POLYI SOCYANATE CURI NG AGENT FOR LAM NATE - ADHESI VE, LANI@&}éc%gﬁkngﬁ

COVPRI SI NG THE 'SAME AND I TS USE BACKGROUND OF -THE | NVEN({RRN

Field of the Invention This invention relates to a
hydrOphI|IC = L pol yi socyanate curing agent for a

| am - %&é%% | Ve, u@‘%w}?\%@adhesi ve conprising the - sane,
and to use of the Ilmlamna- tion.

Rel ated Prior Art A BE a@eﬂ@ﬂé% y, as a packagi ng nmet hod, -a conpl ex
10 flexible packagi ngr{ies 1Pfht ORI ¥Eld tedlove! DNepafSphilic lselaéfns such
as strength of package;, protective proper- ties for comerci al

product, wor kp¥edpddortdiming askBgi socyana ty, cwr Dipoegeles efdeca Ddmpackage,
reducti on of packagi ng cost caused by the supply of a | arge anount of
filmat & 1mate cadlwmi\reantbtmeldijmte adhesive compxksimg atlhesi ve used
in filmlamnation in such onpl ex flexible packaging, the main
current has Rameg and to sk ’éhﬁ Iapingke pilesiveshe Bileslamirdrposed
of a resin having an active hydrogen-containing group such as 20 a
hydr oxyl grod%i%ﬂ the like (main ingredient) and a pol yi socyanat e

(curing agent) be e i S; SX¢ lent in bond performance, durability
and heat resi stanglgufﬂ]%eé IL %’a‘f‘n be applied to various filns in a broad

range. e he- 25
sive conprising a pol yur e? an ’res N aéada(é%]?‘?%ﬁgo%%%htée éorﬁﬂl&g ring
agent r into a
g V"”J[Q)I'C po]f =5 grofpﬁﬂﬁﬂﬁ‘g 1 bdid tdhdkably devhtssed NESE

hydr ophi reover,
reasons such as strength of package, protective proper—

ties for commercial product, workability during packag-
ing, propaganda effect of package, reduction of packaging
cost eaused by the supply of a large amount of film at a
15 low cost, and the like. '
As an adhesive used in film lamination in such
complex flexible packaging, the main current has been a
two-pack cu:ing type polyurethane adhesive composed of a
resin having an active hydrogen-containing group such as
20 a hydroxyl group or the like (main ingredient).and a
polyisocyanate (curing agent) because it is excellent in
~ bond performaﬁce; durability-and heat resistance and it
can be applied to various films in a broad range.
For example, JP-A-5-112,766 discloses an adhe-
25 sive comprising a polyufethane resin and a polyisocyanate
curing agent wherein‘the polyurethane resin has infro- _
duced thereinto a hydfophilic polar group. Moreover,

JP-A-7-48,429 describes a polylsocyanate curlng agent in
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JP- A- 7- 48, 429 ‘descri bes a pol yi socyanate curing agent in |
-2- whi ch a hydrophilic polar group has been-i'ntroduced into t he
pol yi socyanat e. However, with the polyisocyanate curing '

agent - descyri.bed in, JP--A-5- 112 766, e h ' tﬂ?@c 5

t he pol yuret ﬁi}fg"t} &iwdafs]oq%ﬂn&aiéd*?gr%%ﬁ rsegltgﬁ%)é ﬁtfgéﬁ@és%n

I nsuf ficient ' i e Metal foil, a netal - lized filmor a
pol yol ef i n fi?ﬁ%uﬁaxgﬁgﬁég’mnéf'in JP- A- 7-48, 429, an aqueous
adhesive is nentioned; HGVEMSF, wikh the pSLFPdCysHIEs Merimgllagast bl owi ng
wat er away and hence 10 nuch energy becongs necessary therefor.

SUMVARY OF ThifeddMied @ JP-a-5-112,766 Anclid| wsé of dther i reeivks othas to
provi de a pol yi socyanate curing agent for a | am nate adhesive which
i s excel I®nt the hEskyumsstilsme ases turasdi the ymainl atdesdient désubessino a
nmetallic filmand a polyolefin film A further object of
~this inventi égniinsuffigient adhesiivenessitrita metrkifelilxceimeraltn
heat-resi stance, .. durabitity and adhesjveness to a netalljc filmand a
pol yol ef i n fidiAemhi EhlmAre S RO finstip. apofecthermore, in ofRtAturing

agent . A still further objecy of this ipventionis to
orovi de use oF-18nd2Bu AR AERATYR F9NeF1YR | Lo FeRTIgned; however, tRe q o

obj ets and ACANA0%SuidleHh SeddBRd Whowing “hded SHAUF SREHSRLL"TOM the.

foll owi ng des
10 much energy becomes necessary therefor.

SUMMARY OF THE INVENTION

An oﬁﬁect of this invention is to provide a
polyisoayanate curing agent foﬁ a laminate adhesive which
is excellent in heat-resistance, durability and adhesive-

15 ness td a metallic film and a polyolefin film.

A further object of this.invention is to pro-
vide a laminate adhesiﬁe excellent in heat-resistance,
durability and adhesiveness to a metallic film and a
polyolefin film which adhesive comprises the above-men-

20 tianed-curing agent.

A still further oﬁject of this invention is to
provide use of the above adhesive in film lamination.

- Other objects and advantages of this invention
will become apparent from the following description.

25 According to this invention, there.are provided
the following:

(1) a polyisocyanate curing agent for a laminate

- -3-
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25 According to this invention, there are provided t he
f.ol | owi ng: (1) a polyi socyanate curing agent for a |lamnate
- 3- adhesi ve, which conprises a hydrophilic polar group-

cont ai ni ng pol wl nate., ég&g§i vhi ch

conprises t hegap%?%ﬁyg' q';heicfhsocc‘zlmﬁll'étifgeescuar ihr?gjﬂé&é%i}\{ﬂn(g | oneadlleonu (1) above

and an 5 ‘%3&&53&3%#(ﬁ§§¥;§35§3ﬂﬂﬁghConpound’ and (3) use of
ng the

an adhesi ve conpri si. ol yI'socya- nate curing agent nmentioned in
(1) above andigp activey lamind®lrfifdsinan) aiiicl CONPOLBEE |thd ipdly-

| am nat i on. DETAI LED DESCRI PTI ON OF THE I NVENTI ON 10

The pol yi socyismiyarndte rghmigentadeart andminiorsdd in (1) salioes \endbfan hi s

i nvention conprises a hydrophilic polar gr oup- cont ai ni ng

pol yi socy@mnatastive hydrogen-contiicmingireqmupound pdAnd group- cont ai ni ng

pol yi so- cyanate can be easily obtained by reacting an organic 15

pol yi socyanat@Wi th a Mas ohian adheeive) rermerionng hey Polyise@¥around
havi ng at | east one active hydrogen-cont aj ni roup. . .

The organi ¢ g¥%E HEHH1RIS I'\I%b?%ﬁf@w*n (%) q}?‘b‘éﬁ]%“go?’%%%fc’y‘é%at es and
their nodified products. . 20 . peci fi anpl es. t hereof include,
for exanple, %Y&)I‘Og%{}"offfﬁﬁ%'h}ﬂ% o%%%‘frécg Jghc;rf'fﬂ el%nﬂfqaﬁﬁ.:ﬁréhe

di i socyanat e, 2,6-tolylene diisocyanate, xylylene-1,4-diisocyanate,
xyl yl ene-1, 3-dii socyanate, xylylene-1,2-diisocyanate,

" DETAILED DESCRIPTION OF THE INVENTION

10 The polyisocyanate curing agent for a laminate 
adhesive of this invention comprises a hydrophilic polar
group-containing poiyisocyanate;

The hydrophilié polar group-containing polyiso-
cyanate can be easily obtained bj reacting an organic-

15 po;yisocyanate with a hydrophilic polar group-containing
compound having at least one active hydrogen-containing
group. |

The organic polyisocyanate includes known
organic polyisocyanates and their modified products.

20 Specific examplés thereof include, for example,
éromatic diisocyanates suéh-as 2,4-tolylene diisocyanate,
2,6-tolylene diisocyanate, xylylene-1l,4-diisocyanate,
xylylene-1,3~-diisocyanate, xylylene-l1,2-diisocyanate, |
4,4’'~-diphenylmethane diisocyanate, 2,4’-diphenylmethane

25 diisocyanate, 4;4'-diphenyl ether diisocyanate, 2-nitro-
dipheny1—4,4'-diisocyanate, 2,2’ ~diphenylpropane-4,4"'-

diisocyanate, 3,3’'-dimethyldiphenylmethane-4,4’-diisocya~

—4-
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4, 4' -di phenyl met hane diisocyanate, 2,4'-diphenyl methane 25 diisocyanate,

4, 4' -di phenyl ether diisocyanate, 2-nitro- - di phenyl-4,4"-diisocyanate,
2, 2' -di phenyl propane-4,4' - - . di i socyanate,

3, 3' -di net hyl di phen t di as ' _

i e Bty BF iRty pziebd® diisanyenate, epbeayiene

di i socyanat e, dg g&lalsgahses  CRLBRSYPIGhS: aPPROLIAELE; ndphtnylolbL E0FYANA! €

napht hyl ene- 1 ocyan

”EthOXydlphe”&iléméyaﬂétéOcﬂaﬁﬁiﬁyléﬂélﬁ”?l&¥i§&é¥$§§€e 53,diigpcyanate and
the like; aliphatic dllsocyanates such as te ranetﬁylene di i socyanat e,

hexamet hyl eneméthé2¢d fphenyl-274 e-d Bi 86t Pahate p- pebianetylsplydente,
| ysi ne diisocya- nate and the like; alicyclic diisocyanates such as

| so- 5phodbbsodyanatgaandethéyﬁibgpnalﬁphabiqIénesdcyanayeaa30¢h 10
~hydrogenat ed xyl yl ene diisocyanate, hydrogenated di phen- yl met hane
di i socyanat e aadtehuamekbyleneldlagqqrcsate, heyxamethybene-dbhsaryviang

pol yi socyanates derived fro abqve diisocyanates, carbodiim de
bond- conta|nlﬂgtﬁol§“methY1r§o§yEﬂ%P%§ed@%%%@ﬂW?F% t hiy8bpeediisocya-
di i socyanat es

(romthe - Habsend) Fane b@aﬁ‘szeg PEgref&F AL ueruitatea AHER 6 bPeocy .
ﬁgaffilome ai i MOBERS| S5 geRkFadtag %ﬁagﬁ?%ﬂ??ﬁdtéfﬁgz%o%la{*gé%%ésﬁat es;
pol vt Soyinar HReREFnated ey EYRse o fLeORPAAACEr BIUSOIUAREE A Men . o,

in adm xture §ﬁmethanet&§h§6cfﬁﬁ£%e and Lhe like; tHEH éaggﬁtésocyanurate
bond- cont ai ni'ng pol y-

biuret bond-contalnlng polylsocyanates derlved from the
above diisocyanates, carbodiimide bond-containing poly-
isocyanates derived from the above diisocyanates, ure-

15 tonimine bond-containing polyisocyanates derived from the
above diisocyanates, uretdione bond-containing polyi;ocy-
anates derived from the above dllsocyanates and isocya-
nurate bond-containing polylsocyanates derlved from the
above diisocyanates; and polymers thereof. The above-

20 mentioned diisocyanates and polyisocyanates derived from
the diisocyanafes can be used alone or in admixture of
two or more. |

Among'them, isocyanuraté bond-containing poly-
isocyanates derived from hexamethylene diisocyanate and

25 polyisocyanate having isocyanurate bond and uretdione
bond derived from hexamethylene diisocyanate are prefera-
ble because they are excellent in durability, heat-resis-

tance and the like.
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i socyanates derived from hexanet hyl ene dii socyanate and 25 polyisocyanate
havi ng. i socyanurate bond and uretdi one bond derived from hexanet hyl ene
diisocyanate are prefera- bl e because they are excellent in

durability, heat-resis the ARG M 160149 -grou the hvdro-
As the hydrophilic pol a}}s grc?up I n tp1e hlydf%% p? Jinc pol ary

group- cont ai iy CORAUIE frtiglbt G ing compodhdiMRBAhE Ar aldt e gr oup,
there are nentioned "noni onlc pol ar groups ani oni ¢ pol ar groups,

cati.oni ¢ pol Hfydifoysis-contaliimiup, chetaramg amgtiondd ddnioniwenti on,
t hey may be used alone or different kinds of hydrophilic polar

groups may bepcidnptgarbups C@riiomid polar Txoups i tationic qeidEdagrruph t he
stability of the obtained polyisocya-- nate curing agent for a | ami nat e
adhesi ve,5 norimhiampisitericl polpmgroupss pr diterthices dnventionir d8Y i ¢ pol ar
group of t he polylsoc anate curing agent of thIS I nventj_on.

As the noni omay R ases it iferantdunds of hydnophidic Re\AF

ole ol e %%yn?aéhﬂf PRt emaw&ea%%r}ﬁiy%é@a' ity acid
ester nonool s the [like ich t 0 rtlon of et | ene oxi de
unit is at | &% s%ﬂ? (ﬁk? AEhﬁjﬁﬁé}#x%ﬁﬁa €¥%ﬂ§1éﬁ£ [ﬁ§§%¥?ls
preferably 3 ¢ d hi

pol yoxyal kyl ene e?ﬁer r%n ﬂ%l aZéEIj@he fol%/%&eyéa éﬁoex{raéﬁ po on s
are prefigy ab'gerd?lfﬁk e prefeﬂ‘ﬁd’ &g/ %H@'@&ﬁﬁﬁl&%@ﬁ gFsupy{€

pref erabl e.

the polyisocyanate curing agent of this invention.

As the nonionic polar group-containing compound
having an active hydrogen-containing group, there are
mentiohed polyoxyalkylene ether monools, polyoxyalkylene

15 ether polyols{-poly02yalkylene fatty acid ester monools
and the like in which the proportion of ethylene oxide
unit is at least 50 mole % and the number of units re-
peated is preferably 3 to 90, more preferably 5 to 50.
In this ihvéntion, the polyoxyalkylene ether monopls and

20 the polyoxyalkylene ether polyols are preferable and the
polyo#yalkylene ether monools are more preferable.

As an ihitiaﬁor ih the production of the above
polyoxyalkylene ether monools, tﬁere are mentioned metha-
nol, ethanol, n4propanol; i-propanol, n-butanol, i-buta-

25 nol, t—butanolf.cyclohexanol, phenol and the like. As
an initiator in the production of the above polyoxyalkyl-
ene ether polyols, there are mentioned ethyléne glycol,

propylene glycol, aniline, trimethylolpropane, glycerol

-6-
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As an initiator in the produciion,of t he above polyoxyalkylené et her
nonool s, there are nentioned netha- nol , ethanol, n-propanol,
i - propanol , n-butanol, i-buta- nol, t-butanol, cyclohexanol, phenol

and the Iike. anqAfhe 1ikedD 'ﬂin&;(.g f-}ﬁe E8fp Bﬁﬂaycaaeﬂngdn&*eemabeve

pol yoxyal kyl - ene et her here™are nention et hyl ene glyco

propyl ene 9|yﬁﬂﬁn nEéfﬁSu aﬁbﬁstgubﬁlQQOﬂaaﬁanehyce£HAnol, ethylene
- 6- Anong them conpounds havi ng not nore than 5

carbon at ons: QH?GOB§ pEbPRIGhe g19669|anﬂtﬂuéemﬁke aregpyépéraplepyl ene

gl ycol and the Tike are preferabl because the adhesiveness to a netal
becones good, bésgusé thenadhesibeenags ntd aovmetababeSomes bgoodi oandsuch as
met hanol , ethanol and the |ike are nore preferable.

Mor eover,5as momobdhsthawuing netdmonet bhapr Hdearbon atomsnsucht a8 above

polyoxyalkylene fatty acid ester nono- ol, there are nmentioned acetic
aci d, propi onhethanal, neth4001bﬁﬂ9rtbeab¥he ﬁrﬁu¥9¥¢cpﬁﬁfﬁrah19alerlc aci d,
|-valer|c aci d, 8r0|c aci d, colic acid, é hox -

acetic acid and the I|k¥ TeO¥REn ¢ h atty %E%ﬂsuse 1“ ?n@rﬂ CHor e

than 5 carbon, at ons sgﬁ aceti oni ¢ ,aci n- butyric
e
v%ﬁ%

aci d, i-butyrFLo%:PH ?CP°§%OX¥B%5¥1?9$a$3€£¥ 3E+ﬂ 3ﬁgéfh%°?? e are
preferred bec ¥ést%?r? aéggmgg@féﬁ ngéétig gcﬂgtaﬁrggfgﬂfé 9998 n-

Sui t abl e exanp he~ani onrc porl a ai ni ng- cbnpound

126,70 02 RAE Y ORE, OORAIARS s SLGUBpALE il Moty o
hydr ogen- cont gé{é NdcapLdPc acid, glycolic acid, lactic acid, methoxy-

' acetic acid and the like. Among them, fatty acids
having not ﬁore than 5 carbon atoms such as acetic acid,
propionic acid, n-butyric acid, i-butyric acid, n-valeric

15 acid, i-véleric acid and the like are preferred because'
the adhesiveness to a metal becomes good.

Suitaﬁle examples of the anionic polar group-
containing compound haviﬁg an active hydrogen-containing
groué include those which ére each composed of an organic

20 acid having at least one active hydrogen-containing group
| and a neutralizing agent. As the above organic acid,
there are mentioned compounds having carboxylic group, .
sulfonic acid éroup, phosphoric acid group, phosphonic
acid group, phosphinic acid group, thiosulfonic acid
25 group or the like, and these groups may be introduced as
they are (independently) or associated as in a chelate.
Specific examples of the organic acid having at

least one active hydrogen-containing group include

-7
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and a neutralizing agent. = As the above organic acid, there are
nment i oned conpounds havi ng carboxylic group, sul fonic acid group,
phosphoric acid group, phosphonic acid group, phosphinic acid group,

}EifggLiggigs droxfﬂ%§8é?§9f0%8%€gn% ﬁi??ng—hgsg ?§?8§§3§?¥n2§i%helate.
Speci fic exang *8509 sﬁ@glﬂigaﬁégdaC&ﬂh?&¥bQ§sﬂ&c1nlc LE6P3! EDRydrbkye

hydr ogen- contaf nr ng- gro
-7- hyd{)?&i&&hépi}aﬁ §-é£ié§r§5ﬁ§l§é heial - H%di‘?iéyaé@@i@”aélé?l -
ydr oxy-

hydr oxysucci nf ¢ aci d ﬁy droxysuccinic acid, E

- propane-1, 2, 3hid rsgy yfié asid, Hydfeﬁyaﬁeargcaacﬂd [eieinoleic
hydroxybutyrlc aci hydroxystearlc acid, ricinoleic 5 aci d,

rici noel agdi caggdyg, ricthoeratdiol acidgi gicinbstgarolic acﬂdidsahﬁuﬂkicc
acid and the |ike and hydroxyl ati on prod- ucts of unsaturated fatty
aci ds such asacid} cmandeliti acid and théclakédanﬂdhyﬁeoxyketiqnaprnd-type
am no acids such as gl utam ne, asparagine, |ysine, dianm nopropionic
acid, 10 orwftaief unsatunebed Battwcaaidadsueh askeleignagifinelino- type

am no acids such as gl ycine, alanjne, glutan1c aci d, su I ne
ami nocaproi ¢ 4844, aghinapdntheclikeq bﬂ?ﬁB?sEYPe amlBﬂtﬂE} g SEFR afd the

ik | d
e nﬁg‘eﬂiiﬁgiu?'wﬁ%ﬁ%'r CRetiEAatRne. 1yaite] @%PBB&VPia%ﬁpa%ﬂz ai ni ng

ol Yol EPE" BEnfefiflalappoppY bl SELATL o ke 1 gy R ALV ©
acetic aC'd teygéyaméﬁb abPhy¥eshen 88! yPyeinbl 3hV8AIRY, glutamic acid,
taurine, aminocaproic aéid,'aminobenzoic acid, aminoiso;
phthalic acid and the like; aminosulfonic acids such as
sulfamic acid, diaminobenzenesulfonic acid and the like;
15 carboxyl group-containing polyols such as 2,2-dimeth-
ylolpropionic acid, 2,2-dimethylolbutyric acid and the
like; chelate type compounds such as adduct of iminédi-
acetic acid to élycidol; polyester polyols obtained by
use of 5-sodiuméuifoisophthalic acid or 5—§otassiumsulfo—
20 isophthalic acid; polycaprolactone obtained by use of
water or a carboxyl group-containing alcohol as an initi-
ator; and esfer-exchange products of polyesters having an
active hydrogen-containing group or polycarbonates having
an active hyd;ogen-contéining group with carboxyl group-
25 containing alcohols. '
Furthermore, carboxyl group-containing half

 ester mixtures and carboxyl group-containing half amide

mixtures obtained by reacting long chain polyols and the

-8-
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use- of 5-sodi unsul foi sophthalic acid or 5- pot assi unsul fo- 20 I sophthalic
aci d; pol ycaprol actone obtai ned by use of wat er or a carboxyl
group-contai ning al cohol as an initi- at or; and est er - exchange

Dot o TRl (L A mpef e SR L 1, P ©
b I F

car boxyl gr Sﬁtﬁoltecﬁﬁaa%g% Aol with poly scaarnbaoxgaebé‘ i

gr oup- cont ai i KiAlds ™ 9° 1n parBEulaS, Ui Wb Irad 'araaéamgo chain

pol yol s and t

above- ment i ongl d QW @RIk e Vﬁicﬂhtaé?lbﬁﬁxﬁéﬂlﬁmanhydrﬂﬁ esatl e Wi ght
pol yam nes with pol ycarboxylic anhydri de can be used In

N particul &, Wike A tw Yarboxylddatbips are foamert, dcartheds iate avuicinias

pyronel litic anhydride or the 5 i ke, two carboxyl groups are forned,
so that an arpodsxx group qanl de dimhypdisreddnty ridwi ol equlax ehaiol exful ar
chai n of t he pol yester polyol. As the other anionic polar groups,

phosphori ¢ adihe pelyesten polyal neds dhal othemdanianig polar gngupshe
above | ong chain ponoI I nc] udes speC|f|caIIy the . 10  above- nentloned
pol yest er pol/BRqSPh %W&q{& il yidiey Like ar¢,meptignady ¢ Joigisental-

{)(ﬁle?/gl EI ienrrgﬁlt rét?anq)the i ke. c(ilald} gﬁﬂn@]arﬁ'ﬁ'eé‘s t he neug{.al |l(zilr}|{n%éleqent
15 "ot ahand® a’nzeﬁe'ﬂé}ﬁii&{% }ﬂﬁ’lﬁﬁ% PSR HRARRG, ddibra) 40 00

rmnoet hanol a r;n;aydl@mvlpolyols e k.
nmor phol i ne, thyInDrphollne
As the neutrallzlng agent, there are mentioned
ammonia; organic amines such as ethylamine, trimethyl-
amine, triethylamine, triisopropylamine, tributylamine,
15 triethanolamine, N-methyldiethanolamine, N-phenyldiethan-~
olamine, monoethanolamine, dimethylethanolamine, diethyl-
ethanolamine, morpholine,_N~methylmorpholine,'2—amino-2-
ethyl-l-propanol and the like; alkali metals such as
lithium, potassium, sodium and the like; inorganic alka-
20 lis such as sodium hydroxide and potassium hydroxide;
etc. In order to enhance the weether resistance and
water resistance after drying, preferable are ammonia,
trimethylamine and triethylamine which a?e easily disso-
ciated upon heating and are high in volatility.
25 o Each of the organic acid and the neutralizing
' agent can be used alone or in admlxture of two or more.

Sultable examples of the cationic polar group-

containing compound having an active hydrogen-containing

-9-
This Sheet Has Been RTlaced




et hyl -1-propanol and the |ike; alkali netals such as l'ithium

pot assium sodiumand the like; inorganic alka- 20 1lis such as sodium
hydr oxi de and pot assi um-hydr oxi de; etc. In order to enhance the
weat her resi gkaipcag8dthose whieh aeei eaehceompbseddofi agteptideyable are
ammoni a, trimethylam ne and triethylam ne which are easily disso-

ci ated upon amihenhawingaat heghti oneoaativethydragen-containingach of the
organic acid and the neutralizing agent can be used alone or in
adni xt ure of greBpPoandpareneutralizing agentycenplstingnef ednoinergari€i onic

polar gr oup- contalnlng conpound havi p 8 an actlve hydr ogen- cont ai ni ng
g?Buﬁrﬁ?EthQEE whF cR SP%tQEEhz% R@9edtor a tertlary ' am ne

h I
et 14l [3i ng agent  corbPSEn 9%%’9%%&‘3%%8%%!3&““9 o S8afiedeia or
quatern'z'ngagﬁfcoh¥%l en—contaxﬁ?n§h§r6 ¥r3n%P§ HaYtfend4 ! east one

active hydro g group, e ar I'one

N, N- di et hy'ﬁt?ﬁ&ﬁhéﬁ%f ethahblami Ay eﬁhﬁn@iéﬂwfeu%x%lamme, N,N-

di pr opyl et hanbl an ne NFdi phenyl et hanol ani ne,” N et hyl -

N- et hyl et hang} prépelethams Tamine pre iyl el Presy Bétigno Nhind ) N-methyl-
di net hyl propanol am ne, N net hyl -N- et hyl propanol am ne, N

met hyl di et haleétiny bethahel dyine ot Manetlzyd +ii-phemel éthaholamine, N,N-
propanol am ne, N-phenyl di et.hanol am ne, N-phenyl di propa- nol am ne,
N- hydr ok@ et r@im%wwmm@bwm hym-ammyl-N-ethylpropanolamme. N-
N, N - dlhydroxyeth p| erazine, triethanolamne, trisjso- 15
propanolamrf@e anplaming; Iﬁ?ﬁ%#ﬁ%ﬁﬁhﬁ?°$@@&ﬂ?w N-methyldi-

yl-bis(2- a“"S? éa&gigﬁggéfaﬁLéhé£§ié1e€Lanoiamlne, N-éhenyldlpropa-
nolamine, N-~-hydroxyethyl-N-hydroxypropylmethylamine,
N,N’-dihydroxyethylpiperazine, triethanolamine, trisiso-
15 propanolamine; N-methyl-bis(3-aminopropyl)amine; N-meth-
" yl-bis(2~aminopropyl )amine and the like. In addition,
an addition product of an alkylene oxide to ammonia, a
prlmary amine such as methylamine or a secondary amine
such as dimethylamine can also be used.

20 As the inorganic and organic acids, there are
mentioned hydrochloric acid, acetic acid, lactic acid,
cyanoacetic acid, phosphoric- acid, sulfuric acid and the
like.. &s the quaternizing agent, there are mentioned
dimethyl éulfate; benzyl chloride; bromoacetamide; chlo-

25 roacetamide; alkyl halides such as ethyl bromide, propyl
bromide, bﬁtyl-bromide and the like; etc.

As the other cationic polar group-containing

compounds, there are mentioned primary amine salts, sec-
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an addition product of an al kyl ene oxide to amonia, a primary am ne
such. as net hyl am ne or a secondary am ne such as di nmet hyl am ne can

al so be used. 20 As the inorganic and organic acids, there are
nmentioned hy @iy dnE ndC igh 1 t3GCiteG-tA%ry: amdtld Gaddis], pyridindyanoacetic
acid, phosphoric acid, sulfuric acid and the like. As the

quat er ni zi ng sadad andnashe drikkenenti oned - di mret hyl sul fate; benzyl
chloride; bronoacetam de; chlo- 25 roacetam de; alkyl halides such as
ethyl brom de, propyl As thepagpheteri@ poliar GrPapneentddninge comt .

As the other cationic polar group-containing . conpounds, there are
ment i oned pr iﬂw having an actdye hydrogen-containing group, there

el o (s B bR Sk AR, B9 bpbi -
group- cont ai @i’&%f%mino ro Q-%‘il‘tgﬁ\zx;\iigx% ngigl}%&tli Vﬁé;'i’ay‘léﬁg;%%'ec%&@h”i ng

group, there can b ~Mentione . produce y reacting a ter-
tiary am no GomipumdhdisNistiehdany amphoterid pRlarVgrohp as suddepesad has

such an anphoteric polar group as sul fobeta- ine or the |ike.

In the case Ghel b aheOniikeqr cationic polar 10 group-containing
conpounds, the timng of the addition and reaction of the
neutralizing agent andInhéhguaaese of the aniondcagentcatdpnie gdlar t he
reaction of an organic pol yi socyanate with .an organic acid havi-ng an

active 10 QW?@PUg@ﬁtééﬂiagnFﬁgpgﬂadﬁraﬁbﬁoﬁi&in§rPiat#ea#ﬂﬁéFién

and reaction of the neutralizing agent and the guater-

nizing agent may'be after the reaction of an organic
polyisocyanate with an organic acid having an active
hydrogen-contaihing group and/or a tertiary amine, or

15 alternatively, the organic acid having an active hydro-

| gen-containing group and/or the tertiary amine may be
reacted with the neutralizing agent or the quaterniéing
agent followed by reacting the reaction product obtained
with the organic polyisocyanate. The sulfonic acid

20 group-containing compound is preferably neutralized
before the reaction with the organic polyisocyanate.

The amount of the hydrophilic polar group

introduced into the pdlyisocyanate curing agent for a
laminate adhesive of thié invention is as follows:

25 When the nonidnic polar group is introduced,
the content of the ethylene oxide unit in the polyisocya-
nate curing agent is préferably 0.1 to 40% by weight,

particularly preferably 0.5 to 30% by weight, in terms of

-11-
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15 alternatively, the organic acid having an active hydro-
gen-contai ning group and/or the tertiary amne nmay be reacted with
the neutralizing agent or the quaternizing agent followed by reacting

t he reaction Rro ﬂgﬁ% with the organic polyisocyanate. The

sul fonic aC|JBK§gH)group cont ai ni ng conpound is preferably neutralized

before the reaction w qilfH NN ROk UL polar | group is The
o} t he

anount of the hydrophlllc pol ar group |ntroduced I nt’o

pol yi SOCyanatﬁu.Cledd&cﬁgQiHe f;ﬁfoxﬁlt of tHePokaie Grbigsie pa—.feﬂéﬁaaolylvent i on
Is as foll ows: When the nonionic polar group is introduced,

the content qf, 1t H'fb 68 Jo e Ay dartiiduliar Iyhrefietatdoyy @0.15 to rai%e curi ng
agent is preferably 0.1 to 40% by wei ght, particularly preferably 0.

to 30% by weingitil/g.n terms of the solid content. ,
When the anionic or cationic polar group is I ntroduced, the amount of
the polar group is prefeablthe amoun® bfi &h@ mmyrghpamqm grnoup
preferably 0.15 to 2.9 5 _mmol . .. Wen the ampunt of the
hydrophi | i ¢ gartaodncesh is 1°qunt‘3&!\.|d'é¥93 |1§W%éfll‘1%n the adhasivenit, the
adhesive- - ness to a netal fends_to becone uf ficient. t he

ot her hand, RSP Gk aamlé'ﬁ!’é’@d QI%’@?%}?erqu cignt. 100ny ility,

particul arIy the ter re%l nce of the Sf3_$lhe5|vet nds .t o hecone

i nsuffi ci ent other hand, ameEnt, SxgsRd S YPRRM AP ah MK e of
this i n\i%nt | %ﬂ%’llty,n%%%i@’ﬁaﬁgr H e%tﬂe(}n ﬂs&%&%&mce, of the

~adhesive tends to become insufficient.

The curing agent for a laminate adhesive of
this invention may, if necessary, be a reaction product
with a.hydrophobic group-containing compound having an

15 active hydrogen-containing group as a further reactant.
This hydrophobic group-containing compoﬁnd having an
-active hydrogen-containing group includes low molecular
weight monools such as methanol, ethanol, n-propanol, i-
propanol, n-butanol, i-butanol, t-butandl, péntanol,

20 hexanol, heptanol, octanol, 2-ethylhexanol, benzyl alco-
hol, cyclohexanol, alkylene glycoi monoalkyl ethers and
the like; low molecular weiéht primary monoamines such as
ethylaminé, butylamine, aniline and the like; low molecu-
lar-weight secondary monoamines such as diethylamine,

25 dibutylamihe, methylaniline; polyesters having an active
hydrogen—contaiﬁing group;:polyethers having an active

: hydrogen-contaihing group in which the proporfion 6f

ethylene oxide unit is less than 50 mole %; polycarbonate

~12-
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wi th a hydrophobic group-containing conpound having an 15 active
hydr ogen-contai ni ng group as a further reactant. Thi s hydr ophobi c
group- cont ai ni ng conpound havi ng an active hydrogen-contai ni ng group

e R 6 sy U S Ryt

. n-propanol, i- pr opanol ,

20 hexanol., ﬁgp%n é)f-ﬁf«%"hyc?r YL EGrea0h ing e§ENhp Al Kdroxy- hol,
cycl ohexanol , yT ene gl ycol nonoal kyl ethers and the liKe; |ow

nol ecul ar wei KGhéF | FRE vy DEDEE eeing CAt abeast 6 etdybor Atomdpt gsbarse,
aniline and the |ike; |ow nolecu- | ar wei ght secondary nonoani nes such
as di et hyl ami o, th@ Shydidxiyyh bghewe, faetynydaibds ; nend pthegekikes having an
active hydr ogen- cont ai ni ng group; polyethers having an active

hydr ogen-%ont ai ni ng gr diipe i readk ton t bempenatuaxre opt ovhich thke hgrgarioxi de
unit is less than 50 nole % pol ycarbonate

-12 - polyiseeyanate cisyrragked coibth i the ccompepnd VNG fams
havi ng an active.hydrqggn-éontainipg.group; hydr oxy- hgfher fatty
aci ds havi ng agtiv@hydregenrrntaining gxeup is pEgfexably dtdxthi gher

fatty acids; and the |ike. reaction tenpegﬁture at which

the organic 120(@0F§F§b§§§ﬁgF@q%¥ P@a&ﬁdengh t HECEBRBBHEAIEREVFRG N
acty ve IV Aot LAl 0 SEelBAR RLELSHRBIC rdo-coneddfal 1 G, ™1
oh a1 Ul GO0 Ok Muro RN IR RROTY
; ?gugi_ fferentpd idBrected 4 AR ItEnddid B Ueit bR at NEnd Vi PREEAE Db
from the introduction of the hydrophilic polar group.
At this time,_if necessafy, a urethanization catalyst
such as dibutyltin dilaurate or triethylenediamine may be
15  added.
The isocyanate group content of the polyisocya-
nate curing agent for a laminate adﬁesive thus obtained
is preferably 5 to 50% by weight, particularly preferably
10 to 40% by weight.

20 The éverage NCO functionality of the polyisocy-
anate curing agent for a laminate adhesive of this inven-
tion is préferaﬁly 2.0 to 5;0, particularly preferably
2.0 to 4.0. When the average NCO functionality is less
than 2.0, the cross-linking density becomes small and

25 hence the bonding strength tends to become insufficient.
'Moreover, when the average NCO functionality exceeds 5.0,

the cross-link density of a cured product becomes unne-

cessarily large, and hence, the flexibility of the bonded

_ ~13-
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At this time, if necessary, a urethanization catalyst = =~ such as
dibutyltin dilaurate or triethylenedianine may be 15 added.

The isocyanate group content of the polyisocya- - nate curing agent for
a | am nate adhgeir/eecndss tebbeiconé insufificiesftarably 5 to 50% by weight,
particularly preferably- 10 to 40% by weight. 20 : The
average NCO functional ffhe akctiive hydpiogenycontainingt eocopoung aged: alsor a
| am nat e adhesive of this inven- tionis preferably 2.0 to 5.0,
particul arl y theemadablipgredient0 ino compinatipan wikk Lher pgd yNigocya-
functionality is less than 2.0, the cross-Ilinking density becones
smal | and 2Batieecyringe agenti iy thecdgrinasedadhesjyeoed thd s AnVedm .
Mor eover, when the average NCO functiqgnal ity exceeds 5.Q, . the .
cross-1i Rk d&dem hags at i&?@& SPGdé@FlﬂgtBﬂé§°@ﬁﬂ€9°ntaln&8§%QFPPP & ge,
and hence, the flexibility of, the bonded . :
-13- I§§§rmpéﬁ&§lﬁb_8@80ﬁ§ Pﬁ?& Aply,an active hydrogen-gon-—, ..
hydr ogen- cont_ai. 0. 0 ' : lqN 1l € Rlamib

conbi nati on vtl\-'ngtlﬂupgeﬁg'gpy#\gg'ce%gjigra%elgrqgt e&);c}l PFE?IIS ga&%%‘a?r?-?he I grri nat e

adhesi ve of LijesalbaVfblecular We@ghitadrakoloeddt 100 000L, | Yarticularly
hydr ogen-contai ning group i n the nolecule, and is preferably an

active hydrogeefesably 1,0002itai 89,0000 WDhQCék&th@bghhe&@ﬁﬁqumﬁe&@Ving'a

nunmber average nol ecul ar wei ght of 500 to 100, 000, particularly
pref er ahby 1afeOmentidfed()0forAexanpipl,cpolyarethaneherein}Opodyester
mentioned, for exanple, polyurethane resin; polyester resin;

pol yani de resesinacppliyemidei mesinanacyydicesiesin; coumagbasi mesissin, urea
restm rOSInm&iih&heeggé¥nge%}23 resin; rosin resin; epoxy resin;
phenolic resin; polyvinyl aéetate; cellulose type resin
such as cellulosé or the 1ike} ﬁatural resin such as
15 starch, hide glue or the like; polyvinyl alcohol; derivq-.
tives.of.them; and the like, each of which has at ieast
one active hydrogen-containing group in the molecule.
Among these resins, polyurethane resin is preferable in
view of the adhesiveness to a substfate, durability and
20 the like. | |
ThiS-polyureﬁhane fesin includes, in addition
to polyurethane'resins having a urethane bond, polyure-
‘thaneurea resins having a urethane bond and a urea bond,
and the like.
25 In the molecule of the polyurethane resin, at
least one, prefefablf at least two, active hydrogen-con-

taining groups such as hydroxyl group and the like are

contained. This polyurethane resin is used in combina-

-14-
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phenolic resin; polyvinyl acetate; cellulose type resin - such as
cel l'ul ose or the | i ke; natural resin such as 15 starch, hide glue or the
I'i ke; pol yvi nyl al cohol ; deriva- ' tives of then1 and the |ike, each

o ooy PSRl RS o uar G268 LIV 5@2'2?%'?%3% é#%rﬁ%’Q in

view of the a n Q §“ps t | ggg, ol ke.

Thi s pol yuret%@éggsﬁél&g | 'udes, #él@a%dl%hj{mé ddh pol yuret ane resins
havi ng a urethane 5ﬁgmhgp9§ygrfhmlnate g&ﬁggiw@a resins having a urethane
bond and a ur'ea bond, and the |iKke. In the nol ecul e

of the pol yurethane resrhe p&lyuretﬁam@trémmn s edletabned by | £ detowno,
active hydrogen-con- tai ning groups such as hydroxyl group and the
like are 5 reactidomcoetwedhis quipoumnd aareingsam actirechydregem+ na-
-14- tion with a hydrophilic polar group-containing polyiso-

cyanat e curi reprgginingrgzoupmnditan rganie pelyisogyvanate. pack curing
type | am nate adhesi ve. : The pol yurethane resin i.s obtained
by a known 5 reactiThe ROMRAING RAVRG AN 1AGTHE JW%WQ%“F%‘F%TI-
contal nl ng grou

conmpound havi and an or%%polgl g o }?Pnﬁg Polyel, ARd/(Rm, ?s‘:l?,‘%\’r’Fed a
rostn i 1 hff"?%%}é‘ﬂ‘%?/m iy G0 thoLopre G Ve 1 10 e PEVRHELARC S, o

inaprofg  th@ASAPeRiin bR R SYedit#Yed preferably in a pro-
| portion of 50 to 90% by weight.

As the long chain polyol, there are mentioned
polyester polyol,_polycarbonate polyol,'polyéther polyol,
polyolefin polyol, vegetable oil type pblyol, copélyol of

15 them and the liké. These long chain polyols may be
used alone or in admixture of two or more. The long
chain polyol has preferably a number average molecular
weight of'500 to 10,000. In this invention, polyester
polyol is pfeferable in view of adhesiveness, durability

20 and the like.

As the above-mentioned polyester polyol, there
are mentioned polyester poljols and polyesteramide poly-
ols which are obtained by dehydration-copdensation reac-
tion of at least one memﬁer selected from the group

25 consisting of polycarboxylic acids such as succinic acid,
adipic acid, sebacic acid, azelaic acid, terephthalic
acid, isophthalic acid, orthophthalic acid, hexahydro-

terephthalic acid, hexahydroisophthalic acid,-héxahydro-

-15-
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As the long chain polyol, there are nentioned -_' pol yester polyol,
pol ycar bonat e pol yol polyether pol yol , pol yol efin pol yol, vegetable
oil type polyol, copolyol of 15 themand the |ike. These | ong chain

pol yol's may Qﬁ.as op é#:??q}ﬁ"‘y : nur#gighﬁfﬂ”ﬂéﬂé&&a@bémlg dBYE; trilad ong

chai n pol yol aver age nol ecul"ar wei ght of 500

to 10,000. sk iidiaeild 6@ ithe méev-e%tse;rers thd&@dpl drihyigigysabl e in view
of adhesi veness, durability 20 and the |ik As the

above- Wentlomﬁwﬂﬁeaﬁa mnmlat tik@ist one n%fn&)e”ﬂélﬁélm’cﬂxé@@ntﬁstﬂre

pol yol s and polyesteranide pol y- ol s which are obtained by

dehydr at i on- gyoign sinsistioar-of low mcdemflaat wedghtt @edlyrdisbaualelasct ed
fromthe group 25 consisting of polycarboxylic acids such as succinic

acid, 5 adthvdens all@&iacﬂo%tﬂwpﬁﬂl%%lwld kel-puanEiene acid,

i SO hthallc aci d, ortho ht hal i c, .aci d, ahydr o- terepht hal jc .aci d,
hexghydro|so %; 7? qﬁgggﬁﬁ;«) )% é/nedlol, 1,5-pentanediol,

- 15 - i d | di i I
litic acid anld%{%ﬁ melgt ?—énw&?e-@f “ERRLETY ol I
th at | te d 4f f ol
Vr;nol ecﬁl ar e\?zl g nepd yo%r suc . ?rﬂ&{aﬁlﬁ lr?el g?{/l%qi‘ﬁ%[}% }ﬁ&%’% Ce)ne W
glycol, 1,3- %dﬁl‘éne glyd;ﬂ]yc ,4-By%1wéﬂaefadametlma4r61ut HE Uyl -

1, 5- pentanedlol hexanedi ol , 3-net hyl - 1, 5- pent anedi ol , neopentyl
gly- 10 c@ne bﬁﬂ&w@ﬁdﬂylehémw%dﬂct Getidpindl )K:,0|gly—

di propyl ene glycol, 1, 4-cycl ohexanedi net hanol, an ethyl -
cerol, trimethylolpropane, pentaerythritol and the like;
low molecular weight polyamines such as hexamethyleng—
diamine, xylylehediaminé, isophoronediamine and the like;
low molecular weight aminoalcohols such as monoethanol-
15 amine, diethanolamine and the like. Incidentally, in
this invention, the phrase "low molecular weight" in the
.terms "low molecular welght pelyol", "low molecular
'welght polyamlne" and "low molecular welght amlnoalcohol"
'refers to a number average molecular weight of less than
20 500.
| Moreover, tﬁere are also mentioned lactone-type
polyester polyols obtained by ring-opening polymerization
of a cyclic ester (lactohe) monomer such as €-caprolac-
tone, y-valerolactone or the like using the above-men-
25 tioned low molecular weight polyol as an initiator.
As the polycarbonate-polyol, there are men-
tioned those obtained by subjecting the above-mentioned

low molecular weight polyol and diethylene carbonate,

-16-

il



10 ene oxide or propyl ene oxi de adduct of bisphenol A gly- cerol,
t.ri met hyl ol propane, pentaerythritol and the |iKke; | ow nol ecul ar
wei ght pol yam nes such as hexanet hyl ene- di am ne, xyl yl enedi am ne,

| sophor onedi am | ke, . r ' ' |'s
uch a5 monodtHieHt Gefboefe, djeriefbAThRAtEy ISyl uAnRbAaCe

I ncidental ly, d 5 LS 4 Lo rd ASEephSNb IOFELHL fén VBEQNL " i N
t he t er?r]fl‘snt'}f%v&lhltc)% &%I%éry%%ﬁ] %o%?%ﬁk?' " o%v %ecul a?lll' n wei ght
pol yam ne" anghe | pik&p! ecul ar wei ght am noal cohol " refers to a nunber
aver age nol ecul ar wei ght of l'ess than 20  500. : Mor eover,

there are al so nmenti onexls | €igé opslyetiter polydD) VEléts e et bimad ned by
ri ng- openi ng pol yneri-zation of a cyclic ester (lactone) nononer such

as [err]-Zaprpdlyethylene tglycols y pelyprepyhenerglyeocl | keolgtetrate
above-nmen- 25 tioned | ow nol ecul ar wei ght_ polyol as an initiator.
As the pol ycareehytengeiher ghyeel andnehe like whighrrektabreday by

bj ecting’ t he, above- ment i oned | | i ght pol yol _and
di et hyl eno cdF HFEERENIng polymerization of ‘ethylene oxidd, pragyiene

e Car RODEAS fh LN SEIAER ShETERY LERRE Bolforner BErdla! ke
e obe) Yoo Bkt SHSS s EELUTGE e P SRRSO,
o D BT Pt o 08 BoL el gt s i .
" polyol or polycarbonate polyol as an initiator; and the
like. | |
As the polyolefin polyol, there are mentioned,
for éxample, hydroxyl group-containing polybutadiene;

15 hydrogenation'prpduct of hydroxyl group-containing poly-
butadiene; hydroxyl group-containing polyisoprene; hydro-
genatioh product of hydroxyl group-containfng polyiso-
prene; hydroxyl group-containing chlorinated polypropyl-
ene; hydroxyl group-containing chlorinated polyethylene;

20 and the like. |

Aé the vegetable oil type polyol, ihere'are
mentioned castor oil type pdlyol, silk fibroin and the
like. |

Furthermore, as the'long chain polyol, there

25 can be suitably used, in addition to dimeric acid type
polyol and hydfégenated dimeric acid type polyol, such
resins as polyester resin; polyamide resin; acrylic

resin; coumarone resin; melamine resin; urea resin; rosin
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obt ai ned by copol ynmeri zation of them polyesterether 10 polyols obtained
by use. of the above-nentioned pol yester pol yol or pol ycarbonate polyol
as an initiator; and the . I|ke As the ponoIefin

ST e %S%n Mo IS Tt S S o s e i
ly- but -

ggnét i on progﬁﬂa& eégehy%yoxy group con?ﬂlg% rr?&gé]%(l) [ gféé)ﬂ lich ehé/néelrohydroxyl

gr oup- cont ai rg{ggraﬁﬂ %%ﬁ:f_ﬂaé’%i’pﬂ%&ﬁ?; OFﬁf‘z ddf&‘tyﬂol deriva~

group-containing ¢ pol yet 0~ and the Iike.
As the veget %&xﬁ‘e@ldhémpcaﬁwluhé hﬁl&é e far as"renﬂtepmé:aﬁ Ole&ét type

polyol, silk fibroin and the Furthernore, as the
| ong chais, palwelactiies chydog efta-rt:dmtﬁnimg)lg/rmﬁpid i el cidmiser t 0 di neri c
.acid type- pol yol and hydrogenated dineric acid type polyol, such

resins as polasetage mesleculmt werighes asfi rchemrage preferaleky rﬁOQ:dLmar one
resin; nelamne resin; urea‘resin; rosin
- 17- rk%u&poepoxy resin; phenollc resin; cellulose type resin

such as cellulose or the like; natural _ resjin such as starch, hide
glue or the like; pol yVhfl chain tﬁﬁteltﬂﬁ’?\/’eﬁ low “E‘?]ﬁé's“]t%r"éﬁﬁghtand t he

romos” "o W S 87 S ot o SRR B s
500 to 10 dg%égg)ln the molecule, and there are mentioned the
above-mentioned low molecular weight polyols, low molecu-
lar weight polyamines, low molecular weight aminoalcohols
and the like. These can bé used. alone or in admixture
of two or more.

15 As the organic polyisocyénate, there are men-
tioned organic diisocyanates which are used in the pro-
duction of the above curing agent for a laminate adhe-
sive, their modified products and the like.

In the synthesis of the above-mentioned poly-

20 urethane resin, the isocyanate group/active hydrogen-
containing groﬁp ratio (mble ratio) between the organic
polyisocyanate and the compdgnd having an active hydfo-
gen-containing Qroup is preferably 0.6/1 to 1/0.6. In
the synthesis of the polyurethane resin, it is important

25 to determine the conditions under which no gelation is
caused by suitablj sélecting the average functionality of
the active hydrogen-containing group of the éompound

having an active hydrogenécontaining group depending upon
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The chain extender is a | ow nol ecul ar wei ght conpound havi ng at | east
two active hydrogen-containing 10 groups in the nolecule, and there are
menti oned the’ above-nenti oned | ow nol ecul ar wei ght polyols, |ow

and he 1 i ke, 2 AReHYs Aol TREFrordd bl O & i, e aﬁaﬂ”fgﬂ%"

more. 15 4433 Faggyﬁ : a2 S
tioned organi ¢ (ﬁlsocyan es . ﬁf}{%} arel#sed Int enbér‘%?f uctlon of the

above curing HASHfFY Ahe dbiddchddions. i/ Slddiging wifd ek mmducts
and the |ike. . In the synthesis of the above-nentioned poly-

20 ur et hane d&g‘dﬂaﬂdaa Wit W tge Igtilgn atidossy h\sHsagEron whiclc QiR ni ng
group ratio (nole ratio) between the organic pol yi socyanate and the

conpound ShaviRipmn, &hin ethyalr.o-have thpmretddad ly roplgndated theef erabl y
0.6/1 to 1/0. 6. In t he synthesis of the polyurethane resin, it is
i nportant 2%lersiicg ematiioy thowesawi taaing llwierthehiptlyuretdiane gresin

caused by SU|tany sel ecting the average functionality of the active
hydr ogen- contG@mikey stq %m%mymn by sganfing &he above

hydr ogen- contalnln rou ependi n

s 2 SHPEINEGE RS AT AT qugﬂm%@%f@amwpaﬁﬂ%wath

nate and bl e t he necessa startln mat.erigls s ati.sfy the
above condit &8}% é¥¥d1 Ak %ablenﬁrﬁﬁzdsdarqd%clé‘ \Mﬁphcl'f he

?ﬁlagf' la'?lricalhfy cal%&'&%aﬂd] dafoltglﬁaglrrég;;% IS}:Lréﬂ‘\ésf/er J}?’e‘:q 15 y t he

pol yur et hane g4 Molecule of the above two compounds is taken into

consideration.
The polyurethane resin synthesized contains an
active hydrogen-containing group or an isocyanaté group
15 and haé 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 viscosity becomes high and the workability
becomes inferior. In addition, when the number avefage
20 molecular weight is too small, the bonding strength
“becomes insufficient.
-In the production.of the polyuréthane resin,
there can be uséd a heretofore known method, namely, a
solution reaction method by which the starting materials
25 are dissolved in an organic solvent and the resulting
solution is.subjected to reaction, a solvent-free reac-
tion method by which the starting materials are suffi-

ciently mixed in the absence of a solvent and then sub-
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can be produced without gelation by reacting the above conpound

paving an active hydrogen-containing group with the organic

Pﬁlylsocyanate at a blending ratio in which 10 the reactivity ratio of
e reactive groups.contained in ach .nuol f the above two

conpounds i s JESEE ﬁﬁtEGaCtlondoﬁgpdgFggfbﬁ}ﬁg iBthBad The

pol yur et hane resin synthesi nt gh.0s I v&=lwd epscontai nin
group or an isocyanate%gfihéggfgg’aﬁg%h gaguﬁﬁﬁggﬁhaégfggéegglggular meigﬁt
of preferabl%yﬂﬁhes'ggﬁ.hﬁb$gﬂe9-ﬂﬁownpﬁbkhﬁaba%hbhph%fQréhb¥sth00 to

80, 000. _ en e number average nol ecul ar weight is too |arge,

the resin vi 3eehoky thewhieh Rheh canpouhd Warial ant Mctive hydrogen-

i nferior. I'n addition, when the nunber average 20 nolecular weight is
too smalls, thkenkteiding giroupieind the orgamites polyisbcyasate are

In the production of the polyurethane resin, there can be used a
heretof ore kpabjertedodto remeitionaat one timeti on prepolyowr@etdedyyimhi ch
the starting materials 25 are dissolved in an organic solvent and the
resulting whicholamt isodyanatie-seradnasede RREPOAYNETs disy HFEVAONS Ly ac -

tion nethod by which the starting materials are suffi - ciently m xed
in the absensynthegized by reag¢timgn theycompound having an active
-19- jected to reaction, and ot her, Ii@iéﬂg:hods.

Fur t her nor e, W%W%%QW%W% _ We&iﬂ-‘&?cl%?n&tﬁer known
e e ot g8 ohe W, g SR e B SRR 80,
synthesize an isocyanate group-terminated prepolymer and
thereafter ;eacting the prepolymer with the compound
having an active hydrogen-containing group, and other
like methods.

15 In the case of the one-shot method, the isocya-
nate group/active hydfogen—containing group ratio is
preferably 0.5 to 2.0, particularly preferably 0.8 to
1.5. TWhen the ratio is less than 0.5, the molecular
weight of the polyurethane resin becomes too small and

20 the durability becomes insufficient. When the ratio is
more than 2.0, it follows that.in the synthesis of the
resin, the isocyﬁnate which-does not participate in the

- reaction is present in a large amount.
In the case of the prepolymer method;_the

25 isocyanate group/active.hydrogen-containing group ratio
in the synthesis of the-prepolymer is preferably 1.1 to
5.0, particularly preferably 1.5 to 4.0. When the ratio

is less than 1.1, the molecular weight of the prepolymer

_ -20-
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subjected to reaction at one tine, a preoolyner met hod in whi ch an

i socyanat e-term nated prepolyner is previously synt hesi zed by
reacting the conpound having an active hydr ogen- containing group with
the organic ||soc ate t.at t t roup is
excessive toq’ eys ;}'Tﬂ rggee és]gcéyab%éfoéﬁégk?gup&er m na ed tg‘regpol ynmer and
thereafter ﬁﬂgi edlidd) ¢ rgHngh t ég@@_qglan active
hydr ogen- cont al n group, ot Gl:[l‘%e met hous?1 r * In

the case of tvh@:priﬂréwu@témted&es JB0%HE adhesRAedy (B&‘cﬁafés ve
hydr ogen-containing group ratio is - preferably 0.5 to 2.0, particularly

preferably O.gbdn 1.5. Wen the ratio is less than 0.5, the nol ecul ar
wei ght of the pol yurethane resin beconmes too snmall and 20 the durability
becones issufficient. ASNhhetdumpannd)haying ammatitvenhyRihgern- f ol | ows
that in the synthesis of the - resin, the isocyanate which does not
partici pat e icontadning gnnunltnwbesqﬁagkgd afiter Itheysynthaais of the

In the case of the prepolyner nethod, the 25 _isocyanate group/active

hydr ogen- contiBiaRYaRate gFquR-terminated tﬂi@m §1}ﬁrq [RESH MGt yner i s
preferably 1.1 eferabl 1.5t0 4.0. When t he

ratio §1Iqt§£%§t%af’°1' artlcul = &iﬁ'% Sh tPHY ARHNGS o ATHIRS
orzgpolyrrer t(?qbcoqgﬁgs e}{eq(it en‘guiaédé)%%(ebg{&fegc ecﬁa%f%‘rf %\% Sthe rat.io
exceeds 1% 0, é%,aw%am‘iﬁ%é&cq}?%nd-blod?&qg agent, for example,
' a monoaminerouch as ethylamine, diethylamine, aniline or
~ the like; a monool such és methanol, ethanol or the like;
etc. |
In the synthesis of the isocyanate group-termi-
15 nated prepolymer.and polyurethane resin, there can be
| used such additives as usually used in the production of
polyurethane resins, for éxampie, catalysts, stabilizers
and the like. As such catalysts, there are mentioned
tertiary amines such as triethylamine, triethylenediamine
20 and the like; metal salts such as potassium écetate, zinc
| stearate and the like; organometallic compounds such as
dibutyltin laurate, dibutylﬁin oxide and the like. As
the stabilizero, there are mentioned'stapilizers against
ultraviolet rays such as substituted benzotriazoles and
25 the like; stabiiizers against thermal oxidation such as
phenol derivatives and the like; etc. Incidentally, the
reaction temperature in the urethanization is preferably

10 to 120°C, more preferably 30 to 100°C.
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5 As the conpound having an active hydrogen- cont ai ni ng
group to be reacted after the synthesis of the .isocyanate
group-term nated prepol ynmer, there are nen- tioned the

b - ti d | yol - | ith k

cbove rent | oned ol 0 o, SELMRILIS, BI8Siang pofhe oheh et w%%;k?ng
t, f

cgent, 1o SrgRbLye of RSN 0Eat il ng oSS ALV B TE,

etc. this invéftidf RAPIRERE ScAhpdiitdéd CENSFE LL OPsd Sadldt- 15
nat ed prepol yner and pol yurethane resin, there can be used such

addi tives as ¢fv@é | and sedjuvante ﬂmvcét@mﬁally uséd| inir ehdageneesl ns,
for exanple, catalysts, stabilizers and the liKke. As such

catal ysts5 t hedsesiweesent | Tedadditivesrandirad juvaess sindlude ; rfet hyl am ne,
triethylenediamne 20 and the |like; netal salts such as potassium
acetate, zincexample stpigrentsndlyes, | ¢aupling agentsy |anct1:l@1cwm such as
dibutyltin laurate, dibutyltin oxide and the Ijke. As

stabilizers, agRnEs ardispensinnFtakblizoks s WRFORILY modltm#%w. ol et rays
such as substjtuted benzotriazoles and, 25 the |jke; sta Zers agalnst
thermal oxi dotSERLiAgAgants, anHigelling agenties Light #tq ’Kje‘

pret S?QLI’"L'V’ taw%qé%?éﬁﬁ” VTR SR 4%-5?""”1%1?“‘)” £

-21- t ;
adhesi ve of tlhm%rov?/%sn‘t r%in anﬂ%}grﬁhﬁtg%é esé;gné lae'{ | S |%vent i on
may have compuunged, tAErLNddl [ Rastdpic agents, microbicides,

fungicides, lubricants, inorganic and organic fillers and
the like. Aé the compounding method, there can be used
known methods such as stirring,“dispersion and the like.
15 ' Furthermore, in this invention, an organic
solvent may be co-used for viscosity modification and
wettability imbrovement. As the organic solvent, there-
are mentioned aromatic solvents such as toluene, xylene,
| Swasol (a trade name of COSMO OIL CO., LTD. for aromatic
20 hydrocarbon solvent), Solvesso (a trade name of EXXON
CHEMICAL CORP. for an aromatic hydrocarbon solvent) and
t@g like; ketone solvents sﬁch as acefone,'methyl ethyl
ketone, methyl isobutyl ketone, cyclohexanone and the
like; alcohol solvents such as methanol, ethanol, isopro-
25 panol and the like; ester solvents such as ethyl acetate,
butyl acetate, isobutyl acetate and the like; glycoi
ether ester solvents such as ethylene glycol ethyl ether

acetate, propylene glycol methyl ether acetate, 3-methyl-
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tives and adjuvants which are usually used in the general 5 adhesi ves.
The additives and adjuvants include, for exanpl e, pignents, dyes,
coupl i ng agents, anti bl ocki ng agents, dispersion stabilizers,

oupl i ng agent
ot Zﬁioﬂtzﬁrém s atigryreh Yo Lhfe L SRS IS ROERLS b Hhe . 1
mprovers. | apkl ¢ geksy 8B1ShED ! fuloB Skt FARVAESHRRan, di SRERE Sand

catal ysts, thixotropic agents, mcro des ungl ci des, i cant s,

i nor gani ¢ andyReOpké; TebbeTS Mebe soli@fithiddn béSusbe sDoHOLSH 10

net hod, there can be Used known net hods such as stirring, dlsper5|on
and the i ke. adiibxture of twoFoFimer&pre, in this invention, an organic

sol vent may be co-used for viscosity nodification and mettability

i mpr ovenesit . As the oTgarblendingntatibdeof the aetivedmydoogenaromatic
sol vents such as tol uene, xylene, Swasol (a trade nane of COSMO AL
CO, LTD. forcembmining Gompimmid ozsrbhe mainecingrediéneste thetpolig-nane of
EXXON CHEM CAL CORP. for an aronatic: hydrocarbon solvent) and t he
li ke; ketone szqm%t%&%rh%gm%emn%tw %@rmrts by (ee kgt ; nRaRy |

| sobutyl ketong, clohexanone and_th al cohq| vents such as

met hanol , et h'éﬂﬂl‘ rippret eE@bb‘én%lt%an? t‘@aﬁ:ﬁebye‘g?-bg Eo‘P%eﬁP% such as
t hyl t at t but vyl nd_th K |
othir ester dnbeiaectennta Sufigy adent, eariiolarfhopt dferanfy, 845°

| | t
propy Ehfog %tﬁ%ﬁ%u?i ‘pg‘{%l?fa egélgtjf'n&? f’%&@%’% 1>)<3§/p"r'%jb ona?% 1<:'il’rl1d t he

active hydrogen-containing compound (in terms of the

solid content). When the amount of the polyisocyanate
curing agent is too small, the durability of croés-linked
reéin becomes insufficient, and when it is too large, the

15 cross-linked resin becomes insufficient in flexibility.

In the laminate adhesive of this invention, the

polyurethane resin may be a blend with other resins in a
proportion of not more than 1,000 parts by weight per 100
parts by weighf of the polyureﬁhane resin. As the said

20 other resins, there are mentioned polyamide resin, poly-
ester resin, acrylic resin, epoxy resin, polyvinyl chlo-
ride resin, ethylene-vinjl écetate resin, nitrile resin,
cellulosic resin such as nitrocellulose or the like,
petroleum resin and the like.

25 The laminate adhesive of this invention is
.excellent in adhésiveness to various substrates, durabil-
ity and the like, and hence, can be used in various

fields such as adhesives for film lamination, plywood,

=23
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i ke; ether solyents such as tetrahydrofuran, dioxane and the |ike;
etc. These solvents can be used alone or in - adm xture of two or nore.
5. The blending ratio of the active hydrogen- cont ai ni ng

conpound as in %%% |X] &13%199.1 d, elect3@HANAPPIGEdas agent
is 1to 200 n%g 9 35% El cu érf&ebfggerabl?@% to 180 parts

by wei ght of é\blﬁ%oven fQ@r&c%OC%%@se %rg' R HY 11y ! iatid arid paptdf-er abl y

5to ts by wei ght, per 100 parts by wei ght of the active
hydr Oge” _00” ]%'ﬂ% GeErnd n( ifl Ihe@Emiofatitn.  Moxeldverorditedts).  Wen
t he amount o ol yi socyanate curing agent is too small, the

durabi ity OlyciedIent Ne@dhesivinmiss itec araetals uif iacipelyolefimh@nd t s
too large, the 15 cross-linked resin becones insufficient in flexibility.
In the | &1 njlepce]hds wseFul laiss annadiisive tier laminadlipg & mat@k esin nay
be a blend with other resins in a proportion of not nore than 1,000
parts by wei getiljea iiedallizegarfiidnhy awpiodivolsif imhd idal mé?ch?adélﬁeem n. As
the said 20 other resins, there are nmentioned polyanlde resin,
ester resin, acrylic r&den fldpbﬁp mlmmmtﬁﬁ dpcludes high Rq]d’g“er'%y n,
ethylene V|nyI acetate resin, nitrile resin, ﬁ@ | ul Qsi € re5|n such as
P

ni trocel | ul ofd1ms /t ifon iexample, %ﬁ"(ﬂe&rﬂqlé@q? ntem;"l Mee 1O

The | am nat e adhesi ve of this |nvent

(o vartove. < sdenkeds pajmRsBYiene Tiim, Brbvareione TRreRhatRlERe  he’
used_{n Varl%yim, pof}ﬁﬂtﬁié%gﬂ£é¥%§ﬂ#ﬂ§i£§§;éfi ,'ﬂdfﬂé%ﬂiﬁgdé”h pl ywood,

23
naphthylate film, polybutylene naphthylate film, nylon
film, low density polyethylene film, medium density
' _polyethylene film,.high density polyethylene film, ethyl-
~ ene-vinyl acetate copolymer film, ethylene-vinyl alcohol
15 copolymer film, polyvinyl chloride film, polyvinyl alco-
hol film, polystyrene film, polycarbonate film, polyvi-
nylidene chloride filﬁ, Cellophane and the like; metal
foils such as aluminum foil, copper foil and the like;
films formed by coating high polymer films'with these
20 metals by vapor deposition; paper and the above films
coated with a polymer; and the like.

Incidentally, the.high polymer film is ﬁade
more preferable for improvement in adhesion by subjecting
it to a surface-treatment such as a corona discharge |

25 treatment or the like. Mereover, in the case of the
polymer-coated film, it is necessary to take into consid-

eration the kind, amount and surface characteristics of

the polymer used in the coating.
I —
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furniture, autonobile, rail road, electrical appliances, - nonwoven
fabrics, shoes, bag and the like, and is parti- ~cularly useful in
filmlam nation. Mor eover, it i excel l ent in adhesiveness to a

t is
t al | yol ef i n, d,, 5 o f Ul hgsi f
rgn?na?{ng gonéfaﬁ - igf&PF,lggﬁgﬁgﬁPb;g%%ﬁpﬁnfggnggﬁéglg%héﬁFF L1or t he
L!ke. adhesive' 0% Ehg%‘&ﬁv%%t&% n%h%%e'@%h”%%sagbﬁﬁeﬂphﬁger
ilns, for exanpl e, orirented polypropyléne tilm non- oriented

pol ypropyl ene jhig; ey Mih8teeR!, "Abilhe110 1aninh®ion)! ¥hiulene
terephthalatel%hﬁgrtg% jetﬁé:g%el . néphthylgte f?Fn1 polyﬁutylene

napht hyl ate figlighn M4mifation,§ hof-sblVeheNlani npelivat Brderdel 1like .medi um
density pol yethyl ene film high density polyethylene film ethyl-
ene-vi nyl sacet at e copol yher amoumt eifhythendawingitealadhleslivel zoatedoligner
film polyvinyl chloride film polyvinyl alco- hol film polystyrene
film pol ycar pref£esabllym0.Soltpvil0 g/m?, patrtiewbachyoprefefably LetdoPhane
and the |ike; netal foils such as alum numfoil, copper foil and the
li ke; fig/mé d4ortke bgsimacomtemt gh ﬁﬁhqmetheiam@un¢t£;t¢mtsideo
~metals by vapor deposition; paper and the above fil ns coated with a
pol yner; and the pbpwe range, the bondipgcsgzengthytends kpgkegemgner film
i s made nmore preferable for inprovenent in adhesion by subjecting

it to a surfadBspf&dCA8AL-such as a corona discharge 25 treatment or the

L;Egésar {gorgLé :EtghggﬁgfgbgffgggeéﬁtF8ﬁ%%ﬁgat%ﬁgihggﬁah%ggxégstﬁFace
Characteristiggaggd filmtHg,pgkyﬁgEeggggyLna&&%wgaakhngtand as it is
for a certain period of time and then laminated. There-
after, if necessary, a pressure is applied and a heat is
'applied to acceierate the curing reaction. - The prefera-
15 ble pressure at this time is 0.01 to 2 MPa per unit area
or unit length and the ﬁreferable temperature is 40 to
150°C.
By such a method, it becomes possible to pro-
duce not only a laminate of two sheets of film but also a

20 laminate of at-least three sheets of £ilm.

DESCRIPTION OF PREFERRED EMBODIMEN’TS
Examples are shown below to explain this inven-
tion in more detail. However, this invention should not
be construed to be limited to only the Examples. Inci-
25 dentally, in Synthesis Examples, Examples and Coﬁparative
Examples, part and % are by ﬁéight unless otherwise

specified.

TGV
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- 24- As the |l am nation nmethod using the | am nate

adhesive of this invention, there can be applied wet | am nation, dry
| am nati on, hot nelt |amnation, extru- sion | am nation, non-solvent
| am-nation an the | am nate

adhesi ve coat ﬁhes;s obr é?£¥b%?§Y%P%F?deﬁﬁfﬂ$ﬁ¥é?$f? particul arly
preferably 1 §¥%€h ais réﬁ% %has the resin content. When the anmount is

out si de : e bonding strength tends to becone
insufficient. In a rdféfol h@qhbﬁéaswfneﬁtgdswfﬁﬁaemaalﬁeyae the
coated filmis, |f necessary, allowed™to stand as it is for a certain
period of tinghépfohéesr) adi PéfPex cordéhfer and aahiftrogéh GeSSHEABEY- A
pressure is applied and a heat is applied to accelerate the curing
reaction.5 Tdwecimeftube wédbe placedc86uparts ofHii G-EHXmehish(0i®lano 2 MPa
per unit area or unit length and the preferable tenperature is 40 to
150[err] C.  isocyanurate b@ydscemtaimingopolyisoeyamete pdesived fvomro-
duce not only a lam nate of two sheets of filmbut also a 20 | am nat e of

at least thr eléem'ekywnmimsocyanate mm#wmmbmm EVBODI MENTS

Exanpl es are sho e|OM/tO explain thi in det ai
aoner . thi sCHeRat | bR Lhoead p%? resuftblégmm@ﬂ% SubPec ‘id €90 oni y

t he Exanples. S nt Yad Exa es and
Conpar ati ve reace%&n%%es?%ﬁ% Qyﬁ'%‘r X-‘ \N&lé’ht lé@' @li' WI Se
SpECIerPb curing agent (Cﬁring Agent A). The isocyanate group '

content of Curing Agent A was 16.8%.

Synthesis Example 2
In the same reactor as in Synthesié Example 1

were placed 98 p;rts of MR-200 which is a mixture of

15 diphenylmethane diisocyanate and_polymethylene-pﬁlyphén-
ylene polyisbcyanate and 2 parts of a monool [Monool
(2)], and the resulting mixture was subjected to reaction
at 70°C for 3 hours to obtain a polyisocyanate curing
agent (Curing Agent B). The isocyanate group content of

20 Curing Agent B was 30.3%.

Synthesis Example 3
In the same reactor as in Synthesis Example 1
were placed 86'parts of C-Hx, 10 parts of a monool [Mono-
ol (3)] and 4 parts of another monool [Monool (4)], and
25 the resulting mixture was subjected to reaction at fO%:

for 3 hours.to obtain a polyisocyanate curing agent

-26~
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. - 25- [synthe5|s of Polyisocyanate ‘Curing Agent] Synt hesi s

Example 1 In a reactor equipped with a stirring neans, a
thernoneter, a reflux condenser and a nitrogen gas-intro- 5 ducing tube
were placed 8 whi te! NLg olg- cont ai ni ng
pol yi socyanat Ec‘g’?{ @lg&?l? |_8<) exag&f]ﬁa?aenee %P&ysgcyana%epagnﬁ 14 parts
of a nonool W é]vH chg he resultl ng m xture was subjected to
reaction at E#?% 3 hou?s to obtain a polyisocyanate 10 curing
agent (Curing Agent A). ~ The isocyanate group content of Curing
Agent A was 16. 8% Synt hesi s Exanple 2 In the sane
reactor as i nsyythéeis SExamphe ed 1 were placed 98 parts of NR-ZOO

which is a mxture of 15 diphenyl net hane diisocyanate and
pol yret hyl ene- polyphen In the §¢mmer$m¢9¢so@?ah@t%ymh@e?lpaﬂxémniealnDnoo
[ Monool and the resultlngaﬁixture was subjected to reactlon

at 70[err§cC f‘ﬁls @iﬁﬁ% 2% pares oh i aRd bk awvas heatred to S50%gent

(Curing Agent B The i socyanate grou ontent_of_ . 20 _Curi t B was
30. 3% Fiest s Lpante of & oLyl fPorfor {1 bt adlor as

i n Synt hesi s Iaced 86 arts of arts_of a

nonool [ Mono- geg&‘bla?%ﬁh?ivﬁé%u%a’r?% IB’fx% T NS ‘ﬁ&ﬁé'ﬁﬁgn BDITTAST, and
25 the resul{ig 1g %%x.{#;gegg% 55 @u?::st &% to?:ta,?.?tcta' %%l%s%%[félha]tg curing ©

hours to obtarH I Ng agen
agent (Curlng Agent D). The isocyanate group content of

10 Curing Agent D was 37.0%.

Synthesis Examﬁie 5
In the same reactor as in Synthesis Example 1
were placed 3,000 parts of HDI and 6 parts of trioctyl-
phosphine which was a uretdione-forming and isocyanurate-
15 forming catalyst, and the resulting mixture was heated
with stirring to 65 to 70°C and subjected to reaction at
the same temperafure for 6 hours. Subsequentiy, 3.5
parts of phosphoric acid was added to terminate the
reaction, thereby obtaining a pale yellow reaction mix-
20 ture having ahlisocyanate gfoup content of 30.3%.. From
this reaction mixttre, unreacted HDI was‘removed by thin
film distillation at 120%:at 0.01 Torr to obtain a HDI-
derived, uretdione bond-containing polYisocYanate. The
isocyanate group content of the product was 18.7%, and it
25 was confirmed by FT-IR and C-NMR that in this product,

isocyanate group, uretdione bond and isocyanurate bond
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- 26- (Curing Agent C). The isocyanate group content of Curing
Agent C was 17. 7% Synt hesi s Exanpl e 4 In the sane
reactor as in Synthesis Exanmple 1 5 was placed 98 parts of IPD and it

h d 0 f I
&g: pfgégd to 5 L? FelnIﬁnﬁd?ﬁggﬁggu i%gpﬁga?%?eg 2h§%t¥§c éd bgqéegéz]
Lo ot AL b al Shodu RO 3-L0a RS BoRaPBh BREYEBRLE GMBLAE of theROSN!

(Curing Agent IF'SoCyanat e group con rrng Agent D

was 37. 0% h h8 §b&coanBLecact or
as in Synthes?gi%anWﬂf 5§1§tEﬁea£%§cgag%§e gr 8 %g?tg ofikgf§and 6 parts

of trioctyl- group pPeGRBeAcHYNtRE dBSséciatiéhope- EReNMipgtaiéne bond
i socyanurate- 15 form ng catalyst, and the resulting m xture was heated

Wi th stirsingwas GéteomifédrtdCEfind shatethedisocyanatéogratp contéhe sane
tenperature for 6 hours. Subsequently;, 3.5 parts of phosphoric acid
was added to wasnB0a8%.t heThereforeactthe, contenbyofbthénisgcyapate yel | ow
reaction mx- 20 ture having an isocyanate group content of 30.3%. From
this react|ongﬁﬁuPuP@Od%ﬁeéabYe§h¢{ﬂl§é§°%éﬁ%9Ed°gythﬁihretdl°n¢ibﬁﬂd
distillation at 120[err]C at. 0.01 Torr to obtain a HDI - derived,

ur et di one borte8okal b ng %%F??%%Eyaﬁ%?els°°¥ﬂ%urate b?E@c?%ﬂE?%thBﬁp
content of thg pégduct was 18.7% and it 25 was confirned by FT-1R and
Cerr]-NMR th ? *this product, _ | socyanat e group, uretdione bond and

isocyangi&te bond Subseéuently, in the same reactor as in'Synthe-

sis Example 1 were placed 86 parts of the above HDI-
derived, uretdione bond-containing polyisocyanate and 14
parts of Monool (1) and the resulting mixture was sub-
jected to reaction at 70°C .for 3 hours to obtain a poly-

15 isocyanate curing agent (Curiné Ageht E). The isocya-
nate group content of Curing Agent E was 14.7%.

The materials used and the isocyanate contents

of the iéocyanate curing agents obtained in Synthesis

Examples 1 to 5 are shown in Table 1.
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exi st ed.

di ssoci ati on

| socyanat e group COﬂt ent

In addition,
di ssoci ate uretdi one bond and the total
exi sting isocyanate group and the isocyanate

t his- product was heated to 180[err]C to
anount of the originally
group produced by the
termned to find that the
herefore the content of the

of the uretdi one bond 5
mas 30.

Bfie"

| socyanat e pe=——_0iaup—prodicad by thadiccoalatien ol the—uroldonek annd
was 12. 1% br eover, the I socyanur a
Subsequentlyll in the sanme reactor asf Sy B B RS e
pl aced 86 paflts of the above HDI- 1der veé, retﬂlo e bbnd-codial i ng
pol yi socyana an of Monool| (1) anfd the rfesulting m xtjure
was sub- Ebiggﬂ%ﬁig?}¥¥§t 70[erry C for |3 hourg to obtain a {poly-
15 | socyangte &Ugd ng agent. tng Agent E). hegg sogya- nat
group conten of odng Agent E was [4. 7% 98 ‘The nﬁteria
used and thelfis ate contents of thelisocygnate cyrigg agents
obtai ned in $yntHebiderived Frar@tes L to 5 pre shqwn in Table 1
-28 - dione bond-contain- | Tablef 1 86
Synt hesi s Ex rrplmg polyisocyadate P 3 4 g Or gani
ol yi socya- C HX
e Y Y qyﬂ;OShllic polar (part) 98
group-containing com- -
pound having active
hydrogen-containing
group (part)
Monool (1) 14 14
Monool (2) 2
Monool (3) 10
Polyol (1) 2
Hydrophobic group-
containing compound
having active hydro-
gen-containing group
(part)
Monool (4) -4
Curing Agent A B C D E "
Isocyanate  group _
content (%) 16.8 {30.3 |17.7 | 37.0 | 14.7
In Synthesis Eiamples 1 to 5 and Table 1,
C-HX: Coronate HX (manufactured by NIPPON
POLYURETHANE INDUSTRY CO., LTD., isocyanate
5 group content: 21.3%)
MR-200: Millionate MR-200 (manufactured by NIPPON
POLYURETHANE INDUSTRY CO., LTD., isocyanate
group content: 31.0%)
IPDI: Isophorone diisocyanate
10 HDI: Hexamethylene diisocyanate

Monool (1): A monool formed by adding EO/PO = 100/0 (mole

-29.-
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| PDI - ' 98 HDI - deri ved, uret-

di one bond- cont ai n- . 86 I ng

pol yi socyanat e Hydrophilic pol ar group-cont ai ni ng com

pound havi ng active [ (part)

Monool | (1) . rJWfHPQ%‘ MO A4 41D lnltlawlpu&ml\?bnool o

2 Monool (3) | average molecular weidit: 400) Polyol (1)

2 Hydr ophobi ¢ group- cont ai ni ng conpound havi ng active

hydro- . nﬁﬁbdlﬂﬁzyiﬂxuhdﬁdum)formed by adding EG/RO t3 80/20 (mddwool

(4) Curi ng Agent B
D E Isocnamai)e ¥ B4DH as ardntigntator (m(n%er 16.8

30.3 17.7 37.0 14.7 In Synthesis Exanples 1 to 5 and

Table 1, 5 C- HX: Craxrages ndd ot ateltglmt RO PPON

PCLYURETHANE | NDUSTRY CO., LTD., isocyanate content:

21. 3% WRIEEd: (3 )M |A imonacd NMR2Esl (hmmﬁcbmgjrwﬂg/ =NIWCNP (mole

POLYURETHANE | NDUSTRY CO., LTD., isocyanate | ull3)oup content:

31. 0% | PDI : |§?dﬁd-’r)or¥é> MNalb @t dnifiatqy - (numberjoy gnet hyl ene

di i socyanate Monool ool fornmed addi EQ PO = 100/0 (nole
“29 - AHdATS FARRHLEE HeAaN U nunber

average nol e r wei ght ol (2): A nonool formed by adding
EQ PO = 80/ 28&("%091 (4% Meég&) ricinol aq-'%o) to EtOH as an initiator

(number H2GTRIE WY AgdGiPEo/pPD 90710 MR (3):
A m)n(')ollqc orrre Yt?yl a(c}'d)l ng Qi(%F’lo = 90/ 10%9( mﬂ ¢ /20 0/ (
ratio) to EG as an initiator (number average
-molecular weight: 1,000)

Incidentally, in Monools (1) to (4) and Polyol

15 EO: Ethylene exide
PO: ' Propflene oxide
MeOH: Methanol
EtOH: Ethanol
EG: | Ethylene glycol.

20 [Synthesis of polyurethane resrn]
Synthesis Example 6
In a reactor equipped with a stirrer, a ther-
mometer, a nitrogen-sealing tube and a condenser were
placed 186 parts of a polyol (Polyol A) and 350 parts of
25 ethyi acetate, and the resulting mixture was dissolved at
30°c. Subsequently, 83 parts of IPDI and 0.b3 part of

DBTDL were added to the sdlueion and the resulting mix-

=30~
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ratio) to MeOH as an initiator (nunber : - average nol ecul ar
wei ght: 1,000) - - Monool (4): Methyl ricinoleate' 10 Polyol (1): A diol
formed by adding EQ PO = 90/10 (nole ratio) to EG as an

initiato nupd I 000

: n:.:l Ident ;I I(y, [ n noo%gﬁ?? ted %)r%%ﬁtbo?yg? 76 3fo(é"531 9{135\1:%0 :

Et hyl hafp!
Et C]¥I =ne O)Igt hanbfequeﬁ)a%(} the Pé& *ﬁsﬂ?g‘ﬂ?ggg%ovas C%% [Synﬁ?em s of

pol yuret hane ¢get8dfter a ﬁYQ@f@ﬁéﬁyEﬁféﬁéfeé amine solutlon cbRsfsteact or
equi pped with a stirrer, noheter, a nitrogen-sealing tube and

a condenser Weh§ of 35@I§sﬂdsL8§ n@xtszwfpareglaﬁlIﬁﬁnlaﬂa 2) papts 366 parts
of .25 ethyl acetate, and the resulting m xture was di ssol ved at

30[err]C.5 SukAewasnadded8Bopehésredctfbh mitiré] aftérokhich fRaDL were
added to the solution and the resulting m x-

-30 - reselbing snbkteredwas sehjectedato7béa¢bios houebtain a
Subsequently, the reaction m xture was cooled to 30[err]C and

thereafter a peltyneethgngrepairchaving aofelidncenkenptiof 30% (Pﬂglbf 350
parts of MEK, 29 parts of |IPDA and 2 parts of 5 MEA was added to the
reaction mxture, after which the

Synthesis Example 7
In the same reactor as in Synthesis Example 6
10 were placed 246 parts of a polyol (Polyol B), 13 parts of
NPG and 200 parts of ethyl acetétg, and the resulting
_mixturé was dissolved at 30°C.  Subsequently, 41 parts of
TDI-and 0.03 part of DBTDL were added to the solution,
after which the.resulting mixtuée was subjected to reac-
15 tion at 80°C for 4 hours. The viscosity increased with
the progress of fhelurethanization reaction, so that 150
parts of ethyl acetate was added in éeveral portions.
When the peak of isocyanate group in the infrared spec-
~ troscopic analysis had disappeared, the reaction product
20 was further diiﬁted with 350 parts of ethyl acetate to
obtain a polyurethane resin-having a solid content of .30%

(PU-2).

SYnthesis Example 8
In the same reactor as in Synthesis Example 1
25 were placed 179 ?arts of Polyol B, 89 parts of another

polyol (Polyol C) and 200 parts of ethyl acetate, and the

=31~
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resulting m xture was subjected to reaction to obtain a . pol yur et hane
resin having a solid content of 30% (PU-1). Synt hesi s Exanple 7
I'n the same reactor as in Synthesis Exanple 6 10 were placed 246 parts of

%Sﬂﬁiﬁégﬁléw@;sgl%% %gﬁsﬁ%%i@%@@s@?? sedugtadiont |y
2 rer whi ch (¥ BARRR (TndlehPY, ARG Ral3<BAFecPEoPERoroaEre’ phdsd; Ry, the"

80 Cf f
he. ur et hani ZAH b 20 g Pe%qﬁl% el JELAASE S by Je%##"etac;?%[ isi,ai
added i n sevelal U |ANgoec. eo;%@ssg%gkl%rba%uamm ghaup in the

infrared spec- troscopic ana ysi's ha | sappeared, the reaction
product ﬁ%%%zfégst ey id %@Lnfar{ﬂé%xpaféécﬁfo@t el @t atso t o
obtain a polyure hane resin having a solid content of 30% (PU-2).
Synt hesi s Ex t5 Bf ethyl acetate wdb ldiRiehnih rRaad il gsortidnst hesi s
Example 1 2 were placed 179 parts of Polyol B, 89 parts of another

pol yol  (Pol yohen) tded peidk off tisorfyaatated camaipatin thed iMfrared spec-
- 31 -

resul ting mxture was dissolved at 30[err]C. ~ Subsequently,
32 parts of Hnysdoglic amaly=is jwd difsapprRirectr chalkadqtsiameroduct
solution and the resulting m xture was subjected to reaction at

goferr]C.- W& furtdhen dilutechsddhi330 marts of ethyl acetate to

10 obtain a polyurethane resin having a solid content of 30%

(PU-3).

Synthesis Example 9
. In the same reactor as in Synthesis Example 1
was placed 778 parts of a polyol (Polyol D), and it was
15 heated to 50°C. . Subsequently, 222 parts of MDI was
placed thereln and the resultlng mixture was subjected to
reaction at SO%L When the peak of isocyanate group in
-the infrared spectroscopic analysis had disappeared, the
reaction was terminated to obtain a polyurethane resin
20 having a solid content of 100% (PU-4).
The materials used and the solid contents of
the polyurethane'résins.obtained in Synthesis Examples.G

to 9 are shbwn in Table 2.

il



5 progress of the urethanization reaction, so that 150 parts of

ethyl acetate was added in several portions. When t he peak of

i socyanate group in the infrared spec- troscopic anal ysi s had

di sappeared, the reaction product &@ rther diluted with 350 parts
of ethyl acetate to 10 obtain a polyu thane resin having a solid

content of 30— Rll2 Gl hegi—a—f e S| I n
the sane reacjor as in Synthesis Exanple ' §f a
pol yol (Poly [» and it was 15 heat ec sle 222
parts of NDI pl aced t herein_and |t he Gesultlﬁg411xt§re
subjected to t| ] When the peakj of iso¢yanate
group in Lpgg CRER glg%ectkggcaplc anaj ygijs had d] sappeaged, th
reacti on was gdBto obtain a polyurethane reshge PO 370aying a golid
content of 1 %)EE - THe materf al s uspd agg ﬁhe sol ¥d

contents of Poll 1pg|yurethane resins jobtained in Syhthesi s|Exagyd ¢s 6
to 9 are showWr tm_ Tapbrc 2. - 32-
Tabl e 2 Ch?;gAfxtender (part) syt hesi s| Exanpl ¢ 6
7 8 ong chain pol yol arjt lypl A
186 P JjnNPE g P Y (p ) ngy JaY \zal
89 Pol ngEnlc polyisocyanate ' 778 Challn
ext ender (Jpart) (part)
IPDI ' ’ : 83
TDI 41
HeXDI . 32
MDI 3 222
Reaction termlnator (part)
MEA 2
Urethanization catalyst .
(part)
DBTDL - 0.03 0.03 0.03
Solvent (part)
Ethyl acetate 350 700 700
MEK 350 .
Solid content (%) 30 30 30 100

IIPolyurethane_resin PU-1 PU-2 PU-3 PU-4

In Synthesis Examples 6 to 9 and Table 2,
Polyol A: Polyester'dioll(number average molecular
weight: 1,000) ob;ained from 3-methyl-1,5-
5 pentanediol and adipic acid
Polyol B: Polyester diol (number average molecular
welght. 2,000) obtained from ethylene
glycol/neopentyl glycol = 1/1 (mole ratio) and
adipic acid/isophthalic acid = 1/1 (mole ratio)
10 Polyol C: Rosin-derived diol (KE-601, a trade name of

Arakawa Kagaku Kogyo K. K., number average

-33-
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| PDA 29 NPG ' . 13

Organi c- pol.yi socyanate - (part) | PD

83 TDI 41 H6XDI -

32 NDI 222

Reaction term nator (meg%ecular w?kgPt' 1,000) 2

Ur et hani zat i lyst £ thol  DBTDL

003 003 qﬂﬁﬁ@%f‘ﬂ' Polyester diol (numb?r 213 &3¢ Lo %?% acetate

350 700 -~ 700 wef&ﬁ% 500) obtained from 3-meERyl-1, 550|'d cont ent
(% 30 30 30 100 ) Pol yur et hane resin PU- 1

PU- 2 PU-3 PU4 pentanediol | andyad hesd sagkdnpl es 6 to 9 and Table 2,
Pol yol A: Polyester diol (nunber average nol ecul ar wei ght :
1, 000) ob%ai nERPAs om 3-Isoplydrdnédiamine pent anedi ol and adi pi c
acid Pol yol B: Pol yester diol (nunber aver age nol ecul ar

wei ght: 2, 000¥P@bt ai nedNePReREY hyglyeol gl ycol / neopent yl

adi pic acid/isophthalic acid =

glycol = 1/1 nDIe rati o
1/1 (mol e rat}RI? 10 F¥%3£h°¥9n?kﬁﬁ+§?ﬁy?%%ﬂed|oI (KE-601, a trade nane.of

Ar akawa Kaga ogyo er _ayerage
33 %F e%{f?aq"g#gfw ‘y Qfggganate Pol yol D: Pol yester di ol

(nunber aver Iecul ai ned from
3- et hyl - 5 HD1? °°T A, drogenated ¥y l&ﬁ %P %é)%é | PDA:

| sophor d| £ P& _ Pu: * | sophorone
dii socy;&r;tgt e%f TDI : 4\| £ %%%‘g i i si/ofc%c naté |

MEA: Monoethanolamine

DBTDL: Dibutyltin dilaurate

MEK: Methyl ethyl ketone

[Bonding test-1]
15 (Formulation of adhesive)
With the formulations shown in Table 3, adhe-
sives AD-1 to AD-8 were prepared. Incidentally, the
proportions shown in Table_3 are all in terms of the

solid content.

—_—
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H err] XDl : Hydr ogenat ed xyl yl ene dllsocyanate 10 - VDI

4, 4' - Di phenyl net hane diisocyanate MEA: Monoet hanol am ne
DBTDL: Dibutyltin dilaurate VEK: Met hyl et hyl ketone
[ Bonding test-1] 15 (Formul ati on ongyl ive) Wth the
formul ati ons shown in Table 3, adhe- sives AD-1 to AD-8 were
pr epar ed. | preeere Rt TP r oo Lo TSSO o e—o—arc—o | in
terns of the s Pollgurethant. Polylsocyanate curlng agent
-34- -~ L xresin Table 3 - Pol yur et hane
CP:?l ylc_soc;é?nat P CUri 1guage %U-z' PU; | A BPU c P D J—E C-B_C.'C_| _D E
AD-1 100 ' 11: Ap 2 100 s HL
100 Ap-1 100Am-4 .1p0. |15 _ 15 AD{|5
50 50 T ADF{6__ 190
15 AD- 7] AD-2 | 109¢ | 100 415 15 AD-
100 AD-3 100 1@ I h Talpl e
3, C L: orytgme—drsocy et g et t—dqur Ty —agg Tt
(Coronate L, _Aﬂh&d 108ng of NIPPON] 5 15 PO YURETHANE | NDUS'%RY
CO., LTD., s 5 50 sgoptent 75¢9 15

AD-6 | 100 | 15

AD-7 100 15

- || AD-8 100 - ' 1543
In Table 3,
C-L: _Tolylehe diisocyanate adduct curing agent
(Coronate L, a trade name of NIPPON
5 POLYURETHANE INDUSTRY CO., LTD., solid
| content: 75%)
C~HL3 Hexamethylene diisocyanaﬁe adduct curing agent

(Coronate HL, a trade name of NIPPON
POLYURETHANE INDUSTRY co., LTD.,.solid content:
10  75%)
C-HX: HDI-derived, isocyanurate bond-containing
polyisocyanate during agent (Coronate HX,
a trade name of NIPPON POLYURETHANE INDUSTRY

CO., LTD., solid content: 100%).

15 (Measurement of bonding strength)
Example 1

AD-1, a corona-treated PET film (film thick-

~-35-
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C HL: Hexanet hyl ene diisocyanate adduct curing agent

(:Coronate HL, a trade nane of N PPON ' POLYURETHANE | NDUSTRY

CO., LTD., solid content: 10 75% C HX: HDI - deri.ved,

'SOCyanUfatenQQQd L2nji i nangaluminum foil (£ijml yhickyesate7cuyjng agent

( Cor onat e HX, - a trade nane of N PPON POLYURETHANE | NDUSTRY
- CO., LTD., scbrdnaeuremtedlﬂmmﬁfllm (6ilm(thicknesent 70fu poweiragsetr engt h)

Exanple 1 AD-1, a corona-treated PET film (filmthick-

- 35- nég sa qzy[bnm}qatgn aIuthhﬁVﬁélFoﬁteﬁn?ﬂhtbﬁn@@§°nq-[err]) a

corona-treated CPP film (filmthickness: é wer e set in a dry

| ani nat or . tneﬂqed@guséafedOSnthﬂeceﬁmamatreate PERLEMsBYface of the

‘corona-treated PET fil

e Ao el

:\/321 nat ggbgo t?}eg gUm ngﬂz ?%ycgal d‘%\?ﬁﬁ-‘g‘ @I V ]c:jl?d&

g; ﬁ%/g;re] r ol Iéﬁﬁf{i@fgﬁdﬁﬁmﬁ?ﬁt@f A%gtl %oaﬁ becarre ol was
u * aJl?‘%rr] Jh%Hﬁ%%ﬁ%n1n B

passed thro oven set at ated to the

Cor ona- t 1 eat ggpec os.tartme of Sl eRRieRtL P{”Q@-qdwggpc%tédw R#e ng roll
of 15 100[err]C x 0.3 Mra. InC|denta y, the filmspeed was 50

10 aluminum foil by a gravure roll so that the dry weight of
AD-1 coated became 3.5 g/m?. After the coating of the
adhesive, the aluminum foil was passed through a drying
oven set at 80°C and then laminated to the corona-treated

- surface of the corona-treated CPP by a laminating roll of

15 100°C x 0.3 MPa. Incidentally, the f£ilm speed was 50
m/min. After the lamination, the resulting assembly was
cured at 40°C for 3 days to obtain a laminate film (Lami-~
nate Film A).

Laminate Film A was cut in a 15-mm width and

20 subjected to T-peel test at a drawing speed of 300 mm/min
in a measurement atmosphere of 25°C and 50% RH.

Moreover, the threé sides of Laminate Film A
were heat-sealed so that the CPP surface came to inside
under the conditions of 180°C x 0.3 MPa x 1 sec to prepare

25 a bag, after which this bag was filled with a mixture of
catsup/salad oil/vinegar-= 1/1/1 (weight ratio) and then
heat-sealed under the same conditions és mentioned above

to close the bag. The bag was boiled at 120°C for 30

-36-
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m m n. After the lam nation, the resulting assenbly was cured at
40[err]C for 3 days to obtain a lamnate film (Lam - nate FilmA).
Lami nate FilmA was cut in a 15-mmw dth and 20 subj ected to T-peel test
at a draw ng speed of_ 300, n in su t her e
25[err] C and ’B‘g%‘ﬁ? am? tMeaFter SW%%gee‘??@? héeeafqﬁﬁée%f s?gdéés) gsfartéig nat e
FilmA h -seal e e LB, i nsi de

under the convyf t|€}(l)'n§féof 80%‘?%?%?%@1\/%?(5 @H@e‘%?f oﬂ%prep:lt:(;lérhéé 5
after which tdige YEs 3sdd gd syt mxture of cat sup/ sal ad
oi Il /vinegar = 1/1/"1 (weight ratio) and then heat - seal ed under the
sane conditions as nentioned above ' to cl ose the bag. The bag was
boiled at 120[err]C for 30 -36 -
mnutes and tEedmeléer2 std) Bcdmdl Compadatiee Efshplésinpleo 3 width: 15
mm draw ng speed: 300 mmi m n, neasurenment at nosphere: 25[err]C x 50%
RH) . 5 Exanpl es 2 The Ssamel pioopedute vas Boankkxamsplletb was Srepeat-

The sane procedure as in Exanple 1 was repeat- ed, except that AD-1
was repl aced edi hrexeepbfthas 2ADel Afas replaced withpoone |ofridt2 t9|AR-and
these lamnate filns were . Subjected to the sanme test as in Exanple 1.
The test resudtto dpxepare laminaks|tiklms iand these laminaterbilne &l es

1 to 3 are sho i Tci;\bleé.F ' . . Tabl e 4
Adhe- Peel STYRIRREYRd tockhe Fame ffgst as in Example 1y ¢ (gf /15 mm)

after retort- The test results obtained in Examples 1 to 5

a bag,

10 and Comparative Examples 1 to 3 are shown in Table 4.

Table 4
Adhe-~ | Peel strength Peel strength
sive (gf£/15 mm) after retort-
treatment
(gf/15 mm)
PET/Al Al/CPP | PET/Al Al/CPP J
AD-1 400 1200 400 1100
PETE Alf PETf Alf
AD-2 | 360 970 380 | 1050
3 PETf | Alf PETf Alf
AD-3 380 1080 400 1050
. PETE Alf PETE Alf
AD-4 400 1100 390 1100 "
PETf Alf PETf Alf
| aD-5 370 1000 350 1000
PETf Alf PETf Alf
AD-6 400 740 280 590
PETf Alf
AD-7 380 680 250 580
PETE Alf
AD-8 390 750 260 640
PETf Alf

heet Has Been Replaced - -37~
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t reat ment . (gf/15 mm ' PET/ Al . Al /CPP
PET/ Al Al / CPP Exam 1 AD-1 400 1200 400 1100
pl e PETf AIf PETf - Al f 2 AD2
iﬁ?. 970 3380 ADEB Exgg@les 1 E686 ComBBratlve Eﬁgﬂpf&s 1 toPETf
PETf - Af Al f ' 4 AD-4 400 1100 390
1100 and Thble 4, PETf -~ Alf PET Alf 5
AD-5 370 4000 thyl 0PQrephthalat PETf Al f

PETf n tFET _COnfgig‘:T vigng cdrephthalate | 280 590

par a- Al: PETf Alumifih foil tive 2 AD-7 380 680

250 580 Exam PETf Al f ple 3 AD38
390 5750cPP:  260Non-oriéhfed polypropylé&hdf Al f

- 37 - In Exanples 1 to 5, Conparative Exanples 1 to 3
and Tabl e 4, PETf:PET: PET mi&béybahyfenteder epht hal ate Al :

Alum numfoil 5 CPP: Non- ori ent ed pol ypropyl ene PETT : . PET
material failBHEs: ARl material failedal failed. [ Bondi ng

t est - 2] (Formul ation of adhesive) 10 Adhesives (AD-9 to
AD-12) were prepared wth the formul ati on shown in Table 5.
(Measurenent of ndln st rengt h) Exanpl e 6 AD- 9 was
heated to 60[5???89%§d Sioated on the 15 corona-treated surface of a

corona- treatePFgfﬂhiéLl ﬁf$£n$dhesive)

10

15

.20

25

Adhesives (AD-9 to AD-12) were prepared with

the formulation shown in Table 5.

(Measurement of bonding strength)
Example 6 _

AD-9 was heated to 60°C and then coated on the
corona-treated'surface of a cor@na-treated PET film (film
thickness: 12 pu) by a roll coater so that the amount of
the adhesive coated became 2.0 g/m?. After the éoating
of the adhesive, the adhesive-coated PET film was lami- -
nated to the aluminum foil surface of the non-oriented
polypropyiene film coated with aluminum by vapor deposi-
tion (film thickness: 60 n) 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 days to obtain a laminate film (Laminate Film
I).-

Laminate Film I was cut as it was in a 15-mm

-38-~ -——
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thi ckness: 12 [err]) by a roll coater so that the anpunt of t he
adhesi ve coated becanme 2.0 g/nferr]. After the coating of the
adhesi ve, the adhesive-coated PET filmwas | am - nated to the

o U U0 A 25 e AT o i Bl S0U Sfidan o5t o
| am nat i || .. 0. | nGi t f
a1 19, el U Wiy 1o, o e BB o el

cured at 50§%§H1Cfor3 days to obtain a lamnate film (Lam nate Film
25 . 1). ) Lami-nate Filml was cut as it was in a 15-nm

wi dth, and then subjected to T-peel test at a draw ng speed of 300
mmn in a neasurenent atnosphere of 25[err]C and 50% RH.

Exanpl e 7 antexaaid ot iami Conpies iAredBkdmplds 4 and 5 In the sane
manner as in Exanple 6, except that AD-9 was replaced by one of AD- 10
to AD-12,5 | am nate In ith ssmiee mamdar &b dind Exawpded & texddpt et t est
as in Exanpl e 6. The test results obtained in Exanpl-es
6 and 7 10 A9 Gaspaexliacedtbynuines of A1 drce Ahdid ilaniadte 5.

Table 5 Adhe- Main in- Curing Peel

sive gr edi &itlms mexne prepared angt fubjected to the same test as in

“(gf /15 mm PES PU-4 A. CGHX PET/ VM CPP Exam 6 AD9
100 Exgmple 6. 370 PETf |

Tﬁe test results obtained in Examples 6 and 7

10 and Comparative Examples 4 and 5 are shown in Table 5.

Table 5
Adhe- | Main in- Curing Peel _ “
sive gredient agent strength
(gf/15 mm)
PES | PU-4 A _C-HX PET/VM-CPP
Exam-~ 6 | AD-9 100 70 370 PETE
1 :
pre 7 | abp-10 100 | 70 390 PETE
Comp. 4 |aDp-11 | 100 70 250 ' l
Exam- -
le 5 | AD-12 {1 100 70 | 280 "

In Exémples 6 and 7, Comparative Examples 4 and
5 and Table 5,
PES: Polyester diol (nuﬁber average molecular wéight
15 = 1,000) obtained from ethylene glycol/neopen-
tyl glycol = 3d/70 (mole ratioi and isophtha-
lic acid/sebacic acid = 60/40 (mole ratio)
C-HX: HDI-derived, isocyanurate bond-containing
polyisocyanate curing agent (Coronate HX,

- 20 a trade name of NIPPON POLYURETHANE INDUSTRY

R —
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ple’ 7 AD 10 100 70 390 PETY Conp

4 AD-11 100 70 250 Exam pl e 5 AD 12
100 70 280 : In Exanples 6 and 7, Conparative
Exanpl es 4 and 5 d PES: Pol yester diol (nunber
aver age nol ecul ar melg ) = 1, 000) obtai ned from et hyl ene

gl ycol / neopen; (nDIe rati o) and i sophtha-
lic aC|d/sebg%$c acid = %?*igq éﬁgggtﬁgyg’ HDI - deri ved,

i socyanur at e \ae-r@blwnt eucml&lented polypropPiine sppmr@saetgdwm agent

( Coronat e HX, a trade nane of NI PPON POLYURETHANE INDUSTRY
-39 - élﬁmlﬂﬂﬁ)ﬁy vapor RigpositiorPol yet hyl ene

t erepht hal ate VM CPP: Non- ori ented pol ypropylene filmcoated with
al um num%y \BBEf: depoPET amatexial Halfled. PET naterial failed. _

As descri bed above, according to this inven- tion, it has becone
possible to provide a g ydesmgibed ebove, asgordingein this anwgnnat e
adhesi ve which is excellent. in heat-re5|stan|ce durapility and
adhesi veness ‘in)fhv ity hafret%qqme fpcrsrﬁlemcﬁ dzﬂ \RAEFRIR 13 |IRRLAEQCYaRA AL o
adhesive r| Si nga% i socyanate curing agent, and la‘.{

sui tabl e useQﬂr ag8hth ipate, q ?*Y?n as exce

becores posm{%‘kaat-resistance, durability and adhesiveness to a
10 metallic film and polyolefin film and a laminate_édhesive
comprising the polyisbcyanate curing agent, and also
suitable use of the laminate adhesive in the film lamina-

tion becomes possible.
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-40 - WHAT |'S CLAIMED I S: o1 A polyISOCya eHﬁs ﬁ&d

for alamnate adheS|ve mhich c0nprises a hydrophlh

]E:ont ai In| ng pol yi socyanat e. - The pol yi socyanat e mﬂgﬂm
or a ] am na ccordlng to daim1l, whereint

pol ar group- %HﬁFaFﬁlﬁgggghé g%éyanate |s a pol yi socyanate obt ai ned by

reacting an grgani ¢ PohyLs9ey3Relenttbncliring ABKAEORBY bC 188k ARte

group- cont ai ii'ng conpoln I ng at t “one active

hydr ogen- Conhahahﬂgegraﬁﬁch compr3ses a hydRephalliicspejarageoapi ng agent
for a lam nate adhesi ve according to Claim1, wherein the hydrophilic
pol ar group- ¢ontaining peollytisocyanate.is a pol yi socyanate obt ai ned by
reacting an isocyanurate bond-containing 15 polyisocyanate derived from
hexanet hgl en@.di i socyafhee polyisocyanptiy curdngnagentaforgai Jaminateat e

bond and uretdione bond derived fron1hexanethy|ene dllsocyanate with a
hydr ophi lic pdhaslgeoapccﬁdnagnwngCdé#ﬂo&ndwhéﬁﬁﬁg hydnophddigne active
hydr ogen- contalnlng gr oup. he polylsocyanq e curing,agent

for a | ani nabelar gr°H@h§§P¢§1§éESrGpﬂylFBCQPQPﬁﬁl 18)\Fe PO 15REY] Gphi | i c
pol ar group- ggptalnlngwp §€§ ag%aﬁFh%ggcpoB& % %n 8%e with %btalned by

reacting an pol ar

- group-cont ai ggﬁ%f,ﬁ,ms_%“gow Wofib-cBataipdng Q{aﬁ@%wmn

hydr ogen- con socyanat e éhrlng agent
for a |gg nahgagt onea@E%&w%ﬁh@@&%@@hu@dw&dgnyd@ arcm@ﬂreln the hydrophilic

polar group-contai ni ng pol yi soCyanate is a pol yi socyanate
3. The polyisocyanate curing agent for a laminate -

adhesive according to Claim 1, wherein the hydrophilic
polar group-containing polyisocyanate is a polyisocyanate
obtained by reacting an isocyénurate bond-containing

15 polyisocyanate derived from hexamethylene diisocyanate or
a polyisocyanate having isocyanurate bond and uretdione
bond derived from hexamethylene diisocyanate with a

- hydrophilic polar group-containing compound having at
least one active hydrogen-containing group.

20 4. The polyisocyanate curing agent for a laminate
adhesive according to Claim 1, wherein the hydrophilic
polar group-containiﬁg polyisocyanate is a polyisocyanate
‘'obtained by reacting an organic'polyi50cyanate with a
nonionic polar group-containing compound having at least

25 one active hydrogen-containing group.

5. ' The polyisocyanate curing agent for a laminate
adhesive according to Claim 1, wherein the hydrophilic

polar group-containing polyisocYanate is a polyisocyanate

-]~
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obt ai ned by reacting an isoéyanurate bond- cont ai ni ng lmmd

deri ved from hexanet hyl ene diisocyanate or - a polylsocyan
i socyanurate bond and uretdione bond derived from hexane

L oreYanat o BbLlsfled Sy 08ABRLfg pahaisaag)aﬂueaeaabahagcsamueqﬂhav' ng at

| east one active drogen- c ntai ni ng~ group

pol yi socyanat gofyisas &ﬂ&ﬁé 86fidel aFrBR! RexametAIEALVAL 2668 EhALel 82T @i M
1, wherein th hydrop pol ar group-containing polyisocyanate is a
pol yi socyanatg pd wbéiaﬂ&ﬁebhaveﬁgtiagcgtanﬁreaél bBondal ghdoayesdienei th a
polyoxyalkylene et her nonool, a pol yoxyal kyl ene et her pol yol or a
polyoxyalkyIeh0naadéy1ﬁeddffemehenamebhylenehdllsocpanaMEChlthnaalns

et hyl ene oxide unit in a proportion of at least 50 nole % 15 7.

The” pol yi Socynenientar palanggnoupecontainingt eompounddhaving atcdedstg to
Claim1, wherein the hydrophilic pol ar group-contai ni ng pol yi socyanate
is a pon|5009@9a§@tlve hﬁ@!@ﬂﬁédcgqtﬁbﬁbﬁgn@rﬁhprsocyanurate

bond- contalnlng |soc apate derijved fron1hexane% ¥Ien dllsocyanate
or 20 a pol$ rsocyanat ¥§1§%%¥?%%E?a$ﬁrbﬂﬁdaﬁﬁﬁ uFeF o te hond

derived fromh hyl h

monool , a 82}3@6‘”‘9{@?@%& bag e CRa Y o Wheratn OB RGP P e o)
id est h

or opor 1 on orboset Sf¥ezerminthil G FERbEfRaEL e L PRl Mo thbaLd, T

whi ch copri sgsediifedOby- reactlnéSQﬁyéﬂééﬁléUﬁbﬂg;@&@fénﬁféoﬁﬂtﬂgat0 G aim

1 and an

polyoxyalkylene ether monool, a polyoxyalkylene ether
polyol or a polyoxjalkylene-fatty,acid ester monool, each
of which contains ethylene oxide unit in a propoftion of
at least 50 mole %.
15 7. The polyisocfanate curing agent for a laminate
| adhesive according to Claim_l;'ﬁherein the hydrophilic
polar group-containing polyisocyanate is a polyisocyanate
obtained by reacting an isodyanurate bond-containing |
polyisdcyanate derived from hexamethylene diisocyanate or
20 a polyisocyénaﬁe having isocyanurate bond andluretdione
bond derived from hexamethylene diisocyanate with a
polyoxyalkylene ether monooi,'a polyoxyaikylene ether
polyol.or a polyoxyalkyleneifatty acid ester monool, each
of which contains ethylene oxide unit in a proportion of
25 at least 50 mole %.
8. A laminate adhesive, which comprises the poly-
isocyanate curing agent accbrding to Claim 1 and an

active hydrogen-containing compound.
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active hydrogen- cont ai ni ng conpound. ThlsSheetHasBeenR lace
- 42 - 9. The | am nate adhesive according to O
wherein the active hydrogen cont ai ni ng conmpound is an

hydr ogen- contai ni ng co avi

10. Th Ianinate qu‘ 5%% %‘ %?%énaﬁﬁﬁl%ﬁ?g to %ﬂﬁﬂ h the
active hydrog%@ t qgﬁgk t ai ni ng
conpound having r'f';leqrqllu h'é' Serivl radgi}rrnla)lIQ:eocg1 3% \if]o Hn%g. to%q{IOO 000.

11. The diaWie ﬁy&ﬁe&ﬁ%ﬁw r&xﬂpaﬂcﬁluav% %Jao hl\ejiﬁ&:ﬁilréadle
active hydrogen-containing conpound is.a pol yur et’"hane resi n.

The Ian1natelagh@@iggtaccordlng to daimS8, wherein the active

hydr ogen- cont ai ni ng conpound is a pol yur et hane resin having a nunber
aver age 5ol eddl.ar 15 The dhmishdte0@dhesive @@@ording tb3Claim 8Lhe

| am nat e adhesi ve according to C aim8§, wherein the blending ratio of
the active hyidesgdm ¢dve active hyduiogencoondadaiagd compoyaidyiiso@panat e
curing agent (in terms of solid content) is 1 to 200 parts by wei ght
of 20 theaWYﬁsbm-mﬂtﬁgn&@SnFWumohﬂé[m By niEbeRt ~ of
the active hydrogen- contalnlng C Use of an adhesive
conpri si ng t R¥SH aedpsul 1E§Fe°@uppﬂbt€géﬁp'§@@0rding to Caim1 and
an active hydr og ntalnlng qund _in fil.m|am nati,on., 25 15.
The use of t i -adnesi vanen ARRECEARRERGTS according & Claia's,

10 wherein the active hydrogen-containing compound is a
polyurethane resin.

12. The laminate adhesive according to Claim 8,
wherein the active hydrbgen-containing compound is a
polyurethane resin having a number average molecular

15 weight of 800 to 100,000.

13. The laminate adhesive according to Claim 8,
wherein the'blending.ratio~of the active hydrogen-con-
taining compound and the polyisocyanate curing-agent (in
terms of solid.content) is 1 to 200 parts by weight of

20 the polyisocyanate curing agent per 100 parts by weight-
of the active hYdrogen—contaiﬁing compound .

14. Use of an adhesivé comprising the polyisocya-
nate curing agent according to Claim 1 and an active
‘hydrogen-containing compound in film lamination.

25 15. The use of the adhesive in film lamination
according to Claim 14, wherein the active hydrogen-con-
taining compound'is an active hydrogen-conta;ning com~
pound having a high molecular weight.
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according to Caim 14, wherein the active hydrogen-con- t ai ni ng

conpound is an active hydrogen cont ai ning com pound havi ng a high
nol ecul ar wei ght . - 43 - 16.
The use of thg,adhesive,_in f| g na a di ng. t im 14,
wherein the g?rve hydr%ﬁ n Bn °£ @ﬂe ééﬁg%l%% %n E%ﬁ%di?élﬁﬁtgéﬁive

hydr ogen- cont poxn ug@g ?ﬁg Lar
wei ght of 5063¢86£§1ﬁ8n%% %b%lm bA dwq€¥éﬁﬂ éh#he uggéo$§ ega hggﬁve in
filmlaninati@Rining cofSGaAd "dst&n qetmé%¥a\bsééhﬂcéﬂ?€afﬁiﬁ§ecom-

hydr ogen- con- tai ning conpound is a pol yurethane resin 18.

The use of thgowtdieBavYend Na fhlnibéAnavéiage mdlecals&prweight cof! 800 €4,
wherein the active hydrogen-con- tal ni ng conpound is a pol yurethane

resin havsng BOOLODE: aver age nol ecul ar wei ght of 800 to 100, 000.
19: The use of the adhesive in filmlam nation according to Caim
14, -wherei n the. bl endi fthe ause of the adiesiveiim Hi/bmolaminaknienni ng
conpound and the pol yi socya- - nate curing agent (|n terms of solid
content) is laceording to @Glaim 4, heFeinit %ea%k#v¢s EP3eR-EORT ng

agent per 100 parts by weight of_ the active hydrogen-containing
conmpound. taining compound 1s a polyurethane resin.

18. The use of the adhesive in film lamination
10 according to Claim 14, wherein the active hydrogen-con-
taining compound is a polyurethane resin having a number
average moleculér weight of 800 to 100,000.
19. The use of the adhesive in film lamination
according to Claim 14, wherein the blending ratio of the
15 active hydrogen-containing compound and the polyisocya-
nate curing agent (in terms of solid content) is 1 to 200
parts by weight of the polyisocyanate Cﬁring agent per
100 parts by weighf of the active hydrogen-containing

compound .

This Sheet Has Been Rerlaced
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