-1 - DESCRI PTI ON PHOTOSENSI TI VE RESI N COMPCSI TI ONS, CURED ARTI CLES OF THE
COVPCSI TI ONS, AND FI LMS CONTAI NI NG THE COWPCSI TI ONS Technical Field

The present invention relates to a photosensitive resin conposition for
formng a cured coating (a cured material) with high stress at break point
and excellent in abrasion-resistance, and a cured coating (a cured
material) thereof The present invention further relates to a fil m having
the cured coating that inproves surface hardness of plastics such as

pol yester, acryl, polycarbonate, pﬁ#gﬁgﬂgﬁ ﬁﬁlfone, etc. and that is |ess
susceptible to curling caused by c sHA kage. Further the present
invention relates to a next-generation high density optical disc using the
resin conmposition and the cured material especially with | ow wat er
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i ndustry, the consuner-electronics industry and the electric and

el ectronics industries. Reasons for nmassive use of plastics are, in

addition to easiness in processing, transparency and etc., their properties

of reduced Wehghtl Ficledw price, excellent optical characteristics, and the

| i ke. However, plastics have di sadvantages such that they are softer than

gl ass and the |iTke,presedt mheitionselrfeates photesapsisiye resieonpsdivaied. I'n

order to inprove the plastics having such di sadvantages, coating with a
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har d- coati ng agents r cont'i nuous processi ough attenpts have

been made tQ..add;RBnAH dclREd to Wrket- fdnletibn bl isisy bpic@an@shadifly featding
agents, coagulation of the filler may occur upon heating, since the

har d- coat i ng,agenich adehd heedpseiihl Agedigs with [Gonsequbnirbabilityhed éovar e no
| ow-refl ective silicone hard-coating agents that do not inpair transparency
at present . shrinkage on curing, as well as excellent in transparency and durability.

Background Art

At present, plastics are used in great quantities in the industrial field including
the automobile industry, the consumer-electronics industry and the electric and
electronics industries. Reasons for massive use of plastics are, in addition to
easiness in processing, transparency and etc., their properties of reduced weight, low
price, excellent optical characteristics, and the like. However, plastics have
disadvantages such that they are softer than glass and the like, and their surfaces are
casy to be scratched.

In order to improve the plastics having such disadvantages, coating with a
hard-coating agent on the surface thereof is generally performed as conventional

means. Examples of such hard-coating agent which can be used are thermosetting



Recently, a radiation-curing acryl hard-coating agent was devel oped. Since
the radiation-curing hard-coating agent is imediately cured to forma hard
filmby exposure to radiation (activati,on energy ray) such as ultraviol et

l'i ght, processing speed is high. In additi on, the product has excellent
properties such as hardness and abrasion resistance, thereby bringing the
total cost low, and as a result, it predonmnates in the field of
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cellulose filns, polyether sulfone filnms, and the |ike.  Pol yest films are
wi del y usedhdrdresant Thecalicone hawg-doiating agests 3¢ 38! toF moptitigto u?‘?‘f‘{’?‘fif or
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eyestrain, és’%e?]s%écé e surface of thg fil rﬁpi s snmooth and flat. Consequently,
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required in some cases depending on the usage thereof In order to prevent
surface ref hggtdodting Advarsehatalo roeinmeait framspareacynadphesdntf or preventing surface
reflection conprising coating, on a film a radiation-curing resin into
whi ch an i nor garkecehily,lsendiotionrearg arvlilerbpeating epantryasdgyelpeddi Spesed

t hereby form ng unevenness on the surface (AG rea’g%d”renftgﬂ,] r_rcﬁ%lhog
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ur et hane ac ate in the resin conposition. However, since generation of
cracks and }g dsprgaly ﬂ)r@ﬂzrélﬁ@ﬂ)rtc@mﬁﬁm@@?ﬁﬁéssmg dfabpesshfiink aggaoylaur i ng of
t he used polyfunctional urethane acrylate, the anmbunt of addition or the
conposi ti onfiheres finas, fobydasohitifiled, vinyl chldBelediamb, texenylceBulose Aimsopt i cal
recordi ng mediumused in practice include CD@&orrpaqt di ;ch) MO

(magnet oopt p6lydihsculfodD filiRs, (26D theeltlar d Pl yepter GnRwevaely & foabl e), etc.
These are constructed by formng recording |layer filmand refl ection
coating on whscpodnyrgsiiborfat gasshdighireotdilmiop aptamobie.fHme KofedeCtrogle el | as
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of recordi né”hé I'scs are constfruct'ed by form ng the

recordi ng I?M%ric febin 20 1§ stgrgtfch&pti on coating on the polycarbonate
substrate o *E ' tn thic ness, as well as constructing a protective

layer or an adhesgiMged aY%8ftQHishlalt awhaketCRDdispRytaype ligord drpealplishose of
protection and adhesi on by 'the sane manner as above. However, DVD
recor di ng negimmd Snsédatdd Wwith & herdsdoatieg efent et trediunfgecdipaof, tyve piobteatie f or
use as the recordi ng nmedi um addr essi ng nassi ve storage capacity in the age
of digital broadcasting. Consequently, an optical disc of a type such that
a recording |ayer and a transparent |ayer of 100 min thickness are

| am nated on a substrate, and witing and reading data by blue | aser |ight
not fromthe pol ycarbonate substrate but fromthe transparent cover |ayer,
is proposed (J P11-273147A) and used in practice as the next-generation

hi gh density optical disc. Wth regard to a nethod for formng the
cover |ayer, there are a nethod for bonding a transparent filmof 100 (im
in thickness and a nethod for formng a |ayer of 100 (an in thickness on a



Probl enms to be solved by the invention In order to devel op a stronger
har d-coat under a condition where a thickness of a base filmis |limted,

al though various nmeasures including use of a material which itself is hard,
increase in degree of crosslinkage, and setting filmthickness relatively
5 high are performed, there is such a problemas generation of cracks and
curling as a result of increased crosslinkage and thickness of the film

An obj ect ahattih® diffieakns sdenkedisploy sirsert duepp ovfl @ omandctusngteyestaner gy
ray-curing resin conposition which enables thick filmcoating with |ow
curling andsimduitbhsurfacs of thalfllm it onophepdifichg GomsequsnB b dredidst generati on
of cracks, a cured coating thereof and a filmwth thg,cured coating. A

further objtestmeft capablpelyerrniing herurigee fedlestépngs sRAVHE! P 98 75onposi ti on

whi ch has a_| ow cure shrinkage rate and is suitaQJe for use.in a
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an i socyanate conpoun I's a reaction product of a diisocyanate

conpound (&), 38k Bl eaR0] mERPROMdutHYe HaemDmdh theadér dfwhiflydr oxyl
groups in its nolecule, or an isocyanate conpound (A ) derived fromthe
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an isocyanurate ring structure, with

reflection by difference in refractive index (AR treatment), a method combining the

above two methods (AG/AR treatment) and the like.

While, the hard-coating provided with functionality is desired, a large number
of studies are on going at present for further improvement on the hardness of the
hard-coat itself. For example, it is described in JP2001-113648A that the hardness
is enhanced by adding polyfunctional urethane acrylate in the resin composition.
However, since generation of cracks and film curling tend to be caused by large
shrinkage on curing of the used polyfunctional urethane acrylate, the amount of
addition or the composition thercof has to be limited.

General examples of an optical recording medium used in practice include CD
(compact disc), MO (magnetooptic disc), CD-R (CD recordable), CD-RW (CD
rewritable), etc. These are constructed by forming recording layer film and
reflection coating on the polycarbonate substrate of 1.2 mm in thickness, as well as
forming the protective layer of an ultraviolet-curing coating agent for protecting
them from external factors. In addition, recently, DVD-R, DVD-RW, DVD-RAM,
DVD+R, DVD+RW, and the like can be used in practice as a result of solving
problems on birefringence of the polycarbonate substrate and making a diameter of

laser spots smaller by preparing the polycarbonate substrate of 0.6 mm in thickness,



a mxture (B) of polyfunctional (meth)acrylate conpounds, as (neth)acryl ate
conpounds of pol yhydric al cohol, conprising a polyfunctional (neth)acrylate
conpound havi ng one or nore hydroxyl grpups and a pol yfuncti onal

(meth)acryl ate conmpound having all hydroxyl groups thereof esterified; - 6
- (2) the photosensitive resin according to the above (1) wherein a

wei ght - aver age nol ecul ar wei ght of the al cohol conmpound (b) having at | east
two hydr oxyile.grliolips thacinventimlabebsieate shigiowss, 18d bendig@he e spgrEs difsi ti ve
resin according to the above (1) or (2) wherein the polyfuncti orLaI

(et h) acr yl fartberdowposnenhefiesridivgsaprcitror Allsidhess giscypisgpniigicted by
pentacrythritol tri(nmeth)acrylate and/or, di pentaerythritol

pent a( net h)fQEFWgé]B‘“el;'eCO"(d&}gaiﬁY% fiimgng dasetlertinn qoég?%gi?aal&ﬂoﬁicﬁ‘é’op%teany one of

t he above ( m
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initiator (£ ie shfid 1r¥aﬁ§er91?%<9ﬁz.e”5i tive resin conposition according to the
above (5) conprising a polynerizable conpound (D); (7) the photosensitive

resin conpositi QM aseRIW N JedoBdihf trcalR@Y & stifin Wheatae obf tberdngl uprdityzabl e
conmpound (D) is one or plural conpounds selected fromthe group consisting

of (poly) esdheftagd®i hiariit akceslifOnddinmuddiheang n{avevhjtacpy cajety (iDh2) , epoxy
(meth)acrylates (D-3), (poly)ether (neth)acrylates (D-4), alkyl
(et h) acr yl giced dotitabbloyd@sing, metdnsepreydl gtaasplitalsisc df mdyipe wch yhadees havi ng
an aromatic ring (D-6), (meth)acrylates having an alicyclic structure
(D-7), conpewrdsigHayiragd a tlandpeienhlager off B0pim (méidknassrayt emigdeeompounds and
unsaturated polyesters; (8) a cured material of the photosensitjve resin
CONMposi t | onsuggtl‘fli@s?@ﬁ ME g a1d appdingrdata by bhie lagsolight o8y E‘% thepolycqagmale ¢ | m
conprising the cured material as described in the 42(.109) the
hor 0sens. LTPEHE B SRS S OLTr AT g ey ORL a7 HA GBS 1o
(7) which 'R p?a 1 tase ﬁltelll\égt~§e?1%lt'zftigg h?g%ecﬂ:tnsitt}p (r)pt?crz]ﬂ A cal disc;
With regard to a method for forming the cover layer, there are a method for

bonding a transparent film of 100 jum in thickness and a method for forming a layer

of 100 um in thickness on a recording layer by using the ultraviolet-curing resin.

For forming an ultraviolet-curing resin layer a 2P method and spin coater method

have been proposed. Examples of the ultraviolet-curing resin for forming on a

recording film are 2P agents such as compositions described in JP5-059139A and

JP5-132534A. In addition, protective coating agents such as compositions

described in JP3-131605A, JP3-172358A and JP2003-268263 A are proposed.

Disclosure of Invention
Problems to be solved by the invention

In order to develop a stronger hard-coat under a condition where a thickness
of a base film is limited, although various measures including use of a material which

itsclf is hard, increase in degree of crosslinkage, and setting film thickness relatively



- 7 - (11) the cured material of the photosensitive resin conposition
according to the above (8) wherein a water absorption rate of the cured
material neasured at 25C is 2.0% or less and a shrinkage rate on curing is
6% or less; (12) the cured material dccording to the above (8) or (11)
wherein a blue |aser transmssion rate at a filmthickness of 50- 150 pm of
the cured material is 70%or nore; (13) an optical disc having a |ayer of
the cured nphiekhicderfoasalr, tichgistsack hproabayes ¢g@pratipd of crocks(and)curlingrs a( 14) t he
optical disc according to the above (13) wherein the |l ayer of the cured
mat eri al i se@OnStintieised conslidiegd aai tiaktessiodéredilor ecor di ng i ght and/ or
reproducing |ight. Advantages of the Invention . The cured coating
(cured materi al Arofbjedief plearesetrisheitioa i3 BiTAVids AH AL RIEIFEIY RS WS ent
invention has low curling and little generation, of cr_jr:ks,1 a diis able to
i nprove harmsiessmppsitipie whisgheaaklgnii ?1W¢Pét1&%&ff‘ﬂlﬂﬁwea = ’&18831%13 to
various fields requiring high, hardness ot her. than_t.he I film i.e.
i nk, plasti®ieRstPrRgergsRsSant FR P ?“%%eﬂ‘&‘la{%%ﬁf ‘%%55’%§?‘iegﬁ§£?‘fge| ds of
coating such as_.furniture atin L.i ning, i l; :

el ect r oni cstheseaf ﬂg{%hﬁ%wgg%ﬁ%%%?ﬁgf?aﬁlﬁ g‘vagnﬁugﬁ%}%ﬁe\éﬁﬁghi@ﬁaéégllﬁégfe?mlogm' nat ed
plate, printed-circuit . 1. 2S] i ] MR i aad anuitaied t he
like. 182?1P’t0ﬁ'é e,aﬁeﬁg%;&él P#@g@%&r{égg%&g%&%ﬁed mla% erial thereof of
the present,inyventi s 591 1 @kieomicar dtewith el cwatpimg agent
and cured rrfé)trg%(? @Iét?ﬂlg%gl? Cfgg‘?q?\gé%-fggnggty gfe)t}?cal di scs having reg)icel | ent
transpar encgmdaaﬁ@em&lwiﬂ@{d@fan@@sor bability, as well as exhibiting high
endurance wth little warping, and hence they are extrenely useful in
optical discs for reading and/or witing by using blue laser. - 8 - Best
Mode for Carrying Qut the Invention The photosensitive resin of the
present i nvRrbhoOw sohr thepobleaisned by reacting an i socyanate conpound (A)
that is a reaction product of a diisocyanatc conpound éa) and an al cohol
conmpound (b) havTigprasent wasntorshevh et pricgsivelye WY P RSNRYT @18&38‘,’3 or an

i socyanate conpound (A.) derived fromthe dii solﬁ:%,anrat e ~C§"pOH1'i'>%si@i§%w in
whi ch ei t hepbietts ardiqusd ayhARESEIVEUBER FOPRRSIEN FEGERANIF A MPng Str uct ur e,
with a mxture (B) of polyfuncti.onal. (neth)acryl ate conpounds, as

(met h) acryl W@W&ﬁﬁ’@iﬁ‘i%ﬂ%ﬁ’f‘ﬁﬂ%}ﬁwlp *al cohol, conprising a pol yfunctional
bol yf tnct | onal. (FERHAary T arE s Rr g a1 hydr oxyi. ar oups ¢ her eof
esterified. (1) a photosensitive resin obtained by reacting:
an isocyanate compound (A) that is a reaction product of a diisocyanate
compound (a) and an alcohol compound (b) having at least two hydroxyl groups in
its molecule, or an isocyanate compound (A’) derived from the diisocyanate
compound (a), in which either of the isocyanate groups forms an isocyanurate ring
structure, with
a mixture (B) of polyfunctional (meth)acrylate compounds, as {meth)acrylate
compounds of polyhydric alcohol, comprising & polyfunctional (meth)acrylate

compound having one or more hydroxyl groups and a polyfunctional (meth)acrylate

compound having all hydroxyl groups thereof esterified;



Exanpl es of the diisocyanate conpound (a) according to the present

i nvention are the conpounds in which two isocyanatc groups are substituted
in a linear saturated hydrocarbon, a cyclic saturated hydrocarbon or an
aromati ¢ hydrocarbon. Specific exanplé§’thereof i nclude but are not l[imted
to linear saturated hydrocarbon diisocyanates such as tetranethyl ene

di i socyanat e, hexanet hyl ene diisocyanatc, 2,2,4- or '

2, 4, 4-tri mebiwkhayaeaihvd eaen sicoahey antat ehovt,(1pwbodecaneghlydemee

di i socyanate, |ysine diisocyanate, and the |ike; cyclic saturated .

hydr ocar bonyéliidacyé et shesaledhohsompapiddbphaying dtdesst/armaltyiroxyl groups in

di cycl ohexyl net hane dii socyanate, nethyl ene bis(4-cycl ohexylisocyanate),
hydr ogenat dth dolpheaid 198t-Hafe; dii socyanate, hydrogenated xyl ene

di i socyanate, hydrogenated tol uene diisocgan%te,%agrgonenﬁ di i socyanat e and
the like; dddthembawsersitiieirevic jerniding e RbAE 3) A EdMFEHE"di i socyanat c,

1, 3-xyl ene diisocyanate, pphenyl ene dii socyanate, 6-,1.S0 -1, 3- phenyl
diisocyanaﬂéﬂWTPG“H@HWFW@P@Hﬁm%?ﬁg%%VQﬁﬁY@éQﬁaOEW@“ﬂpéggagﬁggg%ﬁay be used

I ' f ) B lig@hol d
(by havi ng EASBABLICL KRRERSIe b s o e et 1 cal 'y
i ted, buto s LELSI AR GRURANANS WL NI gh! aaverads (3rwibreinel eoul ar

wei ght of 1 I ¢ exanpl es "I ncl ude pol yet'her polyols such as
pol ybutyl eng. gl vcal ; - Ghreale anpokpE9Rytene gl ycol ,
polyethyleﬁ%DgW¥g§§méﬁgb¥%g%rﬁgg%gﬁgﬁggéterﬁpolyo S sugﬁlas pol yet hyl ene

gl ycol adigﬁ&gﬂwﬁgky-l,4-butanedioI adi pate, pol ycaprol actone and the I|ike;
gl ycol s such as ethyl ene glycol, propylene glycol, butanediol, pentanediol,
hexanedi ol , ()@@ReREMsitTeYedl canpbsitie ddnkeising the plodtoenaligosisassuch as

cycl ohexane di nmet hyl ol , hydrogenated bi sphenol A, hydrogenated bi sphenol F,
al cohol s coadsaiimédig aspbnoobthelboan(l) ta (4¢ yed ook ardyarvetiopigator (C)

pent acycl opent adecane di nethylol and the |ike or al kyl ene oxides thereof;
br anched or«DMuadmumgm@ﬁwﬁaﬁnCam@yﬁap@ﬁ§m§héﬁﬁh@eﬁ@ﬂ@&gbﬁﬁ?@ﬂ“ﬁ%?ybutadiene
and the |ike; bisphenols such _as bisphenol A, bisphenol F and the |ike;

al kyl ene oxP@&H@ﬁ@ﬂﬂﬁﬁﬁmﬁﬂﬁé&@%s of bi sphenol s; polyols such as

trimet hyl ol propane, ditrinmethyl ol pr.apane, pen r ri i the

di pent aer yt hpitkopholgrgng iy rle?%é?mé’ﬂﬂggp I?f/‘ioé(ﬁgg 5)(%?18 égg\'cf O[I% ? }R‘ﬂ(l)1 5 pr Puct's of
these polyols; palyester pol s Qbt ai_ne i fe. yols with
pol ybasi ¢ agéﬁgmg e%%“%ﬁ?ﬂ%@sggﬁlf%gﬂg%ﬁgﬁlggr 6%§?§BSE%€3%§¥9&£ The

react] on of L8l LPACKANBLEEATRONIAL(E) Mikdahbnahgehakicoampaund (b)

having at | &46t° oxyl" gr inits molecule for obtaining the

i socyanat e -Ho hBN20f1 kR Do biksEMmsdth javelat@si n of
t he presentgﬁ%@@ﬂ?%ggﬁ%guﬁggfﬁi%ggbggéf%éangﬁin guch anyegﬁ?valent

rel ation that alﬁg}%h@?ﬁ&ﬂj&@ﬁﬁatw@lﬁ), (eki)nsylafet Bavibgen neacticomg (Wen t he
amount of feeding of the al cohol conpound (b) is reduced and the feeding
ratio i s i nghedieeylatas sadst andeydie setrt (D) ¢ranmiuohletvizoapele@idsar di y
remains in the generated i socyanate conpound (A), and as a result,

gener ati on gfoupr Gods)acfylamide phroposelsind bostyrasi ROYEHPESI ti on tends to
increase. Further, when the ratio of feeding is reduced, . | ecul ar wei ght
i ncreases, @i ctnredmdistinlofithe pPleipreasitine rely FRPISIHOpEP ﬁ?scb‘%egoﬂjeany one

phot osensitive resin conposition. - 10 - Specifically, the OH group
in the alcoﬁéﬂW@@ﬁﬂbGﬁ§HEB) may be set to 0.1 - 0.9 nol, preferably 0.20 -
0.85 nmol to 1.0 _nol of the NCO group.i;n_the dikso onpound (a).

Al t hough thég}%QEQFQWPQ%ﬁﬁ%@‘BE%FB&E@@Eﬁﬂfﬁ%%Fég?g%?ggﬁﬁgithe reaction may
be perfornmed, in, a sqlvent. in. or 0 1 id d whenr (¥ ©qopi ty of
t he product ?} @r{h? B]‘?}O.%@B%‘@V? feémecg)gﬁr%)ltsglsohgp Eé}ﬁgg\ggﬁlﬁﬁgé (l)af?tge ket orge)s gu}(s:h as
acetone, melfxly ELYblRIORGndRIAY korizhoBMLaldiket one, - cycl ohexanone and the
|'i ke; aromatiC hyérocar ons su as benzene, toluene, xylene,
tetranet hyl benzene and the |ike; glycol diethers such as ethylene glycol

di ret hyl ether, ethylene glycol diethyl ether, dipropylene glycol dinethyl
et her, dipropylene glycol diethyl ether, triethylene glycol dinethyl ether,
triethylene glycol diethyl ether and the |ike; esters such as ethyl
acetate, butyl acetate, nethyl cellosolve acetate, ethyl cell osolve
acetate, butyl cellosolve acetate, carbitol acetate, propylene glyco
nononet hyl ether acetate, propylene glycol nonoethyl ether acetate,

di propyl ene gl ycol nononet hyl ether acetate, dialkyl glutarate (e.g.
dinmethyl glutarate, and the |ike), dialkyl succinate (e.g. dinethyl
succinate) and the like; dialkyl adipate (e.g. dinethyl adipate); cyclic
esters such as y-butyl |actone; and petrol eum sol vents such as petrol eum
et her, petrol eum napht ha, hydrogenated petrol eum napht ha, sol vent napht ha



The end point of the reaction may be confirned as a decrease in an anount
of the isocyanate, for exanple, by IR (infrared absorption spectrum or by
back titration with an acid after a reagtion of remaining isocyanate with
an excess base. Cat al ysts may be added for shortening the reaction
time, and either of a basic catalyst or an acidic catalyst nmay be used.
Exanpl es of the basic catalyst are am nes such as pyridine, pyrrole,

tri et hyl ani (ié) thdicetsdyhaierial of thai hotopbsiti vea esinmpneutinraergotdies toitke; and
phosphi nes such as tributyl phosphi ne, triphenyl phosphine and the like.
Exanpl es of abowe (Bovhren e atasgryabsoraiien 1aésp itha eyrgd awfaia) greasusety 2asCédpper
napht henate, cobalt naphthenate, zinc.nap?%he.ate, tri but oxyal um num
titani um t et-P% a5 GO R Prankage F4te AR GHRREE Cabtit 6% de, al umi num chloride, tin
2- et hyl hexa , octyltin.trilaurate, dibutyltin,dilaur , yltin

di acet at e, Q?ﬁﬁFﬁaﬁﬂF%%@“%ﬁgﬁ“?W8%%§Féﬁ9§%&gsfQ@&@ﬁ?’Phgkgﬁéﬁﬁf of addition
is generally 0.1 - | part i £t h to. S~y i ght of
t he isocyaH%Fgﬁggﬁgﬁaﬁﬁt6&%¥€@%E%Q%8ﬁ%?a%%ﬁ&ﬂ%&hmj I%pgggﬁégﬁgpéﬂﬁgnpound
(A") used fgr production of the photosensitive resin of the present
invention is a conpound having an i soeyanurate ring structure, which is a
trimer forngd Q%}B’t?daﬂ&s@ﬂﬁ/i%{ a tdher bSReYaRALRI G0 RS diflg tdihe aBOWY(B),

di i socyanate conmpound (a). Specifically, the trinmer of tolylene

dii socyanat@,) bepaneihbyl ene dii socyanate, and isophorone diisocyanate can
be nenti oned. The m xture (B) of a polyfunctional (neth)acrylate
conmpound haili4htheapé cal distaceortingrtoxyd abgrve (133 wdeckiathedhyer ohthei corel
(rneth)acryl ate conpound having all hydroxyl groups thereof esterified, as
(et h) acr yl mperiglonpoustasted fonplad ithident sedead fetnafing lisbbardgr rpproduc®s on of t he
phot osensitive resin of the present invention is not specifically limted.
Speci fic exBehil es thereof are a mixture of pentaerythritol (meth)acrylate
with pentaerythritol tetra(ineth)acrylate; a m xture of one or nore

pol yfunctional (neth)acrylates selected fromthe group consisting of

di pentaerythritol pepta(neth)acrylate, dipentacrythritol
tetra(neth)ééY@ﬁﬁ?g?P%$ggﬁFgéPythritoI tri (meth)acryl ate and

di pentaerythrit i(] - . i i rhd; o :
hexa(neth)acrylgbgghggp(%&ﬁgg%%gtﬁ%?w%ﬁpE§$ﬁ@?%$&%¥%%§%%Hg??ﬁ%?%&%%ﬂyIate
wi th trimet fyl.olsAropaRsn hhd OIRLMIRE b REIS geldiddiest PAdks ity aBik 14 hese

m xtures nmay be used I n conbination. - 12 Exanpl es of the m xture

(B) includeppieiehahhas af iexhitbdeoa@idt ai THeRgaPantmeieydphlied ©l various fields
tri(nmeth)acrylate and/or dipentaerythritol penta(netlfiacrylate, and

speci fi cal | yeqairiigtligh leardiespomcadny thrliddbodt filact.y lalt, land cpmmizagapgt hri t ol
tetraacrylate is preferable. Aratio of the polyfunctional (neth)acrylate
conmpound  hapiimggometad coatimgev dricais dixldsgf cogsmgisnch refumire eeatipB) likisgount s f or
about 20 - 95% by weight in total of the m xture (B) contajining the

pol yf unct i owdlicsiypethyval ey Plgeieonenpednsichay insylabng Vwéﬁhosewlag%gﬁf«sts t her eof

Compounds. olemieAShpic BAPESER! bEBTHFH S 1 SNYRINCER BRLRS S Fracr vl at e

(et h) acry1 at o cORpELHEE Ka Pt Ry SET "aroULeREREPEBE e i (1 ea

Frvent i on. 5P TER Heohide St dr B TRl e PRl R TSy

ggcgggg d”?%%h?%oﬁ?ﬁﬁi&g}ggéﬁnﬁ bptidal RRLY IRVihZ 8RR e AFRGMAch L Bhd &Y Qlaibpel ow may
absorbability, as well as exhibiting high endurance with little warping, and hence

they are extremely useful in optical discs for reading and/or writing by using blue

laser.



The photosensitive resin of the present invention can be obtained by a
reaction of the above isocyanate conpound (A) or isocyanate conpound (A')
with the mxture (B) of polyfunctional (meth)acrylate conpounds, and the
reaction is perforned by feeding in such” an equivalent relation that no

i socyanate group remains after the reaction. Specifically, the mxture (B)
of pol yfunctional (neth)acrylate conpounds is fed preferably so that the OH
group ther g9fst Modd £& Cardifk 00l thendvetipi eferably 1.0 - 2.0 nol to 1.0 nol of
the NCO group in the isocyanate conpound. Al t hough the reaction can be
per formed wi t houteghswokashive résin ofithe eesperifontied cimbaodaingd Ay 16CHE ar to
the sol vent which may be used in the reaction with the above nentioned

di i socyanata iseiypmuadothpdundr(dh) thee issd adtisin rEedHsb 0hadiryYAal B ™ east t wo
hydr oxyl groups in its nolecule, or may be perfornmed by addin - 13 - the
pol yret | zablpambimpgerie! CORpHEKdb eI et PEHBATOE St REE® REYFCHE

performed in the polynerizabl e coppound (D). ... The reacti enper at ure

general |y rerigesodypiste sonpgindsoa ‘{Eg‘ﬁ’ﬂd fdiloé"f%? Qﬂfvy?lh%%cé%n@@nfi 3%18})0

The end point, of the reaction may be.confir ; Wanthe anmount

of isocyana‘t"E{ChFB{‘?ré’f&?ﬁj‘ls%c,yam}e ]Y-?ug? fofgn SB‘Q&%’%? Elnﬁl?%ttg flgolg%\{/{nﬁgal%éﬁﬂééi d after a

react i on of el B} ng, | SREYRIA] AR EYRASSRESE rctyaFiate shor  eni ng

the reacti o ound s ar ‘to the catal yst, which may be used in
the reactiop, W APRKEre ARl BedpdiihgopuaRal-aonammamdiial and the
al cohol con%%%oélgg%)?@%a |nglcat Feést {)\/\éléygr%xyl groups in its nolecul e,

may be add egoml?&@d th?@ing PR BE mbREK Rl Srdupe as@apolafunetions (meth)acrilatet he
above m xture (B) of polyfunctional (rmeth)acrylate conmpounds, it is

convent i onakyhsuRemiiap slihyaddybgioapytirercof etérdiedi nhi bi t or such as

p- met hoxyphenol . However, the polynerization-inhibitor such as

hydr oqui none, p-Feikeyahendiisoc@andte aimmeuhg (2) Boeorpuieye Breansient

3- hydr oxyt hi ophenol , p-benzoqui none, 2,5-di hydroxy- pbenz% ui rme,

phenot hi azi ieveativeh 4rh éhel dokorrags eV iieliewP WOPHARYCEHRIDE SHCTPHHICAARA t he
pol yneri zation-inhibitor is added, the anmount thereof is 0.01 - 1% by
wei ght wi t hlines paftrateddydrreapiogs EP%CI}(CWWB?WCB&'(&}‘P%IEW G 2 UHEYh) acryl at e

conmpounds. Further, the anount of the photosensitive,resiyn i.n.the

phot osensi t hy&OFERH N @icﬁ?’ﬁﬁfeéfhetr ! fﬁ‘éiegtﬁ’? a‘lenr%})g}ll%l}qgeﬁq? !slﬂgaténer ally

about 5 - 90%b i,ght, preferably 1 % Wop" 20 -the solid

content of ﬁﬁgraéqﬁﬁggagﬁgogid\ygocrygg?t ¥ %ug%iggﬁétaﬁ%ﬁﬂ?%g?& ° S&?L}(%’O% by wei ght.

The photosensitive.resi. )Sh bion. of 4 tnckHW @R R: contain a
R el I S U S e e

phot opol yne es of" the photopol yneri zation

initiator (C(‘)lQi.(?od@%nétf%ﬂiaﬁ&ﬂiso@%ﬁip%infeidﬁ@édy&(mat_@,&aﬂa@Eld’lﬁké"g wgdlicas benzoi n,
benzoi n nmet hyl™ et'her, benzolin ethyl ether, benzoin propyl ether, benzoin

i sobutyl et g ancthdisealtidseliisasahaphanane sophobnadiiacgiophenone,

2, 2-di et hoxy- 2- phenyl acet ophenone, 1, 1-
dicyclohexylmethane diisocyanate, methylene bis(4-cyclohexylisocyanatc),
hydrogenated diphenylmethane diisocyanate, hydrogenated xylene diisocyanate,
hydrogenated toluene diisocyanate, norbornene diisocyanate and the like; and
aromatic diisocyanates such as 2,4-tolylene diisocyanate, 1,3-xylene diisocyanate, p-
phenylene diisocyanate, 6-isopropyl-1 ,3-phenyl diisocyanate, 1,5-naphthalenc
diisocyanate and the like. These may be used alone or as a mixture of two or more
compounds.

The alcohol compound (b) having at Jeast two hydroxyl groups in its molecule

is not specifically limited, but is preferably compounds with weight-average



- 14 - dichl oroacet ophenone, 2-hydroxy-2-net hyl - phenyl ProPane- 1- one,

di et hoxyacet ophenone, 1-hydroxy cycl ohexyl phenyl ketone, 2-nethyl-144-

(et hyl t hi o) pheny1] - 2- nor phori nopropan-] -one and the |ike; anthraqui nones

such as 2-ethyl ant hr aqui none, 2-tert-butyl ant hraqui none,

2- chl or oant hr aqui none, 2- anyl ant hraqui none and the |ike; thioxanthones

such as 2, 4-di et hylthi oxant honc, 2- isopropyhhi oxanthone,

2- chl or ot hipxiaailhonegand 10be 160ke; Speetfl exampieh irmdudrgml stiee pohyelsduplet hyl

ketal , benzyl dinmethyl ketal and the |ike; benzophenones such as

benzophenone, poli/bbahaeylyed!,pobtittydnkthylewsyglyenld falauopyiene glycol,

bi snet hyl am nobenzophenone and the |ike; phosphi ne oxi gglg such as 2,4, 6-

trimet hyl bertyshdenstaysl prdthstikeep@xesta pobyolsspcl agpglyst H?/g]ﬁﬁ?llzoyo-

phenyl phosphi ne oxjde and the |jke can be ntioned. .The addition ratio

t hereof is a&nés: Qpb’yl=6‘.%‘@“-6‘1‘3b@}%iwe’vpé’yﬁﬁ?foﬁpé?é‘Pgﬂ}e))ﬁif’ %gp&ﬁg%%baf wei ght ,

when the soljd content of .the .phqgtosensitive. resi St L set as

100% by vvei%j“?ﬁ?ne fﬁycoh‘lﬂ{%gel %19%03 ‘ﬂ’g@ﬁ%éql’d;’r?leﬁag?(ﬁgghg)?arrlrngglt% hbggg?lkﬁm or nore

t hereof, further e I - ' | 1,00, M.t r ks ronot er,
egly%og PP‘iE gqreéﬁ(cn?ﬁ/c B &%ﬁl@olé 5[{0?191@8 Qi dxaRe %ﬁctﬂ*xﬁttﬂ ﬁf(grbﬁ,é?ﬁteﬁ

for exanpl am nes such as triethanolam ne, riet hyl di et hanol am ne

and the |ikg; i i s j-yati i iRy ikeidy, di met hyl am no
benzoat e, |@(Sjpe{%§§li ‘%e‘ﬁ@%%fﬁ%?‘é ﬁ%dgyg’eﬁg%%%i&g%éﬁtﬁ%gﬁl i ke. When such
reaction pr@i@gagaech& asRehyldingegddilobatadwdinteligi@ ahd e 1A% by wei ght or
| ess to the photopolynerizZzation initiator (C). The phot osensitive
resin conpogiyleoaficstthérepr; 6a@0ked dMiiehi long oieyn hiliyidies swdrsai n t he

pol yneri zabl e conpound (D). Exanples of the polynerizable conpound (D) are
conpounds hiaxdragnated pelybjadient oyd dreyikgy weghenelo spduasddsphandlnly tispher@i m de
group, (neth)acrylam de conpounds, unsaturated polyesters, and the |ike.
Exanpl es of F ehdthedipoalkdemaviidgaddidorepioyugs of tisphsrdisgradips sudy dide

(oL oere wuah e sy Bombrwes mrsery ot DL Bl e T e PO
(meth)acryl ates or

- 15 - al kyl t lates (D th)acryl at
havi no-an’ ot € oy By pRarnae ) et Rl e ae b o

structure (0D-7), and the |ike. Exanpl Q avi nNey.a,4al ei m de
ar oup. | nl ORI BT (ECT bAe e TR 1 gy A0S BEHAC aBBK o
N-n-butyl mal ei mde. . N-n yl mal ei m de, 2-mal ei m doet hyl - et hyl ear bonat e,
2-mal ei m do%? H@ﬁlg?lgbcﬁoégcgg'onap e, N-ethyl-(2-nalei mdoethyl)carbanate and
the |ike: alicyohiceimaalitRed inDalariRIBhithdRs(agwa BeakbiychoRexd wpl ei m de
and the like; aliphatic bismaleinmdes such as N, Nhexanet hyl ene
bi smal ei M dgayiROAVNBIPRY BRRo Y1 YE@lps Bi & SrofeURi 57 dapihopythy isetyrente
bi s(2- mal ei m doet hyl ) carbonate and the like; alicyclic bisnmaleimdes such
as 1, 4- di matehpiugé (8Yy abcdex prdncticogfhi pingodshstivetdsiang the siehett hy |
mal ei m de) and the |ike; (poly)ester (poly)naleinm de conmpounds obtained by
esterifi cat inventofn iv aeiforsd(ipofeydiog s wich hn cavivairyiraladpailisé agBPEYEECves, such
as a nal ei m de conpound obtained by esterification of nﬁl ei m deacetic acid
and pol yt et pawptrénydiensfielthersaction. nal bemihg emesnipdriinhebihaalsoBy/
esterification of naleimdecaproic acid with tetraet h‘%lbl Eﬁne‘ X1 dg gaddition
product of peRPAEAybhisiredIced apdthedeedingagtio 1s increagedag HFosEANGe Cypgd trom
(met h) acryl am de conpound i ncl ude nonofunctional. (net 1 des such as
acryl oyl mor g}?&‘l?‘ioﬁél, CWR%‘B&#@@Y re(’??é?srf}léfi? %ﬁngﬁt#elséw f]{%g&ﬁéé@m &5 _
pol yfunctiona as(anx%&m,%%ﬁé{-'a A SE5. 84D tl%sph%?(}sglﬂit?vréeregh%Q%E)mi@l?fe)’lhsaf@ de
increase. Further, when the ratio of feeding is reduced, a molecular weight
increases, which tends to influence the curing property of the photosensitive resin

composition.



and the |iKke. Exanpl es of the unsaturated pol yester are funarate
esters such as dinethyl fumarate, diethyl fumarate and the |ike; and
esterification reaction products of a_ 8l_yval ent unsaturated carboxylic
acid such as maleic acid, fumaric acid, and the like, with a polyhydric

al cohol . The (poly)ester (neth)acrylate (D-1) as the conpound having
a (nmeth)acryloyloxy group is a generic designation of (meth)acrylate having
one or nore est &pebbealy, the I gravpiin thaltehol Bxappinddby imay besetitgfilude
nonofunctional - 16 - ( olyéester (meth)acryl ates such as caprol act one
modi fi ed 2-hehobxyeerply (At Brasgiitat & melaithy NeRgraepighe disRAVaee oxi de
and/ or propyl ene oxide nodified phthalic acid, (neth)acrylate of ethylene
oxi de modi fOBIPOEMEE i ¢ aci d, caprol act one nodified tetrahydrofurfuryl

th | at the like: di (neth Lic.aci d_est :
heapent vl 4l yeol ANaPEkyiearat st B e Bk e S FTal o braisen ar o
t tylglveol di¢meth)acrylate: dri

modi 11 60 phEHEraPE e et b e B I RS i RTINSt of

triol obtai i : I . i Qigheconpound
é}ggu%i’}/s Q%gefgjf?gﬁt&ﬁm% &1 FR! Bfehf ar@ kEBEEd Gich 86 LRSS

such as c-caprol act yro tone, 6-valerolactone and the like to

one mol e Of bl IBENKcRhe FhORNS ALy Ke¥@R! SlclohdRdtRne afld the 1ikie] arofiatic
tetra(neth)acryl ate of tetraol obtained by addi ng one or nore noles of a

cyclic | actigrigo@espount & behzdas, heagngldaef onanetiiylbutaene kat theritke; 8-
val erol actone and the like to one nole of pentaerythritol or

di t ri met hyl gyqr dipsines suvhne gilwihh gheoydiatethyd ethpo leshiiveteg) yeof gietityk etber,

pol yhydric al cohol such as triol, tetraol, pentaol or hexaol obtained by
addi ng one diproppieee gykelsliokthyl ethel, diprordensrayd fsduhathey drethglene

c-eaprol actone, nbutyrol actone, 6-val erol act he |ike to one nole of

d
di pent aer yt #lyeal dimethiestlhey deielivians ehrcopdiefabe gre%@lr%%f ke, GRICERUFR A% react i on
duct of djal t h | t hyl | |, |
e
- -1, 5- i ' | i ) i i

such ag nal 'H(P,’S & %gegag%ﬁglibﬁ}gf(%cgfage,, p§?})é@? 'igtéyh%%:!“&%%&%%f é(}héa}c‘%cét??eght hal i ¢

"4 “Psonht hal d "nal i y ! d
Grer acr o OBt LS mHOLBY ShEPRLLT. WfprBche dhuch RIMORERY BB © or " and
the 1ike, Ogce?d@é]ﬁgp]ﬁ)ggl%ﬂg{eﬁ)@%i difieh P oludHRchiomaliképelakyesi@ate (c.p.

(met h)acryl ate Suc crylat'e of cyclic |lactone nodified pol yester
di ol for medyinictiyl thQifdtey ndafegiRbehneadipab yhasiiteas! slipsegohyitrdstes t her eof
and c-caprol act one, nbutyrol actone or 6-val er+ol act one. The ur et hane

(et h) acr yl aick af Rbadyl agtdnbeariormmolonch ftdvénngsuah aspetiylac yihoy Ipsieylegmoup is a
generic designation of (netb)acrylate having one or - -
naphtha, hydrogenated petroleum naphtha, solvent naphtha and the like. Further, a
mixture of these solvents may be used.
The reaction temperature generally ranges from 30 to 150°C, and preferably
ranges 50 to 100°C.
The end point of the reaction may be confirmed as a decrease in an amount of
the isocyanate, for example, by IR (infrared absorption spectrum) or by back titration
with an acid after a reaction of remaining isocyanate with an excess base.

Catalysts may be added for shortening the reaction time, and either of a basic

catalyst or an acidic catalyst may be used.



nore urethane bond in its main chain, and is a (neth)acryl ate conpound

obt ai ned by reaction of a hydroxy conpound (D 2-A) having at |east one
(meth)acryl oyl oxy group with an i socyarllgt e conpound (D 2-B). Exanpl es
of the hydroxy conmpound (D-2-A) having af |east one (neth)acryl oyl oxy group
i ncl ude 2-hydroxyethyl (meth)acrylate, 2-hydroxypropyl (neth)acrylate,

2- hydroxybutyl (neth)acrylate, 4-hydroxyethyl (neth)acrylate,

cycl ohexanedi netdranglcs adhe(basit k)absydratsing shigedshptriding, pyydel

mono( et h) acryl ate, pol ypropyl ene glycol nono(neth)acrylate, .

pent aer yt hriiittllating, ditlhy)asmy) dibetylapiihs dmoxgni@n ghé Hiodikss apdphosphines
(nmeth)acrylate, and a ring-opening reaction products of such (neth)acrylate
conmpounds rravh agtriduhyrhosxyne, g phgsyimhesphine adiholikt one. Exanpl es of the

i socyanate conpound (D-2-B) include aromatic diisoc ana@es such as

p- phenyl ene di | Seepalcare hepcsheraldserghr¥s epLiraty S Sy FeREPSl i socyanat e,
m xyl ene dii socyanate, .2, 4-tol yl ene dii,socyanate, 2,06-t I

di i gocyanatléi,i’hg}?éﬁat@diohﬂéﬂiﬂhﬁﬁ% n@‘lﬁfl?@&?éﬁaﬁlg}j toﬁgﬁlﬁfrﬁg}&e{ﬁg%ﬂ% ocyanat e
and the like; .aliphatic or_alicychi r - i1.SQCYAana -

i sophor one tﬁfr?lﬂ?lé@%oﬁ%#ee ,Z“”%Oé%%%{{r’fg%(tha&’ 'i‘fé)ﬁ‘z&ed%d??gf:‘@ég‘g? g?&){ﬁ@&tﬁ%l@%ﬁt@s

& 4 - di cycl ohX LiRLhANGdLGOEYARAL Go A nAGARR! A sy liRbe Wiksagyanat e,
nor borene di'i Ve e di i

ocyanate; socyanate and the like; one or nore

bur et t e- modifi1ed i QBB RE ahSAANRAALIBARQABAILY 0l Vi pACYAReigt Sithh as
trimerized 1socyanurate of these diisocyanate conpounds; polyisocyanate

conpounds  oRgaicnRd doYpakts 6 hamil af tersdeaeid crmafundi(A$ acyegatmtabmpounds

wi th the above pol yol conpounds. A reaction of the hydroxy conpound
(D-2-A) having atheligastnaneriprind)(ACY ysed fdrgxgdugtion pf thietphotorensitsgegaat e
conmpound (D-2-B) may be perforned in the same manner as in the reaction of
the above isfibyarate ivenpauist (A)poond heGoy aih BOeY BEIRYOTIRE STRTCVRIRD t he

m xture (B) of polyfunctional (neth)acrylate conpou

ds. -..18 - Th
epoxy (et h) mertyingt ©rEEd By usHSOhe OF BRP SN FHaBOHS 1] tg? %@Vﬁ)d&é?‘i)’laﬁi}? oxy g_reoup
% compound comaPATRg SRES BraloME (BFGk)T BRYYS TRER TS ame I B ac . O

Exanpl es of .t he conpound cont ai ni ng one or,nore.epoxy group include phenyl
di gl yci dyl SfRey@ayd 1&%15}%}%‘?% &P%@h’éteo?f‘%ft’%}%?ﬁg%?her, cat et hol

di gl yci dyl ether.,, resorci dj i IeavieSaenol  epoxy
conpounds such agheﬂPg( Lﬁgﬁ%ﬂg% fé(%g{;@c@éeﬂsa% ﬁ‘f‘é}g{%ﬂﬂ%ﬁ%ﬁﬁﬁ&gﬁg@ rg esin,

oi sphenol S L83 1@facthyacrylat d having all
2. 2-bi s(4- hg@?%ﬁﬁ@ﬁ g%u_pggt%i(i( pERIRRUDAL] @neth)acrylate compoun g

1, 3,3, 3- hexaf | uoropropane, and the |ike;
hydr ogenat eﬁy&}b%n henpks tﬁ&@@%s@ﬂﬁﬁ@,%gmemy1a@ dygoogénstpetyyiisphenol A
epoxy resin,” hydrogenat ed bi sphenol epoxy resin, hydrogenated bisphenol S
epoxy resi NglcRAXY¥kce Bmpundsiontf thedrhogsaaitaa resin of the present invention 18 not
2, 2-bi s(4-hydroxyphenyl)-1,1,1, 3,3, 3- hexafl uoropropane and the |ike;
hal ogenat edsjicEph#ntiniepoxypaiipeouwntdesshehofae bnykiunaetrPniicsphiéitbl A epoxy
resin, brom nated bi sphenol F epoxy resin; alicyclic diglycidyl ether
conmpounds s (uotthpsrydsic M@Whﬂ)@&t@él‘}dﬁl‘#@%lﬁa'h@lleﬂ@ﬂia@lﬂﬁé@; dYPIXEHRERF ORGAPBONTd and t he
|'i ke; aliphatic diglycidyl ether conpounds such as 1, 6-hexanedi ol
di gl yci dyl E@lhém,othi}ai(iﬁﬁ RasEYpiss S@J?C@Wg@aﬁe goHB F?nﬁﬂ?t@tgﬁ@lx ene gl ycol

di gl ycidyl eth d the like; polysulfide diglycidyl ethe d h
s pul ysul £ irenapghypyropoRbanie v e i S e aFLe e 00y T osi n.

| | resi i s(hyd _ gesin,

i oyel opent SarErEPHERETUBpBYPABARS TRERER TEL B ARE Dol A
| = O i °n

net er oycl 1 £ RepaR M LB RN R Rl A R B B e e vl at e

(D-3) can bﬂi(ﬁ@ﬁ?%fﬁs&yiﬂ?Hﬁh@cﬁylbﬂﬁ-ob&?e CORBaYRE RNt Bhfhahenyor nor e

epoxy group a acrylic acid to conventional reaction
these mixtures may be used in combination.



condi tion. The (poly)ether (neth)acrylate (D-4) as the conpound
havi ng a (nmeth)acryloyloxy group is a generic designation of (nmeth)acrylate
having one or nore ether bond inits nﬁhn chai n. Exanpl es thereof include:
nonof unctional - 19 - (poly)ether (nmeth)acrylates such as but oxyet hyl
(meth)acryl ate, butoxytriethylene glycol (nmeth)acrylate, epichlorohydrin
modi fied butyl (meth)acrylate, dicyclopentenyloxyethyl (neth)acrylate,

2- et hoxyet hyl ( mbmpRE oY Irtreixnet byl incladbptefdralfletik aee yémaisingphenoxyet hyl
(met h)acryl ate, nonyl phenoxy pol yet hyl ene glycol (neth)acrylate and the
like; al kyl@necghyol tridn¢iptcnlacrytiat épestactythaolmshipenpfiashdatgl 3p¢ol

di (et h)acryl ate, pol ypropyl ene glypol_di(neth)acrylate, pol buH%Iene

gl ycol di (nepttifieawd midyrepdipyntectytmsel iyrepeteqnd pentagny ey €& and the
| i ke; polyfunctional (neth)acrylates derived f on1$neth@qcrihiceacid and
pol yval ent myGrabky cobrmsouidie ilrhingsong! GopBlaghgdt® 6ImBIHE ERE ek de and

propyl ene oxi de, a copol yner. of. propylene glycao tel ] an,

hydr ocar bonpsi eIy SreHpsdy Q}FﬁPB‘?‘J‘B@Iﬁ/‘i‘%SB‘ﬁ%f{Oé aé?‘%c% %h’yﬁ?%%%’?%ﬂéd

pol yi soprene gl ycol ,. pol ybut adi. ene .al r ut adi ene

gl ycol , andmﬁﬁ8¥&?wgfgﬁﬁ ‘Pﬁ%%BP%F%ﬁéﬁgﬁm%¥g§n¥ﬁﬂaﬁﬁg%kgﬁgﬂg&xﬁnre nol e of
cyclic ether such, as, efhyl 1% ] yl ene oxi de, and butylene oxide is
added to on& i 1%¥m%%@%%ﬁggfﬂé%§§gfgﬁa'kyIene oxi de nodified

di (et hyacryl at eyqf, 'afcpt& RO BHEMB) A% (Meﬁﬁﬁkﬁ‘?@f@ Amppiuaghenallyliydribi sphenol
S; al kyl ene oxi de no Ied di (neth)acryl ate of hydrogenat ed bi sphenols such
as hydr ogengt.ah RiosRhengla Py freingraaiiedelsptanadunt hatydmoogensiosd

bi sphenol S; nono-, 'di- "or tri(nmeth)acrylate of triol obtained by adding
one or nor epy@beyl @foupyahd & pelyiierctiomigmatiacsyiete caspethd hases dkhoxdr opyl ene
oxi de and butyl ene oxide to one nole of trinethylol propane or gjy%erol;
nono-, di- groupd iheref btatliod, atechds usadifor piodustinng tesnghaspserBiee 1! of
cyclic ether conmpound such as ethyl ene oxide, proggle e,oxige and butyl ene
oxi de is adthedresontdneeniohea hctiarttads) Ohineg bYSMeaDIFY REShI b1 pr opane;

pol yfuncti onal éfol ) et her net%%acrylates such as tri- to hexafunctional
(et h) acryl aelgh fﬂﬁ%%%@l“ﬁﬁ Me¢h one or nore nole of cyclic ether compound
such as et hyl ene_oxi de, propyl ene oxi de but v| | deq _ d to one
nol e of di pent ae‘?‘i}’EIWFniatRﬂl?Ymggzag% compound %ﬁ)gheé?%%lg\?ﬁne&%cg%dﬁ v gt%gglgr

al kyl ene (ng%ﬂé%ﬁrylate (D-5) as a compound having a (neth)acryl oyl oxy
group is a ¢ designation of a straight chain al kyl (nmeth)acryl ate

shich ey be SuBGy el it ik RGGE Y RILATSH O texatoX biotoup, or 2

branched chain acrylate ich may be substituted with a hal ogen
at om and/ or , hydr 0¥k G5 QKR soGARAIP LESpSIRI(@Ybr isBe}aude dormotind (A T) ovidi

(et h)acryl ates such as octyl (nmeth)acrylate, isooctyl (neth)acrylate,
decyl (et hyachxkates) Mhct{dral akuylyatecommpeinthendithkereaction 1

di (met h)acryl ates of hydrocarbon diol such as ethylene glycol ,

di (et h) acr pkaéenediyoydiag e gichaoleqaiviieethlation fHlabhe isogyanam ArawetINS

di (meth)acryl ate, 1,6-hexanediol di(meth)acrylate neopentylgly%ol

di (et h) acr yftattee r@ctimt. hySpetif@aly tthamditalc (B) Ohpe!muaerigrafacthycyiaifonanedi ol
di (neth)acrylate, 1,10-decanedi ol difneth)acrﬁlggg.apg tQﬁ Ilkq{"nnno- or
pol y(r net h) aempbatdsds B prefesaipaid thatdhe Obgroupdisrend it 06130 1L EF  and
hexaol , such as nono(neth)acryl ate I acrylate, or i acryl ate
of £ 11 et hylepRBpanG- ERaRarnard B oot g b e TS sor bt FRLRRS Y on
for polyfunctional grqup such as di-, tri-, t - .

mono( et h) acryl at"‘éthg’ffﬁb@P §?%?B?lﬁfﬂg¢‘§/li’eéf°ém8‘? Wé‘i%%tgar so(11\j?é';ngr%rbl)nl’onfCl Y 8?

pol y( et h) acryl at e, .of ntaerythrige = L ik rtcateitof

di tri met hyl éﬁeéJP%%%?nl&a Sﬁﬁv nﬁ%ﬁ%{)@ P{(S)rthg(ls)?iﬁmn&ﬁﬁglg% r g?gzﬁéﬁg]&l%‘?ﬁent aerythritol;
and (neth)a A 3 Ningy: HE theSiedhoBSordpdind (X Y| et hyl
(neth)acrylgﬁ%?ﬁ%ﬁﬁyﬁgg§§%$g%g¥ﬁ?ﬁﬁgﬁggﬁéiFg?e, 4-hydroxyb%tylm "

(met h) acr yl gf,e;,8ndichi8whitk@roxyl groufd@ ifsRbiBhEE o nddyebemwfomgedhy addnmt i
ring (D-6) as a conpound having a (neth)acryl oyl oxy group is a generic
designation of (nmeth)acrylate having an aromatic ring in its main chain or
si de chain. Exanples thereof include nonofunctional (meth)acrylates such as
phenyl (neth)acrylate, benzyl (neth)acrylate and the |ike; and

di (net h)acryl ates such as bi sphenol A di (neth)acrylate, bisphenol F

di (meth)acrylate and the I|ike. The (meth)acrylate having alicyclic

structure (D7) as a conpound having a (meth)acryl oyl oxy group is a generic
desi gnation of (nmeth)acrylate having an -21 -



alicyclic structure which may contain an oxygen atomor a nitrogen atom as
a constituent unit, inits main chain or side chain. Exanples thereof

i ncl ude nonofunctional (nmeth)acryl ate ving an alicyclic structure such as
cycl ohexyl (neth)acrylate, cyclopentyl (neth)acrylate, isobornyl
(meth)acrylate, dicyclopentenyl (neth)acrylate and the |ike;

di (net h)acryl ate of hydrogenated bi sphenols such as hydrogenat ed bi sphenol
A, hydr ogenat pdlyhiesipiien obmpowmd DY) herehiibklow mentydngdcer fortbér nigmlt) acryl at es
having an alicyclic structure such as tricycl odecane di nethyl ol

di ( met h) acryar@rsedindhe pelyniekigablacpmpedidd)met h) acryl at e havi ng an oxygen

atom etc. in the structure such as tetrafurfuryl ( acryl ate and the
i ke. Exar?é!eééacﬁfmtt%’@i’%@llwmfﬁbFaélg%w&og%bp “érli“%ﬁfﬁblye
contained in the phobﬁ%fgnsi tive resin conposition of the present invention
are, in additpgsmdie ! ‘above described conpounds, poly(ineth)acryl polyner
(meth)acryl ate ch _as reagtion product , 1C LY r.cand
glycidyl (neth)a ]reflngtpgl,n? &hrc erg%c'?l%}fl grbg §§?‘gﬁ%‘?§§g§ (f‘/c%{%%/ 1?%‘5?‘#?@@% ate
pol ymer and, SVANNoRT-Tci Mo ¥ t TRV : [ - 2P R IfouUp such
Do Ui met hy| SRUABRE T PR AR MIPLAEGA! FiRaNLad A% ShOR

(et h) acryl ahgi 34 Ro@minhiclafl ARRIRS hkkOXyet hyl i socyanurate and the |ike;
(meth)acryl ate havi ng pol ysi |l oxane skel et on; pol ybut adi ene (neth)acryl ate;
nel am ne (net h) ag yh@tepingand réddgon tike, a fompdiad sindilaosimuwathl ysawing

copol yneri zabl e property with the photosensitive resin conposition obtained
by reacti ngmhupbe isady dratectoonpiduihd abéye-drsctivel disocyeanztcempompbiahdnd A' )
with the mxture (B) of polyfunctional (neth)acrylate conpounds, may be
used wi t houthespebolfdompound tathapmg at least twphgfiwrabireupoiny ifeneleans.énayonpounds
(D) used in the photosensitive resin conposition of the present invention
for curing bfaddedspddbeiimaunssherpes is hesimaes alRYe a mi xture of
pentaerythritol tri(nmeth)acrylate with pentaerythritol tetraacrylate; a

m xture of di pertQ@r¢PAYS 1?8%“%21%2 a{“&@ﬁ%ﬁ%@f@%, AR EYBP F=i4‘8| - 22 -
tetra(meth)acryl ate, dipentaerythritol .tri(neth)acr .

di pent aer yt‘FﬂniV%E)tfonﬂl o ‘ﬂ?‘é@i{ 9%{%? BONIMER-49 élﬂtngét%%%%i%%gll%thoxyphmml'
hexa(meth)agrylate, a i xture o ] A r eIy | atse Wi th
Fri et yl of P sanee P D7 Sp bk lsP il By iR B AR RIGERS 21

phot osensi t j: 'S N i t4_ 0, ] | o, dwhehxt-he

phot osensi t?légeﬂl{)gg %@%ﬁg@gl’t% gﬂhg{(ﬁ%lﬁghg{rog’zﬁﬁmib%gﬂﬁ’ gg ?E@gs e%bas a
protective cQphq@8&H phQlonARiihéald Wk 5iks mapihefhedabd ginganpabiie. f ovhéhe

pol ynmeri zabl e conpound (D) are neopentyl glycol di(neth)acrylate,

tri cycl odecapeollin®izandeinhehifomas fidad it aheunthyaeaiy piotal14h temedsht witdli f i ed
trimethylol propane di(neth)acrylate, di(neth)acrylate of

neopent yl gl yspdet toyttie endypire/&3 )atf@olydoigiendl\inetivaqypteoiongiognds h)faethel, at e,

di cycl opentanyl di(neth)acrylate, 1,6-hexanediol di(neth)acry|ate,

pol ypr opy! ethe aglopood! the phetpsppaitivg kestiein the pyteseasisys RSImBHIASEEn ST §¥henol A
di (nmeth)acryl ate, ethylene oxjde nodifi gd tri {gt hyl ol B{ ogqanSe0

tri (et h) achigset evestion iseisacially deousdiNrely parhharsierpit Gl - S6% by

tetra(meth)acrylate, tris[(meth)a | oxyet hyl ] i socyanurate nd i ke.

When ghe p%&?@ééH@FFﬁ@%“ﬁggpﬁu?éﬂ%%gPﬁﬁgﬁmng%H?“b?%g%ﬁpKwﬁegﬁﬁf6ﬁﬂ§ontains

t he pol yner bg%bl ltcorrpoyng:l (D), the content thereof is preferably about 10

10300/08;)? \%i ghlté ,'t specifically pref ierabl y a_bou;L gtg - 10;):)% bg/onwe! ggt(::y;(r)lat .
b e : e .

conmpound (A) oropﬁ: ?§%§§%ﬁ5 %gﬁgﬁp Sﬁgoggﬁ?k&?tﬁ fﬁg&ﬁ§Q{%%§ f%?igf _

pol yfuncti Oﬂﬁdtoéﬂﬁ B ARToR i AtiStos AEP O hples of the pHGoRINRAQSAASH fit¥or €Si n

conposi tion of e present 1 nvention can contain appropriately, depending

on use, unrgagk inMﬁlhﬁQéﬁ),_(aHﬂ'gﬁeciﬁdﬂlﬂ?’gﬁﬁﬂ@z@inﬁ bildhek Seneigdeheoif inkdigd sthesi | ane

coupling agents, tackifiers, antiftoam ng agents, |eveling agents,

pl asti ci zer Benzaft oy ctlasn] tsenzointprasil elhet, babadn bebstyl étherendebalikiant s,

i gnents, dyes and the like.
P Zcetophenones such as acetophenone, 2,2-diethoxy-2-phenylacetophenone, 1,1-



- 23 - The unreactive conpound is a | ow reactive or non-reactive
liquid or solid oligoner or resin, for exanple, (nmeth)acrylate alkyl

copol ymer, epoxy resin, liquid polybutadiene, dicyclopentane diene
derivative, saturated polyester oli gorréfi," xyl ene resin, polyurethane

pol ymer, ketone resin, diallylphthal ate polymer (DAP resin), petroleum
resin, rosin resin, fluorine oligoner, silicone oligonmer and the |iKke.
Exanpl es of 4;1i116ob 85 8RRk S, DLyaRxyiNEltgephdyimopardi bride, silicon oxi de,
cal cium car%onat e, calciumsilicate, nagnesium carbonate, magnesi um oxi de,
talc, kaolifemb@acetophGioned -bydyxy ajctuhenyiptenyldichmesitfedyé! -4t uni num

hydr oxi de, al um num oxi de, glass, mca, bariumsulfate, alum na ite,
zeolite, sifmietieyined)ploanyl]-Bhasshopiabpoomm-1and andéed liepantingqpineas sMHbiyani c
fillers, a functional group such as a hal ogen atom _epox roup, hydroxyl
group and thktlylagthoagyinoane, b@l‘t-hiﬁial’dﬂ@da%l&m&en%tcw&f)aBﬂ“%H’th‘%/Oﬁlg’g‘ si | ane
coupling agent, titanate coupling agent, alunmin coupl.ing a t . zirconate
coupl i ng agenylawththquivent préthedikg thoap 1ﬂ@es\lﬁu‘%?hastjﬂ]é'di1%@¥lglén|a89’§|ﬂ§’lzer S.
Exanpl es of the organic fillers include bhenzoguanamp.n in, silicone
resin, | ow GerePyYNHoEI{angy4-gharothp ! Ef’élr?ﬁlé?/l%;@%ye tﬁ%ls{éﬁ%{ﬁ pol yol efi n

resin, ethylenelacrylic acj opol , { ; X3 epol yner,
pol yrmet byl HeERGHAe BeP Lo R S e Re e e oe ¥ e6,

phenol resi ﬁgo}ufa%é%fforgﬁa{‘ﬂ“’ @ﬁ'é&?ﬂ?-1‘11@1?5/{21?31{&993)/@!{@&@4{4%i n and the like.

b : . :
The phot ose Sin conposition O e present I nvention nay contain

any convent bg{ﬁ%{h'y}’ ROV S5 SRARANLY 1K SRodeikd duiddssuclamd 2,46am ng agent s,
| evel i ng agents, psl asticlzers, antioxidants, ultraviolet absorbers, fire
retardants, trgh&ﬂﬁBg&(@rg{i@mﬁﬁ?@h@@ﬂhﬁ@x¢cﬁal,1b‘a(MG-thtemythentd}rﬁ-t ation, if they
do not deteriorate curability and characteristic properties of the.

phot osensi t py&yiRekphitossiashitd tn like can baimentpinetios éhe pdditen yasigitherediposi ti on
of the present invention can be obtained by m xing the resp?cti vdﬁ
conponent s herceilhahoy e3dssor e, prfuaty Qdr<23hlY M gbdghdrthesdlidg are not
specifically limted. - 24 - At hqugh_thegﬁ%téyo ensitive resin
conposi t i oncadftetthnd tipy PreonensinveissinsAMPEsIHER SsY5k aPYy e uired to
contain a solvent, it may be used after dilution in an,or j. G ent, for
exanpl e, ket onesThessmaydesehglongphdy @ RETIHSTAKY OFrEWtOh%/ﬁh%fegg%l%ﬁ(a e\eétg one,

acetate esters such_as ethyl. acet.ate and butyl . ' i
hydr ocar bon RAY used PespranRatiqng %}E?keagth(al @é}%&%?ﬁg%?@%}ﬁ%%&gy e{‘/elr?'? s

commonly used .for, .dissgl ving. t Lt Nesi hCImpeisiatidon. The
phot osensi t FY& F3dEPHAL (8%815?? F%"@?‘dggﬁ%ﬁzﬁg?’%tsa{é% eilﬁ(\%’eﬂ%i on can be
pol ymeri zed by I L@t aj if /BhteVissirRYIeN N-@ihtetthdarhing
wavel engt h ggxﬁﬁéfe?%&’f{s%ﬂN’ga{ggh?f\?ghgﬂgéf%y ray, gir/]d t he cu?gaé mat eri al
thereof is gucoMMAsSSQHe R t NEHBK sBNbadio @Rdrhetr is used, texaliploesingfund sour ce
of release of the active energy ray are | ow pressure nmercury vapor |anp,
hi gh- pr essurg.a@rs uyo. baRes ghiaiess exthephbioghlypreeigsiimeinifist@ ey | anp, net al
hal i de | anp, chem cal |anp, black light |anp, nercury xenon |anp, exciner
| anp, short are IaEphotostnsiiivecatintampdsitierqf tag prssent adEptionsaY REHIT aser
solar light, and the I|ike. The phot osensi tiv? resin conposition of the
present i nvenohizonthcanlyneruseld campausodi n§xagele of hedaagEaPepar at i on
agent, a binder, a plastic material, a nol (;i ng]ﬁ terial, a Iéirgidgﬁg‘ﬁn,an
adhesi on bormpannddheart genmpeynds fRYINga EICR)GERYREY ZFUy RARY 1o an
copper; plastics such as vinyl chloride, acryl | ) , et hyl ene
t er epht hal at@}1alﬁtw@étg}'ﬂﬂpeﬂ%‘?%}?&%’?‘gﬁﬁ”@H%‘fndgn‘alsfpiﬁ%‘}{%?é@?%gf #7118 gﬁléeys uch as
gl ass; woods;, printing paper; and fiber. The filmcontaining the cured
material of 4% phot osensitive resin conposition of the present invention
is al so enconpassed by t i [Mels o ReGlidinGadlhde 1t is used
inthe field of i m%eér?qg%%ﬂ%g’g’%‘?ggﬁﬁggéﬁgm&fﬁ?gg?lgpﬁ?c u:pnk, f | exogr aphi c
ink, gravure b%est%‘fﬁxt%ﬁxga%r?l%}e@'@@-1t)hﬂedhhk@gm@éhfabghfem'yﬁrepd”s}h’ a field of

: e

paper coatin en d of ‘'coating material for woodcraft, coating
materi al (meth)acrylates (D-3), (poly)ether (meth)acrylates (D-4), alkyl (meth)acrylates or



or printing ink for beverage can, coating agent for soft packaging film

printing ink - 25 - or adhesion bond, thermal paper, coating agent for
thermal film printing ink, adhesive, agdhesion bond or optical fiber
coating agent. When the resin coﬁﬁ Sition of the present invention is

used as the resin conposition for optical discs, viscosity of the resin
conposition is preferably 100 - 5000 nPa. S neasured by B-type visconeter at

25C. Fur t hefjiyiancidinkagridsanes)pmeahyatngatat havive 4n aremefic Gug (rg).i s
preferably 6ﬁ;of§?£§s, and a rate of water absorption (neasured at 25C) of
the cured nategnhallas havekenalibycl2 so%tore (Dedp and the likeA coat i ng net hod of
the protective coating agent for optical discs using the resin conposition
of the present |Bm_mpﬂasmﬁtliescmq10umil vingla mafeimidergrowy BKHEEs can be made to
50 - 100 pm Practical coating nethods are, for exanple, a spin coat
et hod, a zngmmw,nalaalmbaﬂw@é@tmﬁ%%ﬁ@B,ﬂS&f-%*&’P@’éWalﬁP KeiNg net hod and t he
i ke. . i nce blue | aser of out 400 nmi.,s _used. f readi ng and/ or
W{’I t;) ngtl 20%%1%%%%“16%r?e‘?’élle}%‘ﬁo?fﬁ}?]h@t%ﬁ%rg?‘iﬁt%&linglglmlglogé{é?l'a t ragsm' ttance
at abou =500 nmin the cured naterial fi ek 20 -
is prefer abll”;‘?m?l@%gi%’ﬂatw'§%hyﬁ(£ma%lgﬂ%%[%ﬁt1|y !)g&}ﬂr)\é)l{’%tg al&gﬁe}(}g ” %?C?Eh%? thé50 P

present | vt |00y BHELAIARE: GRIS) HEI AR Alndin sl 50 helRuGRpRIRL (he

0
cured mater8t ravi o ray-=curing type resin conposition

Is constr uﬁkjﬁ%@ﬁﬂnitdggs#ﬁgs qgﬂth&j:ﬂ_@th?lfené Sﬁﬁ{awixﬂgidbbél?E)ro?ﬂ_@ﬁ@glyb(ﬁpr oduci ng

i ght. EXA present invention will be explained nore

speci fical | Bﬁs@ym%ﬁﬂi@bﬁ;%%lﬁQ%V,%Es(@iﬂﬁikﬁﬁﬁc&ﬁaﬂtyljcmbenﬁtb@nd il liket alidynfi¢ ed t o
the foll owi ng exanpl es. I'ecul ar wei ght is weight-average nol ecul ar

wei ght,  andpishamBaes esthty |GRG{gehniqeanyoation, shplomatognaphy) bieRanpl e 1
In a reactor vessel equipped with a reflux condenser, a stirrer,_a
t her nomet er etapdnaletidonoriabelibe dpolyFajce by pajdmidyTopmonads obfaRtey
Chemicals Inc., poly-1,4-
esterification of various (poly)ols with carboxymaleimide derivatives, such as a
maleimide compound obtained by esterification of maleimideacetic acid and
polytetramethylene glycol, a maleimide compound obtained by esterification of
maleimidecaproic acid with tetracthylene oxide addition product of pentaerythritol,
and the like.
Examples of the (meth)acrylamide compound include monofunctional
(meth)acrylamides such as acryloylmorpholine, N-isopropyl (meth)acrylamide and
the like; polyfunctional (meth)acrylamides such as methylene bis(meth)acrylamide
and the like.
Examples of the unsaturated polyester are fumarate esters such as dimethyl
fumarate, diethyl fumarate and the like; and esterification reaction products of a
polyvalent unsaturated carboxylic acid such as maleic acid, fumaric acid, and the like,
with a polyhydric alcohol.
The (poly)ester (meth)acrylate (D-1) as the compound having a
(meth)acryloyloxy group is a generic designation of (meth)acrylate having one or

more ester bonds in its main chain. Examples thereof include monofunctional



- 26 - butanedi ol adipate, hydroxyl group value 114.8 ingKOH g) (97.8 Q)
(OH: 0.2 nol equival ent) and isophorone diisocyanate (44.5 g) (NCO 0.4 nol
equi val ent) were added, and reacted at ,80C, until the content of NCO
reached to a theoretical value by reaétll ng with the OH group. Subsequently,
i nner tenperature was reduced to 50C, then 4-nethoxyphenol (0.122 g) as the
pol yneri zation inhibitor and dibutyltin dilaurate (0.122 g) as the

ur et hani zat(poly)esea¢inetpaccdeiab yah asenpohdded maliftcdst-hydresyetiyl be uni form y
conmbi ned. A mxture (101.0 g) (OH 0.22 nol equivalent) of pentaerythritol
triacryl at emstiagaiteatnythinalak of ethyleae pyidaead/ crpsernigne axide moghieds” py

wei ght: 65/ 35, hydroxyl group equivalent: 458,9 Eq) was fed by dividing it
into three Pukalis’arid, Ghefd acﬂé?’?epg@hb’]{?ﬂ"eﬁ;’x‘@%H‘ﬁé‘ifz‘?dtfﬁémﬁ’(?tac{do exceed 70C.

After finishing the addition, 't ti tinued at 70C and th

end poi ni. PR EAREDERE (et GRE] RSN s blare@E cachea
to 0.1%or |ess, The thus.obtained ph i (C 1) had vi it
33. 1 Pas (BT Rt St T BRI SN Er kBT by epc, Y

conver si on ) ) , : | Rk i pped

W th o r o 1 B g A o e o R R o
PTG 850 (m§18&%¥@pm§m&ﬁtm&:ﬁ)7acr 16 moRR! dit 6t e AR ofkyd @btaidiadr oxyl
group value 127.9 ngKOH g) (87.7 g) (OH 0.2 nol equivalent) and isophorone
di i socyanat®, {d#n o) or NFPmdeso Mddycesilacioat edhpowrl eichddedaprandongact ed at
80C, until t'he content of NCO reached to a theoretical value by reacting

wi th the OH-pu9tbact@ItbSegleesindtyne andrike likeperanele ef wasethgdumegarte@wr50C, t hen
4- nmet hoxyphenol (0.117 g) as the polynerization inhibitor and dibutyltin
di | aur at e (@ydetd!; gionas di-hei-ur éttradmethiaci date of tattap bebteiaehby addingee ¥dded, and
stirred to be uniformy conbined. A mxture (101.0 g) (OH 0.22 nol

equi val ent )mote melas ez Gydhieilaaspnerqoimpepid sicd ag shapeht tREEgpctone, o

L s LR A
addi 1 on, UREMGRCTFON e R RTew A for Tt AR ar wol P
The thus oorariea drbaSREEMboMBLol T BT Rl LSRRI 9 pat o' (£
type vi Scoﬁsﬁg?ﬂng%’ %QQCMI%%ZI?? ?%g%%%ﬁ&%—@&f&%&on@ QRY BleSikeRo T O

pol ystyren a r vessel equipped with a refl ux

condenser, @heshbleo@lipedtabReE BRI RAHaE OT?@ @Qéﬁ?ﬂi’cﬂ:ﬁ Which & dlicattig@onpound
represented by the formula (1) hereinbelow (30.4 g) (OH 0.2 nol

equi val ent ) panektios aphosapendt kswhey Y etylkhe Bl gl (NIRpropiemadly@bui val ent)
wer e added, and reacted at 90C, until the content of NCO reached to a

t heor et i cal (pobl)eeatmypthylac i yg!l, ipdl ) buthydenergl yrobpmedybs Sepestanidiol,i nner
tenperature was reduced to 50C, then 4-nmethoxyphenol (0,088 g) as the

pol yner i zathexaneditli wid Ge likdi with polybasicadidsichtas maeipggdghimusicapid,

eact | on SolPERIS 4 BRI, HAE) S Prir B GA BTG PPAOADE HOR. A

1 Xt 101. 0 QH.. 0.2 | i.val ent . t thritol tri | at
and pent aer NI ITEBiers o APTaE I MOH RG ARG E RIS by wei ght: 68/ 3B,
hyd | ival ent. 458.9 . N i\ di i h
rvor w1 “Sroup, sogual i 59 S0 pes Lok g g L g
the additi O@b?&&?ﬁ%ﬁ%ﬂi)h&?la\{%cﬁQg'gfﬁaﬁﬁgr Adte ngﬁg%ﬁ'?ct&ﬁem@d]ﬁecpo' nt of the

reaction was e-content “the ove ) reached to 0.1%or |ess.
The thus Ob}B(ﬁg&)@& dﬁ)(ﬂ%ﬁﬁmitltl LRt b1aRbdniFor3) pégg%syd £5P8 difydidaOnBast (E type
vi sconmeter,” 25C) and Mv = 3,500 (neasured by C, conversion to

pol ystyr enejnd -8k Sktone, y-butyrolactone or §-valer+olactone.
The urethane (meth)acrylate (D-2) as the compound having a

(meth)acryloyloxy group is a generic designation of (meth)acrylate having one or



or - 28 - In a reactor vessel equipped with a reflux condenser, a sti
Ter, a thernonmeter and a thennoregul ator, a diol conpound represented by
the forrmula (2) hereinbelow (39.3 Q) (96-1: 0.4 nol equival ent) and

i sophorone diisocyanatc (88.9 g) (NCO "0°8 nol equival ent) were added, and
reacted at 90C, until the content of NCO reached to a theoretical value by
reacting with the OH group. Subsequently, inner tenperature was reduced to

50C, then 4nsetRaxaehmnglin (9mbebeigin, asd shenpol)yergttzamimuni ahiabictd by,

di butyltin dilaurate (0.165 g) as the urethanization reaction catal yst and
MEK (2- but asgmeh of 82yBrog) casipbinel (Ceack)iloningoit eastongdmethagidedylodnd stirred
to be uniformy conbined. A mxture (201.9 g) (OH 0.44 nol equival ent) of
pent aer yt hrgrbg) withiaadsoglatate comepopedtlderBihritol tetraacryl ate (nixing
ratio, parts by weight: 65/35, hydroxyl %oug equi val enE: 458.9 Eq) was fed
by dividing it iGxampldsoéeedaidiayismpened pgrA) by igHdrast @fper ature not to

700, “and t HevehgppIT ARt ety ke e CREN PR 2 BR PR e
(Ca) had vieebarlpts JEekeopeST et ok ey BPh O AR EIGHIRRRRT (70 "ot
na react oreppesur BT EE R Rl e el A
Formila () Ra R B R e il ety a1 sophor

formula (3) 0.4 nol equival ent) and isophorone

di i socyanat ?i}gﬁ@&%a%rﬁhteg NG oy B -pihoSaubakeeh)acninte, addedg-apahirgeact ed at
e C

90C, until ntent of "NCO reached to a theoretical value by reacting
with the OH@ERIMbroRUBSETHLER hith)dcnnge coepperdaturieswhydredlgedp #dth50C, t hen
4- met hoxyphenol ('0.167 g) as the polynerization inhibitor, dibutyltin
dil aurate (é&piddctgne.as the urethani zation reaction - 29 - catalyst and MEK
(2-butanone) (83.6 g) as the reaction solvent were added, and stirred to be
uni formy conbi nedmplemifiheisecyapare comgpuid-2e3)4nclngt 2883 6al ent) of
pentaerythritol triacrylate and pentaerythri t0551 tqgra Cré/laat e :g)q‘gé'aé‘g
ratio, part éiisopyanategisuch e57-BECnYIPEESAY RADUD PEGUITE BRECYASS, q& was fed
by dividing it into three parts in order, for the inner,f: ture not to
exceed 70C. diNfocesnags, H?’§H1ieﬁ§8l‘th?8yaé]&£ﬁ’ égbtﬂl,yl?nﬁe&lﬂs%(gg @g’nz’é\g@?%g%ti nued at
70C, and the,_.end point,.of .the reacti.on e, d GOMaeNMndqke t he
above NCO rg’éﬂ%?ﬁaﬁ%g’{ﬁ Fphspyhndieho g léocyaﬁ%é’gﬁpg@neg %ﬁs& gsensi tive resin
(C-5) had viscosify, 15. .2 {YPEi UL ST L& as3&phoNd dWcHadt€00
(rmeasur ed bbﬁ?ﬂ% fl%%fnq}eal?lg?%% Stggrc poeioy}sst rene). O- Thé(_b%1 oCH

hexamethylene diisocyanate, 4,4’ -dicyclohexylmethane diisocyanate, hydrogenated

xylene diisocyanate, norbornene diisocyanate, lysine diisocyanate and the like; one

or more burette-modified forms of isocyanate monomer; polyisocyanate such as

trimerized isocyanurate of these diisocyanate compounds; polyisocyanate

compounds obtained by urcthanization reaction of diisocyanate compounds with the

above polyol compounds.

A reaction of the hydroxy compound (D-2-A) having at least one
(meth)acryloyloxy group with the isocyanate compound (D-2-B) may be performed

in the same manner as in the reaction of the above isocyanate compound (A) or

isocyanate compound (A’) with the mixture (B) of polyfunctional (meth)acrylate

compounds.



Exanpl e 6 In a reactor vessel equipped with a reflux condenser, a
stirrer, a thernoneter and a thernoregul ator, 4-nethoxyphenol (0.067 g) as
t he pol ynerization inhibitor and di butiéti n dilaurate (0.067 g) as the

ur et hani zati on reaction catal yst were"added, and stirred to be uniformy
conmbi ned. A mxture (101.0 g) (OH 0.22 nol equivalent) of pentaerythritol
triacrylate and pentaerythritol tetraacrylate (mxing ratio, parts by

wei ght: 65/ 35, hydep(mtoapylequDval sniic cotipguad Bgyingasmathgedylogedyt he
inner tenperature was set at 50C. Subsequently, TPA-100 ( hexamnethyl ene

di i socyanatgoty isfBicnedc detgnatiodofofmehainiatanomposyabiaipedd eAging@3s. 6 g)
(NCG 0.2 nmol equivalent) was fed by dividing it into three parts in order
for the i nn@mpoenperbinim metor myreseeadr ey atnearicskidg t he addition,
the reaction was continued at 70C, and the end point of the rle ction was
set when the corixamplesfoftlecommopad XPIPEEIIEFT {1970 RV T OYPBE " The 't hus

Vi sconet ot bI50B) b akieidveiacs spetr wisasa el B vdd! <Ll R Y88

| yst - 30. - I - ' ith
Do esiict TR e ph DG SRS pHEP L BRI th 2
e oy o O b PlesiEb s RnBOE YR 28k A DI rai byl yi Lin

dilaurate ( e urethani zation reaction catal yst were added, and

stirred to ' Yhic@NhR) XY Ure3 63R8adueprofdiic, ShdtBe tid;

equi val ent )Pog?%gqlnggﬁ?ge?lgeﬂﬂd?%ﬁpgér%gg’r§/I’a°t e and di%e%ﬂaer ythritol
hexaacryl at ﬁycﬁ'g%_éﬁiaf&ﬁ Hihbo] eP@ Sonkouned gith 'as 40di6Qenamddrigphyholgk opgxy

equi val ent: "1311. 3 g/ Eq) was added and the inner tenperature was set at
50C. Subsequgmt hydrod&htciQsphbex angoky keie hetilicgeraethsghenel Srepoxyacgbnpound
containing an isocyanurate ring) (33.6 g) (NCO 0.2 nol equivalent) was fed
by di vi di ngepdxyicotmpotinisae hydrogsndtel D2 das(4-hydraxbiphdnyhels 1.4 ature not to
exceed 70C. After finishing the addition, the reaction was ontglnued at
70C, and t hbewmfidowprapanofnd e likedrdoasnatag §isgBenoh AR REPEBRESHE™ 8F  above
NCO reached to 0.1%or |ess. The thuEg{cl)bt ai ngd Phoﬁjgsensi tive fe iig (CG7)
had vi scosi bipnggated Psghque! fypexy restio FAEPale GEPIERY FIRPLY lfil,nz@hcy?measur ed
by GPC, conversion to polystyrene). arative i ‘ | e In
a reactor vé@b&ld%&ﬂiebﬁ‘éﬂg%“pﬁs‘éc%raéfc&agg Hﬁgﬁg%tg%/n%gggji@?(}ﬁ@%g t her nonet er
and a thernoregul at or,, Jmxture (,101..0 .0). (COH . i fo) oOf
pcnt aer yt hr FEBPOY a&értg}"falé © aéﬁ@%ﬁgh@ %%gg/l%%}ﬁ(r% pt9 %lt?dr% é’g%:ﬂr ?/ng?é%?dnr? >E<li ng
ratio, parts. by.yweight:, 6 1OV, : U g d Bt dighkfiyDethe) |

4- et hoxyphé*@lym%ﬁ.e%%% 1@?53%%5%%@ QS@%M lrﬁigggf ?gﬁﬂ%erlll\ﬁi }i%t or ggﬁd ydi butyltin
dilaurate ( - L | &8t @hPoRaes {uen as ablgbylftile dizyeiddded, and
stirred at 9‘6%%3%@@%%@@?%@?@% ned, t%en isopho?oﬁe dii socyanate (17.8
g) (NCO 0. 1fcrRiEme ikt vileasinovoas epaidedsidr apvilsevaveepaypesiiod of 3 hours.
After finishing the addition, the reaction was continued at 70C, and the
end poi nt ofrid(hRireeatichdnmsdsns epoxshesing dieyderentadieno phenvd caBoVESINCO r eached
to 0.1%or less to obtain the photosensitive resi nﬁél—l—l). Exanples 8 - 13
and Conpar abiphendxpopy eesin, bispBdiol A novolacRpo 18, PHOIHS@ESKEIEPE resins
(G3) and (C-4) obtained in Exanples 3 and 4, r?sggﬁctively, t he sol vent MEK
had previ ousbytaimenerdixgtesin. dgtestoycioerspyarsin erdthedsn conponents al one.

QO her resins were not treated to r in as it .is.. The.resin cC ki ons as
shown in Table 1%@?@%%&6@)6‘1’%@%&@%% OHARTHPL Y eggxp% g})encg’%@éésnear ed
by using a bar-coater on a stainless steel,pl : L sanWald uas
const r uct ed “OBRAYESEH FTHGOET LB E'RIR ﬁlﬁcﬁe§1§(?th%ﬁ§h§r%c%q‘?‘\ggh\?%g?% COMposi ti ons
on the plate v?r.e exposed to ultraviolet irradiation fromthe distance of
the W | anp “ABFYRE at 10 cm under nitrogen at nosphere with a carrying speed
at 5 mmnute to 1) driRa(HNYSs PRV -AREHEVIRER tun in
t hi ckness. CorrparatQit(I\?/d(;,w})(M&a(Iﬁ’%}%1 i (D3 *

(meth)acryloyloxy group is a generic designation of (meth)acrylate having one or

more ether bond in its main chain. Examples thereof include: monofunctional



Exanpl eExanpl e 89101112131 (G 1) 80 (G 2) 80 (C-3) 80 (C4) 80 (C5) 80
(C6) 80 (H 1)80 HDDA *120202020202020 Irg. 184 *25555555 *1: HDDA; a
product of N ppon Kayaku Co., Ltd., 1q hexanedi ol diacrylate *2: Irg. 184
(I'rgacure 184); a product of Ci ba Specialty Chem cals,
1- hydr oxycycl ohexyl - phenyl - ket one
(poly)ether (meth)acrylates such as butoxyethyl (meth)acrylate, butoxytriethylene
glycol (meth)acrylate, epichlorohydrin modified butyl (meth)acrylate,
dicyclopentenyloxyethyl (meth)acrylate, 2-ethoxyethyl (meth)acrylate, ethyl carbitol
(meth)acrylate, phenoxyethyl (meth)acrylate, nonylphenoxy polyethylene glycol
(meth)acrylate and the like; alkylene glycol di{meth)acrylates such as polyethylene
glycol di(meth)acrylate, polypropylene glycol di(meth)acrylate, polybutylene glycol
di{(meth)acrylate, polytetramethylene glycol di(meth)acrylate and the like;,
polyfunctional (meth)acrylates derived from (meth)acrylic acid and polyvalent
hydroxy compounds such as a copolymer of ethylene oxide and propylene oxide, a
copolymer of propylene glycol and tetrahydrofuran, hydrocarbon polyols, for
example, polyisoprene glycol, hydrogenated polyisoprene glycol, polybutadiene
glycol and hydrogenated polybutadicne glycol, and the like; di{meth)acrylate of diol
in which one or more mole of cyclic cther such as ethylene oxide, propylene oxide,
and butylene oxide is added to one mole of neopenty! glycol; alkylene oxide
modified di(meth)acrylate of bisphenols such as bisphenol A, bisphenol F, bisphenol
S; alkylene oxide modified di{meth)acrylate of hydrogenated bisphenols such as
hydrogenated bisphenol A, hydrogenated bisphenol F, hydrogenated bisphenol S;
mono-, di- or tri(meth)acrylate of triol obtained by adding one or more mole of cyclic
ether compound such as ethylene oxide, propylene oxide and butylene oxide to one
mole of trimethylol propane or glycerol; mono-, di- or tri{meth)acrylate of triol in
which one or more mole of ¢yelic ether compound such as ethylene oxide, propylene
oxide and butylene oxide is added to one mole of pentaerythritol or
ditrimethylolpropane; polyfunctional (poly)ether {meth)acrylates such as tri- to
hexafunctional (meth)acrylate of hexaol in which one or more mole of cyclic ether

compound such as ethylene oxide, propylene oxide and butylene oxide is added to

one mole of dipentaerythritol.



Test Exanple 1 Films obtained in Exanples 8 - 13 or Conparative
Exanple 1 were evaluated on the following itens. Results are shown in Table

2. (Pencil hardness) Penci | hardagss of the coated filnms was neasured
by using a pencil scratcher according to JI S K 5400. Specifically, the
pencil was set at the angle 45 on the - 32 - filmto be tested, and the

filmwas scratched for about 5 mMmmw th applying load 1 kg on the top to

confirmthe scrgtehig(méhrasidie ot eitlene (methBog/ldte [PaShasa comipeundl. 0 cm x
4.0 cm and the follow ng data was neasured by using Tensilon (tensile

tp gls; ter )T éblléhag@gg;ﬁﬂ?pg}ylogofug;ﬁ% ﬁgs;eacmbcrleaanapm a graight shgaeloh at break
(meth)acrylate which may be substituted with a halogen atom and/or hydroxyl group,
or a branched chain alkyl (meth)acrylate which may be substituted with a halogen
atom and/or hydroxyl group. Examples thereof include monofunctional
(meth)acrylates such as octyl (meth)acrylate, isooctyl (meth)acrylate, decyl
(meth)acrylate, dodecyl (meth)acrylate, and the like; di(meth)acrylates of
hydrocarbon diol such as ethylene glycol di(meth)acrylate, propylene glycol
di(meth)acrylate, 1,4-butanediol di(meth)acrylate, 1,6-hexanediol di(meth)acrylate,
neopentylglycol di(meth)acrylate, 2-methyl-1,8-octanediol di(meth)acrylate, 1,9-
nonanediol di(meth)acrylate, 1,10-decanediol di(meth)acrylate and the like; mono- or
poly(meth)acrylates of polyhydric alcohol such as triol, tetraol and hexaol, such as
mono(meth)acrylate, difmeth)acrylate, or tri(meth)acrylate of trimethylolpropane
(hereinafter “poly” is used as a total designation for polyfunctional group such as di-,
tri-, tetra-, etc.), mono(meth)acrylate or poly(meth)acrylate of glycerol, mono- or
poly(meth)acrylate of pentaerythritol, mono- or poly(meth)acrylate of
ditrimethylolpropane, and mono- or poly(meth)acrylate of dipentaerythritol; and
(meth)acrylates containing a hydroxyl group, such as 2-hydroxylethyl (meth)acrylate,
2-hydroxypropyl (meth)acrylate, 4-hydroxybutyl (meth)acrylate and the like.

The (meth)acrylate having an aromatic ring (D-6) as a compound having a
(meth)acryloyloxy group is a generic designation of (meth)acrylate having an
aromatic ring in its main chain or side chain. Examples thereof include
monofunctional (meth)acrylates such as phenyl (meth)acrylate, benzyl
(meth)acrylate and the like; and di(meth)acrylates such as bisphenol A
di(meth)acrylate, bisphenol F di{meth)acrylate and the like.

The (meth)acrylate having alicyclic structure (D-7) as a compound having a

(meth)acryloyloxy group is a generic designation of (meth)acrylate having an



Penci | hardness Young's nodulus (MPa) Stress at break point (MPa)
El ongation at break point (% Exanple 8 H13 715 33.7

221 -

alicyclic structure which may contain an oxygen atom or a nifrogen atom, as a
constituent unit, in its main chain or side chain. Examples thereof include
monofunctional (meth)acrylate having an alicyclic structure such as cyclohexyl
(meth)acrylate, cyclopentyl (meth)acrylate, isobornyl (meth)acrylate,
dicyclopentenyl (meth)acrylate and the like; di(meth)acrylate of hydrogenated
bisphenols such as hydrogenated bisphenol A, hydrogenated bisphenol F and the
like; polyfunctional (meth)acrylates having an alicyclic structure such as
tricyclodecane dimethylol di(meth)acrylate and the like; alicyclic (meth)acrylate
having an oxygen atom, etc. in the structure such as tetrafurfuryl (meth)acrylate and
the like.

Examples of the polymerizable compound (D) which may be contained in the
photosensitive resin composition of the present invention are, in addition to the
above described compounds, poly(meth)acryl polymer (meth)acrylate such as
reaction products of (meth)acrylate polymer and glycidyl (meth)acrylate, or reaction
products of glycidyl (meth)acrylate polymer and (meth)acrylic acid; (meth)acrylate
having an amino group such as dimethylaminoethyl (meth)acrylate and the like;
isocyanurate (meth)acrylate such as tris(meth)acryloxyethyl isocyanurate and the
like; (meth)acrylate having polysiloxane skeleton; polybutadiene (meth)acrylate;
melamine (meth)acrylate, and the like.  Further, a compound having
copolymerizable property with the photosensitive resin composition obtained by
reacting the isocyanate compound (A) or the isocyanate compound (A’) with the
mixture (B) of polyfunctional (meth)acrylate compounds, may be used without
specific limitation.

Preferable polymerizable compounds (D) used in the photosensitive resin
composition of the present invention for curing after spreading on the film include: a
mixture of pentaerythritol tri(meth)acrylate with pentaerythritol tetraacrylate; a

mixture of dipentaerythritol penta(meth)acrylate, dipentaerythritol



8.1 Exanple 9 HB 631 27.8 6.9 Exanple 10 4H 1260 23.3 2.8 Exanple 11 5H
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tetra(meth)acrylate, dipentaerythritol tri(meth)acrylate or dipentaerythritol
di(meth)acrylate with dipentaerythritol hexa(meth)acrylate, a mixture of
trimethylolpropane di(meth)acrylate with trimethylolpropane tri(meth)acrylate, and
the like.

In the photosensitive resin composition of the present invention, when the
photosensitive resin composition of the present invention is used as a protective coat
agent for optical discs, preferable compounds for the polymerizable compound (D)
are neopentyl glycol di(meth)acrylate, tricyclodecane dimethylol di(meth)acrylate,
hydroxypivalaldehyde modified trimethylol propane di(meth)acrylate,
di(meth)acrylate of neopentylglycol-hydroxypivalate, polyethylene glycol
di(meth)acrylate, dicyclopentanyl di{meth)acrylate, 1,6-hexanediol di(meth)acrylate,
polypropylene glycol di(meth)acrylate, ethylene oxide modified bisphenol A
di(meth)acrylate, ethylene oxide modified trimethylolpropane tri(meth)acrylate,
ethylene oxide modified pentaerythritol tetra(meth)acrylate,
tris[(meth)acryloxyethyl] isocyanurate, and the like.

When the photosensitive resin composition of the present invention contains
the polymerizable compound (D), the content thereof is preferably about 10 - 2000%
by weight, specifically preferably about 50 - 1000% by weight to 100% by weight of
the resin composition obtained by reacting the isocyanate compound (A) or the
isocyanate compound (A") with the mixture (B) of polyfunctional (meth)acrylate
compounds.

The photosensitive resin composition of the present invention can contain
appropriately, depending on use, unreactive compounds, inorganic fillers, organic
fillers, silane coupling agents, tackifiers, antifoaming agents, leveling agents,
plasticizers, antioxidants, ultraviolet absorbers, fire retardants, pigments, dyes and

the like.



1346 28.8 3.5 Exanple 12 4H 1246 22.7 3.4 Exanple 13 6H 1340 34.4 4.1
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The unreactive compound is a low reactive or non-reactive liquid or solid
oligomer or resin, for example, (meth)acrylate alkyl copolymer, epoxy resin, liquid
polybutadiene, dicyclopentane diene derivative, saturated polyester oligomer, xylene
resin, polyurethane polymer, ketone resin, diallylphthalate polymer (DAP resin),
petroleum resin, rosin resin, fluorine oligomer, silicone oligomer and the like.

Examples of the inorganic filler include silicon dioxide, silicon oxide, calcium
carbonate, calcium silicate, magnesium carbonate, magnesium oxide, talc, kaolin
clay, calcined clay, zinc oxide, zinc sulfate, aluminum hydroxide, aluminum oxide,
glass, mica, barium sulfate, alumina white, zeolite, silica balloon, glass balloon, and
the like. To these inorganic fillers, a functional group such as a halogen atom,
epoxy group, hydroxy! group and thiol group can be imparted by a method of adding
a silane coupling agent, titanate coupling agent, aluminum coupling agent, zirconate
coupling agent and the like, and reacting with the inorganic fillers.

Examples of the organic fillers include benzoguanamine resin, silicone resin,
low-density polyethylene, high-density polyethylene, polyolefin resin,
ethylenefacrylic acid copolymer, polystyrene, acrylate copolymer, polymethyl
methacrylate resin, fluorocarbon resin, nylon 12, nylon 6/66, phenol resin, epoxy
resin, urethane resin, polyimide resin and the like.

The photosensitive resin composition of the present invention may contain
any conventionally known and commonly used tackifiers, antifoaming agents,
leveling agents, plasticizers, antioxidants, ultraviolet absorbers, fire retardants,
pigments and dyes can be contained without limitation, if they do not deteriorate
curability and characteristic properties of the photosensitive resin composition.

The photosensitive resin composition of the present invention can be obtained
by mixing the respective components hereinabove described, and orders and methods

of mixing are not specifically limited.



Conparative Exanple 1 6H 1070 17.8 2.0 The results in Table 2

I ndicate that filns capable of elongating while maintaining relatively high
Young's nodul us and high stress at bre%g poi nt can be obtained by using the
phot osensitive resin conpositions of the present invention. Exanples 14 -
19, and Conparative Exanple 2 From t he photosensitive resins (C 3)
and (C-4) obtained in Exanples 3 and 4, respectively, the solvent MEK had
previously beenfﬂﬂ@hghﬂedmokﬁaman@hEQHnmnp@anBNﬁhch@uﬁ@n@gﬂg}@ﬁ@t Q her
resins were not treated to renmain as it is. The resin_conpositions as shown
in Tabl e 3 dpetifivaliyorequiprddpapeidin aysdvanhismapbaisrddiicediHiawdHPBSIEEns wer e

ol yest er yfS%S\;ﬁggf@aifgg%l-lﬁck??:’é&rles,(@ﬂa@eﬁmefl?i?/??ﬁl?fﬁeg‘!i}?é”%é ofefid 1! EREER | owe
R
ﬁ;r 2UH;,/ : Z%@nxﬁygpwe@ﬁ]an%flﬁn% gPPall %oi%nrtmgoomg{)ﬁgtﬁ%dq%l s@élgglgggfz Sﬁr ?he
films havi nlglocf‘ééregs(%n&e 1%&1%1%91%}3@19011. 15 un) Conpar ative Exanpl eExanpl e
The photosensitive resin composition of the present invention can be
polymerized by irradiating ultraviolet light or visible light having wavelength of 180
- 500 nm, i.¢. active energy ray, and the cured material thereof is encompassed by the
present invention.
Examples of a source of release of the active energy ray are low-pressure
mercury vapor lamp, high-pressure mercury vapor lamp, extra high pressure mercury
lamp, metal halide lamp, chemical lamp, black light lamp, mercury xenon lamp,
excimer Jamp, short arc lamp, helium-cadmium laser, argon laser, excimer laser,
solar light, and the like.
The photosensitive resin composition of the present invention can be used as a
coating agent, a surface preparation agent, a binder, a plastic material, a molding
material, a laminate, an adhesion bond, an adhesive for ink, metals such as aluminum,
iron and copper; plastics such as vinyl chloride, acryl, polycarbonate, polyethylene
terephthalate, polyethylene, polypropylene, and the like; ceramics such as glass;
woods; printing paper; and fiber, The film containing the cured material of the
photosensitive resin composition of the present invention is also encompassed by the
present invention.
Specifically, it is used in the field of ink such as planographic and typographic
ink, flexographic ink, gravure ink, screen ink and the like, a field of varnish, a field

of paper coating agent, the field of coating material for woodcraft, coating material

or printing ink for beverage can, coating agent for soft packaging film, printing ink



1415161718192 (C- 1) 30 (C2) 30 (C3) 30 (C4) 30 (G5) 30 (&6) 30 (H1)30
R-551 *310101010101010 PRT-30 *410101010101010 Irg. 1843333333 MEK
*550505050505050 *3: R-551; a product Ni ppon Kayaku Co., Ltd., KAYARAD
R-551; bisphenol A poly (n -,-- 4) et ﬁg y diacrylate

or adhesion bond, thermal paper, coating agent for thermal film, printing ink,

adhesive, adhesion bond or optical fiber coating agent.

When the resin composition of the present invention is used as the resin
composition for optical discs, viscosity of the resin composition is preferably 100 -
5000 mPa-S measured by B-type viscometer at 25°C.  Further, a shrinkage rate on
curing at the time of curing is preferably 6% or less, and a rate of water absorption
(measured at 25°C) of the cured material is preferably 2.0% or less.

A coating method of the protective coating agent for optical discs using the
resin composition of the present invention is not limited, if film thickness can be
made to 50 - 100 pm.  Practical coating methods are, for example, a spin coat
method, a 2P method, a roll coat method, a screen printing method and the like.

Since blue laser of about 400 nm is used for reading and/or writing in the next
generation high-density optical disc, a transmittance at about 400 - 500 nm in the
cured material of film thickness 50 - 150 pm is preferably 70% or more.

Further, in the optical disc of the present invention, preferable construction of
the disc is such that the cured material layer of the ultraviolet ray-curing type resin
composition is constructed on the incident side of recording light and/or reproducing

light.

EXAMPLES

The present invention will be explained more specifically by examples,
however the present invention is not limited to the following examples. Molecular
weight is weight-average molecular weight, and is measured by GPC (gel-
permeation chromatography).
Example 1

In a reactor vessel equipped with a reflux condenser, a stirrer, a thermometer

and a thermoregulator, Takelac U-24 10T (Mitsui Takeda Chemicals Inc., poly-1,4-



*4: PET-30; a product of N ppon Kayaku Co., Ltd., KAYARAD PET- 30;
pentaerythritol triacrylate *5: MEK) 2-butanonc Test Exanple 2 Fil ns
obtai ned in Exanples 14- 19 or Conpar a#' ve Exanple 2 were evaluated on the
following items. Results are shown in’ gbl e 4. (Pencil hardness)

Penci| hardness of the coated fil mwas nmeasured by using a pencil scratcher
according to JIS K 5400. Specifically, the pencil was set at the angle 45
on t he pol yesirediof kdipathdwidroxyt g@upmahm 1¢ 68tmeigOtiee)87 Bes (@Y, 0dnuolt he film
was scratched for about 5 nmw th app ng a load 1 kg on the top to
confirmt hecqsmah?tntﬁmmdngﬁOph@&Q@d@&f@M%@Wéﬁé E@éNﬂQ r@e‘HmP pqURYajentt Wﬁ@s and the
nunber of non-scratching filnms was counted - Eval uati o 5/5: no
scr at chi ng dded,sng ir&mg@d@gSO"é} ustﬂtiihﬁégmglﬂt?f%éﬁ*aé}ﬂ‘?%[ﬁ 30“‘3%@?%?@(‘:’ “fig for all
cases out of 5 tijnes on- rega tant te ded at 200

gi cn? was s"?}r‘or cadtnga 1%@%@? 8EUBr o eS'r’@“é’n“@%l tgﬁllp%g\w ﬁ’ﬁb Ucedntﬁ
ggpg[ 2?1: ﬁ S ér ﬁgfrg%trm?ncg gézé% ﬁf?'?gt €58 %&%ﬂzeﬁ%nl 1Xh1bﬁ¥1aelnlﬂa&1f)1991%n no

dilaurate (0.122 g) as the urethanization reaction catalyst were added, and stirred to
be uniformly combined. A mixture (101.0 g) (OH: 0.22 mol equivalent) of
pentaerythritol triacrylate and pentaerythritol tetraacrylate (mixing ratio, parts by
weight: 65/35, hydroxyl group equivalent: 458.9 Eq) was fed by dividing it into three
parts in order for the inner temperature not to exceed 70°C.  After finishing the
addition, the reaction was continued at 70°C, and the end point of the reaction was
set when the content of the above NCO reached to 0.1% or less.  The thus obtained
photosensitive resin (C-1) had viscosity 33.1 Pas (E type viscometer, 60°C} and Mw
= 7,400 (measured by GPC, conversion to polystyrene).
Example 2

In a reactor vessel equipped with a reflux condenser, a stirrer, a thermometer
and a thermoregulator, PTG-850 (Hodogaya Chemical Co., Ltd., polytetramethylene
glycol, hydroxyl group value 127.9 mgKOH/g) (87.7 g) (OH: 0.2 mol equivalent)
and isophorone diisocyanate (44.5 g) (NCO: 0.4 mol equivalent) were added, and
reacted at 80°C, until the content of NCO reached to a theoretical value by reacting
with the OH group. Subsequently, inner temperature was reduced to 50°C, then 4-
methoxyphenol (0.117 g) as the polymerization inhibitor and dibutyltin dilaurate
(0.117 g) as the urethanization reaction catalyst were added, and stirred to be
uniformly combined. A mixture (101.0 g) (OH: 0.22 mol equivalent) of
pentaerythritol triacrylate and pentaerythritol tetraacrylate (mixing ratio, parts by
weight: 65/35, hydroxyl group equivalent: 458.9 Eq) was fed by dividing it into three

parts in order for the inner temperature not to exceed 70°C.  After finishing the



(Adhesi veness) Eleven horizontal and vertical cut lines with 1 nmmdistance
were nicked on the surface of the filmto prepare 100 neshes according to
JI'S K 5400. When the filmwas swiftly (3 tached after adhered with

Cel | ophane tape (Registered TradenarKk) gﬁ t he surface, nunbers of renained
meshes wi t hout detached were indicated. (Curl) Pol yester film having
cured menbrane to be neasured was cut at 5 cmx 5 cm and allowed to |eave
in the dryiJagioveie atac8OCwho torkinhed bt 7(aGdatdin endpeiokeofttbe raagheit @aper at ur e.

Each hei ght of t he four edges of the quadrate uplifted was neasured on the
hori zont al seoaheh thadomeatrofiiles givve (NG reached tokaloseicsas Bhatbasobiadcdal ue.
Curling of the substrate was observed to be O nmin that tine. ( ear ance)
Condi ti ons bt wuesin¢e-20 had kiscosityr28ssP ik YR VERRIM AL éog\%} @dﬁﬁg’c ked
L Syes. Ba Al on0, SR8 on kMo SRS gTer L on X signi i cant

Example 3

In a reactor vessel equipped with a reflux condenser, a stirrer, a thermometer

and a thermoregulator, a diol compound represented by the formula (1) hereinbelow

(30.4 g) (OH: 0.2 mol equivalent) and isophorone diisocyanate (44.5 g) (NCO: 04

mol equivalent) were added, and reacted at 90°C, until the content of NCO reached

to a theoretical value by reacting with the OH group.  Subsequently, inner

temperature was reduced to 50°C, then 4-methoxyphenol (0.088 g) as the

polymerization inhibitor, dibutyltin dilaurate (0.088 g) as the urethanization reaction

catalyst and MEK (2-butanone) (44.0 g) as the reaction solvent were added, and

stirred to be uniformly combined. A mixture (101.0 g) (OH: 0.22 mol equivalent)

of pentaerythritol triacrylate and pentaerythritol tetraacrylate (mixing ratio, parts by

weight: 65/35, hydroxyl group equivalent: 458.9 Eq) was fed by dividing it into three

parts in order for the inner temperature not to exceed 70°C. After finishing the

addition, the reaction was continued at 70°C, and the end point of the reaction was

set when the content of the above NCO reached to 0.1% or fess.  The thus obtained

photosensitive resin (C-3) had viscosity 14.0 Pa-s (E type viscometer, 25°C) and Mw

= 3,500 (measured by GPC, conversion to polystyrene).

0 —0 OH
/"H X F{'J g
HO o 0

Example 4



Tabl e 4: Result of Evaluation Pencil hardness 3H Abrasi i
on Adh
Curl Appearance Exanple 14 5/5 C) 80 esiveness
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In a reactor vessel equipped with a reflux condenser, a stirrer, a thermometer
and a thermoregulator, a diol compound represented by the formula (2) hereinbelow
(39.3 g) (OH: 0.4 mol equivalent) and isophorone diisocyanate (88.9 g) (NCO: 0.8
mol equivalent) were added, and reacted at 90°C, until the content of NCO reached
to a theoretical value by reacting with the OH group. Subsequently, 1nner
temperature was reduced to 50°C, then 4-methoxyphenol (0.165 g) as the
polymerization inhibitor, dibutyltin dilaurate (0.165 g) as the urethanization reaction
catalyst and MEK (2-butanone) (82.5 g) as the reaction solvent were added, and
stirred to be uniformly combined. A mixture (201.9 g) (OH: 0.44 mol equivalent)
of pentaerythritol triacrylate and pentaerythritol tetraacrylate (mixing ratio, parts by
weight: 65/35, hydroxyl group equivalent: 458.9 Eq) was fed by dividing it into three
parts in order for the inner temperature not to exceed 70°C.  After finishing the
addition, the reaction was continued at 70°C, and the end point of the reaction was
set when the content of the above NCO reached to 0.1% or less.  The thus obtained
photosensitive resin (C-4) had viscosity 5.8 Pa-s (E type viscometer, 25°C) and Mw

= 2,900 (measured by GPC, conversion to polystyrene).

HOHZC———l )I ~L|CH20H (2)

Example 5

In a reactor vessel equipped with a reflux condenser, a stirrer, a thermometer
and a thermoregulator, a diol compound represented by the formula (3) hercinbelow
(43.7 g) (OH: 0.4 mol equivalent) and isophorone diisocyanate (88.9 g) (NCO: 0.8
mol equivalent) were added, and reacted at 90°C, until the content of NCO reached
1o a theoretical value by reacting with the OH group. Subsequently, inner
temperature was reduced to 50°C, then 4-methoxyphenol (0.167 g) as the

polymerization inhibitor, dibutyltin ditaurate (0.167 g) as the urethanization reaction



5 0 Exanple 15 5/5 C 80 7 C Exanple 16 5/5 0 100 17
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catalyst and MEK (2-butanone) (83.6 g) as the reaction solvent were added, and
stirred to be uniformly combined. A mixture (201.9 g) (OH: 0.44 mol equivalent}
of pentaerythritol triacrylate and pentaerythritol tetraacrylate (mixing ratio, parts by
weight: 65/35, hydroxyl group equivalent: 458.9 Eq) was fed by dividing it into three
parts in order for the inner temperature not to exceed 70°C.  After finishing the
addition, the reaction was continued at 70°C, and the end point of the reaction was
set when the content of the above NCO reached to 0.1% or less.  The thus obtained
photosensitive resin (C-5) had viscosity 15.2 Pa-s (E type viscometer, 25°C) and Mw

= 3,000 (measured by GPC, conversion to polystyrene).

)
/*1"( X )
HO 1] OH

Example 6

In a reactor vessel equipped with a reflux condenser, a stirrer, a thermometer
and a thermoregulator, 4-methoxyphenol (0.067 g) as the polymerization inhibitor
and dibutyltin dilaurate (0.067 g) as the urethanization reaction catalyst were added,
and stirred to be uniformly combined. A mixture (101.0 g) (OH: 0.22 mol
equivalent) of pentaerythritol triacrylate and pentaerythritol tetraacrylate (mixing
ratio, parts by weight: 65/35, hydroxyl group equivalent: 458.9 Eq) was added, and
the inner temperature was set at 50°C.  Subsequently, TPA-100 (hexamethylene
diisocyanate trimer: a compound containing an isocyanurate ring) (33.6 g) (NCO: 0.2
mol equivalent) was fed by dividing it into three parts in order for the inner
temperature not to exceed 70°C.  After finishing the addition, the reaction was
continued at 70°C, and the end point of the reaction was set when the content of the
above NCO reached to 0.1% or less.  The thus obtained photosensitive resin (C-6)
had viscosity 12.6 Pa:s (E type viscometer, 60°C) and Mw = 6,200 (measured by

GPC, conversion to polystyrene).



0 Exanple 17 5/5 0 100 15 O Exanple 18 5/5 0 100 18 O
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Example 7

In a reactor vessel equipped with a reflux condenser, a stirrer, a thermometer
and a thermoregulator, 4-methoxyphenol (0.161 g) as the polymerization inhibitor
and dibutyltin dilaurate (0.161 g) as the urethanization reaction catalyst were added,
and stirred to be uniformly combined. A mixture (288.5 g) (OH: 0.22 mol
equivalent) of dipentaerythritol pentaacrylate and dipentaerythritol hexaacrylate
(mixing ratio, parts by weight: 40/60, hydroxyl group equivalent: 1311.3 ¢/Eq) was
added and the inner temperature was set at 50°C.  Subsequently, TPA-100
(hexamethylenc diisocyanate trimer: a compound containing an isocyanurate ring)
(33.6 g) (NCO: 0.2 mol equivalent) was fed by dividing it into three parts in order for
the inner temperature not to exceed 70°C.  After finishing the addition, the reaction
was continued at 70°C, and the end point of the reaction was set when the content of
above NCO reached to 0.1% or less.  The thus obtained photosensitive resin (C-7)
had viscosity 36.0 Pa-s (E type viscometer, 60°C) and Mw = 11,200 (measured by
GPC, conversion to polystyrene).
Comparative Synthesis Example

In a reactor vessel equipped with a reflux condenser, a stirrer, a thermometer
and a thermoregulator, a mixture (101.0 g) (OH: 0.22 mol equivalent) of
pentaerythritol triacrylate and pentaerythritol tetraacrylate (mixing ratio, parts by
weight: 65/35, hydroxyl group equivalent: 458.9 Eq), 4-methoxyphenol (0.067 g) as
the polymerization inhibitor and dibutyltin dilaurate (0.067 g) as the urethanization
reaction catalyst were added, and stirred at 70°C to be uniformly combined, then
isophorone diisocyanate (17.8 g} (NCO: 0.16 mole equivalent) was added dropwise
over a period of 3 hours.  After finishing the addition, the reaction was continucd at
70°C, and the end point of the reaction was set when the content of the above NCO
reached to 0.1% or less to obtain the photosensitive resin (H-1).

Examples 8§ - 13 and Comparative Example 1



Exanple 19 5/5 0 100 25 0 Conparative 5/5 0 100 26 Exanple 2
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From the photosensitive resins (C-3) and (C-4) obtained in Examples 3 and 4,
respectively, the solvent MEK had previously been distilled off to obtain the resin
components alone. Other resins were not treated to remain as itis. The resin
compositions as shown in Table 1 below were prepared. These resin compositions
were smeared by using a bar-coater on a stainless steel plate, on which a wall was
constructed using sealing tape (thickness: 200 pm).  The resin compositions on the
plate were exposed to ultraviolet irradiation from the distance of the UV lamp height
at 10 ¢m under nitrogen atmosphere with a carrying speed at 5 m/minute to obtain

the cured coatings having about 200 im in thickness.

Table 1
Content (g)
Example COEH;I;E I2;‘;16\!0
8 9 10 11 12 13 :

(C-1) 80

(C-2) 80

(C-3) R0

(C-4) R0

(C-5) %0

(C-6) %0

(H-1) 0
HDDA *1 20 20 20 20 20 20 20
Irg. 184 *2 5 5 5 P s s S

*1: HDDA, a product of Nippon Kayaku Co., Ltd., 1,6-hexanediol diacrylate
*2: Irg, 184 (Irgacurc 184); a product of Ciba Specialty Chemicals, 1-hydroxy-
cyclohexyl-phenyl-ketone

Test Example 1

Films obtained in Examples 8 - 13 or Comparative Example 1 were evaluated
on the following items. Results are shown in Table 2.
(Pencil hardness)

Pencil hardness of the coated films was measured by using a pencil scratcher

according to JIS K 5400.  Specifically, the pencil was set at the angle 45° on the



The results in Table 4 indicate that the filnms coated with the

phot osensitive resin conpositions of the present invention exhibit
excel l ent properties including high pen il hardness and abrasi on resistance
as well as little generation of curl ﬁﬁ?ﬁ al nrost no generation of cracks.
Test Exanple 3 (Exanples 20 - 25 and Conparative Exanple 3) The
conpound (C-1) obtained in Exanple 1 and the conpound (C-6) obtained in
Exanpl e 6 wiinetousdesitd apd dpailen whmescrasdied foorhous$ minomsthaylyimg loré ! Bendi ng
rati os as shown in Table 5 below, and evaluation as the protective coating
agent for am bpticialcodiine thessraydvtmdrmed. In Table 5, parts indicate parts

by weight. Table 5
(Tensile test)

The film was cut at 1.0 em x 4.0 cm, and the following data was measured by
using Tensilon (tensile tester).
1. Young’'s modulus
2. Stress at break point

3. Elongation at break point

Table 2: Result of Evaluation

Pencil Young's Stress at break Elongation at
hardness  modulus (MPa) point (MPa) break point (%)
Example 8 HB 715 33.7 8.1
Example 9 HB 631 27.8 6.9
Example 10 4H 1260 23.3 2.8
Example 11 5H 1346 28.8 3.5
Example 12 4H 1246 22.7 3.4
Example 13 6H 1340 344 4.1
Comparative 6H 1070 17.8 2.0
Example |

The results in Table 2 indicate that films capable of elongating while
maintaining relatively high Young's modulus and high stress at break point can be
obtained by using the photosensitive resin compositions of the present invention.
Examples 14 - 19, and Comparative Example 2

From the photosensitive resins (C-3) and (C-4) obtained in Examples 3 and 4,
respectively, the solvent MEK had previously been distilled off to obtain the resin
components alone. Other resins were not treated to remain as itis. The resin
compositions as shown in Table 3 below were prepared.  The thus obtained resin
compositions were smeared by using a bar-coater (No. 20) on the easily adhesive
treated polyester film (Toyobo K. K., A-4300, film thickness: 188 um), and allowed

to leave for one minute in the dry oven at 80°C.  The resin compositions on the film



- 36 - Exanpl e 202122232425 Conparative exanple 3 C- 1505060
C- 6505065 UX-610120 R-6843040 R-604254070 PHE201010 w
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were exposed to ultraviolet irradiation from the distance of a UV lamp height at 10
cm under air atmosphere using a high-pressure mercury lamp, 120 W/em, with a

carrying speed at 5 m/minute to obtain the films having cured coatings (10 - 15 pm).

Table 3
Content (g)
Comparative
Example Example
14 15 16 17 18 19 2

(C-1) 30

(C-2) 30

(C-3) 30

(C-4) 30

(C-5) 30

(C-0) 30

(H-1) 30
R-551 *3 10 10 10 10 10 10 10
PRT-30 *4 10 10 10 10 10 10 10
Irg. 184 3 3 3 3 3 3 3
MEK ~ *5 50 50 50 50 50 50 50

*3: R-551; a product of Nippon Kayaku Co., Ltd., KAYARAD R-551; bisphenol A
poly (n ~ 4) cthoxy diacrylate

#4: PET-30; a product of Nippon Kayaku Co., Ltd., KAYARAD PET-30;
pentaerythritol triacrylate

*5: MEK; 2-butanone

Test Example 2

Films obtained in Examples 14 - 19 or Comparative Example 2 were
evaluated on the following items. Results are shown in Table 4.

(Pencil hardness)

Pencil hardness of the coated film was measured by using a pencil scratcher
according to JIS K 5400. Specifically, the pencil was set at the angle 45° on the
polyester film having the cured coating to be tested, and the film was scratched for
about 5 mm with applying a load 1 kg on the top to confirm the scratching,
Measurements were performed for five times, and the number of non-scratching

films was counted.



LA25401035 Irg. 1845555555 Viscosity (mPa. S/ 25C) 3700 2200 2100 2900 3600
31002100 Shrinkage rate on curing 5.35.24.54.94.84.27.2 (% Wter
absorption rate (% 1.10.90.81.11. 00. 81 Transm ssion rate
(%9 80808080808080 War pi ng0 C) 000 Ox =) urance0000C ) 00 Abbrevi ations for
each conposition shown in the table are as foll ows. UX- 6101:
pol yester urethane acrylate (nolecul ar weight; 2700 500), a product of
Ni ppon Kayaku C@valubfich 5/B: fi84ratdhioy chrdfpemtsaaytiof ditimst h) acryl ate, a product
of Ni ppon Kayaku Co.,
0/5: generation of scratching for all cases out of 5 times
( Abrasion-resistant test)
Film loaded at 200 g/cm2 was subjected to 10 reciprocations on steel wool
#0000, and generation of scratching was observed macroscopically.
Evaluation (O no scratching
X : generation of scratching
(Adhesiveness)
Eleven horizontal and vertical cut lines with 1 mm distance were nicked on
the surface of the film to prepare 100 meshes according to JIS K 5400.  When the
film was swiftly detached after adhered with Cellophane tape (Registered
Trademark) on the surface, numbers of remained meshes without detached were
indicated.
{(Curl)
Polyester film having cured membrane to be measured was cut at 5 cm x 5 cm,
and allowed to leave in the drying oven at 80°C for 1 hour, and then reduce to room
temperature. Bach height of the four edges of the quadrate uplifted was measured
on the horizontal board and mean height (unit: mm) was set as a measured value.
Curling of the substrate was observed to be 0 mm in that time.
(Appearance)
Conditions such as surface cracks, stress whiting and haze were checked with
cyes.
Evaluation (O: Good

A\ slight crack generation

X : significant crack generation



Ltd. R-604: hydroxypival al dehyde nodi fied trinethyl ol propane

di (nmeth)acryl ate, a product of N ppon Kayaku Co., Ltd. PHE: phenoxyet hyl
(meth)acrylate, a product of Dai-ichi Kogyo Seiyaku Co., Ltd. LA: |auryl
acrylate, a product of NOF Corporation35" Irg. 184: 1-hydroxycycl ohexyl
phenyl ketone, a product of C ba Specialty Chenicals, photopolynerization
initiator (Viscosity) Data neasured by B type visconeter was used as
standard. T.,8/4. -R&§|96fgkﬁgﬁld’nate on curing) A val ue was determ ned by
cal cul ating fron1speC| I C grﬁylty (SG of liquid before curing at 25C and
specific gravity (SG of F¥Fm obt abne@dnafl Aehestumbsng atC@6C byppdaentol | owi ng

equation (1 a =

Sape o (g ) Praos e Oh curing = (11 se -~ ligpid SOIfjim se x
Example 15 5/5 O 80 7 O
Example 16 5/5 2 100 17 O
Example 17 5/5 O 100 15 O
Example 18 5/5 ® 100 18 O
Example 19 5/5 O 100 25 Q
Comparative 5/5 ® 100 26 A
Example 2

The results in Table 4 indicate that the films coated with the photosensitive
resin compositions of the present invention exhibit excellent properties including
high pencil hardness and abrasion resistance as well as little generation of curl with
almost no generation of cracks.

Test Example 3
(Examples 20 - 25 and Comparative Example 3)

The compound (C-1) obtained in Example 1 and the compound (C-6)
obtained in Example 6 were used to prepare the resin compositions having the
blending ratios as shown in Table 5 below, and evaluation as the protective coating

agent for an optical disc was performed. In Table 5, parts indicate parts by weight.



(Water absorption rate) A val ue obtained by a nethod according to JIS
K-7209 7.2.1 was defined as a water absorption rate. (Transm ssion rate)
Transm ssion rate was nmeasured by such %hat the resin was sneared with

t hi ckness 100 10 inn by using spin c6af “on the pol year bonat e substrat e,
cured by irradiation of UV, and neasured for transm ssion rate at 405 nm
with the reference of pol ycarbonate substrate. (Warping) DVD substrate
sputtered wdbh: &l um num was used. Each conposition described in Table 5 was
smeared on DVD substrate sputtered with alum num by using spip,eeatL66. to

prepare coated filmhaving nean filmthickiesspld00 .tm The coaf %%th}res

cured by irradiating with the anpunt _of energy .of | gr | i ght
1000 mj/cn2 after having set thgshei &Et o&gl am%%of irr 5di at or ‘i(Japan

Storage Battery Co., Ltd., CS-30L, 80 wcm high-pressure nercury lanmp) to

10 cm The ©Btai ned test piecesSRere58l1oked to | eave for 24 hours, put on

a glass plat® and eval uated the warping. 0: AlSfbst Hb wafpi ng was

recogni zablexA10Wen one side of the test piece was held with a finger, the
ot her side gpsggpushed up to 2 mm3or less. X : Wen one side of the test

pi ece was hglsdswith a finger, the othgr side is push&y up to 5 mfiCor nore.

- 38 - (Endmpgnce) Test pieges used in thejgeval uati on of warjgi ng

her ei nabov%xere used, and al |l owed tosl eavg at 80C faj 5085 hours under 85%
RH atnnspheﬁgqggondltlon of the feflegtiongcoatikng was observed wsth eyes.

Viscosity (mPa-5/25°C) 3700 2200 2100 2900 3600 3100 2100

(Sf/‘gmkage rafe oncwting g3 55 45 49 48 42 7.2
0

Water absorption rate (%) 1.1 0.9 0.8 1.1 1.0 0.8 1.6
Transmission rate (%) 80 80 80 SQ SQ 80 80
Warping O O o O @) (} X
Endurance O O O O @ O O

Abbreviations for each composition shown in the table are as follows.

UX-6101: polyester urethane acrylate (molecular weight; 2700 = 500), a
product of Nippon Kayaku Co., Ltd.

R-684: dicyclopentanyl di(meth)acrylate, a product of Nippon Kayaku Co.,
[td.

R-604: hydroxypivalaldehyde modified trimethylolpropane di(meth)acrylate,
a product of Nippon Kayaku Co., Ltd.

PHE: phenoxyethyl (meth)acrylate, a product of Dai-ichi Kogyo Seiyaku Co.,
Ltd.

LA: lauryl acrylate, a product of NOF Corporation

Irg. 184: 1-hydroxycyclohexyl phenyl ketone, a product of Ciba Specialty
Chemicals, photopolymerization initiator
(Viscosity)

Data measured by B type viscometer was used as standard.



0: No changes was observed on the reflection coating imredi ately after
adhesi on. Slight change in color or pinhole was observed on the
reflection coating. X : Large change ilg col or or pinhole was observed on
the reflection coating. The resin (z,érrpositi on and the cured materi al

t hereof of the present invention can provide a protective coating agent and
cured material thereof for a high-density optical disc having excellent

t r anspar encghenichge ome vatkeringbsor babi lity, as well as exhibiting high
endurance with little warping, and are extrenmely useful as_a gptical disc
for reading and/fovalue ves degernyinedsbneploilating fagespecific ggvity (SChofdigtdkct i ve
coating agent for an optical disc coinMy: a phot ose_n%;tive r.esi g@t ai ned
by reacti ngpefore cuamg MISEG and speciimproing (YA oftfamrobtaing %f@é(?‘t“il%at;rso uct of a
di i socyanate conpound (a) and an al cohol conpound (h) having at |east two
hydroxyl groups epwingcostiae e, with a nixture (B) of polyeanctional

(met h)acryl gt e, conpounds, . as_ th).acryl Q u of | yhydri c

al cohol , coﬂﬁf‘1k§g%’@tea°‘b‘3119’ﬂu7&g‘%@(ﬁﬁ%ﬂ;ga(ﬁ@}lg?@ ><glg)?poun P)havi ng one or
nor e hydr ox I QURPS..an pol yrinctional (neth)acrylate conpound havi ng
al | hydr oxyq%%tglo‘%ﬁ 1pth§ré?aet%f esterified; a photopolynerization initiator

(C); and pol ymerj zafl So(EAIR Y RGnéDd a@Bflling to JIWRETRIOM 2 heyRan®r Aszabl e
conpound (D) is one or nore tonpounds selected fromthe group consisting of

neoperayl ofYePhhstighidRtfracryl ate, tricy-clodecane di methyl ol
di (nmeth)acryl ate, hydroxypi val ai dehyde nodified trinmethylol propane

di (net h) acryratsenissiiin( /ARy h) acryl at e of neopentyl gl yca- hydr oxypi val at e,
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(Warping)

DVD substrate sputtered with aluminum was used.  Each composition

described in Table 5 was smeared on DVD substrate sputtered with aluminum by

using spin coater to prepare coated film having mean film thickness 100 pm. The

coated film was cured by irradiating with the amount of energy of integral light

intensity 1000 mj/cm” after having set the height of lamp of UV irradiator (Japan

Storage Battery Co., Ltd., CS-30L, 80 w/cm, high-pressure mercury lamp) to 10 em.

The obtained test pieces were allowed to leave for 24 hours, put on a glass plate, and

evaluated the warping.

(O: Almost no warping was recognizable

/\: When one side of the test piece was held with a finger, the other side is pushed

up to 2 mm or less.

% : When one side of the test piece was held with a finger, the other side is pushed

up to 5 mm or more.



2. The protective coating agent for an optical disc according to claiml
wherein a wei ght-average nol ecul ar wei ght of the al cohol conpound (b)
having at | east two hydroxyl groups in gts nol ecule is 100 - 1500. 3. The
protective coating agent for an opti caP%di sc accor di ng to claiml or 2
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hydr oxyl group is pentaerythritol tri(nmeth)acrylate and/or

di pent aer ytdmhiti@hcgyent a(i neth) acryl ate. 4, The protective coating agent for
an optical disc according to any one of clainms | to 3 wherein the mxture
(B) is a m xtur &esf pipentiaeriytihy evablation iof werpyh@becianpygarrrasssgs # t ol
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5, 7, or 8. _ c according to claim?9 wherein the |ayer of
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and/ or reproducing I1ght. _ .
can provide a protective coating agent and cured material thereof for a high-density
optical disc having excellent transparency and low water absorbability, as well as

exhibiting high endurance with little warping, and are extremely useful as a optical

disc for reading and/or writing by using blue laser.
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1. A protective coating agent for an optical disc comprising:
a photosensitive resin obtained by reacting
an isocyanate compound (A) that is a reaction product of a diisocyanate
compound (a) and an alcohol compound (b) having at least two hydroxyl groups
in its molecule, with
a mixture (B) of polyfunctional (meth)acrylate compounds, as
(meth)acrylate compounds of polyhydric alcohol, comprising a polyfunctional
(meth)acrylate compound having one or more hydroxyl groups and a
polyfunctional (meth)acrylate compound having all hydroxyl groups thereof
esterified;
a photopolymerization initiator (C); and
a polymerizable compound (D), and
wherein the polymerizable compound (D) is one or more compounds selected
from the group consisting of neopentyl glycol di(meth)acrylate, tricyclodecane
dimethylol di(meth)acrylate, hydroxypivalaldehyde modified trimethylol propane
di(meth)acrylate, di(meth)acrylate of neopentylglycol-hydroxypivalate, polyethylene
glycol di(meth)acrylate, dicyclopentanyl di(meth)acrylate, 1,6-hexanediol
di(meth)acrylate, polypropylene glycol di(meth)acrylate, ethylene oxide modified
bisphenol A di(meth)acrylate, ethylene oxide modified trimethylolpropane
tri(meth)acrylate, ethylene oxide modified pentaerythritol tetra(meth)acrylate, and
tris[ (meth)acryloxyethyl] isocyanurate.

2. The protective coating agent for an optical disc according to claim 1 wherein a
weight-average molecular weight of the alcohol compound (b) having at least two

hydroxyl groups in its molecule is 100 - 1500.

3. The protective coating agent for an optical disc according to claim 1 or 2 wherein the
polyfunctional (meth)acrylate compound having one or more hydroxyl group is
pentaerythritol triimeth)acrylate and/or dipentaerythritol penta(meth)acrylate.

4., The protective coating agent for an optical disc according to any one of claims 1 to 3
wherein the mixture (B) is a mixture of pentaerythritol triacrylate and pentaerythritol

tetraacrylate.
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5. A cured material of the protective coating agent for an optical disc according to any

one of claims 1 to 4.

6. A film comprising the cured material according to claim 5.

7. The cured material of protective coating agent for an optical disc according to claim 5
wherein a water absorption rate of the cured material measured at 25°C is 2.0% or less

and a shrinkage rate on curing is 6% or less.

8. The cured material according to claim 5 or 7 wherein a blue laser transmission rate at
a film thickness of 50 - 150 um of the cured material is 70% or more.

9. An optical disc having a layer of the cured material according to claim 5, 7, or 8.

10. The optical disc according to claim 9 wherein the layer of the cured material is
constructed on the incident side of recording light and/or reproducing light.



