1 SPECI FI CATI ON REMOVABLE PRESSURE- SENSI TI VE ADHESI VE
SHEET, METHOD FOR PRODUCI NG SAME, AND REMOVABLE
PRESSURE- SENSI TI VE 5 ADHESI VE SHEET LAM NATE
Technical Field The present invention relates to a
renmovabl e pressure-sensitive adhesive sheet with
small 10 variations in pressure-sensitive adhesive
strength and peel strength even when pressure applied
thereto varies, hagprc aru@zaoroNpressure-sensitive
adhesive strength and peel strength, a nmethod for
produci ng the sane, and a renovable
pressure-sensitive adhesive sheet |am nate 15 usi ng
RENGEABIDVEBES I RE s ESLSSEREVE VD RERESIE/ eSHEEST ., METHOD
Background Art In recentéyears t here has been found

FOR PREDUSGENG uP&Menst NPy & EHHPES PEE SPRES SURd - SENSITIVE
j -S essure-sensitive adhesive resin

AD%%%Egﬁrggggﬁgnléﬁ%Pé%& ace of a substrate sheet and
adhered to produce a pressure-sensitive adhesive
sheet, the surface of the arrayed mcro-spheres is

TeSANEK QN @ syiface of the other adherend, then if
necessary, the pressure-sensitive 25 adhesive sheet is
peelrg@ obfr e 6t Utkven tlien adhel g8ds subf age P@AbRable
and such operation can be repeated. In a

prgy sese~asaensictime adaddiesei sheet asusedti n twhitsh small
application, a pressure-sensitive adhesive |ayer 2

varcbapdoad on presirrreals gnrestive sdisisive atibesigehiand

formed on one surface of a substrate sheet on which a
peel strength even when pressure applied thereto varies,

'having a uniform pressure-sensitive adhesive strength
and peel strength, a method for producing the same, and
a removable pressure-sensitive adhesive sheet laminate

using the removable pressure-sensitive adhesive sheet.

Background Art

In recent years, there has been found out a
pressure-sensitive adhesive sheet that micro-spheres
of pressure-sensitive adhesive resin are arrayed on the
surface of a substrate sheet and adhered to produce a
pressure-sensitive adhesive sheet, the surface of the
arrayed micro-spheres is stuck on a surface of the other
adherend, then if necessary, the pressure-sensitive
adhesive sheet is peeled off and stuck on the adherend
surface again, and such operation can be repeated.

In a preséure—sensitive adhesive sheet used in

this application, a pressure-sensitive adhesive layer
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primer layer is applied conventionally if desired. As

such a pressure-sensitive adhesive sheet, for exanple,

5 there has been proposed & renovabl e

pressure-sensitive adhesive sheet using a spherica

pressure-sensitive adhesive in a pressure-sensitive

adhesi ve | ayer (see Japanese Unexam ned Patent

Application Publication No. 2-194079), further,
coppopeskd faar spbhvabl €alOppreessur e~sens it VvecadAesiseve is

sheet that a spherical pressure-sensitive adhesive is
fophedded: wind $ewdvabt ecfpressuretsensi siheehdbesimeisch a

and various conpounds (see Japanese Unexam ned Patent
PrIPRLi daVioh 1PubbbdatedncRBYeTopiongtdma)it 1depdwetkr AS

uch a Eressure-sensitive adhesive sheet, there
|

in s
Su‘ﬁgvae Rie®RS MASt=he RS ttHat e £ A Predsin shepkrt f0& example,
Lye strength vari.es or _peel, . strength increases .
en R b S Bk Y S e e euB S R Erstg S bER T ive
arpesiti c for . I ' uct j f. 20 C o
OB CotLibe (08 (XD Bpild PEGIUGLLO0SR 0scna it sve
adlPE LS e eRsShliass adhesiaes $heQle i50h858¢ d 0L 8Per (see
rel ease surface of a pressure-sensitive adhesive sheet
J apah) acent nkex dmen pHep attfcariS ensp 1 i va tadhe i wiel § eEftaicen No.
and sequentially lamnated to produce a | am nate of
2-1%4pi7@gsur e- séngitther, adhegpwepsisest s, upon cutémpyaiyle
a cutter blade to acfredgternined size, a pressure is
PreppRied sons he Wiki pidhe i venes Beetpakhafot at ospherical
enerate disglacenent in the cut_part, fixed and cut.

Pr9§SREFs S£N8a5d VR ATREFIVE i1F drieided sehish tygmovable

prédlEaLy o pUERNYd AhEEEL Y " 80U NI REC T BRE8 Y nas

(see Japanese Unexamined Patent Application

- Publication No. 2004-137313).

However, in such a pressure-sensitive adhesive

'sheet, there have been instances that a

pressure-sensitive adhesive strength varies or peel
strength increases upon a high pressure being applied
thereto. Specifically, for example, in production of
laminate of pressure-sensitive adhesive sheets, a
pressure-sensitive adhesive sheet 1is faced to an
release surface of a pressuremsensitive adhesive sheet
adjacent to the pressure~sensitive adhesive surface and
sequentially laminated to produce a laminate of
pressure-sensitive adhesive sheets, upon cutting by a
cutter blade to a predetermined size, a pressure is
applied on the vicinity of the cut part not to generate

displacement in the cut part, fixed and cut. In this
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pressure-sensitive adhesive |l ayer pressurized and the

pressure-sensitive adhesive | ayer not pressurized. 5

Further, when the pressure-gensitive adhesive sheet is

wound up in aroll and left to stand, pressure

undergone differs in the parts near the core of rol

and near the outside of roll, which has caused

variations in pressure-sensitive adhesive strength
caasqd peehrik@ isdnengtin Namiysurkersehas tahad badhasive

problemthat it is difficult to obtain a renovable
stpeagdldr @énsknzeeilve t radhgshveavieebte em tgo sednbedwren the

pressure-sensitive adhesive strength and a uniform
ProgenraTeAReH tecauadhes ofe | hrjervames svnd ziad and the

ressure-sensitjive adhesive strength and pee

prg?FQ&ﬁTﬁ%ﬁéﬁﬁﬂ%@&ﬁ%ﬁ@éﬁ%% ﬁ@y?ﬁgﬁgﬂ%np¥%ﬁéﬂrlzed

t her |n t case where pr.essur ensi
ratbRediy gy hh%fplfﬁssgbfo%esaaéawéa %aﬁsém%éfe%ls
SSUr V, VE .S i s
woRhtEd %ﬁrﬁi%i%ffnﬁdf%éhg FERnd” rR Rk ol B done
dlfﬁe%ctl%dtqlémﬁmgstHataxaﬂqfee%wfg éfnﬁbﬁ'lV%rﬁﬁnFééf’ethe
is applied ona whole surface of the transfer rol
outstdel oFaterqla, pawhl@‘htheagreéaur@csen@atm&lons in
adhesive 25 is scraped off by a blade to forma
presessurcsspasdittiwe adbbasisvieveéayestpaidyhon hh@lwﬂpeel
surface, which is transferred on a substrate sheet.
stranghkibs case, upon scraping off a pressure-sensitive
adhesi ve by a blade 4 there have been a_ probl emthat

scrgﬁmﬁﬁﬁff thshfothpg adepikeenyaderehbemedliat (it als

diffih%%% to obtain a removable pressure-sensitive

adhesive sheet with a uniform pressure-sensitive

adhesive strength and a uniform peel strength because
of large variations in pressure-sensitive adhesive
strength and peel strength when pressure varies in
higher or lower.

Further, in the case where the pressure-sensitive
adhesive layer of the above-described conventional
pressure-sensitive adhesive sheet is formed on a part
of the surface of a substrate sheet, there has been
conducted a method that a pressure-sensitive adhesive
is applied on a whole surface of the transfer roll of
a roll coater, a part of the pressure-sensitive adhesive
is scraped off by a blade to form a pressure-sensitive
adhesive layer partly on the roll surface, which is

transferred on a substrate sheet. In this case, upon

'scraping off a pressure-sensitive adhesive by a blade,
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pressure-sensitive adhesive on the surface of the

transfer roll, thereby applying the pressure-sensitive

5 adhesi ve onto unnecessarysparts of a

pressure-sensitive adhesive |ayer; even if

scraping-off is sufficient, due to poor tearing of

the pressure-sensitive adhesive, the

pressure-sensitive adhesive of a strip-shaped
thpres suree skasint iav e vabeeinv e H &y eg clla@isn ub rantcaihét be

10 surface of roll scraped off the pressure-sensitive
compHedioby so dhme it beconeseslififti cul into fabri assidual
~ the width of a strip-shaped pressure-sensitive
PIrg8fadi§es eRidr LeRack i esd e pratlettdien saur §arei ngf the

further (ggﬁre ate tends to be generated in a o
traPész%ﬁéf- sithGEehy 3BRLY VB J9ah8 & BARST FEnEcATkt 1ve
t. time, which disturbs_applying. D sclosure
aaBpsife B e Por e hn AT AT of ks HiESeRens 1t ive
adhBYERId ﬂgxeyfé’rsoéxygn %9 é@fa?qoﬁlglg%%cﬁl egugrfgﬁzl fgﬁt‘r’,‘ngue
to provi a fenovab e pressure-sensitive adhesive
to et ¥ehbimRAblr thaY pRdNgrE0 SULSSHEGSBRHId Ve, the
adhesi ve strength and peel strength even when a
pPresesyw-es appliiteidvéher etibes/avkbes o hi gher 9frligWeyhaped
having a uni form 25 pressure-sensitive adhesive
prespanghs and ipeelre stihermive d aypthodlbors psoduointg athe
renovabl e pressure-sensitive adhesive sheet such that
suypafe sefapfagylofIcrapesksaid sehs tbvesadhestsenpitaive
in partially applying onto a roll surface,

bl ade 5 ! .
adBgSiuRy 61O HHRL podlr Shedn it YhCudResPyEaPY igatle the
wié£h|%fmgyé%fipl%Hgﬁggc%gggstgjgggsgﬁﬁéépé%ﬁgggve

~layer exactly to a predetermined setting, further

aggregate tends to be generated in a pressure-sensitive
adhesive and foaming generates at the same time, which

disturbs applying.

Disclosure of the Invention

It is the object of the present invention to solve
the above-descried problems and to provide a removable
pressure-sensitive adhesive sheet with small
variations in pressure-sensitive adhesive strength and
peel strength even when a pressure applied thereto
varies in higher or 1lower, having a wuniform
pressure-sensitive adhesive strength and peel
strength; a method for producing a removable
pressure-sensitive adhesive sheet such that upon

scraping off a pressure-sensitive adhesive by a blade
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pressure-sensitive adhesive layer to exactly to a 5
predeterm ned setting, further, aggregate is hardly
generated in a pressure-sensitive adhesive, foamng is
hardly generated at the sanme tinme, exhibiting the
above-descri bed characteristics; and a renovabl e
pressure-sensitive adhesive sheet | am nate using the
10 renovabl e pressure-sensitive adhesive sheet. The
inppeséritalhyeapprly hayeokeenlay 6 Ulli edrtfas®| Veealthieng of
above-descri bed problens, as a result, found the
thedrearng &mmédgfelwhadhaﬁ istd \iss Gloe chbdvte ddke porsishidoll e
probl ens and conpl eted the present invention: a 15
topreé%ﬁ?€u§éh5|tFﬁ@Eadhégﬁﬁé | aye?fapplded ditbap-shaped
ace of a.substrate sheet is conposed of the

Pr%?&%?ﬁﬁ?%@ﬁ%ﬁ%% §?\}éfecoﬂ'taaﬁ‘ﬁ¥ngt%pr?gﬁlgg|ly to a
R AT AN o

essure-sensitive a

gen‘i’é?%%lérc?fr?%s é’sesﬁ‘ghegé’ﬁsi‘%l%es% égi‘ foamlng is

pressur e-sens tlve a ve obtaine olyne riZl

haﬁ:ﬂlgt hybarircal éy unsatifat eth RENONEH e, n éiaﬁlmeéfﬂge the
1-3 parts by nass of a polyacryllc aci d per

abeaetsdycmibsdof dineraicyd enseadldsy; unsatur ai edr BRRGIEE 1 e
25 conponent, or a spherical pressure-sensitive
preghugiers enbtidiineg] dithadding 6hket phamd nat erass iafg athe
polyacrylic acid per 100 parts by mass of the solid
rer&%ﬁﬁéﬁte cﬁ’r?ﬁéursﬁrh%iap@dit by esadhe sbusi siheetdhesi ve
to a Eiherlcal ressure-sensitive_adhesive obtai ned

by POIVRESZTRG 1RRCBHRA R MTEF Ko R dt BEdder fo Rl ve
thdBiBbe 108 BLITHU LRYHYLR0, PLOY 1 HC3 819 ™OVEBLGa the

following knowledge that can solve the above-described
problems and completed the present invention: a
pressure-sensitive adhesive 1layer applied on one
surface of a substrate sheet is composed of the
pressure-sensitive adhesive <containing spherical
pressure-sensitive . adhesive and an emulsion binder
pressure-sensitive adhesive, further, the spherical
pressure-sensitive adhesive is a spherical
pressure-gensitive adhesive obtained by polymerizing
an ethylenically unsaturated monomer in the presence
of 0.1-3 parts by mass of a polyacrylic acid per 100
parts by mass of the ethylenically unsaturated monomer
component, or a spherical pressure-sensitive adhesive
obtained by adding 0.1-7 parts by mass of a polyacrylic
acid per 100 parts by mass of the solid content of the

spherical pressure-sensitive adhesive to a spherical
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 Prefstns B an

pressure-sensitive adhesive sheet which conprises a 5
substrate sheet and a pressure-sensitive adhesive
| ayer fornmed by applying agressure-sensitive adhesive
contai ning a spherical pressure-sensitive adhesive and
an enul si on binder pressure-sensitive adhesive on one
surface of the substrate sheet, wherein the spherica
10 pressure-sensitive adhesive is a spherica
presessw-essepdidive adhess vee( Abtabimbae®dypolymerizing
pol ymeri zing an ethyl enically unsaturated nononer in
ant gaghprlesehce 1dfy ounsad 3 paets tynomss .of a
polyacrylic acid per 100 parts by mass of the
et hiaskf EA) | YR e DRS8Nl A0S Wb hOFEP T TR R Fegoveable
heri cal gnessure-s nsi ti ve adhesive (B) obtained by
iy WV pardN 5 Has S ek porya8r IGRPRLSES @
0 rts, .hy.mass of the solid. content. of the
suBfhrate PR adly FREad o1 v - Tt C2VenagnRe V€ 1ayer
ri e-sensi.Li hesi in :
fo%@?? rrefrbi@]zi %“33 ﬁggizﬁylaznrég%Fé%ulﬁ%é?%p\éﬁ e%P‘tﬁ%noﬁgp @’s tve
comthtiR@ing Ehe pH SRk 11 PYeMd PR R 881 FMAd i ve and
roll of the renovabl e pressure-sensitive adhesive
an séeel s i osher eh detrhe rendy alol-& P 38U SEBEEIIY® on one
adhesive 25 sheet is wound up in a roll. Furthernore,
sux hacpr ederith¢ nyebsitara peoshéesx 4 whemmdabltthe spherical
pressure-sensitive adhesive sheet which conprises a
PreagpyteaeRhesti vihd a pibssdree sensisive ¥ adppdiersical
Ia%er fornmed. by %gplyin a pressure-sensitive

PrRRBSVE TORL MYy a APheFi¥& préddure- S&isitnge by
po PPRER YA AP 928" Y PhAT U PG RILPSHE S hE M Ger in
the presence of 0.1 to 3 parts by mass of a polyacrylic

acid per 100 parts by mass of the ethylenically

unsaturated monomer component, or a spherical

‘pressure-sensitive adhesive (B) obtained by adding 0.1

to 7 parts by mass of a polyacrylic acid per 100 parts

by mass of the solid content of the spherical

pressure-sensitive adhesive into a spherical
pressure-sensitive adhesive obtained by polymerizing
an ethylenically unsaturated monomer.

Further, the present invention provides a wind-up
roll(ﬁftheremovablepressure—sensitiveadhesivesheet,
wherein the removable pressure-sensitive adhesive
sheet is wound up in a roll.

Furthermore, the present invention provides a
removable pressure-sensitive adhesive sheet which

comprises a substrate sheet and a pressure-sensitive
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adhesive partly on one surface of a substrate sheet, 5

wherein the spherical pressure-sensitive adhesive is

a spherical pressure-sensitive adhesive (A) obtained

by pol ynerizing an ethylenically unsaturated nononer

in the presence of 0. 1 to 3 parts by mass of a

pol yacrylic acid per 100 parts by mass of the

ethylenically 10 unsaturated nononmer conponent, or a
adbpheaniecdlay pr eBsume-ds ensiatip/ley adhesi ye ecBu 0t siened iyve

adding 0.1-7 parts by mass of a polyacrylic acid per
adhee iyar t sodya mda of at hepda i tcednt pnesefutdesensitive

spheri cal ressure-sensitive adhesive to a spherica
ad}igsﬁr"@ssapéfséﬁsi enyd i sibn dptrai pe@sipypre-sensitive

ol ynmerizin an ethylenically unsaturated nononer.
adl&%a' Vieoﬂ%frlrg,lyt rféiné@erﬁuJFﬁe@ﬁt i%h dr8Wbddsrate sheet,
ahl.e pressure-sensitive adhesive.sheet rei,n .

wh N e P B G AT Bre S p D T 8 T cbdRPBr Ve is
a égﬁérﬂgéi g%&ysdf§§sgﬁég§§vbnJﬁﬂggib%ﬂﬁég bi& ained

renovabl e ressure-sensitive adhesivé shee eScribed
by 398Y¢me A $9n ot Neh PEEBGNLed VEANIPON, REQY¥WAESt 8d monomer

renmovabl e pressure-senSitive adhésive sheet wherein
in tthee ppreassnce-sernsi Live aghexd sy & ywhaengblF afpdhgacdylic

pressure-sensitive adhesive |layer to a stainless plate
acidé 1pOrN 10% npaart sorley amalssheorfat itheof ethieylenically

pressure-sensitive adhesive strength to stainless
uns hRE adRA t haPRBENT e- SOFHARQBtadhesitve 8t redphlentigcal

the surface ,of a substrate sheet is in a_range of

8 .
Prasguie1tPaS by ¢ hé dedi¥s el Bresebire i ¥ eadding
Of’@?eﬁé¥%s %Qfe%tasag odfsé:rﬁc?f}gagg%vleic acid per 100 parts

by mass of the solid content of the spherical

.. pressure-sensitive adhesive to a spherical

pressure-sensitive adhesive obtained by polymerizing
an ethylenically unsaturated monomer.

Additionally, the present invention provides a
removable pressure-sensitive adhesive sheef wherein
the pressure-sensitive adhesive has an aggregation rate
of 5% or less by mass in Maron test in the removable
pressure-sensitive adhesive sheet described above.

Also, the present invention provides a removable

- pressure-~sensitive adhesive sheet wherein the

pressure-sensitive adhesive strength of the
pressure-~sensitive adhesive layer to a stainless plate
is 1.0 N/105 mm or more, and the ratio of the
pressure-sensitive adhesive strength to stainless

plate and the pressure-sensitive adhesive strength to



10

15

20

25

Further, the present invention provides a 5 renovable
pressure-sensitive adhesive sheet |amnate, which is
| am nated with a plurality gof pieces of the renovable
pressure-sensitive adhesive sheet as described above.
Furthernore, the present invention provides a 10
nmet hod for producing a renovabl e pressure-sensitive
adhesi ve sheet, which conprises applying a
theressflasensid isiehadhedie/ e igontaiis 1g a spheyd et 1:0.2
pressure-sensitive adhesive and an enul si on bi nder
topdessuir- dérzi rewe walhési er easw e ssiehade iof e aanidtead ive
15 roll for transferring the pressure-sensitive
shagkesisyedepgydrbed hahofvt i ng a stri p- shaped
pressure-sensitive adhesive |layer by partly scraping
of f BihetBEpIi edtPBr eREPESHdNS| LWVEHHLRE vPBYVades a
| ade;, and_ producin a.renmovabl e pr.essure-sensitiyve
r e RSB Kr R e p R oy e nG oBuReE AP apaate.
S AS 1L esj v yer. ppt €. a 0
wh BN PR v FLUBELRD B SEEL%E %ne
reRbOaPE- SeNebibue AdeabVe ive 2 SRREEIGAlL  sheet  as
pressure-sensitive adhesive (A) obtained by
depokyimerd zabgvan et hyl eni cal ly unsaturated nononmer 25
in the presence of 0. 1 to 3 parts by nmass of a
pol Yacrtyhermoast d pdre 1@0-gmens bynwesxiodnt herovides a
ethylenically unsaturated nononer conponent, or a
meshadr iTar Peredeoiadsehsireney abiesi peefBu bt apnsd thive
adding 0.1 9 to 7 parts by nmass of a polyacrylic acid
adbaf ¥y pafheety na¥B8iGh t heCONRKL S8Rt ent2RPLYARY A

prQQQSEieC-as'enB'& I € nr-‘g"istiivvee %%hn Saixilgitnog aaSpQSBieq:ajl_cal
pressure-sensitive adhesive and an emulsion binder
pressure-sensitive adhesive onto a surface of a metal
roll for transferring the pressure-sensitive adhesive
layer; then forming a strip-shaped pressure-sensitive
adhesive layer by partly scraping off the applied
pressure-sensitive adhesive by a blade; and producing
a removable pressure-sensitive adhesive sheét by
transferring said strip-shaped pressure-sensitive
adhesive layer onto one surface of a substrate sheet,
wherein said spherical pressure-sensitive adhesive is
a spherical pressure-sensitive adhesive (A) obtained
by polymerizing an ethylenically unsaturated monomer
in the presence of 0.1 to 3 parts by mass of a polyacrylic
acid per 100 parts by mass of the ethylenically
unsaturated monomer component, or a spherical

pressure-sensitive adhesive (B) obtained by adding 0.1
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pressure-sensitive adhesive obtained by polynerizing 5
an ethylenically unsaturated nononer. Brief
Description of the Drawinggs FIG 1 is a cross
sectional view show ng an exanple of producing
equi pnent of the renovable 10 pressure-sensitive
adhesi ve sheet of the present invention. FIG 2 is
perspective views of the renovable pressure-sensitive
toatihesrre s$heetao$ blieappesignd criynvientdohd wourd 10@ ipa Bt s
roll, and of the |am nate of 15 the renovable
by pregsgr e-sensthieve sadhedi veogtieen tof otfthe tlpe esepherical
invention. In the drawings, there are represented, 1:
Prefpsfut ©°BRa&tlVve: Pradbgseigensi tt9e addesi véph®rical
Metal roll faor Iransfgrring pressure-sensitive 20

PrEgfESSeS PRt 1vE pHEST I EeseRdidivedade HEYREFdZ1ng
5; i D- d - it dhesi I , 6:
an gp £ Ry & BRARAY, B SRRELG 2E0R, dltpians tive©

adhesive layer, 8: Scraping plate, 9: Roll for
feedi ng substrate sheet, 10: Container, 11: Renovable

Br PEESPE L BEPEiildry o 25 tadhesi ¥g ishget . 120 Wnd-up rol |
of renobvabl e pressure-sensitive adhesive sheet. 13:

Subgirat @ skeetcropef aeet ildhaPresaw €hsensid atfexample

adhesive layer formng surface, 15: Strip-shaped _
of prespupduseinsyti veegdligamartl0 bdyer, tdmel 16:removable

Renovabl e pressure-sensitive adhesive sheet |am nate.
Pr¢f gRES et ERBOdiiRRNt 3AheE icee r yP hgedut athe theenpir@pent

. 5 In.the renovabl e pressure-sensitive adhesive
invention.

FIG. 2 1is perspective views of the removable
pressure-sensitive adhesive sheet o0f the present
invention wound up in a roll, and of the laminate of
the removable pressure-sensitive adhesive sheet of'the
present invention.

In the drawings, there are represented, 1:
Substrate sheet, 2: Pressure-sensitive adhesive, 3:
Metal roll for transferring pressure-sensitive
adhesive layer, 4: Pressure-sensitive adhesive layer,
5: Strip-shaped pressure-sensitive adhesive layer, 6:
Blade, 7: Roll for pressing pressure-sensitive adhesive
layer, 8: Scraping plate, 9: Roll for feeding substrate
sheet, 10: Container, 11: Removable pressure-sensitive
adhesive sheet, 12: Wind-up 7ro0ll of removable
pressure-sensitive adhesive sheet. 13: Substrate sheet
surface, 14: Pressure-sensitive adhesive layer forming

surface, 15: Strip-shaped pressure-sensitive adhesive
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sheet of the present invention, as a substrate sheet,

- various substrate sheets can be adopted, may be
suitably selected according to purpose of use. As
exanpl es of the substrate sheet, there are |isted
papers such as 10 wood free paper, art paper, coated
paper, kraft paper, and |am nated paper that these
paper substrates are . lam nated with thernoplastic

layesi,naamsdich6as Renbyabhyd eneearch rsyhg Baisiic papeashesive
metal foils such as alumnumfoil, copper foil and
sheepn lfaghinaper-ous 15 material sheets such as non-woven
clothes; further, plastic sheets of polyolefin resins
such as polyethyl ene resin, polypropyl ene resin,
i ous é?lefin copol ynmer resin, polyester reins such

Préggrﬁm 1Y PEdG _E SptiHal QRETYEN %, OBSI VLR hiPERa oD
t ht t [ d | yvet hyl ht hal at .
e L R, PR SO F elenh ey eafihesive

sh@EEYbIEC £ P PosRAY CHPORRLS { S50, aPQINAN A8, LeSiLet ,
fluorine resin, and a mxture of twd or nore Kinds of
vatheae §85kRYat8lsRebal @ahebe_faa&g_t%rd 8 Knda i¥fab1y
these sheets. 25 To provide printability, these
sepéastidc ashwetrd imhy tdeppirpvisiedo di tBean AHK agaARPIIAY of
| ayer neeting to various kinds of printing nethods
thensvbshe suef abeatf, dheupposiee lsideedf ptaeers such as
pressure-sensitive adhesive 11 layer. In the case of
wood t RASpRAGRYL plasti Bapkdet cod betepagar pakraft paper,

| so he printed on the surface that a
an%%%ﬁ%‘% siHARBT adist vE SR PP ahes Pt otes are

la@%ﬁgéﬁbznéggpﬁgpgowﬂg¥hoglggg{Er’ E%gfggovesuch as

polyethylene and synthetic papers; metal foils such as

- aluminum foil, copper foil and iren foil; porous

material sheets such as non-woven clothes; further,
plastic sheets of polyolefin resins such as
polyethylene resin, polypropylene resin, various
olefin copolymer resin, polyester reins such as
polyethylene terephthalate resin, polybuthylene
terephthalate resin and polyethylene naphthalate resin
polystyrene resin, polyvinylchloride resin, acrylic
resin, polycarbonate resin, polyamide resin, fluorine
resin, and amixture of two or more kinds of these resins,
or a laminate of two or more kinds of these sheets.
To provide printability, these plastic sheets may
be provided with an ink accepting layer meeting to
various kinds of printing methods onto the surface of

an opposite side of the pressure-sensitive adhesive
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pressure-sensitive adhesive |ayer, the surface that a

pressure-sensitive adhesive | ayer of these plastic

sheets is provided can be gyrface-treated by an

oxi dati on nmethod or concave-convex nethod if desired.

10 As the oxidation nethod, for exanple, there are

listed corona discharge surface treatnment, chromc

acid surface treatnment (wet nethod), flame surface
layeeat nent ,thdocadi¢ oW facaddesparidnt apdastic sheet,

ozone/ultraviolet irradiation surface treatnent.
letgerhemnd apgathe rkb mayncale-c dre epr ettt oot hexamd Bace

sand bl ast nmethod and solvent treatnent nethod are
thiiFs% RE S TREFE SIPRES 1 e el head virelllagusr @rfe tdhe pdiistic

el ected in response to the kind of a substrate

Sh%ﬁ@eﬂjsg%ﬂepﬁIRF°E6ﬂ6ﬁb di scharge surface treatnent

f bl d 20 h
or 1 dUFER @rerﬁg‘gﬁ’nytiisel?ﬁ?ﬁs'rn RECASUREL TR T
pr@égﬁ‘i%segenéq.gﬂf‘}é’nghh%’sJ_ e %gws,r%%se MET LR’ that a

material s non- WOVen ¢ ar'e used” as a
prégbatﬂeaweﬁaqectweaascﬁaésavleay%y%qn %ef pea\esdeed plfastic
desi red between a 25 substrate sheet and
shpeessurie sensdvidedadiresi V%éaygﬁrfa&%lﬁﬁe%&;ai&r by an
| ayer, generally, a layer which is conposed of nmainly
ox pdakéagt npwreh kidn@ rofc o 5¢ g venedmt adi ere nopol ymiesired.
acrylic resin, polyester 12 resin, polyurethane resin
As Me@xy ta;ﬁrlé?ﬂé nebhed afbT aesamgilmy tohasedars Migrsed
such a , Silica, calcium carbonate, titanium

Cofae ﬁf ﬂEgﬁkl&¥?§3FFSté§EQ?@en5pm|%%rﬁﬁﬁﬁhtQﬁld

e PP FER R RE (TePRabRP Y Hlangs wrfosE ereatnent,

hot air surface .treatment, and ozone/ultraviolet
irradiation surface treatment. Further, as the

concave-convex method, for example, sand blast method

"and solvent treatment method are listed. These surface

treatment methods are suitably selected in response to
the kind of a substrate sheet, generally, corona
discharge surface treatment method is preferably used
in view of the points of effect and workability. Primer
treatment can also be processed.

Additionally, in the case where paper materials
and non-woven clothes are used as a substrate sheet,
a sealer layer can be provided if desired between a
substrate sheet and a pressure-sensitive adhesive layer.
As the sealer layer, generally, a layer which is
composed of mainly at least one kind of

styrene-butadiene copolymer, acrylic resin, polyester
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to 30 g/n2. On the other hand, a surface of an

opposite side of the surface formng a

pressure-sensitive adhesivgs | ayer on a substrate

sheet may not be processed by 10 rel ease treatnent,

but processed by release treatnent is preferable.

Preferable release treatnent is to provide a rel ease

| ayer on one surface of a substrate sheet by
reappl,yipgl y prieti awge or elsriams b adr ipwl pstelrease ragdn, and

As the various rel ease agents to be used are 15
acepsdddrg froy ne@edhplie, 1 T hesesard kst bdysi fiddma basedcium

rel ease agent, fluorine based rel ease agent, olefin
Caphedd i dakkaBdem Oxrelalkyd pasedordldass dgatied ThBhe

applied amounpt of release layer is preferably 0.1 to
apa%ﬁr@,m%m ‘ﬁ?e?gﬁaﬁﬁﬁb‘?% fewrg/lrﬁz.n% pHrEpeularly

g nt j [ . pressure-sensitive adhesive

LR JHERRAdY oni BrbS SHFPLE SpLimin BBendT ot 01

to SBeelpd or on the surface-treated surface when the
surface treatnment is processed on the surface of the

subsit aliee sheakrt hd MR 0%e safthesh¥eRes s P YEEE 142 thede
substrate sheet and pressure-sensitive adhesive

- of | aper sjurThecpr éntm engensipt ¥ e sadhess ¥asliayieFei adhesive

conposed of a pressure-sensitive adhesive containing
layesphuri gals ulds tprdss usbesensinawenadhdse vepranteased by
enmul si on binder pressure-sensitive adhesive, wherein

relpasepharganenfredsi o sersiased hihssihaase hreatment

spherjcal . pressure-sensitive adhesive (A) obtained by

is s RIFLRERAPAGY AT of AYPSHi€aliS L GASS uE &€ MPREMe?Si nt O

provide a release layer on one surface of a substrate
sheet by applying, printing or transferring a release
agent. As the various release agents to be used are
listed, for example, there are listed silicone based
release agent, fluorine based release agent, olefin
based release agent and alkyd based release agent. The
applied amount of release layer is preferably 0.1 to
10 g/m*, more preferably 0.5 to 4 g/m?.

In the present invention, a pressure-sensitive
adhesive layer is provided on one surface of the
substrate sheets, (or on the surface-treated surface
when the surface treatment is processed on the surface
of the substrate sheet to improve adhesiveness between
the substrate sheet and pressure-sensitive adhesive
layer.)

The pressure-sensitive adhesive layer is composed

of a pressure-sensitive adhesive containing a spherical
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the presence of 0.1 to 3 parts by nmass of a
pol yacrylic acid per 100 parts by mass of the
et hyl enically wunsaturatedjgononer conponent, or a
spherical pressure-sensitive adhesive (B) obtained by
adding 0.1 10 to 7 parts by mass of a polyacrylic acid
per 100 parts by nmass of the solid content of the
spherical pressure-sensitive adhesive to a spherica
presesvessansitive adhessver®bhaidiednbyeRaNE®Sh Zighder
an ethylenically unsaturated nmononmer. 15 As the
prephamicas epsdssiv e- sehbetiives adhaseve ipA) tare (Bphemical
spherical pressure-sensitive adhesive obtained by
PredEWsa T 3PAG 1dn et hyl eatlbgld iveansat igat edanonosphdrical
referred, and acrylic spherical pressure-sensitive
PragRELS/=S BBALd W Bg Uﬁﬁﬁ?&&%@atehﬁ%onephﬁﬁlQGd by
articularly preferable.. The_ acrylic, spherical .
po PPzt fhan el S Eh Rikau SRl 13 RAS shE AR Bynomer in
| ZI t,1eas ' elected fro .
ehEBERKERE Y Tohokre BRE LB A Y% P8 vacry1ic
aci&Etgé%fﬂo@t epaef{‘é’: %getlﬁ%@%ryloq:_t €+ HY ogﬁ)@h;%enically

(rmeth)acryl ate, buty met h) acryl ate, oct

ung aeuf)aace§| atondmethy! combbhaerty) at er 2- gt hykpeverical
(met h)acryl ate, 2-hydroxyethyl (neth)acryl ate,

préb auiried ot netitan ¢ ned headwd gte) cntdaghyel iy al¥ling 0.1
(nmeth)acrylate as main conponents, and according to

tO nkRirr&s byastamneo ki Adpodiwee e ficormabdopers 1ucpast s
(nmeth)acrylic acid, maleic acid, vinyl acetate, vinyl

bY prpPSnate sthPenddnbdacFpindgrgREi| L 5 theea epR@t@al

prQEEQ%%féEn & %%%rm’tggh%%@Qéc

to a spherical
pressure-sensitive adhesive obtained by polymerizing
an ethylenically unsaturated monomer.

As the spherical pressure-sensitive adhesive (A) or (B),
a spherical pressure-sensitive adhesive obtained by
polymerizing an ethylenically unsaturated monomer is
preferred, and acrylic spherical pressure-sensitive
adhesive containing (meth)acrylate monomer is

particularly preferable.

The acrylic spherical pressure-sensitive adhesive

can be obtained by copolymerizing at least one kind

selected from (meth)acrylate monomers such as methyl
(meth)acrylate, ethyl (meth)acrylate, propyl
(meth)acrylate, butyl (meth)acrylate, octyl
(meth)acrylate, 2-ethyl (meth)acrylate, 2-ethylhexyl
(meth)acrylate, 2-hydroxyethyl{(meth)acrylate,

N-methylolmethan (meth)acrylate, and glycidyl
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spherical pressure-sensitive adhesive, for exanple,
there is listed a nethod for produci ng water
suspension of spherical prgssure-sensitive adhesive
by various nethods such as suspension pol ynmerization
met hod and 10 a nethod of suspending in water after
solution polynerization. The spherica
pressure-sensitive adhesive is obtained thereby. An
(mavanage paatiec| £s dnanbt ecoafpPaehcel,esaffl tdecording to
spherical pressure-sensitive adhesive is not 15
nepdrt Atuladst | omiet Bdndorsef eeabky ifir can rlmogeneflr 2Gdoh as
150 m particularly preferably in a range of 30 to 80
(meRh )Ry  he avdrhganpieticclas il anedery bfagpataitd es oty 1
t he spherical pressure-sensitive adhesive is |ess than
Proplonate S&ydeRecamd t3CEXRBI kT HidRaract eristic as

20 500 PRSP SRS T R AIE e S e

1 a %ﬂg; or, ] y_be clreased

sp%%%t%?%r%esﬁg/? vergzeal fer\f/\.ﬁ;ﬁxt@%e %%/}e{re%ev%ar &ieocrlre X%mple’

théiranmeter i 9t SRR h%lﬁ%@ff_éf‘epl?&aﬁ'é'i wPter suspension
pressure-sensitive adhesive s nore than 150 AL

of agdpésiicaledpt s adhes-endnbeadnes sBlds ivBUL Yt BTG ous
is a fear that good pressure-sensitive adhesive

methedsgtsuch disf fawapentsd abt pobymkr i The ispheneedlod and
pressure-sensitive adhesive (A) uses a polyacrylic

a Zedhad aslispenspendiagi | ilzer watepol whdrézi ngotllugE ion
et hyl enically unsaturated nononer, in viewof the

POJpBT%FéZ&téaPt-am Vheai nPREMNS ¢ he REBPRUBEESERSitive

adﬁ@éyg@ﬂf@tég%gfﬁgai%%é¥9%9§(walenicwly

An average particle diameter of particles of the

.. spherical pressure-sensitive adhesive is not

particularly limited, preferably in a range of 20 to
150 #m, particularly preferably in a range of 30 to 80"
Mum. When the average particle diameter of particles of
the spherical pressure-sensitive adhesive is less than
204m, it is difficult to exhibit a characteristic as
the spherical pressure-sensitive adhesive, and the
pressure-sensitive adhesive strength becomes too
strong, and therefore removability may be decreased
sometimes. Adversely, when the average particle
diameter of particles of the sﬁherical
pressure-sensitive adhesive 1s more than 150 4 m,
adhesion area to adherend becomes small, thus, there
is a fear that good pressure-sensitive adhesive

strength is difficult to obtain.
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unsat urated nononer and suitably maintaining a

scraping property in partial applying, the anmount of

pol yacrylic acid used is Qgl to 3 parts by nass per

100 parts by nmass of the ethylenically unsaturated

nonomer conponent, 10 nore preferably 0.5 to 2.8

parts by nmass. The suspension stabilizer may use ot her

suspensi on stabilizers together with the polyacrylic
Thacisgphidr idedi nate s Asrtdhies ohbBdnr isuspaasici stabinl) 28865 a

for exanple, 15 there are listed at |east one kind
podvaomit bicsolathi@ psl yrer sssgsglemsigel atdnabsfldady  in

casei n, polyvinyl alcohol, polyvinyl pyrrolidone, _
PO LSS A RAYFheep Ediydsan 1 aatlihyy Uoes & tged exhanonomer, in

. pol yacryl am de; anionic surfactants _such as sodium
vilpgf

S AL DB SsUf okt el Isb iR bR AP I Sheh§itadthbi tY
di Bl dium | auryl sulfate, sodi |
of oY LeRT A ey S hep RouiThe 800 ChpatppLcally

BRI SN, ket LS, 261 P ERLy (20T

odecyl benzenesul a ["ene

pr&pdirty dirablaw ¢ 2&18%&59%% Nal e SRGLHM H@nﬁéhsﬂé\lcryl ic
sul fosucci nate, sodi um pol yoxyet hyl ene al kyl ether

achdl hater] sedioum Ppol gopwet byl ere whkyl pRihero0o parts by
phosphat e, sodi um pol yoxyal kyl ene al kyl et her

maphoshhidte etday teorhdd ghy md$a tsud  oedtrey nane rnebamiaeent ,
resin sodi um sul fonate; and nonionic surfactants such

moRg pAYRyebPRW dhedo&pyl2 - Pheayit et hgr mass.

ol yoxyet hyl ene nony| . phenol ether, polyoxyethyl ene
Th$a&?vugﬁ BPAdOR p@ltfcﬁzjyjegﬁ)‘?lren@aﬁ] kyFes @ther, suspension
sté)ﬂhxq)ﬁyeafi‘fyltegge%lh@rl %tiq:ettl’ tsgébllggfyg%trtylfgl dacid if

desired.

As the other suspension stabilizers, for example,
there are listed at least one kind of: water-soluble
polymers such as gelatin, starch, casein, polyvinyl
alcohol, polyvinyl pyrrolidone, carboxymethyl
cellulose, methyl cellulose and polyacrylamide;
anionic surfactants such as sodium alkylbenzene
sulfonate, sodium alkyl diphenyl ether disulfonate,
sodium lauryl sulfate, sodium polyoxyethylene alkyl
ether sulfate, sodium alkyl naphthalene sulfonate,
fatty acid sodium salt, Sodiunldodecylbenzenesulfonate,
sodium alkylene disulfonate, sodium diaikyl
sulfosuccinate, sodium monoalkyl sulfosuccinate,
sodium polyoxyethylene alkyl ether sulfate, sodium
polyoxyethylene alkyl ether phosphate, sodium

polyoxyalkylene alkyl ether phosphate, calcium lignin
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ester, polyoxyethylene sorbitan fatty acid ester,

pol yoxyet hyl ene sorbitol fatty acid ester, glycerin
fatty acid ester, polyoxyethylene fatty acid ester,

pol yoxyet hyl eneal kyl am ne, and 10

pol y( oxyet hyl ene/ oxypr opyl ene) bl ock copol yner. Anong
them nethyl cellul ose and pol yacryl am de are
particularly preferable to use in conbination with the

supbbyadry) i andcink 1 Ihe nfedt BésAM W d 0himsysPeAsSharte; and
stabilizers used is preferably 0.1 to 15 parts by nass
nonsopaic 190r facttsaby snmesscnf ashe et hWykeritdal lgne octyl
unsaturated nononer conponent. Wien it is |less than
phgnylhgkhepy DRakyos&e ool pae N oyy kaphefot hether,
t hyl eni cal | unsat urat ed nononer_conponent, scraping
PO]SYB é’ret";}l}’ie)f/l&etle@‘ilsa’&t &t hGRen RR}BOKNAT Bl pae & by 1
S, re 20.1s.an instance that noisture resistance.
et BR b ITSS S kR s Caf o BBk urReLbidsian g o1 § A
esi [ er . Pr.ess :sensifhve .
R PR S G e B i B Mt IR N LI

po BPB&Kicaaly 1 BheSHE p 3RS tfye+qdnasi ye il neg b erip
pol yireri zing 25 an et hyl eni cal 'y unsaturated noner

fatuyt be iabsescerof palpoypstiiliiemsi datwieretndt Rester,
pol yacrylic acid is added as a dispersant of a

po kphayieddly bessauriey $endinte yveanddhesi ve together with
an emul si on binder 17 pressure-sensitive adhesive,

PO YhECENSUY bE NSO 3Y PYORY Laged bdedk sapdlymer pamaeng

end, TR P Vo e oo oS A
o B S TS BB o LE AL e
polyacrylic acid. The total amount of suspension
stabilizers used is preferably 0.1 to 15 parts by mass
per 100 parts by mass of the ethylenically unsaturated
monomer component. When it is less than 0.1 parts by
mass per 100 parts by mass of the ethylenically
unsaturated monomer component, scraping property is
deteriorated, when more than 15 parts by mass, there
is an instance that moisture resistance is decreased.
The spherical pressure-sensitive adhesive (B) is
a spherical pressure-sensitive adhesive obtained by
adding a polyacrylice acid to a spherical
pressure-sensitive adhesive obtained by polymerizing
an ethylenically unsaturated monomer in the absence of
a polyacrylic acid, wherein the polyacrylic acid is
added as a dispersant of a spherical pressure-sensitive

adhesive together with an emulsion binder
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partial applying. Additionally, in polynerization of
the ethylenically unsaturated nononer in the absence
of a polyacrylic acid, asja suspension stabilizer,
the 10 suspension stabilizers descri bed above ot her
than the polyacrylic acid may be used, preferable
ones are the sane as descri bed above. The di spersant
may use ot her dispersants together wth a polyacrylic

prassdrid-sleasriadi vdadaecatiias, dispeimanht, othgbeydicerylic
preferably listed at |east one kind of water-soluble

acpdl wesd sachh .ds tgelatdartst orychpasaseipreperanilnyll to
al cohol , pol yvi nyl yrrol i done, carboxynet hyl

> Ped] %1 1kas &2 e A Mafmro*@% baid golofatiyg swlded comttent
af orenentioned surfactants. 20 The total_ anmount of

of ngﬁerSs}?hth?Elﬁ% P@e—‘ﬁﬁélrl“e?aﬁﬁysolqw?oaﬁdl%nf@ @-yn view

cont ent

Ra arts Q¥ D g of N

] sgﬁéﬂ(xﬁ pPreddtird? géﬁﬁtﬁ%% aﬁﬁ&ﬁR&Pg RRERP Sty sin
t ¥ ts by ma 100 t b f

pafﬁi%l Qﬁgpg nggﬁr s by mass per parts by mass o

e sol t of the spherlcal 25

presi e s8Rl ye adhesi ve , SELARNG PEOBA LY b%  the
worse, when nore fhan 10 part y mass, there is an

ethpstanceal bat W St WE @ tIeRE 156 ADR IDEGOEE e PABKE e of a
therefore, there is an instance that a problem of 18

poHeteriydriati ancid,physi cal smeperisiesnarssabillizcéhe the
pressure-sensitive adhesive of the present invention,

Su%h?n§m9QﬁS?ﬁbhﬁﬂﬁﬁréaﬂqﬂQ%sbﬁé sdwsie | vbheaditds veshe
of the é% or .the (B) described above may be 5 used

POLYBREYIribot filfafae RReUSHE miky fEetRdrkofones are the

same as described above.

The dispersant may use other dispersants together
with a polyacrylic acid if desired.

As other dispersants, there are preferably listed
at least one kind of water-soluble polymers such as
gelatin, starch, casein, polyvinyl alcohol, polyvinyl
pyrrolidone, carboxymethyl cellulose, methyl cellulose
and polyacrylamide, and aforementioned surfactants.
The total amount of dispersants used is preferably 0.1
to 10 parts by mass per 100 parts by mass of the solid
content of the spherical pressure-sensitive adhesive.
When it is less than 0.1 parts by mass per 100 parts
by mass of the solid content of the spherical
pressure-sensitive adhesive, scraping property is
worse, when more than 10 parts by mass, there is an
instance that moisture resistance becomes poor and

therefore, there is an instance that a problem of
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Further, in using a suspension stabilizer or

di spersant, it is preferably added after the
suspension stabilizer or the dispersant is dissolved
in a suitable anount of water. 10 Herein, as the

pol yacrylic acid used in the spherical :
pressure-sensitive adhesives of the (A) and the (B)
descri bed above, it may be a honopol yner of

depelnianrytienacidl, phgy ead peRA) §FER cGOROF YBBEI.ZEd
with a polynerizable nononer other than a polyacrylic
ai cdin Tthanr eay uhee as andiifd iede pod heeriyé © Adilck paiegent
reacted with a nodifier, in the range of not to
anﬁﬁutHlQnt hRenBbp BEt Ofof:htehépplmeersmall pYests wne-Aensitive
ht - aver age nol ecul ar Qght of the polyacrylic

adaéﬁ vies o? Ef BR&oIGR 3600 &l OOGew%b@eﬂ ahigye may be
ferably 50Q0 to 1500 t
us B el Re Lap e bl Bavhestee oﬁeﬁéfﬁa%e%%ﬁgi'#eevoef
| bl.y h at t f5°/
|Zy§fr%l‘°{ﬁ%§§a i o8 3l ROOLGAAORON St ISk ex, cor

dlé e%"é)ﬁ‘tteﬂ i$ gPEeelhan Or/ﬂ&’é(dzs agﬁggﬁley’sﬁgpenm_on

stability of a pressure-sensitive sive IS

staphigtizes d owsiedi i dpe ragoiedad iPNs ol dd iRy e itteshle
is preferably 4.0% or |ess by nmass, particularly

ampueferabl yaB8ed% or | ess by mass. Additionally, the
measur enent of aggregation rate in 19 Maron test is
condisietnpur 8gant hieo P K6BBY11982 agrid JI@sed in the
K6392-1982. The enul si on bi nder pressure-sensitive

SPREReSIAL P%%éawrrﬁﬁ@nsrlets@h? pAerivnsi e ingthe (A) and

thga tBI Cuégglc b5e<|:1I rrll]]t:)toe\ge’e q. varl Olf)s enu'h%mogpgi?rgneerr of

polyacrylic acid, may be a copolymer copolymerized with
a polymerizable monomer other than a polyacrylic aicd,
and may be a modified polyacrylic acid being reacted
with amodifier, in the range of not to inhibit the object
of the present invention. A weight-average molecular
weight of the polyacrylic acid is preferably 3000 to
20000, particularly preferably 5000 to 15000.

The pressure-sensitive adhesive composing a
pressure—sensitive'adhesive'layer preferably has an
aggregation rate of 5% or less by mass in Maron test.
When the aggregation rate in Maron test is.more than
5% by mass, applying stability of a pressure-sensitive
adhesive is sometimes lowered. The aggregation rate in

Maron test 1s preferably 4.0% or 1less by mass,

particularly preferably 3.0% or less by mass.

Additionally, the measurement of aggregation rate in
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pressure-sensitive adhesives can be used. An acrylic

emul si on bi nder pressure-sensitive adhesive is

preferred in view of the pghnts of performances such

as pressure-sensitive adhesion characteristic, weather

10 resistance and heat resistance. An acrylic emnul sion

bi nder pressure-sensitive adhesive contains an

acrylic resin as a main conmponent. This acrylic resin
Marsnprefer absycandanfybiCpadigh @atet o €SI x®BBGL 1882 or

obt ai ned by pol ynerizing (nmeth)acryl ate based 15
JIHDHGPET] -~ 4RG2according to need, wth other

et hyl eni cal |y unsaturated nononmer. As the

( retiacePnils ign db éadar bpsed syoneneengict brgepdhesive

et hy| eni cal | y unsaturated nononer, the sane ones as
usefle LRaf @t TAPENYF A8MANELIQPheiFcalot particularly
1i Egégyre-sensit've 20 adhesi ve descriged above are,

Fsted. FurtRES it i ¥3rtferabl e tRAP & Wrylic Pinder
préf8ute Soelild Y LA OLRT don e BeldD ppgacrylic

cr ossl 1 nki or éxternal crosslihnking

em@@8hlon AdQ #4082l | yp rBeIAlPe-th& d DEELRAI gHeasd { PKI NY; 5
25 agent denotes a crosslinkable reactive nonomer

prefpalleal Oh WilWMIEI Rhed 6 08%ld Nkedpstit s 8cidY Os@ch
pol ymer nolecule in polynerization, and an external
as Enosss nolkei-we mg e btl e adithass hoar oBalrianki eigiageant, weather
capable 20 of reacting with a crosslinkable
regypteinshal aghodiraexirstsddes Fangepol yneri zed pol yner
nol ecul.e. The internal crosslinking agent includes a |
An agry 1 L8PSR R hydethPrés $ar ey s@issit hiyeegdhesive
and _ 5 al do_gr oup- containing eth IenicaIIH.
as a omp This

co%ﬁé%ﬁ%eegdacrfTic resin main nent.
acrylic resin is preferably an acrylic acid ester resin
which is obtained by polymerizing (meth)acrylate based
monemer, and according to need, with other
ethylenically unsaturated monomer. As the
(meth)acrylic acid ester based monomer and other
ethylenically unsaturated monomer, the same ones as the
raw materials of acrylic spherical pressure-sensitive
adhesive described above are listed.
Further, it is preferable that an acrylic resin is
suitably crosslinked by an internal crosslinking agent
and/or external crosslinking agent.

Additionally, herein, the internal crosslinking
agent denotes a crosslinkable reactive monomer capable
of introducing a crosslinked structure into a polymer

molecule in polymerization, and an external

crosslinking agent denotes a crosslinking agent capable
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nmononer preferably. The keto group-containing
et hyl eni cal | y unsat urated nononer, includes, for
exanpl e, acrolein, diacetosgacrylamnm de, fornylstyrol,
vi nyl al kyl ketone, diacetone (neth)acrylate, and 10
(et h) acryl oxyal kyl acrylate. The interna
crosslinking agents may be used alone or in
conbination wth two kinds or nore. The interna
ofcrossticitiggwagent a i 2 cosPoundech bad £ R8sliidiked idroup
pol yneri zation of acrylic resin. The anount of the
ex jLaterdalncropsiinkemng zkxl agedty roonpmodeedils.
preferably O to 5 parts by mass per 100 parts by nass
of dt§libtegdianl THeSSA erkdnaragshitndingladest a keto
i ncludes, for, exanple, i socyanate conpounds, epoxy

9T QBRpRRIE2 1 D B it 8 Y W% 3 FHrRded monomer and

an (M) PREILDE) 20 COTROUIISL RN AE) 0, COmROURS

moggﬁ%‘}“ngirgiﬁakgggﬂ%/ﬂe C@ﬁri%ounqget ta:qg%@—gﬁggga:latisr}ing

npoun net al oxi dé " conpounds a

etThecont@inal crasshiikidited a0gbino @Y , be jygefl,ak@ne ofqy
in conbination with two kinds 25 or nore. The externa

exanpdd,i alimgl agant diis COPpaeRdey 1 witila d hqca@mihisecyrol ,
resin obtained by polynerization and crosslinked. The
vimybunaléfy It hé&cesxd renal ddaesst onki ngmeadens cegnipotededand

is preferably O to 5 parts by mass per 21 100 parts
(meyhpasswiosyalikixlresi nacEyrl ate. acryl Tbeenul siiorkernal
binger fressure-sensitive adhesive, either the )
CrORHfeAAdiLing IR IMRY SFeNS ot akrne@Erhaicombination

with Qlfc‘étlai 193‘%;8% 8gel?ltc>’re .5 Tchre %oﬁge%%aahg@onsaglQrelklisneéj'agent
is compounded and crosslinked in polymerization of
acrylic resin. The amount of the internal crosslinking
agent compounded is preferably 0 to 5 parts by mass per
100 parts by mass of acrylic resin.

The external crosslinking agent includes, for
example, isocyanate compounds, epoxy compounds,
melamine compounds, aziridine (ethyleneimine)
compounds, hydrazide compounds, oxazoline compounds,
carbodiimide compounds, urea compounds, dialdehyde
compounds, metal chelate compounds, metal alkoxide
compounds and metal salts. The external crosslinking
agents may be used alone or in combination with two kinds
or more. The external crosslinking agent is compounded
with the acrylic resin obtained by polymerization and
crosslinked. The amount of the external crosslinking

agent compounded is preferably 0 to 5 parts by mass per
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The acrylic enul sion binder pressure-sensitive

adhesive is an enulsion, which is in a state that

particles of acrylic resingare dispersed in aqueous

medi um - and the solid content is preferably 15 to 75%

10 by mass. A nethod for producing the acrylic

emul si on binder pressure-sensitive adhesive is not

particularly limted, various nethods can be used. As
10@npexdnpl byomagheometdmdy 1 ae presiiai.ng the acrylic

enmul si on binder 15 pressure-sensitive adhesive, for

exadi®e, thetdies |i@twoyhimet hod ehatlsfiost, toleimder

aqueous nedi um, containing an enulsifier, the
Pr?%éflﬁ)eaﬁ FREE Y8 ed0dtes pBRonereibhiedh ishemt dmitgrnal

of acrylic resin, and_ _optionally _other ethylenical
cr@Rgdamit g RERGHRPT 30 aek LoHBA ] GRASS L i bkinsn agdnt,

or [PEITRIE LRGPNG! gL ANdy Polymeri zatlon 1s
conducted i'n the pfesence of "a pol ynmerization
| i A O c rYes MU T4 ¢BN A0; hhRd! MBIk s o O SLIAN Yy
processed by using a high-pressure honogenizer or
adhbbigsound. FHr tdied 1 stk PokymEs i zatd OR 2551 Nt d AEOrthat
i ncludes, for exanple, various initiators wused in
paetikdids cafi eerpiicalr@sliymert gadiigipessel abn aqueous
organi ¢ peroxi des, azo conpounds, persulfate and

meqgiulguarddoRet ppd icht@bpsent The pokyfmrabkayi ab dan 75%

22 be conducted at various tenperatures, 30 to 1000C
by iBasgreferabl e, and 40 to 90C is nore preferable. The

content .ratjaq of the spherical pressure-sensitive
2dhAsPeE i T PEAAT SR D AFeR S bt 8 RBH &SI PiRAL T

_ pré@QS?éE%éHs&@iJEes%%ﬁ%éf@%tiXS not particularly

limited, various methods can be used. As an example of
the method for producing the acrylic emulsion binder
pressure-sensitive adhesive, for example, there is
listed a method that first, to an agqueous medium
containing an emulsifier, the (meth)acrylic acid ester
monomer, which is material of acrylic resin, and
optionally other ethylenically unsaturated monomers
are added, emulsification treatment is conducted, and
polymerization is conducted in the presence of a
polymerization initiator. The emulsification treatment
is preferably processed by using a high-pressure
homogenizer or ultrasound. Further, the polymerization
initiator includes, for example, various initiators
used in emulsification radical polymerization, such as
organic peroxides, azo compounds, persulfate and

various redox type catalysts. The polymerization can
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adhesive used in the present invention is preferably
in a range of 100:5 to 100:50 as nass ratio of solid
content, nore preferably ipsa range of 100:10 to
100: 35. When the content ratio of the spherical 10
pressure-sensitive adhesive is | ess than the range
descri bed above, there is a fear that renovability of
t he renovabl e pressure-sensitive adhesi ve sheet
be obbaidest d ansufértoer .t Sphaavihes hag, tvhenddhe is
content ratio of the spherical pressure-sensitive 15
pPrafieasilvke | s amot ed ¢ hap thke €arge meser iphedf ababé.e .t he
pressure-sensitive adhesive strength to the adherend
i s d8Heti nedondwarted. Thetpoessuret senstheve adpdsinvkcal
can be contained wth one or nore kinds of various
Preggiisescnsddi tye usdsddiesdven andr ddwqr emgdisienpydinder
esive if desired ipn a.range not to damage the ., .
pr 8BRSy b T P Rvalt CEn heapr 608 H sogcge it ive
LtV pnclyd o] e, i.fier,
Ad R g B Al Pun e RIS o e A PEOR 1 Lprererabiy

in 3RS@ENRfe R 1SAPLE C+BIAN G : 5UNULI A8 IS t1850F solid
pi gment” and fragrant. In the present Invention, as

corpphyti,ngoret RAUSt OF abliie ik @SEHhereS 8AFSI bioka @ahkegiowe: 35,
various applying nethods can be adopted, for exanple,
Whehere tthe | i stent28t a rohlticpati o nmet ha@d, rokpherical

reverse coating nethod, knife coating method, rol
Pr&mfilEd cosdnAg tisitogdhres iveknite Yever sehapattilmg range
nmet hod and bar coating nmethod. The thickness of the
desTEdbGh-ARP¥Pri F& HeRedFve 3nykhats neggovability of
it may be S5t

th@aryéﬁ%95£Xéin%%%%sure-sensi iveo gghesive sheet
obtained is insufficient. On the other hand, when the
content ratio of the spherical pressure-sensitive
adhesive is more than the range described above, the
pressure-sensitive adhesive strength to the adherend
is sometimes lowered.

The pressure-sensitive adhesive can be contained
with one or more kinds of various additives usually used
in a pressure-sensitive adhesive if desired in a range
not to damage the object of the present invention.
Various kinds of additives include, for example, a
tackifier, plasticizer, filler, antioxidént,
ultraviolet absorber, antiseptic agent, fungicide, dye,
pigment and fragrant.

In the present invention, as applying methods of
the pressure-sensitive adhesive, wvarious applying

methods can be adopted, for example, there are listed
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g/ n2 by mass conversion after normal drying,
preferably 1 to 30 g/n2. The pressure-sensitive
adhesi ve strength of the pgessure-sensitive adhesive
| ayer to a stainless plate 10 is ordinarily
~preferably 1.0 V105 nmor nore, nore preferably
N 105 nm or nore, and particularly preferably 2.
N 105 mm or nore. The upper limt of
a ppddsuceasdnsy t nee hathpesirvd Bt FerRgits &f cbl® ing method,
pressure-sensitive adhesive layer to the stainless 15
knpEgt edast hoy partthad) arby 1l ik 1 €d, coadiimag ihgthiod | sroll
preferably 4.0 N 105mm or less. Further, the ratio of
knife pgrossife- Samtinde neldhedi v dthangcwatingemethod.
stainless plate and the pressure-sensitive, adhesive
The F b

1.5
0

str CERE SUrF acel Bf PIE SR QuB SISt el ¥Fe8d i 1ve

f th I dr. [ h
348, B4 R LIS SLER) LARLTEL: Bl S8 o 5o

Uk t1.at e [ Ve T e
9 A S R L P oE o ey B DB ran1y
1 Pbegpurerpensitive adhesive layer) is preferably 25 in

a range of 1:0.2 to 1:1, nore preferably in a range

of THe ptrestuk8-send el vkculdardyipeekanabhytihn & the

range of 1:0.2 to 1:0.6. A nethod for producing the
Presauvabixerd itpressadkesdvs tliarce adbesi wet shadtesd ghete
. present invention by a roll reverse coat nethod w ||
1s nekdiper yé¥ciprbesabilie badi NHL Obheumr awi mysrel,n more

FLG 1, a netal roll 3 for transferring the 5
Prﬁgggéﬁ& séndl t Ve SAndER vO T aff@T @ind 3 d oRaytigularly
preferably 2.0 N/105 mm or more. The upper limit of
pressure-sensitive adhesive strength of the
pressure-sensitive adhesive layer to the stainless

plate is not particularly limited, ordinarily, it is

| preferably 4.0 N/105mm or less.

Further, the ratio of the pressure-sensitive
adhesive strength to the stainless plate and the
pressure~sensitive adhesive strength to the surface of
the substrate sheet (or the surface of the release

treatment in the case where the release treatment is

processed on the surface of the substrate sheet to

improve release property between the substrate sheet
and pressure-sensitive adhesive layer) is preferably
in a range of 1:0.2 to 1:1, more preferably in a range
of 1:0.2 to 1:0.8, and particularly preferably in a
range of 1:0.2 to 1:0.6.

A method for producing the removable
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pressing the pressure-sensitive adhesive |ayer rotate

in the sane direction, a pressure-sensitive adhesive

2 stored in a container 10;s applied on the surface

of the metal roll 3 for transferring the 10

pressure-sensitive adhesive l[ayer to forma

pressure-sensitive adhesive layer 4 with a constant

t hi ckness. Additionally, the surface of the roll 7 for
prpsessidigs he ipfeseur gdsensitevesadhesi verl ayfk i $resent

prevented from adhesi on of the pressure-sensitive 15
inudhgsiom by a sovhpi mgvyinse Sodtthmethod will next be

pressure-sensitive adhesive. Next, a blade 6 scrapes
depfripsadian Fhe bpedsuretséhs tdyvavwaalyssi ve | ayer 4

to forma strip-shaped_pressure-sensitive adhesive

| ayer® 55 Ifhe 1 st Ai prehaped Prbsurfasehgianseesghidy vehe

layer 5 is 20 transferred.on one surface of a
PrERERG S SP0Rdd A WA e S diMto ¢ A¥ Sdur fAge Bf LI 7 ofor

préQE ifnf?fdélp@né#?§gru%§—§g%%titikge%lgi]}%s;’\%%? ga&%@" obil_a?te

pressur e-se I've adhesive “Shé

inPERESWAnSCAThlde; sANes Vigrbayelrd Ssehried, an
lnof t he surface of %he subs ?atquﬁ%e?EB%g'ls %rg J%%%ive

2 dberWdtinoh thmsiihershepedsprassuieasNsith¥esurface
adhesi ve |l ayer may be suitably selected in response to

of apptheati oetoflt herna@dovald e pfessur ersansfervddp the
adhesive sheet, it is preferable that the area of the

Prespugssipre ipriessur eaddrssi ivee adlestwe | tiper ifommt a
to 3 to 90% of the area of the renovable

Pr¢f LGS BALIMINR AGHAT VEesHAY ST ev hitdf et aBOp S Eant
thPcREes'®. BdQi 89 Bn L Ctnd B MEaS258 Oh P QWY Bor
pressing the pressure-sensitive adhesive layer is
prevented from adhesion of the pressure-sensitive
adhesive by a scraping plate 8 of the pressure-sensitive
adhesive. Next, a blade 6 scrapes off partially a
pressure-sensitive adhesive layer 4 to form a
strip-shaped pressure-sensitive adhesive layer 5, the
strip-shaped pressure-sensitive adhesive layer 5 is
transferred on one surface of a substrate sheet 1 wound
onto the surface of a roll 9 for feeding substrate sheet.
In this way, a removable pressure-sensitive adhesive
sheet 11 that a pressure-sensitive adhesive layer is
formed on a part of the surface of the substrate sheet
is produced.

The width of the strip-shaped pressure-sensitive
adhesive layer may be suitably selected in response to

application of the removable pressure-sensitive
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pressure-sensitive adhesive nmeno sheet |amnate, it

may be set to about 5 to 35% of the area of each

| am nated renovabl e pressgge-sensitive adhesive sheet

| am nated. Further, by setting the nunber of blades to

two 10 or nore, the nunber of strip-shaped

pressure-sensitive adhesive |ayers can be a plurality

of 2 or, 3 or nore. By disposing one or nore trenches
adhesdve: ldhdet prievehs | pg e g €536 e-tsenst heva radhesf Vehe

| ayer from scraping off in the trenches, a plurality
StBiptH hapep- pgrasiu peessareitens tadec adivesilay dnybssset

can also be provided. Additionally, in the case where
tothe pl&ssuPdsendifti vEhgdhesditwad | aper i §hfeor nEg@revable

whol e surface of one_side of the substrate sheet, .
PGP BT~ 2828t LY i ﬁghﬁ%e“b? atBe&t i MoLeppEslmIakby is

rodu e . .enmoyabl ressure-sensitive adhesiyve .

se B B8 80 P o AR SRl RS ShRel R A PSS ng
prégﬁﬂ%—OQeBQ‘?L%J\_é‘@é’laedﬁégfi%em%fmcpg%eségﬁ.a%(inate it may

transferring t pressure-sensitive adhesive | aye

be 050 €beapHiacs ob 353t ker subst hals eada¥ht hawlinated
scrapi ng-of f of the pressure-sensitive adhesive |ayer

remMoappllieprasshee-suiace iofe bl oeiak sREEt31EAAnated.
transferring pressure-sensitive adhesive |ayer. 26
Regd&rdi thigetrhe byt aglet®, iy adbs madebef wdr ilbusdes to two
materials are |listed, but blades nmade of pol yester

Or Mm@, Shehnadlor et Wit lehe -sdraphthprass yestraeasdtive

referred. As shown in FIG 2 (|left figure), t he
ad %ﬁﬁ\yﬁolﬁea%eﬁ?egﬁlr EShF P78 ldhesP felshget S0Pk MPre.

ByF”§§§BEsing one or more trenches in one blade
preventing a pressure-sensitive adhesive layer from
scraping off in the trenches, a plurality of
strip-shaped pressure-sensitive adhesive layers can
élso be provided.

Additionally, in the case where the
pressure-sensitive adhesive layer is formed on a whole
surface of one side of the substrate sheet, without
installing the blade 6, it is possible to produce the
removable pressure-sensitive adhesive sheet that the
pressure-sensitive adhesive layer is formed on the
whole surface of one side by transferring the
pressure-sensitive adhesive layer onto one surface of
the substrate sheet without scraping-off of the
pressure-sensitive adhesivé layer 4 applied on the
surface of +the metal 1roll 3 for transferring

pressure~sensitive adhesive layer.
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i nvention may be a shape of wind-up roll 12 of
renovabl e pressure-sensitive adhesive sheet in a
state wound up in a roll.gkn this wind-up roll 12 of
renovabl e pressure-sensitive adhesive sheet, a
renmovabl e 10 pressure-sensitive adhesive sheet 11 is
wound up such that the substrate sheet surface 13 is
outside and the pressure-sensitive adhesive |ayer
for Rengasdiifnacet hé b Badrsi 6¢. K1a8B8 made of various
pressure-sensitive adhesive |ayer formng surface 14
mabertilael F amy dldlset od edswt & badsist inwel €16 fagbayiews shasts in
two strip-shaped pressure-sensitive adhesive
Suqfayfé‘f’ @q%)’artEYer deirepd tdhivhatient epdn arerpghiferred.
gure),. the renovabl e pressure- senS|t|ve adhesi ve

she&ﬁcﬁh?wggﬁ%é%ﬁﬁ'|%N%%?¢6hﬁﬁﬂ“5§ sHypergmoyable
or SRR eﬁ%ﬁﬁ%&?‘?éurgﬁﬁﬁ%sﬁévﬁﬁ Foydit e the present
1n@éﬁ%§%rr?m%§:n?: \ gg@e&\{&nahg%tﬁ ﬁugg”g nato%dable

so as to c e surtace
pré\sghrtéles@ﬁga%%fe s£AfkldvPe AR g | AVEE a0k %%nd up
adj acent renovabl e 25 pressure-sensitive adﬁe5|ve
insheets1ll. Addi thanal kindlapFl £12 (12ght offl gHERbL VW1 e
cutting the lam nated renovable pressure-sensitive
prashogiorss sheett ilvean natdhet6.vad onglaedot t edal | neemavable
renovabl e pressure-sensitive 27 adhesive sheet
prqﬂ%\ﬁﬂﬁ@t-@@mﬁhta‘@m«ébe@lswqeslcaﬁtbell ol awcnedd rmp such
this, case n cutting, is preferable to app
that Chfy %ubﬁt‘br%@ ?/P@ierﬁ t%xuﬁﬁa&ﬁ Idris bgﬂTaSlrs'iree@snchgthe

cut o be 5 di splaced.

eriRlreradafa i b B Tl oy Mk rpa s SRS 1

is inside. On the pressure-sensitive adhesive layer
forming surface 14 of the removable pressure-sensitive

adhesive sheet 11, two strip-shaped pressure-sensitive

‘adhesive layers 15 are provided.

As shown in FIG. 2 (right figure), the removable
pressure-sensitive adhesive sheet of the present
invention may be a shape of a removable
pressure-sensitive adhesive sheet laminate 16 that a
plurality of removable‘pressure—sensitive adhesive
sheets 11 are laminated so as to contact the surface
of the substrate sheet with the pressure-sensitive
adhesive layer of the adjacent removable
pressure-sensitive adhesive sheets 11. Additionally,

in FIG. 2 (right figure), by cutting the laminated

‘removable pressure-sensitive adhesive sheet laminate

16 along a dotted line, a removable pressure-sensitive
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sheet of the present invention has the characteristics
that there are small variations in pressure-sensitive
adhesi ve strength and peel sgtrength when the pressure
applied thereto varies in higher or |ower. 10 The
renovabl e pressure-sensitive adhesive sheet of the
present invention has a uniform pressure-sensitive
adhesive strength with small variations in
adpeedsir eshersi t Luaiathesi wa 1 r enghi t ¥Bee W ES8UIGIN be
applied thereto varies, and it can repeat 15 attaching
obbhad nadd eatn. thuirs hersehy i buziting he inethwdpriedierable
produci ng the renovabl e pressure-sensitive adhesive
tosARPH WfPFRESHrER eAl tionviehei ¥d.cimityr ofi mutobhrt by a
ressure-sensi tive adhesive by a blade in partia
pr%ﬁﬁlﬁ’/”i%g?"’?ﬂf abPhg-df POsridcklBaiif i €yt sPek&elr@ht tpobe
. ri of e pressure-sensitive adhesive |s goad, .
a i §ETHL? (PhRC RGO Hbds BF chein i naped t 1 e hes ive
Sgur ensi i a Ve | ay c be .f : :
R e
th@g0t 8eale dife HARAILY OEPERRLRMA N R PFESIH L S8RSIdiVEye
adhesive, 25 foamng is hardly generated at the sane
adhesdvelarieowagth tded rpaevakler On§8aURATSENShk Peessure
adhesi ve sheet |am nate of the present invention has
apphéedcHaraceto stacsesl imehigimmbbe lower.
pressure-sensitive 28 adhesive sheet and also a
uni ffévem BRECcFadl ¢ epEESE UpRofEMSAi Wi vie adli¢sive sheet

fvari tions in geel strength when pressure varies, .
°Lwhi dffar dIBF poSEL cur FieRELPRe  r 8fSvabl & uniform

re-sepsitive adhgsive sheet . is peeled 5 from
pr%%gﬁ?%ﬁﬁéﬁgitlve aéie51ve streﬁ%@h with small

variations in pressure-sensitive adhesive strength

when pressure applied thereto varies, and it can repeat

- attaching and release. Further, by utilizing the method

for producing the removable pressure-sensitive
adhesive sheet of the present invention, in scraping
off a pressure-sensitive adhesive by a blade in partial
applying, scraping-off processability is excellent,
tearing of the pressure-sensitive adhesive is good, and
therefore, the width of strip-shaped
pressure-sensitive adhesive layer can be formed exactly
to a predetermined setting, and further, aggregate is

hardly generated in a pressure-sensitive adhesive,

~foaming is hardly generated at the same time. Moreover,

the removable pressure-sensitive adhesive sheet
laminate of the present invention has the

characteristics of the removable pressure-sensitive
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The renovabl e pressure-sensitive adhesi ve sheet of

the present invention can be used as | am nate, and

can be attached to other vagi ous adherends. 10

Exanples In the follow ng, the present invention is

expl ained in nore detail by Exanples. Further, the

present invention is not restricted at all by these

Exanpl es. 15 Test nethods of the renovable
adpeedsts eshenst t bvel aldbesi ye wgheebrabtahfekddly release

Exanpl es and Conparative exanples are shown
pProapegitiafveth (shaPlevsurieatsénsist i e adldsisersngarigtithen

measuring nethod of renovabl e pressure-sensitive
PragR&di% e valided s , 20vIni ¢ Brvabld ypreesese- svmdi tafber the

adhesi ve sheet was stuck to a stainless plate, which
rengv, et S EReE & pf g88urtel Cenafhiafel wahebped st @R hed
frght%r 30ln1nutes was neasured pursuant to JI'S Z0237.

P03/ (2) Peering force neasuring
°£ BV

23 L LISWSTSPRSU Ve AINGY Ve ot

I
she WO rermvag%‘ P pressure- SGI’]SI?I ve a esive

ofaﬁheb@ﬂébéﬁH‘E@#EhMEB% sapled., uE%%fﬂgffgﬁiHyﬁgd and

a pressure-sensitive adhesive layer on one

canEHQV&lJiEaaﬂedOF@ﬁSultﬁhéﬁnﬁakll\tﬁJ@dﬁaﬁle\dﬁaﬁrﬂ'get was
fixed to a stainless plate by a doubl e-coat ed

pressure-sensitive adhesive tape, another renovable
pressure-sensitive adhesive sheet was peeled to
ExapRd@ce a peel strength 5 (pressure-sensitive adhesive

strengthg by using a tensile tester, at a peeling )
spddd ofN800 fdk hPWimy the present invention is

explained in more detail by Examples. Further, the
present invention is not restricted at all by these
Examples.

Test methods of the removable pressure-sensitive
adhesive sheet obtained in Examples and Comparative
examples are shown hereinafter.

(1) Pressure-sensitive adhesive strength measuring
method of removable pressure-sensitive adhesive sheet
A removable pressure-sensitive adhesive sheet was stuck
to a stainless plate, which is adherend, the
pressure-sensitive adhesive strength after 30 minutes

was measured pursuant to JIS Z0237. The unit is N/105mm.

(2) Peering force measuring method of removable

pressure-sensitive adhesive sheet
Two removable pressure-sensitive adhesive sheets as
being laminated were sampled, the surface formed with

a pressure-sensitive adhesive layer on one removable
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a peeling angle of 180 degrees. The unit is N 105nm
(3) Variation in pressure-sensitive adhesive strength
and peel strength 10 After o wi nd-up roll of renovable
pressure-sensitive adhesive sheet was left to stand
for 1 week, in the nmethods (1) and (2),
pressure-sensitive adhesive strength and pee
strength of the renovable pressure-sensitive adhesive
preshealr of s susfiacev par ddak slibv éhesWerd- Uprd D!l If Dfed to a
renovabl e pressure-sensitive adhesive sheet was
stadadwstl, pifatehby, a prasislieecsenseti peeadheseéveensitive
strength and peel strength of the renovable
adheeddf et 3@ t PRE tURESnARMGYabl heRK estsr eofensfitive
the wind-up roll of renovable 20 pressure-sensitive

adBgRINS & BREd WS RESFEAL OGRS YEFe At edErength
(ofPrEL SR SER AT, SRabB VR LrpalinThn Hipe TELHE a
teREEIRICSLRL L1yE gdg%%lvfnﬁtf L8 8nd 5 P (gellnm/min and

strengt tHe core part esence of
a %ééuqtﬂ@na%qré the dibf e/epeecef. bptb h%f@ffstmri o?é)n{m
ased on thé pressure-sensitive adhesive strength and
( 3 peeh retatengh hi af prlee Nor € ~pards i £ D LeRgM Fenskatength
nmeasuring test by Maron test 30 Pursuant to JIS
ankoggelloBRreagttating circular plate was pressed
agai nst a container containing a measuring sanple at
Af%\%oﬁstwdprl@sgmblb@ufngrm@maénjl@tpaesmaﬁﬁnsltlve
enmul si on that aggregation was generated 5 was

ad#?ﬂlg’r@eoﬁ?ﬁe&ugﬁﬁaa trebR rtandwfer sdrsaeko in the
meﬁﬁ h%m:J F agg&eg?g) 5ngsé¥éege%%1(§@g:fgﬁhe51ve

- strength and peel strength of the removable

pressure-sensitive adhesive sheet of surface part of

‘the wind-up roll of removable pressure-sensitive

adhesive sheet was measured, further,
pressure-sensitive adhesive strength and peel strength
of the removable pressure-sensitive adhesive sheet near
the core of the wind-up roll ot removable
pressure-sensitive adhesive sheet was measured, both
were compared, which was evaluated as follows: no
variation when the difference of both is 20% or less
based on the pressure-sensitive adhesive strength and
peel strength of the core part; and presence of

variation when the difference of both is more than 20%

'~ based on the pressure-sensitive adhesive strength and

- peel strength of the core part.

(5) Aggregation rate measuring test by Maron test
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further left in a desiccator for 30 m nutes and
wei ghted. The aggregation rate was cal cul ated from

that mass and the mass of gganpl e before nmeasurenent.

Addi tionally, 10 the conditions were pressing force of

15 kgf, sanple tenperature of 25 C, sanple nmass of

50g, rotation nunber of 1000 rpmand rotation tine of

10 mnutes. (6) Scraping-off processability test A

Punstant ddé¢ »fS5R68a DUl e 2di aret&tadd hichiraudppl WiIgte

15 liquid of pressure-sensitive adhesive adhered was

wagopaesdeat a0inpm at gomtiahnerbradd 20fn pokyet hpkener ing

terephthal ate resin was pressed, the applying liquid

SaBpler edburd- SRPBELIANEL adhees sBIen bied 9 esxedabeadeat a

coga rt was scraped off .to forma strip-shaped 20

P &8y EPS&TSS ﬁr%l SA4RBsEPEY agar A the rgwaﬁaa@n@rrated
h th th d The d
wad 2 13T ekl Ol SLIRL o ATy B SEHRTL i O s BT wo
cof%éb% Ep%pﬁi}g?feei%&%nse%ﬂ% ﬁqﬁ?ggsé{[elé M%rf8?t9 hour,

met al he app yi ng

e surrtace

fuZbnefr }Dé%?tsblheas&@§|1b'd/a?t<§gh§§kV§0 hgth Reel a%a%ng{{ed

was observed by visual, and evaluated as th

Thé 04 §gWeRG t Coht aita wlis Noa PE @3 3t e sgfl@mttmta@uws V£&nd

bl eeds. 31 O0: Pressure-sensitive adhesive bl eeds

thelinghtsl oI Kamprlessipefosensi¢asaradbestve Aileketdionally,

remarkably. (7) Soaking test of pressure-sensitive

th%dﬁ@@ld\#etwpﬁeg’ﬁfr% pERsiting Aeherse vefmddp khéet sample
ate 5 produced by a scraping nethod with a bl ade

temﬂeF@q“r%r&ﬂmgﬁng%msﬁﬁ%ﬁ%@(ﬁ?sﬁyQﬁm5Qﬁﬁnroﬁﬁ§ﬁPn

nuﬂ%@rs%%:looo rpm and rotation time of 10 minutes.

(6) Scraping-off processability test

A metal roll of 59 mm outer diameter on which a applying

liguid of pressure-sensitive adhesive adhered was

rotated at 100 rpm, to which a blade of polyethylene

terephthalate resin was pressed, the applying liguid

of pressure-sensitive adhesive on the pressed blade

part was scraped off to form a strip-shaped

pressure~sensitive adhesive layer on the surface of

the

metal roll other than the blade part. The degree of

bleeding of pressure-sensitive adhesive of

the

strip-shaped pressure-~sensitive adhesive layer onto

the surface of the metal roll that the applying liquid

of pressure~sensitive adhesive had been scraped off was

observed by wvisual, and evaluated as the following

.criteria.

O: No pressure-sensitive adhesive bleeds.
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to a rear surface of kraft board (manufactured by
Fujishi ko Co., Ltd, trade nane "Ateboard"), soaking
was accel erated under a fe@fced dryi ng at nosphere at
70C 10 for 168 hours. Then, it was left to stand in a
standard environnment for 24 hours, the
pressure-sensitive adhesive neno sheet was peel ed,
the condition of soaking was observed by visual, and

A evatuatsetr@sskhgs folewWatheivicerd Pecd® &1 Ngneaski ng
occurs. 0: Soaking occurs slightly. X Soaking

X ockuessu®)-Lanls iaf iee pedlengvel Hleswiablremarkably.

ressure-sensitive adhesive sheet 20 A _
(7 Sr ESAk e gefsiat vefagteas sereerireshobti viantdhes iws

peel ed by one sheet, the de%nee of curl of the .
A rﬁ%%%ﬁ%yes‘e%%??ilxrel‘éﬂhe%ﬁmg Aot JHBP whBeSfseldddipyte

' I d I d he, fal | ow ' {a..0: No
ot B0 £YSUBBEE 400008 ' SILR £1bSEIE % BB,
o 5894000065 BRILE U PSS TRl 18 AENARL e

to P t sely MBay fcal Xpd MNOPEr hya PBSS(ALKRE M 98ed by
parts by mass of 2-ethyl hexyl acrylate and 2 parts by

Fuimhsh ikaf cacs ylrited act dadé pamtes » by dwssraf el king was
cellulose 5 as a suspension stabilizer, 2 parts by

aceaisreft epolipay| & c fagiakd wrghinqvatages pivéeeuladr 70°C

foﬁei chggrs. Then, it was left to stand in a standard

environment for 24 hours, the pressure-sensitive

adhesive memo sheet was peeled, the condition of soaking

was observed by visual, and evaluated as the following

criteria.

O: No soaking occurs.

A: Soaking occurs slightly.

X : Svaking occurs.

(8) Curl after peeling of removable pressure-sensitive

adhesive sheet

" A pressure-senslitive adhesive memo sheet laminate was

peeled by one sheet, the degree of curl of the
pressure-~sensitive adhesive memo sheet was observed by

visual, and evaluated as the following criteria.

(O: No curl occurs.

Xt Curl occurs

{Example 1)
(1) Production of spherical pressure-sensitive

adhesive
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10000), and 4 parts by mass of pol yoxyet hyl ene nonyl

phenol ether were added, further 1 part by nass of

pol ymeri zation initiator (bhenzoyl peroxide) was added

10 thereto, suspension polynerization was carried out

at 800C for 5 hours to produce an acrylic suspension

spherical pressure-sensitive adhesive (A) with an

average particle dianeter of 50 gmand a solid content

condent o &t 6 orp of t 30kybyasess.f idDn-BxPhapajed iventof , 100

pressure-sensitive adhesive Per 100 parts of solid
pPatxbhAt bHt mpp spadsmafxaheospheri bal marsss sureedemti 18 earts

adhesive obtained in the (1) , a solution of 50 parts
bYb@aﬁ'ﬁsso%fZaﬁta}bYJ;/h?éYélnm%FBﬁaﬁﬁn@I@ﬁ 2 parts by mass

£ Pressure: sensitive adhesive (manufactured by 20 T

QYo
EIARTMAGEC aBC M of P@F&cﬁe %nﬁla%&ﬂbg. ﬁleéwslszeellulose
gsolid tg @6 nass) art
S of carggg)y?{{m}‘%lﬁy{j £¥Z§§ 3 sp%‘?gg %é’ mass
ﬁ g I Pa d
St R Rt SR fgki’*“ca TR e o FREITRE By o
108509 sc&ﬁ&nun@mgt 09f mPPHO0 e, Q%?v meae%d ﬂ@n 1
prepare a pressure-sensitive adheS|ve roduction
pheficllamthte aferenaddbd, pfessiver senspdrve wBdhasisve of
sheet 33 A |am nate of rennvable pressure-sensitive
pobﬁmgﬁv@ashem imeist pabducddaemz olfd petduxli deowwasm added
1. Specifically, the pressure-sensitive adhesive

th%gthp;ﬂq%ﬂeaﬁJ{qre Bt VacE btahAogppideag asn el Iout at

3 y€ 5 |s ﬁ metal roll 3 for transferring
O9re ese ?lut’ﬁ‘ci/etoadﬁé'ﬁ%c?ay%ﬁ‘ tad’lﬂb}?rf’a suspension

spﬁ%fi%%ﬁ?55¥§ééh - Sé i¥8ve adhesive (A) with an

averade particle diameter of 50 #m and a solid content

concentration of 30% by mass.
(2) Preparation of pressure-sensitive adhesive

Per 100 parts of solid content by mass of the
spherical pressure-sensitive adhesive obtained in the
(1), asolutionof 50 parts by mass of an acrylic emulsion
binder pressure-sensitive adhesive (manufactured by
Toyo Ink Mfg. Co., Ltd., trade name ”“Oribain BPW5320",
solid content of 58.5 % by mass) and 2 parts by mass
of carboxymethyl cellulose as a dispersant were
dissolved in 65 parts by mass of ion-exchanged water,
and 6 parts by mass of a rosin based tackifier having
a softening point of 150°C were added and mixed to
prepare a pressure-sensitive adhesive.
(3) Production of laminate -0of - removable

pressure-sensitive adhesive sheet
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| ayer 4 wwth a constant thickness, and then, the
pressure-sensitive adhesive |ayer 4 was partly scraped
off by a blade 6 nmade of pgjyethyl ene terephthalate 10
resin to forma strip-shaped pressure-sensitive
adhesive layer 5, the strip-shaped pressure-sensitive
adhesive layer 5 was transferred on non-rel ease
treatnment surface of a substrate sheet wound onto a
surfracelafhindte9 foof feediogabllest rpresshast-4Bnsitive
(manuf actured by Lintec Corporation, trade nanme

adhReligas e sheetwd orp Fodmated Lemonh 26 t Anea sheiwhtin 721G .
g/ n2, re| ease agent: |ong-chain al kyl release agent,

L. appriced BPBUAY roftRe| PARS GgBRCSaANSLIHANE) adhpFéddiravas
a_renpvabl e pressure-sensjtive adhesi ve sheet 11 that,
ap%l&rg‘gr"e‘és’&%- Sehst 2F Fe HdhdBi ¢@R YR EALT oy dbd rorf it ch

. part .of th urface of the.substrate sheet, wound .up.
is P e tid P4hF otighoBnd HAEF Shirnd! A F 8 prdiRicacA 5 1 L ive
N[ E for a - Ltive. a '
2alp B T RrRE Uq TR R R SR e e AR
1a9ep! i 2d RPNt 5 Ofc PR PGS URGr SERALIIVE AANESitMR-haYeFhe

after drying was 7g/ne. This one | ayer-w ndi ng
préseasw-ssepsittiive adldbedivee 1sheet AasasUiat @18 eduteped

a plurality of renovable pressure-sensitive adhesive
offhbgt 53 Bldadespevtaide plfegsulgesdnsi¢enee tadhephtdalate

| ayer 15 and substrate sheet surface 13 were faced
regphd | &6 nafedm o @ pratiide sshapedabl rressure-sensitive

ressure-sensitive adhesi ve sheet |am nate 16, which,

adlg%§l&ﬁ 1A% 2r dbbed by ho-SRARES PRERSGr&-pRPGHtive
adlrfli glﬂf%]) o, produge a pressure-s nsitive adhesi ve e,
LREEY S amiTATE. The “§67 f of MBRCES b Sfhe 00 10D

treatment surface of a substrate sheet wound onto a
surface of roll 9 for feeding substrate sheet
(manufactured by Lintec Corporation, trade name
“Release sheet for Fitmate Lemon 72G, area weight: 72
g/m®, release agent: long-chain alkyl release agent,
applied amount of release agent: 1.5 g/m?) to produce
a removable pressure-sensitive adhesive sheet 11 that
a pressure-sensitive adhesive layer is formed on a part
of the surface of the substrate sheet, wound up in a

roll through one layer winding to produce a wind-up roll

‘of removable pressure-sensitive adhesive sheet 12 (the

winding number: 300 layers). The applied amount of
pressure-sensitive adhesive layer after drying was
7g/m*. This one layer-winding pressure-sensitive
adhesive sheet was cut to produce a plurality of

removable pressure-sensitive adhesive sheets,
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pressure-sensitive adhesive sheet are shown in Table

1. (Exanple 2) 10 A pressure-sensitive adhesive neno

sheet |lam nate was produced in the sane manner as in

Exanpl e 1 except that the anmpbunt of a polyacrylic

acid added in polynerization was 2.8 parts by nass

per 100 parts by nmss of the m xed nononer, and the

wei ght - average 15 nol ecul ar wei ght of the polyacrylic
reapid twase 7@k s sntd e -aeayétdge: padhied evdi Anpter afs and

the resultant spherical pressure-sensitive adhesive
sugsr3g e Ghert she L peef bpnurces fofcedhiaznd laminated to

gressure sensi tive adhesive sheet are shown in Table
prqduse @E)Faﬁﬁb‘P‘éa§)leAEb‘i%§§Hrré‘s'sFeﬁ§ﬁtlit\Fé7%\oﬁ¥éB?§é%sS heet
same manner as in Exanple 1 except

d
1a$ﬁ§?‘6“ar%e J(‘in W&fl%&awas cyt gdiof 1@odsa:rttesd by LRSS S ppwn

in oy 01558 TR FLap Pl s BesPE3 Bheiauitancas biive
adﬁé%ﬁ%‘@'n?é}ng §H'ejétzefamﬁﬁaa§éyl fie. é\é Qﬁcesaof the

sp eri cal pressure-sensitive adhesi

pré¥enage- Pankiicl ey & anmleay i Pk éQéﬁﬂﬁér@“¥H6ﬁﬂ it P@abi1e
di fference from Exanple 1 is not addi ng pol yacryl 35

l.acid in suspension plolynerization, but,
pol yacryl am de is added), in preparing a
(Epampduir 2 bensitive adhesive, as dispersant, 5 parts by
mass of carboxymethyl cellulose and 2 parts by mass of
5 aApBF%cSr‘}AT?CS%Sdl’%{h/@legﬁtihﬁﬁe*‘é@éﬂﬁmpe%ble@ft wéinginate

of OOO e ﬁdded further, a pressure-sensitive
was pro the same manner as in Example 1 except

that the amount of a polyacrylic acid added in
polymerization was 2.8 parts by mass per 100 parts by
mass of the mixed monomer, and the weight-average
molecular weight of the polyacrylic acid was 7000, and
an average particle diameter of the resultant spherical
pressure-sensitive adhesive was 35 A m . The
performances of this pressure-sensitive adhesive sheet
are shown in Table 1.

(Example 3)

A pressure-sensitive adhesive was prepared in the
same manner as in Example 1 except that in (1) of Example
1, using 100 parts by mass of the mixed monomer, 4 parts
by mass of methyl cellulose and 2 parts by mass of
polyacrylamide as suspension stabilizer, an acrylic

suspension spherical pressure-sensitive adhesive (B)

~with an average particle diameter of 504 m was produced

(the difference from Example 1 is not adding polyacryl
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adhesi ve sheet and a pressure-sensitive adhesi ve sheet

| am nate were prepared. The performances of the

pressure-sensitive adhesivgssheet are shown in Table

10 1. (Exanmple 4) A pressure-sensitive adhesive nmeno

sheet |am nate was produced in the sane manner as in

Exanpl e 3 except that the anmount of added pol yacrylic

acid was 1 part 15 by mass per 100 parts by mass of
acsdl i d comt ent safspspbdrircal ppdssiyreseasitdion, but,

adhesive, and the weight-average nol ecul ar wei ght of
Poihécmﬂ%@mlﬁﬁlc adisd wasld@d0, Theiperf opmercesing a

the pressure-sensitive adhesive sheet are shown in
Pr%ﬁpéel's%ésed%ﬁb%r&a@h@é%n‘pﬂ% diyspersant, 5 parts by

t dh heet d
na 0F CR L SN P OIS 16 LR F At RRE Sy mass of

@ Y EPHEEY 1l A s MO  aBRa s a0 he Fu T WERkoBF of

10@5‘@ m xed-£25 Q@H%?‘Z fuP%%ag:y,bﬁaésts%;Qgsuhrﬁ:—sen51t1ve

pol yacrylan1de an parts

ad 86k Wle0sh ast sUsPpeNsd P8slal L § 28k 1t iRe PEREQIRANGESeet
of the pressure-sensitive adhesive sheet are shown in

laabhhe 2. wBfre( Cpupgrat bde exdi®wl ep@rfArmances of the
pressure-sensitive adhesive sheet and a

Preseys@-ceradittive adhes Vveeshbetet antraishownein Table
produced in the sane manner as in Exanple 1 except

l-that 5in (1) of Exanple 1, using 100 parts by mass of

t he xed nononer, 4 parts by nmass of nethyl
(E%%WPEI os®) and 2 parts

A pressure-~sensitive adhesive memo sheet laminate
was produced in the same manner as in Example 3 except
that the amount of added polyacrylic acid was 1 part
by mass per 100 parts by mass of solid content of
spherical pressure-sensitive adhesive, and the
weight-average molecular weight of the polyacrylic acid
was 7000. The performances of the pressure-sensitive
adhesive sheet are shown in Table 1.

(Comparative example 1)

A pressure-sensitive adhesive sheet and a
pressure-sensitive adhesive sheet laminate were
produced in the same manner as in Example 1 except that
in (1) of Example 1, using 100 parts by mass of the mixed
monomer, 4 parts by mass of polyacrylamide and 2 parts
by mass of methyl cellulose as suspension stabilizer.

The performances of the pressure-sensitive adhesive

'sheet are shown in Table 2.
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by mass of polyvinyl al cohol as suspension stabilizer.
The performances of the pressure-sensitive adhesive
sheet are shown in Table 23610 37 Table 1 Exanple
Exanpl e Exanple Exanple 1 2 3 4 Raw 2-Et hyl hexyl
acrylate 9 8 9 8 98 98 material Acrylic acid 2 2 2
2 conposition Methyl cellulose 4 4 4 4 of spherica
Pol yacrylic acid 2 2. 8 - - pressure Polyacryl am de -
(Compaxatsenel eixempPdeyd nyl al cohol - - - adhesive
Benzoyl peroxide 1 1 1 1 Polyoxyethylene nonyl phenol
et héy 4pressmreomsemdahbnyed wadbesiwe 0 216Ht2 GBI 2 a
6 0 average particle dianeter of spherical pressure 5
PI%S§W§QY%QBSGt%%%$tQQ@eﬁM%%lvéhﬁﬂﬁ Cdmposhaten were
Sphe ressure sensitive of pressure adhesive
pr BB donfdiz St B?néieaf 2938 LI lyezops hat

in 3 B RBHAYE, E0b R LS SRR el S e

mmg%iﬁgq-ﬁfl ga%*%@'l(%?excghangegkgwa 21 g%léllé?%@é‘%g&? parts

by mass of polyvinyl alcohol as suspension stabilizer.
The performances of the pressure-sensitive adhesive

sheet are shown in Table 2.



Eval uati on Aggregation rate in Maron test 2. 8 0. 8 9
0. 41. 05 Scraping processability 0 0 0 0 Pressure

sensit

strength (N 105mm) Peel

ive adhesive 2. 7 3 3y

7 052 202 30
strength (NN105m) 0. 7 6 1. 1

00. 580. 93 Ratio of pressure sensitive adhesive

strength and peel

0. 280. 530 260. 40

strength Pressure sensitive adhesive 2. 7 3 2. 0 5 2.

Tabley b 3 0 strength(surface part of roll) Pressure
sensitive adhesive 2. 5 2 1. 9| Bxdupl®| Bxzupld | Bxample | Example
strength(core part of roll) Peel atrewgth{surfaqp part 4

Raw Of TOl IZ)Etolhgxﬁ ag'rylajt v UI . \b E J;) 928‘45 t:efhn o 98, |, 98
Stl‘engglll Or e part UI ror+ )68 116 0—F—+0 10
matorigl o @&L“ & pressure sensi v Nol NoNo o2 2
Cmn“ﬁﬁ%@5|@Eﬂ§ﬂF@Héﬂﬁ=and peel_strengtth presénce|presence ¢
of spheriesdnPelyprsbendé Soaki ng of pregsurp gerssifive-O O 0 -
pressie  adhesliyyaymile 0 0 0 0 38 .Table_Z :owEarai!VQl 2
sensit af e 1 t:xa el 2 _Raw 2- Ernylnexyl _
adhesggr)r/)| gBlyVSPIMHuL ertat n'f?-\Ci' H-e—aetd . 2y f/ 1
conpos 9%1%93{ R%.pﬂd/?’ cellulose 21 4 gf sbhherica
Pol yag Fypwesiiene. Dmﬁﬂes@@¥@1Polxacrylaqide 4 - .
gther
lon-exchanged water 260 260 260 260
averfdge partlclfa diameter of spherical pressure 50 35 50 50
sensitive adhesive (nm)
Composition | Spherical  pressure  sensitive
of pressure ; adhesive (solid content: 30% by | 333.3|333.3|333.3(333.3
sensitive mass)
adhesive BPW5320 (solid content: 58.5% by 5 0 5 0 5 0 5 0
mass)
Rosin based tackifier 8 6 6 6
Carboxymethyl cellulose 2 2 - -
Polyacrylic acid - - 2 1
Ion-exchanged water 65 65 65 65
Evaluation | Aggregation rate in Maron test 2. 8 0. 89 0. 4 1. 05
Scraping processability O Q O O
Pressure sensitive adhesive
strength (N_/105mm) 2. 73 2. 05 2. 20 2. 30
Peel strength (N_/105mm) 0.76 | 1. 10| 0.58 | 0.93
Ratio of pressure sensitive
adhesive strength and peel| 0. 28 | 0. 53 | 0. 26 | 0. 40
strength :
Pressure sensitive adhesive
strength(surface part of roll) 2. 781 2.05)2.2012.30
Pressure sensitive adhesive 2 59 .95 2 0512 10
strength(core part of roll)
Peel strength(surface partofroll) | 0. 76 | 1. 10 | 0. 58 | 0. 93
Peel strength(core part of roli) 0. 85 | 1.05 | 0.70 i 1.03
Varlat'lon of pressure sensitive No No No No
adhesive  strength and peel
strength presence | presence | presence | presence
Soaklr.lg of pressure sensitive o o o O
adhesive
Curl O O O O




sensit
per oxi

| on- exchanged water 2 6 0 236 O

di anet
adhesi
adhesi

i ve Pol yvinyl al cohol 2
de 1 1 Pol yoxyet hyl ene nonyl

er of spheri cal
ve (pm Conposition Spherical
ve 333 3333.3

phenol

adhesi ve Benzoyl
et her
average particle
pressure sensitive 5050

4 4

pressure sensitive

of pressure (solid

content: 30% by nass) sensitive BPW320 (solid
Tablfi%ent: 58 5% by mass) 5 0.5 0 adhesive Rosin based
tackifiier 6 6 Carboxynethyl cell ulloSenf@rgtive | Comparative
Pol ya¢rylic acid - - |on-exchanged |wakemnple15 6 Bxample 2
Raw Eval ucitzlmﬁy}ﬁggyrlgg@mg)n rate in Margn tegg 6. B 0. g%
materélg;]ap: ﬁ r};il U(é]gbdeI | IJ-l yg;&r /e\pm':‘:h,c?iltulg5b ”bID::::_dvc 2
comp%ttwgnuw thﬂﬁ@%‘ﬂﬁ?ﬁ 1. 864 08 RatioZ2of prlessur®
of spheviedl{ Polvaadhiesiide 1. 2 0 1. 6 9 strength and peet
presswer engPbhlyRagEsuide sensitive adhesiye 1. 45 5 20 4 1-
sensitBer enqp%%ﬁg,[ @g&opart of roll ) X Pt ?SSUT E_SenSi It i"vlel %
e or LR MR e part of ot 1) 13 6 4.l 06!
Pecl  LFplAcHenemonsyhens atbar ) 2| 5 045 0lg 4
: Var i al lorexshaygedsemre sensi tive adfiesi 96 (Presence 60
averagd [2S8¢€ eianstdrad ghierRihrpeate ShEe@Rgl h Soaki ng |of
adhesi¥b @g8Ur e sensitive adhesive x 0 50 50
Composition | Spherical pressure sensitive adhesive 333, 3 333 3
of pressure | (solid content: 30% by mass) ' ]
sensitive BPW5320 (solid content: 58.5% by mass) 50 50
adhesive Rosin based tackifier 6 6
Carboxymethyl cellulose 2 2
Polyacrylic acid - -
Ton-exchanged water 65 65
Evaluation | Aggregation rate in Maron test 6. 6 0. 4
Scraping processability X X
Pressure sensitive adhesive
strength (N, 105mm) L. 55 2. 41
Peel strength (N ,/105mm} 1. 8686 4. 08
Ratio of pressure sensitive adhesive
i.20 1. 69
strength and peel strength
Pressure sensitive adhesive
strength(surface part of roll) .59 2. 41
Pressure sensitive adhesive 110 1. 98
strength(core part of roll)
Peel strength(surface part of roll) 1. 886 4. 08
Peel strength(core part of roll) 2. 50 5. 05
Variation of pressure sensitive adhesive Presence Presence
strength and peel strength
Soaking of pressure sensitive adhesive X O
Curl X X




10

1b

20

25

Curl x x 39 CLAIMS 1. A renovabl e pressure-sensitive
adhesi ve sheet which conprises a substrate sheet and
a b5 pressure-sensitive adhgsive |ayer formed by
appl yi ng a pressure-sensitive adhesive containing a
spherical pressure-sensitive adhesive and an enul sion
bi nder pressure-sensitive adhesive on one surface of
the substrate sheet, wherein the spherical 10
pressure-sensitive adhest¥RBIMS a spherica
pressure-sensitive adhesive (A) obtained by
pol yneri zing an ethylenically unsaturated nononer in
the presence of 0.1 to 3 parts by mass of a
- pol YacFmevahied PEFSHIDr paseR hitiies afilygflive sheet
yl enical ly. 15 unsaturated nononer co or a

Wh%ﬁg‘erl AP PIEERTr e- ﬁn3| FlW%Hﬁ@ﬁ ve EE)%r‘]%g: ai A&f py 2
T S R
a ﬁPE@@d%% sBh&SSU{ f=Sanfid L Y62 L4 nliH talﬁgyﬁflcal

spherical 20 pressure-sensitive esive o

pr®OEWFRS1 ZEAE i Ay & yd pakgald yalﬁrasabw abRd 1MoNORe 111?der
A w nd-up roll of renovabl e pressure-sensitive

prashesieves shedt i wheradNekierg emavabliee surface of the
pressure-sensitive adhesive sheet according to claim

sustraites woundsipeitn a rolwhe8eiA renoviabée spherical
pressure-sensitive adhesive sheet which conprises a

Pr%%§§1rrea't‘-ée§ﬁéétl‘é%d a aphessife- sensfti veadadhespherical

préggsggcggggltlvgply”E%e51ve (A) obtained by
polymerizing an ethylenically unsaturated monomer in
the presence of 0.1 to 3 parts by mass of a polyacrylic
acid per 100 parts by mass of the ethylenically
unsaturated monomer component, or a spherical
pressure-sensitive adhesive (B) obtained by adding 0.1
to 7 parts by mass of a polyacrylic acid per 100 parts
by mass of the solid content of the spherical
pressure-sensitive adhesive ‘into a spherical
pressure-sensitive adhesive obtained by polymerizing
an ethylenically unsaturated monomer.

2. A wind-up roll of removable pressure-sensitive
adhesive sheet, wherein the removable
pressure-sensitive adhesive sheet according to claim
1 is wound up in a roll.

3. A removable pressure-sensitive adhesive sheet
which comprises a substrate sheet and a

pressure-sensitive adhesive layer formed by applying
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40 a pressure-sensitive adhesive containing a
spherical pressure-sensitive adhesive and an enul sion
bi nder pressure-sensitiveyadhesive partly on one
surface of a substrate sheet, wherein the spherical 5
pressure-sensitive adhesive is a spherica
pressure-sensitive adhesive (A) obtained by
pol ymeri zi ng an ethyl enically unsaturated nononer in
a phespnesensensfiPitet adhpaive Bomeasndfn® a spherical
pol yacrylic acid per 100 parts by mass of the
preslyt eahisy tlovensad heatiste memehers ncoapaientonob mder
spherical pressure-sensitive adhesive (B) obtained by
Pra8ddg - @emSﬂpla‘f?sa@;h%sgeo@aerfpbeQ@ry:me: agirfaee of
100 mass, of the solid content of the
a sphSe‘F]PE Iratp¥essd’rlée§§r13| ti V@%‘hé@l ve £Bea sphRehiegical

i L S A

oPymerizrng - an €unsatirate

praggurr%myéﬁlsﬁtpf@gs %3&&@ Jve aﬂ&e)siveo%keﬁneas by

ai ned cl al ereln t

po p%ﬁwﬁlﬁgnalnt | ven paleesi V1 hgs lﬂ{bé‘gg'i%g?écﬂ Ofﬂoh%tnﬁelof in
20 5% or I ess by mass in Maron test. 5. The renovab

thereseskersenst t0 Ve adhespuetshest mass cb ai mOaga@@mc
1, 3 or 4, wherein the pressure-sensitive adhesive

acidrepgrh 300 hpapresshye-sensi t iofe adiwesietchyaparidol 1y
a stainless plate 25 is 1.0 NVN105 mmor nore, and the

unsatpgadied he NPREBQY o- SORDIRPAtadhesitve ot reaghienical
st ai nl ess glate and the pressure-sensitive_adhesive

Pr%%?eﬁ&-rﬁ% itHyeuadhesdien §BdstPhite ishedt kg afiding
0.19998a9 slﬂ§‘mass of a polyacrylic acid per 100 parts

by mass of the solid content of the spherical
pressure-sensitive adhesive to a spherical
pressure-sensitive adhesive obtained by polymerizing
an ethylenically unsaturated monomer.

4. The removable pressure-sensitive adhesive sheet
as claimed in claim 1 or 3, wherein the
pressure-sensitive adhesive has an aggregation rate of

5% or less by mass in Maron test.

5. The removable pressure-sensitive adhesive sheet

as c¢laimed in c¢claim 1, 3 or 4, wherein the
pressure-sensitive adhesive strength of the
pressure-sensitive adhesive layer to a stainless plate

is 1.0 N/105 mm or more, and the ratio of the

. pressure-~sensitive adhesive strength to stainless

plate and the pressure-sensitive adhesive strength to

‘the surface of a substrate sheet is in a range of 1:0.2
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41 to 1:1. 6. A renovable pressure-sensitive adhesive

sheet Ilamnate, which is lamnated with a plurality

of pieces of the renovabl gjpressure-sensitive

adhesi ve sheet 5 according to claim1, 3, 4 or 5. 7.

A nmethod for producing a renovable pressure-sensitive

adhesi ve sheet, which conprises applying a

pressure-sensitive adhesive containing a spherica
topiledsure-sensitive adhesive and an enul sion 10 bi nder

pressure-sensitive adhesive onto a surface of a netal
6.rol 1A f genyaabler r pMgstsher pressus bt $ersi bidbes hdbesi veet

| ayer; then formng a strip-shaped pressure-sensitive
lagipadise Whieh by gamtllrga%%dapplhg agpluried idppldedieces

p&gﬁgure-sens'tive adhesi ve by a bl ade; 15 and,

L ot dthic TR QY RS aBIEE 57 RESTSE R AL VS c28dfEsT V@ sheet

t. ransferring id,strip-shaped
ac%?@?éﬁf -égngﬁ‘?ﬁ% gdhé@iv% Péyg?‘onto one surface of

7.4 SlAbSt r%@tﬁgﬁet ! \gﬂﬁtei neﬁébﬁu%olgﬁé' cal removable

pressure-sensitive esive1s a s ri calt 20

pr58eTY s 8RB Ve afigekv& d A8l NefhP%y comprises
pol ymeri zi ng an ethyl enically unsaturated nononer “i n

apphgipresangar @f sQrktfeBsparitte b dmMsSi 08 @ontaining a
pol yacrylic acid per 100 parts by mass of the
spleehyiceni qarl ¢y s unrs-as enatiddi e nadbe sciorpoardt anoemmlsion
. spherical 25 pressure-sensitive adhesive (B) obtained
bipdexddrRs BUT et 7S paritee bydessi vt angal yacs pkiface of
acid_per 100 parts by mass, of the solid content of

1 . s
3 RRkadpHRt Lal O pries P sentngi Fd adnessPdi fo-gensitive
adﬁQEivé”“ layer; then forming a strip-shaped

pressure-sensitive adhesive layer by partly scraping
off the applied pressure~sensitive adhesive by a blade;
and producing a removable pressure-sensitive adhesive
sheet by transferring said strip-shaped

pressure-sensitive adhesive layer onto one surface of

a substrate sheet, wherein said spherical
pressure-sensitive adhesive is a spherical
pressure-sensitive adhesive (A) obtained by

polymerizing an ethylenically unsaturated monomer in

‘the presence of 0.1 to 3 parts by mass of a polyacrylic

acid per 100 parts by mass of the ethylenically
unsaturated monomer component, or a spherical
pressure-sensitive adhesive (B) obtained by adding 0.1
to 7 parts by mass of a polyacrylic acid per 100 parts
by mass of the solid content of the spherical

pressure-sensitive adhesive to a spherical



42 pressure-sensitive adhesive obtained by
pol ynerizing an ethylenically unsaturated nononer.

42

pressure-sensitive adhesive obtained by polymerizing

an ethylenically unsaturated monomer.



