; ghi j kl me3erot T 66l T$#821 p, PR 2003 POLYI SOCYANATE CURI NG AGENT 'ﬁﬁﬁé’R 003
LAM NATE ADHESI VE AND PROCESS FOR PRODUCTI ON THEREOF BACKGROUND OF
INVENTION 5 (1) Field of the Invention The present inv&htion relates to a
pol yi socyanate curing agent for a Lam nate adhesive which be aged in a
short time without shortening the pot Iife and mhimwmm&ﬁuﬁﬁﬁﬁmadhesivity,
as well as to a process for production of 10 the p e curing
agent. (2) Related Prior Art Recently, as a packagi ng nest'hod, conpl ex

flexi bl e ppokagisngyhaaTRe €URIRCBRAKENTY FORVERMIRATEORDHESIURS AFDCh as
strength of package, protectability for goods packed, 15 workability during
packagi ng, PROCESSaFOR PROPUCTADNpaHERGOF r educti on of packagi ng cost caused
by the use of a filmsupplied in a |large anount at a | ow cost, and the
like. In the conplex flexible packaging, there is used a lamnated filmor
sheet produced using an adhesive. The current main 20 stream of such a

| anmi nat e aBREKGROUND QFt RHEp AANENFZONpol yur et hane adhesi ve general ly
conposed of a base resin having active hydrogen group and a curing agent
havi ng ? sodyandi&lgr 8&p theedAYEBLARB t wo- pack type pol yuret hane adhesive is

excell ent i n adhesivit | owst e gnature 2? resi stance and heat .resistance

and further it cgﬁebgréfaggylaﬁgﬁléantﬁeéa F8u50a3h893¥6§ogﬁéﬂa§§ pl asti cs,
tal foil ik |_am d i h i i.scl d,

retal Tol) e e ktpela, J45na P BRRET AR KK pab Ber A g ooe

polyester ROlyidr&! hane Eb‘ilt}ﬁBgt 3no@'tRwing thggb][te'i%@ahﬁﬁ RAliEShak resin

m xture, orthophosphoric acid or an ester t of , an organi c Isocyanate

conpound ardodadheedsSaky, a® @elill are teodpbirdgeagefbr PEOAUGtIGH @ ft he
literature, as the organic isocyanate conpound, there can be used a

ur et hahe bdme paitydiswicygnadley icaadpgnagenderi ved fromtol yl ene dii socyanate
or an isocyanurate bond-containing polyisocyanate derived fromtolylene

di i socyanat(@.) RelatedpPxi@z- ArG272 is discl osed an adhesive conposition for
conpl ex | am nat e_conposed of at | east ,one kind of p sel ected from

ol yol
pol yet her pol yol ReFIty¥st 86 60998F§91B8I?éFHQQJuPQWH§ﬁ§ pdegdPdeand
pol yest er - ur.et hane l.yols, an_isq at rqup-containing silane.coupling
5 Sgent | alecRang Dok, phisre TenpE RIS AeVeraBein iRt £ oaRehs 20er he
shor teni ng 8f safdiifirl 10T aA%AREN et 1iRyTRSE Gholae paiddag agent s
used in conventiondl |am nate adhesSives, howevel, no on5|d§1at|on has been
made on5t hevorgadtiilvitly duirtihgt packagd nggs propAganddl effEedht oft ;p%&dargief)g of
adhesive after application is slow, naking necessary a step of curing
accel er at i aeductdonagifnpacB8agdnfi calsity cexysledi biynghei usies ofe@essddmy to store
a lamnated filmin a warm chanber of 35 to 60C for about 3 to 5 days to
conduct agiSNPPAA®ds iy Acilaxgey apguats RE 25 1Whesrte 888dthe tHi&e-anfRat ed
film At that tine, the.curi degree .of the adhesive differs .depending
upon the adi SRHEN X IR oG oo TRES 35 Haeda 2 demiPe Ay n
adhesi on sty. . a i f.f.l ci ent i 2 3.
delaninatigﬁﬁgggnigh%ﬁ§.%%?%%ngfgﬁﬁn u?ﬁn&ﬁgFggHg'ad%ééiéﬁﬁﬁéggtgﬁénplace.
Parti cubar Igt ddindld RRIAHC aPAladim@ikaRRNRENT 8Sa dwbaipalok hgpe time is
needed for the curing reaction. Such an aging step is essential in a5 dry
| am nat i on gylgaassthant Ehes ive denfdrallly compesedndft @ dasequestinf or short
delivery period. Also in the aging step, there have been necessary an
i nvest ment heoringpesttrivest ihydrofgea \gaomph eusle af gurdogd agentg hayiing and a cost
for utilities for tenperature nmaintenance. In the 10 techni que described in
JP- A- 63- 110BPEY 3 t@ icdratiegRvuse life te PREKs FyPCe Rody Wdretdding ti ne

al t hough i ovenent,s are hi eved in.the adhesivity, chem cal resistance
and heat r AANSSHYR 15 S ILERM e SANREGEY 11 OB SEMBEE SHeve t he

shorteging of ing ti it .15 is rall ffective,t dd._an additive.
As suczba te %cfum%,e ta{{T’gar «-?e@:}n?:t?es J‘r?g%tq‘%c?n@é%a%tu %ﬁ’r%rqﬁé: eag’c(r%lebed in

JP- A-9- 31642 I LBC Ry QUS cry InNds) BiAn23L6432sa gat al yst is
added to a%ééeyla{]eaﬁgﬁe rg:g n al S%I l‘?tcﬂl%oné;n gs Sg resul ?& g@hor'ter agi ng
tine i s obtgdpd £ Rutanddhene 1Ska.problemthat the pot life after m xing
of the base resin and the curing agent is shortened as well. An adhesive of

short pot life tepdsucn helamddaite adhesdi®esi thea@DUBt dA8d.1oBRdGOMer
solidifies often and inpairs the applicator. 25 In JP-A-60-15419 is
descri bed a pol yi socyanate resin (as a curing agent) obtained by reacting

an isocyanurate bond-contai ni ng polyisoﬁﬁgnate e hurbe fronmmmmm"mmmmmm

dii socyanate, with a pol yhydric al cohol ving a nunber 3
*G00002*




21 APR 2003 average nol ecul ar weight of 5,000 or less. As the organic

pol yi socyanate (as a curing agent) described in JP-A-551574, therel bR 2003
menti oned | ow nol ecul ar i socyanat e conpofinds, pol yurethane i socyanates
obtained by reacting 5 such a | ow nol ecul ar i socyanate conpound w th water
or a polyhydric alcohol, dinmers or trimers of |ow nolecular isocyanate
conmpound, etc. According to the description of JP-A-60-15419, the

pol yi socyanate resin is useful as a curing agent for 10 coatings but its
use as a c@Prtha@bﬁ?4foanladhﬁamgeadhmppsetngnngompﬁmsunged According to
the description of JP-A-5-51574, no_nention is made on any isocyanate

gr oupt er ni Bal¥espespppiverebhanagpolohana gashpxuhdorespyhatRirated oup,
obt ai ned by reacting a diisocyanate 15 and a hi gh-nol ecul ar polyol. wth

t he poly.sﬁ@%&ﬁaFercﬁ?ﬁhg agé%praesertbeahpﬁphprAs5a51§7@r AR P8LeRpossi bl e

t hi hor.t t ith hor t t i f 20 OBJECTS
A‘N’Da%u'm%%ﬁ@%ee?hge%mé 3@&?‘?@3“85?85&5s%pﬁﬁ'nﬁ?aeﬁm SR S TR

Can'be Sageh PhanGraPebEifd aBERBar e enfr%'%%ic%ﬁ?l‘%@a%r%t%%?i'ﬁ“éﬁaﬁhgﬁgd
adhesi vi tygad, ggaﬂﬁb0958 aﬂ%EFS&BﬁgoﬁnaevﬁhéréeégﬁtbErﬁé%ﬁg and a

process fox proddci ng suc a polyrsotyanate curin ent present

inventors ﬂBé@hanétBdﬁdaesnEamﬁ@ngubolpagobpsnabevaeQQbeat§rsﬁuld be
achieved by a 4 21 APR 2003 pol yi Socyanatée curing agent having particul ar

groups, obtalpeenbydaipacyhfdtar opohyi seeygaaueadsdbanfgacbheainaingol yol .

The finding has led to the conpletion of the present invention. 5 The

pr esent inpehYESQCYbaeténdehéVEdlEumanOlyﬂenEOdlisOAypnhyésocyanate curing
agent for |am nate adhesive, r|S|n iA an |soc anat e group-term nated
pr epol yfher haV|n§n|§BC§aﬁ%rhi@2 geolip @héc peefann gd 88ivebt ai ned by 10
reacting an_or ate conta|n|n an_aromatic

di i socyanat8mP P lﬁﬁo %?8§%ﬁ$830b3ﬂ16F5ﬁp RPaFﬁ|ﬂé éB BaRE 2Bt ai ni ng
at |least ( %hdag9'85%§8fpggﬂgc93&'?go@ugﬂ 8%h3¥65§9§ogg|?ﬁ8#géa Lght of

100 to 2,0 pol yrsocyana agent esi ve,
CO”pr'S'nQFoiﬁ%lén b699¥€HéEQuQEQHQnEeth?é&%daHHeBBEyHEEePaMkBGhane

i socyanurate group and”urethane group, “obtalned by reacting an organic

pol yi socyapaligotent anntisgcghnheéasyraddptabhtainangnetilandi teapyangte, with
an active hydrogen group-containing conpound containing at |east (a2) a
di ol ddnpoagenhaandgaapoliglispcgaaragecnuwlieaguhgentei ght of 100 to 2, 000, and
(B) an isocyanate group-term nated prepol yner having 25 urethane group. 3.
A pol yi socyanat elBuiphgnagenadhesivas nhhe &6ﬁ§§?0éﬂgc6ﬁp¢ﬂ§+h@ tIpg an

| socyanat e, gLopp her N3t ed . P e RO o PR 0% Rring agents used in

conventional laminate adhesives, however, no consideration
has been made on the reactivity with the base resin. As a

20 result, the curing of adhesive after application is slow,
making necessary a step of curing acceleration, i.e. aging.
Specifically explaining, it is necessary to store a
laminated film in a warm chamber of 35 to 60°C for about 3
to 5 days to conduct aging and sufficiently cure the

25 adhesive used in the laminated film. At that time, the
curing degree of the adhesive differs depending upon the
aging conditions, which may allow the laminated film to

vary in adhesion strength; in case of insufficient aging,



21 APR 2003 isocyanurate gorup and urethane group, obtained by rez thgg :jm
organi ¢ polyi socyanate containing at least (al) an aromatic diiso 3?/3(\ @
with an active hydrogen group-containi n§g conpound contai ning at |east (a2)
a diol 5 conmpound havi ng a nunber-average nol ecul ar wei ght of 100 to 2, 000,
and (C) a silane coupling agent represented by the foll ow ng general
formula (1): OCN-(CH2)m Si(OR)3 (1) 10 (wherein Ris a nmethyl group or an
ethyl group, and mjis an integer of 1 to 5). 4. A polyisocyanate curing
agent for JATHAA Qi) 0 A ringHf 1qigntarcusiaty sHattdigyr oup- t er mi nat ed
prepol yner having 15 isocyanurate group .,and urethane_group, obtained by

reacting ARF MY | RA KR RAARR o BaRTACHLAE 1at llneéégp(lé[t)lcan aromatic

dii socyanate, with an act.ive, hydrogen group-contajning co und_cont ai ni ng
at |east (RRYWMnNe de i %%ﬁmﬁ&%@%&m%grf%i ght of
100 20 to 000, (B) an ispcyanate. group-term nated prepol yner, havin

it ot hane GREFUEHTE (HRACET andUEHAR AY L0gert SPodPLEREET IBY dhe®

f ol | owizng . ] A ) pa S ( (H Ris a
met hyl 5gr ou g#aq%lngagc{% a%é%%%sjszaann mal(@ganﬂi’ ‘ﬁéfggfg‘gjfé it?c% Oﬁ%&{é‘ A
process f %{ﬁj | Wi Yt rd Lo =02 R% t for

| am nat e g%?’u(%{si ve s%?c ?foﬁh%%he a‘%/ 1§%(?%h ?'(:)Lr%)r iléle?it%ﬁg%fgg:al oW ng
steps (1) @béb [ Dherdd )hdvstiede®inssdd Loty Ngh alnwéHadce PRdyi socyanat e
containing at least (al) an aromatic diisocyanate and an 5 active hydrogen
gr oup- cont eems tipcimrount! & omdan Mogsatfdrasdndd®)ing ddoingepdund havi ng a
nunber - aver age nol ecul ar wei ght of 100 to 2,000, to a urethanization
reaction t@rgk ot artel iveieminkoh orriipra i re M potgnanegandme thend 10 (2) a
step of subjecting the urethane bond contai ning pol yi socyanate to an

i socydfur atechnigaFesetheh 1D Rkt 1102 %4, | R SRrut R BIN t+F ni nat ed
pr epol ymer_having ,j,socyanurate group and uret han roup.. 6. A process for
broduct ng BREol 57 SO AT E AP S TR TIT T EHIGHIL UMY SRS forth
0 the aboype lac iUyl CAMPERS CRandiss J £ e;l%rﬁ‘&nféff)sr{éj}smzﬁ'd(3) a step
of subjecting an organi c polyisocyanate contalning at Teast aI} an

aromat i ¢ dheSOCYaEEE Eat®e apf | 5106 YA i € T AHime £ Pvé eaction to produce an

i socyanurate 20 bond-contai ni ng pol yi socyanate, and (4) a step of

subj ecting the iBoopater ate ddnidewn ttdieni st podyirsp oyfred nqndim, aidt | ve
hydr ogen groupcont ai ni ng conpound containing at |east (a2) a diol conpound
havi nd 5a nifbeenexallycehbeetivartoidhtianfaddit 26et o A3, GOGh t20 a

ur et hani zati on reaction to produce (A), an isocyanate group-term nated

pr epol ymer LRGN HII$ s oeyeher 6 B?dﬂ@%ﬂ“%ﬁ&héﬁ@%%%.d%cw*ﬁ%c%%s f or
produci ng pol yi ate_curing,? 21 APR 2003,agent far | am nate

adhesi ve set Bér(fipﬁgf?he oV el,te\ﬁﬂf‘&ﬁugo F’Fé:é‘?eghé'nf g%l—g‘\ﬁ%ﬁg step (5):
(5) a step;pfs$abj £CLd g G Ol YREGePOLY | SOSYPPRLECRNL 2LOL Y pd | east (al)
an aromatic dilsocyanate and an 5 active hydrogen group-contaihing conpound
cont ai ni ngsalut bes); (#2)a ardéwlt £ Pt davaGong Blmdel s aviet ageedol ecul ar
wei ght of 100 to 2,000, to a urethani zation reaction and an

i socyafur abet f thenregis eacpronlan ntita aneve spyt t bi e calficer (M) xamg i sbDcyanat e
group 10 term nated prepol yner having i socyanurate group and uret hane

group. 8. Aprbre’sremin pRduEhe CRr Y yageRY ahat Bhexkemed agenvet by

| am nate aghesive set forth in the apove 2, whjch conprises the follow ng

steps (1) ,3?23‘5%?‘@1‘(%)981%h?’i§ %ogt]g’pg%ft%%%? et? r&ﬁ% % e‘%rb‘én"f"&

pol yi socya i i at_lLe an ar.anptd.c diisocyanaie and an

active hydgg‘é%sngg‘rp%ﬁ%@%on a%rﬁélihgﬁé%ér%%%%ﬂ csg’r%’[lal nfllnegj:’ é’ffscleégts nc{ a2) a diol

conpound hﬁﬁﬂgé‘ﬂré ﬂggbgé-fg@é@g@_ mol ecul ar wei ght of 100 to 2,000, to a
react

ur et hani zati1on 20 n to produce a urethane bond-contai ni ng

pol yi sayanate, (Zd #po-A-260.0f5619] BEtddlbt edl £1 P SOt &1 Pédith

pol yi socyanate to an isocyanurate-form ng reaction to produce (A) an

i socyanat e( gs oapeteing nagent fSopt apwtd niey heacting sanybsocpheugaoep and
uret hane group, and (6) a step of m xing the isocyanate group-term nated
pr epol ymer b¢mi-tontagnisgcpahyisaceyanatd dedivedt inoe Bolylene

diisocyanate, with a polyhydric alcohol having a number-



21 APR 2003 group, with (B) an isocyanate group-term nated prepo?xq&az
havi ng urethane group. 9. A process for producing a polyisocyanate rp%g
agent for |am nate adhesive set forth in the above 2, 5 which conprises the
followi ng steps (3), (4) and (7): (3) a step of subjecting an organic

pol yi socyanate containing at |east (al) an aromatic diisocyanate to an

i socyanurate-formng reaction to produce an isocyanurate bond-contai ni ng
pol yi socyanate, 10 (4) a step of subjecting the isocyanurate bond

cont ai ni ngaperggsonghaauéaanweaghsicoifve, A0dr oyehegsoupcorithed mingprcighpound
containing at |east (a2) a diol conpound having a nunber-average nol ecul ar
wei ght of BObYL®OQoyaDdtet fag ar evKaRDzagesh)rdgecrdhedoinr dBudedtA) an 15

i socyanate_group-term nated prepol yner having i socyanurate group and

ur et hane g?gﬁﬁ?raﬁﬁef?)a§esW§BtéPnﬁﬁxﬂﬁy"mﬁéeF§éé§ahﬁ?@ygﬂéhﬁ-terninated
prepol ynmer (A) having isocyanurate group and urethane group, with (B) an

P obyanat cCombaBBtE, SPALYEHCh ans §RerYS0anas: RGtALBERIHE BEaBPLNa0 A
process. for oducing_a,pal yi socyanate_curing agent f | apl nat e adhesi ve
Set forth PRCPne AB8vEOIECHARZ, IEERURTREE CREPPER.YLRD YFERE 05)dand (8):
(5) a step,gh ﬁgﬁg%t hﬂgoﬁgflorQign'eESDBk:y!t??ﬁ%?gaB? 23wCRBLata gg at |east
(al) an ar brat | iTsocyanafé and an active hydrogen group-containi ng
conmpound cggggkahggeagoh ashd(agkca di ol conpound having a nunber-average
nmol ecul ar wei ght of 100 {o 2,000, to a urethanization 9 21 APR 2003
reaction and an psesyantgate- taentdegcrepeibAnogi pulhageousd y9j otips oduce (A)
an i socyanate groupterm nated prepol ynmer having i socyanurate group and

ur et hane gpolpisangabat8) r@sinepsohskifxilngst hecusdagangeatgfoup-t er m nat ed
prepol ymer (A) having isacyanurate group and urethane group, with (B) an

i socyarfht ecgrédpgsePHtnatéd useepsl pnenriagi pgentefRandaginape 10 DETAI LED
DESCRI PTI ON gF THE I.NVENTI ON The pr.esent iqxfntion i S qﬁ%%%;bed'in det ai

bel ow. Fi r 8ADSFRAYEr 5t PO PENTAGDSEn tASCPLHNRat BPi B I1BE49E G esent

I nvention. tﬂ;bg_g§g§ga}g§t fiod g3 off TenALad BBE‘B?,' yr{‘EEcgaA 2 Q?X' b9
i socyanurate group and’urethane group, used in e pre ent “rnventron is
obtained byeshisheblngr8Bolyaanl habohyl RoeARALeoEBREARALNG al |east (al)
an aromatic diisocyanate and an activé hydrogen grou - cont ai ni ng conpound
cont ai ni ngiabckaaatrata2reud,obbtaipedndyhavaeging2@ aunbecyaretage

nol ecul ar wei ght of 100 to 2,000, to an 1socyanurate-formng reaction and a
ur et halrh zatndnar baghi-opliecudach polypdrt i Gasht blaé phbyisocyerste group is an
excess relative to the active hydrogen group. As the aromatic diisocyanate
(al), therE6uindbageytnaesicaibgd ﬂ@rJExAnérg}52A4-ﬂ6|yﬁeh@peﬁﬁsbé9anate
(hereinafter abbreviated to 2,4-TDI), . 2,6-tqlyl ene diisocyana

(her oi naf t 5P AEBEVEAPeqREG 550 ARONE CAPPeHEThAVE FOGELRRANE EhErBPRa t er
abbrevi ateq ;tg 1,4-XDl), 10 21 APR 2003 xyl ene-1, 3-dii socyanat e
(hereinaftéer abbreviated to 1,3XDl), 4,4'-diphenyl nmethane diisocyanate
(hereinafter abbreviated to MD), 2,4'-diphenyl nehtane diisocyanate,

2, 2' -di phenyl net hane dii socyanate, 4,4'-diphenyl ether 5 diisocyanate,

2-ni t rogli phegglTs, ANDASUSBRRANAFE THE, 2NVENTIery| propane- 4, 4' - di i socyanat e,
3, 3" di net hyl di phenyl met hane-4, 4' -di i socyanate, 4, 4' di phenyl propane

dii socyanate, m fhenpbgeetsi pSothenaresepphényestéodi rxecianprevide

napht hyl ene-1, 4-di i socyanate, 10 napht hyl ene-1, 5-dii socyanat e,

3, 3' - di net RoRPAVPRERYRINRLE CHLidGC Pafate Lok 8ERaAE BoAdMEBALSI ni ng

pol yi socyanat es.derived fromthe abave diisgcyanates (th | yol s used for
introducti@ﬁhgflUFeV%&ﬁg E@ﬁdiﬁk@ﬂﬁ e 1fhé 5$8¥%c%ﬁﬂﬁu%&§%?§g) each having a

”“”ber'ave%ﬁggggﬂh kRl gﬁ&gﬂaf@; %%gc%5h%§ %o%%oaﬁg gﬁ%i@?sghhbed later),

urea bond-contai'ning polyisocyanates derive rom-t ove-diI socyanat es,

bi ur etyongmgent aani k4 tASANROGY 3RAete Foitbred thrhnehe ;aBavea

di i socyanates, uretdi one bond-containing polyisocyanates derived fromthe
above dii spepaegkeFor2drroda@yinusdicd laowigqab@wmgep@hﬂﬁqca@aﬁtes
derived fromthe above diisocyanates, uretdi one bond/isocyanurate

bondcont ai ni ng pehg prepanat daveatoredmbdemat beudhodaddifbandyaast es,

car bodi i m de bond-cont ai ni ng pol yi socyanates derived fromthe above

di i socyanatthsat &he 2Boweecdrjienitse doardd- benaahdievgdpdlyyiasocyanat es deri ved
fromthe above diisocyanates. These conmpounds can be used singly or in

adm xture of two or nore kinds. Preferred as the aromatic diisocyanate (al)
is 2,4 il 4



21 APR 2003 TDI and/or 2,6-TDI and particularly preferred is 2,4-TDI, in
view of the reactivity of curing agent with the base resin of | afiingRelll]
adhesive, the productivity of curing agent, the adhesivity of resulting
adhesive, etc. 5 1In the present invention, the aromatic diisocyanate (al)
can be used as necessary with other organic polyisocyanate. As the other
organi ¢ pol yi socyanate, there can be nentioned, for exanple, aronmatic

pol yi socyanat es such as pol yphenyl ene pol ynet hyl ene pol yi socyanat e, crude
10 TDI andpoheidokeanate pharing dagencyhmaieg sachiaslaetgeowphyl ene

di i socyanat e, hexanet hyl ene diisocyanate (hereinafter abbreviated to HD),
decaret hy| @plea tRed dey amapartiga]l ae pRlybegerrnatemnd he pakeicalareyclic

di i socyanates such as isophorone diisocyanate (hereinafter 15 abbreviated
to I PDI), PRAEFDHendthed fimding diasydiest 4@ »thg Icompl@tisucpdndihe (herei nafter
abbreviated to HGXEN%é hydr ogenat ed di phenyl met hane dii socyanat e,

t et r amet hyP%§F§ enth ?Eﬁ%@anate and the |ike; urethane bond-containing
pol yi sacyanates derived fromthe above 20 poly-. or_dijsocyanates;, urea
oni. cant ai ni ng T SRR AEEHETY s it s e AASP T oS 16"

di | socyanaj es: bl upsiy POOL; SRALA! BLRYnROLYERRCHINA LG, e sl L0Mud he
above poly- or dii oc%ana s: uretdioné bdnd-contai'ni ng pol yi socyanat es
derived frognbPges@hgye 25 poly- or diisocyanates; isocyanurate
bond- cont ai ni hg pol yi socyanates derived fromthe above poly- or

dii socyanates; u{®} da®nEsGOVEka 66 Cyednp-at €rmbngl €D b tépo NEneo| yasDey anat es
derived fromthe above poly- or 12 21 APR 2003 di i socyanates;

car bodi i m ileotpaducaheéagnong potlynsethanat gsodpy i vletained byhe above pol y-
or diisocyanates; and uretoni m ne bond-containing polyisocyanates derived
from ti¥e abegetpbfyancprgani¢speyrhapreyanghe gportatbhpguatl 1a2stis a
conpound havi ng substanti al t WO hédroxyl roups in,the npl ecule and a

|y, . .
nunber - avef 3§e ﬁBI@Eﬂ?%Flﬁeﬁéﬁ?oﬁya ?E?erﬂﬁ?? 3802¢b1ve oBArParRi cul ar | y
preferably t .10 en e.n [:averag e r i ght of the
di ol conpoﬁ%gg?ag?%Fgggégg ?%@Ro?ﬁg 8§£$EP%§9t%@tﬁ%g$%sﬁgé n%mg%_gsive
tends to hé&ﬁpb@ﬂﬂaﬂg€§h?'5ynuMﬁ@F-SbérQHQbﬁéf¥8ﬁfﬁf ﬂ@i?ﬁﬂ'éﬁ yehaht is
nore than the upper Iimf, the resulting adhesive tends To require a |ong
time for lbocpppbeti on of adhesion. Incidentally, "having substantially two
hydr oxyl groups" refers to having about two hydroxyl groups in each
mol ecllSe. Br t heAcpedydEpcfanabgarprénga agenresiosr Idiminatparadioés ine,
termnals is carboxyl group in a strict sense; 20 however, since the
car boxyl gfeupriSiB@merally about 1% or |ess of the noles of hydroxyl

group, the diol pay be regarded as a substantially conplete diol conpound.
When t he hydroxyfASrﬁﬁpﬁs ?Y?ﬂ%tﬁi%FO%BﬁB%ﬁmﬁn?Bﬁg %F%géfk%?ﬁn??%}?? nor e

t han two, i t I LRg uctipn. a.pol yi socyanat e
curing agegggkvagﬁg?ﬁg ﬁgQnggﬁﬁgﬁgﬁggéggeg?Qg ’t%%ng%aéé %2e resul ting

| am nate agBgstYRgMaM B@?ﬁn&&fgb& LsBEPRRELEESonih NRgdhel 1 688POUNd (a2),
there can be nentioned, 13 21 aPR 2003 for exanple, a polyester diol, a
pol yesiter amilgeadi akpmatpol gétbecydhate, awphohyeat ectétrbenydrofena

pol ycarbonate diol, a polycarbonate ester diol, a polycarbonate ether dial
and a pol ygrefipncdnshriningseonvpapodndentainbaguabdleastnghy) oa dmwoddni xture
of two or nore kinds. As the polyester diol and the polyester am de diol,
there can GEMREHPFORBYLINFEOR BYBRBFoavekade Bo4BEHAAE ¥WBLahheBLfbYOCubj ecting
the fol |l owing tgﬁ ki ndg of conpounds to a dehydrati on-condensati on
reaction: I8 &t gasﬁnane ki nd of conpound sel ected from known di carboxylic
acids (e. g. succkhicg.aej LpjC id, j (o] j.C }

or epht hal (o aci 0001 SBphepey FmEE aPOLE: R SERRRAFed blepfrihét nabLAs
hexahyggotgggphhhglFgoang, hexahydr oi sopht hal i c aci d,

hexahydr oor t hopht hal'i ¢ acid and 15 napht hal enedi car boxylic acid), acid
esters, acBd anhxdpodgisoey@natanduaiingeasfenanefdd Mthmin£LNPOANREs Seépct ed
from| owl ecular diols (e. g. ethylene glycol, 1,2-propanediol,

1, 3- propanedmpk is2nget hyl - 1, 3- propanedi ol , 1, 2-butanedi ol, 20

1, 3-butanediol, 1,4-butanediol, 1,5-pentanediol, 2-nethyl 1,5-pentanediol,
3-met hyl - 1, 5- pen{Anedholiso¢yanabgagedupttenebpabeg| pyépedymen, Bavingnedi ol ,
1, 9- nonanedi ol , 2, 2di et hyl -1, 3- propanedi ol ,

2-n-butyl -2-ethyl -1, 3-propanediol, 2,2,4-trimethyl-1, 3-pentanedi ol ,
2-ethyl -1, 3-hexanedi ol , 25 2-n-hexadecage-1, 2-ethyl ene gl ycol,

2-n-ei cosane-1, 2et hyl ene gl ycol, 2-n-octacosane-1, 2-ethyl ene glycol,

di et hyl ene gl ycol, dipropylene glycol, 1,4cycl ohexanedi net hanol, al kyl ene
oxi de adduct of bisphenol 14 21 APR 2003 A, hydrogenated bi sphenol A and
al kyl ene oxi de adduct of hydrogenated bi sphenol A), |ow nol ecul ar di am nes



nol ecule is two (e.g. nonoet hanol am ne and Nnehtyl et hanol am ne), etc. There
can al so be nentioned, for exanple, |actone type polyester diols pbtiap ngd
by ring-opening polynerization of 10 a cyclic ester (lactone) nononer such
as e-caprol actone, y -valerolactone or the like using a starting materi al
such as | ow nol ecul ar diol, | ow nolecular diamne or | owlecul ar

am noal cohol . As the pol ycarbonate diol and the pol ycarbonate 15 ester

diol, there can be nentioned, for exanple, those conpounds obtained by an
al cohol - el isocanmiaoe gbrupl @hd et hage r gacup prolved ivesd lope of t he
above-nenti oned polyester diol or |ow nolecular diols used in synthesis

t her eof andeact g ndth eeuyaric oppbybsiotranate opentakmratat 2eagbup in the
nol ecul e (e._ g. diethylene carbonate, dinethyl carbonate or diphenyl
carbonat e) (2}l AMREMNIbiRedliFePyanakee VHRN bAN G 1 GH Y AFRFeRxanp! e,

pol y(oxyet hyl ene) dio|s, poly(oxypropyl ene), diols and )
poly(oxytegg%ﬁgT ?W%%%?lﬂgo?é49%% d 8%?E?h 192% i IRESS (Rhi hgdiol

pol yneri zation of ,et hyl ene_oxi de, propyl ene oxid tetrahydrofu or the
ka8 noroBRoahd BVIRG heb biper PR PRER SR Rel st et iih oI T80 o Gior
| ow nol ecul ar, dj @gn ng, @r | ownol ecul ar ami noal cohol used in synthesis of 15
z ~ aPR zoo %he above-nenti oned pol yester diol; polyether diols obtained
by the copol ynerj@pti ofi Phnd heo @pPyeg dhbse AlG-SUyES] &by atfer diols and
pal ycarbonate ether diols produced using, as a starting raterial, the above
5 nmenti onedopDby el egeflephlOfopRhiyga| bpnate diol. As the polyolefin diol,
there can be nentioned, for exanple, a pol ybutadi ene, a hydrogenated

pol ybut adi ene, a pol yi sopr eReN-4aCHyJr-8de¢pRt)ed pol i soprene, a chlorinated
pol ypropyl ene and a chlorinated polyethyl ene, all having 10 substantially
two hyldr oxyWhgreipsRi kst Aemabhpdugsoupsorhandebhytogmonipd da@)m ikere can
al so be nentioned, for _exanple, the above-nentioned | ow nol ecul ar diols
used in syRPhiBFEIBF 35I}eggeﬁ)diol. The di ol conpound (a2) used in the

present inyentiop, 1 referab has..side al kyl_graoup .in. view.of fhe
adhesivity?‘etc.£0P0?H§S§8¥ﬁﬁ?#§gcgﬁﬁ8§i@ ?4&3ggiﬁ#%ﬁ%ﬂ%ﬁecﬁﬁﬁﬁﬁﬁﬁﬁ’there
can be nengig ggs-£§f exanpl e, polyester diols obtained froma side
chai n- cont al nf ng fo nol ecul ar diol and a dicarboxylic acid; polycarbonate
di ol s obtained, {Ry 20 ex68PhRatdYgESuplEOhPingteéd predpdyMér having

phenol -elimnating reacti on between a side chain-contai ning | ow nol ecul ar
di ol d%d disobyapueater gvnapeandi neehhbneagboupt eobtaeéd|bygar bonat e,

di phenyl carbonate or the |ike; and pol yether diols obtained by adding an
al kyl ene oXPAEtLhAYi A SrgANRS RBLEleafyanabeorsntainingcat vkeagtr ogen

roup-cont ai ni ng conpound of .{two functionalities. As,the diol conmpound
(a2) . part (Rh) afPySpPBREIFol L APECEPOF Fest D dRb] AGDIYE Nt FPIRR

3-met hyl - 1, 5. Lol LR bng R m
o B PELSR A A SEnt o, VR,
base resi ngofbundt REvEhg! aCRERBERDa (a2 gBaNLECR1 AHREL Giver gge1a®! ecul ar

wei ght of 100°to 2,000 may be used as 5 necessary in conbination with other
acti vedydeogenogooup contai ni ng conmpound, for exanple, the above-nentioned
| ownol ecul ar di am ne, the above-nentioned | ow nol ecul ar am noal cohol, a

| ow- nol ecul ar polHdl aheisgeyghgter gneuptteneingted pogpmbyienr kiniig er
abbreviated to TMP) or 10 pentaerythritol], a polyol produced fromsuch a

| ownol ecul ¥ €pBRPBI ITQUBI gAPfD| ecul ar pol yol havi ng a number aver age

nmol ecul ar wei ght ownol ecul ar ool (e. g.

h 2, 000 |
pol yet her nDnooIS&SI%D%ﬁégpggﬁ9gﬂg%§ggéﬁgﬁttE?H¥ﬁ%?%ﬁe$gggd?§%er (A) 15
havi ng |so?¥§98&§hsigéggg §ng F@Sggﬁg?égroup, the content of the

i socyanurate group”i s prerera 5% by weight, nore preferably 6 to
23% by gvei ght in ternms of sgbkd(@gnfggg1oﬁﬂen thecj gocyanurate group
content is too small, the curing rate of thé resu‘tlng adhesive is snal

and the 20(@peprgihi REisf at Rethghegir¥ept 8Rdant ethe1! §PGup Yhendtheis

i socyanurate group content is too large, the viscosity of the resulting

pol yi socyaaat éntegepgofigéntoi S)hi gh and its workability tends to be
inferior. In the isocyanate group-term nated prepolynmer (A) 25 having

i socyanur abe gr oAppaodessefbanprgdoopngt depcbyisntyaniatdecwrbhgconmpound
(a2) is preferably 10 to 90% by wei ght, nore preferably 15 to 85% by wei ght
in terns of solid content. Wen the content of (a2) is outside of this 17
21 APR 2003 range, the adhesion strengtp of the resulting adhesive tends to
be low. In the isocyanate group-term nated prepolynmer (A having

i socyanurate group and urethane group, the content 5 of the isocyanate
group is preferably 3 to 15% by wei ght, nore preferably 3 to 10% by wei ght
in ternms of solid content. Wen the isocyanate group content is too small

" o M v Y Y



15 organic diisocyanate and (b2) a polyhydric alcohol to a urethanization
reaction. Incidentally, the prepolyner (B) has no isocyanurate grgya ﬁm
the organic diisocyanate (bl), there can be nentioned, for exanpl®, P%g ]
above-nenti oned aromati ¢ 20 diisocyanate (al), aliphatic diisocyanates,
alicyclic diisocyanates, urea bond-containing polyisocyanates derived from
t he above-nenti oned dii socyanates, biuret bond-containing polyisocyanates
derived fromthe abovenentioned diisocyanates, carbodiimnm de bond-contai ning
25 pol yi soaganat Eerddanypdtér adhebévabpee- fenthobedtlléi sibsyanhj es, and

ur et oni m ne bond- cont ai ni ng pol yi socyanates derived fromthe

above- nentwbheh dompoigesatke. fdhkowiggnstepsi ¢bryamdt €2 bl) is preferably
18 21 bPR Z003 an aronatic diisocyanate, particularly TD for the
reactivity. As thék)palshepref smkdeoting2yn ergaric apolwisesyaoaied, for
exanpl e, the above-nentioned diol conpound 5 (a2); |ow nolecular polyols
(e.g. gl ycePNRRLNIRG ahdlpantabyd hpNt BrPRabiay pblgecyanraps| yodsan

pol ycarbonat e. pol yol.s and pol yether polyols, all produced,fromthe above
o moecur LRS! USHEoSoR BRONBroanT B LAl Baniripashe fCORFaiia8I §ta compound
havi ng sub [ roxyl [ Qups_and | ecul ar wei ght of 62
to 300, infégg%/g%b¥hé é?8gs$¥ﬁggﬁéde%gygpgngy?“% %E;gﬁefﬁgeisocyanate

ar oup- | ot Thasked1 BEQAL HET o £ Bl gbaybng  Upet apca dhpunanlipacophent of the

i socyanate group Is prefera y welght, nore preferably 7 to 25~

15 by wei ghtatfibfr €86 pro8RbbdacapPbeihneVBENdLEENERTAERG Of the isocyanate
group is too small, the resulting adhesive tends to show an insufficient

adhesi on spoepgsbcydhabet handontent of the isocyanate group is too |arge,
the resulting adhesive tends to show low flexibility when 20 cured. As
speci fic exanpl e$2pf at heepsofysmhjecyingptherwiethane ppendt yner (B) havi ng
ur et hane group, .the follow ngs can be nentioned. Polyisocyanates obtai ned
by urethanF?PE@lWEPngPEY2§°¢KPPaEﬁrBﬁaPB %?%@Yéﬁ%?%%erﬁ%ﬁﬁhﬁﬁk) L produced

by Ni Pal yut et hane | t .. Ltd. Sumd i stered trademark
/75 b odub8atHeon B3 RERAIE0S A) Slinf PO BAYEr SEPUbRERERERSCet g

| ndust i esPEEpALPRER, hadtfiTLibevattzaRERERE, Qo BFERaiREtEiTn 5 e
Coronate Hg,prodycgdobys sl Bppnp PobYELRGhaN iﬁﬁé@é#é/n&‘@ecdrfﬁn Sum dur HT
produced by Sum tono Bayer Urethane Co., Ltd.” 10 Takenate D- 160N produced
by TaKeda &hentcébr| hdmihatesadhédive set forth in the above 1,

which comprises the following steps (3) and (4):

(3) a step of subjecting an organic polyisocyanate
containing at least (al) an aromatic diisocyanate to an
isocyanurate-forming reaction to produce an isocyanurate

20 bond-containing polyisocyanate, and

(4) a step of subjecting the isocyanurate bond-
containing polyisocyanate and an active hydrogen group-
containing compound containing at least (a2) a diol
compound having a number-average molecular weight of 100

25 to 2,000, to a urethanization reaction to produce (A) an
isocyanate group-terminated prepolymer having isocyanurate

group and urethane group.

7. A process for producing a polyisocyanate curing



Pol yi socyanat es obtai ned by urethanizing IPDI with TMP. Takenate D- 140N
produced by Takeda Chemical 15 Industries, Ltd. Mtec (registered) APR 2003
trademar k) NY215A produced by Mt subi shi Cheni cal Cor por ati on

Pol yi socyanat e obtai ned by urethanizing XDI with TMP Takenate D- 110N
produced by Takeda Chem cal 20 Industries, Ltd. Polyisocyanate obtained by
uret hani zing H6XDI with TMP. Takenate D- 120N produced by Takeda Chem cal

I ndustries, Ltd. 25 In the polyisocyanate curing agent for |am nate
adhesi ve azgemndi figrt bambrapeesdhésiveenet ofiortheim khagabavée ol pf t he

i socyanate group-term nated prepolymer (A) having isocyanurate group and
ur et hane gvibiph apemphése9 thelfaPRowONg stepybhat e group-terni nat ed

prepol ymer (B) having urethane group is preferably 100/0 to 100/100,
particul arly prefz}adl gtapoes $‘é)b1@©¥3.m® am Qmml@fpmwcyma@ of solid
content. Wen the, Rrogortlon of g is too large, . 5 the resulting adhesive
may reqU|r%P%F?%%b 9grhglepdk. (2A)t AR %F%@%ﬁ%cp%%&?%%ﬁ?%ﬂ%@ea%%r?%g agent

f

oy ot Ak DS R et R BEpep oo hESRA R Shhptifa EPRER afha t8F ) 7 1o 10-
b ht f T t C d
O e ohlatt [B20la bl donaRhE hav NS & hEfFeEOUPLEAGe 200Nt (O o€

(1): m(mééﬁhﬁafc%ﬁgﬁ%)o%ﬁé%@éek “05"0' St & QE\EP&_hQﬁQHQtP&n an et hyl
group, and mis an integer of 5). is well known that by adding a

si | ane coujpéa@m@@eahdt@namsadﬁgﬁuy@teth@n@ﬂﬂﬂ@sra@ctﬁonrrpr oved in
adhesivity, heat resistance em cal resistance, etc. 20 However, addition
of a sil aneimolpaneguaygntot pradbase (Apsan, ipacyasatargyoapbase resin
having a functional group such as amno group, epoxy group or the like may
gi ve filse termsbnatedgrrappdymersbhaving ipeeraseratehorewp|apde of tine.
This is cons idered to be because the functional 25 group of the base resin
reacts mnt“r?ﬁﬁa%Fk8¥9§Pryl group or the Ilke of t he silane coupling agent.

Furt her, nénce S|Iane coy gggnt gener a ¥ has_a éunctlonal gr oup
Such as’ anfho ordoREoSssSy ToF oRRo R Phe UF ReY 1o fRindnt “BELLRER ,005
si | ane couplipg EQE”%aﬂﬂﬂa@epghﬁéé99¥aQ§£9f8ﬁ£h”Qnaﬂﬁataﬂé@esﬁOred in the

formof a ntxture, the Isocyanate group of € curing agent reacts with the
functi onal wgienpcehptNSesi tRBCFEQUBLINAG 886PE gmﬂ, {2$ubh@ntéy: an increase
in 5 viscosity may take place with the | apse of tinme. Hence, in order for a
| am ndtse adheS|vel)oahahepsmﬁraghjecabnglaw orgamscapwlgzﬁnayamasaore t he
adhesive in the formof individual conponents and m x themright before the
use. This, C%@Rﬁ#@%ngnééd%eastafgéﬂ gpaééom@thodst%¢gg@n@hg apdeddra | abor
in mxing, hanlnate adhesi ve of ,two-co onené éﬁe has been desired.

InC|dentaI?9tl%ﬁe YﬂBOQ?PaﬁEOEBuﬁPPﬁalﬁbEﬂtc PoudR CAHRERT \RAL of
two- conponfggs%yggzzs e&?bhycgﬁgéhﬂsdnEQBEEVSrnuﬁ P %9?99§§S'Ve has

i nsufficien or o rnin nlna ed apabl e of
“‘thStand'ﬂ&léc§f¥§rﬁei§h€r5ftE@GtHS”Q odberebog eurethani fat fodhesi ve for
severe retort treatnent "requires a si | ane coupllng agent. The sil ane

coupl i2ng ageatt{i&n vsegrbautbeapuesenhnenvendioonbasning functional groups,
-NCO and -Si-(0R)3 20 (wherein Ris a nethyl group or an ethyl group).
Ther ef or e, pplydi®esyanatereact with isocyanate group-terninated prepol yners
under ordinary storage conditions. As a result, the polyisocyanate curing
agent of the preé%htalﬁ?@ﬂtPgnsﬁaéeﬁBbﬂgsFB?a@EGEF%B?IP??d‘ZS In the
present invention, the ?nount of he silane cou used is

C
or of or abl yCPBEAR) 1AGi BRLYSFOF¥aRa ﬁaFPuéBlé???YgP PAraRE0keiqd, 050 Ly

wei ght of Lheotobal chSRE¥ANaLe 95 OUR- 18bBLHRLEY BESRRLYEEREna SN the 22

25 prepolymer having isocyanurate group and urethane group,
and
(6) a step of mixing the isocyanate group-terminated

prepolymer (A) having isocyanurate group and urethane



anount of (C) is too large, the resulting adhesive has | ow adhesivity and
the workability during | anmination using the adhesive may decreasel ] AR f0i&
pol yi socyanate curing agent for |lam nate 5 adhesive according to the
present invention nay be added various additives as necessary. As the
additives, there can be nentioned, for exanple, a pignment, a dye, a

sol vent, a thixotropic agent, an antioxidant, an ultraviolet absorber, an
antifoam ng agent, a thickening agent, a 10 dispersing agent, a surfactant,
a fungi ci dgroappi wivhi ¢Bieanahsanyanapei gragpratermivatead ysrepotymefil |l er.
There is no particular restriction as to the addition nethod of the

addi ti ves, havitdng wnewhanet jvdupan be used. Next, description is made on the
steps enployed in 15 the processes for producing the polyisocyanate curing
agent of t#e preBeprofagenfPonPredBcingt »apPEBisOPYRRAES | OH EREp (1) used
in the present invention is a step,of reacting an organic polxisocyanate
cont ai ni ng29erFehet {aminateapchgeiveoseli f£e5thahat BRevRPAVENZact i ve

avi g TORDEP - SUBPEGESHoF BT A8 0N, PbFET0b% 0 BFboBRa| K7L hi o stepr a
it hani sat  on r bhot T on BPuRbeal TEThbl TRi hovEie RATLPR Trnate |1 i

because i ncbhea¥heh§aRtzakhar Qﬁ@itEH“arBﬁQEXé“éiﬁsSéﬁgﬂa£é pheggnt in an
excess relative to active hydrogen group and this 1socyanate group is

bonded di r ggbbyah@raten®birfiihgneteati@¥hnNohpgbddde arlidbEy2R@Bateactivity.
Incidentally, the tenperature of the urethanization reaction is preferably
0 to 120C, bpadtcontaihynpr pbéydbbyyafate,100C. The i socyanurate-form ng
reaction step (2) is 5 conducted by adding an i socyanurate-form ng catal yst
to thelQret hane bbhdac8heri AEngupdegtsbagyhhat dsobyanweate nbemd-step (1). As
t he isocyanurate-torning catal yst, there can be used all of such known

catal ysts SPFRLRARFKDPIMSACYAPEECHPRAORPIRSTAES BYIFREPRNEBFAYPAMDNI UM
hydr oxi de, [ hyl anmoni um hydr oxi de _an rabutyl a ni um hydr oxi de) ,
or gan ¢ weskikeEREY) FOMRRUHY BHRERRERA, PR hERPEnl 2L T A B ro

tetraet hyl | .at.e.a r i e

i a1 Kyl by GORa R, R s Er A8 Rl 3 k@i ghe SF 100

tri met hyl hdyr oxgpoopybaamarietmany daelbderehbt iBhNYbhydoauyet pxh agroni um
hydr oxi de, triethyl hydroxypropyl anmoni um hydr oxi de and

tri et hid hydsoryehhykamronpeiertmdnaxedeprepoggmee hewkngcido@@asarase(e. (.
tri met hyl hdyr oxypr opyl anmoni um acet ate, trinethyl hydroxyet hyl ammoni um
acet ate, tBreuRyRRJdNERFPASSYUERRDRI BRfacet ate and

triethyl hydroxye | ammoni um_acet at e tertiary amnes ~e.g. triethyl am ne,
Lot il onout s he] 8 SR RpABE SEENE) Ehl koS EinaRe Bteus- Cernindt &l

1, 8- di azabj . Ok-u e-

24 6 111 SPoLRe PR AR nBRRI AR 1 e8P nurake 9xarpans WRTNAM boxyl i o
acids (e. groaﬁ?t wetAciB) GAPHQbeyaRhte gi‘@ﬁkﬂ-tErﬁ‘ihgtegcbi‘épéfyxﬁ‘er nmyristic
acid and naphthenic 24 21 APR 2003 acid), and the |like. The anmount of the
i socyaur ahevingnupgthanal ysbupsed is preferably 10 to 10,000 ppmin the
reaction system The catal yst can be added in one portion or in portions.
In 5 the cd8e of Aagdbciesa iEnrpprodoningt acpahpisecydnabehcwoingon nay be
the same or different. Incidentally, the tenperature of the

i socyanur aR@eREr fPKglABdSRtEn adhegArrefgbl fouthoinoble phPYEcérarly

preferably 20 to 100C., Wen.th ntent of iso nat oup has reached an
10 intendeﬁﬁﬁgbeF?mﬁrﬂéﬁﬁiﬁgFogoﬁngﬂggcﬁgﬁBFaﬁggfBpﬁigé)feaction i s added
to termnate the agt | . M. pat Qr own
term nators such(ég ?n%?%gnég §§§3§nghag58p%6§%§%§iégg%$§°§i§g%§§roch|oric
aci d), 0r gaBheadhifly Bavhagsulhe !snaskemgegepdiigbégahst&aaaIQngroup or
the like, esters of 'the organic acids, acyl halides, and the |1 ke. The

addi tion aa&umbeohgﬂbegbﬁr@kaﬁbobohﬁéih§HQYéBMb§hﬁdfébﬂtaﬂniﬁéchton I'S
preferably 0.5 to nol'es, nore preferably 0.8 to 1.8 noles per nole of the
20 i socyanlieatke- faenyi agddatakyspouttienariagagonainbet-ateragem nator is too
smal |, the isocyanurate-formng reaction is not term nated and there may

t ake pl acempédouflaonwedghsooyfandetgr ayp00ontent umpetkanlitzatdon

pol yi socyanate curing agent, or gelling. Wen the anount of the 25
termnator is too large, the resulting polyisocyanate curing agent may have
cloudiness or may give rise to reductiog in adhesion strength. The step (3)
for isocyanurate-formng reaction in 25 2 7 APR Z003 the present process
i s conducted by adding an



i socyanurate-form ng catal yst to an organi c pol yi socyanate contai ni ng at

| east (al) an aromatic diisocyanate. The kind and anount of the 21Awq2m3

i socyanurate-formng 5 catal yst, the addition timng and anount of the
term nator for isocyanurate-formng reaction, etc. are the sane as in the
above step (2). The urethanization reaction step (4) is a step of
subjecting, to a urethanization reaction, the isocyanurate 10
bond- cont ai ni ng pol yi socyanate obtained in the step (3) and an active

hydr ogen greaptdont andi ag dsopyandretetdommnggarehessvn(a2) a di ol conpound
havi ng a nunber average nol ecul ar wei ght of 100 to 2,000. In this

ur et hani zasilonlieaephsiyasowpirodugekfdwnansiapeyhaateagconpeat al yst can be
used; however, it may not be used. In the present invention, the step (5)
is a step SPrMEBALRY REePPIAAEE POVYNGodFaR¥ABUESRECaURPHE aPd] east (al) an
aromatic diisocyanate and an active hydrogen group 20 contai ni ng conpound
cont ai ni ngU&etheR&r 9re¥Pradddol conpound havi ng a number - aver age nol ecul ar

wei ght of 100 to g 000 _and tgen.addin t hereto_an, i socyanurate-form.ng
catalyst to give P)s@ £5eR PERiR3NY RESnEROTEABACS, S0P BHSEImIARECE: op
proceeds withouh &h%'xﬂggagn%a%in# %'ar%g'a%ﬂ&b% ﬁgbgbyu%h'd L2t HbfieSt €P.

t herefore, "an~i socyan te-for action a rethani zation reaction

t ake pl acegsbiwl t aneausipy- afhe skl R LblLee RedobrikbBe1iymaeyanur at e
26 21 AP§§20 3 ?gr%izgxcgﬁéﬁﬁfF?qpﬁe agg?P?on E?%?ﬁg gngragnugt of the
term nat or ha®tig arethAfeSayrougs i n the above step (2). In each of the
above processes of the present invention, the nolar ratio of the fed
organi c 5 pol yi socyanate containing at |least (al) an aromatic diisocyanate
and the fed active hydrogen group-containing conpound containing at |east
(a2) al@i oPEZSIPEDNPESERIPEIONGPFy THE] INYENFEON, particularly preferably
3/1 to 50/1. When_ the progortion of, the a tive,Eygroﬁeg group 19 cont ai ni ng
conpound is too FRPgBrefRAL, dBYPNLAGNC &P AGSSEEREI: dRdSet81habElPYo high a
viscosity. Wen th ropartiqon.Qf th tive hydrogen gr 3 t ai.ni;ng
conmpound is too E%%FE/ ﬁﬁchﬁgﬁﬁPPnj%a %ggigg %gﬁdggWogﬁgégl%ga/gg%gsivity.
15 In the HheiﬁﬁgéﬂﬁﬂﬁﬁﬁﬁuitJE%ﬂde.ng step (6) is a step of mxing the

i socyanate group- erninateélprepolyner (A) having isocyanurate group and
uret hane group, obleaiiBedyhnamet keoupeRelhlinatedt peepbepmez) (AW th an

i socyanate group-term nated prepolynmer (B) having urethane group. The 20

m Xi nglBondiatviimys igoe yeo rartiet igxaiup ovkeverethase girompny xiseg tienpdweat ur e of
30 to 80C is preferred because it can reduce the viscosity of the reaction
syst em and PFeFerdn inyenddsad i eliq iefed bive S eridngt &8 CrPagd€ the step
(8) can be cqnducted in 25 the ,sanme manner. as fqQr. the step . (6). In each of
t he presenPoﬁﬁEﬁﬂ%ﬁﬁﬁﬂ?ﬁﬁwﬁﬂﬁﬁﬁﬁP%ﬁﬂquaﬁ@ﬁsébéeg) &% 308 Afur at e- f or mi ng

ooy bRSEET A WO S M R g = 2T 2
ggfegﬁtssa opRUAITRIBT AN i3 TMC W taNEG 20eGOR S 1N dipbune! hRkanigh a
20 number-average molecular weight of 100 to 2,000, to an
isocyanurate-forming reaction and a urethanization
reaction in such proportions that the isocyanate group is
an excess relative to the active hydrogen group.
As the aromatic diisocyanate (al), there can be
25 mentioned, for example, 2,4-tolylene diisocyanate
(hereinafter abbreviated to 2,4-TDI), 2,6-tolylene

diisocyanate (hereinafter abbreviated to 2,6-TDI), xylene-

1,4-diisocyanate (hereinafter abbreviated to 1,4-XDI),
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The organi c solvent may be any solvent as long as it 5 is inactive to

i socyanate group. There can be nentioned, for exanple, aromatic hydrocarbon
type solvents such as toluene, xylene and the like; ester type sdllvAiit #0)
such as ethyl acetate, butyl acetate and the |ike; ketone type solvents
such as nethyl ethyl ketone, cycl ohexanone and 10 the |ike; glycol ether
ester type solvents such as ethylene glycol ethyl ether acetate, propylene
gl ycol nmethyl ether acetate, ethyl-3-ethoxypropionate and the |ike; ether
type sol vexyteneeh, asdiesoahndavéul hereilnakber abdréehiatedetoapyd+ic pol ar
sol vents such as 15 di met hyl f ormam de, di net hyl acet am de,

N- met hyl pyXP8) i dohet ' fdiipheny leethame dilsocyRnedee s@Giemmina ftar be used
singly or in adm xture of two or nore kinds. Incidentally, each reaction is
conduct ed phbre¥sptadchat ¥RL)of 2phéfdinhepymehbane-~dbisagyghatenor e
preferably 20 tq 80~ bX wei ght. 20 Wen the solid content_is too | ow, the
reaction t#nmd rehBBepylpethgng. dhAEACYABALS) | 4, tondéRRenEl 8BDBY gh, the
reacti pr.oduct tends tgQ solidif resulting. in reduced workability. In
the presenfiiROGKEPBRE  { RaRatFedPBRBY Lahs 4 AL 8P YSRREC ol 9ehi ~ (whi ch

remains in lLer n 5 atter |ampatign), particularly an acetic
acid esterd?9§§H %ﬁggﬁngT%’ghégfﬁggggnggﬁédgpolyisocyanate curing agent,
the contengifpbe : rematig; el teyi 2,28 21 ApR 2003
preferablyai@%b&yggﬁgﬁgﬁg?ﬁFggépévﬁgﬁ tﬂég%%§€§%$egf_?Fge aromatic
dlIsocyanaaephénymgerahe bhesedganhker epipABaNy deher 495868y 4REKE NTp-
environnent. In any of the above steps, various additives nmay be 5 added
after or bphenglthe deasbrganatbe maphelybénadljiianisdcyaratdditives is
not critical and a known nethod can be used. The sil ane coupling agent (C
can bd (s napbtbilgneg-ieb-ditthocanasecyanat edmetihoxpdphanegl-pr &€pol yner
(A) 10 having isocyanurate group and ur et hane,  group, obtai ned as above, or
with the iSd¢§aR¥RBagRoUBFEERANRAPEAIpFERBRIPERY (RS 1KASPABANABES anur at e
group and yrethane_group, and, t he i.secyanate, group-tern nated _prepelynmer (H)
havi ng yreaﬁﬁﬁgegrsgﬁw EBeoBPQVﬁ 8&lFﬁF&ﬁaaﬁgiorngoeggxai% %g?ﬁngoégent 15
for |am nat g 2dhastyen JRCuRAkKAAECKANA! ExE14R0LRECH 0! cblifoRhES oN!
invention i's conpounded W th an active hyérogen_groupcontaln ng resin as a
base resiniaandehbf Hh¥iHGCal Aukbed-avedRgadnesbye1lY. wboghe€XafiPheo coating
on an adherend. 20 The reSin used as a baSe resin has nv particul ar
restrild i onoag,000t heokbeddesdribedb@assy ) esraaaBohdrgonsaihihgs active
hydrogen group. As the resin, there can be specifically nmentioned a

pol yur et hapelyéspayaaapebyderdeedefirom fheatbevecdidpooyianatieat ed pol yester

resin, a 25,saturated or unsaturated tatté acid-nDditieg %Ik d ﬁesin, an
acrylic reStHrek PPREr6PBERANIAE BRIVYSPEERRALES cAFFiVEdelPER FNCetc. A

preferred resi.n i l.yu n esln.s i d adhesivity

bet veen 2000095 Sbi8obiaRaPery bRt aiRobcRaRo SR At BESC, Cel Tont
durability LEL a o] t hae B+ LS a pol yester
type pol yu 8?%§§§Eyég?ﬁséoﬁggﬁgeﬁn§gggagyg é%?ggngggg%%?ghgg%ihrethane

resi n yu ef gsabyuniasateabohlecdntainig ogolyggécpgﬁat@sc@@fiﬁgd from
nunber - aver age nol ecul ar wei ght of 1,80 to 10D, 000, a solid content of 5
to 80% by wkeghbpve diisosyhpateslOp@efdmPaesbondlisscran@bdreibondew of
the coatability in Iam nation, adhesion strength, etc. 10 The conpoundi ng
rati o of tAenkadeipgspalisgocHanateengesdend fxopreherabpyeacti ve hydrogen
group/isocaamate group = 9 0.1;9,in terps of nplar ratio in adhesive. As

tpe ﬁpplic toPos¥ Bﬁtéahe§?§%£%%h%@&ifrEPQqEF%Ei?ﬁﬂﬁﬁ%ocyanate curing ﬁgent
t { . t t . t : t

o e sl LouTL 0B, Wleis 5. he VRN Laiod Koo pERLLERL oL ouch o5
the |ije. IgetsaaﬂaheoBanpiegnkgan&agl@gngQOHZAHgtaQ adhesLyCeLin

contai'ni ng the present polyisocyanat ng agent are preferably 10 to

%/gOC and O¢het apbviPaiiBdtyhadltatl.y Phederahhpodtid ccdbWe alkd. 2 to 0.8
a.

singly or in admixture of two or more kinds.

Preferred as the aromatic diisocyanate (al) is 2,4~
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In producing a lam nated filmby using an adhesive containing the present
pol yi socyanate curing agent, the 25 filmused is not critical. As thepgf pjim
there can be nentioned a filmof polyester type such as pol yethyl ene
terephthalate or the like; a filmof polyolefin type such as pol yethyl ene,
pol ypropyl ene or the like; a filmof 30 21 APR 20@3 pol yam de type such
as nylon or the like; a netal foil such as alum numfoil, copper foil or
the like; an ethyl ene-vinyl acetate copolymer or a saponification product

t her eof ; aTRE| apphane? , o-PoI yendybarhionlaely apseperyednysi deheTRhBlori de; a
pol ystyrene; a_ paper; and so forth. There can al so be suitably used
stretched pRodbeV¥sofhtheoreaatlvityaes- enbingdagent gwithr bhe base

di scharge-treated or surface-coated) products _thereof. The adhesive

cont ai ni ngtéRanpefylanepakat adbes g, 10hagRrRPdRFt+hethrefefBriRgenti on can

be suitably used for |amnation ngt only betwe two filmlayers but al so
bet ween t h*882br FB?ea$F%ﬁ+Yé§¥rgg #ﬁ%uiBﬁHFt?§ﬂ§sfg?'a§Fﬁg gfter

| am nati on with the,_adhesive containjing th resen | vis curing
15 agert are. pretar GpryooereBt roeoaRbien ot STy S (hEPFETEaFs
prEferab'yé§§%t8 goﬁéaﬂge&OanHéé 8Ea r&ith”8£989t8£§¥niéhe same

t enper at ure and 38 Rours®Gr®hore have beeh necessary rn aging after
Ianlnatlonpﬁa?mssepaﬁaﬁbonaiskaQWbﬁﬁ%&rs&qaﬁiﬁwﬁa1yﬁ%qé¥h£§c@ﬁ5@méﬁ@d
above, the polyisocyanate curing agent of the present invention, when used
in a |lam nghp Behmehveoneaabkes skampesl ngromatbe pglpfsocyenatethe

| am nat e adhesi ve without shortening of the pot |ife of the | am nate
adhesi ve; sheheésrpplybbanglénai palgnethyene gélpisdoagadatsi ngrutle

| am nat e adhesive, the production efficiency of the laminated filmis

si gni fi®anTPy ARArbhedlikpe plibhatécadhésporanatag swehpabyi socyanate

curing agent of the present.invention has good, adhesiyity and the 31 z ~
APR 2003 | BiFRAREHRY LERF Ao AREENANaERg PREARGRNAAFRS AthEEPEHARAR W t hst and

even a SeV?BSrEEB?E&eETSBBEEEﬁat Hrkgﬁp91§hegB?L%E%RfYéﬂgte curing agent of

the present Invention is usable not h a Fam nate adhesive but also in
an S Ord'né&isb&@éﬁ&ﬁ&,tX?giﬂéh8§i¥8cy§n8€éthHH1tﬁe”@ﬂﬁét!81&@98i§bn9

medi um a coating agent, a prinmer, a printing ink, a sealing naterial, etc.
DESCRI PTI (ili @5 odilEn RREEERRER EMBORbPHDESnE0dTheopyanaté i heeatiihaftes
described in nore detail below by way of Exanples and Conparative Exanpl es.
Howeverg t hbbperedenedi hee@iPDdn,shydirdgaoatbd TDAst hyddogenbtellimted to
only the Exanples. Incidentally, in the Exanples and the Canarative

Exanpl es, XYdYieper didgocyapptes (herghnafigraabbegedatedprgdtctibhr of

i socyanate -term.nate ol ymers _havi ng_i spcyanurate group and

3 3pngh

ur et hane ngagﬁg?ﬂatﬁsb égﬂﬁggggg PREsASHECE ' raw materials 20 used
In Synthes%%t%é@%?bgig}+¥?eﬁéBgﬁgsé?KéﬁgkgwﬁndT e(1iike? frlbhadP (2): a

m xt ure of I'ght ratio) Polyol A "a polyether

di ol obtalB@adb&oadd&ﬁgn§5paagﬂgbeyanakbgedbei&ea-mt@maaﬁdlaboyaunber

aver age nol ecul ar wei ght =500 Pol yol B: a polyether diol obtained by

addi n @r opyllgreomxddesvoyanatpspparedi bbndrooheaid2ng z ~ aPR 2003 aver age
nol ecul ar wei ght = 1,000 Polyol C a polyether diol obtained by adding
propyl ene prilydspgyanatpsogdendtedl framnbbeaabpugeradyecarar wei ght = 1, 500
5 Polyol D:. ,a polyester digl obtained from3-nethyl 1,5-pentanediol and
adi pi ¢ aci 81i50rBePavEesagRiIRERPECBPRA-FEPERLNLNY BOOYPEBPGERTREES pol yest er

di ol Obtalg%%iL%%nE%bg?%gglabove poly- or diisocyanates; uretdione

bond-containing polyisocyanates derived from the above

25 poly- or diisocyanates; isocyanurate bond-containing
polyisocyanates derived from the above poly- or
diisocyanates; uretdione bond/isocyanurate bond-containing

polyisocyanates derived from the above poly- or
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1, 5- pent anedi ol and adi pi ¢ acid, nunber 10 average nol ecul ar wei ght = 3,000
Monool A: a pol yet her nonool obtained by addi ng ethyl ene oxide t.o m&t@ ol ,
nunber - aver age nol ecul ar wei ght = 400 Synthetic Exanple 1 15 The i A& of
a l-liter reactor provided with a stirrer, a thernoneter, a nitrogen
gas-introduci ng tube and a condenser was replaced with nitrogen. Into the
reactor were fed 100 g of TDI (1) and 140 g of ethyl acetate, followed by
uniformstirring. Thereinto was fed 20 0.5 g of magnesi um napht henat e,
after whi ciiasocgangtra; aterbodiingdeebhondenonbainlihgwed to take pl ace at
75C for 5 hours. Then, 0.b5 g of phosphoric acid was fed and stirring was
conduct ed B9lBOECEYANAtABUACL HVEdr AE ARt Ehehabpyecpahyira®s-f or m ng reaction
I R anal ysis confirmed 25 the presence of jsocyanate group and isocyanurate
group in tAtLFRE¥ANBReHs oADEt UrehonpBiReaBPRENCRRBALRLNTt he content of the
i socyanate 8roug was 9.2~ and,accordinglﬁ the content of the isocyanurate
group was BPlyisegyanaieppgessyednExe™ £her 8PAVE RALYTeB¥37.8 g of a pol yol
A and regction was,allowed to take place at 75C fox 3 hours to obtain an
i socyarrat eSgFBUGYEBARERAt ed prepol yner NCO-AL. IR anal ysis of NCO Al

(et hane or oup' | Rica, “pIPHRE"F22 RhcHOrohBATINATRGD 00T G ot be

confirned-shﬂs%EE£$311§hew6053995xg& EQ@uF%OEMaEﬁEemQi@Hﬁl@aﬁné-quand
accordingly the content of thé iIsoCyanurate group was 9.3% The solid

content waguhBe@%avéhageonbertudbrf weeqgh® 6Bl préreehbainedobyogel 000,
pernmeati on chromat ography (GPC) was 0.2% Synthesis Exanple 2 The inside of
t he sane rpactiarudariyegrefieBubliges09 EwadpBO801l was replaced with nitrogen.
Into the reactor 15 were fed 100 g of TDI gl) and 175 g of ethyl acetate,
fol |l owe by uni f Bhensther hngberhaverage masefudan. Beggbt afighbsi dipl

napht henate, after, which,an_i socyanurate-form ng,reaction was all owed to

t ake pl aceC9mPPPBRI; §A2g Hﬁui??sT%EﬁP §hes Lgwer gﬁ@éﬁhon€ EEFHLNARIf ed and
stirring 20.conduct.ed, at . 60C for 1 .hour. to_ terymi nat he
isocyanurggép?%%XanepgchPoﬂgvﬁ 8HéF9§FEl¥&ﬁ¥rr %e?hgh%r%%%%%%'of

| socyanat e,0EpUReARA1LEATUINHEILRLIGQUROEE SN EAC! LBReR’ 99HSE, LRethe
reaction product, the content of the isocyanate group s 7.6% and

accordi ngl yekhetcagt adheddvel tkhasi socyaquizeagnong vamed 8% Next,
thereinto was fed 73.9 g of a polyol B and a reaction was allowed to take
pl ace Hi 7856Gmpadet3lohowifsattbeshibai.n an i socyanate group-terni nated

prepol ymer NCO- A2. 34 21 APR 2003 IR analysis of NCO A2 confirnmed the
presence of isocyBfaHengpdll, {'bavyBAuFuPEtgRtaplikdtuPehHaReXYloup in

NCO- A2, but the Qres%nce gf bydr.oxyl . group co Ig not be confirnmed. |n

NGO A2, ¢ hETEBREeNT SEFTEn g0 Bhey i PLOYRo Yot S 03 S SERUPECADT BRIy t he

content of l,sQcyanur p s 89 so] i 49. 9%
The contenpgggckigé Tﬁ# ?ﬁ? %é%%i%gg Eér a&g§90_§g§°§§ﬁ%ﬁ§§is anple 3
The insi depgi-tt B¢ TARE tkeAGhAN 23 sUSRGFHoRyDY BBaD 3018 ExaARkesbnwes
replaced wth nitrogen. Into the reactor weré fed 100 g of TDI (1) and 214
g of exdyl haaetratg, sfinicleowhad kyrbbixiar @ratpr Hisngenéraldyntabowas 1kedrll3. 5 g
of a polyol C, and a reaction was allowed to take place at 75C for 3 hours.
| R anal ysi degenbifr ttbhe modepr edehydrofikyls dgiroupy athee dgrdumagndeur et hane
group in the reaction product, but the presence of hydroxyl group could not
be confirnE89IaTAEd 8§c i §4bgitoatdalhiyd campdritendisd roBPPaR&te group of

9.8% Thereinto s_f 0,5 of .magnesi um_napht henate and 2 n
isocyanurate-forﬁ?ﬁﬁ %gﬁcpyggo%ﬂé ﬁgPBREdOFo%BEk 1B1-aE8MBPR C?Fa? 5 hours.
Then, 0.05 0 rLhG_aci e an tileri 0 ed at 60C
for 1 houra?g %g?%?%@?gaéﬁg ﬁ?ggygﬁﬁﬁa%¥9ro§ﬁﬁ%§5 e§§¥?g§k%bgg§§§in an
| socyapmt e gg-QHl- hebliuldliss B&eﬁogﬁﬁ?&swgg%ﬁételBu%ﬂﬁgyﬁb%n%5 OfindO- A3
confirmed the presence of isocyanate~group, 1socyanurate-group and urethane
group, but thee hpuessyae g@oupdaeey  e@is0uhagOh@d , Neheb@egantiinged. 1 n
NCO A3, the content of the iIsocyanate group was 3.70 and accordingly 35 Z
1 APR 2003 lth¢netet adhesfiviehamalys hayendndles igroppopestées%% The solid
content was 50.0% The content of free TDI (1) obtained by GPCwas 0 . 3 %
Synt hesi s Exanpsethe5dihé cospdendf (alke,salrereeaanobeamensédnied, Synt hesi s
Exanple 1 was replaced with nitrogen. Into the reactor
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were fed 100 g of TDI (1) and 176 g of ethyl acetate, followed by uniform
stirring. Thereinto were fed 73.9 g of a polyol D and 0.5 g of ﬁi@ﬁk§MBn1
napht henate, and an 10 isocyanurate-form ng reaction and a urethanization
reaction were allowed to take place at 75C for 5 hours. Then, 0.05 g of
phosphoric acid was fed and stirring was conducted at 60C for 1 hour to
termnate the i socyanurate-formng reaction to obtain an isocyanate 15
group-term nated prepolymer NCO-A4. IR analysis of NCO A4 confirnmed the
presence offorsexpmpate gr pojyessecydiolata podypsaed amétibadéody oap, but no
hydroxyl group could be confirnmed. In NCO A4, the content of the isocyanate
group was polyesheraddoldi agbplyketevnetherofiiche mAspoyyaarhesake group was
7,8% The solid content was 50.0% The content of free TDI (1% obt ai ned by
GPC was 0. 49 lgyat pedysarkengte ss¥rE AiheldeaoPolHeashppateaBtBpras used in
Synthesis Exanple 1 was _replaced with nitrogen. Into the reactor 25 were
fed 100 g 8£C¥DRRAIR EH&Y9$?fdno#1@9hleQE§§EEQEP?EW¢%W%%nb@eLHﬁ?QHrn
stirring. Therginto was nagnesiug%ngghthenate, after which an
Kk

fed 0.5 g of
i socyantr aféPEd¥nPhg e A6 “%§s°§|F8ae8rt8° BF8ce at 75C for 5 hours.
36 21 APR 2003,Th QS P i Cj d.and. SkkLki ng was
conduct ed at 60CA o? f g88§eg88%e§%?;a?§&tgggiégéygﬁﬁ%gt3@$§?n§%éifeaction.
| R anal ysi gheo@f chiPde! RenRieneace ok bxamnpatat @ndeUBoARdunagcyanurate
group in the 5 reaction product. In the reaction product, the content of
the i socyaraia igiedupyWanbh<eXidad taeC #odl Bglingt R&oC ®inast oFf the
i socyanurate group was 10.1% Next, thereinto were fed 61.6 g of a polyol B
and 10.0 gcompopumdsotlo A dehydratdadi-condeas atlibaweeacs ibake 10 pl ace at
75C for 3 hours to obtain an isocyanate group term nated prepol ymer NCO A5.
| R anal{si s of Ne© Asasénpinermkdndhe fprempavadoseilectpdniremgkogyn
i socyanurate group and urethane group, hut the presence of hydroxyl group

coul d not BEEFRPYHES acHAGodeAY . SNECLHHCeRC G PRIPHE @SdCyanat e group
was 4. 2% and,accordi ngly .the content, of the.isogyanurate qgr .8. 0%
The sol i d COREEHT Meadad AFAL 4T “Cark e TSP T Lrccy JBCRTREAIS cre
was 0. 3% We%ﬁh\ﬁgg\ﬂﬁg&i@ %gzi-&r)e He%hgr%r%ftetﬂ% ntfag jeagk@r as used in

Synt hesi s ampl e 1 aced wth nitrogen. Into the reactor were fed
100 g of THeAa@yd@:@istﬁnﬂianicetah:)ﬂd,a%txahﬁdrﬁ)@'ﬂtfh tiha Uk Bedd ahirring.
Thereinto was fed 0.5 g of magnesi um napht henate, after which an

i socyahbr atnephorha lieg €286 cagdetdyvdricnas ial)l,owed dt esttales plaadel at 75C for 5
hours. Then, 0.05 g of phosphoric acid was fed and stirring was conduct ed
at 60C for anhysirides ,t &4%-natédd he i socyanurate-formng reaction. IR

anal ysis confirnmed the 37 21 APR Z003 presence_of i socyanate group and
i socyanurate gro@y iiFaSie OPEaddingh Ofr 9P 1NML SERECEE. %¥8W PYduct, the

content of ' t ro 7. 5% ccqrdj .cqnt ent of
fhe. 1 socyair mungi IS P, B HlIRAIT Y el 08 o
polyol B, and HrAdABH A —%étﬂi‘ﬁd- 1t,%—tﬁ1&%am&ﬁ%lat 179CH@anddieyr,s to
obtain an isocyanate group-term nated prepolyner NGO A6.” I'R anal ysi s of
NCO- A6 200nfii r3msh tdmedilcds,erncst Bu taneediaat 4 ,F-@én t arsatiydnuaimet@yasp and
ur et hane group, but the 10 presence of hydroxyl group could not be
confirmed. 1 p-iGDtadedivd chimmithydf- 1t I%e-pesdayamdtitcd ,grlowp- heamneddland
accordingly the content of the isocyanurate %Toup was 7.8% The solid

cont ent WashERIVY I vask enk, ffoqtanedipl ( 2), icnanad il GG 2mas 0.4% 15
Sy hesi s BELS T e sl ) (R U Lo 058 S0 L QUASS
vas ot 0 ¢ o Do TRl G el There e
i socyapur atf-f Q{dU{ibcane-1, 2-ethylene glycol, 2-n-eicosane-1,2-

ethylene glycol, 2-n-octacosane-1,2-ethylene glycol,

diethylene glycol, dipropylene glycol, 1,4-

cyclohexanedimethanol, alkylene oxide adduct of bisphenol
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reaction was allowed to take place at 75C for 5 hours. Then, 0.05 g of
phosphoric acid was fed and stirring was conducted at 60C for 1 HoupPR €003
term nate the isocyanurate-form ng reaction. IR analysis confirned the 25
presence of isocyanate group and isocyanurate group in the reaction
product. In the reaction product, the content of the isocyanate group was
8. 0% and accordingly the content of the isocyanurate group was 8.2% 38

21 APR 2D03 Next, thereinto was fed 98.8 g of a polyol B, and a reaction
was al | oned,t hydabegepaaee disfhenodr A3 andurad kyd eplet @ixiden adsdacyapdt e
group-term nated prepolymer NCO- A7. IR analysis of NCO A7 confirnmed the
presence ohydsogeaadied Bigphienoli 209cydow-aod egpudiay alidmimeishdes ggr oup, but
t he presence of hydroxyl group could not be confirned. In NCOA7, the

cont ent of hexamessyenedd agring wys y3eauddadinec @@l ngly the content of the
i socyanurate group was 6.1% The solid content was 50.0% The content of
free TDl (Lpophogengddadime )GPa akeriod ezl agy pitHaIad ohgdsl @hgTredd i nsi de of
the sane reactor as used in Synthesis Exanple 1 was replaced with nitrogen.
Into the r &Ot\fér SUWRET &F FYSEOKBL @FPU@MOATY NG O 1Bca5te, 15

foll owed b niform,stirring. Thereinto was fed 0.5 f magnesi um

napht henat © ater Whi c?ﬁioa:}%l%gdc%ﬁﬁ’re&?l@-nfomjﬁbe raé’é’g “on was allowed to

t ake pl ace @k +{3%Gthh . Hhen, D.05 g of phosphoric acid was fed and
stirring vvasthc nguf(?t ggigtrﬂ%eé for 1 hour to termnate the 20

| socyanur alrerefr@ Hahd J18RF tHO MerdtR ARl Y Hotr @itnigieed 1tha deesgipee of

i socyanate group and isocyanurate group in the reaction product. In the
reacti on prpedyestedrheliody edtainddidy sdayptaien igie Y wate rlik.at%omn o £
accordingly the content of the isocyanurate group was 12. 7% 25 Next,

t her ei hoo wasycdd S e tpnf (llg:-qrepyiarmmeyt ywalh snd acapaciaobomas al | owed
to take place at 75C for 3 hours to obtain a polyisocyanate curing agent
NCO Bl. | R %An¥R}&relartrRue Br &baf LikedusRadpReSEAEE 1D Mmaseyanit 8uU8 2 ~

aPR zoo3 group, isoiyan rate, group and urethane group in NCO Bl, but the
presence off*hydoin "’g'tﬁf Y Hwme et A NES BPYt he cont ent

of the isogyanalg g %“B?\@%%%lg’ and accordingly the content of the

i socyanur at e group was he solid content was 50.1% The content of
tree TDI (1) obt @an@_%eb?o@@a\&ﬁ)%rﬁ-t%%iiglmah%'t%eE@']EIc%r.%o-ﬁlaQ_e' nsi de of
the sanme reactor as used in Synthesis Exanple 1 was replaced with nitrogen.
Into the resitenr did®lyerthdmd G0 e afenkBloned, afud: FPéanplef, athogle acet at e,
foll owed by uniformstirring. Thereinto was fed 227.1 g of a polyol E and a
reacti on wESTHAUNESI ol aidled dncn &lcmoX-@l gnimalring I ahenpdi-s
confirmed the presence of c}%oq(;{anate group and urethane group in the

reaction 1% ing, jieq RENEEHONR Rhxihe ARANE-ERAERGD be

confirmed. The reacti pr o t had a caontent of isocyanate .group of 7.4%
Thereinto \Bﬁlolsl%ﬁ‘eesg:aeé é)lg% lofoﬂalh;o%'ﬂoﬂrﬁcr@pa}ﬁ AP ‘%\s‘neaaC an' Synthests

| socyanur atigid,Ad¥ Hhd A0 dind sl 4 ORI d ks o Arbbpatedr S
hours. Then, 0.05 g o% phosphori c aca!lg \/vas[;fedd,’Jl an‘gilg{i rring rWas conduct ed
at 60C2bor girdigurird aHeemt N el d hee I PO iaiHylleénd Q¥ dfbtchatRaCtd iaetihg10bt ai n
a polyisocyanate curing agent NCO B2. IR analysis of NCO B2 confirned the

presence ofcardmmadieatar gligipenyk ampdmnadtes) 25 group and ur et hane group, but
the presence of hydroxyl group could not be confirnmed. In NCO B2, the

content of the i $&cydeatRe Meblod 4%phane fadbme mAnt iedorfiodnt of the
i socyanurate graup was 4, 0% The solid caontent was 40 21 APR 2003 50. 0%
The cont ente’@%“ﬂﬁreg'e pI%IY (CBYThE o) s R XY PESRH RS ) le 10

The inside Qf t t d j.n Synt [ EX lLe 1.
ropl aced vitls HEIGRY T ITE AR YT S0P DA 68, & g of

I B, ?'g}g i on. : Id)fr\q_g: Z . IR
gngloy)s/?g confi rn@drﬁé}%ﬁ%ﬁ%@%f |sock§gnéar?%e%’?%€%’eﬁc?pﬁ% éﬁ%’é&ﬁfﬂgsi n
the reacti afet¥Qfiiiio fulittin tdie tHEsENGE finkf, elrPXanl a9y QP nedd N0t be

confirmed. The reaction product had a content of isocyanate group of 30.7%
Therei nto vgre dedrdnthigi@fedaassidieagint@iend bwhd edulplienol , and an
i socyanurate-form ng reaction was allowed to take place at 50C for 5 hours.
Then, 0.3 glighilte ghoshwmial emilh mesn fredh 1 cottb ktused nin v tdmesdisctoefid  at
60C for 1 hour to termnate the isocyanurate-formng reaction. At this
time, the content of isocyanate group
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was 26.1% Then, thin-filmdistillation was conducted under the c?qdmmiﬁmf
of 120C and 13 kPa to renove free 20 HDI, whereby was obtained a

pol yi socyanate curing agent NCO B3. The yield was 550. IR analysis of

NCO- B3 confirned the presence of isocyanate group, isocyanurate group and
ur et hane group, but the presence of hydroxyl group could not be confirmned.
In NCO B3, the content of 25 the isocyanate group was 5.2% and accordi ngly
the content of the isocyanurate group was 9.7% The solid content was

100. 0% Thethmordkente -aferftiem ddDipadiytesivesd ddy 1IGPG ol thetd imid hesi s Exanpl e
11 41 21 pPR 2003 The inside of the sane reactor as used in Synthesis
Exanpl e 1 wastaigmdadad thig lkeapalyogarizaltdtom tdfe thea@bovenetislfsgd ab@d g of

TDI (1) and 101 g of ethyl acetate, followed by uniformstirring. Thereinto
was fed 0. P st e mqiaaomwermtle'caamrat\muameem diols

i socyanurate-form ng reaction was allowed to take place at 75C for 5 hours.
Then 0 05 RFQUGHH U ¢ aftidd SEaT tHaw Mad-estliadyi @W%’&Tduct ed at 60C

f or gur to ternl atﬁ t he isogcyanurate-formng react. to obtain a

pol y| o) yaﬁ%ﬁ B, PORYSRH a§e01d B4 confirmed the
presence of |500éan% e %\A,Qgpogle&?} ﬁg_%ég ﬁ_%}r% I%?OU I n NCOBglf the cont ent
of the isocyanat Pa o]

i t t of
free 15 TDC TP obt é%aﬁoe%@bbﬁl‘%s’é%i‘)é W”ﬁ;@fi Steatfis %QQ%SEatZ
curing agefislly iMogrttha\esa MBEErddeddte PN itddptend L% itaaeet ent)

shown in Ta Ies 1 to 10 to prepare polyisocyanate 20 curing agents.
Stability vpdlygromy Iems eapbly icdomimated o Iye wgdrnse mMadidd eacdhgv th a
coupling agent were stored in a dark place at 25C for 1 nonth to eval uate
their d0abisubst@ntuialily itwo iylrdiywl @®upealimttihen wtlameled O No change
is seen in appearance (neither solidification nor generatlon of precipitate
or suspended nat A& Ghe ) C%Eounﬁl (RRR 2002 C@MaRdéq e‘appear ance is

seen (solldlflcatlo ener atj on precipitate o en ter is
seen). 5 [ e ’ofgcb‘gseex% aapé)or \ﬂeé}te‘&’\s{%:@% “Bﬁse r‘%‘art he raw
materi al s t lﬁﬁgﬁﬂi Polyol F. a

pol yest er giﬁﬂlogF§%£6Q$ y gﬁ%%b Qﬁ% neopeqt glycol (1/1 by nol ar
10 ratio) and sehad @iasl @dwﬁmqlazg aGled Gh kny pf@'s%rntr 3lpv@hnt idn,
nunber - aver age nol ecul ar wei ght = 000 Polyol G a diol obtained by adding
~ - capr_lﬁl agimeierabld; hal netdy |adlkydt ajx@iup aim oziewderehb alarsaige uygl ecul ar
wei ght 500 DBTDL: dibutyltin dilaurate Synthesis Exanple 12 The inside of

t he sane r ekt orofastheatbswltSyng (febies iBeanpRe surhs ar dpbacedmppuhdni t r ogen.

Into the reactor
there can be mentioned, for example, polyester diols

obtained from a side chain-containing low-molecular diol
and a dicarboxylic acid; polycarbonate diols obtained, for
20 example, by an alcohol-eliminating or phenol-eliminating
reaction between a side chain-containing low-molecular
diol and diethylene carbonate, dimethyl carbonate, diethyl
carbonate, diphenyl carbonate or the like; and polyether
diols obtained by adding an alkylene oxide having 3 or
25 more carbon atoms to an active hydrogen group-containing
compound of two functionalities. As the diol compound (a2),
particularly preferred are a polyester diol obtained from

3-methyl-1,5-pentanediol and adipic acid, and a
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20 were fed 350 g of a polyol F, 75 g of a polyol G and 215 g of ethyl
acetate, followed by uniformmxing. Thereinto were fed 75 g of NIN ARRNH(D. 1
g of DBTDL, and a reaction was allowed to take place at 75C. Wen the
presence of isocyanate group was not confirmed by IR analysis, 285 g 25 of
ethyl acetate was fed, followed by uniformstirring to obtain a

pol yuret hane resin PU-1. The solid content of PU 1l was 50.0. 43 z ~ aPR
zoo3 [ Eval yatyi ives]y:Exanples 1 to 40 and Conparative Exanples 1
to 28 A baggl:ygs%ix&rpgng’gg%&?& ]r?&%)aigents) were mxed in the proportions shown

in Tables 1 to 19.£0iREcRden LaRkaabacy Adintiyen ARrlnieyARieR piae

| am nat e adhesives were subjected to v tests. e ts are shown

in Tabl es kdsqnl0etdf ! @HNCricdl RomPeatid QRN HajGhd amnafeadhesi ve
prepared was cast on a 10 rel ease paper I n an as-dried thickness of about

100 Vim Thedregd mdledidlagase iRprelo fvad aldowed oo nglyabd alsedbGsf or 2
hours and then placed in a hot-air drier of 80C for 5 mnutes. The rel ease

paper was hakessauty din tdombdmagricand idlh ot acitiaed hdrdyenf @rolp-hours
to produce a 15 lamnated film Fromthis filmwas punched out a I~o0. 2
dunbbel | sgosithiiad ngy cPMPonE30 Loro axeaplie adhe tabsvepmend ioniesl tlest- pi ece
was heated at a tenperature elevation rate of 10C mn while _applying a | oad
of 49 kPa MRdESdatwdr@dyarhd heorboviargensiipnest lowemodaculiagce” was

measured. 20 .The.softening . point was deternmined as at erature when the
test piece agﬂ‘d’\%&croélﬁﬁd & rlé‘twcﬂorjrfc&l%§°$ﬁ°.el Vifs G0 SV SEL R ease

measur enen I r IV, | ac i le.bho ; e bottle
was storedtﬁlﬁn%f%&gtoggjr%g%% of(%fgé%‘r‘%rﬁf%ﬂgﬁﬁr%fé%g%g Fﬁe&ﬂpscgg.‘ty of the

adhesi ye VREHRASYSE UBING & BANRA WRRARIETERAT e agan Tnitial

viscosity. The abdve bottl'e was stored in the sane water bath of 25C for a
further 24 medwonlaangdly®ly,i SCosighy-nefl ddid aadhediyed Waviddy a 2lamifeR-2003
nmeasured using the sanme visconeter and talcen as a viscosity after 24
hours. Thergexagiecalcdigcatled avedigdosift ywame ridege 2(,%9000f orher ddivesi ve
according to the followng formula. 5 Viscosity increase (% [(viscosity
after 24 hé&gdeculay Mmoo dEod «t Prlyatihgramaasdosi ty)] x 100 The
viscosity increaﬁg was eval yated acc rdin%a%? t he follomﬁng t andar d:

0,
10 OO Viscosity |nm(5ﬁoga§€‘°|cé’aln € OTENPIOR" e BLEPY LY REF e is 10 to
2% T S Rt i MK G, RSO
of the isocyanurate group is preferably 5 to 25% by weight,
more preferably 6 to 23% by weight in terms of solid
content. When the isocyanurate group content is too small,
the curing rate of the resulting adhesive is small and the
20 aging time of the adhesive tends to be long. When the
isocyanurate group content is too large, the viscosity of
the resulting polyisocyanate curing agent is high and its
workability tends to be inferior.
In the isocyanate group-terminated prepolymer (A)
25 having isocyanurate group and urethane group, the content
of the diol compound (a2) is preferably 10 to 90% by
weight, more preferably 15 to 85% by weight in terms of

solid content. When the content of (a2) is outside of this
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1. First nethod (Il am nate adhesives AD-1 to AD- 13l A corona-treated nyl on
(Ny) filmand a coronatreated | owdensity polyethylene (LLDPE) fil \A@'ﬁm
set in a dry lamnator. Then, a | am nate adhesive was coated on 2
corona-treated surface of the Ny filmusing a gravure roll. The anount of
the | am nate adhesive coated was 3.5 g/ ne. The adhesive-coated Ny filmwas
passed through a hot-air drier of 80C and adhered to the corona-treated
surface of the LLDPE filmusing a nip _roll. The nipping 25 conditions were
100C and 0.z2ng®y. theRdhgfivn wiresidu@fedhs maifdng admiidq o obtain a
| am nated fil The | aminated filmwas cut into a 15-mmw dth and the cut
sanpl e was %‘?]’g%sectt%cpq ¥ T-peel test. The peeling 45 21 APR 2003

conditions were tensile .speed = 300 nmmn and test atnosphere = 25C x 50~
RH. Separately, t]ﬁ’eﬁitﬁem &cg&qqq%%ug—ﬁee&%%mgeg@gqﬁro @)rectangl e

vas at tho 'R JHTREELAT @ ECAAE MR AW Tl ges of

t he | aniknat rs chﬂfbri%ﬂ?e ' - Feoreh 4

condi tim(j)ns cg% OéZIJ{ZL'SC::Lg 0."3 MPa m‘ff’ ?e%?nfﬁ%ﬁymiqﬁag%#%m%%;d was
placed a comwms prdrewakly LG Rlka e digtd Sy Hdiald odeisargent for hone
use for apparel, i.e. Attack (registered trademark, a product of Kao

Cor por at i organtiéret unshenedhehdsbeyadateagroapt congead usdebot Bmagandi tions
of 220C, 0.3 MPa and 1 second. The resulting bag was stored at 50C for 2
weeks and thhen adheshignr \ador drogt happfe drieen cee s Hiritihe rgdhtdsel veantieratse e df i | m
constituting the bag after storage was cut into a 15-mmw dth and the
resul ti ng RHPHSYWekiIGiH)tect ¥@enotheTisesyanase. grREPpEeONttRytedfditePons

were tensile speed .= 300 mn apnd test atnpsphere = 25C x 50~ RH. 20 The
filns Eged Jvﬁa"?gge'agcrfeollfecﬁﬁggw & sWe.Ll"(?Z‘?St HERS:19% - n), a product

f T b ) » i TUX- i ck 130 ~, m, duct of
'(I)'ohcg?/IOoOCoCP(;l,e)f_itﬂdﬁJZt‘y_gaﬁéIelcéodr?dllne%%lg% I(Ita%e(r:fa?gsaidhesi vesmAD zli4p'[8 /li([:} 6§~
A corona-treated ;l yi%tdg%.laﬁﬁecé qmgh?éﬁtﬁa(t%léﬂpﬁéddggn@} gl num (Al)

foil and a corona-treat unstretched pol ypropyl éne (CPP) filmwere set in
a dry 46 IvARR ¥chdmameduy, udwed, im deipedsemdhiasiert: was pat ed on
the corona-treated surface of the PET filmusing a gravure roll. The anount
of the | ampraieraihssiycauznwdl wist Birted)/bi . s Ubtecdinsi ek coat ed PET film
was passed through a 5 hot-air drier of 80C and adhered to the Al foil

usi ng &°ni PFHAMC ThelSAGFAMET A t (s AL YIOsE h@ Il ahadpso Next , the

| am nat e .adhesi ve. ted the Al foll [ I.I. Th
amunt of (HS S 1R & SHHE Ve Pbiat B SER 52414y nBMSTREBEIPEFm(RY foil
I ami nat ed fyldn P Mdg%%%@dgﬁﬁjﬁl‘e coated on the Al foil was passed
r of 80C an

through a hot-air dri C adhered to the coronatreated surface of
the CPP film using aHd prgnic HigsudRtindd Qi ahereecanl¢RC and 0. 3
MPa. Thereafter, aging was conducted at 35C for 16 hours to obtain a 15

| am nat ed fmdmbiomexl/| afvmatsednglid Mutes ahdve-Mentadifedmanrendithicand t he cut
sanpl e was subjected to a T-peel test. The peeling conditions were tensile
speed 203001 kkfonyRRATRE t (@) atabipialic d2500y BegkaRt. doiceparat el y, the
| am nated f|lm obtai ned above was cut into a rectangle of 25 cmx 30 cm

Two such r %ﬁﬁﬁ%ﬁp%ﬁﬁﬁyI9£ﬁ4uﬁQﬂF?Rquﬁ&n¥qﬂaHﬂ%ﬁ#ﬁQQK%&&F%ﬁ the outer
surface of {hie; ¢ ecfu.‘tfdrﬁ]g;ﬁeargbnoateeJr%ean@i trl‘egdt VS AeR Y, W/ annate
ot her than ©ofe shori Side were heal-seale
bond-containing polyisocyanates derived from the above-
mentioned diisocyanates, carbodiimide bond-containing
25 polyisocyanates derived from the above-mentioned
diisocyanates, and uretonimine bond-containing

polyisocyanates derived from the above-mentioned

diisocyanates. The organic diisocyanate (bl) is preferably
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25 under the conditions of 180C, 0.3 MPa and 1 second to forma bag. |In
this bag was placed a tomato ketchup/salad oil/vinegar (1/1/1 by i@ﬁtm03
rati o) m xture. The unseal ed short side was heat-seal ed under the
conditions of 180C, 47 Z 1 APR 2003 0.3 MPa and 1 second. The resulting
bag was subjected to a retort treatnment of 120C and 30 mi nutes. The

| am nated filmconstituting the bag after retort treatnent was cut into a
15-mmwi dth and the resulting sanple was subjected 5 to a T-peel test. The
peel i ng comf t36RMmatee edibfrfYanakredar Boou by b RhdfQesthait nosphere =
25C x 50% RH. The films used were as follows. PET film E-5100 (thickness:
12 ~, n), a PP¥CEYLBY- Toyobo Co., Ltd. 10 Al foil: Al Foil C (thickness: 9

Vim & product dis Torecr bRt ld fsompT BTl SResd BAR F8a567iam nat .
dhesi D- 6 AD- I 1
eoin(o. aonaniohedh: £k PEBRLGY 1 00% o TRYTTRBbE P PR o

NCO-t er @ na [ epQl,V S |, .

Cont . ) NeD ALSEkbo RS SEREES RhoE VREFUAEE A s RS BN o t eni ng
poi nt () 24623024 72812102292 38Na SOy &4t & PCHERFELENESd Dyt StB SR d
(thn)Ny/Lﬁ%%E‘~7. 8.57.08?59.18.§9§%Ebterg%n?§ POy

r esi st anceAppkps hi cafd opébpethod GolyoDs CoatCoprdilnesd ofr ¢ etngtdbove
(N cm Ny/ LLDPE1~6. 98. 46. 78.28.97.79.4 1): In each neasurenment of the
adhesi on stlewegndleduyy LpoPFo bs . ExXreplpesl yhyalmicd atleoholt Hé2)LEBE fil m
stretched. 49 N-s a -o NO Table 2 Conparative Exanpl es123456Lam nate
adhesi ve (neRefarniBhp- ascrnpawnd 1oy ingrsubskaet fakln: 2 gob yvarksdegwyl
resin(a, as solid cont.)PU-110010010010010010DCur i ng agent : ,

NCO-t e ﬁﬁna?%%%?%p%??n%rm?b?cgéagdv?ﬂght of 62 to 300, "in view of the

t.)NCO B B425C- L1515 te-f ' tal yst
(3) TERD. 05SGF TN TR B e L Ly 80057 3905635224V: saoai ty o oS
i ncr easem%%ﬁgni§5%@;%%%d Méfﬁg?ﬁ?eé\?pg@p%r&gr O(YB )8Det er gent

resi st anceAppear anceGoodGoo art | yGoodpeel 'edpeel’edAdhesi on
strength (Nigvlfy/ bi&Phk3nd3g23up,. 4he S5doRt&Rt oA thd® isdephgate group
Exanpl es891011121314151617Lam nat e adhesi ve

(nane) AD- 1428 pBabet 8Dy 17 ADo 1308- BY Alde 2ORD), 2idbe 22vEE@3Hake T et 5%
pol yur et hane resin(g,_as solid ]

cont . ) A3 1101 190190% 061 (bevns 001 092 bbd coentenl- ajdyan the content of

NCO- t i d | , lid \ .
Nom SN, B EEP SR8 ke (5088 058 2boNEER K 20K B 199 SRR C. 1 5Ny

215A5D- 110 ONS S NniNg: RQI . :

(O a603391 55005 309 58080740 31 884k i cient B e o R oo SR e P
strength  content of the isocyanate group is too large, the

(N cm PET/ Al' ~2. 62. 92. 62. 93. 23. 03. 02. 43. 02. 9A1/ CPP6. 06. 76. 06. 66. 86. 76. 76. 65
. 96. 8Adhesi pessiténgt adhébtng Béhésrevoshow low flexibility when
treatment PET/ AAMI . MI. MI.MI. MI. MI.MI.MI.MI.M1.Al1/ CPP6. 26. 56. 26. 36
56. 36. 8. 26c@6e8- M | . indicates that nmeasurement was inpossible. 1): In

each neasurenent of the adhesion strength of PET/ Al of Exanples 8 to 17,
the PET film frackfirSRechfsc sgxamples of the isocyanate group-

terminated prepolymer (B) having urethane group, the

followings can be mentioned.
Polyisocyanates obtained by urethanizing TDI with
25 TMP:
Coronate (registered trademark) L produced by
Nippon Polyurethane Industry Co., Ltd.

Sumidur (registered trademark) L-75 produced

19



0 Tabl e 4 Exanpl esConparati ve Exanpl es181920789101112Lam nate adhesi ve
(nane) AD- 24AD- 25AD- 26 AD- 27AD- 28AD- 29AD- 30AD- 31AD- 32Base resi n: polMufPgt ighe
resin(g, as solid cont.)PU 1100100100100100100100100100Curi ng agent:

NCO-t er m nat edpr epol yner (g, as solid

cont . ) NCO- A520NCO- A620NCO- A720NCO- B120NCO- B220NCO- B320NCO- B420C- L5555555252
51 socyanate-form ng catal yst (g) TEAO. 0125Sof t eni ng poi nt

(C) 2272302302502203523835214Vi scosity i ncreaseO000000000OkAdhesi on strength
(N cm) PET/ Al | ~3. 42. 63.19)4 . Sim B3onid . BE3y €53 . (i IERRY . Q6. 2a.18B. 03. 44. 52. 85. 06. 6A
dhesion strength (NNcm after

retorttreat nent PET/ Al ZEakénate . (registters? tmadamank) . MY CPRzead WBd 6. 52. 83
.53.32.74.26.2 M. indicates that neasurenment was inpossible. 1): In

Exanpl es 18 to 20, brdakafekeda pelrenicad okrdikseies, tlded measur enent of the
adhesion strength of PET/Al. 2): In Conparative Exanples 9 and, 11,

del ani nati on occRP+E4SPEYRPALEy PRt BRedERE URERERAN HT 106 RIS BN N
strength after rﬁt}@[t treatnment, of PET/Al and AL/ CPP. 52 0 O Table 5
Exanpl €521222324725" 26 27Lam nat e adhesi ve

a5 50l 10 cont ) PU- 1100 T0BT00 B060RBOTS0Ta Wi Soedt FOLMEELARIE rest i

NCO-t er m nat edpr epol yngt 4 G r@Se$0! it 4.

cont . ) NCO- A125NCO- A225NCO- A325NCO- ‘Ad25NCO- A525NCO- A625NCO- A725Si | ane

coupl i ng agent (g) SC- 18uRS@u2B9. FEOLEST BP. 2501 BIn@ SR pbi | Eotmidd time
of couplingagent-m xed curing agent of t eni ng poi nt

(C) 246230215232210230236V} stbdity i ncr easeOO0O0000CAdhesi on strength

(N cm) PET/ A11~2. 73. 13. 03. 13. 53. 23. 3A1/ CPP6. 87. 06. 46. 97. 86. 67. 0Adhesi on
strength (N cm afterrBakepate D-160N produced by Takeda Chemical

treatment PET/ AAMI. MI.MI.M|]. MI.MI.M1.Al/ CPP6. 26. 36. 37.67.06.56.7 M.
i ndi cates that neasur RS YREeS ndd<tible. 1): In Exanples 21 to 27,
breakage of PET filmoccurred in e, measurenent, of .t he adhesi on_strength
of PET AL 7 5 roANbSENanREes " ehRiFEa o hEesn 8Dt 5 H5a A EAT LR adnesi ve
(name) AD- 40AD- 4 42AD- 43AD- 44AD- 4A5AD- 46Base resin: pol yurethane resin(g,
as solid cont.)PU-1100100100100100100100Curi ng agent :

NCO-t er mi nat edpr epol yneskéflat@SpSP40l produced by Takeda Chemical

cont . ) NCO A222. 52012. 520202020C- L2. 5512. 5C- SL5NY215A5D- 110N5D- 120NSi | ane
coupl irg agent (g) SC 1n@bdtHDeHILEASSC- 20. 250. 1250. 75Stability wth tinme
of couplingagent-m xed curing agent OOO0000CSof t eni ng poi nt

(C) 24523021723123523528i%¢6 c bsbgistered abratauodondried] vk greduged by

(N cm PET/Al'l ~3. 03. 33.03. 23. 83. 43. 4Al | CPP6. 27. 06. 46. 97. 87. 27. 2Adhesi on
strength (N'cn) after 4itsybishi Chemical Corporation

t r eat ment PET/ Al : . ALl : 7 .2 MI.
indi cat os that ngskirarekendse Phiathraiby dyetiatidind ol Adfv] o
breakage of PET film ogerensde! pi 0 BASHEEENy OFakiids ddhaRiom St engt h
of PET/AL. 54 NO O Tabl e 7 Exanpl es353637383940Lam nat e adhesi ve
(name)AD- 47AD- 48AD- 49 Ah SOHEY BAAP-B2Base resin: pol yuret hane resin(g, as
solid cont.)PU 1100100100100100100Curi ng agent: NCO-term nat edprepol yner
(g, as solid Polyisocyanate obtained by urethanizing HXDI with

cont . ) NCO- AL120NCO- A320NCO- A420NCO- A520NCO- A620NCO- A720C- L555555Si | ane

coupl i ng agent (E¥BE-10. 250. 51. 25SC- 20. 250. 1250. 25Stability with time of

coupl i ngagent - m xed curi agent of t eni oi nt .

(O 230215232227230228\#%@%8??9 Pﬁi? %%s%&éjtff&gh‘é?s%’ﬁe‘%? rehgRiral

(Nl cm) PET/ Al |l ~2. 83. 23. 3d 73t03' 4A]]£1:C‘aDP7. 26.57.18. 06. 77. 1Adhesi on strength
(NNcm afterretort naustries, *

treat t PET/ Al . . I P 4 7 : MI.

i ndi cates that nwegs%én%{lyv\%éc' rr%%géi ﬁ%.ig% gg%ﬁté%gp}%glégt(tgo 40,
breakage ohgRES:ibk! A-E6EHIRGd tbNthBeprRasHECNROENRiohNeLBENRELOAgST rengt h
of PET/Al. 55 0 Tabl e 8 Conparative Exanpl es131415161718Lani nate adhesive
(nane) AD- 52Abib4 4k EEADiESAgaEZA@ geBapeteeminatpal puepbhgmerr eahn(g, as
solid cont.)PU 110010010D100100100Curi ng agent: NCO-term nat edprepol yner
(g, as sol hdviagt isdEPaAd2a2eNgDoBH2aNAOCBER2HAGE- BRAGHICONBALREI | ane

coupl i ng agent (g)SC-10.250. 250. 250. 25SC- 30. 25Stability with tine of

coupl i ngagent - m xed curi ng agent XOOOOOSof t eni ng poi nt

(C) 23024723733240230Vi scosity incr ease?@OOOOOAdhesi on strength

(N cm PETI Al ~3.01. 21. 83. 01. 1Z. 9AI / CPP6.53. 03. 14. 22. 86. 1Adhesi on strength
(NNcm afterretort

treat nent PET/ A12~M 1 .1.22.72.11. 02. 1A1/ CPPZ~7.02. 83.53.42.63.2 M.

i ndi cates that neasurenment was inpossible. 1): In Conparative Exanples 13
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ab600 Tabl e 9 Conparative Exanpl es1920212223Lam nate adhesi ve

(nane) AD- 59AD- 60AD- 61AD- 62AD- 63Base resin: pol yuret hane resin(g, ldsARRollly
cont.)PU 1100100100100100Curi ng agent: NCO-term natedprepol yner (g, as
solid cont.)NCO A220NCO- B120NCO- B220NCO- B320NCO- B420C- L55555Si | ane coupl i ng
agent (g)SC 10. 250. 250. 250. 25SC-3D. 25Stability with tinme of

coupl i ngagent - m xed curing agent XOOOOSof t eni ng poi nt

(C) 23025021833235Vi scosity i ncrease~~~~o0Adhesi on strength

(N cm) PET/ Alsbeyadht4? gaduptteaticRRed0prapobymes. QBJhbsivangstrehhahe( N cm
afterretort treatnent PET/Al2~M 1. 1.42.82.21. 2A1/ CPPz~7.23.03.63.42.8 M.

i ndi cat es gFSUPTESs prefemablas LioPddssiobll80/190,| pacsdpgalarilye Exanpl es 19,
breakage of PET fil.moccurred in the measurenent of the adhesion strength
of PET/ Al. prefemabdymd&0dt ko BP0 in tgsmanicdatiedahN satdPred partially
in the neasurenent of the adhesion strengt_h after retort treatnent, of

PET/ Al and SRIACpsontent, sihen thapproReipParht (Be 1s too large,

Ex | 2425262728 i t dhesi .AD- 64AD- 65AD-.66AD-. 67AD- 68B
o e e U IS Y R 2 B GR1 801 Do aur

t: NCO-t 1 Rat I . i .
Cont ) NOO 2200, 5 5us SREERE dodyidBohdhate puring agent for
(9) SC- 10. 25QA%ace3 Bratrfd 3R] S QOMIUAIG, f(ggmapl_gl q@hal Y8k content of

(g) TEAO. 01250. 0125Stability with time of couplingagent-m xed curing

agent XQXXQ&%afd eidtyaint L) 1k phedddbagos ty 200 &9s ¢RgaK QAdhesi on
strength (N cm PET/ A13. 63. 43. 43. 23. 1A1/ CPP5. 25. 47. 07. 07. OAdhesi on strength
(N cm aft etoret gteferably 7 to 18% by weight in terms of solid

treatment PET/Al' ~2.92. 7M1 .M 1. 2. 9A1/ CPP1~5. 05. 16. 97.13.8 M 1. indicates

t hat nkBsurc®Pd@ntvas i npossible. 1): In Conparative Exanples 24 and 25,

del am nati on occurred _;?Larti a:?lﬁ%) i,n the neasurenent, qf tple adhesi on strength

after retort tre Filage SeHPALing dISNFCHE) BEeR 1 NS Brggentay Apr
2D03 I n Tahl tq 10 - L ronate (registered tr rk) r et hane
bond- cont aiqﬁl S’f\edl ]tplcﬂ%y i 1550 (%f;c/éaP ﬁftse%q}ﬁar‘f%é’ d (t\‘hr%o r%%‘}glogﬁ'ﬁl d %%5,@5‘ l;(Lp rf é 5 Iﬁlgtl gof

NI PPON 5 Pq_l\gLJRETHANE | NDUSTRY CO., LTD., isocyanate group content = 13.2%
solid content” - 75% an ethyl acetate solution C-HL: Coronate HL, a

ur et hane bond- cont ai ni ng polga galgi(kﬁ{)qeri vedifyrom HDI and TMP, a
product of N PPON POLYURETHANE | NDU TRY CO, LTD., i socyanate group content
= 12. 8% sqlwhkemxint entis a7métharl efrodp acethat etdgllutgrowphY2hdAm Mst ec
(registered trademark) NY215A, 15 a urethane bond-containi ng pol yi socyanate
derived fr@h |iPegsid ofivl, %@ prioduct of M tsubishi Chemical Corporation,

i socyanate group content = 10.5% solid content = 73% an ethyl acetate
solut fon 50 D 100 Mpa R Al Aty B RISk JDAIROROVRLEPEL hane

Do e R AT ORI 0k Hldi s i 2, ot o
adhesivity, heat resistance, chemical resistance, etc.

20 However, addition of a silane coupling agent to a base
resin, particularly a base resin having a functional group
such as amino group, epoxy group or the like may give rise
to coloring and/or viscosity increase with the lapse of
time. This is considered to be because the functional

25 group of the base resin reacts with the alkoxysilyl group
or the like of the silane coupling agent. Further, since a

silane coupling agent generally has a functional group

such as amino group, epoxy group or the like, if the
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i socyanate group content = 11.5% solid 25 content = 75~, an ethyl acetate
sol ution D-120N:. Takenate D-120N, a urethane bond-containi ng pol yj sy 20at e
derived from H6XDI and TMP, a product of 59 21 APR 2003 Takeda Chem ca

I ndustries, Ltd., isocyanate group content = 11.0k solid content = 75~, an
ethyl acetate solution TEA: triethylamne 5 SC 1:

y-i socyanat opropyl tri met hoxysil ane SC-2: y -isocyanatopropyltriethoxysil ane
SC-3: y -am nopropyltrinmethoxysilane As is clear from Tables 1, 3 and 4,

t he | ani nasélapeadhepiliag Apentt andDa7paiyisdcyanabeADuzéngf ageahples 1 to
20 showed a small viscosity increase even after m xing of the base resin
and the culfBgShgerd andthadfersupfi @i maxtpse,| the. 1yecyanptsegranbnat e
adhesi ves had a high softening point and high reactivity. Therefore, a 15
suffici ent O&r 688l FBKLRG as&eﬁi6ﬁap§5cwﬁ§hd§gedfPBCHAOEaZaaéﬁup|aée under

t he filn}forning conditions (25C x 2 haqurs + 80C x_5 mnutes + 35C x 16
hours). futfRePllPRe ROUPAANHaROERtUE Ay TREVLTARALKat BRadREERRES, 11

suf ficient _adhesi. it% wa btained in orﬁ agi n tkne of 16 hours 20

(this i? 1Y%58959é§s 8¢ 38 eP&FSﬁanﬁgiﬁget'ﬁB?? gé r&™Erear from Table 2,

the lamnate adhgshugs AR 8,880 2R:9.01PPHRALALANES EYaMPheRageand 2 have a
nd a i ngl'y a suffti

hi gh softening pornt a ccor cirent crosslinking reaction is
consi der edstgrhgeeskaken iRkacat HaWaweisableseo2stbaBl BAbeagflBgsiues showed
| ow adhesivity because the pol yol used therein had an inappropriate

ol ecul ar wei ghe. roeRpearatingg vibgaap! eohpusen8snanfAohy el thbawetdghhe sane
tendency as Conparative Exanples 1 and 2. Conparative 60 21 APR 2003
Exanpl es 3bafidre shewadea | Dhvispfhewengr ponetdana ldaegef smace Sof fici ent
crosslinking reaction is considered to have taken place under the
above-hent E6eEa 9L PRl @nniex§ raoR@borods. miKangdhasdon daméngtR was good; 5
however, si %e there was no sufficient curing, the detergent resistance was

i nsuf fi ci eRENCEIFSaPAt Ve -ELRRONETE, tWRPc Hafabesnc ORELREHF on of the
| am nate a i AD-13 o arative Exanpl.e 5 and,a.catal yst, was
i nproved igggaggﬁggg?'ViV&eggg%eg &ngéchg?ﬁngnaaggFi%% ggSéf dt 10 short

0 POt || f BanBebel B ul SoRpkiAne U3 pks il Lhbatl! obRaXhew; cholligesoat i ng

operation of the |am nate adhesive. is clear om Tabl'e 4, "the I'anmi nate

adhesi ves Ab2h amd aARe3dvef haegnpakalfifie iexgdnadassivang foradndahhndhg
softening point and are therefore considered to have given 15 rise to a

suf fi cl®nt acdasdhiatlednd ileackipableHofewdithssandénghe peleuke wmsedrtherein
had an inappropriate nolecul ar weight, they had | ow adhesivity. Conparative
Exanpl e 10t¥epkgens .poTherefastedat hamipaet ageptye afoCowpEeEei ve Exanpl es
7 and 8. Cbnggrative Examples 9 and 11 showed a 20.l ow softening point and
theref ore K& “SFf t&EE SR o LEAUHSTg & E3dANENCPYEPLIAYI 88PBE -t 0 have taken

B e e’ oo AT BBSE LT8R 18 CRG! LiEpe TEcRES, o
adhesi on stin¢Raih ol hak " &ls0flunctional groups, -NCO and -Si-(OR),

20 (wherein R is a methyl group or an ethyl group). Therefore,
it does . not react with isocyanate group-terminated
prepolymers under ordinary storage conditions. As a result,
the polyisocyanate curing agent of the present invention
has good storage stability.

25 In the present invention, the amount of the silane
coupling agent (C) used is preferably 10% by weight or
less, particularly preferably 0.1 to 8% by weight of the

total isocyanate group-terminated prepolymers. When the
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25 treatnment was insufficient. Conparative Exanple 12, which was a

conbi nation of the | am nate adhesive AD 31 of Conparative Exanpl2 1ﬁ3 & a
catal yst, was inproved in the reactivity between base resin and Jr Hgﬂ
agent but short 61 21 APR 2003 in pot life; therefore, its actual use is
difficult in view of the coating operation of the |lam nate adhesive. As is
clear fromTables 5 to 10, the polyisocyanate curing agents to which an
am no group-containing silane 5 coupling agent was added, were inferior in
stability amounti o€, (apndisobeoolatyem shei sésetit bog hadiies inee poas | 16w and
the aging tinme. 62 21 APR 2003 WHAT IS CLAIMED IS: 1. A polyisocyanate
curing ageadheésivityi andethehesikabitbhyprderhny laginaticocysnagethe
group-term nated prepol yner having 5 isocyanurate group and urethane group,
obt ai ned b§dhReatyYengarndeeEaase - pol yi socyanate containing at |east (al) an
aromatic diisocyanate, with an active hydrogen group-contajni ng conpound
cont ai ni ng at Ié%%tt?%ZEObYHﬁ%ﬁY%%%ﬁ%uﬁﬂrh%ﬂi?@FQFréhﬁn%@%&%ﬁ%%e mol ecul ar

ight of 100 10 to 2,00Q. 2. Th | yi t ' t f | am nat
adhasi vo. aRABPALKG AECOPALATLEO WFRPoPFEERBE of QLR EL Dbl JFECETcRATETi & (a1)

an aromat i LLSQcC ate. and_t he tLve hy r -.cont ai.ni conpound
is (a2) a g?gféﬂg égﬁﬁgﬁXSShgéiﬂ%g§5ﬁ3§¥ér9%§gﬁgﬁguﬁgté%ﬁ?%ﬁ'Q%lg t of 100
to 2,000. &, A§90h¥h§98xaaatfoeuak9ﬂ ggenk %QQméﬁﬂlnét adhgsi¥event,
conpri si ng: ?A an | socyanate group-?ernlna ed prepol yner having 20

i socyanur ajetHi RUBrapiicUhgbhBNeafir eHRioRREahBedaRYul €8¢ i8PeN Or ganic

pol yi socyanat e contal ni ng at [ east (al) an aromatic diisocyanate, with an
active hydabgenbgroupncantafoamgingoapennd aonhackéngngtagensi &a2) a diol
conpound havi ng a nunber - average nol ecul ar wei ght of 100 25 to 2,000, and
(B) arlQ sodyapereiggoagens;nknateflaptaptl yaefuhdithdeur@thaarohioige, 4. The
pol yi socyanat e curin%,agent for lamnate 63 Z 1 aPR Z003 adhesi ve
accordi ng 8B BNLLAFPBTiGhaPerk t ReCaFgaNFt BBAyRsbEyAREt e ThEXY IS AP

e dii he . . h - LY di
(22) & di oP"EEHEB0AG FaOFAOB RGBS tay P aga Har cohi S ORRRE BRo100 5 to
2,000. 5. gﬁa-ggbghgfﬁxangtﬁngwhlH§E§ggnEaBoEel&g&ggte adhesi ve according

to Claim 3, erel e conponent I's an 1socyanate group-term nated

prepol ymer havi ngeyt et §aBerpeuen 29t phdedoRYLhEaSEEPS éplopeqoigani ¢ 10
di i socyanate with (b2) a polyhydric alcohol. 6. A polyisocyanate curing

agent ¥or thei pabveeadbssifve, peodpciagnghe( pplahisbepayavat eugingp-ter m nat ed
prepol yner havi ng i socyanurate group and urethane group, obtained by 15
reacti ng apgenganifctpel presepananvenbarai-ni ng at | east (al) an aromatic

di i socyanate, with an active h%drogen groﬁg-containin congound cont ai ni ng
at least (a2) a dP6I “EBHPBRABARAINNELACHUABeFtER el "Bl etlil BPCwei ght of

1D0 to 2,000, and 20 (C) .a si.lane _coupling agent represented by the
ol | owi ng BEREPAF ABYRIFASPL)> GoRCPELENTErtOR'S Th) CTARBAEI n'R Is a
methyl OrouB1QssARyghiYk ObAKR:InIAM. HY! 3eABc! 1hE9CAnChrdnbRid) . 25 7. The
pol yi socyahate curing agent for [|am nate adhesive according to C aim6,

wher eizp t haigkseaphaakel ywieayanaketige( Aviragear giBhipccdhtagayagate and the

active hydrogen group-containing conpound is (a2) a diol 64 21 bpR 2003
compound containing at least (a2) a diol compound having a
number-average molecular weight of 100 to 2,000. In this
step, a known urethanization catalyst can be used; however,
the above urethanization reaction proceeds without using

25 such a catalyst. It is because in the urethanization
reaction, isocyanate group is present in an excess

relative to active hydrogen group and this isocyanate

group is bonded directly to aromatic ring, showing high
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conpound havi ng a nunber - average nol ecul ar wei ght of 100 to 2,000. 8. A

pol yi socyanate curing agent for |am nate adhesive, conprising: 5 (2) ABh2003

i socyanate group-term nated prepol ymer having i socyanurate group and

ur et hane group, obtained by reacting an organi c polyi socyanate cont ai ni ng
at least (al) an aromatic diisocyanate, with an active hydrogen

gr oup- cont ai ni ng conpound containing at |least (a2) a diol 10 conpound
havi ng a nunber-average nol ecul ar weight of 10D to 2,000, (B) an isocyanate
gr oup- t er ni et eilv prgpol iimerdereba 1Ny urtdtehdrempgpradureamd t@e a sil ane
coupling agent represented by the 15 follow ng general fornula (1):
OCN- ( CH2) mSItIoR) Bz &t jot wheaet hoR is prefergblyrbupe ok2@it et hyl group, and
mis an integer of 1 to 5). 9. The polyisocyanate curing agent for |am nate
20 adhesi veaBetorbanly tpreferabby %Ee?@ihOQ%%-organic pol yi socyanate is
(al') an aromatic diisoqyanate and_t he active hydrogen gr.oup-contai ning
conpound is (a2)The dtep SR e ot%ecul ar wei ght

ahesi Je. SEUOTY P BY g%ﬁw@f’%ﬁ%’@ﬁ%@%ﬁ”fefnc?ﬂ*e%?ge etdliabdanat e
(oi) "an or i & 5P h RS AATH Kt A0 S LPTE A Yo (O Y D ¢

al cohol . l@heﬂgpépcg§§.for produci ng a pol yi socyanate curing agent for

| am nat e adhesive set ' forth in Caim1, which conprises the foll ow ng steps
(1) and (2): 5 (43 en&t eHodfaswbh 6L fHEm Al Of el s P! HHeas Y atise
containing at least (al) an aromatic diisocyanate and an active hydrogen

gr oup- contasad ngltooposadhckndenncagahysteass (e2yaalkly bdmoompannd havi ng a
nunber - aver age nol ecul ar wei ght of 100 to 2,000, to a urethanization 10
reactildh thygrowidesa(ar gt hbatrapathybanaoniwy pydyoxidganate, and (2) a
step of subjecting the urethane _ bondcontai ni ng pol yi socyanate to an
isocyanuraf%tFB?ﬁgﬁbamﬁaﬁﬁPBnhY6r6¥beﬁcén?A&e%ﬁa?%%k RLYP oup-t er ni nat ed

15 prepol yner_having i sgocyanurate group and urethane group. 12. The process
for producihgt&*pdr fsSE?gﬂﬁ?ew%ﬁFiﬂﬁlgg%ﬁft§ofel%hinate adhesi ve accordi ng

to daim léet%hgéﬁhgléﬁﬁoﬁi ”Jé&ePQJcéf', SPSYARAL By 1 SmhSh Jurit a AEOFBL | C

di i socyanate and t active hydrogen group-containing 20 conpound is (a2) a
di ol conpoand baviabubyhdkiachiaves8geat®) gcul ar wei ght of 100 to 2,000. 13.
A process for producing a polyisocyanate curing agent for |am nate adhesive
set fdith tni@lhybhydrekyehkgbapmosismt hpdfokides ngesgeps (3) and (4): 25
(3) a step of subjecting an organic polyi socyanate containing at |east (al)
an aronat | ErdneshrihdErexyprapy i soegnhunahedrorkdeg reacti on to produce an

i socyanur at e, bond- cont ai ni n ol yi sogcyanate, and 66 21 APR 2003 (4) a
step of suBfé@?Fh&lPﬁgrP§8€€%§ﬁ? 8np Hdﬁﬁﬁ¥%¥h fig pol yi socyanate and an

active hyd Qi d FRpln t least (a2) a diol
Compound. havragn gt AYAEERYBEEL RS RAEREHA nFaEA Al " 00°8 (0 2, 000, to a
ur et hani ZaI:ic98th§§ﬁ&&98x&8tﬁ?9§ﬂﬁ8n§€9n RPalSRENENAt Sr ARIP-HE4RT Hat &d

prepol ymer having isocyanurate group and urethane group. 14. The process
for prapducsagts pelyiseeynsahel Rayrogypgepylamnoh b natetabdpesi ve accordi ng
to Caim13, wherein 10 the organic polyisocyanate is (al) an aronmatic

di i socyanateimethyhbydcokyethytamgenigmoapetanheai ni ng conpound is (a2) a
di ol conpound havi ng a nunber-average nol ecul ar wei ght of 100 to 2,000. 15.
A process Fb5iCpRBUBYARGXAPFOPY L 3BROBAEMcaCRERRY dBdagent for | ami nate
adhesi ve set . f whi ch coggrises t he follomﬁ&g step (5): (5)

th.i d ai 1 ;
S en o B Ehy TRy s rE R L aMBan JHE oBORRATE) corehrir oY Afines: cai) ' oh
p of S ; . PaFHIY ¢ ]
contai ni ng & 320 CF eaEpPTdnfRe” o EY L HDERRA AILRG LR b S 2ver age
ol ccujar pobgbiofh 308)08nZn008, 1003adaetaBlZRol o T ERCthag.EAE. 3"
i socyanurate-formng reaction sinulfaneously to produce (A) an isocyanate

QFOUpternlQﬁﬁed,@56PQkYH?Hiﬁéﬂh?Mam5ﬁ6MéﬁH9§2§h§ﬁ@yP,aﬁ@tgﬁ saetbape group.
16. The process for producing a polyisocyanate curing agent for |am nate
adhesi ve asthyllcagbbeylliai atilds \(beygei ackhécoagbd} ccppryisosypdate is (al)
an aromatic 67 21 ppR 2003

caprylic acid, octyl acid, myristic acid and naphthenic

24



di i socyanate and the active hydrogen group-containing conpound is (a2) a
di ol conpound havi ng a nunber-average nol ecul ar wei ght of 100 to Z%PQQQZWZ-
A process fox producing a polyisocyanate curing 5 agent for |am nate
adhesive set forth in daim3, which conprises the follow ng steps (1), (2)
and (6): (1) a step of subjecting an organi c polyi socyanate contai ni ng at

| east (al) an aromatic diisocyanate and an active hydrogen group-containing
conmpound containing at 10 |l east (a2) a diol compound having a

nunber - avesiat®) pohedutlse Wekght of 100 to 2,000, to a urethanization
reaction to produce a urethane band-containing polyisocyanate, (2) a step
of subj ecting tHeherawhane dbnohd 5isoey @ ate-pbdxmsog yeatda ky 4o wed

i socyanurate-form ng reaction to produce (A) an isocyanate group-term nated
prepol ynerifapreferabbyahtrt@ el ¢ro0p ppH LR cthanceaeoipn 2yRites) &hat ep of
m Xi ng the i socyanate group-termnated 20 prepol ynmer (A) having

i socyanur a¢&tykbeb %ﬁ@%@?e@%%ﬂ@ §hoome DP¥HLQM)ORnin spetakeRe. In
group-term nated prepol yoer, havi ng uref hane group. 18. The process for

pr oduci’ng 5h%o¢??£o% AR EE LR | HY BYERICRDr éhﬁﬁ et dhkssd according to

Claim17, wherein 25 the anic polyis anate i . an.aromatic
diisocyana.?%r ﬁ%nt%%ya%?igéghiﬁwﬁg%ﬁ %fgﬁ%g%%%taﬂﬁ“%%ﬁ%gﬁgﬁﬁhd i's (a2) a
di ol compo i u rs e ' 100 to 2,000. 68
21 pPR ZOOng%?P#%QQ%?%gegng%gggiggﬁﬁgﬁ% g&%§f§¥§%%€%ﬁg ® %%ring agent for
| ami nat e agbeﬁéy@bayc:@rabngzmcg?amﬂulwﬁyepﬁeféﬁaspﬁp@@em {®e°¢s an
|soc¥anatg ?Lfyﬂﬁhsrnlnapedﬂfrepo yng; hay*ggég&;than;éga;;;z obfalﬂeﬁ bgo
reacting 0 ged | Colit 15O CYANHS G@cya oWp Plvay a¢lted| &xohol . )
A process for producing a polyisocyanate curing agent for |am nate adhesive
set fdrlth int&hded Bevehica tenpinsesrt fierfdédooyangratepsorBing(4) and (7):
10 (3) a step of subjecting an organic pol%lsocyanate_contalnlpg at | east
(al) an arBR&aEFE0H| L30eJdRat BOt BeARiNabeyhharBeecCE PRt ndis ddt@ion to
produce an_i socyanurate bond-confainin ol yi socyapate, (4 step of

subj ect i ngtERRIPRBRY antPEr e Bﬁﬂdbﬁ5uﬁﬁatg?ﬂ ﬁgtﬁﬁ?ﬁPgBﬁﬁén%thaiﬂ an active
hydr ogen g i nj C un LN S | 0l conpound
Py ogen OFUPAERLA BLDG. CPIPRUIChERRAALDL M Bl bERShyLR Potle

uret hani zah&08) | eaphRict AcPEOUNERI L) sRIFbSPEYARRE SgB6@YP- €1 FAmat ed

prepol yner having isocyanurate 20 group and urethane group, and (7) a step
of m Xisng abidi gpoypnat et Jeolpképr 8k vatedoprepel yrginid) adbds pdacyl

i socyanurate group and urethane group, with (B) an isocyanate

gr oup- t er nhakides prapdl Yher Lhlkei ng uret hane group. 25 21. The process for
produci ng a pol yi socyanate curing agent for |am nate adhesive according to

cl ai m 20, wher ei FPe haddt bR caporpt st yiEbRit e FRinat9r afP%r omat i ¢
diisocyanatg andnthe active.h drogeg.grou -containégg 95 21 aPR}ZOOS
compound | $E0ERS R ar ERAEY e AR "8 ERBERE AN e nhh R TS5 gt
of 100 to 0 pRoge o] (of | ¥ES anate curing
agent for gggngféggﬁagg¥vg°gcgér f%gﬂégg%]%€%1§%?gm%£rg§% 5 the conponent
(B) i@n isesyanaiatoL oypmifg Nt Reheds Pl epplenBIndamdithtUrat Rare group,
obtained by reacting (bl) an organic diisocyanate with (b2) a polyhydric
al cohol . 28erMipaboesssfboopsndliti ngha psdyysoeyabatorminggrddciagemt for

| am nat e adhesive set forth in Claim3, which conprises the follow ng steps
(5) and (8)}5 [6F hesmépabedsapfetheng mayorak@i placeyredeghhareiront ai ni ng
at least (al) an aromatic diisocyanate and_an active_ hydrogen

gr oup- cont AFRAFRRNEBRPBLANP cEAREEREngnaFed Bl tRGt PPAYISACHRBR R onpound

havi nber - | ight of 100 to 2,000, t
u?\e/!t Rgn?zgg}lfiﬁ{‘?gég%% ﬁ gﬁdggﬁ ?ég\é?:iﬂlﬁ'h?@? cﬁ“?ﬁur?fbt r c’#i%ﬁ 2i mul t aneousl| y

oroup Gha SGENARREECTY b oL AEGUyERE RRREF L PAEPELIITEGLPhEEL  ToPY AN At €
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have low adhesivity.
15 In the present process, the mixing step (6) is a
step of mixing the isocyanate group-terminated prepolymer
(A) having isocyanurate group and urethane group, obtained
from the step (1) and the step (2), with an isocyanate
group-terminated prepolymer (B) having urethane group. The
20 mixing conditions are not critical; however, use of a
mixing temperature of 30 to 80°C is preferred because it
can reduce the viscosity of the reaction system and give
an increased mixing efficiency.
The step (7) and the step (8) can be conducted in
25 the same manner as for the step (6).
In each of the present production processes
mentioned above, the isocyanurate-forming reaction is

preferably conducted using an organic solvent. It is
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because in the i1socyanurate-forming reaction, the reaction
product becomes a three-dimensional structure and becomes
hardly soluble in solvents.
The organic solvent may be any solvent as long as it
5 1is inactive to isocyanate group. There can be mentioned,
for example, aromatic hydrocarbon type solvents such as
toluene, xylene and the like; ester type solvents such as
ethyl acetate, butyl acetate and the like; ketone type
solvents such as methyl ethyl ketone, cyclohexanone and
10 the like; glycol ether ester type solvents such as
ethylene glycol ethyl ether acetate, propylene glycol
methyl ether acetate, ethyl-3-ethoxypropionate and the
like; ether type solvents such as tetrahydrofuran, dioxane
and the like; aprotic polar solvents such as
15 dimethylformamide, dimethylacetamide, N-methylpyrrolidone,
furfural and the like. These solvents can be used singly
or in admixture of two or more kinds. Incidentally, each
reaction is conducted in a solid content of preferably 10
to 90% by weight, more preferably 20 to 80% by weight.
20 When the solid content is too low, the reaction time tends
to be long. When the solid content is too high, the
reaction product tends to solidify, resulting in reduced
workability. In the present invention, there is preferred
an ester type solvent (which remains in a smaller amount
25 after lamination), particularly an acetic acid ester type
solvent.

In the thus-obtained polyisocyanate curing agent,

the content of free (unreacted) aromatic diisocyanate is
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In any of the above steps, various additives may be
5 added after or before the reaction. The method of addition
of the additives is not critical and a known method can be
used.

The silane coupling agent (C) can be as necessary
mixed with the isocyanate group-terminated prepolymer (A)

10 having isocyanurate group and urethane group, obtained as
above, or with the isocyanate group-terminated prepolymer
(A) having isocyanurate group and urethane group and the
isocyanate group-terminated prepolymer (B) having urethane
group, to obtain an intended polyisocyanate curing agent

15 for laminate adhesive.

The polyisocyanate curing agent of the present
invention is compounded with an active hydrogen group-
containing resin as a base resin; and the mixture is used
as an adhesive by, for example, coating on an adherend.

20 The resin used as a base resin has no particular
restriction as to the kind and can be any resin as long as
it has active hydrogen group. As the resin, there can be
specifically mentioned a polyurethane resin, a polyamide
resin, a saturated or unsaturated polyester resin, a

25 saturated or unsaturated fatty acid-modified alkyd resin,
an acrylic resin, a fluororesin, an epoxy resin, a
cellulose resin, etc. A preferred base resin is a

polyurethane resin showing good adhesivity between
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5 timing of right before coating, a number-average molecular

weight of 1,000 to 100,000, a solid content of 5 to 80% by

weight, a viscosity of 10,000 mPa's or less at 25°C, in

view of the coatability in lamination, adhesion strength,

etc.

10 The compounding ratio of the base resin and the
curing agent is preferably active hydrogen
group/isocyanate group = 9:1 to 1:9 in terms of molar
ratio in adhesive.

As the applicator of an adhesive containing the

15 polyisocyanate curing agent of the present invention,
there can be mentioned known applicators such as airless
spray machine, air spray machine, immersion, roll coater,
brush and the like.

The conditions used for lamination using an adhesive

20 containing the present polyisocyanate curing agent are
preferably 10 to 180°C and 0.1 to 1 MPa, particularly
preferably 20 to 150°C and 0.2 to 0.8 MPa.

In producing a laminated film by using an adhesive
containing the present polyisocyanate curing agent, the

25 film used is not critical. As the film, there can be
mentioned a film of polyester type such as polyethylene

terephthalate or the like; a film of polyolefin type such

as polyethylene, polypropylene or the like; a film of
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forth. There can also be suitably used stretched products
thereof and surface-treated (e.g. corona discharge-treated
or surface-coated) products thereof.

The adhesive containing the polyisocyanate curing

10 agent of the present invention can be suitably used for
lamination not only between two film layers but also
between three or more film layers.

The conditions for aging after lamination with the
adhesive containing the present polyisocyanate curing

15 agent are preferably 20 to 70°C and 5 hours or more,
particularly preferably 25 to 50°C and 10 hours or more.
Incidentally, the same temperature and 48 hours or more
have been necessary in aging after lamination with
conventional known laminate adhesives.

20 As described above, the polyisocyanate curing agent
of the present invention, when used in a laminate adhesive,
enables shortening of the aging time of the laminate
adhesive without shortening of the pot life of the
laminate adhesive; therefore, when a laminated film is

25 produced using the laminate adhesive, the production
efficiency of the laminated film is significantly improved.

The laminate adhesive using the polyisocyanate curing

agent of the present invention has good adhesivity and the
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recording medium, a coating agent, a primer, a printing

ink, a sealing material, etc.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

10 The present invention is described in more detail
below by way of Examples and Comparative Examples. However,
the present invention should not be construed to be
limited to only the Examples. Incidentally, in the
Examples and the Comparative Examples, “%” refers to "% by

15 weight” in all cases.

[Production of isocyanate group-terminated prepolymers
having isocyanurate group and urethane group]
The abbreviated expressions for the raw materials
20 used in Synthesis Examples 1 to 11 are as follows.
TDI (1): 2,4-TDI
TDI (2): a mixture of 2,4-TDI/2,6~TDI = 80/20
(weight ratio)
Polyol A: a polyether diol obtained by adding
25 propylene oxide to 1,2-propanediol, number-
average molecular weight = 500
Polyol B: a polyether diol obtained by adding

propylene oxide to 1,2-propanediol, number-
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1,5-pentanediol and adipic acid, number-

average molecular weight = 1,000
Polyol E: a polyester diol obtained from 3-methyl-
1,5-pentanediol and adipic acid, number-
10 average molecular weight = 3,000
Monool A: a polyether monool obtained by adding
ethylene oxide to methanol, number-average
molecular weight = 400
Synthetic Example 1
15 The inside of a l-liter reactor provided with a
stirrer, a thermometer, a nitrogen gas-introducing tube
and a condenser was replaced with nitrogen. Into the
reactor were fed 100 g of TDI (1) and 140 g of ethyl
acetate, followed by uniform stirring. Thereinto was fed
20 0.5 g of magnesium naphthenate, after which an
isocyanurate-forming reaction was allowed to take place at
75°C for 5 hours. Then, 0.05 g of phosphoric acid was fed
and stirring was conducted at 60°C for 1 hour to terminate
the isocyanurate-forming reaction. IR analysis confirmed
25 the presence of isocyanate group and isocyanurate group in
the reaction product. In the reaction product, the content
of the isocyanate group was 9.2% and accordingly the

content of the isocyanurate group was 10.7%.
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but the presence of hydroxyl group could not be confirmed.
In NCO-Al, the content of the isocyanate group was 5.7%
and accordingly the content of the isocyanurate group was
9.3%. The solid content was 50.0%. The content of free
10 TDI (1) obtained by gel permeation chromatography (GPC)
was 0.2%.
Synthesis Example 2
The inside of the same reactor as used in Synthesis
Example 1 was replaced with nitrogen. Into the reactor
15 were fed 100 g of TDI (1) and 175 g of ethyl acetate,
followed by uniform stirring. Thereinto was fed 0.5 g of
magnesium naphthenate, after which an isocyanurate-forming
reaction was allowed to take place at 75°C for 5 hours.
Then, 0.05 g of phosphoric acid was fed and stirring was
20 conducted at 60°C for 1 hour to terminate the
isocyanurate-forming reaction. IR analysis confirmed the
presence of isocyanate group and isocyanurate group in the
reaction product. In the reaction product, the content of
the isocyanate group was 7.6% and accordingly the content
25 of the isocyanurate group was 9.9%.
Next, thereinto was fed 73.9 g of a polyol B and a
reaction was allowed to take place at 75°C for 3 hours to

obtain an isocyanate group-terminated prepolymer NCO-A2.
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IR analysis of NCO-A2 confirmed the presence of isocyanate
group, isocyanurate group and urethane group in NCO-A2,
but the presence of hydroxyl group could not be confirmed.
In NCO-A2, the content of the isocyanate group was 4.2%
5 and accordingly the content of the isocyanurate group was
7.8%. The solid content was 49.9%. The content of free
TDI (1) obtained by GPC was 0.3%.
Synthesis Example 3
The inside of the same reactor as used in Synthesis
10 Example 1 was replaced with nitrogen. Into the reactor
were fed 100 g of TDI (1) and 214 g of ethyl acetate,
followed by uniform stirring. Thereinto was fed 113.5 g of
a polyol C, and a reaction was allowed to take place at
75°C for 3 hours. IR analysis confirmed the presence of
15 isocyanate group and urethane group in the reaction
product, but the presence of hydroxyl group could not be
confirmed. The reaction product had a content of
isocyanate group of 9.8%.
Thereinto was fed 0.5 g of magnesium naphthenate and
20 an isocyanurate-forming reaction was allowed to take place
at 75°C for 5 hours. Then, 0.05 g of phosphoric acid was
fed, and stirring was conducted at 60°C for 1 hour to
terminate the isocyanurate-forming reaction to obtain an
isocyanate group-terminated prepolymer NCO-A3. IR analysis
25 of NCO-A3 confirmed the presence of isocyanate group,
isocyanurate group and urethane group, but the presence of

hydroxyl group could not be confirmed. In NCO-A3, the

content of the isocyanate group was 3.7% and accordingly
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content was 50.0%. The content of free TDI (1) obtained by
GPC was 0.3%.
Synthesis Example 4
5 The inside of the same reactor as used in Synthesis
Example 1 was replaced with nitrogen. Into the reactor
were fed 100 g of TDI (1) and 176 g of ethyl acetate,
followed by uniform stirring. Thereinto were fed 73.9 g of
a polyol D and 0.5 g of magnesium naphthenate, and an
10 isocyanurate-forming reaction and a urethanization
reaction were allowed to take place at 75°C for 5 hours.
Then, 0.05 g of phosphoric acid was fed and stirring was
conducted at 60°C for 1 hour to terminate the
isocyanurate-forming reaction to obtain an isocyanate
15 group-terminated prepolymer NCO-A4. IR analysis of NCO-A4
confirmed the presence of isocyanate group, isocyanurate
group and urethane group, but no hydroxyl group could be
confirmed. In NCO-A4, the content of the isocyanate group
was 4.2% and accordingly the content of the isocyanurate
20 group was 7.8%. The solid content was 50.0%. The content
of free TDI (1) obtained by GPC was 0.4%.
Synthesis Example 5
The inside of the same reactor as used in Synthesis
Example 1 was replaced with nitrogen. Into the reactor
25 were fed 100 g of TDI (1) and 172 g of ethyl acetate,
followed by uniform stirring. Thereinto was fed 0.5 g of

magnesium naphthenate, after which an isocyanurate-forming

reaction was allowed to take place at 75°C for 5 hours.
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conducted at 60°C for 1 hour to terminate the
isocyanurate-forming reaction. IR analysis confirmed the
presence of isocyanate group and isocyanurate group in the
5 reaction product. In the reaction product, the content of
the isocyanate group was 7.6% and accordingly the content
of the isocyanurate group was 10.1%.
Next, thereinto were fed 61.6 g of a polyol B and
10.0 g of a monool A, and a reaction was allowed to take
10 place at 75°C for 3 hours to obtain an isocyanate group-
terminated prepolymer NCO-A5. IR analysis of NCO-A5
confirmed the presence of isocyanate group, isocyanurate
group and urethane group, but the presence of hydroxyl
group could not be confirmed. In NCO-A5, the content of
15 the isocyanate group was 4.2% and accordingly the content
of the isocyanurate group was 8.0%. The solid content was
50.0%. The content of free TDI (1) obtained by GPC was
0.3%.
Synthesis Example 6
20 The inside of the same reactor as used in Synthesis
Example 1 was replaced with nitrogen. Into the reactor
were fed 100 g of TDI (2) and 176 g of ethyl acetate,
followed by uniform stirring. Thereinto was fed 0.5 g of
magnesium naphthenate, after which an isocyanurate-forming
25 reaction was allowed to take place at 75°C for 5 hours.
Then, 0.05 g of phosphoric acid was fed and stirring was

conducted at 60°C for 1 hour to terminate the

isocyanurate-forming reaction. IR analysis confirmed the
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reaction was allowed to take place at 75°C for 3 hours to
obtain an isocyanate group-terminated prepolymer NCO-A6.
IR analysis of NCO-A6 confirmed the presence of isocyanate
group, isocyanurate group and urethane group, but the
10 presence of hydroxyl group could not be confirmed. In NCO-
A6, the content of the isocyanate group was 4.2% and
accordingly the content of the isocyanurate group was 7.8%.
The solid content was 50.0%. The content of free TDI (2)
obtained by GPC was 0.4%.
15 Synthesis Example 7
The inside of the same reactor as used in Synthesis
Example 1 was replaced with nitrogen. Into the reactor
were fed 100 g of TDI (1) and 199 g of ethyl acetate,
followed by uniform stirring. Thereinto was fed 0.5 g of
20 magnesium naphthenate, after which an isocyanurate-forming
reaction was allowed to take place at 75°C for 5 hours.
Then, 0.05 g of phosphoric acid was fed and stirring was
conducted at 60°C for 1 hour to terminate the
isocyanurate-forming reaction. IR analysis confirmed the
25 presence of isocyanate group and isocyanurate group in the
reaction product. In the reaction product, the content of
the isocyanate group was 8.0% and accordingly the content

of the isocyanurate group was 8.2%.
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presence of hydroxyl group could not be confirmed. In NCO-
A7, the content of the isocyanate group was 3.9% and
accordingly the content of the isocyanurate group was 6.1%.
The solid content was 50.0%. The content of free TDI (1)
10 obtained by GPC was 0.2%.

Synthesis Example 8

The inside of the same reactor as used in Synthesis
Example 1 was replaced with nitrogen. Into the reactor
were fed 100 g of TDI (1) and 106 g of ethyl acetate,

15 followed by uniform stirring. Thereinto was fed 0.5 g of
magnesium naphthenate, after which an isocyanurate-forming
reaction was allowed to take place at 75°C for 5 hours.
Then, 0.05 g of phosphoric acid was fed and stirring was
conducted at 60°C for 1 hour to terminate the

20 isocyanurate-forming reaction. IR analysis confirmed the
presence of isocyanate group and isocyanurate group in the
reaction product. In the reaction product, the content of
the isocyanate group was 10.7% and accordingly the content
of the isocyanurate group was 12.7%.

25 Next, thereinto was fed 5.8 g of 1,2-propylene
glycol, and a reaction was allowed to take place at 75°C
for 3 hours to obtain a polyisocyanate curing agent NCO-Bl.

IR analysis of NCO-Bl confirmed the presence of isocyanate
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The inside of the same reactor as used in Synthesis

Example 1 was replaced with nitrogen. Into the reactor

10 were fed 100 g of TDI (1) and 329 g of ethyl acetate,
followed by uniform stirring. Thereinto was fed 227.1 g of
a polyol E and a reaction was allowed to take place at
75°C for 3 hours. IR analysis confirmed the presence of
isocyanate group and urethane group in the reaction

15 product, but the presence of hydroxyl group could not be
confi;med. The reaction product had a content of
isocyanate group of 7.4%.

Thereinto was fed 0.5 g of magnesium naphthenate and

an isocyanurate-forming reaction was allowed to take place

20 at 75°C for 5 hours. Then, 0.05 g of phosphoric acid was
fed, and stirring was conducted at 60°C for 1 hour to
terminate the isocyanurate-forming reaction to obtain a
polyisocyanate curing agent NCO-B2. IR analysis of NCO-B2
confirmed the presence of isocyanate group, isocyanurate

25 group and urethane group, but the presence of hydroxyl
group could not be confirmed. In NCO-B2, the content of

the isocyanate group was 2.4% and accordingly the content

of the isocyanurate group was 4.0%. The solid content was
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0.4%.
Synthesis Example 10

The inside of the same reactor as used in Synthesis
Example 1 was replaced with nitrogen. In the reactor were
fed 200 g of HDI and 98.8 g of a polyol B, and a reaction
was allowed to take place at 75°C for 3 hours. IR analysis
confirmed the presence of isocyanate group and urethane
group in the reaction product, but the presence of
hydroxyl group could not be confirmed. The reaction
product had a content of isocyanate group of 30.7%.

Thereinto were fed 0.22 g of potassium caprate and
0.03 g of phenol, and an isocyanurate-forming reaction was
allowed to take place at 50°C for 5 hours. Then, 0.3 g of
phosphoric acid was fed, and stirring was conducted at
60°C for 1 hour to terminate the isocyanurate-forming
reaction. At this time, the content of isocyanate group
was 26.1%. Then, thin-film distillation was conducted
under the conditions of 120°C and 13 kPa to remove free
HDI, whereby was obtained a polyisocyanate curing agent
NCO-B3. The yield was 55%. IR analysis of NCO-B3
confirmed the presence of isocyanate group, isocyanurate
group and urethane group, but the presence of hydroxyl
group could not be confirmed. In NCO-B3, the content of
the isocyanate group was 5.2% and accordingly the content

of the isocyanurate group was 9.7%. The solid content was

100.0%. The content of free HDI obtained by GPC was 0.4%.

Synthesis Example 11

41
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Example 1 was replaced with nitrogen. Into the reactor
were fed 100 g of TDI (1) and 101 g of ethyl acetate,
followed by uniform stirring. Thereinto was fed 0.5 g of
5 magnesium naphthenate, after which an isocyanurate-forming
reaction was allowed to take place at 75°C for 5 hours.
Then, 0.05 g of phosphoric acid was fed and stirring was
conducted at 60°C for 1 hour to terminate the
isocyanurate-forming reaction to obtain a polyisocyanate
10 curing agent NCO-B4. IR analysis of NCO-B4 confirmed the
presence of isocyanate group and isocyanurate group. In
NCO-B4, the content of the isocyanate group was 8.5% and
accordingly the content of the isocyanurate group was

15.5%. The solid content was 49.9%. The content of free

15 TDI (1) obtained by GPC was 0.3%.

[Preparation of polyisocyanate curing agents]
Mixing was made in the proportions (g, as solid
content) shown in Tables 1 to 10 to prepare polyisocyanate
20 curing agents.
Stability with time
Those polyisocyanate curing agents mixed each with a
coupling agent were stored in a dark place at 25°C for 1
month to evaluate their stabilities with time visually.
25 Evaluation standard
O: No change is seen in appearance (neither
solidification nor generation of precipitate or

suspended matter is seen).
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X: Change in appearance is seen (solidification of

generation of precipitate or suspended matter is

seen).

5 [Synthesis of base resin]
The abbreviated expressions for the raw materials
used in Synthesis Example 12 are as follows.
Polyol F: a polyester diol obtained from ethylene
glycol/neopentyl glycol (1/1 by molar
10 ratio) and sebacic acid/isophthalic acid
(1/1 by molar ratio), a number-average
molecular weight = 2,000
Polyol G: a diol obtained by adding & -caprolactone
to 2,2-dimethylolbutanoic acid, number-
15 average molecular weight = 500
DBTDL: dibutyltin dilaurate
Synthesis Example 12
The inside of the same reactor as used in Synthesis
Example 1 was replaced with nitrogen. Into the reactor
20 were fed 350 g of a polyol F, 75 g of a polyol G and 215 g
of ethyl acetate, followed by uniform mixing. Thereinto
were fed 75 g of MDI and 0.1 g of DBTDL, and a reaction
was allowed to take place at 75°C. When the presence of
isocyanate group was not confirmed by IR analysis, 285 g
25 of ethyl acetate was fed, followed by uniform stirring to
obtain a polyurethane resin PU-1. The solid content of PU-

1 was 50.0%.
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[Evaluation of adhesives]
Examples 1 to 40 and Comparative Examples 1 to 28

A base resin and a curing agent(s) were mixed in the
proportions shown in Tables 1 to 10 to prepare laminate
adhesives AD-1 to AD-68. The laminate adhesives were
subjected to various tests. The results are shown in
Tables 1 to 10.
Softeni oint asurement

Each laminate adhesive prepared was cast on a
release paper in an as-dried thickness of about 100 um.
The resulting release paper was allowed to stand at 25°C
for 2 hours and then placed in a hot-air drier of 80°C for
5 minutes. The release paper was taken out of the drier
and allowed to stand at 35°C for 16 hours to produce a
laminated film. From this film was punched out a No. 2
dumbbell specified by JIS XK 6301 to use it as a test piece.
The test piece was heated at a temperature elevation rate
of 10°C/min while applying a load of 49 kPa thereto,
whereby the softening point of the test piece was measured.
The softening point was determined as a temperature when
the test piece showed rapid stretching or was cut.
Viscosity increase measurement

A prepared adhesive was placed in a sample bottle;
the bottle was stored in a water bath of 25°C for 1 hour;
and the viscosity of the adhesive was measured using a B
type viscometer and taken as an initial viscosity. The
above bottle was stored in the same water bath of 25°C for

a further 24 hours, and the viscosity of the adhesive was
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measured using the same viscometer and taken as a
viscosity after 24 hours. There was calculated a viscosity
increase (%) of the adhesive according to the following
formula.
5 Viscosity increase (%) =
[(viscosity after 24 hours - initial
viscosity)/(initial viscosity)] x 100
The viscosity increase (%) was evaluated according
to the following standard:
10 ©: Viscosity increase is less than 10%.
O: Viscosity increase is 10 to 30%.
A: Viscosity increase is 30 to 100%.
X: viscosity increase is more than 100% or gelling
occurs.
15 Lamipation test
First tho inate adhesive -1 to AD-13
A corona-treated nylon (Ny) film and a corona-
treated low-density polyethylene (LLDPE) film were set in
a dry laminator. Then, a laminate adhesive was coated on
20 the corona-treated surface of the Ny film using a gravure
roll. The amount of the laminate adhesive coated was 3.5

2

g/m’. The adhesive-coated Ny film was passed through a
hot-air drier of 80°C and adhered to the corona-treated
surface of the LLDPE film using a nip roll. The nipping

25 conditions were 100°C and 0.3 MPa. Then, aging was
conducted at 35°C for 16 hours to obtain a laminated film.

The laminated film was cut into a 15-mm width and

the cut sample was subjected to a T-peel test. The peeling
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conditions were tensile speed = 300 mm/min and test
atmosphere = 25°C x 50% RH.
Separately, the laminated film obtained above was
cut into a rectangle of 25 cm x 30 cm. Two such rectangles
5 were laminated so that the Ny film was at the outer
surfaces of the resulting laminate, and the three sides of
the laminate other than one short side were heat-sealed
under the conditions of 220°C, 0.3 MPa and 1 second to
form a bag. In this bag was placed a commercial weakly
10 alkaline liquid synthetic detergent for home use for
apparel, i.e. Attack (registered trademark, a product of
Kao Corporation). The unsealed short side was heat-sealed
under the conditions of 220°C, 0.3 MPa and 1 second. The
resulting bag was stored at 50°C for 2 weeks and then
15 observed for appearance. Further, the laminated film
constituting the bag after storage was cut into a 15-mm
width and the resulting sample was subjected to a T-peel
test. The peeling conditions were tensile speed = 300
mm/min and test atmosphere = 25°C x 50% RH.
20 The films used were as follows.
Ny f£ilm: N-1102 (thickness: 15 pm), a product of
Toyobo Co., Ltd.
LLDPE film: TUX-FCD (thickness: 130 pum), a product of
Tohcello Co., Ltd.
25 . Seco ethod aminate a siv -14 to AD-68
A corona-treated polyethylene terephthalate (PET)
film, an aluminum (Al) foil and a corona-treated

unstretched polypropylene (CPP) film were set in a dry
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laminator. Then, a laminate adhesive was coated on the
corona-treated surface of the PET film using a gravure
roll. The amount of the laminate adhesive coated was 3.5

2

g/m°. The adhesive-coated PET film was passed through a
5 hot-air drier of 80°C and adhered to the Al foil using a

nip roll. The nipping conditions were 100°C and 0.3 MPa.
Next, the same laminate adhesive was coated on the Al foil
using a gravure roll. The amount of the laminate adhesive
coated was 3.5 g/m’. The PET film/Al foil laminated £film

10 having the adhesive coated on the Al foil was passed
through a hot-air drier of 80°C and adhered to the corona-
treated surface of the CPP film using a nip roll. The
nipping conditions were 100°C and 0.3 MPa. Thereafter,
aging was conducted at 35°C for 16 hours to obtain a

15 laminated film.

The laminated film was cut into a 15-mm width and
the cut sample was subjected to a T-peel test. The peeling
conditions were tensile speed = 300 mm/min and test
atmosphere = 25°C x 50% RH.

20 Separately, the laminated film obtained above was
cut into a rectangle of 25 cm x 30 cm. Two such rectangles
were laminated so that the PET film was at the outer
surface of the resulting laminate, and the three sides of
the laminate other than one short side were heat-sealed

25 under the conditions of 180°C, 0.3 MPa and 1 second to
form a bag. In this bag was placed a tomato ketchup/salad

oil/vinegar (1/1/1 by weight ratio) mixture. The unsealed

short side was heat-sealed under the conditions of 180°C,
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film constituting the bag after retort treatment was cut
into a 15-mm width and the resulting sample was subjected
5 to a T-peel test. The peeling conditions were tensile
speed = 300 mm/min and test atmosphere = 25°C x 50% RH.
The films used were as follows.
PET film: E-5100 (thickness: 12 um), a product of
Toyobo Co., Ltd.
10 Al foil: Al Foil C (thickness: 9 pum), a product of
Toyo Aluminium K.K.
CPP film: CP RXC-11 (thickness: 70 um), a product of

Tohcello Co., Ltd.
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+109858& ()--5W" &+ +1096& ()-- +10%B& ()-- +109B& ()-- +10%B& ()--''
Pt 27 41096 +109B& ()-- +109B& ()-- +109B& ()-- +109%& ()-- +1bb@ARR {03 -

+109B& ()--'''O"'''nK*7 S),510% 4| & ()- !l |L'310% & ()-/ | 9% 109%& ()-
| | #10%& ()- +109B& ()--5W"& """ | D S), 510% 4| & +1098& () -:
+10988& ()-: +109B& ()-: +109B& ()-: |

f1098& ()-10| 4| 10| 4| 10| 4|'"'"'''"'vZ | D S), 510 +1098& ()-:

+109B& ()-:5Wa, " | &+ +109B& ()-:0 +109B& ()-: +109B& ()-:''''''' )| 5Wa, "|&*

+1098&' ()-: +10988' Tybles1DoB& 1§,: +109B& ()-:
+1098& ()-:" ((#()(/(5(dD "5Wa, " | &+ +109B& ()-: +109B& ()-: +109B& ()-:
+1098& ()-: +1098slf)Coronate (registered trademark) L,
a urethane bond-containing polyisocyanate
derived from TDI and TMP, a product of NIPPON
5 POLYURETHANE INDUSTRY CO., LTD.,
isocyanate group content = 13.2%, solid content
= 75%, an ethyl acetate solution
C-HL: Coronate HL,
a urethane bond-containing polyisocyanate
10 derived from HDI and TMP, a product of NIPPON
POLYURETHANE INDUSTRY CO., LTD.,
isocyanate group content = 12.8%, solid content
= 75%, an ethyl acetate solution
NY215A: Mitec (registered trademark) NY215A,
15 a urethane bond-containing polyisocyanate
derived from IPDI and TMP, a product of
Mitsubishi Chemical Corporation,
isocyanate group content = 10.5%, solid
content = 75%, an ethyl acetate solution
20 D-110N: Takenate (registered trademark) D-110N,
a urethane bond-containing polyisocyanate
derived from XDI and TMP, a product of
Takeda Chemical Industries, Ltd.,
isocyanate group content = 11.5%, solid
25 content = 75%, an ethyl acetate solution
D-120N: Takenate D-120N,

a urethane bond-containing polyisocyanate

derived from H,XDI and TMP, a product of
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+1098& () -:5C; (<([(\(1(M(qU9| "5V, "| & +109B& () -: % +1098& ()-: +109 ﬁfsa-:
+1098& ()-:5Wa, "| &+ +109B& ()-:"(_( (a(b(v(WVvV:]| 5V, "| & +10%B&f?{§.R 03
+109B& ()-:5Wa, "| &+ +109B& ()-: +109B& ()-:
+1098& () -:wWx(y(z({(](}(t>] 5w, "|&Wa, "| &+ +109B& ()-: +109B& ()-:
+1098& ()-: +109B& ()-: +1098& ()-:}(((((((_?] 5W,"| & +109B& ()-:
+1098& ()-: +109B& ()-: +109B& ()-: +109B& ()-:
+1098& ()-: (((((((qu9| 5Wa,"| & +109B& ()-: +1098& ()-: +109B& ()-:1
+1098&' ()-:5Wa, " | &+ +109@&keda: ChendcatvIndeparips, +LOURE () -:
+109B& ()-:5Wa, "| &+ +109B& ()-: +109B& ()-: _
+1098&' ()-: (((((((t>] 5wasorgsnate| groupoegatent: =+1398&, (polid1098& ()-:
+1098& () -: +10%B&'()-:((((&é( kOQ'5 +1098& ()-: +1098& ()-:. +109B& ()-:
+1098& ()-: +109B& ()-: ¥POHBR (f-:75-9ﬁ10%&681¥:1( AEEfFRFPVSPIUtLON

TEA: triethylamine

5 SC-1: ¥ -isocyanatopropyltrimethoxysilane
SC-2: Y -isocyanatopropyltriethoxysilane

SC-3: 7Y -aminopropyltrimethoxysilane

As is clear from Tables 1, 3 and 4, the laminate
10 adhesives AD-1 to AD-7 and AD-14 to AD-26 of Examples 1 to
20 showed a small viscosity increase even after mixing of
the base resin and the curing agent and had a sufficient
pot life. Yet, these laminate adhesives had a high
softening point and high reactivity. Therefore, a
15 sufficient crosslinking reaction is considered to have
taken place under the film-forming conditions (25°C x 2
hours + 80°C x 5 minutes + 35°C x 16 hours). Further, in
the lamination using these laminate adhesives, sufficient
adhesivity was obtained in a short aging time of 16 hours
20 (this is 1/3 or less of conventional aging time).
As is clear from Table 2, the laminate adhesives AD-
8 and AD-9 of Comparative Examples 1 and 2 have a high
softening point and accordingly a sufficient crosslinking
reaction is considered to have taken place. However, these
25 laminate adhesives showed low adhesivity because the
polyol used therein had an inappropriate molecular weight.
Comparative Example 4 using no polyol showed the same

tendency as Comparative Examples 1 and 2. Comparative
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+1098& ()-: +109B& ()-: +109B& ()-: +10%8& ()-:0
+1098& ()-:5Wa, "|&+)))))))rV:/5 +1098& ()-: +109B& ()-: 11 APR 2003
+1098& ()-:5W, " | &+- +109B& ()-: +10%B& ()-:)))))))Us/5 +1098& ()-:5W4, "| &t
+1098& ()-: +109B& ()-: +10MB& ()-:( +1098& ()-:)) )')P) W & pT/5
+1098& ()-: +109B& ()-: +109B& ()-: +109B& ()-: +1098& ()-: +1098& () -:
+109%8& ()-:&)"').)/)0)1)2)rV:/5 +109B& ()-: +1098& ()-: +109B& ()-:
+109B& ()-: +10%B& ()-:5W4, " | &+2)5)6)7)Q R S)mPB/5 +10MB& () -: (
+1098& () - :Examfledk' I Jandb V&, SHdded- 10 %8R (Softenlilt@dint And) U) V)W X)]) Z: /5
+1098&' () -:5Wa, "| &+ +109B& ()-: +109B& ()-: +109B& ()-:
+1098&' () - :YhHeyeidyenng S 5 kent 109EE (inkingr 1098% (0N 1s+109%8&' () -:
+1098& () -: +10%B&'Q3-: +10%B&f()-:s)t)y)~){£)nR6/5 i
considered to have taken place under the above-mentioned
film-forming conditions. The adhesion strength was good;
5 however, since there was no sufficient curing, the
detergent resistance was insufficient. Comparative Example
6, which was a combination of the laminate adhesive AD-13
of Comparative Example 5 and a catalyst, was improved in
the reactivity between base resin and curing agent but
10 short in pot life; therefore, its actual use is difficult
in view of the coating operation of the laminate adhesive.
As is clear from Table 4, the laminate adhesives AD-
27 and AD-28 of Comparative Examples 7 and 8 had a high
softening point and are therefore considered to have given
15 rise to a sufficient crosslinking reaction. However, since
the polyol used therein had an inappropriate molecular
weight, they had low adhesivity. Comparative Example 10
using no polyol showed the same tendency as Comparative
Examples 7 and 8. Comparative Examples 9 and 11 showed a
20 low softening point and therefore no sufficient
crosslinking reaction is considered to have taken place
under the above-mentioned film-forming conditions. The
adhesion strength was good; however, since there was no
sufficient curing, the adhesion strength after retort
25 treatment was insufficient. Comparative Example 12, which
was a combination of the laminate adhesive AD-31 of

Comparative Example 11 and a catalyst, was improved in the

reactivity between base resin and curing agent but short
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+1098&' ()-: +109B& ()-: +109B& ()-: +109B& ()-: 2003
+1098& ()-: 5V, " &+)))))))rV: /5 +1098& ()-: +1098& ()-: +109%8& () L:IARE, 1003+
+1098& ()-: +1098& ()-:)))))))Z:/5 +109B& ()-:5W4, "| &+ +109B& ()-:
+1098& ()-: +1098& ()-: +109B& ()-:)))))))_2/5 +1098& ()-: +109B& ()-:
+109B& ()-: +109B& ()-: +109B& ()-: +1098& ()-:)))))))nN./5 +1098& ()-:
+1098&' ()-: +109B& ()-: +109B& ()-: +10%B& ()-:5Wa, "|&*+))))***nM /5
+109B8& ()-: +1098& ()-: +109B& ()-:5Wa, "| &+8 +109B& ()-: +109UB& ()-:*****
*9*| -/ 5 +108880t) LiBh, therefo0eR’its- actuo¥Bese) is dl0¥@anly- in
+109B&' () -: 9%:*; *<k=*>* 2%t X/ 5 +109B& ()-:5W, "| +109B& ()-: +109B& ()-: %
+1098&' () - View0ogsthy- coatdnggopyratiopos the: da@naveadhysjivess
+1098& ()-: +109B& ()-: ,

As 15 clear from Tables 5 to 10, the polyisocyanate

curing agents to which an amino group-containing silane
5 coupling agent was added, were inferior in stability with
time, and none of them satisfied both of the pot life and

the aging time.
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+109B& ()-: +1098& ()-: +109B& ()-:5Wa, "| &tY*] *a*b*i *nrg*mV /5 +1098& ()-:
+1098&' ()-: +109B& ()-::5Wa, "| &+ +109B& ()-: +109B& ()-:qg*u*y*}**F¥IAPK 3003
+1098& ()-:5Wa, "| &+ +109B& ()-: +109B& ()-: +109B& ()-:
+109B& () -:*¥******t X/ 5 +1098& ()-:5W4, "| +109B& ()-: +1098& () -:
+109B& ()-: +109B& ()-: +109B& ()-: +109B& () -:*******rV: /5 +10%
+109B&' ()-: +109B& ()-:- +10%B& ()-:- +10%B& ()-:
+10%8& ()-:5Wa, " | &+*******r RO/ 5 +1098& () -: +10%B&'()-: +1098& ()-:5W, " | &t
+1098& () - WHATOQB&CLAIMED*ES?*I-/S +1098& ()-:5W, " | &+ +10%B&'() :
+109B&' () -: +109B&' ()-: +109B&' ()-:*****++_ 7/5 +1098 +1098& () -
+109B&' () - 1 +10%@&ppﬂylspgga5§t@)cura@@%agq@t for laminate adhesive,
+1098B&' () -: +++r ++K, NlnL*/5|7&910%@88@88&'() &910%82& () -1 &$21098& () -
"210@B&f()C°mE9@B&PGf 54, " | &M T, V, WX, Y, a, b, w, rv6?3 &10%8& ()-B3
(A) an isocyanate group-terminated prepolymer having
5 1isocyanurate group and urethane group, obtained by
reacting an organic polyisocyanate containing at least
(al) an aromatic diisocyanate, with an active hydrogen
group-containing compound containing at least (a2) a diol
compound having a number-average molecular weight of 100
10 to 2,000.
2. The polyisocyanate curing agent for laminate
adhesive according to Claim 1, wherein the organic
polyisocyanate is (al) an aromatic diisocyanate and the
active hydrogen group-containing compound is (a2) a diol
15 compound having a number-average molecular weight of 100
to 2,000.
3. A polyisocyanate curing agent for laminate adhesive,
comprising:
(A) an isocyanate group-terminated prepolymer having
20 isocyanurate group and urethane group, obtained by
reacting an organic polyisocyanate containing at least
(al) an aromatic diisocyanate, with an active hydrogen
group~containing compound containing at least (a2) a diol
compound having a number-average molecular weight of 100
25 to 2,000, and
(B) an isocyanate group-terminated prepolymer having

urethane group.

4. The polyisocyanate curing agent for laminate
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&1098& ()-B SflO%B&f()- 10688688 10688688 10688688!>(&910%68868%§8&% m%b
)

(&910%98)& ()- W, X, v, 2z, {,|,}, DrV6?3 &3 &10%B& ()- B/ KN-"&3 &109
&10988& () - B3 &10%3&' ()-B3 &109B& ()-B},,,,,,, /rVvelKN-"&3 &109B& ()- B3
8&1098& ()-B3 &10%8& ()-B3 &10%8& ()-B3 &10%8& ()-B,,,,,,, dDr V6/ KN " &3
8&1098& ()-B3 &10%8& ()-B3 &10%8& ()-B3 &10%8& ()-B3 &10%8& () - B3
&1098& ()-B,,,,,,,| DrVe/ KN-"&3 &10%8& ()-B3 &10%8& ()-B3 &10%8& ()- B3
&10988& ()-B3 &10%8& ()-B/ KN-"& ,,,,--x\ @V6/ KN-" &3 &1098& () - B3

&1098& () - BAh&s¥BLatroBad i&yOUBLLLpifl/ BIN- WRBr&1AYBRe( prBanie- - - xX8r V6/ K3
&1098& ()-B3 &1098& ()-B3 &10%B& ()-B/ KN-"&3 &109B& ()-B3 &10%8& ()-B----- ;
- <- OS7rV6/KGl&lG%B&aOPtB3i&1®%B& an- BremMatés &ids@eyanaie &n6yBke() - B3
&1098& ()-B<-=->-?-@A-"- @ V6/ K3
active hydrogen group-containing compound is (a2) a diol
compound having a number-average molecular weight of 100
5 to 2,000.
5. The polyisocyanate curing agent for laminate
adhesive according to Claim 3, wherein the component (B)
is an isocyanate group-terminated prepolymer having
urethane group, obtained by reacting (bl) an organic
10 diisocyanate with (b2) a polyhydric alcohol.
6. A polyisocyanate curing agent for laminate adhesive,
comprising:
(A) an isocyanate group-terminated prepolymer having
isocyanurate group and urethane group, obtained by
15 reacting an organic polyisocyanate containing at least
(al) an aromatic diisocyanate, with an active hydrogen
group-containing compound containing at least (a2) a diol
compound having a number-average molecular weight of 100
to 2,000, and
20 (C) a silane coupling agent represented by the
following general formula (1):
OCN-(CH,),-Si(OR), (1)
(wherein R is a methyl group or an ethyl group, and m is
an integer of 1 to 5).
25 7. The polyisocyanate curing agent for laminate
adhesive according to Claim 6, wherein the organic

polyisocyanate is (al) an aromatic diisocyanate and the

active hydrogen group-containing compound is (a2) a diol

64



&3 &1098& ()- B/ KN-"&3 &10%8& ()-B3 &10%8& ()-B3 &10%8& () - B3

&1098& ()-B -a-b-c-d-e-f-tDr V6/ K3 & KN-"&3 &109%8& ()-B3 &1098& ()- B3 APR 2003
&10988& ()-B3 &1098& ()-B3 &10%8& ()-Bf-m p-g-r-s-t-KkOr V6/ K3 & KN3

810988& ()-B3 &1098& ()-B3 &10%8& ()-B3 &10%8& ()-B3 &10%8& () - B3

8&10%8& ()-Bt-u-|-}----tX<rV6/ K3 &10%8& ()-B&3 &10%8& () - B&3 &10%8& () - B3
8&10988& ()-B3 &10%8& ()-B/ KN-"& - --- - - x\ <r V6/ K3 &1098&' ()-B3 &1098& () - B3
8&1098& ()-B3 &10%8& ()-B/ KN-"&3 &10%8& ()-B------- x\ @ V6/ K3 &1098&' () - B3
&1098& () - BBmBAAKB&hAYiRYKAF hEBb&FOYBEY &Y eBROREOUBEY ( veBght - of - XB&r V6/ K3
8&1098& ()-B3 &10%8& ()- B/ KN-"&3 &10%8& ()- B3 &10%8& ()- B3

&10988& ()-Bo-2, 000\.@ve/ K3 &109B& ()-B/ KN-"&3 &109B& ()-B3 &109B& ()- B3
8&10988& () - B3 &10%3&'& ------- /1 V6/ KN-" &3 &10988& () - B3

10

15

20

25

A polyisocyanate curing agent for laminate adhesive,
comprising:

(A) an isocyanate group-terminated prepolymer having
isocyanurate group and urethane group, obtained by
reacting an organic polyisocyanate containing at least
(al) an aromatic diisocyanate, with an active hydrogen
group-containing compound containing at least (a2) a diol
compound having a number-average molecular weight of 100
to 2,000,

(B) an isocyanate group-terminated prepolymer having
urethane group, and

(C) a silane coupling agent represented by the
following general formula (1):

OCN-(CH,),~Si(OR), (1)
(wherein R is a methyl group or an ethyl group, and m is
an integer of 1 to 5).
9. The polyisocyanate curing agent for laminate
adhesive according to Claim 8, wherein the organic
polyisocyanate is (al) an aromatic diisocyanate and the
active hydrogen group-containing compound is (a2) a diol
compound having a number-average molecular weight of 100
to 2,000.
10. The polyisocyanate curing agent for laminate
adhesive according to Claim 8, wherein component (B) is an

isocyanate group-terminated prepolymer having urethane

group, obtained by reacting (bl) an organic diisocyanate
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8&1098& ()-B3 &10%8& ()-B3 &10%8& ()-B3 &10%8& ()-B------- t Xr V6/ KN- " &3
&1098& ()-B3 &109B& ()-BY3 &10%B& ()-B3 &10%8& ()-B3 &10%8& ()-B3 11 APR 2003

810988 ()-B------- t T4rV6/ 3 &1098&' ()-B3 &1098& ()-B3 &10%8& () - B3
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comprises the following steps (1) and (2):

5 (1) a step of subjecting an organic polyisocyanate
containing at least (al) an aromatic diisocyanate and an
active hydrogen group-containing compound containing at
least (a2) a diol compound having a number-average
molecular weight of 100 to 2,000, to a urethanization

10 reaction to produce a urethane bond-containing
polyisocyanate, and

(2) a step of subjecting the urethane bond-

containing polyisocyanate to an isocyanurate-forming
reaction to produce (A) an isocyanate group-terminated

15 prepolymer having isocyanurate group and urethane group.
12. The process for producing a polyisocyanate curing
agent for laminate adhesive according to Claim 11, wherein
the organic polyisocyanate is (al) an aromatic
diisocyanate and the active hydrogen group-containing

20 compound is (a2) a diol compound having a number-average
molecular weight of 100 to 2,000.
13. A process for producing a polyisocyanate curing
agent for laminate adhesive set forth in Claim 1, which
comprises the following steps (3) and (4):

25 (3) a step of subjecting an organic polyisocyanate
containing at least (al) an aromatic diisocyanate to an
isocyanurate-forming reaction to produce an isocyanurate

bond-containing polyisocyanate, and
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containing compound containing at least (a2) a diol
compound having a number-average molecular weight of 100
to 2,000, to a urethanization reaction to produce (A) an
isocyanate group-terminated prepolymer having isocyanurate
group and urethane group.

14. The process for producing a polyisocyanate curing
agent for laminate adhesive according to Claim 13, wherein
the organic polyisocyanate is (al) an aromatic
diisocyanate and the active hydrogen group-containing
compound is (a2) a diol compound having a number-average
molecular weight of 100 to 2,000.

15. A process for producing a polyisocyanate curing
agent for laminate adhesive set forth in Claim 1, which
comprises the following step (5):

(5) a step of subjecting an organic polyisocyanate
containing at least (al) an aromatic diisocyanate and an
active hydrogen group-containing compound containing at
least (a2) a diol compound having a number-average
molecular weight of 100 to 2,000, to a urethanization
reaction and an isocyanurate-forming reaction
simultaneously to produce (A) an isocyanate group-
terminated prepolymer having isocyanurate group and
urethane group.

16. The process for producing a polyisocyanate curing
agent for laminate adhesive according to Claim 15, wherein

the organic polyisocyanate is (al) an aromatic
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organic diisocyanate with (b2) a polyhydric
alcohol.
20. A process for producing a polyisocyanate curing
agent for laminate adhesive set forth in Claim 3, which
comprises the following steps (3), (4) and (7):

10 (3) a step of subjecting an organic polyisocyanate
containing at least (al) an aromatic diisocyanate to an
isocyanurate-forming reaction to produce an isocyanurate
bond-containing polyisocyanate,

(4) a step of subjecting the isocyanurate bond-

15 containing polyisocyanate and an active hydrogen group-
containing compound containing at least (a2) a diol
compound having a number-average molecular weight of 100
to 2,000, to a urethanization reaction to produce (A) an
isocyanate group-terminated prepolymer having isocyanurate

20 group and urethane group, and

(7) a step of mixing the isocyanate group-terminated
prepolymer (A) having isocyanurate group and urethane
group, with (B) an isocyanate group-terminated prepolymer
having urethane group.

25  21. The process for producing a polyisocyanate curing
agent for laminate adhesive according to Claim 20, wherein
the organic polyisocyanate is (al) an aromatic

diisocyanate and the active hydrogen group-containing
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P$' #+2. 16&Q prj WhpQRBRY dllsocyanate w1th (b2) a polyhydric
alcohol.
23. A process for producing a polyisocyanate curing
10 agent for laminate adhesive set forth in Claim 3, which
comprises the following steps (5) and (8):

(5) a step of subjecting an organic polyisocyanate
containing at least (al) an aromatic diisocyanate and an
active hydrogen group-containing compound containing at

15 least (a2) a diol compound having a number-average
molecular weight of 100 to 2,000, to a urethanization
reaction and an isocyanurate-forming reaction
simultaneously to produce (A) an isocyanate group-
terminated prepolymer having isocyanurate group and

20 urethane group, and

(8) a step of mixing the isocyanate group-terminated
prepolymer (A) having isocyanurate group and urethane
group, with (B) an isocyanate group-terminated prepolymer
having urethane group.

25  24. The process for producing a polyisocyanate curing
agent for laminate adhesive according to Claim 23, wherein
the organic polyisocyanate is (al) an aromatic

diisocyanate and the active hydrogen group-containing
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