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1 SPECIFICATION REMOVABLE PRESSURE-SENSITIVE ADHESIVE
SHEET, METHOD FOR PRODUCING SAME, AND REMOVABLE
PRESSURE-SENSITIVE 5 ADHESIVE SHEET LAMINATE Technical
Field The present invention relates to a removable pressure-sensitive
adhesive sheet with small 10 variations in pressure-sensitive adhesive
strength and peel strength even when pressure applied thereto varies,

having a uniform pressureés]f;ﬂ%'t}vEeIaédﬁu%%i%%strength and peel strength,
a method for producing the same, and” a removable pressure-sensitive

adhesive sheet laminate 15 using the removable pressure-sensitive
adhesive sheet. Background Art In recent years, there has been found
REIpOVA BrdssiBBeAsie-dthEsivea sheget thatihiebVepherBE B2D of METHOD
£0 lgressure-sensitive adhesive resin are arra%ed on the surface of a

BRI SR o herdtNB pROicy & htEsshid:andive SAMLARET VE

Apisheatithe suiface of ther aayed micro-spheres is stuck on a surface of
the other adherend, then if necessary, the pressure-sensitive 25 adhesive

sheet is peeled off and stuck on the adherend surface again, and such
operation can be repeated. In a pressure-sensitive adhesive sheet used
T eqiihishplidatitn, & pressure-sensitive adhesive layer 2 composed of a

spherigal PIesaessensiive agdheslys is,formed.on opg sufface fi 8y ap1 e
substrate sheet on which a
pressure-~sensitive adhesive sheet with small
variations in pressure-sensitive adhesive strength and
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 octher
adherend, then 1f necessary, the pressure-sensitive
adhesive sheet is peeled off and stuck on the adherend
surface again, and such operation can be repeated.

In a pressure-sensitive adhesive sheet used in

this application, a pressure-sensitive adhesive layer

!



3T

primer layer is applied conventionally if desired. As such a
pressure-sensitive adhesive sheet, for example, 5 there has been
proposed a removable pressure-sensitive adhesive sheet using a
spherical pressure-sensitive adhesive in a pressure-sensitive adhesive
layer (see Japanese Unexamined Patent Application Publication No.
2-194079), further, proposed a removable 10 pressure-sensitive adhesive
sheet h%a;toafs%hericgle Pgegglire-sensitive aedhesive IS, blended cy}éith

t . .
COompose SLP g)dhes.sur ~Sengiltive a eslilve 1S
removable pressure-sensitive esives and various compounds (see

f o JaRaNese Ungxamined RPatenbApplicaigls PublicationmMe £2004-136313). a
15 However, in such a pressure-sensitive adhesive sheet, there have

prba@rinstaress that 4 qpdssark-sensitive hdlvesivé Erendthdarddsrerdeeh s
strength increases upon a high pressure being applied. thereto.

0 oA fof BRAREB o pIOHCRO G0 B bEeSy: foF example,

t h PressHiEsSensityeadhgsive aheetsca Pressye-gansitive adhesive shesty o
is faced to an release surface of a pressure-sensitive adhesive sheet

adhdjacent tosthe pressure-sgnsitive adilesive slirfaee and wsequertinlyit ive
laminated to produce a laminate of 25 pressure-sensitive adhesive sheets,

adhB60 A fting oyta RERS RS §bfedeterRindd RE8 ¥ fredd¥ér (see
Ja gRRed onyihe yienjty ofithe UL RAMLNPL T generals, displacementiip ihe,,

cut part, fixed and cut. In this 3 case, variations in pressure-sensitive
2 - hdhesive) strengthfandwieel strengthfhawe beerdposed betweep dhervable
pressure-sensitive adhesive sheet that a spherical
pressure-sensitive adhesive is blended with removable
pressure-sensitive adhesives and various compounds
(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 pressure-sensitive adhesive sheet
adjacent to the pressure-sensitive adhesive surface and
sequentially 1laminated 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 layer pressurized and the pressure-sensitive
adhesive layer not pressurized. 5 Further, when the pressure-sensitive
adhesive sheet is wound up in a roland left to stand, pressure
undergone differs in the parts near the core of roll and near the outside
of roll, which has caused variations in pressure-sensitive adhesive
strength and peel 10 strength. Namely, there has also been a problem

- that it isvdifficuI%to obtain a removable ressu_re-sensjt%/e adhesive sheget
2 With a uni?orrﬁ“”lapré“sos%rse-seﬁgitivep adhesive estrtg’negrfhs and-d tniforth pe&tv €
s t sEengih becauseddiofdarge Nariations nedissuteeadvedhesiNe the
strength and peel strength when pressure varies in higher or lower.
p r Fasher sin sencase Where thegrdssarelsensitive raghesive. layer ofithe the
above-described conventional 20 pressure-sensitive adhesive sheet is

PT &5iMed BA ATaR o theSurfdbl BF & EGbstt & Sheel tHereHas BE&T L2 ed -
pu FONMIEted 3 methadthat 8 presswressensitive agdhesiyg s apRliedhana i s

whole surface of the transfer roll of a roll coater, a part of the
wo pressure-senaitive hilhesive 251is strapet offdy @ blade torfermradergone

4 Eressurejsensitive adhesive layer partly on the roll surface, which is
1

Afidtérdd oh kesubRirat® SHRRE If this EeSuBdn ‘Riabimgdiraear the
ouPIEBgWe-gppsitiyg pghesivg by g blade 4 therehaye begn.g proplgm thaf

scraping-off cannot be completely done to result in a residual pressure-
pressure-sensitive adhesive strength and peel

strength.

Namely, there has also been a problem that it is
difficult to obtain a removable pressure-sensitive
adhesive sheet with a wuniform pressure-sensitive
adhesive strength and a uniform peel strength because
of large variations 1in 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
aroll 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,



sensitive adhesive on the surface of the transfer roll, thereby applying the

pressure-sensitive adhesive onto unnecessary parts of a

pressure-sensitive adhesive layer; even if scraping off is sufficient, due to

poor tearing of the pressure-sensitivedadhesive, the pressure sensitive

adhesive of a strip-shaped pressure-sensitive adhesive layer flows out

onto the surface of roll scraped off the pressure-sensitive adhesive, so
tthat it becomeddadifficultto fabricatenthe: lwidth efa striprshapéd cannot be
- ﬁjr_Peﬁséure-sensitive adhesive layer exactly to a predetermined setting,

P aGyregatie fénds 16 be'genbrated it a presshifeiséhisitive Rd res
s8nd foaming generatesal the, same time, which, disturbs applying. . o5 7e

Disclosure It is the aim of the embodiments o the present invention to
rsadlve thelabove-desgribéd prablemssandite sprovide acremovable zdhesive
pressure-sensitive adhesive sheet_ with small variations in

OBressire sensitive adhesive Strefgtit ahd feel stiengtrsvehitfenainesive
1 Pressure applied thereto varies.in highey or lowet having,a u%@%rmto poor

pressure-sensitive adhesive strength and peel stréngth; a method for
tpeadicing a refmovable pregstire: sensitive adhdsive:sheei shels that uponthe

scraping off a pressure-sensitive adhesive by a blade 5 in partially

P applying Bnfoa' ol Stiface, t€aNG of e pre§é_@ re-sehsitiveSadhesivéisped
p90ad: itis passible 19 produce the width ota stip-shaped . onro the

surface of roll scraped o¢ff the pressure-sensitive
adhesive, so that it becomes difficult to fabricate the
width of a strip-shaped pressure-sensitive adhesive
layer exactly to a predetermined setting, further
aggregate tends toc be generated in a pressure~sensitive
adhesive and foaming generates at the same time, which

disturbs applying.

Disclosure

It is the aim cf the embodiments o©f the present
invention to solve the above-described problems and to
provide a removable pressure-sensitive adhesive sheet
wlith small variations 1in pressure-sensitive adhesive
strength and peel strength even when a pressure
applied thereto varies in higher or lower, having a
uniform pressure-sensitive adhesive strength and peel
strencgth; & 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 predetermined setting,
further, aggregate is hardly generated in a pressure-sensitive adhesive,
foaming is hardly generated at the same time, exhibiting the
above-described characteristics; and a removable pressure-sensitive
adhesive sheet laminate using the 10 removable pressure-sensitive
adhesive sheet. The present inventors have keenly studied to solve the

abovq:-des(.)ﬁvsfed prolilems, as a rcesult, fo%qdlthse @Q%vglng knowlgdg&a

1 et tan & 2 Hhove-described parotﬁems and complgtédttk'?é31 prjésgntOf

t héyanden; @b pressyie-sensitiverasbesive fayes applied en pae, surace1 e
of a substrate sheet is composed of the pressure-sensitive adhesive

to contatwiagt yeherical pressuressénditive adiveive and an ermuldipn bindere d

br gressure-sensitive adhesive, further, the spherical 20 pressure-sensitive

BFeERV TS & SBreritd® présiiifessehSitive 28Rdsive QotdiRérdy Y t° 2@

pr 8A¥METZNG, 83 ethylenically unsatyraied.monomer infhe presence .9f 31 v
0.1-3 parts by mass of a polyacrylic acid per 100" parts by mass of the
geethykehiedlly nnsaturated moreraen2bicompenadth esd sgheritakming is
ressure-sensitive adhesive obtained by adding 0.1-7 parts by mass of a

P /
ha 58 dcryiiE Heldder F007fartd B mERTE the 481l corf&ht bP i n 9 the
abSRRerigalaressyiessensitjyg adhesive 1q g spherical B4 pregsurg-sensiive, o

adhesive obtained by polymerizing an ethylenically unsaturated
pr amonomer Namelyt thegrestntdisclesusa provides a femavables ing the
removable pressure-sensitive adhesive sheet.

The present inventors have keenly studied to solve
the above-described problems, as a result, found the
following knowledge that can solve the above-described
problems and completed the present invention: a
pressure-sensitive adhesive layer 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-sensitive 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



pressure-sensitive adhesive sheet which comprises a substrate sheet
and a pressure-sensitive adhesive layer formed by applying a
pressure-sensitive adhesive containing a spherical pressure-sensitive -
adhesive and an emulsion binder pﬁsssure-sensitive adhesive on one
surface of -he substrate sheet, wherein the spherical pressure-sensitive
adhesive is a spherical pressure- sensitive adhesive (A) obtained by

PSSOy thérZR T - etnyfenically Grisaturated fridromerin the presencerdf 2 an
at hCH 40 §C%qt§§bydﬂ%s§@j a.polyacpylic acid.per 100 parts by mass of the

ethylenically unsaturated monomer component, or a spherical
pressine-sensitivecadhesive r(B) ohitainedhyraddmg0:1 i # partsynovakble
mass of a polyacrylic acid per 100 parts by mass of the solid content of

PIeha SpRarfcal presdie-sefsitiie adtesivel ffora spiherical comprises  a

supEssure-sensitive adhesive °§%%%P§P§Q’HE€I@}9@3” sthylenically 1 5o

unsaturated monomer. in a first aspect, there is provided a removable
£ o rpressurecsensitiverahesive sheet whichcomprisesa ssubstraie sheehard ve
a pressure-sensitive adhesive layer formed by applying a o ‘
CongreaBureSerkitive adHese comtammyl 4 SpReical pressuredéisiivies  and
adhesive and an.emulsion_hinder pressure-sensitive ad%%sive.on one
all @II}}U;SJTOFF jig! @F ﬁr@SSHIE?S%HSlLlV@ ck eS1lVe O oIle
surface of the substrate sheet, wherein the sphérical pressure-sensitive
sur6a @dhesive s sphericat pressure-seasitjve gebesive (A obtaiggd By i cal
polymerizing an ethylenically unsaturated monomer in the presence of
Pre@syd 8 pans by Fidss of adpeliyaciglic Add per 100 sarts by mass 6fthe r e
senestgl}éI%Qflgallyadhesive (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
nass of the ethylenically unsaturated monemer
component, or a spherical pressure-sensitive adhesive
{B) obtained by adding 0.1 to 7 parts by mass of a

4

polyvacrylic acid per 100 parts by mass of the solid
content of the spherical pressure-sensitive adhesive
into a spherical pressure-sensitive adhesive cobtained

by polymerizing an ethylenically unsaturated monomer.

In & filrst aspect, there 13 provided a removable
pressure-gensitive adhegive sheet which comprises a
substrate sheet and a pressure-sensitive adhesive laver
formed by applying a pressure-sensitive adhesive containing
& spherical pressure-sensitive adhesive and an emulsion
binder pressure-sensitive adhesive on one surface of the

substrate sheet, wherein the spherical pressure-sensitive



unsaturated monomer component, and 0.1 to 15 parts by mass of methyl
cellulose 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 gressure-sensitive adhesive into a
spherical pressure-sensitive adhesive obtained by polymerizing an
ethylenically unsaturated monomer in the presence of 0.1 to 15 part by
_mass of methyl cellulose per 100 parts by mass of the ethylenically
2ahfshiifratdd méhom&r EdmpBrent it 8 $eE6nd 28pedt  there Eféiﬁ?ci%ﬁé?é;‘)d al®!
obweindeatp rothof remavalde pressure-sensitiveradhesivesheet, whereinitheted
mo{govable pressuressensitive adhesiye sheet as defined above jsawaungd:
up in a roll. Furthermore, the present disclosure provides a removable ,
pelirasdiire Sendftive ddfiésivé sheétwhichYcdtprisesla Slvstaté ghaarically
un g a pressure-sensitivecsashesive, layerdormed hysapmyingats by mass
- pressure-sensitive. adhesive containing.a spherical pressure-sensitive.
°* adhesive and %%J"Elrﬁll%s’i%% birder preh;lg%re-gean%ﬁﬁ/e éga/hes%csé%artlyoén the
e tonkesurfacklof alsubstrate SheethwHetein thesphardal, ©r a spherical
prd¥esswesensitive-adhgsive 4s a-sphericabpressure-sensitive adhesive o 7
(A) obtained by palymerizing an et%ylenicall, unsatur tgé monomer in the
P2 rasabe BHOCL (513 pars ByMASs b & poIyACyHE Acid pbr 00 partebye S
of malss ofthe sthylemically unsafurated nsonemecedmponest orasensitive

ad'ﬁ?@gﬁ}gal pi%?&re'%e”Siéi%ﬁericai pressure-sensitive adhesive
obtained by 9polymerizing an ethylenically unsaturated
monomer in the presence of 0.1 to 15 part by mass of methyl
cellulcose per 100 parts by mass of the ethylenically

unsaturated monomer component.

In a second aspect, there 1is provided a wind-up
roll of removable pressure-sensitive adhesive sheet,
wherein the removable pressure-sensitive adhesive sheet
as defined above is wound up in a roll.

Furthermore, the present disclosure provides &
removable pressure-sensitive adhesive sheet which

comprises a substrate sheet and a pressure-sensitive



adhesive (B) 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 pressure-sensitive adhesive
obtained by polymerizing an ethylenically unsaturated monomer. In a
third aspect, there is provided a removable pressure-sensitive adhesive
sheet which comprises a substrate sheet and a pressure-sensitive

adnadhesive layek formedhy applying=apressug-sensitive.adhesives ornigi tive
containing a spherical pressure-sensitive adhesive and an emulsion

adhBipdepressaretsehsitivé adndsivesparty orr éde sURAEESEf 4 SuBstiate t1ve

adnSNeeh wherein the spherical § pressurer sensitive adhesive js aspherical ;
pressure-sensitive adhesive (A) obtained by polymerizing an ethylenically

adherssatwated mohemerrin the presencéof 6.1 tof3 partsyrmiass of a sheet,

W,negtggx%cryiijg gci% er, 10i0cgqrts by mass z_pf Ehe@ g@ﬂepicaﬂy u@rfgatu“r!ated .

" monomer tompbnent, and 0.1to 15 parts by mass of methyl Ceffulose pef &

sph 00 parts by mass:of Z2a dhe ethylenically dinsaturated nononeeitzined by

component, or a spherical pressure-sensitive adhesive (B) obtained by

POl yEfing DT pafts By MAassBf& PolyacriieSatic peér 100 pars B hassof e
preie salidconient otthe sphericalipressire- sensitiveadhesive 02,054 per

spherical pressure-sensitive adhesive obtained by polymerizing an

1 00ethytenically insatifatéd niohonierdn thielpreserce ot 0.0to 15 parthyrated
wor{JEERC DEIMfaloso 0t 100 ey uas of s SUMENCL s
adhprovides aB) obtained by adding 0.1-7 parts by mass of a
pelyacrylic 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 moncmer.

In a third aspect, there 1s provided a removable
pressure-sensitive adhesive sheet which comprises a
substrate sheet and a pressure-sensitive adhesive lavyer
formed by applying a pressure-sensitive adhesive containing
& spherical pressure-sensitive acdhesive and an emulsion
binder pressure-sensitive adhesive partly on one surface of
a substrate sheet, wherein the spherical & pressure-
sensitive adhesive is a spherical pressure-sensitive
adhesive (&) obtained by polymerizing an ethylenically
unsaturated meonomer in the presence of 0.1 to 3 parts by mass
cf a polyacrylic acid per 100 parts by mass of the

ethyienically unsaturated monomer component, and 0.3 tco 15

parts by mass of methyl celiulose per 1006 parts by mass of



removable pressure-sensitive adhesive sheet 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 disclosure provides a removable
pressure-sensitive adhesive sheet wherein the pressure- sensitive
adhesive strength of the pressure-sensitive adhesive laver to a stainless
the plate: isyl.0:N/205 Tgm ornmete; @ndkttie ratioiofthe pressurersensitive or  a
adhesive strength to stainless plate and the pressure-sensitive adhesive
sPRgfrength 158 H7e SHTACE Bf-& SUBstPE ShbEEis IR A rangé bf§9.PHoadding

. - 431 _in the removg pressure-sensitive adhesive .sheet as d rig E
o1 a%o_\?ecf]%ﬁ Sa %grthﬁa{a%%eci?‘th;%e ?sgﬁ"ﬁo%/%e%ab ér?err\%\%gleg %J%reséﬁpe Q s oy
ma s Sensitive adbesive sheet laminate,twhish is taminatedhwith @apluraliteefsure-
pieces of the removable pressure-sensitive adhesive sheet as described
senabbve SFurtherRcreY the pFésentdiscldslireprovites & TisthodJosensitive
adnRaducing aremoyable pressure-sensitive ;adhesive sheet, whigh . .5 .11,
comprises appl?nng a pressﬂre- sensitive adhesive containing a Qp erical
uns Pressure-sensitive.adhesive and ap.emulsion bingderpressuse- sensitiver by
adhesive onto a surface of a metal roll for transferring the
ma s pressuretsdhsitive a8Rdsive RerPftien Iotmingarstip-shapetss ©f  the
e-sgnsigve adhesive Jap{leorn %g%rtlgosr%%pnig% é)ff the applied

ethgxgggéq¢zy nsaturated
Additionalliy, the present disclosure provides a
removable pressure-sensitive adhesive sheet wherein the
pressure-sensitive adhesive has an aggregation rate of 5%
or less by mass in Marcn test 1n  the removable
pressurewsenéitive adhesive sheet described above.
1so, the present disclosure 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 ratic of the pressure-sensitive adhesive

strength to stainless plate and the pressure-sensitive

adhesive strength to



sensitive adhesive by a blade; and producing a removable
pressure-sensitive adhesive sheet by transferring said strip-shaped
pressure-sensitive adhesive layer onto one surfacee of a substrate sheet,
wherein said spherical pressure-sensitivg 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 11190 arts by mass of the ethylenically unsaturated
tnemﬁH&rﬁ@F@orﬁﬁon‘ént?O‘P&? Spherfalptesdure-Sensitivé adyFl8§9e | 07

to ORtainedihy adding 019, 10, Z,parts by mass, of a polyacrylic aeid perAQQ i ve
parts by mass of the solid content of the spherical, pressure- sensitive

sheadhesivede acspherical pressure-sensitive adhesive obtained by
polymerizin\% an ethylenically unsaturated monomer. In a fifth aspect,

therelis Provided a MeftiSdFior prodUting a rémevabIE pessufe-EHefiva~ -
oreddiesiveshaet; which camprises.applying.a pressure-sensitive adhesive ;o
containing a spherical pressure-sensitive adhesive and an emulsion
1 ambinder-piessurte=sensitiveiadhésiverontd a surface sof afnetdl ¢oll femovabie
_transferring the pressure-sensitive adhesive layer; then forming a

PTeshpRSRaged freSsfe- Sensitive Baihesiverlayet by party scrasing o te-
app!a‘%drPE%SEMB%%G,”S'“&’E@"*‘%%%@ﬁ%b'@fs%ﬂ%ewgc'“ flé)videg a

removable pressure‘sensitive adhesive sheet by transferring sai
me tsig-shdped pressute-sensitivezadhesive iayiel entojonessurface obasitive

substrate sheet, wherein said spherical .
adhesive sheet, which comprises applying a pressure-

sensitive adhesive containing & spherical pressure-
sensitive adhesive and an emulsicn binder pressure-

-

sengitive adhesive onto a surface of a metal roll

Fh

or

transferring the pressure-sensitive adhesive lay

®

r;
then forming a strip-shaped pressure-sensitive adhesive
laver by partly scraping off the applied pressure-
sensitive adhesive Dby a Dblade; and producing a

ressure-sensitive adhesive sheet by

o

removable
transferring said strip-shaped pressure-sensitive
adhesive layer ontc one surface o¢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
moncmer component, or a spherical pressure-sensitive

adhesive (B) obtained by adding 0.1



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 unsaturategl monomer component and 0.1 to 15
parts by mass of methyl cellulose per 1_00 parts by mass of the
ethylenically unsaturated monomer component, or a spherical

pressure-sensitive adhesive (B) obtained by adding_0.1 to 7 part ~
0 T oo Aot er A 0B B by Fads oSO Conant oP =S
by the sphericalpressyre-sensitive-aghesive to-asphesieal-ical pressure-
pressure-sensitive 9a adhesive obtained by polymerizing an ethylenically
sengndatiftedAGIOMERn the present® BEC.1%6 15 paitDySHass oEmethyll Ve

adng&llulose peg100. parts by,mass of, E*Be%%v‘%fg l%ﬂé‘lfg”y upjsatuggted MONomer ;

component. Brief Description of the . 1is a cross sectional
unswew:ishowingraniexample of producing equipment of the removable
pressure- sensitive adhesive sheet of the present invention. FIG. 2 is

perdpective Vews of fieiemovable préssure-sensitive atheive shetor ©°F
prolfigpiesent inventionwaund ypdn a roll, and,of the Jaminate of ;the  speer,

removable pressure-sensitive adhesive sheet of the present invention. In
whithe drawings; there aceorepresented; 1. [Substratessheets2-ive adhesive
Pressure-sensitive adhesive, 3: Metal roil for transferring , )
con prddsursisehsitivd dhésive  RYBE AT festiis-sendifiveatesiveayerd  an

emu?é%gw'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 layver by partly scraping off the applied
pressure—-sensitive adhesive by a blede; and producing a
removable pressure-sensitive adhesive sheet Dby transferring
sald strip-shaped pressure-sensitive adhesive laver cnto one
surface of a substrate sheset, wherein sald spherical
pressure-sensitive adhesive is a spherical pressure-
gsensitive adhesive {A) ochtained by polvmerizing an
ethyienically unsaturated monomer in the presence of 0.1 to 3
parts by mass of a pelyvacrylic acid per 100 parts by mass of
the ethylenically unsaturated monomer component and 0.1 to
15 parts by mass of methyl cellulose per 100 parts by mass
of the ethylenically unsaturated monomer component, or 3
spherical pressure-sensitive adhesive (B) obtained by adding
0.1 to 7 parts by mass of a polvacrylic acid per 100 parts by
mass of the solid content of <the spherical pressure-

sensitive adhesive to a spherical pressure-sensitive



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 roil of femovable pressure-sensitive

adhesive sheet. 13: Substrate sheet surface, 1.4: Pressure sensitive

adhesive layer forming surface, 15: Strip-shaped pressure-sensitive

adhesive 10 layer, and 16: Removable pressure-sensitive adhesive
adngheatlamirraté aRieferred Embodimeéntssfor afying odiithe IBveRtie Bokil 1y

the removable pressure-sensit{i7 e adhesive sheet of 6h prese .
UNS RhiiGN Cas S sUBstrate sheat. Svakibus sifiStrate sheets can be adépted, =
masay.be syitahly; selected agcarding.to purposeQfiuse. Asexamples 6k the
the substrate sheet, there are listed papers such as 10 wood free paper,
e thattgrapes,lcoatecd paper; kraft papegrand lapninategrpaper that these
paper substrates are laminated with thermoplastic resins such as
polyethylene and synthetic papers; metal foils such as aluminum foil,

Br3¢oppeLfojl Q%{rggﬁon&) pOroLs 1§%;g% sheets such as non-woven

clothes; further, plastic sheets of polyolefin resins such as polyethylene
resim,polypropytene resimamrieas: tolefirecopolymer sésim,ipalyester eginsiole
such as polyethylene terephthalate resin, polybuthylene 20 terephthalate

of reEihAnd polyethyferie hapfthalatetesin t palystyrehe fesin, = Pressures
sen@%@@@@ﬂgﬁﬁgéﬁ%%’%%@@t of the present invention.

FIG. 2 1s 9perspective views of the remcvable
pressure~sensitive adhesive  sheet o©f the present
invention wound up in a recll, and c¢f the laminate of
the removable pressure-sensitlive adhesive sheet of the

resent invention.

In the drawings, there are represented, 1t
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 laver, §8:
Scraping plate, 9: Roll for feeding substrate sheet, 10:
Container, 1l1: Removable pressure-sensitive achesive
sheet, 12: Wind-up roll of removable pressure-sensitive
adhesive sheet. 13: Substrate sheet surfacs, 14
Pressure—-sensitive adhesive layer forming surface, 13:

Strip-shaped pressure-sensitive adhesive
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resin, polycarbonate resin, polyamide resin, fluorine resin, and a mixture

of two or more kinds of these resins, or a laminate of two or more kinds of

these sheets. 25 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 11 layer. In the case of a transparent plastic sheet, letter and
1a gattern ma aJrs?c))f:be rinted (12 the surface that a pressure-sensitive

e

GHesive'] thE PARHE 3h&ethd TR Prevideas Ebrtier, RIMFdYE ©

s n adhesivepessde & pressure-sensitive adhesive layer, the surface that a
pressure-sensitive adhesive layer of these plastic sheets is provided can
be surface-treated by an oxidation method or concave-convex method if
desired. 10 As the oxidation method, for example, there are listed corona

P QERdrGe sthfe8 AeBMTehE chffi€ add Ystiftdcetdarhéf (her ention
methad), flame Sliraﬁs\';r_sﬁtm@ntpQgtsagréyg%eetﬁe@{@wean%dhes ive

ozonel/ultraviolet irradiation surface treatment. Further, as the 1
s h eencave-conwexomethed, foriexampte] sand hlastamethod wandselvepteet ,
treatment method are listed. These surface treatment methods are

Vagipdby SHBEES rBspBRsEs ARkinG Grarsubsiateshibdl yEekalfP 1Y
5 ef%ﬂﬁ@%dqiic@é SHH Cec%e%t[{r?ﬁ%’%%?h% s pugferably used 20 p view, ¢
of the points of effect and workability. Primer treatment can also be
theracessetdrate sheet, there are listed papers such as
wood free paper, art paper, coated paper, kraft paper,
and laminated paper that these paper substrates are
laminated with thermoplastic resins such as
polyethylene and synthetic papers; metal foils such as
aluminum foil, copper foil and iron foil; porous
material sheets such as non-woven clothes; further,
plastic sheets of polyoclefin 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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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 25 substrate sheet and g 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 12
resin, polyurethane resin and polystyrene resin, and according to need,
fillers such as clay, silica, calcium carbonate, titanium oxide and zinc

Laysitie istibted e ShpfedHmotint of SR Ak PR er Rtk baffic iAtRat -
1 etimited, generally, itds prefergoly insa range,of 9.4 P0G M2, ONdhE £ ac e

other hand, a surface of an opposite side of the surface forming a
th piessyresensitive-sglhesiie layer o4 lacsulbsteatessheet maytiothelastic
processed by 10 release treatment, but processed by release treatment is

S hpRfterdble ForefFadid RTehd€ teatment is to provide a release layer on
one sHfface ol.a subsirgte sgh by gaolving, plalnaor flapglerringa
ed, for

release agent. As the various release agents to be used are 15 list
pr example -there=are listed silicone based 46lease agest, fluerine-kasedat a
release agent, olefin based release agent and alkyd based release agent.
PT §R8 WHpplidPafdint Breldadeddyiey &5 ptefarably 0.1 tot ke gm2phart 1

sn QIEIgably0-5 104 9ie, 20 1a the Pisgentipyenion, aRfessuie eV,

adhesive |SayE‘PIS provided on one SUI‘%.CE O?ﬁ“% Y
oxidation method or concave-convex method if desired.
As the oxidation method, for example, there are listed
corona discharge surface treatment, chromic acid
surface treatment (wet method), flame surface treatment
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 1is

composed of mainly at least one kind of

styrene-butadiene copolymer, acrylic resin, polyester
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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 25 the substrate sheet and pressure-sensitive
adhesive layer.) The pressure-sensitive adhesive layer is composed of a
pressure-sensitive adhesive containing a spherical 13 pressure-sensitive
adhesive and an emulsion binder pressure-sensitive adhesive, wherein
the spheri%eagq ressure-sensitive, adhesive is a spherical

TeBidisud SeRSfVEALMBSIvE (1) btaiitd By poR mericing ahesin . and

ac &thylenically ynsatuated monomerdn theresence of0. % t0-3,pats bt 5 um
mass of a polyacrylic acid per 100 parts by mass of the ethylenically

c aubsaiarated monemdroompondnt, on d sphercal xgréssure-densitieel . The
adhesive (B) obtained by adding 0.1 10 to 7 parts by mass of a polyacrylic
apRLidPRr 186 PaArts By rhdS 61%Re Sdlihfeht ofthiepheadaF iculdrly

11 PSS e-senzillye adhesive o %SSPQEQ PLgssyrecsensifve adhesiye;
obtained by polymerizing an ethylenically unsaturated monomet. 15 As

t o thieosphémcal pressure-sensitive adhesive (A) or (B), a spherical
pressure-sensitive adhesive obtained by polymerizing an ethylenically

unsdtdrateiemaridrser i pheterréd, Bnd Besfic SphefiBalopposite side

o PUTEESEIE R o D e DRl e
layer on a substrate sheet may not be processed by
release treatment, but processed by release treatment
is preferable. Preferable release treatment is to
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 1is 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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can be obtained by copolymerizing at least one kind selected from
(meth)acrylate monomers such as methyl (meth)acrylate, ethyl
(meth)acrylate, propyl 25 (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 14 (meth)acrylate as main components, and according to need,
at least one kind selected from monomers such as (meth)acrylic acid,

PY Riafeld4aid VinSitactate, Gt S5t dpiGnate™ Styréfe £ GERfohirild Bske
pr 8£90Grere msihod for produging theacrylic, geherica) pr@ﬁ_%ures@qe?éw% al

adhesive, for example, there is listed a method for producing wa
prsgspensions of spheiigal pressudérsensitiwe adhesive byavarious phethddsa 1
such as suspension polymerization method and 10 a method of

P SispRh&ingG f?lf}ﬁdtérléﬁ%r §ollfti%ﬁ “polyhierizatibft.) The spRérfchn ed by
po BRSNS peRalven adheRlys nabiainad Naiely AN AVELAGCRAKIE. - 11

diameter of particles of t pherical préssure-sensitive adhesive is not
t héSpadiculady limited,.pretesalslypm & rangeyoimdde 150 jun peartcslary 1 i c
preferably in a range of 30 to 80 /.tm. When the average particle diameter
ac pfpaiBlEs of Re sPRdrical plessufbadensitivd adhsive &tBysltRadcally

an 8945 dificullio cxpibil @ characterisls as 20 the spherical ;5 y
pressure-sensitive adhesive, and the” pressuré-sensitive adhesive

pr&engtehecemes tdove 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
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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strong, and therefore removability may be decreased sometimes.
Adversely, when the average particle diameter of particles of the
spherical 25 pressure-sensitive adhggive is more than 150 It m, adhesion
area to adherend becomes small, thus, there is a fear that good
pressure-sensitive adhesive strength is difficult to obtain. 15 The
spherical pressure-sensitive adhesive (A) uses a polyacrylic acid as a
suspension stabilizer in polymerizing the ethylenically unsaturated |
(o o

SREL Tt Bikd offhe PBihE of STIRBRSRdiftainiy the®t ity 88 to
neBelymgiizationdeaction of theethyenically sunsatiyaied monomer and ., o

suitably maintaining a scraping property in partial applying, the amount of
( mpolhaaryicydcid-useriid 0. Intd 13epiartsaby indgssvpiet Q0 pars byt enassofiy 1
the ethylenically unsaturated monomer component, 10 more preferably

ProBL8 3B Farts %9%%%.%%56&%%%%%%&%@ use other
suspasion stapilzats looglber Wi b polyacnig aeidd dsplred: A5/ o
other suspension stabilizers, for example, 15 there are fSted At least one

s p kiad Dt avatep-selulle rpolymears suchvas gelatin stareh, casein, palyvinyl e ,
alcohol, polyvinyl pyrrolidone, carboxymethy! cellulose, methyl cellulose

LhgRE poRakhfdniided aHdreslifatiams SaehCaslshdilin alkyfieA Peneszoon

o £ Slionae, sediumaliod diphan ether dgfonale, St BHY! SIF s
sodium polyoxyetﬂylene alﬁﬁ

methods such as suspension polymerization method and

a method of suspending in water after solution

polymerization. The spherical ©pressure-sensitive

adhesive is obtained thereby.

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
Mm. When the average particle diameter of particles of
the spherical pressure-sensitive adhesive is less than
20m, 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 spherical
pressure-sensitive adhesive 1is more than 150 &4 m,
adhesion area to adherend becomes small, thus, there
is a fear that good pressure-sensitive adhesive

strength 1s difficult to obtain.
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ether sulfate, sodium alkyl naphthalene sulfonate, fatty acid sodium salt,
sodium dodecylbenzenesulfonate, sodium alkylene disulfonate, sodium
dialkyl 25 sulfosuccinate, sodium magoalkyl sulfosuccinate, sodium
polyoxyethylene alkyl ether sulfate, sodium polyoxyethylene alkyl ether
phosphate, sodium polyoxyalkylene alkyl ether phosphate, calcium lignin
16 sulfonate, and melamine resin sodium sulfonate; and nonionic

surfactants.such as polyoxyethylene octyl. phenyl ether, polyoxyethylene
T R OF S Loy T BT T e T it AITS 2
po &§186 Polyewalkyleng alkylethey, soshjlpdafty agid eslehnilizer in
polyoxyethylene sorbitan fatty acid ester, polyoxyethylene sorbitol fatty
po agitl estér; glygetih datty lagitl ester, pblypxyethdénefatty dcideestene r, in

. polyoxyethylenealkylamine, and 10 poly(oxyethylene/oxypropylene) block
v 1E8h8iyntet SARThE UReht, MBthyPdRididia LRd poifddiyiamtiGesrep1lity

o £ Parigulary.nreferable fg use incombination with mepo%aﬁagif Afid-Ihe
total amount of suspension stabilizers used is preferably 0.1 to 15 parts

unby mass 1= fen 40 parts by dnassiof delethylenicallyivnsatyratedt:raping
monomer component. When it is less than 0.1 parts by mass per 100

P ¥ BREF By maR skt Helcthy RRiRAK/ L Hitbatlifafed FOAGHeP Eohpbiétry L ic
oo UL S TRV R T vy
ma Sphericalipsessiie-sensitive adhesive {B)is ated monomer component,
more preferably 0.5 to 2.8 parts by mass.

The suspension stabilizer may use other suspension
stabilizers together with the polyacrylic acid 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, sodium dodecylbenzenesulfonate,
sodium alkylene disulfonate, sodium dialkyl
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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a spherical pressure-sensitive adhesive obtained by adding a polyacrylic
acid to a spherical pressure-sensitive adhesive obtained by polymerizing
25 an ethylenically unsaturated mongmer 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 17
pressure-sensitive adhesive, the amount of polyacrylic acid used is 0.1 to
1to 5 parts by mass per 100 parts by mass of

tsb , ferabl
5 e o B Ga rah e SRR PR Lieg, & B

no thedRpint of maiptaining,gaodserapingdroReity in. partiglanplying, o + v 1
Additionally, in polymerization of the ethylenically unsaturated monomer

phamthe absenee of @ pbiyacrykd-dgid, @s @ suspension istabiizerethied o,
suspension stabilizers described above other than the polyacrylic acid

PO I HERIEBY rdterabRbnéd aftihe samR b HREM el BbEES TRE kY 1
ot HiSPersant gy Use etherdispgrsants togsther M@fo&o&véaﬁ%@@&y feiq
y liste o]

desired. 15°As other dispersants, there are preferab at leastone
e s kind pf watey-sclykie helymars ssich B gelatin stargh, £asein, potywinyl
alcohol, polyvinyl pyrrolidone, carboxymethylcellulose, methyl cellulose
PO LKA BEIGIIVI&ATIE, aRidtdrembntiched Buddticht<S 20 The totalEnfoian

£a LPREISANINED 1S PECIYLG Ry P LA RY Tags B0 PRTDY
mass of the solid
polyoxyethylenealkylamine, and
poly(oxyethylene/oxypropylene) block copolymer. Among
them, methyl cellulose and polyvacrylamide are
particularly preferable to use in combination with the
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 polyacrylic 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



o

10

15

20

25

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 25 pressure-sensitive adhegive, 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 18 deterioration in physical properties arises. In the
prgressure-sensitive adhesivg of thegpreser#'g invention, any one of the

[

S ett Sl presstiretsehSitia Padhdives b Re (RS BPthe”(B)RRE&DREY L 1€

ac gbovesay bes5 ysed algnejorhoth may, he psadby mixipg thefenfy 1 o
Further, in using a suspension stabilizer or dispersant, it is preferably

5 pedded aftemthe suppendidnt stahifizeibgr the slispefsamtasstissoletdn fent
suitable amount of water. 10 Herein, as thegolyacrylic acid used in the

o T shiticEtEdstifeddenBie SiHeSivES Bfth (A)and dRE P8)deséribel v
o £ abge. lignaybe,a hamopalymer;gf polyacrylic agid, ray;be i‘&g%‘}l)é lin

copolymerized with a polymerizable monomer other than"a polyacrylic
paaicdal5 andohayileya modified polyacrylic acid being reacted with a

modifier, in the range of not to inhibit the object of the present invention.

A welgii-aberageé fﬂabécular WBight & theYgbRaeRca@dis pretdrably the

et%§Q%Wigg¥? p@ﬂﬁﬁﬂﬁ%ﬁ@@ﬁ“@ﬁ%%@é%1?%“%§8TQES nce of a

essure-sensitive adnesive composing a pressure-sensitlve adhesive
po layeeprefeiablydasan as a suspension stabilizer, the

suspension stabilizers described above other than the
polyacrylic acid may be used, preferable ones 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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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 25 aghesive is sometimes lowered. The
aggregation rate in Maron test is preferably 4.00 or less by mass,
particularly preferably 3.00 or less by mass. Additionally, the
measurement of aggregation rate in 19 Maron test is conducted pursuant

a to JIS K6387-1982 or JIS K6392-1982. The emulsion binder

ehiebd N Aendfve HinBIVE LS inRAE Bredent v eRtoh i Rot

partigylafly, & lipiteds and.varions emulsionRinder pressyre-saRsitive sent

adhesives can be used. An acrylic emulsion binder pressure-sensitive
inwudingsiverns prefereden view bitherpointsi ofperforraances sugheas itive
4 Eressure-sensitive adhesion characteristic, weather 10 resistance and
a

ES & Safde. Whachlit éMFuISiBR birfier PrRESUrd RESIARCIHRRRE Pe
us SQNtANS AR agrylicresin as amain coopepept, This C@Qicﬁf%%r}iéof.

preferably an acrylic acid estér resin which is 0btained by polymerizing
(metl)aenytata-hasechl5Suronemera angweperding tmneed, awthiothesr or
ethylenically unsaturated monomer. As the (meth)acrylic acid ester based

difRAEMBPAN bthekSethyRARAIRAUINEAGERE Rdriorert e saf® BRSSO
st%%E i %a{e@arlsel%%g lie é’Q%@?al'é”‘%%?é‘%% e&‘%ﬁ“’%nzg adnesive 1 e

escribed above are listed. Further, it is pretéerable that an acrylic resin’is
amount of water.

Herein, as the polyacrylic acid used in the
spherical pressure-sensitive adhesives of the (A) and
the (B) described above, it may be a homopolymer 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 a modifier, in the range of not to inhibit the obiect
of the present invention. A weight-average molecular
weight of the polyacrylic acid is preferably 3000 to
20000, particularly preferably 5000 toc 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 is preferably 4.0% or less by mass,
particularly preferably 3.0% or less by mass.

Additionally, the measurement of aggregation rate in
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suitably crosslinked by an internal crosslinking agent and/or external

crosslinking agent. Additionally, herein, the internal crosslinking 25 agent

denotes a crosslinkable reactive monpmer capable of introducing a

crosslinked structure into a polymer molecule in polymerization, and an

external crosslinking agent denotes a crosslinking agent capable 20 of

reacting with a crosslinkable functional group existed in a polymerized
Magol mer molecule. The internal crosslinking agent includes a keto

lpcoftaintfy SRMEMENF InBHh et hotdndrand® 8 3R Argh982 or

J 1 9rogp-epptainng ethylenically unsaturated monomer preferably. The keto
group-containing ethylenically unsaturated monomer, includes, for
exanipie; aenoldis, iatetonederylamides formdstgreh svinyl alkyl ketoae,ive
diacetone (meth)acrylate, and 10 (meth)acryloxyalkyl acrylate. The

us bl cro8ginkigSfeRts mhl) PERES? RlonkSr iRebmiiAdiibA CWilp ¥ 1y
1 i fyvokinds or morg.,The interqg!?%rg% igking ageéﬁldﬁg%r@}%ounded %nld
o

crosslinked in polymerization of acrylic resin. The amount of the intern%xf:ler
pr erosslinking db ageritcompaunrdedvsgretesablib@ touss parts byrmassier i c

100 parts by mass of acrylic resin. The external crosslinking agent
eminbRiHEE for RABRBRE, isoRy ARSI ESMFRNEs. EpFHE compdupgdve  is

SR A e T e e
as @MpoYNds digllebydei ve adhesion characteristic, weather
resistance and heat resistance.

An acrylic emulsion binder pressure~sensitive adhesive
contains an acrylic resin as a main component. This
acrylic resin is preferably an acrylic acid ester resin
which is obtained by polymerizing (meth)acrylate based
monomer, 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 1is 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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compounds, metal chelate compounds, metal alkoxide compounds and
metal salts. The external crosslinking agents may be used alone or in
combination with two kinds 25 or mage. 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 O to 5 parts by mass per 21 100 parts by mass of acrylic
resin. For the acrylic emulsion binder, pressure-sensitive adhesive, either

ot th& fisiia "Gos¥iinkihg Sgefitd? TietexierAdl thosshitking dgeht 15 gHroup
ex hath ofithem may,be ysed- The.acryicemulsionindet pigssure-sensitive

adhesive is an emulsion, which is in a state that particles of acrylic resin
are dispersed freagquebus moetkum, reind e solid conténtds preferakly teto
to 75% 10 by mass. A method for producing the acrylic emulsion binder

9T BHEBs B REASHVETHITESRE 1ot partit dlH) SiftitbA ATR0 JRIRERGS and
an CambEUsedAg.an xaplesal the metipd [ prodising e ReG o o

emulsion binder 15 pressure-sensigf’lve adhesive, for example, there is

mo listec:a metpad:that-first] p.an aqueeus meditm cogtainig-arneimulsitien g
the (meth)acrylic acid ester monomer, which is material of acrylic resin,

et Byd dptcitally Bthel BHIENERY BAsati@icdeehometd 20 Brdaiided, £or

x SIUPTCAON KSUT R  £RRLCLS 300 PONRENEE PSR ELEFLLY
vinyl alkyl ketone, diacetone (meth)acrylate, and
{(meth)acryloxyalkyl acrylate. The internal
crosslinking agents may be used alone or in combination
with two kinds or more. The internal crosslinking 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 combinationwith 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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polymerization initiator. The emulsification treatment is preferably
processed by using a high-pressure homogenizer or ultrasound. Further,
the polymerization 25 initiator includgs, for example, various initiators
used in emulsification radical polymerization, such as organic peroxides,
azo compounds, persulfate and various redox type catalysts. The
polymerization can 22 be conducted at various temperatures, 30 to
000C is prgferable, and 40 to 90C is more gr,eferable. The content ratio

108 REESerdl Pragsure-Serfsitivé hdfesh@shtl the emulsion binder 5

pressusg-sensitivepdhesive ig the pressure-sensitiye adhgsive used i, g0
the present invention is preferably in a range of 100:5 to 100:50 as mass

p 1 e wf eolideconiant, vmore paddferably én a range w&100: Hhte 100186ernal
When the content ratio of the spherical 10 pressure-sensitive adhesive is

© T RIS i e R ddstbel 2Bt tidrd Ista Féc Hiat tfoVaBIIRISM T -
or heJemoyaple pregsure-sensitivg adhesive sheet obtained is insufficient.

On the other hand, when the content ratio of the spherical
presdtite-sensitive 16 adhasive ismorne thanthe fpnge dascsibedakovei ve
the pressure-sensitive adhesive strength to the adherend is sometimes

ad [yt TheSprédsure RBASthRMdheshAETAN B cohtaindd $Wth bfie Grhat

v EETEOE Sy s Al A B0 e
medyemtionand the solid content is preferably 15 to 75%
by mass.

A method for producing the acrylic emulsion binder
pressure-sensitive adhesive is 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 1is
listed a method that first, to an agueous medium
containing an emulsifier, the (meth)acrylic acid ester
monomer, which 1is 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
polymerizaticn 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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Various kinds of additives include, for example, a tackifier, plasticizer,
filler, antioxidant, ultraviolet absorber, antiseptic agent, fungicide, dye, 25
pigment and fragrant. In the presentinvention, as applying methods of
the pressure-sensitive adhesive, various applying methods can be
adopted, for example, there are listed 23 a roll coating method, roll
reverse coating method, knife coating method, roll knife coating method,

roll kr%fe reverse coating method and bar coating method. The thickness .

be  Fipl Pe%gﬁré-s%ﬁsiff ddhieSive BNRYeEr bk BarticdlArlyFiiteli %iE fhay ©
proe 0548 P o/mR Mass cepvesgien-afier nprmal dryinge prefgrably, 1 to

30 g/m2. The pressure-sensitive adhesive strength of the
pressure-sensitiverachesive laysr ta.a stainless platet 4@ is ordinahiyr ical
preferably 1.0 N/105 mm or more, more preferably 1.5 N/105 mm or more,

PT3f§ BARET&RS prefefSois B REE055 A BE mbRS TR Mpe - Arfit srinder
prQgeg«awe-.sseﬂngﬂ@ssigaﬁg%rpw&&hetﬁ@sg%ﬁres- %g}it&??aéjxqgii%elve

layer to the stainless 15 plate is not particularly li inarily, 1tis
ad peeserakly 4 D/ 109mmios lgss cfusther, thevatiadfdhe is preferably
~ pressure-sensitive adhesive strength to the stainless plate and the
10 piesidrBSendidveldthesivé strenth:te thergurfaas sf 20nthd Sulsstrafee 1 1d

co BRSS! 8 SUTaee ALDE LGP LR MERL P ATEE PEYE S0+ 35
release treatment is

When the content ratio of the spherical
pressure-sensitive adhesive 1is less than the range
described above, there is a fear that removability of
the removable pressure-sensitive adhesive sheet
obtained is insufficient. On the other hand, when the
content ratio of the spherical pressure-sensitive
adhesive 1s 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, antioxidant,
ultraviolet absorber, antiseptic agent, fungicide, dye
pigment and fragrant.

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

methods can be adopted, for example, there are listed
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processed on the surface of the substrate sheet to improve release
property between the substrate sheet and pressure-sensitive adhesive
layer) is preferably 25 in a range of 430.2 to 1:1, more preferably in a
range of 1:0.2 to 1:0.8, and patrticularly preferably in a range of 1.0.2 to
1:0.6. A method for producing the removable 24 pressure-sensitive
adhesive sheet of the present invention by a roll reverse coat method will

ne tie described on the basis of the_drawings. In FIG. 1, a metal roll 3
a ﬁ)‘i;(ﬁ nFétAngthE S'5relFe-sdriditive AGNESKE fayeraad I B & od -

kn Piessing the;prgssute-gensitive adpesiye layerotate itheSamea, roil
direction, a pressure-sensitive adhesive 2 stored in a container 10 is

kn afiglied em ¢hsssurface tof the metaktroli 3 dordransferring 4heilly method.
pressure-sensitive adhesive layer to form a pressure-sensitive adhesive

layerUfitft B tEHRETRStHcknBES AYRBAAN 28 SOiflce’of thefd 7361 @
1a PEESSINg the,presgyre-sensitiveadnesiye laygr is ;preygnied fom to 50

adhesion of the pressure-sensitive 15 adhesive by a scraping plate 8 o

g/ itte pressuressensitiver adhesiver Next, mditade16 serapessoff paialyrably
pressure-sensitive adhesive layer 4 to form a strip-shaped

1 EFés§l9re%éﬁ’szitive adhesive layer 5, the strip-shaped pressure-sensitive

e LS R P e RS et e
pressure-sensitive adhesive layer to a stainless plate
is ordinarily preferably 1.0 N/105 mm or more, more
preferably 1.5 N/105 mm or more, and particularly
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 1:06.2 to 1:0.6.

A method for producing the removable
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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 25 is produced. Thgywidth of the strip-shaped
pressure-sensitive adhesive layer may be suitably selected in response to
application of the removable pressure-sensitive 25 adhesive sheet, it is
preferable that the area of the strip-shaped pressure-sensitive adhesive
aé/er is set to 3 tp 90% of the area.of the removable pressure-sensitive

I

PT EHRetVe ThELE hbre Sefetably & 5'<et t&°5 f0°60% CRurthel Sn thd G881 ¢

1n PERrEqYaNG.3 PressHrersepsii-adhesivg memorshest lgminate, § mayy e
be set to about 5 to 35% of the area of each laminated removable

d e pressure Sensitiveraelhbsive sheef lairatetic Burthey,sby setting the
number of blades to two 10 or more, the number of strip-shaped

presdite B iitive radhedid Ryer Rantbea pRifality of B F Btdr Higte. t e
px EY Sispesiug.qua qrore igadkies Jong plade UGN Bory 7 for
pressure-sensitive adhesive layer from scraping off in the trenches, a
p r phusalitygoftiibestrip-albaped pressureisensitve ddhesive tayessyean atsbate
. be provided. Additionally, in the case where the pressure-sensitive ‘
1n afRsivEAer f5iffddiciPa wholB TstFfRle 6Fohebidklof iR AbbBpsdve

2 Sheghithoyt 20 ipstalling the bladg 6, It ‘%&?i@%&o produgethe, - race
[ ' he

removable pressure-sensitive adhesive s hat the
of the metal roil 3 for transferring the
pressure-sensitive adhesive layer to form a

pressure-sensitive adhesive layer 4 with a constant
thickness. Additionally, the surface of the roll 7 for
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 aroll 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



10

2

s
o]

[vr

3

0

pressure-sensitive adhesive layer is formed on the whole surface of one
side by transferring the pressure-sensitive adhesive layer onto one
surface of 25 the substrate sheet without scraping-off of the
pressure-sensitive adhesive layer 4 applied on the surface of the metal
roll 3 for transferring pressure-sensitive adhesive layer. 26 Regarding the
blade 6, blades made of various materials are listed, but blades made of

ad %Igester resin such a pglayeth I?e tervghthal te resin are preferrgg. the

fe-rehid Iﬁe% ?écss‘ﬁ%?sea}%ﬁiee

S3hown MEIG 2 (I% figdrej, th

s t adhesivesheet of thesrgsent Javentien pay be Rshapeof wind-Hpiells e +

12 of removable pressure-sensitive adhesive sheet in a state wound up
toin adroll. rethis indl-up edll 12tdf eemovabie pressure-sémsitiveradhesivb 1 e
sheet, a removable 10 pressure-sensitive adhesive sheet 11 is wound up

PT g fHat HRSBbdtrhYesRstt Sirate £31§ BltsidkAng the eferably is
s e Presgure-sepsivesadhagive lauer forming gluface 14 i ipside QR ien g o

pressure-sensitive adhesive layer forming surface 14 of the removable
p r pressure-sensitivetl bueeleshe sheet hMwosdtréipeshapatinate, it may
ressure-sensitive adhesive layers 15 are provided. As shown in FIG. 2

be ?ﬁéfﬁ? figQre} k& fenmovale’ presttiretdenisive adResivAsheel 6Mmpd ated
reREPEMY @?P@%@%Q% a s0ane;qf 2 E}%‘?P 2hle 2 PresSUP3RIRINS 4 |

adhesive sheet laminate 16 that a plurality of removable

pressuresshrsitivelaghgsite: ing the number of blades to two
or more, the number of strip-shaped pressure~sensitive
adhesive layers can be a plurality of 2 or, 3 or more.
By disposing 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
also 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 1is 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 adhesive layer 4 applied on the
surface of the metal roll 3 for transferring

pressure-sensitive adhesive layer.
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sheets 11 are laminated so as to contact the surface of the substrate
sheet with the pressure-sensitive adhesive layer of the adjacent
removable 25 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 27 adhesive sheet laminate with a suitable size can be

btained. In thi o tting, it is preferable to apply. pressure onto,
the GH5 o G0t bark B Tbréiing fool 108 BasoN CF A Bt et fo e

ma B&lisplaceda Theremevable presyiersrnsitieadnesiyve, sheatofthe e s in
present invention has the characteristics that there are small variations in

s u plesstresesitivey ddhesivestmppthiemtipeel steengthavheptheferred.
pressure applied thereto varies in higher or lower. 10 The removable

preséifte SBRYR e hEdiGe steel bFhE p#é‘s‘éﬁlriﬁ\)e'.nti?illl“. Rad £0ATRML ©
pr BESEWE-sensiiveadnesive gengih,with small yariglionsin . sy esent

pressure-sensitive adhesive strength when pressure applied thereto
i nvaries;i andntcarbre peattlbwastaching and-refeasel Eurther, oy utidiming dher e
method for producing the removable pressure-sensitive adhesive sheet

P I BFtHB pResBROAVENIFE iR ¢85y Dt Sradsuke-sensithvstaieeive dyup
S el R e R
prwddihy obstdp-ahapedve adhesive sheet, a removable
pressure~sensitive adhesive sheet 11 is wound up such
that the substrate sheet surface 13 is outside and the
pressure-sensitive adhesive layer forming surface 14
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-sgensitive
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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pressure-sensitive adhesive layer can be formed exactly to a
predetermined setting, and further, aggregate is hardly generated in a
pressure-sensitive adhesive, 25 foaping 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 28 adhesive sheet and also a uniform and easy

I rty with small variations in peel strength when pressure
ad ee%af‘efeprgﬁ‘eﬁaralyq‘;%glejsnc%ﬁ%ft(‘é’rltﬁg r@mg\}ébféaﬁfés%u%%e‘ﬁsiﬁ\?en be

varies, whi

ob@dhRasive sheet is paeled: pdtom the laminate nHhe remoyable,y e ferapie
pressure-sensitive adhesive sheet of the present invention can be used

t o ag fapivate, ansls cancbecattachedhte othier varioug adlferends. g@rt by a
Examples In the following, the present invention is explained in more

PT§8&i BY Exdtfilest Rirther, RS pled8ft ivéntioR §s vt festribel at&l be
di g}é) these Examples, L Lest methqds of the remavable: pressure; sensitiye o

hesive sheet obtained in Examples and Comparative examples are
s hskawp hetgiraffer o(d pRressuressenditive adiesivesteangthaneasyting ics
method of removable pressure-sensitive adhesive sheet 20 A removable
th3feskifel®niifife Slieshe'shEdAld<CRECkitB LHSIRRES BlateeRRidl v e

ad RSN NG RIRFRYe-eRs KR ddRssive Ry e RO AUEN FHWISSs s ure
applied thereto varies in higher or lower.

The removable pressure-sensitive adhesive sheet
of the present invention has a uniform
pressure-sensitive adhesive strength with small
variations 1in 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 1in 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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was measured pursuant to JIS Z0237. The unit is N/105mm. (2) Peering
force measuring method of removable 25 pressure-sensitive adhesive
sheet Two removable pressure-sensiive adhesive sheets as being
laminated were sampled, the surface formed with a pressure-sensitive
adhesive layer on one removable 29 pressure-sensitive adhesive sheet
was fixed to a stainless plate by a double-coated pressure-sensitive

4 dgdhesive tr?%)e, another remoyable pressure-sensitive adhesive sheet was

EST o nihBitre a8l strefidth 8 (prebbaRIRNSRE afRSSHerelease
pr SERNGHY by UsiRg anlensiletester, atia peeling, 85@6‘@69101‘ S00- mm/min ande

a peeling angle of 180 degrees. The unit is N/105mm. (3) Variation in
prpessure-sersitive adhesivé shrengthr did peebstrength b Afterfecer the
wind-up_roll of removable pressure-sensitive adhesive sheet was left to

T eYAKA fot § WEkS MURE THRRGUS {HVah @Y Presttresdenitivd BdREdee d

£ r Strength.and.peel strength of the removable pressure-sensitive adhesive
sheet of surface part of 15 the wind-up roll of removable

presaiie-sersitveaddhesive sbeai nas measured.furtkelhes ive sheet
pressure-sensitive adhesive strength and peel strength of the removable
o £ pidi8uel §&RRive hANSINelsheeCridar iFe €62 df #fe WinB-Lpadleof and

caferQyagle 0 aessure:sensiive.adiioplye, sheel was Meggdred. both
were compared, which was evaluated as follows: no "variation' when the
difference of both is 20% or less

Examples

In the following, the present invention is
explained in more detail by Examples. Further, the
present invention 1s 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 20237. The unit is N/105mm.
(2)y 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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based on the pressure-sensitive adhesive strength and peel strength of
the core part; and presence of 25 variation when the difference of both is
more than 20% based on the pressuyre-sensitive adhesive strength and
peel strength of the core part. (5) Aggregation rate measuring test by
Maron test 30 Pursuant to JIS K6387-1982, a rotating circular plate was
pressed against a container containing a measuring sample at a constant
ressure being rqotated at a constant speed, emulsion that aggregation

P el e s AR & 200 o mB P K o a
s t §Qlieckibe agaregation; thenslrisd AL LQSCHRK1 hew: fwther leftiR ¢ i ve

desiccator for 30 minutes and weighted. The aggregation rate was
adbalsulated fram¢hat arass ard: theawass o $ampler beferemeasaremient. v e
Additionally, 10 the conditions were pressing force of 15 kgf, sample

2dR&foefStults? 95 G2 SampRheals o 5O ftiioh AurkBst of 166TMHETD
( p B4 ratation dime.of 10 minutesy, (§) Sgraping-off H@&%%Sﬁbﬂésy ©lhng a

metal roll of 59 mm outer diameter on which a applying "15 liquid of
tepresiuressensitve adhesive adherachwas patated att1@0orpmpdo/wHieh and
blade of polyethylene terephthalate resin was pressed, the applying liquid
a REFreddife-8dkitte adhdM GHfE BRSsedBISde! Part whS strapdpam -

o PR A e SR et g e e
anQresede-sensitivieadhesive of the

After a wind-up roll of removable pressure-sensitive
adhesive sheet was left to stand for 1 week, in the
methods (1) and (2), pressure-sensitive adhesive
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 of 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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strip-shaped pressure-sensitive adhesive layer onto the surface of the
metal roll that the applying liquid 25 of pressure-sensitive adhesive had
been scraped off was observed by yisual, and evaluated as the following
criteria. 0: No pressure-sensitive adhesive bleeds. 31 0:
Pressure-sensitive adhesive bleeds slightly. X: Pressure-sensitive
adhesive bleeds remarkably. (7) Soaking test of pressure-sensitive
adhesive % >gressure-sggr?tive adhesive memo sheet lamjnate 5

PUbrotildd by a S&rapihg hietidd Wit a Blao@ iftfoft isfolessg Wids Plate
wa Pegled SEhy oneshaete whichwas sthek- te 8 keax swrfacg of kiaft beard 4

(manufactured by Fujishiko Co., Ltd, trade name "Ateboard"), soaking
s ampas$ eacceterated onder aaforcedodrying atmneospheienat 700 L@ ford6&t a
hours. Then, it was left to stand in a standard environment for 24 hours,

©O it prads B S8 AsitiT8 bifidSiPe Mo tAget wia peBRd! fife B6diioh'dt
wa $08KING: WAg gbsgrved Ryrvisuah apd gyalyated.as the following  eriteria. ,

15 0: No soaking occurs.”A: Soaking occurs slightly. X: Soaking occurs.
co [8)«€url after pepljng: afaemongbletpsessuie-sensitie ladhesive sheeti2bur
A pressure-sensitive adhesive memo sheet laminate was peeled by one

fu ghdet theSdelréd ot R St fiea hresshirelsibiveraihesve te® shded -
Th&“gé%§%%§%9%n rate was calculated from that mass and

the mass of sample before measurement. Additionally,
the conditions were pressing force of 15 kgf, sample
temperature of 25 ©C, sample mass of 50g, rotation
number of 1000 rpm and rotation time of 10 minutes.

(6) Scraping-off processability test

A metal roll of 59 mm outer diameter on which a applying
ligquid of pressure-sensitive adhesive adhered was
rotated at 100 rpm, to which a blade of polyethylene
terephthalate resin was pressed, the applyilng 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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visual, and evaluated as the following criteria. 0: No curl occurs. 25 X:
Curl occurs (Example 1) (1) Production of spherical pressure-sensitive
adhesive '32 Into 260 parts by masg;of ion-exchanged water, 100 parts
by mass of mixed monomer by mass mixed of 98 parts by mass of
2-ethylhexyl acrylate and 2 parts by mass of acrylic acid, 4 parts by mass
of methyl cellulose 5 as a suspension stabilizer, 2 parts by mass of

poI acrylic acid (weight-average molecular Wel?l ht of 10000), and 4 parts
O pyRESEOE POy G BRYIERY Rorfyf bREAST Bther RERsadadd; JlrnkY 1 part

x Dypassal fobimarzaton aitiater (benzoul RejeHdel WA Ad48EAD y .

thereto, suspension polymerization was carried out at our
( 7 protlaeek am gerylicssuspenspnesphetieal pressure-sersitivéachasiee (A)
with an average particle diameter of 50 ,LLm and a solid content

A RRESTrARET 58 hyifgss MBN@F Pi‘é%aré‘t%ﬁ%f p?é!s@@r% séﬂ%ﬁﬂfé‘ate
Rer.1Q0 (o f the
pr dhesive 167 100 nagls esk %ta%{g it tﬁ "\?%Sc% poll

pressure-se smve a a so utlon o O parts
proass of ayaeylic padision binder pressuressensitiyeddhesiveas stuck
(manufactured by 20 Toyo Ink Mfg. Co., Ltd., trade name "Oribain
Lo BRWSZDT, sofid EGrtent 6f558 5108 By missd BAd 2 partsblafdssred by

Fuf%@g)ime@gl.c,e@pg? B4 '%p%rg%rét Wﬁrgeboard" ), soaking was
accelerated under a forced drying atmosphere at 70°C
for 168 hours. 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 : Soaking occurs.

(8) Curl after peeling of removable pressure-sensitive
adhesive sheet

A pressure-sensitive 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.

X: Curl occurs

(Example 1)

(1) Production of spherical pressure-sensitive

adhesive
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dissolved in 65 parts by mass of ion-exchanged water, and 6 parts by
mass of a rosin based tackifier having 25 a softening point of 1500C were
added and mixed to prepare a presstre-sensitive adhesive. (3)
Production of laminate of removable pressure-sensitive adhesive sheet
33 A laminate of removable pressure-sensitive adhesive sheet was
produced in the method shown in FIG. 1. Specifically, the
pressure-sensitive adhesive was e}ﬁpplied_ on the surface of an apglication

roll, WRIEK 5718 A& MBGaFBIPY i afisfetring PreSdrd 385" adidsive © 0
pa layer i farmsaprepsHe:sensiiive aalkesive, lawer 4 with.a gopsiast par ts

thickness, and then, the pressure-sensitive adhesive layer 4 was parily

by scraped off by-aditdde thmadei ofpolyethyleae tardphthalaie 46 résmn toas s
form a strip-shaped pressure-sensitive adhesive layer 5, the strip-shaped

OF pASEre £endfved adifesRB Fyer B WaB#afstefediGiifohlrefadd ulose
as reaimeitolace;ol  subplale sheslwoung onio.3 e rfa%%of phgdor o

feeding substrate sheet 15 (manufactured by Lintec Corporation, trade
po bgme r'Releasea sheet for &Fitmate-Lemona/@6, actaveight 7 2ve/Mat of
release agent: long-chain alkyl release agent, applied amount of release
1088ént1.5 82 t6 probiSce’ & remEvabilpresstye setatite dgmessiveony 1

ST L A TR R T
p o WWheingite pradvge awirdrap kOl (benzoyl peroxide) was added
thereto, suspension polymerization was carried out at
80°C for 5 hours to produce an acrylic suspension
spherical pressure-sensitive adhesive (A) with an
average particle diameter of 50 4m and a solid content
concentration of 30% by mass.
(2) Preparation of pressure-sensitive adhesive

Per 100 parts of sclid content by mass of the
spherical pressure-sensitive adhesive obtained in the
(1), asolutionof 50 parts bymass 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
dissclved 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 of removable

pressure-sensitive adhesive sheet
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of removable pressure-sensitive adhesive sheet 12 (the winding number:
300 layers). The applied amount of 25 pressure-sensitive adhesive layer
after drying was 7g/m2. This one laygr-winding pressure-sensitive
adhesive sheet was cut to produce a plurality of removable
pressure-sensitive adhesive sheets, 34 respective pressure-sensitive
adhesive layer 15 and substrate sheet surface 13 were faced and
laminated_ to produce a removable pressure-sensitive adhesive sheet

lamirfate 262 Whith Was cOtalonh FRERE iiﬁ?e_ shioivh 54 Efg 2 %’iﬁ’h%t ive
aafigee)ta praduce 3 RIesswEpERsitve Rdhgsive memashest Jaminate.

The performances of the™ pressure-sensitive adhesive sheet are shown in
1. Tahle cli fExanipley 2) ThA pressuresensitiversshesiveenama sheate was
laminate was produced in the same manner as in Example 1 except that

APt dibuRR of difolyaeRyfie aéid addethin AgulyhiciR Atichrwas 2.8 pafdity b
o S s L M TR P e e

weight-average 15 molecular weight of the po

adBe averagd partidle diameter af the gessdtant:sphericak presswe -$RSIVEY o
adhesive was 35 /1 m . The performances of this pressure-sensitive
lag@tesite shééthar@shewn tEable 1E20 (Bxampke,3) And then, the

prpiEERye:sensiive adnesive was prepared jn hg same manpgrasin, . e
xample 1 excepﬁha‘fm (:,1%) of %xamp ey Y P
off by a blade 6 made of polyethylene terephthalate
resin to form a strip-shaped pressure-sensitive
adhesive layer 5, the strip-shaped pressure-sensitive
adhesive layer 5 was transferred on non-release
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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1, using 100 parts by mass of the mixed monomer, 4 parts by mass of
methyl cellulose and 2 parts by mass of 25 polyacrylamide as suspension
stabilizer, an acrylic suspension sphgrical pressure-sensitive adhesive (B)
with an average particle diameter of 509m was produced (the difference
from Example 1 is not adding polyacryl 35 acid in suspension
plolymerization, but, polyacrylamide is added), in preparing a
pressure-sensitive adhesive, as dispersant, 5 cg}rflrts by mass of

L e SR B&METyPENGIDEE S 2 BErsy 1Rast DR 6 B ipoR adricsdcigl 3 and
s ufyueight-axerage molecular yyeight of 10000)-were added: further, ay o g + 4

pressure-sensitive adhesive sheet and a pressure-sensitive adhesive
p r shiset daminatenwereiptepared sthe pedereiapdesiafédhadhes ive sheet
pressure-sensitive adhesive sheet are shown in Table 10 1. (Example 4)

la%bﬁ‘é’s’%ﬁrels%nsﬂweigdhe‘éﬁé nfeffo shkefigmatk Was probliiged if fisern
i.n SFANP MANEE B8 %%gg@s P PSRt Jgatd eaggggens}s«?&%%d_egen citive

polyacrylic acid was 1 part 15 by mass per 100 by mass of so
ad henent of nsphericah pressurersensitive adhpsive,canddhen veigbt-ayarage e
molecular weight of the polyacrylic acid was 7000. The performances of
PI eFieufecdehiiive’ adRedhassheet &8 skdwminTapleow20in Table
1 (Comparative example 1) A pressure-sensitive adhesive sheet and a
" pressure-sensitive adhesive sheet laminate were

{Example 2)

A pressure-sensitive adhesive memo sheet laminate
was produced in 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 4 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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produced in the same manner as in Example 1 except that in (1) of
Example 1, using 100 parts by mass of the mixed 25 monomer, 4 parts by
mass of polyacrylamide and 2 partsghy mass of methyl cellulose as
suspension stabilizer. The performances of the pressure-sensitive
adhesive sheet are shown in Table 2. 36 (Comparative example 2) A
pressure-sensitive adhesive sheet and a pressure-sensitive adhesive
sheet lamjnate were produced in the same manner as in Example 1

AC dstept thal’s in (LFSFERGRDECE, usingPrb® DARE by Ak 8fthe mixdat t /
po MPAGMEN 4pars by mass of mgthylceljulose apd 2 parfs by mass gf - 4

polyvinyl alcohol as suspension stabilizer. The performances of the
pr pressure-sersitive tathesive isheétvare shewd irs pahle 2nk0,3% Pahled by
Example Example Example Example 1 2 3 4 Raw 2-Ethylhexyl acrylate 9
magy 4 L8 HRKEAS K lic gl b0l P 5 comisbshidhavidthy oI lRpEs 40 £

o ARSI e PN S PR O e 572 o
10 Polygxyethyiene nofykghendturther, a pressure-sensitive
adhesive sheet and a pressure-sensitive adhesive sheet
laminate were prepared. The performances of the
pressure-sensitive adhesive sheet are shown in Table
1.

(Example 4)

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
welght-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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4 4 4 4 other lon-exchangedwater 26026 02 6 0 -2 6 average particle
diameter of spherical pressure 503 5505 0 sensitive adhesive (pm)
Composition Spherical pressure sengjtive of pressure adhesive (solid
content: 30% by 333.3333.3333.3333.3 sensitive mass)
adhesive BPW5320 (solid content: 58.5% by 5050505 0 mass) Rosin
based tackifier 6 6 6 6 Carboxymethyl cellulose 2 2 - - Polyacrylic acid 2 1
lon-exchanged water 65 6 5 6 5 6 5 Evaluation Aggregation rate in Maron

(CQRP3 A B0 SRS Scfahing processability 0 [0 0 0 Pressure
sensjive El%ég’ﬁ Pel3&n952: 20 2. 3 fpsiength (NCPamm) Pealy o

strength (N/2105mm)0.761.100.580. 9 3 Ratio of pressure sensitive
pr adlasive -stremgth andpeel 8180153 0. 26840 slrangthdressukger e

sensitive adhesive strength(surface part of roil) 2. 732.052.202.30
PrRFRLSER SehshtNe RRBSGVE2NE 81 9% 210 Banp kirehgfi{ 66t pakibt t

i p 'oll) Peel strenathisurtace part of roll) 0. 7.6 ]fsl 00.580.93 Peel .
in th d

S rer)lgtﬁ%core part o%rolf) 5&2 57, gS 05AF TRY mas= e mixe
monomer, 4 parts by mass of methyl cellulose and 2 parts
by mass of polyvinyl alcohol as suspension stabilizer.

The performances of the pressure-sensitive adhesive

sheet are shown in Table 2.



Variation of pressure sensitive adhesive strength and peel No No No No
strength presence presence presence presence Soaking of pressure
sensitive O 0 0 0 adhesive Curl O @,0 0 38 Table 2 Comparative
Comparative Example 1 Example 2 Raw 2-Ethylhexyl acrylate 9 8 9 8
material Acrylic acid 2 2 composition Methyl cellulose 2 4 of spherical
Polyacrylic acid pressure Polyacrylamide 4 - sensitive Polyvinyl alcohol -
Ta@]_@d{jeswe 13enzoylperOX|de 11 Polyoxyethylene nonyl phenol ether 4 4

| Ori-ex ,lldllgcu Wd.l.Ul é O U L O U d.VUIClL’ (?I{}LI) (\ d.IIIC Lii DlJII II\ (T{.! am j]_e
pressure sensitive 505 0 adhesive (pm ‘—E sition b erlc)faﬁﬁo’ressur 4}
sensitive-adhesive;-333-3-333-—3—of pressure ’so!d cn .ent 30%-by-
Raw mass) =18 g M&&@Qﬂd—@@ﬂfé@ 58 % I‘\JI a Q\ :\nﬁﬁ 98
matergilhesiveé RESMABESed tackifie r 6 6 Car oxyrhethyl celfulose 2 22 2
composigiyacrylte deibicelnémcexchanged water 6.5 645 4 4 4
of spherical | Polyacrylic acid 2 2.8 - -
pressure Polyacrylamide - - 2 2
sensitive Polyvinyl alcohol - - - -
adhesive Benzoyl peroxide 1 1 1 1
Polyoxyethylene nonyl phenol 4 4 4 4
elher
lon-exchanged water 260 260 260 260
3ver:age pari;zc?e diameter of spherical pressure 50 35 £ 0 50
sensitive adhesive (um)
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 50 50 50
mass)
Rosin based tackifier 6 6 5 6
Carboxymethyl cellulose 2 2 - -
Polyacryhc acid - - 2 1
Ton-exchanged water B5 65 65 65
Evaluation | Aggregation rate in Maron test 2. 8 0. 8¢9 0. 4 1. 05
Seraping processability O O O O
Pressure sensitive adhesive
strength (N,/105mm) 2. 73 2. 05 2. 20 2. 30
Peel strength (N _/105mm) 0. 76 ! 1.10 1 0.58 1 0,93
Ratio of pressure  sensitive
adhesive strength and peel 0. 28 | 6. 53 | 0. 26 | 0. 40
strength
Pressure senS{ts.ve adhes:l.ve. o 7312 05| 2 20| 2 30
strength(surface part of roil)
Pressure sensitive ad?eswe 5 52 1 1.95 | 2. 051 2 10
strengthlcore part of rofl)
Peel strength(surface partofyoll) | 0. 76 | 1. 10 | 0. 58 | 0. 93
Peel strength{core part of roll) 0.85 | 1.05 ] 0.70 1 1.03
Varia FlOD of pressure sensitive No No No No
adhesive  strength  and  peel
Presence | Presence | presence | presence
strength
S()aklflg of pressure sensitive O o o o
adhesive
Turl O O O O




Evaluation Aggregation rate in Maron test 6. 6 0. 4 Scraping
processability x x Pressure sensitive adhesive 1. 55 2. 41 strength
(N/205mm)Pee strength (N/105mm}4d. 8 6 4. 0 8 Ratio of pressure
sensitive adhesive 1. 2 0 1. 69 strength and peel strength Pressure
sensitive adhesive 1. 55 2. 4 1 strength(surface part of roll) Pressure

sensitive adhesive 1. 1 0 1. 95 strength(core part of roll) Peel

Taﬂrgngth(surface part ofroll)1.86 4.0 8 Peel strength(core part of roll) 2

505

05 Vd.lldlIUII of Pressurc bUIIbIlIVB dUII

ve Presence

pPresence

strength and peel strength Soaking of pressure s%(fir; )ar% %doh%%?m&dq hg °
Curkx%-39. CLAIMS 1A removable-pressureisensitive-adhesive shect
Raw \uhich dompPeaie R Sure-
at“”I‘g«}g/er fo gy KyAaBhlying a_pressure-sensitive adhesive containing &
compashifdtic Mp‘r’é‘és@ﬂéugéﬁsitive adhesive and an emulsién binde 4
of sphraigiinelsbnsitive adHesive on one surface of the substrate sheet, —
pressypherein tdysphesioadepressure-sensitive adhesive is @4 spherical -
sensIPressunerolyvinyl aleohol - 2
adhesive Benzovl peroxide 1 1
Polyoxyethylene nonyl phenol ether 4 4
Ton-exchanged water 260 260
average particle diameter of spherical pressure sensitive 50 50
adhesive (um)
Composition Sph.emcal pr_esa:um sensitive adhesive 333 3 533 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 - -
Ion-exchanged water 85 65
Kvaluation Aggregation rate in Maron test 6. 6 0. 4
Scraping processabihity X X
Pressure sensitive adhesive 1 55 5 41
strength (N ,/105mm)
Peel strength (N, /105mm) 1. 88 4. 08
Hatio of pressure sensitive adhesive 1 20 169
strength and peel strength
Pressure sensitive adhes'we {. 55 5 41
strength{surface part of roll}
Pressure sensitive ad%mswe {10 1 95
strength(core part of roll)
Peel strength(surface part of roll) 1. 88 . 08
Peel strength{core part of roll) 2. 590 5. 05
Variation of pressure sensitive adhesive )
Presence Prasence
strength and peel strength
Soaking of pressure sensitive adhesive X O
Curl X X




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, and 0.1 to 15 parts by mass of methyl cellulose
per 100 parts by mass of the ethylenically unsaturated monomer
component, or a spherical pressuré-'sSénsitive adhesive (B) obtained by
adding 0.1 to 7 parts by mass of a polyacrylic acid per 100 parts by mass
1. of the solith cohtent BF thesspifericanpressife-salisithievadidshis into a

whis hericg{l} _rerslsgﬁrse-sen%itive gggg%iyg obtain%cil_ ebg/tpolymer'zing an
e hylenlca@ unsaturated monomer in ttﬁe présence of 0:1'% 15?)art by

preMassof methykcellulose;pes 100 parts,by mass.efthe %E}ylea\g;ﬁaﬂying a
unsaturated monomer component. 2. A wind-up roll of removable

prepressaressensitive’ adhesidb shest wheteinitheé nemovable  spherical
pressure-sensijtive adhesive sheet according to claim 1 is wound up in a

PLEHR S Ao Fdhovablé predstite BehSitive’ddhesidé shetWhith Comphses &~

preSubstiate sheetand.a pregsurersensitive adpesive layerformed by 11
applying 40 a pressure-sensitive adhesive containing a spherical

subpresstre-sensitivesddhesiverard @anremulsionsbinders phessure-$ensitive
adhesive partly gn one surface of a substrate sheet, wherein the

Pregfiefical préssutd-Sendfive StRsive s a &pheficafreSédre-Jehemivere™
sen@dhesive (A)phtained by polymerizing an ethylenically unsaturated,

monomer in the presence of 0.1 to 3 parts by mass of a

ethylenically unsaturated monomer in the presence of 0.1
te 3 parts by mass of a polyacrylic acid per 100 parts
by mass of the ethylenically unsaturated monomer
component, and 0.1 to 15 parts by mass of methyl cellulose
per 100 parts by mass of the ethylenically unsaturated
monemer  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 o©f the spherical pressure-gensitive adhesive
into a sphaerical pressure-sensitive adhesive obtained
by polymerizing an ethylenically unsaturated monomer in
the presence of 0.1 to 15 part by mass ¢f methyl cellulose
per 100 parts by mass of the ethylenically unsaturated
monomer component.

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 remcvable pressure-sensitive adhesive sheet

which comprises a substrate sheet and a pressure-sensitive

adhesive layer formed by applying



polyacrylic acid per 100 parts by mass of the ethylenically unsaturated
monomer component, and 0.1 to 15 parts by mass of methyl cellulose per
100 parts by mass of the ethylenically unsaturated monomer component,
or a spherical pressure-sensitive adhesive (B) obtained by adding 0.1-7

a Parisdyumass of a;polyacrylig acidpe100- parts by:mass of thesgolid § -1
content of the spherical pressure-sensitive adhesive to a spherical

Pregresseressarisitivevadhesive obtaited byrpblymerizingear lethylenicallynde r
unsaturated monpmer in Qe resence of 0.1 to 15 part by mass of methyl

PLegeiid oes—ésﬁenrsfdblgaerts% masé of the et Qienf)c%lIyotfh%atﬁpﬁgﬁ?ﬁongmera

surkompenent ihe removable pressutgssensitive adhesive,sheefas: ;¢ i ve
claimed in claim 1 or 3, wherein the pressure-sensitive adhesive has an

adhaggregation rate cff5% of tesk by massine Maeors test.vs: Thelnembvable( 2 )
pressure-sensitive adhesive sheet as claimed in claim 1, 3 or 4, wherein

OP TR Essuré-senSitive “AdHedie stfehgth bfthe preSédrbYsenditRaturated
morgiesive layer, fo a staipless plate ig 1,0 NLLOS mm op moge, apndthe =

ratio of the pressure-sensitive adhesive strength to stainless plate and the
polpressydersensiive ddhesave strehigth tethersurfateyof arstibstrate: Sheethe

Jisinarange of 1:.0.241 to 1:1. 6. A removable pressure-sensitive
et“é’dﬁé%i\%agﬁéfetul%ﬁﬁﬁé&é?%ﬁ%mgwm%t@WH%%Graliﬁ}“é’f pPledes-6f 15

padADE rMayable pressuressensitive gdnesive sheet aecarding. 1 nass of
the ethylenically unsaturated monomer component, or a
spherical pressure-sensitive adhesive (B) obtained by
adding 0.1-7 parts by mass of a polyvacrylic acid per 100
parts by mass of the solid content of the spherical
pressure-sensitive adhesive Lo a spherical
pressure-sensitive adhesive obtained by polymerizing an
ethylenically unsaturated monomer in the presence of 0.1
to 15 part by mass of methyl cellulose per 100 parits by
mass of the ethylenically unsaturated monomer component.

4. The removable pressure-sensitive adhesive sheet

as claimed in claim 1 or 3, wherein the pressure-sensitive

[y

adhesive has an aggregation rate of 5% or less by mass in
Maron test.

5. The remcvable pressure-sensitive adhesive sheet as
claimed in claim 1, 3 cor 4, wherein the pressure-sensitive
adhesive strength of the pressure-sensitive adhesive laver
to a stainless plate is 1.0 N/105 mm or more, and the
ratic 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



to claim 1, 3, 4 or 5. 7. A method for producing a removable
pressure-sensitive adhesive sheet, which comprises applying a pressure-
sensitive adhesive containing a spherical pressure sensitive adhesive
and an emulsion binder pressure- sgqsitive 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

Lo s%r&ping off the applied pressure-sensitive adhesive by a blade; and

6. progucing aremavable pressures sensitive adhesive sheet by transferring
said strip-shaped pressure-sensitive adhesive layer onto one surface of a

1lansubsstrate sheet; wireremmsaid sphericahpressuressénsitive fadhiesisssisce
spherical pressure-sensitive adhesive (A) obtained by polymerizing an

theeth§idRically tnsatarated moRommer i thepresandé oF 632t Fpafts by o

+o Mass pf a ,pcglya%rygc_;: agid per 100 parts by mass of the ethylenically
unsaturated monomer component and 0. to 15 parts by mass of methyl

7. cellutesenper 100pastschyumass of thesethylenicallyounrsaturated sranomere
component, or a spherical pressure-sensitive adhesive (B) obtained by

2 dngdftiG 0. 15065F parts By riifiss SR PONABH lic AEktPer"200 parts Byihass -

s 31bs sold conient.qfhe spherieal pressure-sensiye adhesive 10,3 .
stherlcaI 42 pressure-sensitive adhesive obtain y pg‘lymerlﬁng an

sergihylenically: unsaturated monomer in hegiresence of hlieto 15partbyre-
mass of methyl cellulose per 100 parts by mass of the ethylenically

senfisatirated RGITGriEr cBfiponent. 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 sheet by transferring said strip-shaped
pressure-sensitive adhesive laver onto one surface of a
subpstrate sheet, wherein said spherical pressure-sensitive
adhesive is 2 spherical pressure-sensitive adhesive
{R} obtained by polvmerizing an ethylenically unsaturated
monomer 1n the presence of 0.1 to 3 parts by mass of a
polvacryilic acid per 100 parts by mass of the
ethylenically unsaturated monomer component and 0.1 to

15 parts by mass of methyl cellulose per 100 parts by mass

the ethylenically unsaturated monomer component, or a

t~h

o
spherical pressure-sensitive adhesive (B} obtained by
adding 0.1 to 7 parts by mass oi 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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pressure-sensitive achesive obtained by polymerizing an
ethylenically unsaturated monomer in the presence of 0.1
to 15 part by mass of methyl cellulese per 100 parts by

mass of the ethylenically unsaturated monomer component.



