2 9 DEC 2006 1 DESCRIPTION OPTICAL DI SK TECHNI CAL FlI ELD The present
invention relates to an optical disk conprising a reflective la de of
silver or an alloy containing silver as a nmain conponent. BA ART
Typi cal exanples of a |am nated optical disk include DVD (digital versatile
disk or digital video disk) This DVD isyproduced by a nmethod of at | east

| am nating two substrates for optical disk, the substrate being obtained by
forming an information recording |ayer on one substrate for optical disk.

A |l am nating agent used in case of pegCRBPTOONI S generally an adhesive
conprising an ultraviol et curable conposition. The information recording

| ayer is a lam nate conprising a gphstpat @1fcer optical disk nmade of a
synthetic resin such as polycarbonate; a layer conprising irregularities
referred to as pits, a phase-change material, a pignent and the |iKke,
formed on the substrate, and a sem - reflective or conplete reflective |ayer

for reflecting |aser beans for i J ing, fornmed thereon. The
sem - reflective layer and the cgﬁgﬁﬁig$gpgggﬁﬁve | ayer are layers which

are formed on t top of the infarmation recording 2 9 DEC 2Q06, 2 |ayer and
are generally c ﬁﬁb§g§%ﬁnﬁaﬁﬁﬁqp ﬁan%éa%F$ﬁnEﬁ © tﬁﬁ?élgéfﬁoy. In a

r epr oduci ng-onlyy type DVD having a structure in which two substrates for
optical diFSRPLES igridhfisdd e UarToueYoptIadf of skRELBKFsPT RBr 2d%GMpl e, an
optical disk referred to as "DVD 10" is produced by preparing two

pol ycar bof&FE 2 18yst sl et S Gl evBRovPetein irregularities

)
BACKGROUND ART
Typical examples of a laminated optical disk include

DVD (digital wversatile disk or digital video disk). This DVD
is produced by a method of at least laminating two substrates
for optical disk, the substrate being obtained by forming an
information recording layer on one substrate for optical disk.
A laminating agent used in case of lamination is generally an
adhesive comprising an ultraviolet curable compositicn.

) 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



corresponding to recording information referred to as pits are provided on
one surface of a substrate, and then an alum numlayer is foryg%qumﬁ | ayer
for reflecting | aser beans for information reading thereon, I'am nati ng
them wusing the alum num | ayer as an adhesive surface. "DVD-5" is produced
by | am nating the above pol ycarbonate suypstrate for producing "DVD 10" with
a conventional transparent polycarbonat®e substrate with no information
recording layer forned thereon. "DVD-9" is produced by lam nating a 1
substrat ey ﬁgkcg kS s0Bt al.ned kY . f e efd estiyedayer pn
pits prOV|% d onnong su %ace%%y geﬁ}bstrate eﬂ?’a substrate, mﬁg "
obt ai ned gymgg%gl gloy sem -reflective layer made of gold or an alloy .
cont ai ning go mai n conponent silver or an alloy containing silver
as a main conpopent, or a silicon ound |ts rovi ded on one surface
! 99 CRyery ada,

of a substrate, ﬂs?nﬁePHQdPEFPQCPP V&Fe Hesi VS

Furthernore, "DVD- 18" is produced by Ianlnatlng tmo substrates each
conpri si N L@ B9 QEésﬁééﬁeSSfPﬁfQﬂﬁﬁﬁﬁﬁwq%ﬁﬁnﬁﬁ@u}ﬂ%&&#@@@(NYﬂ%FQHﬁone
surface. "DVD-9", which has a |arge recording capacity and is capable of

r eadi ng i PP BiEali dhsER eWdstayeFerfevanbhe, sapf apgicied ddedr amfigrred
prevailing. As the material of a sem-reflective |ayer of DVD-9 or the

| i ke, goltooasa™BVDirt¢6fi ¢enpoondcies e mrnepesedy Howeveyl ycapobahatse very
expensive and is therefore di sadvantageous in view of cost and the silicon
conpound #alssardtasbéck thatical Hilstn fwbreratiinon nrs=guerar i fds cul t. Therefore,
a study on replacenent by silver or an alloy containing silver as a main

innentc@ﬁﬁespbﬁdshgekb beenrande bedautse tilord STeh@afd@sto CoaPaiesd Wi th
gold and a filmis formed with ease. However, there arose a problemthat

?rglr ﬁbl li tyrof pEYRi BedCBAPBHEI BA rFalcwelb O %mm%ltlx@tecorﬁrea Nifgh sdhver as a
aluminum layer is formed as a layer for reflecting laser
beams for information reading thereon, and laminating them
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 reccrding 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 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



conponent as a sem -reflective layer-drastically deteriorates, when a
conventional ultraviolet curable adhesive which is wused in the_pt 2 tion
of DVD-9 conprising gold or a silicon conpound as a seni-reflé85£6 ayer
is used. Specifically, when DVD-9, which uses a silver or an alloy
containing silver as a main conmponent ig a sem -reflective layer and uses a
conventional adhesive, is exposed in a high-tenperature and high-humdity
at nrosphere for a long tine, deterioration of the surface of silver or an

al | oy contigiAyiith SildY &fe ASr & R Doy £LOPEHERL 4 | SnCaHEEd PY 8B adveysey
i nfluence of the adhesive and an 1ncrease in nunber of errors of reading

o902l 02,0 MLF £ 200G, 4 pons: apRessanee, OEEUT s candp s durabil i1y o

DVD-9 drasti cal eri e above pr ens in a

hi gh-t enperature an hi gh- humi dity at nosphere, for exanple, there is

pr oposed %eﬁﬂiﬂﬁﬂ%ﬁkgﬁ%ékﬁﬁQﬁP rF%ht %x?g et %r%ﬂ?esggEESSYt?Sn cont ai ni ng

phenylthioet@yl (meth)acrylates is used as an adhesive of DVD-9 (see, for

exanpl e, GEEFE H ot e'Df  Japanese Unexani ned Patent Publication

(Kokai) No.2002-212514, hereinafter referred to as Patent Docunent 1) . In

Patent Docunmen®sL théherdqu adestt ibetPthaic T kvehl VR £ager oPLDVPPY%i AT whi ch

silver or an alloy containing silver as a main conponent is used as a

sem -ref | &0 Ve Haayeroldiferra ebhdloeri agmaovedt ipnmainilghusedper Hewegeand

hi gh-hum dity atnosphere at 80C and 85%RH for 500 hours, neither

di scol or agicdd dfs thersaeniparefiestanveg 1ayeienofoferdasadmantagpbnboliss occur

and the sane durability as that of DVD-9 in which gold is used as the

sem ;refl edewel ayert cand behe ot bl aved. cdnodred pasbh edrewbankophecab di sk

conp?ising a netal reflective layer such as DVD-9 is corrosion of the netal

refl ecti veillay &orthe itah ans Wdravdof i celt ablmheenmasd t ionstudy on
replacement by silver or an alloy containing silver as a main
component has intensively been made because it is cheap as
compared with gold and a film is formed with ease.

However, there arose a problem that durability of DVD-9
comprising silver or an alloy containing silver as a main
component as a semi-reflective layer drastically deteriorates,
when a conventiocnal ultraviolet curable‘adhesive which is

} used in the production of DVD-8 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 layver and uses a
conventional adhesive, 1is exposed in a high-temperature and
high-humidity atmosphere for a long time, deterioration of
the surface of silver or an alloy ceontaining silver as a main

component is caused by an adverse influence of the adhesive

and an increase in number of errors of reading signals and



used as an adhesive. To solve the problem for exanple, there is reported a
techni que in which an adhesive conposition containing a cationic

pol yrmeri zabl e conpound, a photocationic polymerization initiatog9 [Ehdlb
hydr oxycarboxylic 2 9 DEL 2UUb 5 acid as an al um numcorrosion inhibitor is
coated onto a thin filmsuch as alum nym deposited film (see, for exanple,
clainms, colum 6 and colum 25 of Japanese Unexam ned Patent Publication
(Kokai) No. 2002-146331, hereinafter referred to as Patent Docunent 2) .
Exanpl es @borhe pihedirexyeardmmson | Gandicidhd nobghei Tityi 6f apvd-oi socitric acid,
tartaric acid, malic acid, lactic acid, 2-nethyllactic acid, hydroxypyruvic
aci d, di meirRygkalButianeict aGidghkatdidret hyl ol propionic acid, a-

hydr oxyi sobutyric acid, a,a-diphenylglycolic acid, nandelic acid,

6- hydr oxy- 2- naph;hQice RCitGhe RIMAY 39_9%%;(01@6; ;&ri&a-@éﬂwﬁ({f@@h&m' ic

aci d, p-hydroxyphenylacetic acid, yphenyl pfropionic acid, citrazinic

aci d, cheli.dam I i.Cacd I opt LS ri,sL.ng a
netal ref elg’?%qeilqugﬁgﬁ %ncgnoc%g%sljiéorne't gfcf%ee%érﬁpgfeTe?%’ée:%%i \g% #5;6\/%&98? %he

ul traviol et hcurable conposi tion .ysed as the adhesive is also _an inportant
problem  FSFGRSNG a7 (HEE 1" pHopoei 1t coRiate T@TReFAGo%o a

conposi tion having excel | ent adhesion to both an anorphous silicone resin
subst r at e S2R¢3a AP et iQRF Y lay @ TR oY L 3ot 81, - 51 FoeF, 28 opPer
alumnumor_the like (see, for exanple, clainms, colum 28, colum 29 and
col um 3438fesiygards &hekafigfed Tt entatibt i catd Uns (KokapFarple200d-
285042, hereinafter referred to as Patent Docunment 3). In this technique, a
t echpi que Jeepaceisgg Unexamiglad Rateingt Pulkidh el @onpekai bnNe o2 00pt £ &P 14 sk
containing 2 9 DEC 2006 6 dicycl opentadi ene diacrylate, a thixanthone-based
conpound hereinafter referred to as Patent Document 1). In Patent

Document 1, there is described that, even in case of DVD-9 in
which silver or an alley containing silver as a main
component is used as a semi-reflective layer, after
conducting a test in a high-temperature and high-humidity
atmosphere at B0°C and 85%RH fcor 500 hours, neither
discoloration of the semi-reflective layer nor formation of
pinholes occur and the same durability as that of DVD-§ in

which gold is used as the semi-reflective layer can be

R

cbtained.

Another problem in an optical disk comprising a metal
reflective layer such as DVD-9 is corrosicn of the metal
reflective layer due to an ultraviolet curable compositiocn
used as an adhesive. To sclve 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



and (neth)acryl ate having a phosphoric acid is proposed. There is also
descri bed that polynerization inhibitors such as hydroqui none nononet hyl
ether, t-butyl catechol, p- benzoquinone, 2,5-t-butyl-hydroqui ngnepphtlib
phenot hi azine can be used in an anbunt within a range fromO0.1 to 5% by
mass based on the total ampunts of the gltraviolet curable conposition for
optical disk. By the way, there is described a technique regarding a rapid
curing two-conponent type acrylic adhesive which is excellent in adhesion
in which aciadlhesi e £DEROSHHI OOr b €hn CARLBIiBSransaebykicel eoRPOWNGhin
selected from (neth)acrylic acid and esters thereof, a peroxyester-based
pol yneri zagion sudh td At HTumBnGal dégoact dader imatkee, and robhemaddi tives is
used as a first conponent solution (see, for exanple, clainms, page 6, upper

right col Wiy idd Ne:o1 i { 518; 58NE- PAGE: 25 OYLT 7aL8hE sEOUHAR arlinRe Fhr AR
exanpl es of Japanese Unexam ned Patent Publication (Kokai) No. 3-134081,

(
her ei naf t .f e - nt u ). e | I I S t hat,
in orderq%gigﬁgég%éhigééﬁ%%ﬁg%ﬁén%&gglg??%%féqﬂgggégaggsgoigéﬁggggb% i ng
portion upon ndi.n a_phot opol ynerization iniitiator is added to an
adhesi ve caosrrpoas"?ri‘%%j%%lﬂﬁ?%% g)gwe -pglLﬁS Hahddt 3?9’(?{50)@6?% Bisy;‘f'?adi ating
wth ultraviolet ljght. As described above, .in the technical field of an
optical di%H ¥t SR et Gbi FFGEWhen é?bgseHaFﬁaalE §°BEC 2006 7
hi gh-tenperature and hi gh-hum dity atnosphere for a | ong. period, corrosion
resi stanc@dfla et YaFtEet3oed] ayorethnbhast 6 86149 nBYaK oRePYEENilFe
| ayer of an ultraviolet curable conposition or the |like have hitherto been
st ud-';) ed. ahe prigesithyinkptiorrohaveci @t edsnoehyletpgppdcabsutcike o-
devel opnment of an optical disk conprising a reflective |ayer mnade of silver
or an al | dwdmitwl sohut wilverchd, aonurdipkeonpbatncolandaghide seodieddct hese
conventional |y known

acid, 6-hydroxy-2-naphthoic acid, p-hydroxybenzoic acid, 5-

hydroxyisophthalic acid, p-~hydroxyphenylacetic acid, p-
hydroxyphenylpropionic acid, citrazinic acid, chelidamic acid
and gallic acid.

In the optical disk comprising a metal reflective layer,
acdhesion to the metal reflective layer of the ultravioclet

curable composition used as the acdhesive is also an important

R

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 c¢f 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). In
this technique, a technique relating to an ultraviolet

curable composition for optical disk, containing



problens. As a result, they have found that additional problemexists, in
addition to the above problens. The problemis a problemir1vwg§ﬁ~ %@gn an
optical film conprising a reflective |ayer nmade of silver or an aFQOy
containing silver as a main conponent is exposed to room |ight such as
fluorescent |anmp, this reflective |layer ks blackened thereby to cause a
decrease in reflectance and an increase in Pl error (parity of inner-code
error), and thus it becones inpossible to read information in the worst

case. |t dixwerypémpodiand dbasplyvetéhi 8 phokkamhsaeasatsed mMpm@eRind
practical characteristics of an optical disk conprising a reflective |ayer

nmade of Siadner(nciadhy DYt EOMAR NGNS Shb¥Bhorde achBi BsCemRPRARG, Thus, an
obj ect of the present invention is to provide an optical disk conprising a

reflecti V%Heaaéerigaéifs&f?éééyﬂsedO&%_ ﬁbhg%ﬂge%ﬁgghggnﬁiib\i%r%s iR n

conponent, having excellent [1ght resista oes not cause

bl acken! ng.2 3 DEG 2006ne Syl fll cetie, | vl c99dcalaaygausgs nel ther an

i ncrease in error f~signals nor ecrease’i refl ectance

even when, exposed. to roo ight such as fluorescent, | . .DIL.SCLOSURE _OF THE
T NVENT! OO RS G it o ot et T 5T BaPdep bt P ReL RBYoPEEBRE TP raR G, t he
present inventors have studi ed apout optical i sks uain S% %Jtraviolet
curabl e cHfpFRT ol RILFTDEE i B ER_%Rnpl £8REE £REMafo etgr' r Par ('¢5GpPat ent
Docunment 1 to Patent Docunent 3) However, in_the above prior arts, there is
not any HE&SEd pit dhabbRtaliyreunesiefakle vitaavéptrtarvgesie conprising a
sem -reflective | ayer made of silver or an alloy containing silver as a
conpEPERCSs Hidal Sor tdekecqd s dhekt her any description about a specific

mai n-
uItrgvioIet curable conposition to be used in the optical disk conprising a
sem - By the way, there is described a technique regarding a

rapid curing two-component type acrylic adhesive which is
excellent in adhesion in which an adhesive compositicon which
contains an acrylic compound selected from {meth)acrylic acid
and esters thereof, a peroxyester-based polymerization
initiator, a gallic acid derivative and other additives is
used as a first component sclution (see, for example, claims,
page &, 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 referred
to as Patent Document 4). There is also proposed that, in
order to cure a first component soluticn squeezed out of the
bonding porticn upcn 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



reflective | ayer made of silver or an alloy containing silver as a main
conponent, nor any description about specific additive to be used in the
ultraviol et curable conposition. There was confirmed a probl em2h8t( Mhen a
light resistance test of optical disks produced by using the above prior
arts are actually tested, severe discoLpration of areflective |ayer nade
of silver or an alloy containing silver as a main conponent occurs and

refl ectance decreases and also Pl error increases. 2 9 DEC 2006 9 In

Patent  DORYIRNL o OAAIA0 L B0ALAING) Ak ALY ALl Ske L Scppt 1 di sgLosed. Also

Pat ent Docu oes not sugge not'i ceabl e et wth respect to a
nmet hod for eirr]r.%rdovicrg)% oISii rﬁt rrees.i sct ance of an o tj'[ C3§3.| Jﬁigki co gi s;:ng a
reflective Fayér rade "ot sifrer® an 4 fbﬁnco ali ? 5tYVere¥s a nmain

conponent. The .present inventors_ have considered_at fiyst that a bl ackening
phenonenoﬁdBFS&OPe%Pe@tW@@aﬁaj%ﬁf%ﬁﬁEQ%ﬁ X%%ro%ranaﬁi%F?Bﬁoi%ﬁtaining
silver as a mai_n conponent occurred after exposing to roomlight such as

f1 uor escefUIREAE ICOTEPRTIEd OBy O Ls ttfeackel ‘oxkilmits dnl Bt te betneetvoecfayer.
They have studied about, as a conposition for formng a resin |ayer to be
formed onTihke Presleadt ilveengpas havealivtan ol el e whbieed copposi then

contai ning antioxidants such as citric acid, tartaric acid, malic acid,

| acti c acidéyvelyptmenyrpwfuenc cadiidial diisst hdmppromom cratlective layer

a- hydr oxyi sobutyric acid, nmandelic acid, 6-hydroxy-2-naphthoic acid,

p- hydr oxyhenzoiof adildrerSorhwer exXyicopidrtad dirci ragi af, 1 ywe hyas ox yphenyl aceti c
acid and gallic acid added therein. As a result of the studying, it has
been? f oundohbahenite alhov e lprokitemican he s0lamdran Yoyl By BySkemM cont ai ni ng

gallic acid, anmong the above conpounds. The present inventors have further
studi ed abeublea@nPoypds Payiing, ar6Bemheak Fbimel 4hatSidddiaridrtalt hat of
preblem exists, in addition to the above preblems. The
problem is a problem in which, when an optical film
comprising a reflective layer made of silver or an alloy
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 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



gallic acid, for exanple, nonohydroxy conpounds such as phenol, cresol and
nmesi tol, dihydroxy conpound such as 2 9 DEC 2Q06 10 hydroquinogﬁa EC 7006

2- hydr oxyhydr oqui none, 2, 5-t-butyl -hydroqui none, catechol, t-b yP
catechol, resorcinol and orcinol, and trihydroxy conpounds such as
pyrogal l ol , and found that a conpound a specific structure having at

| east two phenolic hydroxyl groups exerts the sane effect as that of gallic
acid, and thus the present invention has been conpleted. The optical disk

of the present JJMeRil:QR QRN SB% &ldo fddSdesUbsifRER. 28 THESL LEfSCtive
| ayer for reflecting |aser "beans for information reading fornmed on the

first suQ%%Ba%§mo§an% %ﬁ%gﬁ“lq*?%%gﬁgiéiﬂfﬁc rggc%é£géoinan ul travi ol et

curabl e conposition forne the fi ctive Tayer, wherein the first
reflective _layer is a reflective |ayer de of silver or an alloy
containin%egﬁ%&ggngg & Tl #ﬁ%ﬂnﬁﬁﬂﬁﬁ%drgﬁmF?%% ET?? vF8FRt 28 ur abl e
conpositigg cont ai ns: a) a radical polynerizable conpound, (b) a conpound
r epr esent éd Oy SSFEForl@Pa (1): OH RS RL (1) Ra R2 R3 wherein Rl, R2, R3,
RO and R5 each independently represents (i) a hydrogen atom (ii) a hal ogen
atom (iii) a hydroxyl group, (iv) an al koxyl group having 1 to B carbon
atons, (v) a carboxyl group, (vi) a group represented by the formula 2 9
DEC 2006 11 (2): DISCLOSURE OF THE INVENTION

To soclve the problems to be solved in the present
invention, the present inventcrs have studied about optical
disks using an ultraviolet curable compositicn described in
examples of the above prior arts (Patent Document 1 to Patent
Document 3). However, in the above prior arts, there is not
any description about light resistance of an optical disk
comprising a semi-reflective layer made of silver or an alloy
containing silver as a main component, and also there is
neither any description about a specific ultravioclet curable
composition to be used in the optical disk comprising a semi-
; reflective layer made of silver or an alloy containing silver

as a main component, nor any description about specific
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 pricr 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.



0 (2) OR6 (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 $§en 28 on),
or (vii) an alkyl or alkenyl group having 1 to 24 carbon atonms which may
have a carboxyl group, an al koxycarbonyd group, an acyloxyl group or an
al koxyl group as a substituent, and at least one of Rl, R2, R3, R4 and RS
is a hydroxyl group), and (c) a radical photopol ynerization initiator

According to therpreseift imaidon, 4 AR r i SKa A8 aReopbt ahned: ¥hi ch
does not cause bl ackening of a reflective |ayer nade of silver or an alloy

cont ai Ni NG SirMeryid¢ 1248 N AGQIP YRS 1AM RS C AUISESe N NCHRARS:d N T ead
error (Pl error) of signals and | ess change I n refl ectance even when

exposed t%JtQ%'QeJﬂl%hﬁney%sa%jfékyoxﬁe%iff& 18P ndPEL 8T %F’m%{m@?ﬁﬁms casy

to use, as a materia a sem-re ive " layer of a ref rve Fayer

whi ch for n i.nfarmtion ecording layer,, silver.or an_all cont ai ni ng
Silver as A9t AoTRIENCS Gl WSeat BevbneeBEASt B e ( BOSLBpr § ¥ an
optical di;sk such as "DV 9" as a high-reliable optical disk at a | pw cost.
279 0 E CLI06E MBS onedT NAE TR AR IS (I THEL T NVERAT ERE The 1 B7 501 ol ot
curabl e conposition use in an optical disk conprising a reflective |ayer
made of siAECTEMtan alloy containing silver as a main conponent according
to the present invention contains a conpound represented by the formula
(1). The refl ectlihge Prgpentasinysat fer diave efrsideored 2bnplese thitertive

| ayer which does not substantially
‘5 blackening phenomenon of a reflective layer made of silver or

an alloy containing silver as a main component occurred after
exposing to room light such as fluorescent lamp is caused by
surface oxidation of the reflective layer. They have studied
about, as a composition for forming a resin layer to be
formed on the reflective layer, an ultravieclet curable
composition containing antioxidants such as citric acid,
tartaric acid, malic acid, lactic acid, hydroxypyruvic acid;
dimethylolpropionic acid, a-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



transmt |aser beanms for information reading or a sem - reflective |ayer.
The filnms are used for reflecting | aser beans used for information reading.
The (meth)acrylic acid refers to acrylic acid or methacrylic acl 8DEaddbt he
sanme may be said for derivatives of acrylic acid or nmethacrylic acid. The
conpound represented by the formula (1) j4cludes conpounds each having a
different structure, and is preferably ‘gallic acid or gallic acid ester
represented by the following fornula (3): HOO HO (3) -0--OR HO wherein

R7 repr esm@%dmrw,enz% oﬁﬂi?&i‘éfi{ugﬁQHQ, havieng -phitta 2Q HIRAK AONS
u h a

whi ch may be substituted w al ogen atom or an al kényl "group having 1

to,20 car bhoncabame, Wilishe, My, becsubstLubed; wbinaaghakegeniatomy The al ky

group and a ranched or i near and the

hal ogen 2t 2 RLRL SLaNLYALL 0K e 2L OB 29, 0l OLLRE BLAM (B fr i ne atom

or an iodine m prefera a gen atom “or a Forsubsti t ut ed
al kyl grou mhh§$ y_have a_branched chain_having 1 to 20 carbon _ataqns,
and i s ot ETRERTE 4 o7 SR e B Gt SBF BEHORGURSt FEaEEd tia FAETGEghp
whi ch may have a branched chain having 1 to 8 carbon atoms, and. .
parti cul aR¥PE el ler@YP R YF by at odpe ot LT achoAsubbeft Gfedadiyl 2Gh6up
having 1 to 4 carbon atons. Specific exanples of the gallic acid ester
i ncl ude mExhyhumlihe oresenyt Harentonphapybegal Farpletsdpropyl gallate
i sopentyl gallate, octyl gallate, dodecyl gallate, tetradecyl gallate,
hexadecyl gal | atlieamptoctaldetidk gaf | the. prasenhelcoapbind ceppesersed by the
formula (3), gallic acid
-) 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
ultravicolet 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
RS R!
(1)

R* R?
R3

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 B carbon atoms, (V)

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



is preferably used. As the gallic acid, for exanple, products manuf act ur ed
by Dai ni ppon Pharmaceutical Co., Ltd. are easily avail able. ? 9
represented by the fornula (1) is preferably a conpound represen ed @
following formula (4) OH Rl11l) OH (4) R10 RB 9 wherein R R9, R10 and R'
each independently represents a hydroggp atom a halogen atom an al koxyl
group having 1 to 8 carbon atons, an alkyl group having 1 to 24 carbon
atons 2 9 DEC 1006 14 which may have -COON, -COCOR12, -OCOR13 or -OR14 as a
substi tuenty,) :or al kenyl group having 1 to 24 carbon atons which nay have
-COOH, -COOR12, -0OCOR13 or -OR14 as a substituent (wherein R12, R13, and
R14 each |ndependently represents an al kyl group having 1 to 8 carbon atons
ke(’ group having 1 to 8 carbon atons). In the forrmula (4),
speC|f|c exappt es of the } substituents as for R8, R9, R10 and R' include
(i) hydrogen atom (ii) halogen aton1such as fluorine atom chlorine atom

br o N2t gl hodine LA (Ll L) abkOAYly QLR SHUGN, 38 IO, & MOy

but oxy or octyloxy, roup s but exy octyl

2 hut enyl 2 %ﬁl%de%y'cm‘n%y %@iwﬁqﬁgﬁ”’ %éﬁﬁ ﬁ&?q)ﬂ%@%{%mﬁmpe”%a&ym ny!

and ethox neth Anon he caonpounds represented by the formula (4),
cat echol , b@trﬂupc éH'tSH 1 39 4% -skan teehofhich J8kY Bat yl

catechol, 4 tent but yl catechol 3,5-di-tert-butyl
substituted with a halogen atom), or (vii) an alkyl or

alkenyl group having 1 to 24 carbon atoms which may have a
carboxyl grcup, an alkoxycarbonyl group, an acyloxyl group or
an alkoxyl group as a substituent, and at least one of R!, R?,
R*, R? and R® is a hydroxyl group), and
(c) a radical photopolymerization initiator

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 alsc 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 a reflective layer which forms an information
recording layer, silver or an alloy containing silver as a
main component, and alsc it becomes possible to supply an
optical disk such as “DVD-9” as a high-reliable optical disk

at a low cost.



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 nore preferable. It is?780lEi 80 arly
preferred to use 4-tert- butyl catechol. Exanples of a commercially
avai l abl e product of 4-tert-butyl categhol include D C TBC-5P (trade nane)
manuf act ured by DAI NI PPON | NK AND CHEM CALS Inc. 2 9 DEC 2006 is The
conmpound represented by the formula (1) is preferably a conmpound
represented by the fEEIDOWORE f EORUCHRRYBYGo0UT 6THECEHNVBNGIRNS R1 \ R6 OH
wherein R15, R16, R17 and R1B each i ndependently represents, a hydrogen

atom a hal ogenThtonitaavabkexykugabup hawpegiltibe &sccanrbam aimitzalan al kyl
group having 1 to 24 carbon atonms which may have -000H, -COOR12, -QOCOR13 or

-OR14 as gjisruUbshphuenhg ar ramialkerd 18RRUD rhald R L it1oredd SArdon atps
whi ch may have - ' -8OOR12, -OCOR13 orf -OR14 as a substituent (wherein

R12, R13 é‘BHtBlﬁiﬁacgf;'&'{}g%psgd%”h'aﬁn [RRLEHRS A AldMg A oumdaving 1 to 8

carbon atons or an enyl group having“1l to 8 carbon atons), or OH R22

R19 R2 C§%§%$n§hgﬁ$éﬂt§$g’cg%QaiﬁélaaQ%Fﬁ%%nﬁﬁ%Qg%¥%§B§H$%q%§yu&gpresents a

hydr ogen al ogen at om ~an ‘al Koxyl “group h car bon at ons,
an al kyl fgg%g&havg?g 1 to 24 carbon atons which may have -000H, -COOR12,
- OCOR13 or - g as’a substituent, or an al kenyl group having 1 to 24

carbon atons . .
The refliective layer as used herein refers to a

complete reflective layer which does not substantially
transmit laser beams for information reading cr a semi-
reflective layer. The films are used for reflecting laser
beams used for information reading. The (meth)acrylic acid
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) includes

compounds each having.a different structure, and is
preferably gallic acid or gallic acid ester represented by
the following formula (3):

HO
HO (3)

OR’

HO
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



whi ch may have -000H, -COOR12, -OCOR13 or -OR14 as a substituent (wherein
R12, R13, and Rl14 each |ndependently 2 9 DEC 2006 16 represents an al ky
group having 1 to 8 carbon atoms or an al kenyl group having 1 1908 é@ﬁbon
atons). Specific exanples of R15, R16, R1l7 and R18 in the formula (5) and
R19, R20, R21 and R22 in the formula (6} nclude hydrogen atom nethyl
group, propyl group, hexyl group, nonyl group, dodecyl group, iso-butyl
group, sec-butyl group, tert- butyl group, neopentyl group, iso-hexyl group

and tert-aGidar ¢ghilRhARIGddre élt%fﬁ)Oi@dESréﬁ@fﬂSE%t gdrbyokhaef areml aa(5),
hydr oqui none, 2-hydroxyhydroqui none, 2,5-di-tert- butyl hydroqui none,

2,5-bi s(1,ch13r3nd AiGIBLOW AU hydsRayt n&@elé'@ﬂn@ 2eBhsS( 7+ s

dlnethylbutyl)hydrqu|none are preferable AnDng t he conpounds represented

by the fo Z€ C

(5- net hyl enzene £J§ :ﬁ?i%g%é %? er n%%%gtﬁggggéoﬁgggl grouﬁ
conpounds Jernesent d_ by the f 5 r ef as_c ar d with the
conmpounds represer¥t g”aa"b@y &ther%‘ﬁrﬁﬁj q(%’))l ng‘%% fhe %8n§8lﬁﬁm gBF‘%Sent ed
by the form a (5 hydro ui none (.benzene-1,4-diol) and .

2- hydr oxy iy ddu %_%ZUM t???ﬂ)ag?%'p?%f%r%ﬁp§u9§eatuﬂﬁﬂng t he
conpounds represented b the formula (1), the other conpound mhlch i's

pr ef er abl #1kyde @HNR H@llﬁr}ew frarmrﬂ.erranrlge%y%@amtsw&ng 3_to
trrhydroxybenzene) Anong the conpounds represented by the fornulae (3) to 2
9 D E C 20@&bory a(t@)msrgaartci et wkaghy |Ipee ferab bt @r n\yEppesBngEambyCrhe

formula (3) and a hydroqui none- based conpound represented by the formula
(5) not o’ yromseareyitl thiterk enli gl of reup didectd ve to 4 carbon atoms.

Specific examples of the gallic acid ester include
methyl gallate, ethyl gallate, propyl gallate, isopropyl
gallate, isopentyl gallate, octyl gallate, dodecyl gallate,
tetradecyl gallate, hexadecyl 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

OH
R OH

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

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



| ayer when an optical disk conmprising the reflective layer which is nade of
silver or an alloy containing silver as a mnain conponent, is exposed to a
fluorescent |anp, but also inprove durability in a high-tenpeﬂ VirlellBhg

hi gh-hum dity atnosphere. Therefore, they are particularly preferable
conpounds anong the conpounds representﬁq by the formula (1) which are
added to the ultraviol et curable conposition used in the optical disk of
the present invention. Anong the conpounds represented by the formulas (3)

and (5), @alidf mArinhis acd®s! Predrrableceanpaund.ogiheangunt of the
conmpound represented by the formula (1) to be added in the ultraviol et

I
curabl e cQTROSILi.an S o T E5AD! YoM DI 3, kgnger L o 0.05cbo ey s,

and nore preferably from mass, “sti nore prefera from

0.3 to 7% hy. nass nd particul ar zef e yafrom 1. iho__5_parts by mass,
o Ty Tt e T asPEPR” ol

based on t unt s the”"Ul't fav cur ab c%ﬁpgsition. When t he

anount is within the ove range, a;fyemarkable effect of inproving |ight
resi st anc& 4 %Qﬁifi Ther re,R%n J?tr%@FBIéPdeﬁﬁpggpgxgonposition

t he conpound represented by the formul a (11 is hardly precipitated and it
is easy t&IRARADEE dbrpdsit i DFPYmdIad Mg t heCcbnpathan 2t9MpEETr28D6 18
The cured filmmade of the ultraviolet curable conposition using the
conpound &fl ey ¥ @M Namins eveit sB ¢rskkenthgmel -a refl ective | ayer nmade
of silver or an alloy <containing silver as a main conponent and causes
neither read erlmorthef fimgnalas Wor, specrEbaseexampeés ecf ahbe even when an
optical disk conprising a reflective |ayer nmade of silver or an alloy
cont-ai ni nguwidniarueas: | amifoxx @poREnt RIS aexpasédiholudeoni) i phtirsgeh as
fluorescent |anmp, for exanple, a light source having a center wavel ength
within a sarge fridm 0 dgen 6fbmmuch as fluorine atom, chlorine atom,
bromine atom or iodine atom, (iii) alkoxyl group such as
methoxy, ethoxy, butoxy or octyloxy, (iv) alkyl group such as
methyl, butyl, hexyl, 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 represénted 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 catechel, 4-coctyl catechol and 4-stearyl catechol
are preferable, and catechel 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 DAINIPPCN INK AND CHEMICALS Inc.



As the radical polynerizable conpound used in the wultraviolet curable
conposition, a radical polynerizable nononmer and a radical polynerizable

ol i goner can be used. As the radical polynerizable nononmer, a ﬁéﬂ&ﬁdmﬁtional
(meth)acrylate and a pol yfunctional (meth)acrylate can be wused and these
nononmers can be used alone or in conbinﬁgion of two or nore. As the radical
pol yneri zabl e nononer, known conpounds ~Can be used. Exanples of the

nonof unctional (nmeth)acrylate include ethyl (neth)acrylate, butyl

(meth)acryl ate, t2z %b%&b%%@ykéﬁFgéQﬁﬁéd”B¥‘%hé"%&%m&ﬂ?thi?C£§|ate1 tridecyl
(meth)acryl ate, hexadecyl (neth)acrylate, "octadecyl (neth)acrylate, isoanyl

(met h) acr [ C Ekgﬁ} ) Vi ! t y C
cycIohexy%ke%%gﬁﬁﬁgg%y%gFl, éﬁzy%hf%%%ﬁ¥%%r zﬁﬁ% %%%E%ﬁg%?h§¥£§ﬁgaDEC 2006
19 (neth)zﬁaylgth but oxyet hyl (meth)acryl ate, phenoxyethyl (neth)acryl ate,
phenoxydi yPen érycol (nmeth)acrylate, nonyl phenoxyet hyl (neth)acrylate,
tetrahydrofurforyl (neth)acrylate, glycidyl (neth)acrylate, 2-hydroxyethyl
(et h) acr yleat e,| 2- Rysdr oxy- 3- phenoxypropyl (neth)acrylate, 3-

chl or o- 2- hyd yropyl (8t h)acryl ate, diethylam noethyl (neth)acrylate,
nonyl phenoxye tetrahydrofurfuryl (nmeth)acrylate, caprol actone-nodified

t et rahydr8far faryPR' net h) acryl ate, isobornyl (meth)acrylate,

di cycl opent anylpy (neth)acryl ate and di cycl opent enyl oxyet hyl (neth)acryl ate.
Exanpl es of the polyfunctional (meth)acrylate include 1, 4-butanedi ol

di (et h) ashgkrete, R3,mr'flyl RY, srpemAnesitbl indepaetkpadyyrapeestnéshexanedi ol
di (neth)acrylate, neopentylglycol di(neth)acrylate, 2-nethyl-1,8-octanedi ol
di (net h) abhyygratien 2tbut,yla 2adidydn BtIrpr panetkat vl dg fomp haciyyateto 8
tricycl odecane di net hanol di(neth)acrylate, ethylene glycol

di (et h) agaybahe agbmpgl ypr epyyang @yt daving 1 to 24 carbon atoms

which may have -COOH, -COOR'@, -0CORY or -OR! as a
substituent, or an alkenyl group having 1 to 24 carbon atoms
which may have -COOH, -COOR'?, -0COR!® or -ORM as a
substituent (wherein R*®, R!®’ and R'! each independently
represents an alkyl grcoup having 1 to 8 carbon atoms or an

alkenyl group having 1 to 8 carbon atoms), or

OH
R22 R19
3 (6 )
R? OH
RZO

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 ~COOH, -COCR!¥, -OCORY™ or -CR' as a
substituent, or an alkenyl group having 1 to 24 carbon atoms
which may have -COOH, -COORY, —-OCORY or -OR' as a

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



di (nmeth)acryl ate; di(neth)acrylate of tris(2-hydroxyethyl) isocyanurate,;

di (neth)acrylate of diol, which is obtained by adding 4 or nore nols of

et hyl ene oxi de or propylene oxide to 1 nol of neopentyl glycol9DEL Z00b

di (meth)acrylate of diol, which is obtained by adding 2 nols of ethyl ene
oxi de or propylene oxide to 1 nol of blzphenol A, di- or tri(meth)acrylate
of triol, which is obtained by 3 or nol s of ethylene oxide or

propyl ene oxide to 1 nol of trinethylol propane; 2 9 DEC 1006 20

di (met h) agr d:aetseenoés delr?'alk\g?i tffdéégg qp%@ir?cfdl bé’oagd&%eno itoHBVSr”ths of

et hyl ene OXI or propyle Bi's

trimethyla ne tr| acryl at aerythritol tri(meth)acryl ate,

pol y( nmet h) @ﬁﬂo %ﬁ%e]?'/ytt%egi’ t(g?Pb%?h ?%IH%} oxi de-nmodi fi ed phosphoric
acid (neth)acrylate nd eth | ene oxi de-nmogj fied al kyl gt ed sphorlc aci d
(met h) acryl at e. Eﬁfﬁﬁﬁ? é&?éﬁl'pglynéﬁlz éRolﬁﬁoEgF HEMidé

pol yest er (neth)acrglat [o]o) yether (neth%acrylate epoxy et h) acryl ate
and ur et hal @ﬁﬁ%ﬁﬁacr??ﬁt 4 H& *phot 6p6I fREFUZAL i(6R AAICLV&or in t he

uItraV|oIet curabl e conp05|t|on t here can be used any conventionally
known photyssiogesy istatmi.omatiitd sdorep capetiv el ofrewpi ngesylradpenl nonyl
pol yneri zabl e nononer or a photoradi cal polynerizable conpound such as
radi cal panovgr,i zaddes ynoromerp, Assd+timut photopad yneeczatt ph gnotpat berta
nol ecul ar cl eavage type or hydrogen drawi ng type photopol ynerization
initiator thySuidremp,f aledtsni vl tdeoyps esesd - heweht g poup Asndiheeradbeall
phot opol yneri zation initiator, benzoin isobutyl ether,

2, 4-di et hyrtdpxant hone, 2- |sopropylth|xanthone benzyl, 2,4, 6-
tr|néthylbenzoyldlphenylphosphlne oxi de, 2-benzyl -

di met hyl am no- | 2e@maP Ol ARRARINE )rditicddd &Gy Pigd 268rmula (5),
hydreoquinone, 2-hydroxyhydroquinone, 2Z,5-di-tert-
butylhydroquinone, 2,5-bis(1,1,3,3-
tetramethylbutyl)hydrogquinone and 2,5-bis(1,1-
dimethylbutyl)hydroguinone are preferable. BAmong the
compounds represented by the formula (6), resorcinol
(benzene-1,3-dicol) and orcinol (5-methylbenzene-1,3-diol) are
preferable. Among these compounds, the cémpounds 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}, hydrcquinone
{benzene-1,4-diol} and Z-hydrcoxyhydroquinone (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



di met hoxybenzoyl) -2, 4, 4-tri net hyl pentyl phosphi ne oxide and the |like are
preferably used. As the nol ecul ar cl eavage type 2 9 DEC 2006 21

phot opol yneri zation initiator other than the aforenentioned Qdhpiu#tk,

1- hydroxycycl ohexyl phenyl ketone, benzoin ethyl ether, benzyl dinethyl
ketal , 2-hydroxy-2-nethyl-1 phenyl propap+l -one,

1- (4-i sopropyl phenyl) - 2-hydroxy-2- nethyl propan-1| -one,

2-met hyl -1 - (4-net hyl t hi ophenyl)-2- norphol i nopropan-1-one and the |ike may

be used ing)cophinatl ari Rt hanmre, s imdragen drav &gt yoe by the
photopolynerlzatlon initiators such as benzophenone, 4- phenyl benzophenone,

|sophthalgggﬁggg ang gnge?z%&df%qéFﬁ{R'Sﬁ%%gggﬁﬁkgﬂ%élﬂ Eé@ Q@e&%&? ln

conbi nati on e anmpbunt o rizati Initiator

preferabl h %E)P}nplcur a ?gxo]étg%gfog %p rg;)ﬁlm%:%senl dof)nat %Q{.@.JLY armunt S

of the uI ravi o nsitizers an be Use
radi cal hotopo meri zatiaon ini to For exa , %g ltla%or can be
Loed'in cORUPRAPIER fF: ALds Shgh a?%lnso%n%a“ﬁg@e sholedlive b eEact i on
with the abgve radlcal pal nerlzable conponent, such as trinethyl am ne,
met hyl di PéRRSRof&nTRES Otfr |Sét W&o lSdmidte alpl%f rﬁé?irrﬁﬁlarh%%a%%%‘é%ﬁe oné, et hyl
p- di met hyl am nobenzoate, isoanyl p-dinethylam nobenzoate, N N
di met hyl beA2Y| GRATRENGRE /418 SHFPEGLIIY % honrstaphehvie: bws alvatter of
course, it is preferred to select and use the photopolynerization initiator
and the sémpirpiveedurahiidhtar én exdgldrerenpeediuns |dang highheunidityi ol et
curabl e conpound and does not inhibit perneability to ultraviolet light. 2
9 C 20086tm28phkrrecefsargfooehethagditrevesrcanulerddgded dfrendiee
ul travi ol et curable conposition. For exanple, there can be mnmxed with
t her mal pobypecndat eawnonhink tormpopldstiegizereited by the formula (1)
which are added to the ultraviolet curable composition used
in the optical disk of the present invention. Among the
compounds represented by the formulas (3) and (5), gallic
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 mass, still more preferably
from 0.3 to 7% by mass, and particularly preferably from 1 to
5 parts by mass, based on the total amounts cf the
ultraviolet curable composition. When the amount is within
the above range, a remarkable effect of improving light
resistance is exerted. Furthermcre, in the ultraviolet
curable compesiticn, the compound represented by the formula

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

composition including the compound.



anti oxi dants such as hi ndered phenol, hindered am ne and phosphate, and
silane coupling agents such as epoxy silane, nmnercaptosilane and
(nmeth)acrylsilane for the purpose of inproving various charactgnEsufies.
Additives, which are excellent in the ultraviolet curable conpound and do
not inhibit permeability to ultraviolejglight, can be selected and used.
Furt hernore, antioxidants such as hindered phenol antioxidant are
preferably added to the ultraviolet curable conposition. The anmnount of the

hi ndered phenol Th8t taxkedafit 1mi fizapeeber abley wiittraivil A grange-fyiam 0. 01 to 5% by
mass based on the total anmounts of the ultraviolet curable conposition. As

the hi ndeggflpBheRObnanth oyl dant compeRMOWH thepresenied by fhedld ow ng

formula (7) 1s preferably used. Anbng these conpounds,

4, 601 S(otyLibhoRE! el 1 0u0ne80) bbb eld o N deda dBddsy

particularly pre abl e. les of the comre y aval

the comoupd. Loglyde ) BGINDE 15201 (Lrade nane . e actyned e O ha,

Specialty enica aviolet” curable conposition " used

in the present invention contains 4,6- bis(octylthionethyl)-o-cresol

ur abi 1 Lt SEERE OB SHERBLAnBPE: fr B4Rt ho Gt GRS 1T (Hbr oved.
It is 2 9 DEC 2006, 23 particularly effective to prevent a decrease in

refl ect an®RtiFRladhS§hCrBRpRANEr & &fd LIFCHHYRukitdiay G <phetel VeiH ¥ 3SR24
(7) R2') (wherein R23 represents an al kylene having 1 to 10 carbon atons
whi ch may2hagelaybFanéRéaieRarA Ll VRZ4 238nd@ R28 Ne &GP INRIEp el fRSS§Rpresent s
an al kyl group having 1 to 16 carbon atons which nmay have a branched chai n,
n1represeh@@mahighhtégéh ef flberssceantepesventtragiandgor oflighto 4, and m
+ ]

source having a center wavelength within a range from 500 to
650 nm.

As the radical polymerizable compound used in the
ultraviolet curable composition, a radical polymerizable
monomer and a radical polymerizable oligomer can be used. As
the radical polymerizable moncmer, a monofunctional
(meth)acrylate and a polyfunctional {(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 compounds
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, methecxyethyl



n satisfies the followng relation m+ n S 5) OH C8H 7SCH2 CH3 (8)
CH2SC8H17 As the ultraviolet curable conposition, a conpositio ﬁhLCh IS
liquid at a tenperature within a range of norrmal tenperature ?85 6clibs
preferable. It is preferred that the solvent is not used for the
ultravi ol et curable conposition. Even 1% the solvent is used, it is
preferable that the anmount 1is as small~-as possible. Wien the conposition is
coated wusing a spin coater, it is preferable that viscosity is adjusted

within a rang b%ﬁQ 20 tobﬁggg 1 andpneferably, f %gg 1000 nPas
when used(ln E ) g%e gbtlca agggihs?ng Eﬁgchpﬁraf?oﬁgggkur %ﬁé& 90E1
2006 24 c¢o itio ont ai ni_ng_t.he conpound .represent by the formula (1)
of the pr §§EE§?E6XEF%8n ﬁb&ng%gﬁlgtﬁyﬁgeﬁuﬁ&Y4§ku53eéﬁ&%§&¥%ﬁﬁ%mtive | ayer
for reflecting | aser beans for _information reading is formed on a first
subst r at e"3RYTBNEBOZYCFBELN (MErEY ATEde a5 ra tEHER AT WF T HREL ul t r avi ol et
curable conposition is fornmed on the first reflective |ayer. The optical
di sk of th@gghé@@ﬁvlﬁﬁﬁengﬂﬁﬁlﬁ§laﬁm@§ﬁﬂéarﬁﬁﬁﬂ@rI%ﬂhYﬁfQﬁMﬁtQN%tructure,
or an optical disk which partially has such a structure. Exanples of such
an opti calmgtbkackrékbdes2EDyROMKOr 3EPIRNOEYPTiCEi g @nathiradiyIm tread &3 of
silver or an alloy containing silver as a nmain conponent, as a |ight
refl ecti oohlayer2-agdraxypsopyllay ek timde rofl ax equrddc i Immafnoeirhyil t r avi ol et
curabl e conposition, as a protective layer, fornmed on the light reflection
| ayer. Exafptepadtylbee, 0Opbhgabhensk yaltse litrelradesi AMXErobtai ned by
laminating a substrate conprising a light reflection |ayer made of a thin
fil m of sih¥eR) 8ErgNadkl O¥apeBh Ahione —HidMET <3S R tRiHYdrofurfuryl
(meth)acrylate, isobornyl (meth)acrylate, dicyclopentanyil
{(meth)acrylate and dicyclopentenvyloxyethyl (meth)acrylate.
Examples of the polyfunctional (meth)acrylate include
1,4-butanediocl di{meth)acrylate, 3-methyl-1,5~pentanedicl
di{meth)acrylate, 1,6-hexanediol di(meth)acrylate,
necopentylglycol di(meth)acrylate, 2-methyl-1,8-octanediol
" di{meth)acrylate, 2—butyl-2—ethyl—l,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(Z2-hydroxyethyl)
isocyanurate; di(meth)acrylate of diol, which is obtained by
adding 4 or mcre mols of ethylene oxide or propylene oxide to
1 mol of neopentyl glycol; di(meth)acrylate of diocl, which is
obtained by adding 2 mols of ethylene oxide or propylene
oxide to 1 mol of bisphencl 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;



conponent with the other substrate using an ultraviolet curable conposition
such that the light reflection layer is wused as an adhesive i#&@ﬁﬁ 0 The
optical disk of the present invention nay be an optical disk i glguch a
structure that a second substrate conprising a second reflective |ayer for

reflecting | aser beans for information_reading is fornmed on the resin |ayer
made of the cured filmof the ultraviol & curable conposition 2 9 DEC 2006

25 formed on the aforenentioned first reflective |ayer so as to contact the

resin layer \ | ective l.ayer. es,, 0 optical disk
havi ng su?ﬁ' (\gqetst?l |) ba(':&t%ﬁl g%%g%%%o% ’ar‘ﬁyrl 'raiLa%}gdl %p?kl)tg%ﬁq%? slég é%%EE%SPD% 9,

DvD- 18, DvD- 10 ich . ar bt ai ned | am nat | two_substrates for_optical
i sks " el EoMSs g 3 PRfitai (e Tyt O bt hEE ) heet BRAnEt For

i nformatign readi ng, wherein at |east one substrate of _the two substrates
for opticEFS& e ripHidds RIS IRFRARE tay e R Bf 18Ffver or an all oy
containing silver as a main _ conponent, using the reflective |layers of two
subst r at eBCaS aexy tadhidsily & rdurtedde . a Bubisttreat 3 by (ol catrvlake vkl ch are
usually used as a substrate for optical disk, can be used as a substrate
for opti dabeditsie roft hirid ogr, e sémty liemge ret igte - o giof yedrponsiteor sabstidt e can
be used particularly preferably. Exanples of the "alloy containing silver
as a nai n (memho renty’l atse dinidn etihg lierneptd:ciale thieski Bfed hel oy eseadd | nventi on
include a silver alloy described in U S. Patent No. 6,007,889 in which a

rati o of phikyekrie gelid (AetAybcrsdtbdtsfies the following relations: 0.9 <
X < 0.999, and 0.001 < Y < 0.10. The optical disk of the present invention

i9§ oY ef erably — axeepnedusirngneninadive %@M%i‘@\&f&oméw&épﬁde" DVD-
o DVD- 18", a witable DVD such as DVD-R or DVD+R, or a

polyester (meth)acrylate, polyether {(meth)acrylate, epoxy
(meth)acrylate and urethane {meth)acrylate.

As the photopolymerization initiator in the ultraviclet
curable composition, there can be used any conventionally
known photopolymerization initiatecrs capable of curing a
radical polymerizable monomer or a photoradical polymerizable
compound such as radical polymerizable monomér. As the
photopolymerizaticon initiator, a molecular cleavage type ér

) hydrogen drawing type photopolymerization initiator 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, Z2-benzyl-2-
dimethylamino-1-(4-morpholinophenyl)~butan-1-one, bis(2,6-
dimethoxybenzoyl)~2,4,4-trimethylpentylphosphine oxide and

the like are preferably used. As the molecular cleavage type



rewitable DVD such as DVD-RW DVD+RW or DVD-RAM and Z9 DEC 2006 26
particularly preferably "DVD 9" or "DVD 18". The thickness of 22& .
reflective | ayer made of silver or an alloy containing silver QEHgWﬁ
conmponent in "DVD-9" and "DVD-18" is within a range from10 to 30 nm and
is less than that of other type DVD. Tgﬁ ul travi ol et curable conposition
used in the present invention exhibits<Fight resistance even used on a thin
film nade of silver or an alloy containing silver as a nain conponent and

is therefgggtgg%%ﬁﬂggf§ggﬁqﬁigiiégﬁl_;Ekéﬁé%l§ﬂ§ﬁ HéagfgréﬂgHQEEREQH used

i n reproduci ng-only type each conprising
sem -reflective | er, .made of silver or an_ al containing silv S a
o | oneembBn e ARG Sle Rl Pl BB e fol s Beifeth FERY RS 2o

t hereto ang may ?f an oe%b&ghlﬁg Kk o%;ai d form ng an about 0.1 mm
t hi ck prof&BEFve Qe A ;@ﬁa r 4% g%%¥ﬁéﬁﬂ?€@%g‘féyer made of a
cured filmof the wultraviolet curable conposition on a thin film nmade of
silver oPD&RYAPEGPEGH S nd 14 VeORECRY TR tbhpone L PR¥rdded in  an
about 1.1 mmthick substrate for optical disk. That is, the optical disk of
t he preseRethp‘@RORGN HePfe arnspthivlall - ol ke iy ididorenyll sh-purpl e | aser
beans for information reading which is used as |aser beans for information
readi ng, morphey ineSAQRN-siizere audi dIED)1 Ot aiareddyusadi ating two 0.6 nm
t hi ck substrates which has simlar thickness to those wused in DVD. 2 9 DEC
2006 27 Exabphesiahn.t hEuptbhduebiren alydibdenS'drawivid ¥9/pe "DVD- 9" and
"DVvD- 18" will be described bel ow. Exanples of the optical disk of the
present i puenbpen valed inett ddnmiigd itatered asuchlhes Wdnavhiodebtnepr abl e
conposition used in the foll ow ng

phenylbenzophenone, isophthalphenone and 4-benzoyl-4’-methyl-

diphenyl sulfide can be used in combinaticn. The amount of

the radical photopolymerization initiator is preferably

within a range from 2 to 10% by mass based on the total

amounts of the ultraviolet curable composition.

Sensitizers can be used to the radical
photopolymerization 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, methyldimethanolamine,

triethanolamine, p-dimethylaminoacetophenone, ethyl p-

dimethylaminobenzoate, iscamyl p-dimethylaminobenzoate, N,N-

dimethylbenzylamine and 4,4’ -bis(diethylamino)benzophencne.

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 inhibkit permeability to ultraviolet light.



production exanples neans an ultraviolet curable conposition containing a
conpound represented by the fornula (1) used in the present ipyentimg-
(Production of DVD-9) One substrate for optical disk (A second substrate)
obtained by lam nating a 40-60 nmthick nmetal thin film (second reflective
| ayer) on irregularities referred to aspopits for carrying recording

i nformati on and one substrate for optical disk (B: first substrate)
obtained by lamnating a 10-30 nmthick sem -reflective |ayer made of
silver or an allfoyieceBkairyi, N@t3idrveiddds i&amidarc gpandidd oih i tHegul arities
referred to as pits for carrying recording information are prepared. As the

second refheebivielkayenrabale @)L tid.l | Formesen@flcd Fieald alarc®at ai ni ng
al um num as a nmain conponent, a filmnade of silver or an alloy containing

silver aspa HRi Qi tROFRRRRRN Yoihh& diiKe iGN B USed r HS thessubsiLate for

optical disk, there can be used those known as conventional substrates for

optical di , s .of .t i.al, of ! | nor phous
RPEoTIRTRheD <Ol PR TSI Bl SHRUALE dslyayd

pol yol ef i n,” po hyl =~ “met hac ate an

particularh§ 2.9, DEC 7806.

The ul t r aff'BPBRELGY aBPE ESmFOST (OO0 L % R orit'e t HE® TRV THH' 94 I m
(second reflective. layer) of the substrat, (A:_secqond substrate) . The
substratemFB?aPFP§PH§§SSFPQté?eqaﬁﬁQﬁﬁ%iﬁiﬁWQ1§Qﬁ3é§ﬁﬁ99¥RQ%%t?%e | ayer
(first reflective layer) is lamnated with the substrate (A:. second
subst r at e} MPERVSTGh VERE OUSt CARTAGE B FtdIN%e cOARPSSILIIESn #HaACEd adift o t he
surface of the netal thin film (second reflective layer) so that the
surfice ofxthélsafl inethecuilye avayde t( faurst e fdamdured | ary@krdo seetves as t he
adhesive surface. Then, two substrates thus |am nated are bonded by

i rradi ati hghwbtih permeability to ultraviolet light, can be selected

28 preferred to use algq{ycarbonate srbstrate.
c

and used.

Furthermore, antioxidants such as hindered phenol
antioxidant are preferably added to the ultraviolet curable
compositicon. The amount of the hindered phenol antioxidant
is preferably within a range from 0.01 to 5% by mass based on
the total amounts of the ultraviolet curable composition. As
the hindered phenol antioxidant, a compound represented by

i) the following formula (7) is preferably used. Among these
compounds, 4,6-bis(octylthiomethyl)-c-cresol (of the
following formula (8)) is particularly preferable. Examples
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



ultraviolet light fromone or both surfaces of the substrate to obtain
"DVD-9". (Production of DVD-18) After producing DVD-9, the SUbi%:{ﬂ%%Uéﬁ
second substrate) is only renoved while remaining the nmetal thi f4%¥%m
(second reflective layer) on the side of the substrate(B: first substrate),
and a disk intermediate conprising the,gubstrate (B: first substrate), the
sem - reflective layer (first reflective layer), the cure filmof the
ultraviol et curable conposition and the netal thin film (second reflective
| ayer) whipgh tare lamynatred din it Prdsfent S PIeeese TMorsai dodiske
internedi ates are prepared, and these two disk internedi ates are bonded
whi | e faciing ;eaGhnh -Alhffe 3@ LRAL AN RACH R ¢ § MtndsbmfLirst reflective
2 9 DEC 2006 2971 ayer) serves as an adhesive surface to obtain "DVD 18".
(Production98f DVD-10) o Two substrates for optical disk (O: first
substrate) land (C2: second substrate) are prepared, each conprising

i rregul arl rgfsg{zg_'ﬁed to as pits for carrying recording information and a
K refle
=

40- 60 nm { i V&)l ayer made of silver or an alloy containing
silver as 3 =,_ conponent |amnated on the irregularities. An ultraviolet
curable conposSitdon is coated onto the reflective layer (first reflective
| ayer) of one substrate (O:. first substrate), and the other substrate (C2:
second suB¥DEXEd) RS | ERRTRITH i dh 2Rl eudshawi I (8 tof 1PsCaglpst r at e)
through the ultraviolet curable conposition coated onto %she surface of the
refl ectivétomgyemnichi ety hatieedt ibvanclyast )cheinh&ksubsdr Bfe qath first
substrate) so that the surface of the sem -reflective |layer (second

r ef lect i véndapendesdlyeseps eslem tadrgs ialécslurdrapm hafhiemg 1 woosubstambes t hus

Iam'}nated are bonded by irradiating wth ultraviolet |light fromone or both

surfaces atomBewhich 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 following relation m + n £ 5)

OH

CsH17SCHa CHs
(8)

CH2SCgHq7

As the ultraviolet curable composition, a composition
) which is liquid at a temperature within a range of normal

temperature to 40°C is preferable. It is preferred that the
solvent is not used for the ultraviolet curable composition.
Even 1f the sclvent 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



substrate to obtain "DvD 10". (Production of DVD-5) A substrate for optical
disk (D: first substrate) obtained by |amnating a 40-60 nnlthicﬁéfh@ft
reflective |layer made of silver or an alloy containing si | ver Z&d) n
conponent on irregularities referred to as pits for carrying recording
information is prepared. Separately, a substrate 2 9 DEC 2006 30 for
optical disk (E) having no pits is prepared. An wultraviolet curable
conposition is coated onto the first reflective |ayer of a substrate (D
first sub te).,. .and rate - first d e substrate
(E) are fi"tgrgr&?r?gs%lé:dlaov% t%g}gcaac%gﬁeﬁ? hér%?nly%#rﬁer%g?r%%éﬁ?%nSQTE%%, t wo
substrates thus | am nat are bonded by irradiating with_ ultraviolet |ight
From one SPCBULR arf SCec ! RIRFStnstT s S0 BBFaFHeR pvo b L e hPaGl at i on
with ultraviolet |ight can be conducted b a continuous light irradiation
syst em usih§ta IetidS hdiSde S hm, LY o8 gﬁglﬁ)r%%gh?%thﬁgchﬁe anpeBF thE |i ke,
or by a flash irradiation systemdescribed in U S. Patent No. 5,904, 795.
The fl ashipfeadiadtlicon rEastidid i 55 ot Engt ederabf erpecausetretiei aAgccahspea
efficiently conducted. EXAMPLES The present invention will now be described
by way of regiangleesr made et pr esemad i hiventobnthe notréivhdlietd toraheée
follow ng exanples. In the follow ng exanples, parts neans parts by nass.
<Exanpl e tempdRdrttiorofisurfeirese @crifat £l FAMU-rdSNe¢tiadelapee, Trenufactured
by DAI NI PPON | NK AND CHEM CALS Inc.), 8 parts of a bisphenol A type epoxy
acryl ate UpBDIcGH WiE530f tyraderadent Imrudacénred by &AM NPPOM 5NK AND
CHEM CALS Inc.), 40 parts of diacrylate of an ethyl ene oxi de adduct (4
”D|33 of 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 alley containing silver as & 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. Exampliles 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



7 9 DEL 200b 31 bisphenol A represented by the followng fornula 9, 18
parts of diacrylate of an ethyl ene oxi de adduct (10 nols) of bisphenol A
represented by the following formula 10, 11 parts of dipropyl eneyrgl 3ol
diacrylate, 8 parts of lauryl acrylate, 1.8 parts of an ethyl ene

oxi de-nodified trimethylol propane triacrylate represented by the foll ow ng
formula 11, 0.1 parts of an ethyl ene oxPde-modi fi ed phosphoric acid

nmet hacryl ate represented by the following formula 12, 0.1 parts of ethyl

di met hyl api_nobenzoa 2.parts aof. 2, 4,6-, trinethyl henzoyl] di phenyl phosphi ne
ox1 e xs- LOEBREL ShoF e AR e B it T TS AP D by BT ohyl
phenyl ketone, 0.05 parts of gallic acid and 0.2 parts of, an _ anti oxi dant
"RGANOX. 169DEEEE: GRET ARRE™ AN EractiTed TS, BT SRt of 147 Tk Thl o) ver e
bl ended, dissolved by heating at 60C with mxing to obtain a pale yellow

t r anspar ebkaMBLegagfolbe eirasied omdosiarviiay cortenicoirgal pekudei d
based on the total anmounts of the ultraviolet curable conposition is 0.05%
by mass. ruiBabedleptizatHdds®s cueHT@S DVIE %,~ QY CHACHAY P €L CH=EHzCIm CH3 n
(9) wherein mand n represent an integer of 1 to 3, and m+ n =4 OCH3 O
CH2=CH- C- &=€HZEHa(nkEd By~ lemCHACHDq®WC CHECHZ G (k) P19 EEC 200I6s 32
wherein p and g represent an integer of 1 to 9, and p + g = 10. O 11
CH3CH2C~ €hRBCHRMb20si6g EHre@2ck i¥e 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 silvér as a main component” used in the

optical disk of the present invention include a silver alloy

e’

described in U.S. Patent No. 6,007,889 in which a ratio of
silver to gold (AgyARuy) 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-
g% or “DVD-18", & writable DVD such as DVD~-R or DVD+R, or a

rewritable DVD such as DVD-RW, DVD+RW or DVD-RAM, and



/1 (11) CH3 0 1 11 CH2=CC O CH2CH2-O-P-OH 0 OH (12) <Exanple 2> to
<Exanple 6> In the sanme manner as in case of the conposition of Exanple 1,
except that the content of gallic acid was adjusted to 0.1% g Drisiib 0. 5%
by mass, 5% by mass or 6% by nmass, ultraviolet curable conpositions of
Exanmple 2 to Exanple 5 were prepared. bg t he same 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 wultraviolet curable conposition of Exanple

6 was prepatredcullat1Exam e mbist naeve-snebt et s of gald ith ackitkyms
remai ned wi t hout being dissolved in the ultraviolet curable conposition, a

filtratiogst keat ) asS wONAUS L Gha SEGTP £1 Ver tOr <TXagPl 8y103nthihhggsane
manner as in case of the conpositions of Exanple 1 to Exanple 4, except

that the anti,@xi dan I X £ S t-Hse - i ol et
curabl e %g%gggz??6%2%2fﬁ%%ﬁ%ﬁ%ﬁ%n%ggﬁggﬁgﬁgggé%%ﬁ?eDgge%gregé ghgﬁ L 2006

33 <Ex le 11 EX I I h ' h
con;os??PSﬁISPEeEgéﬁglgqgfﬁéiggﬁpﬂt%gﬁigggf}%ggggr %?t%£5ﬁ§$20§£ﬁ%sg¥gﬁlaced

s pr opaPUli-) | FEE SLRESHARNEE 4 2Pk o0 S6T S HAE L ORFLI T RO BaRH o 11,

except that the content, of 4- tert-butyl catechol was adjusted to 0, 1% by

nmass (ExarplVenizpn exhgdyify dedhi Beihiendy , evien bys pasen (Exahiprel 141 or 5%

by mass (Exanple 15), ultraviolet curable conpositions of Exanple 12 to

Exanpl e 1Bager fprdgaiead. or an alloy containing silver as a main

,) component and is therefore best suited for ﬁse 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 1is,
the optical disk of the present invention may be an optical
disk suited for bluish purple laser beams for information
reading which is used és laser beams for information reading,
or may be SACD (super audio CD) cobtained by laminating two

0.6 mm thick substrates which has simiiar thickness to those

used in DVD.



<Exanpl e 16> In the same manner as in case of the conposition of Exanple 8,
except that 0.5 parts of gallic acid of Exanple 8 was replaced jp; fjgp parts
of hydroqui none, an ultraviolet curable conposition of Exanple 16 was
preparedd. <Exanple 17> In the same nmanner as in case of the conposition of
Exanpl e 8, except that 0.5 parts of gallic acid of Exanple 8 was repl aced
by 0.5 parts of 2-hydroxyhydroqui none, ah ultraviolet curable conposition
of Exanple 17 was prepared. <Exanple 18> In the same manner as in case of

t he conposition_of ampl e 8, except that 0.5 parts of galljc acjd of

Exanpl e 8 was Féﬁf“ﬁ?é& o (’5.%@ BAPCS G e By gitﬁvd?‘, an YR a8 of etPVRur abl e
conposi tion of Example 17 was prepared. 7 9 DEC 2006 34 <Exanple 19> to
<Exanpl e 21>apf tr@%s-éﬁe arddePeadass ddad dre ke cowgssilssowoftheexanpl e 8,
except that gallic acid in Exanple 8 was replaced by hydroquinone and the
content waptadjipdstdadk ¢f1%hsy present Exagitel a9)ars8wdly hsst¢dExanptet0) or
5% by mass (Exanple 21), ultraviolet curable conpositions of Exanple 19 to
Exanpl e 2Theend tpreparled. cabedlp ec2Pedit idre s imanrter Ssliowtmse of the
conposition of Exanple 1, except that 0.5 parts of gallic acid of Exanple 1
was repl apeddhyt@on paainplefs Me@EneqWNaee. ran dldt aviiiele Soipdsetion
conposition of Exanple 22 was prepared. <Conparative Exanple 1> In the sane

nmanner ascbAt6asengl at ROMPIMPRSirdie @int X afplend , r et thptudedSiparts
of gallic acid was not used, an ultraviolet curable conposition was

prepar ed. + fEOPRALANKLY & nEARIcR, 2>
} (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 c¢r an

alloy containing silver as a maln 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



In the same manner as in case of the conposition of Exanple 1, except that
0.05 parts of gallic acid and 0.2 parts of an antioxidant (trade nane:

| RGANOX 1520L) were not used, an ultraviolet curable conposit 2@ a8t
prepared. <Conparative Exanple 3> In the same nmanner as in case of the
conposition of Exanple 1, except that 05 parts of gallic acid and 0.2
parts of an antioxidant (trade nane: | NOX 1520L) were not 2 9 DEC 2006
35 used and 0.5 parts of phenylthioethyl acrylate (manufactured by Bl MAX

Cor porati gPedBdeEqdt bg Lkade BRNE R BN REAMASaused, an ul traviol et
curabl e conposition was prepared. <Conparative Exanple 4> In the sane

Manner as in CagfeOf 1 LNe,§8HROSLLAR 1Qf %@H&%g&ﬁf >§§%¥ d Mo th
4-tert-butyl cate%ho} |nvExaane %% was pl ace fjﬁy rodilnonéjnoﬁ%nethy
et her, an # ayjolet. curahl e conpasitian s .prepared., <Co rative
Excanpl o SR TAL T haT8anh ianaar Ca TR CRCt 0F g amoe TS Bre e ¢ 8,
except thaj 0.5 parts of gallic id of Exanpl e g' s replaced by 0.5 parts
of 4-ethoiéph%ﬁSB?daﬁugPF233F6Pe?%hﬁu?HBFErggﬁpé rt&gESGfs dPdtilve
Exanpl e 5 was prepared. <Conparative Exanple 6> In the same manner as in
case of theMEBABBYi ¥iibh bhe ERBAprefdecdiveptlamr Eirgarkef HclhEi¢ic acid
of Exanple 8 was replaced by 0.5 parts of p-n-butylphenol, an ultraviol et
curabl e cbap®sitidnlenicsipdr atithe theamplos tEaies @repannd bpsipsatal ve
Exanple 7> In the sane manner as in case of the conmposition of Exanple 8,
except theltroughpahesudtrgatibiletaciud adfl eExamplos i i amascoaptdomdyti®e 5 parts
of 2, 3-di hydroxynapht hal ene, wultraviolet curable conposition of Conparative
Exaﬁple 7swaSacprepatkd. 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-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 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



Using the ultraviolet curable conpositions of Exanples 2 9 DEC 200b 36 1 to
Exanpl e 22 and Conparative Exanple 1 to 7, a light resistance ﬁ&w
(fluorescent |anp exposure test) of a "DVD-9" type |am nated é@f %?m@isk
conprising a sem -reflective |ayer nade of a silver alloy was conducted by
the followng test procedure. The evaluation results are shown in Table 1
to Table 4, respectively. Using the ultZ8violet curable conpositions of
Exanple 1 to Exanple 10, Exanple 16 to Exanple 22, Conparative Exanple 1 to
Conpar atiye Exanple 3 and Conparat.ive Exanple 5 to Conparative Exanple 7,
durabi | i t y3¥RTa RPGREFeRFerdt @& SEid shigpH-IRAR di 2 P Rftosphef® 1%f- a " DvD- 9
type |lam nated optical disk conprising sem - reflective |ayer nmade of a
silver all(Bycdusteeal @at 8Dy Whe following test proceduse. The eval uation
results are shown in Table 5 to Table 7, respectively. <Light resistance
test (fluorescefivol anpstexpossr éorespticaBach a3 tHe UWitrsvioileitmcateabl e
conpositions of the 1 above respective exanples and conparative exanpl e was
coated oahd d4Cpol geaphanaud ssulaste)ate-of Qreqrteadl @ik, comeresingrecordi ng
information pits were provided and 50 nmthick alumnumthin filmwas

| am nat edithefeoartisiBg @eFesReRSR asThar 2 MOt Yearbona) ersebsdigg e for
optical disk, conprising 15 nmthick sem -reflective |layer made of an all oy

cont ai ni Ngn £8irh¥ e oAS aAdMRI N CHP AR R 1¥as Jamddat ek o fdie majorement i oned
substrate. Using a spin coater, the resulting |amnate was rotated so that

the resul Ehﬂg(ag%ﬁdaﬁoéﬁilwf rdg'SnLPa?Ln%n G406 SV Dag 4 f\iﬁé@%}g%% of about

50 to 60 pm I ng a xenon irradiation apparat us 04

uf . H - |_am ' ' i h
it i of SEULRERET PRofEhd "4 40 1 RS Subels SLG CASITRG A EPrSar al | oy

Sem - composition is coated onto the reflective layer (first

reflective layer) of one substrate {(Cl: first substrate), and
the other substrate (CZ2: second substrate) is laminated with
the substrate (Cl: first substrate) through the ultravioclet
curaple 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 adﬂesive 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



reflective layer at a programmed voltage of 1800 Vin an air to obtain
DVD-9 sanpl es of the respective conpositions. Wth the above rfg@%-tgme
sanpl es, an exposure test wunder a fluorescent |anp was conduc | i ght
resi stance was evaluated. Three 20 Wfluorescent |anps (manufactured by

M t subi shi Electric Corporation, NEOLUM SUPER FLR2ZOSWM (20 watt)) were
arranged in parallel on the same plane 88 as to adjust the center-distance
of the fluorescent lanp to 9 cn1 and an optical disk was disposed at the
position, which.i.s 10 ..C y fromthe center.fluorescent |l anp, so that the
Pead  si d6CEsCRE P e S 168Y hATigle i B the optical
di sk and fluorescent |anp face each other, and then an exposure test under
a 1 uor esBeAE VAR Sas UEERd G AP O S QT ehHosePEER 0PN 72 RoBr §1TBF error and
refl ectance of each sanple were neasured and |ight resistance was

eval uat edrefdpgtdpiel ileyeresit ian skpttatipetdt uker ahdswPghrate di epd the

at nosphere> Each sanple was subjected to an exposure test under

hi gh- t enpenatstire tend Dhi ghrisimisditst oorali tdrohsthé nsaldeli taba {B) &he above

| ight resistance test. Using "PR-2PK' manufactured by Espec Corporation, an
2 9 DEC 208min38 celx pashr eatodstotms adncucilecthan @otppgdi t oper athare, and hi gh-
hum dity atnosphere at 80C and 85%H for 240 hours. Wth respect to the

sanpl es befipse raf@safthers thaitettad Rirestidednsy ref teei ancegokian
information recording |ayer (referred to as LO conprising a silver alloy

sem -ref | 8ekirk@ilarer 11Weke WA Walehr PRasW ertite 8f o P! tﬁérgubgagate
refl ectance> Pl error and refl ectance were neasured by "SA-

nmanuf act ug gd Ry ;AWdingBevel opment Corporation. A Pl error ratlo (nunber of
errofs after test/nunber of errors before test) and a ratio (% of

reflectance [(rQEEQEEQQEQnakE%% ultraviclet 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.S5. Patent Ne¢. 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 Iimited 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 bisphencl 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 meols) of



test/ reflectance before test) x 100] were determ ned by calculation and
the results were evaluated. Pl error was eval uated by the follo&hge
criteria. A Pl error ratiois 5 or less. B: Pl error ratio i% gm@han 5
and 6 or less. C. Pl error ratio is nore than 6. Refl ectance was eval uat ed
by the following criteria according to,standard for DVvD-9. A: Refl ectance
after test is from1l8 to 30% B: Reflec?ince after test is less than 18 and
16 or nore. C. Reflectance after test is less than 16% Abbrevi ati ons of

3?3‘88?’”S.S%%?ﬁjfl%?gtl%%%s%%%%%@% A PR e e, TARITYS "

dlnethyla n rine z phe phesphi ne oxi de
HCHPK: 1- dggggéga ohexyl gLen§Pﬂ% %ﬂ%?ﬁﬁﬁgéﬁgh%enyf h|o£¥L p?acrylate 29
DEC 1006 , 40 W N

c11. Pléphénﬁ"f N B ssiataton e H T onAe xdmmara Wi MRS N

IO OmNcl !'smEIOr N'"~HOHOOOHNYV m-
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

e

parts of ethyl dimethylamincbenzoate, 2 parts of 2Z2,4,6-
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 gailic acid
) based on the total amounts of the ultraviolet curable

composition is 0.05% by mass.

T CHa i
m éH n
3

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

i CHs 0
CHz=CH—C—O—(CHzCHzo§< >——c—< HOCHchZ}o—c-CH:CHZ
P éH, q
3

(9)

(10)
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10.

0
I
CchHch CH,0CH,CH,0— C— CH= CH, )

GHa I
CH2=C'-{1%“'O—CH20H2-O—IT—*OH
O 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 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 compcsition 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-hydroxyhydroguinone, 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.



Oa.~mri rdu~-cmr o b2ar m mNal CG@r-1 OO UU<DNMIOU
ro x s40 43I N Wro. NO mmMM ar-I mri r-1ri 01 '~ mmN C
| ~ UmOr0ri 00ri r Nrl1l0 roUroNW S40 WNONKBDHﬂﬂuﬁlr
NC-n c 4C rori OONNNM -ox -r4 W wm Oar mmmNd NI Na Co
ri OONTf-I m r-1 ro _4 E 34

<Example 19> to <Example 21>

In the same manner as in case of the compoesition 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 ultrafiolet curable composition was prepared.
<Comparative Example 2>

In the same manner as in case of the compocsition of
Example 1, except that 0.05 parts of gallic acid and 0.2
parts of an anticxidant (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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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 compositicn of
Example 8, except that 0.5 parts of gallic acid of Example 8
was replaced by 0.5 parts of p-n-butylphencl, an ultraviolet
curable composition of Comparative Example 6 was prepared.
<Comparative Example 7>

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

Using the ultraviolet curable compositions of Examples
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1l 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 ultraviclet 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 cocmprising 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 (flucrescent 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 infermation 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 ccating film

rom
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has a thickness of about 50 toc 60 pm. Using a xenon flash
irradiation apparatus Model SBC-04 manufactured by USHIO INC.,
the laminate was irradiated with 10 shot ultraviclet 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, NECLUMISUPER 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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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 cf 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

ratio (number of errors after test/number cf errors before

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

test/ reflectance before test) x 100] were determined by

calculation and the results were evaluated.

Pl 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 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 the
following compounds.

DPGDA: dipropylene glycol diacrylate
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1] LAC: lauryl acrylate
DMAREB: ethyl dimethylamincbenzoate
TMBDPO: Z2,4,6-trimethylbenzoyl diphenylphosphine oxide
HCHPK: l-hydroxycyclohexyl phenyl ketone

PTEAC: phenylthiocethyl acrylate
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14 H 44 44 >1 @cc%%‘ding 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
compenent and also causes no increase in read error (PI
errcr) of signals and less change in reflectance even when
exposed to room licht 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 allcoy 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.



0O4b o070000al - wEEENM'LOa 0OO0OOOHONN2OOHOIOH H
41 ~4 b 0O Fw> mHOOaONa N EoaoraOH OHN Ua 2 9 DEC
2006 47 | NDUSTRI AL APPLI CABI LI TY According to the present invenfi%itl Hbk
optical disk can be obtained which does not cause bl ackening of a
reflective I|ayer made of silver or an %Ion containing silver as a main
conponent and al so causes no increase irn-read error (Pl error) of signals
and | ess change in refl ectance even when exposed to roomlight such as
fluorescent |anmp. Therefore, it beco 1§@SYy to use, as a material of a
sem -reflective layer or reflective ['ayer which forns an information
recording layer, silver or an alloy containing silver as a nain conponent
and also it becones possible to supply a high- reliable optical disk such as

"DVD-9" at a Iom1co§ﬂﬁgi cngEC 2006, 48 ﬁ%h@ 1. An ogtical di. sk

conprising-a fi gt 4 Flat® Sk FIRREISING |2ct 18T | SYRFLFRFSr efl E¢EFRg | aser

beans for information ) _
reflective layer for reflecting laser beams fer 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

N 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
R R
(1)

R4 R2
R3

) 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
__< (2)
OR®

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

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



reading formed on the first substrate, and a resin |ayer nmade of a cured
filmof an ultraviolet curable conposition formed on the first Lzéliftb%e

| ayer, wherein the first reflective layer is a reflective |ayer Q dl
silver or an alloy containing silver as a main conmponent, and the
ultraviol et curable conposition containgg (a) a radical polymerizable
conpound, (b) a conpound represented by the formula (1): OHR5S R R4 R2 3
wherein Rl, R2, R3, R4 and R5 each independently represents (i) a hydrogen

atom (ii )ala»cé}ﬁ}}lOQjafb@é aavid i) ©o hydrexybongsobRs (hYrhamad! kexyl group
having 1 to 8 carbon atons, (v) a carboxyl group, (vi) a group represented

by the forgpdatid@ed QiR (FRoquhesen) Roor epresenia, an ghk. o oup

having 1 to 20 carbon atons e substltuted wi th a hal ogen atom

or an 2 9 r a n ch may
substlatq% rﬁﬁqq%o@ 4‘% 4?1 %tig%%h] é’é%g?ﬁjr)éﬁ’%ﬁg ﬁﬁﬁ@ﬂ m@érl g%rY\;%,{]lagr oup

haV|ng lto rbon at ons ch may have. a__carbox

a1 Koxycar BGHAC o o' aac@%ﬁ%ff%%owl P KoR Swﬁagy&sggoup or

substituent, and at_|east one of RI, R4 and R5 is a hydrox Igzroup,

and (c) aatadiidedx Xﬂuﬂ%&k@y%%r?z%??%ﬁlFﬁﬁplatéPd 2 e Yptdeal Odi Sk

according to claim1, wherein a second substrate conprising a second
refl ecti v&'r aferan@rRy efy eethydpoxyl group, and

(c) a radical photopolymerization initiator.

2. The optical disk according to claim 1, wherein a second
substrate comprising a second reflective layer for refiecting
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, wherein the
compound repfesented by the formula (1) is a compound

) represented by the formula (3):

HO
O
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.



| aser beans for information reading fornmed thereon is forned on the resin

| ayer so as to contact the resin |layer with the second reflectléené[}amﬁg.
The optical disk according to claiml1l or 2, wherein the conpowz
represented by the fornmula (1) is a conpound represented by the formula
(3): HOO HO (3) OR HO wherein R7 regresents an al kyl group having 1 to
20 carbon atons which may 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 2 9 DEC 2006 50 4. The optical disk
according to claim1 or 2, wherein the conmpound represented by the fornula
(1) is a conmpound represented by the formula (4): OH Rt OH(4) Rl Ra 9
wherein Re, RO, R10 and Rl11l each independently represents a hydrogen atom
a hal ogen atom al koxyl grioupptadcad disk Bcceadiow alcns,aian Bldkyl2 group
having 1 to 24 carbon atons which may have -COON, -COOR12, -OCOR13 or -OR14

as a SUbS%hEl}!%&h tQe berﬁédﬁnﬂ?d'rélﬁ?é@eﬁ@édn%ylt% %ﬁﬁﬂ@n Bf % a. Which
may have - COON, -OCOR13 or -OR14 as a substituent (vvherel n R12,

R13 and Rléoﬁ@%%rl'd‘dfeﬁif%{é(d ﬁ?pfﬁée%§mﬁ'l l@él group having 1 to 8

carbon atons or an al'kenyl group having to 8 carbon at ons) .

OH
R™ OH
(4)
R10 RB
Rg

wherein R%?, R®, R!° and R!! each independently represents a
hydrogen atom, a halogen atom, alkoxyl group having 1 to 8
carbon atoms, an alkyl group having 1 to 24 carbon atoms
which may have -COOH, -COOR'?, -0OCOR'® or -ORM as a
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 to 8 éarbon atoms or an

alkenyl group having 1 to 8 carbon atoms).

5. The optical disk according to claim 1 or 2,
wherein the compound represented by the formula (1) is a

compound represented by the formula (5):
OH
R‘iB R15
(5)
R17 R15
OH



5. The optical disk according to claiml or 2, wherein the conpound
represented by the formula (1) is a conpound represented by the fornulg
(5): OH R15 R15 (5) R 7 Rls OH 2 9 DEC 2006 51 wherein R15, RIBDERIES and
R16 each independently represents a hygrogen atom a hal ogen atom al koxyl
group having 1 to 8 <carbon atons, an al kyl group having 1 to 24 carbon
atons which nmay have -CCCN -COOR12, -OCOR13 or -OR19 as a substituent, or
an al kenyl group hav%ng 24 carbaﬂ atons which may have - COOH, CIERlZ
- OCOR13 orwherEdmaR'3, BU stPi tu@hfti Rwherasgim RigepeudeRihly RIAPEAEANTS a
i ndependently represents an alkyl group having 1 to 8 carbon atons or an
al kenyl grbypritagemaationto 8 lcatboenatbow) . aBkoklyd gptouwalhalisky abcor i ng to
claim1 or 2, wherein the conmpound represented by the fornula (1) is a

conpound repkesantacbiy, tdare 4okl aré6p BHviRA2 1Res 124R2ZELHbor? ahetiei n R19,
R20, R21 and R22 each independently represents a hydrogen atom a hal ogen

atom al ko%thﬂf%&&h@é’\?é]g—dO@@ 8-c©@r<bbn @ 8p abkyt goup having 1 to
24 carbon atons which have -COOH, -COOR 2, -OCOR13 or -OR19 as a

o0, - oS I BOpR IR Oty o R S

each 'ndepv%ﬂ‘i'%m I¥ay have -COOH, -COORY2, -OCORY or -ORM™ as a
substituent (wherein R'2, R' and R each independently
represents an alkyl group having 1 to 8 carbon atoms or an

alkenyl group having 1 to 8 carbon atoms).

6. The optical disk according to claim 1 or 2,
wherein the compound represented by the formula (1) is a

compound represented by the formula (6):

OH
R22 R19
(8)
R? OH
RZD

wherein R'®, R?®, R* and R* each independently represents a
hydrogen atom, a halogen atom, alkoxyl group having 1 to 8
carbon atoms, an alkyl group having 1 to 24 carbon atoms
which may have -COOH, -COOR'?, -OCOR!} or -ORM 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
represents an alkyl group having 1 to 8 carbon atoms or an

alkenyl group having 1 to 8 carbon atoms).
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to claim1 or 2, wherein the conpound represented by the fornula (1) is
gallic acid, catechol, 3-sec-butyl casgchol, 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, 4-stearyl catechol, hydroquinone, 2-hydroxyhydroqui none,
2,5-di-tert- butyl hydroqui none, 2,5-bis(1,1,3, 3-

t et ranet hyl butyl ) hydroqui none, 2, 5-bis(1,1- dinethyl butyl)hydroqui none,
resorcinol 7. orci BbE ePtpywadgaliisdt .acerdieg op?i ehp 18 dk oxcéor dihegetio dhaim 1
or 2, wherein the conpound represented by the fornmula (1) is gallic acid.
9. The opt compodnsk rapoesdinied docltdien floonula (whelei gatlie ccapaynd
represented by the formula (1) is 4- tert-butyl catechol. 10. The optical

di sk accordifgchelcl d-mek-rutd;l sdesEhdl | hg-conpebnd ylepeseitodd by ddie-
formula (1) is hydroquinone. 11. The optical disk according to claim1l or

2, 2 9 D Bp6t9906atraneher of it die-rnonpound: ¢ epsesent sd day-ttdhe fprppl a (1) is
2- hydroxyhydioqui none. 12. The optical disk according to claim1l or 2,

wherei n t he-gERGYNT I QISR AL AV LHE SO YU Batdhnbd  HESAALARL 113 The

; NE=€ (
opti cal dlsﬁ according to clali'm , in the content of conmpound

represent eg by, 061 (QUBLA (D L5 0 5nb P, 19%RY RS st the

t ot al
hydroquinone, 2Z-hydroxyhydroguinone, 2,5-di-tert-
butylhydrogquinone, 2,5-bis(1,1,3,3-
tetramethylbutyl) hydroguinone, 2,5-bis{l,1-

dimethylbutyl)hydrogquinone, resorcinol, orcinol or pyrogallol.

8. The optical disk according to claim 1 or 2,
wherein the compound represented by the formula (1) is gallic

acid.

9. The optical disk according to claim 1 or 2,
wherein the compound represented by the formula (1) is 4-

tert-butyl catechol.
10. The optical disk according to claim 1 or 2,
wherein the compound represented by the formula (1) is

hydroquinone.

11. The optical disk according to claim 1 or 2,
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wherein the compound represented by the formula (1) is 2-

hydrozxyhydroguinone.

12. The optical disk according to claim 1 or 2,
wherein the compound represented by the formula (1) is

resorcinol,

13. The optical disk according to claim 1 or 2,
wherein the content of the compound represented by the
formula (1} is from 0.05 to 10% by mass based on the total

amounts of the ultraviolet curable composition.



