; TUW3eND6TNE 5 POLYI SOCYANATE CURI NG AGENT FOR LAM NATE ADHESI VE, AND
LAM ﬂ“@ﬂ M KE USI NG THE SAVE BACKGROUND OF THE | NVENTI ON (1) F|ﬁ (ﬂPFPfZUU:i
t he APR 2003 The present invention relates to a .
poly anat e 15 20 25 curing agent for |am nate adhesive, as well as
to a | af %@&e adhesive using the curing agent. Mrre particularly, the
present invention relates to a polyisocyanate curing agent for |am nate
adhesi ve, having a particular nonionic hydrophilic group, as well as to a
| am nat e RDTEEI SRCYANMATE SCURINGeAGENTNHORgBAMINATE aADBES IVE, hiWID ogen
group-containing resin. (2) Related Prior Art Recently, as a packagi ng
met hod, cOMENATE APBESIPACUSHNGTRESSBMEN renmar kably devel oped for
reasons such as strength of package, protectability for goods packed,
wor kabi lity during packaging, propaganda effect of package
packagi ng cost caused by the_use of a filmsupplied in a l Mgﬂ@ﬂ&@ @ﬂ@
| ow cost, BACKERRUND ¥ TﬂEtEQVEHWﬁPBX fl exi bl e packagi ng, o
| am na ed d i an, adhesi ve. The current main stré&affof such

LLhrEERoR PE shE 0y

a lam ate &8k*PPpe pol yuret hane adhesive conposed of a

base resin havi nﬁhgcéhﬁeﬂgﬂER?SRt%B”P?i‘Q‘EeQ erb”gﬁngQB ayhpd

i socyanat e group, alse ack ure esive is

excel | ent bﬂr?ﬂgeﬁkfﬁéhiyfogu'i%\'lhlaﬁ:lé aaﬂegq% r g8l §ancgsapd further it can
be w dely appli o various kinds of 2 APR Z003 films. As such a

| ami nate agh@sh¥ee hHBeEive dsi6gOTRe lclmrlfngr ageamn! emod&- A-5- 112766, a
sol vent type two-pack adhesive conprising a hydrophilic group-containing 5

pol yur et hapertdapdamdyantthe pakegentc)iavent ioanrelatesAtsoai n JP- A- 7- 48429
is disclosed a hydrophilic groupcontaining, self-enulsifiable

pol yi sltyanai¥isespesateoruaiadanoggtedor danddiake edipsdiveiohauspdg the
pol yi socyanate cqQ sition., 10 Wen, t he pal yi socyanate conpound descri bed
"n JP-A 5. 81766 1FL A5 BRSPSt AYEHS SFIGP 1 A5ueddn a8 £Png

ane | iterature,

hgkégéfthaﬁgmﬁg %tlngggghegﬁ &gggplﬁgh rl%%ﬁPkgh%Q%W sa§dtynto nmet a

foils, 0 f i s I ms. Further, the aqueous
adhesi ve cgkggggt?gbﬁgéﬂéiliﬁq§§ n %E%%h§9%€i%§ F%qU|res a Iarge anount of
energy for (g3pReilaiced tPidostaait contained therein. Meanwhile, use of a
coupling agent for adhesivity 20 inprovenent is proposed in, for exanple,
JP- A-6B5110272. FhaEnkay,imsthi@ddhagmﬂgumeﬁhmdprmmm@ﬂ@xafdepribte

| am nat e adhesi ve conposition conpri sing: pol yol such as pol yet her

pol yol , polPpedeainghasl bers ywamasrkahlat WM%Iforpm%@ﬂI@r sycdt hane
ggggl’ g:}dZS t% ’Iﬁkﬁyﬁgtl sQc anateog:r *é)abs. nlttay[ ”1! 1:ggsbloldasn%acc e%|’l ng
workability during packaging, propaganda effect of package,
reduction of packaging cost caused by the use of a film
20 supplied in a large amount at a low cost, and the like. 1In
the complex flexible packaging, there is used a laminated
film produced using an adhesive. The current main stream
of such a laminate adhesive is a two-pack type
polyurethane adhesive composed of a base resin having
25 active hydrogen group and a curing agent having isocyanate
group, because the two-pack type polyurethane adhesive is

excellent in adhesivity, durability and heat resistance

and further it can be widely applied to various kinds of



2 2 2 APR 2003 Oning to the diversification of eating habits in recent
years, the quality requirenments for the amnated filns used for 73agiatiihg
of various foods have beconme higher, and, for exanple, resistance to severe
retort 5 treatnent is required. The techni que described in JP-A-63110272,
however, has been unable to provide a lamnated filmsatisfying the above
requi rement. SUMMARY OF THE | NVENTI ON 10 The present invention ains at
provi di ng a pol yi socyanate curing agent used in a | am nate adhesive
superior fmlwmserage stability, heat resistance, durability and adhesivity
particularly to netallic filnms and polyolefin filnms; and a |aminate
adhesi ve using AﬁeS§Ghlﬁglﬁglagéﬁtadhﬁélﬁﬁeséhﬁr?n¢§nﬂiéﬁlpﬁ@§ iR/t he

follomnng 1) to (4). %@) A pol %lsocyanate curing agent for |am nate
adhesi ve, tRENEXATDAE: “Brp-dn 7§§ay§n§PéVGP6u§¥P§rﬁWﬁaPéG pr epol yner

i SLQ??C% re?if%—l;” m%%&%é%@”' ;RO SR STRURTCCBETARIEE. wiih (&) a
5 OBk o eyt AR5 Y SIS LRI 1) pYbEr el n 25

t he oxypr ene group € Oxye 'ené group
g

cont ent, d A S | t t:ed he follomnn
forla (g@ J%ah.@ ?#&g@ﬁgggQﬂ%%%ybs%QEQ nyayb %ﬂl% g?%u BB ) o (1) 5

(wherein Iadn?caamlaidsyls@rmdl@immet A &rd@rmﬁtt@rr&on@aélmlmd n are
each an integer of 1 or nore). OCN ( CH2 ) r-s1(OR )j (2) 10

(wherein Rnd s aptaous grdhes ive aomddsyilt igmoumsimndhe is an integer of 1
to 5). (2) A polyisocyanate curing agent for |am nate adhesive, conprising:

15 (A) arPalsignayanaty egmpas it inn ed prepolyner obt ai ned by reacting an
or gani ¢ pol yi soc anate containing at least (c) an aliphatic po&ylsocyanate
e

and/ ot%an al i cydhen gdig Hﬂ%ﬂhﬁﬂﬁ&9n§HqI?QEQPW9QN4ﬁ§Frﬁ€FﬁeﬂH mémool
cont ent i &7 lili?g*&et“" PRI SrTSh St ot e fﬁl e o
Q%gr?%)ena Si ["ane coup%]l ng lgé rPcP epr% )Ot cxtf%ae;aoﬁ ow ng for rrul(g%
(2). literature, however, the resulting adhe51ve is
insufficient in adhesivity to metal foils, metal-deposited
15 films and polyolefin films. Further, the aqueous adhesive
composition described in JP-A~7-48429 requires a large
amount of energy for vaporizing the water contained
therein.
Meanwhile, use of a coupling agent for adhesivity
20 improvement is proposed in, for example, JP-A-63-110272.
That is, in this literature is proposed a composite
laminate adhesive composition comprising:
a polyol such as polyether polyol, polyester polyol,
polyether urethane polyol, polyester urethane polyol or
25 the like,
an isocyanate group-containing silane coupling agent,
and

a polyisocyanate compound.



CH3 R ( OCHzCHz ) m( OCH2CH ) "-OH ( 1) 30 (wherein Ris an al kyl group

having 1 to 5 carbon atons, 4 2 2 APR 2003 and mand n are each §?$PR2M3

integer of 1 or nore). OCN ( CHZ ) r-S1 ( OR ) 3 ( 2 ) 5 (wherein is a
met hyl group or an ethyl group, and r+is an integer of 1 to 5). (3) A

| am nat e adhesi ve conprising a polyisocyanate curing agent set forth in the
above (1) and an active hydrogen group-containing resin. 10 (4) A lam nate

dhesi in the ab

(2) and an act | SERGAFBGENC GROHREROREGRRIAY PLoPRELBRTARREEP DESCRI PTI ON F
THE | NVENTJI 5.Ih I h
oresent | FORAPF oRCAERE. FhBC YARKETF ?ilgl SHEREE: 2% FReoTo APt R o (A )

can be obkaifieduB¥qr ¢8¢! LagaR; ﬂggg.ﬁo%a&%éﬁss%ﬁa@amv@ombﬁbﬂg at | east

(c) an aliphatic polyisoCyanate ran icyclic 20 polyisocyanate, with
(a) a bl ogkgpelyetinel, Feroekanplless Htlsad thncehed @ldvewengehtoriul a (1)
wherei n the oxypropylene group content is |arger than the oxyethyl ene group
conterd byreaigentbdsi seandrednt i onal kgchhobyuendestirybedlyiinogRAA~-63-
group-contai ning aliphatic conpound other 25 than the conpound (a). CH3 R-
( OCH2CH21)10@7@ ,Obkd¥erter ," had bekn whablz ZoApRoX(@e @wiemdinatRd s an al kyl
group haV|ng 1 to 5 carbon atons, and mand n are each an integer of 1 or
more). Whéa ﬂhsﬁﬁéﬂﬁﬁyﬂg|&ﬂ%ﬂﬂhﬂ¥erﬁﬁﬁkﬂrqmﬁnﬁﬁ the formula (1), Ris an
al kyl group having 6 or nore carbon 5 atons, the polyisocyanate curing
agent obtained fromsuch a bl ock polyether nDnooI tends to give an adhesive

low in ad |\ a"h n in the block polyether nonool (a), the

wei ght prggﬁbﬁ?ég(l %éﬁﬁﬂyﬁ¥$€ne group is Iarger t han t he wei ght

propoj i on of t@%é”ﬁﬁ@é&ﬁﬂ‘%H%éﬂ%iH&“HlmérEt §1Q%k guring agent tends
Thelb o}

to give an adhesive*low 1 n water resistance pol yet her polyo

(a) has a o ALE I B! Bfenei @éd oin i ef iaive dheivore, nore
preferabl;ﬁg' to 5, 000, partch%%rly preferably 1,000 to

superior in storage stability, heat resistance, durability

and adhesivity particularly to metallic films and
polyolefin films; and a laminate adhesive using the curing

15 agent.

The present invention lies in the following (1) to
(4).
(1) A polyisocyanate curing agent for laminate adhesive,
comprising:

20 (A) an isocyanate group-terminated prepolymer
obtained by reacting an organic polyisocyanate containing
at least (c) an aliphatic polyisocyanate and/or an
alicyclic polyisocyanate, with (a) a block polyether
monool represented by the following formula (1) wherein

25 the oxypropylene group content is larger than the
oxyethylene group content, and

(B) a silane coupling agent represented by the

following formula (2).



15 3, 000. Wen the nunber-average nol ecul ar weight of (a) is smaller than
the lower Iimt, the polyisocyanate curing agent obtained fron1(a)22eﬂﬂsmﬁy
gi ve an adhesive low in adhesivity. Wen the nunber-average nol ecul®ar

wei ght of (a) is larger than the upper limt, the polyisocyanate 20 curing
agent obtained from (a) has an increased viscosity and tends to have | ower
wor kabi lity. The bl ock pol yether nonool (a) can be obtained by a known

nmet hod. That is, first, a nonool and ethyl ene oxide are subjected to a

ri ng-opening addition reaction to form 25 a pol y(oxyet hyl ene) nonool ; then,
the pol y(oxyet hyl ene) nonool and propyl enggQxi de are subjected to a

ri ng-openi ng addition reaction. As the nool as a starting material, there
are 6 2 z aPR Zoo3 preﬁqubhanggdg@¢ﬂpnggL@HnDnth§ such as net hanol ,
ethanob, n- propanol , isopropanol, n-butanol, isobutanol, tert-butanol and
the IiRe. O these, nethanol and ethanol are used nore preferably. 5 In the
present invention. Jt.is possible fo use. in conbination with the bl ock

pol yet her %neo%?l? a% ,lsanargc?fk\ﬁgi h%?‘b%?ha‘@’r%gl- L%On[%i%a} I3;1I‘—’}I}:p‘%%‘ft’l C
conpound ( t C LA Vi e affinity between
curing ageaﬁ%d g‘&ld %s@%é%agzd&?hgﬁgd éérsid\)/flqtly cﬁﬁé"tn\ﬂl\%re%)h.lo di fferent
adherends. As the active hydrogen group-containing aliphatic conpound (b),

t here can be nentioned | ow nol ecul ar nmonool s such as met hanol, ethanol,
n-propanol, isopropanol, nbotRAQLH,) sSbYoRNY], ter2)y butanol, pentanol
hexanol , 15 heptanol, octanol, 2-ethyl hexanol, benzyl al cohol, alkylene

gl ycollOnonoal kyl ether and the |ike; |owrlecular prinmary nonoani nes such
as ethylam ne, butylam ne and the like; |ow nolecular secondary npnoam nes
such as di e/hgFaEn R’ #F butHebhvhedbadptPe 20 ¥kl Eeume 3B
group-containing golye ters gctive hydr ogen group-contai ni ng pol yet hers
havi ng oxyat k¥PERESHr tp! oF°3°dr nore carbon atons as recurring units;

e ntC (R R SR ASLYAR IR Bis BV

nore carbogomppiBingt esters thereof; and so forth. In the present

invention, preferred as the active hydrogen gorup-containing aliphatic

conpowsd (b) is @an’ gl aphasbeyanacel gobliprtéhaind®ed prep@lynédPR 2003 In the

present invention, preferred as the aliphatic polyisocyanate and/ or

alicyclic pbtaisedybparea¢t)ingr ennodighhiat pohpisdcranatepbantainingocyanat e

and/or an alicyclic diisocyanate, and nore preferred are such 5

nodi fi cat i BRs1€8AtailA)ngn PAiphatasl pedydsogyanakstapdéofranp sel ected from

i socyanurate.qroup, uretdione group, biuret group and all ophanate group.

Al so, ther@i&gxciﬁptBBﬁylﬁgcﬁggagﬁdeF%Eaben§ Bfoﬁﬁ B? %ﬁgg?ﬁ di i socyanat e

and/or an gbhe¥d! LepebBRELANBLE cneORbEh Bl 1 fokRuife (17! Ghidkgnal | east

one group selecfe rom ur et hane group, urea“group, carbodiimde group and

ur et ond @ neheAdxiypeopliBhat geodpl searendt ¢s 1 hegercRaketnBNti Oned

tetramet hyl ene dii socyanat e, hexanet hyl ene diisocyanate,

2- et hyl - 1pxypthydead groapacantend- matihyb)lah Adtpeat Apddbgsncyanat e,

| ysine diisocyanate, etc. As the alicyclic diisocyanate, there can be

ment i oned P¥OPPoconsadininge pdiphatiky¢rnpenatdedtiephthghnthéane

di i socyanate, hydrogenated tolyl ene diisocyanate, hydrogenated xylyl ene

di i socyanaf@™ géﬁaté@dtetranethylxylylene 20 diisocyanate, cycl ohexyl

di i socyanate, et These . dii soc ates _can, be used stn&lg oghin adm xture
FPeti¥a

of two or nore kﬁﬁas? FrleRg ﬁPﬁgﬁﬁpgiﬁggﬂFiSﬁ?rﬁﬁﬁ? €he aliphatic
polyisygyaqﬂhgﬁgﬂgﬁgrdﬂﬂdﬂgﬂifapolyiaanurate bondcont ai ni ng pol yi socyanat e
rom hexa tfhy i

obt ai ned f ene I'socyanate. In the present invention, the
al i phatic 8
R- (OCH,CH, )~ (OCH,CH),-OH (1)
30

(wherein R is an alkyl group having 1 to 5 carbon atoms,



2 2 aPR 2003 pol yi socyanate and/or alicyclic polyisocyanate (c) can be used
in conbination with an organi c pol yi socyanate other than (c). As qemmfmga
exanpl es of such an organic polyi socyanate, there can be nentioned aromatic
5 diisocyanates such as 2,4-tolylene diisocyanate, 2,6 tolylene

di i socyanate, xylylene-1,4-diisocyanate, xylylene-1,3-diisocyanate,

xyl yl ene-1, 2-di i socyanate, 4,4'-diphenyl nethane dii socyanat e,

2, 4" -di phen Inethgne di i socyanate,, 4,4'-di phenyl ether diisocyanate, 2 10
o1 11 odi pheRGI T4ana. i PG FaKE an SNSL8g RNy BEoBRAE )4, 4' -di | Socyanat e,

3, 3" -di met hyl di phenyl net hane- 4, 4' di i socyanate, 4, 4'-di phenyl propane

di i socyanat e, nphenyl ene diisocyanate, p-phenylene diisocyanate,

napht hyl ene-1, 4-di i socyana | hywd .engs 1, 5-di i, sqcyanate, 15
3,3'-dinethoxydiphenyl-4,4'-51&?%Q§5§%§gﬁ% d the(?ﬁke; pol ymeri c

pol yi socyanates thereof; urethane bondcontaining polyi socyanates derived
fromthe above diisocyanates or polyisocyanates; biuret bond-containing

pol yi spcyapiieeeifeRVad fa aEdlia o G 0rileg@up0 4l W secyanat es;
car bodi i m de bond-cont ai ni ng pol yi'socyanates derived fromthe above

di i socyanainedmeged Yfsacyana es; uretoni ni ne bond- cont ai ni ng

pol yi socyanat es derived fromthe above diisocyanates or pol yi socyanates;

ur et di one (Band- @dodeaiimiate pelhdssiony aeapes 2R aidr ipedd ifsosyanad eabove

di i socyanates or polyisocyanates; and isqcyanurate bond-contai ni ng

pol yi socy&Vdtidy @ganfe Y iR Hbdhe AR yahhatdd AN RI5A%cyanat es.
These diijgﬁyanates and pol vi spcyanat es, can be used singly or in 9 2 2

APR 2003 TR PR R EHR L "1 n the present invention, the

reactign t er gt yr.e . W [ . i s i t

gr oup!-lteer rﬁglr”?gt e%‘ gragnplo yrfegraed%&b‘?é(%l &%lghﬁfgefg‘etbgtﬁl@l%al C, nore 5
preferabl youfhoi £ dOCi fEPLR! 1y, the éﬂ@v@bgy? €8 e ffte active

hydr ogen group-contai ni ng aliphatic conpound (b) used as necessary and the
bl ock pol yeidissgew npdug-agoreyineng eped fil. si nul t aneously with the organic
pol yi socyanate, or the conpound (b) and the nonool (a) may 10 be reacted
individually with the organic polyisocyanate. In the reaction, it is

possi ble to use, as necessaréﬁ a urethani zation catal yst such as dibutyltin

di | aur at e, DETAERFR | REZCR BRT RN oPF t RRE | IREENTEON he j socyanat e

group-term nated_prepolyner (A or,15 (A t he block pol er. nonool (a)
i s introduced iﬁr&%uﬁﬁ%gkgﬁméﬁ&e?ﬁé?n(%ﬁ:a?% rﬁé%%nﬁ% {#Qﬁii $1PW- 100 to
80: 100, nore prefer Y 400, : 100 i i O n the
conpound (b) is %@égP%ﬁp%%%%%ga%ﬁgﬁgg%%ﬁ'(a ?m?%ggi%%%%%ﬁ%n¥g§ is
Introducedtéﬁmiﬂ&heanFa@?amgmbbaRA bdr (£))20aRepanestRigéerepl y 1:100 to
80: 100, nore preferably 1:100 to 70: 100 by wei ght ratio. Wen the anount of
t he bl ock peagetihgranvanghnfe) ppayisdogaenate soathénihyaatt beasboye) | owner
limt, the adhesive obtained tends to have | ow adhesivity. Wen the anount
is |larger @nadlipbatbeveolppepcysnptei and{as ABoa}aA¥edigroup content in

t he prepolyner (A or (A) is. |low and accordingI% t he adhesi ve obtai ned
t ends 4% bBOLEHRSPRYEBAES oW 14D dAgt A. PFAEK| BBLYSRRLE BPBOABLt er mi nat ed

prepol ynmer (A qr_10 2 AP 03.(A ) has,an erage functionality of
preferablyrép%ggg?%ﬁgrByp%gFeggéﬁﬁwig? %Srﬂgﬁé 0@anﬁgﬁeé9e§é§e

functional j i t Skye LN e I ured
mmrerial | SuYPEORYREnE Rrous! A8ARERESKC1AR08E NERaCRAR bRy SLKPLENE P,
is too |argeoupheonteat v§ Rlightehalas haa,hbpltienaislyi nkBhi hhty and
accordingly tends to give a fragile cured material. The isocyanate
group-t er macatiee hydrolgene yrodp~aontd'inihgs adiphaadyanampogndupthent ent of

preferably 7 to 10 20% by weight, nore preferably 8 to 18% by wei ght. Wen
25 than the compound (a).

CH,

R- (OCH,CH, ) - (OCH,CH) ,-OH (1)



the i socyanate group content is too | ow, the adhesive obtained has | ow
crosslinkability and accordingly tends to give a cured nateri al Iqq MW mg%
strength and durability. Wen the isocyanate group content is too high, the
anount of 15 the bl ock pol yether nmonool (a) introduced into the isocyanate
group-term nated prepolyner (A) or (A) is small and accordingly the
adhesi ve obtained tends to show | ow adhesivity. In the isocyanate
group-term nated prepolynmer (A or 20 (A), the content of free organic
pol yi socyawhereiis Br dEermablag ki lgyonp dlatviog |leto, Snoaebpnefadioamsl,y 0. 9% by
wei ght or | ess. When the content of free organic polyisocyanate is too

hi gh, theaadhssiand obexienedcternds indegere of dhomt meawe)l.ife or an of fensive
odor. 25 In the gresent i nvention, the silane coupling agent (B) is a
conmpound r epr es ¥head 1By thige Mlgiakomody ettherumeneg)l (@Nef(te ) r-Si ( OR
) 3 ( 2) 11 2 2 APR 2003 (wherein R is _a nethy roup or_ an ethyl
group, andormudagd L)yt &S Gt ALKy 15)3rqup havidy éﬁgf\mlpotrﬁatcaﬂ?’oé’ddi ng a

0% R 05t BN ahce s AT A e i VSN

a silane Goypldig e AR "EHdE BRI A g RRE RSl having a

functional™ group such as" am no group, epoXy Yroup or e may give rise
10 to col dnuk BAd Pt | £O0SELNA | n%%%lsqnvv'tm t}:;][l%chcalﬁ%iyﬁi:hbh:monEBlls is

considered to be because the functional group of the baSe resin reacts with
the al koxys ) anthemieightorpidisott ken A tilee orPpercnEend i@wgeans . Further,
since a silane coupling agent generally has a functional 15 group such as
am no gr odmrepoxshay dupe oveidglet | preportidmen i tlaamecoxypmpyleregent and a
pol yi socyanate curing agent are stored in the formof a mxture, the

i socyafat axpup Wie trrswliving cieing ragent Yends tte JiWRtadmnal group of
the silane ¢oup)ing agent and, resultantlg, an increase in 20 viscosity may
t ake pl acea‘&?ef ‘f?lgel“?"gp%% BRLET EeSHRYRRCCi n order for a |ami nate adhesive

e Papse U . nate adhe
formor i ndi vi auté dheskart by sndti st (9 & (R ehdd,  °
however, nfSfiscd1 42" 9ELgAL6E 1oEe2Pabler 806 85 thére Phdfe | abor in i xing;

therefore, a | am nate adhesive of two-conponent type has been desired.

| nci dent al pyefeheplyo8so! 86e5¢000) i pgrogenlat by usedfetabighesioe «d

t wo- conponent type Is easily obtained; however, 12 2 2 APR 2003 such an
adhesilbe has00dsufWhen erlie anlmisex+dvyerage almleqilay avdighthatfed &)i lim capabl e
of withstanding a severe retort treatnment. Therefore, a |am nate adhesive
for severesmélg¢¥ theat hBat laweyslivitontAenPalyisafrardip| FWELRGent 5

therein. The silape c¢oupling agent (B). used in the present ipvention has,
as functioﬂﬂ?nﬁrSEﬁgfng%CEFgﬂdggﬂ- éfmﬁ@r@?ﬁeﬁﬁnigdﬁeﬁéYﬁ %%rHlp or an

et hyl grou aet ef or i S e i i up 10

t erm nat edggpggg%ﬁ&f ?Dlsé{l)rgfgg ?%‘#erg‘gérl %?&‘/‘Sff%‘?lzég)‘g%?u tig{)fr)ls. As a
result, theapohyi saeyapatBaqUihBdupgert 19hithetpeepsny iso¥eamaee has good
storage stability. In the | am nate adhesive of the present” invention, the
base r&Esi ncugingt agenti ebltadnedofgons () hasaanathtyeadédhyisegenty
group-containing resin. There can be nentioned, for exanple, polyurethane
resins, pobpdstendsetndaveollpmerdworbsbadityerylic resins, counarone
resins, nmelamne resins, urea resins, rosin resins, epoxy resins, phenolic
resins, ponvinyPhélééﬁSksP°9ﬂﬁ$Peﬁc@PaP@1ré§0n§?n299pﬁpg%+ﬁ9¢ RBYIdride

o, SRR R R SE g kB b fed AT GRS e e

g. nitroce : ur esPns >tg.%s a eum
ins. O .£S1, NS, I et @S] f i i f th

R R e R A

activeyhydro Qﬁ@ﬂﬂﬁgﬁ NN hdAS rns ,t hpbase resin preferably has a
nunber-average #gle ul a ngght of 800 to 100, 000 particularly 1,000 to
80, 000. 13 poly(oxyethylene)monool and propylene oxide are subjected

to a ring-opening addition reaction.

As the monool as a starting material, there are



2 2 APR Z003 The pol yurethane resin as the base resin includes pol yurethane
resi ns containing urethane bond al one, pol yurethane urea resins cphtp@Rrill3g
ur et hane bond and urea bond, etc. 5 The pol yurethane resin as the base
resin contains at |east one, preferably at |east two active hydrogen groups
(e.g. hydroxyl groups . In the present invention, the polyurethane resinis
m xed wth a pol yi socyanate curing agent having particul ar hydrophilic
group, and the 10 resulting m xture can be suitably used as a two-pack type
cur abl e | prefexabiyhesedeal thhapdtynprarbdse suehi ascantbanoyai ned by a
reacti on between an active hydrogen group-containing conpound and an

organi ¢ p%t@@%@%yaﬂaPéOpisoihelﬁéprﬁﬁaﬁpénogeﬁuéﬁée +cdfeRuRaRgleonpound
contains a | ong-chain pol.yol a chain extender, and_there is preferred

such a coﬁﬁBEnBuEéﬁPélﬁpﬁgtpﬁelﬂbﬁgch%fntﬁﬁﬁ?olm?hh%n%}oﬁﬁﬁt?BhaB? 50 to
90% by wei Ag ggchahgypolyol t here can be nentioned a 20
af81 yard hO%s Patigre

pol yest er@ de pol yol, a polycarbonate polyol, a

pol yetgrer bol yol, gnRob¥BLEb";RYENonan AN ERLe oG REARL AR vag PO VOl

t hei r copol yol s; e present PiVent i on, ester poVyo

preferredg brhswl% ha%%smb ﬁ%ﬁﬁ'@%ﬂéﬁ xnon%%let(ca) Ofanf @%tq%es've

obt ai ned. ese | ong- chai n pol yol's used singly or in adm xture of

two or nDhgdkbges. groap-eErtahialin @m hdtdie &dhpEeid QLS /@herol ecul ar
wei ght of grefgrabﬁy 500 to 10, 008p ¥ 2 2 APR 2003 As the polyester

pol yol andhthe (a9l wes necessaty, pQJnyo;h,ew heefi et hosara fifid gyt ihartswkerhose
conpounds obtai ned by subjecting the follow ng two ki nds of conpounds to a
dehydr at i eurdngd@genti end émste\ aesin @nd ddm asihesdividyofbetsrgsasund sel ect ed
fronrfolycarboxyllc acids (e. g. succinic acid, adipic acid, sebacic acid,
azel iffexr WFWQHQPQ§m d, isophthalic acid, orthophthalic acid,

hexahydr ot er eph allc aci.d, hex dr0|so hthall aci,

hexahydr oort hop hé:lq C gé:izare %@%&y %t?dﬂ)ﬁgc %p&l%
trimelliti ﬂ&&ﬂ¥ ts one

ki nd of cc'):r%r)p ungg sel cteﬁ&%rom Ig\?rrréti)l ecu ard%fels%lo tﬂ&)(lee : ??1& ene gl ycol,
1, 2- propanrg@ilas hekrimpenadiminoll, rstanac o) lsﬂopfkdiiﬁrﬂﬂ@dlxpi 1,5 15

pent anedi ol , 1, 6-hexanediol, 3- nethyl 1, 5- pent anedi ol , neopentyl glycol,
1, 8-oct anel:d:minol], thtrmam*mbb,l teciﬂe-tﬂnyttazrrelglyexmanaﬂl,pr}rmgdrmﬂe gl ycol,

1, 4cycl ohexanedi net hanol , et hyl ene oxi de or propyl ene oxi de adduct of
blsphéﬁolh@PRﬁQRiM|Qﬂian¢lrnﬁ+§ﬁhﬂ¥ﬂ@$ﬁ@@ﬂenhﬁﬂKY#x#&QRthhr|toI)

| ow nol ecul ar pol yam nes. (e. g._.hexanet hyl enedi anm ne, | enedi am ne and

i sophor onethlaMRs | 9lyR honerea HrY be Hy c%‘%l% ‘%elllbe 2t hanol ani ne and

d h I he b
I I0\(13\/f rrr(fj)llntca)cﬁr‘m:#1 “)p%:lr%f%r“fl%w 2‘130%%‘%%?1?%5 0 ;%%a%%h dl o(?v— ?n\;FecuI ar
ami noal Cormhéy f(;x;\é éﬁdt{‘ﬁéa ipese fewmeﬂééumyes@c&m-average

nmol ecul ar melg | ess n 500’ There can al so be nentloned | actone type

pol yest er ménoamiredPE1E03s P@lyoh¢l alinenedibytylagivoeamdocpe! yneri zation
of a cyclic ester (lactone) nononer such as [err] -caprol actone,

yval erd@ aclbke; oact heel hkéragenggtbepabontaienhgopelydsnens pcativeol yol as
a starting material. 5 As the polycarbonate polyol, there can be nentioned
hydrogen group-containing polyethers av1ng oxyalkylene
group of 3 or more carbon atoms as recurring units; active
hydrogen group-containing polycarbonates; active hydrogen
group-containing polyolefins; hydroxy higher fatty acids
25 having 6 or more carbon atoms, or esters thereof; and so
forth. In the present invention, preferred as the active

hydrogen gorup-containing aliphatic compound (b) is an

aliphatic monool other than (a).



t hose conpounds obtai ned by an al cohol -elimnating or phenol -elimnating
reaction between (a) the abovenentioned | ow nol ecul ar pol yol and (2 APR 2003
di et hyl ene carbonate, dinmethyl carbonate, diethyl carbonate, diphenyl 10
carbonate or the like. As the polyether polyol, there can be nentioned a
pol yet hyl ene gl ycol, a pol ypropyl ene glycol and a pol ytetranet hyl ene et her
glycol, etc. all obtained by ring-opening polynerization of ethyl ene oxide,
propyl ene 15 oxi de, tetrahydrofuran or the |ike; polyether polyols obtained
by copol yneri zarnhonhhef prheseaboiavenytdons; predepokedeasethet hdippatyol s
produced using, as a starting material, the above-nentioned pol yester

pol yol , ppbyy¥dsecyanate podyolr ad igyloidar podatisogylpeite Z€)Aerehe

pol yol efin pol yol, there can be nentioned a hydroxyl group-containing

pol ybut admedd figagjignsgedartad alidhatjic gideecyamedieniang /98 @hut adi ene, a
hydr oxyl grqQupcantai ni,ng pol yi soprene, a hydrogenated hydroxyl

gr oupcont &i ﬁicgglﬂr&l ﬁ%&c&ﬁé‘,a%'hﬁﬂ‘bmregr erEethPTen Y chl ori nat ed

pol ypr opyl ene,_.a _hydroxyl graup-containi.ng chl ori.nate ol yet hyl ene, etc.
As t hegan LEIGAT D% -cd’é‘r%ia\}é&rﬁﬂ ydt %l}%é‘}*ogeé:éﬂ‘}eﬁe a%eﬂ'telay%'e & dehydr at ed

il -der | ididedoued pol yol
i 1 br 8 B SR ench S ariiged el et didnd Golgl Poly *
used pol ygJi$ 4t 'fdups dHa %qg?éoﬁg}lé&@éogféhﬁyﬂh%bqv%@% gRhecul ar wei ght,

having two or nore active hy en 5 groups in the nolecule, such as diner

aci d type swiluadly helinaganaiadh £ det ieies dot Ve guipipltidgol yester resin,

pol yam de resin, acrylic resin, coumarone resin, nelamne resin, urea
resin, roslinseyanawpandfasian ghboptl tcordbkisneyaidte osomtesininge. g.
cellulose), natural resin 10 (e. g. starch or glue), polyvinyl alcohol and
the | lRe. TheehhAANlesuiadert i keast 0P uatow? ﬂ%b%cﬁﬁrﬁgrifl'}m) yyethane
nunber - aver age nol ecul ar wei ght, haying_ .two or nnrﬁ active, hydrogen groups

in the nol Ry %"ei?egﬁ%‘?i’bec%‘?ﬁibﬂé ® her AR ‘?Tocff}:’d“ e mBPecul ar
pol yol s, ltOH‘é rmi%:tynéig%c 1 iejggé%ﬁ%%lggg a?ﬂeggx%?lbeec%?aﬂ%ﬁ%g@al cohols, etc.

These conpounds u y of ure 'of 'two or nore kinds. As

the organ cpolytensyenal: ek bRatunt Reshicolyidi Rl s SdIaNG 1 ool 1

there can be nentiohed, for 20 ‘exanpl e, e or socyanat es used in
product i on2afiethgl abpyepsrbahOdLds POy y¥habey apanetyl+ngs-agent for |am nate
adhesive, and nodifications thereof. In synthesis of the pol yurethane
resi n15 hepantanedaisocpanathe, i Spsynaattigooydnate prgami c Asolthesocyanat e 25
and the active hydrogen group of active hydrogen group contai ning conpound
i s preferablicpcsie dbigogygnatq, there can be mentioned isophorone
diisocyanate, hydrogenated diphenylmethane diisocyanate,
hydrogenated tolylene diisocyanate, hydrogenated xylylene
diisocyanate, hydrogenated tetramethylxylylene
20 diisocyanate, cyclohexyl diisocyanate, etc. These
diisocyanates can be used singly or in admixture of two or
more kinds.
In the present invention, preferred as the aliphatic
polyisocyanate and/or alicyclic polyisocyanate (c) is
25 hexamethylene diisocyanate or an isocyanurate bond-
containing polyisocyanate obtained from hexamethylene

diisocyanate.

In the present invention, the aliphatic



synthesis of the polyurethane resin, it is inportant to (a) decide such
conditions as to cause no gelling between 17 2 2 APR Z003 the aypmﬂ?gma
functional groups (average isocyanate groups) of organic polyi socyanate and
t he average functional groups (average active hydrogen groups) of active
hydr ogen group-contai ni ng conpound and (b) blend individual raw 5 material s
so as to satisfy the above-decided conditions. This blending ratio can be
determ ned according to the gelling theory proposed by J.P. Flory, Khun,
etc.; actpalyysotyarabe antiéoramliayelial podyéspeyensteaccor dhngbeo a
blending ratio selected in view of the reactivity of 10 the reactive groups
cont ai nedus@dt he @ereiDAELOBf Wikl abt P¥EaRyEr PN 1§P6HpNasAat atRPEg conpound
and the organic ?olyisocyanate, wher eby a pol yurethane resin can be

synt hesi zBBali £R) no &I SRR L iR ceX3mR HeS | Q£ S POR yaP cPFIRRIT esi n cont ai ns
active 15 hydrogen group i socyanate group _and _has a.nunberaver age
nDIecuIarpRiyéﬁ Cg?gﬁgﬁfegéﬁFﬁ § g& T%@%GgﬁnggF P&rly preferably
1,000 to . . n_t unher,ave |_ecyl.ar i i oo |large, the
resin asggégggyaﬁg e§i§§8§ig3 3ﬁ3'&§g§9%$§r?§f%ﬁg kggﬁ%?t?f%ﬁhen t he 20
nunber - av =Ye i~ght | o8l g, 4l da?a i produced from

t he resul??g gsggiﬁigﬁg&gwgﬁggﬁsu H%@%%nt ééhggpgh t?%ﬁ%fh. I n produci ng
the pol yuketijaeaelasisRditikeicyasit e xya8d dnravr 2irtiiedeydmaregxanmpl e, an
in-solution reaction 25 method which Conprises reacting raw materials in an
organi ¢ sal,veridiphetydmethse diriesoyeacitiegn 2pel hati plemil medianieses m Xi ng
raw materials sufficiently in a solventfree state and reacting them 18 2
2 APR 2003lifisocyagarteal 4o We-diggeriyrowthean hdsanysnade a Zoneshot net hod
whi ch_conprises reacting an active hydrogen group-contai ni ng conpound and
an or §8ni @W%Wﬁaﬁe %t‘@ﬁeﬁgcmta?'pr?e%dl NeRIRFPRANEH conpri ses

reacting an 5 agt.ive hydroge oup-cont ai ni C oynd and an organic

pol yi socyg'}rfallt 3 'ﬁ?qx%’%%%c;%’%t'ecpﬂ?%{}ﬁ’%%rﬁﬁg‘g% ar}%—qle, ?e'ss, to

synt hesi zey.amn. d t Qup- | A% then reacting the
pr epol yrrefdl\?ﬁnst%ci%%yag{ﬁi \e?é%ygf%rg%ﬂg%%%%ﬁgﬁacomo’u%. 10 I n the
one- shot rm{é}%ed&eairmyc%ydzﬁéé@, - pIROBY R & U By Ak act | ve hydrogen

group is preféerably 0.5 to 2, nore preféerably 0.8 to 1.5. Wen the nol ar
rati o i s |egshithdrere-8, , 4kl Tsseydnatge palaphitdi yiberee + 2S5 +d hissodyamazeg| | a
nol ecul ar weight, resulting in insufficient 15 durability. Wen the nol ar
rati olbs rbrd’ tdigrethoxydiphepinl <4 pbl ydsirgeranat e sanddehe nlikes reaction
systemin an anount nore than required in the reaction. In the prepolyner
net hod, t HRORBNGELG RYYY HIOFERYERRL B FeRb! ELERING PIRAT ogen group in
pr epol yner ZQts.nthesis S grefergbly 1.1 tg ﬁ.g [re Qreferably 1.5to0
4.0. \Wen TT% ?%ﬁgr%3+¥ﬁ? Cyaed ?ﬁaﬁeﬁ+ﬁ? t e ¢e E?t? %V%repolyner has
too large g; i j j iy t oLsse ipdde next
st ep. V%ena%ﬂgéﬁg%g$£$%f?% 21%%%% %%%tgéb,bt eé%dﬁ%ﬁéJg prGgﬁggg usi ng
the 25 respblyfoPpaates haseiveai fromsthaf ghove adheseyahyted ros he
prepol yner nethod, as the active hydrogen group-containling conpound to be
react &) wi pblyhsocyanybest ecgrbagiimidenbved-porpaiyimg, there can be 19
2 2 APR 2003_nentioned, the above-nentioned | ow nol ecul ar pol yol s,

| ownrol ecul BP1pés9avRnateanderiyedofeenl kheapbaveal dbhePgyarnates /@r necessary,
there can be_used, as part of the, above active hydrogen-group containing

conpound, BOLELAPHYADA BFbcRFﬁﬁoaé@hPesHEﬂdagoﬁﬁ%bﬁ Be (e. g. ethylamne,
diethylam g, 9% <804 LhAELs HBR99ka( x8n PREMGBSYCCh:ELE8PShALSE S ke
polyisocyanates; uretdione bond-containing polyisocyanates
25 derived from the above diisocyanates or polyisocyanates;
and isocyanurate bond-containing polyisocyanates derived
from the above diisocyanates or polyisocyanates. These

diisocyanates and polyisocyanates can be used singly or in



In synthesis of the isocyanate group-term nated prepol yner or the

pol yurethane resin, it is possible to 10 use a catal yst, a stabil?Z&pPR 38l
the like, ordinarily used in synthesis of polyurethane resin. As such a
catal yst, there can be nentioned tertiary am nes such as triethyl am ne,
triethylenediamne and the like; netal salts such as potassium acet at e,
zinc stearate and the 15 |like; and organonetal conpounds such as dibutyltin
dilaurate, dibutyltin oxide and the |ike. As the stabilizer, there can be
ment i oned adindx taxenpife twol orawoaleetk iswdsbi | i zers such as substituted
benztriazole and the |ike, and thermal oxidation stabilizers such as 20
phenol derivati V8 4he piresknite invieatioast ithe reasdisnutenperafyre

urethani zation is preferably 10 to 120C, nore preferably 30 to 100C. In the
pol yi socy EARIOYEG iRy PAeEWCHion |ofnithe dsafyadiake SPupmderiingied adhesi ve

addi 1 ves BRI (Medd ridnas GBS CaRIad (8 a2t et J0ES for
| e, ' d | L.ng . t bl, ' inhibitor,
S;(gggrgi ngjrgér%r%%gaﬁ Ialﬁoz%‘:ﬁjg ]gogogrﬁj'f) gg‘glgg%gaﬁ’%’Zﬁgig%bgglais)gglgi ![y?(r:on?r ol l'ing

agent, a | i a , [4 i bi _ i.0N0ts i:lhzer: . an

ant i oxi dar%fe?éed;nl%'t ravi (ﬁ%ﬂggbsﬂo‘;r}gredrd,g}{atﬂn%dé{p r(“g%r#ﬂsatg{z}{nlc@ iaér?rlpllﬁcl)l\zflgrl:c a
plastici ZfompurRt (1) ald&a A Mecds s RS itk 3UR8EK polyaH yst, a

t hi xotropi c agent, a mcrobicide, a fungicide, a lubricant, and an

i norgani ¢ mynarlgafH C Mdy |18 . résctdd somgtutbdgs Iptwich thkrganirt hod such
as stirring, dispersion or the |ike can be used. In the polyisocyanate
curing agamlyigodyanate e dO thhesompownd (e drdi ke enentiesi(ee beyh of the
present invention, there can be used an organic solvent for viscosity

cont r 8P orbg oreagtedbind yidwpl by oibth  the erganie PRl scKsRata-here can
be nmentioned aronmatic hydrogarpon t olvents such as toluene, xylene,
Suasol 15 YhrilS GrERTEL IR tr Chat boRP LB vER L bRie P DPCHRIRI o1 12 Co.

Ltd.), Sol ﬁqq;' o] on. s d XXON Chem cal
K. K') and lty’ﬁéeél??'g%]a% oneé%‘/ géo%@%}gté;s S%Jé%‘ﬁgilg%@t%%%{]%eﬁ yl et hyl
ketone, nefpy thPPONEY]akBhONSr €NE! PhRganone and the |ike; ester type
solvents 20 such as ethyl acetate, butyl acetate, isobutyl acetate and the
like; glycol etlet €sé eisdypens0d Vgrd wp-Stetnbsa teddn b eepso gmeaol (2et fyd et her
acetate, propylene glycol nethyl ether acetate, 3-nethyl-3-nmethoxybutyl

acet atl®, etAy), Stke hokgpk opdbyetbkennmondel | {&k; ianidntréduced pim 2ol vent s
such as tetrahydrofuran, dioxane and the |ike, These solvents can be used

singly or ®R aBARRtutRabf (W 6F) nbeeoRefdRrefpEaR LY pbthe? P rak i1 P b t he
active hydrogen grou 2.2 .APR 2003 tainin sin and the
ponisocyaﬁ%?% Eg??ﬁgaéé%n}'Psl FeF8r2§r§8q .1w?ggﬁ€0¥3fﬁf’pgﬁF?%ularly
preferabl y480:3 0,480; by 9B}, L8k &R Lbhena ntepd the
pplyisocyanateccﬂkgﬁégaééﬁplusgggPsgﬁooaéﬁg ?¥$tﬁe 5 regﬁrfing adhesi ve
gi ves a cueeflpsBhar (B) 95 hHnswbhuee@NindsheRi hht ¥moWhenthde appintcy s too
| arge, the cured material has insufficient flexibility. Therefore, such
anmountx) ar becomdsqpaeferabdyl anitonate adkhdedyemotet peeperakly 1nMENtI on
shows 10 good adhesivity to nmetals and polyolefins; therefore, it is useful
particul artp 7RA:pPBdbEt weAgbt xatami.ndfken fihenamoynt mf dihe diogk

net al - deposi t ed Bilns or Rolyolefin films. Further, the | am nate adhesive

i s superi oPPLYCEARESIOPPO Lt da)ainsEednaRer dfdsmaddrapFnppythe above 5

t herefore, ;i.t._can.be. us al in_productio f_variou rogducts such as
pl ywood, f&PWF?u?éWlﬁﬂtgﬂﬁb?ﬁgfsﬁglIngalvsﬁigﬁggsekgcﬁ??ﬁ 7% el ect roni ¢
appl i ance, f abyy e a J | ich
The | am nafaisdRcarys orhinetHE " ndRRe Y Lithed EhadSpic anquibet”
preferzdl y1 ikher e than ibecyanktengtoupOtofXank! ¢n eﬁleyg@éFM Her SUL as
stretched pol ypropyl ene, non-strétched pol ypropyl ene, pol yet hyl ene

t er epht hal atre,(apgl yeuliyeaadt aw:@@&uli@ga_yeth@olaymtabikrenebaamhédmyt@t@s

pol ybut yl ene napht hyl ate, nylon, |owdensity 25 polyethyl ene,

medi um dengiot yepdloyetiny ladhes ilwng lstdengithy pol yet hyl ene, et hyl ene-vi nyl
acetate copol yner, ethyl enevinyl alcohol copolyner, polyvinyl chloride,
pol yvi nyl al cohofhepdkspsypnate, groupeisebniantedpbkepphynetetd) or

10



22 2 2 APR 2003 chloride, cellophane and the |ike; nmetal foils of

al um num copper, etc.; netal -deposited filns obtai ned by vapordz&o&jtgmp
such a nmetal on one of the above polyner filns; papers; and poly r-go ed
films obtained by coating a 5 polyner on one of the above filns. The
polymer filnms are preferabl e because i nproved adhesivity is obtained when
they are subjected to a surface treatnent such as corona-di scharging
treatment or the like. In the polyner-coated filnms, consideration nust 10
be made otAt heh&s nanaadeaagenfunttpohaitetycodfit pdefandbime2stiof &ce property
of the filmobtained. In producing a lamnated filmusing the |am nate
adhesi ve merenhprefesahlyi dvéntpoh ; 9t heWker abh®cavepras ciunebivnabitinds such
as wet lamnation, dry lam nation, hot 15 nelt | am natign, extrusion

| ani nati ok FeA- SBRkEnt thenPAREEdNeanltARBed] k@NdPHhEOCaFAYRL A0FUERE | ani nat e

dhesi lied.t fil h i s . pr.ef b 0,5 to 10 g/ n2,

et e GELLES, Gy Lol B R RN e Bt SO Re BBt T2

i tsid f.th s th | ti | am fi i fficient

s o R R T L AL e
b . I | B lL.am nat

cen o T FUECob s ammba ma v By o Besage e pete

| ami nat ed £rgg@aeh cRRA matit8alt.he resulting lamnate is as necessary
pressed or héated to pronote the curing reaction of the adhesive. In this

case, a preferraliepieseyatate FFoupzte2raiRateds ptepbliymez YR) amd a
preferred tenperature is 40 to 150C. By such a nethod, there can be
produced dAl'amhast @h isocyanate group content of preferably 7 to
10 20% by weight, more preferably 8 to 18% by weight. When
the isocyanate group content is too low, the adhesive
obtained has low crosslinkability and accordingly tends to
give a cured material low in strength and durability. When
the isocyanate group content is too high, the amount of
15 the block polyether monool (a) introduced into the
isocyanate group-terminated prepolymer (A) or (A') is
small and accordingly the adhesive obtained tends to show
low adhesivity.
In the isocyanate group-terminated prepolymer (A) or
20 (A'), the content of free organic polyisocyanate is
preferably 1% by weight or less, more preferably 0.9% by
weight or less. When the content of free organic
polyisocyanate is too high, the adhesive obtained tends to
have a short pot life or an offensive odor.

25 In the present invention, the silane coupling agent

(B) is a compound represented by the following formula (2).

OCN- (CH,),-Si(OR'), (2)

11



filmwherein two or nore filnms are |am nated. As descri bed above, the

pol yi socyanate curing agent 5 of the present invention is superi ot APR 2003
particularly in storage stability, and the | am nate adhesive of the present
invention is superior in adhesivity particularly to netal adherends as well
as in durability. 10 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS The present
invention is described in nore detail bel ow by way of Exanples. However,
the present invention is in no way restricted to these exanpl es.
Incidentally, in Synthesis Exanpl es, Exanples and Conparative 15 Exanpl es

refers to "=s by weight" unless otherw se specified. [Productjon of

pol yi socyéﬁ’gleé%ﬁlr ifhg 8 éh Gt s AR %‘01‘5{)’@ %tfhﬁor‘éfﬁiﬁa' (ar‘Htirstleqr ed trade
mar k) HX 20 prqoduced hy Ni Pol yur et hane I ndustry Co., Ltd. and 399 g of
a nonool (af) J\Bg:reeq%’red)ﬁ/rﬁ O&g(g}_.| iter reactor provided with a stirrer, a

t hermoneter, an |41 nqgﬂﬁﬁ{.éHH{ [ §§%%E -l (quﬁ ube, and a
reacti on was al !I'(?\Nélc#]{evoeqtqake pl'ace at %é# or =~ %g}rlsam%her !lnr\'rLtgné‘t was fed 1
g 25 05 a iRl it AP&Hnddivd O tHOUNFeSi PO ¥4 SOfYPRAE turi ng agent A

The pol yi socyanate curing agent A had a viscosity of 2,720 nPa~s at 25C and

an i socyanaiifedinoiny foade£0tr&d i ance, ZLWERi@dD3rddi dtarlde, potyi socyanat e
curing agent A was stored in a dark place at 25C for 1 nonth to exam ne the

st or age stimwdvey, ddditiesubf,a noildeegeoupl apyeagemicctoas odser ved. 5
Exanples 2 to 6 and Conparative Exanples 1 to 2 Using the raw materials
shown in Tegfind, ppoticebaylnaa cbase i nes aychavimgtad gumtto@abmi n the
sanme manner as in Exanple 1. The pol yi socyanate curing agents Bto H were
stored in SEGrAS PRBERC a9 98Ry f GPOAY 1@r%ﬁt‘l’|rtBh%x:éh*%em%ﬁe?+v%t5+%%e

Stablhbt'egovég g%ng gﬁ&/ggsgkégogigySggg@eégeTQQLﬁ %hezfapsgagke 1

time. This is considered to be because the functional
group of the base resin reacts with the alkoxysilane
moiety or the like of the silane coupling agent. Further,
since a silane coupling agent generally has a functional
15 group such as amino group, epoxy group or the like, if the
silane coupling agent and a polyisocyanate curing agent
are stored in the form of a mixture, the isocyanate group
of the curing agent reacts with the functional group of
the silane coupling agent and, resultantly, an increase in
20 viscosity may take place with the lapse of time.

Hence, in order for a laminate adhesive to have
storage stability, it is advisable to store the adhesive
in the form of individual components and mix them right
before the use. This, however, needs a larger space for

25 storage and an extra labor in mixing; therefore, a
laminate adhesive of two-component type has been desired.
Incidentally, when no silane coupling agent is used, an

adhesive of two-component type is easily obtained; however,

12



N Exanpl esConpar ati veExam | es12345612Al i phati c pol yi socyanate ( ffﬂﬁﬁe
HX601493648567685781860720Pol yet her nonool (g)Monool (1)399376
(2)507315Monool (3) 3522Z9Mbnool (4140140Acti ve hydrogen

gr oup- cont ai ni ngal i phati c conpound (g) Monool (5)57140Si|ane coupling agent
(g) Coupl ing agent (1)150.5Coupling agent (2)30.51Coupling a ent

(3) 1Pol yi socyanat e curi ng agent ABCDEFGHI socyanat e group content

(99 11.18.412.59.913. 616. 116. 912. OVi scosi t o L.

( mPa~ s/25€yeh2@28@@2&@@2@0b230@2§96§seeenéoeﬂbeagsl§vaépriPQEEEEem@ N N b
~7 O c. 2 2 APR 2003 I n Exanples 1 éb arative Exanples 1 to 2
and Tablealla@%Pﬁﬁﬁgefi&m ﬁﬁPPQBEyaﬁuWéFBSBBH n?aFﬁYﬁﬁepBF PE&cyanat e

b d di =

21, 3k vi SEERRERBE ] SBtPPEaks ot NENULT L 139G HER okt ITUPREQ by addi ng
I h I h

ﬁéf’é’ﬁufllfrg*‘-bgﬁt R it g A S R S A A L

(2): q;nogﬁg&eghtalned by addi ng propylene oxi de to a met hoxypol yet hyl ene
gl ycol avi ng a nunber - average nol ecul ar wei ght of 400, nunber-average

nol ecul ar wei ghtthe #i#8ReMbBagh ihg) agantonsgl uektainedhbypadgdeng propyl ene
oxi de to a net hoxypol yet hyl ene egcoF 20 havi ng a nunber-average nol ecul ar
wei ght of inf@e@ntiom aasavasaganctlienalagreapght —NCO, a0d BHROR’ (4): a

met hoxypol yet hyl ene gl ycol, nunber-average nol ecul ar wei ght = 400 25 Monool
(5): met hwheirsiimoReatis Gomeitihyd agonp EY) anyetdydygrguepr-opyl tri net hoxy
sil ane Coupling agent (2 y- |socyanatopropyltrlethoxy 27 2 2 APR Z003

si | ane Codig %F@entlt(B*;O FOFEp Wit Hhendepsvagste group-

10 terminated prepolymer (A) or (A’) under ordinary storage
conditions. As a result, the polyisocyanate curing agent
of the present invention has good storage stability.

In the laminate adhesive of the present invention,
the base resin is not critical as long as it is an active

15 hydrogen group-containing resin. There can be mentioned,
for example, polyurethane resins, polyester resins,
polyamide resins, acrylic resins, coumarone resins,
melamine resins, urea resins, rosin resins, epoxy resins,
phenolic resins, polyvinyl alcohols, vinyl acetate resins,

20 polyvinyl chloride resins, ethylene-vinyl acetate resins,
nitrile resins, cellulose resins (e.g. nitrocellulose),
natural resins (e.g. starch and glue) and petroleum resins.
Of these resins, polyurethane resins are preferred in view
of the adhesivity to adherend, durability, etc. of the

25 resulting adhesive.

The active hydrogen group-containing resin as the
base resin preferably has a number-average molecular

weight of 500 to 100,000 particularly 1,000 to 80,000.
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The standard for evaluation of storage stability was as follows. 5 O There
IS no change in appearance (neither solidification, nor appearanceekﬁAPR2m3
precipitate or suspended matter is seen). Xx: There is a change in
appearance (solidification, or appearance of precipitate or suspended
matter 10 is seen). As is clear from Table 1, the polyisocyanate curing
agents of the present invention showed good storage stability. In contrast,
t he pol yi socyanate curing agent H containing an am no group-cont ai ni ng
coupl i ng agent velse Ipolydeetlane nresonage thabbase yres Hynimebadesnf

pol yur et hane resinA Synthesis Exanple 1 Into the sane reactor as used in
Exanpl e 1 pelpurethane yesina ponyainingisrgthanrPoraddaoneg of ethyl 20
acetate, and_ the yol A and the NPG were dissolved in ethyl acetate at
30C. TherePﬂlﬁuﬁﬁgbaP%dunﬁagr9$lWBICQHHaGnGBQQUSPtEEFELbOBHdaad urea

uret hani zagtion reaction was allowed to take place at 80C for 4 hours. As
t he reactl ﬂngrOEE%ded the viscosity of the reaction systemincreased; 25

herefqre, ethyl dded W he f
| Socyanate groupt %Ségagﬁin?wﬁaaégg"%ﬁ FBPohaRBeBrbeoroaRarsS 5350
f ethyl

sol ut 1 on o8CeEsoHEE BOURErpBly Rt nedtr KU SRX 0D AYULPEERCRELEE 1 i hod
I'n Synt hesig, ExaK?l:i%o%;{lfQ%}b%bs& arRoLNEspLEsEh el i RPépt Dedl, fERe et hyl ene

egcoI/neopentyI gl yco nmol ar ratio) 5 and adipic aC|d/|sophthaI|c
acid = 1/1pb&9haéthaheokesﬁunhermameﬁag&tmobeguﬂqnsweyghbte 2n@aagNPG

neopentyl gl ycol
agent having particular hydrophilic group, and the

10 resulting mixture can be suitably used as a two-pack type
curable laminate adhesive.

The polyurethane resin can be obtained by a reaction
between an active hydrogen group-containing compound and
an organic polyisocyanate.

15 The active hydrogen group-containing compound
contains a long-chain polyol and a chain extender, and
there is preferred such a compound containing the long-
chain polyol in a proportion of 50 to 90% by weight.

As the long-chain polyol, there can be mentioned a

20 polyester polyol, a polyester amide polyol, a
polycarbonate polyol, a polyether polyol, a polyolefin
polyol, an animal- or plant-derived polyol, their
copolyols, etc. In the present invention, a polyester
polyol is preferred in view of the adhesivity, durability,

25 etc. of the adhesive obtained. These long-chain polyols
may be used singly or in admixture of two or more kinds.

The long-chain polyol has a number-average molecular

weight of preferably 500 to 10,000.
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TDI: 2,4-tolylene dii.socyanate 10 DOTDL: dioctyltin dilaurate [PrpgueRi?e0
of | am nate adhesives] Exanples 7 to 12 and Conparative Exanples 3 to 4 The
pol yur et hane resin solution PU-1 and one of the polyisocyanate curing
agents Ato H were conpounded at a 15 solid content ratio of 100:5 to
produce | am nate adhesives AD-1 to AD- 8. [Measurenents of adhesion
strengt hs] These neasurenents were nade for each of the | am nate adhesives
AD-1 to AD-8. A corona-treated PET filn1£0 fil %Bickn ss: 12 N%i an

al umi num foi | (film th%ckhgseolyesyerpodye réﬂgl 8a98§Y69FBFi? 4€i | m

hi ck . 70 [ dry.lam . One of th 1. dhesi
WD 1 1o ABbYake FBGFEICOR PROMEDFARRSE, SUCER SURFRMISH: otRE RBoRA. ( roat od
PET fil ' . t -dri t of th
dnesi ve Haa08gtadboIHeS b puifol kb £1nbs® ol cPhlpBla BN &0 | i ough o

drying TUH@ﬁgerﬁfti%ﬂ%%ﬂ@le‘r@%‘t%heQe%‘t'lohhe alum num foil using a
| am nation roll of 100C x 0.3 MPa. On the alumi numfoil 29 2 2 APR 2003

surfacg of the pesukhsfgohankigticotiasompaund tbeetde® lradmnate adhesive
using a gravure roll so that the asdried anount of the adhesive coated

becanme 3. podiyrBrbdkyldeataed dsaenat.e sues ipdss ad ildyr adjlp iz diodidlg f ur nace of
5 80C and lamnated with the corona-treated surface of the corona-treated
CPP fil m ssbagig lagriidnarized aigl lacdd,1t@Cephthaliry aciide fisophdpaddcwas 50
m mn. Thereafter, aging was conducted at 40C for 3 days to obtain various
| ani nat ed a6ty OCHRCRATR AL #aed MERANISF OEATaBRTAAL if5- % dt h and t ho

cut sanplgﬁxﬁﬁysubﬂect d.tq.a T-peel .test upder the cqonditions of pulling

A = 3 RANYALS LERP : B e b R A i Pher
same | gm ool o 11 08 LG 'f@%%ﬁﬁﬁ G QG S0 pat e CPPilm
was at 't he |pnnera Sk e, aandoc?{?e Thide siaﬁqes o:f%‘q%ehe TEm nacfle )vder e lheat -seal ed

under the gondid | opsi PlankBRr 2l 3 A X ahfecond to forma bag. In this
bag was placed a ketchup/salad oil/vinegar (1/1/1 by weight ratio) m xture.

The unseal ed si d& Qfeddte dirg kiasl IF healpoiaal edlewtrid thonmalews- conditions.
The resulting bag was subjected to a severe retort treatnent of 135C x 20
m nut es. Thekgculex |podyeked(did matnstenaitgiyrahe badrprespandgiadt,ed to a
T-peel test under the_conditions of sanple width = 1 pul li ng speed =

5
300 mm i ! einPTRRAIAGHR DB -RUAREIRL = balchutangdial, ThéTesults are

shownlgn 1§gg€%é%dfg&, 1,6-hexanediol, 3-methyl-1,5-pentanediol,

neopentyl glycol, 1,8-octanediol, 1,9-nonanediol,
diethylene glycol, dipropylene glycol, 1,4-
cyclohexanedimethanol, ethylene oxide or propylene oxide
adduct of bisphenol A, glycerine, trimethylolpropane and
20 pentaerythritol), low-molecular polyamines (e.q.
hexamethylenediamine, xylylenediamine and
isophoronediamine), low-molecular aminoalcohols (e.q.
monoethanolamine and diethanolamine), etc. Herein, the
“low-molecular” of the above low-molecular polyols, low-
25 nmolecular polyamines and low-molecular aminoalcohols
refers to that these compounds have a number-average

molecular weight of less than 500.

There can also be mentioned lactone type polyester
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Tabl e 2 w Exanpl esConpar ati veExanpl es78910111234Pol yi socyanat e curing
agents(solid content, g)ASB5CS5D5ES5F5GH5P0ol yur et hane resin S°|Uti%9(ﬁﬂlmﬁ
content, g)PU 1100100100100100100100100Lam nate

adhesi vesAD- 1AD- 2AD- 3AD- 4AD- 5AD- 6AD- 7AD- 8Adhesi on strength

(N cm PET/Ali ~2.93. 03. 12. 93. 43. 33. 33. 1A1/ CPP6. 96. 86. 76. 87. 26. 86. 86. 7Adhesi o
n strength after severeretort treatnent

(Ncm PET/ALP.1.P.I.P.1.P.1.P.1.P.1.1.3P. T. Al/ CPP6. 56. 46. 37. 06. 96. 73. 46. 6

P.1. refenmliyplishaibtipeeiedidoy srinmpassemirg polyher ihet hemsof ement of
adhesion strength of PET filmalumnumfoil, the PET filmruptured in all
of Exanpl eydl i@ dtemnd( Corpenea) | mendmenpsesh 3asnd ~¢apollalténe, Gy - 2 2
APR 2003 In Exanples 7 to 12, Conparative Exanples 3 to 4 and Table 2, PET
a polyethyvakﬁrrggqﬁmnﬁawét%h¢dlib¢u%$hu91§h€r¢b0ﬁ9—ma%t%@n@®ebpw-

pol ypropylene As is clear_from Table 2, all of the | am nate adhesives using
a pol yi sodyRAREELLPPHY 24 eh® %fSF%%tbP%s@ﬁPthééntlon showed good

adhesi |ty ho e the dhe

#A C a ent.was,l ow in
adhesi 8n 10 str it harRefYSarReRat e ke IVeT oot hers . SALRe 03 WAT
| S CLAI VE f h ,
L TR e g 8h+ymfé8 sl
reacting aﬁh@ﬁ&ﬁﬂéflﬁﬂhMt§HQYE€§&€189nBétﬂéaﬁ ?E |€ﬁéta66%eﬁn al i phatic

pol yi socyanate and/or an alicyclic polylsocyanate with (a) a block

pol yet her menobbneepLegenbidciYathgolgblonhag (bor gilkahylgnvherein the
oxypropyl ene group content is larger than the 10 oxyet hyl ene group content,
and (H a sarbomateypliimgthgéntarbpnesent ddebhyflheatbbhatkengdiphenya (2).

CH3 15

10 carbonate or the like.

As the polyether polyol, there can be mentioned a
polyethylene glycol, a polypropylene glycol and a
polytetramethylene ether glycol, etc. all obtained by
ring-opening polymerization of ethylene oxide, propylene

15 oxide, tetrahydrofuran or the like; polyether polyols
obtained by copolymerization of the above glycols; and
polyester ether polyols produced using, as a starting
material, the above-mentioned polyester polyol, polyester
amide polyol or polycarbonate polyol.

20 As the polyolefin polyol, there can be mentioned a
hydroxyl group-containing polybutadiene, a hydrogenated
hydroxyl group-containing polybutadiene, a hydroxyl group-
containing polyisoprene, a hydrogenated hydroxyl group-
containing polyisoprene, a hydroxyl group-containing

25 chlorinated polypropylene, a hydroxyl group-containing
chlorinated polyethylene, etc.

As the animal- or plant-derived polyol, there can be

mentioned a dehydrated castor oil-derived polyol, a castor

16



R ( OCHzCH2 ),n ( OCHzCH ) n-OH ( 1) (wherein Ris an al kyl group having
1 to 5 carbon atonms, and mand n are each an integer of 1 or nore).72aPRO0H
(CH2 ) r-S7. (OR ) 3( 2) (wherein R is a nmethyl group or an ethyl
group, and r is an integer of 1 to 5). 25 2. The polyi socyanate curing
agent for | am nate adhesive according to Caim1l, wherein the bl ock

pol yet her nonool (a) has a nunber-average nol ecul ar wei ght of 800 or nore.
3. The polyisocyanate curing agent, for Ianlnate 33 2 2 APR 2003 adhesive
accor di ng Péledgraved pRd¥oiln ehéidkgddi OB@Pyl yanate is (c) an

i ph I d/ I I
ol }1 s0cyanat & 8Bl AGCaJERB-FUR LA RPHICY o5 “HEREs FOD ALe8, BEng Ui Biki m 1,
wherein the Ord?a%'l ‘ﬂ&) ya%e%/sélr}] nc?/f 55080 di fd qﬁoggdyl %%%%“%[%%r a| ned

from an aIPﬁha or an |cy I i'socyanate

pol Y1 S0y BRI AL b ameora%&% 4RO b O al m 1

wherein the organic |socya te 1s an I socyanura -cont ai ni ng

pol yi sogyargiubtial Rek ARAN &) iRha! 4 Hinfac ) &yde pdIRLYi socyanate
curing agent for |am nate adhesi Ve, conprising: (A) anisocyanate

group- t er mhyairesganAeal Aiederl aciid aiyigd gyl yodactpoly et edr gasEim,
pol yi socyanate containing at |least (c) an aliphatic polyisocyanate and/ or

an al i cycl ippolyanyidmayesmiat £,acythiq ajesin omkinrotgne hers imon ol amepreesent ed
by the following fornula (1) wherein the oxypropylene group content is
| ar ger t harF&sHid 201 %58 dtefon L bu pr et e RPN X9Himn phenaldcydr ogen

i [ ane. Uil agert Lkase SRR DY (59 ne T ol RA Ty FAVIASE. (595m5 OHs R (
OCH2CH%0) nZé.g. S aréh oé}%fue), S%&yvinyl alcohol and the like.

The chain extender is a compound of less than 500 in
number-average molecular weight, having two or more active
hydrogen groups in the molecule. There can be mentioned
the above-mentioned low-molecular polyols, low-molecular

15 polyamines and low-molecular aminoalcohols, etc. These
compounds can be used singly or in admixture of two or
more kinds.

As the organic polyisocyanate used in synthesis of
the polyurethane resin, there can be mentioned, for

20 example, the organic diisocyanates used in production of
the above-mentioned polyisocyanate curing agent for
laminate adhesive, and modifications thereof.

In synthesis of the polyurethane resin, the molar
ratio of the isocyanate group of organic polyisocyanate

25 and the active hydrogen group of active hydrogen group-
containing compound is preferably 0.6:1 to 1:0.6. In
synthesis of the polyurethane resin, it is important to

(a) decide such conditions as to cause no gelling between
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2 2 APR 2003 (wherein Ris an alkyl group having 1 to 5 carbon atons, and m
and n are each an integer of 1 or nore). OCN-(CHZ)r SI(OR )3 (2) 2
(wherein R is a nmethyl group or an ethyl group, and r is an integ ; %W 403
to 5). 7. The polyisocyanate curing agent for |am nate adhesive according
to Claimé6, wherein the bl ock polyether 10 nonool (a) has a nunber-average
nol ecul ar wei ght of 800 or nore. 8. The pol yi socyanate curing agent for

| am nat e adhesi ve according to Claim®6, wherein the organic polyi socyanate
is (c) an ehéphaéragpofunsedpanat grengson aterageatisogghhatpogyospsyanat e.

9. The polyisocyanate curing agent for |am nate adhesive according to Caim
6, wher ei nof hergagani popygligosyapanat ends thenadierage fuhgtdongdnat e obt ai ned
froman aliphatic diisocyanate and/or an alicyclic diisocyanate. 20 10. The
pol yi socyagreupeulrNgragentective dydrogenagwesipse aécoctiing hydrraem 6,

wherein the organic polyisocyanate is an isocyanurate bond-contai ning
pol yi socyaf&PBPoEPAtAE 1Y FORPORNdy RRG dhﬁiPé@@@aﬁ&@éylﬂfﬁlArPHninate

dhesi i Si | yi t [ t t faorth in Caiml

indan ot RIBCRIAIB0ER GR0 CORLAT TS GHoTe-S2e Laed PaAte Aaneal ve
n %ot POESHy - EaEAi T aAfrae 8 ddnesi v

'oa o5 3 Pnalaa AR Rl Y ety Aol RR Ry 3R, 00 TeS'

conpri sing ' ' tp S t Byl &m.6 and an active
Ig@lﬁﬁln %%%tpfre@id{] R0 LRI 81 d13f, ! fkniufd , Celem,

hydr ogen group-conta The Taninate adhesivé according to

Caiml3, weeualny hecidvers, RHY QRN nHtEi0@ aldifeActedl Ackc®rding
pol yuret hane resin. 36 .Ay2. A Y. AS. AyY. AaS. Au@. Al | . A

, 2. A@Y. AY. ApEaAbPArend] in g\ A cA@cA@dAratly. idy . vAlevAlo@ theY riddcAYAityu ok Al . AFSY
. AYA. E. AY. AL H Al . ALl Y. AuE: [ wxyY

10 the reactive groups contained in the molecules of the
active hydrogen group-containing compound and the organic
polyisocyanate, whereby a polyurethane resin can be
synthesized with no gelling.

The synthesized polyurethane resin contains active

15 hydrogen group or isocyanate group and has a number-
average molecular weight of preferably 800 to 100,000,
particularly preferably 1,000 to 80,000. When the number-
average molecular weight is too large, the resin has too
high a viscosity and has inferior workability. When the

20 number-average molecular weight is too small, the adhesive
produced from the resulting resin shows an insufficient
adhesion strength.

In producing the polyurethane resin, there can be

used known methods, for example, an in-solution reaction

25 method which comprises reacting raw materials in an
organic solvent, and a solvent-free reaction method which
comprises mixing raw materials sufficiently in a solvent-

free state and reacting them.
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ethanol) or the like.

In synthesis of the isocyanate group-terminated
prepolymer or the polyurethane resin, it is possible to
10 use a catalyst, a stabilizer or the like, ordinarily used
in synthesis of polyurethane resin. As such a catalyst,
there can be mentioned tertiary amines such as
triethylamine, triethylenediamine and the like; metal
salts such as potassium acetate, zinc stearate and the
15 1like; and organometal compounds such as dibutyltin
dilaurate, dibutyltin oxide and the like. As the
stabilizer, there can be mentioned, for example,
ultraviolet stabilizers such as substituted benztriazole
and the like, and thermal oxidation stabilizers such as
20 phenol derivative and the like.
The reaction temperature of the urethanization is
preferably 10 to 120°C, more preferably 30 to 100°C.
In the polyisocyanate curing agent for laminate
adhesive and the laminate adhesive both of the present
25 invention, there can be compounded, as necessary,
additives ordinarily used in adhesives. Such additives
include, for example, a pigment, a dye, a coupling agent,

a blocking inhibitor, a dispersing and stabilizing agent,

20
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oo k--{N épﬁubrlcant, and an inorganic or organic filler.
As the compounding method, a known method such as
stirring, dispersion or the like can be used.
In the polyisocyanate curing agent for laminate
10 adhesive and the laminate adhesive both of the present
invention, there can be used an organic solvent for
viscosity control or for wettability improvement. As the
organic solvent, there can be mentioned aromatic
hydrocarbon type solvents such as toluene, xylene, Swasol
15 (an aromatic hydrocarbon soclvent produced by Cosmo 0il Co.,
Ltd.), Solvesso (an aromatic hydrocarbon solvent produced
by EXXON Chemical K.K.) and the like; ketone type solvents
such as acetone, methyl ethyl ketone, methyl isobutyl
ketone, cyclohexanone and the like; ester type solvents
20 such as ethyl acetate, butyl acetate, isobutyl acetate and
the like; glycol ether ester type solvents such as
ethylene glycol ethyl ether acetate, propylene glycol
methyl ether acetate, 3-methyl-3-methoxybutyl acetate,
ethyl 3-ethoxypropionate and the like; and ether type
25 solvents such as tetrahydrofuran, dioxane and the like.
These solvents can be used singly or in admixture of two

or more kinds.

The compounding ratio of the active hydrogen group-
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durability. When the amount is too large, the cured
material has insufficient flexibility. Therefore, such
amounts are inadequate.
The laminate adhesive of the present invention shows

10 good adhesivity to metals and polyolefins; therefore, it
is useful particularly in production of a laminated film
using metal foils, metal-deposited films or polyolefin
films. Further, the laminate adhesive is superior in
adhesivity to various adherends, durability, etc.;

15 therefore, it can be used also in production of various
products such as plywood, furniture, automobile, railroad
vehicle, electric or electronic appliance, nonwoven fabric,
shoe, bag and the like.

As the film to which the laminate adhesive of the

20 present invention can be applied preferably, there can be
mentioned, for example, polymer films such as stretched
polypropylene, non-stretched polypropylene, polyethylene
terephthalate, polybutylene terephthalate, polyethylene
naphthylate, polybutylene naphthylate, nylon, low-density

25 polyethylene, medium-density polyethylene, high-density
polyethylene, ethylene-vinyl acetate copolymer, ethylene-
vinyl alcohol copolymer, polyvinyl chloride, polyvinyl

alcohol, polystyrene, polycarbonate, polyvinylidene
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5 polymer on one of the above films.

The polymer films are preferable because improved
adhesivity is obtained when they are subjected to a
surface treatment such as corona-discharging treatment or
the like. In the polymer-coated films, consideration must

10 be made on the kind and amount of polymer coated, and the
surface property of the film obtained.

In producing a laminated film using the laminate
adhesive of the present invention, there can be employed
known methods such as wet lamination, dry lamination, hot-

15 melt lamination, extrusion lamination, non-solvent
lamination and the like.

The amount of the laminate adhesive applied to a
film (an adherend) is preferably 0.5 to 10 g/m?, more
preferably 1 to 8 g/m’ in terms of resin amount. When the

20 amount applied is outside of the range, the resulting
laminated film has an insufficient adhesion strength.

The laminated film using the present laminate
adhesive can be produced, for example, as follows.

First, the present laminate adhesive is coated on a

25 film and as necessary dried, and such films are laminated
to each other. Then, the resulting laminate is as
necessary pressed or heated to promote the curing reaction

of the adhesive. 1In this case, a preferred pressure is
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As described above, the polyisocyanate curing agent
of the present invention is superior particularly in
storage stability, and the laminate adhesive of the
present invention is superior in adhesivity particularly

to metal adherends as well as in durability.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention is described in more detail
below by way of Examples. However, the present invention
is in no way restricted to these examples. Incidentally,
“%" in Synthesis Examples, Examples and Comparative
Examples refers to “% by weight” unless otherwise
specified.
[Production of polyisocyanate curing agents]
Example 1

601 g of Coronate (registered trade mark) HX
produced by Nippon Polyurethane Industry Co., Ltd. and 399
g of a monool (1) were fed into a 2-liter reactor provided
with a stirrer, a thermometer, an Allihn condenser and a
nitrogen gas-introducing tube, and a reaction was allowed
to take place at 70°C for 3 hours. Thereinto was fed 1 g
of a coupling agent (1) to produce a polyisocyanate curing
agent A.

The polyisocyanate curing agent A had a viscosity of

2,720 mPars at 25°C and an isocyanate group content of
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5 Examples 2 to 6 and Comparative Examples 1 to 2
Using the raw materials shown in Table 1,
polyisocyanate curing agents B to H were produced in the
same manner as in Example 1. The polyisocyanate curing
agents B to H were stored in a dark place at 25°C for 1
10 month to examine their storage stabilities visually.

The results are shown in Table 1.

25



S109%&' ()-109& ()-'10%& ()-[']dEg\= 10!!'s10%& ()- f 109& ()-Z109%& ()-|
3109&' ()-fMLO% ()-1"10%& ()-]vPdEg\ = 10! Fy, z109%&' ()-* 109%& () - (%12 R 2003
109 ()-3& 109& ()- | FYO0Y%& ()- y#Y 109%& ()-XdEg\= 10!l 7@
10%&' ()-Y510%& ()-33"109%& ()- 1mlO%& ()-FO1l0%&' ()- F. 10%& ()-1}bC 10!3
10%Z&' ()-10%Z& ()-%0%Z& ()- 10 10 10f< 109& ()-1L9 109 ()-}JdEbC
10! 109&Z&' () -109%Z& () -, 109%&Z&' ()-L310%Z& ()-F | 10%Z& ()-310%Z& ()- GaBbC
10! 1 109%Z& () -! SF10%&' () - F109%Z&' ()-3 10%Z& ()- @O0%Z& ()- 10%Z& ()-(UzdEbC
10'YS, 10%&Z& ()-s*"10%Z& ()- (10%Z& ()- Y&LO0%Z&' () -1
%WO0%& ()-YSHz10%Z f(;ﬁ;-uudeNb TOT T1I0Z 1PZ TUOZZNMUZE () 4&9&10%Z&" () -

[

Y7109%2& () - 5Y10%2Z&|E) - 8" 10%k: () - 3@44?YNG210! | +10% | &
& O F10W1 8 () STEORTK O ! D@ F103| x| &%, )-10(V&'[&'JQEJ\/E&MOW| & () - INNGP
- 104

XZ[ dgH 10! ! +[ / 10%0&w 10%0% () - 10%D& () - $10%08 (|) 104|

v @)

1
860
140
16.9
2380

6
781
219

1
F
6.1

2200

®)

5
685
315
0.

E
13.
2300

O

4
567
376
57
0.5
D
9.9
2600
©)

Examples
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3
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493
507
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Table 1

1
601
399

1
A
1.

2720

O

Isocyanate group content (%)
Viscosity (mPa-s/25°C)
Storage stability

Coronate HX

Polyether monool (g)
Monool (5)

Silane coupling agent (g)
Coupling agent (1)
Coupling agent (2)
Coupling agent (3)

Polyisocyanate curing agent

Monool (4)
Active hydrogen group-containing

Monool (3)
aliphatic compound (g)

Monool (1)
Monool (2)

Aliphatic polyisocyanate (g)
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& ()-?4| E?NA410 é@%ﬁ%%g&'ag%%ﬁ%.((2)1)6%\(&95%’53’&?‘36%8%‘8‘6%&‘&%e'&‘b&/%‘%?()- ( 10%
& ()- Y '10% & ()-4nRUV|[:-410; S< 10% & ()- YL910% & ()- YI 7°10% & ()- 35f

10% & ()- 3#10% & ()- 31F10% & ()-\/V\XeA% 4bA410;  W@1099& ()-
U@10% & ()- "109%6:S& ()-@ "1098: 3& 2)- @ &nl0Ys: S& () -



10;10; ) T|[:-410S:S < 1098: S& ()- 5 10%: S& ()- kf, - #1098 S& ()-@%
| g#1095: S& ()- W g#l0% & ()- 10%S: S& ()-hLO1f /10%: & ()-f /109xi& APR-403
/109K & ()-f /109K & ()- 109%K & ()- 109% & ()-10S: S10S: Sp. hLOAOR $<( +/ f
1109, & ()-f /1109, & ()-f /10%K; & ()-f /10%K & ()--f /10%X; & () -t X<OAoRf
[1109%K; & ()-f /109K & ()-f /109K & ()-f /109%K & ()-f /10%K & ()-f /10%KX;
& ()--f /10%K; & ()-eE% /109K & ()-f /109K & ()-f /10%K; & ()-AoR $<(+/ (f
/109K & ()-(f /109K & ()- _?f /109K & f /109K & ()-f /109K & ()-f / 10%KX;
& ()-f 1109 & ()-f /10%K & ()-f /18%kage()-,-./0j N2f f /109K & ()-f
Coupling agent (3): y-aminopropyltrimethoxysilane
The standard for evaluation of storage stability was

as follows.

5 O: There is no change in appearance (neither
solidification, nor appearance of precipitate or
suspended matter is seen).

X: There is a change in appearance (solidification,

or appearance of precipitate or suspended matter
10 is seen).

As is clear from Table 1, the polyisocyanate curing
agents of the present invention showed good storage
stability. In contrast, the polyisocyanate curing agent H
containing an amino group-containing coupling agent was

15 inferior in storage stability.

[Synthesis of polyurethane resin]
Synthesis Example 1

Into the same reactor as used in Example 1 were fed
246 g of a polyol A, 13 g of NPG and 200 g of ethyl

20 acetate, and the polyol A and the NPG were dissolved in

ethyl acetate at 30°C. Thereinto were fed 41 g of TDI and
0.03 ¢ of DOTDL, and a urethanization reaction was allowed
to take place at 80°C for 4 hours. As the reaction

proceeded, the viscosity of the reaction system increased;

25 therefore, ethyl acetate was added in portions. When the

disappearance of isocyanate group peak was confirmed by
infrared absorption analysis, 350 g of ethyl acetate was

added for dilution, whereby a polyurethane resin solution
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110%K & ()-f /10%C & ()-f /10%< & ()-f /10% & ()-AoR $<(+/01234§§N 03
/110%K; & ()-AoR $<(+/f /10%K & ()-f /10%K & ()-f /10%K & ()-f /10 AP n

& ()-H JKLMNO: X<f [ 1f [109%< & ()-f /2109%< & ()-f /210% & ()-f /10%K & ()-f
110%K & ()-f /10%K & ()-f /10%K & () - OPQSUWBF*<f /10%K; & ()-f /10%K & ()-f
1109 & ()-f /109K & ()-AoR $<(+/f [10%K & ()-WKYZ[\]t2<f AoR $<(+/f [10%X;
& ()-1f /10%K & ()-f /109K & ()-f /109K & ()-f /10%K & ()-]_ bcdef kC3f Af
110%K & ()-f /10% & ()-f /109 & ()-f /109 & ()-f /109%< & ()-f /10%K;

& ()-(f PU-1 having a solid content of 50% was obtained.

In Synthesis Example 1,
Polyol A: a polyester diol obtained from ethylene
glycol/neopentyl glycol = 1/1 (molar ratio)
5 and adipic acid/isophthalic acid = 1/1
(molar ratio),
number-average molecular weight = 2,000
NPG: neopentyl glycol
TDI: 2,4-tolylene diisocyanate
10 DOTDL: dioctyltin dilaurate
[Production of laminate adhesives]
Examples 7 to 12 and Comparative Examples 3 to 4
The polyurethane resin solution PU-1 and one of the
polyisocyanate curing agents A to H were compounded at a

15 solid content ratio of 100:5 to produce laminate adhesives

AD-1 to AD-8.
[Measurements of adhesion strengths]
These measurements were made for each of the

laminate adhesives AD-1 to AD-8. A corona-treated PET film
20 (film thickness: 12 p), an aluminum foil (film thickness:

7 ) and a corona-treated CPP film (film thickness: 70 u)

were set in a dry laminator. One of the laminate adhesives

AD-1 to AD-8 was coated on the corona-treated surface of

the corona-treated PET film using a gravure roll so that
25 the as-dried amount of the adhesive coated became 3.5 g/m’.

The coated PET film was passed through a drying furnace of

80°C and laminated with the aluminum foil using a

lamination roll of 100°C x 0.3 MPa. On the aluminum foil
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/110%K; & ()-fghiklnfJd.3f /109%K & ()-(f /10%K & ()-(f /10%K; & ()-AoR $<(+/f
/109K & ()-f /10%K; & ()-nopqrstoS3f /10% & ()-(f /f /110%K; & ()-f27 APR/@E0]
& ()-f 110%K & ()-f /109K & ()-f /10% & ()-(f /10% & ()-tuwxyz|fJI*3f
1109 & ()-f /10%K & ()-f /109 & ()-f /10% & ()-f /10%K & () - AoR
$<(+/|}~N. 3f /10%K & ()-AoR $<(+/f [10%K & ()-1f /10%K & ()-f /109K & ()-f
[109%K; & () -pT8ff /10% & ()-f /110% & ()-f /110% & ()-f /10%K & () - 1f
1109 & ()-f /10%K & ()-f /109K & ()-fJ.8f /10%K & ()-f /10%K & ()-f /10%KX;
& ()-f /1euxXféce) ofoRhe<fesiulting laminate was coated the same
laminate adhesive using a gravure roll so that the as-
dried amount of the adhesive coated became 3.5 g/m’. The
coated laminate was passed through a drying furnace of
5 80°C and laminated with the corona-treated surface of the
corona-treated CPP film using a lamination roll of 100°C x
0.3 MPa. The film speed was 50 m/min. Thereafter, aging
was conducted at 40°C for 3 days to obtain various
laminated films.
10 Each laminated film was cut into a 15-mm width and
the cut sample was subjected to a T-peel test under the
conditions of pulling speed = 300 mm/min and measurement
atmosphere = 25°C x 50% R.H.
Further, two same laminated films were laminated
15 with each other so that the CPP film was at the inner side,
and the three sides of the laminate were heat-sealed under
the conditions of 180°C x 0.3 MPa x 1 second to form a bag.
In this bag was placed a ketchup/salad oil/vinegar (1/1/1
by weight ratio) mixture. The unsealed side of the bag was
20 heat-sealed under the above conditions. The resulting bag
was subjected to a severe retort treatment of 135°C x 20
minutes. Then, the laminated film constituting the bag was
subjected to a T-peel test under the conditions of sample
width = 15 mm, pulling speed = 300 mm/min and measurement

25 atmosphere = 25°C x 50% R.H.

The results are shown in Table 2.
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/ 10%K; & () - p. 8AOR $<(+/f /10%; & ()-ff /109%K & ()-f /109 & ()-f J114RRx7003
& ()-f /10%K; & ()-oS7Aof /109K & ()-f /109K & ()-f /109 & ()-f / 10%X;

& ()-f 1109 & ()-f /10%K & ()-(f /109 & ()-fJ.7f /109K & ()-f / 10%X;

& ()-f 110%K & ()-AoR $<(+/f /10%; & ()-f /109 & ()-tT7f /10%K; & ()-f /1f
[109%K; & ()-f /109K & ()-f /109K & ()-f /10%K; & ()-f /10%K & ()-f /10%K;

& ()-jN27f 1109 & ()-f /109K & ()-f /109K & ()-f /10%K & ()-f /10%X;

& ()-AoR $<(+/ N. 7f /10%K; & ()-AOR $<(+/f /10%< & ()-f /109K & ()-f /10%K:
& ()-f
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1109 & () -tX<f [1f /10%K & ()-f /109 & ()-f /10% & ()-f /10%K §Q(%?fﬂgg
1109 & ()-f /110%K & ()-f /10% & ()-bBt X<f /1ff /10%< & ()-f /10 ()-f
/1 10%K; & ()-AoR $<(+/f [10%K & ()- _?<f [1f [110%< & ()-f /109%< & ()-f /10%K;
& ()-f /110%K & ()-f /109% & ()-f /10%< & ()-*/49bB?<f [/ 1f /10%K & ()-f
1109 & ()-f /1109 & ()-f /10%K & ()-AoR $<(+/ 9>CHVR ?<f [1f [10%K & ()f
1109 & ()-f /10%K & ()-f /10%< & ()-f /10%K & ()-f /10%K & () - RSl mopj N2<f
/10%K; & () -
O In Examples 7 to 12, Comparative Examples 3 to 4 and
Table 2,
PET: a polyethylene terephthalate
Al: aluminum
5 CPP: an unstretched polypropylene
As is clear from Table 2, all of the laminate
adhesives using a polyisocyanate curing agent of the
present invention showed good adhesivity; however, the
adhesive AD-7 using no coupling agent was low in adhesion

10 strength after severe retort treatment.
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f /109 & ()-f /10%K & ()-f /109 & ()-f /10%K; & () - AoR $<(+/pqrz/z<lﬁpﬁ\l7[m5
] 109%K; & ()-AoR $<(+/f /109K & ()-f /109% & ()-f /109 & ()-f /10
& ()-~_2<f /10% /109K & ()-f /109 & ()-f /109 & ()-f /109K & ()-f /10%K;
& ()-T /10%K; & ()-YaA?<f /10% /109K & ()-f /10%K; & ()-AoR $<(+/ T /10%X;
& ()-f /1109 & ()-_?<f /10% /109%K & ()-f /109K & ()-f /109K & ()-f /10%K;
&'() f /109 & ()-T /109K & ()-el-<f /109 & ()-ff /109% & ()-f /109%K;

& ()-f /109K & ()-AoR $<(+/f /10%K; & ()-t2<A0R $<(+/f /109K & ()-f

WHAT IS CLAIMED 1IS:

1. A polyisocyanate curing agent for laminate adhesive,
comprising:
(A) an isocyanate group-terminated prepolymer

5 obtained by reacting an organic polyisocyanate containing
at least (c) an aliphatic polyisocyanate and/or an
alicyclic polyisocyanate, with (a) a block polyether
monool represented by the following formula (1) wherein
the oxypropylene group content is larger than the

10 oxyethylene group content, and

(B) a silane coupling agent represented by the

following formula (2).

CH,
15
R- (OCH,CH, ) .~ (OCH,CH) ,~OH (1)
(wherein R is an alkyl group having 1 to 5 carbon atoms,
and m and n are each an integer of 1 or more).
20
OCN-(CH,),-Si(OR"), (2)
(wherein R’ is a methyl group or an ethyl group, and r is
an integer of 1 to 5).
25 2. The polyisocyanate curing agent for laminate

adhesive according to Claim 1, wherein the block polyether

monool (a) has a number-average molecular weight of 800 or

more.

3. The polyisocyanate curing agent for laminate

33



ISR 110 (1 VIOE T 1M 0 85T LA
& ()- VFF&7f 110%< & ()-f /10%C & ()-f /10%K & ()-AoR $<(+ f /10% & ()-f
1 109%K; & () -! &+059>_?27f [10%K & /10%K & ()-f /10% & ()-f /10%K & ()-f
1109 & ()-f /110%K & ()-f /10%K & ()->?FINRbB?7f /10%K; & /10%X; & () -f
1109 & ()-f /109K & ()-f /10%K & ()-AoR $<(+/ RVZAbf _?27f 1109 & [/ 10%X;
& 0T /1OZ§%§;gLéfaéégzgiﬁé(%;fClaim 1, wherein the organic
polyisocyanate is (c) an aliphatic polyisocyanate and/or
an alicyclic polyisocyanate.
4. The polyisocyanate curing agent for laminate
5 adhesive according to Claim 1, wherein the organic
polyisocyanate is a modified polyisocyanate obtained from
an aliphatic diisocyanate and/or an alicyclic diisocyanate.
5. The polyisocyanate curing agent for laminate
adhesive according to Claim 1, wherein the organic
10 polyisocyanate is an isocyanurate bond-containing
polyisocyanate obtained from an aliphatic diisocyanate.
6. A polyisocyanate curing agent for laminate adhesive,
comprising:
(A’) an isocyanate group-terminated prepolymer
15 obtained by reacting an organic polyisocyanate containing
at least (c) an aliphatic polyisocyanate and/or an
alicyclic polyisocyanate, with (a) a block polyether
monool represented by the following formula (1) wherein
the oxypropylene group content is larger than the
20 oxyethylene group content and (b) an active hydrogen
group-containing aliphatic compound other than the
compound (a), and
(B) a silane coupling agent represented by the
following formula (2).
25
CH,

R~ (OCH,CH, ) - (OCH,CH),-OH (1)
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[109%K; & ()-f /10%K; & ()-f /10%K; & ()-fgh-:;a@7f 107< ?8&10%?<&f(z EP 2003
% 109%@<& ()- % 109%8$& ()-f /10%K & ()-AoR $<(+/; <=JbAf 107< | 10/% B)‘
10% & ()- FmMO% & ()- 10% & ()- y&Yml0% & ()-10?<10?<>u|[:Af 10 :10%

& () -

10% & ()- 1°10% & ()- 1 @0% & ()- GLO% & ()- yL10% & ()- 9EvU4f  10%

& ()- g 10% & ()- 10% & ()- %rl0% & ()-10; 10; 10; <10% & ()- EsO| [ : vU4f
yl 10% & ()- 10% & ()- -10% & ()- , 10% & ()- "10% & ()- r

"100P8& ()-P|[:vUsM ' 10% & ()- &L0% & ()- 39$ 10% & ()- YMLO%% ;

% & () -

YMLOYB&! ((whet SR {8 -d| 41 xphf grodsf hd@ng 1) to FRfcdfBoR dhems Ps10% & () -
F/:10% & ()- YL-10% & ()- ) 10% & ()-rvU4f 10%8; S& ()- &Z10%S; S& ()- 10;
10; 10; S<iO¥4ng dnd 1vSBAOe&cK )an FEibeger ($Er k| prvivare) . 33@ 10948; S& () -
S1098; S& ()- 1098 S& ()- @ 10%S; S& ()-° " 10%S; S& ()- 10%88S& ()-a |
1 3. 1098; S& ()- |f,1098; S& ()- *mLOYS; S& ()- Ff#1098; S& ()-M ! Z"1098; S& () -
1098; S& () - Kbe| [ NA4f

10

15

20

25

OCN-(CH,),-Si(OR"), (2)

(wherein R’ is a methyl group or an ethyl group, and r is
an integer of 1 to 5).

7. The polyisocyanate curing agent for laminate
adhesive according to Claim 6, wherein the block polyether
monool (a) has a number-average molecular weight of 800 or
more.

8. The polyisocyanate curing agent for laminate
adhesive according to Claim 6, wherein the organic
polyisocyanate is (c) an aliphatic polyisocyanate and/or
an alicyclic polyisocyanate.

9. The polyisocyanate curing agent for laminate
adhesive according to Claim 6, wherein the organic
polyisocyanate is a modified polyisocyanate obtained from
an aliphatic diisocyanate and/or an alicyclic diisocyanate.
10. The polyisocyanate curing agent for laminate
adhesive according to Claim 6, wherein the organic
polyisocyanate is an isocyanurate bond-containing
polyisocyanate obtained from an aliphatic diisocyanate.
11. A laminate adhesive comprising a polyisocyanate
curing agent set forth in Claim 1 and an active hydrogen
group-containing resin.

12. The laminate adhesive according to Claim 11, wherein

the active hydrogen group-containing resin is a
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10S; S10S; S10S; S y< 10%8; S& () - & 510%8b5S&' () - 310%S; S& ()- 1910%8; S& () -
OmLOYs; S& ()-$&W [ NAMAf 10 S 10% & ()-° t10% & ()- | 10% & () - 1Q%M’R(§UUB
Y10% & ()- f& 10% & ()-w & [: NA4f 10 1109/ & ()- m0% & ()- F 10% & () -
10% & ()- |#10% & ()- S 109%97& ()- E|[: NA4f 10 Fy, 10% & ()-s *s10% & ()- 3(
10% & ()- ' 10% & ()- Fodo% & ()- !110% & ()-M|[NA4f 10;10;10; y< 10%

& ()- 1 9T10% & ()- I5T 10% & ()- |5T 10%(& ()- 3'10% & ()-)d|[: Na4f 10
Sz109%; & ()- "10%; & ()- "10%: & ()- 109 & ()- 109 & ()- & 109%;

& ()-|[: NpdlyiPeShifekcrdsin. "10%; & ()- "10%: & ()- 109%; & ()- f< 10%;
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polyurethane resin.
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