SPECI FI CATI ON AQUEQUS EMULSI ON AND METHOD OF PRODUCI NG
THE SAME Technical Field of the Invention The present
i nvention relates to an aqueous enul sion and a net hod
of producing the sane. Background of the Invention As
an adhesi ve conposition excellent in an adhesion
property under normal conditions and heat resistant
creep, an adhesive conposition containing an
et hyl ene-vi nyl . acet at e-$REGIBHCATEMRI nononer - based
copol ymer aqueous emnul sion and a pol yuret hane aqueous
emul sion is known (Japanese Patent Application
Lai d- Open (JP-A) No. 9-194811, [C alnB% LOOl?%k and
t her e AQURIDUS | EMEBS EON aMﬁésMEr'EHQ%n%s? PBUCINGt APESAME
for adhesive between a wood-based material and a
pol yvinyl chloride sheet. Fromthe standpoi nt of
envi ronnent al problens, a poI¥V|nyI chl oride sheet is
Stadhnigal Fielbb|ob| the Epeentiand also with respect
to a polyolefin sheet, an adhesive conposition
excefMhenprieseat ABNedtdenpredates teden Agregus emulsion and
dondi tions and heat resistant creep which are equa
teo megtined cof herodwebeg othe aS@BEyvi nyl chloride sheet
is required. As an adhesive conposition excellent in
heat resistant creep and an adhesi on property under
normal conditions for a polyolefin sheet, there is

PN G e | YRVEHBEHOR| t | on

As an adhesive composition excellent in an adhesion property
under normal conditions and heat resistant creep, an adhesive
composition | containing an ethylene-vinyl
acetate-polyfunctional monomer-based copolymer aqueous
emulsion and a polyurethane agueous emulsion is known {Japanese
Patent Application Laid-Open (JP-A} No. 9-194811, [Claims],
[0017]) and theré is disclosed an adhesive composition suitable
for adhesive between a wood-based material and a polyvinyl
chloride sheet. |

From the standpoint of environmental problems, a polyvinyl
chloride éheet 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 polyvinyl chloride 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 amoni um persul fate using a pol yurethane
aqueous enul sion as a seed (JP-A No. 2004-211037,

[Claim1], [0035]). The present inventors have nade an
attenpt to produce an aqueous enul sion obtained by

further enul sion-polynerizing ethylene and vinyl

acetate with anmonium persulfate as a catal yst using

Ao ¥HI e dIPee GifjUgapeartyt sindexs moxeall coubkivions for a
to Exanple 1 of JP-A No. 2004-211037, however, the
YoAlyd 1T 10 stz ahiede disddnstlpsedr essadbesivesaepposition
of the Invention An object of the present invention is

tgh A iGE d Bya emaqeaons podymesileing eithy laneadndsvipyl acetate
excellent in heat resistant creep, and a nethod.of
RFiadilanfigninn pereul fate presdsena polomethanaaqgueous emulsion
investigated to find an aqueous emrulsion with few

ROk arEeds( egc Mde R ehoyvzl 1661, rEGlatmnt iy [093RY) -

that an aqueous enul sion giving an adhesi ve excel | ent

in Ieat presiestadhventepsc haveempdedavedtiempidtagpraduce an
a method of produci ng an aqueous enul si on conpri si ng
efgieounn - @nbYaton zbbgaanpd by sfuriengemelisieRppelpierizing
with sone kinds of nmononers under a certain

ot lémm, andd vHagel soephtecwitthe preakiem; pedsyldate as a
That is, the present invention provides the follow ng
[ddtayd6] usity A& npohpdréthapeodaieayss ¢pylsien as a seed

pol yur et-hane aqueous
according to Example 1 of JP-A No. 2004-211037, however, the

emulsion polymerization did not progress.

Disclosure of the Invention

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

The present inventors have investigated to £ind an aqueous
emulsion with few problems as described above, and resultantly
found that an aqueous emulsion giving an adhesive excellent ip
heat resistant creep can be produced according to a method of
producing an agueous emulsion comprising
emulsion-polymérizing_a polyurethane 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]



ermul si on conpri sing emnul sion-polynerizing a

pol yur et hane aqueous enul si on and nononers contai ni ng
et hyl ene, vinyl ester and polyfunctional nononmer wth
a redox catalyst containing a salt of a transition
netal, 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
asggn Tidizing agent. [3] A nodified polyurethane
agueous” énmul si on obtained by the nethod according to

[1#1 ral pbtnbdl £02 ?#@ﬁ’ﬁ;&%&&i@ﬂe&hﬁg sjk'feit[ﬁﬁne aqueous

yar et hane "aqueou sion according 51

po ,
A LAy Dabg co .féflg%aré V5 d By r{2ey ofa t R 1yurethane
ad Ing to [4],

esi vé accor and a base mmteri al

Caggﬁégugfetngkfﬁc?ﬂ \%%d ﬁ{@ﬁ&ﬁeré @onﬂ?ﬁﬂi@iﬂ' 88h@lene, vinyl ester

acc I'ng ereln a polyolefin layer is

]E g?hg%%ﬂ%ﬁdﬂ?ffgnﬁi ndiford ¥ G 1dh BhPeddRasdti€rysy fontaining a

or producing a nodified pol yurethane

agug9¥Sore UL $LAB1 ¢2BR et B9 ,t BRySbepicohciaddand/or ascorbic
nononers contal ning ethylene, vinyl ester and

pog¥iagcggogageagegﬁgrabghq_a pol yur et hane aqueous
emul stion In the preSence of a redox catal yst

COTgﬁ‘i PhBImatadh! aBbofaihgaRel 19N Whledleinetheorkidox catalyst
aci d§ and/or ascorbic acids as a reducing agent, and
ggréb'hﬂﬂiﬁk harbgeRepatraikedel akr am dkadt za@4Calgenthout
[3] A modified polyurethane aqueous emulsion 6btained by the
method according to [1] or [2].
[4] An adhesive comprising the modified polyurethane agueous
emulsion according te [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 laminated at the side of the adhesive layer.
[7] A method for producing a modified polyurethane aqueous
emulsion comprising the steps of:
adding monomers containing ethylene, vinyl ester and
polyfunctional monomer into a polyurethane agqueous emulsion in
the presence of a redox catalyst containing a salt of a

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

reducing agent, and



Mode for Carrying Qut of the Invention The present
invention wll be illustrated in detail below The
pol yur et hane aqueous enul sion used in the present
invention is an aqueous enul sion containing a

pol yur et hane dispersed in water, the pol yurethane
bei ng obtained by reacting a polyisocyante conpound
with a polyol compound, further if necessary, with

ot her conpounds. thi s ' ‘ T bout 80C.
exanpl té?gggn%c?é't Bﬁé ﬁﬁg'f%eo‘[aa?a%ée%gl ggnélﬁ%%ogtngbrreﬁwoog ped
ketimne nethod, hot nelt dispersion nethod and the

i ke are nentioned. As the polyisocyanate conpound,

Or §AIC £BY lé'a%g&ﬁgabgt BHTRAY dSv@\iiRg two or nore
is d for usual

pol yur'ﬁﬁQ%% Y5l i%aewgﬁﬂtﬁé)'qu;usé@&@& ifi detail below.

exanpl es of 1 nclude I phat1 c diisocyanates such

as 1, t I di}iggﬁﬁgagﬁ 13iBnheysaet{yy| €he present
diisoé@%ﬁa?@ H%%f?%§?2f£-trinethyPhexaﬁEthylene

di 3QEKRA}NE is an agueous emulsion containing a polyurethane
3-|socyanatenethj?-s,5,5-tr|nethylcyclohexyl

i s %?)@%%%ﬁﬁ Wateehexyd HRhRaRthahe B i8§ ObIRA by reacting
met hylcycl

ohexyl - 2, 4-di i Socyanat e,

methyoqya! tel oMo XA @ polpdiendmpound, further 1if
di i sOcydnate XDl),

1, Jeliesda38C YRl oh DRI KbRyudldeXanks this reaction method, for
tetramet hyl'xyl yl ene diisocyanate, trans

CY iR anean et dritPf¥ @A81E, pF o5 D¥mél: ndeayiywae ehadd ketimine
the 1like; aromatic diisocyanates such as
2, 4ieltPlody,! B8 melt dispersion method and the like are mentioned.
As the polyisocyanate compound, organic polyisocyanate
compouhds having two or more isocyanate compounds in the
molecule used for usual polyurethane production are mentioned.
Specific examples thereof include aliphatic diisocyanates such
as 1,4-tetramethylene diisocyanate . 1, 6-hexamethylene
diisocyanate (HDI), 2,2,4 -trimethylhexaméthylene
diisocyanate, 3-isocyanatemethyl-3.,5, 5-trimethylcyclohexyl
isocyanate, dicyclohexylmethane-4,4'-diisocyanate,
methylcyclohexyl-2,4-diisocyanate,
methylcyclohexyl-2,6-dlisocyanate, xylylene diisocyanate
(XDI), 1,3-bis{isocyanate)methylcyclohexane,
tetramethylxylylene diisdcyanate, trans

cyclohexane-1,4-diisocyanate, lysine diisocyanate and the

like; aromatic diisocyanates such as 2,4-toluylene



di i socyanate (TDI), 2,6-toluylene diisocyanate (TD),

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

1,5 -napht hene diisocyanate, tolidine diisocyanate,

di phenyl net hyl met hane dii socyanat e,

t et raal kyl di phenyl met hane dii socyanate, 4,4'-dibenzyl

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

like; triisocyanates such as |ysine ester

{rhi396%3aakEe (HPIENY! BEEDRBE UYL hEOC R Gyanate  (TDI),
1, 6, I1- uhdecane ril'socyanate,

1, 831 =4 441 30C ¥l ociang,) , 1,5"-naphthene
1,g}gﬁﬁg¥gﬁg?ﬁ?ﬁgng'?ringgegﬁgFE? bic§clogeptane P

tr P&igs}ﬁgﬁﬁgfe ,addiGtaife ta1BEEYARAPE OPAIPhWNImethylmethane
toluylen

i1 socyanate, adduct of trimethyl ol propane

w gt_ﬂi beylnheyanet hykepgadkiyiasyaeaydmedhdnehe | ididsocyanate,
an tﬁese may be wused singly or in conbination of two

or yMareaifantle RAlNRcyeREIING, Tomenendadiigotyanate and
or nore ~hydroxyl groups in the nolecule used for

UsyRk POk¥UreLD8BEcyRhREEE!4@6h e IRiinonatentdiisocyanate,
speci f.ic exanpl es t%ereof i ncl ude pol yhydric al cohols

S U‘EEi?ﬁeﬁE(mﬁleQﬁ%n@ ycol, girglillylcsanagleycol, prgpeylldreandecane
gl ycol', 174-butanediol, 1,6-hexanediol, neopentyl

9l ¥eeh sobkamaicly ! ol pé opsdeyahveed | 0- Bsdcyarate ketethyloctane,
pol yet her = pol yol s such as pol yet hyl ene gl ycol,

pohyBr gePyesAfethyd@ne Ppol yieudaseiveylates et her bjlopmdioheptane
and the like; polyester polyols obtained from

di g2abavylianate, daddinit asf atkphethgld]lprepanecwidbi d;oluylene
i taconic acid, maleic anhydride, terephthalic acid,
i SgRhkbeyanatel,d, a@@uict aci &f sucdmine tyild lpeegane with

aCI1(:,i ’6—hexa.methylene diisocyanate, and the 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
production are mentioned, and specific examples thereof include
polyhydrié alcohols such as ethylene glycol, diethylene glycol,
propylene glycol, 1,4-butanediol, 1,6-hexanediol, neopentyl
glycol, trimethylolpropane, glycerin and the like; polyether
polyols such as polyethylene glycol, polypropylene glycol,
polytetramethylene ether glycol and the like; polyester polyols
obta:l.ned from dicarboxylic acids such as adipic acid, sebacic
acid, itaconic acid, maleic anhydride, terephthalic acid,

isophthalic acid, fumaric acid, succinic acid, oxalic acidf

malenic acid, glutaric acid, pimelic acid, suberic acld,



mal onic acid, glutaric acid, pinelic acid, suberic

acid, azelaic acid and the |Iike and pol yol conpounds

such as ethylene glycol, diethylene glycol, propylene

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

gl ycol, 1,2-propanediol, 1, 3-propanediol,

1, 9-nonanedi ol , 3-nethyl -1, 5- pent anedi ol ,

1, 3-propanediol, triprolylene glycol,

t r#i?iﬂé A Qﬁagzhe gk ¥eihd p¥§dinBompkands such as ethylene
poly

actone -based polyester polyols such as

o ° 'yedlo) A%l glyealier | acbabanediol,
DL |‘?%%ﬁ%mi’°°qf prépalidl gllyealle e

ut adi ene” polyol or hydrogenat ed

Suf?&£ﬁ@§§ﬂ9&f§160f’ RObYEREPONAt egpeEND| | 1,2-propanediol,
pol yt hi oet her pol yol ,  polyacryl ate polyol and the

| ?3-#:‘5‘&439&@&%9!‘ af, e far@din@Riidll,C grAePhyhtd, B-pentanediol,
nol ecul e Tn produci ng a pol yuret hane agqueous enul si on

| s psehpbpRhEasbICE tisipilylanehgnydiodner srigethylolpropane,
pol yur'et hane.aqueous enul sion In water can be

| NPT PYELI n At TRREN boBEThd ¥ond {BdSsipblgestbr polyols such
hydrophil'ic group, there are nentioned, f or exanple,

C ORP Y A1 1HE o B2 ot , NYSIL P Brinid thygr-dHvalerol@ctone and
a structural unit derived from pol yethyl ene glycol in

t hene ML geY! HaithiiEadiheNpolyolDice drydregdnatedengbstances
having reactivity with an isocyanate group, such as a

sutheP8YE, OF PPLycE&MORayé grpulyollydr pollytidoether polyol,
primary am no group (-NH2), secondary am no group

(=pbllyasgyiheel pheybheantngheelikeeferred to as
hydr ophi I I ¢ group-contai ning conpound in some cases).

As t herdwebapdiionr @Ff oaphydaepphidicg grempouinto farmolecule 1n
ex;::.stlii;:ing a polyurethane agqueous emulsion 1s preferable since
stability 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 having one or more active hydrogéns having
reactivity with an isocyanate group, such as a sulfonyl group,
carboxyl group, hydroxyl group, primary amino group (-NH:),
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 such as

3,4-diaminobutanesulfonic acid,



sul fonl C aci d-cont al ni ng conpounds such as

3, 4-dl am nobut anesul foni ¢ aci d,

3, 6-di am no- 2-t ol uenesul foni c acid,

2, 6-di am nobenzenesul foni ¢ aci d,

N- (2- am noet hyl ) - 2- am noet hyl sul foni c acid and the
i ke; carboxylic acid-containing conpounds such as
2,2-dinmethylollactic acid, 2,2-dinethyl ol propionic

aQ&Cb-qﬁgékﬁﬂJﬁﬂﬁadééﬁgﬂdifdhfﬁﬂ d and the like. The acid,

hydrop C  group -contal ning conpounds may be used
Si y, yRUetel(ss] | two or nore. A acid,
po?&g;éurde%%jhl{eb aqueo@%%ns%n containing in the

E‘%—fg)‘p—Lﬁqr@oMfﬂ@léﬁﬁ%Mﬁdﬁﬁc byagisd N@richeshe 1like;

group-contal ni ng conpounds is called

I Q fo:ﬁ:{]émt Ur .1 1¢ortaS8ling1as acomploag@sact i veuch as
abiT11y.

erefore, It 1s easily dispersed in water,

angl f—r@fﬁeﬁoﬁﬁlﬁ'@:@ée depdency, plaimpteyiolprepienic acid,

resi'stance an aqueous enul si on obtained by further

eyl 5181}, njf@ﬂ&ié‘ﬁié HeRaMhdM ie 2 1pRk) Ur efHmnkydrophilic
aqueous e sion. As the hydrophilic group, anionic

gr S&&t £6n £n § Holmpitlas AP YR uEed kaxid1y060Um acnbination
th I'ke are preferable, and particularly, a sulfonyl

arQHP S ¥ 6hsF@bl e since it has a tendency of
further inproving water resistance of an aqueous

enul SiAOBoQghﬁbﬁﬁgnBya@ﬁ@bﬁé Qiul¥ipiEcbntbiatngf im the molecule

nmononer. The anionic group is preferably neutralized

usyalypir¥giilic group obtained by using these hydrophilic
group-containing compounds 1is called ionomer structure, and
itself has a surface active ability. Therefore, it is easily
dispersed in water, and shows a prefefa‘ple tendency of improving
water resistance of an aqueous emulsion obtained by further
emulsion-polymerizing a monomer with a polyurethane agueous
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 agqueous
emulsion obtained by emulsion polymerization of a monomer.

The anionic group is preferably neutralized usually with
a neutralizing agent. The neutralizing agent includes

tertiary amine compounds such as triethylamine,

triethanolamine and the like; inorganic alkalil compounds such



a neutralizing agent. The neutralizing agent includes
tertiary am ne conpounds such as triethyl am ne,

tri et hanolam ne and the |ike; inorganic alkal

conmpounds such as sodi um hydroxi de and the |ike;
ammoni a and the like. In producing a polyurethane
aqueous enul sion, a conpound containing in the

nol ecul e active hydrogen capable of reacting wth an

| SREY8HA1 EmCRyBARIaaNgnaNtES 15kd} famniemialand the like.
hydrophi i ¢ group- containing conpound maybe used, if

necessg{ produdng ¢ F@l&ﬁﬂ%&h@h@ hAgueoexst emalledoanda compound
nol ecul ar wei ght control. Exanples of such a conpound

I NgbHER1 ROhY N khe MPlacuLeuiNéshydvoheascapable of reacting
et hyl enedi am ne, 1, 4 -butanediamne, 1, 6

- hgxepedhankp8yanatet Bempblinad antiyhhtechcial apfifksent from the
containing a tertiary amne such as triethanol am ne :

anglyiBephi k€c ghuupa! codltd i isctompount magrine nsedhatbhecessary
but anol and the like. | As the pol yurethane aqueous

enmgbsite paLPHBE Gfabhyin avaiensibe aud polechins welghtsontrol.
enmul sions may be used as they are. Specifically

NeRkhApedsad® si¥BRAN dnigdurdd Afc1ABS- §E@Dyhy@bEe kifine compounds
manuf act ured by Dai ni ppon I nk& Chem cal s, |Inc., UPRENE
UXAu28Qhs seAyiiaabatamihy , Soyy-aowtemsdismiimeiudt, 6i-bexanediamine
Ltd., U53, U 54, U 56 nanuf actured by Sum ka

Bagan thetlmns; Golyhyidrdc alentolsheontatnintea ranidary amine
of producing a nodified pol yurethane aqueous enul sion

of sibh piseaiile tharelamme samsd mdidotiker woanpaiephols such as

methanol, ethanol, butanol and the like.

As the polyurethane agqueous emulsion, commercially
avallable 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 agqueous
emulsion of the present invention is a method for emulsion
polymerization using ethylene, vinyl ester and polyfunctional
monomer as monomers and using a polyurethane agueous emulsion

as a seed. Hereinafter, this process is referred to as a seed

polymerization process.



pol yneri zation using ethyl ene, vinyl ester and

pol yfuncti onal nononmer as nononers and using a

pol yur et hane aqueous enul sion as a seed. Hereinafter,

this process is referred to as a seed polynerization

process. As the vinyl ester used for the seed

pol yneri zati on process, for exanple, alkylvinyl

esters such as vinyl acetate, vinyl butyrate, vinyl

pr opi dmatke winyyll epteniused, £or ¥ serd prdymeFiigation process,

I sononanoate, vinyl versatate, and the |like are

mefoI oeealnple\s alky Lwinyl eesters tschragoyinyl ngpetate, vinyl
esters nmay be used. Anobng vinyl ester, vinyl acetate

i sbstytabdy vieyl Pmepdopassouiingfl gHy¥akahg. Scinyl; laurate,
about 60 to 95 parts by weight based on 100 farts bM

wev iy 1 disonioaanoedie ,awbyl veirs at@tenerrd fheglike @ke mentioned.
seed pol yneri zati on process. The pol yfunctiona

nohortie WhREE eSOk oBFWReeV Yl _Et@nymayPLsed. Among
nore et hyl enic double bonds to a nononer such as
etwihpheesteny| virybragetataels Reltapbypsedexanpl es

of the pol yfunctional nononer include triall

cyanurBites use pimguny ofssheaninyl e?SW%MS,AaW%él"att& 95 parts
and the like. The used anmount of the pol yfynctional
mobprieeight dmaad @rOL00; partgaby W%@‘F gﬁ/ﬁ the &P&%W“ﬂt of
about 0.05 to 0.5 parts by wei ght baseg on 100 garts
bymﬂbﬁgﬁrsoﬁsQdviﬂthésFéPduE%gY?ﬁr%ﬁ%t RRgProcess.

pol yneri zation process, _and within this ragggg’there

is a ThefBekBFunethaRALy MOPOMES JBIRF nBaorSIed SiRR2Pe ©OF

creep. The nononer used in the see ol i zation
prgggggngstgo or more ethylenic dou lpe b%rlr'ﬁs %:o a monomer such

as ethylene, vinyl ester and the like. Specific examples of
the polyfunctional monomer include triallyl cyanurate,
triallyl isocyanurate, diallyl phthalate and the like.

The used amount of the polyfunctional monomer is about 0.01
to 1 part by weight, preferably about 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 fromethylene, vinyl ester and polyfunctioqal
monomer, and monomers capable of feeding one ethylenic double
bond (hereinafter, referred to as copolymerizable monomer in
some cases) may be used, and specific examples thereof include

vinyl halides such as vinyl chloride, vinyl bromide and the



nononer different from ethylene, vinyl ester and

pol yfunctional nononer, and nononers capabl e of

f eedi ng one ethyl enic double bond (hereinafter,
referred to as copol yneri zabl e nononmer in sone cases)
may be used, and specific exanples thereof include
vinyl halides such as vinyl chloride, vinyl brom de

and the - 9 |ike; vinylidene halides such as

Vi Ryl de@ﬁn@ﬂh&éhg%a@fgdé@%uéﬁh k&r VA 1 G BHYh 15 and the
as'vin oni Cc acl vi nyl sul foni'c acid and salts

th rlﬁgf ar@iﬂé&ﬁ | ey oﬁﬁﬁ”ﬁt%&chv' B%l S WP Pfosphonic acid,

styrene sty ene orostyrene and the Iike;

a%ﬂ&igﬁikoﬁljﬁﬁ g@izlng?x% 35178t RaerBbiFC aR8l ¢hedqliXe/;C aromatic

acryl ates such as net hyl

%rél ah s Qg&i‘%né l':‘%“?ﬁé\ﬁ{)ylﬁﬁ:er?e' ethYbRe%Yyrene and the

cry ate an i ke: a B-unsaturated_
%ﬁgﬁQXXHkﬁh)Qﬁkgiiéuﬁﬁiﬁ§ RIS @sAglednal e acid, acrylic

ri'’de, succinic acid itaconic acid and the liKke;
nl ta';::'ildes e "L‘ﬁe ('ﬁ]&; ACr YlheBhYhbrelatést heddike; as methyl
acrylani des such as N net hyl ol acryl ani de,

N-R H&a%ﬂ%&l}i'a%fy' ampd@yand t igethyacryalakyl, 2-ethylhexyl
conpounds such al'lyl sulofnate and the [ike. The use

am{ﬁ%tthqfactrﬁﬁ.a‘i%p dpdreghaabl icdonanBruhsatistatéi dAkarboxylic
parts by weight or |ess, preferably 10 parts by weigh

or al-8%% s%'ﬁe@soﬂlalgg.cp%rdi%,b)‘na\&%l:i.(ﬂi‘lfanﬁhfyd&'hﬂet otsalccinic acid,
amount of a nononer wused in the seed polynerization

Pr a¢@sonild t ki eseid i nveréi onlikef edonibasteds  such  as
catal yst is used
(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 catalyst system generating
a radical by reaction of an oxidizing agent and a reducing agent.
The redox-based catalyst can generate a radical even at lower
temperatures of about 25TC.

The reaction 1is initiated by heat generation caused by

mixing of an oxidizing agent and a reducing agent at one time
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in the seed polynerization process. The redox-based
catal yst neans a catal yst systemgenerating a radica
by reaction of an oxidizing agent and a reducing
agent. The redox-based catal yst can generate a

radi cal even at |ower tenperatures of about 250x. The
reaction is initiated by heat generation caused by

m xi ng of an oxidi zi ng agent and a reduci ng agent at

8255%3?9%{’?%#9 Vi r}negl{?(?d 133 h&&dﬁ%aﬁ’@i e t foipRerization

Systemincludes a ne d of adding
bof hoan. oxl i 74 befl #AYY¥1dizing agent and
Si ﬁ%fﬁ ﬁe%%%@d?@gagﬂgghgaggf ia;ad&?%lug?on %3 dr opzpi ngg g

the Like, t | f i zi
gggnfegﬁains adefF Qﬂguffc?ﬁggﬁgg%ggﬁy% 16@?%0&: il A%vision by

a“reducrng agent previ e

i & £ pr e |
i A el T Iy A A iy

regéghggaﬁgegt k86 §H§ Eggﬁf'si‘é@ﬂpﬁgi@ ¥8t the polymerization
errsorbi ¢ acrds and/or a

corbrc acids are used

to ?H:‘gfn ad Qddﬁﬁ thtﬂfezaoﬁé 30 LhiRp oreilaivAs1bhoy dropping
sa of a | I

rans on netal, for exanple, chlorides,

SU%BétﬁﬁeaEQk he like of iron, copper, cobalt,
titanium nrckel, chromum zinc, manganese,

vanadium Rl yPﬁ&HH gCeddtR arrt hene |l ideAoU-dased catalyst,
ment i oned. t hem errous chloride, f errous sulf

algrig ?Bg?faéﬂhé A PO 4dGobie Pl ity tesedher with

The sa a transition metal is usually aboyt 0. 001
toa / 0a9%-bel d brangifbbnbasedion erisorbic acids
an

or ascorbic

As the salt of a transition metal, for example, chlorides,
sulfates and the-like of iron, copper, cobalt, titanium, nickel,
chromium, zinc, manganese, vanadium, moiybdenum, cerium and the
like are mentioned. Of 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-fo0ld by wéight based on erisorbilc acids and/or ascorbic
acids as a reducing agent. When 0.001-fold by weight or more,
there is a preferable tendency of improving the reaction speed
of emulsion polymerization, and when O. Osufdld by weight or less,
there is a preferable tendency of reducing coloration of the
produced agueous emulsion.

Examples of the erisorbic acids and/or ascorblc aclds as

a reducing agent include erisorbic acid and ascorbic acid, and

additionally, alkali metal salts of them such as sodium salts,
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acids as a reducing agent. \Wen 0. 001-f old by weight
or nore, there is a preferable tendency of inproving
the reaction speed of enulsion polynerization, and
when 0. 05-f old by weight or less, there is a
preferabl e tendency of reducing coloration of the
produced aqueous enul sion. Exanples of the erisorblc
aci ds and/or ascorbic acids as a reducing agent

i ncl ude eri sorhi.c aci orblc C an

adPEPORAFFY ° Falithi fdo PP S3RE: orof nehenlcjogtun salts are
sodiu ot assi,um Its an

soBFﬁ HLg - él‘lé’r rlY' g %gﬁt+%¥$ té gﬂﬁ%ferably

erlsorbate i's preferably used The redu0|ng agent is
usBge 33ually in an anount of 0.02 to 1 part by weight

based 'g‘g? tlé’eo%i};%s &ggn%ighssg{a B YA 155hA" amoWRENE 0.02 to

0. 02 nor € here s a preferable

tpg 3&%%\'(2%}? F:gh_%i}g}\éhgg%tg}le ?%EEB ﬁﬂi%q.g@ft SHUA SHAIY1 ester.

i ght” or |ess,

hggle i@u@%i&’%&&”‘%ﬁ gpr,.foa% nghe%b%@h%@éf%pie tendency

SI on, ere 1s

;%F{@%g"%ﬁ%%@cﬁﬁ 14Psp¥ ﬁgo@*é'rddlts'i%% ;?t%lfrﬁ@rization ana

SO0 T ston; tor exanple, engt h,

rrage (1)11[ t%:%ls ttglg}geougﬂt rr% g.els'sk Cehérd |3.% E%%%d%fnc? éf lstippressing

e sion.” Exanpl es of

OXig '-.véforiT 3398 | foﬁhﬁréﬁgeédbﬁﬁgoﬁﬁtéﬁﬂﬁioﬂ Ndndlehere is

persul €s sucC nium persul fate, potassium

EEESBEE%?aBE;tSd gif’ iﬁ'ﬁazmqﬂd“ﬁbhikeiea%ﬂﬁm&'esultant

y pero ydrogen peroxi de and the

i ié%uegust Qﬁ{ﬁsion, for example, strength, water resistance and
the like in the case of a film made of the aqgueous emalsion.

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 peroxide, 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 agueous emulsion.

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

A polyurethane aqueous emulsion, an emulsion dispersing

agent, all or part of a vinyl ester, a salt of a transitionmetal,

and if necessary, all or part of a copolymerizable monomer, all
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hydr ogen peroxide is preferable since handling thereof
is sinple and it shows a tendency of suppressing

di scoloration of the resultant aqueous erul sion. One
exanpl e of the nmethod of producing a nodified

pol yur et hane aqueous enul sion (seed pol ynerization
process) wll be shown bel ow. A polyurethane aqueous
enmul sion, an enul sion di spersing agent, all or part

f . | . ra ng agen
Olof pady gré;:cét §Hyglﬁﬁglé;?8%%%g$%§xgo%%§ Thaltraldding agent

20%8 : a?§a|2: %r%tfcar Ladifa 2 N Yighet andl, mﬂl‘?:‘é”eﬁha%%d in a

g agent sSuch as acetic acid and the

| Senife IRl SppliEs A AN nbessEln, thon, the

. rogen, tenperature is

ggﬁ%ﬁgiegyﬁ?:gglé XE%%%‘%% E)lssélgal}tel t?gga%e%\.ﬂ{/ ?éﬁé@?gt : preferably
5;%%‘3#? i@gﬁﬁ 57%"(? oa‘ﬁlbgr?k/f;g@spérilféer?yaﬁy c%tg%ﬁ]{@ﬂg@{l% g§essurized
Mo E‘J?d%{ é%%é‘%%éi ‘Hﬁé&:@%@ eBHGHeRs h¥06EE8DLY about 1 to 10

per oxi e and erisofbic acids and/or

aSHPLD! GragLdinayeabfual kY sliusgd In the

pressure-resista vessel at about 20 to 80t . The .

oxi di Zp gy ,agﬁpgx?.ﬁg.zgﬁb,sgigﬁﬁ Ad as2nghebgencpebotide and the
be di W t

aci ds may ute wat er and the |1 ke so that

ProgetLRg épf%c‘?%ic | Sci@snEffor SidBtsanenidly ardhgradually

remal ni ng vinyl ester, copolymerizable nononer and

POLYLHAC] 2RA! p AR - A £1 H AN Fels a0 QU020 e 80C. The
oxidizing agent and erisorbic acids and/or ascorblc 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 be added.

The use amount of a polyurethane agueous emulsion used in
the seed polymerization process (non-volatile content) is

usually about 3 to 50 parts by weight based on 100 parts by weight
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pressure-resistant vessel while keeping the
tenperature, and the mxture is thermally insul ated
and stirred until the vinyl ester in the reaction
solution in the pressure-resistant vessel decreases
sufficiently. Wien the vinyl ester does not decrease
sufficiently, a redox-based catalyst such as an
oxi di zing agent and the |like wmy be added. The use

anB¥NEhef ndn PO YAE £15356n BENE VIS 118! ajudibuis @hulsidnh@roduced
seed polynerization process (non-volatile content) is

usygl §¥e&b196'i¥r&f:9z§@i&§f t vk \QEFEBEsbﬁfjeﬁ‘e:g?lhm more, there

par s by wviel of the non-volatile content t he

aq E%O&Spﬁﬂér%ﬂré Ebﬁé@ﬁ%ﬁi oPUnEARA MY WAEadRE8s16n.ability, and
when 3 parts by weigh or nore, there is a preferable

t egflencyo ‘ifax‘ﬂﬂjbﬁ%@ﬂgl@ﬂ oAdhessoneadyd iilsya preFewdieXe tendency
50 parts by weight or |ess, there is a preferabl e

t eeéeﬁa?{roeing Ngpd 1h gmwecmzmlmepéaau of eiggkbne, vinyl
of ethylene, vinyl ester and the like. In the seed

pokkier Adld @hePnakess. an emul sifying agent may be
used. Exanples of the emul sifying agent include

pr ot ecih Ofhe CHY DI P51 yinkoi 2t Nl tpxides o) apmephalsElfying agent
saponi fi ed polyvinyl al cohol, hydroxyethylcellul ose,

ety eel bhele@se, carboxynethycel | ul ose, starch,

nodi fied starch, oxidized starch, sodium al ginate and

the | i kgamplesoRfL SHel amivliEwimh agent include protection
pol yoxyet hyl ene al kyl ether, pol yoxyethyl ene
al kphpbeael 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 and the like, anionic surfactants such as alkyl
sulfates, alkylbenzene sulfqpates, alkylsulfosuccinates,
alkyvidiphenyl 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 alcohol, particularly, those having an

average polymerization degree of about 100 to 3000 and an
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et her, pol yoxyet hyl ene- pol yoxypr opyl ene bl ock

copol yner, pol yoxyethylene f atty acid ester,

pol yoxyet hyl ene sorbitan f atty acid ester and the
i ke, anionic surf actants such as al kyl sulfates,
al kyl benzene sul fonates, al kyl sul fosucci nat es,

al kyl di phenyl et her disul fonates, polyoxyethyl ene
al kyl sul f ates, polyoxyethyl ene al kyl phosphat es and

th%\)eig e d@foq%é’é’ﬁﬂ'}ﬂ &é%f’ggl oFYakutOgbf itdd 98 thols are

a conp airning a carboxylic acid, sulf onic
aC|q t?bhgxane and the like. As the ponV|nyI
alcoﬁb particularly, those having an average

pol yneﬁééé‘l:h?ﬂ de0L 4@ el %Jéna@ﬁ{:'toflq):ﬂet QmﬁQQQoﬁr@iﬁbrsing agent,

aver age Saponi Pication gree of about 80 to 98 nol

ar %[hsstham:ﬁat&aﬁgaf:ghegnﬁ:thuﬁﬁe Ay 4. &4 dﬂﬁ:ersing agent is

I on di spersing agent the non-volatile content

Of ' I $BeqL gl SLghsUalteraanly about 4 to
u%gl%ﬁ Sa%t??/&\l\gl gﬁtﬁpirgg?g?ab ywab%ut to 8 pa¥ts

Yj‘ﬁéﬂ@é R0 bARRaEY 19 oparel Bhtwdfgithesittieitotal amount
nnno rs used 1 n the seed polynerization

pf QFC onolds-o UM i rOfth2 Yt pd1Fmeiidatden Wbdess

ethylene 1n the produced aqueous enulsion is usually

about ‘5}1%00 QrLRttSr DB tWRicthralaafdtofet®Wepafiomythylene in
wei ght o e total amount of nononers used in the

seqfePp E:)bﬁ%fc'e%latagﬂ@oﬁ@%ﬁisioﬁai&lﬁyhalh.y avbet B to 70 parts

structural unit rived fromethylene is contained in

an RREALhef baskd R PO iFais W gelighittheethe Botal amount of
monomers used in 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 is 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
produced aqueous 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 vessel.

For enhancing the proportion of a structural unit derived

from ethylene based on the total amount of structures derived

from all monomers used in the seed polymerization process,
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preferabl e tendency of inproving adhesion force even
at lower tenperatures of about 0 to 10t . Wen

ethyl ene partial pressure In the seed polynerization
process Is 1 MPa or nore, there are a tendency of

i mproving the content of a structural unit derived
fromethylene in the produced aqueous enul sion and a
tendency of reducing reaction tine. On the other

hag@ 1yfePdzhkdbnl! GRH! Coll HavMitaediddy |éonducted while

romth andpoi nt of pressure resistance
Of m%inﬁ:'&?.ﬁiﬂpetﬁee i alaANd s V€S e8hteh®lo £ BRI MEr ikethe reaction

proportion of a struCtural unit derived from ethylene

ba%%‘iu%@.ohhgnt ¢hal %@%%Wreoﬁ‘e%ti%'ﬂﬁh‘ér ¢asden 4wtd 1o Q@vel, and
al ' nmononers used Pn the seed pol ynerization process

po |s¥>@%ri'f§@ta'lgﬁe ”Eﬁebﬁmaqﬁﬁnbﬁgé Okl Y1 EEbictaTiaiditially or

mal ntal ning t Vi ny ester content of a nmononer in

t haubgaghiea? 1y® ellayt bena gbrbbe'iﬁ*’téiiru tontesildlednt
vessel at |ow | evel specifically, the anmount of

a Vi ny'bhésrﬁcﬁiiﬁﬁ.ﬂf%d Wdﬁeﬂiﬂa\h@h&u&bb&e&nﬂlﬁmbhﬁnnﬁy tee produced
appropriately controll'ed. The nodified pol yurethane

aquaeus £ORL$bDEE 1 De RSoF Ot G usias 1 abbutohattbe75 wte, and
content of usually about 40 to 75 wt% and if

Neges sakksshite , Cuks efiti1eddnbeati but ad1vitidd waltey watles .
aqueous enul sion can be used as It is, alternatively,

the watge £QIdeNd niflldn icamBpuséed, asntt ifs, alternatively.
necessary, conpoundi ng agents described later are

adaee, waitkr heonestk!t itherevtxt Ls cadgnshedysahdsifin necessary,
adhesi ve such as an adhesi ve for wood,
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 processing, adhesive for plastic, and the
like, or used as a paint by coating on the surface of a base
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 like, fillers such as
clay, kaolin, talc, calcium carbonate and the 1like,
preservatives, rust proof agents, de-foaming agents, foaming
agents, thickening agents such as pelyacrylic acids, polyethers
and the like, viscosity controlling agents, flame retardants,
pigments such as titanium 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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adhesi ve for paper processing, adhesive for plastic,

and the |like, or used as a paint by coating on the

surface of a base material. As the conpoundi ng agent

capabl e of bei ng conpounded in the adhesive, for

exanpl e, thernosetting resins such as urea resins,

nmel am ne resins, phenol resins and the like, fillers

such as clay, kaolin, talc, calciumcarbonate and the

I er [ r oQf a desddapheo unt
agé%ﬁgﬂﬁé?i.éﬁﬂ Xgét?égi%ﬁgcgﬁ_&ﬁﬂ@yfi Jdesi®aph8duse amo

amng agen eni ng agents such as

polﬁﬂ%e?é{fh%s?%%ﬂ?%l??%ﬂ@ﬁ'bef %o gﬁg %thé!ﬁf’wé’ig“lﬁ??iﬁﬂéferably

contr ame retardant pi ghents” such
as i [ ikdenagn 4 pLAastiasi h
G a0 AL EECRE e §RE bAReqORCLO0 pEtes M et of the

fe%fym%%dcfdx% U tdnt | tHeP laguByuRY iehth i 17E.

retardant and coat abi Ity in adhering, and the use

ampunt eLREf al t A0k i tfak¥sive, 1t
wei ght ?m%?e[fgga ﬁeagyf%h%gbggr% %f/é wei ght baseds ovne ey

10Q,PRELE 4 o‘ﬁ%: SOt pd Eﬁheﬂ@@évﬁﬂ&irﬂr&f%heaéuééus emulsion

t he aqueous enul'si on.” "When the aqueous emulsion is

used; 3% aRFadRevkYengrbatBiht , PEndSEReRSadi®s DOh dPPRities such
adhesi ve contai ning an aqueous enul sion as an

ef fRCtidb | A Bl £0E . cP8Ep WRRtafhes508tahkbki Bn@S tHeCllike are
as heat resistant creep, water resistance and the like

ar eilGdd edt lils iprd¥efiab|t® sd % urlimaNalogether.
together. As the hardener, an isocyanate -based

har dengg e BhriefEli, \dh 1s3B8¢ahatecsagplitaidener 1s effective,
above-nenti oned MDI, TDI, HDI, XD and
and for example, the above-mentioned 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 weight
of an agqueous emulsion. As commercially available products,
for example, Sumidur 44V20, Sumidur N3300 and the 1like
manufactured by Sumika Bayer Urethane Co.,Ltd. are mentioned.
As the base material which is adhered to the adhesive of
the present invention, for example, wood-based materials 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 like; cellulose-based
materials such as cotton cloth, hemp cloth, rayon and the like;

materials absorbing water such as porous materials and the llke;

materials capable of removing water such as non-woven fabric
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ol i gomers and polyners thereof are nentioned. The
conpoundi ng anount of the harder is usually 0.1 to 20
parts by weight, preferably 1 to 10 parts by wei ght
based on 100 parts by weight of an aqueous enul sion.
As commercially avail abl e products, for exanple,

Sum dur 44V20, Sum dur N3300 and the like

manuf actured by Sum ka Bayer Urethane Co. Ltd. are

neghhoqﬁg 1éietE§ebﬁ§ﬁtEBh%&'a' which is adhered to

t he ‘adhesi ve of he present I nvention, for exanple,
'“DOd bﬁﬁ Qa% gs¥pad prﬁ$D des e invention is
(nedlun1 [ §£t?% oar8§ Spartlocle bgaES fibe

bo%ﬁﬂe@@ﬁ tB€a lxh&@erzpépeéapi‘ﬁféi @tfe[rdcﬁ}ﬁlgs%”te%s other parts

paper, w applng paper and the

Ceh'a#' Béeaﬁﬁéfgg Efﬁtﬁiét%:fc Srhé?fb:?ﬁafé)téd&h HLPb1yAMFins such

cl ot rayon an mat eri al s absor bi ng wat er

SUGR 35h IRANAHA dH 8T b1 9pRBflyi BRe | | k@1ysHP@nkaldnd the like,
capabl’e of renoving water such as non-woven fabric and

theohiies t3rs, ”BB&?@QﬁQrsV%%lﬁvE_ﬁryﬁ. ehibhedadhad theoflike, or

theé present invention adhered to a materi al

Capabhmief mafERYbEAg WAke asOhhiaksPapbEted§y aha adeenade.
to plastic materials such as polyol efins such as

pol yet iﬂé{J:EiJéulaﬁiY Erap BrhenatePobiySivé @y aaflihAeihgk® material
pol yesters, polyethers, polyvinyl chloride and the

| ls®so@bin g&»@f@ﬁ it Sf[b@i Bicth 93 a0hR $heRAiviecb¥ ¢lvel present
the |ike. rticularly, am nat e obt ai ned by

| aHnRahitA®na HaRt &ir 3Adhé?é):§6ﬂ bbAgpeBt ¢ uA@eranpeiudl efonditions

in via an adhesive of the present invention has an

adhppironrimaeeei ¥qualaio seMmcte ¢had that®f a laminate obtained
via an adhesive composition composed of an ethylene-vinyl
acetate-based copolymer agueous emulsion and a polyurethane
aqueous emulsion, énd is excellent remarkably in heat
resistance creep.

According to the present invention, there can be produced
an aqueous 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 aqueous
emﬁlsion and mixing them, additionally, having remarkably
excellent heat resistance creep.

Further, according to the present invention, an agueous

emulsion excellent‘remarkably in heat resistance creep can be

produced easily and with high reproducibility.
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approximately equal to or nore than that of a |l am nate
obtai ned via an adhesive conposition conposed of an
et hyl ene-vinyl acetate-based copol yner aqueous
emul si on and a pol yuret hane aqueous enulsion, and is
excel l ent remarkably In heat resistance creep.
According to the present Invention, there can be
produced an aqueous enul sion having an adhesi on
property under normal conditions approxi mately equa
to or nore than that of an adhesive obtained by

segg&g%g¥%%producing an et hyl ene-vinyl acetate-based

co mul si on and a pol yur et hane aqueous

emul si @Eﬁsﬁgeggﬁi: N oG i W@l Mrudtdth more in detail

remar ka excell ent heat resistance creep. Further,
acwghggfﬁflﬁﬁfngr%ﬂ’j]&é vailt Ot 13'ndddERYE to say that the
ent renmar

enul’si on exce ably 1n heat resistance creep

can G ent ARNVERH 1935 1Y ndRd 1Wirfift i Ho teRIsed Wadakiglidsy.

Exanpl es The present invention wll be illustrated

nore ipagetaphab¥ bke bY Wewdgit AL otHYtwide iStated. The
needl ess to say that thé present invention is not

|l Honedd1atlin@sgos¥an® ess m%%rs&&ewdf/a ek hd)a 4BLeREing to JIS
unl ess otherwi se stated. The non-volatile content was

NegS§8e% DY TRe P66 BEF OF Al NHed Hudd® LK EIBVkEiBId viscometer
vi scosity was neasured by Brookfield viscometer

(MG RHARAEAE R blOKoxF2BINY YR Co Lt 4t .at atdrR5T .

Exanmple 1
Example 1
<Production Example of aqueous emulsion (Bl)>

Into a pressure-resistant vessel was introduced a solution

prepared by previously dissolving 160 parts of vinyl acetate,
7 parts of polyvinyl alcohol "PVA-217" (manufactured by Kuraray
Corp., degree of saponification: 88 mol%, average degree of
polymerization: 1700), 2 parts of “"PVA-205" (manufactured by
Kuraray Corp., degree of saponification: 88 mol%, average
degree of polymerization: 500), 40 parts of a polyurethane
agqueous emulsion (Al, anion type urethane emulsion "HYDRAN
ECOS-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 in 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,
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<Pr oducti on Exanple of aqueous enulsion (Bl)> Into a
pressure-resistant vessel was introduced a sol ution
prepared by previously dissolving 160 parts of vinyl
acetate, 7 parts of polyvinyl alcohol "PVA-217n
(manufactured by Kuraray Corp., degree of

saponi fication: 88 nolt, average degree of

pol ymeri zation: 1700) , 2 parts of ~PVA-205"

(mnuf 8}:{:’ &t g%g g@»iiﬁacfgaéﬁ g@EBxidQeQBﬁ%agﬁing aqueous solution

saponi |ca i on erage degree of

POl YR g%ﬁ:&% O?Q.Q aidif e%%%%b%fteawgfé mrﬁfi.*@fﬁlth water, and

agueous e SI on , anion type ur et hane emul si on

) H)@B?gll S%% »@«E‘Uf‘ﬁﬂ Ledaby @ﬁbgégﬁeﬂt%.ﬁk %ncrease of

I nc non-vo att e content

par:lf:l.?u‘lfd f@éﬁl faﬁ?%%atﬁl heR! aphydLat-e- Eégigtaﬂtpa&é%el was

of acetic aC| parts of water. Then, an

at ISR d,"thBR, P4 %%%HI&&:?%J:%%%&VS%&E&\@%WQQMH parts

with a nitrogen gas, and the atnosphere’in the vessel

va W bESA WL Beetat dded
o %ﬁgﬁ%&glﬁyiﬂgéﬁﬁﬁﬁaﬂéﬁﬁ 1@3)%5:% A ﬂgﬁff 385}0 ate was adde

hy dheges pRe1LY Sie3 A NIrRE BSOSt & Uhitde réadtfon vessel
6 parts of sodium eri sorbate were diluted with water,

KR L Yo TNEY ¥BALEBLLIALCENeSHBABRNARULL. of a jacket
| ncrease of iquid Tenperature in the pressure

- T @Ry fngnttﬁéesgﬁ?i z Y | "BertREE), aR aghebusn solution of
prepared by dISSO ving O. 17 parts of triallyl

| S @MDY BekBxifle RAdd Radkdy Al Bt€ Mk urRSwagddetirred until
over a period of 3 hours. The tenperature in the

I egdblel PdnRuTatiWas FERindll GHettec dnl bld ivemdti®dn solution

tenperature of a jacket during the polymerization,

f uideaRthe dANs AFUESLS, Tolent!,i &N vdf-reacted ethylene gas was removed,
to obtain an aqueous emulsion (Bl).

The resin composition of the resultant agueous emulsion (Bl)
included 22 parts of a structural unit derived from ethylene,
0.1 part of a structural unit derived from triallyl iscocyanurate,
9 parts of a resin component {(non-volatile component) derived
from the polyurethane agqueous gmulsion (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
non-volatile content of 52.5% and a viscosity of 1200 mPa-s.
<Production Example 1 of adhesive and laminate>

To 110 parts of the agueous emulsion (Bl) was compounded

5.3 parts of DBE (mixture of dibasic esters (dimethyl succinate,
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hydr ogen peroxi de was added, and the m xture was
stirred until the concentration of vinyl acetate in
the reaction solution reached 1%or |less, then, an
un-reacted ethyl ene gas was renoved, to obtain an
aqueous enmulsion (Bl). The resin conposition of the
resul tant aqueous enulsion (Bl) included 22 parts of
a structural unit derived fromethylene, 0. 1 part of

o e satBebe. cmsinah SERbREDEP A in-BRESAR A Ry TvvIsTA
and SR 5§ PLASCAL N TATE BALES B RN PLPHpSE obtatned by
‘i8?’%%5@2h&ﬁﬁrgiéﬁfaiﬁlﬁfﬁaﬁ&ﬁem'S%'gp?%%%“?%o%a%?%yﬁ’f‘%ﬂﬂfactured
28E%YZ‘%?NO@%@&?}?%@DS%%%%Eﬁ%gdiﬁ*?%%fﬁaﬁ%ﬁ?‘%ﬂé fhod1£ied
<P ' Ex ' ; 0
SRR, SRR bk MR, B W BbfgoRatd? ana cne
2B MM A" AL L nensve, on
| |£1 6

Bgﬁ%%%ﬁ%&e St o et %%ﬁé .dlbf,eglfcwg-az

' - ' ; SAN
| ESHIS R ' S Bzpdnuractured by S
i ed pﬂby%é@g&as et!.i}lrrli:ﬁ.‘ﬁt.1.'o\ﬁe‘»ﬂaggei i £84 63.1:49% d/B¥ on a JAS 1 water
conmpounded; and the product used as an adhesi ve.

(oINS CHSINR ot ol i e S i wo-zo1z
manufactured by DPai 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 kgf/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
Shimadzu). For the heat resistance creep, the laminated was
controlled at 80T, 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 agqueous emulsion (A2, ADS-120 (50%)
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An aqueous emnul sion was applied at 110 g/M on a JAS 1
wat er resistant plywood, then, a non-vinyl chloride
sheet W5-201E manufactured by Dai N ppon Printing
Co., Ltd. (polyolef In sheet, thickness; 0. 16 m)
was | am nated and deaerated by a hand roller, then,
allowed to stand still for | day while conpressing
under 50 kgf/900 CM2 , conpression was rel eased,

peén%gﬁfa EE&%G{O‘{ 60 ﬂ'ﬂ/ &9 fmﬁal n (ﬁlénﬁmgﬂe IJEG) was used

condi t1ons was neasured

A A A B B T e
t h?[Yb?.lﬂhln ﬁh%% -%%P 81%81‘1&9' Leded! b gin%l.ti@%g ﬁ?@é gd C‘Hemicals

a pee g angl &€ o at "a
e gt:h at each tlne was neasured _The
resu g?ehsu ﬁ%lged in Table 1. Exanple 2

<Pr odu.ﬁt1 % %’I%f&g £ Eé;%kﬁi@ﬁn(:%eo-ﬁ?eﬁ@ﬂ?ion (B2)

procedure Was anpl e 1 except that

i%é@%‘ztgﬁzagog/? ﬁ’an rc?f I?iaggrﬁ‘&%%gﬁi ﬁfﬂﬂltsd@f’:.‘&éa from ethylene,

ut acture Dai ni ppon

Chemy I.St o%@ s):r}ﬁ@%uy'iﬁqmif‘ﬁéfi‘geaffxtcﬂ?tﬁﬂéil!gfti%@anurate

aqueous sl on parts of

rmg n%?eﬂ.”@f' P¥eFnNEBRABBnLAK Eh&NOPbEat $1e ddifpdndrit) derived

1. The resin confposition of the resultant

S04 B2 LS it 8, 3. peres ot
St HdGh Wr alcdipidnddf | VEsbd Ivon d£1i6d | YeompBR¥ARYN a@erived from
polyvinyl alcohol based on 100 parts of a structural unit
derived 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 agqueous 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 agueous emulsion (C)>
The same procedure was conducted as in Example 1 except that
*0.5 parts of sodium persulfate” was used instead of "0.5 parts

of 30% hydrogen peroxide-containing agueous solution and 0.6

parts of sodium erisorbate” in Example 1.
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9 parts of a resin conponent (non-volatile conponent)
derived fromthe pol yurethane aqueous enul sion (A)
and 5.3 parts of a resin conponent (non-volatile
conmponent) derived from polyvinyl alcohol based on
100 parts of a structural unit derived from vinyl
acetate. The aqueous enulsion (B2) had a non-volatile
content of 53.1% and a viscosity of 7570 nPa-s. To 110

parts 9in{hi 3cR¢UIRUIILNLS PredSidde ESsEHERRENYBEse]l did not
5.3 parts of DBE manufactured by | NVISTA JAPAN, and

0. AeRdelaBe ,Ofan@ PP ERIGA oD pIIREIE Y a-1dH C%x@dﬂadm.
a thickener A-812 manufactured by SAN NOPCO LI'M TED

Wag oripiR a9l Exdplldhe product was used as an
adhesi ve and an adhesi on test was conducted as

des@irdae ti1BdnEEaERbe e lo £ Bdrie/SrfnPiMl @ thte-polyfunctional
<Producti on Exanpl e of aqueous enul sion (C)> The sane

Pr foRdiied - 1A% oD MO 19hedS aghendNeinills 6 gpt) 5t hat

"0. 5 parts of sodium persulf atew was used instead of

"0. 5 patba plsaUkerdisageankevoNsEE-wal laitoddced a solution
aqueous solution and 0.6 parts of sodium erisorbate”

| N prepapled by préviodsEy A sddl ey (UeEs pares- 6ESVhightacetate,
vessel did not decrease, and no enul sion

polgyp@r t £ difi PEL PV 08T E3IbholCOPPARL 21 7 ¥ o niatarfa etk ed by Kuraray
<Pr oduction Exanpl e of ethylene-vinyl acetate

- p@otpuncideaivle o RaPRNiFATAt i0mR0/88 B0 JAGUaMerage degree of

emul sion (D)> Into a pressure - resistant vessel was

I Nipodgmesd za tdentt LP00), 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 parté 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 60T, 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
ligquid 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 60°C by controlling the temperature of a jacket

during the polymerization, further, an agqueous solution of
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prepared by previously dissolving 180 parts of vinyl
acetate, 8 parts of polyvinyl alcohol "PVA-2170
(manuf actured by Kuraray Corp., degree of

saponi fication: 88 nolt, average degree of

pol yneri zation: 1700), 2.3 parts of "PV.A-2050
(manufactured by Kuraray Corp., degree of
saponification: 88 nolt, average degree of

pol : ﬁ%?)t %gﬂbxggg?wag 'a%%dp,a%fxﬁ e MAXMS vHEf St Prred until

hepta ate an parts of acetic acid in 160

pards, (gont\%tlﬁrra'ﬁime £ %n?&”%%@?:ﬁft% 10 WhR MRTUldh solution

-resistant vessel” was purg wth a nitrogen gas, and

e 2RI L s%m b?cﬁl\é%sﬁ% u‘f@&'et&‘?ﬁ:te@jet%gﬁe Cwas removed,

thén, pressuri ze et ene up to 4.6 xt,

0. +33 pacfﬁt[saﬂ{ 30%&2yd%‘3ﬂgﬂeﬂér-@ih §- CQRiAIdtd holyfunctional

aqueous sol ution d parts of sodiumerisorbate

We.rrrﬁmqgnleg:[-— s¥d oM 18/me r2 A u P Rind sQfort g@'ﬂ was

initrate ubsequent 'y, increase of [|iqu

tenper af,Wrfad 1h LBRpPBEETIBhE ot the! Sé S0t 466 SRjueld® emulsion (D)
confirmed, then, a solution prepared by dissolving O.

19 jpantiaedhat phdathYhe i 5 Qb rditidad 1R140ae2i{¥8a0from ethylene,
vinyl acetate was added over a period of 3 hours. The

tergar ?ﬁi:'{: of & scthRcteaall @i vasseedBonKepladl yddsdtiyanurate,
controlling the tenperature of a jacket during the

polafeerd zat haPrsf Wit Rerredith 56| gbir@vedfl from polyvinyl
hydr ogen peroxi de was added, and the m xture was

st igi@hdiNdsed oo 400CBALES! bPNa OftMadhr&T aiwi® dérived from
the reaction solution reached It or |less, then, an

UN-vieRAl et eildtd eNehgaagiasbuise Erivdéiont ¢ DQbtaid @imon-volatile
et hyl ene-vi nyl acetate-pol yfunctional nononer-based
CORRINtEt ISPV LEHB DV iddosity of 3000 mPa-s.
<Production Example of adhesive and laminate)
To 100 parts of the aqueous emulsion (D) was compounded 4.8
parts of DBE manufactured by'INVISTA JAPAN, and 4 parts of a
substance obtained by 2-fold dilutiﬁg 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 agqueocus
emulsion (D) and polyurethane aqueous emulsion>

100 parts of the agqueous emulsion (D) obtained in

Comparative Example 2, 10.6 parts of an anion type urethane
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The resin conposition of the resultant aqueous

emul sion (D) included 22 parts of a structural unit
derived fromethylene, 0. 1 part of a structural unit
derived f romtriallyl isocyanur,ate, 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 enulsion (D) had a

no mV(ils b l e E)Qﬂheg'z'ogf PEEOOO/ lgﬁlgugacv,{:ﬁf‘ %l?éix?’:@&[pon Ink &

nmPa-s. roduc i on e of sSTve an nat

TOC%% %d.s giuct he{xgguﬁgééﬁiﬂl 8?89 ﬁP) X@?)I?\R}?Ssm:i parts of

conpoun ar manu ured

5%?' ng aéh Iéeﬁde?é% éﬁgg&ha% ure d°@§ﬁ<§ﬁ@%% and pH
LI %&E@o@%&gfgﬁﬂ{fg?%g tgglﬂ 'Ech% ertﬂdHCgh%thé'sgfl 7% ammonia,

an a esi ve IS a esi ve I on test
d L |
Byt b ‘%}a‘% 4GS plick P Endg BP72 83 Wiluting o
<Prt?ﬂ%‘f€e'n%@: Eﬁaﬁﬁbe H%Bﬁﬁﬁéghiéﬁpcoﬂgo%mOVNGWO%%MTED was
of —agueous sion (D) and pol yurethane aqueous
| 0
o oRplinabd) Y bbrdinl 4f B4HEGYS. em&‘%’"‘g‘-“;r@sof“é‘n“i"e the

an's%ﬂl t¥8ﬁe§%8&h@&§t %{Q& %bﬂﬁu&%@Rﬁem Cal o Q 1. The results

(manuf acture y Dal ni ppon Ink & I nc.

NOoR+ YO letinas-1GRat Rt madd% 1and 5.3 parts of DBE
manuf actured by | NVI STA JAPAN wer e conpounded, and pH

t hebrphridsvadrdahpdel @ 8 to 9 with 0.2 parts of 25%

amoni a,
¢Production Example of adhesive composition composed of
ethylene-vinyl acetate-polyfunctional monomer-based
copolymer aqueous emulsion (D} and polyurethane agueous
emulsion)

100 parts of the aqueous 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 diluting a
thickener A-812 manufactured by SAN NOPCO LIMITED was
compounded, to obtain an adhesive. Using this adhesive, the

same adhesion test was conducted as in Example 1. The results

are summarized in Table 1.

- 25 -



then, 4 parts of a substance obtained by 2-fold
diluting a thickener A-812 manufactured by SAN NOPCO
LI M TED was 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. Conparative Exanple 4 <Production Exanpl e of
adhesi ve conposition conposed of ethyl ene-vinyl

ac ﬁ%%&ggg%%y '%ﬁglswononer-based copol yrer

aqueods enul si on ) and pol yur et hane aqueous

e"%'p'iio%gl%ﬂ% RGNS 1Y olE8 RS STl SO EGD)
in Co I 2, 8

obtai ne npafative EXanple 2, 8.5 parts of an

ani on typg é‘g%%%@%ge-_%@é&%itﬁﬁﬁ:wwvﬂgsiill%géduced a solution

(manuf acture i nippon Ink & Chemcals, Inc.

nou; d Cﬁﬂli, g PP%1 MWL Py AF0! palts &BEinyl acetate,
rra%tff\égcatgﬁgegyby ‘fe\NIuSsI'%% JAPAN \Nerf% corr%gunged, and pH

ther ot ¥RF Seiyeliseh Ba B0 SpvAL Pl P mdfuifacturtdby Kuraray

amoni a, then,” 4 parts of a substance obtained by

2- fcQhgh i |d‘é§r% 3r Lhipdratalcai®dhl HRNHAG! URérgeSAdgree of
NOPCO LI'M TED was conpounded, to obtain an adhesive.

Usigad yiirs z22¢A@%:Va.700he 6 TR s2@Fe PR -293" Watanufactured by
conduCted as in Exanple 1. The results are summarized

i n glaRlayl cdgpar &é%i‘ée E¥# & on 13 iiciiaen 0ns EXMBRkE average

of aqueous emulsion (E)> Into a pressure- resistant

Vealiredlof BBkt Sl Ut508), 40 parts of a polyurethane
agqueous emulsion (A)(polyester-based anion type urethane
emulsion “HYDRAN ECOS-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% hydrogen peroxide-containing agqueous solution and 0.6 parts
of sodium erisorbate were diluted with water, and dropping of
them was initiated. The temperature in the reaction vessel was
kept at 60°C by controlling the temperature of a jacket during
the polymerization, further, an aqueous solution of hydrogen
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
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prepared by previously dissolving 170 parts of vinyl
acetate, 2 parts of polyvinyl alcohol ~PVA-217B
(manuf actured by Kuraray Corp., degree of

saponi fication: 88 nolt, average degree of

pol ymeri zation: 1700),6 parts of "PVA-205"
(manufactured by Kuraray Corp., degree of

saponi fication: 88 nolt, average degree of

poI zation gt rts a pol yur et hane
aquegﬁ% ot séfgolﬁect"}s e("ﬁl yes t bafed anl on type
ur et ha_pl-%ﬁ S li'c%&?émxg? EE% 39ggulg%ﬁ elg\ﬁademélsion (E)

Dal ni ppo non

Cop’ﬁttncrﬁhudd' %y 9—59% Pae{t tJ %Hitsﬁémf:ﬂrgd [Erom ethylene,

rate par ace I C acCl

parg IS%E? 6€r %FQSE.‘n Qﬁmgbggﬁﬁh 'i'n%n' BohA® 118" Chtent) of the

-res vesse was pur a nltrogen gas,
h h t
AR N S0, g, oo
aqueous Sogﬁjilo%négﬁﬁgbegeaf %%’l?giqﬁ ?E?ﬂbglﬂ SOer(E)gtnelocl parts

Vel at e S%T A el ’de%flq/e‘H %nﬂ%ﬂf

e tenperature 1 n the reacti on VESSE Wwas

kept afp u%é&ui@ﬁhi?kbh”&)‘ HSd@HPﬁr L3bYhe196 Gontent of 52.9%

J acket ynerl zati on urther, an agueous

soldfd A Afs ﬁtﬁggﬁu RYPHELE. svas added, and t he

m xture was stir Atil the concentration of Vi nyl

acet at B 111 padg! oL 1AW Uhh0B1583¥)oHas onlod:Rfsd 5.3 parts

{
then, an un-react eg eth y ene gas was renmoved,

Obtd"li' DBR mAfHEA MR by BfvEidea JHiﬁNr eghd 60§HP9§'6f f'substance
of the resultant aqueous emnul sion
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 emulsion (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" (manufactqred 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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Included 22 parts of a structural unit derived from

ethylene, 9 parts of a resin conponent (non-volatile
content) of the aqueous emulsion (A) , and 4.7 parts
of a resin conmponent (non-volatile content) of

pol yvi nyl al cohol based on 100 parts of a structura
unit derived fromvinyl acetate. The aqueous enul si on
(E) had a non-volatile content of 52.9% and a

\éirrgﬁilzcébﬁﬁ‘s ( %113.‘&88 W ac‘-'lgjé%.t&téma&@rhspfgf:%% E&}ﬁ acetic acid in

sion was corpoun 5.3 parts ©

maRpgpact 19{% by ok NVLSEAJAPAN, i1 .6 part atfosbhere 1in the
sugg?anc%g 0 ta?nedbk%y 2-fold diluting a thi cksg)ner

A- }gsggﬁ%f-@‘ég'iEQQn?ﬂyve% NRRCBuddl GPtHes nitrogen gas, and
cohpounded,

to obtain an adhesive, "and wusing this

adREs! Yo e&%m‘a:l.rfdlpl’?éi 985568 wARS Heduc g 'I;;‘I’_é 6bfC, then,

Exanpl € 1. e results are sunmarized I n Table

g?gg@%@h&iieﬁxﬁﬂhee@mfféﬁéj% i1 4E2pPhe Ofext, 0.33 parts of

[ ene-vi nyl acetat e-based ‘copol yner aqueous

emypgififatdden pBEBx2aBL 88AYAENI nER Y o 50 YEEE6h aliS0 . 6 parts
i ntroduced a solution prepared by previously

di 320k ¥a MM 1OP; HSFh st Ofwetd i 133@We th WaBePPrdisd dropping of
pol yvi nyl al cohol "PVA-217n (manufactured by Kuraray

Cokfem w9199 tafate@NONThE Q@:ﬁ&%ﬁaﬁﬁ:&ﬂh&heﬁ!ﬁh&@&on vessel was
degree of polynerization: 1700), 7 parts of "PVA-2050

(mpeptagt WEd BY KVABFEY1404Pthe dR6RAatlure of a jacket during
saponification: 88 nolt, average dégree of

POkKEEDbEgiibenzab0h, BubOBe P 4§ Afud@is GusluEidmicE hydrogen
hept a- hydrate and 0.4 parts of acetic acid in
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 agueous
emalsion (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 agueous emulsion (F) had a
non-volatile content of 55.0% and a viscosity of 1200 mPa-s.
<Production Example of adhesive composition composed of aqueous
emulsion (F) and polyurethane agqueous 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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160 parts of water. Then, an atnosphere in the
pressure -resistant vessel was purged with a nitrogen
gas, and the 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 per oxi de-
cont ai ni ng agqueous solution and 0. 6 parts of sodium
eri sorbate mere diluted with water, and droppi ng of

SR A e TR R LB o0 e
of agj acket Sg%ﬁé‘%\an'#}%c@%lﬁ@?ﬁ A fﬂﬂ?g.g é"%ognpounded,

aqued i‘on rogen FOXI

t hgnﬁ]p)ﬂ H{u—e: WQ% ééfeac%"& el 4 tll.? 9 &Q@ﬁ%"ti ﬁakeﬂ d¥25% ammonia,

V|ny ace I on so utlon reac 1% or

nt h%n‘?ta%'}l urbg eaacglftgsace*yn% € e&vaﬁyr 80e%ed, aiQuting a

ob aln "an ene- vi ny copol yner

aq'ﬂﬁl‘ﬂ{-j gul RLgpa (R mIP&cﬁi é&l Oézbi' Qiprdo t RAMITED was

resu aqueous enu sron uded 22 parts of a

st EUﬁFUﬁﬂheﬁm ﬁ:odgfﬂfé{%g .;ﬁ {,gne Usi t‘higs RAHesive, the

esin cérrponen non-vo atl e content

pOEXMbdé(énélngQC\!esb@%%@ QBn&Qtharéi 1f E?:aﬁnb‘fl.%clur dhe results

erive romvinyl acetate e aqueous enul sion
(F a ol at opt ent  of 55.0% and a
V|§€§5?P§mo?ggfg 18 T%E}g gProductlon Exanpl e of
adhesi ve conposition conposed of aqueous enulsion (F)
and pol yur et hane aqueous enul sion> 100 parts of the
aqueous enulsion (F) , 10. 6 parts of an anion type
ur et hane emrul si on ~HYDRAN ECOS- 30000 (manuf actured by
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Dai ni ppon I nk & Chemi cal s,

content: 40% and 5. 3 parts of DBE nmanufactured by

I nc.

I NVI STA JAPAN wer e conpounded,
adjusted to 8 to 9 with 0. 2 parts of 25% ammoni a,
6 parts of a substance obtained by 2-fold
t hi ckener A-812 manuf actured by SAN NOPCO

t hen,
diluting a
LI M TED was

t hi s adhesi ve,
as in Exanple 1. The results

1. Table 1

Exanpl eExanpl eConpar at i veConpar ati veConpar at i veConpar a
ti veGmumpariati ve 12Exam |l e 2Ex | e 3Exam |l e 4Exam | e

compounded,
t he

, hon-vol

atile

and pH t hereof was

to obtain an adhesi ve.

Usi ng
sane adhesion test was conduct ed
are summari zed in Table
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D it vk
) Ex@nple 5

Eblllphultive

Example 6

Agueous
emulsion
(B2)

110

Agueous
emulsion .
(D) :

100

100

100

Agueous
emulsion

(E)

110

Aqueous
emulsion

(F)

ECO5-3000

ADS-120

DBE

|
W,

2-fold
diluted
A-812

N
.
L& ]

25%
ammonia
water

Viscosity
(BH-10
mPa*s)

10100

23200

12400

11600

10560

12600

11100

Adhesion
test

Strength
under
normal
conditions
{N/25mm}

47

49

39

45

49

44

45

Heat
resistance
creep,
B80C
Peeled
distance
(rm)

1 hour

3 hours

5 hours

31

g W

13
18

105
200<
200¢<

21
29
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ermul si on100 (F) ECGOS-300010.610.6 ADS-1208.5

DBES. 35. 34. 85. 35.35.35.3 2-fold diluted60.5442. 566
A- 812 25% ammoni a0. 20. 2 water Viscosity

(BH 1010100232001240011600105601260011100 nPa s
Adhesi on test Strength under normal 47493945494445
conditions (N 25nm) Heat resistance

ECOS-3000: HYDRAN EC0S-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 2-fold diluting A-812

manufactured by SAN NOPCO LIMITED
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creep, 80r- Peeled distance (nm 1 hour1.51.58351057 3
hour s2523613200<21 5 hours3731818200<29 - 30

ECCOS- 3000: HYDRAN ECOS- 3000 nmanuf actured by Dai ni ppon
Ink & Chemicals, Inc. ADS-120: HYDRAN ADS- 120

manuf act ured by Dai ni ppon Ink & Chemcals, Inc. DBE:
DBE manuf actured by | NVI STA JAPAN 2-fold dil uted
A-812: obtained by 2-fold diluting A-812 manufact ured
by SAN NOPCO LI M TED As apparent from Table 1,

repr oducti on of JP A No. 2004-211037 is difficult

(Conpagat iy rbh BRYEYEr, t RepraRdHqlonONof JP-A No.
nmet hod£§ ;/Fﬁ‘)e present |nve%t$\|fon (Exarrpl es 1 and 2)

vasolq -peh behed tﬁﬁldﬁlt-rbéoﬁﬁgﬁét¥9ecﬁxér'n”tﬂé3ﬂﬁsqli‘éwever the

invention has strength under nornal conditions

ap Bﬁ:gﬁ'u%ﬁ.%hyméﬂﬂaP $§ tHd ¥reentN€nddnedore (Examples 1 and 2)

Conpar at1 ve containing only an
et ulsepe p%'r@blrn%‘aeéééfl?m YndahaBal PP MR present invention

copol ynmer- contai ni ng aqueous enul sion as an effective

has strength under normal conditions approximately equal to
that of the adhesive (Comparative Example 2) containing only
an ethylene-vinyl acetate-polyfunctional monomer
copolymer-containing aqueous emulsion as an effective
ingredient, and those of adhesives (JP-A No. 9-1948l1,
Comparative Examples 3, 4 and 6) containing the
copolymer-containing agueous 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 perlod of time.

Further, when a polyfunctional monomer is not used in seed

polymerization (Comparative Example 5), heat resistance creep

lowers remarkably.

Industrial Applicability

The modified polyurethane agueous emulsion produced by the
method of the present invention can be suitably used in one pot
type adhesives such as those for carpentry, for paper processing,
for wall paper, for wrapping, for (secondary} plywood, for

building site, for building factory, for lamination, for fiber,
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i ngredi ent, and those of adhesives (JP-A No. 9-194811,
Conparative Exanples 3, 4 and 6) containing the

copol ymer- cont ai ni ng aqueous emnul sion and a

pol yur et hane aqueous enul si on. However, the heat

resi stance creep of the adhesive of the present

i nvention is nore excellent even in a |onger period
of time. Further, when a pol yfunctional nononmer is not

useflot cuRaF 1 PO EVIRE L $ 21 | Bh 4GP Y | Vo rF%8BR! ®1Rding and the
heat resistance creep I|owers remarkably. Industria

Applikabityd ﬁo%@ﬁ'@ﬁbﬁmebi@e%yﬁ HRELAEANE A Eyether; paints,
enmul si on produced by the nethod of the present

i NVaRd | fe CBkLe suitably used in one pot type

adhesi ves such as those f or carpentry, f or paper
processing, for wall paper, for wapping, for
(secondary) plywood, for building site, for building
factory, for lam nation, for fiber, for donestic, for
civil construction, for book binding and the Iike;
two pot type adhesives using a hardener together;
paints, and the like. What is clainmed is: 1. A method
for producing a nodified pol yurethane aqueous

ermul si on conpri sing emnul si on-pol ynerizing a

pol yur et hane aqueous enul si on and nononers contai ni ng
et hyl ene, vinyl ester and pol yfunctional nononmer wth
a redox catalyst containing a salt of a transition
netal, erysorbic acids and/or ascorbic
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acids as a reducing agent. 2. The nethod according to
Caiml, wherein the redox catalyst contains hydrogen
peroxi de as an oxidizing agent. 3. A nodified

pol yur et hane aqueous enul si on obtai ned by the nethod
according to Claim1 or 2. 4. An adhesive conprising
the nodi fied pol yuret hane aqueous enul sion accordi ng
to daim3. 5. Alamnate conprising an adhesive |ayer

ma f 4th sijwe according to Caim4, and a base
na?gﬁga tSc%&ggﬁlgaof%'absorbing water. 6. The | am nate

according to Caim5, wherein a polyolef in layer is
further lam nated at the side of the adhesive | ayer.

7. A et hodh o FRu BEBﬁuéiﬂ?gafﬂt@@iﬁﬂéd Wit hane aqueous

aqueous enul si on conprising e steps of: adding
NMORAIBLS RONEAPEIF1RENYERIEsidh (Yo 1PRELIz PN a polyurethane

pol ytfunctional fonomef into a pol'yurethane aqueous

emal;Rieds' EmulfoR BREMN6RoMErd daad PRl hlylene, vinyl ester
containing a salt of a transition nmetal, erysorbic

acizf3 pBYLPin8sEOhRN CmékbMEr 3L th BEPHabRICAH&TY st a¥htaining a

heating at the tenperature of from about 20t to about

80%alt of a transition metal, erysorbic 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. Amodified polyurethane agueous 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 polyolefin
layer is further laminated at the side of the adhesive layer.

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

adding monomers containing ethylene, vinyl ester and
pelyfunctional monomer into a polyurethane agqueous emulsion in

the presence of a redox catalyst containing a salt of a

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

heating at the temperature of from about 20'C to about 80TC.
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