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ADHESI VE FOR LAM NATI ON BACKGROUND OF THE |
This invention relates to an adhesive for

adhesi veness to all substrates 5 such as
nmetallized films, paper and the like. Relat
| am nati ng varBAQKGROUND iQF fTHETSLNVENTIION oi |
the like, 10 t here have been used syntheti
resin, vinyl acetatRiglsbiaf tde inventdsim,
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and the like; natural resins such as hide | ue, casein gel ati ne, starch,
cel lulose and the |ike; i@ invaidien Fehateshss ass adbesiye £95 datin 15

casi neas of MOCAHISH g dRCGh 15 GEEHTETeRS. 3d e SFPREXS5R]
particul arly those in&%pi h Y- urethane resin is,used_have.heen wi dely
enpl oyed omT4 A% &Srcﬁ‘ag?‘]lés‘é‘éél F“Sﬁtarlbéﬁ’diiﬁg B rtfagﬁﬁﬁﬁ?e%lgﬁ‘%bi lity,
20 heat resi Eggp the.hi ke, fromthe viewoint of broad range of
applicabili typts"‘:l vaﬁaln%g:hfe ﬁ'rjﬁlsé,e'and the like. One of the properties

required for adhesipggs el PRl Re-tadhesi ves indicate good wettability to
filmsubstrates. The adhesive-coating step in a process for 25

producing a lamnate filyg iah GARsahiey fbe AamindRiaghearibns plasdthcl m
while the filmis noved at a high speed. Accordingly, the "wettability"

required for adles,vaRetadr flodlsnamedalilizedd€d1ne!, papert hadceheedtikenal
statie 10 there have been used synthetic resins such as polyure-
thane resin, vinyl acetate resin, acrylic resin, polyam-
ide resin, epoxy resin and the like; natural resins such
as hide glue, casein, gelatiﬁe, starch, cellulose and the
like; etc. Among them, adhesives for lamination in
15 which a synthetic resin is used are the main current in
respects of easiness of molecular design, high productiv-
ity and the like, and particularly those in which poly-
urethane resin is used have been widely employed from the
viewpoint of excellent bonding performance, durability,
20 heat resistance and the like, from the viewpoint of broad
range of applicability to various films, and the like.
One of the properties required for adhesives is
that the adhesives indicate good wettability to film
substrates. The adhesive-coating step in a process for
25 producing a laminate film is generally to coat an adhe-
sive on a film while the film is moved at a high speed.

Accordingly, the "wettability" required for adhesives for

lamination includes not only the conventional "static
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-2- wettability" but also the "dynamc wettability" to a filmwhich is
novi ng at a hi gh speed. As to the adhesives for |am nation which have
been known by now, such a view point has been | acking, and hence, troubles
have often 5 been caused such as bad appearance of |lam nate film [|ack of
bondi ng st r engtettebd kig-Waduwtoaliswy téfe ddyaganis watdabid dtike to @ £ddimt i on,
the lam nate filmis produced in many cases by lamnating two filns having
di fferent propthifh issmovdqg @tedchighh@Peedsr e@npice thea #BLSilvgsan

alumnumfoil to ol yethyl ene film a_polyethyl ene terephthalate.filmto
a pol ypropyl erf®% ﬁl%“ét’t‘%e WhLeh hayse (ﬁ%‘g?ﬁﬁ’ﬁ}g’ﬁ‘ e DP¥quiSPES B SPEM es
such as gas barr.er .property,, heat-seal ing propert d.the lik

However, theré er%? %953 er‘}algﬁ%\ﬂ?’ngngp%re re:?att élgﬂ‘ S \%%m %é-'ﬁnhave
good wet - & abiyJ C | \LeS I S 4.0 i

pol yet hyl e§ne H%eﬁrnytc%%%%fghhy%e%g@t\é g%%trf%’lcgfg%f ilIa%l gg%d:}%&ﬂ]é lack

pol ypropyl ene df Igardd iy tr@mdth Budberdivad 20a¢inet byl aadckerenhkhal ate
filmto an al um num foi’l, and 20 the like. The present inventors have
made dili gent teartiikenati on for sol ving such problens, and have
consequently found that the above-nentioned probl ens can be sol ved by
adhesi ves for |am nati orIn addiitdlong tési damdiviatg &idet 4s2produgied iiny of at
| east the specified value with regard to various filnms is used, whereby
thi s inventi oMang &R e ddplingtdag twoz films having different prop-

10 erties to each other, for example, laminating an aluminum
foil to a polyethylene film, a polyethylene terephthalate
film to a polypropylene film, or the like, depending upon
the required properties such as gas barrier property,
heat-sealing property and the like. However, there have

15 been known no appropriate adhesives which have good wet-
tability to both of such diverse films as in bonding a
polyethylene film to a polyethylene terephthalate film,
bonding a polypropylene film to a nylon film, bonding a
polyethylene terephthalate film to an aluminum foil, and

20 the like.

The present inventors have made diligent exami-
nation for solving such problems, and have consequently
found that the above-mentioned problems can be solved by
adhesives for lamination in which a resin having a wet-

25 tability of at least the specified value with regard to
various films is used, whereby this invention has been

accomplished.
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SUMMARY COF THE | NVENTI ON An object of, this invention is to provide an
adhesive for lam nation conprising a resin having a spe- cific dynamc
wettability. 5 Anot her object of this invention is to provide
an adhesive for | am nation which conprises a resin having a specific
dynam c wett abSUMMARRENGF aTHE| YNYBRYEGMEt e cur- ing agent. O her objects and
advantages of this invention 10 wl| becone apparent fromthe follow ng
description. According t3ntabierhvehttbhs imeertian pidH\FARFAR RIS ve for
| am nation whic ' resi n, whose q¥nanic mettabilit¥,to afilm

_ Q compri ges _
substrate is afdfgaiveofop fpiAgtion comprising A res RAYHIE 3 RS on,

there is furtherﬁpro | ded. an aggg%ige for | am nation which conprises a
resin whose dyﬁé ¢ FEPPEBF I Yy RIS ¥ 1 m substrate is at |east 0.20 nN and

a pol yi socyanate curing B T HE q&g ZAV

Fig. 1is %_ graph show n%gggrl% a%gér?c e weeljlr::l% hq';h_e%:r%%-n o] \(gc_;r\l%xy l_dger oup
i ntroduced intgy pé?%ﬂé’%fééaf‘érrférh{héépoﬁ Nen 164 LBt ided % V@ééﬂ?%édi‘x@r
substrates in a node for carrying out this invention. DETAI LED DESCRI PTI ON

OF THE | NVENTI &N\sB6cific dynamic NAStE££5i I thseghd Na thd Byl sH@nie icu@-resin
whose dynamc wettability to a filmsubstrate is at | east 4 0.20 nN as
measur ed underindpeagentiti ons shown in the WI hel ny nethod, and preferable
are resins having a dy-
Other objects and advantages of this invention
10 will become apparent from the following description.
According to this invention, there is provided
an adhesive for lamination which comprises a resin whose
dynamic wettability to a film substrate is at least 0.20
mN.
15 According to this invention, there is further
provided an adhesive for lamination which comprises a

resin whose dynamic wettability to a film substrate is at

least 0.20 mN and a polyisocyanate curing agent.

BRIEF DESCRIPTION OF THE DRAWING

20 Fig. 1 is a graph showing a relation between
the amount of carboxyl group introduced into polyurethane
resin and the wettability to various film substrates in a

mode for carrying out this invention.

DETAILED DESCRIPTION OF THE INVENTION
25 The resin used in this invention is a resin

whose dynamic wettability to a film substrate is at least

~4- as Been Replaced

i



namc wettability of at least 0.20 nN with regard to at |least one film

substrate selected fromthe group consist- 5 I ng of pol ypropyl ene
(referred to hereinafter as PP) film polyethylene terephthalate (referred
to hereinafter as PET) filmand alum numfoil. Specifically, nore

preferabl e areO0r@8i RY @fi BRasuRegeunfssothedcPadéthgnsagbeunelnothér m an

et hyl acetate sgl ution having a salid 10 content of 25% by wei ght such as
pol yur et hane r 84itRelpynpetheer apBdr BERACTERLG| PEC ESFANSpRRVART IR R¥3i N,

| r Bt : aBi9) FESr B8RALA |
Ver i nal |y car BBRYParBRCRBLYOFEs PR, Sbolyasti Bnal BYrbhE) EoNaRterot Jhe

minal |y car B . _ n?heti E°¥aEBer
han 020 m 1 4885 o ETAf, BiossRaE st aREedY REORCLNE G20 Fng ol o®

conmes nonugi fosRy 8¢ bBaLpkbpleBHs g?egéy§gdat5rHHPEEn%ﬁE&?FﬁgrP§¥Cti0” of

a lamnate filmsSuch as generation el am nati on or

Incidental ly, hemepblydsR¢iéle tbRephtRala¥eNn{ir8Petsell £bChaPbynartesi n
whi ch gives a sufficient bonding strength even when filns of different

kinds as well as PErnsfalimt hAadsalremkhosl foéll anm speedfiocakagh adbher and
whi ch has a dynamic wettability of at least 0.20 N with regard to each of
the two ki nds pkefsrabii| areubesinsewhiphr casubardyspobévedabhyethydbsin
which has a dynamic wettability of at least 0.20 N with regard to each of
three kinds of @FPEAFSuUBSt £aFBsan efhrldafehfte| oluhionelanisngad selided

a0me O 48 SILKLIRE OF bU8. vy PhaRLHHEOS b ONRsbPhaE SR Y
vinyl acetate resin, acrylic resin, polyamide resin,
polyester resin, ionomer resin, epoxy resin, acrylic
urethane resin, terminally carboxylated polyolefin, poly-
diene, synthetic rubber type resin and the like. When a

15 resin whose dynamic wettability is less than 0.20 mN is
used, the cured adhesive layer in the laminate film be-
comes nonuniform, so that it tends to cause a trouble in
the production of a laminate film such as generation of
delamination or the like. Incidentally, the resin used

20 in this invention is preferably a resin which gives a
sufficient bonding strength even when films of different
kinds as well as films of the same kind are laminated to
each other and which has a dynamic wettability of at
least 0.20 mN with regard to each of the two kinds of

25 film substrates, particularly preferably a resin which
has a dynamic wettability of at least 0.20 mN with regard
to each of three kinds of film substrates. Incidental-

ly, the resins can be used alone or in admixture of two
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acetate having a solid content of 25% by weight. 5  Apparatus:

Dynam c wettability tester WET-6000 (manu- factured by RHESCA CO, LTD.).
Substrate PP film RXC-11 (a trade nane of TOSERO Co., Ltd., thickness: 70
[err]), which is an unoriented 10 fil mwhose one side has
been corona- tYe®;M%&F- PET film E-5100 (a trade nane of TOYOBO CO., LTD.,
thi ckness: 12 [err]), whose one side has been corona-treated. 15

Al umi num foil: Arum haku C (a trade name of TOYO ALUM Nl UM K. K., thickness:

15 [err]). Si %d#dj]sc‘i‘?ﬁ{sr Hdr ST 10 dPRahnicd d@;éta'%qaﬁgﬁgg”t

tenperature: Z5[err]|C Imrersion tine: secon | mrer si on

dept h: Resih:9 MMpAddPlicd QR ML form of a soldtTHSeq JMpgqured
maxi nrum range: 10 mN. Measured value: Maxinumvalue in forward wetting.

Measur enment praeeaditree havHagureeseltid sotfteett @d @5a0tyi R@gight. to the Manual
attached to apparatus. \Wen other properties required for the adhesive for
| ami nati o, f &Praxatpiss, heatDymegiist areddadnid iftlyexiester WET-6i00i0t \ maaue
taken into consideration, the resin is pref- erably a pol yurethane resin,
nore pref er ablfpcduws@d) Bve REBSEAe GOasi A TWaVli-ng carboxyl group in a

roportion of 0.01 to 10.0 nmol /g, and nost preferably a pol yurethane resin
prop ! Substrate 9 P y poly

PP film: RXC-11 (a trade name of TOSERO Co., Ltd.,

thickness: 70 p), which is an unoriented
10 film whose one side has been corona-
treated.

PET film: E-5100 (a trade name of TOYOBO CO., LTD.,
thickness: 12 p), whose one side has been
corona-treated.

15 Aluminum foil: Arumihaku C (a trade name of TOYO
ALUMINIUM K.K., thickness: 15 pu).
Size of substrate sample: 20 mm x 20 mm.

Measurement temperature: 25°C.

Immersion time: 1l second.
20 Immersion depth: 9.9 mm.
Immersion rate: 10 mm/sec.

Measured maximum range: 10 mN.
Measured value: Maximum value in forward wetting.
Measurement procedure: Measurement is effected according
25 to the Manual attached to apparatus.
When other properties required for the adhesive

for lamination, for example, heat resistance and flexi-
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5 havi ng carboxyl group in a proportion of 0.03 to 8.0 nmol/g. Wen the
carboxyl group content of the polyure- thane resin is smaller than the
lower limt, the adhe- siveness to a netallic filmsubstrate tends to
become | acking. . Mreover, when the carboxyl group content 10 exceeds
the upper |imilitie AL Jakep datOmEonSIGSRadH C8nd thife TRELRABSI PE¢Ltrends

to becone bad. T nost preferabl e pol yurethane resin be used in this
nventon | s B5ARIH RS DR Seeiy PRES SFPLRTAY L¥oRpBRGNELER) w th

the foll ow t. 1 (B t he .fal | ow (A with.th

foﬁloaﬁngmtggﬁzo OQ%%fﬁ %ﬂf‘&ﬁ)Sgégﬁﬁglngﬁﬁg%gyaﬁgP 85%%%1§nlgﬁggkgﬁ ©
- t ai niyng, I iqht | '

ol coul ar wel o S aRJFY AndRloll oBgrERbld b ol i Bt fiang " FLad

nol ecul ar snei Gty iRQl ¥Qlrbéxyl Qdeb GANROPREPoReYbLAJCRN 0a0I ¥8 Bydr ogen-
contai ning group. (C) A carboxyl group-containing polylactone polyol in

whi ch a car boxitio 1ggaupwWhesit aihel k@rbogylngreay abntenghbf2the poliyakehavi ng
a nunber average nol ecul ar wei ght of not nore than 300 is used as an
initiator or ahand wesiof itshismajdleyl atbaneéhpolpakerwiltihiot hehecadheunds
havi ng an active hydrogen-containing group than the polyl actone pol yol .
The organi ¢ psliyvienesparkst @ Metalddcudedm subséxaftpl sendsotat become

di i socyanates such as 2, 4-tolyl ene diisocyanate, 2,6-tolylene diisocyanate,
4, 4' - di phenyl 1askinget haMergiovesey ¥hgne the garfprgrdngrAEPhaABtENESOCyanat e,

10 exceeds the upper limit, the viscosity becomes too high
and the workability tends to become bad.

The most preferable polyurethane resin to be
used in this invention is a resin obtained by reacting
the following component (A) with the following component

15 (B) or the following component (A) with the following
component (C):
(A) An organic polyisocyanate.
(B) A carboxyi group-containing, low molecular weight
polyol having a number average molecular weight of not
20 more than 300 or a mixture of this low molecular weight
polyol with other compounds having an active hydrogen-
containing group.
(C) A carboxyl group-containing polylactone polyol in
which a carboxyl group-containing, low molecular weight
25 polyol having a number average molecular weight of not
more than 300 is used as an initiator or a mixture of
this polylactone polyol with other compounds having an

active hydrogen-containing group than the polylactone

-7- This Sheet Has Been Replaced
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2, 2' -di phenyl net hane diisocyanate, 1,5-naphthal ene diiso- cyanate,

1, 4- napht hal ene dii socyanate, p-phenylene diiso- cyanate, m phenyl ene

di i socyanate, o-xylylene diisocya- nate, mxylyl ene diisocyanate,

p- xyl yl ene diisocyanate, 10 tetranethyl xylyl ene diisocyanate,

4, 4" -di phenyl peh¥eldiisocyanate, 2-nitrodiphenyl-4,4'-diisocyanate, 2,2'-
di phenyl propane-4, 4' -dii socyanate, 3,3 -dinethyldi pheny] - :
met hane- 4, 4' - di i socyanat B1e 2079aj} ¢ R L PEa b | Gotyinciudes . for

3, 3' - di met hoxydi phenyl -4, 4' -dj i spcyanate and the 15 i ke; aljphatic
il socyanat os SHAB LS {EPIREL S REH APt RS, A AR ATIR LIRS

di i socyanate, Z2: = - pent [ 1S0 qag; -rethy) - 1, 5- \ne
di i socyanat e, ﬁ?}g@]@%ﬁx%&%byﬁh&%@%&rﬁe&% e;&’f%‘é%&?’e‘i diqus%}g%at es
such as i sgph AL | SPEYGEAEa e Iy 01 0 e_rwiﬁe A e 28 1 s I

dii socyana?e, Or[1%/)%&%:1()genat ed to ﬁ en>é d'i‘?SOC anar&}a, _ ydr%%enaltsed yl'yl ene

di i socyanate, Ayslr ogeHRdSF1hStrane f@iiﬁl&é&{éﬂé@é‘? 0] 3 SOEMAN Band Wbl ohexy |

di i socyanate and the 1ike; and m xtures of at |east two nenbers sel ected
fromthe abovecyamdtoner, Sinsslepttdpdes .diiddpdete, Ihefleemblendsall dds0 be
used nodi fied pol yi socyantes, such as adducts of the above diisocyanates,

bi uret bond- cayanateng noebplyeny serey ahiall sascybnd tued d+xon tlenabblvissocya -

di i socyanates, carbo- diimnm de group-containing polyisocyanates derived from
t he above dtatecyerkyksleng elioigonyandtend-poty iy keney diclsdeyenatanat es
derived fromthe above diisocyanates, uretdi one bond-containing

pol yi socybhat eketieame ey Fxvphy tere dbohaociandesartate's;di Rhriish rEier

bond- cont ai ni ng, pol yi socya- 5 nates_derived fromthe above diisocyanates

and the |ike; ARt HIYHRS RRAELT4 st HS Yol 3Rt Sy | erfe ol y -
diphenylpropane-4,4‘~diisocyanate, 3,3’'-dimethyldiphenyl-

methane-4,4’-diisocyanate, 4,4'-diphenylpropane diisocya-
nate, 3,3’'-dimethoxydiphenyl-4,4’-diisocyanate and the

15 like; aliphatic diisocyanates such as tetramethylene
diisocyanate, hexamethylene diisocyanate, 2-methyl-1,5-
pentane diisocyanate, 3-methyl-1,5-pentane diisocyanate,
lisyne diisocyanate and the like; alicyclic diisocyanates
such as isophorone diisocyanate, hydrogenated diphenyl-

20 methane diisocyanate, hydrogenated tolylene diisocyanate,
hydrogenated xylylene diisocyanate, hydrogenated tetra-
methylxylylene diisocyanate, cyclochexyl diisocyanate and
the like; and mixtures of at least two members selected
from the above-mentioned diisocyanates. Moreover, there

25 can also be used modified polyisocyantes, such as adducts
of the above diisocyanates, biuret bond-containing poly-
isocyanates derived from the above diisocyanates, carbo-

diimide group-containing polyisocyanates derived from the
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phenyl ene pol yi socyanate and the |Iike. Incidentally, polyurethane resins
obt ai ned by reacting an aliphatic diisocyanate such as hexanet hyl ene 10
di i socyanate or the like as the organic polyisocyanate (A) with the

car boxyl group-containing, |ow nolecular weight polyol having a nunber

average nol eclARAVEA HHROGranAfe o rer YR WO RAGr @i HbH P et so-
Fack tonds t0 DERAEDARELYSH (HRITorES S0 Gk RS PO Gy

ti [ i h 2.4- vl W t
5t 10 en gL SO, SR Aot AL BT L SR

2,6-tolylene hane dii1 socyanate or

and/ or an ali gycid L S _i%g]_pgg)jr [ @C‘g;g_e,
hydr ogenat - e&ﬁgﬁéﬁj%h%%t hﬁ%ﬁyl sd%?ana?%,_ y rogeﬁg?ghq¥§ﬁ§}en
diisocyana e Giatd ddkivers £t I Kool di £ {1 e d AndM de tihe ;
car boxyl group-contai ni ng pol yl actone polyol in i ch a carboxyl

group-cont ai niar sevedbDlet pallymdrs tiRiEUf plaioladigpo ngnet itidRipalwes age
nol ecul ar wei ght of not nore than 300 is used as an initiator are

pref erabl e as pldresierss pakyisodyetdton dret aufse Yike bal ance of bond- ing
strength and tack tends to becone good. 9 The car boxyl group-contai ning,
| ow nol ecul ar wei ght politidentalgly, mmiurethang eeming @ inadhy of not
nore than 300 as the conponent. (B) includes specifi- cally carboxyl

gr oup- cont ai ni¥RAFOIRDIAN Akiphatic Adifisoeyanakq Hu) Rogivmretdypne

g;?;?;;ﬁ t ¢ 0 ahcf{ieég]ca;éfgtg SorDI\'{:Pr@ ’li%éez_adsI n&ehyégglabnufcanpoélcyiascc;cdya raet'feer red to

(A) with the carboxyl group-containing, low molecular
weight polyol having a number average molecular weight of
not more than 300 are preferable as the adhesives for
lamination because the balance of bonding strength and

15 tack tends to become good.

Furthermore, polyurethane resins obtained by
reacting an aromatic diisocyanate such as 2,4-tolylene
diisocyanate, 2,6-tolylene diisocyanate, 4,4’'-diphenyl-
methane diisocyanate or the like and/or an alicyclic

20 diisocyanate such as isophorone diisocyanate, hydrogenat-
ed diphenylmethane diisocyanate, hydrogenated xylylene
diisocyanate or the like as the organic polyisocyanate
(A) with the carboxyl group-containing polylactone polyol
in which a carboxyl group-containing, low molecular

25 weight polyol having a number average molecular weight of
not more than 300 is used as an initiator are preferable
as adhesives for lamination because the balance of bond-
ing strength and tack tends to become good.

-9-
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DMBA), 2, 2-hydroxyet hyl propionic acid, 2,2-hydroxyethyl- butanoic acid and
the Iike. These can be used al one or in adm xture. The car boxyl
group-contai ning, | ow nolec- 10 ul ar wei ght pol yols having a nunber

average nol ecul ar wei ght _of not nore than 300 is reacted with an i socyanate
el Gud aFot

group to form a pol yur etThtheEadaxyl FEHR AR IdEMox 1o

resent at the end of | ecyl e but present in the nol ecu
bendant . I n MFFEAY ROL¥PL hAliitd HRNEG. TSTRIE MOEs

nore than 300, Als partic era

in the. f f
SToMEASHMEE | ow

ol ecul ar et qhl AELYO!LAYT i % WHETCAMELAE TR SHALAS Ylocle 11

Inci dental Iy, dy £ S it i@yt |
he nunber vcTage rar R S0 S iR e IS e

nol ecul e |

the formof a 5 endgant,. Furt hernmore, the
T ouo cortG nilas BN sht wsiie FAing 4 SHbey Ve AR EC

", ggans that

ight

qués measur ed
by a gel pgrmane ity BN SO QITADRY - (re AR &0 HdYR iMRIFRE- afs mR@AYr,i ng
t he nunber average nolecul ar wei ght of the pol yurethane resin is the sane
as nmentioned aboy-adimetchyelas Ied naiicd Wr-ieh N firigd [tewhdEredadlfaer?as

wei ght pol yol having a nunber average nol ecul ar wei ght of not nore than 300
used as the i rDMBAY,0r2 2y hyvrqryethigtliporopdfortilte acerdh0x2)12 -grydimexyerthyilH ng
pol yl act one polyol (C) is preferably DWPA and/ or DVBA. When such a | ow
mol ecu- - 1(hutignoigiaghid @iild/dihe dlikeact edhsiseh aane ber geidc ageing Sacya-
nate (A), it follows that in the pol yurethane resin obt- ained, the

car boxyl groupd? &FBiFULS-esefhentCARO*IHd WO URIGORHE NHHT pLo¥e AP LRt he

o1

rbo

|
§F8ﬁé§é mol ec-

weight of not more than 300 is reacted with an isocyanate

group to form a polyurethane resin in which the carboxyl

group is not present at the end of molecule but present

in the molecule in the form of a pendant. In this in-

15 vention, as the carboxyl group-containing, low molecular

weight polyol having a number average molecular weight of

not more than 300, DMPA and/or DMBA is particularly pref-

erable. Incidentally, in this invention, the term "low

molecular weight” means that the number average molecular

20 weight is not more than 300 as measured by a gel perme-

ation chromatography. Moreover, the method of measuring

the number average molecular weight of the polyurethane

resin is the same as mentioned above.

The carboxyl group-containing, low molecular

25 weight polyol having a number average molecular weight of

not more than 300 used as the initiator in the production

of the carboxyl group-containing polylactone polyol (C)

is preferably DMPA and/or DMBA. When such a low molecu-

10 This Sheet Has Been Replaced
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ul ar wei ght of 300 to 10,000, particularly preferably 500 to 5,000. O her
initiators which can be used in conbina- 10 tion with the carboxyl
group-contai ning, |ow nol ecul ar wei ght polyol having a nunber average

nmol ecul ar wei ght of not nore than 300 include carbox ({r group-free | ow

nol ecu- |ar me}%tw%‘FQIBI%OJsYR% 1% %??fi/‘?%ew’g“rkyc"cﬂe Szafb‘r% R igrea-

1, 3- di ol buj dj ol , 3- but I b t di.ol

I 5- pent anedi 464, 6 hexkhett bfows: w191 Ee PolAvzewting FHedbertyT

I I, 1, 8-og¢ t

% yCgycl ohexa(rjlgedrl?é-]g %anﬁ&&ﬁgﬁcﬁd&% b%eghﬁtlbl E?AM‘C 5 Itehnee eOXI c?es such
as ethylene oxdfecl OMUENE-EHe ANtAdeided i 20 oA of propane,
gl ycerine, pentaerythrit ecdiar wei ght pol yam nes

such as hexangidndfnedi anﬂ‘tﬂ@thé(bﬁ&ﬂ?dltﬁm Nea rbSBPI of wigsll oA 1 il t he
i ke; | ow nolec- ular weight am noal ‘cohol s such ‘as nonoet hanol ani ne, di-

et hanol am ne apsil§lectone, pEl¥ol had8 Sre hndalel) e moker 2breratfes molec-

pol ycar bonat e pol yols, pol yether polyols and the |i ke as nentioned

herei nafter maylait seeibshtused]. 300 Tt sk) 0 beparsteicwl aonley @rd frexadni wtile.

O her conponents than the initiators which are -11- used in the
production of ¥hed c@boxyl group-containing polyl actone polyol (C) include
cyclic esters such as E-_capro] actone, [err]-val erqlactone and the |ike.
The conpounds having an &t I\'/e”!ﬂfdr%‘j?e‘?g-d’gﬁ- chs qaft RiFsFdhdP WRHGm be

BEFSO: 2 a_ﬁd‘rb C%'t 0N lwéh r%:heh ecacr%rg)xyqe rc(uB -cont(aC nzlnngc,l Li%%v lm%n'%cur}.al 3

weight polyol having a number average molecular weight of
not more than 300 include carboxyl group-free low molecu-
lar weight polyols such as ethylene glycol, 1,2-propane-

diol, 1,3-propanediol, 1,2-butanediol, 1,3-butanediol,

15 1l,4-butanediol, 1,5-pentanediol, 1,6-hexanediol, 3-meth-
yl-1,5~pentanediol, neopentyl glycol, 1,8-octanediol,
1,9-nonanediol, diethylene glycol, 1,4-cyclochexanedi-
methanol, adducts of bisphenol A to alkylene oxides such
as ethylene oxide, propylene oxide and the like, trimeth-

20 ylolpropane, glycerine, pentaerythritol and the like; low
molecular weighf polyamines such as hexamethylenediamine,
xylenediamine, isophoronediamine and the like; low molec-
ular weight aminoalcohols such as monoethanolamine, di-
ethanolamine and the like; etc. Also, polyester poly-

25 ols, polycarbonate polyols, polyether polyols and the
like as mentioned hereinafter may also be used. These
can be used alone or in admixture.

Other components than the initiators which are

11~
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ext enders. These | ong chain polyols and chain extenders are free from
car boxyl group. The above |ong chain polyols include polyester 10
pol yol s, pol ycarbonate pol yols, polyether polyols, poly- olefin polyols,

ani mal and vegetabl e type polyols, co-_ poqlyols thereof and the |ike.
These | ong chdt§td dﬂ/cﬂ)"? %lé:tdé’é’d Qaq e 52ERPXYdniSHANRs SO RIS B9 nor e.

Th b | | th | h 15 | y

pr:f glrjabf; g\égjrqa]%if(mf 5 B9 ﬁ&%r I Seéfrcgﬂ'l C |n 8o é‘c@(p)o %'\S/\hg[le
th nmb 0Q,; th dh t

ne nunber avgc{ iqﬁnrégit%%,bey-w%'l%@ol Scf B aEnraaQZhI%nq.l e adhesiveness to a

filmsub- str come 1Tnsufficien adéatlon when t he

number average nol ecul anpy \@l%mmﬁggo% ald1g 20 1 dq%%pg ldotny. tends

to becone insufficient. S I nven- tion polyurethane resins in which

30 to 90%3y weiighingfgrdig kHIEHC RN ORI i WoRtbidad iPhekaidbltde The
above-nenti oned polyester pol yol includes polyesters and pol yest eram des

obt ai ned by caupERintON ES or rEACtinlwfe dlongeasiaion@olsidler ahel etlada from
the group consisting of known pol ycarboxylic acids such as succinic acid,
adi pi c aci d, sstissidermci d, Tedailonaciahairepedhytdis andec chaiioh, exdemidersl i c
acid, orthophthalic acid, hexahy- - 12- droterephthalic acid,

hexahydr oi sopftealfineeadinpm marboxryidgasurhopht hal i ¢ aci d,

napht hal enedi carboxylic acid, trinellitic acid _and the I|ke esters of the
pol ycarbox- ylic acids; B aé?ﬂ?&ﬁjﬁod@s Cé‘@%“hé’%dl%}@ar%&‘ldi ec PRAYSSTST with

at | east sel ected from.the R cons st~ in he carboxyl
group-free | O\ﬁ(ﬂ& S AP IWEAFHONG S, POLY vols,*polyether %Oq'

olefin polyols, animal and vegetable type polyols, co-
polyols thereof and the like. These long chain polyols
may be used alone or in admixture of two or more. The
number average molecular weights of these long chain

15 polyols are preferably 300 to 10,000, particularly pref-
erably 500 to 5,000. when the nuﬁber average molecular
weight is less than 300, the adhesiveness to a film sub-
strate tends to become insufficient. In addition, when
the number average molecular weight exceeds 10,000, the

20 durability tends to become insufficient. In this inven-
tion, polyurethane resins in which 30 to 90% by weight of
the long chain polyol is used are preferable.

The above-mentioned polyester polyol includes

polyesters and polyesteramides obtained by condensation

25 reaction of at least one member selected from the group
consisting of known polycarboxylic acids such as succinic
acid, adipic acid, sebacic acid, azelaic acid, terephtha-

lic acid, isophthalic acid, orthophthalic acid, hexahy-
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ol s, | ow nol ecul ar wei ght pol yam nes and | ow nol ecul ar wei ght am noal cohol s
which are used as the initiators in the production of the above-nentioned
pol yl act one poly- 10 ol s. Al so, it includes active hydrogen-containing
group-term nated | actone pol yesters obtai ned by ring- openin

pol yneri zati ondopterepkthelictaeiqd| deexakydnoirrpiehabigagid, hexa-

E- capr ol act one, a-valerolactone or the like wth the carggéyj group-free,

| ow nol ecul ar WELERPr poapPpbthalic pcid oypapitihddenedityRoBbt yam il or | ow

nmol ecul ar wei ght arqj pal coho|

. whi ch i d the initiator.. Th
pol ycar bonat e FhtT% ’stfﬁog‘é’“%b‘?‘éf?n#b#‘%é?%%%%f%lt?n nél?ee%?l%cr?eﬁo’é’ | ow

nol ecul ar pol ygl . w1 h. di et e t ' te,. diethyl
carbon- 20 a’?%fwdi&"g ‘g'l?mw g%%r gon}g‘?{e&gér@t(ﬁfe ﬁ{gﬁ@}ﬁ% chmﬁéejlc&l; ar

vei ght pol gol ,nej ugdes) bheseons aflehibet Nso PEOLUME £ Bin Ofhd f@r&ﬁ?%ﬁﬂ@ﬁﬁﬂned
pol yester polyol. The polyether polyol includes polyethylene glycols,

pol ypropyl ene ghyCOf SthdOty+BbxPIERYLSIEr&d NEdw 2ho1e@h VL0 | vwe BoHE theL ¢4 ke
obt ai ned by ring-opening polyneriz- ing ethylene oxide, propylene oxide,
tetrahydrof uranlsy i1bw hmokecwidh wdinghovpobyarines awed ghiw podyedyldow

nol ec- ul ar wei ght polyam ne or |ow nol ecul ar wei ght am noal co- -13 -
hol (as an inivebght)amhiedlephols adhich take maeflicas athefiniteiators in
above-nmenti oned pol yester polyol; and pol yether poly- ols obtained by

copol yneri zi ngthfePholyetHon o e cabbave pepnpionsd erlylaciine poly-
pol yt et rapet hyl ene glgcols and_the 5 | i ke; and, pol yesterether polyols in

whi ch t hel@bovelfen- B+3Redtbotyekidss RFybre AYPRITBIHR I yol i s

used group~terminated lactone polyesters obtained by ring-
opening polymerization of a cyclic ester (lactone) mono-
mer such as €-caprolactone, y-valerolactone or the like
with the carboxyl group-free, low molecular weight poly-
15 ol, low molecular weight polyamine or low molecular
weight aminoalcohol which is used as the initiator.

The polycarbonate includes those obtained by
dealcoholation reaction of a low molecular polyol with
diethylene carbonate, dimethyl carbonate, diethyl carbon-

20 ate, diphenyl carbonate or the like. This low molecular
weight polyol includes those used in the production of
the above-mentioned polyester polyol.

The polyether polyol includes polyethylene
glycols, polypropylene glycols, polytetramethylene ether

25 glycols and the like obtained by ring-opening polymeriz-
ing ethylene oxide, propylene oxide, tetrahydrofuran or
the like with the low molecular weight polyol, low molec-

ular weight polyamine or low molecular weight aminoalco-
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as an initiator. The polyolefin polyol includes, for exanple, hydroxyl

gr oup- cont ai ni ng pol ybut adi ene, hydrogenated 10 hydr oxyl group-contai ni ng
pol ybut adi ene, hydroxyl group- containing polyisoprene, hydrogenated
hydroxyl group- containing polyisoprene, hydroxyl group-containing chlo-
rinated pol ypristy|(@fe amyidddbad@tagr)o whichn adenius§dc Binorihe prod@ctdiopefy| ene
and the like. 15 ., The ani_mal and vegetabl e type pol yols i nclude
castor oil t)ﬂﬁbﬁnﬂgﬂﬂ?'mﬁqq%qqeﬁr@Pﬁyﬁﬁ&thQOﬁWPéf ﬁﬂFeQVéﬁgtP€§iH§l§Uch as
epoxy resins, poly i de resins, .polyest.er resins,.a l.ic resins, rosin
res- ins, ureé&ﬁeﬁ%’:%,mr% &% SEEPIIIEE L 23R S plpé’gle%b&lggﬁ- 928 °L8ur on
resins, polyvipwyl a | I V3= qtive reof, ca e
appropri at el yﬂ&%flgﬁg (})Tlarnea?1 k%?sﬁagjgl?%%&%%?re\égvé%gée %@é& grn(amglh%ht of
300 to 10,9000 jand hauR 3o13eldtee thér031veA Rt ainwhd <8l Q¥R abdeeC hdin
extender is generally a conpound 25 aving a nunber average nol ecul ar

wei ght of |esgitdima PAydsdteiapolgodl oredll yicae baslkitee pgoages- agedai ni ng
groups in the nolecule, and includes specifically the above- nentioned | ow
nmol ecul ar wei gi#t guoliyditiatoaw nol ecul ar -14 - weight polyam nes and | ow
nmol ecul ar wei ght am noal cohol s and the |ike. The final equivalent ratio of
t he i socyanate group t o Thiee padiviodefhnd podawlcdncdiudiesg dosupximpdbtai n- 5

i ng the carboxyl group-containing polyurethane resin is such a ratio as to
satisfy the cH¥einoxyds J¥eyer-camiteAnisg polybutadiene, hydrogenated

10 hydroxyl group-containing polybutadiene, hydroxyl group-
containing polyisoprene, hydrogenated hydroxyl group-
containing polyisoprene, hydroxyl group-containing chlo-
rinated polypropylene, hydroxyl group-containing chlori-
nated polyethylene and the like.

15 The animal and vegetable type polyols include
castor oil type polyol, silk fibroin and the like.

Moreover, resins such as epoxy resins, polyam-
ide resins, polyester resins, acrylic resins, rosin res-
ins, urea resins, melamine resins, phenolic resins, cou-

20 maron resins, polyvinyl alcohol and the like and deriva-
tives thereof can be appropriately used as far as they
have a number average molecular weight of 300 to 10,000
and have an active hydrogen~containing group.

The chain extender is generally a compound

25 having a number average molecular weight of less than 500
and having at least two active hydrogen-containing groups
in the molecule, and includes specifically the above-

mentioned low molecular weight polyocls, low molecular
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gelation is caused during the reaction and which are de- term ned by
suitably selecting such factors as the target nunber average nol ecul ar

wei ght, the average NCO functio- 10 nality of the organic polyisocyanate,
t he average nunmber of functional groups of the conmpound having an active
hydr ogen- cont areiight olyamines nd i law molfeuldremwiightr &nindasl eadsdsdi ng
to the gelation theory which has been theoretically calculated by J. P.
Flory, Khun etangl theitlikeyowever, in fact, it can be produced by reacting

themat a blending ratioq ich the r activit o of the reactive
gr oups contalned in theng%v%ghﬁ%HQQHﬁﬁf g2 t BSEAFHRDANS i nt o

consi derati on. Ug actl of t actlve dr ogen- contaLn- %&Pf I ng
group with thegﬁ' '{Pc el Ahi SH 5o AP &h o8 in-

Cuch 26 i butyl £|aurate‘“f 4‘5‘#??&'}‘*4%?%?% A A Ty i

di laurate and df¥ Id k&t 981 HEESr P Ut aSordd i &dhd -urdfer WANRH a8 ne,
triethylam ne and the like; and salts there- of. Incidentally, the

temperat ure f afeXe£@icdn Nigs tderusied idier inglrge e idmidig gih Wi dde
I socyanate group is preferably 30 to 120[err]C, particularly preferably
15 - 50 to 100fexrmiried Noy enndgrabliyneseshautthiony swan fessteorsd it athebytaarget
one-shot nethod in which a conpound having an active hydrogen-containing
group wi th an romker avsiages eaamtlans weightondhe myvestage HGpupedrioret hod
I n which an |so%yanate q{oup term nated or active hydrogen-containing
gr oup- ity of the organic polyisocyanate, "the average number
of functional groups of the compound having an active
hydrogen-containing group and the like. The blending
ratio is according to the gelation theory which has been
theoretically calculated by J. P. Flory, Khun et al.;
15 however, in fact, it can be produced by reacting them at
a blending ratio in which the reactivity ratio of the
reactive groups contained in the above-mentioned compo-
nents has been taken into consideration.
In the reaction of the active hydrogen-contain-
20 ing group with the isocyanate group, a urethanization
catalyst can, if necessary, be used. Specifically men-
tioned are organometallic compounds such as dibutyltin
dilaurate (referred to hereinafter as DBTDL), dioctyltin
dilaurate and the like; organic amines such as triethyl-
25 enediamine, triethylamine and the like; and salts there-
of. Incidentally, the temperature for reacting the

active hydrogen-containing group with the isocyanate

group is preferably 30 to 120°C, particularly preferably

i
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term nated prepolyner is first obtained and then subject- ed to extension
reaction through a conpound having an active hydrogen-contai ning group or
an organi c polyiso- 10 cyanat e. Furthernore, at this tinme, if

necessary, there may be used a single organic solvent or a m xture of at

| east two orgé%i%osg9qghts sel ected fromthe group con- sisting of aromatic
sol vents such as toluene, xylene and the |ike; ketone type solvents such as
acetone, nethyl 15  etB9FeR¥ERHNeLhe \RYRBHRSESHDRAMRE tFNGYELd &t & type

sol vents such_as ethyl acetate ufyl acetate and the like; ether type
solvent s suchois-ShabsiediEr idh fCuid harhe eV

t et rahydr of ur h L ke . al C Pg: t sl v S . JIELNAN

et hanol , i sopr %gﬁg?ﬁaﬁ%ﬁg fnl?#ég | ;WAIHE fﬁﬁ%ﬁﬁgﬁﬁggsg' ‘%e
di et hyl aget agg dg;, - 'jﬁﬁﬁ?; Ll 18wt eh t 1d

cour se, ?‘tj igg%gg%?g‘lé{eﬁ%ga{%o% u%:‘%ﬂ%lhe rea%ét}?%%&ii{\}?tme absggﬁcleééci)?yatnﬁetg

sol vent. The GHEBELtE¥RIRA&IEdDd L Cakk B vaver it odtin L dteh 21 n i ik rxBuM -
group-cont ai ni ng pol yurethane resin thus ob- tained is preferably 600 to

100, 000, parttemhiiayedrpiepelahdy B0 115 ©OEEHL nah earehrtimsy | sudy grs- of

t he carboxyl group-con- 16 taining polyurethane resin used in this
i nventi on mayedetmeextanms vom wreddtomethralglrisngcoagening daviagy arbasi c
material or the |like, for exanple, an am ne or an alkali, specifically

triethyl am neaCtbeR URYSHREOXT CRNEALNING |RQB OF (3N AXEANID RNAEFRS of the
adheSivePgss é§g§géé!n1sggftﬁg££g§2, at this time, if necessary, there
may be used a single organic solvent or a mixture of at
least two organic solvents selected from the group con-
sisting of aromatic solvents such as toluene, xylene and
the like; ketone type solvents such as acetone, methyl
15 ethyl ketone, cyclohexanone and the like; ester type
solvents such as ethyl acetate, butyl acetate and the
like; ether type solvents such as dimethyl ether, diethyl
ether, 1,4-dioxane, tetrahydrofuran and the like; alcohol
type solvents such as methanol, ethanol, isopropanol and
20 the like; dimethylformamide; dimethylacetamide; N-methyl-
pyrrolidone; pyridine; and the like. Of course, it is
possible to conduct the reaction in the absence of the
solvent.
The number average molecular weight of the
25 carboxyl group-containing polyurethane resin thus ob-
tained is preferably 600 to 100,000, particularly pref-
erably 800 to 50,000.
The carboxyl groups of the carboxyl group-con-

-16~
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The adhesive for lam nation of this invention can be used in conbination
with a pol yi socyanate curing agent for the purpose of enhancenent of
bondi ng strength 10 and durability. As the polyisocyanate curing agent,
there are nentioned those organic polyi socyanates which are used in the
production of tH&idoRELRmEthiee easboxused dnogpisornaenitignpohyubet hane
resin, and the |ike, .and as specific comercial products thereof, there are

men- 15  ti ofEdtEGdRete Withcsr seNtEaliizing, 8AgNE FRCBNASCAr BAGEE 2030
t hese are tr n s aof NI PP PO_YURETHANE | NDUS- TRY CO., LT and the
fike? Among t%%%argggaﬁ%hfﬁgh&§¥80l PEoEFaRR S’CGPiﬁﬂlgﬁeﬁfs?npﬁg%é}éble i s
a hydrophilic e 5 - ' i ' 1at.e_curing,agent
bt ned by 1 Sheciratally EaTethiiatine | BOdR A by o BT BR

gr oup- cogtai&hn@ra@&pQ@n@nhanbagogtth@agaheagvaﬁbﬁgeteyéf?Qﬁm-s got ai ni ng

group because the adhesi veness beconmes good. This hydrophilic polar

gr oup- cont ai nistgagel.yi socyanate 25 curing agent is preferably a

pol yi socyanat e having a hydrophilic polar group introduced into an at |east
i so- cyanur ate bond- conThenadbgepoirgi Sorydamirattonved thom anvehtpbati c or
alicyclic diisocyanate because it is excel- 17 - lent in heat resistance
and the |ike. canabet ged| iiphgembinatipncyithcadppipiyanperatereteingl e are
hexamet hyl ene dii socyanate, isophorone diisocyanate and hydrogenated
xyl yl ene” di i s88¢Bkafer Ehe purpose of pgnhpacepentpaf| bengbnarsyrewptivf t he

hydro- PRl caRe! 3L-gb9YREGO" 2h0' Pe CROPOYD0 aNA RS AN 20Y Meant,

there are mentioned those organic polyisocyanates which
are used in the production of the above-mentioned carbox-
yl group-containing polyurethane resin, and the like, and
as specific commercial products thereof, there are men-

15 tioned Coronate L, Coronate HL, Coronate HX and Coronate
2030 (these are trade names of NIPPON POLYURETHANE INDUS-
TRY CO., LTD.) and the like.

Among the above-mentioned polyisocyanate curing

agents, preferable is a hydrophilic polar group-contain-

20 ing polyisocyanate curing agent obtained by reacting an
organic polyisocyanate with a hydrophilic polar group-
containing compound having at least one active hydrogen-
containing group because the adhesiveness becomes good.
This hydrophilic polar group-containing polyisocyanate

25 curing agent is preferably a polyisocyanate having a
hydrophilic polar group introduced into an at least iso-
cyanurate bond-containing polyisocyanate derived from an

aliphatic or alicyclic diisocyanate because it is excel-
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hydr ogen- cont ai ni ng group, there are nentioned nonionic polar groups,

ani oni ¢ pol ar groups and cationic pol ar groups. These hydrophilic polar
groups may be at |east 10 two hydrophilic polar groups of the sanme kind
or differ- ent kinds. In view of the stability of the polyisocyan- ate

curing agent lehttaiimeheathedsjicgitapite andpahear lgkeup t dsbéheneddghesdci s
preferably a nonionic polar group. As the nonionic polar group-containing
conpound 15 omaldigyddd castibsedypaedgen predexiabileg ageoigxameshy lgne

menti oned pol y(.oxyal kyl ene), et her nonoal s, pol y(oxyal kyl - ene) ether

pol yol s, pol fid-8pavafadfe) isaphpresied dddsoCcYRpads endndyYAREIENRESEN whi ch
t he et hyl ene 054 e ungﬁxis in a proportion of at |east 50 nole % and the
nunber of 20 *¥4¥ R8N r ef erably 3 to 90, nore preferably 5 to

50. Ind hi's inventiong ﬁ,&%f Z‘ﬁ’?)%?thﬁgﬁcé %F)lg(}l %&%)r‘%’ : l£¥1|eeﬂ$)ir‘3t- her

nonool s and the pol y(oxya yol's, nore preferable are

the poly(oxyaHnlieN Qo 16 fr iRt aifing compound HAYihleahnhlialer to be

used in the production of the above pol y(oxyal'kyl ene) ether nonools, there

are menti oneghyiRidgditlcontiadidiely gioRpP@nelre arkr @RaRdbned- nbutianak,
| - butanol, t-butanol, cyclohexanol, phenol and 18 the liKke. As the

I nitiator togedarsetraupst,hanioadecpodarogrbpsakbade cptlippdry ablkylene) et her
pol yol s, there are nentioned ethyl ene glycol, propylene glycol, aniline,
trimet hyl ol pigseaps,. gl yihersien hyddrophd lick polarAgaeypshany be apr dkesable are

conpounds having 5 or |ess carbon atons such as nethanol, ethanol, ethylene
gl ycol , 18 opjmendydrophilic polar groups of the same kind or differ-

ent kinds. In view of the stability of the polyisocyan-
ate curing agent obtained, the hydrophilic polar group to
be introduced is preferably a nonionic polar group.

As the nonionic polar group-containing compound

15 having an active hydrogen-containing group, there are
mentioned poly(oxyalkylene) ether monools, poly(oxyalkyl-
ene) ether polyols, poly(oxyalkylene) fatty acid ester
monools and the like in which the ethylene oxide unit is
in a proportion of at least 50 mole % and the number of

20 repeated units is preferably 3 to 90, more preferably 5
to 50. In this invention, preferable are the poly(oxy-
alkylene) ether moncols and the poly(oxyalkylene) ether
polyols, and more preferable are the poly(oxyalkylene)
ether monools.

25 As the initiator to be used in the production
of the above poly(oxyalkylene) ether monools, there are
mentioned methanol, ethanol, n-propanol, i-propanol, n-
butanol, i-butanol, t-butanol, cyclohexancl, phenol and

-18-
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gl ycol and the |ike because these are good in adhesive- ness to a netallic
filmsubstrate and nore preferable are nonools having 5 or | ess carbon
atons such as nethanol, 10 et hanol and the |ike. Wen a nonionic polar
group is introduced, the ethyl ene oxide content in the polyisocyanate
curing agent ¥he pkidfer ablAs (e tini4otar Wi dier usest tinc iiher [progusttdoa- bl y
0.5 to 30% by melght in terns of the solid content. 15

| nci dent al | y,o% &l Qﬁﬂ%l@bquwwqm&th%@qlm@@du@é’@ﬁenﬁéet he

nol ecul e of the hydrophi I c, pol ar containin 0 0 nate curin
agent ufor t hd® %H%eéip I |3f11;5£r)’lﬁ/ ‘Jrnld?‘i"(r)?e'p 6}'1 I gqpcéﬁdsﬂﬁéailllnl?e The ’
hyd hi | I t.ainin 1 SQ 2 |

nyr ophobi ¢ aroe Tt LR Atk B = aa%aa w%roduémam PeBvari e,
by reactiqg theg dB{re td HB’sdrr%Qil e NN ERIGHNY .

pol yi socyanate wth a conpoun aving a hy oph Ic group and an active

hydr ogen- contaldh s MePitanol T*’@:HHHB%OU'& AU q’iy‘l%ir Oprdpylel@obi ¢ group
and an active hydrogen- contalnlng group includes 1 ow nol ecul’ar wei ght

nonool s such @byddl el theetlidtw bedniyeopditde areplgeRandn adthlistiaee! |

| -butanol, t- butanol, pentanol, hexanol, heptanol, octanol, 2-ethy|- 19
hexanol , benzyssaltoowine taicl ioh eiddmolsubstidatiee radyimpoe predfeaiakylle atreer and
the like; |ow nolecular weight pri- mary nonoam nes such as et hyl am ne,
butyl ami ne, &MneNes havine 3 de;ldssy aasthesulagongeisgish e6c oeddepodonoani nes
5 such as diethyl am ne, dibutylamne, nethylaniline and the |ike;

pol yest k& hfAMAJIUN |§R?I%¢&Fbgen-containing

When a nonionic polar group is introduced, the
ethylene oxide content in the polyisocyanate curing agent
is preferably 0.1 to 40% by weight, particularly prefera-
bly 0.5 to 30% by weight, in terms of the solid content.

15 Incidentally, a hydrophobic group may be fur-
ther introduced into the molecule of the hydrophilic
polar group-containing polyisocyanate curing agent for
the . purpose of improving the compatibility and the like.
The hydrophilic polar group-containing polyisocyanate

20 into which a hydrophobic group has been introduced can be
easily produced, for example, by reacting the above-men-
tioned hydrophilic polar group-containing polyisocyanate
with a compound having a hydrophobic group and an active
hydrogen-containing group. The compound having a hydro-

25 phobic group and an active hydrogen-containing group
includes low molecular weight monools such as methanol,
ethanol, n-propancl, i-propanocl, n-butanol, i-butanocl, t-

butanol, pentanol, hexanol, heptanol, octanol, 2-ethyl-

-19- is Sheet Has Been Replaced

AR




group; polyethers having an active hydrogen-containing group whose et hyl ene
oxide unit is in a proportion of |less than 50 nole % pol ycarbonates having
an active 10 hydr ogen- cont ai ni ng group; pol yol efins having an active
hydr ogen- cont ai ni ng group; hydroxy-higher fatty acids having at |east 6
carbon at onshexanaly denzyd Rlgobel- Kyghehexanoy  adiléyleard Ineoli ke. The
average NCO functignality of thetggl I,so- 15 cyanate curingtagent in this

i nventi on i s ORI pREF g% &K c Py PP LECELaralryIBLoPES 4. 0.
When the aver age NCO fgnctionalht S %eﬁs t.han %h l,ower Iigit .tge
pross-!lnklndm'3h§PWf3m§n§ﬁaFPF_s§stﬁ§ Ye-AEL 861 d HSY&FPéHSth_Pé%dE to be

| nsuf fici ent and MHLQUHa, WA 2012 CYReR0% LREOMAREY hbbhnihAS
cross-linking density of the cureg proéuct €COonNes unne essarlwy arge, so

that the o | exgiin ialsy dqfetthfiqa?n‘iﬁ%q adbasi I Bmliaker m’é%ﬂ%ah@ 1R8E0HRd the
insufficient. The isocyanate content of “the polyisocyanate 25 curing

agent in thi S,illdé/;egidl%slt%r%r ea®iall ¥nldckevel¥byroyehdBbntaahtihgul arly
preferably 15 to 45% by wei ght. \Whén the isocyanate content is |éss than
the | ower |i gidoup;h@olyethdrsnkiandndeasa by thoeongpdrsgen-coatati Rahgt he

-20- bonding strength tends to becone insufficient. Al so, when the

i socyanat e cgroap wioseeddhiyieneppaidei ontit tilse ior esgrbppkitmgndefisi ty of
the cured product becones un- necessarily large, so that the flexibility of
the cured 5 lesghédiape Slapedet élﬁd@OtlUCBe?é@ﬁét?ﬁsbﬁVFLEHeﬁtl. aghével endi ng

rati o of the polyi socyanat urin
10 hgdf%gen;%onta?n%ng g%oup; polyolefins having an active

hydrogen~containing group; hydroxy-higher fatty acids
having at least 6 carbon atoms; esters of the hydroxy-
higher fatty acids; and the like.
The average NCO functionality of the polyiso-
15 cyanate curing agent in this invention is preferably 2.0
to 5.0, particularly preferably 2.0 to 4.0. When the
average NCO functionality is less than the lower limit,
the cross-~linking density is small, so that the bonding
strength tends to be insufficient. Moreover, when it
20 exceeds the upper limit, the cross-linking density of the
cured product becomes unnecessarily large, so that the
flexibility of the cured adhesive layer tends to become
insufficient.
The isocyanate content of the polyisocyanate
25 curing agent in this invention is preferably 10 to 50% by
weight, particularly preferably 15 to 45% by weight.
When the isocyanate content is less than the lower limit,

the cross-linking density becomes small, so that the
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agent to the resin (main ingredient) having a wettability of at |east 0.20
MN is preferably 0.5 to 30 parts by weight, particularly preferably 1 to 20
parts by weight, 10 of the curing agent per 100 parts by weight of the
main ingredient in terms of the solid content. When the anount of the
curing agent bperdirg $brength ttends Heo |Rarame jimsuf fimiantendi Mgl ect of
the curing agent is diffi- cult to obtain. Mor eqver, when the ampunt of

the curing 15¥heRigeh MR e GRHLRhSXRRAS IThR (UPRSe eitidysithe
[ t t.S. Wit t b t t b
0ot do - so rTEReder G b EHY (o SRt i AR R o ahest ve

of this inventl . prd- .30 el i ces W th
addi tives su%é‘gé;s%a afflgaglg,eo'coéuopltizhnagt atgéent%/l%lnﬁ%}gl%% aﬁ{f, r{-'lehet r"z‘% ol et

b ber ¢ pi ; b d 3 bitor, lubricant,
absorber, 5 pi %31w§a¥é@%ﬂﬁﬁféﬂcomcﬁrﬁeyﬁJiceﬂ_ém. i tor, lubri

pl astici zer, er, age st l'izer and t In particular, the
addition of a coupling @R bRURINnd Srd¥ & SRR RREBHSR dVithd tEIQMamnt  of

wor kabi li- ty and bonding strength can be expected. The coupling agent
i ncl udes sil angerctowd i tge agaiin  (ndianalirey dedieermou Ha wihge et talbiliiym t ype
cou- - 21 - pling agent and the |like, and silane coupling agent is

particul arly @f efterlddst. 0. ZthenManicurdreffextdie e dud ity Hyeuatrtasddgd per 100
parts by weight of the polyurethane resin in ternms of solid content is
preferably 0.WSight 5 pamto @0 guaky Prgfemakyiv 1 g (20 @Waartisy Qyr efedighidl,y 0. 1
to 5.00 parts by weight. This anpunt is determ ned takin
10 of 'the curing agent per 100 parts by weight of the main
ingredient in terms of the solid content. When the
amount of the curing agent blended is less than the lower
limit, the blending effect of the curing agent is diffi-
cult to obtain. Moreover, when the amount of the curing
15 agent blended exceeds the upper limit, the excessive
isocyanate group reacts with water and carboxyl group to
generate carbon dioxide, so that delamination and the
like tend to be caused.
The adhesive of this invention can be appropri-
20 ately blended, if necessary, with additives such as cata-
lyst, coupling agent, antioxidant, ultraviolet absorber,
pigment, dye, flame retardant, hydrolysis inhibitor,
lubricant, plasticizer, filler, storage stabilizer and
the like. In particular, the addition of a coupling
25 agent is preferable because the improvement of workabili-
ty and bonding strength can be expected.
The coupling agent includes silane coupling
agent, titanate type coupling agent, aluminum type cou-

-21- ‘
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I nto consideration the area of the substrate filmcoated with the coupling
agent, the coating efficiency, bonding performance and the |ike. 10

As the silane coupling agent, preferable are vinylsilane conpounds such as
y- met hacryl oxypropyltri- methoxysilane, vinyltriethoxysilane and the |ike;
epoxy- sil anepldonpageist sueh tdee [ldkd,- @3d4 -sdpi@mec yoluphlcng aetemt tisi -

nmet hoxysi | ane, y-gl yci doxypropyltrinmethoxysilane and the 15 i ke;

am nosi | ane qupEimda e iprest eradrlienopr Al @nicst- ofx yediel seaipling
N-[err]-(am noethyl)-[err]-am nopropyl met hyl di rret hox sil.ane and the |iKke;
mer capt osi | arfg Eﬁkﬂoé’s X e Ryaptediidp %%tﬂ?&)yy’s“el%‘ﬁé‘eand t he

provi ng t he AR AIhdeem e %?iiq%aﬁ%‘?gteﬁ%éﬁ%? P B odse for
produci ng a | g é%.’{/ﬂé f(fﬂéﬁ%h@e gT%th\ﬁ%Ifﬂ; #r%rger}ad 1t @nqof this

i nvention. The a e natio 'S’ nvent1on 25 i st he nost
sui tabl e adhepigg J&#tso%ﬂ' Q%g\ta ! a“’ﬂh’l%t Quiddn® 1118 Wt nBRl Rlalidiigf 11 M
substrate, for exanple ta such as an alum numfoil, copper f ol

or the like, @it dBislddzad dr Iﬁnesu&!éaa%fa thid BuzearedeMtilm coatdd -
al um num by vapor deposition or the like, is used, and the above adhesive

I s al so suit aklth fidre arivpHinygg aejenar, |thrd ralae ihig kRE £ iHienioyl, Mewkdhgat es to
be used in the lamna- 5 tion include polyolefin filnms such as | ow density
pol y- et hyl erpexfidumanieylangertdiet \L iksl.yet hyl ene film wunoriented
10 As the silane coupling agent, preferable are
vinyléilane compounds such as y-methacryloxypropyltri-
methoxysilane, vinyltriethoxysilane and the like; epoxy-
silane compounds such as B-(3,4-epoxycyclohexyl)ethyltri-
methoxysilane, y-glycidoxypropyltrimethoxysilane and the
15 like; aminosilane compounds such as y-aminopropyltrieth-
oxysilane, N-f-(aminoethyl)-y-aminopropylmethyldimethoxy-
silane and the like; mercaptosilane compounds such as y-
mercaptopropyltrimethoxysilane and the like; etc. Par-
ticularly preferable are epoxysilane compounds for im-
20 proving the adhesiveness.
An explanation is made below of a process for
producing a laminate film using the adhesive for lamina-
tion of this invention.
The adhesive for lamination of this invention
25 is the most suitable adhesive for obtaining a laminate
film in which a metallic film substrate, for example, a

metal foil such as an aluminum foil, copper foil or the

like, or a metallized film such as a film coated with
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PP film oriented PP film polybutylene filmand the |ike; polystyrene
film polyvinylidene chloride film polyester filnms such as PET film

pol ybutyl ene terephtha- 10 |l ate film polyethyl ene naphthalate film

pol ybutyl ene naphthalate filmand the |ike; nylon film_polyvinyl chloride
film ethyl enelWRigem 2%t VARCE RPSFEFLID 195 Eidyt iR vihyised ¢

copol ynmer fil pol yvin al coho] fiJ]m Cellqphane film ethylene-acrylate
copol ymer filHpe13pove 1Y%s%§|?iﬁ?ﬂsﬁkﬁ%ﬁiﬁté%ﬁu?PFQ%qﬁRQHQﬁ%qﬁwnfoiI;
copper foil; these fil lcoated wi th al um num by vapor deposition; these
filnms coated WTHXGppet ®Y vapor depo- sition: these filns coated with a

pol ynmer; pol yner-coat edr}Fé?lgﬁlé:miér}g)sé éégeto L, used in f’threea]{aq‘ngrﬁq‘qm ally,

anong the above filns, pla Subj ected to surface such as

corona dis- chasges {& AAIEERS1 M1 NG, |4 Kendrdudl LT RN fNaL Y YollyIPr OVi ng

t he adhesive force. Mor eover, in the case of the polyner-coatedfilns,

the ki nd, an%'t'ﬁﬁylérkéfﬁ?ﬁnphﬁic_Th Zfens A6 d 5)d sy i thied | kevddfi drited

polymer to be coated on the filns shoul'd be taken into consideration. As to
t he | am nati mep neihwd, ot teiteed P & lap, pulliydsh tsplcineneiiodams thet

| am nation, dry |am nation, hot 23 nmelt |am nation, nonsol vent

| ami nati on, ekikeisiprlystyrene tfiohmarmd heny kaenghehdmsuiste dfiliie adhesi ve
applied is prefera- bly 0.5 to 10 g/g%ﬁ{g%% particularly preferably 1 to 5
g/nferr], 5 Polvestern Blnheudh iap im, nerPatyElent hRredht

adhesi Vel(?‘ ppliaege ifilonllJ ,t Ségleyettmyslernaen%edpﬁtmeal%otrladiﬂglm ; polybutylene
naphthalate film and the like; nylon film; polyvinyl
chloride film; ethylene-vinyl acetate copolymer film;
ethylene~vinyl alcohol copolymer film; polyvinyl alcohol
film; Cellophane film; ethylene-acrylate copolymer film;

15 ionomer resin film; polycarbonate film; aluminum foil;
copper foil; these films coated with aluminum by wvapor
deposition; these films coated with copper by vapor depo-
sition; these films coated with a polymer; polymer-coated
paper; and the like.

20 Incidentally, among the above films, plastic
ones subjected to surface treatment such as corona dis-
charge treatment or the like are preferable ones for
improving the adhesive force. Moreover, in the case of
the polymer-coated films, the kind, amount, surface char-

25 acteristics and the like of the polymer to be coated on
the films should be taken into consideration.

As to the laminating method, there can be ap-
plied such methods as wet lamination, dry lamination, hot

—-23-
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strength tends to becone insufficient. As soon as the adhesive has been
applied to the filmsubstrates, the filmsubstrates are |am nated. 10
Thereafter, if necessary, a pressure or heat is applied to the resulting
assenbly to accelerate the curing reac- tion. By such a nmethod, there can
be produced mstltodiapiaatdemaneniselweneh landnakéens EKLTHELPN| ARBUDALT at e
15 are lamnated but also a lamnate in which at | east three sheets of
fil m subst r attd & éndafhfatldde -DESCRI PTI ON OF PREFERRED EI\/BCDI MENTS Exanpl es
are shown below to explain this in- éﬁn 88 n_nore wever, this
®t §9B&*°

"nventi on shoul d 20 BIECUBEs B ivh eBelish ie pRERpTES

I nci - dentall I
part and % aPiihy ol pht i Bes B o ELP R AT Y G A o
boi yur et BAne 1P Ydinede RENLBITLS GHALRLS T LheR LRACLAGLRAULRDEASN 1N 2

stirring means a nitrogen-seallng tU e an conaenser were

-24 - placed a%%%s&%t§ 11@dpqlsyeht(s&afee&h§g tanBgr, eicpaf bsthﬁFPol yol A),
51 parts of another po (referred to here- inaftfer as Pol yol[ B) and 215

parts of ethwyt t@th@aQ kel vekosmd anduBrwerendi.ssolved in ethyl acetate
at 50[err]C 5 ubsequently, 60 parts of IPD and 0.1 part of DBTDL were

pl aced therein and theAsesoon ag rhet adbesdsestbpebked appiléadt tonthe
70[err]C for 5 hours. When the absorption peak
film substrates, the film substrates are laminated.

10 Thereafter, if necessary, a pressure or heat is applied
to the resulting assembly to accelerate the curing reac-
tion.

By such a method, there can be produced not
only a laminate in which two sheets of the film substrate

15 are laminated but also a laminate in which at least three
sheets of film substrate are laminated.

DESCRIPTION OF PREFERRED EMBODIMENTS
Examples are shown below to explain this in-
vention in more detail. However, this invention should

20 not be construed to be limited to the Examples. Inci-
dentally, in Synthesis Examples, Examples and Comparative

Examples, part and % are by weight unless otherwise spec-

ified.

[Synthésis of polyurethane resin]
25 Synthesis Example 1
In a reactor equipped with a stirring means, a

thermometer, a nitrogen-sealing tube and a condenser were
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of the isocyanate group in an infrared absorption analy- sis had

di sappeared, 285 parts of ethyl acetate was fur- 10 ther added to dilute
the reaction mxture, thereby ob- taining a polyurethane resin having a
solid content of 50% (referred to hereinafter as PU-A). Synthesis Exanpl es
2 to 10 In tpdasamde 38&npartss ofn aSpotllyedi § rEfenped to bBreinhdéteanpenents
shown in Tables 1 and 2 were used to ob- tain polyurethane resins having a
sol i d cont entPodiyo30%)(r Silepegd st @fhanethenrt eolyelPYrefesrrpd- 3p. hgyat-hesi s

Exanple 11 In the sane reactqQr as in Sénthesis Example | 20 were placed
864 parts of RafdeyFors Folarled )t 8nRerldrnREX tiePLaStPYIly fLetRrtenadnd1 parts

f Polyol B ' d 5 .Cf h '
gubsgqﬁgntly?ﬂgékg§¥€§%%% th%%§3d3%§8 &%?L Pe?%agﬁda%%%aﬁgsgk?Phggg}xture
bj ect t 75 3_h i | fi d
Uhat "t he abe SHEReGHEREIY R 0, RB=Ee00radhPd GRauS inPaRt: e BPLRCABESPpt :”33
| ysis had _di " -25,.- | . ' ' [
contant of 160ACoLEheEein, gl tue, 3R ut cARoL i FCUBEE waE HipIRLRE Bet% ¢
EXampl es 12 Loald ibh bie 1986ergRNKoaSs | N SHACEAS SHATRLEi I pduik he

conponents shown in Table 2 were used to obtain poly
having a sol ib# &pRl 8BbcPanh@eyiba e&hedntQn@%&%baaﬁbgbrE%iBH'hnEQyEU4W-

The starting materials for the synthesis of PU- A to PU the solid

contents of BlilsAhhd Rilsbippbl@e@gr 285 parts of ethyl acetate was fur-
10 ther added to dilute the reaction mixture, thereby ob-
taining a polyurethane resin having a solid content of

50% (referred to hereinafter as PU-A).

Synthesis Examples 2 to 10
In the same manner as in Synthesis Example 1,
15 the components shown in Tables 1 and 2 were used to ob-
tain polyurethane resins having a solid content of 50%

(referred to hereinafter as PU-B to PU-J).

Synthesis Example 11
In the same reactor as in Synthesis Example 1
20 were placed 864 parts of a polyol (referred to hereinaf-
ter as Polyol C) and 51 parts of Polyol B and they were
stirred at 50°C for 1 hour to mix them. Subsequently, 85
parts 6f MDI was placed therein and the resulting mixture
was subjected to reaction at 75°C for 3 hours. It was
25 confirmed that the absorption peak of the isocyanate

group in an infrared absorption analysis had disappeared,
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10 boxyl group contents of PU-A to PU- N, the neasurenent results of
nunber average nol ecul ar weights of PUA to PU-N and the nmeasurenment
results of dynamc wettabilities of PUAto PU-N are shown in Tables 1 and

2. [Method of Measurenent of wettability] 15 Appar at us: Dynam ¢
met%ability t 88dep PEFYHESSERENGPELRUPBYLRY F&EEE?@CEP?tﬁﬂtl9fsh%§%rate PP
film

C 11 (a trade nane TOSE Co., 20 ]

Ltd., thi cknsgg:e%ﬁ’fgfgr P gﬁﬁ?‘f‘??%ﬁr aS@UEgi}alﬁﬁs(ﬁbF?bH%dnane of TOYOBO
CO, LTD., thickness: 12 [err]) Alumnumfoil: Arum haku C (a trade nane of
TOYO ALUM NI UM K. K., thickness: 15 [err]) 25 Pol yur et hane resin: Prepared

in the forn1ogy§thgEglE§gﬁqug $9l ypi op having a solid 26 content of
25% Size of substrate sanple: 20 mm x 20 nm Measurenent tenperature

25[err] C I mrersion timeiIn the same mdnfi8€088 $n SYyAERESIONELERble 11,
9.9 nmm | mmer si on speed: 10 mm sec Measur enment maxi nmuim range: 10

M\ Measur 6d vaheecomponbhtsnshowal if Tabler 2ewdraetésédgto MBEAL € NEEL v -
procedure: Measured according to the manual 10
attached to tHsespparargsins having a solid content of 100% (referred

to hereinafter as PU-L to PU-N).
The starting materials for the synthesis of PU-
A to PU-N, the solid contents of PU-A to PU-N, the car-
10 boxyl group contents of PU-A to PU-N, the measurement
results of number average molecular weights of PU-A to
PU-N and the measurement results of dynamic wettabilities

of PU-A to PU-N are shown in Tables 1 and 2.

[Method of Measurement of wettability]
15 Apparatus: Dynamic wettability tester WET-6000

(manufactured by RHESCA CO.,

LTD.)
Substrate
PP film: RXC-11 (a trade name of TOSERO Co.,
20 Ltd., thickness: 70 u)
PET film: E-5100 (a trade name of TOYOBO CO.,

LTD., thickness: 12 u)
Aluminum foil: Arumihaku C (a trade name of TOYO
ALUMINIUM K.K., thickness: 15 u)
25 Polyurethane resin: Prepared in the form of an ethyl
acetate solution having a solid

-26-
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-27- Table 1 Synthesis Exanple 1 2 3 4 5 6 7 8
Long chain polyol (part) Polyol A 389 446 305 456 462 436 352

350 Carboxyl- contain- ing po- Iyol (part) Polyol B 51 124
75 Carboxyl - contain- ing | ow nol ecul ar wei ght polyol (part) DVBA
3.7 0.8 14.8 bSon3eDiPAf 25%. 1.5 Og.
po- |yisocya- nate (part) |PD 60 51 HeXDI 60
43 Size of substrate sample: 20 mm x 20 mm

Measurement temperature: 25°C

Immersion time: 1 second

5 Immersion depth: 9.9 mm
Immersion speed: 10 mm/sec

Measurement maximum range: 10 mN
Measured value: Maximum value in forward wetting.
Measurement procedure: Measured according to the manual

10 attached to the apparatus.
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HDI 37 49 89 MD

75 Urethani - zation catalyst (part) DBTDL 0.1 0.1 0.1 0.1 0.1
0.1 0.1 Solvent (part) Ethyl acetate 500 Pol yure-
PU-  PU PU-  PU PU- PU- PU- PU- t hane A B C D
E F G H resin name -2&ablpal e 1 (Cont'd) Synthesis
Exanple 1 2 3 4 5 6 7 8 Solid con- tent (9
50 Car- boxylf{con- tent (jmol- /9) gyntnOsZs efafiPr1e0-5 0.02 0.01 0.2
0.8 0.3 —

1 2 *T 3 4 5 6 7 8

Long
chain
polyol
(part)
Polyol A | 389 | 446 305 | 456 462 436 352 350

Carboxyl-
contain-
ing po-
lyol
(part)
Polyol B 51 124 75

Carboxyl-
contain-
ing low
molecular
weight
polyol
(part)
DMBA 3.7 0.8 14.8 { 59.3
DMPA 1.5

Org. po-
lyisocya-~
nate
(part)
IPDI 60 51
HXDI 60 43
HDI : , 37 49 89
MDI 75

Urethani-
zation
catalyst
(part)
DBTDL 0.170.1 0.110.1 0.1 0.1 0.1

Solvent
(part)

Ethyl

acetate 500

Polyure- PU-~ | PU-~ PU- | PU- PU- PU- PU- PU-
thane A B C D E F G H
resin
name
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Nunmber aver- age nol. weight (10[err]) 2.5 2.1 3.0 2.1 1.9 1.8

1.7 1.4 Dyna- mic wetta- bility (nm\) PP 0.70 0.62 0.76 0.54 0.65
0.83 0.86 0.57 PET 0.71 0.65 0.80 0.60 0.66 0.81 0.87 0.62
Alum foil 0.55 0.48 0.60 0.44 0.50 0.72 0.76 0.41 -29 - Table
2 Synthesis Exanple 9 10 Taklle 1 (Cont‘d) 13 14 Long chain

pol yol (part)_Polyol A 458 464 Pol yol C

864 914 921 942 Car boxyl - C%&ntﬂ%éTé“%ﬂ%Hﬁfg (part) Polyol B

51 Car boxyl - qon- taini
1 2 3 4 5 6 7 8

Solid
con-
tent

(%) 50

Car-
boxyl
con-
tent
(mmol-
/g) 0.2 0.05 10.5 0.02 {0.01 0.2 0.8 0.3

Number
aver-
age
mol.
weight
(10%) | 2.5 2.1 3.0 2.1 1.9 1.8 1.7 1.4

Dyna-
mic
wetta-
bility
(TN
PP 0.70
PET 0.71
Alum. -
foil 0.55 {0.48 [ 0.60 [ 0.44 [ 0.50 [ 0.72 0.76 | 0.41

.57
.62

.54 10.65 | 0.83 0.86
.60 1 0.66 | 0.81 | 0.87

.62 1 0.76
.65 | 0.80

[ N
OO
oo
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nmol . wei ght polyol (part) DMVBA 16

Organi ¢ poly- isocyanate (part) HeXDI 42 HD
36 70 58 MDI 85
79 Urethanization catalyst (part) DBTDL 0.1 0.1
0.1 0.1 Solvent (part) Ethyl TakkeaZe 500 500 Pol yur et hane
PU- | PU-J PUK _PUL PUM_ PUNTresin pane Solid content (% 50
50 100 100 100 109 Carboxyl gro t l/.0) 0.1
0.1 Nunber a\erage nol. wei ght=—t+8fet+i- %gp%ﬂgk%%_g&g%@;gg 3 0. 08
0.1 Dynam c Wwetta- bility mNg PPl 10 11 oLa7 .318{ @462
0.78 0.15 JO. 17 PET . 1o 0. 1o 0. 00 0.0l 0. 14770. 15
Al foil L°“9(§ n Q.15 0.54] 0.62 0.06 0.10

polyo (part)

Polyol A 458 464
Polyol C 864 914 921 942

Carboxyl-con-
taining polyol
(part)

Polyol B 51

Carboxyl-con-
taining low
mol. weight
polyol (part)

DMBA 16
Organic poly-
isocyanate
' (part)
H XDI 42
HDI 36 70 58
MDI 85 79
Urethanization
catalyst
(part)
DBTDL 0.1 0.1 0.1 0.1

Solvent (part)
Ethyl acetate 500 500

Polyurethane PU-I PU~J PU-K PU~-L PU-M PU-N
resin name

Solid content

(%) 50 50 100 100 100 100
Carboxyl group
content
(mmol/q) 0.1 0.1

Number average

mol. weight
(10%) 2.2 2.0 0.08 0.1] 0.08| 0.1

Dynamic wetta-
bility (mN)

PP 0.17 0.18 0.62 0.78 0.15(10.17
PET 0.15 0.15 0.66 0.81 0.14}0.15
Al foil 0.12 0.15 0.54 0.62 0.06]0.10
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30 In Synthesis Exanples 1 to 14 and 2, Polyol A Polyester diol (nunber
aver age nol ecul ar wei ght: 2,000) obtained fromethylene glycol/ 5

neopentyl glycol = 1/1 (nole ratio) and sebacic acid/isophthalic acid = 1/1
(rmole ratio). Polyol B: Carboxyl group-containing polylactone polyol

(nunber average nol ecul Tm Sweh s i SERangbtes neddyl 4 east iTeplRBA and
(initiator) wth 10 E- caprol actone. Polyol C Polyester dio
(nunber averade nol ecul ar wei ght: 700) obtai ned from ethyl ene glycol/
neopent vyl egcoI/3 rreth | -1, 5- pent ane col =2/2/1 (nmole ratio) and
sebaci ¢ aci d/Pqkyol A: Pol ye&‘ﬂ;%ﬁ, Qg’t‘}/’%ﬁﬁ’ﬂ/aa‘ﬁﬁ‘iﬁ‘?@ &‘t‘?]tfcu ?/r2/1 (ol e

rati o). DVBA: 2, 2- DerBt d'a)nmc aci d

2, 2-Di nethylglproplonhc %bg% obkaifigh, (ﬁﬁQXﬁﬁﬂﬁuﬁkyc%ﬁf

H6 XD

di i socyan%tl_z r ogenat ° l)%é%é&[fl rgc??ryef’_ Rgfn/gl a‘:?%sloecyraanta]toge%é?ba%%

D butyltin dil aurat e. Pg’d%;isr[g hﬁgﬁﬂcl a( radle/lna(%lcg QRO Co., Ltd.,
0 é? (ﬁ t

25 t hi ckness PET ( E-5100 rade nane of

TOYOBO CO., ldddyoi hs ckiediSoxyll dﬁdd-)cormaarﬁlmgﬂﬁdwlae%w@ ko (a trade
nane of TOYO

(number average molecular weight: 500)
obtained by reacting DMBA (initiator) with
10 €-caprolactone.
Polyol C: Polyester diol (number average molecular
weight: 700) obtained from ethylene glycol/
neopentyl glycol/3-methyl-1,5-pentane glycol

= 2/2/1 (mole ratio) and sebacic acid/

15 isophthalic acid/adipic acid = 2/2/1 (mole
ratio).
DMBA: 2,2-Dimethylolbutanoic acid.
DMPA: 2,2-Dimethylolpropionic acid.
IPDI: Isophorone diisocyanate.
20 H,XDI: Hydrogenated xylylene diisocyanate.
HDI: Hexamethylene diisocyanate.
MDI: 4,4’ -Diphenylmethane diisocyanate.
DBTDL: Dibutyltin dilaurate.

PP (film): RXC-11] (a trade name of TOSERO Co., Ltd.,
25 thickness: 70 u).
PET (film): E-5100 (a trade name of TOYOBO CO., LTD.,
thickness: 12 u).

Aluminum foil: Arumihaku C (a trade name of TOQYO

~31-
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31 ALUM NI UM CO.,

are the sanme 5

car boxyl

LTD. ,

t hi ckness:

in starting materi al

15 [err]).

[ Rel ati on between car boxyl
group content and dynamc wettability] On PU-E, PU-F, PU-G and PU-J which
conposition as and different
group concentration in nolecular chain fromone anot her,

rel ati on between the cHUIMENIWW @9 ,cdTden- thdsking@ssand 3t W -dynami ¢

wettability is shown in Table 3 in which the values in Tables 1 and 2 are
Tabl e 3 Car boxyl - con-

roup urethane resin
> R dynamic

0. 83

arranged. 10

car -

i nt roduced
0. 66

0. 65
0.72 PU-G
0

t he pol yurethane resin

r emar kabl

Substrate taining poly-
[Relatlon|ﬂetweeanprboxy1Agrpwﬁbﬁggfep@_End
0.2

I

0.13

of the pol yuret han

pl aced 86 parts of C

a nonool (referred to here- inafter as Monool (1)) and they were subjected
to reac- tration and the dynamic wettability is shown in Table 3
in which the values in Tables 1 and 2 are arranged.
10 Table 3
Carboxyl-con- Amount of car- Substrate
taining poly- boxyl group
urethane resin } introduced PP PET Al
(mmol/qg)
PU-E 0.01 0.65 0.66 0.50
PU-F 0.2 0.83 0.81 0.72
PU~-J 0 0.13 0.15 0.15

0. 86

By o, AL PR e
enha %‘%%%1%%13 ﬁa&%&'i%‘l”%oﬁ@'b‘%@@ﬂongr

[ Synthesi s of

boxyl

0. 87
bLe 31

o
al"um aum
UBnld49 £iFRSMR! &
_ f polyisocyanate curing agent]
Synt hesi s Exag«ia H;ddpe ONRNLEACHSN A% o 13l ReSichabxaFRbR bnwere
whi ch is an isocyanurate bond-contai ni ng

pol yi socyanatancitidr,edtHe aaladiaiebetvers 20e cdirbsesiagabapagdnténparts of

Amount of

0.81

0.76 PU-J

Log et 3Bl Y of
oIl are

qul ar chain

in
t he

As seen from Table 3, the wettability of the
polyurethane resin to PP film, PET film and aluminum foil
are remarkably enhanced by introducing carboxyl group

into the molecular chain of the polyurethane resin.

15 [Synthesis of polyisocyanate curing agent]
Synthesis Example 15
In the same reactor as in Synthesis Example 1
were placed 86 parts of C~HX which is an isocyanurate
bond-containing polyisocyanate derived from hexamethylene
20 diisocyanate and 14 parts of a monool (referred to here-

inafter as Monool (1)) and they were subjected to reac-

-32- .
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-32- tion at 70[err]C for 3 hours to obtain a polyisocyanate curing agent
(referred to hereinafter as Curing Agent A). The i socyanate group content
of Curing Agent A was 16.8% [Bonding test] 5 (Formul ati on of adhesive)
Adhesives for lamnation (referred to hereinaf- ter as ADDAto AD-N) were
prepared wit itidre forifitCatogn3shownsi hoTabtasn4aapdl isdaparatie Adhesnge AD-

AD AD AD AD AD AD A B C D E F G

Pol yur et hane ag&iith (refigrped teuhereinafter as CpggnguAgent A).  The

100 PU-C , 100 PU-D 100
PU- E isocyanate group content of Cpyjingyigent A was 16.8%.

100 PU-G 100 Curing agent
(part) G HX 7 7 CGH 10

10 G L C“r'”QBﬁﬁﬁﬁhdAtest] 7 7 7 Coupling

agent (part)
5 (Formulation of adhesive)

Adhesives for lamination (referred to hereinaf-
ter as AD-A to AD-N) were prepared with the formulation

shown in Tables 4 and 5.

Table 4
Adhesive
AD- AD- AD- AD- AD- AD- AD-
A B C D E F G
Polyurethane
resin (part)
PU-A 100
PU-B 100
PU-C 100
PU-D 100
PU-E 100
PU-F 100
PU-G 100
Curing agent
(part)
C-HX 7 7
C-HL 10 10
C-L
Curing Agent A 7 7 7
Coupling agent
(part)
A-186 0.5 0.5
A~187 0.5 0.5 10.5
Solvent (part)
Ethyl acetate 121 {1120 |121 |120 |[121 121 | 121

et Has Been Replaced
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A- 186 0.5 0.5 A-187

0.5 0.5 0.5 Solvent (part) Ethyl acetate 121 120 121 120 121

121 121 33- Table 5 Adhesive ADDO AD- AD AD AD AD AD H I

J K L M N Pol yur et hane resin (part) PUH 100

PU- | 100 PU-J Table 5 100 PU-K

100 PU-L 100 PU- M

100 PU-N . 100 Curing @gent

(part) C HX G HL 7—c—ndhesive 24

Curing Agent A 7AD- 48D~ 43D~ 43D- 4§D€ﬂumm+rgmmgent

(part) A-186 OH5 A-187( J K L

0.5 Sol vent gg Rf% EtN acetlat e 1y0 IP1 121
Polyuret e re 1n

(part)
PU-H 100
PU-I 100
PU-J 100
PU-K 100
PU-L 100
PU-M 100
PU-N 100

Curing agent (part)
C-HX

C-HL 7
C-L 10
Curing Agent A 7 45 45 45 45

Coupling agent
(part)

A-186 0.5

A-187 0.5

Solvent (part)
Ethyl acetate 1201121 ] 121

In Synthesis Example 15 and Tables 4 and 5,
C-L: Adduct of tolylene diisocyanate (Coronate L, a
trade name of NIPPON POLYURETHANE INDUSTRY CO.,
LTD., solid content: 75%).
5 Monool (1): Methoxypoly(oxyethylene)monool (ethylene
oxide unit: 100 mole %, number average
molecular weight: 400).
C~HL: Adduct of hexamethylene diisocyanate (Coronate
HL, a trade name of NIPPON POLYURETHANE
10 INDUSTRY CO., LTD., solid content: 75%).
C-HX: Isocyanurate bond-containing polyisocyanate

derived from hexamethylene diisocyanate
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In Synthesis Exanple 15 and Tables 4 and 5, G L: Adduct of tolylene
dii socyanate (Coronate L, a trade nane of N PPON POLYURETHANE | NDUSTRY CO.,
LTD., solid content: 75%. 5 Monool (1): Methoxypol y(oxyet hyl ene) nonool
(ethylene oxide unit: 100 nole % nunber average nol ecul ar wei ght: 400).

C HL: Adduct of hexGasindtendiXi iasdaadamtraneCHiontiiPON., a trade nane
of NI PPON POLYURETHANE 10 | NDUSTRY CO., LTD.,. solid content:
75% . C HX | socy RRFHIRETME IIRUTTRN Dol illyoy #843€ deri ved from

hexanet hyl ene dii socyanat e .341 - Sii(Oor onate HX, a trade nane of N PPON
POLYURETHANE | NDUSTRY &9nteR%5 1408 ) content: 1009%. A-186:

[err]- (3, 4- Eppx cl oh eft ' 4l . .
(nanufacturegeﬁéﬁiﬂPPCﬁ?{AjT§¢§g§§#é§?é§ﬁg%¥%§¥%i§atrlmethoxysllane

y- A yci doxypropyltri net(]@%g_' ANgr quﬂuf RN AR CO., LTD.)
( Bondi ngogs(t rength rreasurerrenta- 1) Iéarrpl e@%ﬁq}mﬁm Al%lglﬁAA) PP film
PET film and glign num fpidlyeidoa83rdgy Bedine thsiydltine (mdlAuE absureent ed
on the corona- treated surface of the PET filmon a gravure roll so that
the dry wei ght of AD A lppatIRPONONBCAR @/ NLTD. )After the coating of the
adhesive, the coated fil mwas passed 15 t hrough a drying oven heated at
80[err]C and then lamnated to the alumnumfoil by a lamnating roll of

100[err]C x 0.3 MrPa.
(Bonding strength measurement-1)

Example 1

10 AD-A, PP film, PET film and aluminum foil were
set in a dry laminator. AD-A was coated on the corona-
treated surface of the PET £ilm on a gravure roll so that
the dry weight of AD-A coated became 3.5 g/m?. After the
coating of the adhesive, the coated film was passed

15 through a drying oven heated at 80°C and then laminated to
the aluminum foil by a laminating roll of 100°C x 0.3 MPa.
Subsequently, AD-A was coated on the aluminum foil on a
gravure roll so that the dry weight of AD-A coated became
3.5 g/m?. After the coating of the adhesive, the coated

20 aluminum foil was passed through a drying oven heated at
80°C and then laminated to the corona-treated surface of
the PP film by a laminating roll of 100°C x 0.3 MPa.
Incidentally, the film speed was 50 m/min. After the
lamination, the resulting assembly was cured at 40°C for 3

25 days to obtain a laminate film (referred to hereinafter
as Laminate Film A).

Laminate Film A was cut in a 15-mm width and
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Subsequently, AD-A was coated on the alumnumfoil on a gravure roll so
that the dry weight of AD A coated becane 3.5 g/ nt. After the coating of
t he adhesive, the coated 20 al umi num foil was passed through a drying
oven heated at 80[err]C and then | am nated to the corona-treated surface of
the PP fil mbhea Sabjeatedgteoal TepedDOfest ]|k xa (dBawizg speediert a30§, the
filmspeed was 50 m m n. After the lamnation, the resulting assenbly was
cured at 40[®n{pinfin 3 measunementoabm@e@mEEe|@ﬁn2ﬁﬂb>rﬁWﬁr@ﬁeferred to
hereinafter as Lam nate FilmA). Lamnate FilmA was cut_in a 15-mm w dth
and 35 then subject%ﬂr?ﬁvarT-b@é?et%%@e%Io%.%ﬁ@&@%@es%bEE-%ﬁW%M® i ni n
in a neasure nt at here of 25 err C x 50% RH. Mbreover, three sides of

Lam nate Fi | Rfat V\é?% 'ﬁ a9 s gty ?‘“E C‘F’Fﬁ%‘ﬁ?f%‘&e“b%ﬂ%e Y99S de
d 5 d f 18 VP 1
bag. - and®t heFasr vepai fgas baé DREG 1o P wiba ™ TSR R BReRhiRe: ag
[/ = 1/1/1 t th heat | ed d th
Cond 11 one’ Radereidndiedehe a’fboc%é'gb%%g*‘% GFLITed e AR ey 1o

- 10 tort 0, 30 bj ect ed
to T-peel 1ed1 (ammaPASaat ‘ijiy Erino e i B ’;’%g@’fi‘%b‘[o%fﬁ%q 48 asur ement
at nospher e: gﬁéﬁrﬁé&xségf/écﬂ'hndgfa@m eSarde [ ok POLAP AR A Vel es 1

and 2 In the same manner as in Exanple 1, except that 15 one of AD-B to
AD-J was subgbotelt €6 EDbsé hehdibdy. | anthe A wdd nBulk j&d©ad eeb tre-

hereinafter as Lamnate FilmB to Lamnate FIlmJ, respectively) were
pr epar etl0 andtdhertreatment at 120°C for 30 minutes and thereafter
subjected to T-peel test (sample width: 15 mm, drawing

speed: 300 mm/min, measurement atmosphere: 25°C x 50% RH).

Examples 2 to 8 and Comparative Examples 1 and 2
In the same manner as in Example 1, except that
15 one of AD-B to AD-J was substituted for the AD-A, lami-
nate films (referred to hereinafter as Laminate Film B to .
Laminate Film J, respectively) were prepared and then
subjected to the same test as in Example 1.
The test results obtained in Examples 1 to 8

20 and Comparative Examples 1 and 2 are shown in Table 6.
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subjected to the sane test as in Exanple 1. The test

results obtained in

Exanples 1 to 8 20 and Conparative Exanples 1 and 2 are shown in Table 6.
state (gf/15 mm

-36 - Table 6 Bonding strength in normal

Adhesi ve

PET/ Al Al / CPP Exanpl e 1 AD- A 440PETT 1060QAI f 2
AD- B 500PETf 1240Al fradle AD- C A50PETf
1060AI f 4 AD- D 420PETf 1100AIf 5 AD- E
400PETf 890AI f 6 AD- F |I.f 7 AD- G
Bon ength in ﬁﬁ%ﬁa%
500PETf 1380A f 8| A AR:H t ‘é%g% 15 Corpar -
1 ADI 38COPEFF oY gapais AR P
300 560 Tabl e}6 (Cont'd) Bpndi mETStAlengt h) af a&¢CPBt ort
treatment (gf/ 15 AIT P ThpoSSILDLe._ L0 peel
1150A| f Irrposg?‘ﬁf“g’%o e AD-A 1160Al #g| Isi bl e toi f\i%
1000AI f | nmpopsi bl e to {pke AD:C 116QAl ﬁsb i ble to; 1t
900Al f Inpospible to gepl| a5 1100Mf ,500= 1100A1%
5 AD-E 400PETE B890AL1E
6 AD-F 500PETE 1260A1f
7 AD~-G 500PETE 1380Al1f
8 AD-H 400PETE 1040A1f
Compar- {1 AD-I 380PETE 680
ative
Example | 2 AD~J 300 560
Table 6 (Cont’d)

Bonding strength after retort treatment

(gf/15 mm)

PET/Al Al/CPP
Impossible to peel 1150Aa1f
Impossible to peel 1160A1f
Inpossible to peel 1000A1f
Impossible to peel 1160A1f
Impossible to peel 900Al1f
Impossible to peel 1100A1f
Impossible to peel 1080A1f
Impossible to peel 1000A1f

400PETE 560
370PETE 450

-37-
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| npossi bl e to peel 1080Al f I npossible to peel | 00CQAI f
400PETf 560 370PETf 450 In Exanmples 1 to
8, Conparative Exanples 1 and 2 and Table 6, PP (film: RXC- 11 (a trade
name of TOSERO Co., Ltd.). PET (film: E-5100 (a trade nanme of TOYOBO
CO., LTD.). 5 Al unmi nlim Esaitplés uli hak8, ComparatievaabranpldOyD andM NI UM
K. K). PETf: PET material failed. Alf: Al um num f oi
materi al fai Re@ndT3Bbés 6, 3 and 6 are examned to find that 10 with the

dh f [ i n_which h wh d
oot aby 5y P2 QLTBNSC" ! Dok L DRLEYLSh RSl $7 A RS YA b o
bondi ng stregg&hégnl%he norgaglﬁb ?$| dQOHQhQQ §t%89gé§ @6ter%§§tgit-

treatnment are go Nbreover uf ar | yo'conpar i hgy

AD- G andsAD- Alufn&nngsfagfn ﬁkéﬁiﬁéﬁg éhga Yiidet hen@dbestygs whose dynanic

wettabilities have been enhanced by introducing a carboxyl group into the
nol ecu- lar chain of polyurgtbaperoeskik. jhe bond performance thereof is
al so enhanced. 20 (Bondi ng strength neasurenent 2) Exanple 9 AD K was
war ned to 60perfkC and coatpETORatdeigdrbaibedireated surface of a PET film
by a roll coater so that the anount of AD-K coated becane 2.5 g/nferr].
After the 25alfeoati ng of tAkunithesi feilthetentdbdfdiledwas |amnated to
Tables 1, 3 and 6 are examined to find that
10 with the adhesives for lamination in which polyurethane
resins whose dynamic wettability is at least 0.2 mN is
used, the results are obtained that both bonding strength
in the normal state and bonding strength after retort-
treatment are good. Moreover, particularly comparing
15 AD-E, AD-F, AD~-G and AD-J, it has been clarified that
with the adhesives whose dynamic wettabilities have been
enhanced by introducing a carboxyl group into the molecu-

lar -chain of polyurethane resin, the bond performance

thereof is also enhanced.

20 (Bonding strength measurement 2)
Example 9
AD-K was warmed to 60°C and coated on the coro-
na~-treated surface of a PET film by a roll coater so that
the amount of AD-K coated became 2.5 g/m?. After the
25 coating of the adhesive, the coated film was laminated to
the aluminum-~deposited surface of an unoriented linear

low density polyethylene film coated with aluminum by

-38-~
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t he al um num deposi ted surface of an unoriented |inear |ow density

pol yethylene fil mcoated with al um num by 38 vapor deposition (film
thickness: 60 [err]) by a lamnating roll of 100[err]C x 0.3 Mra.
Incidentally, the film speed was 50 nimin. After the |am nation, the
resul ti ng asvaperbfigpegstégnpedfaimiphécknpessorod BlétyBYté damanatingam nat e
5 f|In1(referred to hereinafter_as Lam nate Fil| Lam nate Fi|] m K was

cut as it waSoth L1508k wif ft 1 SRR ¢ herF’é‘in}eé'b‘iae]dlif'o t'll“%effelilnt &Reed a

d d_of _300 t, at ) C x 50%
R 107 BeapPesd méﬂanCané?asr”Eﬁ APt Bet SoHnathS| FefhLe it tanner  as
in Ex le 9 h f it uf e ddhe AD-K
: gm' - arr]rgt: fi FﬁiSi? 'Lérré{euég?e e‘rléf&néﬁcixo f\% am n(ﬁq‘p:S % cl\nrl am ﬁat e

Film N 5esperthvelylopeLs BhoROESThads ngg 1 inaphl o xﬁdx 0 the same
| Ergtethe o iR LA

test as in Exa test resu “and 10 and

Conpar ati ve Exafm' es 3 amﬂnétérﬁl;mynwa@ Japlss ltTaJ%eu? §0ﬂ9'm strength
i n Adhesi ve norna state PET/ VM LLDPE Exanpl e 9

AD- K width an&9@ﬁEKfs&Q%Xcte&Eté T-peel test adddREddwlRgparative
3 AD- M 210 anpl e 4 AD- N 190
speed of 300 mm/min in a measurement atmosphere of 25°C x

50% RH.

10  Example 10 and Comparative Examples 3 and 4
In the same manner as in Example 9, except that
one of AD-L to AD-N was substituted for the AD-K, lami-
nate films (referred to hereinafter as Laminate Film L to
Laminate Film N, respectively) were prepared and then
15 subjected to the same test as in Example 9.
The test results obtained in Examples 9 and 10

and Comparative Examples 3 and 4 are shown in Table 7.

Table 7
Bonding strength in
Adhesive normal state (gf/15 mm)
PET/VM~-LLDPE

Example 9 AD-K 490PETE

10 AD-L 440PETE
Comparative 3 AD-M 210
Example 4 AD-N 190
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39 In Exanpl es 9 and 10, Conparative Exanples 3 and 4 and Table 7, PET

(film: E-5100. VM LLDPE: Unoriented |linear | ow density
pol yet hyl ene 5 film (thickness: 60 [err]) coated with
al um num by vapor deposition. PETf: PET material failed. As

descri bed above, accordnn@xbopillkeiss 9i andnl0ti Gompaltetiise 8kampilesi A haV|ng a
dynam c wettability of 10 at least 0.2 mN nakes it possible to provide an
adhesi ve for angni4namidoFalkdei g good adhesi veness to various films and netal
foils. -40 - WHAT IS CLAIMED | S: 1. An adhesive for |amnation

whi ch conpri?@? 4 Eid&)i whoe>dPRani c wettability to a filmsubstrate is at

| east 0. 20 siive for | am. nation accordjng to Claim
1, wherein t F@Pﬁ%@ubstrapBoFéeBFes %PeBHelﬁﬁnﬂ@Ps%EVeE?iHeFLXg?Pﬁe

t f I I h late fil d
2l um nameror 3.0 PO P BXaR L ehysRheB8 LEbnke BReEERGREFRG o ql i m 10
1, wherein the resinis a pghﬁﬂﬁﬁhﬁa§§ ggﬁbg 8%EB§&8%89 carboxyl group in a
mrol / g. 4: e a

proportion of 0.01 to 10.00 esive for |am nation
accordi ng topghpgi.m 1, whereppypt RarEeShR ksifelO! Yurethane resin obtained by

As described above, according to this inven-
tion, the use of a resin having a dynamic wettability of
10 at least 0.2 mN makes it possible to provide an adhesive
for lamination having good adhesiveness to various films

and metal foils.
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reacting the follow ng conponent (A) with the follow ng 15 conponent (B)

(A) An organic polyisocyanate. (B) A c talnlng | ow

nol ecul ar wei ght pol yol having a nu%aﬂlﬁ%ﬁ‘!@'lmgﬂar wei ght of not
nore than 300 or a mxture of this |lo rm Wel ght pol yol wth
ot her conpoun#BAKa¥SngLAAMERBt L§& hydr ogen- containing group than the |ow

nol ecul ar wei ght pol yol dhesi ve for t di t
Claimi, mhergln t he re§PnaP§e§l§8IgﬁFe ah%aFég?nWBbgg]§§ﬂ5%£s$§§§[|hggthg

fol | ow t th th
o?gagrgngofgrgggggng 2h e?%yniﬁégrﬁg %M%?gﬁﬁ con%ggg?ﬁggéo%g% %one ponoI
I n which a caiggé¥log58uBNcontalnlng | ow nol ecul ar wei ght -41 - polyol

havi ng a nunbér average nolecul ar wei ght of not nore than 300 is used as an

initiatorgor g mxture @BetQaﬁeQbel98£Oﬂ§mpﬁéﬂebnwa&eoﬁabﬁ £8MPODAS
havi ng an actlve hydr ogen- contal ni ng group than the polylactone 5 pol yol .

6. An adhgabyeifiothbari DAt 5@PsWRAEE £ONREI 38858 68| MeMbese dynamic
wettability to a filmsubstrate is at least 0.2 nN and a pol yi socyanate
curing agent. sdlected frofietRdhgsoup Eeonsiadtingtodnpatgprdppenre fiamm 10
6, wherein the filmsubstrate is at | east one nmenber selected fromthe
group consi st paljyethpdenpr bpyephthéilahe Holyeahg| @hemieuwphohdl ate fil m and

alum numfoil. 8. The adhesive for |amnation according to Cl aim
3. The adhesive for lamination according to Claim
10 1, wherein the resin is a polyurethane resin containing

carboxyl group in a proportion of 0.0l to 10.09 mmol/g.

4. The adhesive for lamination according to Claim

1, wherein the resin is a polyurethane resin obtained by

reacting the following component (A) with the following
15 component (B):

(A) An organic polyisdcyanate.

(B) A carboxyl group-containing, low molecular weight

polyol having a number average molecular weight of not

more than 300 or a mixture of this low molecular weight
20 polyol with other compounds having an active hydrogen-

containing group than the low molecular weight polyol.

5. The adhesive for lamination according to Claim

1, wherein the resin is a polyurethane resin obtained by

reacting the following component (A) with the following
25 ¢omponent (C):

(A) An organic polyisocyanate.

(C) A carboxyl group-containing polylactone polyol in

which a carboxyl group-containing, low molecular weight

-1~
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6; %erei nthe resin is a polyuret hﬂm\“ﬁm““meﬂmI“m\éa;dhég veb?)(;?/l gr oup
PRI RREE S

in a proportion of 0.01 to 10.0 mmo .
| am nation according to Claim®6, wherein the resin is a polyurethane resin
obt ai ned by reacting the foll ow ng conponent (A) with the follow ng
conponent (B)Polpol liayindnaongaber potyagecyahatelaf Byefgicardbxydt
group-containing, |ow nol ecul ar wei ght polyol having a nunber average

nol ecul ar wei §RFeobhapt 30Gr &5t woed 309 ap ktiater of a hisxtwoe mof ecul ar

wei ght pol yol w th of her conpounds havjng an active hydrogen- 25
contai ni ng” gr B3p° R fﬁ%t?gglﬂ%&¥ﬁiﬂ%&tékﬁiﬂﬁrpﬁﬁ@&ﬁ?nqﬂ. aving ame

adhesi ve for } hat ccording to. Claimé6 erein the resinis a

pol yur et hane %gg%ﬂgo %f% a byt %&ﬂﬁ?ﬂ)Q¥ﬁfqc#£%RM?Rf(RﬁﬁXﬁﬁﬁﬁ°T%0 with
the follo '”only6142 - conponent (C): (A) An organic polyisocyanate. (C)
A carboxyl group-containing polylactone polyol in which a carboxyl

group-contai ngng, | ow ok &Ll i Ve A Bami P YU vﬂ?ivd'l{‘%cﬁn&i'%fé aaa"?rage

nol ecul ar wei ght of not nore than 300 is used as an initiator m xt ure
of this polylfssnnesisde dyndniit aldeiaronngunds ags g ﬁfb@&tfilﬁée is at

hydr ogen- cont ai ni ng group than the polyl actone polyol. 10 ~The
adhesi ve for leasthaliDmicrot d Nyl sovyamecofcyd@igmderd® 10, wherein the
pol yi socyanate curing agent is a polar group-containing polyisocyanate
curing agent.7- The adhesive for lamination according to Claim
10 6, wherein the film substrate is at least one member
selected from the group consisting of polypropylene film,
polyethylene terephthalate f£ilm and aluminum foil.
8. The adhesive for lamination according to Claim
6, wherein the resin is a polyurethane resin having car-
15 boxyl group in a proportion of 0.01 to 10.0 mmol/g.
9. The adhesive for lamination according to Claim
6, wherein the resin is a polyurethane resin obtained by
reacting the following component (A) with the following
component (B):
20 (A) An organic polyisocyanate.
(B) A carboxyl group-containing, low molecular weight
polyol having a number average molecular weight of not
more than 300 or a mixture of this low molecular weight
polyol with other compounds having an active hydrogen-
25 contaihing group than the low molecular weight polyol.
10. The adhesive for lamination according to Claim

6, wherein the resin is a polyurethane resin obtained by

reacting the following component (A) with the following
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component (C}):

(A) An organic polyisocyanate.

(C) A carboxyl group-containing polylactone polyol in
which a carboxyl group-containing, low molecular weight
polyol having a number average molecular weight of not
more than 300 is used as an initiator or a mixture of
this polylactone polyol with other compounds having an
active hydrogen-containing group than the polylactone
polyol.

11. The adhesive for lamination according to any
one of Claims 6 to 10, wherein the polyisocyanate curing
agent is a polar group-containing polyisocyanate curing

agent.
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