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RELEASE AGENT ARTICLE, AND PROCESS FOR PRODUCI NG RELEASE AGENT ARTBGEE 7906
Field 5 The present invention relates to a rel ease agent precursor

contai ni ng {oRRlYd¥®sy such as poly(neth)acrylate ester, ag&l,&%%?zz ent
article using the same, and a process for producing the sanme. Background

10 An adhesive tape and an adhesive sheet are obtained by form ng an

adhesi ve on f r I r ki ng up
" e rorl TATRYIC REERASEA SR PRECUIROR Rl BASE AGENE RRTRLE AND
general |y coat ed WRROGESS FOR PRODIHICING RELEASE AGENTAREMIME surface of

t he adhesive tape or adhesive sheet. Wen using the adhesive tape or
adhesive sheet, it can be easily unwound. Alternatively, the adhesive
surface is pnered 15 with a separate substrate coated with a rel ease agent,
thereby to protect the adhesive surface. Various types of release agents
have béen known. Thedrescriinyantign refatesdip @selaasg gaant PrepyeQrsgn@iningapAlyBen al kyl

en known _ | ™ . :
ar oup, (1 ongsehal foiploh b AR Esferls 5B R AER Lk icle U i anielpdd FproBheR T 0N C

i ndustry because” | aratively to cause 20
cont am nat i prdudrgthesampl e of the | ong-chain al kyl rel ease agents is

di sclosed in the panphlet of International Publication WO 01/64805 and/ or
KOKAI (Japanese Unexam ned Patent Publication) No. 2001-240775. Each of

t hese | ong-Bhskigtouad Kyl rel ease agents is an acrylic release agent

conprising a product aobtained by irradiating an rylic relegse agent 25
precursor, whi ch‘g‘& %‘FE?P%WE‘YB%??F%?%&@%[C@%JOMgﬁﬁé SWEBRage

el astic nodyirfage &fa substiatelddd shQusdally k6ied BRerdbkindlp ANoR bt MMk Yasefthd Hz,
with ultraviolet radiation, said "acrylic rel ease agent having a contact

angl e of 15bask suibace ofithelsulstrpiesiegensalliicpaied with a rleaseipgsnt Wmrotseittes (vol une
ratio of 90£&Qéivé1ﬁ¥t\?§e??’ﬂh¥gﬁ&gggtea§€BPAcﬁ’)@iiﬁJ sheet: W rﬁ‘siny?ﬁe(aaedhgs?%yst for’ €l €ase

agent has conpara Fon w a substrate®na
pol yet hyl enadhesiveshettha kat i abilyeuwnvapply Altgrmetivelyh ¢hesadbssi vessefaceTib boveamlr yl i ¢

br eqauPe. SoRtR e sy BireRnacs B aetme BFBE R moBEiEr W Eunesi ve
even when exjpfas€d to high tenmperature. Furthernore, this
Various types of release agents have been known. Particularly, a release agent
having a long-chain alkyl group (long-chain alkyl-based release agent) is useful in the
electronic industry because it is comparatively cheap and is less likely to cause
20 contamination.
One example of the long-chain alkyl release agents is disclosed in the pamphlet of
International Publication WO 01/64805 and/or KOKAI (Japanese Unexamined Patent
Publication) No. 2001-240775. Each of these long-chain alkyl release agents is an acrylic
release agent comprising a product obtained by irradiating an acrylic release agent
25 precursor, which contains a poly(meth)acrylate ester and has a storage elastic modulus of
1% 10% to 3 x 10° Pa at 20°C and a frequency of 1 Hz, with ultraviolet radiation, said
acrylic release agent having a contact angle of 15° or more with a mixed solution of
methanol and water (volume ratio of 90/10) having a wetting tension of 25.4 N/m. This
acrylic release agent has comparatively high adhesion with a substrate made of
30 polyethylene terephthalate after applying on the substrate. This acrylic release agent can
maintain a comparatively low peel force from a pressure-sensitive adhesive such as acrylic

pressure sensitive adhesive even when exposed to high temperature. Furthermore, this
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-1 8 DEC 2006 WD 03/095578 PCTI US03/ 12236 acrylic rel ease agent
substantially has no influence on the residual adhesion of the adgiﬁvzﬁ% As
i s apparent fromthe above description, the acrylic rel ease agent rioed

above is prﬁ{)@@ﬁﬂg?3§ passi ng through the step of irradiati &&Eﬁﬂgﬁgyl i C
ecu ,

rel ease age rsor with ultraviolet radiation. Howe

ultraviolet irradiation dose required in this step varies w dely dependi ng
on the conposition of the acrylic release agent precursor. Wen the

conposi t i on aglie Feleasepgenbsubstadtially hagexinfluence op thegesidyab adhesignefithei s conpar ed
with the cogmasivki on which requires a |arge dose, the dose varies sonetines
by 3 to 5 tines. 10 Summary It is desirable in the preparation of the
acrylic rel ease Agdsappatent frorth dhembiee desyription, the geryli¢ wiease aganldgecribad t he
required ul 1.0l i | ati i g, Pt t he

eyl ool o8 pEbed bRy MhofliFo HEPBRRRG A BIHEP Bl

I rradi afi on peboasor with bltnavielet eddiasion.i Howews.ahée altaviokbuirtadiativy dosé hequired e nt

invention is.directed t rovi din n acryl.i.c re|l ease. agent precursor,

whi oh ks Wit G0 i §Seheniiag B AepYinich oAhEAHGIERE R ng 1 ne
above- ment i @RRErsor. SWBEPEB bombositih vatlifH @b@ifdslanAl PSS Ifbinea felease sgefiiar ati vel y
smal | ultraviolet dose. Additionally, the present invention provides a

rel ease agefPmARE] With thegompositian yhich requiresq 056 theglose vasics sQERes BYnd a
process for jp59e¢iiekng the sane. The present invention provides an acrylic
rel ease agent precursor which contains a poly(nmeth)acrylate ester having a
group &dpabl e of being activated by ultraviolet radiation (also referred to
as "an uItrgﬁhﬂ{gﬂ active group”) and has a storage el astic nodulus of 1 x
102 to 3 X a at 20C and a frequency of 1 Hz, wherein said precursor,
after irradiati ol i9desigrblpinthe prephratien ofi the aafylic relgase dgens that gherg eotl) Bvgl e of 15

or nore to @.m ] : giag ]ng ratl Qe /10)
havi ng a wet |%2@§§%%ﬁﬁg€rg@lﬁgﬁﬁ%%%}e egg’ghg%eéﬁ%@lar i(g'lcgh%pgsﬁfr)%@t?ded by
f orm ng t he theaicpdis eelegse agend pecunssrand (2) aredigctibs i dtrevieladimadiatel ddse g t he
rel easiS ageg{gggp& cursor wwth ultraviolet irradiation. Wen using the

e

acryli ¢ rel 2Gdnrease RPN Vs cr i bed above, it becomes

The present invention is directed to providing an acrylic release agent precursor,
which makes it possible to prepare an acrylic release agent having the above-mentioned
releasability as efficiently as possible in a comparatively small ultraviolet dose.
Additionally, the present invention provides a release agent article using the acrylic release

20 agent precursor, and a process for producing the same.

The present invention provides an acrylic release agent precursor which contains a
poly(meth)acrylate ester having a group capable of being activated by ultraviolet radiation
(also referred to as "an ultraviolet active group™) and has a storage elastic modulus of 1 X
10?to 3 x 10° Pa ar 20°C and a frequency of 1 Hz, wherein said precursor, after irradiation

25 with ultraviolet irradiation, has a contact angle of 15° or more to a mixed solution of
methanol and water (volume ratio of 90/10) having a wetting tension of 25.4 N/m.

A release agent article is provided by forming the release agent precursor on a
substrate and irradiating the release agent precursor with ultraviolet irradiation.

When using the acrylic release agent precursor described above, it becomes

30 possible to efficiently prepare an acrylic release agent.
Generally, when using a mixture of a poly{meth)acrylate ester and a free radical

generating agent having an ultraviolet active group, the ultraviolet irradiation dose can not
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30 possible to efficiently prepare an acrylic rel ease agent. Cener aI ly, when
using a mxture of a poly(nmeth)acrylate ester and a free radical Sl BE ng
agent having an ultraviolet active group, the ultraviolet irradi atl on dose
can not - 2wh 53906 WO 03/ 095578 PCT/ USO03/ 12236 be redpegsdisizggder to
prepare the acrylic rel ease agent. Therefore, the poly(nmeth)acrylate ester
having an ultraviol et active group used in the present invention is

essentially ( (St er
and a free rbggédfur: lg%%dee%gé) ng""g ]S'h a%i/%agnég e?éa%éli}éb{ﬂgﬁ;&é'@ﬁéd\)l %’r oup

The present estnn/lmvtngcam mtrdvholdneicmqograumnadd hytha@;csmt 1rp4emﬁmns eﬁemmligdr ment s As
w |l be appatsent i,nary, skill the ar t he present
i nvention i sdarrrqe(S?nt F‘i"tﬂtsé "f‘ﬁ%gga %‘ﬂb it te&étgft?q dee rﬁdlﬁﬂtgs?qrat M&s used
herein, the agenm\'/'mg)mtﬂﬁhvlangh@wergﬁ)ug_ef| ned as a value of a contact angle as

measured by a m xed solution, (volunme ratio of 90 havipng,.a wettin
t ensi onéj of ~ 25. 4 The RiesRng HWentiqhawiilbg eg}plgngglmgay QéEQQC"%F@b?@Qﬁ‘HF el s

conduct ed_Unhg@ppadif 12 WPan Ginin! RIPRTA 4, trefreRAinCenfiB ischol BB v

hum dity of 5059 used herein, the storage elastic nodulus (G of the
acrylic rel éegeseeagmwlmm%@arrwdméet@u val ue as neasured at 20C and a

frequency of 1 Hg lu cﬁﬁé}ﬁ%ﬁéﬁ\gﬁﬂ conth% ure dé@&?%s:?%tbec&ft O%Etgnggag

exanpl e, Dynami c yzer manu eonetri cs
Descri pt | on mﬂ’asxtrdstbby) mmeldgeluﬁblg(volumtsraﬂo of%w)mmgamtungnamo&mms 4g one

enbodr a, rel e reI ease tape of .th r.es i.nvention.
50 Dot 11 e Npdteise 5158 7o o8 ThEmE AL ErieE i St B BT iRy s en
invention i sfa eyt of ZRPCShE b elatbRMuRidiyd 50+9%| ymer such as

pol y(met h)acryl ate ester having an ultraviolet active group. 25 The

pol y( met h) acr yl af*é uped herein, t@(ﬁﬁﬁﬁﬂ‘é"laﬁlcé‘ﬁ’ﬁ‘ﬂl“ﬁﬁ@ of e pergli¢ reéqrﬁeargea*cr ylic
mononer corrrg,%@rasr 18 QRhRE B4 Hﬁas%re(d@ﬁm@&'a%'f?éqﬁe wfnq{&t%sﬁedrﬂtoﬁwusﬁgfaur)

(hereinafter also referred to as a "first alKky ‘g‘rreth)acry ate")
(et h) acr y| aiseodhasticitiymeter (for exagple, Dynamic AnalyzerRD I manufactured by

15 Rheometrics).

Brief Description of the Drawings
Fig. 1 is a cross-sectional view showing one embodiment of a relcase sheet or a

release tape of the present invention.

20

Detailed Description

The acrylic release agent precursor of the present invention is a polymer
composition containing a polymer such as poly(meth)acrylate ester having an ultraviolet
active group.

25 The poly(meth)acrylate is, for example, a copolymer formed from an acrylic
monomer component containing a (meth)acrylate having Ci3.30 alkyl group (hereinafter
also referred to as a "first alkyl (meth)acrylate”} and a (meth)acrylate having C;.)2 alkyl
group (hereinafter also referred to as a "second alkyl (meth)acrylate™), and a
(meth)acrylate ester having an uvltraviolet active group.

30 In this case, the alkyl group of the first alkyl (meth)acrylate constitutes a

comparatively long side chain in the copolymer. Such a long alkyl side chain is effective



group (hereinafter also referred to as a "second al kyl (neth)acrylate"), and
a (nmeth)acrylate ester having an ultraviolet active group. 30 In this case,
the alkyl group of the first alkyl (neth)acrylate constitutes a 80EC 2008
conpar at i vehyo b#ARss781 de chain in the copolymer. Such a | ongeplikslizsde chain
Is effective -3 B DEC 2006 WD 03/095578 PCT/ US03/12236 to reduce a surface
energy of the acryl Ic release agent. This surface energy is estinmated by
the "contact _a descri abgve.. Preferred. |l o al k si de chai n does
ot have a SolaReemEReb e ot BTk ey Shisoas Spekn e Re RO BY oup.
or nitrogentholcopaasplier bsdesaiiediaboveg gr oup. Al though 5 the long al kyl side
chai n can usuall I ntain 0 ratively | ow peel force at | ow tenperature
and hi gh terrpera%éfﬁr}%Te ilpng %‘f‘lﬂl &lp“gﬁllnldo?sd‘ A%st Oif"‘zﬁ'ﬂn"&oﬁ”g#ﬁﬁ‘i’é‘c‘? ly | ow
peel force c%ﬁi‘yl%rdn@' BV 6x A g, mmdggn-t&}%hﬁiﬁhafus-fctdﬁkﬁﬁﬁ upd FAAHu S
exposed_to hi nper at ure. Preferred first al kyl (meth acryl ate

cont ai nfng &b qglﬁh@alﬁylksﬂe diainecap NataHy mapdaip asemparatixely loweies) forge\it ke cet vl

(et h) acryl %@erﬁaﬁ%ﬂ}%ﬁ&fmﬁé grsfeylt?st #ficQlt obﬁaﬁrm at a'dd qr‘ahbél fwhaie. The

al kyl group o e seco et h acry ate constitutes a orrp ratively
short side dbtme whcma tdh@se:@gmtbamgrhemimfbmlloaﬂcgrmp 15@1;1103@:1 wihight al kyl side

chai n can reduc SS.tr t.ur e e rel ease agent
recursor t Sty Prctier ! et bt Bheh M ERiaE adonealliy 88 FRE, 07 age
el astic nod uhdhsdet Ihuﬁyl‘(ﬁbﬂh%cwmél,l datyd(nialgeryfate) edryK(mideh)ddiFlateporbekentP6 Pa,
t hus \]lél ng |t | ble to provide snooth peeling froma pressure- sensitive

adhesi to f“ﬁ %fPl c release agent. Preferred short al kyl side chain does
not have the polgg alkyﬂgrbapaﬁhe géceﬁuoarémﬁlémm#ym@e&mmﬁsmcba@aﬁaﬁvéme al kyl
side chain of the first  alkyl (meth)acrylate.” The copol yner does not limt

t he anount éhonmcmmm@tb#cw}mﬁécm pve. Z%ICBaﬁb@ﬁéhv idecchainicad above i s
not usual 'y [l4m fh% 1asPHhnst %ttgrhﬂéatu}eofftﬂcrréﬂsas%l géﬁh p{e(cﬂ}%h%%ﬁd bt oﬁ/gengéecond

al kyl (meth)acrylate 1nt eam) t withinara rom1l y wei ght
based on t ha resoitait caealghdedude thdretofage dastialmogdhilu§ nes h:)lm:wy]uataera@a(fromebﬁnd al kyl

(et h) yl ate. Wien the amount of the first alk th)acryl ate exceeds
about ég% by‘o Wé'i’@ll]&f’at H’é‘sgﬁ‘?%l"d’qs%]l’ é%@%&%ﬁ?‘ogfggege éﬁ"?a"[’ $EYE-hi gh
crystal lini fsxnsﬁﬁ,c%ﬁe%welta tlﬁfac@lérrél%gag%ﬁt 'I‘}Eﬂel-f@d‘%noilk)ll Qﬁetheﬁﬁaoaln%vl
(meth)acrylate and tends to provide jerky peel

have the polar functional group described above, similar to the alkyl sxdc cham of the first
alkyl (meth)acrylate.
The copolymer does not limit the amount of two kinds of acrylic monomer
20 components described above is not usually limited, but contains the first alkyl
(meth)acrylate or second alkyl (meth)acrylate in the amount within a range from 10 to
90% by weight based on the total weight of the first alkyl (meth)acrylate and second alkyl
(meth)acrylate. When the amount of the first alkyl (meth)acrylate exceeds about 90% by
weight, the acrylic release agent has comparatively high crystallinity as a result of a strong
25 influence of the first alkyl (meth)acrylate and tends to provide jerky peel. On the other
hand, when the amount of the second alkyl (meth})acrylate exceeds about 90% by weight,
the acrylic release agent, tends to provide a comparatively high peel force, as a result of a
strong influence of the second alkyl (meth)acrylate.
According to the present invention, both of the first alkyl (meth)acrylate and the
30 second alkyl (meth)acrylate have a C,; alkyl group.
In another aspect, it can be said that the poly(meth)acrylate ester is derived from a

monomer component containing an alkyl (meth)acrylate having a branched Cs.39 alkyl
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hand, when the anmount of the second al kyl (meth)acryl ate exceeds about 90%
by weight, the acrylic release agent, tends to provide a conparatively high
peel force, as a result of a strong influence of the second al kyl 8 BEC.70

q azi%l

I kyl

(meth)acryl 3§o3dd66R" ding to the present invention, both obchRSosliaiss
(meth)acrylate and the 30 second al kyl (neth)acrylate have a Cl12 al ky

group. In another aspect, it can be said that the poly(neth)acrylate ester

is derived froma nomer conponent contai ning an al kyl _(nmeth)acryl ate
havi ng a br %’i?}’rli’et’f’d&ne%r;g‘irié&? erzeﬁ’r apganpigyiolgiacyy @'QB%?E"W"‘?S["? 453/ 12236

group, and alkylahéthpedateRhaRinRsd tthndhed CRY aiyl probip Meivak eteddghdxye group.
Exanpl es of the_ al kf/r?’ (et hﬁ)%;%:ryl ate hava?dr?ggljg %ranched %-3 al kyl group

i ncl ude 2- et(Ayiassylate, 2 hgayldpdesy pesylate. heptyipndesend agylag Pyactitdecyl actylate,
2- hept yl undeggYdon Mﬁ&ﬁﬁgrtyﬁgt@%%h demy h)zéﬁf]éfé Rdving a BiaflcHed Qfgg @hé in can

(meth)acrylate. Such a (meth)acrylate havi'ng a branched si aln can 5
reduce ?¥he gedicathe storagstelastiomadulys andsirfacerenergs by dewegingshe ¢rystellinatyjitselfe
crystallini Lt.self. Th It s ot necessar t acrylic rel ease
agent prec u?l?sﬁ(')l%’ "tsﬁ(; nétonr? %?iséngif ?Albt}’%%(')c fHEIenss 288 5%5%8#tf)rcgﬁtalé’lctﬁ'élcompomng

(et h) acr yl abeh arfotstatiyb (toeth)abnylatd drelt sagamd rajkdybnsethhacglatdodederited ubovesis faras as i t

has a branched - 30, al kyl group. The | yme f 2-hexyl decyl , acryl ate or
2-oct yl decyl!* haégﬁ’ﬁ_“&l?eg @dﬁ_@lgi’]t%i Wy ﬂ‘eﬁﬁ'&i’%ﬁ‘ Pé%'%a’&ﬁ%i'ﬁ%rﬂﬂeaé%ﬁa‘g g1
precursor beeAusecdnktitaRE a prefdrttad abBlic 86leHse agnbpeblirf R BecMBEN 8¥n Sinplyhe el ease
agent. According to the present invention, as described above, the

pol y( mé® h) adpdncathe suacespengy of e relpase agandl et active group. This ultraviol et
active group can A‘l@&&fn@&@fhg tpi- s in eﬁgbxﬁ%r %éesEHEch%bB\?é, ﬁ%ﬁ:%lﬁ&@i%aéﬂflﬁ ursor by

irradiation with ultravio I at1on. generated ‘free radi‘cal pronotes
crossl i nki ngstef hasiae ulteaivipdet ectivgagnoupp rlddéunlsorolelradtivaigreup can geoerd atfiee
substrate, r |t i i i nt._in.ad i bet ween.t he.substrate and
The 1ol ons Eat I B8 18 Redn B AU ST i B Vi B RGO RiO SBBL 0 ot on
i s achi eved,gehdigted fitd radichlgireinos tiosdinking 0Pth selemst agqne pietirea dnyt adliesibh ed, but

is preferably those derjved from benzophenone or acet ophenone. |ntroduction
of !to heflgltrég‘i %’Itt]’%tfa‘eaéetsi’ 08 4§} YLiRrofegepta 2 lﬂfﬁioﬁ?(bﬁ%‘feﬁﬂ‘ﬁlersgp%ée a0d dhe canubeI

conduct ed byeleide QEder Al fads the CBREIInAGFMEIY he@odsenit ivintiBYis2Bhidvedidhk r avi ol et
active group_as_a nonomer conponent and polymnerizing the nongomer conponent

cont ai ni ng tHHEViQkE @R RETQMPAS Bolespee ficallx lgpited dt isgpr ﬁfﬁ’{?ﬁh'nh@ﬁe deriged from
]S ;Tgﬁnhz)figrly't ?"ﬁmBoﬁ/o gé %‘gi&éﬂi? ﬁieé@?e.uin%&’d&i% 6f th@ Gltla¥iol0 AAHR grSupthtb e @ range
poly(meth)acrylate ester can be conducted by incorporating a (meth)acrylate ester having
20 an ultraviolet active group as a monomer component and polymerizing the monomer
component containing the (meth)acrylate ester. A preferred amount of the (meth)acrylate
ester having an ultraviolet active group is within a range from 0.01 to 1.0% by weight per
poly(meth)acrylate ester unit. When the amount of the (meth)acrylate ester having an
ultraviolet active group is lower than 0.01% by weight, there is a tendency that a
25 substantial effect of reducing the ultraviolet irradiation dose required to form the release
agent can not be obtained. Even if the amount of the (meth)acrylate ester having an
ultraviolet active group is greater than 1.0% by weight, the effect is already sufficient
under conventional conditions of irradiation with ultraviolet radiation and an influence of
the addition of a new component is likely to be exerted on the peel force.
30 The polymer of the acrylic release agent precursor preferably has a weight-average

molecular weight within a range from 100,000 to 2,000,000. When the polymer has a

weight-average molecular weight of lower than about 100,000, the resulting acrylic release
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poly(met h)acryl ate ester unit. Wen the anmount of the (nmeth)acrylate ester
having an ultraviolet active group is |ower than 0.01% by wei ght, tB‘WﬁeZths
a tendency that a 25 substantial effect of reducing the ultraviolet

i rradiation@gfdseguired to formthe release agent can ”9&:1‘)‘1‘1@03919? /1 ned.
Even if the anount of the (neth)acrylate ester having an ultraviolet active
group is greater than 1.0% by weight, the effect is already sufficient

under conventi itions. .o Lon th.ultraviolet ra |at|on and
an infl uencga 'ﬁrbr%cﬁrsgp iaf’iugaesglablgil@ﬁe%g?ﬁs‘ényﬁenﬂ? Hoﬁ)ﬂ%ffr 3 3¥BE"5xert ed on
the peel foraveragSfiolEhalapwtightof gedatetr ttmnabwm rz;ooo,oem aattsfachgre peel pederiancds
preferably has .a .wejght-avera ecu t W thin rrange from

100, 000 to ?’%%me%ﬂ%\ﬁ‘@ﬁ it ﬁg&ptBrgg ‘h&’émém tpogwgb‘énﬁml ecul ar

wei ght of | uBymdrizaibraefition 0L B heréihater BEdahde oTGs AfghWidcsifye! ease -5 8 DEC
2006 WD 03/095578 PCT/ US03/ 12236 agent precursor has an undesirabl e hi gh

peel fofce. When Thp&opemheampenent descaibethabove ganybeqisuzity pRadymarizedsi thet  of
gr eat er ¢ harhallor & AR e 3bist oS b hehfln BEEAGE TR To 1 5n0D! 21 NG,

however, it tends to becone lcult to treat t e polynmer “duri ng
pol ymer i zat iagrylic eclease agenti precurstre Prefermesi mébfmamamrmaaelen@f palyrsertraton. VitdTosi ty.

5 The MDNONEY, Iu%ggg&pﬁgﬁzaQ%g%ﬁﬁg lgsugl co%d&c‘?e{h 19%he s?% threQﬁ %{lm:‘rl Zed in the

presence of a prede n ne Ion of thereby to
forman acrephiponenelsetiselved and sorb\reﬁt; together wiBli efe@:brymtnpaianmuumaﬁn an is
[ zatlon Thi s ' I.zation can_ be usuall

Conductla i APRPHEE A B8 e 15 o BHBRE SCI MG s e BB PPN o

sol vent, towﬁ%mréacﬁ&ﬁprsmlcywuezﬁwmtllslaﬁéﬂtﬁé@ampxeﬁbxﬁdm@ at nospher e of
an inert gas such as nitrogen at 50 to 100C. As a result, the solution of

the pol ynerPobanesizatione tASShe palvantder examplssthyd acstates mathyl sthyk keteneon bemianep| et i on
of the pol yaphi E&H' mf:ce%ark hlglc et e e\égl'a} w?&ﬁ}fof rﬁerﬁglz{;yﬂc BhEs Ei?o thget hy'

et hyl ketone or heptane e use necessar nol ecu ar wei ght of
t he pol yner abayc-tﬂmcwmrmelba'd!ddlogﬂhhamamadeﬁmthb@dwange by addi ng a

chai n Ygansf et 2480bof el DS ATMUGR s nbOpEHRAONIRL! FRI LORALLE LALRT 15 "

specifitcally limte an a conpoun
2, 2' - azobi sicealpuind snoh hy 2 Rea,zoﬁsﬁobtmabirﬁc( 2 mdb)sl(buicmymmmmtref)) opR,22, 2' -

T ol S PR ) oSSBT Rl 251,
2,2' - azobi giefdxiétntdyosd dséd ﬁsethéﬁﬁyglcﬁzanai Ridiier? PaRiciMbbUt yronitrile) are
comercially avail abl e
azoblslsobutyromm]e and 2,2'-azobis(2-methylbutyronitrile) are commercially available
20 from Wako Pure Chemicals Industries, Ltd. under the trade name of V-60 and V-59,
Preferably, the polymerization initiator is used in the amount within a range from 0.005 to
0.5% by weight based on the total weight of the monomer component. When the amount
of the polymerization initiator is lower than about 0.005% by weight, the polymerization
reaction tends to proceed comparatively slowly. On the other hand, when the amount of
25 the polymerization initiator is greater than about 0.5% by weight, the resulting acrylic
release agent precursor tends to have a comparatively low molecular weight.
The acrylic release agent precursor as described above is converted into an acrylic
release agent by irradiating with ultraviolet radiation, after the precursor is coated on a
substrate. This acrylic release agent has a contact angle of 15° or more to 2 mixed solution

30 of methanol and water (volume ratio of 90/10) having a wetting tension of 25.4 N/m.

Such a contact angle is advantageous, since it effectively inhibits a pressure-sensitive



20 from Wako Pure Chem cals Industries, Ltd. under the trade name of V-60
and V-59. Preferably, the polynerization initiator is used in the_anount
within a range fromO0.005 to 0.5% by weight based on the total weﬁ@ & 206
the nononer weuREasRt . Wien the amount of the pol ynmeri zat ippRajsphiizh tor i's
| ower than about 0.005% by wei ght, the polynerization reaction ten to
proceed conparatively slowy. On the other hand when t he anmount of 25 t he

pol ymeri zati g jator,is greater than a 5% b i t he resulting
acrylic relaé1§§ a%%f”%ﬁ“@@ﬂ&%?a %‘b‘?rq’(ﬁ Fl'g g F‘é@?@%ﬁ%ﬂ B A9 ecul ar
wei ght. The reducys ihe affitligacieh hgadtesipe.ecur sor as descri bed above is converted
into an acrylic release agent by irradiating with ultraviolet radiation,

after the precur S50 this acpAic selezsp agent sarpyide éccrfFI‘ﬂ sompargiively lom peglfercsgent

has a cont acfoanabe mﬁsﬁﬁlwaﬁfegserets@nﬁumas&@%ms%aéﬂ,ne r&ﬁirﬁﬁﬂﬁhw@”d

wat er (volune ratio of 90/10) having a wetting tension of

cont act Sangl ahesivea Pyaha pepd derce isgdvantageousde asdy poad layelzashishiet from an

pressure-se 6 i ye from
wetting andn@hégé‘é a%c govg%gh%%g%rtfg}?ﬁ% %?Sfac hcgﬁ;licgﬂgénje(éé% C%axd al so
reduces the la{vén thaztly2\NI25rmmhes mdd:wmd\bgtheﬂgbreccss Hnssnbeﬂmytheoexmbbaseaagent can

provi de a certai arativel eel for f 0.05 to mmto a
pressure- se n@?’W%ﬁﬁ%??W& Sglffb%cfgweéﬁ Yespghyasithe 19(@?&5?5&“@ e"‘ﬁ’ési’tfve\?éées

adhesi ve. Suagliheexa@ples iexcEBed eradghf@nt ageous to easily peel a rel ease sheet

from an_adhesi ve tape or an adhesjve sheet. Preferably, the acrylic rel ease

agent H8s a peel Ip&igd ofrossrsseiianal vigy ofone apbedingnt obarelpasesheai ot referss
process desciidiqela feleatdSpehi<aTRE %Pmctrppes@m iBRRGSAL s I Tifis i&[e%?é#& (papsitive

adhesive such as the acrylic pressure-sensitive adhesive e exXanpl es
descri bed hetogipasediod a subsgrater{2)Ring. an Berybic mleassagep®) famed on thy substiaisd2).

nmbodi
oo TNt Ol aR R 0BR s (PhoBoE AR EREkeRle RERL ERAEHRNED:
conposed of of thredentineentidh wathalteaviadetradiatonr &lsedlyethispenglic(r8leaseagentd on t he

substrate (2 Thi |i¢c rel ease agent 3 LS qgbt.ained by irradiating
t he ac3§| i c %@Mﬁﬁgﬁﬁ@b%@afmﬁs’imﬁt é%tf@ﬁ?’ Qi driim o fosaersii
ul traviol et RN élﬁnS%] eHeldfl bUtmnE@b?u?a@faYlhg G;nh%h?aa«fo@et@aﬁmonla&erl&aw med on
the substrate in i ckness within a range fromO0.0 m The acrylic
rel ease agenwith the gersibie egldage ftﬁ?ﬂfaprﬁwsobyAS diselasedin g pa,mphlemftlnamauo@d
radi ati on afy g8 WAG1HSdils KRIXH 1Bl ARLaRIEN PaBhFiicHRn) M5
i scl osed |n € panp Iet erna

2001-240775, the acrylic release agent adhcrcs to the substrate by the irradiation with

20 ultraviolet radiation, even though the acrylic release agent has no polar functional group.
As the substrate, for example, a film made of plastic such as polyester or polyolefin (for
example, polyethylene terephthalate, polyethylene naphthalate or polybutylene
terephthalate) or a paper can be used. Preferred thickness of the substrate is within a range
from 10 to 300 pm.

25 Usually, the acrylic release agent precursor is produced by the solution
polymerization as described above and exists in the state of a polymer solution.

Therefore, the substrate is coated with the polymer solution in the thickness within a range
from 0.01 to 1 pum, and preferably from 0.05 to 0.5 ym, using a coating means such as bar
coater. When the thickness is lower than 0.01 um, it is difficult to form a uniform coating

30 and the peel force of the acrylic release agent tends to be increased. Even if the thickness
exceeds about 1 um, an influence is hardly exerted on the peel force of the acrylic release

agent. If necessary, the polymer solution may be applied after diluting with a diluent until
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Publ i cation WO 01/64805 and/or KOKAl (Japanese Unexamni ned Patent
Publication) No. 2001-240775, the acrylic release agent adheres to gtjtg 5
substrate by the irradiation with 20 ultraviol et radi ation, even though t
acrylic rel 83,6046t has no polar functional group. As t 55?115 sate, for
exanple, a filmnade of plastic such as polyester or polyo eF| n

exanpl e, pol yet hyl ene terepht haI ate, polyethyl ene naphthal ate or

pol ybut yl ene epht hal at e a paper can be used. Preferred thickness of
Phe. subot r at PRSI TSR rf@échﬁmeemﬁwalﬁ iB g difpiens inalude ety aceiaife DAt} v 1 i

rel ease agenicefifeSmeth§OdthylkefdnedHARH i¥utyliRisfR! dxafd) hept@he/ [REdné Al as
descri bed above and exists in the state of a poI ymer solution. Therefore,

t he subst r at @dfos meghyleng chlotife-t he pol ymer solution in the thickness within a
range from 0.0l 9 Hbré%?%e%fﬁﬂ; éfa lf%ﬁ‘a?d&%?f:&l &05%@#0%%91& gpating

nmeans such as bar ter ess I's | ower It is

di fficubt toacndtcrrelaasu ragértb bmm@muongzlmmlmmlethmiiptml Undike electfrort teemait ksy | i c

rel ease agentotgrédss tto edlltnc &] Z‘r lEr en ? (gc (#(n%sss exceeds about 1
m an i nf I uehtBSGeEaRP redialg Bt HiravioleT X arggglun Bre st PERE Y c rel ease
agent. |f nesmesgheig of bl theftQlay Sih as Aittopér0 ITheRforbahapfidiatidn fithaltradidlest i ng Wi t h
a diluent unti] -7 8 DEC 2006 WD 03/095578 PC'E/ S03/ 12236 a predeterm ned
viscosity .sraaleﬂ%%am%@a&%}hég that with glegfrqmhsam- iSHER BRiwFrgiaTsleassagemican but yl

acetate, netpkre@idid t&&;tegm?sxramg tawcnb&pal%wm&%;mgem tﬂ@ﬂ'x@ﬂ'ﬁt inD&RbANRe
tol uene, xylene and/or nethylene chloride, The acrylic rel ease agent

precur§@r apfss etimadiavens with bl vislsb tadiation &méﬁm@dmugmdh@ﬁnd andatmgtirecofy el ease
agent Dby i ”ﬁ’ngka@ﬁr{ ggérg{l el bie! | e%anﬁ%ﬁBée dnm{fj Ar@gf%h??dtr on beam it is

not necessary e Wt Vilo) reduced pressure
on in an at ii9sphen’e Asfdeamhedab@vegths peluomtla)scrmlaterccfgmn acryherebfasy agentt he

irradiation with uhtravto etlt diatio eﬁ“"% S|er t %rﬂlthatb

el ectron beaft-"&1¢ a%‘?“éé%‘?? ac %’8%%“5’8&? s, el age §8&M°% o the
substrate asefﬁeismryﬂwdhca@mvzeshoﬁqm ding to the present invention, the 10
dose of _irradiati on wi th ultraviol et rad| ation _vari es dependi ng on the kind
and stridcture of TheRESERYIBNCAtSH Yatsplancd by By ofatrisied smppgimentsot Hsse wi t hi n

a range fro%rggnglgv&aggﬂ;gyogngmememcr| bed above, the poly(neth)acryl ate of
this acrylic rel ease a?ent precursor has an ultraviolet active group.

Therefore, the rélheasky tagté}epryéat@ ¢stdranayda dpdveddram & phwlity obmeeniessd in a short
tine. components. For example, the first alkyl (meth)acrylate and second alkyl (meth)acrylate

may be derived from a plurality of monomer components, respectively.

20 Usually, the monomer component has no polar functional group on the side chain.
However, the monomer component may have a polar functional group on the side chain as
far as the acrylic release agent precursor and the acrylic release agent have the storage

elastic modulus and contact angle described above.

25 Examples
The present invention will now be explained in detail by way of examples. As will

be apparent to a person with an ordinary skill in the art, the present invention is not limited
to these examples, In the following examples, "parts” are by weight unless otherwise
specified.
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15 The present invention was explained by way of preferred enbodi nents, but
the present inventionis not limted thereto. The poly(neth)acryl%qﬂﬁemmpr
may be derived froma plurality of nonomer conponents. For exanpl e,

first alkyl wgeifosamryl ate and second al kyl (neth)acryl ate pchRisodBofder i ved
froma plurality of nononer conponents, respectively. 20 Usual ly, the
nononmer conponent has no pol ar functional group on the side chain. However,
t he mononer conponen have a pol ar functional group on the side chain as
far as the a@?&&pgﬂﬁtﬁggégwﬁgéﬁ?ﬂgrecursor and the acrylic rel ease agent
have the st obag®le gl astic nodul us and contact angle described above. 25
Exanpl es The present invention will now be explained in detail by way of

exanpl es. As wi | [Firshd 08 gatyof ap Noesterddpaopquipeupedly QF AKALECGARIET in the

art, the preSERMICAYANDUSTRYSLTD! add 6103 Sits of BBECRYE. B3R RRowurbdloy he
fol | ow ng exanples, "parts" are by weight unless otherwse specified. 30 -8

8 DEC 2@06 @@M@@W@N‘(Jw@ mmdﬂmncempmméa@@na@ént article

criom caL. 1 G ERk ALy 3 B8 by bt YTPR MU S0R0 BHebe s, S

DAl CEL- UCB GendPiahl¥olbfiéh hewargen satid eonterst oﬁﬁﬁfbrhgrw&gjmp’ﬁthKsesteo ISaA mamanltmml vent

contalnlng e n in a, wei ratio 0 to prepare
a reaction %%y‘ﬁft‘ﬁgeﬁy g\/?'lat aﬁ‘?g ’Pﬂg%d%ﬁ)flélfﬁy]%efm%d‘%lw Y %Il"}rf’“‘fﬁ‘ ester
| SA is a m xfefened tdds 22hdp€)11t{dd@@£y}' hertatey(kedttie paiphict BEHYdraAbAGMPubEEAh WO i N a
wei ght ratlo of 1.1 and_is_al referred to as 2-heptyl undeceyl acrylate

(see tH pan%@@?ﬂofmﬁ%?@?ﬁgwrﬁéus prYlatg eptehayne A WiTavilefgstive g5pupy” EBECRYL
P36 is an acdeyivad ﬁoﬁ%ﬁ‘{ogﬂaa\bh@ OTRE, 50bd parsQr &h nf'i’t?itér‘{.%nﬂétﬁigl%f 20R0jopREL 4 rom
benzophenone. Then arts of an initiator consisting of

2,2' - azobi s(cﬂmthyb’almnnylomaeamdm # reaytionavgssghi dEds inftiatorisemunerniallessel . Thi s
initiator i Savafl ustries,
Ltd. under the t {{H@f ée;ﬁlﬁdé#é P@@@%%ﬁl&%%\g@n&r ?rgffth% Fg’fygga%ct i on

vessel was pur gedl‘ hen.tthe mteniot ofhanegaon vessel s purged with a nitrogen gas for 10

5 minutes. This reaction vesse] was transferred in a rotary constant-temperature bath
maintained at 50°C and then allowed to stand therein for 20 hours. At this time, the
monomer component in the vessel was reacted to produce a release agent precursor made
of an acrylic copolymer. The storage clastic modulus of the resulting release agent
precursor was measured as described hereinafter.

20 The acrylic release agent precursor was diluted with ethyl acetate to prepare a
diluted solution having a solid content of 1% by weight without being separated from the
solution. A 50 um thick substrate made of polyethylene terephthalate (PET) was coated
with the diluted solution, using a bar coater, dried to remove ethyl acetate and n-heptane,
and then dried to obtain an acrylic release agent precursor having a thickness of about

25 0.1 pm.

Using a high-pressure mercury lamp (H type-valve) manufactured by Fusion
System Corporation, the acrylic release agent precursor was irradiated with ultraviolet
radiation in an energy density shown in Table 1 to obtain a sheet-like release agent article
(hereinafter referred to as a "release sheet"). The peel force and contact angle of the

30 release sheet thus obtained were measured as described hereinafter.



15 mnutes. This reaction vessel was transferred in a rotary
constant-tenperature bath nmaintained at 50C and then allowed to st @ 0
therein for 20 hours. At this tine, the nononer component in the Q/vas
reacted to Ry@@ieRsa el ease agent precursor made of an a(l*,ac}uisgs,ﬁ%olyrrer.
The storage elastic nodulus of the resulting rel ease agent precursor was
nmeasured as described hereinafter. 20 The acrylic rel ease agent precursor
was diluted with ethyl acetate to prepare a diluted solution having a solid
content of 1&%&% ght wi thout being separated fromthe solution. A 50 sm

thick substrate mdge saxfnemhu@tabyﬂ Emlﬁlel%méﬁﬂﬂaiaam lﬁaPnEBfamxémaIsaadandM th
the diluted solutiaqn, using a to renove eth acetate and

n- hept ane, %haatsnk EBEGRYL P26 @Bi"éfi‘“ﬁ“rﬁ‘ﬁ b&PNCEE’q%ﬁ COMPAN lﬁr“é“éﬁr sor

having a thigsnesasni@tx Htaéﬁa&sﬂe%a}‘?ﬂoﬂﬂceaaﬂa%ﬁéﬁsure mercury lanmp (H
t ype-val ve) manuf actured by Fusion em Corporation, the acrylic rel ease

agent pﬁecursor was irradiated with uItraV| olet radiation in an energy
density sho le331bl e 1 to obtain a sheet-like release agent article
(herei nafter—vgl'elﬁm-r ed to as a "rel ease sheet"). The peel force and contact
angl e of the 30 rNetteaame sizesdr at iniBxaoiilal eeckpidrae 1 0tegsts 0 ah N «ddesISA held

herei nafter. 8 6 03/ 095578 _PCT, e 2 1n the
same manner %%P ?fﬁ%55%&@81?3%%’%3@?@Bﬁ'ﬁ?@mﬁw-wﬂf SA and
0.1 parts ofadagHamb edfplémntleae!shéct thabyroieCahd tdfiatddVPANY LTD. were added
in this exanple, a release sheet was produced and evaluated. 5 Exanple 3 In
the sal nmanner as in Exanpl e 1, except that 100 parts of an NK ester |SA
and 0.4 par]gzé@iet‘EBECRYL P36 manufactured by DAI CEL-UCB COVPANY LTD. were
added in this exanple, a rel ease sheet was produced and eval uated. 10

Exanpl e 4 I n t he Isthesameamasneras in Bxaiplerplescept thak t¥parts phan NEGsioalAsangf an NK
ester | SA angly 00 & RRFCRA! PRERER frerfaf b BAYERE U &t DI o, 2R, COPANY

LTD. were

added in this example, a release sheet was produced and evaluated.
15
Comparative Example 1
In the same manner as in Example 1, except that EBECRYL P36 was not used in

this example, a release sheet was produced and evaluated.

20 Storage elastic modulus of release agent precursor
The storage elastic modulus of the respective release agent precursors described

above was measured at 20°C and a frequency of 1 Hz in a shear mode, using a
viscoelasticity meter (for example, Dynamic Analyzer RDA II manufactured by
Rheometrics). The storage elastic modulus of these release agent precursors is shown in

25 Table 1.

Peel force of release agent article
The peel force of the respective release sheets described above was determined in

the following manner, using an acrylic pressure-sensitive adhesive sheet obtained by
30 crosslinking a polymer derived from a monomer component containing butyl acrylate,
acrylic acid and vinyl acetate in a weight ratio of 100:8:1.5 with 1% by weight of

isophorone diisocyanate.
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added in this exanple, a release sheet was produced and eval uated. 15
Conparative Exanple 1 In the sane manner as in Exanple 1, except tBdt( 2006
EBECRYL P36 was not used in this exanple, a release sheet was produced and
eval uated. 230, ¢i6ysage el astic nodul us of rel ease agent pregg&ﬁg&yggﬁ storage
el astic nodul us of the respective rel ease agent precursors escribe above
was neasured at 20C and a frequency of I Hz in a shear node, using a

vi scoel asticity ter (for exanple, nam ¢ Anal yzer RDA H ngnuf act.ured by
Rheonet 11 cs) - TheAb TG R SRASERECRAHRIE SO o1t Saok o & IS B Meur sof
is shown in dlowtakd fank in BE6Verd A126°for 6 GbEE.SThe@RAte sheét vds@akER@upRsth force
of the respective rel ease sheets described above was determned in the

fol I owi ng nefifieyen. (pgether with e agiylie adieaiye sheet. audiben alieweddn send & repet
obt ai ned by éﬁp&aﬁfédzpﬁs'd%gm?gmowEhe_f}aeasxgﬁe\?ii W&ﬁﬁ%@ efef t

containing butyl acrylat'e, acrylic acid an acetate 1n a weight ratio
of 100: §: 1. Shepderjliciadhpsiveshieefrat a péel apglo phtR08and apécliog yaie af 200 mm¢mig. DRC 2006
WO 03/ 095578 ; r%lA - i td | V. eet was
Stuck on s rHCAFndEng b RR KGsr RS RRNL BaRY By snifa Bl TR 305%T 1O
hours. The raiplieb®e thdrekhsesheet tvers ereaouéd dndahe resilléngload wat aReai iarpeal fofret he
acrylic adhesgi ve eet,.and then allowed to stand at room tenperature (25C)
el ni ght . PR PeEaREPURE e SR ACVEOH R ISy PERT BB 5 ¢ he
acrylic adhelg{ry\qolgmag?@tm@ﬁdge@ésh@u,gli@'rg;]e 180 and a peeling rate of 300

nun/mn. ina wdth of 25 mm usi ng Autograph (AGS-100B) nmanufactured by
Shi madZ8 Corp., aload applied to the release sheet was neasured and the

resul ting I@&tm&élgﬁglegéageﬁeel force. The peel forces of the rel ease
sheets at varrous acrylic release agent precursors and ultraviolet energy
densities are shdihe contadabgle of the T€leaso sheat wasnmedsured by meing asentaggangle Teeer
contact angl € 0f bG8y KyoWE HiettBR STRASESILTY. HPh%heds fORLR S mRO! ©

et er

solution of methanol and water (volume ratio of 90/10) having a wetting tension of 25.4
15 N/m described in JIS K6768: 1999 was used. At this time, the measurement was

conducted within 5 seconds after the dropwise addition. The contact angles of the release

sheets at various acrylic release agent precursors and ultraviolet energy densities are

shown in Table 1.
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WO 03/ 095578, BGIhdesis3/ 12236 According to Table 1, the stor q,@qnggg%%s of the
acrylic rel ease agent precursor and the contact angle of the acrylic
rel ease agent of Exanples 1 to 4 are 1.4 x 103 to 2.2 x 103 Pa and 37.3 to

42.0, which satisfy the requjrements of a storage npdulus of 1 x 102 to 3 X
106 Pa and a cont@ fdé‘?ﬁg‘PeﬂB]F lmg'glsggget‘ﬂ%ﬂﬁ‘?“f?fmesaﬁgg‘géﬂeqsﬁa&@t PEFYIB05

and/ or 5 JapaRRiCcdiiRr MEGdhE R AN refRUl dgbtior BRahpiek Rio 4 Me-1.42090*18 4947 5.

Further, as is apparent from Table 1, the peel force within the underlined
range has al@iRaend §7.3btoct2\) which satisFisthp reghizements of a storagef modus ofdtx 16¢hen t he

acrylic rel easg t precursor, of rativ anpl [ t | rradiated
W ultravi O o 1 dihand P it sapaLes T e 4 el WO YERBRander Tl Cace
sheet havi ngjpafies UhORAMIRA! Paledf PbikaionKlokAFNo. 2001-240775.

Further, as is apparent from Table 1, the peel force within the underlined range has

a given stable value and is preferred. It is found that, when the acrylic release agent
precursor of Comparative Example 1 is not irradiated with ultraviolet radiation in a dose
of no less than 100 mJ/cm?, a release sheet having a desired peel force can not be
10 provided. On the other hand, the acrylic release agent precursors of Examples 1 to 4 can
provide a release sheet having a desired peel force in a reduced ultraviolet dose depending
on the amount of EBECRYL P36.
All of the release sheets of Examples 1 to 4 have the peel force in the same level as
that of Comparative Example 1 and a detrimental effect on peel force is not caused by
15 EBECRYL P36, that is, an ultraviolet active group. Therefore, the acrylic release agent
precursor using 0.8% by weight of EBECRYL P36, like Example 4, can provide a release
sheet with five times more productivity than in the case of Comparative Example 1 using
no EBECRYL P36, while maintaining the peel force.
Further, the above results suggest that when a dose of ultraviolet irradiation
20 required to form a releasing sheet varies depending on composition of a releasing agent
precursor, the releasing sheet can be produced with a constant dose of ultraviolet
irradiation by adjusting an amount of acrylic ester having a group capable of being

activated by ultraviolet radiation to be added.

25 Examples 5to 8
In the same manner as in Examples 1 to 4, except that 4-acryloyloxybenzophenone

(ABP) was used as the acrylate ester having benzophenone in place of EBECRYL P36 in
these examples, acrylic release agent precursors were prepared and release sheets were
produced and evaluated. The peel forces of these release sheets at various acrylic release

30 agent precursors and ultraviolet energy densities are shown in Table 2.
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Example 6

ISA/ABP (Wihiwthh = —

100/0.1

0.67

"" \D! ®| \D‘ ‘°| "'I
e e ! o’ B e L
cloclo oo

132
1.1

40.8
40.5
41.1
40.6
39.7
38.8
384
37.5
36.4
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Example 5
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Gdw alU According to Table 2, the storage modulus of the acrylic release agent precursor

and the contact angle of the acrylic release agent of Examples 5 to 8 are 1.1 x 10° to 2.2 x
10°* Pa and 36.4° to 41.6°, which satisfy the requirements of a storage modulus of 1 x 10
to 3 x 10° Pa and a contact angle of no less than 15° disclosed in WO 01/64805 and/or
5 Japanese Unexamined Patent Publication (Kokai) No. 2001-240775, as in case of

Examples 1 to 4.

Further, as is apparent from Table 2, the peel force within the underlined range has
a given stable value and is preferred. As is apparent from Table 2, when using ABP in the
acrylic release agent precursor, a release sheet having a stable desired peel force can be

10 provided in a reduced ultraviolet dose depending on the amount of ABP, similar to the

case of EBECRYL P36 in Table 1. Also all of the release sheets of Examples 5 to 8 have
the peel force in the same level as that of Comparative Example 1 and a detrimental effect

on peel force is not caused by ABP, that is, an ultraviclet active group.

15 Comparative Example 2
In the same manner as in Comparative Example 1, except that 0.1% by weight of

benzophenone (BP) was further added to a diluted solution containing an acrylic release
agent precursor of 100 parts of an NK ester ISA in this example, a release sheet was
produced and evaluated.

20

Comparative Example 3
In the same manner as in Comparative Example 1, except that 0.5% by weight of
benzophenone (BP) was further added to a diluted solution containing a polymer of 100
parts of an NK ester ISA to prepare an acrylic release agent precursor in this example, a
25 release sheet was produced and evaluated.
The peel forces of the release sheets at various acrylic release agent precursors and

ultraviolet energy densities are shown in Table 3.

-15-



CO -14 B DEC 2006 WD 03/095578 PCT/ US03/ 12236 According to Table 2, the
storage nodul us of the acrylic rel ease agent precursor and the cogt!ﬁgt G
angle of the acrylic rel ease agent of Exanples 5 to 8 are 1.1 x 10 2562 X
103 Pa and 1.6, which satisfy the requirenments of nodul us
of 1 x 102 3‘?%633469?%57%06 Pa and a contact angle of no less t gﬁﬁ"%@%’g@cl osed
in WO 01/ 64805 and/ or 5 Japanese Unexam ned Patent Publication (Kokai) No.
2001- 240775, as in case of Exanples | to 4. Further, as is apparent from
Table 2, the peel force within the unddiPleded range has a given stable

val ue and ifS preferred. 'S appar €ahpdratid 1 Rol & VRN USTEngaRkve N |t he
acrylic rellease a§&ampNecursor, |a rﬁ:%@%g sheet Eﬁ%ﬁﬂﬁ@ a st a@k&ﬂg%i r gd
peel force mbe 10—provided Tmia Teduced 'Bpwlésw_itqg}?penurng n the

anount of ABP, si fomppsitiont he case- 3m5§ﬁ::m:’ oY 5 A0 P L 1N

v I |

atH of
t he r el eas¢—sheets—ofTExanpt es 5+t 6fhavre—the—peer—Toree+r—th atre—| evel
as that of {Conparativ E%fﬁq% lland a detrinental effect on peel forge is
not caused|{by ABP, that { B3 ulltraviol et active group—15 Conparatiy

Exanple 2 In the sane|mannd® as in Coffdrativp ExaMfte 1, bxcepf-Xhat g. 1%
by wei ght of P&p{gﬁphenone 60BP) was fursher afded t&l a dil pted 3@ utio
i)

containing|a rel egge agent cursof of partp of NK ester
ISAinthis I)?ﬁ"ﬁrm e, a rel %ﬁse sheet pj‘% pro:iucedlz(')é)d eval uate :1 20
Conparative Exanple 3|In t sa man as iph Co at i ve| Exa 1, gxcept
that 0.5% by wei ght of belfophenone QB8 was|furtBd8 added to £l1dil utgd

sol ution containing afpol yroar of |100 o ts of an BK7ester|| SA pasprepgre an
acrylic rel'ease agent precursor in this exanple, a 25 release sheet was
produced and eval uated. The peel forces of the rel ease sheets at various
acrylic rel ease dgdhappareatitemdrabledthe agylie rpleaset agentprepussorslef{Sermpagativar e shown

in Table 3. Exjaﬁxpés D&{a 398 radiated with ultraviolet radiation in the same level as in

5 Comparative Example 1, thus making it possible to provide a release sheet only in the

same level as in Comparative Example 1. On the other hand, the acrylic release agent
precursor of Example 1 can provide a release sheet in a reduced ultraviolet dose by
introducing an ultraviolet active group into a molecule using only 0.03% by weight of
EBECRYL P36. Therefore, it has been found that the ultraviolet irradiation dose is not
10 reduced and an increase in productivity can not be expected merely by adding
benzophenone. That is, the poly(meth)acrylate ester having an ultraviolet active group
contained in the acrylic release agent precursor of the present invention is essentially
different from a mere mixture of a poly(meth)acrylate ester and a free radical generating
agent having an ultraviolet active group and the acrylic release agent precursor of the
15 present invention can increase the productivity of the release agent.
The acrylic release agent precursor of the present invention make it possible to
efficiently prepare an acrylic release agent in a comparatively small ultraviolet dose

regardless of the component.

20
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WO 03/ 095578 PCTI US03/ 12236 Tabl e 3 Exanpl e No. Conparative Conparative
Conparative Exanple 2 Exanple 3-Exanple 1 Conposition I'SA/BP (m xture)
(M%w% 100/0.1 100/0.5 100/0.0 UV dose (nmid/cnR) 40 10.1 9.6 7.9 Peel
force 60 7.3 6.1 3.6 (N25 mm 80 2.6 2.8 1.9 100 0.17 0.18 0.16 gD ®s 19
0.18 0.17 200 0.16 0.17 0.16 As is apparent from T Table 3, the acrylic

rel ease agent precursors of Conparative Exanples 2 and 3 are irradiated
with ultraviolet radiation in the sane level as in 5 Conparative Exanple 1,
thus making it possible to provide a rel ease sheet only in the sane |evel
as in Conparative Exanple 1. On the other hand, the acrylic rel ease agent
precursor of Exanple 1 can provide a release sheet in a reduced ultraviol et
dose by introducing an ultraviolet actjve group into a nolecule using only
0.03% by wei ght of EBECRYL P36. Ther ®#Bi%& it has been found that the
ultraviolet irradiation dose is not 10 reduced and an increase in

productivity can n be. expect.e | kN n henone. . T .S,

t he pol y( et h) g‘cr ylogﬁee()fe @ﬁaﬁé{%} @aawxﬁ%ﬁ }§$J$1Fgf1e§§ta§§r§ péérkgﬁs t mc%%‘%l%aiséled
in the acryli Ca%eﬁ{ Qftfefe, 2RI PIHE Cptea@sor Ofontdids Brﬁﬁﬁﬂ{etﬂ) Bfei &keri Baving an
essentially different froma nere mxture of a poly(neth)acryl ate ester and
a free radi cal uljevielehiarting grage fhat rggnérags anfred radical upam irtadiatioe withoulrawalst t he
acrylic rel ease ;,agent precursor of the 15 present invention can increase the

productivity off9PfEr el ease agent. The acrylic rel ease agent precursor of

the present invention nmake it possible to efficiently prepare an acrylic
rel ease agent in a conparatively small ultraviolet dose regardless of the

co‘rrponent - 20 916 yyee according to claim 1, wherein the poly(meth)acrylate ester is derived from a
| monomer component containing
a first alkyl (meth)acrylate having a Gy2.39 alky! group,
a second alkyl (meth)acrylate having a Cy.;; alkyl group, and
a (meth)acrylate ester having an ultraviolet active group that generates a free
radieal upon irradiation with ultraviolet radiation.

3. Use according to claim 1, wherein the poly(meth)acrylate ester is derived from a
monomer component containing

an alkyl (meth)acrylate having a branched Cs 39 alkyl group, and

a (meth)acrylate ester having an ultraviolet active group that generates a

free radical upon irradiation with ultraviolet radiation.

4, Use according to any one of claims 1-3, wherein the ultraviolet active group is

derived from benzophenone.

5. Use according to any one of claims 1-3, wherein the ultraviolet active group is

derived from acetophenone.

17



8 DEC 1006 <clainms 1. Use of an ultraviolet radiation cured acrylic rel ease
agent precursor in a release agent article, wherein the precursor contains
a poly(nmeth)acrylate ester having an wultraviolet active group that 8DEC 200
generates a free radical upon irradiation with ultraviolet radiation. 2.
Use according to claim1, wherein the poly(neth)acrylate ester is derived
froma nononer conponent containing a first alkyl (nmeth)acrylate having a
Cl12- 30 al kyl group, a second al kyl (neth)acrylate having a Cl _12 al kyl
group, and a (neth)acrylate ester having an ultraviol et active group that
generates a free radical upon |rrad|at|on with ultraviolet radiation. 3.
se according 18 O 9 fivkess Singhidiigia sbAlty (ABOIGAE il S8 s B W
froma nonomer conponent contalning an aIk nmet h) acryl ate having a
branched C&m al#fyl group, and a (neth)acrylate ester having an ultraviol et

active group that gene;ates free,radic ugon irradiation

ul traviol et radiati G @E’%B‘ﬁ ‘?‘gii%\ﬁ@% w %’é’ﬁ’é.%
the ul traviol et?%%‘? Rte he %@i g{h QP&QZW S‘m FRRadi Ng
to any one of clalns ‘whereln e ultraviolet active group is derlved

fron1acetophenaqmnnﬂﬁﬁﬂmﬁﬁﬁ&ﬂﬂﬁﬁmﬁﬁﬁmﬂhﬂmnEm$s for produtaing an aazyt a San
GPM article" which conprlses the steps O coating a substrate with an
aeryllc rel ease ageniradisRpthe eryNételiasqgehitsiradursdr Wil ultedvasiéthadfitnatb Sorfb ke
having. an ultraviolet salve group that gar is a free radical upon

i rradfatirm wi tasndicrelasse sgent layerii aon, and irradiating the scrylic rel ease
agent precursor with ultraviolet radiation to forte an acrylic rel ease
agent |ayer. 18
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