results are shown in Table 1 to Table

ec e [ h I I ur,ab
ST SR BT AR et

megéaggbglggn Cg arﬁk%ﬁ?a@% E?aﬁ g g@%ﬁgg?égse of

nmpar ative

h
oSG 7o M e .0 OO Lomerate e,
di sk risin | ective

|
eX°83h?35rla|F8§ &25r8¥é%&8§e8u6§g§ﬁeCOPBEPBaYﬁﬁd?ggtro£
. d T
ln55$a%T§%?ae? 8% €¥fetp) y3Fyavitish ThduPer RpcbPogtlected

fluorescent | anp exposure test)> Each of the
nd| #F&dF ol et curabl e conpositions of the above
respectlve exanpl es and conparative exanpl e was coated
ontoFHrEBP§@ﬁF60naP§l§§b§ng§esﬁéh apt Péppegpdkphenol
wherein recording information pits were provided and
ank@oxifpRt cRreaPURtRGAPLEI AdfRHNtAashParl haeudolher sunable
using a dispenser. Then a polycarbonate substrate for
coppppehiodi sklThe campe st ngf W% Mmndenkd semenekfarttéxidant
| ayer nmade of an alloy containing silver as a main
iscpmpbaeablyawikthihnat ednga fhem &f 6Lletenbkohgdmass based on
substrate. Using a spin coater, the resulting
theanmbhal eamasntet afetthsoufihatvibdetesuktbhg cumpdsition. As
coating film 37 has a thickness of about 50 to 60 pm
thélshhgdarzeénphefbashntibradaat| oa apppoahdsrdpdekented by
SBC- 04 manufactured by USHHO INC., the |am nate was
ther FallawedgWebbmtQashoy wkt pasEekgeblli gbkd. f ramddiechese
side of the substrate having a silver alloy sem -

cohgbhgaki ve, bawg attg1Phoehatnpd) vel tagsoof (4808nY in
an air too taln DVD-9 sanpl es of t he respectlve

fo@@899ﬁgtf89ﬁul¥VR§ jhesapa¥ei FESREEYI ¥R88PRLES. @kamples
exposure test

of the commercially available product of the compound include

IRGANOX 1520L (trade name, manufactured by Ciba Specialty

Chemicals Inc.). When the ultraviolet curable composition

used in the present invention contains 4, 6-

bis(octylthiomethyl)-o-cresol, durability in a high-

temperature and high-humidity atmosphere is improved. It is



under a fluorescent |anp was conducted and |i ght

resi stance was evaluated. Three 20 Wfl uorescent

| anps (manufactured by Mtsubishi Electric

Cor poration, NECLUM SUPER FLR20SWM (20 watt)) were

arranged in parallel on the sanme plane so as to

adj ust the center-distance of the fluorescent lanp to

9 cm and an optical disk was disposed at the
papdgictilam,l yweifdle citd ve0 t oc praway tf momlecireagentier reflectance

fluorescent |anp, so that the read side (side of the
insial heghaltleaypesamiuree bhelc hiivwe -hayed) tef athespdprireca

ghsk and fluorescent |anp face each other, and then

an exposure test under a fluorescent |anp was
Qqnducted. After exposure for 72 hours, Pl error and

@ cePsritie of each sanple were measured and I i ght

i stance wd¢ eval uat ed. <Durability test in
qhﬁ}enperature and high-hum dity atnosphere> Each
pl’@ was subj ected to an exposure test under

[ enper e CthItI ns,
(wngg:%tllko%pt olaé ese@[}-‘ds r?l g]lm esi s anceg t'esto ]@slcarbon
K" . manuf ctured - 38

R e R T e A T

um.di t atrms here a Cand8%?Hfor20
lnﬂsﬁﬁgdewtlﬁ b B BENCeo 2P iy FoE UBeR G anind G0Lap carbon
the t error and reflectangce of an informtion
atPE‘E’oP’E‘FﬁB rﬂayePa('FePePr‘féechﬁe §52Ley BokpPrecRyts an
silver alloy sem -reflective |layer were eval uated.
intgggguPénentCof PP EEPEESERE ST 8P éBtgaes>0P| Oetpod apad m +
refl ectance were neasured by "SA-300" rmanufactured by
n aggiefoeserbpniént lewiper aeilakion m +eprérSiratio
(nunber errors after test/nunber of errors before
test) angd a ratlo (%9 of reflectance [(reflectance
Peflegaance before test) x 100] were
by cal'®l ation and the results were
eval uat &g error was eval uated by the foll ow ng
criteriagn,séyn,S! error ratiois 5 or less. B: Pl error
ratio is nore than 5 and 6 or less. C Pl error ratio
is nore than 6. Reflectance was eval uated by the
followng criteria according to standard for DVD- 9.
A. Rekl entanteratieletestirablér e8mp8st ©18R% aBomposition
Ref |l ectance after test is |ess than 18 and 16 or nore.

wh€hRekl eetaneeadf hetehpsiraktfirkeqsthianalédge of normal
Abbr evi ati ons of conmpounds in the tables nean the

tehpbka®iPg €8MIOUAdSs preferable. It is preferred that the

solvent is not used for the ultraviolet curable composition.
Even if the solvent is used, it is preferable that the amount
is as small as possible. When the composition is coated
using a spin coater, it is preferable that viscosity is
adjusted within a range from 20 to 1000 mPa‘*s, and preferably
from 100 to 1000 mPa*s when used in DVD.

The optical disk using the ultraviolet curable
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co%posit&bﬁ H%ntaining the compound represented by the
formula (1) of the present invention has such a structure
that a first reflective layer for reflecting laser beams for
information reading is formed on a first substrate and also a
resin layer made of a cured film of the ultravioclet curable
composition is formed on the first reflective layer. The
optical disk of the present invention is an optical disk
having such a structure, or an optical disk which partially
has such a structure. Examples of such an optical disk
includes CD-ROM or CD-R comprising a thin film made of silver
or an alloy containing silver as a main component, as a light
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 laminating a
substrate comprising a light reflection layer made of a thin
film of silver or an alloy containing silver as a main
component with the other substrate using an ultraviolet
curable composition such that the light reflection layer 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 composition
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formed on the aforementioned first reflective layer so as to
contact the resin layer with the second reflective layer.
Examples of the optical disk having such a structure include
laminated optical disks such as DVD-9, DVD-18, DVD-10, which
are obtained by laminating two substrates for optical disks
each comprising a reflective layer for reflecting laser beams
for information reading, wherein at least one substrate of
the two substrates for optical disks comprises a reflective
layer made of silver or an alloy containing silver as a main
component, using the reflective layers of two substrates as
an adhesive surface.

Substrate for optical disk, which are usually used as a
substrate for optical disk, can be used as a substrate for
optical disk of the present invention. A polycarbonate
substrate can be used particularly 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 ratio of
silver to gold (AgxAuy) satisfies the following relations:
0.9 < X < 0.999, and
0.001 £ Y £ 0.10.

The optical disk of the present invention is preferably
a reproducing-only type DVD such as ”“DVD-5”, “DVD-10”, “DVD-
9” or “DVD-18”, 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 “DVD-9” or “DVD-18”. The thickness
of the reflective layer made of silver or an alloy containing
silver as a main component in “DVD-9” and “DVD-18” is within
a range from 10 to 30 nm, and is less than that of other type
DVD. The ultraviolet curable composition used in the present
invention exhibits light resistance even used on a thin 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 semi-reflective layer
made of silver or an alloy containing silver as a main
component.

The optical disk of the present invention is not
limited thereto and may be an optical disk obtained by
forming an about 0.1 mm thick protective layer, cover layer
or light transmitting layer made of a cured film of the
ultraviolet curable composition on a thin film made of silver
or an alloy containing 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 information reading,
or may be SACD (super audio CD) obtained by laminating two
0.6 mm thick substrates which has similar thickness to those

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

(Production of DVD-9)

One substrate for optical disk (A: second substrate)
obtained by laminating a 40-60 nm thick metal thin film
(second reflective layer) on irregularities referred to 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 component on irregularities
referred to as pits for carrying recording information are
prepared.

As the second reflective layer, for example, a film
made of a material containing aluminum as a main component, a
film made of silver or an alloy containing silver as a main
component or the like can be used. As the substrate for
optical disk, there can be used those known as conventional
substrates for optical disk. Examples of the material of the
substrate include amorphous polyolefin, polymethyl

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

The ultraviolet curable composition is coated 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 reflective
layer) is laminated with the substrate (A: second substrate)
through the ultraviolet curable composition coated onto 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. Then, two
substrates thus laminated are bonded by irradiating with
ultraviolet light from one or both surfaces of the substrate
to obtain “DVD-9”.

(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 substrate (B: first substrate), the semi-
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 each

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) °

Two substrates for optical disk (Cl: first substrate)
and (C2: second substrate) are prepared, each comprising
irregularities referred to as pits for carrying recording
information and a 40-60 nm thick reflective layer made of
silver or an alloy containing silver as a main component
laminated on the irregularities. An ultraviolet curable
composition is coated onto the reflective layer (first
reflective layer) of one substrate (Cl: first substrate), and
the other substrate (C2: second substrate) is laminated with
the substrate (Cl: first substrate) through the ultraviolet
curable composition coated onto the surface of the reflective
layer (first reflective layer) of the substrate (Cl: first
substrate) so that the surface of the semi-reflective layer
(second reflective layer) serves as the adhesive surface.
Then, two substrates thus laminated are bonded by irradiating
with ultraviolet 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 nm thick first reflective
layer made of silver or an alloy containing silver as a main
component on irregularities referred to as pits for carrying

recording information is prepared. Separately, a substrate
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for optical disk (E) having no pits is prepared. An
ultraviolet curable composition is coated onto the first
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. Then, 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 system is 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 DAINIPPON INK AND CHEMICALS Inc.), 8 parts of
a bisphenol A type epoxy acrylate UNIDICK V-5530 (trade name,

manufactured by DAINIPPON INK AND CHEMICALS Inc.), 40 parts

of diacrylate of an ethylene oxide adduct (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
bisphenol A represented by the following formula 10, 11 parts
of dipropylene glycol diacrylate, 8 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 ethylene oxide-modified phosphoric acid
methacrylate represented by the following formula 12, 0.1
parts of ethyl dimethylaminobenzoate, 2 parts of 2,4, 6-
trimethylbenzoyldiphenylphosphine oxide as a
photopolymerization initiator, 4 parts of l-hydroxycyclohexyl
phenyl ketone, 0.05 parts of gallic acid 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 yellow transparent
ultraviolet curable composition. The content of gallic acid
based on the total amounts of the ultraviolet curable

composition is 0.05% by mass.

i T 7
CH2=CH—C—O—(CHZCHZ—O@?@OCHZCH2>0—0—0H=CH2
m n
CH, (9)

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

it GHs 0
CH2=CH—C—O—<CHZCH2-O>—©—(,3—@—(OCHZCHZ>O—C—CH=CH2
p q
CHs

(10)
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wherein p and g represent an integer of 1 to 9, and p + g =

10.

0

I
oHacHch CH,0CH,CHy0— C— CH= CHj ) .
(11)

o ?
CHf=C—%—O—mﬁCHy—O—T—OH

H (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 6% 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 was used in place of gallic acid, an
ultraviolet curable composition of Example 6 was prepared.
In Example 5, since a small amount of gallic acid was
remained without being dissolved in the ultraviolet curable
composition, a filtration treatment was conducted.
<Example 7> to <Example 10>

In the same manner as in case of the compositions 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 composition
of Example 11 was prepared. In t same manner as in case of
the composition of Example 11, except that the content of 4-
tert-butyl catechol was adjusted to 0.1% by mass (Example 12),
0.5% by mass (Example 13), 1% by mass (Example 14) or 5% 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 composition of Example 16 was preparedd.
<Example 17>

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-hydroxyhydroquinone, 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 Example 8
was replaced by 0.5 parts of resorcinol, an ultraviolet

curable composition of Example 17 was prepared.



v4-4 0"a OHa) Ua4f1l' r rH ri 4-4 -r-1 E v U O
0

Hro Nv -r-1 U 4-I Uy U -1 U -Ha) 4-3
Uropro U4 rdcor-a) Il 4 -HU Q Uco 4)
Q

34

<Example 19> to <Example 21>

In the same manner as in case of the composition of
Example 8, except that gallic acid in Example 8 was replaced
by hydroquinone and the content was adjusted to 1% by mass
(Example 19), 3% by mass (Example 20) or 5% by mass (Example
21), ultraviolet curable compositions of 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 of hydroquinone, an ultraviolet
curable composition of Example 22 was prepared.
<Comparative Example 1>

In the same manner as in case of the composition of
Example 1, except that 0.05 parts of gallic acid was not used,
an ultraviolet curable composition was prepared.
<Comparative Example 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 name: IRGANOX 1520L) were 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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uééh|gﬂ&(Gﬂﬂ”ﬂéggﬁN%f*bhenylthioethyl acrylate (manufactured
by BIMAX Corporation under the trade name of BX-PTEA) was
used, an ultraviolet curable composition was prepared.
<Comparative Example 4>

In the same manner as in case of the composition of
Example 13, except that 4-tert-butyl catechol in Example 13
was replaced by hydroquinone monomethyl ether, an ultraviolet
curable composition was prepared.
<Comparative Example 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 ultraviolet
curable composition of Comparative Example 5 was prepared.
<Comparative Example 6>

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 p-n-butylphenol, an ultraviolet
curable composition of Comparative Example 6 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 Example 1 to 7, a light
resistance test (fluorescent lamp exposure test) of a “DVD-9”
type laminated optical disk comprising a semi-reflective
layer made of a silver alloy was conducted by the following
test procedure. The evaluation results are shown in Table 1
to Table 4, respectively. Using the ultraviolet curable
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 “"DVD-9” type laminated optical disk comprising semi-
reflective layer made of a silver alloy was evaluated by the
following test procedure. The evaluation results are shown
in Table 5 to Table 7, respectively.
<Light resistance test (fluorescent lamp exposure test)>
Each of the ultraviolet curable compositions of the
above respective examples and comparative example was coated
onto a polycarbonate 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 laminated on the
aforementioned substrate. Using a spin coater, the resulting

laminate was rotated so that the resulting cured coating film
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has a thickness of about 50 to 60 um. Using a xenon flash
irradiation apparatus Model SBC-04 manufactured by USHIO INC.,
the laminate was irradiated with 10 shot ultraviolet light
from the side of the substrate having 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 above respective samples, an exposure test
under a fluorescent lamp was conducted and light resistance
was evaluated. Three 20 W fluorescent lamps (manufactured by
Mitsubishi Electric Corporation, NEOLUMISUPER FLR20SW/M (20
watt)) were arranged in parallel on the same plane so as to
adjust the center-distance of the fluorescent lamp to 9 cm
and an optical disk was disposed at 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 fluorescent lamp face each other, and then
an exposure test under a fluorescent lamp was conducted.
After exposure for 72 hours, PI error and reflectance of each
sample were measured and light resistance was evaluated.
<Durability test in high-temperature and high-humidity
atmosphere>

Each sample was subjected to an exposure test under
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, PI error

and reflectance of an information recording layer (referred
to as LO) comprising a silver alloy semi-reflective layer
were evaluated.
<Measurement of PI error and reflectance>

PI error and reflectance were measured by “SA-300”
manufactured by Audio Development Corporation. A PI error
(number of errors after test/number of errors before

ratio

test) and a ratio (%) of reflectance [(reflectance after

test/ reflectance before test) x 100] were determined by
calculation and the results were evaluated.

PI error was evaluated by the following criteria.

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

Reflectance was evaluated by the following criteria

according to standard for DVD-9.

A: Reflectance after test is

B: Reflectance after test is

C: Reflectance after test is

from 18 to 30%.

less than 18 and 16 or more.

less than 16%.

Abbreviations of compounds in the tables mean the

following compounds.

DPGDA: dipropylene glycol diacrylate
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LAC: lauryl acrylate

DMAEB: ethyl dimethylaminobenzoate

TMBDPO: 2,4,6-trimethylbenzoyl diphenylphosphine oxide
HCHPK: l-hydroxycyclohexyl phenyl ketone

PTEAC: phenylthioethyl acrylate
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INDUSTRIAL APPLICABILITY
According to the present invention, an optical disk can

be obtained which does not cause blackening of a reflective
layer made of silver or an alloy containing silver as a main
component 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. Therefore,
it becomes easy to use, as a material of a semi-reflective
layer or 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 a high-

reliable optical disk such as “DVD-9” at a low cost.
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| NDUSTRI AL APPLI CABI LI TY Accpgding to the present

i nvention, an optical disk can be obtained which does
not cause bl ackening of a reflective |ayer nade of
silver or an alloy contai ngngrgs! ver as a main
conmponent and al so causes no increase in read error

(Pl error) of signals and | ess change in reflectance
even when exposed to roomlight such as fluorescent

1. |a”pAnT@$E$E9ﬁedlskt ?ﬁ§9q§§nga§yfﬁgs%sgubg%rgte, a first

mat er 1 al sem-re ctive
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 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 curable 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 halogen atom, (iii) a hydroxyl
group, (iv) an alkoxyl group having 1 to 8 carbon atoms, (v)
a carboxyl group, (vi) a group represented by the formula
(2):

0
_46 (2)

OR®

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

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



| ayer or reflective layer which forns an information
recording |layer, silver or an alloy containing silver
as a min conmponent and also it beconmes possible to
supply a high- reliable optical disk such as "DVD 9"
at a low cost. 48 CLAIMS 1. py optical disk conprising
a first substrate, a first reflective |layer for
reflecting | aser beans for information reading forned
alkeniye girioupt hewhsiyr at o 20d A rR% Rtloake ynTRYE maqf R
cured filmof an ultraviolet curable conposition
sub@tiRetedn Wiftd B hal ogehl @tnye 1oAYk iYhenein e or
first reflective layer is a reflective l'ayer nade of
afﬁeﬁ%@rgQBuﬁnh%Eﬁﬁé GOR{AiNI PG $i -V ek 3 %hq%%ngpghhave a

conponént, and t ul travi ol et curabl e conposi
kNS a) r.agi I ri |l e compaound, (;b). .a
N S 7 e S0 P At B CERE SRt S UP ) S CRCReraity Froup ox
R_,.R2. .R3, R4 and R5 each i ndependent | epresents 1 w2
an AHERTASEER Ao THHIC 5 Rl vget it 14117 )oe of B, R,
shydy ox sgr.oup, . (iv) an al koxyl group having 1 to 8
R'ta b&ﬁ¥ tong 3 @vy&dﬁ%égﬁbgffppgrégﬁ, (vi) a group
representeg b% the formula (2) : (wherein R6
() efr £8ERCELaRTRILRPP LYPEER ZR&CRg 10 itd 350 car bon at ons
whi ch may be substituted with a hal ogen atom or an 49
al kenyl group having 1 to 20 carbon atonms which may be
substituted with a halogen aton), or (vii) an alkyl or
2.al kehpr gpbdpakadify acrerdingatborlat®mnsd, wihehednya second
have a carboxyl group, an al koxycarbonyl group, an
suleyirexyl cgmpypséng ansakckogylredlegpias dayebstfioruerttlecting
and at least one of Rl, R2, R3, R4 and R5 is a
lakgdr brphsgfoup indrdmatloa radddak fbatmepolkyiseeonatisoformed
initiator. 2. The optical disk according to claim1,
onwhieeresanséagprd ssubst tat ecnaBprti $hBgrassac0Bger with the

reflective layer for reflecting |aser beans for
sekohdr ratileatieadiagelormed thereon is formed on the
resin layer so as to contact the resin layer with the
second reflective layer. 3. The optical disk according
toclaiml1l or 2, wherein the conpound represented by

3.the TﬁénbgaiEAI H$sR 60RBOHNHg £BPEeseRt 8dobYot NEherein the
formula (3): HOO

compound represented by the formula (1) is a compound

represented by the formula (3):

HO
0]
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 carbon atoms

which may be substituted with a halogen atom.



HO\ (3) HO wherein R7 represents an al kyl group
having 1 to 20 carbon atons which may be substituted
with a hydrogen atomor a halogen atom or an al kenyl
group having 1 to 20 carbon atons which may be
substituted wth a hal ogen aggm 50 4. The opti cal

di sk according to claim1 or wherein the conpound
represented by the fornmula (1) is catechol, 3-sec-

4. bUtybh%ab%%H%bi %1%%r%c%%?ﬂhn@ak%cggkanﬁis%& QUtﬁhereln the

cat echol -tert-butyl catechol, 3,5-di-tert-Bbutyl
I u t yI at.echal,, _
AP L s s el o e
t eanyl.eat eghal,, . h ui
bu%y% t)é Koéu%r?gﬁcé%%fgé Igf%{ggrht()lkiutyl ydr utﬁ’ll r?teChOl

4 %egt-%' %&/]l sbiebey | Doty TRy drSar oo S eeBrimarsec-
Iqokert %%r%qakg%gchol 3-tert-butyl-5-sec-butyl
catechol, 4-octyl catechol, 4-stearyl catechol, hydroquinone,
2-hydroxyhydroquinone, 2,5-di-tert-butylhydroquinone, 2,5-
bis(1,1,3,3-tetramethylbutyl)hydroquinone, 2,5-bis(1,1-

dimethylbutyl)hydroquinone, resorcinol, orcinol or pyrogallol.



