PRESSURE- SENSI Tl VE ADHESI VE SHEET FIELD 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 dispersion9$§§gUBEr§FN§156VFméQ¥ VEhoIHRER 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 environmental health_and are also excellent in view of
sol vent resistance. In generfRELD [QF ¢ TRE JINVENTIONansi ti ve adhesive |ayers
using acrylic pressure-sensitive adhesives ?§£élic oI%ﬂers have | ow
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part is hardl eel ed, off. after attached to _a substrate to, ,be adhered) and
ot iy exAPBPL SERE SHBHeHTT €8 eBY - hator R SHATH oSy okl EEAR TET
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cont al ni ng t acki f Nng resins. wever , emul si ons
sensitive adhesive tape, pressure-sensitive adhesive
sheet, pressure-sensitive adhesive film, or the like)
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 peolymers 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 E£IOEadning ghéprk il et hapdisery di Howawart o Splhysianst he
ki nd and anmount of an enulsifier to be used are largely Ilimted in many
cases. OnCPREJMHET hahBCkidYiRG casessens a $RBRRLIAGTFI nguse| oW EHI NI ng
tenperature _(e.g., a resin  having a softening point of |ess than 1300,
there is éole:'sgg'% hat tHeissiBy bormatads edosy &BRt i PigTPPSet Rugh
heating wi,th using no_solvent hut in the case of using only the tackifying
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pressur e- gensitiye adheg] Ve sheet 8,Prapared aney Ligif edno4s Jmationed
above, in order to enhance 203 A0r ka |?|?y at tﬁ%qélne o? |"owering t he
sol ution patent application”)]. In this regard, in order 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 methed is wvery 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 1s 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



viscosity and nelt viscosity of the tackifying resin having a high
softening tenperature and satisfy pressure- sensitive adhering properties by
broadening flexibility of the kind and amount of the emulsifier to be used,
there is a case that the tackifying resin is dissolved or nelted using an
organi c solvent. Usually, the solvent is renoved by evaporation under
reduced pressure but there is a problemthat the above organic sol vent
remains in a final product although the anount thereof is mnute. As such
an organic solvent, in view of workability and cost, an aromatic
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However, since aronmatic hydrocarbon-based organi c solvents are highly
toxic, tNaésgosdty faad ofelitei Viisgosidince odn &g r Gkt walen resin
pressure- senS|t|ve adhesi ves and pressure-sensitive adhesive sheets with
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particular, there is also a fear of the influence thereof on human bodies
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fornaldeh%g?t%gdug%ﬂgﬂg% organic solvent. Usually, the 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 used. However, since aromatic
hydrocarbon-based organic solvents are highly toxice,
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 therecf 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



As a result of extensive studies for achieving the above object, the
present inventors have found that, in a pressure-sensitive adhesive sheet
conprising a pressure-sensitive adhesive |ayer of a water-dispersion type
acrylic pressure-sensitive adhesive containing a tackifying
resin-containing enulsion, by limting a diffusing anount of formal dehyde
and a diffusing anount of toluene to predeterm ned values, a high

adhesi veness and an excellent term nal peeling resistance can be exhibited
even when the pressure-sensitive adhesive sheet has a pressure-sensitive
adhesi ve |a§efownrabdehrdg ppd $rddie- sensitive adhesive and al so diffusing
anounts of fornmal dehyde and_tol uene can be reduced. The invention. is
acconpl i shed based®®n @ h&8&UdithdPhgLexfemttye HadresedPs ndeRiPYA™NG es on
a pressure-. sensitive adhesive sheet conprising at |east a_pressure-
sensitive Qﬁﬁe@EQEEIQWQEQFfatﬂﬁtgﬁﬂﬁ rSPERNEHE éﬁ?WIfgung that,
pressure-sensitive_adhesi ve contai ning wat er - di, spersi on t¥ e.acrylic
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organi c solygn rddy@ 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 ferminal 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 pg/m® and a diffusing amount
of toluene is 10 ug/g or less.

In the above pressure-sensitive adhesive sheet,

as the tackifying resin-containing emulsion, there may be

suitably used a tackifying resin-containing emulsion



tacki fying resin-containing emulsion prepared using a nmaterial other than
aromati ¢ hydrocarbon-based organic solvents. The pressure-sensitive
adhesi ve 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 invention has a high
adhesi veness and an excellent termnal peeling resistance as well as
exhibits extrenely snmall diffusing amunts of formal dehyde and tol uene.
Therefore, it is suitable as_a pressure-sensitive adhesive sheet for use at
the tine WEFGRaFSeht LAY f sRPs&andHsHillvesner arganéc afotyentesrBent Ral
buildings is to be fixed. BRI EF DESCRI PTI ON OF THE DRAW NGS Figs. 1A to 1F
are outli A KidYdNcbctiHA - SPRIBIN BRIt heMPLE O e PEFERAT§Y e WRHRSI V@ sheets

of the invention, respectively. Description of the Referengce Nunerals and
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substrate 3: taq::fFi fying resin-contai ning pressure-sensitive adhesive |ayer
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The pressure-sensitive adhesive sheet of the
invention c¢an 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 1lF are outline cross-sectional wviews
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



DETAI LED DESCRI PTI ON OF THE | NVENTI ON The following will describe

enbodi nents of the invention in detail with reference to draw ngs accordi ng
to needs. Incidentally, the sane nunerals are assigned to the sane nenbers
or sites in some cases. As shown in Figs. 1A to 1F, the pressure- sensitive
adhesi ve sheet of the invention has a constitution that a
pressure-sensitive adhesive |ayer (sonetinmes 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 pdiiyreslemde ahiBfil sion containing a tacklfylng resin (sonetines

referred to as "tacklf_' : reS|n conta|n|no enuIS|on is forned on at

| east one surface of 2ET&4EED DESL & : IP '.t a di ffusing
anount of formald de rmal de d|f Si, Iess th 3 g/ n8
and a diffusing gﬁ%ﬁ €£Bﬁxidfﬁ%n ?golﬁgﬁ X u?Fﬁ é PE 1gﬂﬁg/g or
| ess. Thus since t he p su5§‘§fn§|t|§eradheS|ge sh%et as L9 EtleS t hat
a fornaldehy e- d“¥¥u5|n Rount T 3‘6/ﬁ§ ARE9E tBrTén Bgffusing
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are Iargely reduced al oug k|fy|ng Fesi n-con arning enu
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used, a hlgh adhesi veness and an excellent termi nal peeling resistance
As shown 1in Figs. 1A to 1F, the pressure-

sensitive adhesive sheet of the invention has a
constitution that a pressure-sensitive adhesive lavyer
(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®) i1s formed on at
least one surface of a support and also has properties
that a diffusing amount of formaldehyde (formaldehyde-
diffusing amount) 1is less than 3 _ug/m3 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 ug/m’ and a toluene-diffusing amount is 10
ug/g or less, diffusing amounts of formaldehyde and
toluene are largely reduced although a tackifying resin-
containing emulsion is used. Needless to say, since a

tackifying resin-ceontaining emulsion is wused, a high



can be secured. Therefore, in the pressure-sensitive adhesive sheet of the
i nvention, the diffusing amounts of fornal dehyde and tol uene can be
effectively reduced with securing a high adhesiveness and an excel | ent
termnal peeling resistance. In the pressure-sensitive adhesive sheet of
the invention, the diffusing anount of fornmal dehyde is not particularly
limted as far as it is less than 3 g/n8 and the |ower the better. The

di ffusing anmount of formaldehyde is suitably 2 g/nB or less (particularly,
1 gg/nB or less). In this regard, as the diffusing anount of formal dehyde,
val ues nedsiiesd Vispes et tddann exgéddeddncee sttty | Berl1091 1oDb3fance
adopted. In this case, the surface area of the sanple to be neasured is
0.043 n2 &§AG aPRontRFLTRYrn8) TICFrMet deme P& BRESSURS TIRPDEIELIHR sanpl e
(pressure-sensi.ti ve adhesi ve _sheet i.s cal cul at ed _and.det er mi ned
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In the pressure-sensitive adhesive sheet of the
invention, the diffusing amount of formaldehyde 1is not
particularly limited as far as it is less than 3 ug/m3 and
the 1lower the Dbetter. The diffusing amount of
formaldehyde is suitably 2 pg/m’ or less (particularly, 1
png/m> or less). In this regard, as the diffusing amount
of formaldehyde, values measured by a method in
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 (ug/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

- Coellecting amount: 10 L
With regard to measuring instruments

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



by Shin-Ryo Eco Business - Sealing material, sealing box: None - Tenperature
and hum dity controlling apparatus: "ADPAC- SYSTEMIII| tenperature-humdity
unit" manufactured by ADTEC - Air-trappi ng apparatus: "SP208-1000DUAL
sanpling punp” manufactured by G L Science Wth regard to anal yti cal
conditions - Hi gh performance |iquid chromatograph: "TMBO96PAD' manufactured
by Waters - Detector: UV Detector - Colum: "Puresil C18 (4.6 x 150 nmm"
manuf actured by Waters - Mving phase: acetonitrile agueous sol ution
(acetonitrile:water = 50:50) - Amount to be injected: 20 L - Detection
wavel engt h—- 36eamn Eired\eadindeagphfradiusg andliclgfan'y]l e fiasthiored
particularly limted as far as it is 10 g/g or less and the |ower the
better. ThY 8bPinusvivg EstfoBHSote$®l uene is suitably 5 pg/g or |ess
(particularly 3 g/g or less). In this regard, as the diffusing anmunt of

tol uene, vaPgesdlpgafFrt&riRl ¢ ee2binowPad: " n¥PR&d for neasuring

tol uene-di ffusi ng anount” are adopted. [Method for neasuring

t ol uene- di ff usTHEPEFBERFE -28d AhumdditNas R EED ¢ FERIG THe

ressure- . g .
P "ADPAC-SYSTEM III temperature-humidity unit" manufactured

by ADTEC

- Air-trapping apparatus: "SP208-1000DUAL sampling
pump” manufactured by G L Science
With regard to analytical conditions

- High performance liquid chromategraph: "TM996PAD"
manufactured by Waters

— Detector: UV Detector

- Column: Y"Puresil C1B (4.6 x 150 mm)" manufactured by
Waters

- Moving phase: acetonitrile agueous 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 ug/g or less and
the lower the better. The diffusing amount of toluene 1is
suitably 5 ug/g or less (particularly 3 ug/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]



sensitive adhesive sheet into a predetermned size (area: 5 cn) , the
sanple is placed in a vial, and the vial is tightly sealed. Thereafter, the
vial in which the sanple has been placed is heated at 150C for 30 m nutes
by a head space auto-sanpler and 1.0 ml of the gas in a heated state is
injected into a gas chromat ograph neasuring apparatus (GC nmeasuring
apparatus) to neasure the anount of toluene, 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
measuring condi t i dhs SPEPlEheWghs PEAPBRAE odnapRuAtd Nes £BPI GWESSEMERSUr i ng
conditions for gas chromatograph) - Colum: DB-FFAP 1.0 pm (0.535 m#i x 30
m - Car rsieé}md%?s"e I-%d%eﬁ)lﬁﬁl get dgtipne hesgdptessined ﬂ@a‘?%@)

I nj ection genl ; )g %|llt ratio 12: 1 terrperatlure %5%‘% Co

t enper at ure: SBdc ( Fi fpMPLle bty RiASed J4h 2 (i) 79 Snevh tthe
tenperature eIevat d fro 40C t o 250C at an el evati.o e of 1 C/mn
and t hen %ﬁrﬁﬁﬁ do50L0FES Hﬁrﬂuéé Vight &8¢ %‘4%[%&?eﬁ%e?a?ure

2500) | ”f'hda%“tﬁéé}{ a9§ed LAt %%a':t@cﬁeg‘%“tnféq% CEQSS3cPefi hapak f"‘@ of the
pressure-sensitrve ditesi Ve Shebis of” t e Thventlon, reéespectively. In
Fi gs. lA‘H%éH;sﬂécé auto-sampler and 1.0 ml of the gas in a heated

state 1s 1injected 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 pum (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



16 are pressure-sensitive adhesive sheets, 2 is a substrate, 3 is a
tackifying resin-containing pressure- sensitive adhesive layer, and 4 is a
rel ease liner. The pressure-sensitive adhesive sheet 11 shown in Fig. 1A
has a constitution that the tackifying 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 layers 3 on both sides are each protected with
the release liner 4 only one side of which is a release surface. Moreover,
t he press@fethserdiveniel QlhesevReshésdrly?2 sHOWFIFS Fi 42 1B Hds all to
constitution that the tackifying resin-containing pressure-sensitive
adhesi ve &yerrZ® i sPFBFREISGHHSET1VE derdlpsing sih@sie 22as 3 support
and al so ha% %F onstitution that tPe.tackif,ing resin-containin
pr essur e- SERSHEARE adfiesiVe?l aRTEBEBhany 's?%t?%nlﬁgot%‘%?%%“th t he
rel ease Iiner.irbothcﬁides oflmhich ar %elease ) rfaceslas wel | fs it may
have a c&ECT UM% THaT Yhe F‘é’?ﬁi'fﬁrﬁg e3Pnicdfiai it g~ 1" ©
pressure-sensitive adhesi.ve | [ n_t he ot.her_.si may ..he prot ed with
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pressure-sensitive adhesive sheet - wn" 1 n

constituti@Rslhidle IRBisitive adhesive layer 3 is formed on both
sides of the substrate 2 as a support and also has a
constitution that the tackifying resin-containing

pregsure-sensitive adhesive layers 32 on both sides are

each protected with the release liner 4 only one side of

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

pressure-sensitive adhesive laver 3 1is formed on both
sides of the substrate 2 as a support and alsoc 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 weall as it may have a
constitution that the tackifying resin-containing
pressure-sensitive adhesive layver 3 on the other side may
be protected with the other release surface of the above
release liner 4 Dby winding the pressure-sensitive
adhesive sheet 12 in a roll form.

Moreover, the pressure-sensitive adhesive sheet



tacki fying resin-containing pressure-sensitive adhesive layer 3 is forned
on one side of the substrate 2 as a support and al so 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
surface. The pressure-sensitive 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
al so the backside of the substrate 2 as a support is a release surface as
wel | as itl3naphieave alr coRdgit utiCon hddat Bhe coasiifyi e esithagonttdisni ng
pressure-sensitive adhesive |layer 3 may be protected with the release
surface f6PFBEUEYANThe FBEARSICRS G RINY ™ RERIF IR~ 2eB§iki NG ngdhpsive
pressure-sensitive, adhesive, sheet 14 in a roll form_ Furthernore, the
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adhesi ve sheef 1813AQMW syrface. The pressure-sensitive 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 1in Fig. 1lE has a constitution that the
tackifying resin-containing pressure-gensitive adhesive
layer 3 1is formed on one side of the release liner 4
(release surface side of a release liner only one side of
which 1is 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 1s a release

- 11 -



in Fig.

pressure-

liner 4

cont ai ni
other re

pressure-
is sufficient that the

has at

| ayer. For. e

sheet) o

1F has a constitution that the tackifying resin- containing

sensitive adhesive layer 3 is formed on one side of the rel ease

(a release liner both sides of which are rel ease surfaces) as a
support and also may have a constitution that the tackifying resin-
ng pressure-sensitive adhesive |layer 3 may be protected with the
| ease surface of the release |iner 4 as the support by w nding the

sensitive adhesive sheet 16 in a roll form As menti oned above,
pressure-sensitive adhesive sheet of the invention
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NS ve=athesi ve

the case Ghgh trﬁ'k?y PRhESRUIEL- 8RBT, s cidheghve t%*éeeﬁabﬁlﬂy_sLHBStfééPnLess

pressure- sensitive adhesive sheet, a support capable of exhibiting
peel i ng al&bhrttaxntﬁ\@argax@é%ﬁx@igédgln&v@&éaﬁ@@wémmyer 3 may be

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, 1t is sufficient that the
pressure-sensitive adhesive sheet of the invention has at
least a tackifying resin-c¢ontaining 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 pressure-sensitive adhesive
surface and a one-sided pressure-sensitive adhesive sheet
wherein only one side 1is a pressure-sensitive adhesive
surface. In this regard, in the case that the pressure-
sensitive adhesive sheet 1is a substrate-less pressure-

sensitive adhesive sheet, a support capable of exhibiting
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pressure-sensitive adhesive |layer (e.g., release liner) may be enployed as
a support. Moreover, the pressure-sensitive adhesive sheet of the invention
is adjusted so that the diffusing anounts of fornmal dehyde and tol uene
beconme predeterm ned values. Therefore, it is inportant to use materials
having smal|l contents (or remai ning anounts) of formal dehyde and tol uene as
materials constituting the pressure-sensitive adhesive sheet (e.g.,
materials constituting the tackifying resin-containing pressure- sensitive
adhesi ve | ayer and substrate). Since the pressure-sensitive adhesive sheet
has at |ea@stPeelingkrbyilddyr ke E@nthieni FRCh B¥5DF e reSidI TGt 2bMERTv e

| ayer, it is preferable to use materials having small contents_ of

f or mal dehPF&SHF @ viqehiet bée maddiasiive  dowsn tgﬁi- g/t heel 8RRPf v} fger)

resi n-containing pressure- sensitive adhesive |ayer. [Tackifying
r esi n- conf¥nibify %?Fg]s%\(ﬁcg-%%n%i fPPRCE8hesi ve |ayer] As mentioned above,
since the tackifyh&gbresin- cqntainin ressure:sensith¥e adhesi ve I%yer IS

made of a water- FETET o t & Hredstt b ¥8nd 9ot ¥9hedP 6B
containinga water-di spersion t%/pe%gg{lgl:iag polyrgs. and ,an, el sion,
ackifyrn c6

containing a taéklfylng r'esin i resSin- nt ai Ni'’hg enul ST on

formal dehyge, and; 1 QF UeRG AN TRIL Yana 131 el h080mb" dllad ASKh ¥LAY

resi n-contal ni ng emul sion 1'n
values. Therefore, 1t 1is important to use materials
having small contents {or remaining amounts) of
formaldehyde and toluene as materials constituting the
pressure-sensitive adhesive sheet (e.g., 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 1is 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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sonme cases. (Tackifying resin-containing emulsion) In the tackifying
resin-containing pressure- sensitive adhesive |ayer, the tackifying
resin-containing emulsion is a tackifying resin conposition in an enul sion
formwherein a tackifying resin is dispersed in water. The tackifying resin
Is not particularly limted and exanples thereof include rosin-based
tackifying resins, terpene-based tackifying resins, hydrocarbon-based

tacki fying resins, epoxy-based tackifying resins, polyan de-based

tacki fying resins, elastoner-based tackifying resins, phenol-based

t acki fyi ngC‘PEEFh‘éed Rét ohe b&S&t HfANAT yFRGLPESPRERZ LAART IRIVY L kEON THE
tackifying resin can be used solely or in conbination of two or nore

t her eof . SPECEf FR&FFy, exanples of the rosin- based tacki fying resins

i ncl ude un digl;d rosins. aM/ro ns suc unlrosins, wood rosins, and
tall oil r YiBdi FE&dT Jﬁﬁd? Aydr ogenat i on,

disproportionation polgnerl%g kg%, .Qr thg I&%econ alnldunnthled rosi ns
(hydrogenat ed r03|ns dlspropofi étéﬁ FOSINS. po ynerﬁ&edpfsglﬁs “and

ot her chengally; gaf %%14081ge§grastn§ewatyf3;e§9¢ rEQPhNCORERYAL hes and

the I|i anp es o rosin e rosin ers

Such as ?S%ﬁﬁf_ 0ynds, of s disEPEngPLAERRI RihpositA o SLET i YRE1¥gERA fi ed

rosins wt Is and ester
form wherein a tackifying resin is dispersed in water.

The tackifying resin 1is not particularly 1limited 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, rhenol-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 o©¢il rosins,
modified rosins modified by hydrogenation,
disproportionation, polymerization, or the like 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

- 14 -



conmpounds of nodified rosins obtained by esterifying nodified rosins

i ncl udi ng hydrogenated rosins, disproportionated rosins, polynerized
rosins, and the I|ike with alcohols; unsaturated fatty acid-nodified rosins
obt ai ned by nodi fying unnodified rosins or nodified rosins (hydrogenated
rosins, disproportionated rosins, polynerized rosins, and the like) with
unsaturated fatty acids; unsaturated fatty acid-nodified rosin esters
obtained by nodifying rosin esters with wunsaturated fatty acids; rosin

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

nodi fi ed eSS VR ogoRAEE ¥oS i IO SRS propdt t iRl s r ARHs, PRy eri zed

rosins, and the like),_ unsaturated fatty acjd-nodified rosins,, or,

unsat ur at PPV Hcif TS B r 0P AL B of Lappes) gmtfﬁﬁe%fgrrmg(in

particul ar, r.qsin, esters). includjng,unnodified rosins, dified rosins, and

Darious. oo ¥l vat (AR tang t HCLVARBS | n° BUHREEBT= b o P HOS used

rosin pheQBI resin%: q%;ai edrb .gdding ghenoI to rg§iQ§={unnqgifi d_rosins,
RSP A 4 Ut Shs T3 RS der FO W&',zeﬁlnd e " ﬁkea)‘ (Iln he

nodi fi ed rosi
f. i I foll I A i . I
oot ence A MLy ale 61| DNEeRk LT L 0] VR0 Bea o2

of the terpene-baséd ta yi'ng resins include Terpen

FoFonen T BT DB HR S| RLOBRR YRR fod 19
modified rosins {(hydrogenated 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 alcohols 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} 1including 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 wvarious 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, B-

pinene polymers, and diterpene polymers, modified
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t erpene-based resins to nodification (phenol-nodification, aromatic
nodi fi cation, hydrogenation-nodification, hydrocarbon-nodification, or the
like), e.g., terpene- phenol -based resins, styrene-nodified terpene-based
resins, aromatic nodified terpene-based resins, hydrogenated terpene-based
resins, etc., and the |ike. Exanples of the hydrocarbon-based tackifying
resins include various hydrocarbon-based resins such as aliphatic

hydr ocarbon resins [pol yners of aliphatic hydrocarbons, e.g., olefins and
di enes having 4 to 5 carbon atons (ol efins such as butene-1, isaqobutylene,
pent ene- 1;FegPeREs PaF@ as TRFEAF en@PtRringsbnt &Y ensubIRELIinGDpr dlge

Py ocar bORSPREF RR384 oSt BaBo R RHGTe Shgt oREREDPIyPERGaRR Lo
- met hyl st ,.ind . dret hyl i nd , etc. i phatic, .cycli.c
hyar ocay bBROPBARTs [ al REVHI AV Doar bor FREPHEnaGt AP aBIC iy BYSH %1 ng and

dinerizingyggb%glled " (4 t#é%f%%n fracH@on"lg& ".C5 petrole%ggrzgéjon" and

subsequentty glrfr%lr—imzoldr{'g e proﬁuccfr,' po eymars ec}f’ cf'c’lq ¢ dieng - conmpounds

(cycl Opengﬂgingﬂe—ba@e@/d O0pgi adi 9”91533&%}1\%-: ks ré@or NgRen ARG LNe, etc.)

or hydrogenation products t er éof , "alficyc ( ocarbon resins obtai ned
by hYQrOQ%BQEh%g ar ogRhinG thid9 Ohokigifedd | OWLRG AR Lg hydroearhon resins

or aliphatic and aromatic petroleum - 1g|0re5|ns, and the like] , aliphatic
and ar onahiyerRenlt@Nterpene-based resins, etc., and the like.
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-1, 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, o-methylstyrene,
indene, methylindene, etc.)i, 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 hydrocgenating aromatic ring of the fcllowing aromatic

hydrocarben resins or aliphatic and aromatic petroleum
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resins (styrene-olefin copolyners and the like), aliphatic and alicyclic
petrol eum resins, hydrogenated hydrocarbon resins, counmarone-based resins,
and counmarone-indene based resins. As the tackifying resins, in order to
reduce the diffusing anounts of fornal dehyde and tol uene in the
pressure-sensitive adhesive sheets and al so exhibit a high adhesiveness and
excellent term nal peeling resistance and thermal resistance, a tackifying
resin having a softening point (softening tenperature) of 120C or higher
(preferably 130C or higher, nmore preferably 140C or higher) is syitable. In
this regar8®sthe ufs¥t Peniltiks] ¢ haldeheddicn @pdi A FR tife PEEECHEWTY resin
is not particularly limted and..may be, for exanple, ;170C or | qQuer
(preferabl?eiﬁﬁﬁior¥F5ﬁéﬁpeﬁ8&§gﬂfbfeﬁﬁﬁ%}ﬁ@ﬁﬁfor aT%merfbelnc#dgﬁ?ally,

L1, 501 EPLDRRLRE, OLalPn SAKLLH TR EESL Dkt S5ELRSY, BB UpbYa RSy o0

by the ring net ho C 2.7Conc 8 y, & sanple
IS pro”pt'ﬂ¥8F$E§§b8B a.tQQB§ﬁ§t“re ééukgﬁbﬁa—bggﬁﬁ bl e and the regy{ing
0 a at netal

melt is poured I'n ring  placed on a plate to fi'll the ring

with care §9h§§098L158eE2rEb@%%gg&%%it ter cooling, the portion protruded

fromthe pfane containing top e ering is cut off with a knife

heated a little. Thereald efaciryidd r34ARY ! 15 Bkaeed ¢ RA-ghass vrssel
(di ameter 85 mm or

diffusing amounts of formaldehyde and toluene in the
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 wvalue measured by the
ring and ball methed specified in JIS K 5902. Concretely,
a sample 1is 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 c¢containing top edge of the ring

is cut off with a knife heated a little. Thereafter, a
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nore, height 127 mmor nore) and water cooled after pre- boiling is poured
into the vessel to a depth of 90 mmor nore. Then, a steel ball (dianeter
9.5 mMmm weight 3.5 g) and the ring filled with the sanple are inmersed in
water so that they do not conme into contact with each other and the
tenperature of the water is maintained at 20C5C for 15 mnutes. Then, the
steel ball is placed on the central part of the surface of the sanple in
the ring and it is placed at a fixed position on the support. Thereafter,
the distance fromthe top edge of the ring to the water surface is

mai nt ai neWRPEOE mhS PrRerfoidt er Gile S5 adedsel hdbeme st p8si tMBn & t he
mercury ball of _the thernoneter is kept at the sanme height of the central
part of tHEPFEngheiAlt HE Vv dWRePr| BoR&: &if1d THRtEFafeded BRhERR Bifer used

for heati is. regulated so that the flane.touches m ddle s between the
center ani}g? n%gbés PSHTARE 1R of 61 Vﬁ?ée\}es%%latGGQggn otfﬁgg‘#e?ﬂ‘i Rg. The

I ti t fth t t .wWhen the _t t h hed
40C af tor THES bogPARING of R Hkt | (G SHBUPH e S5 8D SCHEEtnindt 8) A
t t i t t] h le is. L Ly d,

g ot 1Ry P Al B CE L SRRTE B RR RO VTR EREG

the tenpergl uf, PeLigyr agandfd asn@ i 5P5! 8BLRA RO HIe-BaEHERMRRY Oof the
sof t eni ng pol nt IS Cgl'l'l eé‘ out using two or nore sets si nmul t aneous Yy and -
18 an aveypger¥abdeatliebeelt ithaadoPt&d 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 1s 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 wvessel 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 hags 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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In particular, as the tackifying resin, a tackifying resin using no

formal dehyde as a material (or a raw nmaterial) at the production of the
tackifying resin may be suitably used. In the tackifying resin, exanples

of the tackifying resin using no fornal dehyde as a material or a raw
material include rosin-based tackifying resins, terpene-based tackifying
resins, hydrocarbon- based tackifying resins, epoxy-based tackifying resins,
pol yam de- based tackifying resins, elastoner-based tackifying resins, and
the like. Thus, by using the tackifying resin using no fornal dehyde as a
mat erial @O AVRTASR MAEIS dthexreh %%cﬁaPyFﬁﬁ-resin, the diffusing anount
(content) of fornmal dehyde in the pressure- sensitive adhesive sheet having a
t acki fying resin- ©ont ?ﬁFﬁ&uBFéSsurﬁgseﬁgr%ivéaﬁkﬁgyFFg'Ia§@?18an b2
controlleg t%.l ss than 3 g/nB. The tﬁckifiing r,esi_n- cont ai_ni ng .enul si on can
be prepar@§y Ydi"hetSFhY 45¢88kiNY i hgtPRSFRMY RO Afat2r ™25 1P s' Bt casi on,
the tackifying resin-c aLping emulsion. is usually,prepared by dissolving
or el t1ng TRY TRt 19l hot Pe e ARt o 2 Brgy cRERE TN I e

case thal e HACKLIVABGT GYaR T s i 36 Tl lg phRYI0 Aol teni ng

point, the tackifying resin- contalning enmulsi _ e_prépare mel ting
the tackifeyi nd esidbpap {gatidg: andukhgy dhsPeksichGlideHyded 2519, water.

On the other hand, in the case that the

material or a raw material 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, 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 c¢an 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 emulsicn
is usually prepared by dissolving or melting the
tackifying resin and then dispersing it inte water. In
the case that the tackifying resin is a tackifying resin
having a low 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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tackifying resin is a tackifying resin having a high softening point, the
tackifying resin-containing enulsion is preferably prepared by dissolving
or nelting the tackifying resin utilizing a nethod of dissolving or
melting the tackifying resin, such as a nethod of nmelting the tackifying
resin under high tenperature and high pressure using substantially no
organi c solvent or a nethod of dissolving the resin using a material other
than aromati c hydrocar bon-based organi c solvents, and then dispersing the
resin into water. Thus, by utilizing the nmethod of dissolving or nelting

t he tacki MR -r esi PM asthent PERET abdPel at itthe EiresofafPon R treltheg of

the tackifying resin, the diffusin npunt (content) of . formal dehyde and
the di ffué:iaﬁblgm tEGHenty of '?%&&’eﬁ@?ﬂ t FRS bR esBUf E29erli t

dhesi heet havi t i fyi : in- taini dhesi I : b
Control | cd T5eTae M GFfE SATHOHP of o7 BREooNFRLBRDE, FaryoLon

I nci dent al;l_y, _as thads for enul sifying.the -tackifying resi.n usi
substantiéFIyp%gf%%Egﬁic §ﬁgﬁﬁﬁ?§ t%%redﬁﬁﬁo glﬁgntﬁgnegéiilng e

non- sol Ve’%*abﬂ%%%‘é“i @EsﬂrrFs%LHﬁihﬁglﬂ Sifyi }[quh%%r %11%‘%’1513\9}[1%’%“5?3/“ em
phase-conversi o mul st Tyl ng nethod,” and the [1ke. The non-solvent-system
neat ot to CRe LBt oK ng sl oy FesRg e e B P TR e
state Wt hnwat @acRA¢ying resin under high 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 soclvents, 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 ug/m®> and 10 pug/g or less,
respectively.
Incidentally, as methods for emulsifying the
tackifying resin using substantially no organic solvent,
there may be menticoned 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 1is heated to the softening peoint or
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an appropriate emulsifier, and then they are enulsified in a high-pressure
emul si fying machine to obtain an enul sion. Mreover, the non-sol vent-system
phase- conversion enul sifying method is a nethod wherein the tackifying
resin is heated to the softening point or higher to knead an enul sifier
therein under elevated pressure or under normal pressure, hot water is
gradual ly added, and enulsification with phase-conversion is effected to
obtain an emul sion. Furthernore, in the method of dissolving or nelting the
tackifying resin using a material other than aromatic hydrocarbon-based
or gani ¢ s%%ﬂ%ﬂ%f %ﬁelﬁafgﬁiﬂlx%ﬂhb? fhaR éﬁﬂnﬁ?%t%yHF§BaFEUﬁ¥bd§@a
organi ¢ sol vents ge SUIt sel ect ed cordln to the kind of the
roRfla i

t acki f yi ng*'t e3PH! Flé?@? %?océ?ﬁ%n %Bed: afif€ %ﬂﬂ x®Can be
sui tably e Io eqlégiﬂg%%es of such al ICﬁC|IC hydr ocar.bon- ed organic

sol vent s | hes (%ygigﬁgyé g afig Wﬁ é?oup coﬁvélnlﬂg

| oh t h
gYﬁe?h??iS%ﬁﬂhé%ghas ”Edﬂngﬁg é?ﬁy cycl Q%&%%e §5emcyé?d%%%fanes
(cycl opentang and AT EURF GOt adinYh C.Déd Qpeﬁéﬁﬂgﬁ) 1wﬁ¥££999pﬁﬁges

(cycl oheptane and a ky group-cont ai ni ng cycl oheptanes), and cycl ooct anes
(cycl ooct ang.@and, @l lrHiHPp lgonh@b&le@g %C' eRet a@@ﬁkengﬁgr espondi ngrto the

cycl ohexanes. The organic solvents - such as alicyclic

hydr ocar baiy-diased g@dﬂé‘acﬁ()'a\fﬁmerrﬁﬂys:Lfler therein under elevated
pressure or under normal pressure, hot water is gradually
added, and emulsificatien with phase-conversion is
effected to obtain an emulsion.

Furthermore, in the method of dissclving or
melting the tackifying resin using a material other than
arcomatic 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 methyleyclohexane, ethylcyclohexane,
dimethylcyeclohexane, 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



be used solely or as a m xture of two or nore thereof. The anount of the
organi ¢ solvent such as alicyclic hydrocarbon-based organic solvent to be
used is not particularly limted and nay be an anount capabl e of

di ssolving or nelting the tackifying resin and dispersing it in water using
an ermul sifier according to needs but it is preferred to reduce the anount
to the mninumas far as possible. Incidentally, after the tackifying
resin- containing emulsion is once prepared, it is inmportant to renove the
organi ¢ sol vent as _far as possible by a known or conventional renoving

met hod (EU§D, 28 n@tAcY D < r B¥EFRCagyoavasses | BRIaRder FetvRRE Fassure).
In the invention, an.enulsifier can be enpl oyed at the di spersion of the
L acki Tyl RE PeErn sol SIS &7 147 hd hritar aFi BHoopTs ME s dhistRan,

resin-containingT%gylgéon. ¢ As the éﬁnnsifiericpne(gfvnnée enu sitiers can
be used, which are sultablty s&ect’etf frBAPEHEf ol TOW Y™ eftFSi fi%F s

exeml | L8dcamemiy i Lol on bsysadotlabiie. Srsparetignoal g aheve

wat er - di spersion typge acry ol yner. I ca e eémil sitiers,

any for f | S{+4 : u apL.onj.c LT d oni oni ¢
Mo P 14 & ﬂbﬁllegf:i %X‘:x'girm%% glﬁ '?:ftr\h SHY 5t bggﬁbﬁ'é of!

enul sifiers e suitably use xan ~the anitonic enulsifiers
include glikkbisyhlatls sRblciXpe thanitainG IHS £6818 SHAN ASpead iy |2<'Ziury|

sul fate, amoniumlauryl sulfate, and potassiumlauryl sulfate; -

pol yoxyetikylignealdeyl u et h@r agubhat @ i Faldr t3He @ )i €0 needs but it
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 scolvent 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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enul sifiers such as sodi um pol yoxyet hyl ene | auryl ether sulfate;

pol yoxyet hyl ene al kyl phenyl ether sulfate salt- type anionic emulsifiers
such as ammoni um pol yoxyet hyl ene | auryl phenyl ether sulfate, and sodi um
pol yoxyet hyl ene | auryl phenyl ether sulfate; sulfonate salt-type anionic
enul sifiers such as sodi um dodecyl benzenesul fonate; sul fosuccinate-type
anionic enulsifiers such as disodium |auryl sulfosuccinate and di sodi um

| auryl pol yoxyet hyl enesul f osucci nate; and the like. In addition, exanples

f th ioni | sifi i | ud I hyl | kyl her -

of he nonlonLs smipLijers, [0giude, bol vomeylens aligl ether type
| kyl ph | .ether-t i oni ul si fi th

ok Pl ELNET LIPS e 00 S omlet LiSte iR A poliaRat uLRRE
t , | t - pQl I k : dt like. Th

csters. | SELURe! pUens: RN OBy el polyrsy and UheyLike, The

enul sifier he i spersion type acry pol ymer

and t he i fi I tJ of _t ki i i i ning
and, e el Lhrbnat LhE AR 00, oLt BinbAS il MR EERL Beo9aLEI i N0
of the emysifiSisnd s alkrddh-ond g £ML ST fA88, ddaidR BSREAPLeniPeHae an
anioni c enul sifier ‘as anot her one, too. Mreover, when one of 1The

emul si fi ersihel phdyofl ORithe®MdhIiFhit®r; LhiFesnAtef esabtetipelsendon@RBi ONicC

emul sifier - 23 as another one, too.
emiulsifiers 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 incliude
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 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 1s preferable to use a nonionic emulsifier
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The amount of the enulsifier to be used is not particularly limted as far
as it is an anount capable of preparing the tackifying resin in an emnul sion
form For exanple, the anmobunt can be selected fromthe range of 0.2 to 10%
by weight, preferably fromO0.5 to 5% by wei ght based on the total amount of
the tackifying resin (solid matter). As the tackifying resin-containing
emul sion, there may be, for exanple, used a trade nane " SK-253NS"

(manuf actured by Harima Chem cals, Inc.; softening point 145C, a tackifying
resi n-containi n% enmul si on produced wusing substantially no organic solvent)

, a trade2fafBotheinei&, EI00- NT" (manufactured by Arakawa Cheni cal

I ndustries, Ltd.; softening point 150C, a tackifying _ resin-containing an
emul si on produced TH& niarnhl iadycthe amdrtickirontpase® HEGShi 5 sdfent),

o0 e | pherafbens sperelon Lype,actyl i poler) Lo hetpgk fun

LyPe 2T EBe TS d oA SELYC ROLHTE PSR Testh eTylalon, Torm

U5e0. 25 2eRTABRE) WA Mond Lo BT KRB W s no bRl B YL

I " CoBE ) B9 PERERE SRR PRI BB 542y LT a1
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 layer, the water-~dispersion type
acrylic peolymer is an acrylic polymer composition in an
emulsion form wherein an acrylic polymer 1s dispersed in
water. The acrylic polymer is used as a base polymer of
the pressure-sensitive adhesive (elemental component of

the pressure-sensitive adhesive). In the acrylic polymer,

as a main constituting moncmer component (main component
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akyl nmethacrylate) is used. As the al kyl (meth)acrylate, an acrylic
conpound represented by the following formula (1) Rl HC=C (1) COOR2
wherein Rl represents a hydrogen atomor a methyl group and R2 represents
an al kyl group, can be suitably used. In the above formula (1) , Rl is a
hydrogen atomor a nethyl group and R2 is an al kyl group. Specifically,
exanpl es of the al kyl group for R2 include al kyl groups having 1 to 12
carbon atons, such as a nethyl group, an ethyl group, an propyl group, an
i sopropyl grou i sobut an s- but

, a butyl oup, an roup, | group, a
bty P RO pEn A7 oFORRL Al SoLRG TR D (i Mo BREYLS tr b, o
hexyl gra a heptyl group, .an octyl ou an.,isooctyl .group, as
- et hyl h&Y TR B FRRg] BPoliSe%n Rohbfy R LEVdug e HASAY i 5Ep, an
i sodecyl _arou n nd | gr a cyl. gr.oup tridecy [ , a
tetradecy gﬁ%k%fﬁ%.gﬁﬁﬁﬁ%%%€|gg %%%?Qg e%gngV? 5?3&8?1“§ ﬁ%ﬁ%@gggy
group, aqlgqtadecyl group, a nonadecyl group, and an eicosyl group. As the
al kyl group for R2, an alkyl group having 2 to 14 carbon atonms is

preferable and - 25 furthernore, an alkyl group having 2 to 10 carbon
atons, particularly a butyl gLoup or a 2- et hyl hexyl group, is

H,C=C (1)

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 iscamyl group, a neopentyl
group, a hexyl group, a heptyl group, an octyl grocup, an
iscoctyl group, as 2-ethylhexyl group, a nonyl group, an
isonconyl group, a decyl dgroup, 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 dgroup, a nonadecyl group,
and an eicosyl group. As the alkyl group for R?, an alkyl

group having 2 to 14 carbon atoms 1is preferable and
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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 (nmeth)acrylate, hexyl
(meth)acrylate, heptyl (meth)acrylate, 2-ethylhexyl (nmeth)acrylate, octyl
(meth)acrylate, isooctyl (meth)- acrylate, nonyl (meth)acrylate, isononyl
(nmeth)acrylate, decyl (nmeth)acrylate, isodecyl (neth)acrylate, undecyl
(meth)acryl ate, dodecyl (neth)acrylate, and the like. The alkyl
(neth)acrylate may be used solely or in  conbination of two or nore thereof.

As the al I§AT Wﬁﬁﬂqﬁ%cr?Paﬁékﬂ%wg%ﬁ%mpF%V1BEtﬁ %&r%PaFérHSFtﬁBQ%%d
solely or but ate nd 2- et hyl hex acr Iat used in
conbl%atuﬂ?r%%Féiﬂ%i¥e§hr utgl qﬁ@?ﬁl(F: ? g%ﬁ&%ﬁ@é‘ PROURe cHe that

but yl acrylate nd 2- ethylhexyl acrylate are used in conbination, the ratio

of butyI B % to 2- ethylhexyl acrylate is not particularly limted

but, for exanple, H%sc{@{%géggﬂt rat%%%ﬁﬁigg frog§§he r of 268 | hexyl

acryl ate/ butyl out 00 to 55/45, “preferably

about 5/ 95(n¥ hoé“{&d EE'?Z E;a W”e%eEﬂ?gkkg%itﬁg tg%c?ﬁd%}ic

pol yner, Far y acryltate I's used as a 26 nai

conponent (?r[e é‘ﬂ?ﬁ'@é; (L PEPET FRNRLcrFPIPONeNt —50PP1 YNRRd@RPl e with

the al kyl (rmeth)acrylate
acrylate, pentyl (meth)acrylate, isocamyl (meth)acrylate,
hexyl {(meth)acrylate, heptyl {(meth)acrylate, 2-ethylhexyl
(meth)acrylate, octyl (meth)acrylate, isoocctyl (meth)-
acrylate, nonyl (meth)acrylate, iscononyl (meth)acrylate,
decyl (meth)acrylate, 1isodecyl (meth)acrylate, undecyl
{meth)acrylate, dodecyl {(meth)acrvliate, 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 ratic can be
selected from the range of 2-ethvlhexyl acrylate/butyl
acrylate (weight ratio) = about 0/100 to 55/45,
preferably about 5/95 to 60/40.

As the moncmer component constituting the acrylic

polymer, as far as an alkyl (meth)acrylate is used as a
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(sonetines referred to as "copol yneri zabl e nononer conponent”) may be used.
In this regard, the ratio of the alkyl (neth)acrylate to the total anount

of the nononer conponent constituting the acrylic polynmer is desirably 80%
by weight or nore (e.g., 80 to 99.8% by weight), preferably 85% by wei ght

or nore (e.g., 85 to 99.5%by weight), nore preferably 90 by wei ght or nore
(e.g., 90 to 99% by wei ght). The copol yneri zabl e nononer conponent can be
used for introducing a crosslinking site into the acrylic polyner or

enhanci ng an aggregating ability of the acrylic polymer. The
copol ynert32dbl e CRBRERE™ conPbnerit?® nd@OB%mﬁEed S ‘%IyOGFan COBPHEET on of

Site i nt GTROUAS | 190 pﬁaec'f'ca#l¥%n Fhafrey sk bo %?ﬁ%c”’ﬁahs”k' "

conponent C|aIIy t her mal | crossllnkabl functi contalnlng
mononer ¢GPS é: carlt & U t¥3the Eopolyﬂ%rf%%%Flza noner c n%onent

The use of thoengu ﬁg g,‘nthe éogl%edcont ihmﬂgl%n Bl Lonmpgpnent g @hance

adhesi ve TOrc adhéerend. Such a Fondl group-con alnlng

TONOMEr GQIPOMALy 1 Zg%% m&#@%@é'y&& hgd @é%éfr ouhlt |8§f2 gﬂ%o”?r

conponent copo e Wt e al met h) acryl ate an aving a
funCt'On%anﬁﬂyp Wﬁﬁﬁﬁbngﬁéoﬂ§§n§t£ﬁ9§§hbnktﬁg sh&py1 Exanph egmbber egf

i ncl ude
desirably 80% by weight o¢or more (e.g., 80 to 5$9.8% by
weight), preferably B85% 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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car boxyl group-contai ning nononers such as (nmeth)acrylic acid, itaconic
acid, crotonic acid, nmaleic acid, fumaric acid, and isocrotonic acid or
aci d anhydri des thereof such as maleic anhydride and itaconic anhydri de;
hydr oxyl group-contai ning nononers, e.g., hydrokyal kyl (nmeth)acrylates
such as 2-hydroxyethyl (neth)acrylate, 2- hydroxypropyl (meth)acrylate, and
2- hydroxybutyl (neth)acrylate and al so vinyl alcohol and allyl al cohol;

am de- based nononers such as (neth)acrylam de, N, N

di met hyl (net h) acryl am de, N-butyl (nmeth)acryl am de, N- .

met hyl ol ( fea ) kreyy hateae, Wt%@VéFEr oFanefweehjonaér yiaAwe, which

N- net hoxynet hyl (et h) acryl am de, and N but oxynet hyl (net h)acryl am de; am no
gr oup- corReFNeYy AoRERESL iedMmdassSaftnoet FylRMdestsh) dbeyeste, INCAMCE ne t hyl
am noethyl (nmeth)acrylate, and t-butylam noethyl (nmeth)acryl ate; epoxy

gr oup- confEPR ARG MERGHR SAUH- 9 gFPePraRE S( et F} adsy| Hreth gorylic

met hyl gl yci dyl _%met h).acr I_ac%e; ci(%no-,cont ai ina Eonomers. ucg as .

acryl oni t¥F12 ah aﬁﬁf’ﬁ&cr%//'flo i t FEPEPAONAEYS hEFifig<a 2Hitr opBAR -1

atom containing ring, such .as N-vinyl-2- _pyrrol,don .

N et hy | VIRST py PS5t i déite” NS/ Sy%/’iddi R&, *RF{i n?x?%?%’é%?&&nethere"f

N-vinyl pyé%él;'z g%gemﬁ’i*e\iicn%rgbga%jﬁ%é "Spd. Nt}éb%%'i%yra%g%&\é yi %b% 9l e,

N-vinylim Vi ny vi nyl'rmor phol I ne, Vi nyl Taprofactam

and - 28, Mo Lnesly achyhgy! mor pghaldmers and the i ke. As {Pgrofyaekienal
gr oup- cont ai ni ng nononer ~conponent, a car boxyl
(meth}acrylates such as 2-hydroxyethyl (meth)acrylate, 2-
hydroxypropyl {meth})acrylate, and 2~-hydroxybutyl
{meth)acrylate and also vinyl aleohol 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-butylamincethyl
{meth)acrylate; epoxy group-containing monomers such as
glycidyl (maeth)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-vinylplperazine,
N-vinylpyrazine, N-vinylpyrrole, N-vinylimidazole, N-

vinyloxazole, N-vinylmorpholine, N-vinylcaprolactam, and
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group-cont ai ni ng nononer 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 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 (neth)acrylate as
a mai n conponent of the nononmer. Moreover, as the copol ynerizabl e nononer
conponent, the other copolynerizable nnnoner conponent can be used in order

t h t bi lit f th Ex | f th
o?th aggﬁoﬁvgﬁﬁgg Zoégﬂﬁﬁﬁﬁ‘édﬁﬁ%ﬁen? lﬁ3fyester-’%ggggsngnoness
h t at dv t t b d h
styrens, ERBEEPERLca o e%ory‘ialfﬁé?ﬁ'yﬁé‘?y%ns SRR S 3 RAYE S uene;

| Qal.
(ot ) acr ot SrBBPaEaTbALY MoqdBes) ALk 3L ag@%f%%e?@?‘ SR ace,

ete. ] andah28POREY LnbFRLD) S0k Al &uf Ling- cont ai ni ng

(meth)acrylate esters such as cry?ate [ phenyl (rmeth)acryl ate,

etc.], aryloxyal kyf,e( rrs}nla)ﬁctryldaftetr{@hwt%m&l(n&kehacash%b@m%tgc ], and

aryIaIkyI (meth)acrylates [benzyl (meth)acrylate]; olefinic - nononer s
such as ehdxbRES, RLRPYHRNMG: |EOPreae, uhuhadicene, band f§ﬁbubkbﬁ1@ﬁe vi nyl

chl oride and vinylidene chloride;
selected from the range of 12 parts by 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 monomears such as vinyl acetate and vinyl
propionate; styrene-based monomers such as styrene,
substituted styrene (a-methylstyrene, etc.), and
vinyltoluene; non-aromatic ring-containing {meth)acrylate
esters such as c¢ycloalky (meth)acrylates [cyclohexyl
(meth)acrylate, cyclopentyl di{meth)acrylate, etc.] and

isobornyl {meth)acrylate; arcmatic ring-containing

(meth)acrylate esters such as aryl (meth)acrylate [phenyl

(meth)acrylate, etec. 1, aryloxyalkyl {meth)acrylate
[phenoxyethyl (meth)acrylate, etc. ], and arylalkyl
{meth)acrylates [benzyl (meth)acrvlate]; clefinic
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i socyanat e group-containing nononers such as 2- (neth)acryl oyl oxyet hyl

i socyanat e; al koxy group- containing nononers such as net hoxyet hyl
(meth)acrylate and ethoxyethyl (neth)acrylate; vinyl ether-based nononers
such as nethyl vinyl ether and ethyl vinyl ether; and al so pol yfunctional
nmononers such as 1, 6- hexanedi ol di(nmeth)acrylate, ethylene glycol

di (neth)acryl ate, diethylene glycol di(nmeth)acrylate, triethylene glycol

di (net h)acryl at e, tetraethylene gl ycol di(neth)acrylate pol yet hyl ene

| ycol di(neth acr | at e, ene gl ycol net.h) acryl ate, pol.ypropyl ene
o veol Cutdren 550 yehe as AR E0S, SpteB Grtne Oé%:tr Sy pubaalBnehy

t thritol th I t t hyl ol I te,
bent Ziiitwﬁétgﬁo ”ﬁs{%%aéér le! %@‘é@‘"%aw% il RRERPEEE et e,
| ycerin . cryl at cr ate ter | at et hane
OeTyi ot o, SHOTES %%nzéé‘ Bt IR noroRSrdes! o) Al M U2

di (et h) a@rﬁé({ﬂgcr?i]?}, SXIEltrTgrl As tp§0(9¥£ £88 . for RAl i zi n%% ?I wat er -

di spersion type ac known conventiona ol ynme

processes. oo Pei ﬁ&%&&?’ox@é‘ﬁs ans £ 8is0Nme PROYPBELZAL | PRe PhPSESS1hEe
suitable. At the polynerization, various polymerization procesSes such as

a generalza4 | -C@Eﬂ@&g@ttslthar gt Ry REBSSatal ONGAnyl 30 oPRE¥ABAKZAL I ON

process), a nononer-dropping process (continuously dropplng process,

portion- whGEorle BPPi §ch as methyl vinyl ether and ethyl vinyl
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 glycel 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

- 30 -



process, etc.) can be adopted. The polynerization tenperature can be
suitably selected according to the kind of the nononmer, the kind of an
initiator, and the |ike and can be, for exanple, selected fromthe range of
20 to 100C. The polynerization initiator to be used at the polynerization
can be suitably selected fromknown or conventional polynerization
initiators according to the kind of the polynerization process. Exanpl es of
the polynerization initiator include azo polynerization initiators such as
2,2' -azobi si sobutyronitrile, 2,2 - azobis(2-methyl propi onam di ne) disulfate,
2, 2' - azolpbd {Arerdmatiinopr opaelesdi hydr echl ewndeer2 ' oraviohy s| xdb=awt hyl -
2-im dazolin-2-yl)propane) di hydrochloride, 2,2'-

azobi s( N,{Noadiimetcmdlgnei dobppyhan gimedgss?, 2'parzbbds{¥ise dropping

met hoxy- 2, 4-di net hyl val eronitrile), 2,2 -azobis(2,4- dinmethylvaleronitrile),
2, 21- azobrocesiset hydtbutlyr ocani t bel erdopted. The polymerization

1,1' -azobi s(cycl ohexane-| -carbonitrile), 2,2'- .

azobi s( 2 temperpitymchy cpént Bfie) Subhabdymesdypchbed' .according to the

azobi s(2-met hyl propi onate); persulfate salts such as  potassium persul fate
and ammokih p%é)sﬁp‘?atr@?“‘b‘&?’éxi dde phird S yARr LPAtN IR t PRPor'dSuch as

benzoyl peroxide t-butyl hydroperoxide, di-t-butyl peroxide, t-butyl
peroxybeﬁi%&t@Pqﬂfﬁﬁygepeééﬁ canp ebiggggéﬁﬁﬁF%#%Eygge_rgfge ot
3,3,5-tr5 hyhgégkohexane, 1, 1- bi s(t-butyl peroxy)cycl o- dodecane, and
hydr ogen gg Gxi"de’: “substituted ethane-based

The polymerization initiator to be used at the
polymerization can be suitably selected from known or
conventional polymerization initiators according to the
¥ind of the polymerization process. Examples of the
polymerization initiator include azo polymerization
initiators such as 2,2'-azobisiscbutyronitrile, 2,2'-
azobis (2-methylpropionamidine) disulfate, 2,2"'-azohis(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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pol yneri zation initiators such as phenyl-substituted ethane; aromatic

car bonyl conpounds; and redox system initiators by conbi ning peroxides and
reduci ng agents [e.g., redox systeminitiators, such as conbi nati ons of

per oxi des and ascorbic acid (a conmbi nation of a hydrogen peroxide sol ution
and ascorbic acid, and the |ike conbinations), conbinations of peroxides
and iron(ll) salts (a conbination of a hydrogen peroxide solution and a
iron(ll) salt, and the |like conbinations), conbinations of persulfate salts

and sodium h drogen sulfite, .and the |ike _conbinations The Polynerlzatlon
ini tiator rh@%théPXF}OBPxﬁﬂebonbln&uhﬁ?%ﬁ Byley R FOFS ?ﬁ@?@of The

t of tiat t d. ma d
Amount ancieaPERRY [ AR RNTHAdeN RPERFLAef r SN TEbRL SHPARB PaBetos o 1
t b I t o. 100. t by ht of the tot
ggirpon)ént \Asgé%gp%%gﬁg éfel tﬁ]emp%* Jl’%szatsl“w‘\cl)vre\ﬁ ) agﬁalqp$9% s?a‘él?sgoglégedcan be
used for re ulatln *q%%gggecuégﬁo ighéOm Aﬁndge CQ n t£§n§fer ?g%t

known or ven?fo airn TTansrer agent s can’be used and exa

t her eof lanygf tgggCag%gnéoﬁﬂfﬂlﬁgngﬁgPSQESEQ'Ogné'ayéaﬁcgﬁ&cagégﬂkfhexyl

gl yci dyl nercaptane r capt oet mer capt oaceti c

Lhi 09l ycol pt e andetick dbyBEERAP L1t iR, PILGRAOhs A0l 3h AR hyEstyren

dinmer. The chaih "transfer agent may be used solely or 1n conbination of
peroxides and ascorbic acid (a combination of a hydrogen

peroxide solution and ascorbic acid, and the like
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 therecf 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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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
isin an emulsion form the water-dispersion type acrylic polynmer 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 ymer i zarépanpt ocessl otaheyo t harmetheletwkshon olanver i zaThen phedéess in
water. In this regard, an enulsifier can be used at the enul sion

pol ymer i zhrapafand agenthemayspes sigedofseheldcoy i &0 poigRatyeRatcdr . The
enul sifier may be used solely or in conbination of two or nore thereof.
Speci fi caF¥y, orhdnehal d¥gwacfhmy 9 na@ayntords thet didhi Eremdisifiers or
nonionic enulsifiers can be suitably used. Exanples of the anionic

enul si fi e?9eRhcFRdESaMEAY JIAY PR [aPEURYpY AFSchid" ¥ sRPfleFaPst&r  as

Ul 1 ate; BOFy GRFOE onESUPRHE: REPH ST aFenda (31 yBBokh ki 00 B 11 ers
sueh a2 S99 Wheh B, (ASHRYRLIYLEDE Lauiil SLhsr, STk pnobyopyes ! ene
total monomer components.

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 1is 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
pcelymer 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 used. 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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such as ammoni um pol yoxyet hyl ene | auryl phenyl ether sulfate and sodi

pol yoxyet
emul sifie
anionic e
| auryl po
t he noni o
emul sifie

hyl ene | auryl phenyl ether sulfate; sulfonate salt-type anio

um
ni c

rs such as sodi um dodecyl benzenesul fonate; sul fosucci nate-type

mul sifiers such as disodium |l auryl sul fosucci nate and di sodi

um

| yoxyet hyl enesul f osucci nate; and the |Iike. Mreover, exanples of

nic emul sifier include polyoxyethylene al kyl ether-type non
rs such as pol yoxyet hyl ene lauryl ether; pol yoxyethyl ene

al kyl phenyl _ether-type nonionic _enulsifiers such as pol yoxyethyl ene

| aur yl phe RPLYSRH&ERY kRt ont 8UEMH sisfihérs stidhfagepol
oxyet hyl ene- onoxxgrogylene bl ock polyners; and the |ike. The
g8uifade sSabt~tyBrtiAMS 15TH w8 Far as

esters, pol

amount of
it is an
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to 10% by
amount of

iy Lohareil i &t
anount cap;b:e of, reparing th crylic, pol in.an enuls
SUgkan e, CHECHOh: EahYBEYEETYIERE | rbARENLOPERYS of° CABh

the acrylii'c pdTy r onent’s. ac

resin- Contaipig e Lof, (Lhe L AN, 0Lt NG s LACKLT YL 1B LEST i e

not part

icurarty |1 and can b y set according to -

| mpar t Menty o0 4] Med REASSYAB3SASIdJ e SHINES] Ve  QLaeo¥itlcd JIALL FBL

t er m nal

peel 1 ng resi stan
anionic emulsifiers such as disodium laurylsulfosuccinate

and disedium lauryl polyoxyethylenesulfosuccinate; and
the like. Moreover, examples of the nonionic emulsifier
include polyoxyethylene alkyl ether-type nonionic
emulsifiers such as polyvoxyethylene 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
welght 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 1s not

particularly limited and can be suitably set according to

ionic
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tacki fying resin-containing enulsion, the tackifying resin in the
tackifying resin-containing enulsion is desirably used in aratio 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
polymers in the water-dispersion type acrylic polyner. \Wen the tackifying
resin-containing enulsion is mxed in such an anount that the tackifying
resin in the tackifying resin-containing enulsion anmounts to |l ess than 10
parts by wei ght based on 100 parts by weight of the acrylic polyner in the
wat er - di spepsrrtnengpefacaithed ppebypuwe-samsaddive adlkeddbee Gbrthe arabki fyi ng
resinis not sufficient and ai nmed pressure-sensitive adhesive force cannot
be obt ai neéupastmentt af erbénainpéel prglingsi stegicetance oner eds Qfhehe ot her
hand, when it is mxed in an anount exceeding 100 parts by weight, a

remai ni ngtapbifyiolw t heedtgasrptasniagt | pevbases, andhe preskiidtidehsitive
adhesive force is lowered due to poor conpatibility with the acrylic

pol ymer. EeEh8r é8npdhent SRR Gat S sPersRrbRINYpe SBRLWLE pricssur e-
sensitive adhesjve for formng the_tackifyingﬂresin- contaj ni ng .

pressur e- SERSFRPY AtHRAI VB 1Payertia ofr dskI FAKILAG &jerhts nRy B EYd, i f
Rt A o R R D ARKSE S RIE e

to 60 parts by weight 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 amcunt 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 1is
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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crosslinking agents, e.g., isocyanate-based crosslinking agents,

epoxy- based crosslinking agents, oxazoline-based crosslinking agents,
aziridi ne-based crosslinking agents, nelam ne-based crosslinking agents,
per oxi de- based crosslinking agents, urea-based crosslinking agents, netal
al koxi de- based crosslinking agents, netal 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 oil-soluble crosslinking agents and
wat er - sol e saressingkigenagent sotTipar tidrasisd ki hgmagedt anely desen Used
solely or in conbination of two or nore thereof. The anpbunt of the
crossl i nkismg takdent $elbetaded firomot apanti cldrervry | omi t edbrevehtfaral
exanpl e, the amount can be selected fromthe range of not nore than about
10 parts lpyossilgmkirfor agramsl.e, 09005 itspcyEd% by-hesght cnessflemtbing 0. 01 to
5% by wei ght based on 100 parts by melght of the acrylic polynmer in the
wat er - di gendison eYpEYabRyECc pBP§HRED N@gedW§§nt$he<¥%N%9Lkﬂ%qkﬁ%ﬁ n type
acrylic pressure-sensitive adhesive for formng the tackifyin

resi n- contCACHISHd ridss R €2 ERs| ﬁ%%ﬁ%lwqcéyﬁoﬁﬁ}m&éﬁﬂaﬁﬁe‘%% ot her
additi ves, e.g., an antjaging agent, a Wabsorber, an anti oxj dant‘ﬁg | i ght

st abi | | zef® éml“Qﬂ?a%%%lln§HQiﬁﬂ¥ﬁ¥ﬁnga m%%ﬁq?ﬁzer PRI ent, a

filler | or.an i n rf n
er. ac%%s%l%n 1§E;gne 5 u%ga)baseay gﬁé@éiinﬁing agents,

metal alkoxide~based crosslinking agents, metal chelete-
based crosslinking agents, metal salt-based c¢rosslinking
agents, carbodiimide-based c¢rosslinking agents, amine-—
based c¢rosslinking 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, preferabkly 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 light stabilizer, a
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antistatic agent, and the like, as well as may contain a base (anmmonia
water, etc.) or an acid for adjusting the pH The tackifying

resi n-containing pressure- sensitive adhesive |ayer can be forned 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-dispersion type acrylic polynmer, a tackifying
resin-containing enul sion, and also, if necessary, a crosslinking agent and
various additives) in _predeterm ned amounts, followed by drying or curing.
At the apf9ddtinre0vlidatat eR- PLpeEsrdRertype SAHAGTE I e39GE-/seflsi ti ve
adhesi ve, a conventional coater, e.q., a gravure roll coater, a reverse
roll comﬁ%%l%F«j%sc?ﬁPFaEBaﬂQ%gﬁﬁéhm)¢¥ﬁl eb5t &r, 20 YT 2T RREr, 28 knife

coater, a spray coater, or the Jike, ca be enployed. The thickness of the
Cacki T yi ng g A S PR Hg Abetr o SBRsi B drieaPy B ay B AT b3
suitably .selected fromthe range,of .2 to 150 Ei. referably .5 to,, 100 m
but, in pabr Slecuh?r,“of'ﬁ?é‘ PG of S5C¢ ) ﬁfp?nn aﬁéﬁigﬁfarafjéufyﬁlongzotlﬁ% is
preferred.}£Support] In the pressure-sensitive adhesive sheet of the - 37
invention,~ as a support, a substrate or a release liner can be suitably

used. As nentionedm§§ove,t¥@£pf§ggg resin-containing pressure-

sensitive adhesive layer can be formed by applying, on a
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 drving
or curing. At the application of the water-dispersion
type acrylic pressure-sensitive adhesive, a conventional
coater, e.g., a gravure roll coater, a reverse roll
coater, a kiss roll coater, a dip roll coater, a bar
coater, a knife coater, a spray cocater, or the like, can
be employed.

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 um but, in particular, the range of 2 to 50 um,
particularly 2 to 20 pum, is preferred.

[Support]

In the pressure-sensitive adhesive sheet of the
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support is a substrate, the pressure-sensitive adhesive sheet is a
substrate-attached pressure-sensitive adhesive sheet. Wen the support is
not a substrate but a release |liner, the pressure-sensitive adhesive sheet
is a substrate-less pressure-sensitive adhesive sheet. Therefore, the
release liner 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.Qg., release liners 4 in Figs. 1E and IF, etc.] is included in the

support . Tﬁﬁ%e“Fhénraﬁiw% SHPRAT tas ®hSUDRIFGHE sBPpdr tSe ke 8fi Ad@%f t he
tacki fyi ng reS|n cont pressure- senS|t|ve adhesi | ayer and | so can
protect t h€RBurPQces b ?Wt C?yl ng Ag o BiSE@ed mEﬂYPé’V;?r’es tive
adhesive layer. |n the_su éf E l,e of the substrat |nc u%@ spkgstic
sheets or FIPRETSucH a8 s 3 efl %3§egisurﬁols)‘?&5 &% VSt film

made of po%%etgylene yl{l]éaetxsate ?E ghn%Qe 33 u?} @g ? %Q% %ﬁ or film

made of y?ene prop copoly ners

pol vester s.f gheet s yflorf i ke pggyg‘%tay' e%%bé@fft?% ﬂ@kagerﬁqe%ge

sheets or M rade of vi nyl ori ased resins S or ' m made of

vinyl aceiafgs basqg.l(__( esbggss%t}%e_tsserp_{lg rr%%e%fn@l y'sﬁb -i 38 Jbased

resins, sheets or fil e of polyam de ase resins ets or filmnmade

of fluoroc@u@@ﬂrﬁ%éLméssand pressure-sensitive adhesive sheet.
Therefore, the release liner 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 1in 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 tackifvying
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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cel | ophanes; papers such as Japanese papers, kraft paper, gl assine paper,
wood free paper, synthetic paper, top coat paper, etc.; fabrics of single
or bl ended woven fabrics and nonwoven fabrics conposed of natural fibers,
sem -synthetic fibers, and synthetic fibers, such as cotton fiber, staple
fiber, Manila fiber, pulp, rayon, acetate fiber, polyester fiber, polyvinyl
al cohol fiber, polyamde fiber, and polyolefin fiber; rubber sheets
conposed of natural rubber, butyl-rubber, etc.; foam sheets made of foans
conposed of pol yurethane, polychloroprene rubber, etc.;_ netal foils such as
al umi num fRAged c e oi Is,h%ef’)cls.; Ahd ThhPoditR tHer &tlyamhdezBasedpl astic
sheets or filns may _be any of non- stretched_ types or stretched types

(uni axi al 152t cRBES Sy RS &1255 DA | ﬁgst‘?]e'%/‘gﬁ%‘aa’f?ﬁas)liesﬁﬁbs suB8fr at e

may be in single layer formor. m n_a_ | am nated for I ncidentally,

ikl
the subst 1 RS 1 RBBCRPL 170 Phrd SULARABE 5Py BE oG ASPat Fi PrBFE

(inorganic_.filler arganic filler, etc, an antiaging agent, an
at i oxi dantqlasasW%béooarf%exf’, F990 rifcréar?t , p)gpﬁlrast ?Xf’ggre,tqgndpgpggl’or gﬁ

(pi grent, é%'%’aﬁ:ayga%e)r T'éetcsu”%%%gcifc 2%?“2%&%6 S‘ESpBE%g\%\l%)ﬁbréii%ﬁce at

t he pol yner si de) may ‘be subjec to Surtabl € a

convent i 0l SHL A0R4! kAT Paflricd RIMHEAA or3%a Al MEBbagych as a
I treat

corona di scharge treatnment or a plasm ment, a chem cal treatnént such
as an undefemi-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, etec.; 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 aticxidant,
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 conventiocnal surface treatment, e.g., a physical
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coat treatnment or a backside treatnent, or the like. The thickness of the
substrate can be suitably selected according to the purpose but, in
general, is fromabout 10 to 200 W, preferably fromabout 20 to 100 Wh.
(Rel ease liner) In the support, the release liner is not particularly
limted and can be suitably selected from anong known rel ease liners. As
the release liner, a substrate having a release treatnent |ayer with a

rel ease treatnment agent at | east one surface can be suitably used. In
addition, |ow adhesive substrates conposed of fluorocarbon polyners (e.g.,
pol yt et r af PRGNy | eHitCh Pt ychl cFOEPRd | Uk ICRR RGE enkrepbgRitny PTf | Bori de,
pol yvinylidene fluoride, a tetrafluoroetyl ene- hexafl uaropropyl ene

copol yner Pleasii ot ELREBEGEhyE e FEETGGRN | BEAREPEDSEr iR 0P8I VAfer YRERE. ) and
| ow- adhesi ve . substrates congosed of non-polarlgolyner ol efi n- based

. s (e,q.,
resins sudPds PoRIEteRtent anB2pEFYFFoASHTER T\O%et%és%g%ﬁployed. As the
substrate of the rgl ease .liner, plast] sheets or filnms are suita used
but papers, fabridg?e ?ﬁﬁﬁ%?“?ﬁ%efgf ¥§3n1% %?E,E?hn%ﬂnf | Is?uéﬁagkﬁe li ke
exenplified.as. the substrates faor e support _can be also_- 4 used. The
pl astic jshseee]tescéen%_ ﬁcicr%rcﬁol}gst P\:é) s%ggt r%‘?ep%%e t uet ’abgi\?e PE éaé%el i %gr are
not part'QQ&H|§b$ﬁ€]E%d€%KbOO um, preferably from about 20 to 100

Qum .
(Release liner)

In the support, the release liner is not
particularly limited 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,
pelyvinylidene fluoride, a tetraflucroetylene-

hexafluoropropylene copolymer, a c¢hlorofluoroethylene-
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 like

exemplified as the substrates for the support can be also
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can be, for exanple, suitably selected fromthe plastic sheets and filns
exenplified as the substrates for the support. Mreover, as the rel ease
treatment agent for formng the release treatnment |ayer, known or
conventional release treatnent agents (silicone-based release treatnent
agents, fluorine-based release treatnent agents, |ong-chain alkyl-based

rel ease treatnent agents, etc.) can be used. The thickness of the substrate
or the release treatnent layer in the release liner is not particularly
limted and can be suitably sel ected according to the purpose. For exanple,
the total YsfcknetBeoPlAfd | ¥Rets| pper fiidmst of @F abhg BBt At90PE, nore
preferably from 25 to_500 pm . Incidentally, the release liner in th

subst r at e-tN%eAPYPr_sEGLEASENS 1% FHRediQle BHBELCRAATHE Jdditd 8¢l ected
fromthe releqag liners exenplified . as the &elggse tiner S a fuggort. The
el ease | iS8 BRi il STor GEBBPLeY he T TRIE SRS BackF i S RIAS BBt ai ni ng
pressure-sensitive_ _adhesjve |ayer .a t he relgase |liner _as_a_suppoLt nmay
have t he s%r??tcsongfllgt ulﬁ%rfllsore’yr%“f J“avleEé.'df""fgfe ant Sélt?nss lﬁ%??ons Pehe

[Pressuregﬁﬁ§ggéve adhesive sheet] - 41 1In the invention, the
pressure-sensitive adhesive sheet neans a sheet-shape pressure-sensitive

adhesi ve Moreover, as the release treatment agent for

forming the release treatment layer, known or
conventional release treatment agents (silicone-based
release treatment agents, flucrine-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 pum or more, more preferably from
25 to 500 pum.

Incidentally, the release liner in the substrate-
less pressure-sensitive adhesive sheet can be suitably
selected from the release liners exemplified as the
release liner as a support. The release 1liner 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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article having or capable of having a form of sheet-shape article having a
pressure-sensitive adhesive layer. Specifically, the pressure-sensitive
adhesi ve sheet includes a pressure-sensitive adhesive tape, a pressure-
sensitive adhesive sheet, a pressure-sensitive adhesive film a
pressure-sensitive adhesive |label, or the |ike. As far as the above
pressure-sensitive adhesive sheet has the tackifying resin-containing
pressure- sensitive adhesive |ayer, the sheet may have other layers (e.g.,
an internedi ate | ayer, an under coat |ayer, etc.) wthin the range where

t he advant ages of hethAydmveatiolte Wt PRESSHPER ™ SSHH H 17 e3dbpBI¥Ensi ti ve

adhesi ve sheet, can be produced, in,accordance with the grocess Lor. roduci ng
3hhe

usual presElRTE sERART ve? adfRERTeSTapEs RAGSFPESS RS KRSt ¥ §i ve
heets d di t he kind of - iti d ' heet .
Spoci f1 calth e thav Base™ FAPTHE Pecttr todcha e Arterob SHEBE i s a
substrat e-gf t:aghed b&% the, substrat 'ea—tste%cé(}etgi&%’ PE A I e'fggékt.' ve
adhesi ve sheét-can be, P& ea €, prepare y (1) a préparation méthod

conprisi ”%Jge%i:fyﬂé‘@u? vat gl g di é&x?Pelé/Qﬁst{ﬂei ¢ %%ﬁéé%%‘ sgggggitve

adhesi ve ¢ Ining & ha;er-dis erston type acrylic yner an
tacki fyi ng J@asjdu£oqt @ﬂag&fén%éﬁgftweatadh-es%e | eask one éyéfsgasetone

side or both sides) of a substrate so that the thickness after drying
becones a sensitive adhesive sheet, a pressure-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, ete.)
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 1is a
substrate-attached type, the substrate-attached type
pressure-gsensitive 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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predet erm ned thickness and subsequently drying the pressure-sensitive
adhesive to forma tackifying resin- containing pressure-sensitive adhesive
| ayer or (2) a preparation nmethod conprising applying, on a separator, a
wat er - di spersion type acrylic pressure-sensitive adhesive containing a
wat er - di spersion type acrylic polynmer and a tackifying resin-containing
emul sion so that the thickness after drying becones a predeterm ned
t hi ckness, drying the pressure-sensitive adhesive to forma tackifying
resin-containing pressure-sensitive adhesive |ayer, and subsequently
transferrilegstherackiffacg (oeei Bidentcd mdith psedenl eofensidulvet aglbesi ve
| ayer onto at |east one surface (one side or both sides) of a substrate.
On the otlser hamet t helhpry essthieckrasst | vef tadhesidrgisheet bhexzames a
substrate-less type, the substrate- |ess type pressure-sensitive adhesive
sheet canpredeftermigmeshpl thipkepsised Pyd (1 pupsgmpparaty ondrwrtingd cohgri si ng
applying a water-di spersion type acrylic pressure- sensitive adhesive
cont ai ni nPraseare—sdnPdiision adpes ivecr i Cpor yaer tankli fyineki f§$ hy-
resin-containing enulsion on at |east one rel ease surface (surface of
rel ease t COREFEAL NGy OFSSHHTUCEERTL Fovie adrdResevesubaveat eTet €2) ot a
rel ease liner so that the thickness - 43 after dryi n% becones a

e

pr edet er MPRERAR Ao e el SABREGFERE PRIAKIRF t h8" pPeSERFANEI tFve

adhesive to : . \ . .
water-dispersion type acrylic pressure-sensitive adhesive

containing a water-dispersion type acrylic polymer and a
tackifying resin-containing emulsion S0 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 1s a substrate-less type, the substrate-
less type pressure-sensitive adhesive sheet can be, for
example, prepared by (1) a preparation methed 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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forma tackifying resin-containing pressure-sensitive adhesive |ayer.
Incidentally, the pressure-sensitive adhesive sheets shown in Figs. 1B, 1D,
and 1F can be wound into a roll with overlaying the pressure-sensitive
adhesive surface at one side of the pressure-sensitive adhesive sheet
(surface of the tackifying resin-containing pressure-sensitive adhesive

| ayer) on the release surface at another side (surface of the backside
treated | ayer of the substrate, surface of the rel ease treatnent |ayer of
the release liner, etc.) to prepare pressure-sensitive _adhesive sheets in a
for m woundfithito £FHHPI" MRS when PESOSAS TG IR | s FBORHRAEY a?"Ehe
formation of the tackifyjng resin-containing pressure- sensitive adhesive

| ayer, thECLPEERIS ﬁhgdkéﬁJﬁé i BFEF D UYH S bt 8et P NEREY®pr 6Quct i on
step by a. known or co?v ntionak_cgp§§linkiq?.nethod dependi ng on, .the kind
of a crossPihki iy ageh 1?&”‘9, F HEA U RETHRRabPE SPE TrveetT fkiRg agent
whi ch achi . Cr i.nki ng by heating, a photo-crosslinkable crosslinking
agent mhigﬁ%g%ﬁﬁgvgga%%gSslinking by W irradiation, or the |ike). For

exanpl e, when therdﬁf&éﬂ%£¥'§9 ageq uiggﬁéﬁf%jggg§§£9§glngg?égiggpe

crosslinking agent, crosslinking can be leved at the - ¢ I me when the
vat er - di SReLILAN JHRe aEhY FigsPr eSsUrep, SeRsl iveAdhssi weundi dided after

its application in

roll with overlaying the pressure-sensitive adhesive
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 liner, 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 layer, the crosslinking can be
achieved through a predetermined production step by a
known or conventional c¢rosslinking 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 c¢rosslinking by UV
irradiation, or the 1like). For example, when the
crosslinking agent used 1s a heat-crosslinkable type

crosslinking agent, crosslinking can be achieved at the
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parallel with or sinmultaneous with the drying by allowing a thernal
crosslinking reaction to proceed. Specifically, depending on the kind of
t he heat-crosslinkable type crosslinking agent, crosslinking can be
achieved together wth drying by heating to a tenperature higher than the
tenperature 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 is suitable to intensify the
dryi ng astiar as possk%le. ern_t e dnyLn i§: intensified, or an&g sol vents
such as forms d&fvde &0 T8INGENE S SHRTH Fomar s n IHY bt esRre 88hsiti ve
adhesive  sheqtyiQfe t %%rie@&‘itéy'igsg Fi Coﬁ%é" NG Pr e Lo SEOR! L1 N
adhesi ve l"ayer, can be further di mnished an t HUS a pressure-sensitive

dhesi t i het iffusi i I t
adnesi ve ghosh NAVnge] UsE NeGny edused, oI uis! B aBBYILS, oy ALBABLEngol vent s

such as and toluene can obt ai ned. yl ng

resi n- contail iy JygnPr eéfHéEliﬁﬁﬁllﬁbt I, AANGST V8 LaysbelS T UPBL: PYcally,

crosslinking, the ratio of solvent-insoluble matter (crosslinked product of
the acryl idede@IdsRy ) dh tdie t aakd VidH nesd Nheil i i i PESSSHr erggasi tive

adhesive layer is not particularly limted but is desirably from about 15
to 70% by swisgti niagedaganthe crelsall iamuy @intbe sehiidved tesgébhéhe - 45
tacki fying resin-containing pressure-sensitive adhesive |ayer. Mreover, in
thi s casewitdhe deyyhgCcbgollye®tiag to a temperature higher than the
temperature at which the crosslinking reaction proceeds.

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

When the tackifying resin-containing pressure-
sensitive adhesive layer is formed by c¢rosslinking, 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 s0lid matter in the
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sol vent-soluble matter in the tackifying resin-containing

pressure-sensitive adhesive | ayer desirably has a weight average nol ecul ar
weight (in ternms of polystyrene, analytical apparatus: "HLC 8120GPC'

manuf actured by TOSOH Corporation, colum: "TSKgel GvH H(S)") of 100,000 to
600, 000, preferably 200,000 to 450,000. Incidentally, the ratio of the
crosslinked product of the acrylic polynmer as solvent-insoluble mtter
after crosslinking and the nol ecul ar weight (weight average nol ecul ar

wei ght) of the acrylic polyner as solvent-soluble matter can bhe freely set
by suit abitpckadyddtd nFatid 1t A bringe PUAEEPERASSFEIHSont2d Ry e nononer
to the total amount of the nononer, conponents, the kind and_ratio of the

chai n tran@8F -ageMPraO¥e ki nd® it afP§f the AFYAITKPRIYEGENt2Sand t he
li ke. Since.the pressyre-sensjtive adhesive sheet of the invention has a
o adhe et UADEE INEIE SRBFPEnE (i TAPE DEEE Py T B L N o

exhibits gxtronely omnll; gl fLuslng amuns, o Lormahdenyde and,Lolyene.
i nfl uence®dn “RUfEN Bodies can-beradiced £ven R Y st 1 YRR the

TPCeri or BvRrrRe s e SR N R Phe % B e il i
gs
(e.9., housgRuilding gl £L{aLs) nutlerqiQiche:t ﬁﬁanﬁf%@tu%ﬁsw eréﬁﬁi tive
adhesi ve sheet of the i'nvention can be suitably used at the tine en a
material {Qrpa4b@R | €Solumn: "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 «c¢rosslinking 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
monocmer 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 c<closed spaces, such as
materials for automobiles (e.g., interior materials for

automobiles) and materials for residential buildings

(e.qg., house building materials). Therefore, the
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or a material for residential buildings is to be fixed. The following wll
explain the invention nore specifically with reference to Exanples. In the
followi ng, "part(s)" neans "part(s) by weight" and "$" neans "% by wei ght".
EXAMPLE 1 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), and 0.1 part of

2,2' -azobi s(2-(5-nmethyl -2-im dazolin-2-yl)propane) dihydrochloride

( pol yner i zZRFPSRUFRIEeRSd Y Ykeradhrificve t sheedo ofarthe ofnVRR BEOR oCRAI &¢ 2
parts of sodium _pol yoxyet hyl ene | aury‘rl sul fate (emul sifier) had_ been
added, mheF’éb{rapﬁé(y"\/ﬁ% Thatrdtifeo"IRE SRAFeRRL | BT s8SsEPPidgder

stirring, the_ whole wa ated t.o, 60C enul si on _polynerization
reaction wa% éaF'Pit&fl@aT t}g)[r rﬁféq%?tlfaﬂgl&?gfd‘m‘éﬁ,lﬁg?:ﬁgh\?gglé‘(?%uct ed for
2 hours to obtain reacti.on .m xtur.e .contai.ni.ng acrylic..polyner. To the
reaction m xture \Nzﬁ'eadgggl%’%n Wﬁﬁal \ﬁétpellaltno %gﬁeustl%?’ﬁ@tﬁﬁnt oPre
Subsequentlge Qe R3RL, of A Watelessal ubl e exazgl ) %iggged cr I nki.ng
agent - 47 foxazo irie-t ypé crossﬁ I'nkKI g agent) (trade nane "Epocross

W- 500" ”aE'Hii‘SWEq%q prN:QQQB]"SmPMQi "g%(rta'é)d'):y weight" and "%"

means "% by weight".

EXAMPLE 1

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
dodecanethicl (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
te 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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di ssolved in water was added thereto to obtain a water dispersion of
acrylic polynmer (water-dispersion type acrylic polyner), To the

wat er - di spersion type acrylic polymer was added 30 parts of a trade nane
"SK-253NS" (manufactured by Harima Chem cals, Inc.; softening point 145C,
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 containing a tackifying resin (water- dispersion type
acrylic priessucd-isensivipeecadbe$iuk}ngasgesiit)ai fedadénnblmes Bgaedeosshe
trade nane "SK-253NS" is an emnulsion containing a tackifying resin produced
usi ng sulbStafli"al Inamef acguned sdiweniiprPhe wdtlerkuwbaper €oon typedatrylic
pressure- sensitive adhesive was applied on the surface of the release

t r eat nent digged vield alhnelwwdsr | Wasr ddedle thameto SEe- A VR) & édbedict ur ed
by Kaito Chem cal Industry Co., Ltd.) having a release treatnent |ayer
treated widdisPexsdian cote- baseyliel edsd virfent , (Fakpsned SPRIE fithut E¥Pof
drying at 100C to forma pressure-sensitive adhesive |ayer (tackifying

resi n- conP&HiAG RUBRR-sensitive adhesive |ayer) having a thickness of
60 tIm The - 48 tackifyi resi n-contai ni ng pressuye-sensitive adhesive

| ayer is adhered t% bbPf |a&%§_6fls£%%eﬁyg§brﬁ%’5%ﬁ% polymer Was

added 30 parts of a trade name "SK-253NS" (manufactured
by Harima Chemicals, Inc.; softening peoint 145°C;
polymerized rosin-based resin) as an emulsion containing
a tackifving resin relative to 100 parts (solid matter)
of the water-dispersion type acrylic pelymer 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-dispersicn 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 pum. The
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substrate (trade nane "SP base paper-14" manufactured by Daifuku Paper
MF.G Co., Ltd.) to prepare a pressure- sensitive adhesive sheet

(doubl e-si ded pressure-sensitive adhesive sheet). EXAMPLE 2 A

pressure-sensitive adhesive sheet (double-sided pressure-sensitive adhesive

sheet) was prepared in the sanme manner as in Exanple 1 except that 30 parts

of a trade nane "Tamanor E-200- NT" (rmanufactured by Arakawa Chem cal

| ndustries, Ltd.; softening point 150C, rosin- phenol -based resin) as an
enul si on contalnlng a tackifying resin relative was used relative to 100

parts (sd13cd ifatitret ) %ﬁs%%ec%f-%%“HngeP§P6ﬁutr§?’p§eéb5rlﬁ’1‘Ee p%ﬂ%%)r‘f?n terns

of solid matter._ In this regar t he .trade nane TawamM'é%ZOO is an
emul si on é&Mﬁﬁrﬁ%gagheFﬁékﬁ??rmﬁt?e§Fﬁeﬁr6Hﬁd%dn8§Wﬁ§e§n ?E&%TT%de

hydrocarbo as rgani.c sol venf, MPLE 3 Using,.a rea n.v fitted

with a cori gératet uﬁg m“tal"lf‘gens'?n 8t L%”é’e%"f%erf?ﬁ W%ufr?dfsl?ﬁrer

90 parts cryl at parts o th Ihex acr Iate arts of
(B‘a&t%uug%% 5% olc? L % ? 5 e§’ns ¥ en 351‘1

acrylic aci odecanéthlo chaf ntt 1 part

of 2,2'- azqll;slidrd 5 &ﬁé?¥be Shl CLaZPAa,&fEQY%mgap%f}%surﬂéﬁs&wewgh' oride
(polynerlzatlon I nitiator and 0.
3- nethacrgdmggy@gwégggéy!ethoxyS|Iane (trade nane
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 "YTamanor 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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"KBM 503" manufactured by Sin-Etsu Silicone K K.) were added to 100 parts
of water to which 2 parts of sodium polyoxyethylene |lauryl sulfate

(emul sifier) 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% amonia water to
adjust the pHto 7, . whereby a _water dispersjion , of acrylic poIgge;art

: er.eb
(wat er - di SPEPETTRER YRt 4B r PP YMEEI WA has bbt aFREd .~ T8'Y he:
e DB SNGOY TR Lo By S ERT et id oot REAPHE ol P14
| . ufe i o - poL T .
el 2t ve oo Ourt FR e BV SR NE s B el SRk Ty phbhETy T
pol ymer in, ﬁé&”?th 10300'@5@ to%fzwéé’egietkyo awiﬁ’l?légr'%' pRELs! %kt¥8§|i§eessure'

sensi tive adhesi vé (‘wat ef-di'Spersi on Type acr ressure-sensi

adhesive)]_y)%,ﬁr ' he - di SpeFston .G pr Ur8zan
sensitive a e%%%}ggge%%pl il\égrrg% t he sur %cet(%{ﬂﬁtl%gﬂ-éréo ﬁ eagge
treat ment Jayel, okharks e;l:‘ifeJ | P&Fe (Lhadg RN to SkReS QNXNM2) reABRULACT Ur ed

by Kaito Chem cal I ndustr
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 c¢ontaining an acrylic
polymer.

Te 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-253NsS" (manufactured
by Harima Chemicals, Inc.; softening point 145°C;
polymerized rosin-based resin) as an emulsion containing
a tackifying resin relative to 100 parts (sclid 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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Co., Ltd.) having a release treatnment layer with 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 pm The tackifying resin-containing
pressure-sensitive adhesive |ayer is adhered to both sides of a nonwoven
fabric-made substrate (trade nane "SP base paper-14" manufactured by
Dai f uku Paper MF.G Co., Ltd.) to prepare a pressure- sensitive adhesive

sheet (doubl e-sided pressure-sensitiv adhesi ve sheet). EXAMPLE 4 A
mater-dis&@%ﬁ%ﬁ?t§ﬁ§a§Eﬁﬂqcf§¥€§mﬁ'-aséﬁﬁ??%% éﬁﬁ%ﬁvétﬁﬁgﬁwﬁﬁﬁ?ed in

th | le.1.. Th ter-di ' f | i

pressur o- eGSRl NE FUE ERE HAPFR oo tn At Ly OB OFL { Ry e B se

t t t f I i d "SLB-8 V2) " fact d
by Kal 0 QLM cArd MauStT g B, & LER-FoRR,i 4408 FBMtace TYEal eher] agor

treated Wéf?&ér%—'-ﬂ&@é@' hased £ %g%%.ta,ge%l %%ho"&? by g\iﬂ.\?ékeso?f

dryi ng at o forma pressure-séensitive adhesive "~ | ayer cki fying

resin-contgnify Riesgdoecsensi t#yen adhesiaeJAvaldn Vi pg adhiskogss of

60 m whereby a pressure-sensitive adhesive sheet (doubl e-sided pressure- -

51 sensitigeAdnqei g i¥R8Gl) WaesTRd&on ARATI Ve QMR Esdnsitive
adhesive layer) having a thickness of 60 pum. The
tackifying resin-containing pressure—-sensitive adhesive
layer is adhered to beth 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 pressutre-
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-BOWD (V2)" manufactured by Kaito Chemical Industry
Co., Ltd.) having a release treatment laver 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 pum, whereby a

pressure-sensitive adhesive sheet (double-sided pressure-
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A wat er-di spersion type acrylic polymer was prepared in the sane manner as
in Exanple 1. The water- dispersion type acrylic polynmer was applied on the
surface of the release treatnent |ayer of a release liner (trade nane

"SLB- 80WD(V2) " manufactured by Kaito Chemical |Industry Co., Ltd.) having a
rel ease treatnment layer with a silicone-based rel ease agent, followed by 2
m nutes of drying at 100C to forma pressure-sensitive adhesive |ayer
(pressure-sensitive adhesive |ayer containing no tackifying resin) having a

t hi ckness of 60 Fun. The . pressure-sensitive adhesive |ayer containing no
tacki fyi ng®Fe3tYe & ]H%?éget BES %l)l PFed35H a nonwoven fabric- made

substrate (trade nanme "SP bazggﬁgggggéﬁ%_ggggﬁiﬁgéured by Dai f uku Paper
MF. G Co., Ltd.) to prepar adhesi ve sheet

(doubl e-si ded pressure-sensj.tive adhesi heet) .. Therefor e
pressure-sensiti vegadrvf%sﬁe\efe c{las eerrslakno? he\ég %ssuérger-ylsle%si tp%vlg["é#;et “&8nt ai ned

no_tackifyjagogesin foRhal e gEuhSLOD. GNRABARLYE BXAVRLE 2,Aucr

pressure-sensitive adhesive s ou essure-sensitive adhesive

sheet) WasypLepALedni Nl e  SUIRIRINEL, Agmd P E%ATP! &b exteptohhagnd0 parts

of a trade nane "Tamanor E-200" (nmanufactured by Arakawa - 52 Chemica
I ndustri esgutfglee SPfLERI NGIRRIJY HROGMERE! DayBhedel -Pasera£ 881 Ninds an

enul si on containing a

(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
amulsion.

COMPARATIVE EXAMPLE 2

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

trade name "Tamanor E-200" {manufactured by Arakawa



tackifying resin was used relative to 100 parts (solid matter) of the

wat er - di spersion type acrylic polynmer in terns of solid nmatter. In this
regard, the trade nane "Tamanor E-200" is an emnul sion containing a
tackifying resin produced using an aronmatic hydrocarbon-based organic
solvent. (Evaluation) Wth regard to each pressure-sensitive adhesive

sheet obtained in Exanpl es and Conparative Exanple, a diffusing anount of
formal dehyde, a diffusing amount of toluene, a pressure-sensitive adhesive
force, and a termnal peeling resistance were neasured or evaluated by the
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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 amocunt 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 (png/m?) of formaldehyde per unit volume 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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space auto-sanpler to inject 1.0 m of gas in a heated state into a gas
chromat ograph neasuring apparatus, whereby an anount of toluene was
nmeasured and a content (g/g) of toluene per unit weight of the pressure-
sensitive adhesive sheet was cal culated and quantitatively determ ned.
(Measuring nmethod of pressure-sensitive adhesive force) Each
pressure-sensitive adhesive sheet was attached under pressure by a nethod
wherein a 2 kg roller was once reciprocated on a stainless (SUS) plate.
After standing at 23C for 20 mnutes, a 180-peel pressure- sensitive
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sensitive adhesive sheet was calculated 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, b50%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 mmm 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 lateral surface of a c¢ylindrical
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 wvertically and a

peeled distance (height) (mm) of the terminal part of the
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180- peel Peel ed Fornmal dehyde- Tol uene- pressure distance diffusing

di ffusing sensitive of anpunt of anount adhesive (g/nB) (g/g) force
termnal (N20 mm) part (mm) Exanple 1 less than 3 3 13 3 Exanple 2 |less
than 3 5 14 2 Exanple 3 less than 3 3 14 1 Exanple 4 less than 3 2 11 3
Conparative less than 3 3 7 7 Exanple 1 Conparative |ess than 3 160 14 2
Exanple 2 From Table 1, the pressure-sensitive adhesive sheets according to
Exanples 1 to 4 were designed to have extrenely small diffusing anounts of
formal dehyde and toluene with maintainin ood term nal peeling resistance
and pressu?iggéﬁgptP&étﬁdﬁéNRH??(ﬁ%ﬂﬁ %%gd%%?ﬁﬁFﬁ?'it was confirmed that
pressure-sensitive adhesive sheets aving.a high safety were obtained.
Whil e the invention has been describ abhﬁ det ai

180°-peel
Peeled
Formaldehyde- | Toluene- | pressure- .
. . ) . L distance
diffusing diffusing | sensitive £
o
amount of amount adhesive .
3 terminal
(Lg/m>) {(ng/g) 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
and pressure-sensitive adhesive force. Accordingly, it
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
changes and modifications can be made therein without

departing from the spirit and scope thereof.
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and with reference to specific enbodinents thereof, it wll be apparent to
one skilled in the art that various changes and nodifications can be nade
therein without departing fromthe spirit and scope thereof. - 55 What is
clainmed is: 1. A pressure-sensitive adhesive sheet conprising at |east a
pressure-sensitive adhesive |ayer of a water-dispersion type acrylic
pressur e- sef&iat Ve cd@i@sid dScont ai ni ng a wat er - di spersion type acrylic

pol ymer and a tackifying resin-containing emul sion, wherein a diffusing
anount of formal dehyde is less than 3 g/nm_and a di fglgﬂusi.n anount of

tol uene is 10 g/ g or Iéss,mk%eeﬁ%ﬁ%‘egqqh?ﬁlfm ng ré& ﬁ‘si’ré(% a soft&hf ng

poi nt of 126@petsinghert aadswher epredderd acknd iyt hger esihes icent bayeng

emulsion is tackiaf‘%/éPgd{es' p-containing ,emy sion prepared using. .
substantial Py nd o‘?’g At oSO VeRt Ot 2. F e pres%u%e-s%ns% ive adhésive sheet
accordi ng t edbksimel, adhdradiminiche @ ackatgrndispsiraiononttaipd ngremylston is a
tacki fyi ng i, p-contajNi EQR_Qrepar, _lg,%'!:% .3 . erd r than
aromatic h%gﬁg@g’%bo%%é;sg% o?ggiﬁ?g?gg ve%%g.qgl& %lglrl_re%t?surée@]é%{s%?i ve
adhesi ve shwbereascer diidgusdngnpren@tofo folfammmlhedyyde iwhikess sthgeddat the

time when a,gakerizaly fOr a¢ouRhlyl esnOin® &t efbBhend 0% & €86 dgQtial or
buildings is™fixed. -56 o , , ,
less,wherein the tackifying resin has a softening point

of 120°C or higher, and wherein the tackifying resin-
containing emulsion 1is a tackifying zresin-containing

emulsion prepared using substantially no organic solvent.

2. The pressure-sensitive adhesive sheet
according to claim 1, wherein the tackifying resin-
containing emulsion 1is a tackifying resin-containing
emulsion prepared using a material other than aromatic

hydrocarbon-based organic solvents.

3. The pressure-sensitive adhesive sheet
according to any one of claims 1 or 2, which is used at
the time when a material for automobiles or a material

for residential buildings is fixed.
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