ADHESI VE COMPCSI TI ON AND METHOD FOR PRODUCI NG THE SAMVE
Field of the Invention The present invention rel ates
to an adhesi ve conposition. Background of the

I nvention As an adhesive conposition having excellent
normal -state adhesive property and thermal creep

resi stance, an adhesive conposition conposed of an
aqueous enul si on contai ning vinyl acetate-ethyl ene
copol ynmer, which is a kind of ethylene-vinyl esters,
AAHES P83 \EONRORHBLN MAND MEEHCRR UEQeR SPRORUCING THEE SAME
di sclosed in Patent literatures 1 and 2. Also

di scl osed is that such adhesive conposition is

iﬁk}%bl f.qr qﬂferi a wood and a sheet of polyvinyl
RS- FE P WYL a sheet of polyolef in such
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literature 2] JP 9-194811 A [Cains] Sunmmary of the
I nvention According to the study of the present

Backitfrionhd idf aieSInvditidiat t he adhesi ve conposition

obtai ned by mxing an neutral to weakly acidic

et hyl eAs-am adhessitver compeditbpolhawing escedilentgnormal -state

éﬁﬁfous emul sion with a al kaline pol yurethane aqueous
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emul si on n1xed
esters, and a polyurethane containing aqueous emulsion is

disclosed in Patent literatures 1 and 2. Also disclosed is that

such adhesive composition is suitable for adhering a wood and

a sheet of polyvinyl chloride and can adhere a sheet of

polyolefin such as polyethylene and polypropylene with a wood.
[Patent literature 1] JP 60-163981 A [Claims]

[Patent literature 2] JP 9-194811 A [Claims]

Summary of the Invention

According to the study of the present invention, it comes
out that the adhesive composition obtained by mixing an neutral
to weakly acidic ethylene-vinyl ester based copolymer
containing aqueous emulsion with a alkaline polyurethane
agqueous emulsion as it is sometimes coagulates itself and
increases its viscosity after a long preservation. The study
further shows that, when the neutral to weakly acidic

ethylene-~vinyl acetate based copolymer emulsion is mixed after



the pH value thereof is adjusted with aqueous amoni a

to around the pH value of the al kaline pol yurethane

aqueous enul sion, the obtained adhesive conposition

hardl y coagul ates and never increases its viscosity

after a long preservation. The study . al so shows,

however, that the adhesive conposition applied wth

aqueous ammoni a decreases its pH value after a | ong
preservation, resulting in deterioration of pH
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Nanely, the invention provides the follow ng aspects
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The inventeors have found that an adhesive composition
having a kind of surfactant with a specific amount is excellent
in stabilities of viscosity and pH even after a long

preservation.

Namely, the invention provides the following aspects of
[1] to [7]:
[1]. An adhesive composition comprising an ethylene-vinyl ester
based copolymer containing aqueous emulsion (A), a polyurethane
containing aqueous emulsion (B), and at least one selected £from
the group consisting of a polyoxyethylene alkylether (C) and
a condensed polyoxyethylene polyoxypropylene compound (D),
wherein a weight ratio of (A)/(B) of a solid content is from
52/48 to 98.5/1.5, and a total weight of a solid content of (C)

and (D) is 0.05 to 0.75 parts by weight per 100 parts by weight




2 of the total weight of (A and (B). [2]. The
adhesi ve conposition according to [1], wherein the
conposition has pHof 4 to 7. [ 3 ]. The adhesive
conposition accordingto [ 1] or [ 2] , wherein an
enmul si fying agent applied for producing (A is a
protective <colloid. [4]. An adhesive conprising the
adhesi ve conposition according to any one of [1] to

&g%]and a hardening agent. [5]. A lam nate conprising
i tha i Ht el e hahr tehtandmfBYial and a plastic

erial vig the adhesive conpositio according to .
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conprising the steps of; mxing an et’hyl ene-viny
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pol yoxyet hyl ene pol yoxypr opyl ene conpound (D) to
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[5]. A laminate comprising laminating a water-absorbent
material and a plastic material via the adhesive compdsition
according to any one of [1] to [3]. |
[6]. A laminate comprising laminating a water-absorbent
material and a plastic material via the adhesive according to
[4].
[7]. A method for producing an adhesive composition comprising
the steps of;

mixing an ethylene-vinyl ester based copolymer
containing aqueous emulsion (A) with at least one selected from
the group consisting of a polyoxyethylene alkyl ether (C) and
a condensed polyoxyethylene polyoxypropylene compound (D) to
obtain a mixture, and then

mixing the mixture with a polyurethane containing aqueous

emulsion (B).

Detailed Description of the Invention

The present invention will be explained in detail as

follows.



The present invention will be explained in detail as

follows. 3 The ethyl ene-vinyl ester based copol yner

cont ai ni ng aqueous enul sion (A) used in the present

invention is an agueous emnulsion containing a

copol ynmer having structural units derived from

et hyl ene and vinyl ester. A content of the structura

unit derived from ethylene of the copolyner is

usual |y about 5% to about 70% by wei ght, and

pr ef er Shley ebhaylengwinyhbeste3sobaged weiogiotlymer | gontaining
preferable that, when the content of the structura
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heat resi stance and adhesive strerigth tend to enhance.

Ameuti MYk pgtweighied 4md frAfdravlyianduteliogr tef abbae 35% by
carboxylic acid. Exanples of the vinyl ester include
weldghtacid vinyl esters such as vinyl acetate, vinyl
butyrate vinyl propionate, vinyl pivalate, vinyl

| aur at &t 4% mefu%@%ﬁa@‘é vihen \thmonmgafattbe ghEuctural
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RECES AP We G or more, £ilm forming ability of the obtained
adhesive at a room temperature tends to improve and close
adhesive property to hard-to-bond substrates such as polyolefin
- tends to enhance, when the content is 70% by weight or less,

heat resistance and adhesive strength tend to enhance.

The wvinyl ester used for (A) is a vinyl ester of mono
carboxylic acid.

Examples of the vinyl ester include alkyl acid vinyl
esters such as vinyl acetate, vinyl butyrate, vinyl propionate,
vinyl pivalate, wvinyl laurate, vinyl isononanate, and vinyl
vassatate. Two or more kinds of vinyl esters may be used as a
vinyl ester unit. Among the vinyl esters, vinyl acetate is
preferably used.

A content of the structural unit derived from the vinyl
ester in the copolymer contained in (A) is usually 95 to 30%
by weight, and preferably 90 to 65% by weight. It is preferable

that, when the content is 95% by weight or less, a film forming



A content of the structural unit derived fromthe

vinyl ester in the copolyner contained in (A is

usually 95 to 30% by weight, and preferably 90 to 65%

by weight. It is preferable that, when the content is

95% by weight or less, afilmformng 4 ability of

the aqueous enulsion at a roomtenperature tends to

i nprove and cl ose adhesive property to hard-to-bond
substrates such as polyolefin tends to enhance. It is
@hdilditappE thataqueous leandision Bina rovefemperadurentends to
is 30% by weight or nore, heat resistance and
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for producin besj des et hyl ene an vi nyl ester
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copol yneri zabl e nononer include hal ogenated vinyls

such as vinyl chloride and vinyl brom de; hal ogenated

vi nyl i denes such as vinylidene chloride; vinyl

conpoufitie memdmens usad £ ophpspdening oA ), basddesngthylene and
sul fonic acid and salts thereof; aromatic vinyls such
yinyl e SHRTS g a DARPAPK stReReiNaBERE c WCsasdopeddy: referred to
Qnethﬁ acr Ii% aci ds such as thacrylic _acid and
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anhydride, succinic acid, and ‘itaconic acid; nitriles
hatbganateat hiaglyl eGthrasevinyl chloride and vinyl bromide;

halogenated vinylidenes such as vinylidene chloride; vinyl
compounds such as vinyl phosphonic acid, and vinyl sulfonic acid
and salts thereof; aromatic vinyls such as styrene, «
-methylstyrene, and chlorostyrene; (meth)acrylic acids such as
methacrylic acid and acrylic acid; (meth)acrylic esters such
as methyl (meth)acrylate, butyl (meth)acrylate, and
2-ethylhexyl (meth)acrylate; &. f3-unsaturated dicarboxylic
acids such as maleic acid, maleic anhydride, succinic acid, and
itaconic acid; nitriles such as {meth)acrylonitrile;
acrylamides_such as N-methylol acrylamide and N-butoxymethyl
acrylamide; conjugated dienes such as butadiene and isoprene;
and allyl compounds such as allyl sulfonate, diallylphtaiate,
triallylcyanulate, and triallylisocyanulate.

A content of the structural unit derived from the

copolymerizable monomer of the copolymer contained in (A) is



acryl am des such as N-nethylol acrylam de and

N- but oxynmet hyl acryl am de; conjugated di enes such as
but adi ene and i soprene; and allyl conmpounds such as
allyl sulfonate, diallylphtalate, triallylcyanulate,
and triallylisocyanul ate. A content of the structura
unit derived fromthe copolynerizable nononer of the
copol ymer contained in (A) is 5 usually 20% by wei ght
or |less, and preferably 10% by wei ght _or |ess. The

(%“W 0% RErve bR bigr deEGpoPY AP ToEPFaPly 10% by weight or
grosslinking nononer having two or nore ethylenic

Subl e bonds (hereinafter, occasionally referred to
"crosslinking nonomer) which is different from

et hyl ene, vinylesters, and copol ynerizable nononers

to genatmale gajol Mage MSAHEY €. colaIR! g ofcdfiymerizable
crosslinki ng mononer include diallylphtal ate,

torioald inkiaig i mahemekr hablyd itvecy2md¥d @thylenic double bonds
et hyl enegl ycol diacrylate, allylnethacrylate, adipic
ddietredir@dibgmat e, cacasionaddyhy| obpeopade to  “"crosslinking
di met hacryl ate. A content of the structural unit _
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creep resistance of the adhesive.
diacrylate, allylmethacrylate, adipic acid diacrylate, and
trimethylolpropane dimethacrylate.

A content of the structural unit derived from the
crosslinking monomer of the copolymer contained in (A) i1s
usually 5% by weight or less, and preferably 3% by weight or
less. The (A) containing the structural unit derived from the
crosslinking monomer tends to provide heat resistance to an

adhesive to be obtained and to improve thermal creep resistance

of the adhesive.

The (A) can be obtained with an emulsion polymerization.
A protective colloid is suitably used as an emulsifying agent.
The emulsifying agent consisting only of a protective colloid
is particularly preferable. The protective colloid, for example,
includes polyvinyl alcohols such as partially saponified
polyvinyl alcohol, fully saponified polyvinyl alcohol,

sulfonic acid-modified polyvinyl alcohol, carboxyl-modified



The (A) can be obtained with an enul sion

pol yneri zation. A protective colloid is suitably used
as an enul sifying agent. The emul sifying agent
consisting only of a protective colloid is
particularly preferable. The protective colloid, for

exanpl e, includes polyvinyl alcohols such as
partially saponified polyvinyl alcohol, fully
saponi fi ed polyvinyl alcohol, sulfonic acid-nodified

EONRIIML alpdeiobiol .cappéxysikpupli edrowppopgifagd polyvinyl
al.cohol, and silanol group-nodified pplyvingg
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suppress; and when the content is 78%
colloid.

such as

A content of the scolid such as ethylene-vinyl ester
copolymer and protective colleid in (A) is usually 40 to 78%
by weight, and preferably 43 to 75% by weight. It is preferable
that, when the solid content is 40% by weight or more, generation
of coagulation tends to suppress; and when the content is 78%
by weight or less, gelation of the copolymer tends to suppress
and the emulsion polymerization tends to facilitate.

The solid content 1in the present invention can be
determined according to JIS K-6828-1.

Namely, a flat-bottom dish made of aluminum foil having
a diameter of 50 mm is dried in a forced-circulation drier at
140C for 30 minutes , left standing to cool to a room temperature,
and then weighed with an accuracy of 1 mg.

A sample weighed in an amount of 1.0+0.2 g with an accuracy



by wei ght or less, gelation of the copolynmer tends to
suppress and the enul sion polynerization tends to
facilitate. The solid content in the present invention
can be determ ned according to JIS K-6828-1. Nanely,
a flat-bottomdish made of aluminumfoil having a

di aneter of 50 mMmis dried in a forced-circul ation
drier at 140t for 30 minutes, left standing to coo

to a roomtenperature, and then weighed with an

&fcr vg b3 plagedAoBakpee fla@itgihed iom sH sdvwoand okhen spread
1.00. 2 W th an accurac 7 of 1 is placed on the

PR3 BT T [FEMEAE (9brt i btk - WR% §OP SR f8 PUT in the
anpl e on the flat-hottomdish is put_ in th .

R Eed- G TG QRieR BF 3 TOTPEFAFEFe ©f 1A, aried for
30 finldles 39 JFi"WiBhaiby tooLaBY! B8 hOrSOR tifpdrafafe, ana

tenperature, an t hen i ghed wth an accuracy of 1

Fhen! R 19ldd WHAH & ddcurtd£Idf NEdnPCOMdli se1L{® ddetent is
follow ng formula; N=n2 -nD x100 nR2 _nD wherein N

Seltietmioridke ricddHding): tdvhde (fH1winatEdatulm di sh,
m: Mass (g) of flat-bottomdish and sanple, and n2:

Mass (Q) #f-# at - bottom di sh and evaporated resi due.
A hard ﬁe‘digut[)rﬁ]eﬁﬂze consisting only of (A) has
usual |y e grﬁss-transition tenperature of -25 to

+15t, and prefera -20 to +1QC., Wien the
ol aes. PRERBAR §i"Bokid Shnrant (9)g,
mg: Mass (g) of flat-bottom dish,

my: Mass (g) of flat-bottom dish and sample, and

m;: Mass (g) of flat-bottom dish and evaporated residue.

A hardened substance consisting only of (A) has usually
a glass-transition temperature of -25 to +15C, and preferably
-20 to +10C. When the glass-transition temperature is -25C
or more, heat resistance tends to enhance; and when the

temperature is 15C or less, film forming ability at a room

temperature tends to enhance.

The (A) used in the present invention usually has pH of
about 4 to about 7. The pH value of the fore-mentioned range
results from the pH range originated from the (A) produced with
the emulsion polymerization, and serves to easily produce an
adhesive composition without adjusting the pH value to an

alkaline domain as almost same as an alkalinity of the



or nore, heat resistance tends to enhance; and when
the tenperature is 15t or less, filmformng ability
at a room tenperature tends to enhance. The (A) used
in the present invention usually has pH of about 4 to
about 7. The pH value of the fore-nentioned range
results fromthe pH range originated fromthe (A
produced with the enul sion polynerization, and serves
to easily produce an adhesive conposition w thout
poflvvreihange oon tadndiaa agneous leadlsdiatonB n as

al nost_sane as an alkalinity of the 8 pol yurethane
cont ai MPREOXGTeott wFLPEEEATRR)C RB?EO@&??SF%nQSthe pH value

referable that adjusting the pH valu of 7 or. |ess
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aqueous emulsion (B) 1s an adeous enul sion di spersing

tompakeribhe pol yuret hane which is obtained by

reacting a polyi socyanate conmpound and a pol yol

conmpound, and, if required, an other conmpound. A

reaction method, for exanple, includes an acetone
met hodTh@ PPEPBFeHRANe| RPREALRERE AIUGORSt ¢MRFeion (B) is an

net hod, an hot - nelt di spersign hod. . The .
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BehpbERAY MM €18 FRRHNEA NhWi%er compound. A reaction method,

for example, includes an acetone method, a prepolymer mixing

method, a ketimine method, and a hot-melt dispersion method.

The polyisocyahate compound includes organic
polyisocyanate compounds used for producing conventional
polyurethanes. Examples of the polyisocyanate compound include

aliphatic diisocyanates such as 1l,4-tetramethylene

diisocyanate, 1, 6 -hexamethylene diisocyanate, 2, 2,
4-trimethylhexamethylene diisocyanate,
3-isocyanatemethyl-3,5,5-trimethylcyclohexyl isocyanate,

dicyclohexylmethane-4,4'-diisocyanate,
methylcyclohexyl-2,4-diisocyanate,
methylcyclohexyl-2,6-diisocyanate, =xylylene diisocyanate,
1,3-bis(isocyanate)methylcyclohexane, tetra-methylxylylene
diisocyanate, transcyclohexane-1,4-diisocyanate, and lysine

diisocyanate;



al i phatic diisocyanates such as 1, 4-tetranethyl ene
di i socyanate, 1, 6-hexanethylene diisocyanate, 2, 2,
4-trimet hyl hexanmet hyl ene dii socyanat e,
3-isocyanat enmet hyl -3, 5, 5-trinmet hyl cycl ohexyl
i socyanate, dicycl ohexyl nethane-4, 4'-diisocyanat e,
nmet hyl cycl ohexyl - 2, 4-di i socyanat e,
nmet hyl cycl ohexyl - 2, 6-di i socyanate, xylyl ene
di i socyanate, 1, 3-bis(isocyanate)nethylcycl ohexane,
taxoma e filbogoyamad esdsish@mdat €; toluylene diisocyanate, 2,
transcycl ohexane- 1, 4-di i socyanate, and |ysine .
I BHRe dig spoyRaate -dﬁXBB%?EHﬂPE%a%ECﬁ . 45-giisocyanate,

-t o) uyl ene diisocygnate, 2, _6-tolyylene .
o1 SGERREREns | ph LIRSy, 41 - AP1480p8nar 11 isocyanate,
- [ | anate, tolidine diisocyan
éhéhﬁéﬁﬁi&éﬁ%ﬁ?é&#éﬁﬁydiIsocyanate, aifsocyanate'
tied 8 20 IR £l THRd Hiedee di | 399%NFGatd,4 - di g@nzﬁibenzyl

di i socyanate, ‘and 1, 3- phenyl ene diisdcyanate; an

tdiisoepanptes sl /5 pysnyPewst @liddcySsnavanNadnd

tri phenyl met hane triisocyanate, 1,6, 11-undecane

tidsoeywarsies 1, Sudocyasat elgsdnesocgabate triisocyanate,

met hyl oct ane, 1, 3, 6- hexanet hyl ene triisocyanate,
hiemeiiang rj i socynbieocyanakriuct of 1.6.ll-undecane

e Pt 20 Lol eng |1l S90Lank e 0, lctane,
gif.if.\j%c\o e tohyféﬁé]ay be é&sfijsé‘é%k‘?a%, a Conbt;:{]&;tjzf&eptane
triisocyanate, an adduct of trimethylolpropane and toluylene
diisocyanate, and an adduct of trimefhylolpropane and
1l,6-hexamethylene diisocyanate.

They may be used alone or a combination of two kinds or

more thereof.

The polyol compound includes compounds of which molecule
having two or more hydroxy groups, which are used for producing
conventional polyurethanes, for example, polyhydric alcohols
such as ethylene glycol, diethylene glycol, propylene glycol,
1,4-butanediol, 1,6-hexanediol, neopentylglycol,
trimethylolpropane, and glycerol;
polyether polyols such as polyethylene glycol, polypropylene
glycol, and polytetramethylene ether glycol;
polyester polyols obtained from a dicarboxylic acid and polyol
compound, the dicarboxylic acid including adipic acid, sebacic

acid, itaconic acid, maleic anhydride, terephthalic acid,

10



nore thereof. The pol yol conpound includes conpounds

of which nolecule having two or nore hydroxy groups,

whi ch are used for producing conventiona

pol yur et hanes, for exanple, polyhydric alcohols such

as ethylene glycol, diethylene glycol, propylene

gl ycol, 1,4-butanediol, 1,6-hexanediol,

neopentyl gl ycol, trimethyl ol propane, and gl ycerol;

pol yet her polyols such as pol yet hyl ene gl ycol,

peopirtdadl ien@cigl,y daimardnd aqudldyt estrcanigtivy |aariad etdralic acid,
gl ycol ; pol yester polyols obtained froma dicarboxylic
ﬁﬁ%?qﬂﬁj%&éﬂyogluﬁéﬁé§uﬁ§15bhEimeéaﬂb%Qy@bcS%b$Ei° acid, and
i ncl.udi ng adi pi ¢ acid, sebacic acid, itaconic. aci
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ar, Gpﬂr%%n@ld\i@ﬂ' 1, - hohanedieol Slnféﬂlﬁ)iaflefb-‘iientanediol
neopent yl gl ycol , 1,2-propaned|ol, , 3- propanedi ol ,

1,3- pmn@amﬂﬂﬂblIkrmptwwyﬂeﬁemﬂmb@ﬂedtnimethylolpropane,and
1, 3-propanediol, tripropylene glycol,
G#Nﬂé@ﬁ}lolpropane and glycerol; polylactone based

ester polyols such as pol ycap r ol act one pal yol and
B8 A&la&t%a RpPed. AL EPBESE RAKYO HhFUHDIA/b HodaiaRFoLact one
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polybutadiene polyol or its haydrogenated compound,
polycarbonate polyol, polythiocether polyol, and polyacrylic

acid ester polyol.

Introducing a hydrophilic group in a molecule during
producing the polyurethane is preferable to enhance the
stability when the polyurethane contained in (B) is dispersed
in water. The compound used for introducing the hydrophilic
group, for example, includes a compound (hereinafter,
ocasionally referred to “hydrophilic group-containing
compound”} of which molecule has a nonionic hydrophilic group
such as a structure unit derived from polyethylene glycol, and
has one or more active hydrogen which are reactive with an
isocyanate group, such as sulfonyl group, carboxyl group,
hydroxyl group, primary amino group (-NH2), secondary amino

group (=NH), and the like.
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acid ester polyol. Introducing a hydrophilic group in

a nol ecul e during producing the polyurethane is

preferable to enhance the stability when the

pol yur et hane contained in (B) is dispersed in water.

The conpound used for introducing the hydrophilic

group, for exanple, includes a conpound (hereinafter,
ocasionally referred to "hydrophilic group-containing
conmpound”) of which nol ecul e has a nonionic

hydr opfHamPigsoqf e hedrephilie iareup fentinirg compound

fro ol yet hyl ene glyco], and s.,one or nore active
S WALFORLE T (Ad \CPERIRARG, s EgARRRAE officn  as
§yqf|éi pr|#%ﬁ{9%ﬂé%€;%? arboxyl group, hydroxyl acid,

group, up (-NH2), secondary am no
g”-@iﬂ\i o- ANb 0 ddd onltle EXanpl es of the acid,
ro Ic group contal ning conpound include

&Wdﬁaldhﬁﬁﬂﬂéﬂ%&ﬁéﬁdlﬂ&hﬁ&mpoUndS suchaagqg, and

3, 4- di am nobut anesul foni ¢ aci d,

N -d-2diaantineethylgl 1ermsiddedtiycl sarlifbnic acid; and carboxylic
2, 6-di am nobenzenesul foni ¢ acid, and
HQ?@-&ﬂhﬁ@énﬁyB)GQmanhndétﬁybbu¢$ohi% dbnethyhellactic acid,
car boxyl i acid contalnlngdconpounds such_as

7 2RI EOM O TS BC 2 k7 rér APOFBRIALALeric acid.

iy &upY%HPﬁFﬁ%%'gg”%t%%%%ﬁ{#rﬁ%%‘é@%aug a4 948d hone o

%O&h%&lh'acﬂlo%f LY JP o :EAS the (B) has a
hydrophilic group in the no ecu talned

As the (B) has a hydrophilic group in the molecule obtained
by using such hydrophilic group containing compounds, the (B}
contains an ionomer structure and has a surface active abllity
by itself. Therefore, (B) tends to be easily dispersible in
water and enhance a water resistance of the aqueous emulsion

obtained by further emulsion polymerizing the polyurethane

agueous emulsion with a monomer.

The hydrophilic group is preferably anionic groups such
as sulfone group and carboxyl group, and particularly
preferably sulfone group because of tendency to further enhance
the water resistance of the aqueous emulsion obtained by
emulsion pelymerizing the monomer.

The anionic group is usually preferably neutralized with
a neutralizing agent. The neutralizing agent includes tertiary
amines such as triethylamine and triethalamine; inorganic

alkali compounds such as sodium hydroxide; and ammonia.
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by using such hydrophilic group containing conpounds,
the (B) contains an iononer structure and has a
surface active ability by itself. Therefore, (B)
tends to be easily dispersible in water and enhance a
wat er resistance of the agueous enul sion obtained by
further enmul sion polynerizing the pol yurethane

aqueous enul sion with a nmonomer. The hydrophilic group
is preferably anionic groups such as sulfone group
and carboxyl group, and particularly preferably sulf

one group beca se  of dency to further ance
water P’éﬁ d8S3pa, (8, qﬂécﬁfsq‘lé‘rﬁﬁ o SBfaTEa pjongate a

PR deristey 8RB otc 8, BT BORhes VR Bt hohEy bR Pagesea @
RiPounBewRE RS aiéz'm%}{t' wowe%ﬁge;%#&féfphilic group

am nes such as triethylamne and tri et

IcMt@ARihg @biSdiind AHIOHH ¢ 1SUGHo BSc$DE ha@ Ay dceXivdeiydrogen
and ammoni a. 12 Wen producing (B), if required, in

aegertive wibhgai dsacyanate jeogph Drck avmpatungdl, for example,
nol ecul ar wei ght, may be co-used a conpound which is
dincladest fronpﬂﬁémhyéﬁophlIS@Ggroup agont aigtihylenediamine,

ﬁ g_nd and of mhlch nol ecul e has an active hydrogen
edc -socy%%até SrBﬁﬁanggéﬁmQBEpowﬁfrﬁ%ﬂryamlne

I Iu such.as eth edi ani ne
%éﬁqgi nghg% n %@. ?ﬁéﬁbﬁ&fﬁﬂﬁﬁugﬁﬁé¥han° amirie; and
h%hb'a@%ﬁ@l%e su%‘i’ima%' ﬂie&%a&@lymé‘%&ﬂa%oi Cohd %mﬁéfdblas
tri et hanol am ne; monoal cohol's sucH as met hano
et hanol, and but anol .

The commercial available polyurethane containing agueous
emulsions are used as it is.

Specifically included are HYDRAN EC0S3000, ADS-120, and
ADS-110 manufactured by Dainippon Ink and Chemicals Inc.,
UPRENE UXA-3005 manufacture by Sanyo Chemical Industries, Ltd.,
angd U-53, U-54, and U-56 manufactured by Sumika Bayer Urethane

Co., Ltd.

In the adhesive composition of the invention, a weight
ratio of a solid coqtent of (A)/(B} is from 52/48 to 98.5/1.5,
and preferably from 88/12 to 97/3. It is preferable that, when
the weight ratio of (B) is 48 or less, a heat resistance of the
obtained adhesive tends to enhance, and when the ratio of (B)
is 1.5 or more, close adhesive property to hard-to-bond

materials such as polyolefin tends to increase.
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The conmerci al avail abl e pol yur et hane cont ai ni ng

aqueous enulsions are used as it is. Specifically

i ncl uded are HYDRAN ECOS3000, ADS-120, and ADS-110
manuf act ured by Dai ni ppon Ink and Chem cals Inc.,

UPRENE UXA- 3005 manufacture by Sanyo Chem ca

I ndustries, Ltd., and U53, U54, and U 56

manuf actured by Sum ka Bayer Urethane Co., Ltd. In

the adhesive _conposition of the invention, a weight

rati o &Pea aghegiventenpreIitign (@t | $her pFresenB tinvention

pelenesi o S foRrctiidhe Blbtotter o (6 doyllog onaenses
PeAyETs iR, SR RER A B RRE 0T 5%
more,  g£9SaAIRARS MG AR Yot O glabdehg18aRd g1ycor, 1t is

mat eri al S such as pol'yolefin tends to I ncrease.

pEBESru®1e0HRAE], tidén s it thﬁaeFG!I okP¥E€AYi8Ae alkylether of
I ncl udes a pol yoxyet hyl ene al kyl ether (C) and/ or

whidhnseducpakabxyei byl T, -0H, yOx Y pdepirted f monpaliye thylene

(D). agz is an al kyl ether of polyethylene glycol. It

piycpichas dihe avenagevpedynerigationpaipbrycehiyl &0e49 and of
et her ch structural unit (-

alk¥l of whi CHQ-CHQ-CZQ
WBLPReBLFY SnPRBEYRENGRENLD &P y1dI CHEROR RE MRy fy&oagulation
I rization nunber qf. 7 to nd.of _whic Kk
B8 VT AR 40 M o fiach, @i, ¥0a8hzatile Whh ixing (2)
hg aflyesi ve conposition tends to decrease when m xing
(A) and (B).
Examples of commercially available (C) include Emulgen
1108, Emulgen 1118S5-70, Emulgen 11355-70, and Emulgen 11505-70
manufactured by Kao Co. These commercial products may be used

alone or a combination of two or more thereof.

(D) is a condensed polyoxyethylene polyoxypropylene
compound. It is preferable that, when using the condensed
polyoxyethylene polyoxypropylene compound (D) which has a
molecular weight of 2000 to 27000 and contains a structural unit
derived from ethylene oxide in an amount of 10 to 80% by weight,
a coagulation of the adhesive composition tends to decrease when
mixing (A) and (B).

Examples of commercially available (D} include Pluronic
L-34, 44, and 64 manufactured by ADEKA CORPORATION; these
commercial products may be used alone or a combination of two
or more thereof. |

Furthermore, (C) and (D) may be used in combination.
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Exanpl es of commercially available (C include Enul gen
1108, Enul gen 1118S-70, Enul gen 1135S-70, and Enul gen
1150S-70 manufactured by Kao Co. These conmerci al
products nmay be used alone or a conbination of two or
nore thereof. (D) is a condensed pol yoxyet hyl ene

pol yoxypropyl ene conpound. It is preferable that,
when using the condensed pol yoxyethyl ene

pol yoxypr opyl ene conmpound (D) which has a nol ecul ar
wei ght of 2000 to 27000 and contains a structural unit

derived fr.om ethyl d gt of 10 {o.80%
bir'ﬁ,.egtmr%eae ERk g AR arer ﬁemaaﬁéimocengs%gh ghiant of

s A AT T L Rl S

%d ﬁBQféﬂaB@j}Lﬂ afd ¥os. fisaé\PE*%%r fGOQSBQ@ATrh&\L pira%8%ably 0.08

commer ci al pro ucts may be used "a a coirbi nation

do DVWB p@rtsMewbligheqier ROt PerfBNEy we€yhands ((A) amy (B) (as
be used in conbination. 14 In the present adhesive
d:@tmwhoﬂ.e(meight ctoalposdingh(Adfand CB )}andHé D, (dfe @ahole weight
solid content% is 0.05 to 0.75 parts by weight, and

sapd 6Bg pwens @y m@mweﬁghﬁ of the aqueous

%&%&3&{ Xng%%ad%a(s&l%(aegé:ssg ‘gg : P 10%0&%& content.

oo, B R LS b o (© e
T P o o Db Lo o A B FEF g S S aosive
colnplosidight ®dnd£) tandecrease when mixing (A) and (B) and
hydrolysis of the structure derived from vinyl ester contained
in (A) tends to suppress, and eventually enhance the stability
of pH; and when the total weight is 0.75 part or less, adhesive

property tends to énhance.

The pH of the adhesive composition of the present
invention is usually about 4 to about 7. It is preferable, when
the pH value is in the above range, hydrolysis of the structure
derived from vinyl ester contained in (A) tends to suppress,

and eventually the stability of pH tends to enhance.

The adhesive composition of the present invention may be
blended with, for example, thermosetting resins such as urea
resins, melamine resins, and phenol resins; fillers such as clay,
kaolin, talc, and calcium carbonate; antiseptics; corrosion

inhibitors; defocaming agents; foaming agents; thickeners such
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(D) is 0.05 parts or nore, a coagulation of the

adhesive conposition tends to decrease when m Xxi ng

(A) and (B) and hydrolysis of the structure derived
fromvinyl ester contained in (A tends to suppress,

and eventual ly enhance the stability of pH and when

the total weight is 0.75 part or |ess, adhesive

property tends to enhance. The pH of the adhesive
conposition of the present invention is usually about

A% o @plyagrylicis aebder abl polvdthershe prethilceliuloses,
in the above rang hydrol ysis of the structure

ﬁ#%ﬂ?#%?ﬁ%%fi%%%?scomywaa}% thyohehas @apd starch;
SRS e, BRI bA” FAERERAH e L AN WRon s
A O dBADR nP R il N polig S630RNE

ernosetting resins suc uread resins, e
Rl e s ks e md @ DSsuddidSfs sHGNafRe bh@Y  adipate; and
kaolin, talc, and cal cium carbonate; antiseptics;
lragtsicieershi bi tors; def oam ng agents; foam ng
agents; thickeners such 15 as polyacrylic acids,
pol yet Asong rtdtemy,| ddid fidslesys is recommended to be used for
car boxyl met hyl cel | ul oses, pol yvinyl alcohols, and .
MPTAYing, fiap& XS hptrrse and crahingabkeli during adhesion

B St R L A Ly BBoRR) %R0t Yoo pares
. . . o Fm

e R8hE i ol ebd 3 aBBLE s A gpBLE%I00 BRI py wetgnt,

P& QViNPalitamy’ aehighanee 8AE §885aNGoARELLt ¥£ dbhE NEdhesive

adhesi on
composition.

ﬁuch as dibasic
am né

The adhesive cohposition of the present invention is
preferably prepared by mixing (A) with (C) and/or (D) followed
by mixing with (B) because the generation of a coagulation tends
to significantly reduce in comparison with an order of mixing
(B) with (C) and/or (D) followed by mixing (A), or an order of

mixing (A) and (B) followed by mixing with (C) and/or (D).

The adhesive composition of the present invention may be
used as it is as a one-component type adhesive, and suitably
used as an adhesive composed of a mixture of the adhesive
composition of the present invention and a hardening agent.

The hardening agent is an isocyanate based hardening
agent, specifically including

diphenylmethane-4,4'-diisocyanate (MDI), tolylene
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wor ki ng; and its use anount is usually about 1 to
about 500 parts by weight, and preferably about 5 to
about 200 parts by weight, per 100 parts by wei ght of
the solid content of the adhesive conposition. The
adhesi ve conposition of the present invention is
preferably prepared by mxing (A) with (C) and/or (D)
followed by mxing with (B) because the generation of
a_coagul ation tends to significantly reduce in

SRR LG t (2 eh- TR Her2 of -TRL} nghek@pethyhepe) dilsocyanate
D). foll db 1 XI A, de f

Aty SR A B Dhaed sy e S prereot.

Efagg/d b%%ﬁgeg%‘r 'éa\éle tﬁ?éﬁ:oeogf t ! grg@gg%g%gﬁfsﬁ%gé&ga%\ieent f-ag.{ldening

IS as a
HNEH &/ GhaP it Stid@ Y 1uSed aép@é&éﬁésfiyejf&ﬁ{g&fﬁ& Sumidur

of " a m xture of t%e adhesi ve conposition o

PresENand NGFU0 R8nafdcBubad dgnstidi RE BilyerThee PRAAE W] Ltd. ,
agent is an isocyanate based hardening agent,

spel iR -cdN ynamcfatinged by Dainippon Ink and Chemicals Inc.
di phenyl nmet hane- 4, 4' -di i socyanate (MDl), tolylene 16

di i socyaechardeningpgent ig= Phepdefchmihe aghasive in an amount
di i socyanate _(HDl),and m xylylene

& U5 t 8- XDParkd BRF§SnRYsWehBREef andpgeperaRly 1 to 10

t,her , nmer.ci y_avail abl e_har.deni ng
PR Y FRonBeq e 190 LpRLBh R Caf FORT NPl g, adnestve
W‘é’iti%ﬁvzo(ﬂf@ NadPe mﬁgigﬁiur %%n’?)\bs%ﬂgl kacbt%lyeédhesive
Urethane Co. , Ltd. , and CR-®50N manufactured by
Raimpioaaion)k wREnCRRET &RdSnt NCs olhe paitdebyNge2gRA or more,
is blended in the adhesive in an anount
a thermal creep resistance and water resistance tend to enhance;

and when the amount is 20 parts by weight or less, available

time of the adhesive tends to extend.

Materials capable of being adhered with the adhesive
composition or adhesive of the present invention are
water-absorbent materials, and examples thereof include woody
materials such as woods, plywoods, MDF(Medium Density
Fiberboard), particle boards, and £iberboard; papery materials
such as wallpapers and wrapping papers; cellulosic materials
such as cotton clothes, hemp clothes, and rayons; and porous
materials.

Furthermore, when a layer of the adhesive composition ox
adhesive adheres to a water-absorbent material on one side of
the layer, the other side thereof may be adhered to a material

including polyolefins such as polyethylenes, polypropylenes,
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of usually 0.1 to 20 parts by weight, and preferably 1

to 10 parts by weight, per 100 parts by wei ght of the

adhesi ve conposition (the whole wei ght conposing the

adhesi ve conposition). Wen the anount is 0.1 parts

by weight or nore, a thermal creep resistance and

wat er resistance tend to enhance; and when the anount

is 20 parts by weight or less, available tine of the

adhesi ve tends to extend. Materials capabl e of being

&rkr palwstirenesadhpiasticcoamgpatialbh suchdhasi \eobyesters,

the present inventiogn are_ water-absorbent materials,

é’rﬂ} @)Z%‘rﬁﬂse's "Hﬁ@r EGleVﬁE‘W&d&We%t glpgpess @mdysceramic
um Density Fi berboard),

di
E)“Qr ef&agt% asarPc? I\ﬁe Scr¥ard; papery material s
such airn\émgl pggerﬁlémd ‘élrafgx'n?ﬂa%peéﬁtafrréc# bgrs' gldlaering a

materi a suCh as cotton henp ¢
RANQAS a b HHOURat 8RS Ay pBLBEEFRLE vi{IeRnd adhesive
| ayer of the adhesive conposition or adhesive adheres
composditdionbs adiidivenb erilid pe8sene [Jivkhtifon iBpreferable,
| ayer, the other side thereof may be adhered to a
pecavis®l thiscleningtpohgsl ahi escelbénbsngpohalkt sivaemesihesive
polypropylenes 17 and_ pol ystyrenes; plastic

&Ys a8 s Q%I?e%@@i%atepepyéﬁﬁéﬂsbYaﬁ@hering via an

g@b%yln chlorld | asses: and cer mat eri al s ti 1
E496, ot HOMRSS LA G GOMBSHR | i obiGiTveptiona
@(:h@q.%%“ &g.n?l \%teetrat%b%%rﬁ%tcdﬂaotl%eq.l aﬂ?ﬂaoq_'&! ye%tf]fé:l.rbn and

VI a a
polyurethane agqueous emulsion, and tends to enhance a thermal

creep resistance thereof.

The adhesive.composition of the present invention hardly
has a coagulation, and significantly suppresses the increase
of viscosity and decrease of pH after a long preservation;
furthermore, no process of pH adjustment is required before
blending and can be produced easily in comparison with blending
an ethylene-vinyl ester based copolymer emulsion with a
polyurethane emulsion after adjusting the pH wvalue of the

copolymer emulsion with aqueous ammonia.

Examples

The present invention will be explained in more detail
according to the following Examples, however, the inventioh
should not be construed to be limited thereto. "Parts” and %"
represent ratios in terms of weight unless being specifically

defined. The solid content was determined with a measurement
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conposition or adhesive of the present invention is

preferable, because this |am nate has an excel | ent

normal - state adhesive property as sane as a | am nate

obt ai ned by adhering via an adhesive conposition

conposed of the conventional ethylene-vinyl acetate

based copol yner aqueous enul si on and pol yur et hane

aqueous enul sion, and tends to enhance a thernal

creep resistance thereof. The adhesive conposition of

tarequdddantto niEht Kohd A8r deptinneda aboxgul Fhieorvisgasity was
suppresses the increase of viscosit

[ i fi ly.
e SRR U h BEr AT mensted YHESon BROORELELA viscomster
B A G esl b ARICE SR e oy B ohtBadi A} PR 60 SPm after
[ i.th bl endi t hyl - V] |
PR 300 ) ahedad S 40 o e PaS AR Bk B Gl si on

after adjusting the pH value of the copolyner

emul sion with aqueous anmoni a.. Exanples The present
Exagipiecorr Wi I | be explained in nore detail according

to the foll owi ng Exanpl es, however, the invention
sRagiddiatdionbBxenpiere® & thy lend-Vilinydd ehéert dbas@drdagpolymer
and "% _represent ratios in ternms of weight unless

sert@indag Aaugons Eqedisien (FHe solid content was
deternmined with a ngasu&enent_18 aCfor in %@ JIS_ Juti
K- 6828 HeﬂtPBﬁ%ﬂ“ﬁBo’&%.s_ %F@“Eu‘é%%%?_ y T%%I(_g " Hihéprution
BrER1BAUAY L TEORULED. Wl D R ol SEOREERNs o van:

akkeate, 8 parts of polyvinyl alcohol "POVAL 217" (manufactured

by KURARAY CO., LTD., saponification degree 88% by mole, average
polymerization degree 1700) as a protective colloid, 2.3 parts
of "POVAL 205" (manufactured by KURARAY CO., LTD.,
saponification degree 88% by mole, average polymerization
degree 500) as a protective colloid, 0.005 parts of ferrous
sulfate heptahydrate, and 0.4 parts of acetic acid. Thereafter,
the atmosphere of the pressure-resistant vessel was replaced
with nitrogen gas, the solution therein was heated up to 60T,
and then pressured with ethylene to 4.6 MPa. Thereafter, 0.1
parts of agqueous hydrogen peroxide solution and 0.6 parts of
sodium erythorbate were diluted with water respectively, and
then dropped. After confirming the increase of the solution
temperature in the pressure-resistant vessel, a solution
dissolving 0.19 parts of triallylisocyanulate with 10 parts of
vinyl acetate was added over 3 hours. The temperature in the

reaction vessel was maintained at 60 during polymerization
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adjusting a tenperature in a water bath at 25 x.
Exanpl e 1 <Producti on Exanpl e of Ethyl ene-Vinyl ester
based Copol ynmer contai ni ng Aqueous Emulsion (A)> In a
pressure-resi stant vessel, charged was a sol ution
previously dissolving, in 160 parts of water, 180
parts of vinyl acetate, 8 parts of polyvinyl alcoho
"POVAL 217" (manufactured by KURARAY CO., LTD.

saponi fication degree 88% by nol e, average

@ﬂ)ﬁﬁ#i#@&l%ﬁgdégd@@&ﬁﬂxﬁem2ﬁ2ﬂ¥ntﬁectheeaﬁﬂﬂﬁﬂ&ihYdrogen

2.3 parts of "POVAL 205" (manufactured by KURARAY

Beroxifsg s %ﬂﬁiﬂﬂfW%%If%%tH%ﬁré€d8§@6Bydnﬁm@n dha ggpaction

BRI A o BFIEER R BT SeE s i dinera son

RAChed 130k ©rPGlels, TRAL A ’un-x&{b (ﬁ“ﬁ&ﬁ{iﬁf&é’fgas was
ace

t he pressure- r esi stant’” vessel was rep

HeloR@R 13ASobidih S9h UBLRY1EABL QiR Wa%d@%ﬂﬁﬂjﬁﬂlﬁfhnctional

60t, and then pressured wWth ethylene to 4.

Toaomelrt Gased bopnmmmfaqmmsndmwi@gﬁr(mer OXI de
solution and 0.6 parts of sodium erythorbate were

di | ut edhei résiat eompespeionvef ythambtaired droppels emulsion

After confirmng the_increase of the solution
éﬁpepatruieoi Rathe of eglé%r%tlflé%wf%turwe%mr,i\épd from vinyl
sol ytion

PF. e SREARAA LS Rpthe %%EP?%%?CWE%|un&$e?aféved £xom
i@ﬁ%d QY & EaQQgr leE% dgfgflﬁog‘%\#fgl' th:l.q:e derived from

rea tion vessel "was nalntalne urin

ReH¥TRKNABbicoBnui8thY G rold ipirés | 6§k€he structural unit
tenperature, the aqueous hydrogen
derived from polyvinyl alcohol. The solid content of the agqueous

emulsion (A) was 55.0% and the viscosity thereof was 3000 mPa*s.

<Production Example of Adhesive composition>

In a vessel, mixed were 150 g of the (A) obtained in
{Production Example of ethylene-vinyl ester based copolymer
containing aqueous emulsion (A)> and 1.06 g of a solution, as
polyoxyethylene alkylether (C), in which Emargen 1118S5-70
manufactured by Kao Co. was adjusted to 20% concentration.
Thereafter, in the vessel, mixed was 50 g of the polyurethane
aqueous emulsion ECOS3000 manufactured by Dainippon Ink and
Chemicals Inc., as polyurethane containing agqueous emulsion (B).
The obtained adhesive composition had the pH value of 5.4 and
the viscosity of 1500 mPa*s. After preserving the composition
at a room temperature for 2 weeks, the pH value was 5.4 and the

viscosity was 1760 mPa's. After preserving the composition at
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peroxi de solution was further added, and then the
reaction solution was agitated until a vinyl acetate
concentration reached to 1% or |ess, and then
un-reacted ethyl ene gas was renoved to obtain an

et hyl ene-vi nyl acetate pol yfunctional nononer based
copol ynmer aqueous enul sion (A). The resin conposition
of the obtai ned aqueous enmul sion (A), per 100 parts
of the structural unit derived fromvinyl acetate,
cimtaifitad 2 @ephist,s thk pHevaluackasab . 2nand deré vellséooity was
ethylene, 0.1 parts of the structural unit derived

3 WR@EﬂJyllsocyanulate and 5.4 parts of the
structural unit derived from polyvinyl alcohol. The
solid content of the aqueous enulsion (A) was 55. 0%

qn e_ylsc th eof was 3000 nmPa s. <Production
Hnpaka e ve%@ﬁ i

conposition> In a vessel, m xed

vere 15Q Q3 fbgerlé’é)ué)ﬁt%seﬁgdaha £FEee trﬁi?ﬁlﬁ(qml &na (B)

of ethylené-vinyl este copo ymer on

aGl eampeBUL S| Dk dmdos IANGhn! #@6 Sbﬁéiﬁ_eaoiﬁ'tﬂrﬂan’saﬁk% manner as
pol yoxyet hyl ene al Kyl ether (C), in which Enargen

il 88amp Lenhn Uflas tolrbad ad Kempositien Rddushie b &2 of 5.4
concentration. Thereafter, in the vessel, mxed was

B@dy Shet heipobgit¥t hefe 24ifucode ‘smul éfcarEaneeeoving the
manuf act ured by Dalnlgaon Ink and_ Chem cal s |nc.

E&Wé‘tti‘fé’ﬁ’ea?éo%tréi% mRELebus eeﬁﬂi'F & Baeksy . the Ii’é‘I Value was
ta| ned gdhesi ve c 03|t|2g 5 the pH alue of 4 th
R ST G ErP 18ns 180 mRe 8, " petee ik siiing the
t t K t
%F“%%%é%% P20 R PRSI el B £t GfPeg B2 hha ene
Afitseio sARES fiaw N®olofve nfPVRASi tion at

Examples 2 to 6

Except for using (C) listed in Table 1 in place of Emulgen
1118S-70, a pH and viscosity were measured in the same manner
as in Example 1. The results are shown in Table 1 together with

that of Example 1.
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20 haz50C for 2 weeks, the pH value was 5.2 and the
viscosity was 2450 nPas. Conparative Exanple 1 Except
for not using (C) and directly mxing (A and (B) in
Exanple 1, a conposition was obtained in the sane
manner as in Exanple 1. The obtai ned conposition had
the pH value of 5.4 and the viscosity of 2430 nPas.
After preserving the conposition at a room
tenperature for 2 weeks, the pH value was 5.4 and the
viscosity was 7800 nPas. After preserving the
conposition at 50t for 2 weeks, the pH value was 5.2
aadlehd viscosity was 10000 nPas. Exanples 2 to 6

EXce é for using (G Ti[Sted im Tahle T in_prace of
EﬁEWE f 1118S-[70, Ta pti antl vilcosity [wer® measured ijn ©

y
(un TROTEBNc |1 A3 hor TAPLH oAt 4f EdAnp| ¢ B0 pf 150

{60 FotpRE%Y ) 19901 ) 1 o6 (G ol partsa 106

(€)-3 (parts) 1 06 (O]41(partls) 1.06

(C)-3 (parts) 1.06

(C)-4 {parts) 1.06

{C)-5 (parts) 1.06

(C)-6 (parts) 1.06

(B) {parts) 50 50 50 50 50 50

pH after
production,
Viscosity
{mPa-*s)

5.4 5.4 5.4 5.4 5.4 5.4

1500 1840 1740 1810 1720 2140

PH after at a
room

temperature 3.4 5.4 5.4 5.4 5.4 5.4
for 2 weeks, 1760 | 2000 | 2610 | 2600 | 2640 | 3350
Viscosity

{mPa*s)

pH after at 50C

for 2 weeks, 5.2 5.2 5.2 5.2 5.2 5.2
viscoslty 2450 | 3100 | 3630 | 3670 | 4150 | 4830

(mPars)

(C)-1: 20% Emulgen 11185-70, manufactured by Kao Co.,
polyoxyethylene alkylether,
(C)-2: 20% Emulgen 1108, manufactured by Kao Co.,
polyoxyethylene alkylether,
(C)-3: 20% Emulgen 1135S-70, manufactured by Kao Co.,

polyoxyethylene alkylether,
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(O-5 (parts) 1.06 (C)-6 (parts) 1.06 (B) (parts) 50
50 50 50 50 50 pH after production, Viscosity 5.4
5.4 54545 45 4 (nPas) 1500 1840 1740 1810 1720
2140 pH after at aroom5.4 5.4 5.4 5.45.45.4
tenperature for 2 weeks, 1760 2000 2610 2600 2640 3350
Viscosity (nPas) pH after at 50 5.2 5.2 5.2 5.2 5.2
5.2 for 2 weeks, Viscosity 2450 3100 3630 3670 4150
4830 (mPas) (O-1: 20% Enmul gen 1118S- 70, manuf act ured
HE)kdc C30% PBohjgepet hybfeBetal kymanhtactycpd2: bpokao Co.,
Enulgen 1108, manufactured by Kao Co.

polyexyethvilene alkylether. (C)-3: 20% Enul gen

557 uf act ur ed y Kao I
i%ﬁ § %gﬁngggr?&}c 4E % mﬁngo ﬂtliﬁggﬁgéyﬁ.lﬂ (%}S?ORATION
%%ﬂﬁ %%%%r%%lg%x§%gh§ﬂene -polyoxypropylene compound, and
(C)-6: 20% Pluronic L-44, manufactured by ADEKA CORPORATION,
condensed polyoxyethylene-polyoxypropylene compound.

Viscosity: measured with BL-60.

Comparative Examples 2 to 4

Except for using the surfactants listed in Table 2 in place
of Emulgen 1118S-70, a pH and viscosity were measured in the
same manner as in Example 1. In the Comparative Example 4, the
(A) of Example 1 was added with agueous ammonia and agltated,
and then, after adjusting the pH value to 8 or more, mixed with
(B) without using a surfactant.

The results are shown in Table 2 together with that of

Comparative Example 1.
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pol yoxyet hyl ene al kyl ether, (C)-5: 20% Pl uroni c L- 64,
manuf act ur ed by ADEKA CORPCRATI ON, condensed

pol yoxyet hyl ene- pol yoxypr opyl ene conpound, and (C)-6:
20% Pl uroni ¢ L-44, manufactured by ADEKA CORPORATI ON,
condensed pol yoxyet hyl ene- pol yoxypr opyl ene conpound.
Viscosity: neasured with BL-60. Conparative Exanples 2
to 4 Except for using the surfactants listed in Table
2 in place of Enulgen 1118S-70, a pH and viscosity

watdenghsured in the sane manner as in Exanple 1. In
the Conparative Exanpgte 4, the | (A _of anpie 1 5
Wea(ﬁii%‘!%l%nmni and |agit & ed, | and3t hen 4

ter ng the pH value td I _Nor € with
I%)\Mt S|ng a gurf lé’ant Thg'fESults &? shcwn 150

in Table 2 together wth that gqf Conpargtive Exanple

1. 23 Table 2 Conparadtive Exanrle 1 234 (A (pants)
20,130 150 ?g tgg')'l (parts) 60§ C )|-2 (parts)

% (C)-3 Dart ) 10.2 (B) (Darts 50150 50 50 [pH

gig” e)r_zor oduct(bggptsﬁ. 46.15 189 Viscodi ty1 (#das)

(Cc")-3 {parts) 0.2
(B) (parts) 50 50 50 50

pH after production,

Viscosity (mPa-s) 3.4 6-1 5.1 8.9

2430 2720 3360 4450

pH after at a room

temperature for 2 5.4 5.9 5.0 6.8

weeks, Viscoslty 7800 >10000 7870 5120

{(mPa-s)

pH after at 50C for 2

weeks, Viscosity 5.2 3.2 4.8 5.6

(mPa-s) >10000 | >10000 8100 6930

(C")-1: 20% POIZE 520, manufactured by Kao Co., special

carboxylic acid type polymer surfactant,

{(C")-2: 20% DEMOL P, manufactured by Kao Co., special carboxylic

acid type polymer surfactant, and

(C")-3: 25% agueous ammonia.

{Production Example 1 of Adhesive)>

An adhesive was obtained as follows:

100 parts of the

adhesive composition (just after produced) of Example 1 was

blended with 10 parts of DBE manufacture by INVISTA (Japan) K.K.

(a mixture of dibasic acid esters (dimethyl succinate, dimethyl

adipate, dimethyl glutarate)) as an organic solvent, and then
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2430 2720 3360 4450 pH after at a room5.4 5.9 5.0

6.8 tenperature for 2 weeks, Viscosity 7800 >10000

7870 5120 nPas pH after at 50C for 2 5.2 5.2 4.8 5.6

weeks, Viscosity (mPas) >10000 >10000 8100 6930

(C)-1: 20% PO ZE 520, manufactured by Kao Co.

special carboxylic acid type pol yner surfactant,

(C)-2:20% DEMOL P, manufactured by Kao Co., speci al

carboxylic acid type polynmer surfactant, and (C)-3:

Bieghwbthsa amtdmes. di kpent dddickeremfpNetiiicifener A-812, SAN

Adhesi ve> An adhesi ve was obtained as follows: 100 .
0 of IMdEDadh&EepEtesRPostR8R (PERe. afPiepthane-modified

g
duced I bl ended w,th f
RO PP By TRARSTRS S SPARPARAE | 40R) hiSq uAAIgEt the
B Yirda TR 2 450 _ |
SRR A (e T 10 Ml MO e

and then 24 added with a 2-times diluent thickener
(SN thi ckener A-812, SAN NOPCO LIM TED, registered

Kadte siaee Propridaneadsadi fi ed pol yet her based,

effective conponent 40% to adjust the viscosity
(measuAédew t boBEihG) @b abqgueodS00€muPaion<Adhesid®l group
Property Test> 2
water-resistance plywood in an amount of 110 g/m”°, a
non-polyvinyl chloride sheet WS-201E (polyolefin sheet, 0.16
mm thick) manufactured by bai Nippon Printing Co., Ltd. was
adhered, deaerated with a hand roller, left for 1 day under
being pressed with 5. 4x1073 MPa, and then released from pressing
and dried for further 6 days to obtain a laminate.

The normal-state peeling strength of the laminate was
determined with the peeling rate of 200 mm/min. (Shimadzu
autograph). The thermal creep resistance was determined as
follows: after the temperature of the laminate was adjusted at
80T, the laminate was peeled off under the conditions of the
peeling angle of 90° and the load of 500 g/25mm to measure a

peeled length after passing 24 hours. The results are shown in

Table 3.

{Production Examples 2 to 6 of Adhesive, and Adhesive Property
Test thereof>
Except for using the adhesive composition of Example 1

preserved at 50 °C for 2 weeks in place of the adhesive

composition of Example 1 (just after production), Production
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After coating an aqueous enul sion on JAS1 group

wat er -resi stance plywood in an anount of 110 g/nR2, a
non- pol yvi nyl chl ori de sheet W5 201E (pol yol efin

sheet, 0.16 nmmthick) manufactured by Dal N ppon

Printing Co., Ltd. was adhered, deaerated with a hand
roller, left for 1 day under being pressed with 5.

4x10-3 MPa, and then released frompressing and dried

for further 6 days to obtain a |lam nate. The

fofarplet 3t ofained) anr adpesiye t e [tihe nsame wamgnner as in
determned with the peeling rate of 200 nm m n.

(G ohuESEPRpR) 1 1 AfReRAVelr ABF redtdicird adhesive
R RIS eI aiE pddt A hah TERERELE Ba

| ed iti t i
P Cog0 Edpath a¥ir Walaied s’ biBedvel BOmpBRTkBH BBIEganp1e 5
lef@ith a3t Wi ot MeUpiacthes! eall hanakevaNe¥iposition

in Table 3. <Production Exanples 2 to 6 of Adhesive,

afd Bcimasle el P 9pett uf tées priddecadion JEXFapddd®tidis i Bgample 3
t he adhesi ve conposition of Exanple 1 preserved at 50
Chtgrinedeaiksafheplizee igf thee sathesmasnerom@sosin i ¢Profuction
Exanple 1 (just after production), Production 25 .
BXaRle 2 %%t%‘é@? aalespyeurRef dhesivemnianerdy test in

[ <Pr oducti on Exanpl 1 of. Adhesi ve> and conduct ed
A:E‘r?eﬁa&%e 38T (38 {T%g?ﬂ’fé}{“qlﬁe ‘ane nenner as in

E;(anEgla%p gpgx(f%p;"t utsg.hgu%hgga&ﬂgsﬁggeégﬁﬁogewgﬁi ijoﬁ‘xample 5
preserved at 50 C for 2 weeks in place of the adhesive
composition of Example 1 (just after production), Production
Example 4 obtained an adhesive in the same manner as in
{Production Example 1 of Adhesive)> and conducted adhesive
property test in the same manner as in Example 1.

Except for using the adhesive composition of Comparative
Example 1 (just after production) in place of the adhesive
composition of Example 1 (just after production), Production
Example 5 obtained an adhesive in the same manner as in
<Production Example 1 of Adhesive> and conducted adhesive
property test in the same manner as in Example 1,

The evaluation results of the adhesive property test are

shown in Table 3 together with that of Production Example 1.

26



(just after production) in place of the adhesive
conposition of Exanple 1 (just after production),
Production Exanple 3 obtained an adhesive in the sane
manner as in <Production Exanple 1 of Adhesive> and
conduct ed adhesive property test in the sane nmanner
as in Exanple 1. Except for using the adhesive
conposition of Exanple 5 preserved at 50 C for 2
weeks in place of the adhesive conposition of Exanple
Tabjlest3 after production), Production Exanple 4

obtarmedan adhesTve TnTthe—sane MM S Shat

ﬁoﬁﬁueibm ExarRkevd Of pAdbesiyersAnd Gl %Eede ereen

Creep
adpesiye A epRsdAadigat | | Ned t§.6ﬂe TBN8¢Lefgtd N | Resistance

Exanpl'e 1. |Except for ubing the adhesi VenNgOEROSI t| 0N (mm)

ron

of ~Conpar atji ve _EXanpl €] lghs ESaEgsE el productiony[in
pl ace! of tHe EXAEEI%E Coppesiéionof ExanbPe 1 (Just 4

after prodyction), Produpie8BrvEAEW| € D oDt al ned[ an
adhesi ve in tHaraee mapngdWsEdH 2 <Produciyon Expnpl e 3
1 of Adhesijve> and condlct egreattlzesi v property tpest

int sang :%{nner SR/ n yxerpaetdr [[he eva] uati onp 4
results of |t e| ppopdudcyiéesf are hown I n .

Tabl e 3 together with theteséreaditcfi on Exanple L.
26 Tabl e 3 |Ndhamiplst & e Thekheor P opuct i o400 Adhesjve 5
Preservati on Peeling Creep wEelkspl e conposition

Condig i on $tomppratRsrs sthee dN@Snm (M), , 5
Example 1 production

Preserved at
50C for 2 No adhesibility test
weeks

6 Comparative
Example 1

(Production Example 6 was impossible to conduct the adhesive
property test because the viscosity of the adhesive composition
measured with BL-60 was larger than 10000 mPa*s, causing

deterioration of blending the adhesive.)

As apparent from Table 3, the adhesive composition of the
present invention can be easily prepared;without adjusting pH
of the ethylene-vinyl ester copolymer emulsion; furthermore,
the adhesive composition is a less-change and stable blended
aqueous emulsion of which viscosity hardly increases after a
long preservation and of which pH hardly decreases; and the
production method thereof. Moreover, the adhesive of the
present invention is agqueous and can be used as a base emulsion

of adhesive for overlay plywoods and the like.
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1 Exanple 1 Just after roduction 45 4 Preserved at 2
Exanple 1 50t for 2 47 3 weeks 3 Exanple 5 Just
after 43 4 production Preserved at 4 Exanple 5 50t
for 2 40 5 weeks 5 Conparative Just after 41 5
Exanpl e 1 production Conparative Preserved at 6
Exanple 1 50t for 2 No adhesibility test weeks
(Production Exanple 6 was inpossible to conduct the
adhesive property test because the viscosity of the
deanpihes JorpodPtion neasured with BL-60 was | arger
than 10000 nPas, causin deterioration of blending

the adFE§ORL. Foms Updipet Emuligesmidi® 79 (o ddhexs Rluronic
TS S B ETLUSH ERBaET, ErB hpsscons
SR8 aGPRRLYHER SISl Qo (HLINSL 107 &, pdlif ATHCSINE rosuits

onposition 1s a | ess-cC ange an

%‘i‘ée%%vﬁfnzﬂé'ﬂ%l@c 4V“1ﬂo‘§ét‘ﬂe%°‘3ﬁ1‘tthy £1dloE IFIGhBASPS |

after a long preservation and whi ch pH hardl'y
decreases; and the

Comparative Examples 5 to 8

Except for using Emulgen 11185-70 ((C)-1) or Pluronic
L-64 ((C)-5) in an amount listed in Table 4, a pH and viscosity
were determined in the same manner as in Example 1. The results

are shown in Table 4.

<Production Examples 7 to 10 of Adhesive, and Adhesive Property
Test thereof)

Except for using the adhesive composition of Example 8 (just
after production) in place of the adhesive composition of
Example 1 (just after production), Production Example 7
obtained an adhesive in the same manner as in <Production
Example 1 of Adhesive)> and conducted adhesive property test in
the same manner as in Example 1.

Except for using the adhesive composition of Example 8
preserved at 50C for 2 weeks in place of the adhesive
composition of Example 1 (just after production), Production
Example 8 obtained an adhesive in the same manner as in
.<Production Example 1 of Adhesive)> and@ conducted adhesive
property test in the same manner as in Example 1.

Except for using the adhesive composition of Comparative
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producti on nethod thereof. Mreover, the adhesive of
the present invention is aqueous and can be used as a
base emul sion of adhesive for overlay plywods and
the like. 27 Exanples 7 to 10 Except for using Enul gen
1118S-70 ((©-1) or Pluronic L-64 ((C-5) in an
anount |listed in Table 4,.a pH and viscosity were
deternmined in the sane manner as in Exanple 1. The
results are shown in Table 4 together with that of
Beample 16 Chuparatter pxadptesoh)t and piaeeptoff dthe adhesive
usi ng Enul gen 1118S-70 ((C)-1) or Pluronic L-64 _
@Qempc)l tiiprawfaByanplei 3t édush Fhbér Hrodugtiem)l, Production
viscosity were determned in the sane manner as in

le 19 vhtaised (an aAbesA¥En ih The| ame manner as in

S SR ]  fr BEEH R o
Tt oot Y, Sl itiner e DY, |0
after pLRAPE! &P hsiRPEHE!d e S RIoRphs AN Bf%d?rﬁp?%rative

adhesive in the sane nanner as in <Production Exa

ExeinpAdhe Pree il 60N ¢drad RIS i ArPPEEL Yot AL ddhesive

the same manner as in Exanple 1. Except for using the
admpoisid iconpdsExanplef 1 Exapt caBteprmssiwetdi e ) 5@roduction
for 2 weeks in place of the adhesive conposition of

Examprle 11QjeRtabmedr apr afihasore , 1por $hgctgame manner as in

{Production Example 1 of Adhesive) and conducted adhesive
property test in the same manner as in Example 1.
' ¢Adhesive Property Test)

Af_ter coating an agqueous emulsion on JAS1 group
water-resistance plywood in an amount of 110 g/mz, a
non-polyvinyl chloride sheet WS-201E (polyolefin sheet, 0.16
mm thick) manufactured by Dai Nippon Printing Co., Ltd. was
adhered, deaerated with a hand roller, left for 1 day under
being pressed with 5.4x10°° MPa, and then released from pressing
and dried for further 6 days to obtain a laminate.

The Water resistance peeling strength of the laminate was
determined with the peeling rate of 200 mm/min. {(Shimadzu
autograph). The thermal c¢reep resistance was determined as
follows: after the temperature of the laminate was adjusted at
80T, the laminate was reeled off under the conditions of the
peeling angle of 90° and the load of 500 g/25mm to measure a
peeled length after passing 24 hours. The result are shown in

Table 5.
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Exanpl e 8 obtai ned an adhesive in the sane manner as
in <Production Exanple 1 of Adhesive> and conducted
adhesive property test in the same nanner as in
Exanpl e 1. Except for using the adhesive conposition
of Conparative 28 Exanple 6 (just after production)
in place of the adhesive conposition of Exanple 1
(just after production), Production Exanple 9
obt ai ned an adhesive in the sane manner as in
‘<Prodmah1@n4Exanple 1 of Adhesive> and conducted

Bk L hao oA e A

aullcbl VC MITHUPTI y L CDL T II L TS SAITE 1TaATTiTet (J.D I II

Exanpl e 1. Except for usinggxamgledhesi ve coﬂpmparabnve Example

of —Conparatitve —Exanpire 6t presernved—at——S50t—for—2—wee

S

in place of the fadHesive’ g¢onpodi tPor 3O Bxalpl g P 7 8
3 after prodficti ofry— Prodguctiion —[Exampi e _10
BtalnéBa§ﬁ33dhe W0 i tihe 209 Hahnet58s| ARO[ 150 | 150 | 150
g g &tlo Sx npl e é gf Adhesi Je> and con icted
SP perty- 9 flthe dane manner n
dhe>|ve Pr openty , Iest> After coatlng
4 .
Eéueouzpénul ionlon JAS1 qrc:)luoI wat er|l-r esilst ancle il
kywgod, i@y ampunt of 110 g/ n,, @, [non-gol yvi nyl 0.30
r?hlxjnrug‘g she W -201F (pollyoleflin“sheet, |0 .16 | nm
thhek) ( &ngctured by Dai |N ppon Prijntigag Co. | Ltd 2.00
i ith a hand rHollerl left forlil
day undpartb¢ing it 505485003 M¥a,| @ (hem | 50 50
r rnl £ Ay fuurtihaor Al davic
TIUIII'JI DDIIIJ ATl ull LEAYAl I urn Lrrei UUU)’Q
éﬁﬁ% AN] | am n&t.¢. | Tha ar |res 4t kg peeljimge | 5.5 | 5.5
Eggggﬁ of the | am nate S _ :
mPa-s) 1500 | 2060 | 1140 | 2180 | 1070 | 2400 | 730 | 2540 | 890
pH after at a
igggerature for | 5:4 | 5.4 (545555 5.2|5.4/|53]5.4
51:22§§£y 1760 | 2350 | 1270 | 3200 | 1490 | 2940 | 820 | 3610 | 1130
{mPa‘'s)
ggraftgrﬂ:e:]?;c 5.2 { 5.1 | 5.4 | 5.1 | 5.4 4.7 5.3 4.7] 5.4
Yi;g?:%ty 2450 | 3680 | 1780 | 5660 | 2090 | 4790 | 1130 | 7130 | 1650

(C)-1°': 70% Emulgen 1118S-70, manufactured by Kao Co.,

polyoxyethylene alkylether,

(C)-5": 100% Pluronic L-64, manufactured by ADEKA CORPORATION,

condensed polyoxyethylene-polyoxypropylene compound.
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determned with the peeling rate of 200 mm m n.

( Shi madzu
was det er

the | am nate was adjusted at
peel ed off under the conditions of the

of 90'

aut ogr aph).
m ned as fol

The t her mal

OWs:
80C

Table 5. 29 Table 4 Exanpl e Conparative Exanple

creep resistance
after the tenperature of
the | am nate was
peeling angl e
and the |load of 500 g/25mmto neasure a
| ength after passing 24 hours.

peel ed
The result are shown in

178

Fables 5% 7 8 (A) (parts) 150 150 150 150 150 150 150
150150 (¢t (parts) 106 0-5060-30(C -adek_pall
1.43 2.86 |(O)-5 (parts) 0.50 0.30 (O QEES) ]“Thkrmal
FPrggduct)n (paribesbee 50| BOeSOr G iBM 50 n af t direep
5. Bxanples 4 eompogigignyl 5 Cpngitigns é§1 Resistance
Viscosity 1500 2060 114p 2180 1070 2400 ﬁﬁggiﬁ; Bo0 (mm)
nPas) pH affter at _a room pdt oafter 4 0.0 2.0 5.2 p. 4
5.3 54 te of Fed@ekSiod 7P0 235P 1270 B200 4
1490 2940 20 S010 1150 Just after
7 Example 8 production 22 6
Preserved at
8 Example 8 50C for 2 20 8
weeks
9 Comparative ; Just after 13 8
Example 6 production
. Preserved at
Comparative
10 Example 6 50C for 2 12 9
weeks
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Viscosity (nmPas) pH after at 50t 5.2 5.1 5.4 5.1 5.4
4.7 5.3 4.7 5.4 for 2 weeks, Viscosity 2450 3680 1780
5660 2090 4790 1130 7130 1650 (nPa's) (O-1": 70%
Emul gen 1118S-70, manufactured by Kao Co.,

pol yoxyet hyl ene al kyl ether, (C)-5": 100% Pl uronic

L- 64, manufactured by ADEKA CORPORATI ON, condensed
pol yoxyet hyl ene- pol yoxypr opyl ene conpound. 30 Table 5
Water Thermal Production Adhesive Preservation
Rndusﬂnﬂallkﬂniidbbﬂ#ﬂtyconposition Condi ti on Peeling
ReS|stance Stren%th (m) (N 25mm) Just after

Exanpl & enthe present dnyentdon,s £oxf FEPlégannS to

ctlon Preserved at 8 Exanple 8 50t for 2 20 8
et oo HARe Y o RRGCeAs 1oag o valipapers ~ ‘packings,

(secondary) plywoods, construction fields, construction

factories, laminations, fibers, home usage, civil engineering
works, book-bindings, and the like, a one-pack type adhesive,
a two-pack type co-used with a hardening agent, and a base

emulsion for paints and the like can be provided.
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Exanpl e 6 production Conparative Preserved at 10
Exanple 6 50t for 2 12 9 weeks 31 Industrial
Applicability According to the present invention, for
applications to woodworks, paper processings,

wal | papers, packings, (secondary) plywoods,
construction fields, construction factories,

| am nations, fibers, home usage, civil engineering
wor ks, book- bi ndings, and the |i ke, a one-pack type
dlltedsidee ,clamed-ack type co-used with a hardeni ng
agent, and a base enulsion for paints and the |ike
can be provided. 32 What is clained is: 1. An adhesive

conp05|t|on conpri sing an ethyl ene-vinyl ester based
copol yrler AR AABE#1 1) CRyROSUL I9R COMPA 1sARg an ethylene-vinyl

RR e S ”%ﬂ%"ﬁ%@éﬁ@?&%@'s' i Efon tr) . 2

%‘q %egh% eggntglih &f& l]@. %‘15% 910 nsgﬂjd at least one
ol yoxyet hylene ene Conpou
WAl te @ ﬂ%lnngher cR: fcor(s‘i)dt(ifébg Yt & %iiﬁ:ﬁgﬁrgﬂene

is fromb52/48 to 9 5, and a total weight

s1lkiyd ecrdvaire 1(tC )Ofar(c'C)a mdea)seds fb i3y thylernmrts by
wei ght per 100 parts by weight of the total weight of
ERLyoxyproRylene compound (D), wherein a weight ratio of

(A)/(B) of a s0lid content is from52/48 to 98.5/1.5, and a total
weight of a solid content of (C) and (D) is 0.05 to 0.75 parts
by weight per 100 parts by weight of the total weight of (A)
and (B).

2. The adhesive composition according to Claim 1, wherein

the composition has pH of 4 to 7.

3. The adhesive composition according to Claim 1 or 2,
wherein an emulsifying agent applied for producing (A) 1s a

protective colloid.

4. An adhesive comprising the adhesive composition

according to any one of Claims 1 to 3 and a hardening agent.

5. A laminate comprising laminating a water-absorbent

material and a plastic material via the adhesive composition

according tec any one of Claims 1 to 3.
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2. The adhesi ve conposition according to Caim1l,
wherein the conposition has, pHof 4 to 7. 3. The
adhesi ve conposition according to daim1l or 2,
wherein an enul sifying agent applied for producing (A
is a protective colloid. 4. An adhesive conpri sing
t he adhesi ve conposition according to any one of
Claims 1 to 3 and a hardening agent. 5. A lam nate
conprising | am nating a water-absorbent nmaterial and a -
pl asti € -mit deimdinatiea conprigiag Jamigmiddia ispwater-absorbent
according to any one of Clains 1 to 3. 33 6. A ,
materded epfpRi BIFgtiamaatify) ¥istbe. g8ReRABRA  according to
ggferial and a plastic material via the adhesive

&ofdi*g to daim4. 7. A nmethod for producing an
adhesi ve conposition conprising the steps of; mxing
an et hyl ene-vi nyl ester based copol yner contai ni ng

aqueoug emyl Hedhdd) £kt hAaleasy RE 58h861LOE TddiBosition
t he group consisting of a pol yoxyethyl ene al kyl ether

companding amedenspd p@;yoxyet hyl ene pol yoxypropyl ene
conmpound (D) to obtain a mxture, and then m xing the

m xt ursiwilng a gool yetbyhene-vdnyai niegtexjuebased copolymer
emul sion (B). 34

containing agqueous emulsion (A) with at least one selected from
the group consisting of a polyoxyethylene alkyl ether (C) and
a condensed polyoxyethylene polyoxypropylene compound (D) to
obtain a mixture, and then

mixing the mixture with a polyurethane containing agueous

emulsion (B).
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