28 SEPT 2006 DESCRI PTI ON RADI ATI ON SETTI NG ADHESI VE COVPOSI T1 ON

Dl SPERSI VELY NATURAL RUBBER BASED PARTI CLES Technical Field The prggg%§¥£$%
invention relates to an adhesive conposition

nat ur al

face as a face and carrying

conceal ability and

whi ch has both advantages of a
rubber based adhesive and those of a radiation setting nedium as
well as to a sheet for carrying information using it. Mre particularly,
relates to a sheet for carrying information which has
confidentiality including fol ded SHEIRIPTI N | ayered sheets conprising a

information which is |ayered by folding and

cut-folding as well as a sheet for carrying information including office

it

supplies such as_size-extendable filing sheets and CORyin aper where the
St QIR

| ayered faces &&RéAdIOLSETGHR AHHE

information is carried on the | ayered face, a pressure-sensitive adhesive
| ayer is set on tﬁ’éﬁp%lé@lfxa@@ﬁﬁ%mﬂﬂﬁr

pattern touchi ng oppositely so that the | ayered sheets
usual | y when | ayered.

oppositely each

SRMERTA 11PN

is enbodied,d

wh:.ec;})leﬂgisrgo&q a?c{]veantages of a natural rubber based adhesive
and those of a radiation setting medium as well as to a sheet
for carrying information using it. More particularly, it
relates to a sheet for carrying information which has

concealability and confidentiality including folded sheets
and layered sheets comprising a face as a face and carrying
information which is layered by folding and cut-folding as
well as a sheet for carrying information including office
supplies such as size-extendable filing sheets and copying

paper where the layered faces adhere.

Background Art

Conventionally in the sheet carrying information is
carried on the layered face, a pressure-sensitive adhesive
layer is set on the layered face all over, partiallyor linearly
in the pattern touching oppositely so that the layered sheets
adhere each other, usually when layered. In this
pressure-sensitive adhesive which is also referred to as
self-adhering pressure-sensitive adhesive, each polymer
adheres closely through self-diffusion or anchor effect by

strong pressure exerted in the state where adhesive layers

carrying

0 PRRTIGIF3r1y in the
adhere each ot her,
In this pressure-sensitive adhesive which is al so
referred to as self-adhering pressure-sensitjye adhesive, each pol yner
adheres closely through self-dif¥ QﬁF%; g%ﬁ?h%

exerted in the §%ate wher e .adhesi. SEPT 2006 are.touched
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conposition type or degree of pressuring. As an exanple of such Sh%ﬁ%ip%g&m
carrying information, a postcard systemand the |ike which have

conceal ability and confidentiality have been rmade practicabl e becon ng
popul ar. Exanpl es of postcard systens include those where postcards
carrying different information such as private business, copied and printed
I nformation are fol ded, cut-folded or where separate post cards are

oo e EoRRs R S 8 80O Bl BUELa) STy, pressure

det achably i ayering 'to onceal abl'e an
confidenti [ | 4 ' , t%ﬁg& 1 'ﬁ?#g}' f jon is red
by the reci%ﬁ:l éﬁ%%%hﬁgég% éﬁéasigrse acdel.&lﬁuérH er, dgﬁg{ r"t]isal-&:’larrpl es of
postcard sx&%&g&- [ qﬁ%ﬁ% |f andegapfidentiality include the
one where an “a ﬁ\é%c%g y%rm'lcs ond%giébf%:? essulﬁgl'undet achably to _
confidential inhar gR! Lefmpeb 0t JTRi ShediCRotheabidslRg 1dfhaidEidon 1S I ed

by the recipient's tearing off the adhering part and Teopening the |ayered

face. Adhey ygs¢eERESEYE L8mIHAEHEO1 DR aRPI ke haQR EBRCSHDSDL 8 8y Higt he
sheet for carrying information such as conceal able and confidenti al

postcard s\driRdedRsi i@hﬁb@\’kﬁaérﬂﬁlbaég}ré@ii@ém baeURAHY et d PN,
emul sion (latex) , nonsolvent and solid. Adhesive conpositions in the form

of aqueous sol ukik@fplazd ENMPCH A rd &yveeRAAlint1aee ae sthiha tehose in the
form of solution, nonsolvent and solid are generally nonaqueous. - 2 28

SEPT 2006 pASs tafiRiyScF Rt ediSensdni tv €1 raffhafia tito o5 Nsts | 48 ahsivetall si ons of
nat ural rubber |atex are popul ar which have

business, copied and printed information are folded,

cut-folded or where separate post cards are layered.

In these postcard systems, an adhesive layer is bonded
by pressure detachably in different modes of layering to hide
concealable and confidential information before mailed, then
the hidden information is red by the recipient's detaching
the layered face.

Further, other examples of postcard systems which have
concealability and confidentiality include the cone where an
adhesive layer is bonded by pressure undetachably to
confidential information before mailed, then the hidden

( information is red by the recipient's tearing off the adhering
part and reopening the layered face.

Adhesive composition forms tobe applied on the substrate
of the sheet for carrying information such as concealable and
confidential postcard systems described above include
solution, aqueous solution, emulsion {(latex), nonsolvent and
solid. Adhesive compositions in the form of aqueous solution
and emulsion are generally aqueous while those in the form

of sclution, nonsolvent and solid are generally nonaqueous.



advant ages i ncluding that they have hi gh adhesive strength, differgsrgEPT2006
fillers may be added, they can be applied also on the high absorption
substrate such as high quality paper. However, natural rubber emulsions are
not suitable for pattern application where partial area is applied because
viscosity of the enulsion is |low, the applied part of the substrate
contracts and so on, though overall application can be exerted easily. In

addi tion, dryingsabhhaeocagpbreaish@e-SUmRiitiRe adB@WileS dopidsiiviRkgcause the
mediumis water. On the other hand, as nonagueous pressure-sensitive

adhesi ve cefpasiltransf madivtd Dmmgabdt Moatediare ipepuiti ngrhiaeh Yage Ones are
comonly used, for exanple, acrylic cured material which is cured by

radi ati on adohnasges ihcladiolgethatayheelleote bi ghayidh&stiayg, strémytiapd g-ray
is used as a pressure-sensitive adhesive as described in Japanese Patent
Lai d- Open Naffede2085742 1o maycher addad | othesetdampe pppisedeatssasomi ve
adhesi ve conpositions, there are advantages including that drying tine
after appl tbet hdgh sabsinptiohaubstvea et | sweid pathisyn qpplitatpapecan be
easily exerted. However, sonetines |acked adhesive strength and sufficient
filler couHdwederhenatideal aibkein emgl § heys hae ncoael tabiedidd patteynwhen
applied on high absorption substrate such as high quality paper because

t hey were ramgiilqafabsbwb@cxe parthalsabearia @rrRdedhbecansenviagosity
pressure-sensitive adhesive | ayers obtained from adhesive conpositions
descri bed gfodenslsion iy T B erRbirR PNt prestie esubnbratet er,

when the pressure-sensitive adhesive | ayer_bonded by pressure was detached,
det achnent contracts and so on, though overall application can be exerted

easily. In addition, drying after application sometimes
requires long time because the medium is water.

On the other hand, as nonaqueous pressure-sensitive
adhesive compositions, radiation setting medium including
acrylic ones are commonly used, for example, acrylic cured
material which is cured by radiation such as an ultraviolet
ray, electron ray, X-ray, I-ray and g-ray is used as a
pressure-sensitive adhesive as described in Japanese Patent
Laid-Open No. 10-265742. For such radiation setting
pressure-sensitive adhesive compositions, there are

{ advantages including that drying time after application is
short, both overall and pattern application can be easily
exerted. However, sometimes lacked adhesive strength and
sufficient filler could not be added as well as they had
sometimesdifficultywhenappliedonhighabsorption substrate
such as high quality paper because they were readily absorbed
in the substrate.

Further, when two pressure-~sensitive adhesive layers

obtained from adhesive compositions described above were



bet ween the substrate and the pressure-sensitive adhesive |ayer sonetines
occurred resulting in damagi ng the informati on because adhesive st?%ﬁﬁﬁﬁ%mm
bet ween the substrate and the pressure-sensitive adhesive |ayer was
insufficient. Disclosure of the Invention In view of the above situation,
the present invention ains to provide an adhesive conposition wherein there
is sufficient adhesive strength allowing sufficient filling of different

fillers, drydrged biEepabkenrappthesbiper s SMH the PLéEHs@YEFabhsandvpattern
application can be easily exerted, application my be exerted on different

substr at es #dites Sed i Byentbaithes ibye priasengich whet seeachba, sabshernentnd t he
pressure-sensitive adhesive |ayer can be realized. According to the present

i nvention tietaedéreVvehd heulbdorLte pan@osks , ppeoyhtiedséns Aviadhedhaeive
conposition, conprising a natural rubber based particle uniformy dispersed
in a radi alapsr sembitiges@qumined ddssl tihe $ h vanagipastlie dnfoanabeon

manuf actured by a nethod, conprising: mxing an aqgueous enul si on contai ni ng
sai d nat ur decawddeidibaside pattéendth whé bwean dthadsabs bnaset ahdgtsenpound

and elevating a tenperature of the mxture while stirring, renoving

vapori zed vetessirenséehsl bijveocadhesilrsi bayandwasephaef igcaentit er by sai d
radi ati on setting conpound as a - 4 28 SEPT 2006 nedi um wherein the

nat ural rubber based particle are dispersed. A pressure-sensitive adhesive

| ayer consisting of a
Disclosure of the Invention

In view of the above situation, the present invention
aims to provide an adhesive composition wherein there is
sufficient adhesive strength allowing sufficient filling of
different fillers, drying time after application is short,
both overall and pattern application can be easily exerted,
application may be exerted on different substrates and
sufficient adhesive strength between the substrate and the
pressure-sensitive adhesive layer can be realized.

According to the present invention to achieve the above
purposes, provided is an adhesive composition, comprising a
natural rubber based particle uniformly dispersed in a

b radiation setting compound.

This adhesive composition canbemanufacturedbyamethod,
comprising:

mixing an aqueous emulsion containing said natural
rubber based particle with said radiation setting compound;
and

elevating a temperature of the mixture while stirring,
removing vaporized water from the aqueous emulsion and

replacing a water by said radiation setting compound as a



radi ati on setting material of the above adhesive conposition is fornmed on a
substrate sheet to manufacture a sheet for <carrying information. Fof} SEHT; 2006
pressure-sensitive adhesive layer, there is sufficient adhesive strength
allowing sufficient filling of different fillers, drying tine after
application is short, both overall and pattern application can be easily
exerted, application nmay be exerted on different substrates and sufficient

adhesi ve s&rre%ﬁ%p Qﬁ%‘é’%@ﬂ the mltz_%frm_t &R I%%saeg{]?%?l‘gi%l%e%%:jéi ve adhesive

| ayer can be realize Thus, application of the ve conposition on the
substrate t Jrdaddie pressure-sensitive adhesive layer enables
manuf acturing of the sheet for carrying information such as secret and

confidential i nhOLIRLISOR %eRIdi®Nvd RaHENGRRBRIdY tabn FrdtafndesErd ption of
the Drawings Figure 1 is a schematic drawing ill'ustrating a preparation

met hod of aaAIEHYetiRgShHA &P aliFUtReZab v a8hREAR Eoklpa¥h BYoh O
illustrate an adhesive layer. Figure 3 is a schematic drawing to illustrate

a sheet fars GyrmEdI®r M Gk t Ricaheiee BNt ddhashFect@yerai shaetegsabl e. -
5 28 SEPT 2006 Figure 4 is a schematic drawing to illustrate a sheet for

carryi ng i fzrm@inpnnfemeairomdhesi ve | ayer is undetectable. Best Mde for
Carrying Qut the Invention By adopting the manufacturing nmethod of the
present invent Far, thdiseprassamedannittiareiadhatirall ayphberthased s
sufficient adhesive strength allowing sufficient filling of
different fillers, drying time after application is short,
both overall and pattern application can be easily exerted,
application may be exerted on different substrates and
sufficient adhesive strength between the substrate and the
pressure-sensitive adhesive layer can be realized.

Thus, application of the adhesive composition on the
substrate teo form the pressure-sensitive adhesive layer
enables manufacturing of the sheet for carrying information

such as secret and confidential information excellent in

concealability.

| Brief Description of the Drawings
Figurelisaschematicdrawingillustratingapreparation
method of an adhesive compbsition.
Figure 2 is a schematic drawing to illustrate an adhesive
layer.
Figure 3 is a schematic drawing to illustrate a sheet

for carryinginformationwhereanadhesivelayer isdetectable.



particles are uniformy dispersed may be displaced with a radiation settin
compound Wi t hout damagi ng uniformdispersibility. This step i s somef$Hegd 200
phase transition. A radiation setting conpound has radiation pol ynerizabl e
functional groups and curedby radiation such as an ultraviolet ray,

el ectron ray, X-ray, i-ray and g-ray. Therefore, the pressure-sensitive
adhesi ve | ayer may be fornmed by applying the adhesive conposition which

contains a radi aliigRResat iisNd scRERAUDNE 88adiRGNRGUEDSsEFREST ¥ esiadposi tion
on a substrate followed by curing with radi afi on such as an ultraviol et

ray, el ectfiin deddbydd BhFriayi & digsFalan RN ve CliydW B8 described in
the present invention Is intended to include not only the one owng to

formati on einddtedeipwg k structure but also include lowering of fluidity
foll owi ng progressing of a polynerization reaction and the |like. The
pressure-sensitive adhesive |ayer contains natural rubber based particles
to realize uniformand high adhesi veness because natural rubber based
particles are di speBeett Mbdeofmlry Cartyihg Dadi aheonnsentiag conmpound.
Further, when curing the radiation setting conpound by radiation, it is
consi der ed t hat Byt belopadinat ithre setriufiag taommau me: theat tcsf Witieh prtesenet ur al
rubber - 6 28 SEPT 2006 based particles. Thus, the natural rubber based
particl es meywdretifaorxediatrer fres carmedimt evhexteioi ndeurali atbloer Sed$aedg
conpound resulting in achievenent of high adhesiveness. Further, since the
adhesi ve cemusiclian drs wndfoonlntdigrssied -wandhe | despbihesd viehts sa
different fillers may be filled sufficiently as needed in _the adhesive
conposi ti orFadigddiany aot i i cemperndfvithpule damr@ing ehbfeeneri stics of

( dispersibility. This step is sometimes phase transition.

Aradiation setting compound has radiation polymerizable
functional groups and curedby radiation suchasanultraviolet
ray, electron ray, X-ray, i-ray and g-ray. Therefore, the
pressure-sensitive adhesive layer may be formed by applying
the adhesive composition which contains a radiation setting
compound as a nonaqueous adhesive composition on a substrate
followed by curing with radiation such as an ultraviolet ray,
electron ray, X-ray, i-ray and g-ray. Further, curing as
described in the present invention is intended to include not

{ only the one owing to formation of the network structure but
also include lowering of fluidity following progressing of
a polymerization reaction and the like.

The pressure-sensitive adhesive layer contains natural
rubberbasedparticles torealizeuniformandhighadhesiveness
becausenatural rubber basedparticles aredisperseduniformly
in the radiation setting compound. Further, when curing the

radiation setting compound by radiation, it is considered that

the radiation setting compound reacts with the natural rubber



the adhesive conposition. Furthernmore, the nedium wherein the naturg} r 8L
based particles are dispersed is a nonaqueous radiation setting conpound.
Therefore, not only overall application but also pattern application can be
done successfully because the adhesive conposition has an appropriate
viscosity as well as there is little contraction of the applied part of the
substrate. In addition, since the mediumis a radiation setting conpound,

drying aft efaafplp0eti OredBy ThHeisdoRBeOHbekk-X1 rhdbbBebasblcpapdidMmEs a
radi ati on setting conpound, besides, it contains natural rubber based parti

cl es, thengfpr fikxled SneBB¥ ¢@r&é@mdidrildle JRtBeOtatingtsdRss&atengbsor bi ng
the adhesive conposition. Consequently, application can be done not only

on the subsédmbind t e s OVt Di§ Of Pt 4 O dbméth 6 CoPNhidte aghibsivahesyi th high
absorption such as high quality paper. Furthernore, when curing the

radi ati on setti murcdrgousdnceytheradhed 108 ,conpdss i@ hder edffbaiehbe
radi ati on setting conpound absorbed in the substrate is cured in the
substrate praEkdined-4drest aivatadine seténags codppiietent sHilkacs smaytbet he
substrate. Therefore, adhesive strength between the - 7 28 SEPT 2006
substrat e andl ldd puESbcienskbnsas i veedeliesn vehé aydhesime becspditient |y
real i zed, and when readi ng conceal ed informati on by detaching the
pressur e- seksmading tadikresiligaltapor obenvéedebyange esf whe raddieadtsiemts bEt ween
the substrate and the pressure-sensitive adhesive |ayer can be controlled to
prevent thehe adeesedei efmpeed tbenfrom bei ng damaged. The adhesi ve

conposi tion wherein natural rubber based
Furthermore, the medium wherein the natural rubber based

{ particles are dispersed is a nonaquecus radiation setting
compound. Therefore, not only overall application but also
pattern application can be done successfully because the
adhesive composition has an appropriate viscosity as well as
there is little contraction of the applied part of the
substrate.

In addition, since the medium is a radiation setting
compound, drying after application may be done quickly.

Further, the medium is a radiation setting compound,
besides, it contains natural rubberbasedparticles, therefore,
it is easy to control the rate of the substrate absorbing the
adhesive composition. Consequently, applicaticon can be done
not only on the substrate with low absorption but also on the
substrate with high absorption such as high quality paper.

Furthermore, when curing the radiation setting compound
by a radiation, it is considered that the radiation setting
compound absorbed in the substrate is cured in the substrate
and that the radiation setting compound also reacts with the

substrate. Therefore, adhesive strength between the



particles, as described above, are uniformy dispersed in the radi?&% 2006
setting conpound is nade to contain further a carboxyl group-contai éﬁ?
acrylic conpound, thereby performance of the pressure-sensitive adhesive

| ayer obtained can be further inproved. In this case of the adhesive
conposition, the natural rubber based particles are uniformy dispersed in
a radiation setting nediumcontaining the carboxyl group-containing

acrylic compayuidr2pd 4 E@%%%M&W%ﬁ%@si@1;3?_%515%5%‘1%@“9 tive

adhesive | ayer obtained from curing this adhesive conposifion by a

radi ation cote dSedBy reat izal, ARPeieR 288 i P ddrid &5 adn EBems BEBAXY |
group-contai ning acrylic conpound, thus, uniformand high adhesiveness can

be real i zedpeleraz e tAatpred surbhaindiasierk aphkkl tleebapéf BoHdeA BlY
di spersed in the radiation setting nedium In addition, when curing the

radi ation getddgropdietaciient redtaééonthétsubsepasedengdthgat the
radi ati on setting conpound reacts with the natural rubber based particles.

In this caseessliréssansptivnadtiesedetlinier &en baldemtitlol Igdtppeentakni ng
acrylic conpound reacts with the radiation setting conpound and the natural
rubber baseth@atdéncdzbed TImSormaBi o2 8f SR THE006 damagedt ural rubber based
particles are firmy fixed in the cured material of the radiation setting
medi um t her ef orithe shitgs iach esmpersddsi omaywhies erigahiatedalArdbbes baskdxyl
group in the carboxyl group-containing acrylic conpound is thought to be
i nport ant frArthebes excci¢tent ibed adever,i aré ol fammlhedispersedean thei ng t he
radi ation setting nmedium containing the carboxyl group-containing acrylic
compound byradiation setting compound is made to contain further a
( carboxyl group-containing acrylic compound, thereby

performance of the pressure-sensitive adhesive layer cbtained

can be further improved.

In this case of the adhesive composition, the natural
rubber based particles are uniformly dispersed in a radiation
setting medium containing the carboxyl group-containing
acrylic compound and the radiation setting compound.

The pressure-sensitive adhesive layer obtained from
curing this adhesive composition by a radiation contains the
natural rubber based particles and the carboxyl
group—-containing acrylic compound, thus, uniform and high
adhesiveness can be realized because the natural rubber based
particles are uniformly dispersed in the radiation setting
medium. Inaddition, whencuringthe radiationsettingmedium
by a radiation, it is considered that the radiation setting
compound reacts with the natural rubber based particles. 1In
this case, it 1s also considered that the carboxyl

group-containing acrylic compound reacts with the radiation

setting compound and the natural rubber based particles. Thus,



aradiation, it is considered that the radiation settingnmedium containin
t he carboxyl group-containing acrylic conpound absorbed in the sub%f?%g%ﬂwg
cured in the substrate. It is also considered that the radiation setting
medi um contai ning the carboxyl group-containing acrylic conpound reacts
with the substrate. Therefore, adhesive strength between the substrate and
the pressure-sensitive adhesive |ayer can be sufficiently realized, and

when readi ng, & 20 L i iy tdehaching %@%m@g,egﬂt&a-iﬁnﬁhgi ve

adhesi ve | ayer bonded by pressure, "detachnent between~the substrate and the
pressure- sengidd \iga adhes] \Wr 12632 thenC 2Bt ehheeliPun’ eVRAterbPE

conceal ed information from bei ng damaged. The présenf invention wll be

further deserdbediids Oedddds msy Rl 11 AN Ur ghar eﬁ@e&apﬁéﬁglpe%hﬁl es The

nat ural rubber based particles are particles of natural rubber based rubber

and the |ikg, !%iéﬂeaabs&%m drifedata i Sy hBeyRdBeSoMSoshd a0t RobBReUgh
pressure-bondi ng. For the " natural rubber type rubber, there is n0o specific

limtation +9nod henpettirt fePbehes@deRbbElSnt fohdpYcbayesickSoprene - 9
28 SEPT 2006 skeleton which is a main ingredient of the natural rubber as

wel | as self adimsitenessres, MHe Idarding B enabdiakibubberttingomwedetm i n
order to inprove dispersibility and conpatibility of the natural rubber
based particdresainwihdiaha adilbdiph gretip-rentadinimg aceppot \wedp@ind bg nat ur al
rubber type rubber with an acrylicnononer is preferable as the natural
rubber baseslrpdititébes.itThe caosydeceddriatethampdia timet 48 tainyinediast er s
such as containing the carboxyl group-containing acrylic compound

i absorbed in the substrate is cured in the substrate. It is
also considered that the radiation setting medium containing
the carboxyl group-containing acrylic compound reacts with
the substrate. Therefore, adhesive strength between the
substrate and the pressure-sensitive adhesive layer can be
sufficientlyrealized, andwhen reading concealed information
by detaching the pressure-sensitive adhesive layer bonded by
pressure, detachment between the substrate and the
pressure-sensitiveadhesive layer canbecontrolled toprevent
the concealed information from being damaged.

The present invention will be further described in detail

as follows.

Natural rubber based particles

The natural rubber based particles are particles of
natural rubber based rubber andthelikebeingamainingredient
showing adhesive strength through pressure-bonding. For the
natural rubber type rubber, there is no specific limitation

on the natural rubber and others if they have an isoprene



met hyl (meth)acrylate, ethyl (meth)acrylate, propyl (neth)acrylate J
(nmeth)acryl ate, hexyl (nmeth)acrylate, octyl (neth)acrylate, 2-ethypﬁg@%$(m6
(meth)acrylate, decyl (meth)acrylate, dodecyl (meth)acrylate, |auryl
(meth)acrylate, |auryl-dodecyl (nmeth)acrylate, tridecyl (neth)acrylate,
cetyl-stearyl (nmeth)acrylate, stearyl (meth)acrylate, cycl ohexyl
(meth)acrylate, benzyl (neth)acrylate, and phenyl (neth)acrylate;

(met h) acryldie] cBilehitich sas rdme Rhadedilen tagk denanfh tureiih yaebwhi §s
met hyl ol am de; reactive acrylic nononmers such as (nmeth)acrylic acid,

hydr oxyet hyte 1(0mei)saary |t s iveds ' @& iMTAEMIAC thatBehndtarhBUt ¥dbdeXyp pyl ry
y Xy (meth) acrylate, dinethylam noethyl (neth)acrylate, diethylam noethyl

(et h) acryl at e, HiWetled Naetdvder Nes Nmasontatds sy iyl i tyf naxidh) acryl at e,

and tetrahydrofurfuryl (nmeth)acrylate; crosslinking acrylic nononers such
as et hyl enecombd b)) ey Vb Rttthe diiund le nabilert bla sdid pairtiatiey abethe
triethylene glycol di(nmeth)acrylate, tetraethylene glycol di(neth)acrylate,
decaet hyl ensadiji 3fciobn didtneiidy aedihad,ea cppalater asf MHee ha tgrudokubber
di (nmeth)acrylate, - 10 28 SEPT 2006 pentacontahectaethyl ene gl ycol
di (et h) acripze epbbeat Widmeaa crgl hraondretrel s preyerabdesathighateral
trimethylol propane tri (meth) acrylate, pentaerythritol tetra (neth)
acryl ate, amubbel dvdhgeadregtytoledi (neth)acryl ate phthal ate, and the |ike,
as well as conbinations of two or nore of them Further, in order to inprove
fixation of the H¢heskvdiccohaposerinay be (hetbhbsryiie, esergidiudlonst o
| nprove

P methyl (meth)acrylate, ethyl (meth)acrylate, propyl

( (meth)acrylate, butyl (meth)acrylate, hexyl (meth)acrylate,
octyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, decyl
{meth)acrylate, dodecyl (meth)acrylate, lauryl
{meth)acrylate, lauryl-dodecyl {(meth)acrylate, tridecyl
(meth)acrylate, cetyl-stearyl (meth)acrylate, stearyl
{meth)acrylate, cyclohexyl (meth)acrylate, benzyl
{meth)acrylate, and phenyl (meth)acrylate; (meth)acrylic
amides such as (meth)acrylic amide and {meth)acrylic
methylolamide; reactive acrylic monomers such as
(meth)acrylic acid, hydroxyethyl (meth)acrylate,
hydroxypropyl (meth)acrylate, hydroxybutyl (meth)acrylate,
dimethylamincethyl (meth)acrylate, diethylaminoethyl
(meth)acrylate, butylaminocethyl {(meth)acrylate, glycidyl
{(meth)acrylate, and tetrahydrofurfuryl (meth)acrylate;
crosslinking acrylic monomers such as ethylene
di {meth)acrylate, diethylene glycol di(meth)acrylate,
triethylene glycecl di(meth)acrylate, tetraethylene glycol
di (meth)acrylate, decaethylene glycol di(meth)acrylate,

pentadecaethylene glycol di (meth}acrylate,

- 10 -



di spersibility of the natural rubber based particles a copolyner og EE?%zmm
nat ural rubber type rubber with a styrene based nononer is preferab?e as
the natural rubber based particles. The styrene based nononers my be
styrene, a-nethyl styrene, p-nethylstyrene, (x-nethyl -p-nethyl styrene,

p- met hoxystyrene, o-nethoxystyrene, 2,4-dinethylstyrene, chlorostyrene,
bronostyrene, and the like, as well as conbinations of two or nore of them

From the alasrad@npliddtmaetiyldid dheis i@ GuEl)idEsyl A€W tyBinsises a

copol ymer of the natural rubber-rubber, the acrylic nononmer and the styrene

mononer as dihgnd@i W adylatbbean 1kasetlepny Abel s te Futt iiRe OR§ Bol pFopeeessary,
conbi nations of two or nore of natural rubber based particles may be used.

Radi at i on seti (gt d-openadeaythpi €1 ttetgaqergud) sy IIdtey eahd& no
specific limtation if they can perform good nmedi umreplacenent and if
t hey are culiesthweldnduyl vacaladiiafmedth) adowdadte, phitbalthe, wnewpbenl skef t he
medi um repl acenent property, curability and performnce of
pressur e- sawsivelMe sxd eanbiand tyars offf aivtedyr mord oR28tIgERPT 2006 a radi ation
setting acrylic conpound and a cyclic ether-containing radiation setting
conpound are pr &uarthieire, ini proecessaipproiestizanbonacfohbeaddbesiyebe used.
As the radiation setting acrylic conpound, an oligoner having at |east one
or nore acrodnpgdsidriarettmacihe csubsrxatss, i gediftbirem| o | impreve of real i zi ng
good performance of the adhesive conposition and pressure-sensitive
adhesi ve | #iggpersibility of the natural rubber based particles a
copolymer of the natural rubber type rubber with a styrene
based monomer is preferable as the natural rubber based
particles.

The styrene based monomers may be styrene,
a-methylstyrene, p-methylstyrene, a-methyl-p-methylstyrene,
p-methoxystyrene, o-methoxystyrene, 2,4-dimethylstyrene,
chlorostyrene, bromostyrene, and the like, as well as
combinations of two or more of them.

From the above viewpoints, further there is sometimes
a case that uses a copolymer of the natural rubber-rubber,
the acrylic monomer and the styrene monomer as the natural
rubber based particles. Furthermore, if necessary,
combinations of two or more of natural rubber based particles

may be used.

Radiation setting compound

For radiation setting compounds, there is no specific
limitation if they can perform good medium-replacement and
if they are cured well by a radiation. However, from the
viewpoints of the medium- replacement property, curability

and performance of pressure-sensitive adhesive layer obtained,
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Further, nore preferred is an oligoner having at |least two or nore ﬁ@ﬁ%&
or nethacryloyl groups. Furthernore, in addition to these (neth)ac?@@%yl
groups, one nay use an oligomer having simultaneously a radically reactive
unsat urated groups. Such unsaturated groups may include an allyl group, a
met hal Iyl group and the |ike. Al though the type of oligoners is not
specifically limted, the weight-average nol ecular weight is preferably

30-1,000, and,4; '@ﬁeséﬂt%ﬁggéﬁ?%lénéoﬂﬂ)é!ﬁ%’aﬁ‘& §p§%¥1{85i n oligoner, a

pol yester resin oligoner, a polyamde resin oligoner, uret hane resin

ol i goner, ahmltoQyleyingh %iaﬁ&h%@%hih?sé&npéﬁﬁ&%&%fpi‘@ﬁ'ekgﬁlbi,_ke-
Speci fic exanples of the above radi ation sefting acrylic =~ conpounds include

ol i goet hyl grye rgid’é?é)éaﬂirf NMehbacEy¥hB RatiHREYL1BEeRs) EO Hodhfied (n=4)

acrylate; epoxy resin oligoner acrylic ester (for exanple, bisphenol A

di gl yci dyl ethens @hackybabe) onasée8chl 0Py DI GorfolBRDXMnl 88k Bofkir-goner ,
acrylic acid, and nethyltetrahydrophthalic anhydride; a reaction product of

epoxy resi maahigprR 1t 2 Jdnedbexpetayd cr@ltsyl e medhaea¢lliogn gkedpet of
epoxy resin oligonmer diglycidyl ether and diallylamne; an open ring

copol yner esd gfréfferadPe 8 GERT o0QRaldMeigdWoddi perflodinanaed ofhtthal i C
anhydri de; an ester of nethacrylic dinmer andpolyol ; a polyes ter obtained f
rom acryl iadhesicvel conpidiai iicoraahddsrdesupadsen 0Pyl eaadhdsdaie dayeact i on
product of oligoethylene glycol, maleic anhydride, and gl ycidyl
nmet hacr yl atBjrtheracteva prafectedfipldrgoliigdmeralheotiolg adleast two
N-met hyl ol acryl am de; a product obtained by esterifying ol igovinyl al
cohol by surxcimpre anbyviode 6ol netkadcryloyl groups. Furthermore, in
addition to these (meth)acryloyl groups, one may use an
oligomer having simultaneously a radically reactive
unsaturated groups. Such unsaturated groups may include an
allyl group, a methallyl group and the like.

Al though the typeofoligomers isnot specificallylimited,
the weight-average molecular weight is preferably 30-1,000,
and used are an oligoethylene glycol, an epoxy resin oligomer,
a polyester resin oligomer, a polyamide resin oligomer, an
urethane resin oligomer, anoligovinyl alcohol, a phenol resin
oligomer and the like.

Specific examples of the above radiation setting acrylic
compounds include oligoethylene glycol di (meth)acrylate;
nonyl phenol EOmodified (n=4) acrylate; epoxy resin oligomer
acrylic ester (for example, bisphenol A diglycidyl ether
diacrylate) ; a reaction product of epoxy resin oligomer,
acrylic acid, and methyltetrahydrophthalic anhydride; a
reaction product of epoxy resin oligomer and 2-hydroxyethyl

acrylate; areactionproductof epoxyresinoligomerdiglycidyl

ether and diallylamine; an open ring copolymer ester of

- 12 -



by addition of glycidyl methacrylate; an oligonmer obtained by reac?é§§bT2mm
diallyl ester of pyronellitic dianhydride with p,p'-diam nodi pheny

reaction product of a ethylene-naleic
reacti on product of a nethyl vinyl ether-maleic anhydride copol yner and

; a

anhydri de copol yner and al |yl am ne;

2- hydroxyet hyl acrylate; a product obtained by further reacting the forner
product with glycidyl nethacrylate; an urethane oligonmer having an acryl oyl

JRIARRFY | O o f OUD O tRSLIRPRAS | dth e Pfam%bPl 4 HOOXy

group or a

al kyl ene segment ~ or saturated ol 1 goester segnent, or both

l'inked vi fi‘néﬁ?\éﬁ:?l aN&i MEPdind ARIANE: BYIEE tBHLAYE R BN EPy 11 ¢

acryl-nodified en

them are

conpounds H& P! iR et yeERde , HldBi eI At &xpdd; therddkeioffurt her,

i f necessary, a photopol ynerizable nonomer may be used as a radiation

setting acmddudO g Wit gddeheTatd ag1 phet el VakE | b @r 7@8PNERG My be

(met h) acryl

tetrahydrofurfuryl, allyl, glycidyl, benzyl; phenoxy acrylate; phenoxy
met hacryl ataa,cady lsane Npnyethy 1 sbneey amidd 3 a A8 &Rt 2606aigéachy| at e,
nmet hacryl ate of pol yoxyal kyl ene gl ycol;

ic acid; (meth)acrylic ester, for exanple, alkyl, cycloal kyl,

hal ogenat edyialdiyl ahddchey@ikyate Nylroeyet iy , prsdneal &Fl oligovinyl

and

trimethyl ol propane triacrylate and

met hacr yl ateestepieftiaey gl hgodtréniyé tarlamtoll y evardniretaragrds iadef ahtlovéad | i ke
nmet hacryl am de, or the derivatives, for exanple, acrylamde and
met hacr yl arbiyeddino-csulest iglytcddlydr medhasglydeiteut ed byigamekrkgbtgineg or a
hydr oxyal kyl group; diacetone acryl am de and net hacryl am de;

acryl am de,

by reacting diallyl ester of pyromellitic dianhydride with
p,p'-diaminodiphenyl; a reactionproduct of aethylene-maleic
anhydride copeolymer and allylamine; a reaction product of a
methyl vinyl ether-maleic anhydride copolymer and
2-hydroxyethyl acrylate; a product obtained by further
reacting the former product with glyecidyl methacrylate; an
urethane oligomer having an acryloyl group or a methacryloyl
group on the cpposite ends, of whicholigooxy alkvlene segment
or saturated oligoester segment, or both of them are linked
via an urethane bond; isoprene gum or butadiene gum with
acryl-modified ends, and the like. Preferably the radiation
setting acrylic compeounds are oligoethylene glycol

di (meth)acrvlate and the like.

Further, if necessary, a photopolymerizable monomer may
be used as a radiation setting acrylic compound. Preferable
photopolymerizable monomers may be {meth)acrylic acid;
{meth)acrylic ester, for example, alkyl, cycloalkyl,
halogenated alkyl, alkoxyalkyl, hydroxyalkyl, aminoalkyl,
tetrahydrofurfuryl, allyl, glycidyl, benzyl; phenoxy

acrylate; phenoxy methacrylate; alkylene glycol; mono- or

- 13 -
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N, N -al kyl enebi sacryl am de and net hacryl am de, and the I|ike. Furtg&éﬁPﬂéyﬁ
use in a case in which curing contraction is an obstraction, used P
exanpl e, isobornyl acrylate or nethacrylate; norbonyl acrylate or

met hacryl ate; dicycl opent enoxyethyl acrylate or nethacryl ate;

di cycl opent enoxypropyl acrylate or nethacrylate, and the |ike; an acrylic
ester or a nethacrylic ester of diethylene glycol dicyclopentenyl

nonoet her; A AGFYi& eﬁ&rm@éhécryﬁ{@%ﬁ” &m&ﬁu@; %.eé gepxy&t hyl ene or

ollgopropylene glyco1 di cycl opent'enyl nonoet hier |7 Ke;
di cycl opentigihe 3EI@I’@£ Sparth CyE] KPOPL LOOXYEE m{étlﬁ‘é &
di cycl opent enoxyethyl nofunarate or difumarate, the |ike; a nono- or

di acryl ate, é?{ta?ef%ﬁor R Sn&fmethacrylate and the like;
3, 9- bIS(l bi s 2- oxyethyl) spi ro[ 5, 5] undecane,

3,9-bis(1, hél*yﬂ@ﬁfﬂfé Ae®hherPl himidcd, Sr 10! 84 2EXEEVE & OlforbeRdmplecane,
3, 9- bi s(2-oxyet hyl) - sp|r0[5 5] undecane,

3, 9- bi s(2- axefinthide, #nd, Mét Lt FpDAABME NibHo Stulbslercaneed @ndt hel i ke; a
nmono- or diacrylate, or a nono-ordinethacrylate of an addition polyner of

et hyl eneoxidie- bt Dyt edaoxi sie DI kyl heseus por ogl ygdtsxyal kel hyteuper of
t hese nonoacryl ates or nethacryl ates; 1-azabicycl o[ 2, 2, 2] - 3-octenyl
acryl at e ordiaddltod SERN A60DGe amd heetlyhatelamide;
bi cycl o[ 2. 2. 1] - 5- hept ene- 2, 3-di car boxyl nonoal |yl ester, and the |iKke;
di cycl openttadi ergl kynbeyéhi sacoyl ant daeng ree ghachivlatiopenbadi Bre/Libryet hyl
acrylate or nethacrylate; dihydrodicyclopentadienyl acrylate or
met hacryl ate, arfintlen, for Bget hara ¢dsaagesddidn cuging- antragtabnacrylic
conpounds may be al so used as radiation setting acrylic

l is an obstraction, used are, for example, isobornyl acrylate
or methacrylate; norbonyl acrylate or methacrylate;
dicyclopentenoxyethyl acrylate or methacrylate;
dicyclopentenoxypropyl acrylate or methacrylate, and the
like; an acrylic ester or a methacrylic ester of diethylene
glycol dicyclopentenyl monoether; an acrylic ester or a
methacrylic ester of cligooxyethylene or oligopropylene
glycol dicyclopentenyl monoether, and the like;
dicyclopentenyl cinnamate, dicyclopentenoxyethyl cinnamate,
dicyclopentenoxyethyl moncofumarate or difumarate, and the
like; a mono- or diacrylate, or a mono- or dimethacrylate of
3,9-bis(l,l-bismethyl-2-oxyethyl)-spiro[5,5}undecane,
3,9-bis(l,l-bismethyl-2-oxyethyl)-2,4,8,10-tetraoxaspiroi
5,5]undecane, 3,9-bis{2-oxyethyl)-spiro[5,5]undecane,
3,9-bis(2-oxyethyl)-2,4,8,10~tetraoxaspiro[5, 5]undecane,
andthelike; amono-ordiacrylate, oramono-ordimethacrylate
of an addition polymer of ethyleneoxide or propyleneoxide of

these spiroglycols; a methylether of these monoacrylates or

methacrylates; l-azabicyclo(2,2,2)-3-octenyl acrylate or



conpounds. As the multi-functional acrylic conpounds, may be used g PT 2006
(nmeth)acrylic ester of a copolynerizable a,(3-unsaturated polycarb §§$ic
acid, a dinethacrylic acid alkylene glycol ester of dinmethacrylic acid

et hyl ene glycol, dinmethacrylic acid 1, 3-butylene glycol, dinethacrylic acid
1, 4-butyl ene glycol, dinmethacrylic acid propylene glycol and the |ike,
trimethylol propane EO addition triacrylate and the |ike. Further, if

necessary, ﬁ%ﬁ%ﬁi&tQDQRf@yclép%aﬁrYi'Edhé$féﬂgm§ @aai Qrﬁo;gltogether In

pol yneri zati on t hese” m xtures e I 1ke' may be use

this case, RLEILI1e0 odGe@D Hld IHEA 1kRAL g¢a c?Sp@HEQHE!@ﬂyQY?&gYéte

pol ymeri zation of” an acrylic nononer. Prefé exanpl es o e acrylic

nononer s '@i%@&t}(é@i@@%}"&fﬁéi%éné&@be W&khﬁrﬂeééiyi‘&{:@é{'e et hyl

(meth) acrylate, propyl (nmeth) acrylate (meth) acrylate, hexyl

(meth)acrylmdena yéteﬂ@i Eé&ié&réloﬁeﬁ{:m:l vl a¢ppihraceyl ate, decyl
(met h) acryl at e, dodecyl )acrylate, |auryl nmet h) acryl at e,

Iauryl-tr|QngAa&fgggﬁéprgﬁ@Ighetliﬁgcyl (meth)acrylate, cetyl-stearyl
(meth)acrylate, stearyl (meth)acrylate, cyclohexyl (neth)acrylate, benzyl -

15 28 SEPT 200Gruxtidh) aor Wetdassaang, phenyd -riHduicsnd Btferyee h) acrylic
am des such as (neth)acrylic am de and (neth)acrylic methyl ol am de;

reactive actithpSumdsonEy SbéUshsa@susédras) padyhtLoncsdtthngr auypl byl
(meth)acrylate, hydroxypropyl (neth)acrylate, hydroxybutyl (neth)acryl ate,

di et hyl am axaspdyhd$ metady) atyey matiei ~dusidtilonmilnaetiyyli c coppbhadsy| atae,
butyl am noet hyl (nmeth)acrylate, glycidyl
be used a {meth)acrylic ester of a copolymerizable

i a,B-unsaturated polycarboxylic acid, a dimethacrylic acid
alkylene glycol ester of dimethacrylic acid ethylene glycol,
dimethacrylic acid 1,3-butylene glycol, dimethacrylic acid
1,4-butylene glycol, dimethacrylic acid propylene glycol and
the like, trimethylol propane EQO addition triacrylate and the
like.

Further, if necessary, an acrylic monomer, an acrylic
oligomer having 2-10 of polymerization degree, thesemixtures
and the like may be used together. In this case, preferred
is an oligomer that can be obtained by vinyl polymerization
of an acrylic monomer. Preferable examples of the acrylic
monomers include (meth)acrylic esters such as methyl
{(meth)acrylate, ethyl (meth)acrylate, propyl (meth)acrylate,
butyl (meth)acrylate, hexyl {(meth)acrylate, octyl
{meth)acrylate, 2-ethylhexyl (meth)acrylate, decyl
{meth)acrylate, dodecyl (meth)acrylate, lauryl
(meth)acrylate, lauryl-tridecyl (meth)acrylate, tridecyl
{(meth)acrylate, cetyl-stearyl (meth)acrylate, stearyl

{meth)acrylate, cyclohexyl (meth)acrylate, benzyl
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(meth)acrylate, and tetrahydrofurfuryl (neth)acrylate; crosslinking;acryl
nononers such as ethylene di(neth)acrylate, diethylene glycol SEPT2006
di (nmeth)acrylate, triethylene glycol di(neth)acrylate, tetraethylene glycol
di (nmeth)acryl ate, tetraethylene glycol di(meth)acrylate, decaethylene

gl ycol di(neth)acryl ate, pentadecaethylene glycol di(neth)acrylate,

pent acont ahect aet hyl ene gl ycol di(neth)acrylate butylene di (net h)acryl at e,

pent acr yt i PEGE) PEERAPHEY hFRET PRErE L BRI PO Gt A QrRESD ac'dDY](lrﬁst )
ﬁééé'siéreyp%ﬁ '%Leasﬁﬁgfég&eﬁﬁam °r”°rqemr\5#“(‘?nse RIS 5 havi ng
phenol - £0 Pethvieacphcty © de%ﬁ%la&ee Mads WReTehs GUTo conponent of a
may be ol sdTeebh Sead ik, itk At it R Cont i ng
ndneai ve o vaserePEePEL ?ﬂeihpa%f‘iaﬁ%"z‘éﬁé* @é‘%ﬁﬁ?e@%‘#% Edifesi ve
ayer as Wity 2l iddi9 AP S IARA L Ol L AN AP structure,

al t hough there i'd speci i 't at ifon off t contalnlng

radiati on alatty,a@rgqmun% AT el AR AN A 1O

radi ati on setting conpourids contal ning one or nore tructures

whi ch cont g ¢?) 52:$3RANS AR thetGMOHIRTFuRINET (e e dMpREEe Of car bons

Is nore preferably not nore than 6, stil
crosslinking acrylic monomers such as ethylene

di (meth)acrylate, diethylene glycol di{meth)acrylate,
triethylene glycol di(meth)acrylate, tetraethylene glycol
di {meth)acrylate, tetraethylene glycol di(meth)acrylate,
decaethylene glycol di(meth)acrylate, pentadecaethylene
glycol di(meth)acrylate, pentacontahectaethylene glycol
di (meth)acrylate, butylene di{meth)acrylate, allyl
{meth)acrylate, trimethylolpropane tri(meth)acrylate,
pentaerythritol tetra({meth)acrylate, and diethyleneglycol
di {meth)acrylatephthalate, andthelike. Twoormoreof these
monomers, if necessary, may be used together and alsoamixture
of oligomers having different polymerization degrees may be
used.

Further, like paracumyl phenol EQO-reformed {(n=1)
acrylate, those where an oligomer component of a radiation
setting acrylic compound is substituted with a monomer
component may be also used.

On the other hand, for the cyclic ether-containing
radiation setting compound, in order to realize good

performance of the adhesive composition and

- 16 -



nore preferably not nore than 4, and the oxygen nunber is preferably not
nore than 4, nore preferably not nore than 2. The nunber of the cy@gﬁ%Pszm
ether structures is nore preferably 2 or nore. Mire particularly, the
cyclic ether structure is preferably the crosslinking structure including
-0-, and preferably a conpound with a group having an epoxy ring such as a
gl ycidyl group. Further, in addition to the cyclic ether structure, a

compound Ny &gest OULLADERLTL Yot JsAkAl e LEARIVES owémgféggngﬁ up may

be al so used. Such an unsaturated group ~ can inc e an acr gr oup,

met hacryl O%r&é}e 2 S k¥l gyeupe eﬂﬂﬁélthﬁbt%%ggaléﬂéuéﬂecﬂé&.l@ig':f-ﬂét her, a

group having t ove cyclic ether structure d an unsaturated group

preferably Hondi i & 1eiMRRAE on GHIPEPEDE ¢ Wt et U IR LLIRPREDLLI N Or der
to realize good perfornmance of the adhesive conposition and

pr ESS;JF f_‘ 5?%‘@%&1’{? RHEAUNE, pRelr rell HPYAhd R d1MRCe PhePLEIRERI nERGPONENT S
is not limted,

he wei ght-average nol ecul ar weight is preferably 50-1, 000,

and used argadia €l b99ethY hgRnPolils cSPRYNn 18P bAe Frind¥BEycl ic dfhe8 SEPT
2006 polyester resin oligoner, polyamde resin oligoner, urethane resin

ol i goner, ofteevEnyés ahehtion tHEN2H12 eSirBodls HEF5 oxFig@nt.NeFrhikBer A
conpound wherein the cyclic ether structure bonds with these oligoner

conponent s 8y nuftletdst dadbomsal® idre 1 ¢ HOEIMNY abe igbye ehadi@) yeidyl et her.
In addition, the type of nononmer conponents is preferably
more preferably not more than 4, and the oxygen number is
preferably not more than 4, more preferably not more than 2.
{ The number of the c¢yclic ether structures is more preferably
2 or more,

More particularly, the cyclic ether structure is
preferably the crosslinking structure including -0-, and
preferably a compound with a group having an epoxy ring such
as a glycidyl group.

Further, in addition to the cyclic ether structure, a
compound having simul taneously a radically reactive
unsaturated group may be alsoused. Suchanunsaturatedgroup
can includeanacryloyl group, methacryloyl group, allyl group,
methallyl group, and the like.

Further, a group having the above cyclic ether structure
and an unsaturated group preferably bond with a monomer
component and an oligomer component in order to realize good
performance of the adhesive composition and
pressure-sensitive adhesive layer.

Al though the type of cligomer components is not limited,

the weight-average molecular weight is preferably 50-1,000,

and used are an oligoethylene glycol, epoxy resin oligomer,
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a nononer of the oligonmer conponent as descri bed above, and a conpgound
wherein the cyclic ether structure bonds with such a nononer conpoﬁ%ﬁﬁPﬂﬁﬂVS
i nclude, for exanple, ethylene glycol diglycidyl ether as an exanple of two
gl ycidyl groups while trinmethylol propane tridiglycidyl ether as an exanple
of three glycidyl groups. O the radiation setting conpounds as descri bed
above, the one having two or three radiation polynerizable functional

groups in %Jg‘g}&%&fﬂ%ﬂ@ff&&ﬁ%ﬁ ggggagﬁd nPe% eiﬂ?EB\g%Jé:@gée 519&

pol yneri za functional groups Is refera to bal ance

bet ween polpdwaid zAblddrdy, oL ilge% s YICaIMGRIGNBhERYE AUBERI 421 60RBAST T On
and adhesi veness of ~ the pressure-Sensitive adhesive | ayer obtained.

Further, ifand93RSSB{Ye. cOnbi nations of two or nore of these radiation
setting conpounds al so nay be used. Furthernore, the radiation

pol yneri zabl e f@neémpsahddiHaLkirS the(dRiIc aEh¥royt ruft @He tiHdid Bethi ke when
the radiation setting conpound is a radiation setting acrylic conpound, and

an epoxy graidsemen gdhier I asthpdn &t § ehd{ NOn EDIPO UNEbt SeRampTe | C
ether-containing radiation setting conpound. - 18 28 SEPT 2006 |n order

to realize dlhgyasiiesi ace cOIPOSI tdDRL whi @y Dedtwad. per f or mance of the adhesive
| ayer, the ratio of the radiation setting conpound to 100 parts by wei ght

of the natural InubdeitbasedheatipebEmaersordetenpbhyntetid psarfekablp0 parts
by weight, nore preferably not |ess than 80 parts by weight, still nore
pr ef er abl y anotonlcges tdfath£061 paoher byormpondit adhides criifbeds aposfegr abdy not
nore than 500 parts by weight, nore preferably not nore than 300 parts by
wei ght, stid konpoand wherein the cyclic ether structure bonds with such
a monomer component may include, for example, ethylene glycol
diglyecidyl ether as an example of two glycidyl groups while
trimethylol propane tridiglycidyl ether as an example of three
glycidyl groups.

Of the radiation setting compounds as described above,
the one having two or three radiation polymerizable functional
groups in a molecule is preferable and the one having two
radiation polymerizable functional groups is more preferable
in order to balance between polymerizablility of the
pressure-sensitive adhesive composition and adhesiveness of
the pressure-sensitive adhesive layer obtained. Further, if
necessary, combinations of two or more of these radiation
setting compounds also may be used. Furthermore, the
radiation polymerizable functional group is a (meth)acryloyl
group and the like when the radiation setting compound is a
radiation setting acrylic compound, and an epoXxy group when

the radiation setting compound is a cyclic ether-containing

radiation setting compound.
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preferably 200 parts by weight. Further, if necessary, two Or nDrIe,gcppT 2006
radi ati on setting conpounds al so nay be used together, and in this case,
the total armount of radiation setting conpounds is preferably within the
above range. Depending on the type of the radiation setting conpounds used,
a polynerization initiator is used together. Polynerization initiators my
be, for exanple, benzoin, benzoin alkyl ethers such as benzoin ethyl ether,

benzoi n- n-propylxneb%rer Q%négbﬂlhéoﬁﬁgpé{&hééb@é , cORPEOL Pi oh SOOLL Vhedt her
2, 2- di met hoxy- 2- phenyl acet ophenone, benzophenone, ‘benzyl, diacetyl,

di phenyl suldidlgee@Sithncd bONERe HHOs AR T ARG NOPe ratio of the
2-et hyl -9, 10- ant hraqui none, nethyl benzoyl formate, and the |ike. These

pol ymeri zatd£d) att i Eat €k fgEyhplRinkSesl1 ab pae +@ a}ﬁeﬁ@ﬁbb&re&né}s@@ﬁréw or
nore of them The using anount should be 0.1-30 parts by weight to 100

parts by wehghie®bddiel Riradli ARRUDE pfeféﬂabgflﬁét Qs s ahbinngoceapesind.
Acrylic conmpound contai ni ng carboxyl group t hough the acrylic conpounds

cont ai ni Ng By GRILRBIY,| mogeOpPefé LaliDy rieielsisCahb) 80 PBarat bynweiget, t o
sufficiently - 19 28 SEPT 2006 inprove initial adhesive strength while
suppr essi ngs tENpabae pref @psel yhoadhess tRRSSE00haa tareg sigghtenshilee
adhesive |ayer having sufficient strength, preferred are, for exanple,
ester formit)idavieferalsly uthtrmordetiear pdid deat ety weighti emohavi ng a
hydr oxyl group is bonded to a polycarboxylic acid by ester, ester form(I1)
havi ng a stpreferabltheret andwelr than 3@90 dpartéydy oxgiaktd pbliyhemore bonded
to (nmeth) acrylic acid by ester, and (nmeth) acrylic polynmer (Il11) having a
car boxyl preferably 200 parts by weight. Further, if necessary, two
( or more radiation setting compounds also may be used together,
and in this case, the total amount of radiation setting
compounds is preferably within the above range.
Depending on the type of the radiation setting compounds
used, a polymerization initiator is used together.
Polymerization initiators may be, for example, benzoin,
benzoin alkyl ethers such as benzoin ethyl ether,
benzoin-n-propyl ether, benzoin-isopropyl ether, benzoin
isobutyl ether; 2Z,2-dimethoxy-2-phenylacetophenone,
benzophenone, benzyl, diacetyl, diphenylsulfide, eosin,
thionin, 9,10-anthraquincne, 2-ethyl-9,10-anthraquinone,
methyl benzoyl formate, and the like. These polymerization
initiators may be used alone or in combination of two or more
of them. The using amount should be 0.1-30 parts by weight
to 100 parts by weight of the total amount of the radiation

setting compound.

Acrylic compound containing carboxyl group

Although the acrylic compounds containing a carboxyl

group are not specifically limited, in order to sufficiently
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group. The ester form (l) having a structure where the ester of EpggééF?zoﬁ
(meth)acryl ate having a hydroxyl group is bonded to a pol ycarboxyli i
by ester nay be nade, for exanple, as follows. First, performng

ri ng-opening of the epoxide in the presence of (neth) acrylic acid, the
ester is synthesized from (nmeth) acrylic acid and the epoxide. The ester
obtained is thought to be a kind of alcohol where one hydroxyl group of

the 1,2-di olm;thw@ﬂﬂt@gieadlﬁog%%tthseﬁg%mrﬁqalsh%pfi»@s@,m@néermb& i her

hydr oxyl group has an unreacted structure, also ought to be a kind of

0- hydr oxy( me{dVaes ey | GacndleSeeid £s & SO gl SRl dh a5t AR A @hddive
oxi de-nodified (nmeth)acrylic acid and an epoxide (neth)acrylate having a

hydroxyl grigiRer REvEhERuE AR LdeehfthN)AEAdraled a NeXifort BLafpPOXi de
(meth) acrylate obtained is nmade to react with a polycarboxyllc acid to

form an est&dtdwigrieineeaveng Ry gt ouytugs ot ref cpdiei 80 0ns ER) 48BFDAtacryl ate
and a carboxyl group of the polycarboxylic acid. In this case, by making

at | east onedfaviy &f HRIT:GAr PO dlsobphdet tbepopyTarhokykitic-addd 28 SEPT
2006 acid not react or by separating the unreacted one, the ester form (1)

havi ng a carb@siergr espet sf obh af 118d havAhyes natt iwetyre afiedte a hydroxy

t hepol ycar boxyl i caci dderi vati ves such as the polycarboxylic acid and the
anhydri de areidredehytiporegandidipd] yarerepexbaredahtolinaithedorylikeaesder
having a hydroxyl group derived fromthe epoxide and a carboxyl group
derived fr dwy tesganl podr bwehi scayilde pokyrest etI [1)) hzasiirmga aasbeyyglur e
simlar to the one as descri bed abovenmaybe obtained by form ng an ester
bond from tg®eumydr oxyl group and the

i The ester form (I) having a structure where the ester
of epoxide (meth)acrylate having a hydroxyl group is bonded
to a polycarboxylic acid by ester may be made, for example,
as follows. First, performing ring-opening of the epoxide
in the presence of (meth)acrylicacid, theester issynthesized
from (meth)acrylic acid and the epoxide. The ester obtained
is thought to be a kind of alcohol where one hydroxyl group
of the 1,2-diol forms an ester bond with (meth)acrylic acid
and the other hydroxyl group has an unreacted structure, also
thought to be a kind of B-hydroxy (meth)acrylate. These are
also referred to as an olefin oxide-modified (meth)acrylic
acid and an epoxide {(meth)acrylate having a hydroxyl group
or simply an epoxide (meth)acrylate.

Next, theepoxide {(meth)acrylate obtainedismade toreact
with a polycarboxylic acid to form an ester bond between a
hydroxyl group of the epoxide (meth)acrylate and a carboxyl
group of the polycarboxylic acid. In this case, by making

at leastoneof twoormore carboxyl groups of thepolycarboxylic
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carboxyl group of (nmeth)acrylic acid. In order to sufficiently inpr9¥§hprzmm
initial adhesive strength while suppressing tenporal increase of

adhesi veness of a pressure-sensitive adhesive |ayer having sufficient
strength, although the epoxides are not specifically limted to, preferred
are, for exanple, acyclic olefin oxides such as ethylene oxide, propylene
oxi de, 1,2-epoxy butane, 2, 3-epoxy butane, 1,2-epoxy pentane, 2, 3-epoxy

pentane, LA FRXYrE8IANExr 14 3epBRAXY nBeXad Qirivith Gt @RRXY theXddesr cyclic
ol efin oxi des such as cycl ohexene oxide and the |iKke, and of them

preferred ddrmcyn)l ivawigfid @g(limgyﬁu%:lkb@ i etdpdene.@xi de, propyl ene oxi de
and the like. Further, in order to sufficiently inprove initial adhesive

strength while aupRISHiIRNGIWEHPEE th8gbegea rbbxyadbesd raessvotives
pressure-sensitive adhesive |layer having sufficient strength, although

pol ycar box\udh a6 dhedipdlyeiarbalx3a ispediti aabl yhei shheodrigecheeregddare, for
exanpl e, saturated aliphatic dicarboxylic acids such as mal oni c aci d,
succi ni ¢ adicd re@giai aiith aai dpoRildpi &andchishapideliis thed dster2havBgSEPT 2006
suberic acid, azelaic acid, sebacic acid, and the like; saturated aliphatic
t ri car boxyhydmoiyds gsueclp deritedaiece thebepoktdebnxyld caabbayangrdine | i ke;
saturated cyclic aliphatic dicarboxylic acids such as hexahydrophthalic
aci d, hexahlgrioiesbghtdmaltie golycaroatpyidroteidphthel estaci dI) bardindge | i ke;
saturated cyclic aliphatic tricarboxylic acids such as cyclohexane
tri car boxyla stze¢tunagimid alriticethe gneatsdes enlikzéd phavemagimmebbxyheéd aci ds
such as maleic acid, fumaric acid, and the |ike; unsaturated cyclic
ali phatic by forming an ester bond from this hydroxyl group and the
carboxyl group of (meth)acrylic acid.

In order to sufficiently improve initial adhesive
strength while suppressing temporal increase of adhesiveness
of a pressure-sensitive adhesive layer having sufficient
strength, although the epoxides are not specifically limited
to, preferred are, for example, acyclic olefin oxides such
as ethylene oxide, propylene oxide, 1,2-epoxy butane,
2,3-epoxy butane, 1,2-epoxy pentane, 2,3-epoxy pentane,
1,2-epoxy hexane, 2,3- epoxy hexane and 3,4-epoxy hexane;
cyclic olefin oxides such as cyclohexene oxide and the like,
and of them, preferred are acyclic oclefin oxides such as
ethylene oxide, propylene oxide and the like.

Further, in order to sufficiently improve initial
adhesive strength while suppressing temporal increase of
adhesiveness of a pressure-sensitive adhesive layer having
sufficient strength, although polycarboxylic acids are not
also specifically limited, preferred are, for example,

saturated aliphatic dicarboxylic acids such as malonic acid,

succinic acid, glutaric acid, adipic acid, pimelic acid,
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di carboxylic acids such as tetrahydro phthalic acid, tetrahydroiso hthaliﬁ
acid, tetrahydroterephthalic acid, and the |ike; aromatic dicarbox $ piET 2006
acids such as phthalic acid, isophthalic acid, terephthalic acid, naphthoic
di carboxylic acid and the |ike; aromatic tricarboxylic acids such as
trinesicacid, trinellitic acid, naphthoic tricarboxylic acid, and the |iKke.
O them preferred are saturated aliphatic dicarboxylic acids such as

mal Nl ¢ aci i HURE &1 aGl b1 B AL, Adthos AU, Akl ol ML, aci d, and
the like; saturated cyclic aliphatic |cafboxy I'c ‘aci ds such as

hexahydr op 4 0, 1 pieEb QAR Nal d ' ,1Eg{qudroterephthalic
acid, and f%a{gi I#lg;&i;: arlopnnt I C d‘%:lgir boxyli c a%%(s\d%usc as phthalic acid,

i sopht hal i ¢, a¢iHL-2 &f ephthald G.a6)1dc naphl hale dicardaxy! dfruAgidyand the

i ke, and specifically preferred are saturated aliphatic dicarboxylic acids

such as sucgjdliic E1ighabdcdiea i@l 1SR 80chRNE h&xRhy henal carboxylic
aci ds such as hexahydrophthalic acid and thelike; and aromatic di carboxylic

aci d such agiRhthekiisydsbisophRal 28a8ER] haihydis ttdyeridiifll iddct@yi ng the

above structure, the tollow ng general formula (1) may be illustrated.

CH2=CR1- Cahld thellik&: REt@a@dBccUic (E)ighdk it whecarboR 1iie A¥ddogen or a
met hyl group; R2 is al kylene which nay contain a cyclic structure of 2-10

carbons; arghd® dss oyt lyhetemaht icaeo60Nt @i dcid cyred | thetxiesé pre of 1-20

carbons, al kenyl ene which nay contain a cyclic structure oft-20 carbons
unsaturated aliphaticdicarboxylicacids suchasmaleicacid,
fumaric acid, and the like; unsaturated cyclic aliphatic

{ dicarboxylic acids such as tetrahydro phthalic acid,

tetrahydroisophthalicacid, tetrahydroterephthalicacid, and
the like; aromatic dicarboxylic acids such as phthalic acid,
isophthalic acid, terephthalic acid, naphthoic dicarboxylic
acid and the like; aromatic tricarboxylic acids such as
trimesicacid, trimelliticacid, naphthoictricarboxylicacid,
and the like.

Of them, preferred are saturated aliphatic dicarboxylic
acids such as malonic acid, succinic acid, glutaric acid,
adipic acid, pimelic acid, and the like; saturated cyclic
aliphatic dicarboxylic acids such as hexahydrophthalic acid,
hexahydroisophthalic acid, hexahydroterephthalic acid, and
the like; aromatic dicarboxylic acids such as phthalic acid,
isophthalic acid, terephthalic acid, naphthoic dicarboxylic
acid and the like, and specifically preferred are saturated
aliphatic dicarboxylic acids such as succinic acid and the
like; saturated cyclic aliphatic dicarboxylic acids such as

hexahydrophthalicacidandthelike; andaromaticdicarboxylic

acid such as phthalic acid.
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or arylene of 1-20 carbons. Further, R2 is derived fromthe above epoXifH&3ss

preferably derived fromthe above preferabl e epoxides such as ethylene,

propyl ene, and the like. R3 is derived fromthe above polycarboxylic acids,

preferably derived fromthe above preferable polycarboxylic acids such as

et hyl ene, 1, 2-cycl ohexyl ene, o-phenylene and the like. The ester form(l1)

havi ng a structure where a hydroxy acid or hydroxy acid polyner is bonded

with (neth) acrylLi L J d ,~ 85t er

formation thr oué% é}{%%?ggﬁ&%ﬁf%n%#%ﬁoy%ﬁt W ?‘%ﬂ% ’éﬁ%@é@ﬁ/ﬁ;aci d,

ester forpgahion it Houan Jf 6a0! il Ye liaGLANG Midfr (meth) acrylic acid,

ester formation through reaction of a hydroxy acid polyner such as

ol i goester, pol yester .anp the like w t%iémat h) acryl '?c acid, oligoester and

pol yester fr J @R B ouglr palmcan Qo of . ahVYdropy aghdy n the

presence ofG !(xpngt h) %rfﬁi C rc"i d,@est'gf forfrati g§gn t ough%a@igh f: f)

ol i goester and pol yester ob% ned fromring-opé&ning pol 3’ rizati og, ;f :

| actone with (meth)acrylic id, - 23.:28 SEPTWR006 ri_n@openi ng

pol ynmeri zation of lactone in the presence of (meth)acrylic acid and the

like. The @hicgeasi Rt iaNHy@sbyeRteF aChesh gl i(?}gng:f; Rha shytx px¥neash fepol yner

are obtained from pol ycondensati on of a hydroxy acid, and the

pol yneri zamagn cdedzas &f dyhe iy diwactand che-1e dadede; kanhd /e desired

val ue by setting the reaction ratio as a prescribed value. And by formng

an ester beddyienseenich Magdeonyhigreocpcdi c seulpttirexyf acR20 @atlyors , obt ai ned

and a carboxyl group of (neth) acrylic acid, the ester form(ll) is
alkenylenewhichmaycontainacyclic structureof 1-20 carbons

{ or arylene of 1-20 carbons.

Further, R’ is derived from the above epoxides, preferably
derived from the above preferable epoxides such as ethylene,
propylene, and the like. R® is derived from the above
polycarboxylic acids, preferably derived from the above
preferable polycarboxylic acids such as ethylene,
1,2-cyclohexylene, o-phenylene and the like.

The ester form (1II) having a structure where a hydroxy
acid or hydroxy acid polymer is bonded with (meth)acrylic acid
by ester may be made by, for example, ester formation through
reaction of the hydroxy acid with (meth)acrylic acid, ester
formation through reactionof lactonewith (meth)acrylicacid,
ester formation through reaction of a hydroxy acid polymer
such as oligoester, polyester and the like with (meth)acrylic
acid, oligoester and polyester formations through
polycondensation of a hydroxy acid in the presence of
(meth)acrylic acid, ester formation through reaction of
oligoester and polyester obtained from ring-opening

polymerization of lactone with (meth)acrylic acid,
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obt ai ned. when pol ycondensing a hydroxy acid in the presence of
(meth)acrylic acid, the (neth)acrylic acid acts as a

pol ymeri zati on- st oppi ng agent, and obtained is the ester form (I11) wherein
the (meth) acrylic acid is bonded by ester at the term nal of hydroxy
groups of oligoesterandpol yest erobtai ned by pol ycondensation of the hydroxy
acid. In this case, the polynerization degree of the hydroxy acid nay be

made to be  .the | 4 | - ' t ti | e
(meth) acr yrllrrtﬁam {Ig&t%%%d%zg@{a%é ?%si%cgéﬁgﬁ?b%]gg\é%%gngéo&]exarrpl e,
as i ncreaseghdg) 4 cH itdedaethy) perylic acid to that of the hydroxy

acid, the polynerization degree of the hydroxy acid is reduced, while as

reduced the anmuie @fi ilgaestbieLRAASE W ELEeibd dthalg o the hydrgxy acid,
the polymerization degree of the_hyd¥oxy acid may be increased. Further,
the ol i goesl8ra P vRRIrY 88E UL GO S teirdeh 961 {86nd8Y L exX¥nast & RELYBRY are
obt ai ned fromring-opening polynerization of |actone, and the

pol yneri zatdam degie e nef gol ebYdheX¥nagbgred b P& HB IS @ Re akhe deai red
val ue by setting - 24 28 SEPT 2006 the reaction ratio as a prescribed

val ue. And Hiy mia@idTt 8@ thesdes i beadrdiaiavegns at bydg end reaeth odf rhbeol act one
pol ymer obtained and a carboxyl group of (neth) acrylic acid, the ester
form (11) iss ebbaiesedibEdrvdbie. Wretd pgl ¥oEmi agnen Wdter begdopaetivagnof

| actone in the presence of (neth) acrylic acid, the (meth) acrylic acid
acts as a polhgydraxdt igoupt ofpihg lagéndxy andd o iptcdivved: iobtialimedesner af orm
(I'l) wherein the (nmeth) acrylic acid is bonded by ester at the term nal of
hydroxy gr ozspsoakyblampewstér (meith) acrylic acid, the ester form (II) is

28 SEPT 2006

{ obtained.

When polycondensing a hydroxy acid in the presence of
{meth)acrylic acid, the (meth)acrylic acid acts as a
polymerization-stopping agent, and obtained is the ester form
(II) wherein the (meth)acrylic acid is bonded by ester at the
terminal of hydroxy groups of ocligoesterandpolyester obtained
by polycondensation of the hydroxy acid. In this case, the
polymerization degree of the hydroxy acid may be made to be
the desired value by setting the preparation ratio of the
{meth)acrylic acid to the hydroxy acid as a prescribed value.
For example, as increased the amount of the (meth)acrylic acid
to that of the hydroxy acid, the polymerization degree of the
hydroxy acid is reduced, while as reduced the amount of the
{(meth)acrylic acid to that of the hydroxy acid, the
polymerization degree of the hydroxy acid may be increased.

Further, the oligoester and polyester consisting of the
hydroxy acid polymer are obtained from ring-opening
polymerization of lactone, and the polymerization degree of

the hydroxy acid can be made to be the desired value by setting
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pol yester obtained by ring-opening polynerization of the |actone. ##kéﬂyi&m
case, the polynerization degree of the |actone can be nade to be t

desired value by setting the preparation ratio of the (neth)acrylic acid to
the |l actone as a prescribed value. For exanple, as increased the anount of
the (nmeth)acrylic acid to that of the |actone, the polynerization degree of
the lactone is reduced, while as reduced the anount of the (neth) acrylic

acid to thag0 a , e degl ne may
be incr ea?e geﬁggﬁoérf%gﬂguafg ?c?g‘%%&g?f’én%?%%% niti gfbgdﬁégﬁ%/tagrfr engt h

whi | e SUpp%%%%&”%o&@ﬂﬁ@k@beh“%r%98%09&13?98§?V899§§e PlcoRk 658 s,Sensitive
adhesi ve |l ayer having sufficient™ stréength he pol yneri zati on degree of the

hydroxy acightanGied 288 EatBoRPL Jritd éhﬂﬁéb@ic&?‘i 1 UIRES - FKS! S¥er

pol ymeri zai on degree, nore preferably not less than 1.1, still nore
preferably meim @39 tippkAnadile it is preferably not nore than 5, nore

preferably not nore than 4, still nore preferably not nore than 3. - 25 28
SEPT 2006 Al t heughthRyJdro¥en 3 16sneatie iR ws PRGH frifCaldahiidrokerthctdhor der to
sufficiently inprove initial adhesive strength while suppressing tenporal

i ncrease ofirnghepreanasse 6f anetfiesstifiersansyt i tite qAbes) werkayeradayi ng
sufficient strength, preferred are, for exanple, a saturated aliphatic

hydr oxy aciadtssaeha s lymeodldact iami -5 tdppdmex ppeapanond oci=d,ndty dsoitydut anoi ¢
aci d, hydroxypentanoi c acid, hydroxyhexanoi c acid, hydroxyheptanoi c¢ acid,
hydr oxyoct asdierc fagimd (Ifydwbeyedonatne (netdo) ahryiyidr e@cidedanbbodeadi bly
hydr oxydodecanoi ¢ aci d,
ester at the terminal of hydroxy groups of oligoester and
polyester obtained by ring-opening polymerization of the
lactone. In this case, the polymerization degree of the
lactone can be made to be the desired value by setting the
preparation ratio of the (meth)acrylic acid to the lactone
as a prescribed value. For example, as increased the amount
of the (meth)acrylic acid to that ¢of the lactone, the
polymerization degree of the lactone is reduced, while as
reduced the amount of the (meth)acrylic acid to that of the
lactone, the polymerization degree of the lactone may be
increased.

In order to sufficiently improve initial adhesive
strength while suppressing temporal increase of adhesiveness
of a pressure-sensitive adhesive layer having sufficient
strength, the polymerization degree of the hydroxy acid and
lactone is not less than 1 as the number-average polymerizaion
degree, more preferably not less than 1.1, still more
preferably not less than 1.2, while it is preferably not more

than 5, more preferably not more than 4, still more preferably

not more than 3.

- 25 -



hydr oxyt et radecanoi ¢ aci d, hydroxyoctadecanoic acid; a saturated c cli%

al i phatic hydroxy acid such as hydroxycycl ohexanecar boxylic acid; §.SEFT 2006
aromati c hydroxy acid such as hydroxybenzoic acid, hydroxyphenyl acetic
acid, (hydroxyphenyl)propionic acid, hydroxytoluic acid, hydroxynaphthoic
acid, and the like. O them preferred are saturated aliphatic hydroxy acids
such as hydroxypropanoi c acid; saturated cyclic aliphatic hydroxy acids

such as_hydr oxygy¢halerancacathaimldeadel the e atemale bdeasy agi ds such

as hydroxybenzol ¢ aci reover, althoug tones are not also

Spect {1 Cal ok ad b 01 IS PV §hGikent| Jah P OY S kgl raghesi ve

strength while suppressing tenporal 1ncrease of adhesivenes

Pressur e- seRgidlaiss ;3 asingSo 4 A 8n AU 10 HITddHd SRfensild &0, preferred
are, for exanple, a-l7actone, 13-1actone, y-lactone such as y-caprol actone,

6-1act one el AS-><LAY A B QR 81 180 1 98 SutFRLQLAG! SPLanf¥igf erably
the lactone is s-caprolacton. - 26 28 SEPT 2006° As ester form (T1) having

a structur %I%Téi&%&fiabéﬁ faAovgamp e, EQJd W re0enepRh i omidrd /) ddidny be
illustrated. cw2=CR4_C -0 Rs-C-0 H (er) 11 11 Qn wherein n is an integer

or a real myydess gl vEodicRis, hydreggpropandi aeidiy, oty btisoad kyl ene
which may contain a cyclic structure of 1-20 carbons, al kenyl ene which may
contaln a acid, hydroxypentanoic acid, hydroxyhexanecic acid,
hydroxyheptanoicacid, hydroxyoctanoicacid, hydroxynonanoic
acid, hydroxydecanoic acid, hydroxydodecancic acid,

( hydroxytetradecanoic acid, hydroxyoctadecancic acid; a
saturated cyclic aliphatic hydroxy acid such as
hydroxycyclohexanecarboxylic acid; an aromatic hydroxy acid
such as hydroxybenzoic acid, hydroxyphenylacetic acid,
(hydroxyphenyl)propicnic acid, hydroxytoluic acid,
hydroxynaphthoic acid, and the like.

Of them, preferred are saturated aliphatic hydroxy acids
such as hydroxypropanoic acid; saturated cyclic aliphatic
hydroxy acids such as hydroxycyclohexane carboxylicacid; and
aromatic hydroxy acids such as hydroxybenzoic acid.

Moreover, although lactones are not also specifically
limited, in order to sufficiently improve initial adhesive
strength while suppressing temporal increase of adhesiveness
of a pressure-sensitive adhesive layer having sufficient
strength, preferred are, for example, a~-lactone, B-lactone,
y-lactone such as y-caprolactone, S—iactone such as

6—caprolactone,s-lactonesuchase—caprolactone. Preferably

the lactone is g-caprolacton.

- 26 -



06

cyclic structure of 1-20 carbons or arylene of 1-20 carbons. Speci%é .
ructure

when there is distribution of a polynerization degree of a repeat s
unit containing R5, nis intended to represent the nunber-average

pol yneri zati on degree which is not always an integer. Wen nis 1, the
ester form(ll) is an ester formof a hydroxy acid wth (nmeth)acrylic acid
or an ester formof lactone with (neth)acrylic acid, while when n is

h
greater than 1Oﬁ§teg§e@% gﬁ%ﬂﬁ.‘%m%f%%{%@ elﬁraaﬁcagseehégﬁfaé&&

ol i goester, eSter an e Wt meth I'c acid or an ester
formof a l.g eSS, 2 SE A SRES e @5 like with
(et h) acryl | c aC| gml%ng IS the est erhﬁ)r nﬁﬁhle lhydrox%/é}gm d pol yner

or the |actone pol yner W|th (et h) acryllc aC|d i n order to sufficiently

i nprove ini adh Rj‘é | \enp i ncrease of
adhesi venesc H ?a‘ﬁ‘ré §19f($ hgl Bh . suff ent
strength, n'is greater- than . nore eferably Ibot | s than ihc still
more preferably not less than 2, wh (38 SEPY 2006 it

preferably not nore than 5, nore prefe ably not ‘nore# han 4, stiII nor e
preferably not. nore than 3. Herein, R5 is derived _frorma hydr oxy acid or

| actone, preferably derived fromthe above preferable hydroxy acid or

| act one sugihea® il Ryl £R6, isyehehewyhanaa]l phabrrese 1 -50ent ageiywiesen and the
like. (Meth)acrylic polynmer (I1l) having a carboxyl group is obtained from
pol yneri zi rg Gneebhgtr gkboprombaer s1kytanaswhidetrhacoyitiad nagai dyclic
(nmeth)acrylate, these derivatives, and the like, if necessary, there is
soneti nes atassudwtofh 1-20 carbons, alkenylene which may contain a

5

{ cyclic structure of 1-20 carbons or arylene of 1-20 carbons.
Specifically when there is distribution of a

polymerization degree of a repeat structure unit containing
R®, n is intended to represent the number-average
polymerization degree which is not always an integer. When
nis 1l, the ester form (II) is an ester form of a hydroxy acid
with (meth)acrylic acid or an ester form of lactone with
(meth)acrylic acid, while when n is greater than 1, it is an
ester form of a hydroxy acid polymer such as oligoester,
polyester and the like with (meth)acrylic acid or an ester
form of a lactone polymer such as oligoester, polyester and
the like with (meth)acrylic acid. When it is the ester form
of the hydroxy acid polymer or the lactone polymer with
{meth)acrylic acid, in order to sufficiently improve initial
adhesive strength while suppressing temporal increase of
adhesiveness of a pressure-sensitive adhesive layer having
sufficient strength, n is greater than 1, more preferably not

less than 1.1, still more preferably not less than 1.2, while
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copolynmer is manufactured in conbination with two or nore (neth) ac%%hirpcr 006
nononers to be used. Although (nmeth)acrylic nononers are not specifi Iy2
limted, in order to sufficiently inprove initial adhesive strength while
suppressing tenporal increase of adhesiveness of a pressure-sensitive
adhesive | ayer having sufficient strength, the (neth)acrylic nonomer may
be, for exanple, (neth)acrylic esters such as nethyl (neth)acrylate, ethyl

th | at. I t I I
(ot 1) acry it o % SRRt ek SRR thin 2y g TRE OGNy M nd Y .y,
th q d L.e, | at e,
I(gﬁr yl) - gg(rjgécy 116(4#3?%%';%# y’{ég%fpr%%%%%ﬁ ?On%?%%‘%: r%ﬁ%’% (I?_ag(ra%/y?_ gt earyl

(meth)acryl ate, H%%g{{yhﬁ(ﬂ@t B%@?I;é_! a{=9omcch§f| C&I’?'é OB N ACT YL Al gs , DENZYI

(meth)acrylate, a enyl nethacrylate; acr noners  having a carboxyl

group such ﬁ&ﬁéﬁﬂ)ﬁ%&y kf%edta%gm t}({SCB)Ir{%f%%fﬁr%ﬁ&'%d%‘b - 88id or

. i :
(meth)acrylic am ( acryli am de; "reactive acrylic

monomers sUGbeord <iédh T &s @f@@ e (PHdHyRAY] ate,
hydr oxypr opyl (orret hﬁacryl atee, yd?oxy%ty ()rgrjtet h)eac@{latye,

di met hyl amngatind chdreid) aciy | e, 1 it hyl am noet hyl (et h) acryl ate,
but yl am noet hyl (net h) acryl ate, gl ycidyl (neth)acryl ate, and

t et rahydr of ur f ure thTRidAGIY ball @med’ @$31 ) NAVTh@ & Y:lair%ox@n?%ﬁﬁ sgch as
ethylene di (nmeth) acrylate, diethylene glycol di(neth)acrylate,

triethyl enecwtaiondd df et Bafiet PdEng (e tlaed dw Eie mbyaadr€li Lueh haacryl ate,

decaet hyl ene glycol di (neth) acryl ate, pentadecaethyl ene glycol di

(et h) acr yl @ieeth) penybco icahRbct (arithy)lene 1gitegolkhdisemaeh) astylrake, ahdt yl ene
the like, if necessary, there is sometimes a case that a
copolymer is manufactured in combination with two or more
(meth)acrylic monomers to be used.

Although {(meth)acrylic monomers are not specifically
limited, in order to sufficiently improve initial adhesive
strength while suppressing temporal increase of adhesiveness
of a pressure-sensitive adhesive layer having sufficient
strength, the {(meth)acrylic monomer may be, for example,
{meth)acrylic esters such as methyl {(meth)acrylate, ethyl
(meth)acrylate, propyl (meth)acrylate, butyl (meth)acrylate,
hexyl (meth)acrylate, octyl (meth)acrylate, 2-ethylhexyl
{meth)acrvlate, decyl {meth)acrylate, dodecyl (meth)acrylate,
lauryl (meth)acrylate, lauryl-dodecyl {(meth)acrylate,
tridecyl (meth)acrylate, cetyl-stearyl (meth)acrylate,
stearyl (meth)acrylate, cyclohexyl (meth)acrylate, benzyl
{(meth)acrylate, and phenyl methacrylate; acrylic monomers
having a carboxyl group such as (meth)acrylic acid;

(meth)acrylic amides such as (meth)acrylic amide and

(meth)acrylic methylolamide; reactive acrylic moncemers such
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di (meth)acrylate, allyl (meth)acrylate, trinethylolpropane tri (nMetQkepra006
acrylate, pentaerythritol tetra (nmeth) acrylate, and diethyl eneglycol

di (nmeth)acryl ate phthalate. Preferably the (neth)acrylic nonomer is alkyl
(meth)acrylate and (neth)acrylic acid. Further, a nononer which is

copol ynerizable with the (neth) acrylic nononers as descri bed above and

I ntroduces a nononer wherein a carboxyl group and a (neth)acryl oyl group

1o i (e MAREULLEn9 I LU Y R CORALIIRI ERdc S8, b0
v acet dfar bidbeRtetaben 2 LPe, | B Bt ALKEIUL et ) ccryl ates

210U UL 00e SOEVOIVL GEOUBNL hDROL LI the Rl 2EREILPBLD) acrylic
group nay gﬁf%ﬁéﬂf'%@gh%ﬁmbtﬁ )g%)at@g & RAl Yri@fhfé& 1§Ee9‘§§g“ ged

above, th OW ng genheral Tor (rrr) “may “be ustrated. - 8

SEPT 2006 & 8iatpaFoRuReukyl: fmbn) Shrf1 iReC Grbkd11driRal hOryh{PSi M- L~

wherein m 1s ml- corresponding to one repeat structure unit; 1 is an

integer of ROich&SS sLbAmslethy1b8eid] QUM 283C i Y TERPE1yRb1a I eal
nunber of not less than 1; R6, RS2 and 0 are independently éaCh hydrogen

o n?aimﬁit Eyl dgtrﬁé@h#zrﬁaté ( gt PYRLRONEALN Bgc81cal laX¥h) gESYRatd gr oup
g a (rmeth)acryloyl group or -C02R7 in which R7 is hydrogen or a
tetraethylene glycol di {meth)acrylate, decaethylene glycol
di {meth)acrylate, pentadecaethylene glycol di {meth)acrylate,
r pentacontahectaethylene glycol di(meth)acrylate, butylene

di (meth)acrylate, allyl {meth)acrylate, trimethylolpropane
tri (meth)acrylate, pentaerythritol tetra{meth)acrylate, and
diethyleneglycel di(meth)acrylate phthalate. Preferably
the {(meth)acrylic monomer is alkyl (meth)acrylate and
(meth)acrylic acid.

Further, a monomer which is copolymerizable with the
{(meth)acrylic monomers as described above and introduces a
monomer wherein a carboxyl group and a {meth)acryloyl group
into the (meth)acrylic polymer (III) may be copolymerized.
As a monomer introducing a carboxyl group, may be used alkenyl
carboxylic acids such as vinyl acetate, allyl acetate, and
the like; and alkenyl (meth)acrylates such as vinyl
{meth)acrylate, allyl (meth)acrylate, and the like.

Further, a group having a carboxyl group at the terminal
of the (meth)acrylic polymer (III) may be introduced and also
a group having a (meth)acryloyl group may be introduced.

As the (meth)acrylic polymer (III) as described above,

the following general formula (III) may be illustrated.
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hydr ocar bon group of 1-20 carbons; L9' is a group containing a car%ﬁ§é5206
group, a group containing a (neth)acryloyl group or -CO2R9i in whi 200
hydrogen or a hydrocarbon group of 1-20 carbons; L1' is a group containing
a carboxyl group, a group containing a (neth)acryloyl group or -CO2R11 in
which R11 is hydrogen or a hydrocarbon group of 1-20 carbons; X and X2
are i ndependently each hydrogen, a group containing a carboxyl group or a
group containing a (nmeth)acryloyl group; and any of R, L91 and L" does not
contain a carboxyl group,6 or when any ofgR7, L91 and L11 isqpot hydrogen,

at least one of either WL or X2 containga carboxyl group. gSpecifically
when there is dlstrlbuthn of a gol yneri a ion degree of a lrepeat structure
uni t cont ai |hgm S.JnLe 3?,% esent_the nunber:average

pol ymeri zat ondg ch is ¥n vva ,_nlntege 12 ofusr Ao ()
sufficiently inprove |n|t5al adh 5|ve tir£MGih whil e supprq55|ng t enpor a

i ncrease of adhesiveness 30 28 SEPT 806 of a pressure,3dnsitive
adhesi ve | ayer having su%T|C|ent st rengt t he wei ght - aver ad® nol ecul ar
weight is preferably not |ess than 1, 000 nore preferably not |ess than

1,500, whilgeddid s PS5 e&@%ﬁ:x@pm&d P88nE0r Q004 + BREG RLSESEAD 4 not

nore than 5, 000. SpeC|f|c exanpl es of carboxyl group-containing acrylic
conpounds s 1@e§ﬁriH€QgéPQ¥§ fBY 1leRG Ydant DOSE Wi ChabB¥Raenfl PRdichai n
skel eton having a | ow glass transition tenperature ; a carboxyl group in a
nol ecul e, ain lieAsigedNbr ANl AumBRirhprasby! D¥ksgERaR andRY G&F baxy! group
on at least any of a nolecular termnal and a side chain, a main chain

R'® are independently each hydrogen or a methyl group; L’ is

{ a group containing a carboxyl group, a group containing a
(meth)acryloyl group or -CO,R’ in which R’ is hydrogen or a
hydrocarbon group of 1-20 carbeons; 1°! is a group containing
a carboxyl group, a group containing a (meth)acryloyl group
or -CO,R’* in which R® is hydrogen or a hydrocarbon group of
1-20 carbons; L'* is a group containing a carboxyl group, a
group containing a (meth)acryloyl group or -CO,R in which
R' is hydrogen or a hydrocarbon group of 1-20 carbons; X' and
X? are independently each hydrogen, a group containing a
carboxyl group or a group containing a (meth)acryloyl group;
and any of R’, L** and L' does not contain a carboxyl group,
or when any of R’, 1L°! and L' is not hydrogen, at least one
of either X' or X? contains a carboxyl group. Specifically
when there is distribution of a polymerization degree of a
repeat structure unit containing L°*, m; is intended to
represent the number-average polymerization degree which is
not always an integer.

In order to sufficiently improve initial adhesive

strength while suppressing temporal increase of adhesiveness
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skel eton consisting of a copolynmer of an ethyl (nmeth) acrylate and gﬁ*‘:ﬁg o6k
(nmeth) acrylate, a carboxyl group on at |east any of a nol ecular t&

and a side chain, and the |like such as the copolynerized ones of two or
nore of: ethylene oxide-nodified succinic acid (neth)acrylate

(CH2=CH- CO- OC2H40O CO- C2H4- CO2H,  CH2=CCH3- CO- OC2H4O- CO- C2H4- CO2H), 2- (net h)
acryl oyl oxyet hyI pht haI ate (CH2=CH CO OC2H4O CO 4- CO2H,

CH2=CCH3- CO | S a 2- | ene

2- (met h) acr1 &3 xye?‘hyef 7% ’f?vﬁl‘aeop%}f%sa]f e szlp ‘%{Jh ga%?g‘foﬁf% WSet hyl

gliéi%géopcg%%‘ C%gah %&9 Wher eg Q,%I ‘%Iﬁ_{wflal tI oﬁ-e& %%%a%lr%up) ,
éﬁgzeca%aggéﬁhgf}%fc%éﬁp%n e!?}(g%é la_y?gq ene gr dup§kl
(oo oo ot A Baly (e BEET %ézﬁ"( 583 m%&@%%%‘f%& B 0 is

1.5-3.0), )acly ! ®Y¥do®! i goester (CH2=CH CO ( C2H4- CO2) " H,
CH2=CCH3- C('éi'z%t(41 %02 1H wherein n is 1.1-1.7), o-carboxy-pol ycaprol act one

nono (meth) acr (cq;gag?] (é;@lﬂé},ﬁ(% - @g—@
(C5H10- CQ2) nH \/\/r}1§ere| ﬁfl SQ%Q(f)) as pre ePg Iggg:sétaer form

ethyl  (metdgmRsduhdd &as Ridadr e @wxré/h@aspan%ma@' kReXy whi bRt hL@gr yl at e

and lauryl (nmeéth)acrylate as (neth)acryli¢ polynmer (I111). Further, if
necessary, g Waid &R4En 3k SPEOOX Vhavasd da COG 3 Db Hg aﬁéﬁbielsﬂﬁpounds as

descri bed above nmay be used together.
temperature ; a carboxyl group in a molecule, at least any

. one of a (meth)acryloyl group and a carboxyl group on at least
any of a molecular terminal and a side chain, a main chain
skeleton consisting of a copolymer of an ethyl (meth)acrylate
and a lauryl (meth)acrylate, a carboxyl group on at least any
of a molecular terminal and a side chain, and the like such
as the copolymerized ones of two or more of: ethylene
oxide-modified succinic acid (meth)acrylate
(CH,=CH~-CO-0C,H,0-CC-C,H,4-CO,H,
CH,=CCH3-C0O-0C;H,0-CO~C,H,;-CO;H) , 2- (meth)acryloyloxyethyl
phthalate (CH,=CH-CO-0C;H,0-CO-$-CO.H,
CH,=CCH3-C0O-0C,H,0-CO-¢-CO,H wherein ¢ is a 1,2-phenylene
group), 2-(meth)acryloyloxyethyl tetrahydrophthalate,
2-(meth) acryloyloxyethyl hexahydrophthalate
(CH,=CH-CO-CC,H40-CO~ch~CO;H, CH,=CCH3-CO-0OC:;H,0-CO-ch-CQO,H
wherein ch is a 1,2~cyclohexylene group), 2-(meth)acryloyl
oxypropyl phthalate (CH,=CH-CO-0C;Hs0-CO-¢-CO,H,
CH,=CCH3-CO-0C3H¢0O-CO-$-CO;H wherein ¢ is a 1,2-phenylene
group), as preferable ester form (I); B-carboxyethyl

{meth)acrylate (CH,=CH (CO-0OC3H4) ,CO,H, CH,=CCH; (CO-0C,H,) ,CO.H
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An addi tion amount of the carboxyl acid-containing acrylic conpoung %ﬁ“@ﬁ@ﬁ
carefully considering perfornmance of the obtained adhesive conposi i
adhesive layer: to 100 parts by weight of a radiation setting conpound,
preferably not less than 1 part by weight, nore preferably not less than 3

parts by weight, and still nore preferably not |less than 5 parts by weight,
while it is preferably not nore than 80 parts by wei ght nore preferably
not nore thar,3qpaftis By s veight , (@h4,)sid r 1A, @l y not nore than
10 parts by V\% éﬁ "Adhesi ve (%OITDOSI'[I)OI’I xysl g nat rubber based

particles Q%ngéﬁﬁt’:@e@(@%’ V0,30, acﬁ%@c@gL@a é‘i‘EEﬂﬂ@dT?q'! JReterh 3 A

radi ation setting acrylic corrpoun ereinafter, 1 f nécessary, a

referred 4q as;thesfi rcﬁlﬁé‘%é! .9 Qgpﬁiaéﬁo ﬂobe‘getth%‘&ﬁ%g:ea% SEPT

radi ati on setting COITpOUﬂ cont Ic et a net

2006  for ngac;angoaoéeghﬁ,scw;) qpn@ﬁ;témgnca U(clgﬁwde@gsnb@ﬁeyamm Figure
1. First, as shown in Figure (a) , toradiation setting nmedium 32 is

added aquegus 1emu=imn, @s&%‘éf’éﬁlﬁ]ﬁs 4080 wdenpf (et Urdla dwiRher based
particles 30. This is mxe nd the mxture 33 is heated using, for

exanpl e, wamdthyErdA 2% S hawy i Nnfd g ri(iRte B2 aatirexywat er which is
an aqueous enul sion nediumis vaporized to be gradually renoved out of the

m Xt ure. Angheah)srimlatedunetl, 1aila Wadetth )asciyleatth Ser Ghetth )iReiving S
replaced with the radiation setting nedium (Figure 1(c)). Wen doing this
met hod act palllymeras(Mt)er reduces,
Further, if necessary, two or more of carboxyl
i acid-containing acrylic compounds as described above may be
used together.
An addition amount Qf the carboxyl acid-containing
acrylic compound is set carefully considering performance of
the obtained adhesive composition and adhesive layer: to 100
parts by weight of a radiation setting compound, preferably
not less than 1 part by weight, more preferably not less than
3 parts by weight, and still more preferably not less than
5 parts by weight, while it is preferably not more than 80
parts by weight, more preferably not more than 30 parts by
weight, and still more preferably not more than 10 parts by
weight.

Adhesive composition

Using natural rubber based particles as described above
and a radiation setting medium such as a radiation setting
acrylic cofnpound (hereinafter, if necessary, also referred
to as the first acrylic compound) as described above and a

radiation setting compound containing cyclic ether, a method
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viscosity of the m xture increases, while when the dispersion égkhgszm
repl aced, viscosity of the mxture is suddenly reduced. Change of

sudden change of viscosity is thought to be caused by phase transition, and
by adopting this nethod, an adhesive conposition wherein natural rubber
based particles are dispersed sufficiently and uniformy may be obtai ned

W t hout generating cohesion of the natural rubber based particles, and the
| i ke. Furtheg 4 f ased
part i ol os, T RE TRt ar A R g b P R e e
particle dlgggggé fay be realized fromthe viewpoint of performance of the
adhesi ve conposition obtained and adhesive | ayer. Herein, the average

particle dianmetgey -of, sa%hwrahgapgqr(abaaﬁdrmfét%@éetﬁlag%{e%fﬁmy not

less than 0.01 m nore preferably not |less than 0.03 ) still nore
preferably notid£8Sed Byhc@udSeritil ¥bh Ql'dod1§a1nlr?g3402§0 sEel%ToE%E‘tur@rlef erably
not nore than 5 Inn, nore preferably not nore than 1 run, still nore

preferably ﬁgbbagrgagganpgrilaneghaoaverage particle dlaneter i's nmeasured
based on the wei ght standard wusing the |ight scattering nmethod and the

li ke. Further, witeis aib® hited tded nietd ol »amu ke I3 iibe et usitrite, dickper si ng
medi um may be directly replaced wthout either renoving water of the nedium

from agueouexeipl 8i, ovacarbatini 3 ad howat dhaFigubbel (bpsedypaidatalms, or
drying the natural rubber basedparticles. Asa result, the water content of
t he adhesi veateompesch iicnaobéguaeds nemubei sniffddiivemtilsyvhpoei edd paltd cul arly
not nore than 10 wt% nore preferably not nore than 5 wt% and still nore
pref erably goadneldythemovdedtddt of the mixture. And as water reduced,
{ the water as the dispersion medium is replaced with the
radiation setting medium (Figure 1(c)).

When doing this method actually, as water reduces,
viscosity of the mixture increases, while when the dispersion
medium is replaced, viscosity of the mixture is suddenly
reduced. Change of such sudden change of viscosity is thought
to be caused by phase transition, and by adopting this method,
anadhesive compositionwhereinnatural rubberbasedparticles
are dispersed sufficiently and uniformly may be obtained
without generating cohesion of the natural rubber based
particles, and the like.

Further, in addition to dispersibility of the natural
rubber based particles, the natural rubber based particles
having a desired average particle diameter may be realized
from the viewpoint of performance of the adhesive composition
obtained and adhesive layer. Herein, the average particle
diameter of the natural rubber based particles is preferably

not less than 0.01 um, more preferably not less than 0.03 um,

still more preferably not less than 0.05 pm, while it is
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In order to obtain the adhesive conposition wherein the natural rubggnglazsoﬁg
particles having the desired average particle dianeter are dispers
sufficiently and uniformy and the water content is sufficiently Iow, the
m xing ratio of the aqueous enul sion containing the natural rubber based
particles to the radiation setting mediumshould be carefully selected.
Particularly, to 100 parts by wei ght of the aqueous enulsion containing the
nat ur al ru%?grer et& R% rgﬁzh[ trb% rat|o ofpber%eerra%ﬁ?a}) nmé::eétt'fh%% medi um

is set as ess par nore preferably not

less than4 ?aétﬁl.l]bﬁﬁo%'ﬂfeﬁ{]aqﬂé} hbk:n‘f@;[ plgelf(erg%y ng e q'}?(?ép an 50

parts by vve e it prefer 'y not arts by
wei ght, ta.JHDé A LB Egaﬁe;§gre9a55§egyoﬂ‘etlg@t ?%ﬂ'x@téﬂa{ndgﬁi erably
not nore t an 100 parts by weight. - 34 28 SEPT 2006 omthe simlar

Vi ewpoi Nt , @ rB) A LS dit WRiHHe Ging %meﬂd reber; eased particles, the
ratio of the radiation™ setting nediumis set as preferably not |ess than 25

parts by wei ghryriaee, przﬁaﬁrgbb tﬂﬁg £R& Sméd F188a 40s R4 Sr edRitgRle, and
still nore preferably not |ess t 0O parts by weight, while it i's set as

preferably that diBperEhag mRfl udehh§ B AVBEERL y rdB 1B ARk ¥hBat didest han 150
parts by weight and still preferably not nore than 100 parts by wei ght.

Further, | redidlfing Raebtamthienaiies FyemGRRAsid Al sMBarcaiitd e mgat ur al
r ubber based particles having the desired average particle dianmeter are

di spersed sldnatenil yudbdr hiadddpatyiabds blrei pisd the nadnirantrulsoer
sufficiently low, a vaporizing tenperature of noisture in the aqueous
emul sion basedparticles. Asaresult, thewatercontentof theadhesive
composition obtained may be sufficiently lowered,
particularly not more than 10 wt%, more preferably not more
than 5 wt%, and still more preferably not more than 1 wt%.
In order to obtain the adhesive composition wherein the
natural rubber based particles having the desired average
particle diameter are dispersed sufficiently and uniformly
and the water content is sufficiently low, the mixing ratio
of the agqueous emulsion containing the natural rubber based
particles to the radiation setting medium should be carefully
selected. Particularly, to 100 parts by weight of the aqueocus
emuilsion containing the natural rubber based particles, the
ratio of the radiation setting medium is set as preferably
not less than 25 parts by weight, more preferably not less
than 40 parts by weight and still more preferably not less
than 50 parts by weight, while it is set as preferably not
more than 250 parts by weight, preferably not more than 150

parts by weight and still preferably not more than 100 parts

by weight.
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containing the natural rubber based particles should be carefully ﬁﬁlﬁﬁtgﬁﬁ
Particularly, it is preferably not less than 20C, nore preferably £ S
than 30C and still nore preferably not |less than 40C, while it is
preferably not nore than 70C, nore preferably not nore than 60C and stil
nore preferably not nore than 50C. Furthernore, in order to obtain the
adhesi ve conposition wherein the natural rubber based particles having the

desired averagerfdk thd &ifls SUELF o6 M SR 56BN ko) ROL Lt a0l cnlini for Ty

and the water content i1s sufficientl'y Towin a “sufficient productivity, a

vapori zi ng gREHes) OfubBEr "Bh$E4Sar £LE1EH! b AR AAWOUKEL RIS M on

contai ning the natural rubber based particles should be carefully selected.

Particul arl ¥et+P}gSREELBE Bs Ve& M £3E A e b1} noth QUL RGd 2sape+and the
| i ke, the vaporized noisture is forcibly renoved to conplete -"35 28 SEPT

2006 a rephg £ Wirkdrd iSRS} RO tTRAEYMhAn PO Yla3ls By el gR thr S.

When using a copolyner of natural rubber type rubber with at |east either

an acrylic ZRAOSEL1 Dimdrs PHANE-AMRPIRIL, 1688 tERROLY P ri$ Y WigHirzed prior
to replacenent with the above dispersing nmedium Such a copol yner nay be

synt hesi zedwhyladdi g seittd€prafera®iy hét ABREMEHArOR50 MW LB WwEIRGITEN i Nnto
nat ural rubber enulsion, followed by vinyl polynerization of either the

acryl i c nonppefepablienstymere WhAAMRGOI patliie Bet wedlghtubber stamal sion. In
this case, the reaction ratio of the natural rubber based particles to the
acrylic nonppefesadliyhacst sivese thanod®0 parts by weight.

Further, in order to obtain the adhesive composition

( wherein the natural rubber based particles having the desired
average particle diameter are dispersed sufficiently and
uniformly and the moisture content is sufficiently low, a
vaporizing temperature of moisture in the agqueous emulsion
containing the natural rubber based particles should be
carefully selected. Particularly, it is preferably not less
than 20°C, more preferably not less than 30°C and still more
preferably not less than 40°C, while it is preferably not more
than 70°C, more preferably not more than 60°C and still more
preferably not more than 50°C.

Furthermore, in order to obtain the adhesive compositicon
wherein the natural rubber based particles having the desired
average particle diameter are dispersed sufficiently and
uniformly and the water content is sufficiently low in a
sufficient productivity, a vaporizing method of the moisture
content in the aqueous emulsion containing the natural rubber
based particles should be carefully selected. Particularly,
by sending a warm current of air, reducing in vacuo and the

like, the vaporized moisture is forcibly removed to complete
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is set within a range of 1-80 parts by weight of the acrylic nono
b2k kP 2006

the styrene nononer to 100 parts by weight of the natural rubber
particles. As a polynerization initiator may be used, for exanple, those of
organi ¢ peroxides, preferably redox initiators consisting of organic
peroxi des and ethyl ene diam nes, and of them preferred are redox
initiators consisting of t-butyl hydroperoxide (t-BHPO and tetraethylene

pent aani ne (Igga%ceﬁgntthﬁéggggﬂg C%Pﬁé)&ﬂ?& medlifl 81" §HoAEC36 GRG0

per oxi des, peroxi
per oxi des, @@rqﬁyketals peroxyesters per oxycar bonates,and the like, and as
et hyl ene dlanlnes preferred are ethylene diam ne (EDA), diethylene

triam ne (DETA) ynkgt I T

pent aet hyl enehexatre}l‘lelnﬁe%l%I1i ggﬁ%lﬁé@%?k@&gg é)dbggrsiﬁgglg %BEerﬁge usi ng
amount  of pgl XEE%‘tZéitR@r'a{H ta'&?l@.@mbﬁo%ﬁ:h% st 988 eChofoflds 10parts by
wei ght to 100 parts by wei ght nat ur al ber “based particles. Further,

I f necessabpAdLRE: T8Ys PP Rds fE0E T A% 0¥ Pl 1 RASTE St SHEPAEHESIRGRET esi ns,
rosin, 0|I-solublephenol resins, chroman indene resins, petroleum

hydrocarbomjgggﬁyindW%gayuh resin derivatives, rosin derivatives
oi | -sol ubl e phenol Tresin derivatives, chroman i ndene resin derlvatlves

petrol eum hydr ogakhod ¢&Sd yheF im&at b‘ée§ynﬁlﬁlé|si£|§d|B§<Qdd&lﬂge€1|i:ﬁé9f‘aﬁ)bt ai ned
i mredi ately after synthesizing a copolyner as described above contains

unreact ed EYISAREIC athomde dit ke DIBRtSIRS rditorsP Ol iytee ma hovEl erybivéd hout
purification of the copolyner, a radiation setting nediummy be m xed into

t he enmul si @milmmied atfedlyl caddckrby ti rsyintdtelsimse £ it d tohed &y detigr tlepl aced
wi th a dispersing nmedi um
{ acrylic monomer or the styrene monomer in the natural rubber
emulsion.

In this case, the reaction ratio of the natural rubber
based particles to the acrylic monomer and the styrene monomer
is set within a range of 1-80 parts by weight of the acrylic
monomer and the styrene monomer to 100 parts by weight of the
natural rubber based particles. As a polymerization
initiatormaybeused, for example, those of organicperoxides,
preferably redox initiators consisting of organic peroxides
and ethylene diamines, and of them, preferred are redox
iﬁitiators consisting of t-butylhydroperoxide (t-BHPQO)} and
tetraethylene pentaamine (TEPA). As the organic peroxides,
preferred are ketone peroxides, diacyl peroxides, dialkyl
peroxides, peroxyketals, peroxyesters, peroxycarbonates, and

" the like, and as ethylene diamines, preferred are ethylene

diamine (EDA), diethylene triamine (DETA), tetraethylene

teraamine (TETA) , pentaethylene hexamine (PEHA) , and the like.
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Moreover, after replaced with the dispersing nedium if necessary,%EgPT2006
second acrylic conpound is added. By using the second acrylic conpod
together, applicability of the adhesive conposition may be controlled in a
wi der range, higher adhesiveness of the adhesive | ayer obtained may be
realized and higher adhesive strength between the adhesive |layer and the
substrate nmay be realized. Fromsuch a viewpoint, as the second acrylic
conpound, pref red are acrylic.mononers, qr. acrylic noner s

éltbaED

10
the pol ymeri zati 3}? HeypesmInt RELS 19t PBEI’EﬁH] LbPef er red

are ollgoners Qbt ai TeLiZ |c MORQNELS, andas

theharryllc nﬁhéﬁ%FEEG %?g y?%ﬁtﬁr fhé?ﬁﬁg LgFOCP%Ei% é%ﬁ'fg 8ﬁ as
t - P t; t t te,
nmet hy %é%&§¥zg-g$%€t%§s dy%aagigtg ethyl (meth) acrylate, propy

(meth)acrylate;” oct ethylhexyl (meth)acryl ate, decyl
(ot by acr vl at o, A ety SRR Rh Sy CHBALA TR M oK Bhfesi bR Yba bl oY
t I t I t
Shonyl  (meteyacs Sahas aﬁ*ﬁ§9%¥£né”?5@*%§“é%¢y for BRI BIREY! 2t o

(et h) acr yli £oigh 4 nd8rder e £ PRE h? ek r?v)lu‘fn ﬂ?ﬁ?%ggﬁbﬂdré%yr%? te??gntahe like;

reactive acrylic nononers such acl r'oxyet hyl

(meth)acrylalg;n MQ{-PH@NQQ{ | r&8Bh hABFI¥h 8] Ges hYQEQX%B%}She( Bﬁéhbi‘cr ylate,
di met hyl am noet hyl (et h) acr yl at e, di et hyl am noef hyl met h) acryl ate,

butyl am noetdw n (ABEINAEI YL ] EchBbdigh WVhden8BLBLRAT Mkl GadRdes,
t et rahydr of uf uryl (neth)acryfate and the Ilike; and crosslinking acrylic
MONOMEer s sysdk AS1&lMyheALocarbon resin derivatives, and the like.

{ An emulsion obtained immediately after synthesizing a
copolymer as described above contains unreacted monomer and
the like besides the copolymer, however, without purification
of the copolymer, a radiation setting mediummay be mixed into
the emulsion immediately after its synthesis followed by being
replaced with a dispersing medium.

Moreover, after replaced with the dispersing medium, if
necessary, the second acrylic compound is added. By using the
second acrylic compound together, applicability of the
adhesive compositionmaybe controlled inawider range, higher
adhesiveness of the adhesive layer obtained may be realized
and higher adhesive strength between the adhesive layer and
the substrate may be realized.

From such a viewpoint, as the second acrylic compound,
preferred are acrylic monomers, or acrylicmonomers with 2-10
of the polymerization degree, or these mixtures, more
particularly, preferred are oligomers obtained from wvinyl

polymerizationof acrylicmonomers, andas theacrylicmonomers,

preferred are: (meth)acrylic acid esters such as methyl
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di (nmeth)acryl ate, diethylene glycol di(nmeth)acrylate, triethylene gﬁgfﬁyzmm
di (neth)acrylate, tetraethylene glycol di(neth)acrylate, decaethyl éne

gl ycol di(neth)acrylate, pentadecaethylene glycol di(neth)acrylate,

pent acont ahect aet hyl ene gl ycol di (nmeth)acrylate, butylene glycol

di (nmeth)acrylate, allyl di(nmeth)acrylate, trinethyl ol propane

tri(meth)acryl ate, pentaerythritol tetra (nmeth) acrylate, and diethyl ene

gl ycol di (neth) acryl ate al ate, and . the like. Two or nore of these
mononers, i 6%@@%}? eng hH (H§€@ AoFALRER, PERPYL RSt} 2CBY13F goner s
havi ng di fferent nerization es may be aI o used, Further, the

radi ati on S&H* g %%a%ﬁ¥ F%’ LN&PG k&F%%ﬁ?P%fé@%@ﬁH acrylic

E‘c)):‘_fg? o rede 'S fca s%dogﬁxiémﬂa%ggf a|tﬁg§ﬁéfrar aﬁtﬂ%ﬁ%hﬁhe”fﬁ%f
E%?ELE’? 3 ra@g St %ﬁﬁ%ﬁﬂ%@%"%ﬁd adirt %%Hafrﬁﬁ%?h%%éf @T]E%’Egﬁr d
Zﬁéﬁsi Secg%‘)ﬂaﬂﬁ%%aca% éa%%“%%%ﬁ% ?: T a0e plpeh ”\5\%' Wftfgf OL he
wei ght,  morS e indBiFRER 2 R @ef?%f%’sp P EETor S PRIV o o
preferabl y @@%&Hi@e R L %é’\e'(g\@thg%;:&fiit %g,m%fd%[saggx pNOL T &

t han 80 par nor e pre erabl'y no y ‘wei ght,
and still JD{RePh ééEﬁ?L&a éﬁﬁ&b}Qﬁ@tﬁpag??i§CQ§£§ﬂ§¥p%ﬂ3%§ﬂlégd'ng a

car boxyl group.con aining acrylic cohpound, info a
radi ation sgid kRe 1Bk P%Q@t&ﬂr&&c@ylic monomers such as (meth)acrylic

( acid, hydroxyethyl (meth)acrylate, hydroxypropyl
(meth)acrylate, hydroxybutyl (meth)acrylate,
dimethylaminocethyl {meth)acrylate,diethylamincethyl
(meth)acrylate, butylaminoethyl (meth)acrylate, glycidyl
(meth)acrylate and tetrahydrofufuryl (meth)acrylate, and the
like; and crosslinking acrylic monomers such as ethylene
di {(meth)acrylate, diethylene glycel di (meth)acrvylate,
triethylene glycol di{meth)acrylate, tetraethylene glycol
di (meth)acrylate, decaethylene glycol di(meth)acrylate,
pentadecaethylene glycol di(meth)acrylate,
pentacontahectaethylene glycol di(meth)acrylate, butylene
glyecol di (meth)acrylate, allyl di(meth)acrylate,
trimethylolpropane tri(meth)acrylate, pentaerythritol
tetra{meth)acrylate, and diethylene glycel di {meth)acrylate
phthalate, and the like. Two or more of these monomers, if
necessary, may be used together, and a mixture of oligomers
having different polymerization degrees may be alsc used.

Further, the radiation setting first acrylic compound

may be used as the second acrylic compound. In this case,
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repl acenent step of a dispersing nmedium Particularly, an adhesive 28 SEPT 2006
conposition wherein natural rubber based particles are uniformy disperse3
in aradiation setting compound and a carboxyl group-containing acrylic
conpound i s contained may be manufactured by a nethod including steps of:

m xi ng an aqueous enul sion containing the natural rubber based particles
and the radiation setting conpound; elevating a tenperature of the m xture

whi | tirrjng, i Zi t f th | Si to b d, d
repl acing thECHEPERHENRP SRR BT HREPE ERe ThatuPGF Y FAbBe P IRRER=PSI 1| cl es
di d wi.th th di ati ti .- .39 28 SEPT _200 d; d
i ng t e TGS GHRPEORTR 1 1§ Hbrgi e EBRRURTY fegtract Shtced
terial. If_th b . - talni | i d i - added
"o the r SPEDTBRACR FLRG GaNBaNT b SO PrEConEoNE L A BEnBhES of
vi scosity of tge radi ati on setting conpound and the |i ke may be extensively
perforned,lFﬁ%réfore, repl acenment of the dispersing nedium may be conduct ed

AN 9000 wor Kol O QLG BLEGIodLSRL 0100, & el R o1 0

. Q .
medi um the carboxy roup-containing acryli1c compoun into

the radi atiop SetLbRgLedhtnoRel SLEhATLirchindRKDCoFRpHEaGHULE oY

met hod i ncluding step m XI ng eous enul sion contalning the

R e e N e U
of the radiation setting first compound, preferably not less
than 1 part by weight, more preferably not less than 3 parts

{ by weight, and still more preferably not less than 5 parts
by weight, while it is preferably not more than 80 parts by
weight, more preferably not more than 30 parts by weight, and
still more preferably not more than 10 parts by weight.

When adding a carboxyl group-containingacrylic compound,
it may be added into a radiation setting medium prior to a
replacement step of a dispersing medium,

Particularly, an adhesive composition wherein natural
rubber based particles are uniformly dispersed in a radiation
setting compound and a carboxyl group-containing acrylic
compound is contained may be manufacturedby amethodincluding
steps of:

mixing an agqueous emulsion containing the natural rubber
based particles and the radiation setting compound;

elevating a temperature of the mixture while stirring,
vaporizing water of the aqueous emulsion to be removed, and

replacing the water as the medium where the natural rubber

based particles are dispersed with the radiation setting
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radi ati on setting conpound; and elevating a tenperature of the ”iXt%&gEﬁpﬁ&ﬁ
stirring, vaporizing water of the aqueous enulsion to be renoved, an

repl acing the water as the nedi um where the natural rubber based particles
are dispersed, with the radiation setting conpound. Described above when
addi ng the carboxyl group-containing acrylic conpound after replacenent of
the dispersed nedium thereby deterioration of the carboxyl

o event od. 0008 Gend SEERY b Rt g S e O BRI LS
group-containing agrylic nmpound_may, be, pre-added into the radiation
setting néﬁ?ﬁﬁ?u?ﬁeﬁn%ﬁeggﬁrfﬁ8g38§¥b8§§gré?gUp-containing acrylic
conmpound may be ded after repl acenen e di spersing di.um . When
Forhing t he adnett va'e aesbak il  SFETF baflal 6pd RV E EeolBRbMT AT iy |

necessary, 2-QOLMIBAI ZALLPn LA Llon 'ns;er@&%qu ity Hie dadlavan

setti ng neair um eover, 1In ove esl veness O

aver obtal igduandabhngthdeQl ofNGi3dBEsYCOEAXRE QOOARSL SURRIRG e there

is sonetines a case at’ adds styrene- diene ru I"at ex.

styrene- buté%}ugggwd[aﬁﬁge ggﬁggﬁbgwﬂsmwg%pg rﬁgaess‘h%@e%tr\ggen t he

substrate ap conposition e nafural rubber based

particles. 1B SLynEne- BEt fHLCAEspUPLEAG | ALEKu MR TS AndBUtEd with
styrene- but adi ene rubber (SBR) , and as” SBRmay be "used enul si on
good workability.
On the other hand, after replacing the dispersing medium,
{ the carboxyl group-~containing acrylic compound may be added
into the radiation setting medium,
Particularly, itmaybemanufacturedbyamethod including
steps of:
mixing an aqueous emulsion containing the natural rubber
based particles and the radiation setting medium containing
the carboxyl group-containing acrylic compound and the
radiation setting compound; and
elevating a temperature of the mixture while stirring,
vaporizing water of the agqueocus emulsion to be removed, and
replacing the water as the medium where the natural rubber
based particles are dispersed, with the radiation setting
compound.
Described above when adding the carboxyl
group-containing acrylic compound after replacement of the
dispersed medium, thereby deterioration of the carboxyl

group-containingacrylic compound during the replacement step

may be prevented.
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pol yneri zati on SBR such as SBR driver and SBR | atex; and solution

pol yneri zation SBR and the |ike such as random SBR, bl ock SBR and 28 SEPT 2006
symmetrical block SER Further, characteristics of SBR depend significantly
on the copolyner ratio of styrene and butadi ene. From such a viewpoint,

t hose where the styrene content is |low (not nore than 30 wt%, the styrene
content is noderate (nore than 30 w%to not nore than 70 wt% , the

styrene content isa%hQQi% ver 7gtW%%>t%%ec%§E§f Iéﬁég%@é&ﬁqaggabe used for

t he styrene-but&&iene rubber 3 Bféx. Gs8d"ds a main

t qf - [ | ' -npdi fi ed
Cype, " vi ATONR i PanEBEnl AL 8 ek Afed SHeH FB e a B i BRI 1o
i ke. O [ 51 = '
ot ox becalbe o) & S G Fort s PR RdRBEr o | & 5 e T E Sih L Shaet veness

ot o0 TR AR GRS v a0 e U g e

sufficiently 1nprov ently 1 nprove adhesiveness of the
natural rulRei; ased particles, the mxing ratio of the styrene-butadiene
rubber latex to the natural rubber based particles is preferably not |ess

than 1 part by wek@hformPh§ th £68E8DLY 1%8@11 £B8ct hapa it By Mel ght of
the styrene-butadi ene rubber latex to 100 parts by weight of the natural

rubber based fpitdiGlEmeaPimt her Hds NARE, al Po DIHEE i 2804 oh 0L PSEa Y her

characteristics of fﬁe nat ural rubber based particles, the ratio is
pref erabl y irptadiidc® idatured fiad tradiya tivt FettiIAY engdiiqiner ably not nore than

30 parts by weight and still nore preferably not nore than 20 parts by
wei ght . Moreover, inorder to improve adhesiveness of the adhesive
( layer obtained and fixation of the adhesive layer onto the

substrate, there is sometimes a case that adds
styrene-butadiene rubber latex. The styrene-butadiene
rubber latex is thought to improve adhesion between the
substrateappliedwith theadhesive compositionandthenatural
rubber based particles.

The styrene-butadiene rubber latex consists of mainly
styrene-butadiene rubber (SBR) , and as SERmay be usedemulsion
polymerization SBR such as SBR driver and SBR latex; and
solution polymerization SBR and the like such as random SBR,
block SBR and symmetrical block SER.

Further, characteristics of SBR depend significantly on
the copolymer ratio of styrene and butadiene. From such a
viewpoint, those where the styrene content is low (not more
than 30 wt%), the styrene content is moderate {(more than 30
wt% to not more than 70 wt%) , the styrene content is high (over

70 wt%) are carefully selected to be used for the

styrene-butadiene rubber latex.
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Al so, since sufficient interaction between the adhesive |ayer obtaiggg%pﬂﬂ6
printing agents including ink and toner, etc. may be realized by s&t P g
the content of the styrene-butadi ene rubber |atex as an appropriate val ue,
sufficient fixation of the printing agents may be realized. Further, since
adhesive strength after pressing adhesion |ayer maybe nmade to be
appropriate, detachnent of the adhesive |ayer at unnecessary tine

afterpressurin esi hegsj | ' I e gdhesi ve
Iayerprray be rgggﬁl éggétgghgdﬂngat %&?ﬁ%‘ﬁgn%egﬁ er aéreéi%%%téa eer% on. - 42
28 SEPT 20Q0pld! 10eLx nlal) 26 820aL % hEALASE EHELI IR 2RIQRH LB ST ance of
the pressure-sensitive adhesive conposition obtai'ned, pr rably a filler

whi ch 15 NBRALEN HKE a8 earbRldyl Abds FPRA! IS EARALhC el S glded 1 nto

e
t he adhesive conposition. Since unévenness on e’ surface of the adhesive

layer (adhegjeye ﬁia%féfﬁédii% LorBBdy b Addi dd Qﬂyggn%hSuftiahhéhe rbhyy essed is

adhesi on of the "adhesive surface to the other “surface prior to pressing

adhesi on onalchs BARSEEYC: €U d 35Re113RE Lh ddhd SO0 ROSLBRELY e RIpEki Ng
resistance. In addition, if unevenness on the surface of the adhesive |ayer

(adhesi ve suhkag@kness Beihdchy tREd t0Fh DirudiR f bhlsed pabeibladhasd on
bet ween the adhesive surfaces after pressing adhesion proceeds and it is

consi der ed thealsubemmetal naieRasaf Ofciadhas) iegRssrdmy be suppressed. As
these results, if it 1is necessary to detach the adhesive surface after

pressing adhestAncortibe @dhesif\fd cdentage imMpyrove hemdsiywetrisachkad.thdl so, if
It IS necessary to becone so as not to inhibit transparency of the adhesive
| ayer, prehatuadlarabbkosdadet garticles, the mixing ratio of the
( styrene-butadiene rubber latex to the natural rubber based
particles is preferably not less than 1 part by weight, more
preferably not less than 5 parts by weight of the
styrene-butadiene rubber latex to 100 parts by weight of the
natural rubber based particles. ©On the other hand, in order
not to lose other characteristics of the natural rubber based
particles, the ratio is preferably not more than 50 parts by
weight, more preferably not more than 30 parts by weight and
still more preferably not more than 20 parts by weight.
Also, since sufficient interaction between the adhesive
layver obtained and printing agents including ink and toner,
etc. may be realized by setting the content of the
styrene-butadiene rubber latex as an appropriate value,
sufficient fixation of the printing agents may be realized.
Further, since adhesive strengthafter pressingadhesionlayer
may be made to be appropriate, detachment of the adhesive layer
atunnecessary timeafterpressuringadhesionmaybe suppressed,

while if necessary, the adhesive layer may be readily detached

at desired time after pressing adhesion,.
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the particle formas a filler is regularly arranged. Such materials

I ncl ude, for exanple, different silica fillers, different starch fﬁ8§gpg?mm
synthetic zeolite, mcrospherical (neth) acrylic resins, mcrospherical

pol yet hyl ene, spherical alum na, glasspowder, silusball oon,
activatedclay,titanium oxide and zinc oxide, and the |ike. These fillers
may be used alone or in conbination with two or nore of them Herein, the

average particl i ter. of these fillers i ef.erably. ngt. l ess than 0.01
m and nore prefg?gﬂﬁng ot " Orégf e ﬁ?ﬁ)lze\é%€¥1?ﬁe€§;%%%§k§

r Tl
y not” " 1'8ssTt han un, e ré%ly not nore

Fur thor , "whEse E2F0e oL R nar P BRCRIT RS RLELFE R e B b Fofi0RT 10, [

Further, when Uusing rn co WO "Of “nDré o particle

di ameters, opfs: SORDINALSALIS L kel ¥l Quiinayenl yol ol flie syrfacey gl the

adhesi ve | ayer an vant ageous cking ~resistance and

| npr ovenenty, of et achupat peLlarpaneec O 1beaahoyes kib! ks abbessibica

filler and star r are preferabl e because they have | ess a nity to

the natural corﬁﬁ@@?ﬁi@ﬁ?e%ﬂ?é% Lﬁle@%?ﬁags@y tﬁsaédzfac%lagi&iéeaahegeg@ na

resistance. In case of the silica er, to 100 parts by weight o

nat ur al rUbPﬁ{rePa(sa‘%ﬁ\e%%!\Fé' 6Legach) COMPLRAELETy JFMR o?f of e Fihher 1S

preferably not | ess than 10 parts by weight, “nore preferably not |ess than

20 parts bys\ehBbssednts HdldsidPIE Rh&f §8R8LYvE0iut B5se thaRKD oRBRBES DY
weight, while it 1is preferably not nore than 100 parts by weight, nore

preferably sépfasersridantSpreakingdidnesgBh, onthe bidhle siWee spi-gheeabl y  not
nore than 60 parts by weight. Also, in case of the starch filler, to 100

parts by weagfitit is thought to improve blocking resistance.
! In addition, if unevenness on the surface of the adhesive
layer (adhesive surface) is formed by addition of the filler,
melt adhesion between the adhesive surfaces after pressing
adhesion proceeds and it is considered that temporal increase
of adhesiveness may be suppressed. As these results, if it
is necessary to detach the adhesive surface after pressing
adhesion, the adhesive surface may be readily detached.
Also, if it is necessary to become so as not to inhibit
transparency of theadhesivelayer, preferredare those wherein
the particle form as a filler is regularly arranged. Such
materials include, for example, different silica fillers,
different starch fillers, synthetic zeclite, microspherical
(meth)acrylicresins, microspherical polyethylene, spherical
alumina, glass powder, silusballoon, activatedclay, titanium
oxide and zinc oxide, and the like. These fillers may be used
alone or in combination with two or more of them.
Herein, the average particle diameter of these fillers

is preferably not less than 0.01 pm and more preferably not

less than 1 pm, while it is preferably not more than 35 pm
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of the natural rubber based particles, a conbination anount of the g%ﬁﬂfﬂmﬁ
Is preferably not |ess than 10 parts by weight, nore preferably no% ess
than 20 parts by weight, and still nore preferably not |ess than 30 parts
by weight, while it 1is preferably not nore than 200 parts by weight, nore
preferably not nore than 180 parts by weight, and still nore preferably
not nore than 160 parts by weight. In addition to the above additives, in
order to inprove wultraviolet resistance, there is sonetinmes a case where an
- 44 28 SEPH pope8 Pygferabll ertapebe iy d§aHt . ( Fluntharol shepbaoiisent ) is
added into.the adhesjve conposition. Such ultraviol et absorbents ma
i ncl ude: séPiWﬁ?’c“%H%nggét‘f’Oa%r PRERAT %#%9?&%@?%&@@&%@{%%%4 cyl ate,
octyl phenyl. .salicylate, and the Like; benzophenones such as
01 hydr oxybeiiBoBHEHBAB L Al et Lo BRI SIS SAEN hiy FBARce RENS
benzophenon hydr oxydodecy! ben henone, .
hy dr oxy et RERFEAED BV AT D e i AR A IRAR B e BAACKHShy | ) et hane,
and the like; . benzotriazal es sucQﬁls (,hydr,ox netq¥l henyl ) benzotri azol e,
( hydr oxybuESIEARERIGH AShArEErYarent iRk RY ERATRIG R 1 azol e,
(hydr oxybutyl me Eyl he %%c | py obenzotriazole,.. .
(hydr oxydi but yl % e @? )ag’ﬁ’l r% gﬁ%? f %&?o?gflca filler and starch filler
(hydr oxydi I %g nzot ri.azol egqg L
iy oxy t SEERRb St SERPRa T Hre hoR v s Aot T BERY AR I BBYE  and the
like; cyan ‘E:E)‘é'ra 2% BB 23 c186N¥hhex #Ci‘QQPQ'BhQHf’ 1 BELNL A Pock §
ethylcyano%?p enyF §Er§I§teF and the %'ke; an% hi n e%ed anin§o%nﬁn?he like.
resistance.
( In case of the silica filler, to 100 parts by weight of
the natural rubber based particles, a combination amount of
the filler is preferably not less than 10 parts by weight,
more preferably not less than 20 parts by weight, and still
more preferably not less than 30 parts by weight, while it
ispreferablynotmore than 100 parts by weight, morepreferably
not more than 80 parts by weight, and still more preferably
not more than 60 parts by weight.
Also, in case of the starch filler, to 100 parts by weight
of the natural rubber based particles, a combination amount
of the filler is preferably not less than 10 parts by weight,
more preferably not less than 20 parts by weight, and still
more preferably not less than 30 parts by weight, while it
ispreferablynotmore than200 parts byweight, morepreferably
not more than 180 parts by weight, and still more preferably
not more than 160 parts by weight.

In addition to the above additives, in order to improve

ultraviolet resistance, there is sometimes a case where an
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Al so, there is sonetines a case that needs antioxidants. As the
anti oxi dants nmay be used: am nes including aromatic secondary ami né8 SERLH06
as am ne- ketones, di phenyl am nes, diaryl -P-phenyl enedi am ns,

al kyl aryl - P- phenyl enedi am nes, and the |ike; phenols including nonophenol s,
bi sphenol s and hydroqui nones; organic sul furs; phosphites; and these
conpl ex systens, and the like, of them phenols are preferable because

LOEY Ol ee u AAldidd 0R<R0H: R IR Q01 3y B8 PRI A0, oyt heiqpr e !

adhesi ve conposi t'ion, ion

synthetic dﬂhgﬁ%ﬂ%ngdﬂégy%e-ggh fg{gglc rubber enuI5|ons may illustrate

emul si ons di spersed aqueous s vents with synthetic rubber such as
pol yi sobutyl eneg g&)ﬁﬁﬁ 8REhYR aghyLonihni

rubber, nethyl t #Wd p%%ta |eng ru2§%4ln %?orop?éné&?ﬁb er, %utyl
rubber, polyhnethansdipbera thneeal B h@R a8 ¥d dp1atfdibber, and the
like. The adhesi ve conp05|t|on may be made al so in conbination with

syntheti ¢ resia gHaHpi %aalc}h%t%ynshattﬁerﬁ%@ BefZlophenSndRY shikhusi rat e
vinyl polyacetate erul sions,” vinyl acetate- et'hyl ene copol ymer emul si ons,

polyacryllc‘dﬁa}& ﬂnz&éﬂa@wsw& s t RO YSEN 28 preken Sa!| si ons, and the
i ke. Herein, ese synthetlc resin enuIS|ons t hose wherein the gl ass

transition ﬁfmﬁf)aswaa Ky 8knksphdfohe, a%%ﬁymé@pi&ym&@méﬁéﬁe may be

added in order to stabilize dlsperS|on of the natural rubber based
particl es. Huifdoaaeiidhens fahenzEshaidmaj ¢ and noni oni ¢ surfactants such

as rosin soap, naphthalene sulfonic acid salts, aliphatic acid soap and
bis (methoxyhydroxybenzoyl phenyl)methane, and the like;

{ benzotriazoles such as (hydroxymethylphenyl)benzotriazole,
{(hydroxybutylphenyl)benzotriazole,
(hydroxydibutylphenyl)benzotriazole, -
{hydroxybutylmethylphenyl)chlorobenzotriazole,
{(hydroxydibutylphenyl) chlorobenzotriazole,
(hydroxydiamylphenyl)benzotriazole and
[hydroxy (tetrahydrophthalimidemethyl)methylphenyl Jbennzot
riazole, and the like; cyancacrylates such as
ethylhexylcyanodiphenyl acrylate, ethylcyanodiphenyl
acrylate, and the like; and hindered amins and the like.

Also, there is sometimes a case that needs antioxidants.
As the antioxidants may be used: amines including aromatic
secondary amines such as amine-ketones, diphenylamines,
diaryl-P-phenylenediamins, alkylaryl-P-phenylenediamines,
and the like; phenols including monophenols, bisphenols and
hydroquinones; organic sulfurs; phosphites; and these complex

systems, and the like, of them, phenols are preferable because

they give less pollution and coloration.
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al kyl benzene sulfonic acid salts, and the like. Furthernore, if necg;gggﬁ 6
to the adhesive conposition nay be m xed pH adjusting agents, anti P@,
adhesi ve-gi ving agents, viscosity adjusting agents, rubber antioxidants,
stabilizers and coloring agents, and the |ike. Sheet for carrying

I nformati on The adhesi ve conposition obtained such as descri bed above is
applied on a substrate using application neans of a - 46 28 SEPT 2006

photogravure CO%?Jthe%nHr@‘,’tﬁé'a?;hlfesk%f&rﬁf@éi tjhor?‘, : rn%c%%rsaﬁ:';g, ,ﬁ%far

coater, and the like, to forma m Furt her, e substrate ns such

as a sheet gopAhe HRGIHNA S BEREERSs VSHIRd t PARRIbLEYY Bih1855 6nkl | Mhsuch as
synt hetic paper, polyethylene, polyethylene terephthalate, polypropylene

and vinyl cgg}rpaﬂ&ac@unﬂbébamul&qon\éy}ﬁéymagtrhhs\%&m%m%%tafsﬁéwéd

preferably perfornmed 1s surface treat'/nent such as nat treatnent and corona

treatment, ;thedideis UbIN S RAE SinehStRSTFMSeShe8ln £ so, in order to

mai nt ai n adhesi on, detachnent and transparency, an application anmount of

the adhesi y& 16488t} 1 e OAIKLAPE SdBRlu {6 Albkdye, substrate is
preferably not |less than 1 g/n2, nore preferably not less than 3 g/nR and

still nore jefi1admbdyi Notbd essi dh@ e dbd P madhye it is preferably not nore
than 30 g/n2, nore preferably not nore than 20 g/nR2 and still nore

pr ef er abl y mthd@mrfl d fevbutadiidife AubbhéF) CeNBdSéphPEnOf rifee adhestye

conposition is cured by irradiating radiation. As a result, as shown in

Figure 2, mibkbdar e3sainensetisine veukiskesi tiei dey£l rsbiher neid cacthkisheet
rubber, and the like. -

{ The adhesive composition may be made also in combination
with synthetic resin emulsions. The synthetic resin
emulsions may illustrate vinyl polyacetate emulsions, vinyl
acetate—-ethylene copolymer emulsions, polyacrylicacidester
emulsions and vinyl polychloride emulsions, and the like.
Herein, of these synthetic resin emulsions, those wherein the
glass transition temperature (Tg) is —30 to 20°C are suitable.

Emulsifiers may be added in order to stabilize dispersion
of the natural rubber based particles. Such emulsifiers may
use anionic and nonionic surfactants such as rosin soap,
naphthalene sulfonic acid salts, aliphatic acid soap and
alkylbenzene sulfonic acid salts, and the like.

Furthermore, if necessary, to the adhesive composition
may be mixed pH adjusting agents, antioxidants,
adhesive-giving agents, viscosity adjusting agents, rubber
antioxidants, stabilizers and coloring agents, and the like.

Sheet for carrying information

The adhesive composition obtained suchas described above

is applied on a substrate using application means of a
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of substrate 42, and the pressure-sensitive adhesive |ayer may gi Vﬁsﬁ:ﬁj}%&t
for carrying information which is radiation cured material 41 of tfeg

radi ati on setting nediumwherein natural rubber based particles 40 are

di spersed. Further, it is considered that a part of the radiation setting
medium which is a dispersing nmediumis dispersed in the substrate before
curing. As shown in 43, it is considered that a part of the radiation

setting medbps cunedoLg Ll SUITALG B e RGERT 2000, dsact o

with the s e by irradrating radi a €si ve

strength bfgitn}gﬁ]gnlb he c%%'%%ﬁ:i,"%rloa e qggtgé} %?)e Bst raatfqlﬁgy be realized.

Al so, the necessary, Is drie curi ng, wever, during the

curi ngprocess byiceadiat g olpladlaliil el dLKhNGSPLOGREHS eorm

si mul t aneously. Since {he spersing nedidmis the radiation setti'ng

redi um € herdr 00 JERY K% s SUTRIREA] oo SQkdUIR: B IHfechS 230Nt s a

case that does not need separately yi ng process. Herein, exanples

wherei n t he adhesi;ephayer bél?etgfiéﬁga%&;ﬁéﬁﬁl&% U dpH ik 11HLr mati on

and the adhésive layer Is an undetachabl’e sheet” for carrying I nformation

are  showngofl visirgeha edeahnandi ALY WRl e, o3P0 YekY. |Wh&RsRsiqg Figure
3(a), as showmn in Figure 3(b), "information 12 such as conceal nent "and

confidenti ahiddse ayhthla d ifiansS, RHrdHEAAY hedimd aelsukFackhereafter,

as shown in Figure 3 (c) , the sheet for carrying information is folded
down at folt@igagnldntesddh $& haat dhemagdhesid eokayart ddh tifier iy @hed.ikd hen

pressing adhesion is perfornmed on adhesive |ayer 10. And as shown in Figure
3(d), whenoneatssaipfaadhes w dubstirald sheet.
{ Also, in order to maintain adhesion, detachment and
transparency, an application amcunt of the adhesive
composition onto the sheet surface of the substrate is
preferably not less than 1 g/m?, more preferably not less than
3 g/m® and still more preferably not less than 4 g/m®, while
it is preferably not more than 30 g/m’, more preferably not
more than 20 g/m® and still more preferably not more than 7
g/m?.
A film consisting of the adhesive composition is cured

by irradiating radiation. As a result, as shown in Figure
2, thepressure-sensitive adhesive layer is formed on the sheet
of substrate 42, and the pressure-sensitive adhesive layer
may give a sheet for carrying information which is radiation
cured material 41 of the radiation setting medium wherein
natural rubber based particles 40 are dispersed. Further,
it is considered that a part of the radiation setting medium
which is a dispersing medium is dispersed in the substrate

before curing. As shown in 43, it is considered that a part

of the radiation setting medium is cured in the substrate or
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is detached to read information 12. In this case, the adhesive 'aygﬁstﬁrzmm
required for being readily detachable at desired tine after pressing
adhesion. Further, the adhesive conposition is applied overall. On the

ot her hand, in case of Figure 4(a), as shown in Figure 4(b),information22
of conceal nent and confidentiality is printed at the position w thout

form ng of adhesive |ayer 20. Thereafter, as shown in Figure 4 (c) , the

sheet for carryvin - 2 EPT 200 |nfor ti.on i.s f.ol ded do

fording | i Heaates i 8%@&1 Cheta Py, § Hradis &\Féﬂ"@d “BeE Fess R o2 hdhesi on
on adhesi ve d as._shown in.Figure 4 adin |nfornat|on
22 wi t hout® %sj%lle%hl nah %%e%ﬂ/‘ée Isaffeerm-:’%1 b§H %?'f’or %dﬁ?/s%:‘lﬂ%t

prescrlbed $§§k§55§ éﬁqgé e?ﬁ %atlpg line 23 pf the_substrate

sheet and t I'S” case, hesive layer is reqU|red for not

bei ng detached Y| (ﬁéﬂéiﬁ fH ne %g§§&§3 gdhasi an. bgygkgegu adhesi ve

conposition is “applied 1n pattérn. Ranging a co inatiof’ratio of

the materigl gﬁg@raﬁwgggﬁt%lcgjnfﬁ#éfggﬁgéby V{u‘ra%ﬁ@%o‘ﬂe%f%ﬁ?é't&bﬁn and

t he preSS|ng adhesi on co esl ayer el t her

det achabl e g A apbeseben; hber adbentve | aysled stxggtm}é&&n ecessary

|nfornat|on |s prlnte or typed on the ad eS|ve ayer al ned nti ng

met hods  maym gt P@Stﬁ§5r§&£§£185'£'étﬂgn5%8aﬂém 2eehegin pﬂggos@aphy
met hod, and typing met hods may adopt an ink jet nethod and I

case Of t hecdmikl ¢ €dd B RO Ghord Rfiimat bBQtﬁéﬁ@.tlé Ssdnibirdll d RagRsenak the
el ectrophot ography nethod, a printing agent is toner. Thereafter, to dry
and/ or does not need separately the drying process.

{ Herein, examples wherein the adhesive layer is a
detachable sheet for carrying information and the adhesive
layer is an undetachable sheet for carrying information are
shown in Figure 3{a) and Figure 4 (a), respectively.

In case of Figure 3(a), as shown in Figure 3(b),
information 12 such as concealment and confidentiality and
the likeisprintedon adhesive layer 10. Thereafter, as shown
in Figure 3(¢), the sheet for carrying information is folded
downat foldingline ll so that the adhesivelayer 10islayered,
then pressing adhesion is performed on adhesive layer 10. And
as shown in Figure 3(d), when necessary, adhesive layer 10
is detached to readinformation 12, 1In this case, the adhesive
layer is required for being readily detachable at desired time
after pressing adhesion. Further, the adhesive composition
is applied overall.

On the other hand, in case of Figure 4(a), as shown in
Figured (b), information 22 of concealment andconfidentiality

is printed at the position without forming of adhesive layer

20. Thereafter, asshowninFigured (c), thesheetforcarrying
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fix their printing agents, ultraviolet rays are irradiated. Al so, ? Ly
and/or fix their printing agents, there is sonetines a case of heaﬁ ﬁg 308
sheet for carrying information described above nay be bonded in forns of
folding in two, folding in three, cut folding and in different |ayering
forms, and may be suitably wutilized as postcards having two facing
surfaces, different business fornms, notices and different cards. - 49 28

e TR S ESEAR T e e B,
i m h f f
R i e e ke i

P t To 200
T B G BRI T M R
0. L S B Ul S QAR P
t-butyl hydr% /E?B%éj& (k}e ngpg)lt g QeSp %q{aérgal@/ }Q‘%&Qgﬁﬁaﬁngoﬂ%ﬁé‘)ﬂ%e“e

pent am ne ( zation 1ni € Co ura
rubber emul 15 rl__., @3@5@&% ”Elk%. ARG €288 43¢ LAKBLELRgen
at nosphere ours parts b t terpene resin as an

adhesi on-gi Yé}?graﬂ':e'}tequ\éﬁ"é% @99%& Be@héeci 2auiends s%mgt%maclqry aregeg

nat ural rubber based ‘particles. Exanpl esive conposition 1-1
pressing adhesion. Further, the adhesive composition is

applied in pattern.

( Also, by changing a combination ratic of the material
comprising the pressure-sensitive adhesive composition and
the pressing adhesion condition, the adhesive layer may be
either detachable or undetachable.

When the adhesive layer is detachable, necessary
information isprintedor typedon the adhesive layer obtained.
Printing methods may adopt besides usual printing machine,
an electrophotography method, and typing methods may adopt
an ink jet method and the like. In case of the ink jet method,
a printing agent is ink, and in case of the electrophotography
method, a printing agent is toner. Thereafter, to dry and/or
fix their printing agents, ultraviolet rays are irradiated.
Also, to dry and/or fix their printing agents, there is
sometimes a case of heating.

The sheet for carrying information described above may
be bonded in forms of folding in two, folding in three, cut
folding and in different layering forms, and may be suitably
utilized as postcards having two facing surfaces, different

business forms, notices and different cards.
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and Sheet for carrying information 1-1 In order to be adjusted to 1(29319191':50%6
by weight to 100 parts by weight of natural rubber basedparticles,

pol yet hyl ene glycol diacrylate (trade name: ARONI X M 240, from TOAGOSEI

CO. , LTD.) was added to the aqueous enul sion containing natural rubber
based particles obtained above and well stirred, thereafter, by elevating
the m xture at 50C foll owed by renmoval - 50 28 SEPT 2006 of nopisture

Wl ht ‘rati o of MGHEDED dHA SESR O oAt HeTh A T Rbd par i ol s
wei htof | T CATED JRor 1] i TR SRR LS R RTE A SLRE 55, Trom
Composi t1 o B S RERETFET TRESE SF P SR B e b SR Ea bORLAGI 11 ve
Gi st o of TRE TR Ur A0S0 B BRLad Ao st T o bo Rt e bR

di sper si bi Id'agélld vas, u@&{"ﬁé’g&i&ﬁ@ g%@$5ﬂ§%$Skﬂf%}a%%/ie?@éj%g%%\?/g%%gnposi tion 1-1

was applie n order orm 3de name: NP
N (70 kg range am%%ﬁ;#mgiofa&g{ug}l,r@ge} exhﬂ Jafo ] ﬁg re bar, followed
by being cured usi = adhesi ve | ayer
and to give sheet for carrying {anf BLLONednd1vade applicability also in
the cases of whole appli caﬁ%ar%ﬂmra%@hon was well simlarly

to the case of lQwoales kel ByPaReGhtTBE 8qWRSUEOETSE 8R! BBntaining

100 parts by weight of natural rubber latex was mixed 10 parts
by weight of styrene and 25 parts by weight of methyl
methacrylate, followed by adding 0.1 parts by weight of
t-butylhydroperoxide (t-BHPO) and 0.3 parts by weight of
tetraethylene pentamine (TEPA) as polymerization initiators.
To the copolymer natural rubber emulsionobtained fromreacting
this mixture at 45°C/in nitrogen atmosphere for 2 hours, 5
parts by weight of terpene resin as an adhesion-giving agent
were added to give aqueous emulsion containing natural rubber
based particles.

Example 1-1

Adhesive composition 1-1
and
Sheet for carrying information 1-1
In order to be adjusted to 100 parts by weight to 100
partsbyweightof natural rubberbasedparticles, polyethylene
aglycol diacrylate (trade name: ARONIX M-240, from TOAGOSEI
CO., LTD.) was added to the aqueous emulsion containing natural

rubber based particles obtained above and well stirred,

thereafter, byelevatingthemixtureat 50°C followedby removal
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of poor states such as poor drying and the like. After |ayered together wit
two surfaces formng the adhesive |ayer of sheet for carrying |nfor2Pr§FFBﬁ006
1-1 obtained, a sealing machine was set to 100 pmof a gap between rollers
to do sealing. After sealing, two forns adhered with sufficient strength.
When detached these two fornms, they could be finely detached w t hout

det achnent betvveen the adhesive |ayer and the substrate - 51 28 SEPT 2006

Exanpl e 1- dh d, Sheet,f f
15 e 51 o A SpETat NP L 47 s s BB R RG e ek PRE Erount o
pol ety erg gl ysl, g'}ﬁcrylﬂae&%ﬁse&ggw%%xgmo H@edine] 8,60 parts

by wei ght to gl ve "adhesi ve " ¢conpds Sheet carrying

f t h
ot oo, ik AUBERAY e SBINALEN LB RSNSOI
Adh f f t 1-3 | d t
phesive, COPROSAY Bladrn 80 Shesko L ofpcar i ng, Nfor et ion 13 Inorder to

based parti cI eS’TcPO&I-}’f‘é h»)%@r}:‘ﬁ:id&i yfpg.lrax.dﬂsa% L7 Sl radeame: ARONEX M 240,

from TOAGOSEI was added to th aqueous enu SI on contai ni ng

natural  rubheEcpa Pash+LbRS: MSeth ¢ Oy adNSRIY §aGRIPOTiCUREN 5E-, 1eppsl  wel |
stirred, thereaf? §ﬁﬁ%y el evatllng the m xture at 50C 8

Akzo Nobel) to afford ultraviolet curing type
pressure-sensitive adhesive composition 1-1.
When measured themoisture content of pressure-sensitive
( adhesivecompositionl-lobtained, itwas0.5wt%. Theaverage
particle diameter of the natural rubber based particles was
0.2 pum and the dispersibility was uniform.

The pressure-sensitive adhesive composition 1-1 was
applied in order to 6 g/m’ on form high-quality paper (trade
name: NIP N (70 kg range amount) from Oji Paper Co., Ltd.)
using a wire bar, followed by being cured using high-pressure
mercury lamp to form the adhesive layer and to give sheet for
carryinginformationl~1. Theapplicabilityalsoin the cases
of wholeapplicationandpatternapplicationwaswell similarly
to the case of low absorbable paper. There was no generation
of poor states such as poor drying and the like.

After layered together with two surfaces forming the
adhesive layer of sheet for carryinginformation 1-1 obtained,
a sealing machine was set to 100 pm of a gap between rollers
to do sealing. After sealing, two forms adhered with
sufficient strength. When detached these two forms, they
could be finely detached without detachment between the

adhesive layer and the substrate.
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foll owed by renoval of npisture vaporized in vacuo to substitute t?g EPT 2006
di spersed nediumin 1 hr. Herein, the weight ratio of aqueous enul TSk
cont ai ni ng natural rubber based particles to polyethylene glycol diacrylate
was 160: 100. On the other hand, in 100 parts by weight of acrylic diner
(trade nanme: ARONI X M 5600, from TOAGOSEI CO., LTD.) was dissolved 100
parts by weight of the photopolynerization initiator (trade name: VI CURE
55, from Akzo Nobel), followed - éégéﬁe SlE_PﬁT 2006 by adding this 10 parts

by weight into the above disperse stituent to afford ultraviolet
curing type pressure-sensihhﬁgsgqgeggﬁgoggqggﬁiHLgn 1- 3. \Wen neasured the
noi sture content of pressure-sensitive “adhesive conposition 1-3 obtained,
it was 0.5 wt% The average particle diameter of the natural rubber based
particles was 0.2 mand the dispersibility was uniform The
pressure-sensitive adhesiue @gqug&&%@g 14308 8atalpl 1e@ in order to becone
6 g/n2 on formhigh-quality paper ( ragé name: NIP N (70 kg range anount)
from Qi Paper Ghe sikifal H5éPtForhia@ PeFfofnbl QLY Paindd ngUtgd using
hi gh-pressure nercury lanp to formthe adhesive |ayer and to give sheet for
carrying | Mﬁrg@aheﬁn&o&.poﬁ%ﬁ@mér@@lwéydiabgg_laaemtécpﬂssaheéweol e
application and pattern application was well simlarly to the case of |ow
absor babl e guiessi e e1-naso N0 geet At v g Of o S B € Sashiehiag poor
drying and the I|ike. After layered together with two surfaces formng the
adhesi ve | aymnpadi sheetl f20andashiega thForntar frpd hen rifcrmebi iadmad2. aTkeal i ng
machi ne was set to 60 jun of a gap between rollers

adhesive composition 1-2 and sheet for carrying information

\ 1-2 obtained had practically durable performance.

Example 1-3

Adhesive composition 1-3
and
Sheet for carrying information 1-3

In order to be adjusted to 100 parts by weight to 100
parts by weight of natural rubberbasedparticles, polyethylene
glycol diacrylate (trade name: ARONIX M-240, from TOAGOSEI
CO., LLTD.) was added to the aqueous emulsion containingnatural
rubber based particles used in adhesive composition 1-1 and
well stirred, thereafter, by elevating the mixture at 50°C
followed by removal of moisture vaporized in vacuo to
substitute the dispersed medium in 1 hr. Herein, the weight
ratioc of agueous emulsion containing natural rubber based
particles to'polyethylene glycol diacrylate was 160:100.

On the other hand, in 100 parts by weight of acrylic dimer
{trade name: ARONIX M-5600, from TOAGOSEI CO., LTD.} was
dissolved 100 parts by weight of the photopolymerization

initiator (trade name: VICURE 55, from Akzo Nobel) , followed
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to do sealing. After sealing, two forns adhered with sufficient StEf 006
When detached these two fornms, they could be finely detached w thou

det achment between the adhesive |layer and the substrate. - 53 28 SEPT 2006
Exanpl e 1-4 Adhesive conposition 1-4 and Sheet for carrying information
1-4 The simlar operation was perfornmed except changing acrylic dinmer used
I n adhesi ve conposition 1-3 to nonyl phenol EOrefornmed (n=4) acrylate

ARONI X M-113, from T Q0. LLTD, ' hes; ition 1-4.
Fur Cher , e RAPCITR (TE o CeBAT 57 PWal RSt SPEBO SRR or o H g DRTUREH
llers, the. t 0 sheet ing.informmtion 1-3

por f or nid (BN TURR ekt aht e, FOPAET v St It M I a0 e

conpositiogFggégggkg%E%?tiéﬁlg@ﬂég{g@ égﬁéﬁ%ﬁi%@% 1154 obt ai ned had good

per f or manc esi ve conposi and Sheet for carrying

| nformation 1-5yuihe rﬁégg{l%d%@rﬁ‘éi%ﬂ?%oﬂ%&k%rﬁf%ﬁgﬁp%—%%fi‘%‘ﬂ*;ﬂ@e acrylic

di mer used in adhesive conposition par ac eno eforned (n=1)

acrylate (ARFMISM ddflposh E9BH IQAEEEL 1 (&4 ; i H TR0 Il ve ﬂ?&%%%gg%m of a

conposition 1-5.° Further, except setting a sealing machine to

gap betwegn Mol d L Hi At HP YW S EHEL BT r i S 88l dP bat @l kY eB%was
I nformation 1-3 was perforned to obtain sheet for carrying

0.2 pm and the dispersibility was uniform.

The pressure-sensitive adhesive composition 1-3 was

applied in order to become 6 g/m’ on form high-quality paper

( (trade name: NIP N (70 kg range amount) from 0Oji Paper Co.,
Ltd.) using a wire bar, followed by being cured using
high-pressure mercury lamp to form the adhesive layer and to
give sheet for carrying information 1-3. The applicability
also in the cases of whole application and pattern application
was well similarly to the case of low absorbable paper. There
was no generation of poor states such as poor drying and the
like.

After layered together with two surfaces forming the
adhesive layer of sheet for carryinginformation 1-3 obtained,
a sealing machine was set to 60 pm of a gap between rollers
to do sealing. After sealing, two forms adhered with
sufficient strength. When detached these two forms, they
could be finely detached without detachment between the

adhesive layer and the substrate.
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information 1-5. The adhesive conposition 1-5 and sheet for carryi%g(SEP 2006
information 1-5 obtained had good perfornmance. - 54 28 SEPT 2006 anﬁTe
1-6 Adhesive conposition 1-6 and Sheet for carrying information 1-6 To 100
parts by wei ght of natural rubber based particles in adhesive conposition
1-3, in order to set from Takeda Chem cal Industries, Ltd. SBR (trade nane:
CROSLENE SK-72) as 15 parts by weight, in order to set commercially

avai lable silica of average partigle d'anfg r 4 pmas 50 parts by weight
and in order to set commercially Meat starch of average particle

di anmeter 15 pmas 150 parts i, ght he . .siml.ar, operation was perforned
except addi ng these fiIIers}Q¥%¥§ﬁ%%fﬁmléﬁggﬁﬁgléo#position 1-6. The
operation sinmilar to the case of sheef for carrying information 1-5 was
performed to obtain sheet for carrying rnformation 1-6. The adhesive

conposition 1-6 and sh eétorfo&aréa)éirgﬂﬁ fiqlrflg?ctn{fq_f.}o]ﬁ § gbtai ned had good

performance. Exanple 1- Adhesi ve conpdsition and Sheet for carrying

information 1-7 4k Qgﬂﬁ‘%]béel? ngféeféjii%{ an% 3?5(;1090%& se*yebq/\@il\(%%%%g%?loo parts

by wei ght of natural ru sed partic , 70 parts

pol yet hyl engc gy £81diMACHY¥EAG 48R&EEVE B ipSLRMH 1%%@110{6{(9&3%9055
CO, LTD.) and 30 parts by weight of trinméthylol propane EO added

triacryl at epdlr@g6rmaaein4)58e2/1ate (ARONIX M-113, from TOAGOSEI CO.,
LTD.) to give adhesive composition 1-4. Further, except
setting a sealing machine to 100 pm of a gap between rollers,
{ the operation similar to sheet for carrying information 1-3
was performed to cbtain sheet for carrying information 1-4.
The adhesive compositionl-4andsheet forcarryinginformation
1-4 obtained had good performance.

Example 1-5

Adhesive composition 1-5
and
Sheet for carrying information 1-5
The similar operation was performed except changing
acrylic dimer used in adhesive composition 1-3 to
paracumylphenol EO-reformed (n=1) acrylate (ARONIX M-110,
from TOAGOSEI CO., LTD.) to give adhesive composition 1-5.
Further, except setting a sealing machine to 100 pm of a gap
between rollers, the operation similar to sheet for carrying
information 1-3 was performed to ocbtain sheet for carrying
information 1-5. The adhesive composition 1-5 and sheet for

carrying information 1-5 obtained had good performance.
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#360, from OSAKA ORGANI C CHEM CAL | NDUSTRY LTD.) were added to thezggﬁﬁpﬂﬁﬁ
emul si on contai ning natural rubber based - 55 28 SEPT 2006 particl s€

i n adhesi ve conposition 1-1 and well stirred, thereafter, by elevating the
m xture at 50Cf ol | owedby renoval of noisture vaporized in vacuo to
substitute the dispersed nmediumin 1 hr. Herein, the weight ratio of
aqueous enul sion containing natural rubber based particles to polyethyl ene

gl ycol diacrylate and trinethylol propane FO added triacrylate was 160: 100.
To this was added 4 parts by melghg—gﬁgiﬁe——ghotopolynerlzatlon initiator

(trade name: VICURE 55, from égﬂ%_%fkaffqy uItraV|oIet curing type
pressure-sensitive adheS|ve conp05| en measured the noisture

content of pressure-sensitive adhe5|vg 8onp03|t|on 1-7 obtained, it was 0.5
wei ght % The average partlcle dlaneter f9f the natural rubber based parti cl

es was 0.2 mand the di % ﬁﬁ%ﬁ?LﬂH ol dlya g ggafwgssure sensitive
i iti mas appl i

adhesi ve conposition 1- er o become 6 g/nz on form

hi gh-qual ity Papes 106l £a8es1yThiesbhR O (ER.dichyr REBABUNIL HoiAMPls Paper

Co., Ltd.) using a wite bar,” fol Fowed by being cured using i gh-pressure

mercury | anp, toqhesMEhecREBES Y 8n! Q¥§r §Hdo§:8er9lt:&es%e%oinoﬁ'aﬁ%ﬁ%yl ng
information 1-7. The applicability al so'in the cases of whol e application

and patter rci@Ri ES8t 1 RAus YRS ¥l L8l RBRRN { trdd ighLasRoyLENV KRS babl e
paper. There was nho generatlon of poor states such as poor drying and t he

| i ke. Afterasayepadtsagetiargh t intowdstidaces donmBneid1By available
silica of average particle diameter 4 pm as 50 parts by weight
and in order to set commercially available wheat starch of
average particle diameter 15 pm as 150 parts by weight, the
similar operation was performed except adding these fillers
to obtain adhesive composition 1-6. The operation similar
teo the case of sheet for carrying information 1-5 was performed
to cbtain sheet for carrying information 1-6. The adhesive
compositionl-6andsheetfor carryinginformationl-6obtained
had good performance.

Example 1-7

Adhesive composition 1-7
and
Sheet for carrying information 1-7
In order to be adjusted to 100 parts by weight to 100
parts by weight of natural rubber based particles, 70 parts
byweightof polyethyleneglycoldiacrylate (trade name: ARONIX
M-240, from TOAGOSEI CO., LTD.) and 30 parts by weight of
trimethylol propane EO added triacrylate {trade name: Viscoat
#3600, from OSAKA ORGANIC CHEMICAL INDUSTRY LTD.) were added

to the aqueous emulsion containing natural rubber based
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adhesive | ayer of sheet for carrying information 1-7 obtained, a s iM%006
machi ne was set to 100 pmof a gap between rollers - 56 28 SEPT 200 to
do sealing. After sealing, two forns adhered with sufficient strength. Wen
detached these two fornms, they could be finely detached w thout detachnent
between the adhesive |ayer and the substrate. Conparative Exanple 1-1 In
100 parts by wei ght of polyethylene glycol diacrylate (trade nanme: ARON X

M 240, f TQOA El CO,.LT di | ved b i.ah h

ot onol yobArTAaTas uses i Fareali cOhBRRI YERR A BLES YA QL (I e
obtained sqlution vas ,applied.in order. o beco °€f %gﬂ Ol rm g

hi ghe qual | (P SFERE e OB RYAEL PO NPEIH O RER T ARer AhLEHEN PYRERAEY  paper
Co. , Ltd. i i . fol, i - ah-

o cury | s R (8pd3t 0L hONER Y R LU iR N USRI 2oL

bt ai , ] ' t ]
Pl Ter o pitthun 2pof8l:) IHEREIA DR HE R Bhe! factl BRGMeBITMBEIEEN

rollers to do sea however ,

each other o RAIEHg Ve AT Surldk: GUURS GA IR YAl o

curing type acrylic ™ pressure-sensitive fal'se adhesi s "appliied 1 n order

to becone fiHdPa 08-FP1 It HLAR-tGUAd mpﬁfoﬁgﬂ@gl@aaagg:rtﬂ\il[a{%ﬁ\gfla(@ kg

range anmount) from G i Paper Co., Ltd.) using a wire ol I'owed by bei ng
cured using;dd atsgressure nmercury |anp. After |ayered together with two
adhesi ve surfaces of applied paper obtained, a sealing nmachine was set to

100|pn1of a gap Tobehweeakohldelesl 140 pada-tsedhi eighewererhet wo forms after

Seatng photopolymerization initiator (trade name: VICURE 55, from

t Akzo Nobel) to afford ultraviolet curing type
pressure-sensitive adhesive composition 1-7.

When measured themoisture content of pressure-sensitive
adhesive composition 1-7 obtained, it was 0.5 weight%. The

~ averageparticlediameter of thenatural rubberbasedparticles
was 0.2 pm and the dispersibility was uniform.

The pressure-sensitive adhesive composition 1-7 was
applied in order to become 6 g/m’ on form high-quality paper
{trade name: NIP N (70 kg range amount} from Oji Paper Co.,
Ltd.) using a wire bar, followed by being cured using
high-pressure mercury lamp to form the adhesive layer and to
give sheet for carrying information 1-7. The applicability
also in the cases of whole application and pattern application
was well similarly to the case of low absorbable paper. There
was no generation of poor states such as poor drying and the
like.

After layered together with two surfaces forming the

adhesive layer of sheet for carryinginformation 1-7 obtained,

a sealing machine was set to 100 pm of a gap between rollers
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did not adhere to each other. 57 28 SEPT 2006 Exanple 2-1 Adhesi Ve c«rpra006
conposition 2-1 and Sheet for carrying information 2-1 In order to %e
adjusted to 100 parts by weight to 100 parts by weight of natural rubber
based particles, ethylene glycol diglycidyl ether (trade nane: Epolite
400E, from KYCElI SHA CHEM CAL Co. , LTD.) was added to the aqueous enul sion
contai ni ng natural rubber based particles obtained previously and well

ti d, t ft J I ti t I Xt at _50C ..fall b | of
o1 St ur e vASbrs SR A TAS ™ SBMTE & ehd e G NST Sbar Tn T hr
Herein, th i.ght ' f |_si taini t I bb
based  par ST I bRy B SRR B T SRRog e thi s
dded mei-ght I ' ' Lnitiat trad
nes 20de0 B SO IR adla Uit RIOLARCUEILASLAOT LIYLLAL AL (11 ade
pressure- sepfidd Mfs ﬁg%ﬁéivﬁﬁo%séﬁﬁgﬁ'r&el: When neasured the noisture

content of pressure sitive adhesive conposition 2-1 obtained, it was O.

5 % The average particIee%éﬁé%£§€{vngi$§%f@Iyrgl rubber based particles
was 0.2 pmand the dispersi _ O pressure-sensitive
adhesi ve conposirty PHg Zsak 488y @%g@g ;%I%%;@aqyign@%q%16dgéa¥ypgtéor m

hi gh-quality paper (trade name: N kg Tange "anount) from Q1 Paper

Co., Ltd.)(4sdddd ranvé § earidiizx fiel s ovvede bym bedAGoSHIE e€o Usi D8D . Ni GRs Pressure
mercury lanp to formthe adhesive |layer and to

dissolved 8 parts by weight of the photopolymerization

initiator Itrade name: VICURE 55, from Akzo Nobel). The

( obtained solution was applied in order to become 6 g/m2 on
formhigh~quality paper (trade name: NIPN (70 kg range amount)
from Oji Paper Co., Ltd.) using a wire bar, followed by being
cured using high-pressure mercury lamp. After layered
together with two adhesive surfaces of applied paper obtained,
a sealing machine was set to 100 pm of a gap between rollers
to do sealing, however, two forms after sealing did not adhere
to each other.

Comparative Example 1-2

Commercially available ultraviolet curing type acrylic
pressure-sensitive false adhesive was applied in order to
become 6 g/m? on form high-quality paper (trade name: NIP N
(70 kg range amount) from 0ji Paper Co., Ltd.) using a wire
bar, followed by being cured using high-pressuremercury lamp.
After layered together with two adhesive surfaces of applied
paper obtained, a sealing machine was set to 100 um of a gap
between rollers todo sealing, however, two forms after sealing

did not adhere to each other.
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give sheet for carrying information 2-1. The applicability - 58 28,$&F 2006
2006 also in the cases of whole application and pattern application was
well simlarly to the case of | ow absorbabl e paper. There was no generation
of poor states such as poor drying and the 1like. After |ayered together
with two surfaces formng the adhesive |ayer of sheet for carrying

I nformation 2-1 obtained, a sealing machine was set to 100 mof a gap
between rollers to do sealing. A]Z‘é e eali'_nlg, two fornms adhered with

sufficient strength. Wen detache e two-forns, they could be finely

det ached wi thout detachnent ,hg Lve_kayer and the substrate.
Exanpl e 2-2 Adhesive conpoépt%gﬁgg-%gﬁgﬁgggﬁéhegtkfor carrying information
2-2 The simlar operation was perforneg gxcept changing the using anount of
et hyl ene gl ycol diglycidyl ether used in adhesive conposition 2-1 to 60

parts by weight to givenhadRegb¥ecat2RAg theBrraliandasheet for carrying
information 2-2. The adhesive conpoSition 2-2 and sheet for carrying

i nformation 2-Z0Bhaidiedohpd RA3GEeAl by o6 abhetBer ondpgce. t&XEePp! € 2-3
Adhesi ve conposition 2-3 and Sheet for carrying information 2-3 In order to

be adj ust e sl RRLGHtOYEWRIEltal GukiMer BAkbE Parvebubs, ddtmptaral rubber
based particles, ethylene

glycol diglycidyl ether (trade name: Epolite 400E, from

KYOETISHA CHEMICAL Co., LTD.) was added to the aquecus emulsion
containing natural rubber basedparticles obtainedprevicusly
( and well stirred, thereafter, by elevating the mixture at 50°C
followed by removal of moisture vaporized in vacuo to
substitute the dispersed medium in 1 hr. Herein, the weight
ratio of aqueocus emulsion containing natural rubber based
particles to ethylene glycol diglycidyl ether was 160:100,

To this was added 4 parts by weight of the
photopolymerization initiator (trade name: VICURE 55, from
Akzo Nobel) to afford ultraviolet curing type
pressure-sensitive adhesive composition 2-1. When measured
the moisture content of pressure-sensitive adhesive
composition2-lobtained, itwas0.5wt%. Theaverageparticle
diameter of the natural rubber based particles was 0.2 pm and
the dispersibility was uniform.

The pressure-sensitive adhesive composition 2-1 was
applied in order to become 6 g/m® on form high-quality paper
{trade name: NIP N (70 kg range amount) from Oji Paper Co.,
Ltd.) using a wire bar, followed by being cured using
high-pressure mercury lamp to form the adhesive layer and to

give sheet for carrying information 2-1. The applicability
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glycol diglycidyl ether (trade name: Epolite 400E from- 59 28 SERT 2308,
KYCElI SHA CHEM CAL Co. , LTD.) was added to the aqueous emul si on contal ni ng
nat ural rubber based particles used in adhesive conposition 2-1 and wel |l
stirred, thereafter, by elevating the m xture at 50C fol |l owed by renoval of
noi sture vaporized in vacuo to substitute the dispersed nediumin 1 hr.

Her ein, the wei ght ratio of aqueous enul si on cont ai ni ng natural r ubber
based parti_gles. t et h Iene l. Cld et her 100, . On the

ot her hand27i°m 1 hec ff\?\}exéﬁ? g)f‘gacr ; n%incrirg (3 Ol ?r%tl%fhc\ll X

M 5600, f /4 f th
phot opol y:re%gl z‘%‘%ﬁrﬁl Et\ilgt]i*l&%‘ -eErB %htérl\gagegdaisnggw %ﬁ%@%@e\g #rgg'%%Ak\A?k%%ce)l ), ©
fol | owed %saggl %95%1259 BE‘rﬁc?mb%t‘%‘tﬂe%hEuhﬂth gsbgoxa@& rr]xgll SRaregd medi um

substituent to af ultraviol’et curing type t1ve adhesive
conposi ti oA ;2-3. V\hen measured the noisture content of pressure-sensitive
adhesi ve conposition 2-3 obtained, it was 0.5wm % The average particle

di ameter of thepxpayr aly yréilé@rtéé%%‘?l‘érp%htﬁrphﬁ% WAR-Faleds rf'd%:‘?rﬁrlg}"ethe
di spersibility was uni form The "pressure-sensitive adhesive composition 2-3

was  appl i @diHdyifdleaAyES JICEREERE § o Sr O @tﬂfskﬁatﬂealziwoee@fﬁed(trade
name: NIP N (70 kg range anmount) from Q1 Paper ., Ltd.) using a wire

bar, follouedehlY ipg Hﬁcﬁ;uth%dw%'é@t #H dlroppRsserL eeweEarrpotpet-er m t he

adheswe | ayer and to give sheet for carrying information 2-3. The

appl i cabi | idey dealssemliing he Afasas sefal\ihe] e taep|fcaads erihdirdatitdy n

application was well simlarly to the case of |ow absorbabl e paper. There
sufficient strength. When detached these two forms, they

( could be finely detached without detachment between the
adhesive layer and the substrate.

Example 2-2

Adhesive composition 2-2
and *
Sheet for carrying information 2-2
The similar operation was performed except changing the
using amount of ethylene glycel diglycidyl ether used in
adhesive composition 2-1 to 60 parts by weight to give adhesive
composition 2-2 and sheet for carrying information 2-2. The
adhesive composition 2-2 and sheet for carrying information
2-2 obtained had practically durable performance.

Example 2-3

Adhesive composition 2-3
and
Sheet for carrying information 2-3
In order to be adjusted to 100 parts by weight to 100
parts by weight of natural rubber based particles, ethylene

glycol diglycidyl ether (trade name: Epolite 400E, from
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- 60 28 SEPT 2006 was no generation of poor states such as poor dsydgpg a6
the like. After | ayered together with two surfaces formng the adhesive
| ayer of sheet for carrying information 2-3 obtained, a sealing nmachine was
set to 60 pmof a gap between rollers to do sealing. After sealing, two
forns adhered with sufficient strength. Wen detached these two fornms, they
could be finely detached w thout detachnent between the adhesive |ayer and

the substr qigys fsaliphemAcdr, AINCRhYe) CATPOIILE U8 Brd aglBALSNERT1 415, Car rYi Ng

i nformati o sim operation was perfornmed except changing acrylic

di mer used dd)adhe$lg/ faGHHRAS it 2 ba skl PAPYE BRERGLseEQ A ?Icﬂ{e@ﬂ;é n=4)
acrylate (ARONI X M 113, from TOAGOSEI ., LTD.) to give adhesive

conposi ti oRnh s iRUdMS1 efeeRk1156tE kREga §ﬁé£éﬂ9t£§?%}?eei&é'&%d3m of a
gap between rollers, the operation simlar to sheet for ‘carrying

| nf or mat i ORpzs R x 1B ePLF BYPEEELT Poll Bh'rSHEGLL T mEREEULFRAASE LI IEE 1 On 2- 4.

The adhesive conposition 2-4 and sheet “for carrying information 2-4
obt ai ned hadg, gaedoPes fsAFNA t XA s pafs e\ MBS LML § AMREST tHOMZn p  and

Sheet for carrying information 2-5 The simlar operation was perforned
except changidgei gkt Haltd obMREULSRE drif IKiNAS E¥RL S OADAG nEititad- Bulber
based particles to ethylene glycol diglycidyl ether was
160:100.
On the other hand, in 100 parts by weight of acrylic dimer
( {trade name: ARONIX M-5600, from TOAGOSEI CO., LTD.} was
dissolved 100 parts by weight of the photopolymerization
initiator (trade name: VICURE 55, from Akzo Nobel), followed
by adding this 10 parts by weight into the above dispersed
medium substituent to afford ultraviolet curing type
pressure-sensitive adhesive composition 2-3.

When measured the moisture content of pressure-sensitive
adhesive composition2-3obtained, itwas0.5wt%. Theaverage
particle diameter of the natural rubber based particles was
0.2 um and the dispersibility was uniform.

The pressure-sensitive adhesive composition 2-3 was
applied in order to become 6 g/m’ on form high-quality paper
(trade name: NIP N (70 kg range amount) from O0ji Paper Co.,
Ltd.) using a wire bar, followed by being cured using
high~pressure mercury lamp to form the adhesive layer and to
give sheet for carrying information 2-3. The applicability

also in the cases of whole application and pattern application

was well similarly to the case of 1low absorbable paper. There
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- 61 28 SEPT 2006 paracunyl phenol EOrefornmed (n=1) acrylate (AROF\:%%%P 2006
M 110, from TOAGOSEI CO., LTD.) to give adhesive conposition 2-5. Het
except setting a sealing nachine to 100 pmof a gap between rollers, the
operation simlar to sheet for carrying information 2-3 was perforned to
obtain sheet for carrying information 2-5. The adhesive conposition 2-5 and
sheet for carrying information 2-5 obtained had good performance. Exanple
2-6 Adhesive cogpoghtigg.ZﬁQO an) % e %sfor ﬁarr¥gqﬁ.info%nati§n 2-6 To 100
parts by vvéllage‘n{‘ of nat aral ru%l?er basé paﬂlF’cl%% 9 g&ﬁésﬁvgn ofposi ti on
2-3, in or;i L to set from Takeda Chem cal Industries, Ltd. SBR (trade nane:
CROSLENE S 3%35' as 15 parts by weight, in order to set commercially
available ~siliggaf. él\ré]%%%% Ql%)r?tét%le% ‘%llbadﬂe\tﬂ‘i‘qfo SRS AN éfyth‘%e' ght.
and in order to set coO rcial avall abl e eat starch of ~average particle
di aneter 1 t leght . Sk} i rformed
except addiélrﬁgq eta%e\éézg?gélegr% SQQ{?%‘@'S%{} a?éhlt%g]h%@‘%&g%ﬁgggfl?f osﬁ%ﬁ\%fn%ﬁé
operation sjmil_ar. ase .o hget Yi j t] -5 was
portormed % Senind e BsChef (68 60 Hn b Y428 bRLALER' LGN &S
conposi ti o 2-f andsnesy. f AlFtear U9 gf QLEREQ M2 GHNR Radn had good
performance. - 62 28 PT 2006 Exanpl'e 2-7 Adhesive conposition 2-7

sufficient strength. When detached these two forms, they
could be finely detached without detachment between the

adhesive layer and the substrate.

{ Example 2-4

Adhesive composition 2-4
and
Sheet for carrying information 2-4

The similar operation was performed except changing
acrylic dimer used in adhesive composition 2-3 td nonylphenol
EQO-reformed (n=4) acrylate (ARONIX M-113, from TOAGOSEI CO.,
LTD.) to give adhesive composition 2-4. Further, except
setting a sealing machine to 100 um of a gap between rollers,
the operation similar to sheet for carrying information 2-3
was performed to cbtain sheet for carrying information 2-4,
The adhesive composition2-4 andsheet forcarryinginformation
2-4 obtained had good perfeormance.

Example 2-5

Adhesive composition 2-5
and
Sheet for carrying information 2-5
The similar operation was performed except changing

acrylic dimer used in adhesive composition 2-3 to
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and Sheet for carrying information 2-7 In order to be adjusted to agg Pddos
by weight to 100 parts by weight of natural rubber based particles, E
parts by weight of ethylene glycol diglycidyl ether (trade nane: Epolite
400E, from KYOEI SHA CHEM CAL Co., LTD.) and 25 parts by wei ght of

trimethyl ol propane triglycidyl ether (tradenane: Epolite 100MF, from

KYCEI SHA CHEM CAL Co., LTD.) were added to the aqueous enulsion containing

Ctirron,  HERSIROERE L ST Ha a%ﬁf%“%ﬁ%%@i%%%é@ ﬂoﬁﬁl' of
Eglr ZLﬁr " KZf"Jé’éel éﬁﬁéd%ﬁ”law ta%u@ﬁf} @hﬁﬁiﬁ 23 ssaﬁ%fﬁﬁﬂaoﬁﬁh?aL *f%Pbei |
i glybr dy BT, R0 SRs o 170 Yk MR a??e””«%%eeé%%’ of the
phot opol Iy aald o hilcbial 0he (S Ale Naes ) URE, o1y o, 47 £, lpbel) Lo

afford ultrav curing ‘typé ‘pressure-sensifive a fesive €o ion 2-7.
When neasurs %;t;% tur S n e d

COITpOSItIOI’lq.gf taér?leécif w;be&t(fogm %% %%ggglrgh%b% g??l {g?ﬁ% afret er of
the naturallﬂy@ﬂﬁgtwﬁédspar trhela?&ha@éve%o% ms%qotnhf ﬁla%&?rsﬂe@t' Fby was

uni form The pressure-sensitive adhesive corFr)p05|t| on 2-7 was applied in
order to b%ﬁu ! 1Re Sfind ©1 & b 98- w@éiﬁadwmr% o6d 63 ere&%EJeZOOG

(trade nane (70 kg range anount) from Qi Paper Co., Ltd.) using a
wire bar, followed by bei ng cured pgamSle 2-6

Adhesive composition 2-6
and
Sheet for carrying information 2-6

To 100 parts by weight of natural rubber based particles
in adhesive composition 2-3, in order to set from Takeda
Chemical Industries, Ltd. SBR (trade name: CROSLENE SK-72)
as 15 parts by weight, in order to set commercially available
silica of average particle diameter 4 um as 50 parts by weight
and in order to set commercially available wheat starch of
average particle diameter 15 pum as 150 parts by weight, the
similar operation was performed except adding these fillers
to obtain adhesive composition 2-6. The operation similar
to the case of sheet for carrying information 2-5 was performed
to obtain sheet for carrying information 2-6. The adhesive
composition2-~6andsheet forcarryinginformation2-6obtained

had good performance.
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hi gh-pressure nercury lanp to formthe adhesive |ayer and to givem%pﬁﬁggu%
carrying information 2-7. The applicability also in the cases of ol'e

application and pattern application was well simlarly to the case of | ow
absor babl e paper. There was no generation of poor states such as poor
drying and the I|ike. After layered together with two surfaces formng the
adhesi ve | ayer of sheet for carrying information 2-7 obtained, a sealing
machi ne was set to 100 pmof a ga et ween, rollers to do sealing. After
sealing, two forns adhered with g?'ﬁéﬁ%;g gtrength. When det ached t hese
two forns, they could be fi - det e L.t hout,_det achnent between t he
adhesi ve | ayer and the subs%@gké}qgoﬁggpgfﬁ%é% gngle 2-1 In 100 parts by
wei ght of ethyl ene glycol diglycidyl thfr (trade nane: Epolite 400E, from
KYOElI SHA CHEM CAL Co., LTD.) was dissolved 8 parts by wei ght of the

phot opol yneri zati on i Bhbbat @br( 529G REME n ¥ dRE oo 2 om Akzo Nobel ). The
obt ai ned sol ution was applied in ordér tTo beconme 6 g/n2 on form
high-quality paper oebeddecngEeadhhBNel7@ckgobapgetanBynleight o q do Paper
Co., Ltd.) using a wire bar, followed by being cured using high-pressure
nercury | afar¥ b8 wedyitedsr A268EAErubidyr inMsRHpRSIN@ 1% f acegaptsappl i ed
paper obtained, a sealing machine was set to 100 mof a gap between rollers
to do seal itRgwdiRY I it il g18icbar asgakichaydi dtAat adbgae nhReeach

ot her. - 65ﬂ928 SEPT 2006 ~Conparaftive Exanple 3?2 Commerci al ly avail abl e

ul travi ol elEpgdlri thy) 40PRE HEL6MI KYOE ISHA CHEMICAL Co., LTD.) and 25 parts

byweightof trimethylol propane triglycidyl ether (tradename:

{ Epolite 100MF, from KYOEISHA CHEMICAL Co., LTD.) were added
to the aqueous emulsion containing natural rubber based
particles used in adhesive composition 2-1 and well stirred,
thereafter, byelevating themixtureat50°C followedby removal
of moisture vaporized in vacuo to substitute the dispersed
medium in 1 hr., Herein, the weight ratio of aqueous emulsion
containing natural rubber based particles to ethylene glycol
diglycidyl ether and trimethyleol propane triglycidyl ether
was 160:100.

To this was added 4 parts by weight of the
photopolymerization initiator (trade name: VICURE 55, from
Akzo Nobel}) to afford ultraviolet curing type
pressure-sensitive adhesive composition 2-7.

When measured themoisture content of pressure-sensitive
adhesive composition2-7 obtained, itwas0.5wt¥%. Theaverage
particle diameter of the natural rubber based particles was
0.2 um and the dispersibility was uniform.

The pressure-sensitive adhesive composition 2-7 was

applied in order to become 6 g/m® on form high-quality paper
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pressure-sensitive fal se adhesive was applied in order to becone 6,948 Qe
formhigh-quality paper (trade nanme: NIP N (70 kg range anmount) from Qi
Paper Co., Ltd.) using a wire bar, followed by being cured using

hi gh- pressure nercury lanp. After |ayered together with two adhesive
surfaces of applied paper obtained, a sealing nmachine was set to 100 pm of
a gap between rollers to do sealing, however, two forns after sealing did

rot adner e B3 ah Sus IR G fap LSRR COHSR G 0Bk <800 S
éﬁg§§ﬂ gf’tiéfr%* Qi’e”?%?%%: H§%9ﬁiwg?ﬁﬁ§€?§9r|§ai%<‘§@§§§’ uBEhd" E¥'D|e)ewa
obt ai ned agﬁ%/@qgﬁggé\gﬁlws élér)%%oqgﬁ?elrcgg‘?% %yagf'é\pigt%ﬁngﬁ%g aﬁﬁ(%ﬁr e at
i sper sed” ot G T 9% Soravany FREPR AR ST L AR on

cont ai ni ng I .di.acryl ate
has 160! 100 T chY e BE RMAIY ShE1 521 Lo AhNGH YL S apBLY R Eh

ol i goester yas v@ﬁsghmﬂa%ﬁ!gé&%hé s B w 95sbPBabPRYANN Y Mahiezal | ON
initiator (trade nanme: VICURE 55, from Akzo Nobel) , foll'owed by adding

this 10 pargss o WRirfHta dild of feor28eEEd KRG as2BBoPaditpiky MBI Rk of the

above di spersed nmedi um substituent to afford ultraviolet curing type
pressure-senskéi ve adhesi ve

After layered together with two surfaces forming the
{ adhesive layer of sheet for carryinginformation 2-7 ocbtained,
a sealing machine was set to 100 pm of a gap between rollers
to do sealing. After sealing, two forms adhered with
sufficient strength. When detached these two forms, they
could be finely detached without detachment between the
adhesive lavyer and the substrate.

Comparative Example 2-1

In 100 parts by weight of ethylene glycol diglycidyl ether
{trade name: Epolite 400E, from KYOEISHA CHEMICAL Co., LTD.)
was dissolved 8 parts by weight of the photopolymerization
initiator (trade name: VICURE 55, from Akzo Ncbel). The
obtained solution was applied in order to become 6 g/m? on
formhigh—quality paper (trade name: NIPN (70 kg range amount)
from O0ji Paper Co., Ltd.) using a wire bar, followed by being
cured using high-pressure mercury lamp. After lavered
together with two adhesive surfaces of applied paper obtained,
a sealing machine was set to 100 pm of a gap between rollers
to do sealing, however, two forms after sealing did not adhere

to each other.
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conposition 3-1. Wien neasured the noi sture content of pressure-senﬁégéﬁ¥3mm
adhesi ve conposition 3-1 obtained, itwas 0.5w % Theaverage particle

di aneter of the natural rubber based particles was 0.2 pmand the

di spersibility was uniform The pressure-sensitive adhesive conposition 3-1
was applied in order to 6 g/n2 on form high-quality paper (trade name: NP
N (70 kg range amount) from Gi Paper Co., Ltd.) wusing a wire bar, followed

by being cured using high-pr@ I £+ T®L kY Yin to formthe adhesive |ayer
and to give sheet for «carr . e applicability also in

h f | |j-cat Lon . Leat] Ll arl
the cases o %ﬁ%&&d&gﬁ‘}l é‘i’rgli‘gﬂ%%fﬂ)a@giéﬁaédﬁ%d"@?g‘r%’%%ﬁi{Q: arl'y

to the case of aper. ere was no gener-at poor states

such as poqr, i g0 Lhed | ket oLV igtolaVEr ols LSl W B-bup pyrf aces

formng th esive |layer of sheet for carrying ormati on t ai ned,

a seal i ng RS $aynFebnt fordh RN Cfu PAP RRINER LAld Ghse t RrgOxsSeal i ng.

After sealing, two fornms adhered wiuth™ sufficient strength. \Wen detached

these two fpfamg thfle GRibuGthe rEbRebY ] Pe& W Ul dRlachaeRt rRet ween
t he adhesigé Ié§er aﬁa t he ststrate?l- é%g 28 SEPT 2006 lE%erplerB-Z

Adhesi ve coEosELL2Bwdddy BBIng Rel ﬁﬁn%ﬁ&bﬁLﬂQeEBﬁgbffﬁéﬂ&&ﬁigmbr.‘ or der
to be adjusted to 100 parts by weight to 100 parts by wei ght ‘of natural

rubber basexk far tiafle®d 2dgRahks wiih Weicghahekipel sietfvdene obppoh ed
di acrylate (trade name: ARON X

paper obtained, a sealing machine was set to 100 um of a gap
between rollers todo sealing, however, two forms after sealing
[ did not adhere to each other.

Example 3-1

Adhesive composition 3-1
and
Sheet for carrying information 3-1

In order to be adjusted to 100 parts by weight to 100
parts byweight of natural rubberbasedparticles, polyethylene
glycol diacrylate (trade name: ARONIX M-240, from TOAGOSEI
CO., LTD.) was added to the aqueous emulsion containingnatural
rubber based particles obtained above and well stirred,
thereafter, byelevatingthemixtureat50°C followedby removal
of moisture vaporized in vacuo to substitute the dispersed
medium in 1 hr., Herein, the weight ratio of aqueous emulsion
containing natural rubber based particles to polyethylene
glycol diacrylate was 160:100.

On the other hand, in 100 parts by weight of acryloyl
oligoester was dissolved 100 parts by weight of the
photopolymerization initiator (trade name: VICURE 55, from

Akzo Nobel), followed by adding this 10 parts by weight into
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M 240, fronmlOAGOSEI CO. , LTD.) and9partsbywei ghtofacryl oyl ol i goestgsrpielofs
added to the aqueous enul sion containing the sanme natural rubber based
particles as used in adhesive conposition 3-1 and well stirred, thereafter,
by elevating the m xture at 50C foll owed by renoval of noisture vaporized
in vacuo to substitute the dispersed nmediumin 1 hr. To this was added 4
parts by weight of the photopolynerization initiator (trade name: VI CURE

o5, from A pheddl by b dhlob Uld LAY\l 81 sUELLG titm DEBSEYEfeRENS! Ve

adhesi ve conposSitio en measure e Isture content o

pressur e- sansh FE¥eq 1 AGESHE LOBRPSHY kPP edse Mt Al Neth s il i VBSdRe i Y& % The

average particle dianeter of the natufal rubber based particles was 0.2 m
and the di sRehSbPitidy ®wag uniform The pressure-sensitive adhesive
conposition 3-2 was applied in order to 6 g/n2 on form high-quality paper

(trade nane: NyRMh hdfskifel AMIENSIPEREG ohe®n® bf PREESuEE-sehkitiveUsing a
wire bar, followed by being cured using high-pressure nercury lanp to form

the adhesi WiHayBre aBfpbeiti v Sheebtd Died CARMENG. 5 RERL MBIHOBvErdge The
applicability also in the cases of whole application and pattern

appl i cati orpayasi ¥eé |disdne tar lof thé n2BusEPTrd0ér Bsddpatasielels kaw
absor babl e paper. There was no generation of poor states such as poor drying

and the |ike.2 Alhesnd ayge edi §pgesibi 1 wtyhwhwousurbames formng the adhesive
| ayer of sheet for carrying information 3-2 obtained, a sealing machine was

set to 100 pm ofThe gapdmimcaensl tives adlesiovve eadmpsi Bfdrer3skavasmg, two
forms adhered with sufficient strength. Wien detached these two forns, they
applied in order to 6 g/m? on form high-quality paper (trade
( name: NIP N (70 kg range amount) from Oji Paper Co., Ltd.)
using a wire bar, followed by being cured using high-pressure
mercury lamp to form the adhesive layer and to give sheet for
carryinginformation3-1. Theapplicabilityalsoin the cases
of wholeapplicationandpatternapplicationwaswell similarly
to the case of low absorbable paper. There was no generation
of poor states such as poor drying and the like.
After layered together with two surfaces forming the
adhesive layer of sheet for carrying information 3-1 obtained,
a sealing machine was set to 160 um of a gap between rcllers
to do sealing. After sealing, two forms adhered with
sufficient strength. When detached these two forms, they

could be finely detached without detachment between the

adhesive layer and the substrate.
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could be finely detached w thout detachnent between the adhesive | PT00s
the substrate. Exanple 3-3 Adhesive conposition 3-3 and Sheet for carrying
information 3-3 In order to be adjusted to 100 parts by weight to 100 parts
by wei ght of natural rubber based particles, ethylene glycol diglycidyl
ether (trade nane: Epolite 400E, from KYOEISHA CHEM CAL Co. , LTD.) was
added to the aqueous enmul sion containing the sanme natural rubber based

particles as used in adhesive COWPOSitiéﬁajﬁ'l and well stirred, thereafter,

by elevating the m xture at 50C f removal of noisture vaporized

I n vacuo to substitute the ih?@%&%%dcgﬁgkaﬁkﬁenl _Br. Herein, the weight
rati o of aqueous enul sion containing natura rugber based particles to

pol yethyl ene glycol diacrylate was 160Q;100. On the other hand, in 100 parts
by wei ght of acryloyl oligoester was dissolved 100 parts by weight of the

phot opol yneri zati on i Nigk,l.@kOle (L 1 3 :05h, o om Akzo Nobel) ,
fol | owed by adding t hi ?i’%%ttpafﬂg‘"s d%%%é(g? htlnlyhtg(;lg-%lgg 378 SEPT 2006 t he

above di sper sed 1P UiBes RS bl UBYLskBadthos fo Uble 81 BYChefdht Mol VS

pressure-sensitive adhesive conp0sition 3-3 en neasured the noisture

content of PNHGSS WL WeRRBIt! b¥Cna BGRESI MEBKHMRRSIH Par%-i%_l%t,abm arts Was 0.5
wt % The average "particle dianeter of the natural rubber based particles

was 0.2 mrﬁf‘ﬁei&ﬁt@k‘?&rﬁ@wﬂéﬂé&Bﬁc&ﬁhiﬂéﬂﬂglﬂ_{ﬂé (Rras Hansensbhiixe
adhesi ve conposition 3-3 was

M-240, from TOAGOSEICO., LTD.) and9partsbyweightofacryloyl
oligoester were added to the agqueous emulsion containing the
same natural rubber based particles as used in adhesive
composition 3-1 and well stirred, thereafter, by elevating
the mixture at 50°C followed by removal of moisture vaporized
in vacuo to substitute the dispersed medium in 1 hr.

To this was added 4 parts by weight of the
photopolymerization initiator (trade name: VICURE 55, from
Akzo Nobel) to afford ultraviolet curing type
pressure-sensitive adhesive composition 3-2.

When measured the moisture content of pressure-sensitive
adhesive composition3-2obtained, itwas0.5wt%. Theaverage
particle diameter of the natural rubber based particles was
0.2 pm and the dispersibility was uniform.

The pressure-sensitive adhesive composition 3-2 was
applied in order to 6 g/m’ on form high-quality paper (trade
name: NIP N (70 kg range amount) from 0Oji Paper Co., Ltd.)
using a wire bar, followed by being cured using high-pressure
mercury lamp to form the adhesive layer and to give sheet for

carryinginformation3-~2. Theapplicabilityalsoin thecases

of wholeapplicationandpatternapplicationwaswell similarly
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applied in order to 6 g/n2 on form high-quality paper (trade nane: 28I\gjdﬁ1~ly006
(70 kg range amount) from Gi Paper Co., Ltd.) wusing a wire bar, fo

by being cured using high-pressure nercury lanmp to formthe adhe5|ve Iayer
and to give sheet for carrying information 3-3. The applicability also in
the cases of whole application andpattern application was well simlarly

to the case of | ow absorbabl e paper There was no generation of poor states

h ' he |.i t th th t f
For i ng L ndo ShieeA St LaP A Ginalils brbRkrr y IS Era.sfhaﬁ%me byt ai ned,
a seallng chi ne S set t0.,160 inn of .a be% en r |lers to do
seal i ng. AP Posoga est vﬁ)uq‘rbrar% %ocf‘fer%ﬂ{%fl? \L,ﬁ.ﬁ cll fi- st rength. Wen
det ached th I | h d th t .detach t
ot ween the a %&rgre%%ﬁ%edr 3Bt 50 PR RSRAEE IR (i e

bet ween the adhash ve 2 ESUBStT at e,

CoNposi t | O%d?le% gg?%tbf él%ef?ro%: %ﬂ'fcﬁi%ﬁhﬂgti’soé 3[% &Q?af’x?écgs by.

wei ght of ura ased esi ve conposi

d P 0 d SBR
T Bt 1,y 48 IR o I e
comer ci al lyy, Al g 51 birtR:OlscRSAGC R et ARl A as 50 parts

by weight and in order to set comercially available wheat starch of

average parsh'f‘f':r%:.@rﬁﬂf‘étefeﬁét}gm %e%f’(ae‘%%rcfh%db)th\é%'eg%o tf-msS| oy

operation was performed except adding these fillers to obtain adhésive

conposi ti Ovorid bENEFGRENAtdOh &l |v thout detachment between the
adhesive layer and the substrate.

( Example 3-3

Adhesive composition 3-3
and
Sheet for carrying information 3-3

In order to be adjusted to 100 parts by weight to 100
parts by weight of natural rubber based particles, ethylene
glycol diglycidyl ether (trade name: Epolite 400E, from
KYOE ISHA CHEMICAL Co., LTD.) was added to the aqueous emulsion
containing the same natural rubber based particles as used
in adhesive composition 3-1 and well stirred, thereafter, by
elevating the mixture at 50°C followed by removal of moisture
vaporized in vacuo to substitute the dispersed medium in 1
hr. Herein, the weight ratio of agueous emulsion containing
natural rubber based particles to polyethylene glycol
diacrylate was 160:100.

On the other hand, in 100 parts by weight of acryloyl
oligoester was dissolved 100 parts by weight of the
photopolymerization initiator (trade name: VICURE 55, from

Akzo Nobel), followed by adding this 10 parts by weight into
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to the case of sheet for carrying information 3-1 was perforned t°2%§Eﬁ¥f&m
sheet for carrying information 3-4. The adhesive conposition 3-4 an
sheetfor carrying information 3-4 obtained had good performance. Exanple
3-5 Adhesive conposition 3-5 and Sheet for carrying information 3-5 In

pl ace of acryl oyl oligoester used in adhesive conposition 3-1, by using

et hyl ene oxi de-nodified succinic acid acrylate, 0-carboxyethyl acryl ate,

™ car boxy- gl SRl 4eLane  IRNAARIYI BLBs2cSOR! MR AL PRI S DY oL e of

et hyl acryl aury acrylate having average 5.6

mol e of Car&ﬁ&ﬂﬂgﬁé&%}éé‘s&@@e—@ 't?i‘é}én r?ehsi?ﬁé‘céé’rh;?é(éi’&‘j}’éﬁ hylypht hal at e,

and the |ike, conposition a sheet for carrying 1nformation

3-5 may be obt aiw%"e%-mJQEuﬁQQ‘i‘:%ie f%&&k?@nﬁ‘&%@sé@?&lseﬁg%gg%ryi ng

i nformati on 3-5 obtal ned have goo rmnce. - 28 SEPT
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based particles are uniformy dispersed in a radiation setting conpound is

cured by radi:ali O A FRk&A 2 eR8URLLSRAB i dubier B3R ¥&rtaYeEsOPad
substrate, ‘thereby: sufficient adhesiveness is obtained; different fillers

sufficiently o g_p@rag.ﬁg;tgéyapgpéﬁ%@ﬂ@; WPl hcpEd@R. 1S short; both overall
application and pattern application are readily perforned; application can

be perfornmed on1dd feydurdhsdrsittasie anthesSuld iddnpisiadhnasiaes sigengt h
bet ween the substrate and the

applied in order to 6 g/m? on form high-quality paper (trade

name:: NIP N (70 kg range amount) from Oji Paper Co., Ltd.)

( using a wire bar, followed by being cured using high-pressure
mercury lamp to form the adhesive layer and to give sheet for
carryinginformation3-3. Theapplicabilityalscointhecases
of wholeapplicationandpatternapplicationwaswell similarly
to the case of low absorbable paper. There was no generation
of poor states such as poor drying and the like.

After layered together with two surfaces forming the
adhesive layer of sheet for carryinginformation 3-3 obtained,
a sealing machine was set to 160 ym of a gap between rollers
to do sealing. After sealing, two forms adhered with
sufficient strength. When detached these two forms, they
could be finely detached without detachment between the
adhesive layer and the substrate.

Example 3-4

Adhesive composition 3-4
and
Sheet for carrying information 3-4
To 100 parts by weight of natural rubber based particles

in adhesive composition 3-1, in order to set from Takeda
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pressure-sensitive adhesive |ayer can berealizes. This adhesive coppgsitiipa
may be manufactured by: m xi ng agueous emnul sion containing the natural
rubber based particles and the radiation setting conpound; elevating a
tenperature of the mxture while stirring; renoving vaporized water in the
aqueous emul sion; and replacing the water as the nmedi umwherein the natural
rubber based particles are dispersed by phase transiti on with the radiation

setting cOPUd,y b 28 SEFT, 2006 Qe NG rhae Qheggzsgx,gasegﬁl yhpn for

pressure-sensitive esion, tonprising a i ura particle

e A B A s A i i R e R
to 5 mcrompher., &¢ @é?&ﬁpﬁa £ to'%ggﬁmg%rnip 10ap %Qr}% QQ{ g@ gﬁur atio of

said radi ation setting co parts wei gh ral

rubber baseg,par igferd Sto %@%&@é&l%QQyp%Uﬁl%l\&e'wﬂ'%t gtafBnadiesi ve

conposi tion according to claim1, wherein” said radiation setting conpound

IS at | easty e, FOTROMNT] DM MR 40 1% ik 66 E@ QA OB PRLY TR Z@hke

functional groups tn a nolecule. 3. An adhesive conposition-according to

one of claid@niliat %p?erz—\/ﬁﬁirﬁhﬁéﬁb@f&&h@ﬁ%xé%@@%ﬁ&?@ﬁ&dﬂé@é Feheehs a
copol yner of a natural rubber based rubber | east one of an acrylic

NONONMEr anttd it fii Ca dISEIveRsHiEd s 1 ¥ orf\B-2flhe Thee opeira@schi eAmagaer ding to
one of clains 1
to the case of sheet for carryinginformation 3-1 was performed
to obtain sheet for carrying informaticon 3-4. The adhesive
i composition3-4 andsheet forcarryinginformation3-4 obtained

had good performance.

Example 3-5

Adhesive composition 3-5
and
Sheet for carrying information 3-5
In place of acryloyl oligoester used in adhesive
composition 3-1, by using ethylene oxide-modified succinic
acid acrylate, B-carboxyethyl acrylate,
o-carboxy-polycaprolactone monoacrylate, a copolymer of 50
parts by mole of ethyl acrylate and 50 parts by mole of lauryl
acrylate having average 5.6 mole of carboxyl groups in one
mole molecule, 2-acryloyloxyethyl phthalate, and the like,
adhesive composition 3-5 and sheet for carrying information
3-5 may be obtained. The adhesive composition 3-5 and sheet

for carrying information 3-5 obtained have good performance.
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to 3, wherein said radiation setting conpound is at |east one of a g@'ﬂ{]g‘i
conpound and a cyclic ether-containing conpound. 5. An adhesive cog% i
according to claim4, wherein said acrylic conpound is a first acrylic
conmpound of 50 to 1,000 in weight average nol ecul ar wei ght having at |east
one(net h)acryl oyl group. -72 28 SEPT 2006 6. An adhesive conposition
according to claim4, wherein said cyclic ether-containing conpound contai ns

at | east one epoxy ring. 71,AQsadhgsi )g? gggggﬁhﬁitgn according to one of
claims 1 to 6, further conprising a se IoDn acryliT conpound. 8. An adhesive

conposi tion acceidizigdsq vel doMpbs M hersdind ng@eRd 3uBHdC a@mpund i's

at |l east one of an acrylic nononer and an acrylic oligoner of 2 to 10 in

pol ymer i zatd Gt JdeE L& r & urfY¥ | YR SOPRAS | 1 oD ARSI EH W d&cONegof cl ains
1 to 8, further conprising a carboxyl group-containing acrylic conmpound.

10. An adhQsingso1HdReS tukr@ld BgCRAdH 1 &P td a9 YREE ShFe- Sah i €a80XY|
group-containing acrylic conpound is an ester form(l) having a structure

wher e epoXiLihddmBd)Rofart alre a NawbSEracdy dFaydb @l O f Schameded with a
pol ycarboxylic acid by ester. 11. An adhesive conposition according to

claim9, wheitkidivemddss Ciog hsbayd i gy pdCHfMd Wit N Bloe yd | £uLHIPDameELySs an
ester form (I1l) having a structure where a hydroxy acid or a hydroxy acid
pol ynmer i s dicaxchpst wdt-friag(teid piiceyl appraiccaitiyn is short; both overall
application and pattern application are readily performed;
application can be performed on different substrates; and
sufficient adhesive strength between the substrate and the
pressure-sensitive adhesive layer can berealizes. This
adhesive composition may be manufactured by: mixing aqueous
emulsion containing the natural rubber based particles and
the radiation setting compound; elevating a temperature of
the mixture while stirring; removing vaporized water in the
aqueous emulsion; and replacing the water as themediumwherein

the natural rubber based particles are dispersed by phase

transition with the radiation setting compound.
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ester. 12. An adhesive conposition according to claim9, wherein sgaigp 6
car boxyl group-containing acrylic conpound is a (neth)acrylic polyner {ﬁWﬁ)
havi ng a carboxyl group. 13. A sheet for carrying information, conprising a
-73 28 SEPT 2006 pressure-sensitive adhesive |layer consisting of a
radi ati on setting material of the adhesive conposition according to one of
clainms 1 to 12 forned on a substrate sheet. 14. A nethod of manufacturing
t he adhesi ve conposition according to one of clains 1 to 12, conpri sing:
m Xi ng an aqueous enul sion contai ni ngcexiMg natural rubber based particle
with said radiation setting conpound; and elevating a tenperature of the
m xture while stirring, renoving vaporized water fromthe aqueous emnul sion
and replacingia waher dnhesarel r adnpddienoset Ebng poapoiredsassiaivaedi um
wherein the natyral, rubber based parti ctl e gre ?I?i spetgseocll. 15., /A et hod of
manuf act uri ng FHEHEResi FEPESIHSSI £i oA EEEor PR t T8I nPAZ  “Wherei n a
rati o of said patfd@iion diswketrhaed donpaundcdiatizth paetsidyy wenphundof said
natural rubber based particle is 25 parts to 250 parts by weight. 16. An
adhesi ve compo¥PtT%9R, conprising a natural rubber based particle uniforny
di spersed in a radiaat iagarset tparyictongicmater wifi cdriids madeabyrubbaet hod
compri si ng: m i 0g; an, A0ugaus; Lyl & of; GARLALNI pg SAT fi AAkEal, fubber based
particle with a7 rBaT 4t on set i ng conpound; "an

moisture content is not more than 10 wt¥%, and

a ratio of said radiation setting compound to 100
parts by weight of said natural rubber based particle is

50 parts to 500 parts by weight.

2. An adhesive composition according to claim 1, wherein
said radiation setting compound is at least one compound
having twe or three radiation polymerizable functional

groups in a molecule.

3. An adhegive composition according to one of claims 1
to 2, wherein said natural rubber based particle is a
copolymer of a natural rubber based rubber and at least one

of an acrylic monomer and a styrene based monomer.

4. An adhesive composition according to one of claims 1
to 3, wherein said radiation setting compound is at least
one of an acrylic compound and a cyclic ether-containing

compound.

5. An adhesive composition according to claim 4, wherein
said acrylic compound is a first acrylic compound of 50 to
1,000 in weight average molecular weight having at least

one (meth)acryloyl group.
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el evating a tenperature of the m xture while stirring,

wat er fromthe aqueous enul sion and replacing a water by said radi
setting conpound as nediumwherein the natural rubber based particle are

di sper sed.

-74

6. An adhesive composition according to claim 4, wherein

said cyclic ether-containing compound containsg at least ocne

epoxy ring.

7. An adhesive composition according to one of claims 1

to 6, further comprising a second acrylic compound.

8. An adhesive composition according to claim 7, wherein
said second acrylic compound is at least one of an acrylic
monomer and an acrylic oligomer of 2 to 10 in

polymerization degree.

9. An adhesive composition according to one of claims 1
to 8, further comprising a carboxyl group-containing

acrylic compound.

10. An adhesive composition according to c¢laim 9, wherein
said carboxyl group-containing acrylic compound is an ester
form (I} having a structure where epoxide (meth)acrylate
having a hydroxyl group is bonded with a polycarboxylic

acid by ester.

11. An adhesive composition according to claim 9, wherein
said carboxyl group-containing acrylic compound is an ester
form (II) having a structure where a hydroxy acid or a
hydroxy acid polymer is bonded with a (meth}acrylic acid by

ester.

12. An adhesive composition according to claim 9, wherein
said carboxyl group-containing acrylic compound is a
(meth)acrylic polymer (III) having a carboxyl group.

13. A sheet for carrying information, comprising a

-73.
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pressure-sensitive adhesive layer consisting of a radiation
getting material of the adhesive composition according to

one of claims 1 to 12 formed on a substrate sheet.

14. A method of manufacturing the adhesive composition
according to one of claims 1 to 12, comprising:

mixing an aquecus emulsion containing said natural
rubber based particle with said radiation setting compound;
and

elevating a temperature of the mixture while stirring,
removing vaporized water from the agueocus emulsion and
replacing a water by said radiation setting compound as a
medium wherein the natural rubber baged particle are

digpersed.

15. A method of manufacturing the adhesive composition
according to c¢laim 14, wherein a ratio of said radiation
setting compound to 50 parts by weight of said natural

rubber based particle is 25 parts to 250 parts by weight.

16. An adhesive composition, comprising a natural rubber
based particle uniformly dispersed in a radiation setting
compound, which is made by a method comprising:

mixing an agueous emulsion containing said natural
rubber based particle with said radiation setting compound;
and

elevating a temperature of the mixture while stirring,
removing vaporized water from the agueocus emulsion and
replacing a water by said radiation setting compound as
medium wherein the natural rubber based particle are

dispersed.
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