- SPECI FI CATI ON AQUEQUS -EMJLSI ON- AND"NETHCD OF - N
PRODUCI NG THE SAME Techni cal FleLd of ‘the- Inventlon '
The present inventi-on relates to.an aqueous-erulsiof
and” a et hod of producing the saire. Background of -t he
Invention As an adhesive conposition excellent in an
adhesi on property under nornmal conditions and heat
resi stant creep, an adhesive osition containing
an et hyl ene- vi nyl acetatgPESFVFgR?FPHna

nonomner - based copol yner aqueous enul sion and a
polyurethane aqueous enul sion is known (Japanese

Pat ent ication Laid-Open (JP-A) No.
[ o UG8 L RON: ARBCMERRgP) oF  EBADAR NG, TR, sauE
conposition suitable for adhesive between a
wood- based naterlal and a polyvinyl chloride sheet.
Fromth 1 of en¥|ron¥ﬂn al problens, a

SRRIRAL eg ing to a polyolef in

p ¥ S =
sheet and also mnth espect _t ol yol ef |n sheet
adr% PSSR oA .eaw- ian zalates to A9 AgreONs, emulsion and

proper * |t|ons and . heat reS|stant
H° r%r%éﬁﬁ n?o ? fBP8 t han those of a
ponV|nyI chloride sheet is required. As an adhesive
conposition excellent in heat resistant creep - 1

an n_adhesi op propert der normal conditions for a
pcﬁmmmgﬁgﬂﬂscl osed an adhesi ve

COﬁ'pOilst an gdhesive composition excellent in an adhesion property

under normal conditions and heat resistant creep, an adhesive
composition . cpntaining an ethylene-vinyl
acetate-polyfunctional monomer-based copolymer agueous
emulsion and a polyﬁrethane agueous emulsion is km_:nm {(Japanese
Patent Application Laid-Open (JP-A) No. 9-194811, [Claims],
[0017]) and there is disclosed an adhesive compqs:l.tion suitable
for adheslve between a wood-based material and alpolyvinyl
chloride sheet.

From the atahdpoint of environmental problems, a polyvinyl
chloride eheet is shifting to a polyolefin sheet‘. and also with
respect to a polyolefin sheet, an adhesive composition
excellent in an adhesion'property'under normal conditions and
heat resistant creep which are equal to or more than those of
a polyvinylvchloride sheet is required.

As an adhesive composition excellent in heat resistant creep



obt ai ned by: enul si on- pol yneri zi ng- et hyl ene-and. vi nyl -
acetate . w th ammoni um persul f at e- usi-rig- a ‘pol-yuret hane" -
aqueous enul'sion - as"a seed (JP-A No. 2004-211037,~. =~
[Caim1], [0035]]."The present inventors have made an

attenpt to produce an -aqueous enul sion obtained by

further enul sion-polynerizing ethylene and vinyl

acetate with amoni um persul fate as a catal yst using

a pbyurnt kdhesioneonsopanLy oinder o noxmel jeepfdtigns for a
to Exanple 1 of JP-A No. 2004-211037, however, the
enﬂpélfggeﬁépyﬁbﬁﬁt at tlardi ts Mispioapdan aghagiye,cqomposition
of the Invention An object of the present invention is

"t ooptaingd by emjisien-podimenhzing ekhuleng rnd Jinyl acetate
excel lent in heat resistant creep, and a nethod of

pr ¥4tk amnanian passulfatereathg & Rotrusethanpaqueous emulsion
investigated to find an aqueous emrulsion with few

bresl endeed (SEchiKed ABOSc21aRaTscdGRaAR Ay, 190381)-

t hat an aqueous enul sion giving an adhesi ve excell ent

iy hcthe REnaanhdnvandorshaye mage dd attemnt @ RFoduce an
a met hod of roduci ng an aqueous enul sion conprisin
endaieens pBF‘YRﬂi’-PEi ﬁ@g@imqﬂmétﬁ%‘éhaaueeu&ﬂém-ao erizing
with sone kinds of nmononers under a certain.

copthylene and rwnyl carprated wikh papuenium, papsyfate as a

That is, the present i pvention provides the, follom%gp a sead

[172t8lyet psing| B ROAFEROYDABE ADARNS  SBIABHPR;
P S ALy % S EioousLe 1 of JP-A No. 2004-211037, howsver, the

emulsion polymerization did not progress.

Disclosure of the Invention

An object of the preéent invention is to provide an agueous
emulsion giving an adhesive excellent in heat resistant creep,
and a method of producing the game.

The present inventors have investigated to £ind an aqueous
emulsion with few problems as described above, and resultantly

- found fhat an agqueous emulsion giving an adhesive excellent in
heat resi?tant creep can be produced according to a method of
producing an - agueous emulsion comprising
emulsion-poiyméfiéing.a pelyurethane aqueous emulsion with .
some kinds of monomers under a certain condition, and have
completed the present invention.

That is, the present invention provides the following (1]



emul-si on -conpri-si-ng emul si on- pol yreri zi-ng-a :
pol yur et hane. . aqueous enul si on and” nonomners. contalnlngfr
et hyl ene, V|nyL ester. - and pol yfuncti onal nononer -wth

a redox catal yst .containing a salt of a transition
metal , erysorbic acids and/or ascorbic acids as a
reduci ng agent. [2] The nethod according to [1], :
‘wherein the redox catal yst contains hydrogen peroxide
as afp i zing agent. [3] A nodified pol yurethane
aqueous enul sion obtained by the nethod according to

[1] par] [RImetidd AFoRdpLEENE166 TR mdAIFiede piiYuiietthane aqueous
pol yur et hane aqueous . enul sion according to [3]. [ 5]

A %ﬁdl&ii%rpoﬁbfnp&u.ﬁﬂngn afiitsiva-poyphefgtngf 4 heolyurethane
adhesive according to [4], and a base materi al

capaiyuacdis 8RadsLoN and\Rbiibmelks] cditalming athylene, vinyl estexr
according to [5], wherein a polyolefin layer is

f ur @y pbagEaacefonhltMienomée with e redomscatalpytrcontaining a
[7] A nmethod for producing a nodified polyurethane

aquaalt ofmd Transdvipn wetldl herisopbiel aciddi rnd/or ascorbic
nononers containi ng ethyl ene, vinyl ester and

pol wicldst agnal redneiwg aglemta pol yuret hane aqueous
emul sion in the presence of a redox catal yst

cont[@i]nithe method atcardingntd i[A],mhereisr ther kedox catalyst
aci ds and/or ascorbic acids as a reducing agent, and
3 leatalgsahyldregeanperaxkide afs hmommauau&naoagamt.
abo%glsgﬂsgdified polyurethane agqueous emulsion obtained by the
method according to [1] or [2].
[4] An adhesive comprising the modified polyurethane agqueous
emulsion according to [3].
[5] A laminate comprising an adhesive layer made of the adhesive
according to [4], and a base material capable of absorbing
water.
[6] The laminate according to [5], wherein a polyolefin layer
is further laminatéd at the side of the adhesive layer.
[7] A method for producing a‘modified polyurethane aqueoﬁs
emulsion comprising the steps of:
adding monomers containing ethylene, vinyl ester and
polyfunctional monomer into a polyurethane agueous emulsion in
the presence of a redox catalyst containing a salt of a

transition metal, erysorbic acids and/or ascorbic acids as a

reducing agent, and



-Mode - for Carrying Qut of the Invention The present
invention will be illustrated-in detail below The
pol yur et hane aqueous enul sion used in the present

i nvention is an aqueous enul sion containing:-a =~ .
pol yuret hane dispersed in water, the polyurethane
bei ng obtained by reacting a polyisocyante. conpound
with a polyol compound, further if necessary, with
ot her chadndsat And bempasatuirarvfEiromiabéwe 20C to about 80T.
exanpl e, an acetone nethod, prepolynmer m xi ng met hod, .
ketimne nethod, hot nelt dispersion nmethod and the

i ke are nentioned. As the polyisocyanate conpound,

or gafede R | Cnnyeireg ©u tc e cthel STiveantdpnt wo or nore

i socyanate conpounds in the nolecule used for usual

pol yur effhanpresenit diniven tdroen wddfli becdl.lusdpmsati€d ¢n detail below.
exanpl es thereof include aliphatic diisocyanates such

as 1, 4- feer putyutethand i sgegonsat epmulsiénhaeedt iyl dhe present
di i socyanate (HDI), 2,2,4-trinmethyl hexanmet hyl ene

di i sowemtdton is an aqueous emulsion containing a polyurethane
3-i socyanat enet hyl -3, 5, 5-tri net hyl cycl ohexyl

i sodi@persediowatemxthepdiangrethinegbaingahtained by reacting
met hyl cycl ohexyl - 2, 4-di i socyanat e, :

et i@ Ipoddiceayante Gomposns arktthe a palgtcdneompound, further if
di i socyanate (XDl),

1, 3nsceEsas.awith)othesy composndisancAs this reaction methed, for
t et ramet hyl xyl yl ene dii socyanate, trans
cyclexempdss- an aqitionecpathed, pPEepolynes sdxiaganethod, ketimine
the 1like; aromatic diisocyanates such as

2, Amedhod.chet melt ddispersiommethyd gnd the Likeyareamentioned.

di i socyanate (TDl), ,
As the polyisocyanate compound, organic polylsocyanate

compoufxds having two or more isocyanate compounds in the
molecule used for usual polyurethane production are mentioned.
Specific examples thereof include aliphatic diisocyanates such
as l,4-tetramethylene diisocyanate, 1,6-hexamethylene
diisocyanate (HDI) -, 2,2, 4-tr1methylt§examéthylene
diisocyanate, 3-isocyanatemethyl-3,5,5-trimethylcyclohexyl
isocyanate, dicyclohexylmethane-4, 4'-diisocyanate,
methylcyclohexyl-2,4-diisocyanate,

methylcyclohexyl-2,6-diisocyanate, xylylene d:l.:l._socyanate
(XDI), 1 ,3-bis(isocyanate)methylcyclohexane,
tetramethylxylylene di:l.sdcyanate, trans
c’yclohéxane-l .4-diisocyanate, lysine dilsocyanate and the

like; aromatic diisocyanates such as 2,4-toluylene



di phenyl net hane-4, 4' -di i socyanate (M), :

1, 5" -napht hene diisocyanate, tolidine- diisocyanate,

di phenyl net hyl net hane _ dii socyanate, o

t etraal kyl di phenyl met hane-di i socyanate, 4.4'-B benzyl.

di i socyanate, 1, 3-phenyl ene diisocyanate and the

“like; triisocyanates such as |ysine ester

triisocyanate, triphenylnethane triisocyanate,

1, 6dlisoogenate t(TDBPCYyaRa6éetoluylene diisocyanate (TDI),

1, 8-i socyanat e- 4, 4-i socyanat e net hyl oct ane,

1, 3ddphengimeitiianerd , i -dtdepagahatebi c{MDINept ake5 ' ~-naphthene

triisocyanate, adduct of trinethylol propane with

t ol diieneyatiaiteqc\taididineadtiitsoocfanateart diphepyipatbylmethane

with 1, 6-hexanethylene diisocyanate, and the I|ike,

anddtieseyanntbe ustdtraajkyldiphenydmbthaneson oflidlsocyanate,

or- nore. As the polyol conpound, conpounds havi ng two

_or Mudé-dindnayll diisocyanatehe I3 -<phenylsnal diisocyanate and

usual “pol yur-et hane - producti on are nentioned, and

spethéi tikeanttitsodyenates rmichias dysinel estex tohipsocyanate,

such as ethylene glycol, diethylene glycol, propylene

gl ytoiphénglinethandi ol , 1, 6rhémecydneke.neopent ¥l 6,11-undecane

gl ycol, trinethyl ol propane, glycerin and the like;

pol yetheocypoatel s b iieneymiats 4l erksqpyanste methyloctane,

_pol ypropyl ene glycol, polytetranethyleno ether glyco
andli Be6rhawampthydener pol ytriisopyanats.from bdicycloheptane

di carboxylic acids such as adipic acid, sebacic acid,

i t atohigogyanatenl eddughhed i timethylmipropane cyith toluylene

i sophthalic acid, fumaric acid, succinic acid, oxalic

aci @iisegyanateaci d, adfuctri c afi d, priwpthyielgropane with

suberic acid, 5
1,6~hexamethylene diisocyanate, and th_e like, and these may be

used singly or in combination of two or more.

‘As the polyol compound, compounds having two or more
hydroxyl groups in the molecule used for usual polyurethane
productionarénmntioned,andspecificexamplesthereofinclude
polyhydr1§ alcohols such as ethylene glycol, diethylene glycol,
propylene glycol, 1,4-butaned161. 1,6-hexanediol, neopentyl
glycol, trimethylolpropane, glycerin and the like; polyether
polyols such as polyethylene glycol,-polypropylene glycol,
polytetramethylene__ﬂether glycol and the like; polyester polyols
oﬁtained.from dicarboxflic acids_such.as adipic acid, sebacic
acid, itaconic acid, malelc anhydride, terephthélic_acid,
isophthalic acid, fumaric acid; sﬁccinic acid, oxallc acidf

malonic acid, glutaric acid, pimelic acid, suberic acid,



azel aic acid and the |ike and pol yol conpounds such as
et hyl ene glycol, diethylene glycol, propylene glycol,
1, 4- butanedi ol , - 1, 6- hexanedi ol , neopentyl gl'ycol,

1, 2- propanediol, 1, 3-propanediol, 1,9-nonanediol,"
3-net hyl -1, 5- pentanedi ol , 1, 3- propanedi ol ,
triprolylene glycol, trinethyl ol propane, glycerin and
the |ike; polylactone-based pol yester polyols such as
pol gzebabtaxishengdotlys|1ikeohnd Dolytdiy conpoundsuch afcethylene
and the Iike; polybutadi ene polyol or hydrogenated

subglyaods diethebéne wilyandr.bprepyleseyglycol, 1,4-butanediol,
pol yt hi oet her pol yol, polyacrylate polyol and the

| i ki, 6+hexanediodn of nedpemtyhili cgdyoeb. i nt ol a2-propanediol,
nol ecul e in produci ng a pol yuret hane agqueous enul si on

i s brafpropanediote Ilst9aimonangdiiodn d3spethyhyl a5-pentanediol,
pol yur et hane aqueous emulsion in water can be

i np} o¥epiropanaedtohpotininrodylene | gdveedat | bhimethylolpropane,

e R

hydrophilic group, there are nentioned, for exanple,
congptyeeclinandithe lkei @olylactanshibagedpolpester pedyols such
a structural unit derived from pol yethyl ene glycol _in

t heas pollysapralartions polyad, mokmﬂem@&\lew ghgctone and
having reactivity with an isocyanate group, such as a
yﬂthmyligﬂemﬂolﬂhﬂﬂﬁﬂéﬁn%ﬂﬂﬁkﬂohyQFO%W' ited substances
primary amino group (-NH2), secondary am no groug
( =NHeRerE i he Dokecavhanatens t Polyodier r polythlgether polyol,
hydr ophi li ¢ group-containi ng conpound in some cases).

As PoragkEybate | PeLYPburnd othe Wik®- conpound, for
exanple, sulfonic acid-containing compounds such as
3, 4- di Wtassinatden gHra chy@epphilic group into a moleaule in

producing a polyurethane aqueous emulsion is preferable since
stabiiity when dispersing a polyurethane aqueous emulsion in
water can be improved. As a compound used for introduction of
a hydrophilic group, there are mentioned, for example,
.compounds having a nonionic hydrophilic group such as a
structural unit derived from polyethylene glycol in the
molecule and havingi one or more active hyd’rogéns having
reactivity with an isocyanate group, such as a sulfohyl group,
carboxyl group, hydroxyl group, primary amino group (-NHz),
secondary amino group (=NH) and the like (hereinafter, referred
to as hydrophilic group-containing compound in some cases).
As the hydrophilic group-containing compound, for example,
sulfonic acid-containing compounds lsuch as

3,4-4diaminobutanesulfonic acid,



6 3, 6-di am no-2:tol uenesul fonic acid,

2, 6-di am nobenzenesul f oni ¢ aci d, ‘ R

N- (2- am noet hyl ) - 2- am noet hyl sul foni ¢c -acid and ‘th

i ke; carboxylic acid-containing conmpounds such as
2,2-dinethylollactic acid, 2,2-dinmethyl ol propionic

acid, 2,2-dinethylolvaleric acid and the |like. The

hydrophi lic group-containi ng conmpounds nay be used

si ny) ¢- A aninc-2hitshidmssulfiontdm or nore. A acid,
pol yur et hane aqueous enul sion containing in the

ol 2p6H @&t amei fylssmEid sul fpmi obt ai ned by using these acid,
hydr ophilic group-containing conmpounds is called

i OrONEZ- @iinwdthiyel ) sdvaminosty lns forsla f acddacande the like;
ability. Therefore, it is easily dispersed in water,
andeattmey i@ ef ematlld domtidmdyngof | npompouydswat er 8uch as
resi stance of an aqueous enul sion obtained by further

ema si-ahtnpsthylolrickia nooicher 2v2-dimekhylolkprepionic acid,
aqueous emul sion. As the hydrophilic group, anionic

gr cys-dimstigelalvaldty | actdoapd dheokikegr o Fpreadaydrophilic
the like are preferable, and particularly, a sulfonyl

gr ogoups- qordfsirelnie compounis naybe ugah §4nglyAr in combination
further inproving water resistance of an aqueous

emofsitwo axt amowsl. by enul si on pol yneri zation of a

nononer. The anionic group is preferably neutralized

usual | } phlyurethane agusoumyenydaioneentainingiin the molecule
agent includes tertiary am ne conpounds such_ as

triaet hyAzophélic group obtained by using these hydrophilic

group-containing compounds is called ionomer structure, and
itself has a surface active ability. Therefore, it is easily
dispersed in water, and shows a prefe-raple tendency of improving
water resistance of an agueous emulsion obtained by further
emulsion-polymerizing a monomer with a polyurethane aqueous
emulsion. |

As the hydrophilic group, anionic groups such as a sulfonyl
group, carboxyl group and the like are preferable, and
particularly, a sulfonyl group is preferable since it has a
tendency of further improving water resistance of an agueous
emulsion obtained by emulsion polymerization of a monomer.

The anionic group 1s preferably neutralized usually with
a neutralizing agent. The neutralizing agent includes
tertiary amine compounds suéh as  triethylamine,

triethanolamine and the like; inorganic alkali compounds such



triethanol am-ne and the |ike; inorganic alkali~

conpounds such ~ 7 - as sodi um hydroxi de and the i ke;

anmoni a and the like.- I n producing a pol yuret hane

aqueous enul sion, a conmpound containing in the

nmol ecul e ‘acti ve hydrogen capable of reacting wth an

i socyanate conpound and which is different fromthe

hydr ophi li c group-containing conmpound may be used, if
nec@8sgpgiumi hydroxigder padecthe %Eb?n anmeRka opndnhe like.

nmol ecul ar wei ght control. Exanples of such a_conpound

i ncl udelBHd® ing Arped Yadietdangs aqyaensaemuleion, a compound
et hyl enedi am ne, 1, 4 -butanediamne, 1, 6

- heRantainingdn $he reternle agidvenhudregen apahle of reacting
containing a tertiary amne such as triethanol am ne

and¥iER #piisoapaeate orePRounehaRd Whieh ke differept from the
but anol and the |ike. As the pol yurethane aqueous :
emPEAEAPhLLEegroup-opn talaingrempaund pay he usady df Recessary,
emul si ons may be used.as they are. Specifically 7 7

Ter€oh ibe RItDIRRRKIPHa e xEansionaninolegpier Neioht contzol.
manuf act ured by Dai ni ppon Ink & Chem cals, Inc.,
UPREXRIP198 o0 8uchuh fogpownd inglude e lyhydrlg amine compounds
industries, Ltd., U 53 U-54, U-56 manufactured b

sunfReh g athyienedianine , L. 4-butanedipmipgy L. g‘fﬁz"me"i“‘me
nmet ho f produci ng a nodified pol yurethane aquegus

oSt ghe, L 1ad pp LeuiRin attolile SoRtaNnind popertiary amine
ermul si.on  pol yngrization usin ‘hyl.epe, vinyl ester

AncPY 1% nEEL BEARRO LORE, 208 FRoHRS .o MPHREIAPHPLs such as
po'rl\{euigl?atrpo 'e e ufr?o S, ebrﬁjtl:asxllgf and the like.

As the polyurethane aqueous semulsion, commercially
available polyurethane agueous emulsions may be used as they
are.

Specifically mentioned are HYDRAN EC0OS-3000, ADS-120,
ADS-110 manufactured by Dainippon Ink & Chemicals, Inc., UPRENE
UXA-3005 manufactured by Sanyo chemical industries,Ltd., U-53,
U-54, U-56 manufactured by Sumika Bayer Urethane Co.,Ltd., and
the like.

The method of producing a modified polyurethane agueous
emulsion of the present invention is a method for emulsion
polymerization using ethylene, vinyl ester and polYf.unctional
monomer as monomers and using a polyurethane agqueous emulsion
as a seed. Hereinafter, this process is referred to as a seed

polymerizatioﬁ process.



as a seed. Hereinafter, this process is referred to as
a seed polynerization process. 8 As the vinyl--ester
used for the seed pol ynerization process, for .
exanpl e, al kylvinyl esters such as vinyl acetate,

vinyl butyrate, vinyl propionate, vinyl pivalate,
vinyl laurate, vinyl isononanoate, vinyl versatate,

o ur e S LsGR AR 8 s e} process.
U e ST, el B, S ‘ifﬁ""@éﬁ{l Hoddieo, v
°” ierite s i EPeetonalE 1 PT ﬁ%&ﬂie&ésgw laurate,
p°'%£»¢8f%”§'fmﬁ'é?= SR TN T ——
Spotn e ViRl Rasen bR o BpU b 1 D RaRe e i peGsea.  Among
h.”é'#delt TR 4 &%ﬁ%“{q‘i‘%@méﬂ Tt B T e
e éL? L%?‘é"rals”?gﬁ tﬁbeaé‘%ﬁfvl"&%u‘ ifsfﬁéﬁ?“hm 3 parts
LA AR o et fz. i e o
heg'ﬁ’ resi sﬁ[ anczdg?efe*{)heeI %égam?) %@l}% e seed

pol yfre&-héat# & CE% Eohd S po?ﬁung?ﬁaﬂhf fnerlﬁé‘ﬁoﬁéfﬁb apable of

et hyl ene, ter and I onal  nononer,

OIS thd ac%b b% RbrbCEthydents ﬁBHK.’I.S”bGn&Q%ea monomer such

as ethylene, vinyl ester and the like. Specific examples of

the polyfunctional monomer include triallyl cyanurate,
triallyl 1sdcyanurate, diallyl pht'halate and the like.

The used amount of the polyfunctional monomer is about 0.01
to 1 part by weight, preferably aboui: 0.05 to 0.5 parts by weight
based on 100 parts by weight of a vinyl ester used in the seed
polymerization process, ‘ and within this range, there is a
preferable tendency of improving heat resistance creep.

The monomer used in the seed polymerization process is a
monomer different from ethylene, vinyl ester and polyfunct:l.oqal
monomer, and monomers capable of feeding one ethylenic double
bond (hereinaftér, referred to as dopolymeri’zable monomex in
some cases) may be used, and specific examples thereof include

vinyl halides such as vinyl chloride, wiinyl bromide and the



bond (hereinafter, referred to as copol yneri-zabl e
nononer in sone cases) nmay be used, and specific
exanpl es thereof include  vinyl halides such as vinyl
chloride, vinyl bromde and the 9 Ilike; vinylidene
hal i des such as vinylidene chloride and the |Iike;

vi nyl conpound such as vinyl phosphoni c aci d,
vinyl sul fonic acid and salts thereof and the Iike;

ar ONAke§ vihglidefitChaPsash Vs eele af vikiylideng ohdoride and the
chl orostyrene and the Ilike; (meth)acrylic acids such

as mekiegcr WimyRci dompeinidi C sitsh d apd tiimylipimisphonic acid,
(et h)acryl ates such as nethyl (neth)acrylate, butyl

(mevhhgabuh@baic’asioyahiaxshlteneh8ract yandethadlike; aromatic
i ke: a,B-unsaturated dicarboxylic acids such as

mal ¢iayas ﬁhcmlsesﬁur]ﬁtlkeﬂra-mtmwymeawm”ostymne and the
t he i k

itaconic acid and nitriles such as

(rrefLlhka¢r Yheeh) ackglaodathas! siseh asryéthadregliochcidd, acrylic
N- net hyl ol acryl am de, N butoxynet hyl acryl am de and the

| i kagidal land cotpeunddkeych aghédh)scryilatdee asdchhe as  methyl
i ke. The use ampunt of the copol ynmerizabl e nononer is

usuginbyh)abrprate, by vbughi or (meth)serfretdl|y 102-ethylhexyl
parts by weigh or | ess based on 100 parts by wei ght
of {hethpaetrydatentand theovddke: ;MusntUdedicarboxylic
pol ynmeri zation process. In the. present invention, a
r edecidassdchassl maleisc askd, malébe sehyidride, suceinic acid,
pol yneri zation process. The redox-based catal yst neans
a chtatgsicsysaeddgenandt i ndhea r ddikegl byiktxikesn ofuch  as
an oxi di zi ng agent and a reduci ng agent.
(meth)acrylonitrile and the 1like: acrylamides such as
N-methylolacrylamide, N-butoxymethylacrylamide and the like;
allyl compounds such allyl sulofnate and the like.
The use amount of the copolymerizable monomer is usually
20 parts by weight or less, preferably 10 parts by weigh or less
based on 100 parts by weight of the total amount of a monomer
used in the seed polymerization process;
In the present invention, a redox-based catalyst is used
in the seed polymerization process.
The redox-based catalyst means a 6ata1yst system generating
a radical by reaction of an oxidizing agent and a r_educing agent.
The redox-based catalyst can generate a radical even at lower
temperatures of about 25T.
The reaction is initiated by heat generation caused by

mixing of an oxidizing agent and a reducing agent at one time

- 10 =



The redox-based catal yst can generate a radical even
at lower tenperatures of about 251C. The reaction is
initiated by heat generation caused by mixing of an
oxi di zi ng agent and a reduci ng agent at one tine 10
or in division. The method of adding to the

pol yneri zati on systemincludes a nethod of adding
bot h an oxi di zing agent and a reduci ng agent

Si Mght 4RCAUSL¥1bA, 2 THETINEENOE 6F VaddOig bbo MO PoIPmerization
and the like, a nethod of adding one of an oxidizing

agegi s8R fnéRsid ROmaTRLAE & RARNY ¥otR d®dxidizing agent and
pol yireri zati on system and addi ng another one in a

| umg Qédh819§V£§5Q9 S¥mE1 E8RbHEs1 R NEn t €L im or An tdfvision by
reduci ng agent Tor the redox-based catal yst,

eri aepppEngCani® 1He19%eaS A0KBLACACHE Aadihg!DU® of an oxidizing
together with a salt of a transition netal. As the

sal hgehtAahla8SHéaRE1NE @gent OprevEoREEy €4 theé dpslymerization
sulfates and the |like of 1ron, copper, cobalt,

tit apbtan atickdding &HbeHbY BN 1@ LU o 1ec@ivision by dropping
vanadi um nol ybdenum ceriumand the 1|ike are

nenghQnele Pfkéhem ferrous chloride, ferrous sulfate,
copper sulfate and the |ike are preferably used. The

salt ofasd thansiddwsingt dgent ustpl | theabpetioR-babetlo catalyst,
0.05-fold by weight based on erisorbic acids and/or

asCOrDE6rb L6 i dsidS and/oh st rigeniacidbeard. G84df bbgether with
by weight or nore, there is a preferable tendency of :

| Mpd oxaDE diea reraisoricparetadf emul sion
pol ymeri zation, and when 0.05-fold by wei ght or Iess,

As the salt of a transition metal, for example, chlorides,
sulfates and the like of iron, copper, cobalt, titanium, nickel,
chromium, zinc, manganese, vanadium, 'moiybdenuxn, cerium and the
like are mentioned. OFf them, ferrous chloride, ferrous sulfate,
copper sulfate and the like are preferably used.

The salt of a transition metal is usually about 0.001 to
0.05-fold by wéight based on erisorbic acids and/or asco‘rbic
acids as a reducing agent. When 0.001-fold by weight or more,
there 1s a preferable 'tendency of improving the reaction speed
of emulsion polymerization, andwhen 0. 05-fold by weight or less,
there is a preferable tendency of reducing coloration of the
produced aqueous emulsion.

Examples of the erisorbic acids and/or ascorbic acids as

a reducing agent include erisorbic acid and ascorbic acid, and

additionally, alkall metal salts of them such as sodium salts,
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there is a preferable tendency of reducing col oration

of the produced aqueous enul sion. Exanples of the

eri sorbic acids and/or ascorbic acids as a reducing

agent include erisorbic acid and ascorbic acid, and
additionally, alkali netal salts of them such as

sodiumsalts, - 11 potassiumsalts and the like. O

them sodiumsalts are preferable, and particularly,
sodhyPagsieR’ Bales and ofifd abike. us@E tHem, esodiwg salts are
agent is used usually in an amount of 0.02 to 1 part

by pebobtabis s pali18alas1hy sed D exiisarbiatyl is preferably
ester. \Wien 0.02 parts by weigh or nore, there is a

prehssdbl e tendency of inproving the reaction speed
of enul sion polynerization, and when 1 part by wei ght

or | esyphd heaRcifiglagent ey ngdd agpaldgsiman amount of 0.02 to
di scol oration of the produced aqueous emul sion, and

t hef @dzt by WeLEKE Bisad GAIEC paits by welght aifi B vingl ester.
of the resultant aqueous enulsion, for exanple,

st rgw@h 0., 00PpRFtE DY e DGh ©omdre| [therebsimpraferabde tendency
of a filmmmade of the agueous enul sion. Exanpl es of

t heo®Ainproviagatled rehet ibhaspestd ofhamels on pojymerization, and
i ncl ude persul fates such as ammoni um persul fate,

POt s Wpae byurd £ilet oxdlbsw, thesel fmactaendbndrofi suppressing
per oxi des such as t-butyl peroxide, hydrogen peroxide

andiideolodetidi dihahe prpducednagaeousdemiision, and there is
preferable since handling thereof is sinple and it

shaap e flearatare Y enllencypos shiprpviing @bdldtiies of thedesultant
resul tant aqueous ermul sion.
aqueous emulsion, for example, strength, water resistance and
the like in the case of a film made of the agueous emulsion.

Examples of the oxidizing agent for the redox-based catalyst
include persulfates such as ammonium persulfate, potassium
persulfate, sodium 'persulfate‘and the like; peroxides such as
t-butyl perdxide, hydrogen ﬁeroxide and the like. Of them,
hydrogen peroxide is preferable since handling thereof is
simple and it shows a tendency of suppressing discoloration of
the resultant aqueous emulsion.

One example of the method of producing a modified
polyurethane agqueous emulsion (seed polymerization process)
will be shown below.

A polyurethane agueous emulsion, an emulsion dispersing

asjen’t , all or part of a vinyl ester, a salt of a transition metal,

and if necessary, all or part of a copolymerizable monomer, all
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One exanple of the nethod of producing a nodified
pol yur et hane aqueous enul sion (seed pol yneri zati on

process) wll be shown bel ow. A pol yurethane aqueous
ermul si on, an enul sion dispersing agent, all or part
of a vinyl ester, a salt of a transition netal, and
if necessary, all or part of a copol ynerizable
nmononer, all 12 or part of a polyfunctional nonomer,

anth® Pt bF hZpeDy AR orfdl hohonRas! andosi tewtraliwing agent
i ke, are charged 1n a pressure-resistant vessel,

purgifeh Wddh Riddtdgenactiienanihethéenpekef ureres charged in a
i ncreased usually to about 20 to 800, preferably

ab@tesBhrte- réli1stdift) vés BSEAUpii dod wibll aterogen, then, the
pressurized so that partial pressure of ethylene is

lI\J/; %ﬂﬁiﬁe 15t ckRaddtbusiatiprtibhvoab@d t3 808C 3 preferably
a

xt, an oxidizing agent such as hydrogen

perahdute 4@ ¢ot 76T | ithenangdubebgbhtlyiCathydonéais pressurized
ascorbic acids are gradually mxed in.the

pr ess that’ partialt pyessete abvf athyldéis iz 869allyhabout 1 to 10
oxi di zing agent and erisorbic acids and/ or ascorbic

aciMPa ,mprefierablytatbuti 5h teateeMRend the |ike so that
production thereof 1is made easy. Sinultaneously, the
~renmai nNegtyi aylowtstiering agentneuchaks hydnogerepennitide and the
pol yfuncti onal nonomer are gradually added into the
pr ddder ande pirisarbiccactisnantigokcaptogbitcacids are gradually
tenperature, and the mxture is thermally insul ated
anthisded iR HEprbssireviayistantaressal At atnt Rorto 80C. The
solution in the pressure-resistant vessel
oxidizing agent and erisorbic acids and/or ascorbic acids may
be diluted with water and the like so that production thereof
is made easy.

Simultaneously, the remaining vinyl ester, copolymerizable
monomer and polyfunctional monomer are gradually added into the
pressure-resistant vessel while keeping the temperature, and
the mixture is thermally insulated and stirred until the vinyl
ester in the reaction solution in the pressure-resistant vessel
decreases sufficiently.

When the vinyl ester does not decrease sufficiently, a
redox-based catalyst such as an oxidizing agent and the like
may bhe added.

The use amount of a polyurethane agueous emulsion used in

the seed polymerization process (non-volatile content) is

" usually about 3 to 56 parts by welight based on 100 parts by weight
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decreases sufficiently. Wen the vinyl ester does not

decrease sufficiently, a redox-based catalyst such as

an oxidi zing agent and the |ike may be added. The use

anmount of a pol yuret hane aqueous enul sion used in the

seed pol ynerization process (non-volatile content) is

. usual ly about 3 to 50 parts by weight based on 100

parts by weight 13 of the non-volatile content of

t heofigtBe usorvwo Fa il e rcnhteart dfy thecdgpebyusesmzision. produced
When 3 parts by weigh or nore, there is a preferable

t entignsgedpoymend zagt Joon adiWhenod pdrts thy weigh wiremore, there
50 parts by weight or less, there is a preferable

t endlerx preferalecvrendency cl dmppovimgr an adhmseisgpeeblility, and
of ethylene, vinyl ester and the like. In the seed

pol wheniShpaatspby sedghtaorclad s, there igeanprefayabde tendency
used. Exanples of the emul sifying agent include

pr oo£cimpmroving leswudsionchoiymenication apeadhofl sthyjene, vinyl
saponi fi ed polyvinyl alcohol, hydroxyethylcellul ose,

net @gter| andotke like boxynet hycel | ul ose, starch,

nodi fi ed starch, oxidized -starch, sodium al gi nate and

the |i Kay theniseedc podymariaatdopuphocess, an emulsifying agent
pol yoxyet hyl ene al kyl ether, polyoxyethyl ene

al kyaypheeolsed: her, pol yoxyet hyl ene- pol yoxypr opyl ene

bl ock copol ymer, pol yoxyethyl ene fatty acid ester,

pol yox Famplese ofr Hihennemndsifyingd agant inglufe protection

i ke, anionic surfactants such as al kyl
colloids such as partially or completely saponified polyvinyl

alcohol, hydroxyethylcellulose, methylcellulose,
carboxymethycellulose, starch, modified starch, oxidized
starch, sodium alginate and the like, nonionic surfactants such
as polyoxyethylene alkyl ether, polyoxyethylene alkylphenol
ether, polyoxyethylene-polyoxypropylene block copolymer,
polyoxyethylene fatty acid ester, polyoxyethylene sorbitan
fatty acid ester ahd the like, anionic surfactapts such as alkyl
sulfates, alkylbenzene sulfonates, alkylsulfosuccinates,
alkyldiphenyl ether disulfonates, polyoxyethylene
alkylsulfates, polyoxyethylene alkylphosphates and the like.

Here, polyvinyl alcohol may be modified with a compound
containing a carboxylic acid, sulfonic.acid, siloxane and the
like.

As the polyvinyl alcohbl, particularly, those having an

average polymerization degree of about 100 to 3000 and an
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sul fates, al kyl benzene sul f onat es,

al kyl sul fosucci nates, al kyl di phenyl ether

di sul f onat es, pol yoxyet hyl ene al kyl sul f at es,

pol yoxyet hyl ene al kyl phosphates and the |ike. Here,
pol yvi nyl al cohol may be nodified wth a conpound
containing a carboxylic acid, sulfonic acid, siloxane
and the Iike As the polyvinyl alcohol, particularly,

thos&%e’i%\g n PHEERCEoPORSGEES 2B UbGIADT 8¢ ¥ 98 molt are
about 10 00 and an 14 average saponification

deg@@gﬁaglghout 80 to 98 nol % are suitable. Regarding
t he use anmount of the emul sion dispersing agent, the

non-vol Rb?hﬁdiﬁatﬁ{ﬁ uele ARSuRPWHtAS nEDEeL6h MLes¥ing agent,
is wusually about 3 to 12 parts by weight, preferably

abouyhet nb - v%lBQ:ELtl% ByntBhE b £ Patse il §406h ElldperBing agent is

wei ght of the total anmpunt of nononers used in the

seehsRANMRE absaitl 8NtBr 02esartd ey Giglit, Preferably about 4 to
structural unit derived fromethylene in the produced

aquUesHéer h&Igh € beBedldiy 100 Pérts by welghtr b8 theytotal amount
melght based on 100 parts by weight of the total _

ano bt mehomERE0Hided URNCEheN seled poagmpeiygationaprowess.
process. Particularly, when a structural unit derived

from etiybedentént @i ialiseedctaral anbtnderivédtfrdd ethylene in
parts by weight, there is a preferable tendency of

| mprhel pgoadeed agqubouscertuision iswsuallbyabautirfedto 70 parts

of about O to 101C. When ethylene partial pressure in

t hebgewdightypRseéd adn AV0 parts by welght of the total amount of
monomprsv used i1in the seed polymerization process.
Particularly. when a structural unit derived from ethylene is
contained in an amount of 5 to 35 parts by weight, there 1s a
preferable tendency of improving adhesion force even at lower
temperatures of about 0 to 10T.

When ethylene partial pressure in the seed polymerization
process is 1 MPa or more, there are a tendency of improving the
content of a structural unit derived from ethylene in the
prdduced agueous emulsion and a tendency of reducing reaction
time. On the other hand, a partial pressure of 10 MPa or less

| is preferable from the standpoint of pressure resistance of a
pressure-resistant veésel. |
- For enhancing the proportion of a structural unit derxived

from ethylene based on the total amount of structu:es derived

from all monomers used in the seed polymerization process,
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process is 1 MPa or nore, there area tendency of

inproving the content of a structural unit derived-
fromethylene in the produced aqueous erul sion and a

- tendency of reducing reaction tine. On the other

hand, a partial pressure of 10 MPa or less is

preferable fromthe standpoint of pressure resistance

of a pressure-resistant vessel. For enhancing the

pr opolymepightiont r mayur dhe unativartagedusiyomasmduatied while
based on the total ampunt of structures derived from

al | mahneaening e vinyhestesticootemt vifzamonongnie dhe reaction
15 polynerization may be advant ageously conduct ed

whi belutthont #hnthg phessungtresistanbrvessedfat low level, and
nmononer in the reaction solution in the

pr espactfieal iy anthe csmmintitofl avviieydl esied added initially or
specifically, the amount of a vinyl eater added

i ni subséguentlyubsybenappropyistelppeoptiolled.

controlled. The nodified pol yuret hane aqueous enul sion.

to be prslwoddlfiedspalyunetbhneidAqueons anulgion @ bp produced
about 40 to 75 % and if necessary, the emulsion .

canhbe alinan-stblattilevaontenthofagswaliy cxbdut AP dh 75cwtt, and
used as. it is, alternatively, the water content

t hetfohecesaalyst thie emuleiomccanshe ydilutedowhthyater.

agents described later are added, and the resulti ng

m xt ur &henagueoysc amud sionaganshe asat smdtads, alternatively,
adhesi ve. for wood, adhesive for paper processin
adhtlev¥ater ptontent therepd isi @dIivstededond necessary,

pai nt by coating on the surface of a base mterial.
compounding agents described later are added, and the resulting

mixture can be used as an adhesive such as an adhesive for wood,
adhesive for paper procesgsing, adhesive for plastic, and the
like, or used as a paint by coating 6n the surface of a hase
material.

As the compounding agent capable of being compounded in the
adhesive, for example, thermosetting resins such as urea resins,
melamine resins, phenol resins and the 11ke, fillexrs such as
clay, kaolin, talc, calcium carbonate and the 1like,
.preservatives, rust proof agents, de-foaming agents, foaming
agents, thickening agents such as polyacrylic acids, polyethers
and the like, viscosity controlling agents, flame retardants,
pigmeﬁts sﬁch as titaniﬁm oxide and the like, plasticizers such -
as dibasic acid esters, and the like are mentioned.

It is recommended to use a filler for improving flame
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As the conpoundi ng agent capabl e of bei ng conpounded
in the adhesive, for exanple, thernosetting resins
such as urea resins, nelamne resins, phenol resins
and the like, fillers such as clay, kaolin, talc,
cal cium carbonate and the |ike, preservatives, rust
proof agents, de-foam ng agents, foam ng agents,

t hi ckeni ng agents such as pol yacrylic acids,

pol ¥gtheAant aRfal Hdtdta1 1My 5| 4qhePDig 0l Bhg the use amount
agents, flame retardants, pignments such as titanium

oXi §Re2BEE! {1 Uduetl 1P laboiitC 1266 500 Partas by wesghtacpreferably
esters, and the |like are nentioned. It is recommended

to gseoazdd | p&¥td Wy iWegt adddasn 100 paetsr bynwedghit of the
coatability 1n adhering, and the use anount thereof

| S HeHalrbYabDet cdntenbOOE PEhé Sadyeses olthulgteher abl y
5 to 200 parts by wei ght based on 100 parts by wei ght

of the wH@h-thd aigueduwd Enrilisioh Lbcuagdecassannalbashve, it may
When the aqueous enul sion is used as an adhesive, it

mMaybe s ad Gite PO PPhe ladlesdAdifecabntainingi an aguacus emulsion
aqueous enul sion as an effective ingredient, and when

adhasi an ebfdéctives Dipfedianthcand ehient adheslovpabllities such
water resistance and the like are required, it is

prefernbhe rresisetanthardepsr wakeet hesistandes and the like are
har dener, an isocyanate-based hardener is effective,
andréguissdjppie, 18 hpreberablento onse dThard@ner Hopgether.

XDl and. oligonmers and polyners thereof are nentioned.

The compothéihayrdemanandisddyanateddased havdenerdseffective,

to 20 parts by weight, preferably 1 to 10 parts by
vei gt Hoscexample) phetaboyeveeéngtioned MDI, TDI, HDI, XDI and
oligomers and polymers thereof are mentioned. The compounding
amount of the harder is usually 0.1 to 20 parts by weight,
preferably 1 to 10 parts by weight based on 100 parts by welght
of an aqueous emulsion. As commercially available products,
for examﬁle, Sumidur 44V20, Sumidur N3300 and the 1llke
manufactured by Sumika Bayer tirethane Co.,Ltd. are mentioned.
As the base material which 1s adhered to the adhesive of
the present invention, for example, wood-based mﬁterials such
as wood, plywood, MDF (medium density fiber board), particle
board, fiber board and the like; paper-based materials such as
wall paper,’ wrapping‘paper and the 1like; cellulose-based
materials such as cotton cloth, hemp cloth, rayon and the like;

materials absorbing water such as porous materials and the like;

materials capable of removing water such as non-woven fabric
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of an aqueous enul sion. As commercially avail able
products, for exanple, Sum dur 44VvV20, Sum dur- H3300

~and the |ike manufactured by Sum ka Bayer Urethane

Co., Ltd. are nmentioned. As the base material which is
adhered to the adhesive of the present invention, for
exanpl e, wood-based nmaterials such as wood, plywood,
NDF (rmedi um density fiber board), particle board,

fi bgnd@ el 1akd bR Wekeiopancr - based materials such
as wall paper, wapping paper and the |iKke;

cel l ul oggeRa8CParfPbL’ tRESaAHEH1RE 601 tR8 prekénthenpention 1s
cloth, rayon and the like; mterials absorbing water

SUClhaharRd eBSa'mACerfAF Gapatie df kemovimic Watler, other parts

capabl e of renoving water such as non-woven fabric 17

andmaRebki K8hated "esp Diee.c \Metferlalal lsueh @acpolyolefins such
adhesive of the present invention is adhered to a

mat ki qiolg%ﬁi?élﬁadﬁ, rSODYbPEpYRéns, pbhigstppehe amy the like,

be adhered to plastic materials such as pol yol efins

sucholgeskelkct pylLeachepsl,y popyiapk, chhbystpr and ghé like, or
the |ike, polyesters, polyethers, polyvinyl chloride

andceramickpatekiater 8och wet glasks potbeey ghdsthe like.
pottery and the like. Particularly, a |lam nate

obt ai nepaPyi ¢¥larEy | @Jlaminkeeichtaiambbyi hyminatingaimaterial
a polyolef in via an adhesive of the present

i nvabsbebihgwaterndndsa golyoledin/ viadm adhesdive of the present
conditions approximtely equal to or nore than that

of Anvafthenehabt anhadihesiomprsjeasiy candeposormaeh conditions

conposed of an ethyl ene-vinyl acetate-based copol yner

aquapprorimbhtély epuhh tpodby wicatehthen that of a laminate obtained
via an adhesive composition composed of an ethylene-vinyl
acetate-based copolymer aqueous emulsion and a polyurethane
aqueous emulsion, and 1is excellent remarkably 1in heat
resistance creep.

According to the present invention, there can be produced
an agqueous emulsion having an adhesion property under normal
conditions approximately equal to or more than that of an
adhesive obtained by separately producing an ethylene-vinyl
acetate-based copolymer emulsion and a polyurethane agueous
emﬁlsion and mixing them, additionally, having remarkably
excellent heat resistance creep. |

Further, according to the present invention, an aqueous

emulsion excellent'remarkably in heat resistance creep can be

produced easily and with high reproducibility.
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aqueous emul sion, and is excellent remarkably in heat
resi stance creep. According to the present invention,
there can be produced an aqueous enul sion having an
adhesi on property under nornmal conditions
approximately equal to or nore than that of an
adhesi ve obtai ned by separately producing an .
et hyl ene-vinyl acetate-based copol yner emrul sion and a
pol yur et hane aqueous enul sion and m xing them

addi tionally, having remarkably excellent heat

'resgﬁaﬁgggscreep. Further, according to the present
i nv . an aqueous enul sion excellent renmarkably

i N heatpye Trds¥iAe 1nveak 16 wila bR’ 2dlastratsdl yozedin detail
with high reproducibility. - 18 Exanples The present

i NVBPt 108 £61lowlthd lekakipllaisS bk £ti 1 dRiedillesy ticheay that the
followi ng exanples, but it is needless to say that the

Pr epLabeh fVEITERPLOS 1Oindt NLiNdtsd tdetitessasysmples.
Parts and 3 are by wei ght unless otherw se stated. The

non- volpdrdee HRNIENra'asy Resgiitduhyess nothedwise stated. The
according to JIS K-6828. The viscosity was neasured

by Bepo¥bletilyicuntshtcwas(measihred byed mytHodiactonding to JIS
Co., Ltd.) at 25t. Exanple 1 <Production Exanple of

aqUEoES2 8 Ul THep W 1(eRb)s1 thyn wasampassaredebycBieokfileld viscometer
vessel was introduced a solution prepared by
Pr epianst AcEhEER! by "BoROOSRRGYS ©6. Vilyd. post a2s8C.

Example 1 | '

¢Production Example of aqueous emulsion (Bl)>

Into a pressure-resistant veasel was introduced a solution
prepared by previously dissolving 160 parts of vinyl acetate .
7 parts of polyvinyl alcohbl *PVA-217" (manufactured by Kuraray
Corp., degree of saponification: 88 mol%, average degree of
polymerization: .1700), 2 parts of "PVA-2057 (manufactured by
Kuraray Corp., degree of saponification: dﬂ mol%, average
degree of polymerilization: 500), 40 parts of a polyurethane
aqueous emulsion (Al, anion type urethane emulsidn "HYDRAN
ECOS-3000" manufactured by Dainippon Ink & Chemicals, Inc.,
non-volatile coﬁtent: 40%), 0.005 parts of ferrous sulfate
hepta-hydrate and 0.4 parts of acetic acid in 150 parts of water,
Then, an atmo'spheré in the pressure-resistant vessel was purged

with a nitrogen gas, and the atmosphere in the vessel was heated

up to 60C, then, pressurized with ethylene up to 4.6 MPa. Next,
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7 parts of polyvinyl alcohol 'PVA-217"(manufactured by
Kuraray Corp., degree of saponification: 88 nolt,
average degree of polynerization: 1700), 2 parts of

" PVA- 205" (manufactured by Kuraray Corp., degree of

"~ saponification: 88 nolt, average degree of

pol yneri zati on: 500), 40 parts of a pol yurethane
aqueous enul sion (A, anion type urethane enul sion

ChFZanR? al#“g%_fsm hyWRDeeACHEEE641 8 - 56h fa DD lagaedus solution |

s, Inc., non-volatile content: 40t), 0.005

par h5aoh . é Qalr@dSo £ Woladiut ePEBbAbAYEWdre aldubed wEth water, and
of acetic acid in 150 parts of water. Then, an

 at MazrBRRifAg Bt Bl WaE fhitfd 64Ot SisFjueslyr Uncrease of
with a nitrogen gas, and the atnosphere in the vessel

vas1hgaiad témpdraitd), thhefhePIMsddiuredredidtant vessel was
ethyléene up to 4.6 MPa. Next, 19 0.5 parts of 308

hy desgen rin@B0 %t Kén C A BalaitAonafivepafed By idi@solaihgd 0617 parts
parts of sodiumerisorbate were diluted with water,

andof ¢RI 1l AsobPafuratel 1t epatts D vLaytrdcetate was added
increase of liquid tenperature in the

pr eavEer pes164 33 Hoarsl Vite temperatote frhthe meaction vessel
solution prepared by dissolving 0.17 parts of

trighbYkeptoaraguGiwy iébrl@r@:@liﬁgr%hdi fethpecetate ofisa jacket
added over a period of 3 hours. The tenperature in

t hedagpfiyi ¢hevpoigmerdzationt, FurGlier)y arraquedusmgsolution of
the tenperature of a jacket "during the

pol yg@rogahiparoxiide vas, added(uaml theokixtone ofas stirred until

hydr ogen peroxi de was added, and the m xture was

st i thedcontehtrabion oof cvinyli acebatei byl theereaetion solution

the reaction solution reached 1% or |ess, then, an

un-reached 1& by less ,gtlsenaarr eneredcted ethylene gas was removed,
to obtain an aqueous emulsion (Bl).

The resin composition of the resultant aqueous emulsion (Bl1)
included 22 parts of a structural unit derived from ethylene,
0.1 part of a structural unit derived from triallyl isocyanurate,
9 parts of a resin compbnent (non-volai::l..‘l.e component) derxrived
from the polyurethane aqueous emulsion (A) and 5.3 parts of a
resin component (non-volatile component) derived from
polyvinyl alcohol based on 100 parts of a structural unit
derived from vinyl acetate. The aqueous emulsion {Bl) had a
noriuvolatile content of 52.5% and a viscosity of 1200 mPa‘s.
{Production Example 1 of adhesive and laminate>

To 110 parts of the agqueous emulsion (Bl1) was compounded

5.3 parts of DBE (mixture of dibasic esters (dimethyl succlnate,
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to obtain an aqueous enulsion (Si). The resin
conposition of the resultant aqueous enul sion (B1)

i ncluded 22 parts of a structural unit derived from
ethylene, 0.1 part of a structural unit derived from
triallyl isocyanurate, 9 parts of a resin conponent
(non-vol atile conponent) derived fromthe

pol yur et hane aqueous enul sion (A) and 5.3 parts of a

res h&me%m%péwnamb%yhgo RAERNES] ) mdAtEN6EuteaBy INVISTA
pol yvi nyl “al cohol based on” 1 parts of a structural

uni UAPﬂﬁf ay el p’lrMs.w% 8R4 % Darki oFIAMILE L obtained by
(Si) had a non-volatile content of 52.5% and a

Vi seagbly &il&@f?ﬁ’g PahickeRed ISKi €14 dréexr A-B12f, manufactured
adhesive and | am nate> To 110 parts of the aqueous

enubg SN NIPCOVRIMEPEDQ UFelplh t éred Rfddenirik )Bhrethane -modified

(m xt ure of dibasic esters (dinethyl succinate, 20

di n"pbhybtadicabLredtivé NHgrddileiitht 40k )Rasfauipowiidy, and the
I N\VI STA JAPAN as a plasticizer, and 6 parts of a

subptranaetoad BFbdYyas 2ah ObdhdisliLvel.Ng Usiny dideeradisdsive, an
t hi ckener A-812, nmanufactured by SAN NOPCO LI M TED,

T egh@hekeent tagENRAk, cuhaubosa- apdabsedibpdl pelow:

effective ingredient: 40% was conpounded, and the

pr ogE¢aluationcoraadnasadbesoreey>Usi ng this adhesive,
an adhesion test was conducted as descri bed bel ow.

<Eval ugn aquelouadanalstoh avaae appiliaduat uslegyindiomnanias 1 water

applied at 110 g/n2 on a JAS 1 water resistant

pl ynestlstahitnplgwood; vthgh, cal nohdeingtechhiGr2@d Esheet WS-201E

manuf actured by Dai Ni ppon Printing Co., Ltd.

( pagntufbcturediast Dai Nippon Printing Co., Ltd. (polyolefin sheet,
thickness: 0.16 mm) was laminated and deaerated by a hand roller,
then, allowed to stand still for 1 day while compressing under
50 kg£/900 cm’, compression was released, further dried for 6
days to obtain a laminate.

The peeling strength under normal conditions was measured
at a peeling speed of 200 mm/min by Autograph(manufactured by
Shimadzuf . For the h_eat resistance creep, the laminated was
controlled at 80, then, peeled at a peeling angle of 90° and
at a load of 500 gf/25 mm, and peeled length at each time was
measured. The results are summarized in Table 1.

Example 2
{Production Example of aqueous emulsion (B2)>

The same procedure was conducted as in Example 1 except that

32 parts of a polyurethane aqueous emulsion (A2, ADS-120 (50%)
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thi ckness: 0.16 nm) was | am nated and deaerated by a
hand roller, then, allowed to stand.still for 1 day
whi |l e conpressi ng under 50 kgf/900 cm, conpression
was released, further dried for 6 days to obtain a

| am nate. The peeling strength under normal conditions
was nmeasured at a peeling speed of 200 mmi m n by

Aut ogr aph( manuf actured by Shinadzu). For the heat

resipahAREEtEFEAP by HalmPpa ethweas chenicallbgd Iic.) was used
80t, then, peeled”at a peeling angle of 90 and at a

| oagngtealloff e pdlyvetnane 8gubeist émals 66 (A1 M0 parts of

was neasured. Thé reéesults are summari zed in Table 1.

ExagpbRa £€6S049600Chakif@Etered BEUDALALPPORSINR & Chemicals,
(B2) > The sane procedure was conducted as in Exanple 1

exceRé. § hah Eﬁngggétg_of a pol yur et hane aqueous
emul sion (A2, ADS-120 (50% 21 manufactured by

Dai ni ppMie +8kifk deryisidion éHdhe Yesultait agusbaakdmilsion (B2)
t he pol yur et hane aqueous enul sion (Al . 40 parts of

HYDERARD 88618 29 Qh e bifas ! st o DyrdRi wipp dedivedifrom ethylene,

Chemicals, 1Inc.) in Exanple 1. The resin conposition

of §he peatubt ANdtAHERE] aftllitsdarivsd) fronciriddd ¥ 1socyanurate,
parts of a structural unit derived fromethylene, 0.1

paré pirts 9F aCkesth dcomporkit (b ~volatiila opinponent) derived
i socyanurate, 9 parts of a resin conponent

( nofrom! €lié IpoamEtinte adeeiousdeniledonh¢h) and 5.3 parts of a
pol yur et hane aqueous. enulsion (A) and 5.3 parts of a
r estré@sLONPEbADbNnEnaN- (@oativiodatdlgonccunpatstitled denived from
polyvinyl alcohol based on 100 parts of a gtructural unit
‘der:l.ved from vinyl acetate. The aqueous emulsion (B2) had a
non-volatile content of 53.1% and a viscosity of 7570 mPa-s.
To 110 parts of this agueous emulsion (B2) was compounded
5.3 parts of DBE manufactured by INVISTA JAPAN, and 0.5 parts
of a substance obtained by 2-fold diluting a thickener A-812
manufactured by SAN NOPCO LIMITED was compounded, and the
product was used as an adhesive and an adhesion test was
conducted as described in Example 1
Comparative Example 1
{Production Example of aqueous emulsion (C)>
The same procedure was conducted as in Examp_le 1 except that
. 0.5 parts of sodium persulfate” was used instead of "0.5 parts

of 30% hydrogen peroxide-containing agqueocus solution and 0.6

parts of sodium erisorbate” in Example 1.
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pol yvi nyl al cohol based on 100 parts of a structura
unit derived fromvinyl acetate. The aqueous enul sion
(B2) had a non-volatile content of 53.1% and a
viscosity of 7570 nmPas. To 110 parts of this aqueous
enmul sion (B2) was conpounded 5.3 parts of DBE
manuf act ured by | NVI STA JAPAN, and 0.5 parts of a
substance obtained by 2-fold diluting a thickener

A-812 vinyiasbdeatdebinSANNGHddurd-dsvfant vessel did not
conmpounded, and the product was used as an adhesive

and deeredsesi and! as! ewdisioANgolindrasatdtsar ppegrensed.
Exanpl e 1 Conparative Exanple 1 <Production Exanpl e of
agucompaeatt veOExafMpreThe sane procedure was conduct ed
as in Exanple 1 except that "0.5 parts of sodium

per gRrbatetivAsEkanple ot eathylienelvinyar hmetatesgwyfunctional
hydr ogen per oxi de-cont ai ni ng aqueous sol ution and 0.6

par nenofmesobiagedctopolipmee” aguebsampimalion 22)>Vi nyl

acetate in the pressure-resistant vessel did not

decr easmtappassuvesresipbanhoregsdl waspinpredseed a solution

Conpar ati ve Exanple 2 <Production Exanpl e of

et hpkeparetnyy mrstidusly dlbsodvingal 80npanvterobhHadayl acetate,

copol ynmer aqueous emnulsion (D)> Into a

. pr e8paxs:s of ipntinydsatbohal RVA-Gltedmanufactuvad by Kuraray

prepared by previously dissolving 180 parts of vinyl

aceCarp, , 6egaebsoﬁfsppbytfﬁqhtabnohaB mpYA, 2average degree of

(rmanuf actured by Kuraray
polymerization: 1700), 2.3 parts of "PVA-205" (manufactured by
Kuraray Corp., degree of saponification: 88 mol%, average
degree of polymerization: 500), 0.005 parts of ferrous sulfate
-hepta-hydrate and 0.4 parts of acetic acid in 160 parts of water.
Then, an atmosphere in the pressure-resistant vessel was purged
with a nitrogen gas, and the atmosphere in the vessel was heated
up to 60C, then, pressurized with ethylene up to 4.6 MPa. Next,
0.33 parts of 30% hydrogen peroxide-containing aqueous solution
and 0.6 parts of sodium erisorbate were diluted with water, and
dropping of them was initiated. Subsequently, increase of
liquid temperature in the | pressure-resistant vessel was
confirmed, then, a solution prepared by dissolving 0.19 parts
of triallyl isocyanurate in 10 parts of vinyl acetate was added
over a period of 3 hours. - The temperature in the reaction vessel
was kept at 60T by controlling the temperature of a jacket

during the polymerization, further, an aqueous solution of
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Corp., degree of saponification: 88 nolt, average
degree of polynerization: 1700), 2.3 parts of

" PVA- 205" (manufactured by Kuraray Corp., degree of
saponification: 88 nolt, average degree of

pol yneri zation: 500), 0.005 parts of ferrous sulfate
hept a- hydrate and 0.4 parts of acetic acid in 160
parts of water. Then, an atnosphere in the

Pr e hydrOgetSheLaRLAY f ndaed , Naidathe WilkBufenvas aidrred until
gas, and the atnosphere in the vessel was heated up

t 0 GR80 cohkentritasnl oz ¢dnylt BcetBYeenn ghet fedction solution
MPa. Next, 0.33 parts of 304 hydrogen

per @eadhedont sl dgs A¢HeAY ars Ghuireabted sty Yepsyns wis removed,

sodium eri sorbate were diluted with water, and

dr ogpi Ng g¥tdiiem V@ | Nnethflése-FLhgEqueatbraterpodgfanctional
of liquid tenperature in the pressure-resistant

ves mehowet-baeed copdlymeenagaesnsubmalspoapdbdd by
di ssolving 0.19 parts of triallyl isocyanurate in 10

parts ofhyiraginechpdeliion adithe msultantcragudous éuulsion (D)
hours. The tenperature in the reaction vessel was

keptinellu@edCzhyparts raff la strtbturalpmst Wdericfed from ethylene,
jacket during the polynerization, further, an aqueous

sol ot Lgart of 2Bsthudtoped undtaderxi-ved €raodexti akilyl tsecyanurate,
m xture was stirred until the concentration of vinyl
aceantle 5.4 tgerteact i an resint icomponemthatedfved frem, polyvinyl
then, an un-reacted ethyl ene gas was renoved, to
obt alooholebaybdnenviog | partd af-gpatruntariadnsnit derived from
nonomner - based copol yner aqueous enul sion (D). The
r esvhngbnpostaiten oThehaguesustemulatioro(®)chafdisaonon-volatile
(D) included 22 parts of a structural unit derived
froooetapteaf, 55.0% and a viscosity of 3000 mPa-s.
<{Production Example of adhesive and laminate)
To 100 parts of the agueous emulsion (b) was compounded 4.8
parts of DBE manufactured by INVISTA JAPAN, and 4 parts of a
substance obtained bjr 2-fold d:l.lut:l.xig a thickener A-812
manufactured by SAN NOPCO LIMITED was compounded, and the
product was used as an adhesive. Using this adhesive, an
adhesion test was conducted as described in Example 1. The
results are summarized in Table 1.
Comparative Example 3
'¢<Production Example of adhesive composition composed of agqueous
emulsion (D} and polyurethane agueous emulsion>
100 parts of the agqueous emulsion (D) obtained in

Comparative Example 2, 10.6 .parts of an anion type urethane

- 24 -



0.1 part of a structural unit derived fromtriallyl

i socyanurate, and 5.4 parts of a resin conponent
derived from pol yvinyl al cohol based on 100 parts of
a structural unit derived from vinyl acetate. The
aqueous emul sion (D) had a non-volatile content of
55.0% and a viscosity of 3000 nPas. <Production
Exanpl e of adhesive and | anmi nate> To 100 parts of the

agueemnlstons "HYDRRN BEOSC20D0UN(dsshdsctPréd oY D ippon Ink &
manuf act ured by | NVI STA JAPAN, and 4 parts of a

subsChemdcallsgi Iad. byndniebllatiietthgtént ifdkE @nd 5.3 parts of
A-812 manufactured by SAN NOPCO LI M TED was

conpdBRdednufubthired WY JINVISPA UAPANawedd asiisouified, and pH
Usi ng this adhesive, an adhesion test was conducted

as dtberebfdwas d&Xjupted o Theo Dewithso A2 partEwE 264 ammonia,
in Table 1. Conparative Exanple 3 <Production Exanple

of athhesivd pamtesiolfi an subgiears Wbttt by e2eféidnailuting a
(D) and pol yuret hane aqueous enul sion> 100 parts of

t he thlekesermAssbd (Minuwhdctuws i by CEAN NOPC© LIMITED was
Exanple 2, 10.6 parts of an anion type urethane - 24

enul ePMPOUBISRAN &R ANPin (athasiact.ur Ydiny ERiei apfhesive, the
Ink & Chemcals, Inc., non-volatile content: 408) and

5. 3 pame adifesikRE teakuvastcomtudyed W Si/Exdhde ier eThe results
conmpounded, and pH thereof was adjusted to 8 to 9

wi t haxe 2sywamaxi zéd 268 Babbeih, then, 4 parts of a

subst ance obtained by 2-fold diluting a thickener

A- 81CompawA tikve rExamgyle M NOPCO LI M TED was

<Production Example of adhesive composition composed of
ethylene-vinyl acetate-polyfunctional monomer-based
copolymer aqueous emulsion (D) and polyurethane agqueous
emulsion) |

100 parts of the agueous emulsion (D) obtained in
Comparative Example 2, 8.5 parts of an anion type urethane
emulsion “HYDRAN ADS-120" (manufactured by Dainippon Ink &
Chemicals, Inc., non-volatile content: 50%) and 5.3 parts of
DBE manufactured by INVISTAR JAPAN were compounded, and pH
thereof was adjusted to 8 to 9 with 0.2 parts of 25% ammonia,
then, 4 parts of a substance obtained by 2-fold dilufing.a
thickener A-812 manufactured by SAN NOPCO LIMITED w&s
compounded, t§ obtain an adhesive. Using this adhesive, the
gsame adhesion test was conducted as in Example 1. The results

are summarized in Table 1.
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conpounded, to obtain an adhesive. Using this

adhesive, the sane adhesion test was conducted as in

Exanple 1. The results are summarized in Table 1.

Conpar ative Exanple 4 <Production Exanpl e of adhesive

conposi tion conposed of ethyl ene-vinyl

acet at e- pol yfuncti onal - nononer - based copol yner

aqueous enul sion (D) and pol yuret hane aqueous

enuCsmparatfife pExampbé She aqueous emnul sion (D)

obtained in Conparative Exanple 2, 8.5 parts of an

ani dhrodpetiont Bameplenof sagueduly DsurdLesh 10BDD>

(manuf actured by Dai ni ppon Ink Chemcals, Inc.,

non- vol &xitd @ poessute-568) s tarit Vepselds vas dintpiuced a solution
manuf act ured by | NVI STAR JAPAN wer e conpounded, and pH

t heprepared bylprevdousiysdiesolving D70 parts off vipyl acetate,
amoni a, then, 4 parts of a substance obtained by

2- f dlpcantid of ipodywingtl skeokol APYAZ 247 utmanufagteyed Ry Kuraray
NOPCO LI M TED was conpounded, to obtain an adhesive.

Usi Borphi sGeghesi of sapenificatiomestdrmoll; ayerage degree of
conducted as in Exanple 1. The results are sumarized

i n Palymexriz@biopnbz@a) i ¢ cpErtepr® TPVWPr 205 ct (manufactured by
Exanpl e of aqueous emulsion (E)> Into a

pr ckenaray e€prpant degres afissapenifiieetiansopg: i, average
prepared by previously dissolving 170 parts of_ vinyl

acedegree of papixmgripgmonnyﬁ098eo|4§| pamge of/'a polyurethane
(manuf actured by Kurara '

agqueous emulsion (A¥(polyester-based anion type urethane
émulsion *HYDRAN ECO0S-3000" manufactured by Dainippon Ink &
Chemicals, Inc., non-volatile content: 40%), 0.005 parts of
ferrous sulfate hepta-hydrate and 0.4 parts of acetic acid in
150 parts of water. Then, an atmosphere 1in the
pressure-resistant vessel was purged with a nitrogen gas, and
the atmosphere in the vessel was heated up to 60T, then,
.pressurized with ethylene up to 4.6 MPa. Next, 0.5 parts of
30% hydrbgen peroxide-containing aqueous solution and 0.6 parts
of sodium erisorbate were diluted,with‘wéter, and dropping of
them was initiated. The temperature in the reaction vessel was
kept at 60C by controlling the temperature of a jacket during
the polymerization, further, an agueous solution of hydrogen ‘
peroxide was added, and the mixture was stirred until the
concentration of vinyl acetate in the feaction_solution reached

1% or less, then, an un-reacted ethylene gas was removed, to
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Corp., degree of saponification: 88 nolt, average
degree of polynerization: 1700),6 parts of "PVA-205
(manuf actured by Kuraray Corp., degree of
saponification: 88 nolt, average degree of

pol ymeri zation: 500), 40 parts of a pol yurethane
aqueous enul sion (A) (pol yester-based ani on type

- urethane enul sion "HYDRAN ECOS- 3000" manuf act ured by

Dai fﬁﬁmlh |2 u%xe@@ﬁ"bfnﬁh.%dohmw’) .non-vol atile
content: 404) 005 parts of ferrous sulfate

hept a- hyHeates B Bop4sRELbA o¥ tﬁ&%éeﬁ;ﬁfdtﬁ: BGuedh8 emulsion (E)
parts of water. Then, an atnosphere in the

Pr e Ind18nde’® 22t ﬂftyaﬁfsal s¥¢28cRuradtuid t erivdd @3dh ethylene,
gas, and the atnosphere in the vessel was heated up

to @liparithelof HIEset | Foifipdhént ClHvhSPELaPL1O dofitent) of the
MPa. Next, 0.5 parts of 304 hydrogen

per Wrﬁmﬁm aAEQUANA0I 447 Opaftl B£6 adarésin Obomponent
sodium erisorbate were diluted with water, and

dr ofiod vollatihe aewten ) tdfapemehyztﬂmﬂ baseidion 100 parts
the reaction vessel was kept at 609C by controlling

t heoffeapetaustaral @njiécierided Egomt #Enyl acetate.
pol ynmeri zation; further, an aqueous sol ution of

hydr ogeThe peresudcenits Loit ¢ ) ltad! aldvn wodatilewentent of 52.9%
stirred until the concentration of vinyl acetate in

t heandaat ¥aBcoslityi 06 1880hmBa-84 or |less, then, an
un-reacted ethyl ene gas was renoved, to 26 obtain an

aqueousIetol1diogpaxts of TEieis eniul sd@p (OB ) wasncompourded 5.3 parts

resul tant aqueous emulsion (E) included 22 parts of a

st r aftDBE nanofactared dsy TNVISTANJAPAR, and § pai-teobfa substance

resin component (non-volatile content) of the
obtained by 2-fold diluting a thickener A-812 manufactured by
SAN NOPCO LIMITED was compounded, to obtain an adhesive, and
using this adhesive, the same adhesion test was conducted as
in Example 1. The results are summarized in Table 1.
Comparative Example 6
<Production Example of ethylene-vinyl acetate-based copolymer
aqueous emulslon (F)> |

Into a pressure-resistant vessel was introduced a solution

prepared by previously dissolving 190 parts of vinyl acetate,
2.3 parts of polyvinyl alcohol “PVA-217" (manufactured by
Kuraray Corp., degree  of saponification: 88 mol%¥, average
degree of polymerization: 1700), 7 parts of “PVA-205"

{(manufactured by Kuraray Corp., degree of saponification: 88

mol%, average degree of polymerization: 500), 0.005 parts of
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aqueous emulsion (A), and 4.7 parts of a resin
conponent (non-volatile content) of polyvinyl alcohol
based on 100 parts of a structural unit derived from
vinyl acetate. The aqueous enul sion (E) had a

non-vol atile content of 52.9% and a viscosity of 1890
mPas. Into 110 parts of this enmulsion (E) was
conmpounded 5.3 parts of DBE nmanufactured by | NvI STA

JAPARpraods Ceyfdtte tlept astif@iratec an@bd od Tty o h6kdic acid in
diluting a thickener A-812 manufactured by SAN NOPCO

LI M T&D wpartenpafhdedatép. obt arhena) adifsi atmodplexe 1in the
usi ng thi s adhesive, the sane adhesion test was

© concpréssurs- rés d@np vesbelThas paryéd with aumerbgetl gas, and
in Table 1. Conparative Exanple 6 <Production Exanple

of ethy| abRovphdte 28Rt &he- RAWAGICGRMN m&te&unOHS 60°C, then,
emul sion (F)> Into a. pressure-resistant vesse

I nt rptkesar fzad witthoethylensr apg by s \MPraus| Next, 0.33 parts of
di ssolving 190 parts of vinyl acetate, 2.3 parts of
pol Bl hhirdzbgehgerd®i@ertoh taimiltiggafuécds bplufioarand 0.6 parts
Corp.., degree of saponification: 88 nolt, average
degrade sofdipm grdsprbatewerdd Mi)jutedarith watePyaRddropping of
(manuf actured by Kuraray Corp., degree of
sapdiiem wasiini ti8tedw| Theatempeeathens da tiie reaction vessel vas
pol ymeri zation: 500), 0.005 parts of - 27 ferrous
sul katpt hep6aThigr sbatzolling thé ttenleriinirec ofcaadket during
160 parts of water. Then, an atnosphere in the
pr edher podymestizatiops sﬁurﬁherp uagesiqueons solutigrerof hydrogen
gas, and
peroxide was added, and the mixture was stirred until the
concentration of vinyl acetate in the reaction solution reached
1% or less, then, an un-reacted ethylene gas was removed, to
obtain an ethylene-vinyl acetate-based copolymer agqueous
emulsion (F).

The resin composition of the resultant aqueous emulsion (F)
included 22 parts of a structural unit derived from ethylene,
and 4.9 parts of a resin component (non-volatile content) of
polyvinyl alcohol based on 100 parts of a structural unit
derived from vinyl acetate. The aqueous emulsion (F) had a
non-volatile content of 55.0% and a viscosity of 1200 mPa-s.
<Production Example of adhesive c’ompbsition composed of agqueous
emulsion (F) and polyurethane aqueous emulsion)

100 parts of the agqueous emulsion (F), 10.6 parts of an anion

type urethane emulsion "“HYDRAN ECO0S-3000" (manufactured by
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t he atnosphere in the vessel was heated up to 60t,

then, pressurized with ethylene up to 4.6 MPa. Next,

0.33 parts of 30% hydrogen peroxi de-cont ai ni ng

aqueous solution-and 0.6 parts of sodium erisorbate

were diluted with water, and dropping of them was

initiated. The tenperature in the reaction vessel was

kept at 60 C by controlling the tenperature of a

J ackglin i&g;'fo?ﬁnaﬁ RecahYSRId 7 3hc0') ndHLOriLL 08 cRAeRES 40%) and
rogen

sol ution peroxide was added, and the

M X5URELNREs Y ﬁﬁﬁ‘i’n&ﬂﬂfdﬁﬁﬁ%ﬁd 5§ R S Uﬂﬁmfwytﬂﬂompounded

acetate I n the reaction so on“reached 1% or |ess,

t henajdh Eﬁek‘éﬁ‘ftvﬁ‘éb &&Wbe&& 37§ t4PS wi e . Wpaikes of 25% ammonia,
obtai n "an et hyl ene-vinyl acetate-based copol ynmer

aquenln, MPartd de- )1. distiindd SHEROREA By QLfblla diluting a

resul tant aqueous enul sion (F) included 22" parts of a

SUT gRidk@hed A-d¢2i VRAnGELSLEEEY! ehP. SRV NDFCQALIMITED was

of a resin conmponent (non-volatile content) of

pol ¥¥hPBlindke@oneb BBE&SEN Cin 18GhEFIVE. Ofusiny e adhesive, the
unit derived fromvinyl acetate. The aqueous enul sion

(F) shad Aanesfon At wasCovh8abtel &5 M Erafipde 1. The results
viscosity of 1200 nPas. <Production Exanple of

adhgebVgumparasels 2R eapRased of aqueous enulsion (F)
and pol yur et hane aqueous enul sion> 100 parts of the
aqueous emul si on (F) 10.6 parts of an anion type

ur et hane emul si on "HYDRAN ECOS- 3000" (manuf actured by
28 Dai ni ppon Ink & Chenicals, Inc., non-volatile
content: 408) and 5.3 parts of DBE manufactured by

I NVI STA JAPAN wer e conpounded,
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and pH thereof was.adjusted to 8 to 9 wth 0.2 parts

of 258 ammoni a,
by 2-fold diluting a
SAN NOPCO LI M TED was
Usi ng this adhesive,
test was conducted as in Exanple 1. The results

adhesi ve

t hen,

to obtain an

sane

summari zed in Table 1. 29 Table 1 Exaapl
Conpar ati ve Conparative Caeparativs Conparative Co
1 2 zzanpla axam e 3 zz~le Runp"” 6 | a6
emul sion 110 B2

parative

Agqueous enul sion 110 Bl Agueous
100 100 100 D Aqueous

Aqueous

110 PBrahddacous

emul

si on.

emul sion 100 F

6 parts of a substance obtai ned
t hi ckener A-812 manufactured by

conmpounded,
t he

adhesi on
are
Exanpl e

enmul si on

Example
1

Exanple
2

Comparative
Example 2

Agqueous
emulsion
{(B1)

110

Comparative
 Bxsaple 3

Coaparative
Example 4

Comparative
Exanple 9

Comparative
Exsmple 6

Aqueous
emulision

(B2)

110

Agueous
emulsion .

(D)

100

100

100

Agueous
amulsion

(E)

110

Aqueous
emulsion

(F)

100

ECOS-3000 _

| [
(=]
-

(-

10.6

 ADS-120

DBE

5.3

4.8

|

+3

o

2-fold
diluted
A-812

0.5

~N n|{m
il
tn |woon]

25%
ammonia

.2

water

Viscosity
(BH-10
| mPa - 8)

10100

23200

12400

11600

10560

12600

11100

Adheslon
test

Strength
under

‘| normal ,
conditions

{N/25mm)

47

49

39

45

49

44

45

Heat
resistance
creep.,
8o
Peeled
distance
{mm)

1 hour

| 3 hours

5 hours

23

31

o oW

18

los
200<
200<

21
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ECOS- 3000 10.6 10.6 ADS-120 8.5 DBE 5.3 5.3 4.8 5.3
5,3 5.3 5.3 2-told diluted 6 0.5 4 4 2.5 6 6 A-812
25% ammonia 0.2 0.2 water Viscosity (BH 10 10100
23200 12400 11600 10560 12600 11100 nPas Adhesi on
test Strength wunder normal 47 49 39 45 49 44 45
conditions N 25mm Heat resistance creep, sol Peeled
di st ance

ECOS-3000: HYDRAN ECOS-3000 manufactured by Dainippon Ink

& Chemicals, Inc.

ADS-120: HYDRAN ADS-120 manufactured by Dainippon Ink &

Chemicals, Inc.
DBE: DBE manufactured by INVISTA JAPAN
2-fold diluted A-812: obtained by z-foid diluting A-812

manufactured by SAN NOPCO LIMITED
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(m) 1 hour 1.5 1.58 351057 3 hours 2 5 23 6 13
200< 21 5 hours 3 7 31 8 18 200< 29 30 ECGCs-3000:
HYDRAN ECOS- 3000 nmanuf actured by Dai ni ppon Ink &
Chem cals, Inc. ADS-120: HYDRAN ADS- 120 nmanufactured
by Dai ni ppon Ink & Chemcals, Inc. DBE: DBE

manuf actured by I NVI STA JAPAN 2-fold diluted A 812:
obtained by 2-fold diluting A-812 nmanufactured by SAN
NOPCO LIM TED 31 As apparent from Table 1,
reproduction of JP-A No. 2004-211037 is di fficult
(Conpar @d vappugenke fivom hqutae . 1} hereprodudtiom of JP-A No.
nmet hod of the present invention (Exanples 1 and 2)

was beope2iniIrdecdstfyoulbq atipatiatd vl BkBmphée asgnhowever, the
i nvention has strength under normal conditions

apprprodudelon awttod of thetpréséne iadrarstdoh (Examples 1 and 2)
(Conpar ative Exanple 2) containing only an

et hywan bevpewformed aanilyl.yf Thé ladhediveofntie present invention
copol ynmer - cont ai ni ng aqueous enul sion as an effective

| ngrieai esttremyth turider afoxmiic VoL {ibhs\ dpprdieintifillly equal to

Conparative Exanples 3, 4 and 6) containing the

copathete roft dihiea mdheg 1¥el ¢ Comparnt svenExanple 2) containing only

pol yur et hane .aqueous enul sion. However, the heat

r esiagt anceethydpnetvitngl acetate—polyfuncti.onal monomer
copolymer-containing aqueous emulsion as an effective
ingredient, and those of adhesives (JP-A No. 9-194811,
Comparative Examples 3. 4 and 6) containing the
copolymer-containing aqueous emulsion and a polyurethane
‘aqueous emulsion. However, the heat resistance creep of the
adhesive of the present invention is more excellent even in a
longer period of time.

Further, when a polyfunctional monomer is not used in seed

polymerization '(Comparat:l.ve Example 5), heat resistance creep

lowers remarkably.

Industrial Applicability

The modified polyurethane aqueous emulsion produced by the
method of the preseﬁt invention can be suitably used in one pot
type adhesives such as those for carpentry, for paper proc;éssing,
for wall paper, for wrapping, for (secondary) plywood, for

building site, for building factory, for lamination, for f£iber,
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adhesive of the present invention is nore excellent

even in a |longer period of tinme. Further, when a

pol yfunctional nonomer is not used in seed

pol yneri zati on (Conparative Exanple 5), heat

resistance creep |lowers remarkably. Industria

Applicability The nodified pol yurethane aqueous

enmul si on produced by the nethod of the present

i nvefior domesstire, fort abiryl wmark truaiompoifort ypek binding and the
adhesi ves such as those for carpentry, for paper

pr ocktké ndwo pot typd aghpeivesarsimgphacdener together; paints,
(secondary) plywood, for building site, for building

factamg, therlikei nation, for fiber, - 32 for
donestic, for civil construction, for book binding and
the Ilike; two pot type adhesives using a hardener

together; paints, and the like. 33 Wat is clained
is: 1. A nethod for producing a nodified pol yurethane
aqueous emul si on conprising enul sion-polynerizing a
pol yur et hane aqueous enul sion as a seed and nononers
cont ai ni ng ethyl ene, vinyl ester and pol yfunctiona
nmononmer with a redox catal yst containing a salt of a
transition netal, erysorbic acids and/or ascorbic
acids as a reducing agent. 2. The nethod according to
Claim1, wherein the redox catalyst contains hydrogen
per oxi de as an oxidi zi ng agent.
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3. A nodified pol yuret hane aqueous enul si on obt ai ned

by the nmethod according to Cdaim1l or 2. 4. An

adhesi ve conprising the nodified pol yurethane aqueous

ermul sion according to Claim3. 5. A lamnate

conprising an adhesive |ayer nmade of the adhesive

according to Caim4, and a base material capabl e of

Whabri¥ reladaest 16, The | aninate according to O aimb5,

wherein a polyolefin layer is further |am nated at

the side of the adhesive layer. 7. A nmethod for

produci ng anddidd | Bk pprydueiiang agueeiied eollarethane agueous
conprising the steps of: adding nononers containin

erpls e, COMPRA g MR o @ VWﬁEPFéHSIEWEWBNEFegHPBe aqueocus
BrPL YA e&%‘a&eséé‘&eggé.rﬁw&&é éé}}tatitﬁe.m%r %%%gasnaf, %inyl ester
redox catalyst contarning a salt of a (transition

88d alpol 9FMAOE DbfiaBC mdhon8d/ ritaSCcaHr kiedexacdatnlasta cddtaining a
reduci ng agent, and heating at the tenperature of from , ,
shbutoD @ trangidionggetal, 3grysorbic acids and/or ascorbic acids

as a reducing agent.

2. The method according to Claim 1, wherein the redox

catalyst contains hydrogen peroxide as an oxidizing agent.

3. A modified polyurethane aqueous emulsion obtained by the

method according to Claim 1 or 2.

4. An adhesive comprising the modified polyurethane agqueous

emulsion according to Claim 3.

5. A laminate comprising an adhesive layer made of the

adhesive according to Claim 4, and a base material capable of

absorbing water,

6. The laminate according to Claim 5, wherein a polyoclefin

layer is further laminated at the side of the adhesive layer.

7. A method for producing a modified polyurethane agqueous
emulsion comprising the steps of:

adding wmonomers c¢ontaining ethylene, vinyl ester and
polyfunctional monomer into a polyurethane aquecus emulsion in
the presence of a redox catalyst containing a salt of a

transition metal, erysorbic acids and/or ascorbinc acids as a
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reducing agent, and

heating at the temperature of £rom about 20T to about 80T.
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