PRESSURE- SENSI Tl VE ADHESI VE SHEET FI ELD OF THE | NVENTI ON The present
invention relates to a pressure- sensitive adhesive sheet. Mre
specifically, it relates to a pressure-sensitive adhesive sheet (pressure-
sensitive adhesive tape, pressure-sensitive adhesive sheet,
pressure-sensitive adhesive film or the like) having a high adhesi veness
and an excellent termnal peeling resistance as well as exhibiting
extrenely small diffusing amounts of fornmal dehyde and tol uene. BACKGROUND
OF THE | NVENTI ON WAt er dispersion-type acrylic pressure-sensitive adhesives
usi ng wat er dispersi ARESGIERRcSENSET FYE yABHESAVE SBEETse organi ¢ sol vents
unli ke solvent-type acrylic pressure-sensitive adhesives. Therefore, the
former pressure-sensitive adhesives have advantages that they are
desirable in view of environnmental health and are also excellent in view of
sol vent resistance. In gengZ&ELD OF) TH¥e INENTI@N sensitive adhesive | ayers
using acrylic pressure-sensitive adhesives, acrylic polyners have | ow
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peeling  resistance thereof are enhancgghgggneanssggegnul%lons 1

cont ai ni 7y t &tki RASRFHERTIRDSHEWGer V8ns pressure-

sensitive adhesive tape, pressure-sensitive adhesive

sheet, pressure-sensitive adhesive film, or the 1like)
having a high adhesiveness and an excellent terminal
peeling resistance as well as exhibiting extremely small
diffusing amounts of formaldehyde and toluene.

BACKGROUND OF THE INVENTION

Water dispersion-type acrylic pressure-sensitive
adhesives using water dispersion-type acrylic polymers do
not use organic solvents unlike solvent-type acrylic
pressure-sensitive adhesives. Therefore, the former
pressure-sensitive adhesives have advantages that they
are desirable in view of environmental health and are
also excellent in view of solvent resistance. In general,
in the pressure-sensitive adhesive layers using acrylic
pressure-sensitive adhesives, acrylic polymers have low
adhesiveness and terminal peeling resistance (a property
that a terminal part is hardly peeled off after attached
to a substrate to be adhered) and hardly exhibit the
properties, so that the adhesiveness and terminal peeling

resistance thereof are enhanced by means of emulsions



containing tackifying resins sonetinmes use organic solvents at their
production steps for the purpose of |owering solution viscosity and nelt
viscosity of the tackifying resins [cf. JP-A-2002-285137 (the term"JP-A"
as used herein nmeans an "unexam ned published Japanese patent
application")]. In this regard, in order to produce enul sions containing
tackifying resins without using any organic solvent, emnulsification should
be carried out under high tenperature and high pressure. In the case of a
resin having a high softening tenperature (e.g., a resin having a softening
poi nt of caB0&ininghi ghackifiyhagnret bedins.very dHbWewelrt, t oempplsyoasd t he
kind and anmount of an enmulsifier to be used are largely |imted in many
cases. Oponhainihgr hmdkifyinbe cossins samsiimdsvi mpen | owgadfitteni ng
tenperature (e.g., aresin having a softening point of |ess than 1300,
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heating with using no solvent but in the case of wusing only the tackifying
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adhesi veness, and excel |l ent term nal peeling resistance and therm
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er to
produce emulsions containing tackifying resins without
using any organic solvent, emulsification should be
carried out under high temperature and high pressure. In
the case of a resin having a high softening temperature
(e.g., a resin having a softening point of 130°C or
higher), the method is very difficult to apply and the
kind and amount of an emulsifier to be used are largely
limited in many cases. On the other hand, in the case of
a resin having a low softening temperature (e.g., a resin
having a softening point of less than 130°C), there is a
case that the resin can be emulsified by melting it
through heating with using no solvent but in the case of
using only the tackifying resin having the low softening
temperature, it 1is considered that a high adhesiveness
and excellent terminal peeling resistance and thermal
resistance are hardly obtained and the applications of
the pressure-sensitive adhesive sheets prepared are
limited.

As mentioned above, in order to enhance



having a high softening tenperature and satisfy pressure- sensitive adhering
properties by broadening flexibility of the kind and anount of the

enul sifier to be used, there is a case that the tackifying resin is

di ssolved or nelted using an organic solvent. Usually, the solvent is
renoved by evaporation under reduced pressure but there is a problemthat

t he above organic solvent remains in a final product although the anpunt
thereof is mnute. As such an organic solvent, in view of workability and
cost, an aromatic hydrocarbon-based organi c solvent such as toluene is
gener al | youkadilbibyevest sithee atimati ©of hyloweaibgn- bdsed epdatiionsol vent s
are highly toxic, there is a fear of their influence on environnent when
pressur evsenesitye addesheds avdsprestyr eofenshei véackdifizdinge giesdtns with
remai ni ng aromati ¢ hydrocarbon-based organic solvents are used. In

parti cul havingepe higha|seftenipgr tempega ture ot es2 hbs E¥f PSR SIKWFRT bodi es
in the applications in closed spaces, such as interior nmaterials for
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Accordi ngly, .an object of the invention is to _provide a pressure-sensitive
adhesi veS§hddte h&dndy aneli girouRheietdes amalgnfageel FentPq eMSisal peel i ng

resistance as.well as exhibiti extrenely small. diffusin mounts - 3 of
f or mal deRY8ESahd Foﬁiﬁﬁagh%tatggsGPF 6E§é£9éﬁﬁﬁkps¥%d é§g?gye cfi%evi ng
the abOVSePPLSCESi%geJ%%§¥g§nigvggigggthav%gu% (&}f%%é solvent is
removed by evaporation under reduced pressure but there
is a problem that the above organic solvent remains in a
final product although the amount thereof is minute. As
such an organic solvent, in view of workability and cost,
an aromatic hydrocarbon-based organic solvent such as
toluene 1is generally wused. However, since aromatic
hydrocarbon-based organic solvents are highly toxic,
there is a fear of their influence on environment when
pressure-sensitive adhesives and pressure-sensitive
adhesive sheets with remaining aromatic hydrocarbon-based
organic solvents are used. In particular, there is also
a fear of the influence thereof on human bodies in the
applications in closed spaces, such as interior materials
for automobiles and house building materials.

SUMMARY OF THE INVENTION

Accordingly, an object of the invention is to
provide a pressure-sensitive adhesive sheet having a high
adhesiveness and an excellent terminal peeling resistance

as well as exhibiting extremely small diffusing amounts
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ng a an aromatic
tackifying resin-containing emulsion, by limiting a

diffusing amount of formaldehyde and 'a diffusing amount
of toluene to predetermined values, a high adhesiveness
and an excellent terminal peeling resistance can be
exhibited even when the pressure-sensitive adhesive sheet
has a pressure-sensitive adhesive layer of an acrylic
pressure-sensitive adhesive and also diffusing amounts of
formaldehyde and toluene can be reduced. The invention
is accomplished based on these findings.

Namely, the present invention lies on a pressure-
sensitive adhesive sheet comprising at least a pressure-
sensitive adhesive layer of a water-dispersion type
acrylic pressure-sensitive adhesive containing a water-
dispersion type acrylic polymer and a tackifying resin-
containing emulsion, wherein a diffusing amount of
formaldehyde is less than 3 ug/m3 and a diffusing amount
of toluene is 10 pg/g or less.

In the above pressure-sensitive adhesive sheet,
as the tackifying resin-containing emulsion, there may be

suitably wused a tackifying resin-containing emulsion

rocar pbon-pbase organic



The pressure-sensitive adhesive sheet of the invention can be suitably used
at the time when a material for autonobiles or a material for residential
buildings is to be fixed. The pressure-sensitive adhesive sheet of the

i nvention has a high adhesiveness and an excellent term nal peeling

resi stance as well as exhibits extrenmely small diffusing amounts of

for mal dehyde and toluene. Therefore, it is suitable as a pressure-sensitive
adhesi ve sheet for use at the tine when a material for autonobiles or a
material for residential buildings is to be fixed. BRI EF DESCRI PTI ON OF THE
DRAW NGSPFeparedA wsing sswbstanthalévosRosexgambs welkenbf and 2
pressure-sensitive adhesive sheets of the _invention, respectively.

Descri pt FagkdfYiRE REPSAGNCOTNRAEH NG LU HPR 1Rrepared pusdd\d e-Xensiti ve
adhesi ve sheets respectively 2: substrate 3: tackifying resin-containing
pr essur eM3EAEL ALy cOthaResthRN| ayEPmatic 4hydepeagbon-hasesT ANgEHic
DESCRI PTI ON OF THE | NVENTI ON The follow ng will describe enbodi nents of the
i nvent i ofi°1T¥eBEFai| with reference to drawings according to needs.

| nci dent al | h n r al re, i gn .
cidentally, t %h%am%réﬁgiékaékglgféeg gghe31ve sheet of the

invention can be suitably used at the time when a
material for automobiles or a material for residential
buildings is to be fixed.

The pressure-sensitive adhesive sheet of the
invention has a high adhesiveness and an excellent
terminal peeling resistance as well as exhibits extremely
small diffusing amounts of formaldehyde and toluene.
Therefore, it is suitable as a pressure-sensitive
adhesive sheet for use at the time when a material for
automobiles or a material for residential buildings is to
be fixed.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A to 1F are outline cross-sectional views
of the pressure-sensitive adhesive sheets of the
invention, respectively.

Description of the Reference Numerals and Signs

11 to 16: pressure-sensitive adhesive sheets,
respectively

2: substrate

3: tackifying resin-containing pressure-sensitive

adhesive layer



to the same nenbers or sites in sone cases. As shown in Figs. 1A to IF, the
pressure- sensitive adhesive sheet of the invention has a constitution that
a pressure-sensitive adhesive |layer (sonetines referred to as "tackifying
resin-containing pressure-sensitive adhesive |ayer") of a water-dispersion
type acrylic pressure-sensitive adhesive containing a water-dispersion type
acrylic polyner and an enulsion containing a tackifying resin (sonetines
referred to as "tackifying resin-containing enulsion") is formed on at

| east one surface of a support and al so has properties that a diffusing
anount of * f GiekEadeh i ¥ or nal dehyde- diffusing anount) is |less than 3 g/ n8
and a diffusing anount_of toluene (toluene-diffusing ampunt) is 10 g/g or
| ess. Thus, since tPEIAILER PESCRIRTION, OfyTiE \INVENLEONhas™ properties t hat
a formal dehyde-di ffusing ampunt is_less than 3 3 g/mand,_a

t ol uene- di f f usi ng*EnobRt1PYing ﬁ}slor ?%%Efbﬂif? PAreRbEnt QF orthe
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of formaldehyde and ene can be effectively re ed with securing a
hi gh adhesi venesgzandgi,£Xxceh! epigkermpal ¢o 1F, the pressure-
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sensitive adhesive sheet of the invention has a
constitution that a pressure-sensitive adhesive layer
(sometimes referred to as "tackifying resin-containing
pressure-sensitive adhesive layer") of a water-dispersion
type acrylic pressure-sensitive adhesive containing a
water-dispersion type acrylic polymer and an emulsion
containing a tackifying resin (sometimes referred to as
"tackifying resin-containing emulsion”) is formed on at
least one surface of a support and also has properties
that a diffusing amount of formaldehyde (formaldehyde-
diffusing amount) is less than 3 pg/m® and a diffusing
amount of toluene (toluene-diffusing amount) is 10 ug/g
or less. Thus, since the pressure-sensitive adhesive
sheet has properties that a formaldehyde-diffusing amount
is less than 3 pg/m® and a toluene-diffusing amount is 10
ug/g or 1less, diffusing amounts of formaldehyde and
toluene are largely reduced although a tackifying resin-
containing emulsion is used. Needless to say, since a

tackifying resin-containing emulsion is used, a high
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peeling resistance. In the pressure-sensitive adhesive sheet of the

I nvention, the diffusing anount of formal dehyde is not particularly limted
as far as it is less than 3 g/nB and the |ower the better. The diffusing
anount of formal dehyde is suitably 2 g/nB8 or less (particularly, 1 qg/nB8 or
less). In this regard, as the diffusing amount of formal dehyde, val ues
nmeasured by a nethod in accordance with JIS A 1901 (2003) are adopted. In
this case, the surface area of the sanple to be nmeasured is 0.043 n2 and a
content (g/nB) of fornmal dehyde per unit volune of the sanple

( pr essuradhmsicvengss adhdsiare efreetlent steamdnkhdt arbaliichaleresastadce
quantitatively. Specific conditions are as follows. Wth regard to sanpling
condi t i o®&N - bR agpcigecube: TepePaKeDNPHSI | tha daresswre-sSABFLtivgpe”

manuf actured by Waters - Flow rate: 167 nL/mn - Collecting ambunt: 10 L
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manuf act ur ed b ADTEC - - Cean air-feeding apparatus: K "ADcl e
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peeling resistance.

In the pressure-sensitive adhesive sheet of the
invention, the diffusing amount of formaldehyde is not
particularly limited as far as it is less than 3 pg/m® and
the 1lower the  Dbetter. The diffusing amount of
formaldehyde is suitably 2 pg/m® or less (particularly, 1
pg/m® or less). In this regard, as the diffusing amount
of formaldehyde, values measured by a method 1in
accordance with JIS A 1901 (2003) are adopted. In this
case, the surface area of the sample to be measured is
0.043 m® and a content (ng/m®) of formaldehyde per unit
volume of the sample (pressure-sensitive adhesive sheet)
is calculated and determined quantitatively. Specific
conditions are as follows.
With regard to sampling conditions

- Trapping tube: "SEP-PAK DNPHSilica cartridge short
type" manufactured by Waters

- Flow rate: 167 mL/min

- Collecting amount: 10 L
With regard to measuring instruments

- Compact chamber: "20 L chamber" manufactured by ADTEC



- Air-trappi ng apparatus: "SP208-1000DUAL sanpling punp" manufactured by G
L Science Wth regard to analytical conditions - H gh performance liquid
chromat ograph: "TMB96PAD' nanufactured by Waters - Detector: UV Detector -
Col um: "Puresil C18 (4.6 x 150 mm" manufactured by Waters - Myvi ng phase:
acetonitrile aqueous solution (acetonitrile:water = 50:50) - Amount to be
injected: 20 L - Detection wavel ength: 360 nm Moreover, the diffusing
anount of toluene is not particularly limted as far as it is 10 g/g or

|l ess and the lower the better. The diffusing amount of toluene is suitably
5 g/g or teSiec@raraicuferdyng gapgavatiiess). "ADgliekins' reganfaciuriede

di ffusi ng anount of toluene, values neasured by the follow ng "nethod for
measuri ngy $ShineRpgodEEPuBusdnassunt” are adopted. [Method for neasuring

t ol uene-di ffusing anount] - 8 A sanple was prepared by cutting the

pressur e-~ s¥eal ingemadpriple SeadiinditRe®: pri¥eReerm ned size (area: 5 cnR),
the sanple is placed in a vial, and the vial is tightly sealed. Thereafter,
the vial Tn WEREEHE SRR habupded By aceantsohdangd a2PR3OE S 30

mnutes py a head space auto-sanpler and 1.0 nl of. t'he gasfl nta h%at ed
state is I RCTRESTHYL H yaeepe bRt b apRife&yuiHyt" manufacture

by ADTEC

- Air-trapping apparatus: "SP208-1000DUAL sampling

pump" manufactured by G L Science
With regard to analytical conditions

- High performance 1liquid chromatograph: "TM996PAD"
manufactured by Waters

- Detector: UV Detector

- Column: "Puresil Cl8 (4.6 x 150 mm)"™ manufactured by
Waters
- Moving phase: acetonitrile aqueous solution

(acetonitrile:water = 50:50)

- Amount to be injected: 20 uL

- Detection wavelength: 360 nm

Moreover, the diffusing amount of toluene is not

particularly limited as far as it is 10 pg/g or less and
the lower the better. The diffusing amount of toluene is
suitably 5 pg/g or less (particularly 3 upug/g or less).
In this regard, as the diffusing amount of toluene,
values measured by the following "method for measuring
toluene-diffusing amount"” are adopted.

[Method for measuring toluene-diffusing amount]



apparatus (GC neasuring apparatus) to neasure the amount of tol uene,
whereby the content (g/g) of toluene per a unit weight of the sanple
(pressure-sensitive adhesive sheet) is calculated and quantitatively
determined. In this regard, the nmeasuring conditions for the gas

chromat ograph are as follows. (Measuring conditions for gas chromatograph)
- Colum: DB-FFAP 1.0 gm (0.535 mmm x 30 n) - Carrier gas: He 5.0 nL/mn -
Col um head pressure: 23 kPa (40C) - Injection inlet: split (split ratio
12:1, tenperature 250C) - Columm tenperature: 40C (O mn) - <+10C/ m n> -
250 (9 min) [itAmesePlPatvashePrerperst UPE iV ieteRaGt &S r BEPSEHES O 250C at
an elevation rate of 10C/ mn and then maintajned at 250C for 9 m nutes] -
Det ect or SSRF DI YENBERESIME BRRST | hRFeft ANsfe e gRinaA $02fF (BF&30ut | i ne

Cross- ctiopal ,vie of. the pr re-sensiti. adhesi heets - 9 of the
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adhesi ve,_s s, 2_Ls a bstrate. 3 s a_tacki.fying. r.esjn-caontaini ng
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pressur enggn el oo 7lEa! U& shestodl A0M80te ELE. 44 any s omgtidut i on

that the g resin-contarning pressure-sensi esive layer 3 is
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state 1is injected into a gas chromatograph measuring
apparatus (GC measuring apparatus) to measure the amount
of toluene, whereby the content (ug/g) of toluene per a
unit weight of the sample (pressure-sensitive adhesive
sheet) 1is calculated and quantitatively determined. In
this regard, the measuring conditions for the gas
chromatograph are as follows.

(Measuring conditions for gas chromatograph)

- Column: DB-FFAP 1.0 um (0.535 mm¢ x 30 m)

- Carrier gas: He 5.0 mL/min

Column head pressure: 23 kPa (40°C)

- Injection inlet: split (split ratio 12:1, temperature
250°C)
- Column temperature: 40°C (0 min) - <+10°C/min> - 250

(9 min) [it means that the temperature is elevated from
40°C to 250°C at an elevation rate of 10°C/min and then
maintained at 250°C for 9 minutes]
- Detector: FID (temperature 250°C)
Incidentally, Figs. 1A to 1F are outline cross-

sectional views of the pressure-sensitive adhesive sheets



constitution that the tackifying resin-containing pressure-sensitive
adhesi ve layers 3 on both sides are each protected with the release liner 4
only one side of which is a rel ease surface. Mreover, the pressure-
sensitive adhesive sheet 12 shown in Fig. 1B has a constitution that the
tacki fying resin-containing pressure-sensitive adhesive layer 3 is forned
on both sides of the substrate 2 as a support and also has a constitution
that the tackifying resin-containing pressure-sensitive adhesive |ayer 3 on
any one side is protected with the release liner 4 both sides of which are
rel ease etirtheesnygnidprn, agagparti Yol a IvoRsgstuti®ont@ hbf/t hé t&cki fyi ng
resin-containing pressure-sensitive adhesive |layer 3 on the other side nmay
be prot ekt ed2Hft h ARRS BHarsTst khb¥esupfhesior t hehaBbSe 1%l ebSe Riner 4 by
wi ndi ng Hgg ressure-sensitive _adhesive sheet 12 in a roll form Mreover,

the presSURtERhertidel SdfestRekifddnd 1BS1R3CORERAA LRI Bre3BYURES a

adhesi veset a1 78 s Teq 13V ERe Shdo SRR iR SHRSAFR: & %R & "8oport and
o eosur RLRFET T vathaRBLMTe e pE A e o BB O S T 21Rak8S i ner 4
adhustve - shenBrifiion | SeRabl! AR, SACRERYs AT MESRHTELRERERSRIE, (1 o

resin- copyal fih PY- PLRSSHE GoSeRShLEY6e2d89L¥€ 3 is formed on both
sides of the substrate 2 as a support and also has a
constitution that the tackifying resin-containing
pressure-sensitive adhesive layers 3 on both sides are

each protected with the release liner 4 only one side of

which is a release surface. Moreover, the pressure-
sensitive adhesive sheet 12 shown in Fig. 1B has a
constitution that the tackifying resin-containing

pressure-sensitive adhesive 1layer 3 is formed on both
sides of the substrate 2 as a support and also has a
constitution that the tackifying resin-containing
pressure-sensitive adhesive layer 3 on any one side 1is
protected with the release liner 4 both sides of which
are release surfaces as well as it may have a
constitution that the tackifying resin-containing
pressure-sensitive adhesive layer 3 on the other side may
be protected with the other release surface of the above
release 1liner 4 Dby winding the pressure-sensitive
adhesive sheet 12 in a roll form.

Moreover, the pressure-sensitive adhesive sheet

- 10 -



| ayer 3 is formed on one side of the substrate 2 as a support and al so the
backsi de of the substrate 2 as a support is a release surface as well as it
may have a constitution that the tackifying resin-containing
pressure-sensitive adhesive |layer 3 may be protected with the rel ease
surface forned on the backside of the substrate 2 by w nding the
pressure-sensitive adhesive sheet 14 in a roll form Furthernore, the
pressure-sensitive adhesive sheet 15 shown in Fig. 1E has a constitution
that the _tackifying resin-containing pressure-sensitive adhesive |ayer 3
i s fornmekP onslpEnsi d@ offithe rifead@s | rer gongkiétviidensurfhre sthe of a
rel ease liner_only one side of which is a release surface) as a,. support and
al so hastafFkidoRstd t E$DHR T RER CRABLPGCk PEFSTY TR SIS Tomt % ni aghesive
pressure-sensitive adhesive layer 3 is protected with the release liner 4
only ong‘as*’cﬁa f Whi gﬂrfngda | 888e silcﬁ °§ur‘flé%e.s“%'7’é:r@'%%s§re§%eﬁsi tive
adhesi ve_sheet, 16_sha in_Fig. 1F has,a,constituti that the tackifying
resin- COMER Nt nanér esSift egggn% tF9gs§aﬁ8§|‘1\%‘ I%}ilaéﬁ %ﬁles €%?'tfrle§y18ﬁ one side
of ther e.ll 4 (a rel | i . h S| : ' arg tel ease
i C&'{g{mfnén reaﬁesa?xee égﬁélgﬂre adl??%h?léo\r,\ﬁxﬁ% t erlt(E acki fyi ng

surfaces) as a suppor SO may havé a cons
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the pressyrg- seopdiiye s AHESL ve shREt JhoddufelfbhsieiPe adhesive
sheet 14 shown in Fig. 1D has a constitution that the
tackifying resin-containing pressure-sensitive adhesive
layer 3 is formed on one side of the substrate 2 as a
support and also the backside of the substrate 2 as a
support is a release surface as well as it may have a
constitution that the tackifying resin-containing
pressure-sensitive adhesive layer 3 may be protected with
the release surface formed on the backside of the
substrate 2 by winding the pressure-sensitive adhesive
sheet 14 in a roll form.

Furthermore, the pressure-sensitive adhesive
sheet 15 shown in Fig. 1lE has a constitution that the
tackifying resin-containing pressure-sensitive adhesive
layer 3 is formed on one side of the release liner (4
(release surface side of a release liner only one side of
which is a release surface) as a support and also has a
constitution that the tackifying resin-containing

pressure-sensitive adhesive layer 3 is protected with the

release liner 4 only one side of which is a release
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As mentioned above, it is sufficient that the pressure-sensitive adhesive
sheet of the invention has at |east a tackifying resin-containing
pressure-sensitive adhesive |ayer. For exanple, the sheet may be any of a
pressure-sensitive adhesive sheet having a substrate (substrate-attached
pressure-sensitive adhesive sheet) or a pressure-sensitive adhesive sheet
havi ng no substrate (substrate-less pressure-sensitive adhesive sheet).
Mor eover, the pressure-sensitive adhesive sheet nay be any of a
double-sidgﬂ% ressure-sensitive adhesive sheet wherein otr sides are
pressur e3%BMRTET ve BHheRF§8SUEGT FEDE 1y S §§+H%dsb¢§§éu B- SBR¥T i ve
adhesi ve, shget rein only one side is ressure-sensitive _adhesive
surface.*? nsfﬁi's%’ﬁdﬁ%, 2 ﬁ%lnﬁ l(?élstéQ%aFﬁ?ﬁe%gﬁes %‘el Xehdi £°Fé "adhesi ve
sheet is rate-|es ressure-. sensitiy d iV heget , ort
capabl e %&%%ﬁ?%?%i g]fe-ss < asepneseﬁlnge a%fiﬁ"letsglvt%omhgiﬁefh? tla%:kl f?n%&o

resi n- Co abbng s JUf @36 ULRe SRUTELILe 1ANEST ¥© (hayen deadi 1 s hgkegse i ner)

may be enpl oyed as a support. reover, e pressure-sensitive adhesive

sheet  of; shie igvenhien iérédjﬂésﬂeeiiséoshfiﬁffacg}ﬁ}vg%éf%i NG DU NG$ O

f or mal dehyde and tol uene becone predeterm ne ues. Thérefore, it is

i nportani1de® h'l%g RdeE | 8l o] Hgt SHR! ltHeant eRES thk B B R@sampunts) of
formal dehyde and tol uene as materials constituting the "pressure-sensitive

adhesi vecsite£ini{ Rgy. pré®éeteakense@ivld t wdhegitike lagidd Yingmay be
resin-containing pressure-
protected with the other release surface of the release
liner 4 as the support by winding the pressure-sensitive
adhesive sheet 16 in a roll form.

As mentioned above, it is sufficient that the
pressure-sensitive adhesive sheet of the invention has at
least a tackifying resin-containing pressure-sensitive
adhesive layer. For example, the sheet may be any of a
pressure-sensitive adhesive sheet having a substrate
(substrate-attached pressure-sensitive adhesive sheet) or
a pressure-sensitive adhesive sheet having no substrate
(substrate-less pressure-sensitive adhesive sheet) .
Moreover, the pressure-sensitive adhesive sheet may be
any of a double-sided pressure-sensitive adhesive sheet
wherein both sides are pPressure-sensitive adhesive
surface and a one-sided pressure-sensitive adhesive sheet
wherein only one side is a pressure-sensitive adhesive
surface. In this regard, in the case that the pressure-

sensitive adhesive sheet is a substrate-less pressure-

sensitive adhesive sheet, a support capable of exhibiting
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sensitive adhesive | ayer and substrate). Since the pressure-sensitive
adhesi ve sheet has at least a tackifying resin-containing
pressure-sensitive adhesive layer, it is preferable to use materials having
smal |l contents of formal dehyde and toluene as materials constituting the
tacki fying resin-containing pressure- sensitive adhesive |ayer. [Tackifying
resin-containing pressure-sensitive adhesive |layer] As nentioned above,
since the tackifying resin- containing pressure-sensitive adhesive |ayer is
made of a water-dispersion type acgglic pressure-sensitive adhesive

cont ai ni AgPEAENG - P EhrF¥i SPRRsk BReyiteckidiving BA8LRACoSRFLN AT
containing a tackif%in .resin tackifygng res{n- contaiQ%gg egylsi%n) ,

f or mal deRYBRSHRE ~S6P G Va 2ARPALYS " 13V Eont%i%ed HFAFRAET ackiMSfing
resin-contaiging egulsion in sone cases. (Tackifying resin-containing
emul si onT2¥ nPEhE™PAONSF) ATy 3 SHRPYoNt ai ni ng pressure- sensitive adhesive
layer, the tack [yig esinigant 3ining, cemulelian js adhadkiy ghdssin
conposition in an emil Sidn SrnYwharein ac ackifyingresinis dispersed in
wat er . e Ki £ yi Lesin i . pcul arl L. m a XAy es
t her eof gﬁcl Egé rg?s‘#’%glgal?gd tlascs:kiq’f%_{ |1£1%E‘%&e_sién§, ¥1F%Jrcpe%§-gba§g§ _tac_qﬁ yi ng
resins, OYghAEar AN PSRl aLAGHL! Ml E89hBRe HUIOIBEAdREEIALY T esi NS,

pol yam de-based tackifying resSins, elastoner-base
values. Therefore, it 1is important to wuse materials

having small contents (or remaining amounts) of
formaldehyde and toluene as materials constituting the
pressure-sensitive adhesive sheet (e.qg., materials
constituting the tackifying resin-containing pressure-
sensitive adhesive layer and substrate). Since the
pressure-sensitive adhesive sheet has at least a
tackifying resin-containing pressure-sensitive adhesive
layer, it is preferable to use materials having small
contents of formaldehyde and toluene as materials
constituting the tackifying resin-containing pressure-
sensitive adhesive layer.

[Tackifying resin-containing pressure-sensitive adhesive
layer]

As mentioned above, since the tackifying resin-
containing pressure-sensitive adhesive layer is made of a
water—-dispersion type acrylic pressure-sensitive adhesive
containing a water-dispersion type acrylic polymer and an
emulsion containing a tackifying resin (tackifying resin-

containing emulsion), formaldehyde and toluene are mainly
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tacki fying resins, phenol-based tackifying resins, Kketone-based tackifying
resins, and the like. The tackifying resin can be used solely or in
conbination of two or nore thereof. Specifically, exanples of the

rosi n-based tackifying resins include unnodified rosins (raw rosins) such
as gumrosins, wood rosins, and tall oil rosins, nodified rosins nodified
by hydrogenation, disproportionation, polynerization, or the |like of the
unnodi fied rosins (hydrogenated rosins, disproportionated rosins,

pol ymeri zed rosins, .and other chem cally nodified rosins) as well as

vari ous r%%?ﬁaﬂ%?@v&ﬂ\&%@aﬁécFﬁéﬂHW&are%&%ﬂﬁ?%EabPlPﬁe%ﬂﬂiﬁ%?%w%ﬁ
derivatives include rosin esters such as ester conpounds of rosins obtained
by - 14 ®IRrfRJFPAg unnodified rosins with al cohols and ester conpounds of

nodi fied rgsins_obtai ned.by ester.ifyin di fied rosins includin
hydrogenafg °£b§¥ﬁ§? r8F§B¥888&FP éF%gﬁW4§§ﬁf§P pol yneri zed rosing, and the
i ke with al cohols; u ur faf. acipd-mndified. rosins_obtained by
nodi fyi ng unnodi fliféd F{%%TE ns%%r%ilrﬁéiﬂ.é edhrg%%?ngo?%gépéggnat%ﬁe?%gfﬁs,

di sproporL} €§£§9e 5 g&iveooﬂﬁééﬁﬂer (Egicﬂii’fg_q%%d}#?se#—kggn%igingr .

unsa_t ur ate at_ty _aCI ynsat _ atty acC I‘OS! n est _
obt ai ned fy,{RdbEYiB0 A ASidk 85} 8{F ¥e&in HBRRLYARLEREY fidf tah aGhdBsibRSI N

al cohol s obtained by reducing the carboxyl group in unnodified rosins,

nmodi fi ed #OfhNHBEPIBNH L5k I OPiRG, SR 0P8 ldiddRsed in water.
The tackifying resin is not particularly limited and
examples thereof include rosin-based tackifying resins,
terpene-based tackifying resins, hydrocarbon-based
tackifying resins, epoxy-based tackifying resins,
polyamide-based tackifying resins, elastomer-based
tackifying resins, phenol-based tackifying resins,
ketone-based tackifying resins, and the like. The
tackifying resin can be used solely or in combination of
two or more thereof.

Specifically, examples of the rosin-based
tackifying resins include unmodified rosins (raw rosins)
such as gum rosins, wood rosins, and tall oil rosins,
modified rosins modified by hydrogenation,
disproportionation, polymerization, or the 1like of the
unmodified rosins (hydrogenated rosins, disproportionated
rosins, polymerized rosins, and other chemically modified
rosins) as well as various rosin derivatives and the like.

Examples of the above rosin derivatives include rosin

esters such as ester compounds of rosins obtained by
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rosi ns,
r osi ns,
rosins (
rosi ns,
be used
r osi ns,

pol yneri zed rosins, and the like), unsaturated fatty acid-nodified
or unsaturated fatty acid- nodified rosin esters; netal salts of

in particular, rosin esters) including unnodified rosins,

nodi fi ed

and various rosin derivatives; and the Ilike. In addition, there can
rosin phenol resins obtained by adding phenol to rosins (unnodified

nodi fied rosins, and various rosin derivatives, and the |i

ke) in

the presence of an acid catalyst, followed by thermal polymerization.
Exanpl es of the terpene-based tackifying resins _include terpene-based
resins sﬁ%ﬁeﬁéfélbgneﬁémﬁéPﬁﬁﬁﬂ F3s1pSnelé tPol $HEPEOLENd 28k cPFERE
polynmers, nodified - t er pene- based reS|ns obtgjned b ggﬁgctlng t hese

t er pene- FERAUPESi N8 tomﬁﬂdlﬁﬁgéuqﬂfRﬂﬂuﬂﬂﬂ =i

i cBYiofist

nndlflcatlgn dr ogenat.i on- nDdlflca |on ocar bo d|f|cat|on
i g HAEsEengted

like), e™

resins,
resi ns,
resins i
hydr ocar

peneX°FA8Fol - badst TEEMD ed £8FB8Ra.

a9

or the
based

gronatlc g?dlfle ter ene- baseq_re5|ns h¥drogenated t er_pene- based

% ke séﬁb ‘es %Wmaﬁf%ﬁocar%on base& tac

et e, “8nd t he
d b I
Efk& € Wi oug QXHE?Ear‘qﬁ%ﬁE§¥%ﬁ %;“%a§H§€Oa§c1é_hBQ§%F%

on resins [po yners 6f a droca

ying

I ns and

di enes Naukigs dbith 1Al DOBYA! OBl YehbNS (RiifhaRss BU! Cntsdlind SOBAL VI ene,

pent ene-

1; dienes such as bu adlene 3-pentadi ene, and 1soprene)],

aromat i cmbydE pear bebs1 8§ Neh{@PbYERLEe8f rosins, disproportionated

rosins, polymerized rosins, and the like) with
unsaturated fatty acids; unsaturated fatty acid-modified
rosin esters obtained by modifying rosin esters with
unsaturated fatty acids; rosin alcochols obtained by
reducing the carboxyl group in unmodified rosins,
modified rosins (hydrogenated rosins, disproportionated
rosins, polymerized rosins, and the 1like), unsaturated
fatty acid-modified rosins, or unsaturated fatty acid-
modified rosin esters; metal salts of rosins (in
particular, rosin esters) including unmodified rosins,
modified rosins, and wvarious rosin derivatives; and the
like. In addition, there can be used rosin phenol resins
obtained by adding phenol to rosins (unmodified rosins,
modified rosins, and various rosin derivatives, and the
like) in the presence of an acid catalyst, followed by
thermal polymerization.

Examples of the terpene-based tackifying resins
include terpene-based resins such as o-pinene polymer, -

pinene polymers, and diterpene polymers, modified
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vi nyl group-containing aromatic hydrocarbons having 8 to 10 carbon atons
(styrene, vinyltoluene, a -nmethyl styrene, indene, nethylindene, etc.)],

al i phatic cyclic hydrocarbon resins [alicyclic hydrocarbon resins obtained
by cyclizing and dinerizing so-called "C4 petroleum fraction" or "C5
petrol eum fracti on" and subsequently polynerizing the product, polynmers of
cyclic diene conpounds (cycl opentadi ene, dicycl opentadi ene,

et hyl i denenor bor nene, di pentene, etc.) or hydrogenation products thereof,
alicyclic hydrocarbon resins obtained, by hydrogenating aromatic ring of the
fol | owi nPERMRIPRSeRydriRaFPOIn reREFENSE albyphat FEPIRGE2RSmat FReB.t r ol eum -
16 resins, and the |ike

. aliphatic¢.and ti t.r ol . '
(styremﬁ?ﬁQﬁ??F%%ﬁ%?yﬁ§%§n§H q:hﬁé%gg??ggggﬁdﬁhéﬁ;iﬁﬁﬁgggﬁégéiggpetroIeum
resins, derqgenated q¥dégca£90n resing pounarqgg}pgsqg.%fsigs nand
coumar orEIMEHE basdiPTRETRETIRE t he t BYRFPYERG P S 58P 0 reduce
th di f ' . mal.deh t ' h
prZssuLéggghgg?ﬁggHQ%%%£%%éggggéfg é%g gﬁ%o'@éﬁ%g?tI%féh?ght%ﬁ%%gfgeness and

excel | e nd 5 BaLoRoe! LAy s ¢! anreeAltnbREETRY | e ShAlIGE.pasbaCKi Vi ng

resin aving a softening poi it (softening tenperatur ) 0C or higher
(preferahly; dS0C orgigfere  Mong, @i £f & abl Yo Jlile Obabb@her ) risiqyi table. In
this regard,_the upper limt of the softening point of the tackifying resin
s not pRatdsehaFdd tiPpbARd-BAdeMBYREns Olet@XaMikd 4HOC Pke.

Examples of the hydrocarbon-based tackifying
resins include various hydrocarbon-based resins such as
aliphatic hydrocarbon resins [polymers of aliphatic
hydrocarbons, e.g., olefins and dienes having 4 to 5
carbon atoms (olefins such as butene-1l, isobutylene,
pentene-1; dienes such as butadiene, 1,3-pentadiene, and
isoprene)], aromatic hydrocarbon resins [polymers of
vinyl group-containing aromatic hydrocarbons having 8 to
10 carbon atoms (styrene, vinyltoluene, a-methylstyrene,
indene, methylindene, etec.) ], aliphatic cyclic
hydrocarbon resins [alicyclic hydrocarbon resins obtained
by cyclizing and dimerizing so-called "C4 petroleum
fraction" or "C5 petroleum fraction" and subsequently
polymerizing the product, polymers of c¢yclic diene
compounds (cyclopentadiene, dicyclopentadiene,
ethylidenenorbornene, dipentene, etc.) or hydrogenation
products thereof, alicyclic hydrocarbon resins obtained
by hydrogenating aromatic ring of the following aromatic

hydrocarbon resins or aliphatic and aromatic petroleum
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| ower (preferably 160C or | ower, nore preferably 155C or |ower).
Incidentally, the softening point of the tackifying resin is defined as a
val ue neasured by the ring and ball nethod specified in JI'S K 5902.
Concretely, a sanple is pronptly nelted at a tenperature as | ow as

possi ble and the resulting nelt is poured into a ring placed on a flat

netal plate to fill the ring wwth care so as not to form bubbles. After
cooling, the portion protruded fromthe plane containing top edge of the
ring is cut off with a knife heated a little, Thereafter a support

i s pl acedSFANE gl 2RI \Fé‘?se]r“(ﬁﬂanéléfprs"'stlrﬁn gpd rﬁﬁ%ma%?gmetmflwor nor e)
and vvater cool ed after pre- ling ured into the vessel dept h of
30 mmor TROPE. THAFTEERE et | O (GPRBIVERTS 5 AR el 3 5% - and t he
ring filled t he sa ©.3L8 1 mmer edlnwater.sotatthe 0_not cone
I nto con ‘i Pwattlc egé‘% g?k dc tﬁ? f@nﬁé’rmat are *of 4 hg’ é/nadterrcgl nt ai ned
at 20C5C pghut e?_ﬁs‘glpl%n th%o%%n%etjon%albag Iag:eedS q?sat he gentral

part of e su ace of sarfple in thé ring an ‘ced aaf a fixed

posi tion gRmthe SURRY, e%ne bl eafd el st he di stance fromthe top edge of the

ring to the water surface 1s nal nta ned at 50 mm a thernoneter is placed,

the central posifOnd thexfelsnyy RAdindf ihhe sy ogetehul-s kaml at the
same height of the central paft of the ring, and the vessel is heated. The

flame of 4iBEasemPubRRuntEed JOr rgaldleHyid eHH A adbiseddatid heche

pressure-sensitive adhesive sheets and also exhibit a
high adhesiveness and excellent terminal peeling
resistance and thermal resistance, a tackifying resin
having a softening point (softening temperature) of 120°C
or higher (preferably 130°C or higher, more preferably
140°C or higher) is suitable. In this regard, the upper
limit of the softening point of the tackifying resin is
not particularly limited and may be, for example, 170°C or
lower (preferably 160°C or lower, more preferably 155°C or
lower) .

Incidentally, the softening point of the
tackifying resin is defined as a value measured by the
ring and ball method specified in JIS K 5902. Concretely,
a sample is promptly melted at a temperature as low as
possible and the resulting melt is poured into a ring
placed on a flat metal plate to fill the ring with care
so as not to form bubbles. After cooling, the portion
protruded from the plane containing top edge of the ring

is cut off with a knife heated a little. Thereafter, a
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flame touches mddle parts between the center and the edges of the bottom
of the vessel to even the heating. The elevation rate of the water
tenperature when the tenperature has reached 40C after the begi nning of the
heati ng shoul d be 5.00.5C per mnute. A tenperature is read at the tine
when the sanple is gradually softened, runs off the ring, and finally cones
into contact with the bottom plate, the tenperature being regarded as a
softening point. The neasurenent of the softening point is carried out
using two or nore sets sinultaneous|ly and - 18 an average value thereof is
adopt ed. SPRPRAL i k%l Blacsd the Rackl§F nyesssiln, (dlamgErrf WHhgMFes?h usi ng
no fornal dehyde as a naterial (or a raw material) at_the production of the
t acki fyi R§TPesiiPI IRy b27sBm™ 87 yekel. apd Hidaradeeyedgaféstn Pe&anpl es

f the tackifyi ' i r f | d d ter]
of Lne {RESiing Jesin uging,no for el dehydp o Bt er)boorg fan
[ , hyd - b t [ [ . ' -b d j fyi [ ,
esine, BRCIR PASELcL Y T palus, shone beggdctack Ty resns
the lik hys, . i Ki ' ' [ f I d
e 1 keanlhe APRLEAS AR Mo 0! 1ReRo TH RV 20 0

(Somt ot bl TUAPTIS 00 LIBGPAERS) el 4L BULEup Slamtq i g

control | eflet @ehpirdthae 3 89th8Bwater is maintained at 20°C+5°C for
15 minutes. Then, the steel ball is placed on the
central part of the surface of the sample in the ring and
it is placed at a fixed position on the support.
Thereafter, the distance from the top edge of the ring to
the water surface is maintained at 50 mm, a thermometer
is placed, the central position of the mercury ball of
the thermometer is kept at the same height of the central
part of the ring, and the vessel is heated. The flame of
Bunsen burner used for heating is regulated so that the
flame touches middle parts between the center and the
edges of the bottom of the vessel to even the heating.
The elevation rate of the water temperature when the
temperature has reached 40°C after the beginning of the
heating should be 5.0+0.5°C per minute. A temperature is
read at the time when the sample is gradually softened,
runs off the ring, and finally comes into contact with
the bottom plate, the temperature being regarded as a

softening point. The measurement of the softening point

is carried out using two or more sets simultaneously and
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The tackifying resin-containing emul sion can be prepared by dispersing a
tackifying resin into water. On this occasion, the tackifying
resin-containing enmulsion is usually prepared by dissolving or nelting the
tackifying resin and then dispersing it into water. In the case that the
tackifying resin is a tackifying resin having a | ow softening point, the
tacki fying resin- containing emul sion can be prepared by nelting the

tacki fying resin upon heating and then dispersing it into - 19 water. On

the other hand, in the case that the ¢tackifying resin is a tackifying resin
havi ng 2hifPraget¥AtHg pBrreCtt #é PAAR%8A ng resin-containing emulsion is

B ethod of i Sebivi MR ST ngathe. FARK! (A9 $60%, SR oot hod of
i ng SURTEHTER, R3ta) GRhe' (B, e ton ETRET 1 n a7 e hdSEne resin
and t nh S e apsBkaSi) SE LA A PIOROGR, IRE MRS U FeREN Clhou o
di ssol vifg, ofe Mgy tﬂt%%l%}‘%é%i.ki f&ink”_ﬁl-fﬂésizgckﬁxgﬁgthg%gﬁq} abé’:‘é&mgieghe

di ssolution or nelting of t tackiTying resi ‘'usTng anount

(cont entg of thd or gRLAERYIRGANGLLRE didsfibel NG AR Caeas) 85 hol uene in
the pressure-sensitive adhésive sheet having a tackifying resin-containing
adhesi vend ta€faradrba re@Ntmtderht 0i hesadbhads3 iIWdHeANEadRi gl dngr | ess,
resins, terpene-based tackifying resins, hydrocarbon-
based tackifying resins, epoxy-based tackifying resins,
polyamide-based tackifying resins, elastomer-based
tackifying resins, and the like. Thus, by using the
tackifying resin using no formaldehyde as a material (or
a raw material) as a tackifying resin, the diffusing
amount (content) of formaldehyde in the pressure-
sensitive adhesive sheet having a tackifying resin-
containing pressure-sensitive adhesive layer can be
controlled to less than 3 pg/m’.
The tackifying resin-containing emulsion can be
prepared by dispersing a tackifying resin into water. On
this occasion, the tackifying resin-containing emulsion
is usually prepared by dissolving or melting the
tackifying resin and then dispersing it into water. In
the case that the tackifying resin is a tackifying resin
having a 1low softening point, the tackifying resin-

containing emulsion can be prepared by melting the

tackifying resin upon heating and then dispersing it into
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respectively. Incidentally, as nmethods for enmulsifying the tackifying resin
using substantially no organic solvent, there may be nentioned a

non- sol vent - syst em hi gh-pressure enul si fyi ng nethod, a non-sol vent-system
phase-conversion emnulsifying nethod, and the |ike. The non-sol vent-system
hi gh- pressure enmul sifying nethod is a nmethod wherein a tackifying resin is
heated to the softening point or - 20 higher, it is pre-mxed in a nelted
state with water and an appropriate enulsifier, and then they are
emulsified in a high-pressure enulsifying machine to obtain an enul sion.
Mbr eoverwa - non- 9B véhe sy&har phard, cohPer $hen A FYha nmEPBod is a
nmet hod wherejn the tackifying resin_ is heated tq the sqoftening, point or

hi gher tPPREED RS SRFSPTiET Fhetahiddd9 eF&fdted PayieSk ufe ng nder
normal pressure, hot.g&}er i s ra%ugll% added, ag&:enulsifica ion with
phase- cofvererbRdi BO1Bf et %%F bt {1 NI ak SEMN S 2 1B heFBr&1°Pn the

met hod of dissotvin%lor gelt%ng t he tagkif igﬁ}resin usifg.a na%grial ot her
than arohat?t® ?ﬁ? car bBhThasE oréfani ssso]\}' % The Barerldl fher than
aromatic on: d | ol ye y Sl .sel ect ed
accordin%#%%gfigﬁginﬁggfgtHQEE?ggﬁPéyi%gqéégpﬁg a%g é#+%§§#¥éﬁg 8k

IS RETEPR A ity S e L S Bl e e ST 0

(cycl ohexpie ek BHfYhgOr PUP: RONERHOENGhigh temperature and high
pressure using substantially no organic solvent or a
method of dissolving the resin using a material other
than aromatic hydrocarbon-based organic solvents, and
then dispersing the resin into water. Thus, by utilizing
the method of dissolving or melting the tackifying resin
as mentioned above at the dissolution or melting of the
tackifying resin, the diffusing amount (content) of
formaldehyde and the diffusing amount (content) of
toluene in the pressure-sensitive adhesive sheet having a
tackifying resin-containing adhesive layer can be
controlled to less than 3 pg/m® and 10 pg/g or less,
respectively.

Incidentally, as methods for emulsifying the
tackifying resin using substantially no organic solvent,
there may be mentioned a non-solvent-system high-pressure
emulsifying method, a non-solvent-system phase-conversion
emulsifying method, and the like. The non-solvent-system

high-pressure emulsifying method is a method wherein a

tackifying resin is heated to the softening point or
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cycl ohexanes such as net hyl cycl ohexane , ethyl cycl ohexane,

di nmet hyl cycl ohexane, and net hyl ethyl cycl ohexane) and al so cycl opent anes
(cycl opent ane and al kyl group-contai ning cyclopentanes), cycl oheptanes

(cycl ohept ane and al kyl group-contai ni ng cycl oheptanes), and cycl ooct anes
(cycl ooctane and al kyl group-containing cycl ooctanes) corresponding to the
cycl ohexanes. The organic solvents - 21 such as alicyclic hydrocarbon-based

organi ¢ solvent may be used solely or as a mxture of two or
The ampbunt of the organic solvent such as alicyclic hydrocar

or gani c BbIRRRL L& BE RERHPEXedoiNpdr tiekited | §atai tddharkr Fay

nor e t her eof
bon- based
BBdan anou

capabl e of dissolving or nelting the tackifyinghresin and di spersing it

wat er usthg2BRRTORNISYS ePMULEoFdPRg 13N tedBENpUt
t he anount to the m ni num as qQssi bl e. | ncidentall

f
Lacki Tyl 1Y rosi MIRGRESPARRE e Wb sn B diar o | PPFe

after the
1Pm8Pftant to

renove the fr ani ¢ sol yent as far ap possible by a known or conventional
rennvingeﬂ% ﬁgﬂn(e:g., gfﬁﬁpﬁgﬂ of Fenp@%? ﬁ? é?gﬁoﬁgfigﬁ‘un@g?sfeduced
pressurelond r$i8n, 2%&?#%?%1?@5%1%5' e Cd F%et%’;@%i O¥Rdredh t@ﬁet he

di spersion o in rn water

enul sifiers can %e used, I ch are suitably selected

preparation o

tacki fyi pook 88, PrGONEEEDANG SMHSI QN 5 RS egg%%iefnii ;gomﬁtgﬁéﬁ][ O?Fre

ow ng

nt
in

¢y are pemetiiEdetlo reduce

emul sifigignexenphi fiigth@s SUlshii eI BidP benysednatubfer pPeéegsaabHoON of the

above wat er-di spersion type acrylic

pressure or under normal pressure, hot water is gradually

added, and emulsification with phase-conversion is

effected to obtain an emulsion.

Furthermore, in the method of dissolving or

melting the tackifying resin using a material other than

aromatic hydrocarbon-based organic solvents, the material

other than aromatic hydrocarbon-based organic solvents

may be suitably selected according to the kind of the

tackifying resin, and alicyclic hydrocarbon-based organic

solvents can be suitably employed. Examples of such

alicyclic hydrocarbon-based organic solvents include

cyclohexanes (cyclohexane and alkyl group-containing

cyclohexanes such as methylcyclohexane, ethylcyclohexane,

dimethylcyclohexane, and methylethylcyclohexane) and also

cyclopentanes (cyclopentane and alkyl group-containing

cyclopentanes), cycloheptanes (cycloheptane and

alkyl

group-containing cycloheptanes), and cyclooctanes

(cyclooctane and alkyl group-containing cyclooctanes)

corresponding to the cyclohexanes. The organic solvents
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pol ynmer. Specifically, as the emulsifiers, any forns of enulsifiers may be
used but anionic emulsifiers and nonionic enmulsifiers can be suitably used.
Exanpl es of the anionic enulsifiers include al kyl sulfate salt-type
anionic emulsifiers such as sodiumlauryl sulfate, amoniumlauryl sulfate,
and potassium |l auryl sulfate; - 22 polyoxyethylene alkyl ether sulfate
salt-type anionic enulsifiers such as sodi um pol yoxyet hyl ene | auryl et her
sul f at e; pol yoxyet hyl ene al kyl phenyl ether sulfate salt- type anionic

enul sifiers such as ammoni um pol yoxyet hyl ene | auryl phenyl ether sulfate,
and sodi ancholasoxgbibkylcdie hyudrotphbap-baskdr eugante; sqliveniat mayalt-type
anionic emnulsifiers such as sodi um dodecyl benzenesul f onat e;

sul f osuckenasedt gpéedni oF @semuitiNture afichvasoni Begeuhergagfy

sul fosucci nate and di sodi um | auryl pol yoxyethyl enesul fosucci nate; and the
like. In additiofhe e@fgis oPft hdheoniHFFRNERUI Solvens: | nepelle as

pol yoxyet hyl ene  al et her-type nonionic enulsifiers such as

poIyoxye?ﬁ}FXﬁéiFagéarQQﬂﬁ99niﬁﬂiﬁﬁy%?%??éﬁeSO&WEﬂﬁﬂﬁﬂnPeePﬁ%g-Ffpe

noni oni c_epul si fi.ers such as . pol yoxyet hyl ene | auryl phenyl_ ether; ni oni c
omul oi 11 BPS PacH CHd3dK okt RS AeREt HAY, bR gregigunt capablie’ of

pol yoxyet hyl ene- pal yoxypropyl eng, bl ock | yners; and th like. The
enul si fi %gi?TYﬁegpﬁgpé%gﬁﬁﬁl o] ?hgaﬁ5?§¥¥ﬁ%sﬁ%ﬁ%ﬂcﬁPﬁy%é588F§ﬁP€'po|yner

2% tsihgnfE“iﬁi fhebraldiGy M cBRhALE PReP! ARG JATY Tod NPed&S' Butotal ning
is preferred to reduce the amount to the minimum as far
as possible. Incidentally, after the tackifying resin-
containing emulsion is once prepared, it is important to
remove the organic solvent as far as possible by a known
or conventional removing method (e.g., a method of
removal by evaporation under reduced pressure).

In the invention, an emulsifier can be employed
at the dispersion of the tackifying resin in water in the
preparation of the tackifying resin-containing emulsion.
As the emulsifier, one or more emulsifiers can be used,
which are suitably selected from the following
emulsifiers exemplified as emulsifiers to be used at the
preparation of the above water-dispersion type acrylic
polymer. Specifically, as the emulsifiers, any forms of
emulsifiers may be used but anionic emulsifiers and
nonionic emulsifiers can be suitably used. Examples of
the anionic emulsifiers include alkyl sulfate salt-type

anionic emulsifiers such as sodium lauryl sulfate,

ammonium lauryl sulfate, and potassium lauryl sulfate;
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may be the sane or different fromeach other. However, when one of the
emul sifiers is an anionic enulsifier, it is preferable to use an anionic
emul sifier as another one, too. Mreover, when one of the enulsifiers is a
nonionic enulsifier, it is preferable to use a nonionic enulsifier - 23 as
anot her one, too. The ampbunt of the emulsifier to be used is not
particularly limted as far as it is an anount capable of preparing the
tackifying resin in an enulsion form For exanple, the anmount can be
selected fromthe range of 0.2 to 10% by weight, preferably fromO0.5 to 5%
by wei ghpolyaxedtbylehe t eflklylanmbiternf shlfateki$al hgtyrei napsohiid
matter). As the tackifying resin-containing enulsion, there may be, for
exanpl e, emgkgifieradesurine asSkeeddns" pqlianeithykere by awmilmetbreni cal s,
Inc.; softening point 145C, a tackifying resin-containing enulsion produced
usi ng suBdlBateal PPLYe®ifdiTkere| pdk) phenyiladethare Swlé%oﬁat-tzoo- NT"
(manuf actured by Arakawa Chem cal | ndustries, Ltd.; softenin oint 150C; a
t acki fyi RgPe r 8BLANLSnERHiHof L6F 2nEPEh 0ASp ATRRTIT) R XY %Y‘aFgX@EPFc

Y oCar o DASeg 9 9501 E ROl NeDELr AN ife Lk (VLRG0 sPE LoD (YPe

oaneSl e e oy s S LR T, U il | LR ! Spaery LI ©

diSpersegh&fsifiers such as sodium dodecylbenzenesulfonate;
sulfosuccinate-type anionic emulsifiers such as disodium
lauryl sulfosuccinate and disodium lauryl
polyoxyethylenesulfosuccinate; and the like. In addition,
examples of the nonionic emulsifiers include
polyoxyethylene alkyl ether-type nonionic emulsifiers
such as polyoxyethylene lauryl ether; polyoxyethylene
alkylphenyl ether-type nonionic emulsifiers such as
polyoxyethylene laurylphenyl ether; nonionic emulsifiers
such as polyoxyethylene fatty acid esters,
polyvoxyethylene-polyoxypropylene block polymers; and the
like.

The emulsifier at the preparation of the water-
dispersion type acrylic polymer and the emulsifier at the
preparation of the tackifying resin-containing emulsion
may be the same or different from each other. However,
when one of the emulsifiers is an anionic emulsifier, it
is preferable to use an anionic emulsifier as another one,
too. Moreover, when one of the emulsifiers is a nonionic

emulsifier, it is preferable to use a nonionic emulsifier
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water. The acrylic polymer is used as a base polynmer of the
pressure-sensitive adhesive (el enental conponent of the pressure-sensitive
adhesive). In the acrylic polyner, as a main constituting nononer. conponent
(main conponent - 24 of nononer), an alkyl (neth)acrylate (alkyl acrylate
or akyl nmethacrylate) is used. As the alkyl (nmeth)acrylate, an acrylic
conmpound represented by the following formula (1) : RL HzZC=CC (1) COOR
wherein R3 represents a hydrogen atomor a methyl group and R2 represents
an al kyl group, can be suitably used. In the above formula (1) , R is a
hydr ogen a$ oamothez pwehyltogr.oup and R2 is an al kyl group. Specifically,
exanpl es of the al kyl group for R2 include alkyl groups having 1 to 12
carbon atons, sucEheés Etinthypfgr*d‘@ emilsafi@r gkoupe ansedopd gPﬁup, an
I sopropyl group, _a but roup, an isobutyl group, an s- butyI rou a

t - butyl @?5Ebcubaﬁéﬁtiﬂm@ 2fasasyltgisupn anfBgertdpab a
hexyl group, a hept group an octyl group, an isooctyl roup as

2- et hyl he&’;”/'PP@FbBS ¥‘5‘endi%ﬁ Hroing 5ﬁ51f‘s&ﬁ‘orﬂﬂ sFBhpion ég grBﬂE an

(soust gleup, an indeeil roto' 8 deveert ooty 8 ) ceey gty <
to 10% by weight, preferably from 0.5 to 5% by weight
based on the total amount of the tackifying resin (solid
matter) .

As the tackifying resin-containing emulsion,
there may be, for example, used a trade name "SK-253NS"
(manufactured by Harima Chemicals, Inc.; softening point
145°C; a tackifying resin-containing emulsion produced
using substantially no organic solvent), a trade name
"Tamanor E-200-NT" (manufactured by Arakawa Chemical
Industries, Ltd.; softening point 150°C; a tackifying
resin-containing an emulsion produced using an alicyclic
hydrocarbon-based organic solvent), and the like.
(Water-dispersion type acrylic polymer)

In the tackifying resin-containing pressure-
sensitive adhesive 1layer, the water-dispersion type
acrylic polymer 1is an acrylic polymer composition in an
emulsion form wherein an acrylic polymer is dispersed in
water. The acrylic polymer is used as a base polymer of
the pressure-sensitive adhesive (elemental component of
the pressure-sensitive adhesive). 1In the acrylic polymer,

as a main constituting monomer component (main component
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a heptadecyl group, an octadecyl group, a nonadecyl group, and an eicosyl
group. As the alkyl group for R2, an al kyl group having 2 to 14 carbon
atons is preferable and - 25 furthernore, an al kyl group having 2 to 10
carbon atons, particularly a butyl group or a 2-ethyl hexyl group, is
suitable. Specifically, exanples of the alkyl (neth)acrylate include butyl
(meth)acrylate, isobutyl (nmeth)acrylate, s-butyl (nmeth)acrylate, t-butyl
(meth)- acrylate, pentyl (meth)acrylate, isoanyl (neth)acryl ate, hexyl
(meth)acrylate, heptyl (meth)acrylate, 2-ethyl hexyl &neth)acr | at e, octyl
(et h) acPy| Hamematdoct P (@A) - (Fetl) aceyladyy | (RhEYE) RFWLRES Pononyi
(meth)acryl ate, . decyl th)acryl ate, isqdecyl th)a | at e ndecyl

(et h) ac?%’gt E‘,eta‘éd’égf)}la(t(réﬁet a'é%/? at e?‘sa(r)‘:g‘e[ t?e“&te.(%?ﬁéyﬁfzﬁyﬂa%e'
(meth)acrylate may be used solely or in onbi _pat i of two ar _nore thereof.
As the aPyPERptein) carbrard, TFBFSEORiRh, DOUEYE AR Gad OFE dEe

sol ely leﬁutyl acrylate and 2-et hyl hexyl acrylate may be wused in
conbinati'doh! In this regard, as the alkyl (meth)acrylate, in the case that
butyl acrylate and 2- ethyl hexyl acrylate are used in conbination, the ratio
of butyl acrylate to 2-ethyl wexyl acrylate is not particularly limted
but, for exanple, the ratio igﬁ be selected fromthe range of 2-ethyl hexyl

acrylate/butyl acrylate ﬁwg; ht ratio) = abgut 0/100 to 55/45, preferably
about 5/95 to 60/ 40. 2 |

COOR?

wherein R! represents a hydrogen atom or a methyl group
and R? represents an alkyl group,
can be suitably used.

In the above formula (1), R' is a hydrogen atom or
a methyl group and R? is an alkyl group. Specifically,
examples of the alkyl group for R? include alkyl groups
having 1 to 12 carbon atoms, such as a methyl group, an
ethyl group, an propyl group, an isopropyl group, a butyl
group, an isobutyl group, an s-butyl group, a t-butyl
group, a pentyl group, an isocamyl group, a neopentyl
group, a hexyl group, a heptyl group, an octyl group, an
isooctyl group, as 2-ethylhexyl group, a nonyl group, an
isononyl group, a decyl group, an isodecyl group, an
undecyl group, a dodecyl group, a tridecyl group, a
tetradecyl group, a pentadecyl group, a hexadecyl group,
a heptadecyl group, an octadecyl group, a nonadecyl group,
and an eicosyl group. As the alkyl group for R?, an alkyl

group having 2 to 14 carbon atoms is preferable and
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As the nononmer conponent constituting the acrylic polyner, as far as an

al kyl (meth)acrylate is used as a - 26 nmin conponent of the nononer, the
ot her nmononer conponent copol ynmeri zable with the al kyl (nmeth)acrylate
(sonetines referred to as "copol yneri zabl e nononmer conponent™) may be
used. In this regard, the ratio of the alkyl (neth)acrylate to the tota
anount of the nononer conponent constituting the acrylic polyner is
desirably 80% by weight or nore (e.g., 80 to 99.8% by weight), preferably
85% by weight or nore (e.g., 85 to 99.5%by weight), nore preferably 90 by
wei ght orfubptkerfierg.,, a0 abkgbogbpumeihgving Thetoodd yearbhombatomsnoner
conponent can be used for introducing a crosslinking site into the acrylic
pol yner oparhhaniandvark apyteadat grguabias t § A-ethylhexyl i @qBmeils The
copol yneri zabl e mononmer conponent rmay be used solely or in conbination of
two or nos@itahdeeof. Specifically, in order to introduce a crosslinking
site into the acrylic polyner, a functional group-containing nonomner

conponent, especi 8PPFi&icedddimal |y @F@Eﬁlﬁﬁkable°¢Uncti6H&I gr o8p¥¥dnt ai ni ng
The use ofBRB) BERELAGRal IS coRVEVA nd RBTAEE Ot onent =0 hance
RO it ST EE W SRR L
acrylate, pentyl (meth)acrylate, isocamyl (meth)acrylate,
hexyl (meth)acrylate, heptyl (meth)acrylate, 2-ethylhexyl
(meth)acrylate, octyl (meth)acrylate, isooctyl (meth)-
acrylate, nonyl (meth)acrylate, isononyl (meth)acrylate,
decyl (meth)acrylate, isodecyl (meth)acrylate, undecyl
(meth)acrylate, dodecyl (meth)acrylate, and the like.

The alkyl (meth)acrylate may be used solely or in
combination of two or more thereof. As the alkyl
(meth)acrylate, for example, butyl acrylate may be used
solely or butyl acrylate and 2-ethylhexyl acrylate may be
used in combination. In this regard, as the alkyl
(meth)acrylate, in the case that butyl acrylate and 2-
ethylhexyl acrylate are used in combination, the ratio of
butyl acrylate to 2-ethylhexyl acrylate is not
particularly limited but, for example, the ratio can be
selected from the range of 2-ethylhexyl acrylate/butyl
acrylate (weight ratio) = about 0/100 to 55/45,
preferably about 5/95 to 60/40.

As the monomer component constituting the acrylic

polymer, as far as an alkyl (meth)acrylate is used as a
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it is a

(meth)acryl ate and having a functi onal

nmononer conponent copol ynerizable with the al kyl - 27

group whi ch becones a crosslinking

site. Exanpl es thereof include carboxyl group-containing nononers such as
(meth)acrylic acid, itaconic acid, crotonic acid, naleic acid, fumaric

acid, and isocrotonic acid or acid anhydrides thereof
anhydri de and itaconi c anhydri de; hydroxyl group-containing nononers,

hydr okyal kyl (nmeth)acryl ates such as 2-hydroxyethyl (rneth)acryl ate,

hydr oxypropyl (neth)acrylate, and 2-hydroxybutyl ~(meth)acryl ate and
vinyl al ®ahpl mrmpenental @fhol theanmpnamered nﬁh@rrer%tlwéh geonomer
(meth)acryl am de, N, N- di nethyl &?} th)acryl am de,. N-buty &met h)acryl am de, N

met hyl ol

Gﬁ@Pﬁ)"&E‘r“:yl‘a‘ﬁPaé)’mﬁrﬁE? ol ¥t BB anféﬁmtaﬁ)kylacr(gnp k) gerylate

N—nethoxynethxl(neth acrylam de, and N butoxynethyL(neth acryl am de;

gr oup- coESMR

di net hyl

epoxy gr GEFPEBAT!

nethylgl
acryl oni

AgesmonsRERETEAch B8 afshoel FPPOLYBREH EARL %t e MORAReT

such as mal eic

e.g.,
2_
al so

am no

anlnoethilﬁ(neth)g ryl at and t- utylanlnqﬁﬁhyl (g;g?éacr | at e;

oo |H@a¥D ?he?%e uch eI o592
G e AR C%“‘%ﬁﬁ“mﬁnfr%&eﬁm

N- I i
atom CO”Fn%' l{nQQ r'cﬁglgo%'é% a%ons\elr{ﬂtd.%ﬁep*hrﬁov: nyI pl per lp(%. er is

N- net hyl

viny one Virnyl pyri

pyrro

N-vi nyl p&ggazoF'i%v @b\“ W phB?gF\g', N_Vm'él‘r‘é' ”Yéﬁ%raz'eﬂ? B Vé?")’é!?yr

N-vinyli
and

m | oxaz I nyl mor phol i ne,” N-Vi ny
weight) , preferably 85% by weight or more (e.g., 85 to

99.5% by weight), more preferably 90 by weight or more
(e.g., 90 to 99% by weight).

The copolymerizable monomer component can be used
for introducing a crosslinking site into the acrylic
polymer or enhancing an aggregating ability of the
acrylic polymer. The copolymerizable monomer component
may be used solely or in combination of two or more
thereof.

Specifically, in order to introduce a
crosslinking site into the acrylic polymer, a functional
group-containing monomer component, especially a
thermally crosslinkable functional group-containing
monomer component, can be used as the copolymerizable
monomer component. The use of the functional group-
containing monomer component can enhance adhesive force
toward the adherend. Such a functional group-containing
monomer component is not particularly limited as far as

it is a monomer component copolymerizable with the alkyl
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- 28 N (meth)acryl oyl norpholine; and the like. As the functional
gr oup- cont ai ni ng nononer conponent, a carboxyl group-containing nonomner
such as acrylic acid or an acid anhydride thereof can be suitably used. The
anount of the functional group-containing nononer conponent to be used can
be, for exanple, selected fromthe range of 12 parts by weight or |ess,
e.g., 0.5to 12 parts by weight, preferably 1 to 8 parts by weight relative
to 100 parts by weight of alkyl (nmeth)acrylate as a main conmponent of the
mononer. Moreover, as the copol ynerizabl e nononer conponent, the other
copol yrerimedii )@agmnoree cempondmVviegn be UBaEticraler greuwmharieichhe
aggregating ability of the acrylic polyner. Exanples of the other
copol ynreieqgmes nanofEpsebipbaBat $hePude BKXAPPLlEst ekbepaséd WAbWE®s such
as vinyl acetate and vinyl propionate; styrene-based nononers such as
styrene, CaRERk ugBEQUBPrFPBi@irdNRt RGRITGFEnsuch caF, @REN\ASKYIBFuene;
non-aromatic ring-containing (neth)acryl ate esters such asné%/cl oal ky
(et h) acraﬂ’ﬁ'esl?%?ﬂ‘bﬁeﬁﬂld'( nBTAYaREGI & cyRREPEFt FCIG( nEPAELTyi at e,
etc.] and _.isobornyl .(nmeth)acrylate; aronmatic. ring-cont ainin
(ot by acrfiste aoh, 4 SERERERBR o oA, Afact§1at HIFRRORSS ( HRRFRF 1 ate,
etc.], ar xya%]kl et h ryl.at e hepoxyet hyl r{atrh) crwl etfc.], and
aryl al kyls\dc?‘neaf )'ﬁ%%%?gt g)g%[(i’t?\eéﬁg{ﬁ a(thcgtjﬁg%éér;?f‘gt 3]“9' oI et i chl%’ggxyi
group-containing monomers, e.g., hydrokyalkyl
(meth)acrylates such as 2-hydroxyethyl (meth)acrylate, 2-
hydroxypropyl (meth)acrylate, and 2-hydroxybutyl
(meth)acrylate and also vinyl alcohol and allyl alcohol;
amide-based monomers such as ({meth)acrylamide, N,N-
dimethyl (meth)acrylamide, N~-butyl (meth) acrylamide, N-
methylol (meth)acrylamide, N-methylolpropane (meth) -
acrylamide, N-methoxymethyl (meth) acrylamide, and N-
butoxymethyl (meth)acrylamide; amino group-containing
monomers such as aminoethyl {meth)acrylate, N,N-
dimethylaminoethyl (meth)acrylate, and t-butylaminoethyl
(meth)acrylate; epoxy dgroup-containing monomers such as
glycidyl {meth) acrylate and methylglycidyl
(meth)acrylate; cyano-containing monomers such as
acrylonitrile and methacrylonitrile; monomers having a
nitrogen atom-containing ring, such as N-vinyl-2-
pyrrolidone, N-methylvinylpyrrolidone, N-vinylpyridine,
N-vinylpiperidone, N-vinylpyrimidine, N-vinylpiperazine,

N-vinylpyrazine, N-vinylpyrrole, N-vinylimidazole, N-

vinyloxazole, N-vinylmorpholine, N-vinylcaprolactam, and
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nmononers such as ethyl ene, propylene, isoprene, butadiene, and isobutylene;
vinyl chloride and vinylidene chloride; isocyanate group-containing
nononers such as 2- (meth)acryl oyl oxyethyl isocyanate; al koxy group-
cont ai ni ng nononers such as net hoxyet hyl (meth)acrylate and ethoxyet hyl
(meth)acrylate; vinyl ether-based nononers such as nethyl vinyl ether and
ethyl vinyl ether; and al so pol yfunctional nononmers such as 1,6- hexanedi ol
di (neth)acryl ate, ethylene glycol di(neth)acrylate, diethylene glycol

di (nmeth)acrylate, triethylene glycol di(netgggcrylate, tetraet hyl ene gl yco

di (met h) ¥erledtd acryipiNeepketiyeol @chet higer yHHER:  prof$i edd'Ql yeol
di th | at e, I I gl | di th | at e, tyl. gl I
i (ot h) S aeaal’ RSP R BN, MBCHSto SRR E1 et RS Epans

tri(meth | at e, t thritol tri(meth late, . dipent thyitol
nexal et KR REPYEats gL FoBR iy ach | AE6Y efoRP s ST ace, Fihgest er

acryl ate rrTlllgIPJ[r etila%nq: aecr_ré/ogﬁgéa%%ceiti)%/: gel}g%sglz_engs(agqtyl di (neth)acrylate, and

hexyl di acrylate; Yhe process for polynerizing the

vater- di spersi ojlyPeRGIy I Co POl YIET . fﬁﬂgwoﬁglcog%%%tp}—%ﬂtainin%i on

pol ymeri zation processes can be adopted and an enul Sion” polyneriza
process |gndielrabl &mpindde £8! YERI | 2PN, c Al | BHS PEbYEId:id 1,

processes such as a general all-conmponents-charging process (at once - 30
pol yneri zal k@R el OE£SH) thd NPARFEB 0f OPPi R rUOCBES weight or less,
e.g., 0.5 to 12 parts by weight, preferably 1 to 8 parts
by weight relative to 100 parts by weight of alkyl
(meth)acrylate as a main component of the monomer.
Moreover, as the copolymerizable monomer
component, the other copolymerizable monomer component
can be used in order to enhance the aggregating ability
of the acrylic polymer. Examples of the other
copolymerizable monomer component include vinyl ester-
based monomers such as vinyl acetate and vinyl
propionate; styrene-based monomers such as styrene,
substituted styrene (oo-methylstyrene, etc.), and
vinyltoluene; non-aromatic ring-containing (meth)acrylate
esters such as cycloalky (meth)acrylates [cyclohexyl
(meth)acrylate, cyclopentyl di(meth)acrylate, etc.] and
isobornyl (meth)acrylate; aromatic ring-containing
(meth)acrylate esters such as aryl (meth)acrylate [phenyl
(meth)acrylate, etc.], aryloxyalkyl (meth)acrylate

[phenoxyethyl (meth)acrylate, etc.], and arylalkyl

(meth)acrylates [benzyl (meth)acrylate]; olefinic
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(conti nuously dropping process, portion-w se dropping process, etc.) can be
adopt ed. The polynerization tenperature can be suitably sel ected according
to the kind of the nononer, the kind of an initiator, and the |ike and can
be, for exanple, selected fromthe range of 20 to 100C. The pol yneri zation
initiator to be used at the polynerization can be suitably selected from
known or conventional polynerization initiators according to the kind of

t he pol ynerization process. Exanples of the polynerization initiator

i nclude azo polynerization jinitiators such as 2,2 azob|S|sobutyron|tr|Ie

2,2 - az'aavgrc\erSrrém Fop? %mﬁ?a?me?raw}l%fe lszorzrefa%obpgtfz‘ iene,

di d hl d bi s[.2-
27 davBhin sty tayrlﬁ[s%ie)gé'flx a CEECRC UL Yaﬂzld%@r%? NCRLoride;
- di thylenelsob e) bls&4 met h 4
-dlnethyf§8?¥?8ﬁ ?r|I§F09?:?°%E%ﬁP§?% 8Pﬁ@?ﬁ§lvalé¥%nltr|?e)

2,2 - trile
1,1 - :sg %ﬁbgﬁkg Lekvetnd ganr| gryanages alkoxy  group-
azobi s( 2c§né r, t W&@&ﬂ%@ge)sucﬁn sd' H‘EEPX %taleas (meth)acrylate

azobi s( 2- net pi onat e persul fate salts suc pot assi Um persul fate

and a”“DQh&”1p%&§Mﬁ$ﬁ§éﬁyﬂPer0¥hQEh)Qé§gﬂaE%|ynERh_ ion éﬁhhkabg%%d§UCh as
benzoyl peroxide, f-butyl hydroperoxi di’-t-butyl peroxide, t-butyl

per oxybeggRahersdi suBKl K8 oxbERy11, %-ﬁg.s.(teleubxfl PaheXYkthydl v1nyl

3,3,5-trimethyl cycl ohexane, 1, 1-bis(t-butyl peroxy)cyclo-
ether; and also polyfunctional monomers such as 1,6-
hexanediol di (meth) acrylate, ethylene glycol
di (meth)acrylate, diethylene glycol di (meth) acrylate,
triethylene glycol di (meth)acrylate, tetraethylene glycol
di (meth) acrylate, polyethylene glycol di(meth)acrylate,
propylene glycol di(meth)acrylate, polypropylene glycol
di (meth) acrylate, neopentyl glycol di (meth)acrylate,
pentaerythritol di (meth)acrylate, trimethylolpropane
tri (meth)acrylate, pentaerythritol tri (meth)acrylate,
dipentaerythritol hexa (meth)acrylate, glycerin
di (meth)acrylate, epoxy acrylate, polyester acrylate,
urethane acrylate, divinylbenzene, butyl di (meth)acrylate,
and hexyl di(meth)acrylate; and the like.

As the process for polymerizing the water-
dispersion type acrylic polymer, known or conventional
polymerization processes can be adopted and an emulsion
polymerization process is suitable. At the

polymerization, various polymerization processes such as

a general all-components-charging process (at once
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dodecane, and hydrogen peroxi de; substituted ethane-based polynerization
initiators such as phenyl-substituted ethane; aromatic carbonyl conpounds;
and redox system initiators by conbining peroxides and reduci ng agents
[e.g., redox systeminitiators, such as conbinations of peroxides and
ascorbic acid (a conbination of a hydrogen peroxide solution and ascorbic
acid, and the |like conbinations), conbinations of peroxides and iron(ll)
salts (a combination of a hydrogen peroxide solution and a iron(ll) salt,
and the |ike conbinations), conbinations of persulfate salts and sodi um
hydr ogerPRINTe¥ b2ahhANt hePTPERESE i Aat iTPRIMETHRATPBPYREr i ZBFPERSSni ti at or
may be wused solely_or in conbination of two or nore thereof. The anount of
the pol yhERTERYBNRSL¥i t FHOPPINT hePTASRES nuy PRE LA A HI§§ uSBGPBABENt and

can be, for exanple el ected fromthe, range of about 0.005.to0,1 part b
nol ght | (RISES8r | 0oF60) partih byPhel BAPPLPAr o (R RORGRER: eahbshont s.

Moreover, at th ol yneri zatiqn,. .a,chain transfer __ageni. can be ed for
regul at| RIHTER FBTacuT R o gRU Y @ r AFEPE Gt kiBEn or

conventippgh %Ea' the t é'l%g%ﬁ'n%rr agﬁﬂ%ls Xy bgeURd ﬁ?gt%gﬁglﬁe%’rﬁ‘e&ﬁg | ncl ude

mer capt ans such as dodecanet Hi o uryl mercaptan mMer capt ane,

2-merca h I, r t et cj d, h t at¢, and
2. 3. 0i ey Eapt A S B R A S o e e S er e 0T he o
t ransf erooent 1 83 be used solely or in conbination of

The polymerization initiator to be used at the
polymerization can be suitably selected from known or
conventional polymerization initiators according to the
kind of the polymerization process. Examples of the
polymerization initiator include azo polymerization
initiators such as 2,2'-azobisisobutyronitrile, 2,2'-
azobis (2-methylpropionamidine) disulfate, 2,2'-azobis(2-
amidinopropane) dihydrochloride, 2,2'-azobis[2-(5-methyl-
2-imidazolin-2-yl)propane) dihydrochloride, 2,2'-
azobis (N,N'-dimethyleneisobutylamidine), 2,2'"-azobis (4-
methoxy-2,4-dimethylvaleronitrile), 2,2'-azobis(2,4-
dimethylvaleronitrile), 2,2'"-azobis (2-methylbutyro-
nitrile), 1,1'-azobis(cyclohexane-l-carbonitrile), 2,2'-
azobis(2,4,4-trimethylpentane), and dimethyl-2,2"'-
azobis (2-methylpropionate) ; persulfate salts such as
potassium persulfate and ammonium persulfate; peroxide-
based polymerization initiators such as benzoyl peroxide,
t-butyl hydroperoxide, di-t-butyl peroxide, t-butyl

peroxybenzoate, dicumyl peroxide, 1,1-bis(t-butylperoxy)-
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two or nore thereof. The anount of the chain transfer agent to be used may

be a usually used anobunt and can be, for exanple, selected fromthe range

of about 0.001 to 0.5 part by weight relative to 100 parts by wei ght of the

total nononer conponents. Since the water-dispersion type acrylic pol yner

Is in an emulsion form the water-dispersion type acrylic polymer may be

prepared using a polynmer in an ermulsion formprepared utilizing an emul sion

pol ymeri zation process as is or the water-dispersion type acrylic polymner

may be prepared by dispersing an acrylic polynmer prepared utilizing a

pol yneri z3t Beh ﬁmev@st@yd{mlqmanqhe el P bm (poPyhElPeEPKEA CYCd®ess in

water. In this regard, an_enmulsifier can be used at the emnul sion

pol ymer i z8ereraaRd @P4PRN€F%9%FSPSH°6¥d€he%ﬂ?%ﬁ%%Ptﬁﬁl?ﬁEPnPanQ%ﬁ The

enul sifier may be used sol e X I n conbi nati on of two_or re. thereof.

SpeC|f|caPP}YmFHézéﬁ&PQ'fléP ﬁh?tﬁﬁsln %Hﬁhfoﬁﬁ% BoaenyhrsHPEtatits i ers or

noni oni ¢ enHIS|f|ers can.be su ably used. Ex es of tps ani_oni.c

enul sifiePt FH@VudErQW?}F uFF§ &ItcP?B b dnléngnqu ﬁér§y§&5ﬁ' as

sodlunllaur¥ | fate un1|aur¥e suI qu tasglun1laur

sul fate; §8§§ fﬁyl?ﬁé SP 3 0Her PSS 5 s t§§ UShGni 89 SR§IS|f|ers

such as S@% g é”é”d %ﬁh Af@falcé%y' SUde u'éo%belnaoigié/r?éy%tfhyl ene
ther sa

al kyl phen YpP€E€ anroni c ‘ent |ers Such as amroni um
p0|yoxyetB¥¥8Q§d€§ukﬁhph§9¥5rﬁigea01d (a combination of a hydrogen

peroxide solution and ascorbic acid, and the 1like
combinations), combinations of peroxides and iron(II)
salts (a combination of a hydrogen peroxide solution and
a iron(II) salt, and the like combinations), combinations
of persulfate salts and sodium hydrogen sulfite, and the
like combinations]. The polymerization initiator may be
used solely or in combination of two or more thereof.

The amount of the polymerization initiator to be
used may be a usually used amount and can be, for example,
selected from the range of about 0.005 to 1 part by
weight relative to 100 parts by weight of the total
monomer components.

Moreover, at the polymerization, a chain transfer
agent can be used for regulating the molecular weight.
As the chain transfer agent, known or conventional chain
transfer agents can be used and examples thereof include
mercaptans such as dodecanethiol (lauryl mercaptan),
glycidyl mercaptane, 2-mercaptoethanol, mercaptoacetic

acid, 2-ethylhexyl thioglycolate, and 2,3-dimercapto-1-
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sul fate

salt-type anionic enulsifiers such as

and sodi um pol yoxyet hyl ene | auryl phenyl ether sulfate; sulfonate
sodi um dodecyl benzenesul f onat €;

sul fosucci nate-type anionic enulsifiers such as di sodi um

| auryl sul fosucci nate and di sodium | auryl pol yoxyethyl enesul fosucci nat e;

the I'ike. Mreover, exanples of the nonionic emulsifier include
pol yoxyet hyl ene al kyl ether-type nonionic emulsifiers such as

pol yoxyet hyl ene | auryl ether; polyoxyethyl ene al kyl phenyl ether-type

and

nonionic enulsifiers such as pol yoxyet hyl ene | auryl phenyl ether; nonionic

enul sifi

prepanek asnsbl ywkset hgregshvadstyras d digeerrs, The chain

polyoxyethylene-polyoxgpropylene bl ock polyners; and the_ |ike. The_ anount

of the eX¥GRBFfPEr ageh

exanpl e,

wei ght ,

the acryPPERFoQ HieddrdvePecs

meyd Ps ned paplpdyl £ yin Femra’tiar &f it is an
anount capable of preparing the acrylic polyner in an epulsion form For

t¥Re SFoBRF Scdh et ect B f ABRPPTe PangBeorchabouttt@ S ESF 10% by
referably about 0.5 to 5% by ﬁﬁight based on the total ~anmount of

" 43R9 fReERki pPfngan be.

I n- taini | sion, th t_,of the tackifyi [ b d
ot par EPEUISISEIT n £84 SHFLahe BE ST abryIEerc hcehPltngy 901 8 7% 10

| mpart et L3I TRY, RIESHE e SPORE LLY G AUNGSI e[0T ALY gAY LyfRNt of

-contai ning emnul sion,

t er m nal

peefing resis e tacKityi'ng resi

t he tackkgggggmoﬁg%kqid$ﬁgghé&@gjfying resin-containing enulsion is

Since the water-dispersion type acrylic polymer
is in an emulsion form, the water-dispersion type acrylic
polymer may be prepared using a polymer in an emulsion
form prepared utilizing an emulsion polymerization
process as 1s or the water-dispersion type acrylic
polymer may be prepared by dispersing an acrylic polymer
prepared utilizing a polymerization process other than
the emulsion polymerization process in water. In this
regard, an emulsifier can be used at the emulsion
polymerization and at the dispersion of the acrylic
polymer in water. The emulsifier may be used solely or
in combination of two or more thereof.

Specifically, the emulsifier may be in any forms
but anionic¢ emulsifiers or nonionic emulsifiers can be
suitably wused. Examples of the anionic emulsifier
include alkyl sulfate salt-type anionic emulsifiers such
as sodium lauryl sulfate, ammonium lauryl sulfate, and
potassium lauryl sulfate; polyoxyethylene alkyl ether

sulfate salt-type anionic emulsifiers such as sodium
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desirably used in a ratio of 10 to 100 parts by weight, preferably 15 to 80
parts by weight, nore preferably 20 to 60 parts by weight relative to 100
parts by weight of the acrylic polyners in the water-dispersion type
acrylic polyner. Wien the tackifying resin-containing enulsion is mxed in
such an anmount that the tackifying resin in the tackifying resin-containing
emul sion anpbunts to less than 10 parts by wei ght based on 100 parts by

wei ght of the acrylic polymer in the water-dispersion type acrylic

polymer, an addition effect of the tackifying resin is_ not sufficient and
ai med preeiviPsvebhyilenge athideyle efbeke caHifcitde oBPAVAEYeAbYVASNe as
termnal peeling resistance is |owered. On the other hand, mhen it is

m xed i naghyéﬁbﬁﬁylex%E’éﬂans‘ljoﬁa’ﬁ%r s 1y ’%@?%Jhlanlgnlrcenﬁnﬁllﬁd &tﬂﬁﬁﬁt of the
or gani ¢ sol vent I ncreases and a ]tggessure sensitive dheS| ve fo IS

| ower ed BBER toaﬁooram’@BﬁﬁHF‘l biRtYPXYe Y%%“ﬁcrﬁai”cr

conponent t he wat er - er3| on t | i c, pressu en3|

adhesi ve® P%Fagﬁrn?ﬂ tﬁ@dﬁ ﬁiggﬁx % %Pﬁ% Bﬁ@gg res tlve
adhesi ve_] aye rosslinki n a ent may. be. use i_f. egessar The -
crossl i nki % {éﬁen suclfonno%t pa?f"lg(t::ulg‘XPFy ?Xln?r% 3 ani lgaln e Suf 'ﬂéBl y el ect ed

from am)%g Jé g Ord&i’%‘éﬁﬁﬁﬁéx‘?gékesﬁi%%%k' ng ag,gfkésus pte-t

i socyanat e-based cross agent's, epoxy- bas cYossf |ng ent s,

oxazol i ngs based eﬁth%'i'f'lrlé&lé‘gs@Sﬁ”Eé d%@cfdﬂir&‘%%?ﬁﬁsﬁi?8§b'c'3iin%g:élge”t31

and disodium lauryl polyoxyethylenesulfosuccinate; and
the like. Moreover, examples of the nonionic emulsifier
include polyoxyethylene alkyl ether-type nonionic
emulsifiers such as polyoxyethylene lauryl ether;
polyoxyethylene alkylphenyl ether-type nonionic
emulsifiers such as polyoxyethylene laurylphenyl ether;
nonionic emulsifiers such as polyoxyethylene fatty acid
esters, polyoxyethylene-polyoxypropylene block polymers;
and the like.

The amount of the emulsifier to be used is not
particularly limited as far as it is an amount capable of
preparing the acrylic polymer in an emulsion form., For
example, the amount can be selected from the range of
about 0.2 to 10% by weight, preferably about 0.5 to 5% by
weight based on the total amount of the acrylic polymer
or monomer components.

In the tackifying resin-containing emulsion, the
amount of the tackifying resin to be used is not

particularly limited and can be suitably set according to
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mel am ne- based crosslinking agents, peroxide-based crosslinking agents,

ur ea- based crosslinking agents, netal al koxi de-based crosslinking agents,
nmet al chel ete- based crosslinking agents, netal salt-based crosslinking
agents, carbodiim de-based crosslinking agents, am ne- based crosslinking
agents, etc. In this regard, the crosslinking agent may be any of

oi |l -sol ubl e crosslinking agents and water-sol uble crosslinking agents. The
crosslinking agent may be used solely or in conbination of two or nore

t hereof. The ampbunt of the crosslinking agent to be used is not

parti cul HRPFrimante@famimgdrrresanprosenga tasumdhasi e Sereeté8% romthe
range of not nore than about 10 parts_by weight, for exanple, 0.005 to 10%
by wei ghtmPR¥ BPeRrEbl PI0. FeR® m34 hyPREL4RE baesd SHRNC0 parf8 by¥hRei ght of
t he acryligkgolyner in the water- dispersion type acrylic Mor eover ,

the wat eF2aF$b¥t8Pon P 2CPYFRLN1PFes SFRL Pti \Fé‘eadh*éggiigrfrggﬁ‘gf or ni ng
t he tackifying .resip-containi ressure-sensitjve adhesiye.l ayer. may
containsr?%%notﬁ%r gﬁﬁiti é@}ﬁﬁ%ﬁ% zﬁ?%ﬂﬂT%ﬁﬂ?ﬁﬁ%@%ﬁt,eﬂuxﬁﬁﬁBsoﬁﬁer, an
o0t 2 0Ly e Usebt 2 L2 oL ol gAY Oy aglgici e @
o or™" FEOLUERBIE s SO0 G ALKEs 85 VRLLGR®, TRSLEORALR, A Rl o
resin-copbaghl BA LI feight relative to 100 parts by weight of

the acrylic polymers in the water-dispersion type acrylic

polymer. When the tackifying resin-containing emulsion

is mixed in such an amount that the tackifying resin in

the tackifying resin-containing emulsion amounts to less

than 10 parts by weight based on 100 parts by weight of

the acrylic polymer in the water-dispersion type acrylic

polymer, an addition effect of the tackifying resin is

not sufficient and aimed pressure-sensitive adhesive

force cannot be obtained as well as terminal peeling

resistance is lowered. On the other hand, when it is

mixed in an amount exceeding 100 parts by weight, a

remaining amount of the organic solvent increases and a

pressure-sensitive adhesive force is lowered due to poor

compatibility with the acrylic polymer.

(Other components)

In the water-dispersion type acrylic pressure-
sensitive adhesive for forming the tackifying resin-

containing pressure-sensitive adhesive layer, a

crosslinking agent may be used, if necessary. The
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sensitive adhesive | ayer can be fornmed by applying, on a predeterm ned
surface, a water-dispersion type acrylic pressure-sensitive adhesive
prepared by m xing or kneading the above conponents (a water-di spersion
type acrylic polynmer, a tackifying resin-containing enulsion, and also, if
necessary, a crosslinking agent and various additives) in predeterm ned
anounts, followed by drying or curing. At the application of the

wat er - di spersion type acrylic pressure-sensitive adhesive, a conventional
coater, e.g., a gravure roll coater, a reverse roll coater, a kiss rol

coat er, ere$splinkingoagent dsamotcparsicudakidif & icudiast ,ard spaaybegoat er, or
the Iike, can be enployed. The thickness of the tackifying resin-containing
pressur eSBbEablyve sadieatiad | fyem camdg suknaphy oSz eger¥entdprefe range
of 2 to 150 pm preferably 5 to 100 pmbut, in particular, the range of 2
to 50 pnfropetinkingri3gents, 2@ #n i $SPE¥RBRLETPAESGHpeFPFSLLAkLRE
pressure-sensitive adhesive sheet qf the - 37 invention,_as a support, a

substrat%‘-‘%ﬁ’tﬁvr@f’é’&@’e'hl’?%%ﬁ1 cfﬁs&érgi}iri%bFQeﬂé:éd. %aﬁ%ﬁwsa?ass ve, when
Subst T at BEATT LERBHAT S S senet Pl OL HaRaRTe “RARAL e PREMEapport i s
100 2 SURAR SeBhsRy o EP8ech BRI gl " RAGFHLC SopeLbLBeBglgEYe Shee
pressure-sensitive a Sl sheet.

crosslinking agents, urea-based crosslinking agents,

metal alkoxide-based crosslinking agents, metal chelete-

based crosslinking agents, metal salt-based crosslinking

agents, carbodiimide-based crosslinking agents, amine-

based crosslinking agents, etc. In this regard, the

.crosslinking agent may be any of oil-soluble crosslinking

agents and water-soluble crosslinking agents. The

crosslinking agent may be used solely or in combination

of two or more thereof. The amount of the crosslinking

agent to be used is not particularly limited and, for

example, the amount can be selected from the range of not

more than about 10 parts by weight, for example, 0.005 to

10% by weight, preferably 0.01 to 5% by weight based on

100 parts by weight of the acrylic polymer in the water-

dispersion type acrylic polymer.

Moreover, the water-dispersion type acrylic
pressure-sensitive adhesive for forming the tackifying
resin-containing pressure-sensitive adhesive layer may
contains the other additives, e.g., an antiaging agent, a

UV absorber, an antioxidant, a 1light stabilizer, a
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i -
Therefore, the release liner in the substrate-attached pressure-sensitive
adhesi ve sheet [e.g., release liners 4 in Figs. 1Ato 1C] is not included
in the support but the release liner in the substrate-|ess
pressure-sensitive adhesive sheet [e.g., release liners 4 in Figs. |IE and
1F, etc.] is included in the support. Thus, the release liner as the
support supports a lamnate of the tackifying resin-containing
pressure-sensitive adhesive |ayer and al so can protect the surface of the
tacki fying resin-containing pressure-sensitive adhesive |layer. In the
suppor t ,pexbing e wifgulletatipstar aptastilkcider,pl astdaf sdeitg @gdnt nsasuch as
sheets or filmmmade of polyolefins (sheets or filmmade of pol yet hyl ene,
sheets ©HflXetrm andelofrapd] y(wiopyerhe, dgheeescon fid nswefiecbént, an
et hyl ene- propyl ene copol yners, etc.), sheets or filmnmade of polyesters
(sheet s antistathadagentpolared hyhend ikerepin heebl easemay) ,cemeais &r film
made of vinyl chloride-based resins, sheets or filmmade of vinyl
acet at e-D2sRd (PEGORd 2 SHekes, ot Im padarofagisd yERrdadiwstings & e esins,
sheets or_fil mmade of pol yam de-based resins, sheets or film mde of
f1 uor océ®bon resins, and ceIIophanes papers such as Japanese papers, kraft
paper, gl assi ne Eaper free paper, nt hetic coat paper,

etc.: fabrics ofT ?ngletﬁF F¥ids woﬁ?ﬁl zﬂﬁ?%%l%ﬁﬂgnontG ASP&6TI cs

composed, of natural fibers 1 Sor-suntheti £ fhber g, M pmihetig 4 bers.
predetermined surface, a water-dispersion type acrylic
pressure-sensitive adhesive prepared by mixing or
kneading the above components (a water-dispersion type
acrylic polymer, a tackifying resin-containing emulsion,
and also, if necessary, a crosslinking agent and various
additives) in predetermined amounts, followed by drying
or curing. At the application of the water-dispersion
type acrylic pressure-sensitive adhesive, a conventional
coater, e.g., a dgravure roll coater, a reverse roll
coater, a kiss roll coater, a dip roll coater, a bar
coater, a knife coater, a spray coater, or the like, can
be employved.

The thickness of the tackifying resin-containing
pressure-sensitive adhesive layer can be suitably
selected from the range of 2 to 150 um, preferably 5 to
100 pum but, in particular, the range of 2 to 50 um,
particularly 2 to 20 um, is preferred.

{Support]

In the pressure-sensitive adhesive sheet of the
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cotton fiber, staple fiber, Manila fiber, pulp, rayon, acetate fiber,

pol yester fiber, polyvinyl alcohol fiber, polyamde fiber, and polyolefin
fi ber; rubber sheets conposed of natural rubber, butyl-rubber, etc.; foam
sheets nmade of foans conposed of pol yurethane, polychl oroprene rubber,
etc.; nmetal foils such as alumnumfoil, copper foil, etc.; and conposites
thereof. The above plastic sheets or filns nay be any of non- stretched
types or stretched types (uniaxially stretched types or biaxially stretched
types). The substrate may be in a single |ayer formor may be in a

| ami nat ed FATRLQThci @Enal FYPPPRE /s ibsERREErabS 1o ntx&@lfase LareBus
additives such as a filler (inorganic filler, organic filler, etc.), an
anti agi nfFageh® SHi&EPIN d¥fed- a ASapBepbepned | #BPVRant Whenpl BRei ¢ zer,
and a col orant (g%gnent, etc.%hFThe surface of the substrate

dye,
(especi alS4PPR f 4€e aaf’upﬁ)é:%ﬁcﬁeyrre ayRreST ey ~REDSHELYALjRLIRA YD
i t abl ) t, | f t t t .. hysical - 39
Creat mentPSEh 18 8 SOPSTEANCAREte e CRFRERRer Sensh e 2P s
hem cal . | t t,
cher ol 44538 er SHCD S AT PO T SREUERL o5, O3P8 gt o

e e PO M gp P BREE R, IO bt 05300 4
substrate-less pressure-sensitive adhesive sheet.
Therefore, the release 1liner in the substrate-attached
pressure-sensitive adhesive sheet [e.g., release liners 4
in Figs. 1A to 1C] is not included in the support but the
release liner in the substrate-less pressure-sensitive
adhesive sheet [e.g., release liners 4 in Figs. 1lE and 1F,
etc.] 1is included in the support. Thus, the release
liner as the support supports a laminate of the
tackifying resin-containing pressure-sensitive adhesive
layer and also can protect the surface of the tackifying
resin-containing pressure-sensitive adhesive layer.

In the support, example of the substrate include
plastic sheets or films such as sheets or film made of
polyolefins (sheets or film made of polyethylene, sheets
or film made of polypropylene, sheets or film made of
ethylene-propylene copolymers, etc.), sheets or film made
of polyesters (sheets or film made of polyethylene
terephthalate, etc.), sheets or film made of wvinyl

chloride-based resins, sheets or film made of vinyl

acetate-based resins, sheets or film made of polyimide-
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In the support, the release liner is not particularly limted and can be
suitably selected from anong known release liners. As the release liner, a
substrate having a rel ease treatnent layer with a rel ease treatnent agent
at | east one surface can be suitably used. |In addition, |ow adhesive
substrates conposed of fluorocarbon polyners (e.g.,

pol ytetrafl uoroet hyl ene, polychlorotrifluoro-ethylene, polyvinyl fluoride,
pol yvi nyl i dene fluoride, a tetrafluoroetyl ene- hexafl uoropropyl ene

copol yner, a chl orofl uoroethyl ene- vinylidene fluoride _copaolyner, etc.) and
| ow adhe®p¥€4 sHBSENSes SEERFSse@Tof fidM porRse pofynbrdyedigle-kas8d n- pased
resins such_ as polyethyl ene and poly rqgglene) can _be al so,enployed. As the
subst r at 82§t "She $R22EZOF n%’r];mpf"éé"‘% ot shddpTosa s TEFL NS My used
but papers lfa rics, rubber sheets, tPanlsheets net al foEk§, and the |ike
exenpl i f FEYLEBPARESSURARSH2SSYER Pffe ARIHTS RIPDES al £62F UP3RRRY. The

pl astic sheets and fil r the_substrate of thq‘a ove rel ease |liner are
P Lthe

f
not part _anrll“;? IPﬁPFgf] aﬁaodcaﬁrﬁ& ?%?e]ékarﬁ}f }?atﬁa)P%]éf ec'foe% from
t he pIas%b%Fe§€§§g§égngﬁétLnsfgégl |If|§d s%%fg %¥93H£§g5535<”ﬁ§§55

S
support. & feledse treat nen ent tor “Tormng the rel ease

(5111 conebassy FOfenelioy el Eal 252 chRpRRS, [ A th oz
- gents, uori ne-based rel ease
semi-synthetic fibers, and synthetic fibers, such as
cotton fiber, staple fiber, Manila fiber, pulp, rayon,
acetate fiber, polyester fiber, polyvinyl alcohol fiber,
polyamide fiber, and polyolefin fiber; rubber sheets
composed of natural rubber, butyl-rubber, etc.; foam
sheets made of foams composed of polyurethane,
polychloroprene rubber, etc.; metal foils such as
aluminum foil, copper foil, etc.; and composites thereof.
The above plastic sheets or films may be any of non-
stretched types or stretched types (uniaxially stretched
types or biaxially stretched types). The substrate may
be in a single layer form or may be in a laminated form.
Incidentally, the substrate may be mixed with
various additives such as a filler (inorganic filler,
organic filler, etc.), an antiaging agent, an atioxidant,
a UV absorber, a lubricant, a plasticizer, and a colorant
(pigment, dye, etc.).
The surface of the substrate (especially, surface

at the polymer layer side) may be subjected to suitable a

known or conventional surface treatment, e.g., a physical
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treatment agents, |ong-chain al kyl-based rel ease treatnent agents, etc.)
can be used. The thickness of the substrate or the rel ease treatnent |ayer

inthe release liner is not particularly Ilimted and can be suitably
sel ected according to the purpose. For exanple, the total thickness of the
release liner is preferably 15 mor nore, nore preferably from 25 to 500

m Incidentally, the release liner in the substrate- |ess pressure-sensitive
adhesi ve sheet can be suitably selected fromthe release |iners exenplified
as the release liner as a support. The release liner which protects the
surface dregif@ardekiFyging aesian- CORUWNI Y SFrangur cLsemsrente adheldi ve

| ayer and the release liner as a supgort may have the sane constitution or

may have Pl@isfRer BRe2EBRBLt (| BRSMiIFPLeskipatRRRE| SUFE RPedNvIRPREL] - 41
In the invention, the 'gressure-sensitive adhesive sheet neans a sheet-shape

pr essur eSO tsitHaAFRNe PV e BREFELdeniTrAG™EN tra b 91 HESi ng a form of

sheet-shape artigle having a pressure-sensitive adhesive |ayer,

Specifically, th e§§‘r}rcé‘?‘se€£i P?vet}é%hesé‘] &t cainncPﬁd%u’atably

pressure-sgnsi tive_adhesj.ve tgge pressur e- z)gﬂ__si ti.ve adhesi ye sheet, a
n

pr essur e S8R  28GRESHRS  FPI ;‘r‘fﬁ% P ERUTR- Sehwi t e FGHEEPVe 18Bel, or
o R S S SRR Vi ESbE 89 165 the

pm.
(Release liner)

In the support, the release 1liner is not
particularly 1limited and can be suitably selected from
among known release liners. As the release liner, a
substrate having a release treatment layer with a release
treatment agent at least one surface can be suitably used.
In addition, low-adhesive substrates composed of
fluorocarbon polymers (e.g., polytetrafluoroethylene,
polychlorotrifluoro-ethylene, polyvinyl fluoride,
polyvinylidene fluoride, a tetrafluorocetylene-
hexafluoropropylene copolymer, a chlorofluorocethylene-
vinylidene fluoride copolymer, etc.) and low-adhesive
substrates composed of non-polar polymers (e.g., olefin-
based resins such as polyethylene and polypropylene) can
be also employed.

As the substrate of the release liner, plastic
sheets or films are suitably used but papers, fabrics,

rubber sheets, foam sheets, metal foils, and the 1like

exemplified as the substrates for the support can be also
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sensitive adhesive |ayer, the sheet may have other layers (e.g., an
internedi ate | ayer, an under coat |ayer, etc.) wthin the range where the
advant ages of the invention are not inpaired. Such a pressure-sensitive
adhesi ve sheet can be produced in accordance with the process for producing
usual pressure-sensitive adhesive tapes and pressure- sensitive adhesive
sheets depending on the kind of the pressure-sensitive adhesive sheet.
Specifically, in the case that the pressure-sensitive adhesive sheet is a
substrat e-attached ty? the substrate-attached type pressure-sensitive
adhesi veuskdet cEhe be aﬁéﬁceﬁaﬂﬂﬁﬁ apdefidog fey 1¥he gupsiaratticorrfret hod
conpr|5|ng applying a water-dispersion type acrylic essure-sensitive
adhesi vet Gn@QQﬁ%mrﬁlﬁaﬁérl&%ﬁﬁn%ﬁ%n“?%pé@ﬁﬁ%@qkarﬁbl}#@#t &Gd apd

tacki fying resin- contalnln enul si.on_on at - ast one surface (one side
or both SPBedeof fars HtTRE® SYERRLY h%e%ﬁFERﬁesstoé‘?tEPedr%angt’b%corres a

predeter ned thlckne and subs ently drying th ssur itive
adhesi ve SP§SF§r M2 tf&%“ﬁ/i ﬁﬁeF‘Bill% eon?ii iy 5P§§§E Sen PFl \r}%‘eadhesi ve
| ayer or %2% a, preparation nmethod conprising applying, on a separator, a
wat er - di §PBPSFén type acrylic pressure-sensitive adhesive containing a

wat ef - di sper si onye AGLY! £, Polydrer andage { AEKEINIAG T S8Jdk L0 Ni NO

enul si on so that i'ckness afie ryrng bec ones a predet er mned

thi cknesgormdpyi NO e PrespULgesentiddaafhesi ¥ Le for fdun  or

conventional release treatment agents (silicone-based
release treatment agents, fluorine-based release
treatment agents, long-chain alkyl-based release
treatment agents, etc.) can be used.

The thickness of the substrate or the release
treatment layer in the release liner is not particularly
limited and can be suitably selected according to the
purpose. For example, the total thickness of the release
liner is preferably 15 um or more, more preferably from
25 to 500 um.

Incidentally, the release liner in the substrate-
less pressure-sensitive adhesive sheet can be suitably
selected from the release 1liners exemplified as the
release liner as a support. The release liner which
protects the surface of the tackifying resin-containing
pressure-sensitive adhesive layer and the release liner
as a support may have the same constitution or may have
different constitutions.

[Pressure-sensitive adhesive sheet]
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tacki fying resin-containing pressure-sensitive adhesive |ayer, and
subsequently transferring the tackifying resin-containing
pressure-sensitive adhesive |layer onto at |east one surface (one side or
both sides) of a substrate. On the other hand, the pressure-sensitive
adhesive sheet is a substrate-less type, the substrate- |ess type
pressure-sensitive adhesive sheet can be, for exanple, prepared by (1) a
preparation nethod conprising applying a water-dispersion type acrylic
pressure- sensitive adhesive containing a water-dispersion type acrylic

pol ymer and a tadki fshenginv¥shfieont dihe reressurersanga tivel egiiee r el ease
surface (surface of release treatnent |ayer, surface of |ow adhesive

subst r at heeftc. negnsy 2| eRet T$RAPS 0 PRASSHURE SRNEITddE - agdthesiYer drying
becones a predeterm ned thickness and subsequently drying the
pr essur e 2&EASLE P HdHE P eCRBAPLEr Rfa NAEIRT v nfoFBs - ég‘m%i}-rﬁwe
pressure-sensitive adhesive layer. Incidentally, th ressure-sensitive
adhesi ve 2THI&3Es PRV n ﬁﬁgs?zﬁﬁfufﬁfséﬁﬁlfﬁvéhn %ghgﬁbﬁﬁ i tYSE “ rol |
with 0V9%|3§Lgﬁ tgﬁapres ¥Je-sensitive_gdhesjve surnﬁﬁe at onel§id§ of the
pressur e EET&I L dhesiv® sREESSPFRHTIRP U Yoe ATIFTIVRg Shee
resin-co Ml r re-sensiti.\v dhesjve.la n th e surface
at anot hg?‘%sli%g%%( s%r?%%ésglfr%[ %eenbéalc s\lﬁedeaéir‘gg é’&yﬁgg er’ 01%‘ %%eeésgﬁﬁg%t rate,

surface Qbnkheifel C35RebiGR! "BRbet2Ve Qfressure-sensitive adhesive

film, a pressure-sensitive adhesive label, or the like.

As far as the above pressure-sensitive adhesive
sheet has the tackifying resin-containing pressure-
sensitive adhesive layer, the sheet may have other layers
(e.g., an intermediate layer, an under coat layer, etc.)
within the range where the advantages of the invention
are not impaired.

Such a pressure-sensitive adhesive sheet can be
produced in accordance with the process for producing
usual pressure-sensitive adhesive tapes and pressure-
sensitive adhesive sheets depending on the kind of the
pressure-sensitive adhesive sheet. Specifically, in the
case that the pressure-sensitive adhesive sheet is a
substrate—-attached type, the substrate—-attached type
pressure-sensitive adhesive sheet can be, for example,
prepared by (1) a preparation method comprising applying
a water-dispersion type acrylic pressure-sensitive
adhesive containing a water-dispersion type acrylic

polymer and a tackifying resin-containing emulsion on at
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the release liner, etc.) to prepare pressure-sensitive adhesive sheets in a
formwound into a roll. Mreover, when crosslinking is conducted at the
formati on of the tackifying resin-containing pressure- sensitive adhesive
| ayer, the crosslinking can be achieved through a predeterm ned production
step by a known or conventional crosslinking nethod depending on the kind
of a crosslinking agent (e.g., a heat- crosslinkable type crosslinking agent
whi ch achi eves crosslinking by heating, a photo-crosslinkable crosslinking
agent which achieves crosslinking by UV irradiation, or the like). For
exanpl e, lehet bhe sunmfsste nkomg agdet owsébtils sides) - of ossisiubdetidate ype
crosslinking agent, crosslinking can be achieved at the - 44 tinme when the
wat er - di sper skbatt ypé&hecr yltihd ghresssir e athert i vdrudhgsi vbeoomirs ed aafter its
application in parallel with or sinultaneous with the drying by allowng a
t her mal Predeterringdr eakhieknesspr iwbd. sspseaueadily, duepeddi g @n t he
ki nd of the heat-crosslinkable type crosslinking agent, crosslinking can be
achi evedPF8getRer Selisifr i¥e i AgNBY INeat Fhg foF™ RerfRFet f¥ ¥ % RS0 han t he
tenperature at which the crosslinking reaction proceeds. In the invention,
at the dFPPhGLBRNBhePRASEIFeTiSGIeT st tfﬁﬂ“%%’r‘g?i A I¥REsP%- skki 13 ve
adhesive_|l ayer  after iﬁgxf&ﬁlication, |t Es.suitable to intensify the
dryi ng aBTFRRFAL1H8s HVNCT \RAPT hE1 0Py PR LY "9 mi¥hsit PERATEGEH & sol vent s
such as fognalgeh de and . e :

water- 1s¥er51on type acrylic pressure-sensitive adhesive

containing a water-dispersion type acrylic polymer and a

tackifying resin-containing emulsion so that the

thickness after drying becomes a predetermined thickness,

drying the pressure-sensitive adhesive to form a

tackifying resin-containing pressure-sensitive adhesive

layer, and subsequently transferring the tackifying

resin-containing pressure-sensitive adhesive layer onto

at least one surface (one side or both sides) of a

substrate.

On the other hand, the pressure-sensitive

adhesive sheet is a substrate-less type, the substrate-

less type pressure-sensitive adhesive sheet can be, for

example, prepared by (l) a preparation method comprising

applying a water-dispersion type acrylic pressure-

sensitive adhesive containing a water-dispersion type

acrylic polymer and a tackifying resin-containing

emulsion on at least one release surface (surface of

release treatment layer, surface of low-adhesive

substrate, etc.) of a release liner so that the thickness
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which remain in the pressure-sensitive adhesive sheet or the
ng resin-containing pressure- sensitive adhesive |ayer, can be
di m ni shed and thus a pressure-sensitive adhesive sheet having

reduced diffusing anmounts of organic solvents such as formal dehyde
and toluene can be obtained. Wien the tackifying resin-containing pressure-

e adhesive layer is forned by crosslinking, the ratio of

i nsoluble matter (crosslinked product of the acrylic polyner)
ifKing resin-containing pressure-sensitive adhesive |ayer |s not

T | gAY buberemgssi rabl Predereapdimeds £B8icboesy waarfht
otal amount of the solid matter in the - 45 tackjf
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i I . I t - sal ubl tter in_the tackifyi .
GPETN Ry 7 SRLEY RO n o CRIHESI VAT ay BF SREUEFAIS Has ¥ wei ght
gabecgb%rﬁﬁ?éyu (in terns of polystyrene, analytical apparatus:

ma

act'ured by TOSOH Corporation, colum: "TSKgel GWH

of 100, 0% &% ntd} 1490 Qré-@ erg?'et%ﬁ%%—%%%éi%f\f&’ 0Qnddebgental ly,

o of the cross pr oduct e acrylic polyner as

sRaakubl® oIt E LT pabLer 1)@,051%} nkhg9 1?”%%%@&8&4&3&&’&1 apt

aver age nol ecul ar wei ght

of the acrylic polyner as solvent-soluble

matter capibe fWiksl Y S@irDyysHyt akhe JelidwsdhRg-s8Rsh iR Oofadiesfwct i onal

group- co

nt ai ni ng
surface at one side of the pressure-sensitive adhesive

sheet (surface of the tackifying resin-containing
pressure-sensitive adhesive layer) on the release surface
at another side (surface of the backside treated layer of
the substrate, surface of the release treatment layer of
the release 1liner, etc.) to prepare pressure-sensitive
adhesive sheets in a form wound into a roll.

Moreover, when crosslinking is conducted at the
formation of the tackifying resin-containing pressure-
sensitive adhesive 1layer, the crosslinking can Dbe
achieved through a predetermined production step by a
known or conventional crosslinking method depending on
the kind of a <crosslinking agent (e.g., a heat-
crosslinkable type <crosslinking agent which achieves
crosslinking by heating, a photo-crosslinkable
crosslinking agent which achieves crosslinking by UV
irradiation, or the 1like). For example, when the
crosslinking agent used 1is a heat-crosslinkable type

crosslinking agent, crosslinking can be achieved at the



nononer to the total anount of the nonomer conponents, the kind and ratio
of the chain transfer agent, the kind and ratio of the crosslinking agent,
and the like. Since the pressure-sensitive adhesive sheet of the invention
has a hi gh adhesi veness and an excellent term nal peeling resistance as
well as exhibits extrenely small diffusing anobunts of fornmal dehyde and

tol uene, influence on human bodi es can be reduced even when it is wutilized
in the applications in closed spaces, such as materials for autonobiles
(e.qg., interior_materjals for ut onobi. | es) and material s for residenti al

bui i ngE iR §hSRNCERE P FAFRGL FREERIATS) I o

pressur e- sen3|t|ve adhesi.ve sheet of. the %gfgntl n can SU|tany used at

the tine \ﬁﬁgn a Virat 8FPES S alf’toﬁtfbﬁ Ser i*5P cha €3 defl | aI
bui | di nggﬁkgug b ifrEd. . b@uigéh%}lggmh tﬁ%&'@fﬁ.@% bb/méﬁ'ﬂ[d Thd't

SpECI fic re er ence part rreans

part(S) b g Ilh a COI'] nglg&ag% Coéﬁ.%\lx V{%%]'Pen I nl et tube layreaCtlon

vessel fltte enser antr t ernonet er,

and stirpgpenddAgPabhs ‘Efuebuk)(hdacbi-" atfe 1QeQ%"-E:§o%fslzlrﬁHB/1é19Xﬁ*p

acryl ate, parts of acrylic acid, 0.05 part of dodecanethiol (chain
tranSfercéggﬁuhnkQW%(éde@@rtcﬁéssllnklng can be achieved together

2,2' -azobi s[ 2- (5- et hyl - 2- i mi dazol i n- 2-yl) propane] di hydrochl ori de
(polyrrerwmhl @xyitd | BYOhedtiRy added t Pemperature higher than the
temperature at which the crosslinking reaction proceeds.

In the invention, at the drying of the water-
dispersion type acrylic pressure-sensitive adhesive layer
after its application, it 1is suitable to intensify the
drying as far as ©possible. When the drying 1is
intensified, organic solvents such as formaldehyde and
toluene, which remain in the pressure-sensitive adhesive
sheet or the tackifying resin-containing pressure-
sensitive adhesive layer, can be further diminished and
thus a pressure-sensitive adhesive sheet having further
reduced diffusing amounts of organic solvents such as
formaldehyde and toluene can be obtained.

When the tackifying resin-containing pressure-
sensitive adhesive layer is formed by crosslinking, the
ratio of solvent-insoluble matter (crosslinked product of
the acrylic polymer) in the tackifying resin-containing
pressure-sensitive adhesive layer is not particularly

limited but is desirably from about 15 to 70% by weight

based on the total amount of the so0lid matter in the

- 45 -



100 parts of water to which 2 parts of sodium pol yoxyethylene |auryl
sulfate (enmulsifier) had been added, whereby they were charged into the
above reaction vessel. Under stirring, the whole was heated to 60C and an
enul si on pol ynerization reaction was carried out at 60C for 4 hours. Then,
agi ng was conducted for 2 hours to obtain a reaction m xture containing an
acrylic polynmer. To the reaction m xture was added 10% ammopnia water to
adjust the pHto 7. Subsequently, 0.7 part of a water-soluble

oxazol i ne-based crosslinking agent, - 47 (oxazoline-type crosslinking agent)
(trade n5REk:EOBF0sSSRENSEED bRMiEt (RERS DY Wiﬁ%ﬁ%ﬁéﬁ’?ubéﬁhﬁi%"it d.)

di ssolved in water was added. thereto to obtgin a water. dispersion of
qeryli o pBVer (MBEEPVAFsperti Ghiey peasacr NG BETYISS PIEvRRE 2s
wat er - di spersion_t acryl,i.c pol s ,added 30 _parts of .a.tr.ade name
S 2saneB YRR PRl BB Al T Hin e i nd rBE PP R R Y 1anc
pol yneri L.N- [ esi . | O h i a_t d vl ng resin
rel ati veéﬁgs%ﬁgépgr ?%g%é}é'leel dgln%g é?% elggyet%e&ﬁ/%?gésgpsggarssi %n% el'y%cryl iC
pol ymer LlekehEP Holctlidl MLESLREANCTERDY Rt “8f SPELIL AR P essure-
sensitive adhésive containing a tackifying resin (water- dispérsion type
acrylic Qﬁﬁﬁgﬁigagﬁgﬁéﬁfﬁiégmeﬁﬁﬂél8%@§G9@bt%HﬁﬂkaéEhiéaSb&eﬁﬁﬁthhe

trade nane " 5 an emul sion containing a tackifying resin produced
usi ng Corporation, column: "TSKgel GMH-H(S)") of 100,000 to
600,000, preferably 200,000 to 450,000.

Incidentally, the ratio of the crosslinked
product of the acrylic polymer as solvent-insoluble
matter after crosslinking and the molecular weight
(weight average molecular weight) of the acrylic polymer
as solvent-soluble matter can be freely set by suitably
adjusting the ratio of the functional group-containing
monomer to the total amount of the monomer components,
the kind and ratio of the chain transfer agent, the kind
and ratio of the crosslinking agent, and the like.

Since the pressure-sensitive adhesive sheet of
the invention has a high adhesiveness and an excellent
terminal peeling resistance as well as exhibits extremely
small diffusing amounts of formaldehyde and toluene,
influence on human bodies can be reduced even when it is
utilized in the applications in closed spaces, such as
materials for automobiles (e.g., interior materials for
automobiles) and materials for residential buildings

(e.g., house building materials). Therefore, the
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substantially no organic sol vent. The water-dispersion type acrylic
pressure- sensitive adhesive was applied on the surface of the release
treatnment |ayer of a release liner (trade name "SLB-80WD)(V2)" nanufactured
by Kaito Chem cal Industry Co., Ltd.) having a rel ease treatnent |ayer
treated with a silicone-based rel ease agent, followed by 2 m nutes of
drying at 100C to form a pressure-sensitive adhesive |layer (tackifying
resi n-containing pressure-sensitive adhesive |ayer) having a thickness of
60 pm The - 48 tackifying resin-containing pressure-sensitive adhesive

| ayer is piessudersarstitigielcadbesihivaoaheesn ofalihie -imventignscaat & trade
name "SP base paper-14" manufactured by Daifuku Paper MF.G Co., Ltd.) to
prepare aspiéEabliveusachatithealhvs yoepheMIERTAR _§pgegutomobiles
pressure-sensitive adhe ive sheﬁtg EXAMPLE 2 A pressure-sensitjve adhesive
sheet (doBbl &- ti3t ‘aﬂhég?'vgssﬁéett)’ R&s E3r&5ared in the

sane nmanner as in 1 except at 30 _parts of e nanme " Tamanor
E- 200- NT" (manuf ac'[!l]::{%r N%I‘)g} ef PR i éé“’q_nt an sg'ﬂr@ni ng
B o BT ko, 5, SRR P 403 Ty o
e e TR B RER PR ATR [ SRUE SO S A o S
means "% by weight".
EXAMPLE 1
Using a reaction vessel fitted with a condenser
tube, a nitrogen-inlet_tube, a thermometer, and stirrer,
80 parts of butyl acrylate, 10 parts of 2-ethylhexyl
acrylate, 4 parts of acrylic acid, 0.05 part of
dodecanethiol (chain transfer agent), and 0.1 part of
2,2'-azobis[2-(5-methyl-2-imidazolin-2-yl)propane]
dihydrochloride (polymerization initiator) were added to
100 parts of water to which 2 parts of sodium
polyoxyethylene lauryl sulfate (emulsifier) had been
added, whereby they were charged into the above reaction
vessel. Under stirring, the whole was heated to 60°C and
an emulsion polymerization reaction was carried out at
60°C for 4 hours. Then, aging was conducted for 2 hours
to obtain a reaction mixture containing an acrylic
polymer.
To the reaction mixture was added 10% ammonia
water to adjust the pH to 7. Subsequently, 0.7 part of a

water-soluble oxazoline-based crosslinking agent
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tacki fying resin produced using an alicyclic hydrocarbon- based organic

sol vent. EXAMPLE 3 Using a reaction vessel fitted with a condenser tube, a
nitrogen-inlet tube, a thernoneter, and stirrer, 90 parts of butyl
acrylate, 10 parts of 2-ethylhexyl acrylate, 4 parts of acrylic acid, 0.05
part of dodecanethiol (chain transfer agent), 0.1 part of 2,2'-

azobi s[ 2- (5-net hyl - 2-i m dazol i n-2-yl ) propane] - 49 di hydrochl ori de

(pol ynerization initiator), and 0.06 part of

3-met hacryl oyl oxypropyl triethoxysil ane (trade name "KBM 503" manufactured
by Si n- Et(o¥agplinendyReK gro@sblnkiigdagent)0 peradeohangt ERASIREEh 2
parts of sodium polyoxyethylene lauryl sulfate (enulsifier) had been
added, wHEréB{"t hajrnietcEpEPded bBynt MNipRCAbO PR j onCovessditd Unhder
stirring,  the whol e was heated to 60C and an enul sion pol ynerization
react i onIhESCOLYRA et ot tAT ¥BE AddSH hEhrEetthel® SRtYWa? JBHREt ed for
2 hours to obtain a reaction mxture contai |%g an acrylic polyner. To the

react i onIAPREEFE Was W deFCTBIE GBI Y™ER er (YREGHTASEPERELSH t FYPC wher eby

a water gi sgcir.si on .of ! rylic polynmer (water-dispersion type acrylic
pol yrer ) 3%&¥146¢ BPAETSo" t he wat er - di spersion type acrylic pol ymer was

el PSP el MAAIERNATE SIS LB EY ol s
added 30 parts of a trade name "SK-253NS" (manufactured
by Harima Chemicals, Inc.; softening point 145°cC;
polymerized rosin-based resin) as an emulsion containing
a tackifying resin relative to 100 parts (solid matter)
of the water-dispersion type acrylic polymer>in terms of
solid matter, whereby a water-dispersion type pressure-
sensitive adhesive containing a tackifying resin (water-
dispersion type acrylic pressure-sensitive adhesive) was
obtained. In this regard, the trade name "SK-253NS" is
an emulsion containing a tackifying resin produced using
substantially no organic solvent.

The water-dispersion type acrylic pressure-
sensitive adhesive was applied on the surface of the
release treatment layer of a release liner (trade name
"SLB-80WD (V2) " manufactured by Kaito Chemical Industry
Co., Ltd.) having a release treatment layer treated with
a silicone-based release agent, followed by 2 minutes of
drying at 100°C to form a pressure-sensitive adhesive
layer (tackifying resin-containing pressure-sensitive

adhesive layer) having a thickness of 60 pm. The
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pol yneri zed rosin-based resin) as an enul sion containing a tackifying resin
relative to 100 parts (solid matter) of the water-dispersion type acrylic
polymer in terns of solid nmatter, whereby a water-di spersion type pressure-
sensitive adhesive (water-dispersion type acrylic pressure-sensitive
adhesive) was obtai ned. The water-di spersion type acrylic pressure-
sensitive adhesive was applied on the surface of the - 50 release treatnent
| ayer of a release liner (trade nanme "SLB-80WX V2)" nmanufactured by Kaito
Chem cal Industry Co., Ltd.) having a release treatnent layer with a

si | i coneXBgkddyiddead®sdguiion $t 1 RRd BYSISHFRGEESSIELVE yiadpefti i®oC to
forma pressure-sensitiv dhesive |ayer (tackifying resin-containing

pr essur e*8¥RE it 2IRGRESi VO | )ShgéFnﬁ a & hPeRHE §no#%§fﬁﬁﬁmﬁéé

tacki fying,resin-containing_pressie-sensitive adhesive _layer is.adhered to
both si BEPEEEE SontovERS | HBREC- Hikd o Sb SRR 11 1 AR HARE oapchdes

paper - 14" nuf act ur ed i fuku P K F.G _Co.,. Ltd.) to prepare a
pressur epars{ghlg‘iut ;:g\’/aep%ﬁh@}sl'ig/'?'shggt' ! g‘gﬁ%r 2:/[ stlodeﬁrﬁngseurae- ?ernessiosﬁ Ve

adhesi ve -3Reei: voEXANMAE: do AHBLR! - USRSISL O LA PB- ASEUIEC SRS
sensitive adheSive was prepared in e sane manner as i1 n anple 1. The

wat er - di spRESEQR R GCrylic pressure- sensitive adhesive was applied on
the surface of the release treatnent |ayer of a release liner (trade nane

EXAMPLE 2

A pressure-sensitive adhesive sheet (double-sided
pressure-sensitive adhesive sheet) was prepared 1in the
same manner as in Example 1 except that 30 parts of a
trade name "Tamanor E-200-NT" (manufactured by Arakawa
Chemical Industries, Ltd.; softening point 150°C; rosin-
phenol-based resin) as an emulsion containing a
tackifying resin relative was used relative to 100 parts
(solid matter) of +the water-dispersion type acrylic
polymer in terms of solid matter. In this regard, the
trade name "Tamanor E-200-NT" is an emulsion containing a
tackifying resin produced using an alicyclic hydrocarbon-
based organic solvent.

EXAMPLE 3

Using a reaction vessel fitted with a condenser
tube, a nitrogen-inlet tube, a thermometer, and stirrer,
90 parts of butyl acrylate, 10 parts of 2-ethylhexyl
acrylate, 4 parts of acrylic acid, 0.05 part of
dodecanethiol (chain transfer agent), 0.1 part of 2,2'-

azobis[2-(5-methyl-2-imidazolin-2-yl) propane]
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"SLB- 80VWD(V2) " manufactured by Kaito Chem cal Industry Co., Ltd.) having a
rel ease treatnent |ayer treated wwth a silicone-based rel ease agent,
followed by 2 mnutes of drying at 100C to forma pressure-sensitive
adhesive |ayer (tackifying resin-containing pressure-sensitive adhesive

| ayer) having a thickness of 60 m whereby a pressure-sensitive adhesive
sheet (doubl e-sided pressure - 51 sensitive adhesive sheet) was nade.
COVMPARATI VE EXAMPLE 1 A mater-dispersion type acrylic polynmer was prepared
in the sanme manner. as. in Exanple 1. The water-. dIS ersion type acry lic

pol yrer EYRTITIETIE EPS LU sEgast ome ekt By catne R aymathi a

| [ i d "SLB- 80 f t d t Chem |
tearry atn " 3rhgtRAE AT SR 1 %F%”ﬁ{f'gf %B’érﬁm fﬁ¥a§a'si P8R 6. based

o eeour ag%j%f,slstofﬁl | O\A%%fbayc d.'mbe( pgessu}—‘él L4985, E/e EA:

C ne
pressure Ive a esli ve IVE,‘ adhési ayer

cont ai ni ng; 1 Egcﬁ'oge;g@rw& D vpf‘l\_/é?g.t% tvmféﬁeéséﬁ%@é’ Ve 083 um

pressure-sensitive a ive Iayer cont ai Nl ng no ying resin 1s adhered

to both Upwve ri ;ﬂﬁﬁﬁ: ub e Rae " ase
paper-14' S@’% at%{% ed byﬂﬁg? gkucs aper élvl F?écf\ﬁ@%:%lﬂ@q to p%%lgre a

Pr essur e-3Ria ! 1 Wike PEBES ithys heste (dRYBLEAS GRS Qﬁésiﬁbﬁéfée&s&étﬂ@n adhesi ve
sheet) Therefore, the pressure-sensitive adhesive |layer in the pressure-
sensi ti vereseat. camaeénedtae riacki fToHowli6Bé N'wa8Nhaladidd) to 60°C and
an emulsion polymerization reaction was carried out at
60°C for 4 hours. Then, aging was conducted for 2 hours
to obtain a reaction mixture containing an acrylic
polymer.
To the reaction mixture was added 10% ammonia
water to adjust the pH to 7, whereby a water dispersion
of acrylic polymer (water-dispersion type acrylic
polymer) was obtained.
To the water-dispersion type acrylic polymer was
added 30 parts of a trade name "SK-253NS" (manufactured
by Harima Chemicals, Inc.; softening point 145°C;
polymerized rosin-based resin) as an emulsion containing
a tackifying resin relative to 100 parts (solid matter)
of the water-dispersion type acrylic polymer in terms of
solid matter, whereby a water-dispersion type pressure-
sensitive adhesive (water-dispersion type acrylic
pressure-sensitive adhesive) was obtained.

The water-dispersion type acrylic pressure-

sensitive adhesive was applied on the surface of the
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enmul'si on. COVPARATI VE EXAMPLE 2 A pressure-sensitive adhesive sheet
(doubl e-si ded pressure-sensitive adhesive sheet) was prepared in the sane
manner as in Exanple 1 except that 30 parts of a trade nanme "Tananor E-200"
(rmanuf actured by Arakawa - 52 Chem cal Industries, Ltd.; softening point
150C; rosin phenol -based resin) as an enulsion containing a tackifying
resin was used relative to 100 parts (solid natter) of the water-dispersion
type acrylic polyner in terns of solid matter. In this regard, the trade
nanme "Tamanor E-200" is an enul sion containing a tackifying, resin produced
usi ng anT8L8AEE cERSAFBRRAFLIRYRE @ R? g&fileasH vehber( Ez%ﬁ%?i S/ W t h
regard tq_each pressuyre-sensitive adhesive_ _sheet obtained in | es and
Conpar at iQW—}‘BEi%Q%BI(X,% a M@i‘i‘]ﬂltﬁ'gu Y ot el @W(ﬁ;l aIcfi’i";f%’f>< Yhg anount
of tolugne, a sure-sensi tive_ adhesive forglg gnd a terrri.q&ll peel i ng
ik

resi stan 8_'\l\er§'%§g§tsu?‘€a'l&g eval Ut et 1 Y”ﬁ%‘f‘ Gwi AEYRE hédSP THE resul ts
are sho iggfg;%%l-%ajs'ed (Megsuring, ”gtggs é)c{_llldc;v]; f%i@%nﬂ”‘%ﬂu Ls of

f or mal dehy e anount " Was ireasur e e e accordance with JI'S

0" e Thy R MapeR, iy A PRGE-QEERIh A QAT a0 e
pressure13gRsi tiyeaadheging shegkiNesoaaheniayed BRdssure-sensitive
adhesive layer) having a thickness of 60 um. The
tackifying resin-containing pressure-sensitive adhesive
layer is adhered to both sides of a ﬁonwoven fabric-made
substrate (trade name '"SP base paper-14" manufactured by
Daifuku Paper M.F.G. Co., Ltd.) to prepare a pressure-
sensitive adhesive sheet (double-sided pressure-sensitive
adhesive sheet).
EXAMPLE 4
A water-dispersion type acrylic pressure-
sensitive adhesive was prepared in the same manner as in
Example 1. The water-dispersion type acrylic pressure-
sensitive adhesive was applied on the surface of the
release treatment layer of a release liner (trade name
"SLB-80WD (V2)" manufactured by Kaito Chemical Industry
Co., Ltd.) having a release treatment layer treated with
a silicone-based release agent, followed by 2 minutes of
drying at 100°C to form a pressure-sensitive adhesive
layer (tackifying resin-containing pressure-sensitive
adhesive layer) having a thickness of 60 um, whereby a

pressure-sensitive adhesive sheet (double-sided pressure-
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gquantitatively determ ned. (Measuring nmethod of diffusing amount of toluene)
A sanpl e was prepared by cutting each pressure- sensitive adhesive sheet
into a predeterm ned size (area: 5 cnR) and the sanple was placed in a
vial, which was then - 53 r tightly sealed. Then, the vial in which the
sanpl e had been placed was heated to 150C for 30 m nutes by a head space
auto-sanpler toinject 1.0 ml of gas in a heated state into a gas
chromat ogr aph neasuri ng apparatus, whereby an anmount of tol uene was
measured and a content ,(g/gg of toluene per unit weight of the pressure-
sensi t i Fengdidye adretveesheatturasedadrd quantitatively determ ned.
(Measuring nethod of pressure-sensitive adhesive force) Each
pressure-sensitive adhesi vEMEARATIVE EXAMPLEGL under pressure by a net hod

wherein a 2 kg roller was.once reciprocated on ai,stai nl ess SUS%' gl ate.
el ?

After standing?it Y3EeFaRispehisifies, t¥Pe 80358 5 esBRI¥MeLensTRF ve
adhesi ve force (23C, EOOARH' N 20 was . asured. (Evalyation net hod of
t er mi naPIFRALSE TRsFRRaSEES BRI 88 utE- R4S et adhddi® "3HRET was

adher ed 42380 sallourri ngmé)l at erhi\{i ng a.f hi crkness of a0. 31 (oar ea;, 10 mm x

100 ) BPSIFECY heYRF calS MRS R YRRl TP 31 f 2PBIaSShs € hnot RS r

ggﬁzzri’/:suzrﬁf%%a%gov@ AH0CLY 82 s3U GG meHIE FAPOR eI PLESM I RENPL fd Y e
(trade name "SLB-80WD(V2)" manufactured by Kaito Chemical
Industry Co., Ltd.) having a release treatment layer with
a silicone-based release agent, followed by 2 minutes of
drying at 100°C to form a pressure-sensitive adhesive
layer (pressure-sensitive adhesive layer containing no
tackifying resin) having a thickness of 60 um. The
pressure-sensitive adhesive layer containing no
tackifying resin is adhered to both sides of a nonwoven
fabric-made substrate (trade name "SP base paper-14"
manufactured by Daifuku Paper M.F.G. Co., Ltd.) to
prepare a pressure-sensitive adhesive sheet (double-sided
pressure-sensitive adhesive sheet). Therefore, the
pressure-sensitive adhesive layer in the pressure-
sensitive sheet contained no tackifying resin-containing

emulsion.

COMPARATIVE EXAMPLE 2

A pressure-sensitive adhesive sheet (double-sided
pressure-sensitive adhesive sheet) was prepared in the
same manner as in Example 1 except that 30 parts of a

trade name "Tamanor E-200" (manufactured by Arakawa
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was adhered to the lateral surface of a cylindrical acrylic round-bar
having a dianeter of 50 nm It was allowed to stand under an at nosphere of
70C for 2 hours in a state that the round-bar was placed vertically and a
peel ed di stance (height) (mm) of the terminal part of the - 54 alum num
plate at that tine was neasured. Table 1 180-peel Peeled

For mal dehyde- Tol uene- pressure- di stance diffusingdiffusingsensitive of

anount of anount adhesive (g/nB)(g/g)forceterm nal part (m) (N 20 nm Exanple
1l ess than 33133 Exanpl e 2l ess than 35142 Exanple 3l ess than 33141 Exanpl e
4] ess t hGhed2tal Chngastries,| dstdt hasofIenibanpbant CbPPY At resiness t han

3160142 Exanple 2 )
rhenol-based resin) as an emulsion containing a

tackifying resin was used relative to 100 parts (solid
matter) of the water-dispersion type acrylic polymer in
terms of solid matter. In this regard, the trade name
"Tamanor E-200" is an emulsion containing a tackifying
resin produced using an aromatic hydrocarbon-based
organic solvent.

(Evaluation)

With regard to each pressure-sensitive adhesive
sheet obtained in Examples and Comparative Example, a
diffusing amount of formaldehyde, a diffusing amount of
toluene, a pressure-sensitive adhesive force, and a
terminal peeling resistance were measured or evaluated by
the following methods. The results are shown in Table 1.
(Measuring method of diffusing amount of formaldehyde)

The amount was measured by the method in
accordance with JIS A 1901 (2003). In this regard, the
surface area of the sample measured was 0.043 m® and a
content (ug/mﬁ of formaldehyde per unit wvolume of the
pressure-sensitive adhesive sheet was calculated and
quantitatively determined.

(Measuring method of diffusing amount of toluene)

A sample was prepared by cutting each pressure-

sensitive adhesive sheet into a predetermined size (area:

5 cm®) and the sample was placed in a vial, which was then
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From Tabl e 1, the pressure-sensitive adhesive sheets according to Exanples

1 to 4 were designed to have extrenely snmall diffusing anobunts of

formal dehyde and toluene with maintaining good term nal peeling resistance

and pressure-sensitive adhesive force. Accordingly, it was confirned that

pressure-sensitive adhesive sheets having a high safety were obtai ned.

VWil e the invention has been described in detail and with reference to

speci fic enbodi nents thereof, it wll be apparent to one skilled in the art

that various changes and nodifications can be nmade therein w thout

departi ngighedyt eslad it ah@rscoticet réadofin Wikichs theai $@fipie: hhd A

pressure-sensitive adhesive sheet conprising at |east a pressure-sensitive

adhesi vebkenepl azfech was eheditedertsi aib@YPpefacr $0i mipudesurtey sanbielidve

adhesive containing a water-di spersion type acrylic polynmer and a

tacki fyi eparesiantorsanpley dwl shpect dhér onh efdigdsising anbenattedf

formal dehyde is less than 3 g/ nB and a diffusing amount of toluene is 10

g/ g or |esate2 iPe prassgas- s@h§pma¢@9mﬂmhﬂ\Rﬁ%ﬂﬂ%ﬁngacéppérﬁéuﬁo claim1,

wherein the tackifying resin-_containing emulsion is a tackifyin

r esi n- coNR&raPNg alen@lerst HfephPtacnsi M@ ssup2anredl BRrchR oPg&ﬁieetsm vent .

3. The preg?ure sensitive adhesi ve sheet accordlng to claim1, wherein the
n

tacklfylﬁﬁ g n® coﬁP&Hﬁqﬁ;(ﬁﬁHEHQﬂFFs weraRki 19 gtP€S|Hr€5ﬁP§Fh|ng

enuIS|onsgnsg%2%% using,a material_jot her than aronaticulated

and
quantitatively determined.
(Measuring method of pressure-sensitive adhesive force)

Each pressure-sensitive adhesive sheet was
attached under pressure by a method wherein a 2 kg roller
was once reciprocated on a stainless (SUS) plate. After
standing at 23°C for 20 minutes, a 180°-peel pressure-
sensitive adhesive force (23°C, 50%RH; N/20 mm) was
measured.
(Evaluation method of terminal peeling resistance)

Each pressure-sensitive adhesive sheet was
adhered to an aluminum plate having a thickness of 0.5 mm
(area: 10 mm x 100 mm) and then the release liner was
peeled off to expose another pressure-sensitive adhesive
surface. The exposed pressure-sensitive adhesive surface
was adhered to the 1lateral surface of a cylindrical
acrylic round-bar having a diameter of 50 mm. It was
allowed to stand under an atmosphere of 70°C for 2 hours

in a state that the round-bar was placed vertically and a

peeled distance (height) (mm) of the terminal part of the
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4. The pressure-sensitive adhesive sheet
the tinme when a
bui l dings is fixed.

hydr ocar bon- based organi ¢ sol vents.
according to any one of clains 1 to 3, which is used at
material for autonobiles or a material for residential

aluminum plate at that time was measured.

Table 1
. 180°~peel
Peeled
Formaldehyde- | Toluene- | pressure- .
] . . . L distance
diffusing diffusing | sensitive £
o
amount of amount adhesive .
a3 terminal
(ng/m) (ng/qg) force
part (mm)
(N/20 mm)
Example 1 less than 3 3 13 3
Example 2 less than 3 5 14 2
Example 3 less than 3 3 14 1
Example 4 less than 3 2 11 3
Comparative
less than 3 3 7 7
Example 1
Comparative
less than 3 160 14 2
Example 2
From Table 1, the pressure-sensitive adhesive

sheets according to Examples 1 to 4 were designed to have
extremely small diffusing amounts of formaldehyde and
toluene with maintaining good terminal peeling resistance
it

and pressure-sensitive adhesive force. Accordingly,

was confirmed that pressure-sensitive adhesive sheets
having a high safety were obtained.

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 wvarious
can be made therein without

changes and modifications

departing from the spirit and scope thereof.
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What is claimed is:

1. A pressure-sensitive adhesive sheet
comprising at least a pressure-sensitive adhesive layer
of a water-dispersion type acrylic pressure-sensitive
adhesive containing a water-dispersion type acrylic
polymer and a tackifying resin-containing emulsion,
wherein a diffusing amount of formaldehyde is less than 3
ug/m3 and a diffusing amount of toluene is 10 pg/g or less.

2, The pressure-sensitive adhesive sheet
according to claim 1, wherein the tackifying resin-
containing emulsion is a tackifying resin-containing
emulsion prepared using substantially no organic solvent.

3. The pressure-sensitive adhesive sheet
according to <c¢laim 1, wherein the tackifying resin-
containing emulsion is a tackifying resin-containing
emulsion prepared using a material other than aromatic
hydrocarbon-based organic solvents.

4. The pressure-sensitive adhesive sheet
according to any one of claims 1 to 3, which is used at
the time when a material for automobiles or a material

for residential buildings is fixed.
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