ADHESI VE SHEET BACKGROUND OF THE INVENTION 1. Field of the Invention The
present invention relates to an adhesive sheet to be used for various
‘marking films, masking tapes and the like. Mre particularly, it pertains
to an adhesive sheet which is | essened in degradation of adhesive force due
to a plasticizer in spite of its being an adhesive sheet in which use is
made of a support filmcontaining a plasticizer having high mgratory
properties and a | ow nol ecul ar weight as well. 2. Description of the Rel ated
Arts Many of marking fil ns, nasgig§g$ﬁ§i§§ggﬁgighesive sheets are each
formed of a filmwhich is conpo yl chl oride based resin
containing a plasticizer and which is equi pped with an adhesi ve agent

| ayer, wherein the marking filnms are used for advertisenent stickers,

di spl ay stg SERGEROUNTP oA FHEWNERN TN ays, vehicles, various towers /
vessel s, piping, nachinery and equi pment for a production plant ; the
maski ng t gpagSeH 8f € WntOhtishi Cki ng on non - coated regions at the tinme of
coating on autonobiles and various machi nery and equi pnent ; and the

adhesi ve sheeThegnesustinvention rabteptoaecadbesive ishieedto devisdddefor of
adherends. However, the conventional sheet conposed of the polyvinyl

chl ori de viaasets megkang ilgrsg andskingwaped aml thithbikiev ddrer gertvéulartshet | apse of
tine by the migration of a plasticizer contained in a filmto an adhesive
agent | aypertains tadem middwesivenshérd which ishleseengd inidegeadntien dde of a coated
steel plate or a_plastic plate, .the surfaces, of the adherend is_deforned
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agent 1 in which use is made of a support film containing a plasticizer having

high migratory properties and a low molecular weight as well.

2. Description of the Related Arts

Many of marking films, masking tapes and adhesive sheets are each
formed of a film which is composed of a polyvinyl chloride based resin
containing a plasticizer and which is equipped with an adhesive agent
layer, wherein the marking films are used for advertisement stickers,
display stickers, signboards, window displays, vehicles, various towers /
vessels, piping, machinery and equipment for a production plant ; the
masking tapes are used for sticking on non - coated regions at the time of
coating on automobiles and various machinery and equipment ; and the
adhesive sheets are used as surface protection films of a variety of
adherends.

However, the conventional sheet composed of the polyvinyl chloride
based resin is greatly lowered in adhesive force with the lapse of time by
the migration of a plasticizer contained in a film to an adhesive agent
layer. In addition, in the case where an adherend is made of a coated steel
plate or a plastic plate, the surfaces of the adherend is deformed through

swelling because of the plasticizer running through the adhesive agent



| ayer. In order to solve the above - nentioned problens, there are proposed,
for instance, (1) a nmethod conprising subjecting in advance, a filmto an
‘undercoat treatnment and thereafter installing thereon an adhesive agent

| ayer (refer to Patent Literature Nos. 1 to 3) ; (2) a nethod conprising
adding to vinyl chloride, a plasticizer in the formof liquid together with
an acrylic resin having a | ow nol ecul ar wei ght, ethylene / vinyl acetate
copol ynmer, ethylene / vinyl acetate / carbon nonoxi de copol yner and the

i ke (refﬁf{ to Patent Literature Nos. 4 to 6) ; (3) a nethod conprising
form ng off%Urfaces of a support filmfor a vinyl chloride based resin film
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Literature No. 8); and further (5) an aqueous emrul sion which is formed by
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pressure sensitive adhesive that provides high water resistance and high
t r anspar eadyimgtio vyngluthlecideng plastisizestiaghecfouirs pHliqpad yore tiheatwith
reaction (refer to Patent Literature No. 9). Neverthel ess, the foregoing
pr oposal sahraaylie reRn pagin g aslowsmofessdar fedehbrethydene / Rugpdraatgte he
proposal (1), one production step  nmust be increased for_ the purpqgse of
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an undercoat layer composed principally of a polymer having isobutylene
moiety as a main ingredient, or alternatively incorporating a polymer
having isobutylene moiety as a main ingredient in an adhesive (refer to
Patent Literature No. 7) ; (4) a method comprising using a polyuréthane
based substrate as a base polymer for a support film (refer to Patent
Literature No. 8); and further (5) an aqueous emulsion which is formed by
the use of a specific reactive emulsifier as an aqueous emulsion type
pressure sensitive adhesive that provides high water resistance and high
transparency and by subjecting to two stage emulsion polymerization
reaction (refer to Patent Literature No. 9).

Nevertheless, the foregoing proposals involve the problems as
described hereunder. Regarding the proposal (1), one production step
must be increased for the purpose of undercoat treatment and besides,
the component of the undercoat layer is an acrylic resin, ethylene / vinyl
acetate copolymer, ethylene / acrylate copolymer or the like, each being
close to the polarity of a plasticizer, thereby decreasing the effect on
migration prevention, with the result that when an adhesive sheet is

stuck on an adherend for a long period of time, the adhesive force



stuck on an adherend for a long period of tine, the adhesive force 2
deteriorates and / or the adherend is contam nated ; regarding the proposal
(2), a large anount of any of the species nust be blended in order to
assure expected working effect, thus worsening the physical properties of a
support film; regarding the proposal (3), the use of an organic solvent in
the undercoat |ayer or in the adhesive brings about environnental problens
owi ng to the vaporization of the above-nentioned organic solvent

regar di ngdeberifFee%3d (4 thé RahRebydnetbatmhased ;suatdaiethsuch as a
urethane / acrylate copolynmer filmis expensive, whereby the adhesive sheet

is al so eppemsiald?2), alutgeenavdinngf hhg of thpepatiechnst be biswdedirgedenul si on
pol ymeri zation reaction |l eads to a conplicated process of producing the
emul si on, tdessuigekpected wedangrdfifecdf thine weaseningediesphpsieal amdp ertaespar ency
wi t hout describing anything of the influence of a plasticizer on the
support f of msupmert filihereganding the anppesad(3).Hhepageof an prganita saleent use is
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Li t er at ur gdhebivtoglangse 4786 eRpeAPRE;Gaid Bodidifg GheH1Posal (5), the two
stage emulsion polymerization reaction leads to a complicated process of
producing the emulsion, description is made only of the water resistance
and transparency without describing anything of the influence of a
plasticizer on the support film, and in the working example of the Patent
Literature 9, use is made of a polypropylene film free from a plasticizer,
whereby in the case of applying the adhesive having the composition of
the working example to a support film containing a plasticizer, it is
anticipated that the deterioration of the support film is caused by
plasticizer bleeding.
[ Patent Literature 1 ] Japanese Patent application Laid-Open No.
71427 /1973 ( Showa 48)
[ Patent Literature 2 ] Japanese Patent application Laid-Open No.
83028 / 1986 ( Showa 61)
[ Patent Literature 3 ] Japanese Patent application Laid-Open No.
173250 / 1987 ( Showa 62)
[ Patent Literature 4 ] Japanese Patent application Laid-Open No.
4543/ 1985 ( Showa 60)
[ Patent Literature 5 ] Japanese Patent application Laid-Open No.

195146 / 1985 ( Showa 60)



4543/ 1985 ( Showa 60) [ Patent Literature 5 ] Japanese Patent application
Lai d- Open No. 195146 / 1985 ( Showa 60) 3 Patent Literature 6 1 Japanese
Pat ent application Laid-Qpen No. 195147/ 1985 ( Showa 60) Patent Literature
71 Japanese Patent application Laid-Open No. 108017/ 1994 ( Heisei 6)

Patent Literature 8 1 Japanese Patent application Laid-Open No. 45671 /
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SUMMARY OF THE INVENTION

The object of the present invention is to provide under such
circumstances, an adhesive sheet which is free from adherend
contamination due to plasticizer migration from a support film or the like,
imparted with resistance to water and whitening, little in deterioration of
the adhesive force with the lapse of time, besides environmentally
friendly and at the same time, advantageous from the viewpoint of cost.

Other objects of the present invention will become obvious from the
text of this specification hereinafter disclosed.

In the light of such circumstances, intensive extensive research and
investigation were accumulated by the present inventors in order to
achieve the above-mentioned objects. As a result, it has been discovered
that the objects are achieved by an adhesive sheet in which an adhesive
agent layer is formed on a support film containing a plasticizer, which is
formed of an emulsion that has specific particle diameter and is obtained
by subjecting a mixture of ethylenically unsaturated monomers having a
specific chemical composition containing butyl (meth)acrylate, methyl
methacrylate and an ethylenically unsaturated carboxylic acid to

emulsion polymerization in the presence of a reactive emulsifier. The



by subjecting a m xture of ethylenically unsaturated nononers having a
specific chem cal conposition containing butyl (nmeth)acrylate, nethyl

‘net hacryl ate and an ethylenically unsaturated carboxylic acid to enulsion
pol yneri zation in the presence of a reactive enulsifier. The 4 present

i nventi on has been acconplished by the foregoing findings and information.
That is to say, the present invention provides the followng. 1. An adhesive
sheet conprising an adhesive agent |ayer formed on a support film
containing_a plasticizer, _and co ed. qf lesion - wWhischy. i s Qbtai ned by
subj ect i ngr%S rﬁtx]tnt}’reéltb n g?ﬁ;%egﬁi %%;??nfqhsglseé’? ﬁ¥§ eégrerﬁr@&ﬁ}ghﬁef?%dlggﬁtaarf(%i ng
conmponent $,, A, 4149, @and (c) to enulsion polynerization in the presence of a
reactive emnul SI%I er in an anount of 0.5 to 5.0 parts by mass based on 100
parts by mass Thatal tb 84y theq1@ken€ikve et € prbyidersihleUfodiad ngonomer s, and
whi ch conprises a polyner having an average particle dianeter in the range
of 100 to0130G adhesivaadirien coaiptisiagomadhssdeni@int layer fformediorga(a) : butyl
(meth)acrylate at | east 48% by nass (b) nmethyl methacrylate 6 to 22% by
mass (c) anppbhtyfibmi cadthynirgsa plasti @de s arabgymposat bl ad. Emubsibowhiadess ;

2. The adhesive sheet according to in the preceding item1, wherein the
support fi$ abtromedihi agbiecpingsa ingixture pEethylenmadly unpatysatadl chl ori de
based resin. 3. The adhesive sheet a ord)iong to the preceding item1 or 2,
whi ch hasmm%%@‘&l@&g%wnspﬁ%@d (ha &dma?me’d@,m%% RH for 168

hours and t 50C, ,95% for 168 haqurs being at |l east. 80% respectively of
the  adneBPlXmPBIZaLIoR b the Protiiipe ) &ismrit e S3s TRa0iraR oPS 1a6ohour s

0.5 to 5.0 parts by mass based on 100 parts by mass of said mixture of
ethylenically unsaturated monomers, and which comprises a polymer
having an average particle diameter in the range of 100 to 300 nm,

wherein said components contain the following

(a) : butyl (meth)acrylate at least 48% by mass
(b) : methyl methacrylate 6 to 22% by mass
(c) : an ethylenically unsaturated carboxylic acid 0.5 to 5% by mass ;

2. The adhesive sheet according to in the preceding item 1, wherein the
support film containing a plasticizer is a film of a polyvinyl chloride based
resin.

3. The adhesive sheet according to the preceding item 1 or 2, which has
adhesive forces after allowed to stand at 80°C, 30% RH for 168 hours and
at 50°C, 95% RH for 168 hours being at least 80%, respectively of the
adhesive force after allowed to stand at 23°C, 50% RH for 168 hours.

4. The adhesive sheet according to any of the preceding items 1 to 3,
which has a haze value of at most 40 after sticking said sheet on an

acrylate plate and being immersed in warm water at 40°C for 72 hours.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

A film of a polyvinyl chloride based resin is generally used as a



4. The adhesive sheet according to any of the preceding itenms 1 to 3, which
has a haze value of at nost 40 after sticking said sheet on an acrylate
plate and being i nmersed in warm water at 40C for 72 hours. DESCRI PTI ON OF
THE PREFERRED EMBODI MENTS A filmof a polyvinyl chloride based resin is
generally used as a 5 support filmcontaining a plasticizer in the adhesive
sheet according to the present invention, and is exenplified not only by a
filmof honmopol yner of vinyl chloride but also a filmof copolynmer of vinyl
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Pl asticizers other than phthalic acid ester base are exenplified for

i nst ance, ihytgiasbiyciczeskefiof sach pk @thglethee pirepyleaseand bndglemeaci d ester
base, phospholic acid ester base, trinellitic acid ester base, citric acid
ester badmlogpoxtedoaisylatbepthgesieyl daoeidePbadt asivieykflunrides present
invention_ may properly optionally contain at need, stahilizers, sliding
agents, fihdlegenatedoyimydiftene pradees yimyidgnschlosideandyingbastersmachl | i c
powders, ant.i-cl oudi ng agent, ultraviolet absorbers, antioxidants,
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like. chloride based resin film as the support film is not specifically limited,
but may be a general plasticizer such as phthalic acid ester base.
Plasticizers other than phthalic acid ester base are exemplified for
instance, by plasticizers of adipic scid ester base, sebacic acid ester base,
phospholic acid ester base, trimellitic acid ester base, citric acid ester
base, epoxy base and polyester base. Plasticizers in the present invention
may properly optionally contain at need, stabilizers, sliding agents, fillers,
colorants, processing aids, softening agents, metallic powders,
anti-clouding agent, ultraviolet absorbers, antioxidants, antistatic agents
and flame retardants. Examples of usable stabilizers include those of
Ba-Zn base, Cd-Ba base and Sn base, respectively, which may be used
simultaneously with epoxidated soybean oil, epoxy resin or the like.
Examples of usable softening agents include ethylene / vinyl acetate
copolymer and ethylene / vinyl acetate / carbon monoxide copolymer.

In the adhesive agent layer of an adhesive sheet in the present
invention, use is made of the emulsion obtained by subjecting a mixture of
ethylenically unsaturated monomers comprising (a) butyl (meth)acrylate,

(b) methyl methacrylate and (c¢) an ethylenically unsaturated carboxylic

acid to emulsion polymerization in the presence of a reactive emulsifier.



Exanpl es of usable softening agents include ethylene / vinyl acetate

copol ymer and ethylene / vinyl acetate / carbon nonoxi de copolynmer. In the
‘adhesi ve agent | ayer of an adhesive sheet in the present invention, use is
made of the enul sion obtained by subjecting a m xture of ethylenically
unsat urated nononers conprising (a) butyl (nmeth)acrylate, (b) nethyl

nmet hacryl ate and (c) an ethylenically unsaturated carboxylic acid to
enul si on polynerization in the presence of a reactive emulsifier. 6 The
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and (c), with (nmeth)acrylic alkyl esters (d) other than the conponents (a)
and (b), aicid) iohdvaricfacid,t inabeic avddomel s c(ae)d amtydiride anddioonseris s¢cid. as
ethylenically unsaturated nmononers other than the .conponents (a), (b) and
(c), The aboveélhemixénee of athpateally snaskyated meomoindys dethebtainamg t he
conponents_ (a) and (b) are preferably (nmeth)acrylic al kyl esters wherein
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| east one n%lﬁ%l&?@ﬁia%sethylenically unsaturated monomers other than the
components (a), (b) and (c),

The above-mentioned (meth)acrylic alkyl esters (d) other than the
components (a) and (b) are preferably (meth)acrylic alkyl esters wherein
the alkyl group has 1 to 20 carbon atoms, and are specifically exemplified
by methyl acrylate, ethyl (meth)acrylate, propyl (meth)acrylate, pentyl
(meth)acrylate, hexyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, octyl
(meth)acrylate and lauryl (meth)acrylate. Any of the above-cited
(meth)acrylic alkyl esters may be used alone or in combination with at
least one other species.

Examples of the other functional monomers (e) include (meth)acrylic
hydroxylalkyl esters such as 2-hydroxyethyl (meth)acrylate,
2-hydroxyproppyl (meth)acrylate, 3-hydroxypropyl (meth)acrylate,
2-hydroxybutyl (meth)acrylate, 3-hydroxybutyl (meth)acrylate, and
4-hydroxybutyl (meth)acrylate ; acetoacetoxymethyl(meth)acrylate ;
acrylamides ; such as, acrylamide, methacrylamide, N-methyl
(meth)acrylamide, N, N-dimethyl (meth)acrylamide, N-methylol
(meth)acrylamide and diacetone (meth)acrylamide ; and mono- or

di-alkylaminoalkyl (meth)acrylate such as mono- or di-methylaminoethyl



Exanpl es of the other functional nononers (e) include (meth)acrylic
hydr oxyl al kyl esters such as 2-hydroxyethyl (neth)acrylate,

2- hydr oxyproppyl (noth)acrylate, 3-hydroxypropyl (neth)acrylate,

2- hydroxybutyl (neth)acryl ate, 3-hydroxybutyl (nmeth)acrylate, and
4- hydr oxybutyl (meth)acrylate ; acetoacetoxynethyl (nmeth)acrylate
acryl am des ; such as, acrylam de, nethacrylam de, N-nethyl
(meth)acrylam de, N, N-dinethyl (nmeth)acrylam de, N-rmethyl ol
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such as di(nmeth)acrylic acid ethylene glycol and di(nmeth)acrylic acid
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2- (nmet h)acryl oxyet hyl tri met hoxysil ane and 2-(nmeth)acryl oxyet hyl -

tri et hoxysii(math)asnyliohcidhpraiydene glyed ; rmmbabroxysigy gheupsedtaimng or in
conbination with at |east gne ot her_ species. Exanples of the other nononers
(f) incl udeonewesasuchias Zhaethiacrilasyethrlrionetdioamsilangiangd esters such as
vinyl acetate and vinyl propionate ; _ olefins ch as ethyl ene, propyl ene
and | sobut2y{r@ﬂtnh aguY log¥aEEd thiethoxsiiang Ay 9? ﬁw apRVeICi®d B9@OMmaTyl i dene
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one ot heralquaCé.e@&acetate ; vinyl esters such as vinyl acetate and vinyl
propionate ; olefins such as ethylene, propylene and isobutylene ;
halogenated olefins such as vinyl chloride and vinylidene chloride ;
styrenic monomers such as styrene and o« -methylstyrene ; diene based
monomers such as butadiene, isoprene and chloroprene ; and nitrile based
monomers such as acrylonitrile and methacrylonitrile. Any of the above-
cited monomers (f) may be used alone or in combination with at least one
other species.

With regard to the chemical composition of a mixture of the
ethylenically unsaturated monomers constituting the adhesive agent
layer according to the present invention, the mixture preferably
comprises at least 48%, preferably 50 to 90% by mass of butyl
(meth)acrylate as the component (a) ; 6 to 22%, preferably 7 to 20% by
mass of methyl methacrylate as the component (b) ; and 0.5 to 5%,
preferably 0.8 to 3% by mass of an ethylenically unsaturated carboxylic
acid as the component (c). The other ethylenically unsaturated monomer
preferably comprises at most 40% by mass of sum total of the components

(d), (e) and (). In the case of using a (meth)acrylic alkyl ester wherein an

alkyl group has 5 to 20 carbon atoms as the component (d), the



Wth regard to the chem cal conposition of a mxture of the ethylenically
unsat urat ed nmononers constituting the adhesive agent |ayer according to the
present invention, the mxture preferably conprises at |east 48%
preferably 50 to 90% by mass of butyl (neth)acrylate as the conponent (a) ;
6 to 22% preferably 7 to 20% by mass of nethyl nethacrylate as the
conponent (b) ; and 0.5 to 5% preferably 0.8 to 3% by nass of an
ethylenically unsaturated carboxylic acid as the conponent W The ot her

et hyl eni cal | nsat ur at e noner referably. comprises at t.40%.by nmass
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(et h) acr;@g'%:b J@(QI ester wherein an alkyl group has 5 to 20 carbon atons
as t he component 8)9 the 8 (nmeth)acrylic alkyl ester is preferably
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ethylenically unsaturated nononers, by setting the content of the butyl
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component (b) on at most 22% by mass, resistance to water and whitening
thereof is enhanced and by setting the content of the ethylenically
unsaturated carboxylic acid as the component (c) on at least 0.5% by mass,
mechanical stability thereof is enhanced and also on at most 5% by mass,
resistance to water and whitening can be maintained.

The adhesive agent layer of the adhesive sheet according to the
present invention is formed by applying coating of the adhesive agent
composition comprising as a base resin, an emulsion that is obtained by
subjecting the above - mentioned mixture of the ethylenically
unsaturated monomers to emulsion polymerization in the presence of a
reactive emulsifier. In the emulsion polymerization, a reactive emulsifier
is used, but a non-reactive emulsifier can be used in combination
therewith in order to impart polymerization stability to the adhesive
sheet. The reactive emulsifier and non - reactive emulsifier are not
specifically limited, but may be properly optionally selected for use from
previously well known ionic or nonionic emulsifier.

As the reactive emulsifier, there are preferably cited, for instance,

the compounds represented by any of the general formulae (1) to (VI)



present invention is formed by applying coating of the adhesive agent
conposition conprising as a base resin, an enulsion that is obtained by
‘'subj ecting the above - nentioned m xture of the ethylenically unsaturated
nononers to enul sion polynerization in the presence of a reactive

enmul sifier. In the enul sion polynerization, a reactive emulsifier 1is used,
but a non-reactive enulsifier can be used in conbination therewith in order
to inpart polymerization _stabil ;E/"zo@*bﬁh*:&dhesi ve sheet. The reactive
enul sifier and non - pe e i fi npt s ifically limted, but
may be properly opti o{ﬁal ch% e@—f(_o(?%&g{ésﬁgm pd?[égi ously well known
ionic or nonionic enulsifrer. As the reactive enmulsifier, there are
preferably cited, for instance, the conmpounds represented by any of the
general formulae (|1 ) to (1@#H=GHHR0CHRCH=CH2 OCH2CHO (- CH2CH2O ~-' X
CH=CHR2 O+CH2CH20 X H2Q0QR™X X- CH COOCH2CH=CH2 CH2COOR  X- CHCOOCH2 |
HCH2OCH2CH=CH2 OH R2 e@ COS-CHOHROHR®X R2 L AHPEC- CO-{-R3-}W O (1)

CH,COOR"
X—CH—COOCH,CH=CH, (1)
?H2000R1

X~CHCOOCH,CHCH,OCH,CH=
[ ERERECH gy
OH
R2
l
CH,=C~CO0-{CH,CH,0}-—X (V)
F RZ 10
N Lo
CH;=C~COtR*;;01-P—(OH), (VD)
! Jm
[ ' ] lo
i |
CHy=CHCH,~tR*;O-P—(OH) (VI
- _Jm

where R! is an alkyl group, R2 is hydrogen atom or methyl group, R3 is an
alkylene group, X is hydrogen atom or sulfonate group, n, m and k are
each an integer of 1 or greater with the proviso that at m + k = 3.

Specific examples of the commercially available reactive emulsifier
include ADEKARESOAP SE-20N (anionic), ADEKARESOAP SE-10N
(anionic), ADEKARESOAP NE-10 (nonionic), ADEKARESOAP NE-20
(nonionic), ADEKARESOAP NE-30 (nonionic), ADEKARESOAP NE-40
(nonionic), ADEKARESOAP SDX-730 (anionic) and ADEKARESOAP

10



(VM) O IP-(OHk (M) mO jCH2=CHCH2*R34;;0j _1L(OHk M where R is an al kyl
group, R2 is hydrogen atomor nethyl group, R3 is an alkylene group, X is
hydrogen atom or sul fonate group, n, mand k are each an integer of 1 or
greater with the proviso that at m+ k = 3. Specific exanples of the
comercially available reactive enmulsifier include ADEKARESOAP SE- 20N

(ani onic), ADEKARESOAP SE-i ON (anionic), ADEKARESOAP NE-10 (nonionic),
ADEKARESOAP NE- 20 (nonionic), ADEKARESOAP NE-30 (nonionic), ADEKARESOAP

(ani on o) POReHE e bt pedy Sl bl Co Tadedig s o
noust 1 & DL S5 f o EURIRM IR B GRio ) PARRR ST AT
(ani oni )., SRRV A% bR THaKaRHEELROT BEA 0N, BaATAMEIO8- B ATahaglion ).

Aquaron B nionic), Aquaron BG 20 ani oni c), Agquaron ani oni c),

Aquar on He D LAAE NI T)S-180Uah®hicHEmdh Rkt @i Chy Kb @oepoir¥id® } (noni onic),
Aquaron RN-20 (nonionic), Aquaron RN-30 (nonionic), Aquaron RN-50

(noni oni ¢)AqiNemsf BhObanteinit]) AqwnicanBE) 1aianNaiicy, danidren BC220 E (ani oni c)

{manuf actured by Dai-ichi Kogyo Seiyaku Co., Ltd.} ; and Phosphynol TX

(ani oni ¢) (ani@nia,atquaech HS-05 (anionic), Aquaron HS-10 (anionic), Aquaron
HS-20 (anionic), Aquaron RN-10 (nonionic), Aquaron RN-20 (nonionic),
Aquaron RN-30 (nonionic), Aquaron RN-50 (nonionic), New frontier S-510
(anionic) and New frontier A-229 E (anionic) {manufactured by Dai-ichi
Kogyo Seiyaku Co., Ltd.} ; and Phosphynol TX (anionic) { manufactured
by Toho Chemical Industry Co., Ltd.}. The above-mentioned reactive
emulsifier may be used alone or in combination with at least one other
species.

The amount of the reactive emulsifier to be used in the present
invention is 0.5to 5.0, preferably 0.5 to 4.5 parts by mass based on 100
parts by mass of the mixture of ethylenically unsaturated monomers. By
setting the amount of the reactive emulsifier on at least 0.5 part by mass
based thereon, emulsion stability is enhanced, thus preventing
generation of aggregate upon the polymerization and /or defective coating.
In addition, by setting the amount of the reactive emulsifier on at most
5.0 parts by mass based thereon, resistance to water and whitening is
enhanced, thus enabling to suppress the deterioration of the adhesive
force under high humidity or at the time of being immersed in water.
In the case where a non - reactive emulsifier is used in combination,

the suitable amount thereof to be used is at most 0.5 part by mass based
on 1 part by mass of a reactive emulsifier.

In the following, some description will be given of a suitable

embodiment of the process for producing an emulsion from the mixture of
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by Toho Chemnical Industry Co., Ltd.}. The above-nentioned reactive

emul sifier may be used alone or in conbination with at | east one other
'speci es. The anmount of the reactive enulsifier to be used in the present
invention is 0.5 to 5.0, preferably 0.5 to 4.5 parts by mass based on 100
parts by mass of the m xture of ethylenically unsaturated nononers. By
setting the anobunt of the reactive enulsifier on at |least 0.5 part by nass
based thereon, enulsion stability is enhanced, thus preventing generation

of aggr egaitBylRBallfanltVifBfddZondma’d for defective coating. In
addition, by setting the anmount of the reactive enulsifier on at nost 5.0

parts by mass haske firképéare, intshataneousomedien andadded ¢he myixtare efihanced,
t hus enabling to suppress the deterioration of the adhesive force_ under

hi gh humi dithylericallytirsatinatest momiomeerisrand sagactivemsmenlsfiar am@ asdde where a
non - reactive enmulsifier is used in conbination,, the suitable anount

t hereof t&ase T3BPe;, & BENFRAEtive snyHsiiepat PaRECSsEed rafp0. 124 @0 by nass of a

reactive enul si.fi.er.. In the, foll ow , . SO descripti.on will be given of a
b o OpiibiBE reftm gt 1 suated Bt BT s Ee Bl BigR eSS« O ¢ he

m xture of, 11 ethyl eni¢ally .unsaturat.ed,. oners. In the,fixrst,.plage, into
anxagueouéloﬁ’é(ag 8F’eﬁl§5"’ase%mlfj Hveavr%u% u}?%hoﬁ Woeq Wylaéﬁiac%ﬁnl%)}sﬁlnesé a{lﬁ}lg ‘ed !
nononer s I i { . - -4 non-reactive
6ﬁU|Sfier%§9H%q6§%§%¢I %gﬁygﬁﬁ%gfEﬁgg%§§e%%§¥%§f§?ﬁ§B¥P3§F&gnt is carried
out by th%dl'§§1e9fzeﬂ B‘jr%@irl?é BeatdFto HBH’QQ@O%@)%O@UM&Bé%leQeﬁ‘@é’@f qr the like

to prepare a enulsified liquid. Subsequently the emulsified Iiquid prepared
in this nyolgmerizatiod yieidtoedThyrdeidgsédakatetpolahntizatdon tnf0Morj N t he

presence of a
previously well known species such as organic peroxides, azo base
compounds, persulfates, a variety of redox catalysts and the like. The
polymerization initiator may be allowed to be present in whole at the
beginning of the reaction. Alternatively it may be allowed to be present in
part thereat and the remainder may be added wholly or dividedly. In the
foregoing manner an emulsion is obtainable from the mixture of
ethylenically unsaturated monomers.

The polymer in the resultant emulsion preferably has a glass
transition temperature (Tg) in the range of =70 to 0°C, preferably -60 to
-10°C. By setting the glass transition temperature on 0°C at the highest,
marked deterioration of adhesive force is obviated, and by setting the
same on —70°C at the lowest, insufficient cohesion force in hot
environment in summer or the like and squeeze-out of the adhesive are
eliminated.

Moreover the average particle diameter of the polymer in the
emulsion i1s in the range of 100 to 300 nm, preferably 150 to 250 nm. By
setting the average particle diameter thereof on at least 100 nm, the

emulsion type adhesive excellent in stability is assured, while gelation

and thickening / thinning with the lapse of time become less liable to take

12



polymeri zation initiator. There are used as the polynerization initiator,
previously well known species such as organi c peroxides, azo base
‘conpounds, persulfates, a variety of redox catalysts and the like. The

pol ynerization initiator may be allowed to be present in whole at the

begi nning of the reaction. Alternatively it may be allowed to be present in
part thereat and the remai nder nmay be added wholly or dividedly. In the

f oregoi ng nmanner an enul sion is obtainable fromthe m xture of

et hylent oy Y53 HE 88 ¢l THRRIBA St e RO YT S hRESfe gy el ofon

pr ef er abl ass ransitron tenperatur e range of -70 to

O C _pref %?}( |lé(nthﬁpréﬁsta'nc% tg Satdaf@tihtnt aghaﬁﬁ'réé #bih W RItehfiper at ure
e hi ghest, e adh

on O at t mar k deterioration o esive force is obvlated,

and by sebtijfglifappeaBarte at/thtidbe bhBelBfiners88Uhfwateant cohesion force
in hot environnment 1n sumer or the |ike and squeeze-out of the adhesive

are el im nat €fhe Mdheeiter agdiet rwer afehpardhesive ghesri@ording bethel yner in
the enulsion is in the range of 100 to 300 nm preferably 150 to 250 nm By
setting t peeseetr agensant icforntidbetagplyihey eslting ofithé eastlsi®o type t he

emul si on ty&; adhesi ve excellent in stability is assured, while gelation

and t hi ckedihegive havimg the eiisiomeas thebase whigh pebdamddebsthe¢ abl e to take
12 place. By setting the sang on at. nmost 300 _nm, the adhesive is made

excel | ent abgveaneBtigRed Way-vbie pruHa AR dlyesing may cpatairy ahdgadt eni ng

or 0T er o SRRSSLANCE oL ROBCLLTS o1 Nl 6 LITRY 0. L, VLS Ing, adhesi ve
Lo oY ORI DG, o R IRE ar RS BRI ATS

the crosslinking agents include those of isocyanate base, epoxy base,

melamine base, aziridine base, hydrazide base, oxazoline base,

carbodiimide base, urea base, dialdehyde base and metal chelate base,

respectively, metal alkoxiside base compounds and metal salts. Preferably,

the amount of the crosslinking agents to be added is 0.1 to 10 parts by

mass based on 100 parts by mass of an acrylic emulsion.

In the adhesive sheet according to the present invention, an
adhesive agent layer is provided on either side of a polyvinyl chloride
based resin film, said layer having a thickness in the range of usually 5 to
100 u m, preferably 10 to 60 u m. Examples of the method for providing
the adhesive agent layer include for instance, a method comprising
directly applying coating of an emulsion type adhesive to either side of a
polyvinyl chloride based resin film by a conventional well known method
to provide the adhesive agent layer ; a method comprising directly
applying coating of an emulsion type adhesive onto a releasing sheet by a
conventional well known method to provide the adhesive agent layer, and
thereafter superposing the same on either side of a polyvinyl chloride

based resin film to transfer the resultant adhesive agent layer ; and the

like method.
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above-nenti oned way. The enul sion type adhesive may contain at need
crosslinking agents, defoaning agents, thickening agents, antioxidants,
tackifier agents, preservatives, dyes, pignents and the |ike. Exanples of
the crosslinking agents include those of isocyanate base, epoxy base,
mel am ne base, aziridine base, hydrazide base, oxazoline base, carbodiimde
base, urea base, dialdehyde base and netal chel ate base, respectively,

nmet al al koxi si de base conpounds and netal salts, Preferably, the anmount of

the cross!inki g ageeh s, 7. e Rded | 80adidonhd PRELS BY  dlaSs Pased on 100

Jt
parts by mass n-acryri n.rn esive sheél according to the

present ifﬁéﬁ}f)drdlggyey agg%ggg@f;aw@eggg%akérygéYéée%ﬂvcio%%gr,qasﬁ%n%roa%ﬂe of a

pol yvi nyl resin m sal ayer having a thickness in the

range of uspabllycoutb bahO&dthbr, Rnilké ebfteddvd sPrdsP cH8ter] rdBpelexipy.es of the

met hod for providing the adhesive agent |ayer include for instance, a

met hod conpri sitng pdisiidetihythappd yédige ehatt agcording terlb presehype adhesive to
either side of a polyvinyl chloride based resin filmby a conventional well
known net hadentionpiostideas desadide ai nede agagtsheayento the rgthesdve agpnt si ng
directly applying coating of an emnulsion type adhesive onto a releasing
sheet by dayebnbminbdnalthneﬁolrexwmwmmﬂ%dfge rpleasing shket atlhesi ve agent

| ayer, and thereafter superposing the same on either sjide of a polyvinyl
chioride exgammiifiedby &hatmméuwéﬁyf applypre caatingnita seleasingagesht | ayer ;
and the |I|ike nmegphod. 13 As

a0 L0e KR APHIGK 15, A e o, SpRluLng a0 el ol gp,yoe adhesi ve
coater, Su3ivERIpRTh ot A J8ERRied SRR Eiar B DR RRLCLonnY,
to the pr %%@ﬁty base paper such as glassine paper, clay coat paper, kraft paper or
wood free paper, or onto a plastic film such as polyethylene terephthalate,
polyethylene naphthalate and polyolefin so as to achieve a dry amount of
about 0.3 to 3 g / m2 by mass, and curing the coat by heat curing or
ultraviolet curing so that a releasing layer is provided. The thickness of
the releasing sheet is not specifically limited, but is usually in the range
of 25 to 200 1 m. In the case of adopting a transfer method in forming the
above-mentioned adhesive agent layer, the releasing sheet used therefor
may remain stuck as such.
The adhesive sheet according to the present invention has
preferably an adhesive forces after allowed to stand (1) at 80°C, 30% RH
for 168 hours and (2) at 50°C, 95% RH for 168 hours being at least 80%,
respectively of the adhesive force after allowed to stand at 23°C, 50% RH
for 168 hours. The adhesive sheet maintaining such a high adhesive force
even under high temperature or high humidity is preferably usable for
marking sheet of retort foods and the like.
Moreover the adhesive sheet according thereto has preferably a haze

value of at most 40 after sticking said sheet on an acrylate plate and

being immersed in warm water at 40°C for 72 hours.
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invention to stick as desired, a releasing sheet onto the adhesive agent

| ayer obtained in the foregoing manner. The rel easing sheet is exenplified
by that produced by applying coating of a releasing agent such as
fluororesin and silicone resin onto | am nate paper in which polyethylene
resin or the like is lamnated with paper including high density base paper
such as gl assi ne paper, clay coat paper, kraft paper or wood free paper, or
onto a plastic filmsuch as pol yethyl ene terephthalate, polyethylene

o W2 by maes eRPEnf e Rt Tabeb RS OhE T GuftH S B Mpeben PR Curing 2o

that a re;fﬁsﬁppgbkéyﬂe%ﬁe%@ém?@y%g PF{}EQN& %ﬁiefguseh rtfkeafidgvsheet is

not specifica I'mted, IS US Inthe range of 25 to 200 g m In

the case gboAHPRIdNENA vOIAIRS 6FgdTHE RN AT iEQHIT W d. N nyRRRIG1 AR BRseaed
adhesi ve agent layer, the rel easing sheet used therefor may remain stuck as

such. Therasinesimds slzedtfon¢hesaippart filinhendegpentivenvethhabd Haasd neshi er abl y
an adhesive forces after allowed to stand (1) at 80'C, 30% RH for 168 hours

and (2) afilbDBCho®hsedREh fthe pke8ehbimweitéomdllaén thasid RB¥We shestpefttherel y of

t he adhesive force after allowed to stand at 23'C, 50% RH for 168 hours.
The adhespvesegiteistvemgion &8 hiexgengtre andiighsadnedustrialy ol vantageomsiar hi gh
tenperature or high humdity is preferably usable for . marki ngf sheet of
retort fodesmaskingdilmyeandvareking tanes hasaase veedrderiozatignditiget heret o has
pr ef er abl val.ue of nost 40 after sticking said sheet on an

haze t
acryl ate éfigﬁéwfnﬁ’rc%g%qwgé@liﬁ%’?WWﬁ er at 40'C for 72 hours. 14

The adhesi ve sheet of the present invention is environnentally friendly
because an emul sion type adhesive agent is used for the adhesive

The working effects and advantages of the present invention are
summarized in the following. In spite of its being an adhesive sheet in
which use is made of a support film containing a plasticizer having high
migratory properties and a low molecular weight, the adhesive sheet is
characterized by being free from adherend contamination due to
plasticizer migration from a support film or the like, imparted with
excellent resistance to water and whitening, minimized in deterioration
of the adhesive force with the lapse of time, besides environmentally
friendly and at the same time, advantageous from the viewpoint of cost.
Accordingly it is advantageously usable in industrial fields for marking
films and masking tapes, specifically for advertisement stickers, display
stickers, signboards, window displays, vehicles, various towers / vessels,
piping, machinery and equipment for production plant ; the masking
tapes used for sticking on a non-coated region at the time of coating on
automobiles and various machinery and equipment ; and surface
protection films of a variety of adherend. By maintaining a high adhesive
force even under high temperature or high humidity, it is also preferably
usable for marking sheet of retort foods and the like.

In what follows, the present invention will be described in more

15



agent layer and volatile organic solvent is not used. Vinyl chloride based
resin filmis used for the support film and expensive urethane based resin
filmis not used in the present invention. Then the adhesive sheet of the
present invention is inexpensive and is used industrially advantageously
for masking filns and maski ng tapes because the deterioration of the
adhesive force froma plasticizer is mnimzed. The working effects and
advant ages of the present invention are summarized in the following. In
spite of it ei an adhesi ve sheet..in which use is made of a,support film
cont ai ni ekt Bt Bt ARGV he s DeIry SH o Er T e PACH:

ol ecul ar w"}?*c%%w{;l?eer ngQﬁ%Jte‘b%rﬁﬂﬁfEtHeSim}%%{o%C@}%ﬂe%gd by being free from
adher end contani natlon due to plasti cirzer mgration froma support filmor
the like, inparted with excellent resistance to water and whitening,
mnimzed in deterioration of the adhesive force with the | apse of tine,

besi des envi r opgERefdrmahddsCo¥fihe 2dBedle shBefaPEaihkedBin &bABE AAgEoUs from
t he viewpoint of Cost. Accordingly it is advantageously usable in

i ndust ri alexbhin@}lds Wwée éedliangd ihidcodrduittermitki pupcedpess aspeaidd cal ly for
advertisenment stickers, display stickers, signboards, w ndow di spl ays,
vehi cl es, heaenadsr.t owers / vessels, piping, machinery and equi pnent for
production plant; the masking tapes used for sticking on a non-coated
regi on at(ﬂﬁedhbwwedbr@bating on autonobiles and various machi nery and

equi pnent ; and_surface protectign fil of a variety of adherend. By
mai nt ai ni ng a HHt§K PAGRBERYEN, RBAKNES¥ERS %Fe‘?’aﬁiangW%ﬁﬁ%PégﬁF% 3@ hi gh

AR RS HEIIEEN R IE Y 3 S P NG
more 15 detAllgth 4186 REFOEE WS HOIRAAL 4 NEr DAL S5 BRI NREIU ' ©*anP! es,
accordance with the method for measuring adhesive force in JIS Z 0237.
In addition, the same measurements were made after allowing to stand in
under-mentioned conditions to determine preservation rate of the
adhesive force in conditions 2 & 3 against the adhesive force in condition
1:
Condition 1 : normal condition (after being allowed to stand for 168 hours
in an environment of 23°C, 50% RH)
Condition 2 : after being allowed to stand for 168 hours in an environment
of 80C, 30% RH
Condition 3 : after being allowed to stand for 168 hours in an environment
of 50°C, 95% RH
(2) resistance to water and whitening
After the preparation of an adhesive sheet, samples thereof each
measuring 50 mm by 50 mm were adhered to an acrylic plate {standard
test plate manufactured by Japan Test Panel} at 23°C, 50% RH, allowed to
stand for 24 hours, then allowed to stand in warm water at 40°C for 72

hours, and taken out from the warm water. Thus measurements were

made of the haze values in accordance with JIS K 7105 by the use of a
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whi ch however shall never limt the invention thereto. The perfornmances of
t he adhesi ve sheet obtained in each of the exanples were evaluated in
accordance with procedures as stated hereunder. (1) adhesive force After
preparation, an adhesive sheet was allowed to adhere to a stainless steel
plate in an environnment of 23C, 50% RH, and peel off strength at 180
degrees was neasured after 24 hours fromsticking in accordance with the

met hod for neasuring adhesive force in JIS Z 0237. 1In addition, the sane
measur enent [ ' t [ r- ti
Cond 11 ond s Hefear T AR tE Gl b DSty RoghERt ERF fI6 the

condi ti ongrégdé&ngn%gai}pﬁe e pUNSH ¥60d@y.ce in condition 1: Condition 1
a

normal condition fter being allowed to stand for 168 hours in an

envi r onmefxaghpR3€, 50% RH) Condition 2 : after being allowed to stand for
168 hours in an environnment of 80C, 30% RH Condition 3 : after being

al | oned t g1 Eandsion pdB8nboikasionn an envi ronment of 50C, 95% RH (2)

resi stance to water and whitening After the preparation of an adhesive
sheet, sanpl esAtlenelsfiordomideas preparaslbymixyng@ mxiverecofadhered to an
acrylic plate {standard test plate manufactured by Japan Test Panel} at
23C, 50% Rbhylginiealdyl unsatyrated monomerhsansistingaf }zipmﬁmé@lbtmmgsa@é in warm
water at 40C for 72 hours, and taken qut fromthe warm water. Thus

measur eneft Buiidracryldige 16rPae hyawasy of vaethyd methpasiats, W2iRrripdyK 7105 by

the use Ofma?sslc?f 2-ethylhexyl acrylate, 2 parts by mass of acrylic acid and one part

by mass of diacetone acrylamide, with 3 parts by mass (solid content ) of
an anionic reactive emulsifier {manufactured by Asahi Denka Kogyo Co.,
Ltd. under the trade name “ ADEKARESOAP SE10N ” }, 125 parts by
mass of ion exchanged water, 0.5 part by mass of ammonium persulfate
and 0.3 part by mass of sodium secondary phosphate, and stirring the
resultant emulsion liquid. Subsequently to the emulsion liquid was added
0.2 part by mass of a polymerization initiator (potassium persulfate),
thereafter the emulsion liquid was heated at 80°Cfor 3 hours to obtain an
acrylic emulsion containing a polymer having an average particle
diameter of 200 nm.
(2) Preparation of adhesive sheet

An adhesive sheet with a releasing sheet was prepared by mixing
100 parts by mass of the acrylic emulsion obtained in the preceding item
(1) and one part by mass of adipic acid dihydrazide as the crosslinking
agent, applying coating of the resultant mixture onto a silicone based
releasing sheet {manufactured by Oji paper Co., Ltd. under the trade
name “ SP-11HL "} so that the thickness after drying was made to be 30 1
m, drying the releasing sheet at 90°C for one minute, thereafter
superposing the same on a polyvinyl chloride based resin film having a

thickness of 50 u m { manufactured by Achiles Co., Ltd. under the trade
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haze meter {manufactured by Japan Denshoku Kogyo Co., Ltd. under the
name " Haze Meter NDH 2000 "}. Exanple 1 (1) Enulsi on pol ymeri zation An

‘enul si on |

iquid was prepared by mxing a mxture of ethylenically

trade

unsat urated nononers consisting of 70 parts by mass of n-butyl acrylate, 15
parts by mass of nethyl nethacrylate, 12 parts by mass of 2-ethyl hexyl

2 parts by mass of acrylic acid and one part by nass of diacetone
acrylamde, with 3 parts by mass (solid content) of an anionic reactive

[sif {rad
ame " ADERESRE DGR Phyher SuPERD (Pnliaakae itk aiobi el r - 0.5
part by s i ARTERR VI RRESEA Roubth Qe PAVE thiceTRES 18bistReIRD

acryl ate,

secondary

phosphate, and stirring the resultant enulsion liquid

Subsequenty el Girid) & HBd4hiSig0sY THeOsid e sins shddeehud oBtpialed Hie gBEH of a _
pol ynmeri zation initiator (potassiumpersulfate), thereafter the enul sion

i qui d waslfamdatled at 80Cfor 3 hours to obtain an acrylic enulsion
contai ning a polynmer having an average particle dianmeter of 200 nm (2)
Prepar at i dixaohpldfesi ve sheet An adhesive sheet with a rel easing sheet was

prepared by m xing

100 parts by mass of the acryllc enul si on_obtai ned in

the precedi ng Themrogaduzgnin Eﬁr@nﬁe}ﬁtl Basniepeadgd a@lipgeﬁa%ﬁ:aa afihgrdyezi de as
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simultaneous use was made of a nonionic non-reactive emulsifier in an
amount of 0.5 part by mass (solid content) {manufactured by Kao
Corporation under the trade name “ Emulgen 920 ”}. Thus measurements
were made of adhesive force and resistance to water and whitening of the
adhesive sheet thus obtained. The results are given in Table 1.
Example 3

The procedure in Example 1 was repeated to prepare an adhesive
sheet except that the mixture of ethylenically unsaturated monomers was

made to be a mixture of 50 parts by mass of n-butyl acrylate, 15 parts by

mass of methyl methacrylate, 32 parts by mass of 2-ethylhexyl acrylate, 2

parts by mass of acrylic acid and one part by mass of allyl acetoacetate.
Thus measurements were made of adhesive force and resistance to water
and whitening of the adhesive sheet thus obtained. The results are given
in Table 1.
Example 4

The procedure in Example 1 was repeated to prepare an adhesive
sheet except that the mixture of ethylenically unsaturated monomers was
made to be a mixture of 90 parts by mass of n-butyl acrylate, 7 parts by

mass of methyl methacrylate, 2 parts by mass of acrylic acid and one part
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t hi ckness of 50 u m{ manufactured by Achiles Co., Ltd. under the trade 17
nane " FCZA2046 Tohnmei 20PHR | blending with dioctyl phthalate as the

pl asticizer. The measured results of adhesive force and resistance to water
and whitening of the adhesive sheet thus obtained are given in Table 1.
Exanpl e 2 The procedure in Exanple 1 was repeated to prepare an adhesive
sheet except that the anionic reactive enulsifier {manufactured by Asahi
Denka Kogyo Co., Ltd. under the trade nane " ADEKARESOAP SE10N was used in
an armunt ﬁ% P HihcdtBR mi?’deoai‘ﬁlf R?ea%%?me{ﬁ@g v&eﬁ%tm ﬁ' m'fl taneous use

was nmade o i R non re ATVE el noan amount 6f- 0.5 part by

mass (sol iy %@Nﬁ&fge{amwsqgea%%%%t@oa@mﬂ&@ﬁf@omﬁ@adhbevbr ade nane "

Ermul gen 920 " measurenents were made of adhesive force and
reSIstancehteetmh%b@mle\ahm}@tmwgaiéﬂgweaﬁhﬁ%m sheet thus obtained. The
results are given in Table 1. Exanple 3 The procedure in Exanple 1 was
repeated t @xpnepRr® an adhesive sheet except that the m xture of
ethylenically unsaturated nononers was nade to be a m xture of 50 parts by
mass of n-but yThaprygtatwe ilﬁEpantpslebywampeatedrm hyépamet macaxdHemies 32 parts

by mass of 2-ethyl hexyl acryl ate, arts mass of acrylic acid and one
part by nﬁb@ebexeﬂptyﬂhaatcténeoa@étm@ et mﬁxmném%te\dem@nnmsovaedhea ve
force and i stance t.o wat e{/ and i teni ng,of the adhesi ve _sheet _t hus

obt ai ned. THHEE fedgIa gigtare;pt, &f parts &ml@sqof Byl @cayipte, 30 fegdvbE in

Exanple 1 was I eps e%hgfime%hg&eﬁ%q:ee, fpargshl‘)ay nass of acrylic acid and one part

by mass of diacetone acrylamide. Thus measurements were made of
adhesive force and resistance to water and whitening of the adhesive
sheet thus obtained. The results are given in Table 1.
Example 6

The procedure in Example 1 was repeated to prepare an adhesive
sheet except that the mixture of ethylenically unsaturated monomers was
made to be a mixture of 83 parts by mass of n-butyl acrylate, 15 parts by
mass of methyl methacrylate and 2 parts by mass of acrylic acid. Thus
measurements were made of adhesive force and resistance to water and
whitening of the adhesive sheet thus obtained. The results are given in
Table 1.
Example 7

The procedure in Example 1 was repeated to prepare an adhesive
sheet except that the reactive emulsifier was used in an amount of 4.5
parts instead of 3 parts by mass. Thus measurements were made of
adhesive force and resistance to water and whitening of the adhesive
sheet thus obtained. The results are given in Table 1.

Comparative Example 1

The procedure in Example 1 was repeated to prepare an adhesive

sheet except that use was made of a nonionic non-reactive emulsifier
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sheet except that the m xture of ethylenically unsaturated nononers was

made to be a m xture of 90 parts by nass of n-butyl acrylate, 7 parts by
mass of nethyl nethacrylate, 2 parts by nmass of acrylic acid and one part 18
by mass of diacetone acryl am de. Thus neasurenents were made of adhesive
force and resistance to water and whitening of the adhesive sheet thus
obtai ned. The results are given in Table 1. Exanple 5 The procedure in
Exanple 1 was repeated to prepare-an adhesive sheet except that the m xture

of ethyl e;&ﬁﬁ@%ﬁ%&ﬁ'ﬁ&ﬁ&ﬂ{&ﬁ?& %%g@gfﬁor\g?ﬁn REer ?He Qﬁ(?ﬁ %%r e of 77 pgr ts

by mass o acryl at art's mass of ne acryl ate,

parts by mems Qe 020 '} Gnath dnfiithtOfes Pakts bPmaRSHh pladd scaloagiagey! am de.
Thus neasurenents were nade of adhesive force and resistance to water and

whi t eni ng refictibie cadhiesfive Tishefledshiuemebitaiwtad. mate ofesiHdsivafercgiash i n
Tabl e 1, Exanple 6 The procedure in Exanple 1 was repeated to prepare an
adhesi ve refeeinexceptatehamd whitdnihgrof the aethegienshedt thuwnshtainated
nononers was made to be a mxture of 83 parts by mass of n-butyl acrylate,
15 parts Bhe ressdtoarergivey imdBhbde Ryl ate and 2 parts by mass of acrylic
acid. Thus.  neasurenents were made of adhesive force and resistance to water
and mhité‘%%%@@&e sheet thus obtained. The results are given in

Table L Bamug T Ihe procofine, Ut FATLe 1 s, epeatod Loyprepare an
4.5 part Sshiegg te;%géjptotfha% t%%rxgﬁxtl{yreno%se%hyig}l%aﬁ? nsa lrlrxea'?tte %rn%mrgar%%vgé

made to be a mixture of 30 parts by mass of n-butyl acrylate, 15 parts by

mass of methyl methacrylate, 52 parts by mass of 2-ethylhexyl acrylate, 2

parts by mass of acrylic acid and one part by mass of diacetone

acrylamide. Thus measurements were made of adhesive force and

resistance to water and whitening of the adhesive sheet thus obtained.

The results are given in Table 2.

Comparative Example 3

The procedure in Example 1 was repeated to prepare an adhesive
sheet except that the reactive emulsifier was used in an amount of 8.0
parts instead of 3 parts by mass. Thus measurements were made of
adhesive force and resistance to water and whitening of the adhesive
sheet thus obtained. The results are given in Table 2.

Comparative Example 4

The procedure in Example 1 was repeated to prepare an adhesive
sheet except that the mixture of ethylenically unsaturated monomers was
made to be a mixture of 80 parts by mass of n-butyl acrylate, 5 parts by
mass of methyl methacrylate, 12 parts by mass of 2-ethylhexyl acrylate, 2
parts by mass of acrylic acid and one part by mass of diacetone
acrylamide. Thus measurements were made of adhesive force and

resistance to water and whitening of the adhesive sheet thus obtained.
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adhesi ve force and resistance to water and whitening of the adhesive sheet
t hus obtained. The results are given in Table 1. Conparative Exanple 1 The
procedure in Exanple 1 was repeated to prepare an adhesive sheet except

t hat use was made of a nonionic non-reactive enmulsifier 19 al one

{manuf actured by Kao Corporation under the trade nanme " Emulgen 920 1 in an
anmopunt of 3 parts by mass in place of the anionic reactive enulsifier. Thus
measurenents were made of adhesive force and resistance to water and

whi t eni ng@{%;gﬁl@g%gﬁgﬁ%ﬁgg?@%% obtained. The results are given in

Tabl e 2. arative e procedure in Exanple 1 was repeated to

prepare apadlgshtce BRRRbIELRCEPt that the m xture of ethylenically
unsat urat éd nbnoners was nade to be a m xture of 30 parts by nass of

n-butyl acryl arge pkceiisiPExaiste Divaidhth SR tOEIAAL dn RPES by Mass
of 2-ethyl hexyl acrylate, 2 parts by mass of acrylic acid and one part by
mass of disheetereepicthdtaticdem uléion weasdgelr®od $o \woheaibd@obfmadhesing force
and resistance to water and whitening of the adhesive sheet thus obtained.
The resul tan averagevparticle thbhee t2r o€@d0ammat inste Ek afiB0O BnTHhysr ocedure in
Exanple 1 was repeated to prepare an adhesive sheet except that the

reacti ve énsasufaneenifgwersmpdanobadhapivationge and repistance temwateér@nd3 parts
by mass. Thus neasurements were made_ of  adhesjve force and resistance to
wat er and %xtﬁem@f She ARbegHtodiar thaschtathers Tt APHAS TTAGIFRRANL S ar e

given in Tl%l%llg 22 . Conparative Exanple 4

Comparative Example 6

The procedure in Example 1 was repeated to prepare an adhesive
sheet except that the mixture of ethylenically unsaturated monomers was
made to be a mixture of 42 parts by mass of n-butyl acrylate, 18 parts by
mass of methyl methacrylate, 38 parts by mass of 2-ethylhexyl acrylate
and 2 parts by mass of acrylic acid. Thus measurements were made of
adhesive force and resistance to water and whitening of the adhesive

sheet thus obtained. The results are given in Table 2.
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The procedure in Exanple 1 was repeated to prepare an adhesive sheet except
that the mxture of ethylenically unsaturated nononers was nade to be a

m xture of 80 parts by nmass of n-butyl acrylate, 5 parts by nmass of nethyl
nmet hacryl ate, 12 parts by mass of 2-ethyl hexyl acrylate, 2 parts by mass of
acrylic acid and one part by mass of diacetone acrylam de. Thus nmeasurenents
were made of adhesive force and resistance to water and whiteni ng of the
adhesi ve sheet thus obtained. 20 The results are given in Table 2.
Conparative Exanple 5 The procedure in Exanple 1 was repeated to prepare an
adhesi ve sheet except that the emul sion was regulated to contain a polyner
having an average particle dianmeter f 0P _nninstead of 200 nm Thus
nmeasur enment.s_were made of adhesive fnrr‘p and rpm stance to water and
whi teni ng of the adhesive sheet thus obtaiNigfper hQﬁrEEQLkikﬁre gi ven ijn
Tabl e 2. |Conparative Exanple 6 The procedure in Exanple 1 was repeated to
prepare an adhesi ve sheet except that the m Xture of ethylenlcalhy

unsat ur atlked—mononers—\was made to be a-mxture of 42 arts h\l mass—of

n-butyl adEWuddien pdGnpayts by mass off nethyl [methacryl ate, 38 parts by nass
of 2- et hyhexy—aerytate—ant—2-—partstbyrmassrot—aecryhie—acterTFhus

measur engmveragergartipkdaliabhetezdhasi ve f or ce20and |r e20Gt ance 200 erzoand

whi t eni ng—of—the—adhestve—sheet—thustobtarned—The—regsttts—are—giver{in
Tabl e 2. |ZlaFatrhesition témhemrdtere GF) Exanpl e 38 -38 -41 -44

{Performance of adhesive sheet}

Adhesive force

(peel off strength: N/25 mm)

@ 23°C 50%RH ;168hr 13.0 15.6 14.2 11.9
® 80°C 30%RH ;168hr 12.3 13.0 12.3 10.8
® 50°C 95%RH ;168hr 10.5 14.2 11.5 9.9

Preservation rate of adhesive force

@/ O 94.6 83.3 86.6 90.8
@/ O 80.8 91.0 81.0 83.2
Resistance to water and whitening 28.05 30.89 25.72 27.68

(haze)
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1234 {Enul sion polyner} Average particle dianeter (nm 200200200200 d ass
transition tenperature (C)-38-38-41-44 {Performance of adhesive sheet}
‘Adhesi ve force (peel off strength: NN25 mm) i0 239C 50%:H

; 168hr 13. 015. 614. 211. 9 O 80C 30%H ; 168hr 12. 313. 012. 310. 8 03 50C 95%RH

; 168hr 10. 514. 211. 59.9 Preservation rate of adhesive force (2 /

(D94. 683.386.690.8 0 / 1080.891.081.083.2 Resistance to water and whitening
28. 0530. 8925. 7227. 68 (haze) 22 Table 1 - 2 Nunber of Exanple 567 {Emul sion

pol ymer} Average particle dianeter ) 400200200 G ass transition
tenperature (c)-30-30-38 {Perfaormance of adhesive sheet} Adhesjve force

Number of Example

5 6 7
{Emulsion polymer}
Average particle diameter (nm) 200 200 200
Glass transition temperature (°C) -30 -30 -38
{Performance of adhesive sheet}
Adhesive force
(peel off strength: N/25 mm)
O 23°C 50%RH ;168hr 12.4 12.8 10.5
@ 80°C 30%RH ;168hr 10.1 12.2 9.2
® 50°C 95%RH ;168hr 10.0 10.3 8.5
Preservation rate of adhesive force
@/ Q@ 81.3 95.0 87.6
@/ 0 80.6 80.3 81.0
Resistance to water and whitening 32.54 35.37 38.50
(haze)
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(peel, off strength: N25 nmm Q@ 23C 50%H ; 168hr12.412.810.5 0 80cC 30%=:H

; 168hr 10. 112. 29. 2 03 50" C 95%H ; 168hr 10. 010. 38.5 Preservation rate of

adhesi ve force (c)/C81.395.087.6 03 / El 80.680.381.0 Resistance to water and
whi t eni ng 32.5435. 3738. 50 (haze) 23 Table 2 - 1 Nunber of Conpa'tive Exanple
123 {Enmul si on pol yner) Average particle dianmeter (nnm 200200200 Qd ass
transition tenperature (C)-38-45-38 {Performance of adhesive sheet) Adhesive
force (peel off strength: N25 mm (c)l 23C 50%H ; 168hr 14. 416. 212.1 (c)
80C 30%H ; 168hr 13. 214. 79. 9 50C 959 Y Z11é589r 12.112.77.6 Preservation rate of
adhesi ve force (c)/ (91.790.781.8 (cPPB4 078.462.8

Number of Compa’tive Example

1 2 3
{Emulsion polymer}
Average particle diameter (nm) 200 200 200
Glass transition temperature (°C) -38 -45 -38
{Performance of adhesive sheet}
Adhesive force
(peel off strength: N/25 mm)
@ 23°C 50%RH ;168hr 14.4 16.2 12.1
@ 80°C 30%RH ;168hr 13.2 14.7 9.9
® 50°C 95%RH ;168hr 12.1 12.7 7.6
Preservation rate of adhesive force
©®/ O® 91.7 90.7 81.8
@/ O 84.0 78.4 62.8
Resistance to water and whitening 45,12 23.69 54.31
(haze)
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Resi stance to water and whitening 45.1223.6954.31 (haze) 24 Table 2 - 2
Nurber of Conpa'tive Exanple 456 (Emul sion polyner) Average particle

di aneter (nm) 200500200 d ass transition tenperature CO 48-38-42 {Perfornmance
of adhesive sheet} Adhesive force (pel off strength: N25 mm QL 239C 50%H
; 168hr 15. 913. 813.9 (2) 80C 30%%H ; 168hr 10. 411.811.5 0 500C 95%H

; 168hr 9. 412. 510. 6 Preservation rate of adhesive force 0/ GD65. 485.582.4 03 /
1~59.190. 676. 2 Resi stance to water and whiteni ng 30.5945. 2127.4 (haze) 25
VWHAT IS CLAIMED IS 1. An adhesive S"I%Efe %:ggpri sing an adhesi ve agent | ayer
formed on_a support filmcontaining a plaSticizer, and conposed of an

enul si on Number of Compa’tive Example

4 5 6

{Emulsion polymer}

Average particle diameter (nm) 200 500 200

Glass transition temperature (°C) -48 -38 -42

{Perfor mance of adhesive sheet}

Adhesive force

(pel off strength: N/25 mm)

@ 23°C 50%RH ;168hr 15.9 13.8 13.9
@ 80°C 30%RH ;168hr 10.4 11.8 11.5
® 50°C 95%RH ;168hr 9.4 12.5 10.6

Preservation rate of adhesive force

@/ O 65.4 85.5 82.4
@/ ® 59.1 90.6 76.2
Resistance to water and whitening 30.59 45.21 27.4
(haze)
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which is obtained by subjecting a mxture of ethylenically unsaturated
mpnomers cont ai ni ng conponents (a), (b) and (c) to erulsion polynerization
n the presence of a reactive emulsifier in an anmount of 0.5 to 5.0 parts
by mass based on 100 parts by mass of said mixture of ethylenically
unsat urated nononers, and which conprises a polynmer having an average
particle dianmeter in the range of 100 to 300 nm wherein said conponents
contain the following (a) : butyl (nmeth)acrylate at |east 48% by nass (b)

nmet hyl nethacrylate 6 to 22% Myl eni cal ly unsat urated '
iaraﬁxyl ic acid 0.5 to 5% by sheet accordi ngfto Claim
erei a
M L @%Bg;se}géét%xﬁﬁﬂgﬂk% 19@5%§h€?§yérsfo? déd gh3

pol yvi nyl ¢ch o resin eS| ve eet” accor to Claim1l,

whi ch has aqngg@‘?ﬁflﬁr&ﬁﬁalﬂﬂcﬁgiﬁ éﬂbéﬁ’&’ﬁgrté}lééﬁﬂgo%d%@%‘n &9%15'6' for 168

hours and at 95% RH tor hours being at | east 80% respectively of
the adhesi veyHiQhCg othifdd BY lsQibfetiRg Bl anetudb &%%yﬁﬁl{@ﬁwflﬁ{saﬂmafmrs 4.

The adhesi ve sheet according to any of Clains 1 to 3, which has a haze
val ue of at mMi®séméos abherinshg ekimeneaitd (sh€bt and (BNt@enilaion pl ate and

being imersed in warmwater at 40C for 72 hours. 26
polymerization in the presence of a reactive emulsifier in an amount of
0.5 to 5.0 parts by mass based on 100 parts by mass of said mixture of
ethylenically unsaturated monomers, and which comprises a polymer

having an average particle diameter in the range of 100 to 300 nm,

wherein said components contain the following :

(a) : butyl (meth)acrylate at least 48% by mass
(b) : methyl methacrylate 6 to 22% by mass
(c) : an ethylenically unsaturated carboxylic acid 0.5 to 5% by mass ;

2. The adhesive sheet according to Claim 1, wherein the support film

containing a plasticizer is a film of a polyvinyl chloride based resin.

3. The adhesive sheet according to Claim 1, which has adhesive forces
after allowed to stand at 80°C, 30% RH for 168 hours and at 50°C, 95%
RH for 168 hours being at least 80%, respectively of the adhesive force
after allowed to stand at 23°C, 50% RH for 168 hours.

4. The adhesive sheet according to any of Claims 1 to 3, which has a haze

value of at most 40 after sticking said sheet on an acrylate plate and

being immersed in warm water at 40°C for 72 hours.
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