PHGTOPCLYMERI ZABLE RESI N COMPCSI TI ONS FOR OPTI CAL RECORDI NG MEDI A AND
OPTI CAL RECORDI NG MEDI A USI NG THEM 5 TECHNI CAL FI ELD The present invention

“relates to photopol ynerizable resins used in optical ﬂ”ﬁMIMﬂ Mm”mw
t wo

particul arly photopol yneri zable resin conpositions used
substrates. 10 BACKGROUND ART Conventional nedia for readi ng=@dso

reading/ witing nmenory data by using light include optical recording nedia
such as conpact di sks and DVDs (Digital Versatile Discs). As an exanpl e of

these ﬁ!ﬂog- pE20rES IR GoMPod BT i6RE G5 0P 18t AP RECBRDINCONED 1Y
medi um us as a conprising first and second substrates 111, 121,

first and second reflectlve films 115,425 and a resin layer 140. Flrst
reflective film115 is forned on a surface of first substrate 111, and

resin layer 140 is proyi n t side of first
reflective film 115 opBBgfgéLtBﬁkgpégﬁguggﬁﬁgtégfﬁ? qggggnd reflective film
125 is provided in tight contact with the side of resin |ayer 140 opposite
to first reflective film 115, and second substrate 121 is pro%““mmﬂ““m ““‘“mm
side of second reflective film 125 opposite to resin |ayer
5 TECHNICAL FIELD *G00002*
The present invention relates to photopolymerizable resins

used in optical recording media, particularly photopolymerizable

resin compositions used for bonding two substrates.

10 BACKGROUND ART
Conventional media for reading or reading/writing memory
data by using light include optical recording media such as compact
disks and DVDs (Digital Versatile Discs).
As an example of these media, reference 100 in Fig. 4
15 represents an optical recording medium used as a DVD, comprising
first and second substrates 111, 121, first and second reflective
films 115, 125 and a resin layer 140.
First reflective film 115 is formed on a surface of first
substrate 111, and resin layer 140 is provided in tight contact
20 with the side of first reflective film 115 opposite to first
substrate 111. Second reflective film 125 is provided in tight
contact with the side of resin layer 140 opposite to first reflective
film 115, and second substrate 121 is provided on the side of second
reflective film 125 opposite to resin layer 140.
25 Generally, resin layer 140 consists of a cured product of
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25-Cenerally, resin layer 140 consists of a cured product of 1 a

phot opol yneri zabl e resin such as epoxy acrylate, in which inpure 1ions such
as chlorine ion are liable to remain during its preparation process and
any inmpure ions or water remaining in resin layer 140 may chemcally
degrade reflective filnms 115, 125 in tight contact 5 with resin |ayer 140.
Especially, on reflective filns consisting of a thin netal filmbased on
silver, chem cal degradation such as oxidation or sulfurization is |liable

to be C%H?ﬁgtageﬁﬁ.g&a%@l@efég@hiy@cﬁ iddepokiSact@batescil ehilch hmpuaeger
serve as reflective films. 1.0 In order to prevent such chem ca

degr adaly gk sABR on1 4268 YolPARe Ui 88 enihad- Ak M Opeepbiation
1B r

reflective om a resin layer by formng a protective film

o B PRI B DEN Pt sl e o

reflecti resin layer 1nto t contact with the

surface of 15 the protective fil.m However, su a tecti.ve . fil t he
disadvaﬁ#ﬁ@@hﬁ%&?a¥&Yh§P€r@€ﬁpF@leF5&¥§sg?§mFe£E?reﬁ£$3fl%& %Fagpgkgﬁg an
optical recording nmediumand high costs are incurred. The present
i nveht i ori vasreride kavew ek£¢dne the di sadvantages 20 of the prior art
descri bed above with the purpose of providing a photopolynerizable resin
conposi ti on suEspetealdy.aones¢fileayave fhlmeconsisirg Shiaddif Metal
reflective filnms of optical recording nedia. 2

film based on silver, chemical degradation such as oxidation or

sulfurization is liable to be caused and degraded reflective films
115, 125 discolor to no longer serve as reflective films.
10 In order to prevent such chemical degradation, JPA No.
126370/1999 describes a method for protecting reflective films from
a resin layer by forming a protective film consisting of silicon
dioxide or the like on fhe surfaces of the reflective f£ilms and
bringing the resin layer into tight contact with the surface of
15 the protective £ilm.
However, such a protective film had the disadvantage that
a more complex process is required for manufacturing an optical
recording medium and high costs are incurred.
The present invention was made to overcome the disadvantages
20 of the prior art described above with the purpose of providing a
photopolymerizable resin composition suitable for a resin layer
formed in tight contact with reflective films of optical recording

media.



DI SCLOSURE OF THE | NVENTI ON The present invention provides a

phot opol yneri zabl e resin conposition contai ning a photopol ynerizabl e resin
"based on an acrylic ester, an additive based on either one or both of 5
benzotriazol e and a benzotriazole derivative, and a photoinitiator. |In the
phot opol yneri zabl e resin conposition of the present invention, the
additive is contained at 0.01 parts by weight or nore per 100 parts by

wei ght of the total weight of the photopol ynerizable resin and the

phot oi nipis¥r@surED o T MGENIXXINY Neri zabl e resin conposition of the
present invention, the additive is contained at 0.05 parts by wei ght or

nmore and 5 pargse Qyr .ﬁﬁuiﬁwiﬁf§@npﬁfoéﬂgegaétﬁh@VoﬁSi _érQEaBE%Sr%ﬁiﬁLe

wei ght of the photopol yneri zabl e resin and the photoinitiator.

phot opol yneri zahl e resi.n . |t | Ng. | e

i ¢ veBagitdt, R Riiho LR LI ERET0 roBYETM00g Bfan
derivative of 1,2, 3-benzotrjazol e. .The present. . nvention Sp. pravi des an
opti cal ¥ ﬁ@t%dia(ﬂnatdiﬁgz)trlivs? r*ba%e‘gu%%t?ﬂké‘?r ao?‘larg?a{f’%ﬁ‘eff ive film
provided 20 on the substrate and a resin layer provided in tight contact

Wi t hB t hdemzodiriazolecand & hepae b aPhe e ivadiiye afBf aphRereisisiagor.

phot opol yneri zabl e resin conposition containing a photopol ynerizable resin

based on an achyltihe @hodiopodiymeiizable negiay compeisitdorped shepprasent

benzotriazol e and a derivative of 25 benzotriazole, and a photoinitiator. 3
invention, the additive is contained at 0.0l parts by weight or

more per 100 parts by weight of the total weight of the
photopolymerizable resin and the photoinitiator.

10 In the photopolymerizable resin composition of the present
invention, the additive is contained at 0.05 parts by weight or
more and 5 parts by weight or less per 100 parts by weight of the
total weight of the photopolymerizable resin and the
photoinitiator.

15 In the photopolymerizable resin composition of the present
invention, the additive is based on either one or both of
1,2,3-benzotriazole and a derivative of 1,2,3-benzotriazole.

The present invention also provides an optical recording
medium comprising a substrate, a first reflective film provided

20 on the substrate and a resin layer provided in tight contact with
the first reflective £ilm wherein the resin layer consists of a
photopolymerizable resin composition containing a
photopolymerizable resin based on an acrylic ester, an additive
based on either one or both of benzotriazole and a derivative of

25 benzotriazole, and a photoinitiator.
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In the optical recording nmediumof the present invention, a second
reflective filmis in tight contact with the surface of the resin |ayer
opposite to the side with which the first resin filmis in tight contact.
5 1n the optical recording nediumof the present invention the first
reflective filmis based on silver. In the optical recording nmedi umof the
present invention, the resin |layer has a thickness in the range of 1 pm or
nore and 200 pmor |ess. 10 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a
di agram for ilinsth@topeidadl £6€66d1i0§ meBDUhasE Uthagpaebbhst ia¥aaRliongf an
optical recording mediumof the present invention. 15 FIG 2 is a diagram

foor ill %terc%frrdﬁeeh%%&‘tq% @mrplle Qh 28 gn@Ptbhdlacte 4k ai reaerreqwgbef olehe
pr esent |nvent|on together with the nmandfacturing process. FIG is a

dragranrfor Iddustyatd e p o] m of
the pr edtit nesidh s Sshdt (g SR s Ehe ML eRPhhEGh, ERE %S*%% ok
recordi nmedi um of, rior art. varrous references in the dramrngs
represeﬁgjﬂhéﬁ%ﬂqtﬁﬁéﬁ} Wftts: 1, 50, 70, optical recording nediunr 11
21, 51, 71, substrate (first or second substrate% 15, 25

refl®ctive 25 ¥?|h¥%f??%¥°?& BREORALREr PeLiveOF | Fhf: pggsegg 1?83nFé9Pn

| ayer 4
the first reflective f£ilm is based on silver.

In the optical recording medium of the present invention,
the resin layer has a thickness in the range of 1 pm or more and

200 pm or less.

10

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram for illustrating a process for
manufacturing a first example of an optical recording medium of
the present invention.

15 FIG. 2 is a diagram for illustrating a second example of an
optical recording medium of the present invention together with
the manufacturing process.

FIG. 3 is a diagram for illustrating a third example of an
optical recording medium of the present invention.

20 FIG. 4 is a diagram for illustrating an optical recording

medium of the prior art.
Various references in the drawings represent the following
elements: 1, 50, 70, optical recording medium; 11, 21, 51, 71,
substrate (first or second substrate); 15, 25, 55, 75, reflective
25 film (first or second reflective f£ilm); 35, 65, 76, resin layer
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(protective film. THE MOST PREFERRED EMBCODI MENTS OF THE | NVENTI ON

Phot opol yneri zabl e resin conpositions of the present 5 invention contain an
additive such as benzotriazole or a benzotriazole derivative serving to
protect netals agai nst chem cal degradation, so that no chem cal
degradation occurs in reflective filnms consisting of a chemcally unstable
netal such as silver even when a resin |ayer consisting of a

phot opol yneri zabl e resin 10 conposition of the present invention is

di r ect | y priodle@htti vientFa 1td)ght contact with the reflective filns. If either
one of first or second reflective filmof optical recording nedia of the
present invention consists of a transm ssive nmaterial, even a | aser beam
emtted fron1the side of the substrate 15 having the transm ssive

reflect& ﬁ%iﬂﬁﬂ*ﬂﬁéﬁ% ﬁfgadgrfﬁg fﬁ%ﬁﬁfféﬁe filmto read data

because e aser ean1can pass t rough e transm ssive reflective film
to reach the her reflectjv m Such hot opo | e resin
Comeoi ti one Bttabehpiett e Fhait cloRgs R nbEy 05" Bher prEshe,
substrate and then cured 20 by Wirradiation to forma grotectlve film of
an opti dAVEPEdONdiGRg t 3t dim ie ST PR IR BREP bPoPTnBri zabl e

resin conpositions and optical recordin medi a of the present invention
are explbgnzedrigzedicaderbepbive segving 19:,9 Pretaah Bpbyradaian techesifahas
prepared by adding 25 24 parts by weight each of acrylic esters, ie.
di cycl opegradiagdions goathgtare qhamiigaindegnada tixane ogicurRcdn” rbﬁl&ﬁ?p@Uﬁ
Kayaku Co. ,
films consisting of a chemically unstable metal such as silver even
when a resin layer consisting of a photopolymerizable resin
10 composition of the present invention is directly brought into tight
contact with the reflective films.

If either one of first or second reflective film of optical
recording media of the present invention consists of a transmissive
material, even a laser beam emitted from the side of the substrate

15 having the transmissive reflective £ilm can be directed to the other
reflective film to read data because the laser beam can pass through
the transmissive reflective £ilm to reach the other reflective £ilm.

Such photopolymerizable resin compositions can be applied
on a reflective film on a surface of a substrate and then cured

20 by UV irradiation to form a protective £ilm of an optical recording
medium such as a compact disk.

Photopolymerizable resin compositions and optical recording
media of the present invention are explained in detail below.

Initially, a photopolymerizable resin was prepared by adding

25 24 parts by weight each of acrylic esters, ie., dicyclopentadiene
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Ltd:), EOnodified trinethylol propane triacrylate (sold under the nane of
"SR351" by Sartoner Conpany Inc.) and tripropylene glycol diacrylate (sold
“under the nanme of "SR306" by Sartonmer Conpany Inc. ) 5 to 24 parts by

wei ght of an urethane acrylate oligoner (sold under the nane of "CN983" by
Sartoner Conpany Inc.). To this photopol ynerizable resin were added and

m xed 4 parts by weight of a photoinitiator (sold under the nane of
"Irgacure 184" by C ba Specialty Chemicals K K ) and 0.5 parts by wei ght

of 10 amiaddhdliate Y o3 ReAdOr ri1eg oh&mé Oo P ERES £ apPhRE pPBhY RBYEEADLS . |
resin conposition of Exanple 1. References 11, 21 in Fig. 1(a), 1(b)

represente d iy Skodf fdl%q_CeQInGrEHQEhﬁrﬁbiﬁrobgﬁgeg}.iggi‘yla't'ée%%JP% Q{hﬁe Eﬁ%'

recordldng an um o he present fTnvention Pits 12, 2 f
" 1
and sccoe of coRRRE " BY Rar 1SS L i aadty ArEERE LR en e ebT

f f ot 12, 2 i) Fi d d reflecti
il 18 niare Robfacrrias e ek prer SR GRoSEFgRES GOmAY 15005 so

that the pattern of pits 12, 22 is reflected on reflective films 15, 25.

Firs? sUiss2daparts ‘Pﬁér"@’fﬂi’ﬁépﬁ NPT ALPRARASIFTELFEe PotIRMADHIFRIE Hades and

first reflective film15 forned on first substrate 11 consists of a

sem -t r &eninae; ©oHetCN§3 T b SaeterepsCenpary . Isgecdnd refl ective film 25

formed on second substrate 21 6 consists of a netal filmbased on al um num
To this photopolymerizable resin were added and mixed 4 parts

by weight of a photoinitiator (sold under the name of "“Irgacure
184" by Ciba Specialty Chemicals K.K.) and 0.5 parts by weight of

10 an additive 1,2,3-benzotriazole to prepare a photopolymerizable
resin composition of Example 1.

References 11, 21 in Fig. 1(a), 1(b) represent first and
second substrates, respectively, used in an optical recording
medium of the present invention.

15 Pits 12, 22 are formed on one side of first and second
substrates 11, 21, respectively, and first and second reflective
films 15, 25 are formed by sputtering on the surfaces of these pits
12, 22, respectively.

First and second reflective films 15, 25 have a thickness

20 smaller than the height of pits 12, 22 so that the pattern of pits
12, 22 is reflected on reflective films 15, 25.

First substrate 11 here consists of a transmissive
polycarbonate resin and first reflective f£ilm 15 formed on first
substrate 11 consists of a semi-transmissive metal f£ilm based on

25 silver. Second reflective f£ilm 25 formed on second substrate 21
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In order to prepare an optical recording nediumof the present invention
using first and second substrates 11, 21 as described above and the

" phot opol ynmeri zabl e resin conposition of Exanple 1 5 as descri bed above, the
phot opol yneri zabl e resin conposition is first dropped on the surface of
first reflective film15 formed on first substrate 11, then second
reflective film25 formed on second substrate 21 is brought into tight
contact with the surface of the first reflective film 15, and then the

phot opolayRfiisdablod 10 reRS N GO IBHdd P b Sathiifl ¥ spread over the
surface of flrst reflective film215 by spin coating to prepare a resin

composi t i on ﬂ¥§5:d89“§6 Bepasala gisfta%%t POLYPRIA IR ESk gdqcogpggtttl .

bet ween first and second reflectiv erence
represents t resin co os|t|o ch is pr ded iLn
Cont act NaveR i BedredaENy ' deort indihetes reby 2b 58, hfesste?ggg.
Then, the surface of first substrate 11 in this state is irradiated with
WV rays2PRiEn 3¢ s BRAIORAIARRH 23R et $9PRISI51PR Pht BXanPLe feach
resin conposition |ayer 30, the 20 photopol ynerizable resin conposition
f or ¥ ng asesles cEdsds iabiosie . [tarePIBT aro lioremistalykel 1S UV ¢ayposstinmt isesin
conposition layer 30 is cured while resin conposition layer 30 is in tight
cont act £iwstth diroppedapa ddeomhniefdeeqifl visifst meefilbecbve Thiudm 165r formad
second reflective filnms 15, 25 on the surfaces of first and second 25
subst r abbas £itst2 bubsdradreddd t dieirthevedond urefll eelsive cHPmsR S i PormMellayar
30.
second substrate 21 is brought into tight contact with the surface
of the first reflective film 15, and then the photopolymerizable
10 resin composition is uniformly spread over the surface of first
reflective f£ilm 15 by spin coating to prepare a resin composition
layer consisting of the photopolymerizable resin composition
between first and second reflective f£ilms 15, 25.
Reference 30 in Fig. 1l(c) represents the resin composition
15 layer, which is provided in tight contact with the surfaces of first
and second reflective films 15, 25.

Then, the surface of first substrate 11 in this state is
irradiated with UV rays. When UV rays pass through transparent first
substrate 11 to reach resin composition layer 30, the

20 photopolymerizable resin composition forming resin composition
layer 30 is polymerized by UV rays so that resin composition layer
30 is cured while resin composition layer 30 is in tight contact
with first and second reflective £ilms 15, 25. Thus, first and second
reflective £ilms 15, 25 on the surfaces of first and second

25 substrates 11, 21 are bonded together by cured resin composition
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Reference 1 in Fig. 1(d) represents an optical recording nediumfornmed by
bondi ng first and second reflectlve filnms 15, 25. A resin layer 35 forned
of cured resin conposition layer 30 5 is provided between first and second
substrates 11, 21 of optical recording medium1, and resin layer 35 is in
tight contact with first and second reflective filnms 15, 25 fornmed on the
surfaces of first and second substrates 11, 21. Data in optical recording
medium 1l is recorded as pits 12, 10 22 on the surfaces of first and second
substratigsell 3021 and read by directing a | aser beam 45 at a predeterm ned
wavel ength (a red |aser beam at a wavel ength of 650 nmor a blue | aser

beam at “a _vavelADablefy 440 pid {9 BherSHELBRESObn! LY UDSLIALG Y, of

optical recording nedium en | aser~beam 4 S condensed
on the interface 13 between . first substrate 11 and first reflective film
75 (ot MR ErpegaphPoraing Ained B fpond A8 a0t Phe LN 5 7B 15
varies in intensity wth the Pattern of pits 12 on first substrate 11.

Thus, data redorfdtmhdayiers 32T gRmeeCk FYERD T6S M comPosy darsdexes 39 can
be read by detecting variations in the intensity of the reflected beam On

t he 9t hés RERY1dg4: Ref¥esRdEiTat Fnd sSeoonmh suhstiaterd 1 oRlsefonptical
substrate 21 can also be read by directing | aser beam 45 to the surface of
first swesordtiagl megfiwptli,cand evxmidt nkpyesdi 360 19511, t hghtesontbet wotkh
first data reading face 13. 8 Laser beam 45 partially passes through first
refl ectifdesfti lamd second reflective £ilms 15, 25 formed on the surfaces
of first and second substrates 11, 21.
Data in optical recording medium 1 is recorded as pits 12,

10 22 on the surfaces of first and second substrates 11, 21 and read
by directing a laser beam 45 at a predetermined wavelength (a red
laser beam at a wavelength of 650 nm or a blue laser beam at a
wavelength of 440 nm) to the surface of first substrate 11 of optical
recording medium 1 (Fig. 1(d4d)).

15 When laser beam 45 is condensed on the interface 13 between
first substrate 11 and first reflective £ilm 15 (a first data reading
face), the beam reflected by reflective £ilm 15 varies in intensity
with the pattern of pits 12 on first substrate 11.

Thus, data recorded as pits 12 on the surface of first

20 substrate 11 can be read by detecting variations in the intensity
of the reflected beam.

On the other hand, data recorded as pits 22 on the surface
of second substrate 21 can also be read by directing laser beam
45 to the surface of first substrate 11 of optical recording medium

25 1, as described for first data reading face 13.

8



15 formed on the surface of first substrate 11 because first reflective
film1l5 is suitably transm ssive to | aser beans at a predeterm ned range
of wavel ength. 5 After having passed through first substrate 11 and first
reflective film15, |aser beam 45 reaches second reflective film 25

Wi thout being refracted or scattered in resin |ayer 35 because resin |ayer
35 provided in tight contact with first reflective film 15 has a
refractive index nearly equal to that of first substrate 10 11. The data

can al so be remgsdr WPaNEsi pULF{ACEy 22 hRIMBRPoEERM s f ellraAdd & d Bl 25

and resin |layer 35 (a second data reading face)by condensing the |aser

of the BonmCE el Ty TE R 2 Ve 1T g pare £L Bealab BapBLEE L

of the beamreflecte 15 re ecause tern~of pits
e 21 is reflected on second reflective

22 on t r f. s nd. substr

filn1254%f§%ﬁgﬁ§%§i éﬂ‘ﬁggﬁﬁhd%%%EﬁB.Y1$ﬁ%P%W&?%5YerE%O APRG REEPENFE Ras

subjected to a "hi%%b tenperature /. high humdity test"” below 20 <Hi gh

t enper aPTES S SATYR rﬁa(ﬂrg)ey YeHNYIANEH - recording medium 1 formed by the

process above was |eft for 50 hours under the conditions of 85 C, relative

humidity 95 AiEHHIEHRRRASFed/ thrgudhufiastysybstagsp, 1af mad fHirsi t he

25 state of first reflective film1l5 of optical recording nedium1 9 4
reflective film 15, laser beam 45 reaches second reflective film

25 without being refracted or scattered in resin layer 35 because

resin layer 35 provided in tight contact with first reflective film

15 has a refractive index nearly equal to that of first substrate
10 11.

The data can also be read from the interface 23 between second
reflective film 25 and resin layer 35 (a second data reading face)by
condensing the laser beam on second data reading face 23 and
detecting varies in the intensity of the beam reflected by

15 reflective film 25 because the pattern of pits 22 on the surface
of second substrate 21 is reflected on second reflective film 25
(single-sided reproduction).

This optical recording medium 1 was subjected to a “high

temperature / high humidity test” below.
20
<{High temperature / high humidity test)

Optical recording medium 1 formed by the process above was
left for 50 hours under the conditions of 85 °C, relative humidity
95 % (high temperature / high humidity storage), after which the

25 state of first reflective film 15 of optical recording medium 1

9



was‘ observed. The results are shown in Table 1 below in the colum of
"state of reflective film/ general aspect” in which "o" neans that first
reflective film15 generally maintains the sane silver color as before

hi gh tenperature / high humdity storage and "x" 5 neans that it generally
changes into a dark color. Separately, discolored black spots |ocalized on
first reflective film15 are counted and t he nunber of discolored spots is
shown in Table 1 below in the colum of "state of reflective film/ nunber

of di scqldy 8dsezRRES" ThdOrd§iE1 &4 %I'RJW it ahpexay L@éi&l?"ld RheNgo10ingD

tenperature / high humdity test" are al so shown in Table 1 below I n which

spots, ok "saake Pharef FRePIrEiTLLt (it Aeieg el e 8 o8aR5SC

dlscolor d bu eneral |l y. ains t silver_ color, and " 15 neans

that firdf g%%étfégg ﬁyf5¥%gai£§rﬁ?%ﬁf (a¥hﬂ%% Jﬁﬁﬁsa§60§§lﬁﬁﬁ

changes i to bl ack. 10 Table 1: Types of additives and high tenperature /

hi gh huﬁ4;°Fya§e?P PE?UPPQhSFSWEeSPtPEPIécPFQB FPW&?PF@té%PF@Se and "x"

addi ti veChem cal Gener al Nunber_ of Total discl ol oredeval ua-

f or Ml a¥$9FES $hdtsiitogemenadlly anan s | Wyl eFdlaxk ac919D00SERANPLEly,

2Met hyl benzotri azol eFormul a (2) 000 Exanpl e 31- (N, N-Bi s(2-et hyl hexyl)
discolored black spots localized on first reflective film 15 are

counted and the number of discolored spots is shown in Table 1 below
in the column of “"state of reflective film / number of discolored
spots”

10 The results of "total evaluation” in the "high temperature
/ high humidity test” are also shown in Table 1 below in which "o"
means that first reflective £ilm 15 contains less than 50 discolored
spots, "A" means that first reflective f£film 15 contains 50 or more
discolored spots but generally maintains the silver color, and "x"

15 means that first reflective £ilm 15 contains 50 or more discolored

spots and changes into black.
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Forrmul a (3) 050 am nonet hyl ) benzotri azol e Exanpl e _

4Car boxybenzotri azol eFormul a (4) 030 Exanpl e 53-(N-Salicyloyl) Formula
~(5)x100 ami no-1,2,4-triazole Conparative 2- Mer capt obenzot hi azol eFor nul a

(6) X50 or norex Exanple | Conparative 2-Methylim dazol eFornula (7)X50 or

norex Exanple 2 Conparative 2-Methyl-4- Formula (8)x50 or norex Exanple

3et hyl i m dazol e Conparative 2-Undecylim dazol eFornmula (9) X50 or norex
nor ex Exanpl e

Exanpl e 4 Conparative 2-Heptadecyl i m dazol eFornula (10) X50 or
5 Conparative 2-Phenyli m dazol eFornula (11) 050 or

nor eA Exanple 6

Conpar at i veTable 1: Types of additives and high temperature / high humidity test results

Chemical State of reﬂ;?ltir;i :irh:f Total
Protective additive formula aGs?JIéiial cii;lgiglored z‘(;?]l“a’
Example 1 Benzotriazole Formula (1) O 0 O
Example 2 Methylbenzotriazole Formula (2) @) 0 O
pranpies [ LONBEen o) o | © | 5 | o
Example 4 Carboxybenzotriazole Formula (4) @) 3 O
Example 5 arr?:i-r(}:-ls, gtf%:fg;gle Formula (5) X 10 O
g;’gﬁglr : tlive 2-Mercaptobenzothiazole Formula (6) X 50 or more X
g}(::r}:;lrgtzive 2-Methylimidazole Formula (7) X 50 or more %
gﬁ;nﬁgfj gve et%;)lr\]/{;ﬂ;gal;ztle Formula (8) X 50 or more x
ggﬁgf:tive 2-Undecylimidazole Formula (9) b3 50 or more X
gg:;]lsglr: t5ive 2-Heptadecylimidazole Formula (10) X 50 or more X
Gomparatve | 2-Phenylimidazole Formula(1)] O | Soormore | A
ggggglr:t;ve r;e(il}{;ﬁgitggzljé Formula (12) x 50 or more X
Evampic® | | Cmeigtimidmar | Fomuaa3)| x| soormore | x
gggr?;lr: t9ive ;ﬂg;;nhff:tggzljé Formula (14) X 50 or more X
g}?grllo;lr:tli‘(l)c ulr{c(femﬁmﬁzf{e Formula (15) x 50 or more X
gg:ﬁ;lr: tli‘l’e - - O 50 or more A
Examples 2-5

Methylbenzotriazole was used as an additive in place of
1,2,3-benzotriazole used in Example 1 and mixed with the
photopolymerizable resin and photoinitiator used in Example 1 in

5 the same proportions as in Example 1 to prepare a photopolymerizable

11



1- Cyanoet hyl -2- Formul a (12) X50 or norex Exanple 7nethylim dazol e
Conparative 1-Cyanoethyl-2-ethyl-4- Formula (13)X50 or norex Exanple

“8net hyl i mi dazol e Conparative 1-Cyanoethyl-2- Fornula (14)X50 or norex
Exanpl e 9phenyl i m dazol e Conparative 1-Cyanoethyl-2- Forrmula (15)X50 or
norex Exanpl e 1Oundecylinm dazol e Conparative --050 or nore Exanple 11
Exanpl es 2-5 Met hyl benzotri azol e was used as an additive in place of
1,2, 3-benzotriazole used in Exanple 1 and mixed with the

phOtOpOE%E%&{%ﬁmkﬁﬁﬁﬁ%i and photojnijiator used in Exanple 1 in 5 the same
S 1

proportions a anple 1 to prepare a photopol ynerizable 11 resin
COMPOS 0N Ol YR Bofon FHS- PG PROLLIEE' Z3018.TETLR S9"BShE2" 0L
Exanpl e 2 was
used in combination with first and second substrates 11, 21 in the
state shown in Fig. 1(a), (b) to prepare an optical recording medium
5 1 of Example 2 by the same process as in Example 1.

Similarly to Example 2, 1-(N,N-bis(2-
ethylhexyl)aminomethyl)benzotriazole, carboxybenzotriazole and
3-(N-salicyloyl)amino-1,2,4-triazole were used as additives in
place of 1,2,3-benzotriazole used in Example 1 to prepare

10 photopolymerizable resin compositions of Examples 3-5 and optical
recording media 1 of Examples 3-5 using them.

These optical recording media 1 of Examples 2-5 were
subjected to the "high temperature / high humidity test” under the
same conditions as in Example 1 and the test results are shown in

15 Table 1 above.

The additives used in Examples 2-4 are 1,2,3-benzotriazole
derivatives and the additive used in Example 5 is a 1,2,4-
benzotriazole derivative. The compounds forming the additives used

in Examples 2-5 (formula (2)-(5)) and the additive used in Example

20 1 (formula (1)) are represented by the chemical formulae below.

12



used in conmbination with first and second substrates 11, 21 in the state
shown in Fig. 1(a) , (b) to prepare an optical recording nmedium 5 1 of
Exanple 2 by the same process as in Exanple 1. Simlarly to Exanple 2,

1- (N, N-bi s(2- ethyl hexyl)am nonet hyl ) benzotri azol e, carboxybenzotrlazole
and 3-(N-salicyloyl)amno-1,2,4-triazole were used as additives in place
of 1,2,3-benzotriazole used in Exanple 1 to prepare 10 phot opol yneri zabl e
resin conpositions of Exanples 3-5 and optical recording nedia 1 of
Exanpl es 3-5 using them These optical recording nedia 1 of Exanples 2-5
were subjected to the "high tenperature / high humdity test"” under the
sanme conditions as in-E e 1 and the test results are shown in 15 Table
1 above. The additivg ued Nn Exanples 2-4 are @h&n&a?ﬁ&%ﬂ%&k820|e
derivatives and the addi e used in Exanple 5 is a 1, enzotriazol e
derivative. The conpounds lform ng the additives used in Exanples 2-5
(formula (2)-(5) ) and the' additive used in Exanple 20 1 (fornula (1)) are
represented by the chemi cal fornulae below. 12 Chemical Formula (1) N
CH3-tU ,N...... Chem cal Formula (2) N HN

N
CHs ~@: SN Chemical Formula (2)
v,
Nx
@:N>N ...... Chemical Formula (3)
!

N§N
HOOC \ S Chemical Formula (4)

H
OH
@/CONH—ICI: —N
N, CH e Chemical Formula (5)
N/
H
=1

Similarly to Example 2, 2-mercaptobenzothiazole, 2-
methylimidazole, 2-methyl-4-ethylimidazole, 2-undecylimidazole,
2-heptadecylimidazole, 2-phenylimidazole, l-cyanoethyl-2-

5 methylimidazole, l-cyanoethyl-2-ethyl-4-methylimidazole, 1-
cyanoethyl-2-phenylimidazole and 1-cyanoethyl-2-undecylimidazole
were used as additives in place of 1,2,3-benzotriazole used in
Example 1 to prepare photopolymerizable resin compositions of

13



CH2- N (C8H17) 2 Nj HOOC4 C)I NNHOKHCONHC- N nn NNCHH
_Conparative exanples 1-11 Chem cal Formula (3) ... Chem cal Fornula (4)
"Chenical Formula (5) Similarly to Exanple 2, 2-mercaptobenzothiazole, 2-
met hyl i m dazol e, 2-nethyl -4-ethylim dazol e, 2-undecyli m dazol e,

2- hept adecyl i m dazol e, 2-phenyli m dazol e, 1-cyanoethyl-2 5 nethylim dazole,
1- cyanoet hyl - 2- et hyl - 4-net hyl i m dazol e, 1- cyanoet hyl - 2- phenyl i m dazol e
andl -cyanoet hyl - 2- undecyl i m dazol e Were used as additives in place of

1,2,3-b par ot opol zabl e resin
corrposi tions c?fag1 s &géd%g’rae[}'l vgﬁgd;g#p °s,ptll %&?‘I&%I me %?)rij nedi a 1
f ratl i exa I es .1- 10lp | ng them Separ at ely, the

Bhot opol V) r’ré’ralr AP LG5 N9 gthym-

Separately, the photopolymerizable resin and photoinitiator
used in Example 1 were mixed in the same proportions as in Example
5 1 with no additives to prepare a photopolymerizable resin
composition of Comparative example 11 and an optical recording
medium of Comparative example 11.
These optical recording media of Comparative examples 1-
11 were subjected to the "high temperature / high humidity test”
10 under the same conditions as in Example 1 and the test results are
shown in Table 1 above. The additives used in Comparative examples

1-10 are represented by chemical formulae (6)-(15) below.
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used in Exanple 1 were mxed in the sane proportions as in Exanple 5 1
~Wth no additives to prepare a photopol yneri zabl e resin conposition of

" Conparative exanple 11 and an optical recording nedium of Conparative

- exanple 11. These optical recording nedia of Conparative exanples 1- 11
were subjected to the "high tenperature / high humdity test” 10 under the
sane conditions as in Exanple 1 and the test results are shown in Table 1
above. The additixg€ ked in Conparative exanples 1-10 are_represented b
cheni cal fornul a6)—SBeI ow. 14 Il NYNH CH3 H3C-NY. ICMQMGZIHEOWMKE}/
Cl1H23 | NYNH NS I N,,,,NH77 NYNCH2 CH2 OCN CH3

NN . Chemical Formula (7)
CHa
H3C
Ns~Nn Chemical Formula (8)
CoHs
NYNH ...... Chemical Formula (9)
Cq1Ha3
N. NH
ﬁ/ ...... Chemical Formula (10)
C17H3s
N NH
N
...... Chemzical Formula (11)
N
\\(N-CHZ CHp-ON Chemical Formula (12)
CHj
HalN—y
N\\(N4CH2 CHp-.CN Chemical Formula (13)
CoHg
N, N-CH,-CH,-CN
5\ i Chemical Formula (14)
HOOC
COOH-Nl o Chemical Formula (15)
HOOC YN—CHQ'CHZ'CN

C11Ha3

15




H3C N. . yN-CH2CH2CN C2H5 Il N~~,NCH2 CH2 CN HOOC HOOC Il COOH NYN- CH2

CH2 OCN Cl1H23 Chem cal Formula (6) ...... Chemi cal Formula (7) ......
"Chenical Fornmula (8) ...... Chem cal Formula (9) ...... Cheni cal Fornul a
(10) ...... Chenical Fornula (11) Chemical Fornmula (12) ...... Chemi ca

Formula (13) Chem cal Forrmula (14) ...... Chem cal Formula (15) 15 The

additive used in Conparative exanple 1 is a derivative of thiazole and the
additives used in Cbnparative exanpl es 2- 10 are derivatives of imdazole.

As shown in Taﬁiﬁ a]dcﬁbtole% sds g %%I Qr.ed. ots OCﬁ rle(ilS g égrgeglcg‘arle
recordi ng nedi a using otopo r|z
of thiazole and the additives used in Comparative examples 2-10
are derivatives of imidazole.
As shown in Table 1 above, less discolored'spots occurred
5 in optical recording media 1 using the photopolymerizable resin
compositions of Examples 1-5 than using the photopolymerizable
resin compositions of Comparative examples 1-10 in the “high
temperature / high humidity test”. Especially, very few discolored

spots occurred in Examples 1-4 using 1,2, 3-benzotriazole or a

10 derivative thereof as an additive.

Examples 6-12
The photopolymerizable resin and photoinitiator used in
Example 1 were mixed in the same proportions as in Example 1 and
15 combined with the additive used in Example 1 in varying amounts
(parts by weight) as shown in Table 2 below to prepare
photopolymerizable resin compositions of Examples 6-12.
The photopolymerizable resin compositions of Examples 6-
12 were used to prepare optical recording media 1 of Examples 6-12
20 by the same process as in Example 1. These optical recording media
1 were subjected to the "high temperature / high humidity test”
under the same conditions as in Example 1. The results are shown

in Table 2 below.
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conposi tions of Exanples 1-5 than using the photopol ynerizable resin
conpositions of Conparative exanples 1-10 in the "high tenperature / high
hum dity test". Especially, very few discolored spots occurred in Exanpl es
1-4 using 1, 2, 3-benzotriazole or a 10 derivative thereof as an additive.
Exanpl es 6-12 The phot opol yneri zabl e resin and photoinitiator used in
Exanple 1 were mxed in the sane proportions as in Exanple 1 and 15
conbined with the additive used in Exanple 1 in varying amounts (parts by
wei ght) as shown in Table 2 below to prepare photopol yneri zable resin
conpoFitignslgf Exaﬁﬁﬂﬂg:BvQQKnﬁﬂ§0§@@HQ@@éﬁﬁﬁﬂﬁgghbﬁqkﬁgﬁﬂego”POELtiOPS of
Exa es 6- were used tq: -0 i recordi ng nedi a o] anpl es
2 Bidt GO gt B

6-12 20 by the sane_proce s’in SThese optical recording nedia

1 were subjected td the "high tenperature |[Sthé ghrehetiv&fify [T €St under the
same condi tions as |in Exanpl eArheunt beaddsE! TS ar e SRABE of 1 1o&bl p 2 bel ow.
16 Table 2: Amountd of addit]i (earabg weighth) t%}ﬁ"é@at dis€loforedhil gMalAuhi di ty test
results State of rdflective [film Amount of|*dGdi t|i weotgener al"Runper of Tot al
(parts by wei ght) as pgggn%@gl ol or ed10 % 0 A

Example 7 8 X 0 A

Example 8 5 @) 0 @

Example 9 3 @) 0 O

Example 10 1 O 0 O

Example 1 0.5 O 0 O

Example 11 0.05 O 2 @

Example 12 0.01 O 11 O

Comparati

Exan?ple 1 None O 50 ormore| A

In Table 2 above, the results of the "high temperature / high
humidity test” on Comparative example 11 described above are also
shown.

5 As shown in Table 2 above, less local discolored spots
occurred in optical recording media 1 using the rhotopolymerizable
resin compositions of Examples 6-12 as compared with Comparative
example 11.

Especially, very few discolored spots were observed when the

10 photopolymerizable resin compositions of Example 1 and 8-11 were
used in which the amount of the additive is in the range of 0.05

parts by weight or more and 5 parts by weight or less per 100 parts
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evdl ua- spotstion Exanple 610X0 Exanple 78X0 Exanpl e 85000 Exanpl e 93000
Exanpl e 101000 Exanpl e 10.5000 Exanple 110.05020 Exanple 120.010110
~Conpar ati ve None0O50 or nore Exanple 11 In Table 2 above, the results of the
"high tenperature / high humdity test” on Conparative exanple 11

descri bed above are also shown. 5 As shown in Table 2 above, Iess |ocal

di scol ored spots occurred in optical recording nedia 1 using the .

phot opol yneri zabl e resin conpositions of Exanples 6-12 as conpared with

Conpar aty ; -t SSPEGIA! \; f iscol ored _spqts_were
obggrveghxﬁg%§?%29£§8£%ﬂbtopoﬁ?ﬁ'I%%aff%%FegﬂhgggﬁgggﬁfﬁﬁﬁgiﬁfrEﬁéHpPBdl f
and 8-11.wer used.i.,n which the amount of the additive is in the range o
0. 05 pérespgfqﬁﬁﬂﬁﬁ}ﬁﬁprhore and 5 parts by weight or |ess per 100 parts

ight of the total wei ght of the photopol yneri zable resin and
17 by wei ght Example 12 showegd eleven lgcal gisgolored spots but no

general discoloration, confirming that an anti-degradation effect
5 is obtained so far as the amount of the additive is 0.01 parts by
weight or more per 100 parts by weight of the total weight of the
photopolymerizable resin and the photoinitiator.
Another example of an optical recording medium of the present
invention is described in detail below.

10 Initially, a photopolymerizable resin was prepared by mixing
32 parts by weight each of acrylic esters, ie, dicyclopentadiene
diacrylate, trimethylolpropane triacrylate and tripropylene
glycol diacrylate.

To this photopolymerizable resin were added and mixed 4 parts

15 by weight of a photoinitiator (sold under the name of "Irgacure
184" by Ciba Specialty Chemicals K.K.) and 0.5 parts by weight of
an additive 1,2,3-benzotriazole to prepare a photopolymerizable
resin composition of Example 13.

Reference 51 in Fig. 2(a) represents a transparent substrate.

20 Substrate 51 used here consists of a polycarbonate resin. A pigment
layer 56 is formed on the surface of substrate 51, and a reflective
film 55 is formed on the surface of pigment layer 56. Reflective
film 55 here consists of a metal thin film based on silver.

In order to prepare an optical recording medium of the present

25 invention using substrate 51 in this state, the photopolymerizable
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t he: photoinitiator. Exanple 12 showed el even | ocal discolored spots but no
.general discoloration, confirmng that an anti-degradation effect 5 is
obtained so far as the anmount of the additive is 0.01 parts by wei ght or
nore per 100 parts by weight of the total weight of the photopol ynerizable
resin and the photoinitiator. Another exanple of an optical recording
medi um of the present invention is described in detail below 10
Initially, a photopolynerizable resin was prepared by nixing 32 parts by

wei ght gach P Iopen adl ryl ate,

tri met hyl ol F?r %oﬁﬁéX%F?ggféfﬁ%amgfa ]Icgr %%%XSyJIS g‘%ﬁﬂ ﬁgﬁ &fBriage hj s
photopoggn% gblgvreﬁ g ng ﬁﬁ and m xed 4 parts 15 by weight of a
phot oi ni%i AFoFcCSaVE ThHuD ﬁE’ﬁH tEPteI?bd%%F%”m184ph%§°EP%XmSEééﬁéﬂ?y
Chenmicals K. K. ) and 0.5 parts by wei ght of an additive 1,2, 3-benzotriazol e
to prepdé*d BPO5H A i LAHAT DY I @PPbbRY i orndftimanthe 13. Ref erence
51 1in F%gi 2(a) represents a transparent substrate. 20 Substrate 51 used
here coRSiodrPodymeTidaRier eFdie compiositiqn disertiredapgr UB61irsalinagrdnon
the surface of substrate 51, and a reflective film55 is formed on the

surfaice of pi Qiefifrémy@er5G6in Refd oec2 (Ve répres&btfeqs 6PPsEELSroboddiRbal
thin filmbased on silver. In order to prepare an optical recordi ng nmedi um

of the medsent foPhednbgntipingStng ph$@ép@1§m5ﬁ1h3bl@'§e§iﬁt§®m%3§1tlon
phot opol yneri zabl e 18 resin conposition of Exanple 13 above is Tirst
droppedlagekheandr b pE@tective f£ilm (resin layer) 65 consisting of the
cured photopolymerizable resin composition layer is provided on
the surface of reflective film 55 of optical recording medium 50.
10 This type of optical recording medium 50 is a so-called CD-R
(Compact Disk-Recordable), in which data are recorded by directing
a laser beam to the surface of substrate 51 of optical recording
medium 50 and condensing the laser beam at a desired spot on pigment
layer 56 on the opposite side of substrate 51. The spot on pigment
15 layer 56 at which the laser beam is condensed is heated and
discolored (baking).

Fig. 2(c) shows pigment layer 56 discolored in a desired
pattern, and reference 52 in Fig. 2(c) represents a discolored spot
in pigment layer 56. Data are recorded as a pattern of discolored

20 spots 52 in optical recording medium 50.

Recorded data are read by directing a laser beam 45 at a
predetermined wavelength to the surface of substrate 51 of optical
recording medium 50 (Fig. 2(d)) and condensing it on the interface
53 between pigment layer 56 on the opposite side of substrate 51

25 and reflective film 55 (data reading face).
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of reflective film55 on substrate 51 to forma photopol ynerizable resin
conposition layer by spin coating, and then the photopol ynerizable resin
conposition is cured by UV irradiation. 5 Reference 50 in Fig. 2(b)
represents an optical recording mediumformed by curing the

phot opol yneri zabl e resin conposition |ayer, and a protective film(resin
| ayer) 65 consisting of the cured photopol ynerizable resin conposition

| ayer is provided on the surface of reflective film55 of optical

recordi ng nedi 5 i pe._.o jcal recqording nedium50 is a
so-call ed CD-R é%ﬁ%%gfg¥%§%é¥ e%o%dggft FniﬂgmﬁfﬁﬁogafﬁgaFBoFécé?dgénby
directi 2 hager bga to the surface of substrate 51 of optical recording
medi um 50 573 %8BR3 ?%l?ﬂev?]é%% leRantuithe dadensd tshof shepreftactefayer
56 on tﬁg ogpgfite side of substrate 51. The spot on pignent 15 |ayer 56
at whi cHaSFE PEEE) DECANSSs thghdetiall haameks e flrctied cat or edifHakeny) .

Fig. 2(c) shows pignment | ayer 56 discolored in a desired pattern, and

r ef er end@fdeqtangcey im ddsqadmmesermpots i3 ciol @kgmepbt Layer pb gnendm| aper
56. Data are recorded as a pattern of discolored 20 spots 52 in optical
recor di gmaddiimm 8FeaRecorded data are read by directing a | aser beam 45 at
a predeterm ned wavel ength to the surface of substrate 51 of optical

recor di ng nediRimadetdrimined dbth wesdde@ IR LAGH 1 N E:Q%o&&&%%qfrﬁ&&iulﬁ:)’
bet ween pignent | ayer 56 on the opposite side of substrate 51 5 and

refl ect 6oeprebarbl byatRe sadeasst a68kridlaTheodat 8sif§0s ded 2S-&-HRRLE N
of discolored spots 52 can
sold under the name of "CRW4260tx” by YAMAHA. Optical recording
medium 50 in this state was subjected to a “Cl error rate test”

10 shown below to determine the Cl error rate.

<C1l error rate test)

A CD-ROM analyzer sold under the name of "DR-3755" by KENWOOD

TMI was used to detect the Cl error on optical recording medium

15 50, and the Cl error rate was determined.

Separately, optical recording medium 50 was stored for 200
hours under high temperature / high humidity conditions (80 °C,
relative humidity 85 %) and optical recording medium 50 in this
state was measured for Cl error rate value by the same procedure

20 as for the initial value. The results are shown as the value after

high temperature / high humidity test in Table 3 below.
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be read by detecting variations in the intensity of the reflected |aser
.beam because the |aser beamis reflected at a different reflectance in
‘di scol ored spots 52 in pignent |ayer 56 fromthe S remaining area.
Predeterm ned data were recorded in optical recording nmedium 50 prepared
by the process described above using a data recorder sold under the name
of "CRWM260t x" by YAMAHA. Optical recording medium50 in this state was
subjected to a "Cl error rate test” 10 shown bel ow tf)ddetgrm nﬁ the Cl f
error rat <Cl error rate test> A CD-ROM anal yzer so under the nane o
"DR- 3755" afﬂblR \ posNfonseef Dhetpausalils easing Aed €1 ernooratmtaspresdts
recordi ng pedium—iH—56—anre—the—Cl eér?r fg.z)g ‘.A.as_deI_eLm_ne.d_Sepa.rﬁm g i ately,
optical regordi ng nedi um.50 St or or wrrer eder high |
tenperaturf / high p mpaflflg’/‘“\ﬁa&??aﬁ(’f‘f% §re8gToC T ftéf(ﬁ]igiﬁl{é 1y<8% % and
optical recording medium50 in this state_bﬁ@_‘@@sqq@h@m ty 8d;! O] rate
val ue by t sa F PRARCBUF B4 Lk eom fIsitbME [ trat v ue —The resuttg are
shown as thgX q%bgoaftephotdaﬁjghoﬂ/eaw%p@ture 2/0h’|‘dIQ %Jm?dZPX IQe%t in F?g![g 3
bel ow. 20 R T ONS Of — Dot ocgrabt e Tesyns—ant—C—er+-of

test resulltga, ff%ées ﬁmﬁ&éa;ﬂ%{ sé{t}ﬁé‘l}‘?oég'log(fr @sDrCl10et | od. 8 at dOthi ti al

val ueAf t er —htgh—terperat-ur-e——n hom-di-tly test Exanple 13Phot acurabl e
resin conmposition / 2. 0 x 10 42. 2 x 10-4

D O

0
Comparative example 12

The same photopolymerizable resin and photoinitiator as used

in Example 13 were mixed in the same proportions as in Example 13
5 with no additives to prepare a photopolymerizable resin composition
of Comparative example 12.

Using this photopolymerizable resin composition, a
protective film was formed by the same process as in Example 13
on the reflective film on the surface of the substrate in the state

10 shown in Fig. 2(a) to prepare an optical recording medium. This
optical recording medium was used to detect the Cl1 error before
and after high temperature / high humidity test under the same
conditions as in Example 13, and the Cl error rate was determined.
The results are shown in Table 3 above.

15 As shown in Table 3 above, the Cl error rate value after high
temperature / high humidity test was lower in optical recording
medium 50 using the photopolymerizable resin composition of Example
13 than using the photopolymerizable resin composition of

Comparative example 12. It was confirmed from these results that
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photoinitiator / additive Conparative Photocurable resin conposition / 2. 0
. X 10-4F 4. 6 x 10-2 Exanpl e 12photoinitiator Conparative exanple 12 The
‘'same photopol ynerizabl e resin and photoinitiator as used in Exanple 13
were mxed in the same proportions as in Exanple 13 5 with no additives to
prepare a photopol ymeri zabl e resin conposition of Conparative exanple 12.
Using this photopolynerizable resin conposition, a protective filmwas
formed by the same process as in Exanple 13 on the reflective filmon the

surface [n the state 10.shown in Fig. %éa)_to prepare an
opti cal IfrHeocEcnl}gl §‘g rre%%é %ﬁiss}n %%TpgﬁF‘gF'%Sr%‘q f en_%ﬂ?ﬁ hal e 9 cadt ect
the G error_ before. and after high tepperature / hlgh hum dity test under
the same® oIt tiDrRPEAT PERESMHTEVE 31 LR6P hRaving, Ehe hagk aR§lity of
determned.., The results are shown in Table 3 above. 15 As_shomn !n_TabIe 3
above, BETECENDTeLeFtANTeE Bk 75 hi gh tenperature / high humidity test
was |ower in optical recording nedium50 using the photopolymerizable
resin conposi thbrhfglExthe| €oregoihgndesenypt henphelapekyrer knabbaseeshn
conposi tion of Conparative exanple 12. It was confirmed fromthese results
t hat5 21 whtieho gidloprsidpeattiasl iregsd rd icaompbate pnsrie tiglpIpEephnknventi on can
be used to obtain protective film60 having the high ability of
triacrylate and tripropylene glycol diacrylate are used as acrylic
ester components of the photopolymerizable resin, the present
invention is not limited thereto but various acrylates can be used.
Oligomers that can be used in combination with these acrylic

10 esters are not specifically limited, either. Photopolymerizable
resin compositions of the present invention may contain various
agents such as surface tension modifiers, silane coupling agents,
water, etc.

Although Examples 1-12 above relates to examples of optical

15 recording media such as DVD in which either one of first or second
reflective film 15, 25 consists of a transmissive metal such as
silver and one 11 of first and second substrates 11, 21 on which
transmissive reflective £ilm 15 is formed consists of a transparent
polycarbonate resin, the present invention is not limited thereto.

20 For example, both of two reflective films may consist of a
non-transparent metal such as aluminum. Data in such an optical
recording medium can be read by separately directing a laser beam
to both sides of the optical recording medium (the surfaces of first

and second substrates) and reading the reflected beam (double-

25 sided reproduction). In this case, both first and second substrates
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protecting reflective film55. Although the foregoing description relates
.to the case in 5 which dicycl opentadi ene diacrylate, trinethyl ol propane
triacrylate and tripropylene glycol diacrylate are used as acrylic ester
conponents of the photopol ynerizable resin, the present invention is not
limted thereto but various acrylates can be used. Aigoners that can be
used in conbination with these acrylic 10 esters are not specifically

limted, either. Photopol ynerizabl e resin conpositions of the present

i nventi ghdiAE C{HAIdt W@ |é)l§ra@%ﬁ%}téﬁ &fs] 1_‘:_J>[<1rface tensi on nodifiers,

silane coupling agents, water anpl es 1-12 above rel ates
to exanpl es of,ppt recor di n such as DVD in which either one
of first or second6 @kef]fe]frﬁtef?/%l‘f? I%%ﬁs d]£ CohrsiPst §O8F 18 tingh of 3smesaet al
such as s | ver d one 11 of first and second substrates 11, 21 on which
transm ss‘wve A e FI gé’teﬁ/é”ﬁ‘ AN WeFerRE Q6HSE t 50 okigh't rapRpaCENWith

pol ycarbonate resin, the present invention is not limted thereto. 20 For
exanpl e SUPStFasest Wb r2k 4 gét?%éeﬁﬂmﬁamy%ms 65t 1nfExampices ti-aizsaaoeat
metal such as alum num Data in such an optical recording nmediumcan be

read® by thepargseny dinvestiiop ds asdr lbemimed ctimtdts) dasr oéxamg1opt hcal
recordi ng nmedium (the surfaces of first and second substrates) and readi ng

the ref Aéeflec¢tibdéaml dgorbten2bs5i0gdof e DIkSA idiYridd bt khe §3%e mQQtQ
first and second substrates 22 should consist of a transparent nateri a?.
Al t houghiormblicohi e flebe® bhe 2% r2F1GUSH ifamf, a netal
Although Example 13 above relates to an optical recording
medium 50 (CD-R) having pigment layer 56 formed on the surface of
10 substrate 51, the present invention is not limited thereto.
Reference 70 in Fig. 3 represents a read-only optical
recording medium (CD-ROM: Compact Disk Read Only Memory). This
optical recording medium 70 comprises a substrate 71, a reflective
film 75 provided on the surface of substrate 71 and a protective
15 film 76 provided on the surface of reflective film 75 , and protective
film 76 consists of a cured product of a photopolymerizable resin
composition of the present invention. Similarly to optical
recording medium 10 shown in Fig. 1(c), data are recorded as a
pattern of pits on the surface of substrate 71 of optical recording
20 medium 70 shown in Fig. 3.
Rewritable optical recording media (CD-RW: Compact Disk
Rewritable) having a phase change recording layer in place of
pigment layer 56 shown in Fig. 2(c), 2(d) are also included in the
presentinvention.Intheseopticalrecordingmedia(CD-ROM,CD—RW),

25 the reflective films can be prevented from chemical degradation
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such as silver or aluminumwere provided in tight contact with substrates
.11, 21, 51 or resin layers 35, 65 in Exanples 1-12 above, 5 the present
“invention is not linmted thereto. For exanple, a dielectric |ayer
consisting of silicon nitride or the Iike may be forned on at |east one of
reflective filnms. Al though Exanple 13 above relates to an optical recording
medi um 50 (CD-R) having pignent |ayer 56 fornmed on the surface of 10
substrate 51, the present invention Is not limted thereto. Reference 70 in

Fig. 3 nepr S - ical _recording nedium ROM Conpact

i ok Read iy B TSRt EEREEy FRETR FABBRBRE ARRTOEcohpr PEESeRL
substra%g;%[ f%refle tive filn175“€rovlded on the surface of substrate 71
and a protectivd 1% 59 & RSt 8- surf ace of reflective film 75,
and protective film76 consists of a cured product of a photopol yneri zabl e
resin conposition of the present invention. Simlarly to optical

recordi ng nedium 10 shown in Fig. 1(c), data are recorded as a pattern of
pits on SERTAM e ARRLEGARELER® 71 of optical recording 20 medium 70
shown in Fig. 3. Rewitable optical recording nedia (CD-RW Conpact D sk
Rewr?t abl e) haRhagopolyaerizabhgerestnr dompokayebnisn offl ate frespindrent

| ayer 56 shown in Fig. 2(c), 2(d) are also included in the present

i nvent i dmvent iiies@anoplel ealedr €00b8BitagdnTadi 8pt EaRWVec6PaRWYy med3ubN§ith
reflective filns can be prevented fromchem cal degradation 23 by using a

phot opolhyirgy realilst arke Rt oC RGRSTuieORne Nkt BLEHCHheh"¥8A 2N 150,585M, 8
protective film

the metal for reflective films.
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| NDUSTRI AL APPLI CABI LI TY 5 Phot opol yneri zabl e resin conpositions of the
.present invention can be used to obtain an optical recording mediumw th
‘high resistance to noisture and heat even when silver is used as the netal
for reflective films. 24 WHAT IS CLAIMED I'S: 1. A photopol yneri zable resin
conposition conprising a photopolynerizable resin based on acrylic ester,
and an additive 5 based on at |east one selected fromthe group consisting
of benzotriazole and a derivative of benzotriazole, and a photoinitiator.
2. The JHBYDPLT yARATMER | EStesin conposition of claim1 10 wherein the
additive is contained at 0.01 parts by weight or nore per 100 parts by

wei ght of the total weight of the photopol ynerizable resin and the
photoinitiator. 3. The photopol yneri zable resin conposition of claiml 15

wherein the agdi Bi photepodyineriedblle @ed3 np&dnfpdii tieirgHonfr i8Ry and 5
parts by weight or |less per 100 parts by weight of the total weight of the

phot opQPnGESp S EphEri £5b Te 3Pdks 1 B HEE) ViddRf Vi &htelhle a@i&)taapahm%i%ab' e

resin conmposition of claim1 20 wherein thé additive is based on either

one50r-$5§$hcgn1a€ fea?@nﬁﬂérﬁéighﬁ 8"8r8md ﬁgvgkbﬁﬁ Qbnsist

1,2,3 benzotrlaz otopo ymeri za esl conp05|}n8n of claim2

TEEE T ER SR ST SOS

benzotrlazo e an errvative o
photolnitiator.

2. The photopolymerizable resin composition of claim 1
10 wherein the additive is contained at 0.0l parts by weight or more
per 100 parts by weight of the total weight of the photopolymerizable

resin and the photoinitiator.

3. The photopolymerizable resin composition of claim 1
15 wherein the additive is contained at 0.05 parts by weight or more
and 5 parts by weight or less per 100 parts by welght of the total

welght of the photopolymerizable resin and the photoinitiator.

4. The photopolymerizable resin composition of claim 1
20 wherein the additive is based on either one or both of 1,2, 3-

benzotriazole and a derivative of 1,2,3-benzotriazole.

5. The photopolymerizable resin composition of claim 2
wherein the additive is based on either one or both of 1,2,3-

25 benzotriazole and a derivative of 1,2,3-benzotriazole.

25



25 6. The photopol yneri zabl e resin conposition of claim3 wherein the
,additive is based on either one or both of 1,2, 3- benzotriazole and a
‘derivative of 1,2,3-benzotriazole. 5 7. An optical recordi ng nmedi um
conprising a substrate, a first reflective filmprovided on the substrate
and a resin layer provided in tight contact with the first reflective film
wherein the resin |ayer consists of a photopol ynerizable resin conposition
cont ai ning a photopol yneri zabl e resin based on acrylic ester, 10 additive

e T SRR AR o 0 g

benzotriazole, and a oto

cIalm'7&ﬂg¥ sec refle ive filmis in tight contact with the

sur f ace f%e re5|n F%ﬁ%r %C$ ??eo?oefﬁﬁeglHBemPthRﬁPcﬁftHezﬂﬁrst

resin filmis in :%ght contact, 9. The optical recording nediumof claim?7

wher ei n 395 @z944 3] i3 F951 YR E LV eEdl oA, 37 beREOtRBazOleThe opti ca

recordi ng mediumof claim8 wherein the first reflective filmis based on

silver. 11. The optical recording nediumof claim7 wherein the resin 25

| ayer has a thickness in the range of 1 mor nore and 200 umor 26 |ess.

12. The optical- rieorpithgatedecordingl medimwbeneiristihg Gesubstrate, a
first reflective film provided on the substrate and a resin layer
provided in tight contact with the first reflective film wherein
the resin layer consists of a photopolymerizable resin composition
containing a photopolymerizable resin based on acrylic ester,

10 additive based on either one or both of benzotriazole and a

derivative of benzotriazole, and a photoinitiator.

8. The optical recording medium of claim 7 wherein a second
reflective film is in tight contact with the surface of the resin
15 layer opposite to the side with which the first resin film is in

tight contact.

9. The optical recording medium of claim 7 wherein the first
reflective film is based on silver.
20
10. The optical recording medium of claim 8 wherein the first

reflective f£ilm is based on silver.

11. The optical recording medium of claim 7 wherein the resin
25 layer has a thickness in the range of 1 pm or more and 200 um or

26



Ia;;er has a thickness in the range of 1 humor nore and 200 mor 5 |ess.
27
\

less.

12. The optical recording medium of claim 8 wherein the resin

layer has a thickness in the range of 1 um or more and 200 um or

5 less.
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