PRESSURE- SENSI Tl VE ADHESI VE TAPE OR SHEET FIELD OF THE | NVENTI ON The
present invention relates to a pressure-sensitive adhesive tape or sheet.
BACKGROUND OF THE | NVENTI ON Pressure-sensitive adhesives are w dely used
for masking tapes, double-sided tapes, surface protective filns, wapping
‘tapes, and the |ike. Htherto, as pressure- sensitive adhesives, devel opnent
~of organic solvent-free aqueous dispersion type pressure-sensitive

adhesi ves have proceeded fromthe viewpoints of environnental neasure,
resource saving, safety, etc., and anounts of the aqueous dispersion type

- pressure-sensitive adhesives to be used tend to increase. Anmobng such

~ aqueous di spersi on PRESSURESSENSETIVES RDHES IFEhTRPEC©R SHEET based aqueous
di spersion type pressure-sensitive adhesives are currently wused in the nost
fields because they are limted in selectivity to adherends and are
excellent in adhesion at | oWIELIDeDEITHRESINVENDIOMCr Yl i c aqueous di spersion
type pressure-sensitive adhesives are wdely diffused in place of the
conventi onal rulfber phasechtaguemrstibrspeebabast tpea prressorme-SEYsE ittive
adhesi ves because of their excellent adhesion characteristics and weat her
resi st ance agbesimgt &ape $P- AheR2t221531, 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
term"JP-A" as used herei nBASKGROYND' QGF THE IMYENTIONhed - 1

Pressure-sensitive adhesives are widely used for
masking tapes, double-sided tapes, surface protective films,
wrapping tapes, and the 1like. Hitherto, as pressure-
sensitive adhesives, development of organic solvent-free
agqueous dispersion type pressure-sensitive adhesives have
proceeded from the viewpoints of environmental measure,
resource saving, safety, etc., and amcunts of the aqueous
dispersion type pressure-sensitive adhesives to be used
tend to increase. Among such aquecus dispersion type
pressure-sensitive adhesives, rubber based agueous
dispersion type pressure-sensitive adhesives are currently

used in the most fields because they are limited in

e

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 agqueous 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

term “JP-A" as used herein means an “unexamined published



Japanese patent application”) 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 low tenperature in winter, a sufficient adhesion is
not obtained at the tine of sticking so that a slippage or peeling may
possi bly be caused, leading to a reduction in workability. Al so, even in
t he doubl e-si ded tapes, there are works on the dewing surface, resulting in
a problem Also, there is disclosed a pressure-sensitive adhesive tape
containing a water-sol uble polymer as the major conponent as one exhibiting
good adhesbgﬁaﬁgséhgaggmtngpp§yé£§§3n6§ee JP- A-8-120251). However, in these
conventional pressure-sensitive adhesive tapes, contam nation due to
| ow- nol ecul ar wengbhe COBROAERARA S| Bbedexhiplal cehabmasRihgn tapadsswakki ng at
the tinme of peeling, or adhesive residue due to insufficient cohesion
occurs, WaRrabllepahdstactialy padtitling war esgxdiimdl ai Redevdb| eatien, thbkt er
sticking the pressure-sensitive adhesive tape, the termnal end of the
pr essur e- seasfécegcof adhesiadhetraymel rman gess sidd yeprdénsdtidnr dagiagpehieod of
curing or by window, resulting in a problem SUMVARY OF THE | NVENTI ON
Accordi ngl yorks bhj the painfieseasent ponatsat dopr bemperajugpesauwansemsi tive
adhesi ve tape or sheet capable of - 2

a sufficient adhesion is not obtained at the time of

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 majorx
component as one exhibiting good adhesion to the dewing
surface (see JP~-A-8-120251) . However, in these
conventicnal pressure-sensitive adhesive tapes,
contamination due tc low-molecular weight components eluted

by water absorption and swelling at the time of peeling, or

o

adhesive residue due to insufficient cochesion occurs,
whereby satisfactory results were not obtained.

Moreover, after 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



revealing a good initial adhesion against the dewng surface or wetting
surface and havi ng good peeling- 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
adhesi ve layer is fornmed of an aqueous dispersion type pressure-sensitive
adhesi ve conposition containing specific anounts of a specific enulsifier
and a specific hydrophilic polyner and using a specific acrylic pressure-
sensitive adhesive, and a proportion of the specific emulsifier on the
surface oketBalpngssar egpedsi tindaiaddhesihesiloay elagfindd | gy  idewihgdossi bl e
to inprove the initial adhesion against the dewing surface or wetting
surface asdrfacenpoave weictipee! | srfaeceenandg pavpegt i gwodingerelcimyst ant

| oad (constant | oad peeling-preventing properties). The invention has been
conpl et edpbevedting preperitied mypsierSgenisftiandl [Ipad.he i nvention is to
provi de a pressure- sensitive adhesive tape or sheet conprising a substrate
havi ng a pressfpa- dhesi sake aheatteiniyer the dforegsingnebjiecde thher eof
wherein the whole of the pressure-sensitive adhesive layer is fornmed of an
aqueous dpzpsesitoninypetopeedmade.- ftangine adhysiotd sadiensi-t i oATom ai ni ng,

as a base polyner (A% an acryllc pol yrer contalnlng a - 3
resul been found that by using a pressure-

sensitive adhesive tape or sheet in which a pressure-
sensitive adhesive layer is formed of an agqueous 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 oxr wetting
surface and to improve the peeling-preventing properties
under constant leocad (constant load peeling-preventing

¢ properties) . 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, {A) an acrylic polymer containing a



(meth)acrylic acid C4_12 al kyl ester as the nmgjor nononer conponent; and in
a surface portion of the pressure- sensitive adhesive |ayer wthin the range
of up to 3 nm inward fromthe outer face of the pressure-sensitive

adhesive layer, (B) an anionic enulsifier containing a sulfur atomis
contained in a proportion of from0.1 to 3 parts by weight based on 100
parts by weight of the whole of the nononer conponents constituting the
acrylic polynmer (A) that forns the surface portion of the pressure-
sensitive adhesive layer, and (C) at |east one hydrophilic polymer selected
from pol yal kyl ene glycols, polyvinylpyrrolidone, polyvinyl alcohol, and

pol y- (et (meam)ddsy Kt dabsdcantai nExkyIn 8spe@paid | e Ofmalicam RoRomés 15

parts by wei ght based on 100 parts by weight of non- volatile natters in the
aqueous dickpficrent i yEmdr dssue- skefack Vvpoadhiea vefcothesiprossatet he
whol e of the pressure-sensitive adhesive layer. As the anionic enulsifier
(B) cont aiseinyg taiw| Adhealion laterd eeisthimne thel fraingd omfcan akoi 1By ami oni C
enul sifier selected fromalkyl sulfate type anionic enulsifiers,
pol yoxyet hiyivensl alfiqdm ettthee seoiter e fage oof ontke apuéssfrersensitive
pol yoxyet hyl ene al kyl phenyl ether sulfate type anionic enulsifiers,
sul f onat e adhmsivg odiayeanul dBPi ean, animnisu| eowledifdier acpdtagpéngni anic
emul sifiers is preferable. It_isdP[eferabIe that the proportion of the
anionic -sujifur 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 hydrophilié
polymer selected from peolyalkylene glycols,
polyvinylpyrrolidone, polyvinyl alcchol, 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.
i 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 sulfosuccinic acid type anionic emulsifiers is

preferable.

It is preferable that the proportion of the anionic



emul sifier (B) containing a sulfur atomin the whole of the
pressure-sensitive adhesive is from0.5 to 5 parts by weight based on 100
parts by weight of the whole of the nononmer conponents constituting the
acrylic polyner (A) according to the aqueous dispersion type
pressure-sensitive adhesive conposition of the whole of the
pressure-sensitive adhesive layer. Also, it is preferable that in the
surface portion of the pressure-sensitive adhesive layer within the range
of up to 3 nminward fromthe outer face of the pressure-sensitive adhesive
| ayer, a ratio of sulfur elenent by the ESCA neasurenent is less than 1

atomc % AsDsifieFe(BRYcdetaipinyesd sulonst htohi 0A vher #hB1khef the
pressure-sensitive adhesive |ayer on one side of the substrate has a

mul ti| ayergfe sélite+sersi thee praafiitayitre sdrsi Firom adhbsi ve |5y arts t Bg
outernost side has a thickness of from1l to 5 pmand contains the anionic
emul si fi erwdBfhtobhaied rgn a160| partat doy | wedghtopf t the eholle ovf Othet 0 3
parts by wei ght based on 100 parts by weight of the whole of the nonomner
conponent snaooser t Wampgpricnts acopnlsitd tpdliyuger thd) dadweglior peolviver (A)
pressure-sensitive adhesive |ayer in the outernost side; and the pressure-
sensi ti ve ackhesding| bgectheoagueosst désparentn typespreesuréBsensntavei ng a
sul fur atomin a proportion of from0.5 to 5 parts by wei ght based on 100
parts by wedhgmsive compopbtionopft hbenvhoker cfokpenpressuoassengitayet he

acrylic polynmer (A) according to the aquequs dispersion t{ge pressure- - 5
adhesive layer. Also, it is preferable that in e 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 %.
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 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 conposition of the whole of the pressure-sensitive
adhesi ve layer having a nultilayered structure and contains the hydrophilic
polymer (C) in a proportion of fromO0.5 to 15 parts by wei ght based on 100
parts by weight of non-volatile matters in the agueous dispersion type
pressure-sensitive adhesive conposition of the whole of the
pressure-sensitive adhesive |ayer. Moreover, there may be enpl oyed a
constitution wherein the pressure-sensitive adhesive |ayer is fornmed of the
aqueous di spersion type pressure-sensitive adhesive conposition containing
the anionic emulsifier (B) containing a sulfur atomin a proportion of from

3 to 5 pagbashyivel Ohiamasied OforPOsPRibs bypsneidld ofndhe wWael e gfe t he

nononer conponents constituting the acrylic polymer (A); and in the

surface pgkégea;af—sbheimeas Ua8h&shTk! | Yeyadhesdvend ayer mudidinidydrda@ r ange
of up to ran inward fromthe outer face of the pressure-sensitive
adhesi ve kay@ttukbe #id OdbhtatWsl Sthé ehyldophdtial NboUydes Ul foyr 2h0m@ i S
contained in a proportion of fromO0.1 to 3 parts by wei ght based on 100

parts by pecgbrtabnt b e 05t he BNt GPoOneDdst basati out i10® t he
acrylic polynmer (A) that fornms the surface portion of the

pressur e- parsist iy adhiaggityeofaymen-¥sléhblsubsttrtams dnpotlels apeiasat e can

be suitably wused. - 6 DETAILED DESCRI PTI ON OF THE | NVENTI ON

[ Pressur eddepersive difpesipeessypresosen$biye adhesive composition of
the whole of the pressure-sensitive adhesive layer.
Moreover, there may be empleoyed a constitution wherein the
pressure-sensitive adhesive layer is formed of the aqueous
dispersion type pressure-sensitive adhesive compesition
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.



The pressure-sensitive adhesive tape or sheet of the invention conprises a
substrate having a pressure-sensitive adhesive |ayer on at |east one side
t hereof, wherein the whole of the pressure-sensitive adhesive |ayer is
formed 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 the major nononer
conponent; and in a surface portion of the pressure-sensitive adhesive
| ayer within the range of up to 3 nminward fromthe outer face of the
pressure- sensitive adhesive |ayer, (B) an anionic enmulsifier containing a
sul fur atom (soneti "EETAIEED GSESCRESTICN I ORIITHE QOYEIE@Y Ni Ng ani oni ¢
enul sifier (B)") is contarned rn a proportron of from0.1 to 3 parts by
wei ght baqetedsulO-sgritsi vy adhiegivefltdge ohadest] t he nonomer conponents
constituting the acrylic polymer (A) that forns the surface portion of the
pressur e- sensi tThee prikesuve-taysitivadagdbpsize |tegst oneshpdro@s | tike pol yner
sel ected from pol yal kyl ene glycols, polyvinylpyrrolidone, polyvinyl
al cohol , amdrepdinon (Grppiones/|a cswulestratse doanag e pressywepsstsDivé from
0.5 to 15 parts by weight based on 100 parts by weight of non- volatile
matt er s i mdbesiamiebagedi operat oheagpe opeessire- thenepfi verhadisssi viehe
conposition of the whole of the pressure-sensitive adhesive |ayer.
Concr et el whale tafe the preggyzresentitiore cidheriyr chavee-senbexmed afihesi ve
| ayer (within the range of up to 3 nminward fromthe outer face

an agqueous dispersion type pressure-sensitive adhesive

composition containing, as a base polymer, (A) an acrylic
poelymer containing a (meth)acrylic acid C;;; 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
proportion of from 0.1 to 3 parts by weight based on 100
parts by weight of the whole of the monomer compcnents
{ constituting the acrylic polymer (A) that forms the surface
poxrtion 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



of the pressure-sensitive adhesive layer) , the proportion of the sulfur
atom containing anionic enmulsifier (B) to be contained is not particularly
limted so far as it is from 0.1 to 3 parts by weight based on 100 parts by
wei ght of the whole of the nonomer conponents constituting the acrylic
polynmer (A) that fornms the surface portion of the pressure-sensitive
adhesi ve layer, but is preferably from 0.1 to 2.5 parts by weight (nore
preferably from0.5 to 2 parts by weight). Wen the proportion of the

sul fur atom containing anionic enulsifier (B) to be contained in the
surface portion of the pressure-sensitive adhesive |ayer exceeds 3 parts by
wei ght basedfarelOfoptida mF wehghtpmdssurtee- sdmdietOfe t AdheBAOREr LL&pPaEpPonent s
constituting the acrylic polyner (A) that fornms the surface portion of the
pr essur e- denitittiiny ectexl hemigee dfiyep, tan3i npr dnwagdeffirent tlfe duisemdfesa on

agai nst the dewing surface or wetting surface is |lowered, and the

peel i ng- podvethe ngrpsspert-sensatdee ctnstia lapdr) s theerpxbpétidme ot her
hand, when the proportion of the sul fur atom containing anionic enulsifier
(B) to beodorihe nellfur | atgnthontainipgr anbpniei ghulsidismplEivity leéf ect of
t he adhesi on agai nst the dew ng surface _or wetting surface is |owered.

Al so, in ceatainas iich net P%rthﬁ6%%§hr %hﬁ%t?ﬂesopﬁéﬁoﬁﬂ(ﬂ#(ﬁstfmﬁgulfur
atom contai ning anionic enulsifie in the whole of the

pressure- Sedsi ¥9 vé RARES RY I‘&?%‘Hhtl E’aPFGrrP@ 5Q% B2phFt bYbyredghphtof

referably from t03
(p é‘e who of the monomer components constituting the

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 locad is lowered. Cn 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 suxface is lowered.
Also, in the invention, it is important that the

proportion of the sulfur atom-containing anionic emulsifier



parts by weight) based on 100 parts by weight of the whole of the nononer
conponents constituting the acrylic polyner (A) according to the aqueous

di spersion type pressure- sensitive adhesive conposition of the whole of the
pressure-sensitive adhesive |layer. Wen the amount of the sulfur

atom containing anionic enulsifier (B) to be used is less than 0.5 part by
wei ght based on 100 parts by weight of the whole of the nononmer conponents
constituting the acrylic polynmer (A) according to the aqueous dispersion
type pressure-sensitive adhesive conposition of the whole of the
pressure-sensitive adhesive |layer, polynerization stability during the
prepar at i onB)f imether wholepafy nelie (Pressarkovensdtignd amrhanicalapénbility
of the aqueous dispersion type pressure-sensitive adhesive conposition
(mechani calisst£dsrhi Oy5attet e panes obycoiiight d(prefpitdisly f Sromt lortcof3t he
pressure-sensitive adhesive layer) is lowered. On the other hand, when it
exceeds 5 parts by weigint) based omnsildfapeetsi byherepmgids wie-genswhole
adhesive layer is lowered. Further, the hydrophilic polymer (C is used in
a proporticdn wie fmopemes compeneakss chpskdityhingprdieeradnylid rppdymen 13
parts by weight, and nore preferably from1.5 to 10 parts by weight) based
on 100 part@lby agecgeingt Bon-the| AqUecusmt dispersionol tUBP |PressurRueouUs

di spersion type - 9 pressure-sensitive adhesive conposition of the whole
of the pr&8RFihiNesipihesivfesrPEPPEFEAOM WAL t hELDr opbPleOn ff the
pressure-sensitive adhesive 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 polymer (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 (A)
is lowered, and mechanical stability of the adqueous
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 agueous dispersion type



the hydrophilic polynmer (C) to be contained is less than 0.5 part by wei ght
based on 100 parts by weight of non- volatile nmatters in the aqueous

di spersion type pressure- sensitive adhesive conposition of the whole of the
pressure-sensitive adhesive |layer, an inproving effect of the adhesion

agai nst 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 nmay
possi bly be adversely affected. Moreover, it is desirable that in the
surface portion of the pressure-sensitive adhesive |layer, a ratio of sulfur
el enent by giws ffieh s@mpsikor@nidiés1 o8 Scotpds It 2dwdE the (Pheler abl ynérom
0.1 to 0.8 atomic %9 . Wien in the surface portion of the pressure-sensitive
adhesi ve | gysissura-odemsivive uhdihestlrentayeby t WheSGhaBsEsperEidn i 6£1
atomc %or nore, |likew se the case where the proportion of the sulfur

at om cont ai thenghedrophiléauipsiliymerr ( BY) t dobdec onbmataibtled s ishilghss athan
inproving effect of the adhesion against the dewi ng surface or wetting
surface is 0 dnepadt &wl whieghpebhiseg: prreveffi pgrisodey t wed ghiiderf coost ant
load is lowered. Incidentally, the range of up to 3 nminward fromthe
outer face {slatioke)mattens dmesthe caquechsi dd spemsdione type Opréagerecan be
usual ly referred to as the surface portion of the pressure-sensitive

adhesi ve |a§%§51q¢N% vadhggive composition of the whole of the

pressure-sensitive adhesive layer, an improving effect of
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

- 10 -



dependi ng upon the neasurenent. This is because for exanple, in the case
where the surface portion of the pressure-sensitive adhesive is neasured by
the ESCA (El ectron Spectroscopy for Chem cal Anal ysis) neasurenent as
described later, information of a depth of up to about 3 nmfromthe
surface is usually obtained. In the surface 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

el ement can be neasured by the ESCA neasurenent. In the nmeasurenent
according to the ESCA neasurenent, for exanple, an ESCA anal yzer (analyzer

nane: MdalayaddQanrapel ashaltd byrbkYAE kbl asl NGSRRUBAHHR Gsér HFon USL.
Thus, in the case where an ESCA anal yzer (analyzer nane: Model 5400)

manuf act ur ethdy plk&dénPElsehbCORPORAEAResiveusethydhe promorils onvefisde

sul fur atomcontaining anionic enulsifier (B) to be contained and the ratio
of sul fur cedpseiiing amgesn ddther Mmeadulremielne W deTBLaNNiBg beeasseenest under
conditions of ray source (X-ray source): MKa [300 W(15 kV)],

phot oel ect reoranipsle ngiout thagleasel5 whegneal yhes ansfacd . pambicndofurther by

t he narrow scanning neasurenent with respect to the detected el enent.

| nci dent al Ipresswrerdnsetiofe t hadbgbiveat dsi s meapueed ngbyur filee, BHCAI N t he
case where the pressure- - 11 sensitive adhesive layer is forned on the
peel i ng sur(EectrameSpressarecr¥ndiqy vehamheal vAnadysis) sheasurement

as described later, information of a depth of up to about 3
nm from the surface is usually obtained.

In the surface 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):
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.

Incidentally, the surface of the substrate is a

peeling surface, and in the case where the pressure-

- 11 -



utilized as a substrate-free doubl e-sided pressure- sensitive adhesive tape
or sheet. Also, in the case where the substrate does not have the peeling
surface, the pressure-sensitive adhesive tape or sheet can be utilized as
a substrate-containing pressure-sensitive adhesive tape or sheet (the
pressure-sensitive adhesive |layer may be forned on one side or both sides
of the substrate). In the invention, in order that the proportion of the

sul fur atom containing anionic enulsifier (B) to be contained in the
surface portion of the pressure-sensitive adhesive |layer may be fromO0.1 to
3 parts by weight based on 100 parts by weight of the whol e of the nononer
conponent s seaRSidiviel iaithddieraaClagd 9| FoPhefAbnt Rtle HHdIE nd heuStudace
portion of the pressure-sensitive adhesive |ayer, there nmay be, for

exanpl e, t ktef olpresisuyaraidmdtivel) adheatived itapdi G anslpgrieOUSanli Sper si on
type pressure-sensitive adhesive conmposition in which the proportion of

t he sul f ur vatidzednt aaai nga anisabistratefirkeer dé@hlessided) 0.gdréssurgarts by
wei ght based on 100 parts by weight of the whole of the nononer conponents
const it ut i mgnstifd vecradtiesipm yirape (¥ slseehe bAdeopolipnthe sameditesrd he
aqueous pressure-sensitive adhesive conposition formng the

pressur e- saie t ispbsidiadei vdoegyenot( 2havenethed pPeebbngh swefady, usithe an
aqueous - 12 dispersion type pressure-sensitive adhesive conposition in
whi ch t he pPreseEensassittige adhpsiyontanat i sheehi sApcbe utilized

as a substrate-containing pressure-sensitive adhesive tape
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
pressure-sensitive adhesive layer.

(2) A method in which even by using an aqueous
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enul sifier (B) exceeds 3 parts by weight (for exanple, exceeding 3 parts by
wei ght and not nore than 5 parts by weight) based on 100 parts by wei ght of
t he whol e of the nononmer conponents constituting the acrylic polynmer (A) as
t he base polynmer, the pressure-sensitive adhesive layer is forned such that
in the surface portion of the pressure- sensitive adhesive |ayer, the
proportion of the sulfur atomcontaining anionic emulsifier (B) is fromO0.1
to 3 parts by weight based on 100 parts by weight of the whole of the
nmononer conponents constituting the acrylic polynmer (A) that forms the
surface portion of the pressure- sensitive adhesive layer. (3) A nmethod in

whi ch t he JRERIHWieTS ARFhd 'f!ﬁe@%ﬁéi-¥énsi€¥€é hanekideMddnidAN&&MA Sifucture
(such as a two-layer ‘“structure) , and an aqueous dispersion type pressure-

sensi ti ve whdkesSi e GORRASEEION bP BRECRUIIFR DM -{dHt 0 i g Garbidid 18
atom containing anionic enulsifier (B) is from 0.1 to 3 parts by wei ght

based on ofilpdrfiedy (Bpi Odtceddst e pheke qi%t %1@1&0Wfoﬁom§m'§,
use

constituting the acrylic polyner (A) as the base polyner is as the
agueous platRddErReN3i payesatiye stessgicOnandi hiven ficydr tigah hB parts by
pressure-sensitive adhesive layer in the outernost side. In the foregoing
net hod ( 1weilghe:)prisased coseldilt ipeer tadbeswedghayerf othei wheleorE stike of the
substrate is a - 13 pressure-sensitive adhesive |layer of a single-layer
st ruct ur e mondenegf cdmpenprioriscenspetetongt fhe presyddcepolymer (A) as

the base polymer, the pressure-sensitive adhesive layer is

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 pressure-

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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sensitive adhesive conposition, and the pressure-sensitive adhesive |ayer
Is formed of an aqueous di spersion type pressure-sensitive adhesive
conposition in which the proportion of the sulfur atom containing anionic
enul sifier (B) is fromO0.1 to 3 parts by wei ght based on 100 parts by

wei ght of the whol e of the nononer conponents constituting the acrylic
polymer (A) as the base polyner. Accordingly, it is possible to make the
proportion of the sulfur atom containing anionic enulsifier (B) to be
contained in the surface portion of the pressure-sensitive adhesive |ayer
within the range of fromO0.1 to 3 parts by weight based on 100 parts by
vei ght of drssdiel-ascfsitiadONadhestQ8PONENYSr CHESti hut | Sinde-Boyedt i C
polymer (A) that forns the surface portion of the pressure-sensitive
adhesi ve |siictvh® amadet tef aheCoaGeous N dilipedisd thpeprPPeséuns- of the

sul fur atomcontaining anionic enulsifier (B) in the whole of the
pressur e- semsittiive cifiessire | agepobitions hndmthel pies Supst $andid/timee ght
based on 100 parts by weight of the whole of the nonomer conponents
consti t ut iadheashoreacipyee ol ivamedh) oficcan diagpetcmst hdispeesusndi syge si on
type pressure-sensitive adhesive conposition of the whole of the
pressur e- Faresisinge sefiaidiine | agdhesivet hedmposgdiiep neihod whdch t hehe
pressure-sensitive adhesive |ayer on either one side of the substrate is a
- 14  pre@sarextden 9f chaifast fnr |afan-eantaining anigric emplgififer nade of
t he aqueous di spersion t{pe pressure- )
(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. 2Accordingly,
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 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 moncmer components constituting the acrylic
polymer (A) according to the aquecus 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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sensitive adhesive conposition, and the concentration of the

sul fur-containing anionic enulsifier (B) in the pressure-sensitive adhesive
| ayer is provided with an inclination such that the concentration increases
inward fromthe surface. Accordingly, even when an aqueous dispersion type
pressure-sensitive adhesive conposition containing the sulfur

atom containing anionic enmulsifier (B) in a proportion exceeding 3 parts by
wei ght (for exanple, a proportion exceeding 3 parts by weight and not nore
than 5 parts by weight) based on 100 parts by weight of the whole of the
nononer conponents constituting the acrylic polynmer (A) that forms the

pr essur e- gafsd suiske-saaiigtiwe | afdlesiiveuselayétr | ofposal bl eih@lavnkeyéhe
proportion of the sulfur atomcontaining anionic emulsifier (B) to be

cont ai ned strudigarsar made poft ithe oagti@eupr ebiwpers sRnSitypec pddssuve-| ayer
within the range of fromO0.1 to 3 parts by weight based on 100 parts by

wei ght of gdresithiolee adhesheenprmness Tobponeans cdmst icomcdendtaltd cacryfi c
polymer (A) that fornms the surface portion of the pressure- sensitive
adhesi ve |tyer . snifarnaontainingourde.onie t hemwulsafeert hdBprogior t i tieof t he
sul fur atomcontaining anionic emulsifier (B) in the whole of the

pressur e- RYetsuxe-seniictive |adkesive coka¥spontt ngerovided usedthquanus

di spersi on tYE? pressure-sensitive_ adhesive conPositLon. - 15 In these

net hods (13n goion j guch | thatt HRe (SPRRINLERL IR e FRSIFAFRE sLBWAXYpe
pressure-sensitive adhesjve .
from the surface. Accordingly, even when an 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
acrylic polymer (A) that forms the pressure-sensitive
adhesive layer is used, 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
() 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 is  corresponding to the used aqueous

dispersion type pressure-sensitive adhesive composition.
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conposition containing the hydrophilic polymer (C) in a proportion of from
0.5 to 15 parts by weight based on 100 parts by weight of non-volatile
matters (or solids) thereof. Incidentally, in the foregoing nmethods (1) and
(2), in the case of doubl e-sided pressure-sensitive adhesive tapes or
sheets, the pressure-sensitive adhesive |layer on the other side is not
particularly limted with respect to the layer structure but may be a
pressure-sensitive adhesive |ayer to be fornmed by the nmethod (1) or (2) or
a pressure- sensitive adhesive |layer to be fornmed by the nethod (3).

Al ternatively, such a pressure-sensitive adhesive |ayer may be formed using
ot her pressure-Egnghebue madihesisve(l)coapdsi(R) onit nd hamparegot ngo makkod (3),
the pressure-sensitive adhesive |layer on either one side of the substrate
IS a pressnreageasusi vdisgdhaesion | Aype opressukbi-ksapeitdvest adhestiee and in
the pressure-sensitive adhesive |ayer of the nultilayered structure, the

pr essur e- seomsposveianhesintainiayer the thpdoopkibbst ilgmers {0) neich o an
aqueous di spersion type pressure-sensitive adhesive conposition in which

t he proporprqmonti@heoguﬁmameﬁ{ﬁnt@nléipﬁﬁgSahmnﬂqigh#nbéﬁédepn(BPOis from
0.1 to 3 parts b i ght based on 100 parts by weight of the whole of the
nmononmer coP®bhenPy Webﬁbh oft Pﬁ@ Fﬁéaﬁég?l patgerpndex( Aplagds) hthpasef.

polymer. - 16 Accordlng i s passible to nmake the Froportlon of the
sul fur at om confBFhfARBta FﬁnléneﬁhﬁsfPF§9°%B? eeibadgedlinand (2), 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 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 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.
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the surface portion of the pressure-sensitive adhesive |ayer having a

mul tilayered structure within the range of fromO0.1 to 3 parts by wei ght
based on 100 parts by weight of the whole of the nonomer conponents
constituting the acrylic polymer (A) that fornms the pressure-sensitive
adhesive layer in the outnost side. In the case of having the
pressure-sensitive adhesive layer of a nultilayered structure, it is

i nportant that the proportion of the hydrophilic polymer (C) is from0.5 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
conposi ti onceeedidigly,t dt hes phekebbé tthe npiiessthie- peepoktyenadifesine | ayer
having a multilayered structure. Al so, the proportion of the sulfur

at om cont asnilfigramitem-cerhdigiifieraiB)nic eovtlpafiezul(Bj | wonltiadnieed ihut is
preferably, for exanple, fromO0.5 to 5 parts by weight based on 100 parts
by wei ght thet heuwnfiske oporhsonnoednerhe onprerse-corsti tine nadHesiveol e of
the acrylic polyners (A) according to the aqueous dispersion type

pressur e- sdpyeri \haviditesa voud bipayeredn sdfrudtainghorethoin t ke range of
pressure-sensitive adhesive |ayer having a nultilayered structure. For this
reason, it firempPOeflertahld Raxr b Panvebghtobasafispar $08npeyfs by weight
pressure-sensitive adhesive conposition in which the proportion of the

sul fur at off -the whgleai Af ndheni BeRemeRulcomBRenYS) FensEbhidingt &b% parts

by wei ght a%%';%g.conp]é < ea:}:‘r t S(sz V&a%ht fcgr!&she tvl\'ﬂseoI %rC)efsstuq:ee—sensitive

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. Also, 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
pelymers (A) according to the aqueous 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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nononer conponents constituting the acrylic polynmer (A as the aqueous

di spersion type pressure-sensitive adhesive conposition for formng the
pressure-sensitive adhesive |ayer other than the pressure-sensitive
adhesive layer in the outernost side. Accordingly, an aqueous dispersion
type pressure-sensitive adhesive conposition in which the foregoing
proportion exceeds 3 parts by weight (for exanple, exceeding 3 parts by

wei ght and not nore than 5 parts by weight) may be enployed. In the nethod
(3), it is inportant to use an aqueous dispersion type pressure-sensitive
adhesive conposition according to each | ayer such that the proportion of
the hydrephtaifingl ¥AR6ni€) enilsh€ivhol(B) Ofist Beofl 6S5UED- 5SpaFits K¢
adhesive layer having a nultilayered structure falls within the range of
from 0.5 weidhtpbaiseedyomeil§ht parasedbpnwk@ghpardf biewsihgille 06f N@Revol atil e
matters (or solids) in the aqueous dispersion type pressure-sensitive
adhesi ve monpmert compbnehnite wioolsdidfuttimg rhes sarxeylsanspolyeer adhpsiatge | ayer.
Incidentally, in the foregoing nmethod (3), in the case of doubl e-sided

pr essur e- teasiaquecus hedispersipys diypsheressutiec seneddive sedbesiive
adhesive layer on the other side is not particularly limted wth respect
to the | agerposiktienurEoputfopmine 4ha ePressugensensidiyghesdbesiager to -
18 be formed by the nethod (1) or (2) or a pressure-sensitive adhesive

| ayer to béygﬁrﬁggqﬁ,ghﬁpnﬁbﬂoeregfpre~sens1t1ve adhesive layer in

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 5 parts by
weight) may be employed.

In the method (3}, it is important to use an aqueous
dispersion type pressure-sensitive adhesive composition
according to each layer such that the proportion of the
hydrophilic polymer (C) in the whole of the pressure-
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 (oxr
solids) in the aqueous dispersion type pressure-sensitive
adhesive composition in the whole of the pressure-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
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Alternatively, such a pressure-sensitive adhesive |ayer may be formed using
ot her pressure-sensitive adhesive conposition. [Aqueous dispersion type
pressure-sensitive adhesive conposition] In the invention, the
pressure-sensitive adhesive is formed of an aqueous di spersion type
pressure-sensitive adhesive conposition containing, as a base polyner, (A
an acrylic polynmer containing a (meth) acrylic acid C4_12 alkyl ester as
t he maj or nonomer conponent. It is inmportant that the aqueous di spersion
type pressure-sensitive adhesive conposition is constituted of an acrylic
pressure-sensitive adhesive containing the acrylic polynmer (A) as the base
pol ymer ariske f fothed bypnthensethed f(ld propR) ionsaoprébsuredvbéusitive
atom containing anionic enulsifier (B) and the hydrophilic polymer (O.
(Acrylic poilyesive A) Laftes f otegoibry adiopmes] pobynerthe)) owerthaidhs 43] et h) -
acrylic acid C4_12 al kyl ester as a major nonomer conponent and optionally
contai ns aAtbporahivelnbl susbnanpresasune-gepsi e adheshveokpyaemay The
acrylic polyner (A) can be wused singly or in adm xture of two or nore
t her eof . Ex@nplEerBedt heu$Hd¥h) AERGYi c REPESERS19enAFkyivest eadhppévade
n- but yl (neth)acrglate I sobutyl (meth)acrylate, - 19 sec-butyl
(et h) acr yFHROSIEHRR yI (neth)acrylate, pentyl (neth)acrylate, isopentyl
(neth)acrylate neopq; g éneth - L i
[Aquéous ispersion type pressure-sensitive adhesive
composition]

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 monocmer component. It is important that
the aqueous dispersion type pressure-sensitive adhesive
compeosition 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 polymer (C).
(Acrylic polymer (A))

The foregeing acrylic polymer (A) contains a (meth)-
acrylic acid C4.1» alkyl ester as a major monomer component
and optionally 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,.;2 alkyl ester

include n-butyl (meth)acrylate, isobutyl (meth)acrylate,
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acrylate, hexyl (nmeth)acrylate, heptyl (nmeth)acrylate, octyl
(meth)acrylate, isooctyl (nmeth)acrylate, 2-ethylhexyl (nmeth)acrylate, nonyl
(meth)acrylate, isononyl (meth)- acrylate, decyl (meth)acrylate, isodecyl
(meth)acrylate, wundecyl (meth)acrylate, and dodecyl (neth)acrylate. The
(meth) acrylic acid C4_12 al kyl ester can be used singly or in adm xture of
two or nore thereof. The (neth) acrylic acid C4_12 al kyl ester is contained
as the mmj or nononmer conponent in the acrylic polymer. For this reason, it
is inportant that the (nmeth)acrylic acid C4_12 alkyl ester is contained in
a proportion of 50 % by weight or nore (preferably 60 % by wei ght or nore,

and nore JEERAMRA Y (Heth)emaigid, or-Batel basedhpackheavlol epesppunt of
t he nononer conponents in the acrylic polynmer. Incidentally, the upper

limt of tieetH)enartiore ofisdpentyet etk ydetybatd, Hedpertyy| (RetRy-t 0 be
contained is not particularly limted but may be 100 % by wei ght
(preferablacry¥itaté by hexght , (methiaceylatker alleptdll % hyet®) abiyldtsed on

t he whol e amount of the nmononer conponents in the acrylic polyner.

Accor di nglogty¥flor (rex@myreryldee propeettyh (méthhactyibabe ac2yéthybhezlyl4 12

al kyl ester to be contained may fall within the range of from50 to 98 % by
wei ght baGetloaciplakel ¢ aepMht dinethe acsydade  corpmmmensl  Weath) he
proportion of the (neth)acrylic acid C4_12 alkyl ester - 20 to be

cont ai ned derylaste  halead % metiRiagrylsdeed daodReylnhbrethhacnylate: he

nmononer conponents, there na%-be t he
undecyl (meth)acrylate, and dodecyl (meth)acrylate. The

(meth)acrylic acid C;-;; alkyl ester can be used singly or
in admixture of two or more thereof.

The (meth)acrylic acid C;.1», alkyl ester is contained
as the major monomer component in the acrylic polymer. For
this reason, it is important that the (meth)acrylic acid
Cy4-12 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 monocmer components in the acrylic polymer.
Incidentally, the upper 1limit of the proportion of the
{(meth) acrylic acid C,.;; 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
en the whole amount of the monomer components in the
acrylic polymer. Accordingly, for example, the proportion
of the (meth)acrylic acid C4.;2 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)acrylic acid C;;; alkyl ester
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case where a pressure-sensitive adhesive revealing good peeling strength
and cohesion is not obtained. Incidentally, in the invention, 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 nethacrylate, and dodecyl nethacrylate (Ilauryl

net hacryl ate) are preferable. The copol yneri zabl e nononer to be contained in
the acrylic polyner is properly selected depending on the kind of the
(meth)acrylic acid C4_12 al kyl ester and the |like. Exanples of

copol yneri zabl e nononmers that can be copolynerized with the (nmeth)acrylic
acid C4_12 @ kyd esheainedcliideldset bhasr ioi & d@}}dwgl?ﬁtaﬁéﬂe@&h@rﬁhéUCh as

methyl (neth)acrylate, ethyl (neth)acrylate, n-propy (meth)acrylate, and
i sopropyl (wHilY aamphnte of Neid) Aehyphee ctipbriehtsls eh&yd AsyeNse SURE as
tridecyl (neth)acrylate, tetradecyl (meth)acrylate, pentadecyl
(meth)acryleise wheradeaylpfemtinacsenst ivancdieadve avehlangy| gbed
(meth)acrylic acid alicyclic hydrocarbon esters such as cycl ohexyl
(et h) acr ylpes idopr siyredgieh Bnd rodlee i omnids neobarteyinddret h) acryl at e;
car boxyl group-containing nononmers such as (neth) acrylic acid, itaconic
acid, maleic ackmkidemballyacinl, the cinvertibend, anengi sher bl bastrativeor
anhydrides thereof; sulfonic acid group-containing nononers - 21 such as
sodi um vi nygxanplbeat ef fhendmedh)aeyylienpsuittiCo-sucikyyd RifrF [ ubetyl
styrenes; cyano group-cont ai ni ng )
acrylate, 2-ethylhexyl acrylate, isononyl acrylate, dodecyl
acrylate (lauryl acrylate), butyl methacrylate, and dodecyl
methacrylate (lauryl methacrylate) 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;.1; 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; ;3 alkyl esters such as methyl
(meth) acrylate, ethyl (meth)acrylate, n-propyl
(meth) acrylate, and isopropyl (meth)acrylate; (meth)acrylic

{ acid Ci3.13 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
cyclchexyl (meth) acrylate, Dbornyl {(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 -



mononers such as acrylonitrile; olefins such as ethylene and butadi ene;
vinyl esters such a vinyl acetate; vinyl chloride; am de group-containing
nononers such as acrylam de, nethacrylam de, N-vinylpyrrolidone, and N, N-
di mret hyl (neth)acryl am de; hydroxyl group-containing nononers such as
hydr oxyal kyl (nmeth)acrylates and glycerin dinethacrylate; am no

gr oup- cont ai ni ng nononers such as am noethyl (neth)acrylate and
(meth)acryl oyl norpholine; imdo group-containing cyclohexyl naleimde and
i sopropyl nal ei m de; epoxy group-containing nononers such as gl yci dyl
(meth)acrylate and nethyl gl ycidyl (meth)acrylate; and isocyanate

gr oup- cont guehnga OB SYaAyasul foratlagcr yrephexyetynyl S s

Pol yfunctional copol ynerizabl e nononmers (pol yfunctional nononers) such as

triethyl engughycals di gubsBlaatglat &tytietidy] eneyghy ColgrolifHentaasriyat e,

et hyl ene glycol di(nmeth)acrylate, tetraethylene glycol di(neth)acrylate,
neopentyl gbyomkersdifuEh hhacradmatimniltilwexaokdfbhsdiguat haacraghbilene
trimethyl ol propane tri(nmeth)acrylate, pentaerythritol tri(neth)acrylate,

di pent aer yahdi thobtddiend revlinydcrysbers sach daviviphtlenaeatatay afisgylbe used
as the copol ynerizable nononmer. The copol yneri zabl e nononer may be used
singly or chidoxddiext ur @amddet wo geouppcentiadmdoly. Thenomens " (rsotdh) a@syl i c”
as used herein refers to "acrylic and/or_ - 22 nethacrylic", the term

" (et h) acr peavdamideyscnefbaerylamnide; s Novinylpyarelidener madadhW-ate",

the term
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 cyclohexyl maleimide and isopropyl
maleimide; epoxy group-containing monomers such as glycidyl
(meth) acrylate and methylglycidyl (meth})acrylate; and
isocyanate group-~ceontaining monomers such as 2-
methacryloyloxyethyl isocyanate. Polyfunctional
copolymerizable monomers (pelyfunctional 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 Thexa(meth)acrylate,
and divinylbenzene may also be used as the copolymerizable
monomer. The copolymerizable monomer may be used singly or
in admixture of two or more thereof. The term

“(meth)acrylie” as used herein refers to “acrylic and/or
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" (meth) acrylam de" as used herein refers to "acrylam de and/or

nmet hacryl am de", and the term"(nmeth)acryloyl"” as used herein refers to
"acryl oyl and/or nethacryloyl". Such a copol ynerizabl e nononmer is used in a
proportion of less than 50 % by wei ght based on the whol e anobunt of the
nononer conponents. Incidentally, the lower |limt of the anbunt of the
copol yneri zabl e nononer to be used is not particularly limted but is
desirably 2 % by wei ght based on the whol e anount of the nonomer conponents
al t hough no copol yneri zabl e nonomer may be used. The acrylic polyner (A)
can be prepared by subjecting the foregoing nononer(s) to the known or
customary mpehybe{liati, ontheoCEstm ( eSSt ddryldtet MU S| UredOlEinzat i on
process) . Also, In general, there can be enployed the collective charge
process (bgegbrspolyoer Faeskydatpr ocasdjor t hethaaaydatdrgppi tige pr aess, the
nononer enul si on droppi ng process, etc. In the case where nononers and the
i ke are drdpped) athglamidelie asntisubudleyeidr opetdrer ith vivcedy ashiaieped.
Incidentally, the polynerization tenperature can be properly selected
dependi ng apddotrhenddibrfl amide Y neanziat thoe  iteixtn at (methdacthkoylke aand can
be selected within the range of from5 to 100 C. Exanpl es of polynerization
i ni tiator suskdt hereinsavgfens to23acriydoydl pmdy/ioramethacrylloyd 'azo based
initiators such as 2,2'-azobisisobutyronitrile,
212'_azobi5(2_aﬁpghngppgygﬁyperizable monomer is used in a proportion

of less than 50 % by weight based on the whole amount of
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

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

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

100 °cC.

Examples of polymerization initiators that are used in
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di hydrochl ori de, 2,2'-azobis(2-(5-nethyl-2-imdazolin-2- yl)propane]

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

2,2 -azobi s(N, N -di - methyl enei sobutyl am di ne) di hydrochl oride; persulfates
such as potassium persul fate and amoni um persul fate; peroxide based
initiators such as benzoyl peroxide, t-butyl hydroperoxide, and hydroxide
peroxi de; and redox based initiators conprising a peroxide and a reducing
agent, such as a conbination of a persulfate and sodiumbisulfite and a
conbi nati on of a peroxi de and sodi um ascorbate. But, it should not be
construed that the inventionis |[imted thereto. Incidentally, the

pol yneri zattlps ipeillymatrdrzatdbrbeinaludéerase| baksed nihtitiatods ajudi | asol ubl e
initiator. The amount of the polynerization initiator to be used can be
properly se2 gZ2t-eakzclepsisolygtyponi thiléj nd2 o2’ tarcbpsl(gramidahopropante) at or
and the kind of the nmononer but in general, can be, for exanple, selected
wi thin t he dihydre¢hlérbde about 20204atobis par(Shyetbyyhl-bmsddzohihBR-part s
by weight of the nononmer conponents. Also, a chain transfer agent may be
used in t heyrlywtgpanretat i on dipydroiahd arigleghai n t 2adsfarokjed -methyyd -
possible to adjust the nolecular weight of the acrylic polyner (A). As the
chai n tran$eepieeamnidinghl | y Slhake, chafd r andf &t —agehts (NuNh-dd-| auryl
mercaptan, glycidyl - 24 nmercaptan, nercaptoacetic acid,

2- mer capt oSt ene%ﬁ?%awéaw%nabu gihydeeebinride: i ResgryEakeat suchnd

2, 3- )
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-scluble initiator. The
amount of the polymerization initiator to be used can be
properly selected depending wupon the kind of the

i 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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di met hyl mer capt o- 1- pr opanol can be enunerated. The chain transfer agent can
be used singly or in adm xture of two or nore thereof. The anpbunt 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 wei ght of the nononer
conponents. The acrylic polynmer (A) can be properly selected depending upon
t he nononer formul ation and the anmobunt or conpoundi ng proportion of the
nononers to be used so far as it contains a (neth)acrylic acid C4_12 al kyl
ester as the nmmjor conmponent of the nononers. For the sake of revealing
good pressure-sensitive adhesion, it is desired to determne the

f or nul at ixey Gk HONPOUNEE FEaPECREEti®N Sugdtid ) hat 2hrepehyoBEtHEH8L|Y has a
glass transition tenperature (Tg) of not higher than -20 C. Incidentally,

t he wei ghihifIypesl Tk eauliadr, By lfexylnetncoyly6opohyaer £} ppy-be about
200, 000 or nore (for exanple, fromabout 200,000 to 1,000,000), preferably
from abalimed3ty D ¢ap ©00] GRopamsll noan [hecf &ivbdyatedm alfhe <BAOR000 to
800, 000. (Sul fur atomcontaining anionic emulsifier (B)) The anionic
emul si fi errdiBfanmgent ncpa lsell dsed asomgly soit finm admixtend aofii hgoaaroni C
enul sifier (B)) is not particularly limted so far as it is an anionic
enul si fi grore ereoht aiThemmeuntast the chainrtvamsfen agentotechée. Al so,
the formof the sulfur atomcontained in the sulfur atom
used is usually in the range of from about 0.001 to 0.5
parts by weight based on 100 parts by weight of the monomer
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.;; alkyl ester as the
major compcnent 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)) is not

particularly limited so far as it is an anionic emulsifier
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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; pol yoxyethyl ene al kyl phenyl ether sulfate type anionic

enul sifiers such as pol yoxyet hyl ene | auryl phenyl ether amonium sul fate and
pol yoxyet hyl ene | auryl phenyl ether sodium sulfate; sulfonate type anionic
enul sifiers such as sodi um dodecyl benzenesul fonate; and sul fosucci nate type
ani oni ¢ epvhtafindng atc N eas tdiohed istrhfiuau mtons Ul ahiec eidlaien leand Allsodi um

pol yoxyet hyl ene | auryl sul fosuccinate. The sulfur atom containing anionic
enul si fi ettheB)fwan &€ thedsuldEngl yatom |cprachrnedir en othewsudrfurpratdner eof .
The sul fur atomcontaining anionic enulsifier (B) can be used in

conbi nat i @entiaimimgheandiamisy f ieslsidieas dffler isaniverti ¢ pamttisidliaarky and

noni oni ¢ emul sifiers (such as pol yoxyethyl ene al kyl ethers, polyoxyethyl ene
al kyl phenyiimideder s, Exgnpdegetdf| é‘@ fakfumchionseensainpdg pulyanaet hyl ene
pol yoxypropyl ene bl ock gol yners Al so, radical polynerizable enulsifiers
into whi clemmlsifiien (Bictiimelpdrp sldwlas gupfapeny| tgpeup anianie oduced
can - 26 be used in the sul fur _atomcontaining anionic enulsifier (B) and
ot her enuedisdfions seh A% Fpdiwnsienrgingrlrate, ammonium lauryl

sulfate, and potassium lauryl sulfate; polyoxyethylene
alkyl ether sulfate type anionic emulsifiers such as
polyoxyethylene lauryl ether sodium sulfate;
polyoxyethylene alkylphenyl ether sulfate type anionic
emulsifiers such as polyoxyethylene laurylphenyl 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, and
polyoxyethylene polyoxypropylene block polymers). Also,
radical polymerizable emulsifiers inte which a radical

reactive group such as a propenyl group is introduced can
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enulsifier is jointly used, it is preferable that the whole anount of the

emul sifiers 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 nonomer conponents constituting

the acrylic polyner (A). In general, the acrylic polyner (A) is used in the

enul sified state. Accordingly, the sulfur atomcontaining anionic

emul sifier (B) can be used when the acrylic polynmer (A) is emulsified. In

this case, the sulfur atom containing anionic enulsifier (B) may be used

when the acrylic polyner (A) is prepared by neans of polynerization, or

may be used when the acrylic polyner (A) previously prepared in various

pol yneri zaié 0OQsRHOGASSEhRel Sl el 5€6m-bBn¥aLRLngNGBBH i f bRd1sifier

Incidental ly, by using the sulfur atomcontaining anionic emulsifier (B),

it is poss{B) eahd ey emtleidlierfi cathorheol ya®s i #whken ficK hethepe of

pol ymeri zation of the acrylic polyner (A). By using the sulfur

atom cont aén g £ied sifi poigBly uked, the hsryréfepabyeethid) the phbYaEeri zed,

it is possible to ensure stability of the polynerization. Accordingly, it

I s preferaheutd vfe thewe guhigifiéos cadlsi winthiani bhec ramrel soff | ErofB) when

the acrylic polymer (A) is polynerized. (Hydrophilic polymer (C)) As the

f or egoi ng Gy%lr bphisl iragts yinyr wedphtpdlased ydend00- paztsglby obeight of

pol yvi nyl pyrrol i done, polyvinyl alcohol, or poly(nmeth)acrylic acid can be

used. The ﬁ@ﬂrdﬁh¢l¢c of the monomer components constituting the
acrylic polymex (A).

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 c¢ase, 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 polymerized, 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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pol ymer (C) can be used singly or in adm xture of two or nore thereof. In
the hydrophilic polyner (C), exanples of the polyal kylene glycols include
honopol ymers such as pol yet hyl ene gl ycol and pol ypropyl ene gl ycol; and
copol ymers such as an et hyl ene gl ycol - propyl ene glycol copolyner. As the
pol yvi nyl pyrrolidone, though polyvinylpyrrolidone as a honopol yner is
sui tabl e, copolyners of vinylpyrrolidone and ot her copol yneri zabl e nononer
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
hydrol ysis thereof is not particularly limted so far as they have
hydr ophi | i aglycoks, t hgpgigtwimplidyanrlildanegci d pollyoriopd! ynadsochedh asor
pol yacrylic acid and pol ynethacrylic acid and copolymers such as an acrylic
aci d- met hagrgdy (neth) acxybit yneecidancde used.udedi des, Thepohydeephiliacrylic
acid and/or methacrylic acid and other copol ynerizable nononer can be used
so far as tpriymexe (B)dcaphibe cisgd Shoolwi gin wendgdxppirec wifartwei ght of
the hydrophilic polyner (C) is not particularly Iimted but can be, for
exanpl e, seneee ckhe¥eetn the range of fromabout 0.5 x 103 to 5 x 106
(preferably from0.8 x 103 to 3 x 106, and nore referabli from1l x 103 to
1 x 106). Wen tHe vergnhthydrophilie, pelymeecuf@l - weriatPiest hefhydhephilic
olymer (C) is oo, | ow, an_i oving effect of the adhesion agajnst the
POty ( )polya kylene glygg{s :gnclu e homopolymers sgch as
pelyethylene glycoel and polypropylene glycol; and
copolymers such as an ethylene glycol-propylene glycol
copolymer. As the polyvinylpyrrolidone, though
polyvinylpyrrolidone as a  hemopolymer is suitable,
copolymers of vinylpyrrolidone and other copolymerizable
monomer can be used so far as they have hydrophilicity. As
the polyvinyl alcchol, 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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dew ng surface or wetting surface is lowered. On the other hand, when it is
too high, viscosity of the pressure- sensitive adhesive increases so that
the coating properties my possibly be adversely affected. Incidentally,
when the weight average nol ecul ar wei ght of the hydrophilic polymer (C) is
from1l x 103 to 1 x 106, a bal ance between the inproving effect of the
adhesi on agai nst the dewing surface or wetting surface and the coating
properties is especially excellent. As the hydrophilic polyner (O,
pol yet hyl ene gl ycol and pol yvinyl pyrrolidone are especially preferable from
the viewpoint of satisfying all of the addition anobunt and weight average
nol ecul ar waeeghget rerlegfularhereightowfhgthef hgdrophiflhe pdlgmiean (@aiikst t he
dewi ng surface or wetting surface, and the coating properties.
| nci dent al kpe tllwes hyanodmplrioyipg yefefed€) offaythse adbasiomedgbinaty thet hod so
far as it is contained in the pressure-sensitive adhesive |layer, but it is
pr ef er abl edevwhag suafgper ophvetting wafac® iss lowarsidied Om thee other
pressure-sensitive adhesive |ayer by containing it in the aqueous
di spersi onhgpfe prheBurkt sdifsi EPoe RiRsi wa saiigasi efonthahengafusnist | i c
polymer (C) may be used and contained in the aqﬁsous di spersion type

t

pressur e- sEREFEEIYE FAMESIVE dBFEITOF DT (PR IRCPAYTRIRATHPD! the
oo Y, BORMIEL B Sphiels] Sl oS SIS LG Ao
weight average molecular weight of the hydrophilic polymer
(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), polyethylene glycol
and polyvinylpyrreolidone 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
pressure-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
aqueous 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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acrylic polyner (A may not be adversely affected, it is preferable to
contain the hydrophilic polynmer (C) in the aqueous dispersion type
pressure-sensitive adhesive conposition by adding it as an agueous sol ution
after the polynerization of the acrylic polynmer (A). Thus, the aqueous
di spersion type pressure-sensitive adhesive conposition contains the
acrylic polynmer (A), the sulfur atom containing anionic enulsifier (B)
and the hydrophilic polyner (C) . In the agueous di spersion type
pressure-sensitive adhesive conposition, with respect to the proportion of
the sulfur atomcontaining anionic emulsifier (B) to be contained, in the
case wher gcifiRicSUpblymakoM{APNnt ifnNi Rheaniaeiyd ieTUlpHelsistire-Bens3 tised when
the acrylic polymer (A) is polynerized, the anount (proportion) of the

sul fur at adhesiteini Hgwaneeni én emdesi fthat (tBe polimexdecdticmntod @) can be
usually selected within the range of fromabout 0.1 to 5 parts by weight
(preferabbaprflom @B yvimers (&)t magy i ghe, adversedy gffdetead) yitrdam 1 to 3
parts by weight) based on 100 parts by weight of the whole of the nononer
conponent pre€ensbleuttiongcentainr Hhiec hydiyophiyg . ppaymgant €3) yinwide the
amount of the sul fur atomcontaining anionic enulsifier (B) to be used is
too | ow, afuepyByneALSREESACHt abityPey | Prejseuaecgensitgveln w@Edhesilyer hand,

in the case where the sul fur atom containing anionic emulsifier (B) is used
when t he composition by adding it as an aqueous sclution after the

polymerization of the acrylic polymer (A).

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 compositicn, 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 () is polymerized, the amcunt
(proportion) of the sulfur atom-containing anioniec

{ emulsifier (B) to be wused (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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previously prepared acrylic polynmer (A) is enulsified, the anount
(proportion) of the sulfur atomcontaining 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 from0.5 to 5 parts by weight, and nore
preferably from1l to 3 parts by weight) based on 100 parts by weight of the
acrylic polynmer (A). Incidentally, in the aqueous dispersion type
pressure-sensitive adhesive conposition, the anount of the acrylic polyner
(A) and the anount of the whole of the nononer conponents constituting the
acrylic polyner (A) are approximately equal to each other. Accordingly, the

sul fur atom conpai §h8JodRe@Nh@andgMilrSifHercd{dd wWiedrdethsedul fugd REepertion
of from0.1 to 5 parts by weight (preferably from0.5 to 5 parts by weight,

and nore pgeheadhiyglramibnie 3 gmilsifiemei ghj) hasedisy 1PReRar kheby
wei ght of the whol e of the nononer conponents constituting the acrylic

pol yner (/Apréegeagdigsprepavhdt herryllilte pallymér a(zom LonemubENgiadi othe
enul sifier (B) is used when the acrylic polyner (A) is polynerized or when
the previ amsuytpripraped tdomn)| i ef pahenEul(fAyr | stentkentabadindgs anivaticer of
course, the sulfur atomcontaining anionic enulsifier (B) may be used when
the acryl i empbsyfiter (MB)istpollymerissil awbntiramead)e aary| be poksypaddy( A)
thus prepared by nmeans of the polynerization is emulsified. - 31 Even in
t hi s case, sehectadumithpnodda izangefof héreml abputatlork cont 2i RARYsakivoni ¢
enul sifier (B) to be used
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 acrylic peolymer (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
emalsifier (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 mcre preferably from 1 to 3 parts by weight) based on
f 100 parts by weight of the whole of the monomer components
constituting the acrylic polymer (B) regardless of whether
the sulfur atom-containing anionic emulsifier (B) is used
when the acrylic polymer (&) 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

(A) is polymerized and when the acrylic polymer (A) thus

prepared by means of the polymerization is emulsified.
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(contained) can be selected within the foregoing range. That is, it is
possible to use the sulfur atomcontaining anionic emulsifier (B) in a
proportion of fromO0.1 to 5 parts by weight based on 100 parts by wei ght of
the whole of the nononmer conponents constituting the acrylic enulsifier
(A) , to use a part thereof when the acrylic polynmer (A) is polynerized and
to add the remainder after the polynerization. On the other hand, the
hydrophilic polymer (C) can be wused in a proportion of from0.5 to 15 parts
by weight (preferably from1l to 13 parts by weight, and nore preferably
from1.5 to 10 parts by weight) based on 100 parts by wei ght of

non-vol at i gLl hethi(Orc26b | Athel Mudditht a@’#ﬁ@ﬁéréiéﬁ?r YOURY PSul fur
pressure-sensitive adhesive conposition. Incidentally, in the aqueous

di spersi omp PR Bt Rg Sefisiddiee adhasisieie@NPoghyi 0o a HeLSShkRKI Ng
agent can also be used 1 n place of the polyfunctional nononmer (or together

wi th the ppbodtiiédnalcaibnbaerjelddddientizhliy, thé ifodfdiny erhfigadd such

a crosslinking agent after the polynerization of the acrylic polymer (A

and prior Tiatapplidatiien pdéssibbat ot beesisd r i Bfui hatehyconpaiuing

cohesion of the pressure-sensitive adhesive. As the crosslinking agent,

crossli nki i agent emplatifaes utkBhl ip a BPopastilonncftrfitom 0.1 to 5

pressure-sensitive adhesives can be used, and for exanple, any of

wat er - sol upaetgrbgskenghhg beged son 100 parts by weight of the whole

of the monomer components constituting the acrylic

emulsifier (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.

i Incidentally, in the aquecus dispersion type pressure-
sensitive adhesive composition, a crosslinking agent can
also be used in place of the polyfunctional monomer (or
together with the polyfunctional moncmer). 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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or oil-soluble crosslinking agents may be enpl oyed. The crosslinking agent
can be used singly or in adm xture of two or nore thereof. Concretely,
exanpl es of water-soluble crosslinking agents include epoxy based
crosslinking agents (such as pol yethyl ene glycol diglycidyl ether), aqueous
di spersion type isocyanate based crosslinking agents, oxazoline based
crosslinking agents, aziridine based crosslinking agents, hydrophilized
carbodii m de based crosslinking agents, crosslinking agents containing an
active nmethylol group or an active al koxynethyl group, netallic chelate
based crosslinking agents, nelamne resin based crosslinking agents, and
per oxi de sk dinr asxiyililkd neresper -ssesiatiresadhesivesolaan e«rasedi nki ng
agents include epoxy based crosslinking agents (such as NN, N, N -

tetragl yamy| £orx gxampdiegn angy , of svataratselidded cxroskinkilnqgaggehss (such
as hexanet hyl ene diisocyanate), and oil-soluble carbodiimde based

cr ossl i nkdmgoadesrivblencintmalinking haganbanmay bdeempdoykednki nBhagent to
be wused is not particularly limted but may be an anmount that 1is generally
enpl oyed ¢rersglinkingr agente oamshe | wsedadtiad i sor| findanigttuneheofiqueous

di spersion type pressure- sensitive adhesive conposition may be conpounded
wi t h basewo (@udPrRR HhePPPH- waferFreked¥ dexappladj bt vaterneoprbdad - 33
ot her additives that are usuall%kused i n pressure-sensitive adhesives, such

as peelirﬁf%ﬁﬁ{%?kh@ga@%%?g? i ?ﬁge?g?xy based crosslinking agents
(such as polyethylene glycol diglycidyl ether), agqueous

dispersion type isocyanate based crosslinking agents,
oxazoline based crosslinking agents, aziridine based
crosslinking agents, hydrophilized carbodiimide based
crosslinking agents, crosslinking agents containing an
active methylol group or an active alkoxymethyl group,
metallic chelate based crosslinking agents, melamine resin
based crosslinking agents, and peroxide based crosslinking
agents. Examples of o©il-soluble crosslinking agents
include epoxy based crosslinking agents (such as N,N,N’ , N’-
tetraglycidyl-m-xylenediamine), isocyanate based
i 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 aqueocus 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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pl asticizers, softeners, fillers, coloring agents (such as pignments and
dyes), antioxidants, and surfactants. In the pressure-sensitive adhesive
tape or sheet of the invention, the pressure-sensitive adhesive |ayer is
formed on at | east 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 nultilayered structure, the thickness neans a total

t hi ckness after drying) is not particularly limted but can be selected
within the range of fromabout 1 to 300 pun and is usually fromabout 5 to
80 pin. Incidentally, in the case where the pressure-sensitive adhesive

| ayer hasotherUaddieyeesdtRhtuakdr AsuhlliySuaetuahl prdskhirevkenketigke the
pressure-sensitive adhesive layer in the outernost side have a thickness of
| ess thamnadhgeives, sich sapr gfelalie athaktihg tdyeriinesstatkiilfeers,
pressure-sensitive adhesive layer in the outernost side is made thin as far
as possi hprastilcifersexanfitenersy fGillllemst hicoldweinanggentsf {snchbast 1 to 5
pin (preferably from1 to 3 pun) . The thickness of the pressure-sensitive
adhesi ve pagmenbs hendt 8nasi heapraosidantgensndi serfidhbsnte.l ayer in the
outernost side is not particularly limted but can be properly sel ected
such that thelnotthie tprefRpvse-sensikhves aghestizehbape ofort htheet of
pressure-sensitive adhesive |ayer having a nmultilayered - 34 structure)
becones tHee abigNeHioRr attd® t RFERABES-EEBEALiIVEh| 39BREEYe oflayRr is

pressure-sensitive adhesive | ayer. .
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 pm and
is usually from about 5 tco B0 pum. Incidentally, in the
case where the pressure-sensitive adhesive layer has a
maltilayered structure, it is actually difficult to make
the pressure-sensitive adhesive layer in the outermost side
have a thickness of less than 1 uym. 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
pm (preferably from 1 to 3 um). The thickness of the
pressure-sensitive adhesive layer other than the pressure-
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

- 34 -



It is preferable that the pressure-sensitive adhesive tape or sheet is a
pressure-sensitive adhesive tape or sheet having a substrate. Exanpl es of
such a substrate include plastic films (such as polyethylene filns,

pol ypropyl ene fil ns, ethyl ene-propyl ene copolynmer filns, polyester filns,
polyimde filnms, polyvinyl chloride filns, and polyvinyl acetate filns),
nmetallic foils, and porous substrates. In the invention, porous substrates
can be suitably used as the substrate. Exanples of porous substrates

i ncl ude paper based porous substrates (such as Japanese paper, craft paper,
and crepe paper) and cloth based porous substrates (such as non-woven

fabrics andiMayvanrd AbbetohesA\DENE AHHovedlshBife rlARANC LR iIRARR's2S (£EBEal
substrate in the case where the pressure-sensitive adhesive tape or sheet

I's a maski nghidptessy SCLKd Pré9du¥OVedhsiabid Cadifed e Subgérate in the
case where the pressure- sensitive adhesive tape or sheet is a doubl e-sided

pressure-sensitiye aghpseferhbpe ahathafle prefinpes: sddyitdfd eglhugider
i mproving the initial adhesion against the dew ng surface or wetting

surface. Astdpe dbapaskeetpaper a bpaéesureosepsipsver adhdsiws tipel hérwood
pul ps with synthetic short fibers can be suitably used. Exanples of

synt heti c psheerer bavinghea subthetite.shoEgahpbess aficsudk \sar sabistsytéhetic
polymers - 35 such as vinylon, nylon, polyesters, polypropylene, and
pol yvi nyl cinclude. plastic films (such as ©polyethylene films,
polypropylene films, ethylene-propylene 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 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 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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As the non-woven fabric, m xtures of general fibers wth pul ps can be

sui tably used. The basis weight of the porous substrate is not particularly
limted but for exanple, may be in the range of fromabout 5 to 200 g/ n2.
More concretely, in the case where the porous substrate is Japanese paper,
the basis weight of the porous substrate is usually fromabout 20 to 100
g/n2 (particularly from25 to 50 g/n2), and in the case where the porous
substrate is a non-woven fabric, the basis weight of the porous substrate
is usually fromabout 10 to 20 g/nR. The thickness of the substrate can be
properly selected according to the ained pressure-sensitive adhesive tape
or sheet agdchor agxawph¢lonny hgllbn\i tpbhyébterangeplypispflahopt ando 300
pm More concretely, in the case where the substrate |s Japanese paper, the
t hi ckness @blykdnydulediloatield.s preferably from 40 to 200 pm (especially from
50 to 100 pun) fromthe viewpoints of strength and nerve, and in the case
wher e the subst mat ethe aonsmonarenfilbicc, mitdtarels ckhegenefralhef fhdss r at e
is generally from30 to 50 Pm_ Incidentally, the substrate may have any
formof a wdiithglperlipsy erarf drem=oritabhyt tuged- | ayered form The substrate
(especially the porous substrate) may be - 36 subjected to inpregnation
treat ment or fiThengbasdst nwetdolvt e&ri She opbreuknosmbetratet ohsar ynot

treatnments such as peeling
particularly limited but for example, may be in the range

of from about 5 to 200 g/m’. More concretely, in the case
where the porous substrate is Japanese paper, the basis
weight of the porous substrate is usually from about 20 to
100 g/m2 (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 c¢an be properly
selected according to the aimed pressure-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 uym (especially from
50 to 100 pum) 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
um .

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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treat ment dependi ng upon the purpose. The pressure-sensitive adhesive tape
or sheet of the invention can be produced according to the usual production
process of pressure-sensitive adhesive tapes or sheets depending upon the
kind of the pressure-sensitive adhesive tape or sheet. For exanple, 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 exanple, a
pressure-sensitive adhesive tape wound up in a rolled shape) by subjecting
the substrate to undercoating treatnment, back-sizing treatnent, or

backsi de subdeateit taondrposgnagide trraayeEnty cguEdils ngli s tment tgpe
pressure-sensitive adhesive conposition directly on at |east one side (one
side or boalricugethefr knverrs s tavstenarya trdatineedss (swilnlag tpesddnigss) after
drying of from5 to 300 Fun (preferably from5 to 80 Fun), followed by
dryi ng, ortreedmemd derengliowsl rdins fdvssipWrogse pressure- sensitive adhesive
conposition directly on a separator in a thickness (total thickness) after
dryi ng of fromThe eoossurRmMsepsEtErabpihessmes tapegPrupheelr pitndthad t hen
transferring it onto the substrate, Incidentally, in coating the aqueous

di sper si oAnVpRdion can ke RHrRquGesk agarxding dshide ol RrarEiPToat er s

- 37 such as a gravure roll coater, a reverse roll coater, a Kkiss rol

coater, aPFIFes§ | °foaPEPSSYrpasepsitdve sadhppive tapes or sheets

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 rolled 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 pm (preferably from 5 to 80 um), followed
by drying, or coating the aquecus dispersion type pressure-
sensitive adhesive composition directly on a separator in a
thickness (total thickness) after drying of from 5 to 300
um (preferably from 5 to 80 um), 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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coater, and a spray coater can be used. In the invention, for the sake of
protecting the pressure-sensitive adhesive, it is desired to |lamnate a
peeling filmon the pressure-sensitive adhesive |layer. Also, in the case
where no peeling filmis utilized, it is preferable that the back side of
the substrate is subjected to backside treatnent with a peeling treatnent
agent such as silicon based peeling agents and | ong chain al kyl based
peel i ng agents. Nevertheless in the pressure-sensitive adhesive tape or
sheet of the invention, the pressure-sensitive adhesive |layer is forned of
an acrylic aqueous dispersion type pressure-sensitive adhesive conposition,
It can rewsaah aasgaodravureal raihesicateagai asireviee seevwal sephiee ,ora wet ti ng
surface. Al so, contam nation due to | ow nol ecul ar wei ght conponents el uted
by wat er diser ptaldn cortemelad idip arolhecoatar, oh peel icvgteny, allicsife

resi due due to insufficient cohesion can be inhibited or prevented.

Mor eover , c@aftene andeduisrxeyY goatey iaa hedarsesbnstant load is |large so that
the pressure-sensitive adhesive tape or sheet of the invention has
excel | ent constlant theadipeentiagepr keht ithe pabper efesproteqtingi dhe since

t he pressure-sensitive adhesive tape or sheet of the invention uses an
aqueous a@&EfASsure-sypsijises pdheehvey i V¢ atfedprdred: ¥ da®ipabPe Fromthe

st andpoi nts qof safety and eneronnentaI hygiene._Nbreover“
peeling film on the pressure<-sSensitive adhesive layer.

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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original adhesion of the acrylic pressure-sensitive adhesive is not |ost
substantially or entirely, but the excellent adhesion that the acrylic
pressure-sensitive adhesive originally has can be exhibited. According to
the pressure-sensitive adhesive tape or sheet of the invention, not only a
good adhesi on against the dewing surface or wetting surface can be
reveal ed, but also peeling-preventing properties under constant load is
good. The invention will be hereunder described in nore detail with
reference to the follow ng Exanples, but it should not be construed that
the invention is limted thereto. Incidentally, all parts are a part by
wei ght . (greepmumd+sandidangs e ddlodsihes y| | Tt Pressudestealsléi vErodheseve) A
react or equi pped with a thernonmeter, a stirrer, a nitrogen introduction

t ube, and starelpeiniconsiensafetppsand henmgxbnmentsD bpgisnef wHoeeowed, pur ged
wWith nitrogen wth stirring at roomtenperature (25 C) for one hour.

Ther eaf t erqrByinahar t adhesdoassi afm parhaul f aceylas chprgesureasensaihbvener
enul sion having 92 parts of 2-ethyl hexyl acrylate, 5 parts of butyl

acryl ate, @dhesive ofis Zely| deisty i $ebstankially o yenblneld, akmt0. Bheart of
sodium | auryl sulfate emulsified with 50 parts_of water was - 39 then
added dr opr¥eellert ctadhesion C Bhat 3thpuracryiher caressurengenditive was

ripened at 75 C for 2 hours_to .
adhesive originally has can be exhibited.

According 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 revealed, 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 edquipped 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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conpl ete polynerization reaction. After cooling to room tenperature, 2.2
parts of sodium |l auryl sulfate was added to the reaction mxture, and the
resulting mxture was neutralized with 10 % by wei ght ammonia water to
prepare a pressure-sensitive adhesive (hereinafter sonetines referred to
as "pressure-sensitive adhesive A"). (Preparation Exanple 2 of Acrylic
Pressure-sensitive Adhesive) The sane procedures as in Preparation Exanple
1 of Acrylic Pressure-sensitive Adhesive were followed, except that the
post addition of 2.2 parts of sodiumlauryl sulfate after the

pol ynmeri zation reaction was not carried out, to prepare a

pr essur e-tdemsi taddeddhdsomel $der thanéter aton20i nBG rederredl tbhoass.
"pressure-sensitive adhesive B"). (Preparation Exanple 3 of Acrylic
Pressur e-Benstaftar, Adiegnixctuiidevsaneipeneddatei5aC i foPr2zpaeat s oto Exanpl e
1 of Acrylic Pressure-sensitive Adhesive were foll owed, except that the
anmount ofcommiiets | RolymeriEpiiendreantidn pidiamt Foaldhgt e npeemer
emul si on was changed fromO0.8 part to 2 parts and that the post addition of
2.2 part stepPesdeiimm | AufyPagst fife s@diym ¢ havpshy medifade orny eaddedn was
not carried out, to prepare a pressure-sensitive adhesive_ (hereinafter
somet i nest? eftder cBeREEIST HIELITR: SERG t FhR Teupl tiftheTixdupe) was

(Prepar at:leotiltxl'zai(la{g)ég ﬁigﬂ fﬁ”ﬁ' i:g ﬁ'é?sg li‘:r %&n?n%rr]lsiia;[ iw\'/aeter to prepare 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 BY).
{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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Adhesive) A reactor equipped with a thernoneter, a stirrer, a nitrogen

I ntroduction tube, and a refl ex condenser was charged with a m xture
(mononer emrul sion) having 46 parts of 2-ethylhexyl acrylate, 2.5 parts of
butyl acrylate, 1 part of acrylonitrile, 0.5 part of acrylic acid and 2
parts of sodiumlauryl sulfate emulsified with 75 parts of water and
purged with nitrogen with stirring at roomtenperature (25 C) for one hour.
Thereafter, 0.025 part of 2,2'- azobis(N, N -di methyl enei sobutyl am di ne)

di hydro-chloride (polynerization initiator) was added, and the m xture was
pol ynmeri zed at a tenperature of 50 C for 3 hours (first stage

pol yneri zathealveTlé&)eafter, 0.1 part of potassium persulfate was further
charged, and the m xture was polynerized while adding dropwi se a m xture
(rmononer (BreparshiohaviBxpmiblepar 8s off 2-BthylibexyPrassprat-eendiZivearts of
butyl acrylate, 1 part of acrylonitrile, 0.5 part of acrylic acid and 1
part of sBdhesivedryl sulfate enulsified with 25 parts of water at 70 C
over 3 hours (second stage polynerization). Further, the reaction mxture
was ripened atA7¥eadinr 2equippedn®itthera cSbesnometercom t ehporatur @
followed by neutralizing with 10 % by weight amobnia water to prepare a
pressur e- BE5PgRRe ingrednobionerfaibfg t @tmgoﬁet?%%%e?‘ efeandanger gyas

"pressure-_- 41 sensitive adhesive D'). (Preparation Exanple 5 of Acrylic
Pr essur e- §Bﬁ§gﬂivéuth a mixture (monomer 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 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’ —dimethyleneisobutylamidine) 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
pelymerized while adding dropwise a mixture (moncmer
0 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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Adhesi ve) The same procedures as in Preparation Exanple 1 of Acrylic
Pressure-sensitive Adhesive were foll owed, except that the anmpbunt of the
sodium |l auryl sulfate in the post addition after the polynerization
reacti on was changed from 2.2 parts to 3.2 parts, to prepare a
pressure-sensitive adhesive (hereinafter sonmetines referred to as
"pressure- sensitive adhesive E'). EXAMPLE 1 To 100 parts by wei ght of
non-vol atile nmatters of the pressure-sensitive adhesive A, 10 parts of

pol yet hyl ene gl ycol (weight average nol ecular weight: 1,000) and 0.3 parts
of an oil-sol uble epoxy based crosslinking agent (a trade nane: Tetrad C

manuf act ur egbrdns tM v URidE i e p)Chem cal Conpany, Inc.) were added to
prepare an aqueous dispersion type pressure-sensitive adhesive conposition.

Thi s aqueougpslipdeiSic t EREmPLESSF e- 6E£NSiAdrya iddhesi¥esuEerPess1 t Dve Was
coated in a thickness after drying of 25 pm on one side of Japanese paper
(substrat e)adrdixg)a basis weight of 30 g/n2 and then dried to forma
pressure- sensitive adhesive | ayer on one side of the Japanese paper
(herei nafter sormie neameefmrossivieas asprioss Prepasatibny cExamhbsi e dApe
A'). Also, 0.3 parts of an oil-soluble epoxy based - 42 crosslinking agent
(a trade naexylbet r Bde€supmnaénsibive [Adhadirwubwehe Exdlched caéxSepbhany,
Inc.) was added to 100
that the amount of the sodium lauryl sulfate in the post
addition after the polymerization reaction was changed from
2.2 parts to 3.2 parts, to prepare a pressure-sensitive
adhesive (hereinafter sometimes referred toc 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 polyethylene
glycol (weight average molecular weight: 1,000) and 0.3
parts of an oil-soluble epoxy based crosslinking agent (a
trade name: Tetrad €, 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/nF 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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parts by weight of non-volatile matters of the pressure- sensitive adhesive
B to prepare a pressure-sensitive adhesive conposition. This
pressure-sensitive adhesive conposition was coated in a thickness after

drying of 2 pun

on one side of a polyethylene filmhaving a thickness of 60

nu and then dried, which was then stuck on the pressure- sensitive adhesive
| ayer side of the pressure-sensitive adhesive tape A to obtain a
pressure-sensitive adhesive tape. EXAMPLE 2 To 100 parts by wei ght of
non-vol atile matters of the pressure-sensitive adhesive A 2 parts of

pol yet hyl ene

gl ycol (weight average nol ecul ar weight: 1,000) and 0.3 parts

of an oi lereesiblndiooagendts ech dnosdd indnearg Boterdd (@, Maradiactanssd et rad C
manuf actured by M tsubishi Gas Chenmi cal Conpany, Inc.) were added to
prepare ¥itzpkeclsi Gasp&henmdrealypEoppesyur elrsenisi wase atthmdi o cldiposi ti on.
Thi s aqueous di spersion type pressure-sensitive adhesive conposition was
coat ed i PagtshikRnwedghtt @f dnghnyodhtiiepmathemwsnecti dbeofppamese paper
(substrate) having a basis weight of 30 gun and then dried to forma

pr essur esedridiivieye adhrEiKRe |ByefoonPEsPasede S0f RERS PRTRENS Haike
(hereinafter sonetines referred to_as "pressure-sensitive adhesive tape

B").

43dhg

siye 0 cemprsision an ofPigol REFESERRXSeRELEEVe crasthesiNg ng agent

(a trade nane: Tetrad C, manufactured. b

composition was coated in a th%ckness after drying of 2 um
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 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 aqueocus 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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M t subi shi Gas Chem cal Conpany, Inc.) was added to 100 parts by weight of
non-vol atile matters of the pressure- sensitive adhesive Cto prepare a
pressure-sensitive adhesive conposition. This pressure-sensitive adhesive
conposition was coated in a thickness after drying of 2 m on one side of a
pol yet hyl ene film having a thickness of 60 pmand then dried, which was
then stuck on the pressure- sensitive adhesive |ayer side of the
pressure-sensitive adhesive tape B, to obtain a pressure-sensitive adhesive
tape. EXAMPLE 3 To 100 parts by weight of non-volatile matters of the
pressure-sensitive adhesive D, 2 parts of polyethylene glycol (weight

aver age nol ecudzasoyei Ght3 SR €H0) ofindald. 2 cidardsluldlean epbxgol bhkedepoxy
based crosslinking agent (a trade name: Tetrad C, nanufactured by

M t subi sher@aslitkengcage@bnianyratincnameer Fetdddd Ct, ompnegfacéuxedabyeous

di spersion type pressure-sensitive adhesive conposition. This aqueous

di sper si oMitgpkiphisSiae- Shanicple Catpranivwe Ioenpostas onddad ciat 380in a
thickness after drying of 27 pm on one side of Japanese paper (substrate)
havi ng a pasts breigegbt of Ponvakrtilenmactenst @fobthe npregsuzear e-
sensi tive adhesive tape. COVWPARATIVE EXAMPLE 1 - 44 To 100 parts by weight
of non- voPERFLELNG t @8LeF VEhe C prit] sUPESRRTRI t PvePEGFSYTPsSANSGEIVEart s of

an oil-sol ybl e, e . o .
adhesive composition,. This pressure-sensitive adhesive

composition was coated in a thickness after drying of 2 um
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, to obtain a pressure-sensitive adhesive
tape.
EXAMPLE 3
To 100 parts by weight of non-volatile matters of the
pressure-sensitive adhesive D, 2 parts of polyethylene
glycol (weight average molecular weight: 500,000} and 0.2
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 27 um
on one side of Japanese paper (substrate) having a basis
weight of 30 g/m2 and then dried to .obtain a pressure-
sensitive adhesive tape.

COMPARATIVE EXAMPLE 1
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epoxy based crosslinking agent (a trade name: Tetrad C,

manuf act ured by

M t subi shi Gas Chem cal Conpany, Inc.) was added to prepare an agueous

di spersion type pressure- sensitive adhesive conposition.
di spersi on

havi ng a basis weight of 30 g/n2 and then dried to obtain a

pressure-sensitive adhesive tape.

wei ght of non-volatile matters of the pressure-sensitive adhesive E,

parts of an oil-sol uble

Tetrad C,

manTeacial gehblys Nby swbight &fsncherolaltifenp@atterdsn®f) RS

to prepare an aqueous dispersion type pressure- sensitive adhesive

conposi t i @resEure-agmedisi vl spdhesione Aype. Prpasitseoferal toil-sohasiee

conposition was coated in a thickness after drying of 2 mon one side of a

Thi s aqueous
type pressure-sensitive adhesive conposition was coated in
t hi ckness after drying of 27 pmon one side of Japanese

epoxy based crosslinking agent (a trade nane:

a

paper (substrate)

COVPARATI VE EXAMPLE 2 To 100 parts by

0.3
added

pol yet hyl epeoxy | hasadi myoesslhindkimas sageng0 @Guntaadet heme dr FedradhiCh was
then stuck on the pressure-sensitive adhesive |ayer side of the

pr essur e- gamsifisatairathdey \Mi tapei sipl ofagx Ghpmacal Complamyi,n Inc.) was
pressure-sensitive adhesive tape. COVPARATI VE EXAMPLE 3 To 100 parts
wei ght of asisied,oltst | PEepageer 3nof agneous /dispersione-bypsi tpxessursi ve D,

0.2 parts of an oil-soluble

Tetrad C,

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.

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 um 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 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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manuf actured by M tsubishi Gas Chem cal Conpany, Inc.) was added to prepare
an aqueous dispersion type pressure- sensitive adhesive conposition. This
aqueous di spersion type pressure-sensitive adhesive conposition was coated
in a thickness after drying of 27 pmon one side of Japanese paper
(substrate) having a basis weight of 30 g/n2 and then dried to obtain a
pressure-sensitive adhesive tape. (Evaluation nethods) The
pressure-sensitive adhesive tapes obtained in Exanples 1 to 3 and
Conparative Exanples 1 to 3 were neasured with respect to the adhesion

agai nst the dewing surface of wetting surface of glass, the peeling rate
under congwmdsumstsenmsiitive adbesivé Dyl Ou2 glaamentofbnan heilssolabkei n t he
fol |l owi ng neasurenent mnethods. The neasurenent or evaluation results are
shown i n Tapgaxyl. bhseddertessyinkingnpagentt héa ngasulee neae metlteddsad WEt h
respect to the pressure-sensitive adhesive tape having a polyethylene film
st uck t her emnufdrtymed uby n¥atswhishiafaise Chemi calt Conpraiy ngIzea) wae

pol yet hyl ene film (Measurenent nethod of adhesi on against the wetting
surface) Aafdest e t REeRARS efd WASIROMS WALBPersilbdx t¥reatpuessunperature
of 0 Cplaced in a therno-hygrostatic chanber of 23 C x 65 % RH for one
hour. Then,senEl G ¥R s AR SHAACe nCOMPABLELRR - f r oFP L fle asiequm €hFBerFARD t he

gl ass surface becane in the dewing state or wetti n,gc,stat e); 10 seconds
thereafter,type pressure-sensitive adhesive composition was coated in

a thickness after drying of 27 pym on one side of Japanese
paper (substrate) having a basis weight of 30 g/m2 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 o¢f sulfur element on the
surface 1in 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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the pressure-sensitive adhesive tape cut into a width 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
mmMmn, to nmeasure an adhesion (N 1B mmw dth) against the dew ng surface
or wetting surface of glass (hereinafter sonmetinmes referred to as "adhesion
agai nst the wetting surface"). (Measurenent nethod of peeling rate under
constant | oad) The pressure-sensitive adhesive tape cut into a wdth of 18
mm (eachout fhempitbesbrs- aksithive tavkesithe gdpes sobtfaicectheicamexampl es 1 to
3 and Conparative Exanples 1 to 3) was stuck on an acrylic board by

reci pr octhengewingl |sdatepfors0detine statehndl80secondes thetreafdEircki ng,
fixed on the acrylic board such that the peeling angle becane 90 while
appl yi ngthe| pagsshreosgnsitine adhgsiye dape cutt fntoppeydditd odndidti ve
adhesi ve tape. The peeling distance per _hour in an atnosphere at 23 C was
neasur ed™™t {&2Ehy OJ‘S&@ RFeRTuEe pEetFhbivat adpesive) targsr obdadmgst | oad.
(Measurenent._ nethod of ratio of sulfur element_on the surfaceg Usi ng an
ESCA anal¥z&xFumkas ztr Ward: aRGa&iompPazRtive Sxamples adt fred3by W8BVAC- PHI |

| NOCRPORATED, 10 S0 1 898.9" 1% e LSO it S LhYS 2T Y orbaugL, of each

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 locad)
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 one time and 30 minutes after sticking, fixed on
the acrylic board such that the peeling angle became 90°
while applying a locad 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 (em/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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sensitive adhesive tapes obtained in Exanples 1 to 3 and Conparative
Exanples 1 to 3 was qualitatively analyzed by the w de scanni ng neasurenent
under conditions of ray source (X-ray source): MgKa [300 W(15 kV)],
phot oel ectron taking-out angle: 45, analysis area: 1.1 nmm$ and further by
t he narrow scanni ng neasurenent with respect to the detected el enent,
thereby determning a ratio of sulfur elenment (atomc % on the surface of
the pressure-sensitive adhesive |ayer of each of the pressure-sensitive
adhesive tapes. 48 cli MMNOOz ,~oM WOM NNoO DOONO .ri
HO!1H roH Id a 04r-1 Mzo M O

manufactured by ULVAC-PHI, INCORPORATED, the surface of the
pressure-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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-H 43 N\ w 14r. Qaaapozw -- 49 The proportion of sodiumlauryl
sulfate in the inner portion of the pressure-sensitive adhesive layer is a
proportion (a part by weight) based on 100 parts by weight of the whol e of
t he nononer conponents of the acrylic polyner in the inner portion of the
pressure-sensitive adhesive layer. The proportion of sodiumlauryl sulfate

In the surface portlon of .the pressure-sensitive adhesive layer is a
. The proportion of sodium lauryl sulfate in the inner

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 of the pressure-sensitive
adhesive layer.

The proportion of sodium lauryl 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 the monomer components of the acrylic
polymer in the surface portion of the pressure-sensitive
adhesive layer.

The proportion of sodium lauryl sulfate in the inner
portion 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 proportion
based on 100 parts by weight of solids of the aqueous
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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proportion (a part by weight) based on 100 parts by weight of the whole of

t he nononer conponents of the acrylic polynmer in the surface portion of the
pressure-sensitive adhesive |ayer. The proportion of sodiumlauryl sulfate

in the inner portion and surface portion of the pressure-sensitive

adhesive layer is a proportion (a part by weight) based on 100 parts by

wei ght of the whole of the nononmer conponents of the acrylic polyner in the
i nner portion and surface portion of the pressure-sensitive adhesive |ayer.
The proportion of polyethylene glycol is a proportion based on 100 parts by

wei ght 0fs§9§£§§v8f 8 AP rooy%p%%i %Eerc% Q@E_eeegrgﬁg#{#gegeris% vg adhesive

conposition O ear f rmed t ha any of

the pressafgssengl IV@famlﬁéﬁQﬁ%@e@&mees alhddd ve Alts g@gce" in

adhesi on agalnst the dewing surface or wetting surface of gldss and have a

good adhegippiagailnslo tHeavat siff f &€ ﬁEWﬁ&%t grb%r&&%%sur& -
50 sensitive adhesive tapes of Conparative anples 1 to 3. "Also, any of

t he pressyhrl@eseB6hbtdAtatbeai.ve tapes of Exanples 1 to 3 are good in
peel i ng-preventing properties under constant |oad. This is because in the
Exanpl es, the ghisni ds enbésafiser dent atlé ngExampllsr, atelei S ansewias t he
emul sifier; the proportion of sodiumlauryl sulfate as the
emulsifier containing a sulfur atom is used as the
emulsifier; the proportion of sodium lauryl sulfate as the
anionic emulsifier containing a sulfur atom is proper in
the surface portion of the pressure-sensitive 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 therecof.
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anionic emulsifier containing a sulfur atomis proper in the surface
portion of the pressure-sensitive adhesive |ayer (noreover, proper in the
whol e of the pressure- sensitive adhesive |ayer); and pol yet hyl ene glycol as
the hydrophilic polyner is contained in a proper proportion. Wile the

i nvention has been described in detail and wth reference to specific

enbodi nents thereof, it will be apparent to one skilled in the art that
vari ous changes and nodifications can be nmade therein w thout departing
from the wpitriit abhaimssbpe:t hereof. - 51 What is clainmed is: 1. A

pressure-sensitive adhesive tape or sheet conprising a substrate having a
pressure-sensitive adhesive |ayer on at |east one side thereof, wherein the
whol e of the pressure-sensitive adhesive layer is formed of an agueous
di spersi on typel predsureresensiet semsiddivesi vadlemipesi ttay®e cont aighieryg, as a
base polyner, (A) an acrylic polymer containing a (nmeth)acrylic acid C4_12
al kyl est erorggrishegna csubamraoreharénporeiresande sems SunMeaceilpaitveon of t he
pressure- sensitive adhesive |ayer within the range of up to 3 nminward
fromthe oldwr feacetoflebbe presside-gersiofi vehadépsi ke |wiygre, of( Bhean
anionic emulsifier containing a sulfur atomis contained in a proportion of
fromO0. 1 tpre®spaet sebyitvweieghadhdrsised bayer00iparficempy wefi ghtt cfquedemswhol e of
t he nononer conponents constituting the acrylic polymer (A) that fornms the
surface potidpemwsebnt heympees spres@rs Benyet iathesadkedigyger , campbsition

containing, as a base polymer, (A} an acrylic polymer

containing a {(meth)acrylic acid (4., 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 <¢ontaining 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 proportion of

from 0.5 to 15 parts by weight based on 100 parts by weight of

non-volatile matters in the agueous dispersion type pressure-

sensitive adhesive composition of the whole of the pressure-

sensitive adhesive layer,



(C at |east one hydrophilic polymer selected from polyal kyl ene gl ycols,
pol yvi nyl pyrrolidone, polyvinyl alcohol, and poly(neth)acrylic acid is
contained in a proportion of fromO0.5 to 15 parts by wei ght based on 100
parts by weight of non-volatile matters in the aqueous dispersion type
pressure- sensitive adhesive conposition of the whole of the pressure-
sensitive adhesive layer, - 52 wherein the pressure-sensitive adhesive
conposition is prepared by a nethod including the step of polynerising the
nonomer conponewhereaiin ttte: apreddurepakbyftrited fdianitviee amipdditiopoliwmer, and
addi ng an aqueous solution containing the hydrophilic polyner after the
acrylic popysmardds Hyorarecktidd Tinelpdéssutke sensp t o epallirest e rigaptheor sheet
according to claiml1, wherein the anionic emulsifier (B) containing a

sul fur at omvhsneat doeastemime fultfher aatghicomtlameirngoaiboni che eaarhsliifd er
selected fromal kyl sulfate type anionic enulsifiers, polyoxyethylene alkyl
et her sul f pokyiterpe andonaddlmgnnan'fmqmspu@olgmmquﬂbhylenetaikyﬂgahem¢1 et her

sulfate type anionic enulsifiers, sulfonate type anionic emulsifiers, and
sul f osucci hy@rcaﬂudlt:ypelyamrolalfc:eerrmzs|afqreﬁ$c Blyfilee psefsumeisensitive
adhesi ve tape or sheet according to claim1l, wherein the proportion of the
ani oni ¢ enul sif.i @he pBrswOm-@ensngiee sylbegivat trps 1t Isdeahohecaddirige
pressure- sensitive adhesive layer is from0.5 to 5 parts by weight based
on 100 parts byaiwi ght wirdrgime shirol arighicthempbadhirr Rnmpoveminicgnstituting
the acrylic polymer (A) according to

sulfur atom is at least one sulfur atom-containing anionic

emulgifier selected from alkyl sulfate type anionic

emulgifiers, polyoxyethylene alkyl ether sulfate type anionic

emulsifiers, polyoxyethylene alkylphenyl ether sgsulfate type

anionic emulsifiers, sulfonate type anionic emulsifiers, and

sulfosuccinic acid type anionic emulgifiers.

3. The pressure-sensitive adhesive tape or sheet according

to claim 1, wherein the proportion of the anionic emulsifier

{B) containing a sulfur atom in the whole of the pressure-

gsensitive adhesive layer is from 0.5 te 5 parts by weight

bagsed on 100 parts by weight of the whole o©f the monomer

componentsg constituting the acrylic polymer (A) according to

the aqueous dispersion type ©pressure-sensitive adhesive

composition of the whole ©f the pressure-sensgitive adhesive

layer.

4, The pressure-sensitive adhesive tape or sheet according

to claim 1, wherein in the surface portion of the pressure-

gengitive adhesive layer within the range of up to 3 nm inward



t he aqueous di spersion type pressure-sensitive adhesive conposition of the
whol e of the pressure-sensitive adhesive |ayer. 4. The pressure-sensitive
adhesi ve tape or sheet according to claiml, wherein in the surface portion
of the pressure- sensitive adhesive layer within the range of up to 3 nm
inmard - 53 fromthe outer face of the pressure-sensitive adhesive | ayer,
a ratio of sulfur elenent by the ESCA neasurenent is less than 1 atomc %
S. The pressure-sensitive adhesive tape or sheet according to claima1l,

wher ei n t hérgr edsurcatsensate vef adhe sinessuayesemitiore aghdeioé ldyersubstrate
has a multilayered structure; an outernost |ayer of the nultilayered
pressur e- sensattiivet adhigr \ed eimgyer bhashen BSKACkaasisraxferftr dm leso tham and
contains the anionic enulsifier (B) containing a sulfur atomin a
proportionloftdmienk0.1 to 3 parts by wei ght based on 100 parts by wei ght of
t he whol e of the nononmer conponents constituting the acrylic polyner (A

t hat forns the.odher ppsssumpreengitite adhngstiveayaredprdsstr ecsensing ve
adhesive layer; and the nultilayered pressure-sensitive adhesive |ayer, as
a whol e, tonthiims i )whdreianitbei presahss fieasitBye cadbasienglaysguldur at om
in a proportion of fromO0.5 to 5 parts by weight based on 100 parts by

wei ght of ¢ihe ahdd ecbf thhe sybabhetre chaponemud titayerdd usirgrtureacmylic
polymer (A) that forns the nmultilayered pressure sensitive adhesive |ayer
and (ii) thetermpgtophidver porfynekhg C) mhht alayagiedl t i resslurer sgmditGivey 15

adhesive layer has a thickness of from 1 to 5 um 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 outermost layer of the
multilayered pressure-sensitive adhesive layer; and the
multilayered pressure-sensitive adhesive layer, as a whole,
contains (i) 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
congtituting the acrylic polymer (A) that forms the
multilayered pressure sensitive adhesive layer and {ii) the
hydrophilic polymer (C) in a prcportion of from 0.5 to 15
parts by weight based on 100 parts by weight of non-volatile
matters 1in the aguecus dispersion type pressure-sensitive
adhesive composition that forms the multilayered pressure-
sensitive adhesive layer.

6. The pressure-sensitive adhesive tape or sheet according



parts by wei ght based on 100 parts by weight of non-volatile matters in the
aqueous di spersion type pressure-sensitive adhesive conposition that forns
the nultilayered pressure- sensitive adhesive |ayer. 6. The
pressure-sensitive adhesive tape or sheet according - 54 to claiml,
wherein the pressure-sensitive adhesive layer is forned of the aqueous

di spersion type pressure-sensitive adhesive conposition containing the
anionic emulsifier (B) containing a sulfur atomin a proportion of from3
to 5 partstobylave ght esednonhd0@rpastsetsenseicghe ofihédieranhiiclyerofist he
mononmer conponents - 55 constituting the acrylic polyner (A); and in the
surface pbHotnegh of t hbepraegsapue- sdnsperasieonadhese veotepparensehs It ittee range
of up to 3 nminward fromthe outer face of the pressure-sensitive adhesive
| ayer, theadimwiviec epnpasiftiien JdBradomtai mhrg aniswlitureratl@nfisrcoi®lai ned in
a proportion of fromO.1 to 3 parts by weight based on 100 parts by weight
of the whotentHinimg moAvhERr comonenas propettidom iofg frehes ate yi iraypal yner (A)
that forns the surface portion of the pressure-sensitive adhesive |ayer. 7.
The pressube- veralit | hasefihesi V&0 t part sorbys hesitghtacdortdiengriicd ecladi hte,  wher ei n

the substrate is a porous substrate. -56
moncmer components
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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 te claim 1, wherein the substrate is a porous

substrate.
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