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present invention relates to a pressure-sensitive
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masking tapes, double-sided tapes, surface protective films,
wrapping tapes, and the 1like. Hitherto, as pressure-
sensitive adhesives, development of oxrganic solvent-free
aqueous dispersion type pressure-sensitive adhesives have
proceeded from the viewpoints of environmental measure,
resource saving, safety, etc., and amounts of the agueous
dispersion type pressure-sensitive adhesives to be used
tend to increase. Among such aqueous dispersion type
pressure-sensitive adhesives, rubber based aqueous
dispersion type pressure-sensitive adhesives are currently
used in the most fields because they are limited in
selectivity to adherends and are excellent in adhesion at
low temperatures. Also, acrylic aqueous dispersion type
Pressure-sensitive adhesives are widely diffused in place
of the conventional rubber based aqueous dispersion type
pressure-sensitive adhesives because of their excellent
adhesion characteristics and weather resistance (see Patent
JP-A-62-221531, JP-A-63-317575, JP-A-5-39468, JP-A-8-104853,
JP-A-8-157783, JP-A-10-292162, and JP~A-2000-239633). (The
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On the other hand, for exanple, the masking tapes mask an adherend during
painting or sealing. However, when the surface of the adherend causes dew
condensation during the works in the rainy season or at a | ow tenperature
in winter, a sufficient adhesion is not obtained at the tine of sticking
so that a slippage or peeling may possibly be caused, leading to a
reduction in workability. Al so, even in the double-sided tapes, there are
wor ks on the dewing surface, resulting in a problem Also, there is

di scl osed a pressure-sensitive adhesive tape containing a water-soluble
pol ymer as_the major conponent as one exhibiting good adhesion to the
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sticking so that a slippage or peeling may possibly be
caused, leading to a reduction in workability. Also, even
in the double-sided tapes, there are works on the dewing
surface, resulting in a problem.

Also, there is disclosed a pressure-sensitive adhesive
tape containing a water-soluble polymer as the major
component as one exhibiting good adhesion to the dewing
surface (see JP-A~-8-120251) . However, in these
conventional pPressure-sensitive adhesive tapes,
contamination due to low-molecular weight components eluted
by water absorption and swelling at the time of peeling, or
adhesive residue due to insufficient cohesion ocours,
whereby satisfactory results were not obtained.

Moreover, aftex sticking the pressure-sensitive
adhesive tape, the terminal end of the pressure-sensitive
adhesive tape may possibly peel off during a period of
curing or by window, resulting in a problem.

SUMMARY OF THE INVENTION

Accordingly, an object of the invention is to provide

a pressure-sensitive adhesive tape or sheet capable of



preventing properties under constant |oad. For the sake of attaining the
foregoing object, the present inventors nade extensive investigations. As
a result, it has been found that by using a pressure- sensitive adhesive
tape or sheet in which a pressure- sensitive adhesive layer is fornmed of an
aqueous dispersion type pressure-sensitive adhesive conposition containing
specific amobunts of a specific enulsifier and a specific hydrophilic

pol ymer and using a specific acrylic pressure- sensitive adhesive, and a
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range of dgndiki¥diMadhesive tape or sheet in which a pressure-
sensitive adhesive layer is formed of an aqueous dispersion
type pressure-sensitive adhesive composition containing
specific amounts of a specific emulsifier and a specific
hydrophilic polymer and using a specific acrylic pressure-
sensitive adhesive, and a proportion of the specific
emulsifier on the surface of the pressure-sensitive
adhesive layer is defined, it is possible to improve the
initial adhesion against the dewing surface or wetting
surface and to improve the peeling-preventing properties
under constant load (constant load peeling-preventing
propertias) . The invention has been completed based on
these findings.

Specifically, the invention is to provide a pressure-
sensitive adhesive tape or sheet comprising a substrate
having a pressure-sensitive adhesive layer on at least one
side thereof, wherein the whole of the pressure-sensitive
adhesive layer is formed of an aqueous dispersion type

pressure-sensitive adhesive composition containing, as a

base polymer, () an acrylic polymer containing a



inward fromthe outer face of the pressure-sensitive adhesive |layer, (B)
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of the monomer components constituting the acrylic polymer

(a)

that forms the surface portion of the Pressure-

sensitive adhesive layer, and {C}) at least one hydrophilié

polymer selected from peolyalkylene glycols,

polyvinylpyrrolidone, polyvinyl alcohol, and poly-

(neth)acrylic acid is contained in a proportion of from 0.5

to 15 parts by weight based on 100 parts by weight of non-

volatile matters in the aqueous dispersion type pressure-

sensitive adhesive composition of the whole of the

Pressure-sensitive adhesive layer.

As the anionic emulsifier (B) containing a sulfur atom,

at least one sulfur atom-containing anionic emulsifier

selected from alkyl sulfate type anionic emulsifiers,

polyoxyethylene alkyl ether sulfate type anionic

emulsifiers, polyoxyethylene alkylphenyl ether sulfate type

anionic emulsifiers, sulfonate type anionic emulsifiers,

and
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preferable.
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so, it is preferable that in the surface portion of the

sensitive adhesive layer within the range of up to 3 nminward
outer face of the pressure-sensitive adhesive |ayer, a ratio of

| ement by the ESCA neasurenent is less than 1 atomc % Al so,
be enpl oyed a constitution wherein the pressure-sensitive

| ayer on one side of the substrate has a nultilayered structure;
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conposition o
portion of the pressure-sensitive adhesive layer within the

range of up to 3 nm inward from the outer face of the
pressure-sensitive adhesive layer, a ratio of sulfur
element by the ESCA measurement is less than 1 atomic %.
Also, there may be employed a constitution wherein the
pressure-sensitive adhesive layer on one side of the
substrate has a multilayered structure; the pressure-
sensitive adhesive layer in the outermost side has a
thickness of from 1 to 5 um and contains the anionic
emulsifier (B) containing a sulfur atom in a pProportion of
from 0.1 to 3 parts by weight based on 100 parts by weight
of the whole of the monomer components constituting the
acrylic polymer (A) that forms the pressure-sensitive
adhesive layer in the outermost side; and the pressure-
sensitive adhesive layer contains the anionic emulsifier
(B) containing a sulfur atom in a proportion of from 0.5 to
5 parts by weight based on 100 parts by weight of the whole
of the monomer components constituting the acrylic polymer
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the whol e of the pressure-sensitive adhesive |ayer. Mdreover, there may be
enpl oyed a constitution wherein the pres. sure- sensitive adhesive | ayer
is formed of the aqueous dispersion type pressure-sensitive adhesive
conposition containing the anionic emulsifier (B) containing a sulfur
atomin a proportion of from3 to 5 parts by weight based on 100 parts by
wei ght of the whole of the nononmer conponents constituting the acrylic
polymer (A); and in the surface portion of the pressure- sensitive
adhesive layer wthin the range of up to 3 ran inward fromthe outer face
of the pressure:sensitive adhesive |ayer, the anionic enulsifier (B)
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Moreover, there may be employed a constitution wherein the
Pressure-sensitive adhesive layer is formed of the agqueous
dispersion type pressure-sensitive adhesive composition
containing the anionic emulsifier (B) containing a sulfur
atom in a proportion of from 3 to 5 parts by weight based
on 100 parts by weight of the whole of the monomer
components constituting the acrylic polymer (A); and in the
surface portion of the pressure-sensitive adhesive layer
within the range of up to 3 nm inward from the outer face
of the pressure-sensitive adhesive layer, the anionic
emulsifier (B) containing a sulfur atom is contained in a
proportion of from 0.1 to 3 parts by weight based on 100
parts by weight of the whole of the monomer components
constituting the acrylic polymer (A) that forms the surface
portion of the pressure-sensitive adhesive layer.

As the substrate, a porous substrate can be suitably

used.
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composition containing, as a base polymer, (A) an acrylic

polymer containing a (meth)acrylic acid Cs4-12 alkyl ester as
the major monomer component; and in a surface portion of
the pressure-sensitive adhesive layer within the range of
up to 3 nm inward from the outer face of the pressure-
sensitive adhesive layer, {B) an anionic emulsifier
containing a sulfur atom (sometimes referred to as “sulfur
atom-containing anionic emulsifier (B)”) is contained in a
propoxrtion of from 0.1 to 3 parts by weight based on 100
parts by weight of the whole of the monomer components
constituting the acrylic polymer (A) that forms the surface
portion of the pressure-sensitive adhesive layer, and (C)
at least one hydrophilic polymer selected from polyalkylene
glycols, polyvinylpyrrolidone, polyvinyl alcohol, and poly-
(meth)acrylic acid is contained in a proportion of from 0.5
to 15 parts by weight based on 100 parts by weight of non-
volatile matters in the aqueous dispersion type pressure-
sensitive adhesive composition of the whole of the

pressure-sensitive adhesive layer. Concretely, in the
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parts by weight) Wien the proportion of the sulfur atom containing anionic
emul sifier (B) to be contained in the surface portion of the
pressure-sensitive adhesive |ayer exceeds 3 parts by wei ght based o
parts by weight of the whole of the nononmer conponents constituting
acrylic polyner (A) that forns the surface portion of the
pressure-sensitive adhesive |ayer, an inproving effect of the adhes
agai nst the dewing surface or wetting surface is |lowered, and the
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(A) according to the aqueous dispersion

acrylic polymer (A) that forms the surface portion of the
pressure-sensitive adhesive layer, but is preferably from
0.1 to 2.5 parts by weight (more preferably from 0.5 to 2
parts by weight). When the proportion of the sulfur atom-
containing anionic emulsifier (B) to be contained in the
surface portion of the pressure-sensitive adhesive layer
exceeds 3 parts by weight based on 100 parts by weight of
the whole of the monomer components constituting the
acrylic polymer (A) that forms the surface portion of the
pressure-sensitive adhesive layer, an improving effect of
the adhesion against the dewing surface or wetting surface
is lowered, and the peeling-preventing properties under
constant load is lowered. On the other hand, when the
proportion of the sulfur atom-containing anionic emulsifier
(B) to be contained is less than 0.1 part by weight, an
improving effect of the adhesion against the dewing surface
or wetting surface is lowered.

Also, in the invention, it is important that the

proportion of the sulfur atom-containing anionic emulsifier
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type pressure-sensitive adhesive conposition of the whole of the
pressure-sensitive adhesive | ayer, polynerization stability during the
preparation of the acrylic polyner (A is |lowered, and nechani cal
stability of the aqueous dispersion type pressure-sensitive adhesive
conposition (nmechanical stability at the tinme of coating during the
formation of the pressure-sensitive adhesive layer) is |owered. On the

ot her hand, when it exceeds 5 parts by weight, water resistance of the
pressure-sensitive adhesive layer is |lowered. Further, the hydrophilic
polymer (C) is used in a proportion of fromO0.5 to 15 parts by wei ght

(pref er abl §B) f Admthe owhelearts the \piegtyrearmbmniei s chahabiyel Nagek 5 to
10 parts by weight) based on 100 parts by weight of non- volatile matters
(or solids}si £refe GfuebtsSdipagdnsitoh vgpsht dprpfessbiy- Sanai t1 veoadhesi ve
conposition of the whole of the pressure-sensitive adhesive |ayer. Wen
the proporP?BRSoPY #réghfdr Hased emdGhwaxty by weighht afntbei whbdes t han
0.5 part b mgé ht based on 100 parts by weight of non- volatile matters in
the aqueou®fd geF§Pﬁﬂm¥yﬁﬁmﬁﬂﬁﬁﬂﬁﬁchﬂﬁﬁﬂﬁqﬁRPQKﬁhsiGerrbﬁpopbﬂWmnrof t he
whol e of tﬂﬁ pressure-sensitiye adhesive |ayer, an inproving effect of

the adhesi ¥ af}FFREIINE 'ﬁéesu?‘ﬂ'é%%“%r deReTRiYr tywe Psessweeed. On

t he ot her hand.,when it exceeds 15 parts by weight, viscaosity of the
pressur e- sETRFEFVES aaREhRFA Ve mﬁQ§§§i3§%P haft h&h@oatiheter opr t the may

possibly D6 e 80YLLSEEN L1 65! §dhesive layer. When the amount of the

sulfur atom-containing anionic emulsifier (B) to be used is
less than 0.5 part by weight based on 100 parts by weight
of the whole of the monomer components constituting the
acrylic pelymer (A) according to the aqueous dispersion
type pressure-sensitive adhesive composition of the whole
of the pressure-sensitive adhesive layer, polymerization
stability during the preparation of the acrylic polymer (3)
is lowered, and mechanical stability of the agqueous
dispersion type pressure-sensitive adhesive composition
(mechanical stability at the time of coating during the
formation of the pressure-sensitive adhesive layer) is
lowered. On the other hand, when it exceeds 5 parts by
weight, water resistance of the pressure-sensitive adhesive
layer is lowered.

Further, the hydrophilic polymer (C) is used in a
proportion of from 0.5 to 15 parts by weight {preferably
from 1 to 13 parts by weight, and more preferably from 1.5
to 10 parts by weight) based on 100 parts by weight of non-

volatile matters (or solids) in the aqueous dispersion type



Moreover, it is desirable that in the surface portion of the
pressure-sensitive adhesive layer, a ratio of sulfur elenent by the ESCA
nmeasurenent is less than 1 atomc % (preferably fromO0.1 to 0.8 atomic %.
When in the surface portion of the pressure-sensitive adhesive |layer, a
ratio of sulfur elenent by the ESCA neasurenent is 1 atomic %or nore,

| i kewi se the case where the proportion of the sulfur atomcontaining
anionic emulsifier (B) to be contained is high, an inproving effect of the
adhesi on agai nst the dew ng surface or wetting surface is |owered, and the
peel i ng-preventing properties under constant |load is |owered.

| nci dent al PFesehEer2eas 1A viep adbesivia compadiftion wfe theutwhoXeaef (the f ace)
of the pressure-sensitive adhesjve |ayer can be usually referred to as the
surface poPFPSAYSP~SeRSIfives pdhesivg tJaxemdhedhen Eheeprofoirtivar icfs
dependi n on.th asurenent. This is because for exanple, in the case
anr et hg ?Bﬁ d}?@f'iﬁr;&t"r 0P°im°rpr(5§sﬁ%-§€n§°ﬁb@é-m&$ vdess rhahasur ed

by the ES (El ectron Spectrosco for Chem cal Analysis) neasurenent as
descri bed aPeRaﬁ%f% _ 18&“”-0?"%’[) pPR HOUpPrBtanbyt vweight f pEmndme

surface is . obt.ai ned..ln,the surface portion, of the
pressure-sgﬁgg?#éé %?itﬁﬁﬁmf?a§gF,ﬁﬂﬂ?ﬂﬂ%) IRYSIAN t BEPSUPTeSssATem

clomont cananectelerr Hetigdile. ! RedPoREetth cnphr . e « HhoRAcuPBrEiBe
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the adhesion against the dewing surface or wetting surface
is lowered. On the other hand, when it exceeds 15 parts by
weight, viscosity of the pressure-sensitive adhesive
increases so that the coating properties may possibly be
adversely affected.
Moreover, it is desirable that in the surface portion
of the pressure-sensitive adhesive layer, a ratio of sulfur
element by the ESCA measurement is less than 1 atomic %
(preferably from 0.1 to 0.8 atomic %). When in the surface
portion of the pressure-sensitive adhesive layer, a ratio
- of sulfur element by the ESCA measurement is 1 atomic % or
more, likewise the case where the proportion of the sulfur
atom-containing anionic emulsifier (B) to be contained is
high, an improving effect of the adhesion against the
dewing surface or wetting surface is lowered, and the
peeling-preventing properties under constant load is
lowered.

Incidentally, the range of up to 3 nm inward from the

outer face (surface) of the pressure-sensitive adhesive
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Model 5400) manufactured by ULVAC-PH , | NCORPORATED can be wused. Thus, in
the case where an ESCA anal yzer (anal yzer nane: Mdel 5400) manufactured
by ULVAC-PHI, | NCORPORATED is used, the proportion of the sulfur
atomcontaining anionic enulsifier (B) to be contained and the ratio of

sul fur el enent can be determ ned by the wi de scanning neasurenent under
conditions of ray source (X-ray source): MKa [300 W(15 kV)],
phot oel ectron taki ng-out angle: 45*, analysis area: 1.1 mm and further by
t he narrow scanning neasurenment with respect to the detected el enent.
Incidental |y, the surface of the substrate is a peeling surface, and in
the case wha¥er: sanphesaipually irefermed i te asheheveurfuee iporftaoEGoON t he
peeling surface, the pressure-sensitive adhesive tape or sheet can be
utilized a¥hg sRERFMRETIANS NS o- albledipecsdayer.sensi Thie adhasies tape
or sheet. ﬁ%so, in the case where the substrate does not have the peeling
surface, tAEPeRAdBgyr BPeRNstheycnaaserenent ape dfhiheeks cdredmmsd i Ificzed  as
a substrate-containing pressure-sensitive adhesive tape or sheet (the
pressur e- sEREMPr-Fe edife rager whgree theyr suafeceonpostilenorobotthesi des
of the subgtrate). In the.inventjon, in order that the proportion of the
sul fur at oRF CERPEPHPRYSARAER C V9 orig B) megsyredc o nthei n BSEA

Co 3 parts BySHERER: BeRroHrRIo0tnn, ChamiThd MatYo1RL MMRsszomente
monomer  cogRoggRLeiBeASihbdl, "Inklen2tihi S£PQ ¥IBLn( Ak LhALFOLTE, 4
nm from the surface is usually obtained.

In the surxface portion of the Pressure-sensitive
adhesive layer, the proportion of +the sulfur atom-
containing anionic emulsifier (B) to be contained and the
ratio of sulfur element can be measured by the ESCA
measurement. In the measurement according to the ESCA
measurement, for example, an ESCA analyzer (analyzer name:
Model 5400) manufactured by ULVAC-PHI, INCORPORATED can be
used. Thus, in the case where an ESCA analyzer (analyzer
name: Model 5400) manufactured by ULVAC-PHI, INCORPORATED
is used, the proportion of the sulfur atom-containing
anionic emulsifier (B) to be contained and the ratio of
sulfur element can be determined by the wide scanning
measurement under conditions of ray source (X-ray source):
MgKca [300 W (15 kV)], photoelectron taking-out angle: 45°,
analysis area: 1.1 mm¢ and further by the narrow scanning
measurement with respect to the detected element.

Incidentally, the surface of the substrate is a

peeling surface, and in the case where the pressure-
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the surface portion of the pressure-sensitive adhesive ||ayer, there may
~be, for exanple, the followi ng nethods. (1) A nethod in which an agueous

di spersion type pressure-sensitive adhesive conposition in which the
proportion of the sulfur atomcontaining anionic enmulsifier (B) is from
0.1 to 3 parts by weight based on 100 parts by weight of the whole of the
nononmer conponents constituting the acrylic polynmer (A) as the base
polymer is used as the aqueous pressure-sensitive adhesive conposition
formng the pressure-sensitive adhesive layer. (2) A nethod in which even
by using an aqueous dispersion type pressure-sensitive adhesive conposition
in which saespEyper adbesiivet layex fis fxxwed s atheNpeadlifg GurEdeesi fier
(B) exceeds 3 parts by weight (for example, exceeding 3 parts by wei ght
and not noEket haresspretrsepsitiweghaiihbased orapB0 part shbwtweicaht ef the
whol e of the _nononmer conponents constituting the acrylic polyner (A) as
the base pBFyheFedt ha@gpredsureubetratéevireehedoublenriddd peeaadratch
that in the surface pqrtion of the pressure- sensitive adhesive |ayer, the
propor t i on*SRsthtveupahesiveotapenrai whegtani ddiso enmin sthée ecaé8) wharkr om
0.1to 3 art;ﬁggsmeiggt based on 100 parts by weight of the whole of the
nonomer cdﬁ%%n i t429%hg e d@vA | theol peedingA) sukfackor mshehe
surface portion of the essure- sensitive adhesive layer. (3) A nethod in
whi ch the %’r’%%%‘b?%-%%‘h%ﬁ’r% aﬁhsgwg Yaprro¥ sshees @an ibeyyutddiizeduct ure

h - [ r r . an n ous di spersion type pressure-
(such as g iwg s@h8tratbdehtat in% %E%sé%lgisensitf%e adhesgg; ape

or sheet (the pressure-sensitive adhesive layer may be
formed on one side or both sides of the substrate) .

In the invention, in order that the proportion of the
sulfur atom-containing anionic emulsifier (B) to be
contained in the surface portion of the pressure-sensitive
adhesive layer may be from 0.1 to 3 parts by weight based
on 100 parts by weight of the whole of the monomer
components constituting the acrylic polymer (A) that forms
the surface portion of the Pressure-sensitive adhesive
layer, there may be, for example, the following methods.

(1) A method in which an aqueous dispersion type
pressure-sensitive adhesive composition in which the
proportion of the sulfur atom-containing anionic emulsifier
(B) is from 0.1 to 3 parts by weight based on 100 parts by
weight of the whole of the monomer components constituting
the acrylic polymer (A) as the base polymer is used as the
aqueous pressure-sensitive adhesive composition forming the
pPressure-sensitive adhesive layer.

(2) A method in which even by using an agqueous
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sensitive adhesive conposition in which the proportion of the sulfur
atom containing anionic enulsifier (B) is from 0.1 to 3 parts by wei ght
based on 100 parts by weight of the whole of the nononmer conponents
constituting the acrylic polyner (A) as the base polyner is used as the
aqueous pressure-sensitive adhesive conposition formng the
pressure-sensitive adhesive layer in the outernost side. In the foregoing
met hod (1), the pressure-sensitive adhesive |ayer on either one side of
the substrate is a - 13 pressure-sensitive adhesive |ayer of a
single-layer structure nmade of the aqueous di spersion type pressure-
sensitiveﬁéﬁﬁﬁﬁahgqxﬁﬁﬁﬁnE?%ﬁﬁu€ﬁmﬁ%¢ﬁitﬁwssadheséneihdﬂposmﬂﬂaﬂ\ghlayer
S fornedwggc ndﬂaueous di spersion type pressure-sensitive adhesive
PERCT I RE | Bhe opul furs aitbm-candaindmigian ikgiani oni C

conposi ti on™i _ .

el ant of FRETIAEPE ofB] hHARRSIRT Jc RBHENEY CURSohbul (far uammrdil |

B opor i of “SPoPRETs f TRREEY ORY EGHEHb T b brmeremAAr | r paBYst Bybe.

T thetghbE SR PIO0 B0, M RGBS ot e by

bol yrier (R ehat §arponenel SRR I SRS SRl cBolvBescnar  mpe

Ul ur ot oms conta: B o e dhgl &1 Sanpefed Thyer 23 7 1°
formed such that in the surface portion of the pressure-
sensitive adhesive layer, the proportion of the sulfur
atom-containing anionic emulsifier (B) is from 0.1 to 3
parts by weight based on 100 parts by weight of the whole
of the monomer components constituting the acrylic polymer
(A) that forms the surface portion of ‘the pPressure-
sensitive adhesive layer.

(3) A method in which the Pressure~-sensitive adhesive
layer is of a multilayered structure (such as a two-layer
structure), and an aqueous dispersion type pressure-
sensitive adhesive composition in which the proportion of
the sulfur atom-containing anionic emulsifier (B) is from
0.1 to 3 parts by weight based on 100 parts by weight of
the whole of the monomer components constituting the
acrylic polymer (A) as the base Polymer is used as the
aqueous pressure-sensitive adhesive composition forming the
Pressure-sensitive adhesive layer in the outermost side.

In the foregoing method (1), the Pressure-sensitive

adhesive layer on either one side of the substrate is a
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of the pressure-sensitive adhesive |ayer becones from0.1 to 3 p
wei ght based on 100 parts by weight of the whole of the nononer
constituting the acrylic polyner (A) according to the aqueous di

type

pressure-sensitive adhesive conposition of the whole of the

pressure-sensitive adhesive layer. In the foregoing nethod (2), t
pressure-sensitive adhesive |layer on either one side of the subs
- 14 - pressure-sensitive adhesive |layer of a single-layer struc
of the aqueous dispersion type pressure- sensitive adhesive conposition,

and the concentrati on of

t he

Accor di ngly,

arts by
conponent s
sper si on

he
trate is a
ture made

the sulfur-containing anionic enulsifier (B) in

pr es RS RVEHRR90AL tinesi #dhpsjwe i slayewi ded Wi ah asflingTe+iggds on
such that the 5oncentrgtion increases inward fromthe surface.

X

S BA

an Aquibes agners sidispensdor etgpee NS itece

adhesi ve gga%é?i%%pn contai ning the sul fur atom containing anionic
|

enmul sifier

a proporti eding 3 parts b ight and not nore than 5 parts by
wei ght ) b&?@&%ﬁ’glo{')a 2F t s‘soy%ﬁéfv“&af °bf aheagnsPusofdispenshonertype

component 5,6gastit

mer (A) .that fornms the

LR | SFRRIBEELPRg 8ngathe Ipressiuye-gdmsitiaanyl e,

W02 " acylif, oo ) Lhat forms t
pressure-sSensitive adnesive |3VETSTEE usEmPPELtioposdim| ewhichakdhene

ti t t ai,ni i Qni. | sifi B) to be
Proport | oBeaboeonbEng! SINEAN Ang A gnic Ul e fier  (8) Lo be

contained in the surface portion o

Wi thi n t hes) agge sonf O Gol 3 e, Ay WwhloHE 80582557188 192,52LL° Y

wei ght of

t he whol e
weight of the whole of the monomer components constituting

the acrylic polymer (A) as the base polymer. Accordingly,
it is possible to make the pProportion of the sulfur atom-
containing anionic emulsifier (B) to be contained in the
surface portion of the pressure-sensitive adhesive layer
within the range of from 0.1 to 3 parts by weight based on
100 parts by weight of the whole of the monomer components
constituting the acrylic pPolymer (A) that forms the surface
portion of the pressure-sensitive adhesive layer. As a
matter of course, in this case, the proportion of the
sulfur atom-containing anionic emulsifier (B) in the whole
of the pressure-sensitive adhesive layer becomes from 0.1
to 3 parts by weight based on 100 parts by weight of the
whole of the monomer components constituting the acrylic
polymer (A) according to the aqueous dispersion type
pressure-sensitive adhesive composition of the whole of the
pressure-sensitive adhesive layer.

In the foregoing method (2), the Pressure-sensitive

adhesive layer on either one side of the substrate is a
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of the nmonomer conponents constituting the acryIiC polymer (A) that forns
the surface portion of the pressure- sensitive adhesive |layer. As a matter

of course, in

this case, the proportion of the sulfur atom containing

anionic enulsifier (B) in the whole of the pressure-sensitive adhesive

| ayer is corresponding to the used aqueous dispersion type
pressure-sensitive adhesive conposition. - 15 1In these nethods (1) and
(2), it is inportant to use an aqueous dispersion type pressure-sensitive
adhesive conposition containing the hydrophilic polyner (C) in a
proportion of fromO0.5 to 15 parts by wei ght based on 100 parts by wei ght
of non- voPEEPEYrRarEBsLItige soprdhieyivacr dafyen nciodiental | ysingld-Neyiey €goi ng

met hods (

15 an
adhesi ve fapB&

q 82), in the case of double-sided pressure-sensitive
USE JPRAR s of hEher Aamipqus eddispersigthetype Ipmearswre-t he

ot her sidgeis.not parficularly limted with respect to the I|ayer structure

but may bé as

(1) or (2),@r

BFAYEUrATNeTAYY | FonRARidics, |aBdr the beomeembrabion hefiet hod

AESSure- sensitive adhesive |layer to be forned by the

met hod (3).° ATernat i VASRIRG, ARTRRiG cenulgifier adtsi vinl ajde may

?e fornedpygg
or egoi ng” net

conposition. In the

t - | ti dhesi,
Rix8 AFheRkEvS.  SaliBaRn o ipfs  AlnoEropinager vaikhel shor one

side of t : :at.e J ssyre-sensitive adhesjve |ayer of a
nul til ay_elrﬂgﬁﬂgté%%urde‘% rgn %ﬁ' %i‘ee pF@ggﬁP@r?Eﬁ?f‘t I VRETRARRT vénMaFer of
the multi Faymr eghat rasiskSe . t he AU GRS NS el adhesi ve aqueous

dispersion type pressure-sensitive adhesive composition

containing the sulfur atom-containing anionic emulsifier
(B) in a proportion exceeding 3 parts by weight (for
example, a proportion exceeding 3 parts by weight and not
more than 5 parts by weight) based on 100 parts by weight
of the whole of the monomer components constituting the
acxylic polymer (A) that forms the Pressure-saensitive
adhesive layer is wused, it is possible to make the
proportion of the sulfur atom-containing anionic emulsifier
{B) to be contained in the surface portion of the pressure-
sensitive adhesive layer within the range of from 0.1 to 3
parts by weight based on 100 parts by weight of the whole
of the monomer components constituting the acrylic polymer
(A) that forms +the surface portion of the pressure-
sensitive adhesive layer. As a matter of course, in this
case, the proportion of the sulfur atom-containing anionic
emiulsifier (B) in the whole of the pPressure-sensitive
adhesive layer is - corresponding to the used aqueous

dispersion type pressure-sensitive adhesive composition.
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layer in the outernost side is formed of an aqueous dispersion type
pressure-sensitive adhesive conposition in which the proportion of the

sul fur atomcontaining anionic emulsifier (B) is fromO0.1 to 3 parts bhy
wei ght based on 100 parts by wei ght of the whole of the nononer conponents
constituting the acrylic polyner (A) as the base polyner. - 16

Accordingly, it is possible to make the proportion of the sulfur .

atom containing anionic enulsifier (B) contained in the surface portion of
the pressure-sensitive adhesive |ayer haV|ng a nmultilayered structure

i t hi t ht b d on 100 parts by
Wi gt of ¢ he Ahariett FREBABRML " BBt ot Bore: g;gprﬁgnthg:opfﬁqql e
t dhe5|ve ayer in e
ut oat sihe, e cg*g%%#a‘ii}‘rn}%%%%%%n% IR apeinawre | aye
of a nultl u ant . that t roportion of the
hydrophilic pgs?/%ér%w ?BHEQ nur’w?osigl{pﬁ Bgf“p'é'cbyp b(ggﬁg:Bn 800
parts by pelgbrtdbn"¥¥r #AbRtbhl 6 EBtY }419!5 OSI?*g i’a&& g[o[q) the

di spersion type pressure-sensitive adhésive c

whol e of pagtar 855 Wedghtoie it AYISTIMG hAkYedlIP (1O B ST | '%e{ﬂ%d

structure. Also, the proportion of the su contalnln

enul si fier (B) In®idehntddlly Culiithe FordigoitePtethbdd §15" ARl (2hor jgxanpl e,
fromO0.5 to 5 parts by mg:ght based on 1009Earts by aeq ht o# ) ﬁhole of

the nonotbe cameorehtdodibletsidédNgrébeurlosenst tile ﬁQh&Eh%e R%&¥ﬂ?rs (A)

according to the agueous di spersion type
or sheets, the pressure-sensitive adhesive layer on the
other side is not particularly limited with respect to the
layer structure but may be a pressure-sensitive adhesive
layer to be formed by the method (1} or (2) or a pressure-
sensitive adhesive layer to be formed by the method (3).
Alternatively, such a pressure-sensitive adhesive layer may
be formed using other Pressure-sensitive adhesive
composition.

In the foregoing method (3), the pressure-sensitive

adhesive layer on either one side of the substrate is a
pressure-sensitive adhesive layer of a multilayered
structure, and in the pressure-sensitive adhesive layer of
the multilayered structure, the pressure-sensitive adhesive
layer in the outermost side is formed of an agquecus
dispersion type pressure-sensitive adhesive composition in
which the proportion of the sulfur atom-containing anionic
emulsifier (B) is from 0.1 to 3 parts by weight based on

100 parts by weight of the whole of the monomer components

constituting the acrylic polymer (A) as the base polymer.




pressure-sensitive adhesive conposition of the whole of the
pressure-sensitive adhesive |ayer having a nultilayered structure. For
this reason, it is preferable to use an aqueous dispersion type
pressure-sensitive adhesive conposition in which the proportion of the

sul fur atom- 17 containing anionic enulsifier (B) is from0.5 to 5 parts
by weight based on 100 parts by weight of the whole of the nononer
conponents constituting the acrylic polymer (A) as the aqueous dispersion
type pressure-sensitive adhesive conposition for formng the
pressure-sgnsiti,ve adhesive |ayer, other than the pressure-sensitive

adhesi ve I%ﬁé? g &t sgible BecBakendhe Rr¥cpegiber dfsgbesi on
type press ngitive adhesive composition in which the foregoing
proportionyégﬁégdéhé ngPgaB9lﬁgi§H99ﬂﬁﬁ'QBH%ﬁﬂﬁiereﬁ%be@?hgasngdris by
wei ght an t a rts ight) may be enployed. In the nethod
(3) , it ?%ﬁ?rrp%ﬁgan Qt }%st%'aofn é’%ﬁe% 8£§B€P§P6ﬁ%ﬁé‘1ﬁﬁes§G¥'9558ﬁsi tive
adhesi ve cg£p9§iﬁgg- acc ' ach_layer such.that the proportion of
the hydrophilic poF?ﬂe% E E’f& %%‘ﬁeefﬁo?grﬁ?g‘?ﬁﬁ b’r"‘%g%ﬂr dhescrange yaf
adhesive |gy&h davi g8 3 sl gYye ctur f mﬁtg% t he range of
from0.5 to 15 parts by &g%rght E&bg'?g&%t&:]%fo’@fa ?‘60@ L '?bféf"elghg

non-vol atid£ KRt GiNol@’ ofSObhdS hondmic2e gﬁbﬁﬁgéﬁﬁés%%g;‘@%é}tyi%% the

pressure-sensitive adhesive conposition ol €

pressur e- sanylioe paliieét Ve(ARY Skhat NCESERS Al {Ne | PrbD6,FOr £99L DE; BT hod
(3), in the case
adhesive layer in the outmost side.

In the case of having the pressure-sensitive adhesive
layer of a multilayered structure, it is important that the
proportion of the hydrophilic polymer (C) is from 0.5 to 15
parts by weight based on 100 parts by weight of non-
volatile matters (or solids) in the aqueous dispersion type
pressure-sensitive adhesive composition according to the
whole of the pressure-sensitive adhesive layer having a
multilayered structure. Alsc, the proportion of the sulfur
atom-containing anionic emulsifier (B) is not particularly
limited but is preferably, for example, from 0.5 to 5 parts
by weight based on 100 parts by weight of the whole of the
monomer components constituting the whole of the acrylic
polymers (A) according to the aqueocus dispersion type
pressure-sensitive adhesive composition of the whole of the
pressure-sensitive adhesive layer having a multilayered
structure. For this reason, it is preferable to use an
agqueous dispersion type Pressure-sensitive adhesive

composition in which the proportion of the sulfur atom-
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: iti ' t he
of doubl e-sided pressure-sensitive adhesive tapes or sheets, :
pressure-sensitive adhesive :ayer ontthetotheL fldeylze got particul arly
limted with respect to the layer structure but ma
pressure-sensitive adhesive layer to - 18 be formed by the method (1) or
(2) or a pressure-sensitive adhesive layer to be formed by tBe pethog (3).
Alternatively, such a pressure-sensitive adhesive |ayer may ed.orne on
using other pressure-sensitive adhesive conposition. [Aqueous |fﬁers
type pressure-sensitive adheslvef congos;tlong Lgohgedzgggpgzgz,typg
pressure-gensitive adhesive is prmed of an
pressurefgen§?%?%%9 %&ﬂ@gTQEE%%$%b§+fEOhzgfhf?CEEE?%.%it?25:?E§FS|Zg?;} gé)
the ) or it YBREBONE 1007 P2t ar 15h, PaihEnat the Rhodeusdii ther si on
iti ' it ' tituted of an acrylic

type prespidmae esive,.conoposition i S ¢qQns
pressure-sen5|tl\c‘g&%%ﬁ%%!g%egeﬁﬁf;égﬁgﬁﬁgt ﬁfée?&“fi Onsﬂ?llg-fcp;ﬂh%me suzl( %Ag:)asas he base
Pol ymer ajih f Wikl £ ORGHAT SRRCT £ Proporti o - .
at om cont ai ni n anlo?lc ehﬁiglgler YBf aﬁgi?ﬁglegz??ﬁbﬁ%ZEﬁtE?ﬁZﬁEfjggzh)_
(oryiic eaipsBd) b BeRaQLN0LAG WLLE ROLUTEL, L) contaLne 2 !
acrylic acid C4_12 al kyl ester as a maj n%%%ﬁ%r 29 t'EEﬂE 0néﬁ?¥|$ﬂglly
cont ai NS 1ayRPObYREE | ERRKE tHPRL s &5r - s SOPALIPET LERLL9DC9T er in
acrylic polynmer (A) can be

the outermost side. Accordingly, an aqueous dispersion

type pressure-sensitive adhesive composition in which the

foregoing proportion exceeds 3 parts by weight (for example,

exceeding 3 parts by weight and not more than § parts by

weight) may be employed.

In the method (3), it is important to use an aqueous
dispersion type pressure-sensitive adhesive composgition
according to each layer such that the proportion of the
hydrophilic polymer (C) in the whole of the pPressure-
sensitive adhesive layer having a multilayered structure
falls within the range of from 0.5 to 15 parts by weight
based on 100 parts by weight of non-volatile matters (or
solids) in the aqueous dispersion type pressure-sensitive
adhesive composition in the whole of the bPressure-sensitive
adhesive layer.

Incidentally, in the foregoing method (3), in the case
of double~sided pressure-sensitive adhesive tapes or sheets,
the pressure-sensitive adhesive layer on the other side is

not particularly limited with respect to the layer

structure but may be a pressure-sensitive adhesive layer to

- 18 -



used singly or in adm xture of two or nore thereof. Exanples of the (neth)
acrylic acid C4_12 alkyl ester include n-butyl (neth)acrylate, isobutyl
(meth)acrylate, - 19 sec-butyl (nmeth)acrylate, t-butyl (meth) acrylate,
pentyl (neth)acrylate, isopentyl (meth)acrylate, neopentyl (neth)-
acrylate, hexyl (nmeth)acrylate, heptyl (meth) acrylate, octyl
(nmeth)acrylate, isooctyl (nmeth)acrylate, 2-ethylhexyl (nmeth) acrylate,
nonyl (neth) acrylate, isononyl (neth)- acrylate, decyl (neth)acrylate,

i sodecyl (meth) acrylate, undecyl (nmeth) acrylate, and dodecyl (neth)
acryl ate. The gneth) acrylic acid C4_12 al kyl ester can be used singly or
in adnm xtBPe T by the aaethedofl) Toe (Rbt by acpypessuxe-tedsitival kyl
ester is cqptained fs t he maj or _ nononer conponent in the acrylic polyner.
For thi sa%ﬁgﬁﬁ? i t+3¥eF npdid anbet hafoxmed ( mbih) athel | cuekhed C4312 al kyl
ester ismég tain&d i& a pro%prtion of 50 % by  weight or nore (preferably
60 % by 'SﬁF“B 1¥6r¥, SHE'nBr Brefcurerasngitave, plhasiye leyexomay based
on the whgle mount. of the nononer conponents in the acrylic polyner.

| nci dent arPy, ?ﬁgmﬁﬂperuFﬁﬂﬂt quﬁﬁé p?gﬁSFPPGH‘GF“FH$1V6netH Ayei c aci d
4 12 alkxgmgﬁ%g 68 be contained is not particularly limted but may be
100 % by wel %preferably 99 % by weight, and nore preferably 98 % by

weight) b §g Qn thg; . u of the mononer companents in the
acrylic pgﬁ BT . QACE&(;%%%%%?H?OE anpFE SSNE D PEIF TP oPIRRELYREet h)
acrylic agbflpbditfoahkyl ester to be contained may fall within the range
of from50 to 98 % by wei ght

In the invention, the pressure-sensitive adhesive is
formed of an aqueous dispersion type pressure-sensitive
adhesive composition containing, as a base polymer, (A) an
acrylic polymer containing a (meth)acrylic acid C,;, alkyl
ester as the major monomer component. It is important that
the agqueous dispersion type pressure-sensitive adhesive
composition is constituted of an acrylic pressure-sensitive
adhesive containing the acrylic polymer (A) as the base
polymer and further contains specific proportions of the
sulfur atom-containing anionic emulsifier {B}) and the
hydrophilic polymexr (C).

(Acrylic polymer (3a))

The foregoing acrylic polymer (A) contains a (meth)-
acrylic acid C4;; alkyl ester as a major monomer component
and optiocnally contains a copolymerizable monomer as a
copolymerization component. The acrylic polymer (A) can be
used singly or in admixture of two or more thereof.

Examples of the (meth)acrylic acid C,.y» alkyl ester

include n-butyl (meth)acrylate, isobutyl (meth)acrylate,
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based on the whol e ambunt of the nmononer conponents. \Wen the proportion
of the (nmeth) acrylic acid C4_12 al kyl ester - 20 to be contained is |ess
than 50 % by wei ght based on the whole anount of the nonomer conponents,
there may be the case where a pressure-sensitive adhesive revealing good
peeling strength and cohesion is not obtained. Incidentally, in the

I nvention, anong the illustrative exanples of the (neth) acrylic acid

C4 12 al kyl ester, butyl acrylate, 2-ethyl hexyl acrylate, isononyl
acrylate, dodecyl acrylate (lauryl acrylate), butyl methacrylate, and
dodecyl nmethacrylate (lauryl nmethacrylate) are preferable. The

copol yner PegpPet¥dnofmethbabeytabeai netbutyl he(mm»dd@mé/;re?én%ﬁr operly
sel ect ed depending on the kind of the (neth)acrylic acid C4_12 al Kyl ester
and the | {(Reth) pexyipke, ofi sopgoityde imesb) ecryilater,s nebpentyl H@ieth) -
copolynerized_with the (nethz acrylic acid C4_12 al kyl ester include

(et h) acr JFF¥Lated chesxvd ky(methkaerylate as hephyl ~ ((meth)acwylaite, et hy

(meth)acrylate, ,n- pyl _(meth)acrylate, and isopropyl (nmeth)acrylate;
(neth)acr§?€¥f éﬂ?g£8§§f¥éa§PkyF3€§F§Yé dpeth)ecryildtey| 2Camthyihaciil at e,

e B ST, A RS Cuniind oyl
, yl h) @ethaeylatmt h)isenghyt admeth)i~cyclic
nydrosar bgggskeds RIS qShall (ot DG LSl ey DO kel i ng
T EABbcRE (G PG ke R Bt LS "
(meth) acrylic acid C,..;- alkyl ester can be used singly or
in admixture of two or more thereof.
The (meth)acrylic acid C,.;, alkyl ester is contained
as the major monomer component in the acrylic polymer. For
this reason, it is important that the (meth)acrylic acid
Ci-12 alkyl ester is contained in a proportion of 50 % by
weight or more (preferably 60 % by weight or more, and more
preferably 70 % by weight or more) based on the whole
amount of the monomer components in the acrylic polymer.
Incidentally, the upper limit of the proportion of the
(meth) acrylic acid C,.3» alkyl ester to be contained is not
particularly limited but may be 100 % by weight (preferably
99 % by weight, and more preferably 98 % by weight) based
on the whole amount of the monomer components in the
acrylic polymer. Accordingly, for example, the proportion
of the (meth)acrylic acid C,,; alkyl ester to be contained
may fall within the range of from 50 to 98 % by weight
based on the whole amount of the monomer components. When

the proportion of the (meth)acryliec acid C4-12 alkyl ester
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anhydri des thereof; sulfonic acid group-containing nononers - 21 such as
sodi um vi nyl sul fonate; aromatic vinyl conpounds such as substituted

styrenes;
such as et
chl ori de;

cyano group-containing nononmers such as acrylonitrile; ol efins
hyl ene and but adi ene; vinyl esters such a vinyl acetate; vinyl

am de group-contai ning nononers such as acryl am de,

net hacryl am de, N-vinyl pyrrolidone, and N, N di nethyl (math)acrylam de;

hydr oxyl group-containing nononers such as hydroxyal kyl

and gl ycer
am noet hyl
gr oup- cont

in dimethacryl ate; am no group-containing nononers such as

th)acryl ate_and (nmeth)acryl oyl nmorpholine; imdo
KPR SRR TRSg | LRallbr HPAT S0 S BpPohpeiohti chabed. oBpce

roup- cont ai ni ng mononer s_such as gl yci dyl met h) acryl ate and
grgnat h)I;I gl ycI"II? e?r?é"t%”grﬁa g‘? é‘Iﬂi‘g“I/%c%‘a’HE‘c(’Be@F)ﬁup inay gbaotdeer s
such as 2- hagy vl oyl oxyet hyl isocyanate. Pol yfunctional copolynerizable
noNoner s (Sgs%f u‘?}lé%?%na #6&8%@‘;‘&)‘5 Ehtaye  AAReRIYRnFYsRbingli goest h)
acryl ate,

LEY k I ' th | at hyl, I I
G (ot hy acPyPaTEaBELBnYER, opfl BSRRARER" Nl hoknPhERPRRe. heopentyl gl yeo
di h I z di.ol . di I ' .yl ol )
L1 (moth) et yi ot o RS AR ey e nin e LRy BHERRSacPPPRSL Ehl fdiERSEREAVA o

hexa (meth t YA e | so ed as th
copolyneri%ggﬁgxéﬁn%gﬁé?EpTﬁ%%gQ%%P§ﬂ%§?z%%?% %ﬁﬁ%ﬁ%fkﬁgyeﬁgeESe§“§VﬂgIy or
in adm xt uperplate) ore®RyEhbRgicatbryIltel €58bn

herein ref

ers to "acrylic and/or EﬁgﬁtQLr§35¥Ltcéo%%c§EEd
acrylate (lauryl acrylate), butyl methacrylate, and dodecyl
methacrylate (lauryl methacrylatej are preferable.

The copolymerizable monomer to be contained in the
acrylic polymer is properly selected depending on the kind
of the (meth)acrylic acid C; i, alkyl ester and the like.
Examples of copolymerizable monomers that can be
copolymerized with the (meth)acrylic acid C,,, alkyl ester
include (meth)acrylic acid C;; alkyl esters such as methyl
(meth)acrylate, ethyl (meth)acrylate, n-propyl
(meth)acrylate, and isopropyl (meth)acrylate; (meth) acrylic
acid Cj3-;3 alkyl esters such as tridecyl (meth)acrylate,
tetradecyl (meth)acrylate, pentadecyl (meth) acrylate,
hexadecyl (meth)acrylate, and stearyl (meth) acrylate;
(meth)acrylic acid alicyclic hydrocarbon esters such as
cyclohexyl (meth) acrylate, bornyl (meth)acrylate, and
isobornyl (meth)acrylate; carboxyl group-containing
monomers such as (meth)acrylic acid, itaconic acid, maleic
acid, fumaric acid, crotonic acid, and isocrotonic acid or

anhydrides thereof; sulfonic acid group-containing monomers

- 21 ~
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- 22 - methacrylic", the term"(neth)acryl ate" as used here'i'n refers to
“acryl ate and/or methacrylate”, the term "(meth)acrylam de" as used herein
refers to "acrylam de and/or nethacrylam de", and the term )
"(meth)acryloyl” as used herein refers to "acryloyl and/or nethacryloyl".
Such a copol ynmeri zabl e nononer is used in a proportion of less than 50 %
by wei ght based on the whol e ampunt of the nononmer conponents.
Incidentally, the lower linmt of the anount of the copol ynerizable mononer
to be used is not particularly limted but is desi rab:yh2 %hby wei ght
based on the whole anmpunt of the nononer conponents al t hough no
copol yner i e 3FonSREL ey IRY 1 aMkE onaikee o c AFiomatisl yNanylA) compolads
prepared b ubj ectin t he foregoing m)notrer_(s) to the known or custonary
pol yrer i za%‘%h pPBce ed | y?tl’ﬁ%n%ﬁﬁl sP&ﬁnOpo!g'mﬁ;]z‘a@mbmpxmess) .
Al so, in general, there can be | 0 eﬂ the cal | ective charge process
(batch pdIARS Tt PBﬁﬁpﬁ?ceggﬂfSRéﬁﬁb 6rmt°v\h1ﬁfd15ﬁﬁ nﬁuﬂoééss?fjhﬁbet henTﬂi)Egner
emul si on pi .ocess, _etc. In, the cas ere. monomers and t}
are dr oppgafdl??t h{el?/a%g/gﬁé cvo’rﬂ]l’(ihu85§13§s dHphed o“F”%t;)HJw Gé‘&l"-?ltervop‘lpb‘ﬁtfld
| nci dent al ly.o.4:0e, . pol | zatjon te rat ure can be proper sel ecte
dependi ng él%(?rft”t e ki né o#a p#)’ioci/ur?eﬁ% ar’dh"'?%ltlnéﬂ’?f I t : B k#®nd can
be sel ect g Miatiliid Ne We¥BASrOh alni YD 5 KO .102 C.. goples o N N-
pol ymeri zat i%yn z‘Pllnli tdl;'at ors tghé'& are uded i joo¥pByrrolidone, and N,
dimethyl (meth) acrylamide;  hydroxyl  group-containing
monomers such as hydroxyalkyl (meth)acrylates and glycerin
dimethacrylate; amino group-containing monomers such as
aminoethyl (meth)acrylate and (meth) acryloyl morpholine;
imido group-containing ecyclohexyl maleimide and isopropyl
maleimide; epoxy group-containing monomers such as glycidyl
(meth)acrylate and methylglycidyl (meth)acrylate; and
isocyanate group-containing monomers such as 2-
methacryloyloxyethyl isocyanate. Polyfunctional
copolymerizable monomers (polyfunctional monomers) such as
triethylene glycol di(meth)acrylate, diethylene glycol
di (meth)acrylate, ethylene glycol di (meth)acrylate,
tetraethylene glycol di(meth)acrylate, neopentyl glycol
di (meth)acrylate, 1, 6~hexanediol di (meth) acrylate,
trimethylolpropane tri (meth)acrylate, pentaerythritol
tri (meth) acrylate, dipentaerythritol hexa(meth)acrylate ;
and divinylbenzene may also be used as the copolymerizable
monomer. The copolymerizable monomer may be used singly or

in admixture of two OoY more thereof. The term

" (meth) acrylic” as used herein refers to “acrylic and/or
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t he pol ynerization include azo based initiators such as
2,2'-azobi si sobutyronitrile, 2,2'-azobis(2-am di nopropane)

di hydrochl ori de, 2,2'-azobis[2-(5-nethyl-2-imdazolin-2- yl)propane]

di hydrochl ori de, 2,2'-azobis(2-methyl- propionam dine) disulfate, and

2,2 -azobi s(N, N -di - nethyl enei sobutyl am di ne) di hydrochl oride; persulfates
such as potassium persul fate and anmoni um persul fate; peroxi de based
initiators such as benzoyl peroxide, t-butyl hydroperoxide, and hydroxide
per oxi de; and redox based initiators conprising a peroxide and a reducing
agent, such s_a conpination of a persulfate and sodiumbisulfite and a
cgnbi nat i o%e%ﬁa‘ﬁr% ?%Ef de*Ofd &R um ey late” as  wsed dheoeipe

construed he g nveption.is limte thereto. Incidentally, the
pol yneri za '{;%%r%ni Cat ora?fﬁ-‘ﬁl%ée a & sorebhacruiataler dtien term

oi | - sol ubl ¢4 0df4 ~amount. _of, the polymerjzation initiator to be
used can be(lhéqu'%ip%%%las%?ect e HeBERG BeTRLR (HRFEHater P'agrylamide

pol yreri zat i LNt .the Kind,of .t he nonong t in general, can
be, " for e%#r‘%&% ksr%ltg{ia% Fe:ﬁ vra:ng'tltﬁlgn t h%n?ar%‘? oFS¥R o feFydenly’ 12gart by

charn rancies oan e e AR Rt R BEERSTEVESLY ng 1 he ¢

chain transfer agent may be used | stng the chain

transfer agent,sudhis$ cdpSHhkE iR oﬁé¥3I§”§§gﬁa{?ﬁ§i %%f%%ﬁ%ggchain

acrylic polymer (A). As the chain transter agent, usua
transfer agenléssuehads 50aUs Yby "wesaBtabasld/flYkhe %ho1 @ HAUAD of

nmer capt oaceti c acid, 2-nercaptoethanol,
the monomer components. Incidentally, the lower limit of
the amount of the copolymerizable monomer to be used is not
particularly limited but is desirably 2 % by weight based
on the whole amount of the monomer components although no
copolymerizable monomer may be used.

The acrylic polymer (A) can be prepared by subjecting

the foregoing monomer(s) to the known or customary

pelymerization process (especially, the emulsion
polymerization process). Also, in general, there can be
employed the collective charge process (batch

pPolymerization process), the monomer dropping process, the
monomer emulsion dropping process, etc. In the case where
monomers and the like are dropped, they may be continuocusly
dropped or dividedly dropped. Incidentally, the
polymerization temperature can be pProperly selected
depending upon the kind of a polymerization initiator'and
the like and can be selected within the range of from 5 to

100 °C.

Examples of polymerization initiators that are used in
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thioglycollic acid, 2-ethylhexyl thioglycollate, and 2,3- dine
thyl mercapto- 1 -propanol can be enunerated. The chain transfer agent can
be used singly or in adm xture of two or nore thereof. The anmount of the
chain transfer agent to be wused is usually in the range of from about
0.001 to 0.5 parts by weight based on 100 parts by weight of the nononer
components. The acrylic polymer (A) can be properly selected depending
upon the nononer fornulation and the anount or conpounding proportion of
t he nononers to be used so far as it contains a (neth) acrylic acid C4_12
al kyl ester as the mgjor conponent of the nmononers. For the sake of
reveal i ng Godrplewerisatipsi tineludmesizon, baseds iduististbt® steher g&ne
the formul gtion and conmpoundi ng proportion such that the_ ppl ynmer usually
has a gl asg'tzr'efr?sﬁ‘lh’rﬁi%%‘émﬂé?ﬂ(%g) B2 Az b ish 62 - amidi n@firdbane)
I nci dental |l y.,. the i ght . average nol ecul ar wei ght of the acrylic polyner
(A) may be d&m&% r norée 2'(TagobiskRml ,mﬁtfgoﬁ?bﬁmimm;zﬂ "
000, 000 referably from, about 250,000 to 900,000, and nore preferably
1}’rom abou% Y &J",Wﬁlg BOO,GGEYSFSGPF-BFlﬁFom cont%&%’iﬁ%bﬁ(%fﬁ‘;}n%ﬂw?s-rf i er
B)) The anioni.c_emul sifier ( containing a sul fur atom (su ur
git 2)211 cont a%r’fio g ﬁ@eérml sE%‘FBﬁ%F%?) is MY pdd’cazekis (N Niwdiso far

as it is a i.C . |sifier. -. 2 nt ai ni at I_east one sul fur atomin
t he nol ecuﬁlea.ei:li'1 3%3%1 e &raﬁl%lcﬂ’mteﬁe c@%’lyf%" 1ds Rersprlifaten sush ur
atom

as potassium persulfate and ammonium persulfate; peroxide
based initiators such as benzoyl peroxide, t-butyl
hydroperoxide, and hydroxide peroxide; and redox based
initiators comprising a peroxide and a reducing agent, such
as a combination of a persulfate and sodium bisulfite and a
combination of a peroxide and sodium ascorbate. But, it
should not be construed that the invention is limited
thereto. Incidentally, the polymerization initiator may be
a water-soluble initiator or an oil-soluble initiator. The
amount of the polymerization initiator to be used can be
properly selected depending wupon the kind of the
polymerization initiator and the kind of the monomer but in
general, can be, for example, selected within the range of
from about 0.01 to 1 part by weight based on 100 parts by
weight of the monomer components.

Also, a chain transfer agent may be used in the
polymerization. By using the chain transfer agent, it is
possible to adjust the molecular weight of the acrylic
polymer (A). As the chain transfer agent, usually employed

chain transfer agents such as lauryl mercaptan, glycidyl
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containing anionic enulsifier (B) is not particularly |imted. Exanples of

the sul fur atomcontaining anionic emulsifier (B) include alkyl sulfate
type anionic enulsifiers such as sodium |l auryl sulfate, amonium | auryl

sul fate, and potassium | auryl sulfate; polyoxyethylene alkyl ether sulfate

type anionic emulsifiers such as polyoxyethylene | auryl ether sodium
sul fate; polyoxyethyl ene al kyl phenyl ether sulfate type anionic

enul sifiers such as pol yoxyet hyl ene | auryl phenyl ether ammonium sul fate
and pol yoxyet hyl ene | auryl phenyl ether sodiumsulfate; sulfonate type
anioni c enul sifiers such as .sodi um dodecyl benzenesul fonate; and

sul fosuc&eﬁﬁa?ttagppe afMiPtaRAakdS er s atich as AmrHeanteathdnol,

S0l for - acoheelvehat SR Boet iR’ (Siceitentiate, - srdgiZ: br i1
adm xt ur &.of 04 p i S _(Lélr_\_ereof. he_sul %‘uar_ at om cont ai ni ng ani onj ¢

enul sifier can - pe TseJRETFP& N3t offPwisIAe eyl The ghaireh as
ol y oxyotFar st et dain', Had B0l AaiBl e in BitiRAe &% or o

pol yoxy eyt el 2l GRlciht o%nq:heo%{j}%ceg?% %ﬁ%‘%&% %C&%f%y%ﬁg%l :ne

bl ock polyners). Also, radical polyneriza

radi cal *beactiy CughAYBySUS A% ArARGRY  SEGHD '.g%”t‘{%%ﬁﬁgogfdﬂé 26 be

used in the sul fur atontcontaining afionlic enu

enul si fi partsNbyhwedight Waded SHCH00! RalrtstBY Welight iof Il Wohatmgd it 1S

preferable that the whole
components.

The acrylic polymer (A) can be properly selected
depending upon the monomer formulation and the amount or
compounding proportion of the monomers to be used so far as
it contains a (meth)acrylic acid C4-12 alkyl ester as the
major component of the monomers. For the sake of revealing
good pressure-sensitive adhesion, it is desired to
determine the formulation and compounding proportion such
that the polymer usually has a glass transition temperature
{Tg) of not higher than -20 °C.

Incidentally, the weight average molecular weight of
the acrylic polymer (A) may be about 200,000 or more (for
example, from about 200,000 to 1,000,000), preferably from
about 250,000 to 900,000, and more preferably from about
300,000 to 800,000.

{(Sulfur atom-containing anionic emulsifier {B))

The anionic emulsifier (B) containing a sulfur atom

(sulfur atom-containing anionic emulsifier (B)) i= not

particularly limited so far as it is an anionic emulsifier
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anmount of the enmulsifiers falls within the range of from 0.5 to 5 parts by
wei ght based on 100 parts by weight of the whole of the nononmer conponents
constituting the acrylic polyner (A). In general, the acrylic polyner (A
is used in the emulsified state. Accordingly, the sulfur atom containing

anionic emulsifier (B) can be used when the acrylic pol yner

(A is

emul sified. In this case, the sulfur atom containing anionic enmulsifier
(B) may be used when the acrylic polyner (A) is prepared by neans of

pol ymeri zation, or nmay be used when the acrylic polyner (A) previously
prepared in variQus polinerization Erocesses Is dispersed in water and

emul si fi eGORFALPABHE: 8F yeagF gapngu

fursatom ingtthe nodesulieng Mdisani c

enulsifie%BgB), i t islﬁgssible to carry out enulsification polynerization

at the ti of-°*fol
sul fur aton}%omtaining enul sifier
pol ynmer i zEGPRERERI08E

A di it

el o1 {1 FLEEFotnen ERER

$51 i°F pbrs mst

9 aFPLRuBf atpe sonhainesh|imethe ApulBurysitem-t he
éB)_ when _the acrylic polyner (A) is

rEPaC ¢ gmuLsafdes: akB)i t §Sof Refe PeREdRSulAxlyon.

I's refeiableéto use tq% sul fur at om cont ai ni ng ani oni c

A jatopTsortrining andendshilic

LI, BRHAIHS U AP L L

acid can hg

adm xture of two or nore er eor.

?Eéﬁéielbesﬂxﬂr%%hQééiudxﬂéﬁ¥¥1(éalﬁgﬁaPeaﬂﬁggiﬁhngL rg& 'n

sulfate, and potassium lauryl sulfate; polyocxyethylene

alkyl ether sulfate type anionic emulsifiers
polyoxyethylene lauryl ether sodium

pPolyoxyethylene alkylphenyl ether sulfate type

emulsifiers such as polyoxyethylene laurylphenyl

such as

sulfate;

anionic

ether

ammonium sulfate and polyoxyethylene laurylphenyl ether

sodium sulfate; sulfonate type anionic emulsifiers such as

sodium dodecylbenzenesulfonate; and sulfosuccinate type

anionic emulsifiers such as disodium lauryl sulfosuccinate

and disodium polyoxyethylene lauryl sulfosuccinate. The

sulfur atom-containing anionic emulsifier (B) can be used

singly or in admixture of two or more thereof.

The sulfur atom-containing anionic emulsifier (B) can

be used in combination with other emulsifier such as other

anionic emulsifiers and nonionic emulsifiers (such as

Polyoxyethylene alkyl ethers, polyoxyethylene alkylphenyl

ethers, polyoxyethylene fatty acid esters,

polyoxyethylene polyoxypropylene block polymers).

and

Also,

radical polymerizable emulsifiers into which a radical

reactive group such as a propenyl group is introduced can
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In the hydrophilic polynmer (C), exanples of the polyal kylene glycols

I ncl ude honopol yners such as pol yet hyl ene gl ycol and pol ypropyl ene gl ycol;
and copolynmers such as an ethyl ene glycol -propyl ene glycol copolyner. As
t he pol yvi nyl pyrrolidone, though polyvinylpyrrolidone as a honopol yner is
suitable, copolyners of vinylpyrrolidone and ot her copol ynerizabl e

nononmer can be used so far as they have hydrophilicity. As the polyvinyl

al cohol, known or custonmary pol yvinyl alcohols can be used, and the degree
of hydrolysis thereof 1is not particularly limted so far as they have
hydrophilicity. é; the poly(meth)acrylic acid, honopolyners such as

pol yacryl iR a%"rs& mP p&henethelity | ptomaepatahtingpanimic senhlasfaer
acryliczu%ggﬁetggcr lic acjd,copolynmer can be used. Besides, copolyners
of acrylic‘“acft arfb%ﬁr nBPRLIBLFLPE - aci I akBeot¢rge cyberpnenictabbthervnoner

can be used sp far as.they. have hydrophilicity. The wei ght average
emu oneprth% %%élpm *d, pb¥ yherPreferablet thatt thel whode

nmol ecul ar Weli
0.5 x 103 nEHE 850 ¢He, SEITIFRTT oERbTn wisn cthe soge ot fovm
prefer o0l 15 O ot phEd b edoB) pallel PSP AL, BB Senase e
Cover ed. Mg ha strer hande  ddtendl s Chiienes  etsh thtisgy e ' °
pressure- &aRpIid \EoRAMGSI M | ncreases so that the coating properties
In general, the acrylic polymer (A) is used in the
emulsified state. Accordingly, the sulfur atom-containing
anionic emulsifier (B) can be used when the acrylic polymer
{A) is emulsified. In this case, the sulfur atom-
containing anionic emulsifier (B) may be used when the
acrylic polymer (A) is prepared by means of polymerization,
or may be used when the acrylic polymer (A) previously
Prepared in various polymerization processes is dispersed
in water and emulsified. Incidentally, by using the sulfur
atom-containing anionic emulsifier (B), it is possible to
carry out emulsification polymerization at the time of
polymerization of the acrylic polymer (A).
By using the sulfur atom-containing emulsifier (B)
when the acrylic polymer (A) is pPolymerized, it is possible
to ensure stability of the polymerization. Accordingly, it
is preferable to use the sulfur atom-containing anionic
emulsifier (B) when the acrylic polymer (A) is polymerized.
(Hydrophilic polymer (C))

As the foregoing hydrophilic polymer (C), polyalkylene
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may possi bly be adversely affected. Incidentally, when the weight average
nol ecul ar wei ght of the hydrophilic polyner (C is froml x 103 to 1 x
105, a bal ance between the inproving effect of the adhesion against the
dewi ng surface or wetting surface and the coating properties is especially
excellent. As the hydrophilic polyner (C, polyethylene glycol and

pol yvi nyl pyrrolidone are especially preferable fromthe viewoint of
satisfying all of the addition anobunt and weight average nol ecul ar wei ght
thereof, the inproving effect of the adhesion against the dewi ng surface

or wettin urface, and the coating properties.. Incidentally, the

hydr ophi | i 31%6? s (6&#@9‘ PYc‘%fr?g'é by B}YYerwdd salrghods jtofs
contai ned i essure-sensitive adhegsive layer, but it is preferable
that the h}g’fid%ﬁ"ﬁ@{ T fk? (iS“?s Wt S‘?‘ﬁed“??n the Presshydrerhilicye
adhesi ve | f C aining it _in,the ueous, di spersion type

pressur e- sgfﬁ Ve ggileglg\k}e%eco?r%%dsi ?I"BﬁigTﬁé: h’ﬂirﬁgﬂ?FFErﬁonrre‘i"“{ 9T may

be used angy PN GG i N the aqueous di spersion type pressure--sensitive
adhesi ve conposition prior to the polynerization of the - 29 acrylic

polymer (A) of tiie aHe/! ik -sw’ ' esi ve wever,. in order
that the pol ynerization otgyt h ac%l I"C po é/yr're}er A) rr%?amrﬁ)l_?e%e %ﬂve&%%l y

af fected, igoliyalfIadrfs ablgl$ab10nt aige i hy(i{&ﬁ%&éi{m&% ymeL, 4f) 1 the
aqueous di spersion type pressure-sensitive adhesi Ve onposi tion by addi ng
it as an aguayetlsdldtie on gifyel th&and  polypropylene glycol; and
copolymers such as an ethylene glycol-propylene glycol
copolymer. As the pPolyvinylpyrrolidone, though
polyvinylpyrrolidone as a homopolymer is suitable,
copolymers of vinylpyrrolidone and other copolymerizable
monomer can be used so far as they have hydrophilicity. As
the polyvinyl alcohol, known or customary polyvinyl
alcohols can be used, and the degree of hydrolysis thereof
is not particularly 1limited so far as they have
hydrophilicity. As the poly (meth)acrylic acid,
homopolymers such as polyacrylic acid and polymethacrylic
acid and copolymers such as an acrylic acid-methacrylic
acid copolymer can be used. Besides, copolymers of acrylic
acid and/or methacrylic acid and other copolymerizable
monomer can be used so far as they have hydrophilicity.
The weight average molecular weight of the hydrophilic
polymer (C) is not particularly limited but can be ;, for
example, selected within the range of from about 0.5 x 103

to 5 x 10° (preferably from 0.8 x 10° to 3 x 10%, and more

preferably from 1 x 10° to 1 x 10°). When the weight
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pol ymeri zation of the acrylic polynmer (A). Thus, the aqueous dispersion
type pressure-sensitive adhesive conposition contains the acrylic polyner
(A), the sulfur atomcontaining anionic enulsifier (B), and the
hydrophilic polymer (C). In the aqueous dispersion type pressure-sensitive
adhesive conposition, with respect to the proportion of the sul fur

atom containing anionic enulsifier (B) to be contained, in the case where
the sulfur atomcontaining anionic enulsifier (B) is used when the
acrylic polynmer (A) is polynerized, the anount (proportion) of the sulfur
atom containing anionic _enmulsifier (B) to be used (contained) can be
usual |y sRYSFEER WPLRCHlAKe weight S fhhan hvdrerilicopslymers (By iwei ght
(preferably from0.5 to,5 parts by weight, and nore preferably from1l to 3
parts by wePHhtPYbaHY bﬂPgeﬁlﬁng§f' vef gfhepfadhesign| againshe thenoner
conmponents, constituting the agﬁ lic gol ner_(ﬁ%. | nci dental ly, when the
amount of THETRG FOF 3f%n?foﬁ? %Pﬁgs ﬁf%ﬁPclé p¥rred:  Pp) the ptheged is
too low, t oly | zation stability.is lLowered. On_the other hand, in
the case %‘%‘g’ttﬁeﬁae'rsdul il 3F oot g nYaRPSAEE HfI She ePreBPUre-used

amount (prosatt PL%% e BhBREVE i REELabEs" 35 PRnkl RheLfpanied BraPerties (p)
e N

and nore JpEEHeE aQb¥r£§Q”h$lEQu§aQarwte§.g@N: V5 Oftid Mgpf?{'li‘g Opgilﬁngr
(C) is from 1 x 10° to 1 x 10%°, a balance between the
improving effect of the adhesion against the dewing surface
or wetting surface and the coating properties is especially
excellent.

As the hydrophilic polymer (C), peolyethylene glycol
and polyvinylpyrrolidone are especially preferable from the
viewpoint of satisfying all of the addition amount and
weight average molecular weight thereof, the improving
effect of the adhesion against the dewing surface or
wetting surface, and the coating properties.

Incidentally, the hydrophilic polymer (C) may be
contained by any method so far as it is contained in the
pPressure-sensitive adhesive layer, but it is preferable
that the hydrophilic polymer (C) is contained in the
pressure-sensitive adhesive layer by containing it in the
agqueous dispersion type pressure-sensitive adhesive
composition. The hydrophilic polymer (C) may be used and
contained in the aqueous dispersion type pressure-sensitive

adhesive composition prior to the polymerization of the
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by wei ght of the acrylic polyner (A). Incidentally, in the aqueous

di spersion type pressure-sensitive adhesive conposition, the anmount of the
acrylic polyner (A) and the anmount of the whole of the nononer conponents
constituting the acrylic polyner (A) are approximately equal to each

ot her. Accordingly, the sulfur atomcontaining anionic enulsifier (B) can
be used in a proportion of fromO0.1 to 5 parts by weight (preferably from
0.5 to 5 parts by weight, and nore preferably from1l to 3 parts by weight)
based on 100 parts by wei ght of the whol e of the nononer conponents
constitutinﬁ¥#he acrylic polé regardl ess of whether the sulfur

at om cont &FRYhiC anPBhYReE null ?fl@ (B?elsaG§U&1°thﬁeFﬁéracﬁypﬁétpshyner

(A is pol rized op when the Vi ou repared acrylic polymer (A) is
emul sifié 33159nat%8 eﬁ?rcoﬁPsgrS?ﬁet§ﬁ¥fEFeaPBﬁYEBHEEPﬁFﬁQ ofnthai c

| sif d th | | d d
when lh'eeac*ﬁ. : %ﬁ?fﬂ“fe(% UReY %E’ o8 efef %@"Exsta%ff)) GBEL %ﬁa‘?&:ﬁ‘fiit.ﬁﬂ
is enul si | e u i on e sul fur
atom COﬂt%l%l ng%%lgorﬁgc %Brrx?ﬁ& i 1eﬂrug( %Yaé{‘TrD pgg'lfﬂ:eo‘g {’%’Bﬁ’fal éd)"’&a?’rg

| ect ed t he T bl
zﬁlfﬁre Xﬁ%%%ﬂ?aln?%gﬁég%+§ﬂlCaﬁg§?8|f$§Ls%§§ i eﬁsb?ggthigﬁLgfgggonlo 1
L omer L SamBs 161 6 phasRIAY K 287 bA Qg;uwahght slud el LPLer Fhe! "°

nmonomer conponents constituti e acryli emul si 0 usé a part

t her eof W&\ﬁﬂ&ﬁ%ﬁ%fp@h&n&ér&ﬂc'ﬁoPﬁLxPEu)zed and to add the
remai nder after the polynerization.

Thus, the aqueous dispersion type pressure-sensitive
adhesive composition contains the acrylic polymer (A), the
sulfur atom-containing anionic emulsifier (B), and the
hydrophilic polymer (C). In the aqueous dispersion type
pressure-sensitive adhesive composition, with respect to
the proportion of the sulfur atom-containing anionic
emulsifier (B) to be contained, in the case where the
sulfur atom-containing anionic emulsifier (B) is used when
the acrylic polymer (A) dis polymerized, the amount
(propoxrtion) of the sulfur atom-containing anionic
emulsifier (B) to be used (contained) can be usually
selected within the range of from about 0.1 to 5 parts by
weight (preferably from 0.5 to 5 parts by weight, and more
preferably from 1 to 3 parts by weight) based on 100 parts
by weight of the whole of the monomer components
constituting the acrylic polymer (A). Incidentally, when
the amount of the sulfur atom-containing anionic emulsifier
(B} to be used is too low, the polymerization stability is

lowered.
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On the other hand, the hydrophilic polynmer (C) can be wused in a proportion
of fromO0.5 to 15 parts by weight (preferably from1l to 13 parts by

wei ght, and nore preferably from1.5 to 10 parts by weight) based on 100
parts by weight of non-volatile matters (or solids) in the aqueous

di spersion type pressure-sensitive adhesive conposition. Incidentally, in
t he aqueous di spersion type pressure- sensitive adhesive conposition, a
crosslinking agent can also be used in place of the polyfunctional nonomer
(or together with the polyfunctional nononer). Incidentally, it is

possi ble to add such a crosslinking agent after the polynerization of the
acrylic pol ynerOpAfhanetberohand, d@ppltlemtcase ofhéteothe kA fawbabale,

t hereby inproving, cohesion of the pressure-sensitive adhesive. As the
crossl i nki FgRERRALNg cr a8dilondie nemlesik Biahat (B) e dsualdsed 3S@hedSehien
acrylic pressure-sensitive adhesives can be used, and for exanple, any of
wat er - sol UBFEVEPBELY| REPR3TadeAcsYldc malymsirub(A) cimsehubkifgedgectha Moy
be enpl oyed. The  crosslinking agent can be used singly or in adm xture of
two or nordPPRFedPropgrtiend| \of ckhapisad fatr vatem-cwhthimingr ansbhiki ng

agents include epoxy bgsed crosslinking agents (such as pol yethyl ene
gl ycol di gﬁ'gf%?"%%/he@), dfie "(ﬂ%ger(%r?atiyﬁél)i scapanbee basallly
crosslinkjgghég%g%SWiﬁgxaz%the based crosslinking agints, aziridine based
crosslinking agents, - hyar ophtl 289 £ otFeHi 8BoBEsOd1 drods|paktmgbugent s,
crosslInm4&&5&%”%5&&%&42$ﬂ§”9r§£ 0.5 to 5 parts by weight, and more
preferably from 1 to 3 parts by weight) based on 100 parts
by weight of the acrylic polymer (A). Incidentally, in the
agqueous dispersion type Pressure-sensitive adhesive
composition, the amount of the acrylic polymer (A) and the
amount of the whole of the monomer components constituting
the acrylic polymer (A) are approximately equal to each
other. Accordingly, the sulfur atom-containing anionic
emulsifier (B) can be used in a proportion of from 0.1 to 5
parts by weight (preferably from 0.5 to 5 parts by weight,
and more preferably from 1 to 3 parts by weight) based on
100 parts by weight of the whole of the monomer components
constituting the acrylic polymer (A) regardless of whether
the sulfur atom-containing anionic emulsifier (B) is used
when the acrylic polymer (A) is polymerized or when the
previously prepared acrylic polymer (A) is emulsified.
As a matter of course, the sulfur atom-containing
anionic emulsifier (B) may be used when the acrylic polymer
() is polymerized and when the acrylic polymer (A) thus

prepared by means of the polymerization is emulsified,
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active methylol group or an active al koxynethyl group, netallic chelate
based crosslinking agents, nelam ne resin based crosslinking agents, and
per oxi de based crosslinking agents. Exanples of oil-soluble crosslinking
agents include epoxy based crosslinking agents (such as NN N, N -
tetragl yci dyl - m xyl enedi am ne), isocyanate based crosslinking agents (such
as hexanet hyl ene diisocyanate), and oil-soluble carbodiimde based
crosslinking agents. Incidentally, the anmpbunt of the crosslinking agent to
be wused is not particularly imted but may be an anmount that is
generallyd§g§+o¥ed Ln acrylic pressure-sensitive adhesives. If desired,

S

t he aqueo Br & t pr &88yAdound, s(propoptihen) vefcdimossulfurmy be
conmpounde \M&j}éhses w{such as ammoni a water) or acids for adjusting the
pH and - SIFE RIS v e SOPRIC comulgifietsed(Bh prisssube- semsedi ve

adhesi ves, s peeling .adj ustin ents. .tackifiers, plasticizers,
softeners,(%ﬁ e’?lse,&cofspi e af S cKii8in,ithnforggeingesyange.

ant i oxi danh supfagtants..,ly. the pressure-sensitive adhesive tape or
sheet of tl%et %bn??oﬁ% essp"rbelsesﬁ%-gﬁﬁsiig‘ﬁves i Yermzgentaining, ned

oot SRS S B ACER 01 o

pressure-sensitive esive |ayer T .

T Shons, TSN P UGB abBACr 0¥ Ly BUSHRE 3 o

limited bt cashebe nticidred WbhBblehBS WU e ddQY aPRHL 1 10300, m and
enulsifier (A), to use a part thereof when the acrylic
polymer (A} is polymerized and to add the remainder after
the polymerization.

On the other hand, the hydrophilic polymer (C) can be
used in a proportion of from 0.5 to 15 parts by weight
(preferably from 1 to 13 parts by weight, and more
preferably from 1.5 to 10 parts by weight) based on 100
parts by weight of non-volatile matters (or solids) in the
aqueous dispersion type Pressure-sensitive adhesive
composition.

Incidentally, in the aqueous dispersion type pressure-
sensitive adhesive composition, a crosslinking agent can
also be used in place of the polyfunctional monomer (or
together with the polyfunctional monomer) . Incidentally,
it is possible to add such a crosslinking agent after the
polymerization of the acrylic polymer (A) and prior to
application of it onto the substrate, thereby improving
cohesion of the pressure-sensitive adhesive. As the

crosslinking agent, crosslinking agents that are usually
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Is usually fromabout 5 to 80 M Incidentally, in the case where the
pressure-sensitive adhesive layer has a multilayered structure, it is
actually difficult to make the pressure-sensitive adhesive layer in the
outernost side have a thickness of less than 1 Nm But, it is preferable
that the thickness of the pressure-sensitive adhesive layer in the
outernost side is made thin as far as possible and for exanple, may fal
within the range of fromabout 1 to 5 pm(preferably froml1l to 3 n). The
t hi ckness of the pressure-sensitive adhesive |ayer other than the

pressure- sltlve adhesive layer in the outernost side is not
particul d’r‘?ifPl 1hi ASFHdC REPYBIGaIRNSitive cadbedsives taat bd hesédl al

thlcknes%ﬂﬁé #ckness of t he whol e of the gressure sensitive adhesive | ayer
having a Pry EFAFPLes, any (of | Hatprnsedibd ot nrassdiankimgcagentss

t hi ckness_(t ot kness e pressure-sensitive adhesive layer. It
is prefera '(b ?hﬁ?iﬁﬁg Fé'sgéiﬁq@'”é‘é?ﬁ t3gentghBayy de t epployedheectThe a
pressure- ﬁﬁindhe5|v e,or Set havi ng a substrate. Exanples of

such a su str | ade I& (P?l?ﬁ% (§&@ﬁ%&;%5I§Etﬁﬂmaﬂ§qﬂqrnf
pol §P%°8§“ﬁ’f‘°r¥£'ﬁ% SRS SRS, it Tng \2f mipcdetotabte | m)
Can e SataniAk ug‘f‘yf?*f%es*ﬁ“{rater@ab e SR A os
1 e o s B i
dispersion type isocyanate based crosslinking agents,
oxazoline based crosslinking agents, aziridine based
crosslinking agents, hydrophilized carbodiimide based
crosslinking agents, crosslinking agents containing an
active methylel group or an active alkoxymethyl group,
metallic chelate based crosslinking agents, melamine resin
based crosslinking agents, and peroxide based crosslinking
agents. Examples of oil-socluble crosslinking agents
include epoxy based crosslinking agents (such as N,N,N’ N’'-
tetraglycidyl-m-xylenediamine), isocyanate based
crosslinking agents (such as hexamethylene diisocyanate),
and oil-soluble carbodiimide based crosslinking agents}
Incidentally, the amount of the crosslinking agent to be
used is not particularly limited but may be an amount that
is generally employed in acrylic pressure-sensitive
adhesives.
If desired, the aqueous dispersion type pressure-

sensitive adhesive composition may be compounded with bases

(such as ammonia water) or acids for adjusting the pH and
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based porous substrates (such as non-woven fabrics and woven fabrics).
Above all, use of Japanese paper as the substrate in the case where the
pressure-sensitive adhesive tape or sheet is a masking tape, or use of a
non-woven fabric as the substrate in the case where the pressure-
sensitive adhesive tape or sheet is a double-sided pressure-sensitive
adhesi ve tape or sheet, is especially effective for inproving the initial
adhesi on agai nst the dew ng surface or wetting surface. As the Japanese
paper, beaten wood pul ps or m xtures of the wood pulps with synthetic
short fibers can _be  suitably used. Exanples of synthetic polynmers in the
synthetic°§h%Ftaﬁ@b&%geﬁnéhaﬂeavarhsusléynuhediinpphﬁﬁaﬁ&e-séﬁsi%iQﬁ as

vi nyl on, nyl on, polyesters, polypropylene, and polyvinyl chloride. As the
non- wover®FaBFHESS ni @UFesasi reeddme adbusting tdgentys easkheiswistabl y
used. Thg%gas+s wei ght of the porous substrate is not particularly limted
but for HPFECLHBY S heSPhteRerpanfd 1o sf,r eolsatmg Sagen 890 (gheR. abbr e
concretsvlégl:i in the g§§%¥ mgere t he porous substrate is Japanese paper, the
basi s OIS 1R oY BRL . sApEio%tdants ysapd| surfantabbat 20 to 100 g/ n2
(particularly fﬂ(ﬂﬂh25 to 50 /ngg, and in the case where the porous
substrate is a hon-GoVEiTIse ekt adhggiypt tpe herpahmet sabstrat e

S usual lind " ARAROn') (e Fpdedbia-d05st Ll CKN OSSO Ja® Sunst rate can
formed on at least one side of the substrate. The
thickness of the pressure-sensitive adhesive layer (in the
case where the pressure-sensitive adhesive layer is of a
multilayered structure, the thickness means a total
thickness after drying) is not particularly limited but can
be selected within the range of from about 1 to 300 um and
is usually from about 5 to 80 pm., Incidentally, in the
case where the pressure-sensitive adhesive layer has a
multilayered structure, it is actually difficult to make
the pressure-sensitive adhesive layer in the outermost side
have a thickness of less than 1 jm. But, it is preferable
that the thickness of the pressure-sensitive adhesive layer
in the outermost side is made thin as far as Possible and
for example, may fall within the range of from about 1 to 5
um  {preferably from 1 to 3 pm) . The thickness of the
pressure-sensitive adhesive layer other than the pPressure-
sensitive adhesive layer in the outermost side is not
particularly limited but can be properly selected such that

the total thickness (thickness of the whole of the

pressure-sensitive adhesive layer having a multilayered
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sel ected according to the ained pressure-sensitive adhesive tape or sheet
and for exanple, may fall within the range of fromabout 5 to 300 m More
concretely, in the case where the substrate is Japanese paper, the

t hi ckness of the substrate is preferably from40 to 200 pm (especially
from 50 to 100 }.gym fromthe viewoints of strength and nerve, and in
the case where the substrate is a non-woven fabric, the thickness of the
substrate is generally from30 to 50 AM Incidentally, the substrate nay
have any formof a single-layer formor a nmultiple-layered form The
substrate speci al | he porous, substrate) may be - 36 subjected to

i mpr egnat i gsﬁ"tq}%*a‘l‘?%t i’8."=°g’ﬁ=5| i et rhavananumerated otbickhessknototsl
custonmary tnheatnents s as peeling treatnment depending upon the purpose.
The pr essurtrelﬁscekr{}sefsﬁs)ve°ggﬁé%i §shreviengidaiverfadligsivendayeon can be

pr oduced accordiﬂ:q 10 thefus L production process of pressure-sensitive
adhesi ve tapes or sheeft® ﬁﬁ% Bi ﬁgaﬁpé‘ﬁet RF &S esfsanad tirvss sadlesionsi t i ve
adhesi ve & OL.Sh Far_ exanple, in the case where the

pressur e-sengitiélec a%ﬁée?l:vé aﬁe%e%”’rﬂ?’at’s‘(&)staﬁ&teélvﬁdthne ®r

si ngl e- | ay &, JAESEAY a8 €12SI £yl esive,la , 1t is possible to prepare
a pressure-sensitive a he%si%/%ﬂ&fg%gebr &féﬁpe:{ef%rogxa’fﬂﬁlb,aa substrate

e ARG, B0 R, LSRR

backsi de t pedlyiRdpyland Ceahngy tQ@hﬁféﬁggﬁpgbfﬂgggu%copolymer films,
polyester films, polyimide films, polyvinyl chloride films,
and polyvinyl acetate films), metallic foils, and porous
substrates. In the invention, porous substrates can be
suitably used as the substrate. Examples of porous
substrates include paper based porous substrates (such as
Japanese paper, craft paper, and crepe paper}) and cloth
based porous substrates (such as non-woven fabrics and
woven fabrics). Above all, use of Japanese pPaper as the
substrate in the case where the Pressure-sensitive adhesive
tape or sheet is a masking tape, or use of a non-woven
fabric as the substrate in the case where the pressure-—
sensitive adhesive tape or sheet is a double-sided
pressure-sensitive adhesive tape or sheet, is especially
effective for improving the initial adhesion against the

dewing surface or wetting surface.
As the Japanese paper, beaten wood pulps or mixtures
of the wood pulps with synthetic short fibers can be
suitably used. Examples of synthetic polymers in the

synthetic short fibers include various synthetic polymers
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di spersion type pressure-sensitive adhesive conposition directly on at

| east one side (one side or both sides) of the substrate in a thickness
(total thickness) after drying of from5 to 300 ,im(preferably from5 to
80 nm , followed by drying, or coating the aqueous dispersion type
pressure- sensitive adhesive conposition directly on a separator in a

t hi ckness (total thickness) after drying of from5 to 300 pm (preferably
from5 to 80 pm) , drying and then transferring it onto the substrate.
Incidentally, in coating the aqueous dispersion type pressure-sensitive
adhesive ¢ sition,, . tomar oaters - 37 such as_a gravure rol
coater, a (r}'g%glrsésr olvllgg';gpér,X¥E°Ri'ssp?i')¥?s§%ﬁ?er,P%lm’ﬁpﬁﬁhn%oatmf,i a
bar coater P*ﬂi r,. and a spray coater can be used. In the
invention,pfg tn%gééﬁgi%ﬁx%ﬁbtecting the pressure-sensitive adhesive, it

Is desired to | am peeljng f£ilmon the pressure-sensitive adhesive
| ayer. Also, i ﬁi@t %gaggnvm%gpggnoéép%%ﬁ?hgmﬁ‘rz £s lﬂﬁg | Fepgrail; fibers

preferabl eylihat pui@sPaGh PHedeQfali§ SR rate is subjected to backside
treatnent with a péeling treatnent agent such as silicon based peeling

agents and | ongraai Baghky! whaghd 8ee! {Rg %@s NGRS Erhaetl__eets%e; N e

pressure-sensitive adhesive tape or sheet e inventron,
pressur e- spasiticutazdpesiing tddyisit | BokOeiampeh , 2haAF W | £129HE %S nge

di spersion type pressure-sensitive adhesive conposrtion, It can'réveal a

good initief &ebesiabowtgd nsé 208 gant Ng MO¥E A66nLEe¥Eil NIn the case
where the porous substrate is Japanese paper, the basis
weight of the porous substrate is usually from about 20 to
100 g/m? (particularly from 25 to 50 g/m?), and in the case
where the porous substrate is a non-woven fabric, the basis
weight of the porous substrate is usually from about 10 to
20 g/m®.

The thickness of the substrate can be properly
selected according to the aimed pPressure-sensitive adhesive
tape or sheet and for example, may fall within the range of
from about 5 to 300 um. More concretely, in the case where
the substrate is Japanese Paper, the thickness of the
substrate is preferably from 40 to 200 pm (especially from
50 to 100 um) from the viewpoints of strength and nerve,
and in the case where the substrate is a non-woven fabric,
the thickness of the substrate is generally from 30 to 50
pm.

Incidentally, the substrate may have any form of a

single-layer form or a multiple-~layered form.

The substrate (especially the porous substrate) may be
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surface. Al so, contam nation due to | ow nol ecul ar wei ght conponents el uted
by water absorption and swelling at the tine of peeling, or adhesive
residue due to insufficient cohesion can be inhibited or prevented.
Moreover, a force required for peeling under constant load is |arge so
that the pressure-sensitive adhesive tape or sheet of the invention has
excel l ent constant | oad peeling-preventing properties. In addition, since
the pressure-sensitive adhesive tape or sheet of the invention uses an
aqueous acrylic - 38 pressure-sensitive adhesive, it is desirable fromthe
st andpoi nt s, of afet and environnental hygi ene. Mreover, original
adhesi on BFPIRE ﬁgr§¥|&mBFSS§BFé9§eﬁ§PFF@SntaGHe§F&é1py treatsent or
substanti al | |re£ but the excellent adhesion that the acrylic
pressur e- g%ﬁi???v% &8h éPVE BFi grALPRYTKakreatmprtaxanpht a8. preddndi ng to

t he press e ensiti,ve adghesive tape or sheet of the invention, not only a
good adhestTREAGAF ScPePAing HPAY ERPfBEEPBFewet ti ng surface can be

reveal ed, but eel ing-preventin ro ertles under const ant Ioad i's
?%r SRuPAE
n

good. The inve SFFrﬁe EPEhd&r Wﬁxi?ﬂenBFeshﬁa%u?

o T WA A s, PO RSByt o

wei ght . (F¥&pasa! iop FxAlBhres AinALNd © %eess%wee whesve sfhgeLve
depending upon the kind of the pressure-sensitive adhesive
tape or sheet. For example, in the case where the
pressure-sensitive adhesive tape or sheet has a substrate
and has a single-layer pressure-sensitive adhesive layer,
it is possible to prepare a pressure-sensitive adhesive
tape or sheet (for example, a pressure-sensitive adhesive
tape wound up in a 1zrolled shape) by subjecting the
substrate to undercoating treatment, back-sizing treatment,
or backside treatment; and coating the foregoing aqueous
dispersion type pressure-sensitive adhesive composition
directly on at least one side (one side or both sides) of
the substrate in a thickness (total thickness) after drying
of from 5 to 300 um (preferably from 5 to B0 pm), followed
by drying, or coating the aqueous dispersion typre pressure-
sensitive adhesive composition directly on a separator in a
thickness (total thickness) after drying of from 5 to 300
pm (preferably from 5 to 80 m), drying and then
transferring it onto the substrate.

Incidentally, in coating the aqueous dispersion type

pressure-sensitive adhesive composition, customary coaters
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reactor equipped with a thernoneter, a stirrer, a nitrogen introduction
?ubg? and aqreFFex condenser was charged with 50 parts of water and purged
with nitrogen wth stirring at roomtenperature (25 C) for one hour.
Thereafter, 0.3 part of potassium persulfate was charged, and a nononer
enul sion having 92 parts of 2-ethylhexyl acrylate, 5 parts of butyl
acrylate, 2 parts of acrylonitrile, 1 part of acrylic acid and 0.8 part of
sodium | auryl sulfate enulsified with 50 parts of water was - 39 then
added dropwi se thereto at 70 C over 3 hours. Thereafter, the m xture was

ri pened afg or 2 hours to ete pol ynerization reactlon After
cijgl ing to FZ__Z,O%; nper St 1; %t?rof R odPYRrEgurselkurpaterwaa added

to the re g0 xt nd t res t|n m Xture was neutralized with 10
% by wei g%gsam%gmla vva%eerra’to p aﬁ"% gB%Euré barsrepferadife dinife

(herelnafbggtggnegbgpé ﬁgﬁgrggatggressu reié%gst?525|tlve adhesive A").

(Preparation Exa Adhesi ve) The sane

rocesr o2 5% gk e sl T, She UL SR Sy (oo

Adhesi ve were followed, except t € po

sodi um | apERksusu-5aheivhver ddifdRly ”E%’tz?itsi Oé(i Leagh! R Qggﬁ%fa”' ed

out, to prepare a pressure- sensitive ‘adhésive ere| na

referred peedSnyprESBHI o eNBid | Yo AMB MR Dt vd P%%%%%Ve‘)“l%x%@' e 3 of

Acrylic Pressure-sensitive Adhesive)
Also, in the case where no peeling film is utilized, it is

preferable that the back side of the substrate is subjected
to backside treatment with a peeling treatment agent such
as silicon based peeling agents and long chain alkyl based
peeling agents.

Nevertheless in the pressure-sensitive adhesive tape
or sheet of the invention, the pressure-sensitive adhesive
layer is formed of an acrylic aqueous dispersion type
pressure-sensitive adhesive composition, it can reveal a
good initial adhesion against the dewing surface or wetting
surface. Also, contamination due to low-molecular weight
components eluted by water absorption and swelling at the
time of peeling, or adhesive residue due to insufficient
cohesion can be inhibited or prevented. Moreover, a force
required for peeling under constant load is large so that
the pressure-sensitive adhesive tape or sheet of the
invention has excellent constant load peeling-preventing
properties.

In addition, since the pressure-sensitive adhesive

tape or sheet of the invention uses an aqueous acrylic
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The sane procedures as in Preparation Exanple 1 of Acrylic
Pressure-sensitive Adhesive were foll owed, except that the anpunt of
sodium lauryl sulfate during the preparation of the nononmer emul sion was
changed fromO0.8 part to 2 parts and that the post addition of 2.2 parts
of sodiumlauryl sulfate after the polynerization reaction was not
carried out, to prepare a pressure-sensitive adhesive (hereinafter
sonetinmes referred to as "pressure-sensitive - 40 adhesive C').
(Preparation Exanple 4 of Acrylic Pressure-sensitive Adhesive) A reactor
equi pped with a thernoneter, a stirrer, a nitrogen introduction tube, and
a refl ex CURAFRERIRRSLEE gAARRTIVeY niddk urks ( ndewinableul £tam) tlawing 46
parts of -etcp%l,.hex I t{;1cr‘1;}/éo{:'@:1te, 2.5 parts of butyl acrylate, 1 part of
acryl oni t A& .@fp%rct FFAERYY |and AN zenmen )k thygigne odi Mowreavey)
sulfate e z!iSijfni d with 75 parts_of ter and purged with nitrogen with
stirring at rodmte 8F3PE (95 Oftbeyr BREVALE: . PERYTIFeTsen®i DR part

(pol yrer | U, s, BB he LB anhiabiy nok mbagsly pobpberthed at a
0 1 part P RaR el ' Sy | Sh Al e Rre Shre TR TR ¢ vt
Parts of - SoRiEI SRl U Bl R ey ate, L part of
aCFy|Onitri|e,ﬂﬁd§ﬁaﬁﬁg to the pressure-sensitive adhesive tape or

sheet of the invention, not only a good adhesion against

the dewing surface or wetting surface can be raevealed, but

also peeling-preventing properties under constant load is

good.

The invention will be hereunder described in more
detail with reference to the following Examples, but it
should not be construed that the invention is limited
thereto. Incidentally, all parts are a part by weight.
(Preparation Example 1 of Acrylic Pressure-sensitive
Adhesive)

A reactor equipped with a thermometer, a stirrer, a
nitrogen introduction tube, and a reflex condenser was
charged with 50 parts of water and purged with nitrogen
with stirring at room temperature (25 °C) for one hour.
Thereafter, 0.3 part of potassium persulfate was charged,
and a monomer emulsion having 92 parts of 2-ethylhexyl
acrylate, 5 parts of butyl acrylate, 2 parts of
acrylonitrile, 1 part of acrylic acid and 0.8 part of

sodium lauryl sulfate emulsified with 50 parts of water was
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of acrylic acid and 1 part of sodiumlauryl sulfate enmulsified with 25
parts of water at 70 C over 3 hours (second stage pol ynerization).
Further, the reaction mxture was ripened at 75 C for 2 hours and then
cooled to roomtenperature, followed by neutralizing with 10 % by weight
anmoni a water to prepare a pressure-sensitive adhesive (hereinafter
sonetines referred to as "pressure - 41 sensitive adhesive D).
(Preparation Exanple 5 of Acrylic Pressure-sensitive Adhesive) The sane
procedures as in Preparation Exanple 1 of Acrylic Pressure-sensitive

t hat the anount of the sodium | auryl

Adhesive_t\'ﬁ.ere f%cx\ed except ol 1 _
sul fate im®he SRR aftherete patynifi 2°8 | @veracd i dwowws. changed
(her ci narPRRSBE Rt b GRS ohp s CIRRAd A 5-75 i w2 it ves £
COPLE beladh PRCi B AL ! S SIS S Ly
A L I g P NG RO R
! oersrite Bhe Chesln UMKl 161 SAISE g SPRLR 20 et
?L?EELZ;?@;%?%eﬁ%E 0- s%fgs%.rrfwewgggﬁéi Yfimoi S 4P gsaitteirmlow%s:r:e%oaaz:[eeda in a
pressure-sensitive adhesive (hereinafter sometimes referred
to as “pressure-sensitive adhesive A").
(Preparation Example 2 of Acrylic Pressure-sensitive
Adhesive)
The same procedures as in Preparation Example 1 of
Acrylic Pressure-sensitive Adhesive were followed, except
that the post addition of 2.2 parts of sodium lauryl
sulfate after the polymerization reaction was not carried
out, to prepare a pressure-sensitive adhesive (hereinafter
sometimes referred to as “pressure-sensitive adhesive B”).
(Preparation Example 3 of Acrylic Pressure-sensitive
Adhesive)
The same procedures as in Preparation Example 1 of
Acrylic Pressure-sensitive Adhesive were followed, except
that the amount of sodium lauryl sulfate during the
preparation of the monomer emulsion was changed from 0.8
part to 2 parts and that the post addition of 2.2 parts of
sodium lauryl sulfate after the polymerization reaction was

not carried out, to prepare a pressure-sensitive adhesive

(hereinafter sometimes referred to as “pressure-sensitive
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on one side of Japanese paper (substrate) having a basis weight of 30 g/ nR

and then dried to forma pressure- sensitive adhesive | ayer on one side of

t he Japanese paper (hereinafter sonetines referred to as

"pressure-sensitive adhesive tape A'). Also, 0.3 parts of an oil-soluble

epoxy based - 42 crosslinking agent (a trade nane: Tetrad C, manufactured

by Mtsubishi Gas Chem cal Conpany, Inc.) was added to 100 parts by

wei ght of non-volatile matters of the pressure- sensitive adhesive B to

prepare a pressure-sensitive adhesive conposition. This pressure-sensitive

adhesi ve %@$€05|t¢9ﬂ was coated in a thickness after drying of 2 m on one
e

side of a (34 fi I m havi ng a thickness of 60 mand then dried,

whi ch was %I ck on ess&:re- sensitive adhesive | ayer side of the
pressur e- gen 1%dh ape? A, °fo MEHia pPressnceseansitive

adhesi ve 43D g)XAIVPLE 2 To 100 parts by wei ght of non-volatile matters of

t he pressure senS|t|ve adhesive A 2 parts of polyethylene glycol (weight
aver age nol ec t: and 3 arts of an oil-soluble epoxy
based crossli lr?kl ng\'&?gg’%t 7%‘:&? Bﬁe TR ?ﬁnuﬁaﬁ"&r’é&?%y

Mt subi shij ASgedNsH 1%&{1 re add re an aqueous

di spersi on t ypee press‘ﬁ"‘l?ge:l Sensitive adhesY\@e LohS: et’ﬁ o) °ng?ﬂr‘"§raqﬂ%§)us

di spersi ashdpsd PRESRURE ﬁe{wﬁ Vﬁn@x%}&‘éi vgmuigggge tl,lla(%rinv&/as“coa;reg in a

t hi ckness after drying of
of 2-ethylhexyl acrylate, 2.5 parts of butyl acrylate, 1
part of acrylonitrile, 0.5 part of acrylic acid and 2 parts
of sodium lauryl sulfate emulsified with 75 parts of water
and purged with nitrogen with stirring at room temperature
(25 °C) for one hour. Thereafter, 0.025 part of 2,2'-
azobis (N,N’-dimethyleneiscbutylamidine) dihydro-chloride
(Polymerization initiator) was added, and the mixture was
polymerized at a temperature of 50 °C for 3 hours {(first
stage polymerization). Thereafter, 0.1 part of potassium
Persulfate was further charged, and the mixture was
polymerized while adding dropwise a mixture (monomex
emulsion) having 46 parts of 2-ethylhexyl acrylate, 2.5
parts of butyl acrylate, 1 part of acrylonitrile , 0.5 part
of acrylic acid and 1 part of sodium lauryl sulfate
emulsified with 25 parts of water at 70 °C over 3 hours
(second stage polymerization). Further, the reaction
mixture was ripened at 75 °C for 2 hours and then cooled to
room temperature, followed by neutralizing with 10 % by
weight ammonia water +to prepare a pressure-sensitive

adhesive (hereinafter sometimes referred to as “pressure-
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on one side of Japanese paper (substrate) having a basis weight of 30 g/ nR
and then dried to forma pressure- sensitive adhesive | ayer on one side of
t he Japanese paper (hereinafter sonetines referred to as
"pressure-sensitive adhesive tape B"). Also, 0.3 parts of an oil-soluble
epoxy based crosslinking agent (a trade nane: Tetrad C, manufactured by

M t subi shi Gas Chem cal Conpany, Inc.) was added to 100 parts by wei ght of
non-vol atile nmatters of the pressure- sensitive adhesive Cto prepare a
pressure-sensitive adhesive conposition. This pressure-sensitive adhesive
conposi tion was coated.in a thickness after drying of 2 m on one side of a
pol yet hyl efE B HVTa AP ¥hiDilness of 60 mand then dried, which was

t hen stuck &r}thae r.essure- sensitive adhesive_| ayer side of the

pressur e- sensi tive 258hestiA R Lpe B, tf obPEEN1Acyr Brassurarrensitive
adhesi ve - e)NPLE 3 To 100 parts by weight of non-volatile matters of
the pressure-séensi'tive adhesive D, 2 parts of polyethylene glycol (weight
aver age nol ecul wej : . 20Q) and 0..2 arts of .an qil-saol ubl e epoxy
based crossl i nki"ilb?llg'ga a%%% 2:%%?%31 g “naft®: 1T‘et$"‘éﬁpt‘,’aﬁh%fm b of

M t subi shi : ) . . re_added to are an aqueous

di sper si onAﬁéLgﬂiﬁ%%%%%i%hégﬁgglggnp%%’ﬁ i Sﬁifg‘l’ﬁ s ARk

di spersi onchuRe dH&LS AEERE Ty S98E5h vV Si.td_Qn. was ated i.n

t hi ckness after dryi%gég?62§%m%\(§aﬁ one sl dgag?ggg%éﬁéésaeepab’érggguﬁ’ﬁsr"a
having a baddstion after the polymerization reaction was changed from

a
te)

2.2 parts to 3.2 parts, to Prepare a pressure-sensitive
adhesive (hereinafter sometimes referred to as “pressure-
sensitive adhesive E¥).
EXAMPLE 1

To 100 parts by weight of non-volatile matters of the
pressure-sensitive adhesive A, 10 parts of pPolyethylene
glycol (weight average molecular waight: 1,000) and 0.3
parts of an oil-soluble epoxy based crosslinking agent (a
trade name: Tetrad C, manufactured by Mitsubishi Gas
Chemical Company, Inc.) were added to Prepare an aqueous
dispersion type pressure-sensitive adhesive composition.
This aqueous dispersion type pressure-sensitive adhesive
composition was coated in a thickness after drying of 25 pm
on one side of Japanese paper (substrate) having a basis
weight of 30 g/m’ and then dried to form a pressure-—
sensitive adhesive layer on one side of the Japanese paper
(hereinafter sometimes referred to as “pressure-sensitive
adhesive tape A”).

Also, 0.3 parts of an oil-soluble epoxy based
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weight of 30 g/n2 and then dried to obtain a pressure- sensitive adhesive
tape. COVPARATIVE EXAMPLE 1 - 44 To 100 parts by weight of non-volatile
matters of the pressure-sensitive adhesive A, 0.3 parts of an oil-soluble
epoxy based crosslinking agent (a trade name: Tetrad C, nmanufactured by
M t subi shi Gas Chem cal Conpany, Inc.) was added to prepare an agueous

di spersion type pressure- sensitive adhesive conposition. This aqueous

di spersion type pressure-sensitive adhesive conposition was coated in a
t hi ckness after drying of 27 pmon one side of Japanese paper (substrate)

havi ng a basi ¥@E%§é of 30 g/nQ and then dried to obtain a
pr essur e CEERS il"'l Rgsmfe (@& adecommerA etz adX AVPrB i fic tifd dyt S by

wei ght o non VOb&fb%; natters of the pressure-sensitive adhesive E, 0.3
parts of SEPAF A seomRARE 5| iIME-Ng waen@added rtde Tdne:

Tetrad C facture t subi shi Gas Chem cal Conpany, Inc.) was
added topﬁr gﬁa affi® éﬂgﬁoﬁ’ dPperetaiiigpmagitessuaf thasipressuadhesi ve

conposi t aqueous di spers e pressure-sensitive adhesive
conp03|t%§ﬁsﬁ§gb%oa%' S5V tthic %es@rég?é? diyi PFessureysessidioesi de of

a ol ye t hi ness of 60 pmand then dried, which was
t helr[: s%lu%Ej‘%%E?ﬁe pre gg%%ggg%hm tﬂ'}é"s d?ﬁfs'ﬂ 9 %ﬂé"rs‘s’i’d’é ofdhgsive
pressur ezgpBakliitY6nd g%%s'c%%tteﬁj%.n ofn R8P & afte:(:) 8:;;%':3 3£

pressure--sensitive esi ve
on one side of a polyethylene film having a thickness of 60

im and then dried, which was then stuck on the pressure-
sensitive adhesive layer side of the pressure-sensitive
adhesive tape A, to obtain a pressure-sensitive adhesive
tape.
EXAMPLE 2

To 100 parts by weight of non-volatile matters of the
pressure-sensitive adhesive A, 2 parts of polyethylene
glycol (weight average molecular weight: 1,000) and 0.3
parts of an oil-soluble epoxy based crosslinking agent (a
trade name: Tetrad C, manufactured by Mitsubishi Gas
Chemical Company, Inc.) were added to Prepare an aqueous
dispersion type pressure-sensitive adhesive composition.
This aqueous dispersion type pressure-sensitive adhesive
composition was coated in a thickness after drying of 25 um
on one side of Japanese paper (substrate) having a basis
weight of 30 g/m®’ and then dried to form a pressure-
sensitive adhesive layer on one side of the Japanese paper
(hereinafter sometimes referred to as “pressure-sensitive

adhesive tape B”).
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COVPARATI VE EXAMPLE 3 To 100 parts by weight of non-volatile matters of the
- 45 pressure-sensitive adhesive D. 0.2 parts of an oil-soluble epoxy
based crosslinking agent (a trade nane: Tetrad C, nanufactured by

Mt subi shi Gas Chemical Conpany, Inc.) was added to prepare an aqueous

di spersion type pressure- sensitive adhesive conposition. This aqueous

di spersion type pressure-sensitive adhesi ve conposition was coated in a
thickness after drying of 27 mon one side of Japanese paper (substrate)
havi ng a basis weight of 30 g/n2 and then dried to obtain a

pressur e-sensi i Eval uati on net hods) The

pr essur e- sensi Hégggﬁ’g? ﬁp%%g% égt alaﬁ’eg ‘?h]; h-’rB@a%#ﬂ%f ?ﬁ@ﬁg g:ﬁ:; o
respec
onr oss 1 FEoRERTRKERg ablni Ys‘? Yereengams; r fesren &ﬁa@spufn@tp@eui by rate
n
he ol | ouF b8ba AT el Ichafabal tepe S#%LSEPE' o CagdPdarton1P0eul 1 s

hre fﬁIIOMAnggneasurenent ru&gAJQ n he measurenment nethods, wth
are sho a

respect toélteﬁe %ssur% sen3|t|ve aci'ha s’1a"\f§d oEt Efa;/:ar 13: PEF?SS/:?PERg film
stuck the n

poIyethyléeﬁlg@?"ltbblé ?ﬁggggﬁgﬁent net(i?fépa%mes?onpﬁaﬁgﬁ§? ¢ BshE%FPng

sur f ace) £ﬂﬂ$§§6335cé$¥b§E%E% nd wag, ;kep r@%%ﬂkﬁ-%ebgéﬁgﬁé agdﬁeslve
tenperature of 0 C placed in a therno-hygros rc ch

composition was coated in a thickness after drying of 2 m
on one side of a polyethylene film having a thickness of 60
um and then dried, which was then stuck on the pressure-
sensitive adhesive layer side of the Pressure-sensitive
adhesive tape B, to obtain a pPressure-sensitive adhesive

tape.

EXAMPLE 3

To 100 parts by weight of non-volatile matters of the
pressure-sensitive adhesive D, 2 parts of pelyethylene
glycol (weight average molecular weight: 500,000) and 0.2
pParts of an oil-soluble epoxy based crosslinking agent (a
trade name: Tetrad C, manufactured by Mitsubishi Gas
Chemical Company, Inc.) were added to Prepare an aqueous
dispersion type pressure-sensitive adhesive composition.
This aqueous dispersion type pPressure-sensitive adhesive
composition was coated in a thickness after drying of 27 um
on one side of Japanese paper (substrate) having a basis
weight of 30 g/m?’ and then dried to .obtain a pressure-

sensitive adhesive tape.

COMPARATIVE EXAMPLE 1
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of 23 C x 65 % RH for one hour. Then, the glass was taken - 46 - out from
the box (at this time, the glass surface becane in the dewi ng state or
wetting state); 10 seconds thereafter, the pressure-sensitive adhesive
tape cut into a wdth of 18 nm (each of the pressure-sensitive adhesive
tapes obtained in Exanples 1 to 3 and Conparative Exanples 1 to 3) was
stuck on the glass by reciprocating a roller of 2 kg one tinme; 10 seconds
after sticking, the pressure-sensitive adhesive tape was peeled at an
angle of 180 at a peeling rate of 300 mimn, to neasure an adhesion (N 18
nm wi dt h) agai(,)‘%zt qt{Ee dew ng surface or wetting surface of glass

(herei nafter sdfetiffbPrErs Pydwedght ofdnesi-yoladilesmatitersieif i tige
surface") .. (Measurenent. met hod_of peeling rate under constant |oad) The
pressur e- SERSTHINE S aghesine A o0a3vparhs of B mnX-eaciulfe t he
pressure- %?g%%til\)/esaghesi ve t.apes obtained in Exanples 1 to 3, and
Conparati v anprest] s st %t 3ERPEN Gh BERPRi Mamesr dTegrad C,

reci procati I of.,500 .0. qne fine_and 30 _m nutes after sticking,
fixed on htaﬁg‘f%(?:t&]r!e? l%’d%r'&"%ﬂ‘b‘%‘%faté?ﬁec ERLPRY SABPanyecdmes .90 washi | e

applying g d 3 the termnal ends of the pressure-sensitive
adhesi ve tgpk)%a T%é p 5??%gedi g’t‘an%%u%%‘?s PETE10N ot RS h AT SR/ULES C was

measur ed, shRg5 kY  PLNn lLi.:ng rate.(.cm hr) under constant | oad.
( Measur enent met hod © ég%lp% %Pq?%l% G Reme (‘Lé’n FFEeoUy HEpPensdaly an

ESCA anal ¥zpe predszd-JHE iV e]amddiQe composition was coated in
a thickness after drying of 27 Hm on one side of Japanese
Paper (substrate) having a basis weight of 30 g/m’ and then

dried to obtain a pressure-sensitive adhesive tape.

COMPARATIVE EXAMPLE 2

To 100 parts by weight of non-volatile matters of the
pressure-sensitive adhesive E, 0.3 parts of an oil-soluble
epoxy based crosslinking agent (a trade name: Tetrad C,
manufactured by Mitsubishi Gas Chemical Company, Inc.) was
added to prepare an aqueous dispersion type pressure-
sensitive adhesive composition. This aqueous dispersion
type pressure-sensitive adhesive composition was coated in
a thickness after drying of 2 pm on one side of a
polyethylene film having a thickness of 60 pm and then
dried, which was then stuck on the Pressure-sensitive
adhesive layer side of the pressure-sensitive adhesive tape
B of Example 2, to obtain a Pressure-sensitive adhesive
tape.

COMPARATIVE EXAMPLE 3

To 100 parts by weight of non-volatile matters of the
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- 47 manufactured by ULVAC PHI, | NCORPORATED, the surface of the
pressure-sensitive adhesive |ayer of each of the pressure- sensitive
adhesi ve tapes obtai ned in Exanpl es 1dto 3 and Cbnparat|VﬁtEﬁﬁggles 1to 3
was qualitatively analyzed by the w de scanni ng neasurene

cond?tions of ray source (X-ray source): MyKa [300 W (15 kV)],
phot oel ectron taking-out angle: 45, analysis area. 1.1 mmt and further
t he narrow scanni ng nmeasurenment with respect to the detected el enent,

thereby determning a ratio of sulfur rfe
the pressure-sensitive adhesive |ayer of each of the pressure-sensitive

adhesi ve

t%ﬁﬁﬁfu¥ﬁ7f?ﬂﬁltif?rﬁ esAve\ Py g.2E@qq$s\g MR\oilssoluble
epoxy based crosslinking agent (a trade name: Tetrad Cc,
manufactured by Mitsubishi Gas Chemical Company, Inc.) was
added to prepare an aqueous dispersion type pressure-
sensitive adhesive composition. This aqueous dispersion
type pressure-sensitive adhesive composition was coated in
a thickness after drying of 27 pm on one side of Japanese
paper (substrate) having a basis weight of 30 g/m? and then
dried to obtain a pressure-sensitive adhesive tape.
(Evaluation methods)

The pressure-sensitive adhesive tapes obtained in
Examples 1 to 3 and Comparative Examples 1 to 3 were
measured with respect to the adhesion against the dewing
surface of wetting surface of glass, the peeling rate under
constant load, and the ratio of sulfur element on the
surface in the following measurement methods. The
measurement or evaluation results are shown in Table 1.

Incidentally, in any of the measurement methods, with
respect to the pressure-sensitive adhesive tape having a
polyethylene film stuck thereon, the measurement was
carried out after peeling away the polyethylene film.
(Measurement method of adhesion against the wetting
surface)

A glass as the adherend was kept within a box set at a
temperature of 0 °C placed in a thermo-hygrostatic chamber

of 23 °C x 65 % RH for one hour. Then, the glass was taken
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out from the box (at this time, the glass surface became in
the dewing state or wetting state); 10 seconds thereafter,
the pressure-sensitive adhesive tape cut into a width of 18
mm (each of the pressure-sensitive adhesive tapes obtained
in Examples 1 to 3 and Comparative Examples 1 to 3) was
stuck on the glass by reciprocating a roller of 2 kg one
time; 10 seconds after sticking, the pressure-sensitive
adhesive tape was peeled at an angle of 180° at a peeling
rate of 300 mm/min, to measure an adhesion (N/18 mm-width)
against the dewing surface or wetting surface of glass
(hereinafter sometimes referred to as “adhesion against the
wetting surface”).
(Measurement method of peeling rate under constant load)
The pressure-sensitive adhesive tape cut into a width
of 18 mm (each of the pressure-sensitive adhesive tapes
obtained in Examples 1 to 3 and Comparative Examples 1 to
3) was stuck on an acrylic board by reciprocating a roller
of 500 g cne time and 30 minutes after sticking, fixed on
the acrylic board such that the peeling angle became 90°
while applying a load of 30 g on the terminal ends of the
pressure-sensitive adhesive tape. The peeling distance per
hour in an atmosphere at 23 °C was measured, thereby
determining a peeling rate {cm/hr) under constant load.
(Measurement method of ratio of sulfur element on the
surface)

Using an ESCA analyzer (analyzer name: Model 5400)
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manufactured by ULVAC-PHI, INCORPORATED, the surface of the
pPressure-sensitive adhesive layer of each of the pressure-
sensitive adhesive tapes obtained in Examples 1 to 3 and
Comparative Examples 1 to 3 was qualitatively analyzed by
the wide scanning measurement under conditions of ray
source (X-ray source): MgKa [300 W (15 kV)], photoelectron
taking-out angle: 45°, analysis area: 1.1 mm¢ and further
by the narrow scanning measurement with respect to the
detected element, thereby determining a ratio of sulfur
element (atomic %) on the surface of the pressure-sensitive
adhesive layer of each of the Pressure-sensitive adhesive

tapes.
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OmO O0fd 0O HC to 41 I~ O U The proportion of sodiumlauryl
sulfate in the inner portion of the pressure-sensitive adhesive |ayer is a
proportion (a part by weight) based on 100 parts by weight of the whole of
t he nononer conponents of the acrylic polyner in the inner portion of the
pressure-sensitive adhesive |ayer. The proportion of sodiumlauryl sulfate
in the surface portion of the pressure-sensitive adhesive layer is a
proportion (a part by weight) based on 100 parts by weight of the whole of

t he nononer c¢mppngnts pf N acrytirc—pptyrer—i+at he surface portion of
the pressure-gsensitive | adhepive | ayer. TQF propdrtion of sodiumlauryl
sulfate in the §nmer pprtiewph a sur®ce portien |of the pressure-sensitive
adhesi ve | ayeq gs @ proportipn par t- by weilghf?) |based on
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100 parts by weight of the whole of the nononer conponents of the acrylic
polymer in the inner portion and surface portion of the pressure-sensitive
adhesive layer. The proportion of polyethylene glycol is a proportion
based on 100 parts by weight of solids of the aqueous dispersion type
pressure-sensitive adhesive conposition. As is clear fromTable 1, it has
been confirnmed that any of the pressure-sensitive adhesive tapes of
Exanples 1 to 3 are excellent in adhesion against the dewing surface or
wetting surface of glass and have a good adhesion against the wetting
surface as” conptRedPRPPATthenpods ssadium SDauseDs isuil¥a +adi85| Mke t 2RGSO
Conparative Exanples 1 to 3. Also, any of the pressure-sensitive adhesive
tapes of RSEMPRs of { ;e aRreseutesepesitive prehestivey DagRert @S aunder
constant |oad. This is because in the Exanples, the anionic enulsifier
contaimlﬂf%?@ﬁﬁ?{ﬁnaf%n??§tu93d"&§9hﬁé bayseidsicin €00 tpeer s dp@r ik 2ghef
sodiun1|aghquﬂ#'fabe as the _anionic enulsifier containing a sulfur atom

i s proper Th e ¥WiPLScLhothi®onmBRoRRE Fempenentensif | theadkesiyec | ayer

(nor eover, J¥ ifﬁ t?ﬁ whpol e of the pressure- sensitive adhesive |ayer);
and pol yethylane giVco8s 1RRET hRATIHAD | OfpokYRerpresserecsersitiva

proper prRfdd Qi ld£ the invention has been described in detail and
W th referenceJ'Eo sip%éflc enbodi ments thereof, it will be apparent to one

K Led L Lhe id daoeid:p sy ANAGS ALy {458 O e S
portion of the pressure-sensitive adhesive layer is a
proportion (a part by weight) based on 100 parts by weight
of the whole of the monomer components of the acrylic
pPolymer in the surface portion of the Pressure-sensitive
adhesive layer.

The proportion of sodium lauryl sulfate in the inner
poxtion and surface portion of the Pressure-~sensitive
adhesive layer is a proportion (a part by weight) based on
100 parts by weight of the whole of the monomer components
of the acrylic polymer in the inner portion and surface
portion of the pressure-sensitive adhesive layer.

The proportion of Polyethylene glycol is a pProportion
based on 100 parts by weight of solids of the agqueous
dispersion type pressure-sensitive adhesive composition.

As is clear from Table 1, it has been confirmed that
any of the pressure-sensitive adhesive tapes of Examples 1
to 3 are excellent in adhesion against the dewing surface

or wetting surface of glass and have a good adhesion

against the wetting surface as compared with the pressure-
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the spirit and scope thereof. Wat is Clainmed is: 1. A pressure-sensitive
adhesi ve tape or sheet conprising a substrate having a pressure-sensitive
adhesive |ayer on at |east one side thereof, wherein the whole of the
pressure-sensitive adhesive layer is forned of an aqueous dispersion type
pressure-sensitive adhesive conposition containing, as a base polyner, (A
an acrylic polyner containing a (neth)acrylic acid C4-12 al kyl ester as
t he maj or nonomer conponent; and in a surface portion of the pressure -
sensitive adhesive layer within the range of wup to 3 nminward fromthe
outer facseméitivepadhesite SEiSdd i ¥e &'&Eﬂr‘éﬁ:ﬂ?’eﬁxaﬁ e@N 12N QNigC
emul sifier containing a sulfur atomis contained In a proportion of from
0.1 to 3 Bsts bynywight theseprenskie-panss tive'Cadhesie t Repuao! geof the
nononer conponents constituting the acrylic polymer (A) that“torns the
surface péxanphesfltite Prassugeodens tpeel iflgsteval BiSY  paBHetbled!t | cast
one hydrophilic polyner selected from pol yal kyl ene gl ycol's,
pol yvi nyly3den| ¢ometanpolyad nyl al cohol, and poly- (meth)acrylic acid is
contained in a proportion of from0.5 to 15 parts by wei ght based on 100
parts by wei ghfhd$ nds- \hscaude nant erthé n Ekampliegous whespeasignikype
pressure- sensjtive adhesive conposition of the whole of the
pressur e-TUHIIF1RT qopeRtaEningera 2sulfurpr etom e-di¥ensidéde gslheshye tape
or sheet aci:oréjj ng to claim1, wherein the anionic enulsifier (B) - 52
emulsifier; the proportion of sodium lauryl sulfate as the

aniocnic emulsifier containing a sulfur atom is Proper in
the surface portion of the Pressure-sansitive adhesive
layer (moreover, proper in the whole of the pressure-
sensitive adhesive layer); and polyethylene glycol as the
hydrophilic polymer is contained in a proper proportion.
While the invention has been described in detail and
with reference to specific embodiments thereof, it will be
apparent to one skilled in the art that various changes and
modifications can be made therein without departing from

the spirit and scope thereof.
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containing a sulfur atomis at |east one sul fur atom containing anionic
emul sifier selected fromal kyl sulfate type anionic emulsifiers,
pol yoxyet hyl ene al kyl ether sulfate type anionic enulsifiers,
ol yoxyet hyl ene al kyl phenyl ether sulfate type anionic enulsifiers,
pol'yoxy y yl pheny yp
sul fonate type anionic enulsifiers, and sulfosuccinic acid type anionic
yp yp
emul sifiers. 3. The pressure-sensitive adhesive tape or sheet according to
claim1l1, wherein the proportion of the anionic enulsifier (B) containing a
sul fur atomin the whole of the pressure-sensitive adhesive layer is from
0.5 to 5 hats i Cladimgd dmssed on 100 parts by weight of the whole of the
nonomer conponents constituting the acrylic polyner (A) according to the
aqueous di sper di-on & ypBErpseusereensitiveyve adidimsie/e £apROSidy OnsKdet he
whol e of the pressure-sensitive adhesive layer. 4. The pressure-sensitive
adhesi ve CEFPTIS1N%e& suhaidiatiendaving & pressvmy-ciensitive sdidsDes
portion of the n¢F)ressure-sensitive_adhesive | ayer within the range of up to
3 nm i nward¥FFortt hatodeasts fne osidee theaeof o whams in veheadhedie eof ayer
a ratio of,sul fur element b\é the ESCA neasurenent is less than 1 atomc %
5. The pressur BXSEREFE 78 S dTPy catlipaive shaver adeorformedo <f aian 1,
wherein t g{'ﬂggo%%sur%—isé nsxistiiove %dhesi ve | ayer on one side of the substrate
has a nultllayered structure; tHePfr esSFeFSRRsanAd tdoifesi adhesiye | ayer
in the ouL.ghpRst tikde é@&ﬁ&i'}i&kngé SaOLafsreorBo yt'n?erS, (A) an acrylic
polymer containing a (meth)acrylic acid C;_ ;5 alkyl ester as
the major monomer component; and in a surface portion of
the pressure-sensitive adhesive layer within the range of
up to 3 nm inward from the outer face of the pressure-
sensitive adhesive layer, (B) an anionic emulsifier
containing a sulfur atom is contained in a Proportion of
from 0.1 to 3 parts by weight based on 100 parts by weight
of the whole of the monomer components constituting the
acrylic polymer (A) that forms the surface portion of the
pressure-sensitive adhesive layer, and (C) at least one
hydrophilic polymer selected from polyalkylene glycols,
polyvinylpyrrolidone, polyvinyl alcohol, and poly-
(meth)acrylic acid is contained in a pProportion of from 0.5
to 15 parts by weight based on 100 parts by weight of non-
volatile matters in the aqueous dispersion type pressure-
sensitive adhesive composition of the whole of the
pressure-sensitive adhesive layer.

2. The pressure-sensitive adhesive tape or sheet

according to claim 1, wherein the anionic emulsifier (B)
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pun and contains the anionic enulsifier (B) containing a sulfur atomin a
proportion of fromO0.1 to 3 parts by weight based on 100 parts by wei ght
of the whole of the nononer conponents constituting the acrylic polyner
(A) that fornms the pressure-sensitive adhesive layer in the outernost
side; and the pressure-sensitive adhesive |l ayer contains the anionic

emul sifier (B) containing a sulfur atomin a proportion of fromO0.5 to 5
parts by wei ght based on 100 parts by weight of the whole of the nonomer
conmponents constituting the acrylic polyner (A) according to the aqueous
di sper si orFplping s @ espdfivrt i vbomdhiasi ue TeaAPOSiddedN o1 sifie woghe of
the pressure-sensitive adhesive layer having a multilayered structure and
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whol e of th {#fssure sensitive adhesive layer. 6. The pressure-sensitive
adhesi ve t she Ypeacco?’tﬁ‘-?fg‘-QO cemudsifiererei n pdbyoxyethylene
pressure-sensiti.ve _adhe ve Ia is formed of the aqueous dispersion type
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3. The pressure-sensitive adhesive tape or sheet
according to claim 1, wherein the pProportion of the anionic
emulsifier (B) containing a sulfur atom in the whole of the
Pressure-sensitive adhesive layer is from 0.5 to 5 parts by
weight based on 100 parts by weight of the whole of the
monomer components constituting the acrylic polymer (A)
according to the aqueous dispersion type pressure-sensitive
adhesive composition of the whole of the Pressure-sensitive
adhesive layer.

4. The pressure-sensitive adhesive tape or sheet
according to claim 1, wherein in the surface portion of the
pressure-sensitive adhesive layer within the range of up to
3 nm inward from the outer face of the pressure-sensitive
adhesive layer, a ratio of sulfur element by the ESCA
measurement is less than 1 atomic %.

5. The pressure-sensitive adhesive tape or sheet
accoxrding to claim 1, wherein the Pressure-sensitive
adhesive layer on one side of the substrate has a

multilayered structure; the pressure-sensitive adhesive
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range of up to 3 nminward fromthe outer face of the pressure-sensitive
adhesive |ayer, the anionic enulsifier (B) containing a sulfur atomis
contained in a proportion of fromO.1 to 3 parts by weight based on 100
parts by weight of the whole of the nononmer conponents constituting the

acrylic polyner (A) that forms the surface portion of the _
pregsurePse%sitive adhesive layer. 7. The pressure-sensitive adhesive tape

or sheet according to claim1l, wherein the substrate is a porous
substrate.

layer in the outermost side has a thickness of from 1 to 5
pm and contains the anionic emulsifier (B) containing a
sulfur atom in a proportion of from 0.1 to 3 parts by
weight based on 100 parts by weight of the whole of the
monomer components constituting the acrylic polymer (A)
that forms the pressure-sensitive adhesive layer in the
outermost side; and the pressure-sensitive adhesive layer
contains the anionic emulsifier {B) containing a sulfur
atom in a proportion of from 0.5 to 5 parts by weight based
on 100 parts by weight of the whole of the monomer
components constituting the acrylic polymer (A) according
to the aqueous dispersion type pressure-sensitive adhesive
composition of the whole of the pPressure-sensitive adhesive
layer having a multilayered structure and contains the
hydrophilic polymer (C) in a pProportion of from 0.5 to 15
parts by weight based on 100 parts by weight of non-
volatile matters in the aqueous dispersion type pressure-
sengitive adhesive composition of the whole of the
Pressure-sensitive adhesive layer.

6. The pressure-sensitive adhesive tape or sheet
according to claim 1, wherein the Pressure—sensitive
adhesive layer is formed of the aqueocus dispersion type
pressure-sensitive adhesive composition containing the
anionic emulsifier (B) containing a sulfur atom in a
pProportion of from 3 to 5 parts by weight based on 100

parts by weight of the whole of the monomer components

- 54 -




constituting the acrylic polymer (A); and in the surface
portion of the pressure-sensitive adhesive layer within the
range of up to 3 nm inward from the outer face of the
pressure-sensitive adhesive layer, the anionic emulsifier
(B) containing a sulfur atom is contained in a Proportion
of from 0.1 to 3 parts by weight based on 100 parts by
weight of the whole of the monomer components constituting
the acrylic polymer (A) that forms the surface portion of
the pressure-sensitive adhesive layer.

7. The pressure-sensitive adhesive tape or sheet
according to claim 1, wherein the substrate is a porous

substrate.
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