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PCT/ EP9 | NHEYi ve Wi ch Hardens in Several Stages 16Hesembeer®0dn
relates to aghedelt adhesive with a nelting point of at |east 40C which
contains either a polymer having at | east one functional group reactive to
a conmpound wth an acidic hydrogen atom and a functional group

pol yneri zabi Y, re to W light or to electronﬁﬂp r ol yrmer
having at le 59§2€Wcti onal group redctive to a co o@ﬁ@ﬁ%’%&ﬁ% acidic
hydr ogen atom but no functional group polynerizable by exposure to UV |ight
or electron beans and a conpound with a functional group polynerizable by
exposure to UV |ight oragh&sSiteWniGPs h SBESHERIgadei ght (M) of less
than 5,000. 10 The nmchi ne proglgcti on B am nat es, pagrti cularly | am nated
films, is often carried out in practice by lamnation with

sol vent-contai nin L,ves r is ks att ed.hy -vari ous
di sadvant ages. Ifqgc%qag%tp?‘orﬁ{ag?%?onéHggﬁgg%g@é&gg"tﬁs&‘e eﬁ@\% R ‘ﬂ i on)
consi der abl e leasad0F Civelsicl fcontdive aithgea @olirhar havirg o ldust @nepfanaticil dur i ng

lam nation '! 5 which. inyolves high energy consunption. In addition, the
waste air acORHR 4efelyed i%gcoé(’%‘gﬁldat"f‘%aé‘f agiic ydieaan 1M 8"ed puri i ed

at _consi der a@uBaPBRSI hofjnifizable ByObhddife doSeatgR OF BOLIKERbn VaPOr S

into the atnosphere. I'tion, solvent-containing adhesives have the
di sadvant &ge bears, oa@ polyaies having abieast dane fystiadalggenup mactivgtth af t er 20

passing thro yi st age. gl fter I t §h r.edom nant
quantity of Lségﬁngﬂ&p&‘gtgen" ?%C'Q'ﬁeﬂxgﬁ’ggﬁvg%rgs%@Zeﬂ(t’e\?}ﬁgz 'Sﬂ%e(ﬂm% t he
ot her hand, Ipolyaveizabldby pxpsstes abiUV fightalr electagthbsans and = €6MPOGhy/
affected by the absence of sol v%nt. ,A%;]e i ves sui tabl@ f.or the production
of | ami nat es e ifHRGIRABLITAUPSROIYRETIE %ﬁﬁ’s?xf{%“ﬁa\t)‘é light; ameleckon

appl i cati on @eaR{sO4RES MitedUIFASIGhY MY BE IdsS thed §a8®. only mi ni mal quantities
of readily volatile substances into the environnent. In addition, adhesives

of the tyPe in qudbeimachine prtustian (of lamipatase gattisulealy damirfated filses, liy good
early 11~1~l pl= . ec . 9l 1/ EP . esion
i mredi ately ;%;‘t{agr Céﬁiﬁlalec‘gwg'ﬁm Ega%ﬁfg\f)gzsﬁ%ﬁ‘ég%% 5’&% n%ﬁ%&‘?égggf@%ge j oi ned
after they hadaebieen Unfdremhatebgeahisds atonddrhby tradolsodidedvamagss. al s are
prevented from shhftivrég]trel ati.ve to qne another. !'n addition, ver) a

I

. ho
cor respondi ng bonf o&/eR-s8ntaiNiag pdles e e i for [mingtiqn. genpider

withstand  guantities of solvent generally have to be evaporated during lamination

15 which involves high energy consumption. In addition, the waste air
accumulating during evaporation of the solvent has to be purified at
considerable expense in order to avoid the discharge of solvent vapors into
the atmosphere. In addition, solvent-containing adhesives have the
disadvantage that, as a rule, they only develop adequate strength after

20 passing through a drying stage, i.e. after at least the predominant quantity
of solvent present in the adhesive has been evaporated.

On the other hand, however, the processability of an adhesive is
seriously affected by the absence of solvent. Adhesives suitable for the
production of laminates are intended first and foremost to have a suitable

25  application or processing viscosity, but to release only minimal quantities of
readily volatile substances into the environment. In addition, adhesives of

the type in question are generally expected to have sufficiently good early

LT
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5 the various tensile and offset yield stresses to which the |amnate - |,
stil,l at. the processing stage - is generally exposed w t HDecetaberg®020 t he
adhesi ve bond or to the bonded material. The early adhesion of the bonded
materials has to satisfy particularly stringent requirenents when not only
thin films, but also 10 materials which, although show ng increased tensile

strength, al sgoayg7sash greater flexural rigidity, forpexamigostmet-form
plastics with a thickness of nore than about 100 Nm or | am nates which

contain, for f r ; i i al so
nmore than 10@&%%hﬁ&rﬁe(g€tgﬁ{%@n&n%ﬁggy@] %ﬁ l%%é?ﬁ&r&%é@%%@rﬁ@bés such
as these, thdgoihedafllee theychdverbkersfittecbtogether sopghat theosadeyl matedals arer essi ng
because even |ight ge%ndi %({.orce%{areﬁ transmtted virtually unweakened to
the bond t hr JUGYEMRE TrgIYifiag fRlive 1g Qg gnaihel-ndn| agaian oYevegeder al |
conventional cifepbi@ify DOREAY sPExidtted D suffitidnily RS ewitAstangnabl e to
w thstand the strong forces occurring at the bond w thout danage, even

shortly aft ertheyagpis tensileand effsst yield stresseetn WBigh thedaminaten still@ti ous
appl i cati ons,g,payti arl v Qg t i o} h mands on
the quality otPQt %Fgc%gﬁggi %{/tgbgong.g Qﬁﬁ%?%%gr&gérWﬁg(?mtnﬁéﬁ‘ggﬁeg vtggbond IS
expect ed t o sddhesiediondi arto she bogddd madtrighackaged f oods, for exanpl e)

wi t hstand w t hout . damage, t he, 25. i ncr.egsed stresses, t.0 ich they.are
exposed, for exarrpﬁ@ %{ﬂ)’i r‘?émFPQHsﬁgr?\?a i%%"c{ﬁﬂss'g?tgna‘s%st Ha L%g?afy I'n

addi tion, thezadfsdy st foquifdeRints witdre ndX Peily ethid dilmbBoVBLEX§leb | ent

heat resistance because foods are often, packaged while they are warm or
even hot W t Haleriglsr whiche itBeugly shewiihiftcrassg, tenpile irepglie 18R hg¥Ad of a,

food pack is oG iy 3 'ﬁ?@t' . s ik an be ’
damaged duri nrgeémy%é%ﬁagﬁ%}grmpb g?(iatg'sq%'; %1 Descﬂggigyﬁgégiéf\?\% ‘6’%6 340 3
PCT/ EP99/ 04086icknesngf trherec tudn mpophd68 win ohdarhimates wihidh tchetaimsfort t hat)
for exanple, the flood Ieaﬁs Hpmthe ﬁﬁ% ) Howevelr even m nL{ée (ié cks in
the adhesi ve BEP!EhPARETRARI AYet 3] WA 8051 aka e M¥g RN 8P exanpl e
by al | owi ng nifntmiek gaei (AEndted ReBRE Babther NIt Reénipaek sadl dsathepdithet he
food. 5 In general, a fundanental disadvantage of the conventi onal

sol vent | §s~ afiiesiveekonh bnaxpossd %eaﬁwu@ﬂvaﬁqver% stragting ecaysr sven

properties Oflighi‘%@ﬂlﬂfgs iyRedfd@r raRBhiteat LPlafy iniiaRbhaed apt ey bBRgaccount
of the low viscosity, so that the adhesive bond nmust not be exposed to any

stresses bef dheoughniae iah iflegunab rigidityrad the daminate.| dmigrac@!.reanwientionale
i ntended 10 s u esd yes e u [ e, f
producti on of a%‘vﬁgt égcw }éhgtli t\r{?%?efgc'gsogdé Lﬂye‘{’(ciﬂ;lrég’onr %3?3%%9'8 On%ﬁ%ﬁgﬁ?on, t he
adhesi ves i n thgasiongfo@esescalifringr sttt rendowithait daniagee evadisbbrtigfafeen  makes
the production of | am nates using such adhesi ves uneconom cal. One proposal
for avoi d%ng IMCAIXhdvant ages descri bed above was 15 to use an adhesive

system hardeni ng ighSRUEERISHERRE ddhesith, REASILCA AR afdnd, PAHRAIRE-in The

adhesives used in this case were s;lzg‘ected inafirst stage to a'first
rapi d curi ng themackagingpf faodadimake @therteemandscenytie @falithef thepdbesiebond

ft this first i i i [ t . : th
bonded ar i ol S5ty sy SFEERTHE it Suidit bonP R S Bl e SRANER (200
20 curing st ageengthehadrekbyed tduels, fandxamyss, withdtand evithoot dameageibs t he

required ultimte stren¢gth. DE-A}E“ZQ 3 676, for e ars}gl e, di clc@es a
process 4 tiREegrBduBYTSSofo rYRiRh | HiRynAfe eXROsRY: 4B variies WEAgsi ves.

Thi s documenty 4eseribRes of safl ¥ERY! BEusREhaai aRiitldrdwhe aahetiQ8MBJnABNAT at ur e
whi ch consists of 25 oligoneric and/or polymeric esters andlor ethers

cont ai ni ng boguestioe@ré sepsciedtesipw epsellent healgesistance)ecaybafedgrasaps i n

Chat ol t nougitineadRB e bl A AREeF ovanfbt BMEREm BBl i R "

flexible mat edticutA00PCh IfHE adthesilebondibf ai fgbdipagk ieabt yufidieaty teat-s
generally not 30 sufficient for firmy bondjng.|lam nates of relatively
Dhi ok, sti0f TealiLeR sUFCAsRs. It op blamaRid SWing Wb skegiaa pracess of
PCT/ EP99/ 04066 early phase.



EP-B 0 564 483 describes reactive contact adhesives) processes for their
producti.on and their use. Mre particularly, this docunetf Ddegrobeni2

ur et hane- based coating conpositions polynerizable in two stages which)

t hrough the presence of UV-polynerizable acrylate groups, can be cured in a
first curing stage to forma hard, but still formable or enbossable

mat eri al which then undergoes irreversi ble hardening in a follow ng second
stage. MonofWRR9/6A340 acryl ates are added to the adhefPGEEROVMMES it s
viscosity. The described adhesive has contact tackiness after irradiation.
The bondi ng defringtbd copting phpsasf the foadt withtthe peswt thiad,ufor éR&mple, ¢her abl y at

room t enper at ur i s, mentione one application of the descrihbed contact
adhesi ve. V\?P%?%ﬁ W%?c‘f egﬁaw%?rsteﬁ?'é-rwaf' AT Hblth‘?répg‘e%ﬁﬂ‘ﬁesi ve
conposi ti on mmatcinbé Bammie ty/ thecfoba ieteRIGP ROr RS, fanekamBIEXS! AldwiRg Pol ymer

obt ai nabl e from nononmers that contain at | east one crystalline ethylenic
nononer w t HBiGioarganismsdo peRetaterdntothe pask and tespril efPed hot nel t adhesi ve
is charaeterisedghy igh 4 ngtJ j n S y a |l ow
mol ¢ vl cost ty - LB §RagHo A hudmeRRE HisaBladthgerel N HRipndnY B

cont ai ns 90 selventless cidheslvieghknave clodrar theeipgbt abliy ntiat Ahenddiésia® wt . % of

a | ow nol ecul ar i ol.yner The,.mai n chai n of the pol yner A_consists

Subst ant ar IROEUES By el FEEHe ter PPICTON 276 Eage et BB ARG "o 8. 000
to 100, 000. tRY IGWRMEERY, SAtHARNé REANBSIVY HRhdAGSt Gt S eRpdsaNhaRy Chai n

that conprises at | east one ethylenically unsaturated group. The polyner B

y L .
may cont ai n Siessesnbefoss finglqusingiip easyre thattherminate (pptains thadntaadedin aver age
nol ecul i o] 0 hesgi i | ; exanpl e
o 5190, Sy, o5y, S piifons oS hesdee o
pr obl em addlamsipetehwithhincreassednilexunslengidityy Wasadditipn,othededbesivethdsi ve whi ch

woul d be suitahl.e f p. tjon | am nat es, , more particularly for
t he product i%%gh(?nlgéﬁ'é{gﬁyesge&gﬁﬁ lﬂ“gh%LfeeW% ‘P’ﬁ'&f‘df’%\?‘,’ %e\fhit‘?% woul d
i mredi at el y gsbd@wetdhroitgmigatdsyusitth sscroadaisives tepbhé@lcdapn and 16 Decenber
2002 WO 991 67340 4a PCT/ EP99/ 04066 whi ch woul d | ead after conplete curing
to | am nates contiNg RippoRakior aypiding Hegdisadwaniages fescribed miovaiwassi st ance.
The prohkkem t | i j ; . sive with
a melti ﬁg pé?%g éo at elgélaesgtﬁzéodg:v‘ggﬁ éc?gs‘bcirnis%ezg@{%gat% "?(t)tlmTDévFg\d ﬁ‘gt'&ﬁzﬁg pr esent
i nventi on rddminedes. oThe hdhesives askrbin this easehwerenmibjéated poarirstotage | east
40C cont ai ni r C. nt and a.cooponent B, or a
component B'andtat BEERHAG facton by RARRAER, T Merbut BEREDABeNg %o
conponent s AonB aftad this figst caripy neadtioA ibejaid) ta bpoduoiethawiitt énabletecul ar
wei ght (M) of at feast 5,000 which contains at | t one functional group
reactive to bé’_“eﬁ?’rp%[ﬁﬁs 6’66‘?%!%%@9‘02}? B%ri‘cﬁ‘f’% “ﬁ&%&%é@?ﬂl&tf oM@ inct i onal
group pobyMRyiAg Ry theeAMAS WA c'd}ﬂ(tifﬁti’éésto(?far@érﬁﬁﬁﬂil%é%e@@eti@i}ed:o”ponent
B being a polymer wth a nol ecular weight (M) of at |east 6 Decenber
2002 WD 99/ 6M8uatesstROPITEPI9/ 04066 5, 000 whi ch contains at | east one
functional group{eacsd nd. i.ni agi di c_hydr ogen atom
and no functi onald%?o%%\‘go7§@f%g%$%'g§8%§%%§§ rrgg?%nfﬁ(/ﬁﬁ Bri?fjugﬁior}al ectron
bearms and c)of dirmmaminatesCudiag rohventespadisivesnt Bhisidogumehtidesdribesala gr oup
pol yneri zabl e, by exposuyre.to UV,C{)i ht or el ectron beans and havi ng a

ot

S . ]
mol ecul ar wSPYENtgss | adnesivey diag . 1998 {IPReFEANEPL HYCThoPPoIstE an

gener al by beyigbkitYaskgbi Q%ﬂ){ﬂwé‘rié_ RBI&ESEnRbr LIRS SESAMMMHORD &N contain
several conponents with partly differing nolecul ar weights. Accordingly, in

t he context igdcyahatepgregpnand freermednactylate gerups ireneimelepdent " is used for

the tenperature i C pe Qd (St of .t he adhesive according
to the inventi onﬁnéé@%mﬂ?@' ?it]%é)ﬁg?%nsa?é éﬁ%@%d’l W%“?.‘é?aﬁ?‘{a“g%ﬁﬁp|”éﬁe‘e| y | oses
i ts origi nalaltastigi nthé sthomgeh af tthe bpduls suticishi idrebdridd) abin, dlaibhour , for

exanpl e after about 5 m nutes or about 15 m nutes or about 30 m nutes or
about 45 ni AuRtegalepyil; WIRimMak fexeian Jiashlys raryuadhesgn dsdipneralty nak

tenper abgr e S Efft 26k frfilRBondifg TRhihhRE dI96MBtively thick, stiff materials in the



In one preferred enbodi ment, the conposition according to the invention has
a nelting point of at |east about 60C, for exanple at | etsDeedrobar 200€ or at
| east about 80C. In special cases, the nelting point can be even higher,
for exanple at |east about 90C or at |east about 100C. The hot nelt
adhesi ve according to the invention has a viscosity of 5,000 to 15, 000
nmPa. s (Brookf{x\ahdgii7adg spindle 27) at,120C to 180C. Tl‘pcqt;ﬁpgglggo 6
according to e I nvention contains a conbination of conponents A, % and C,
as individually nentioned in the foregoing. "Conponent A" in the context of
t he present Lﬁ%@ﬂbhgﬁ is a polymer with a nol ecul ar weight (M-) of at |east
about 5, 000 dftai ns at | east one functional group reactive to a
conpound cont ai ni ER-Br0 864d183 dgsbribgsreactive aodtast idhesives,aprogesses for

pol yneri zabl e by exposure t 1 ight,or el [

cont ai ni ng anthfzri ﬁ'idgjuﬁ ‘a'?@é‘gnt il 'sNﬁ’ﬁﬁ%ﬁ%ﬂ%&’%%@%@%ﬁﬁ}%&h
contains an autéthméfbdse@maﬁhgmcnt\p@siﬁimgs polymeruab:;al ir6 tWe cstatpes WAOEH, V\Dff
991 67340 6 PCIl EP99/.04066 O or tom an term e { rew.tino
Lest. The. act IBUSK 4% eimened of ThEPANEE 2D, SMIA8 oS calib Sht i

car boxy, )hydr axfirst cmﬂrugoétage}tm?mnd dend,obutgstmupaﬂamameihbgssable hreaterial

i nvention) watet i articul arl. referred,as the ¢ ound contai ni ng an
aci di ¢ hydr og@hict e SneeigBRa IHEVRISING MATdEng iR & SAIONING, SE6RAT S48 i or
g’xtug Ies ]9f tm:wflljrm?ﬁ)ﬂapécﬁyMef@m@M@ﬂt taethiel @dmkd ias €0 ddvear its efseosied.

ui tabl e functjonal groups reactive to a conpound coniainin n acidic
hydr ogen at om!8fe, d?ﬁ’rg’&dt Péﬁ?ﬁ'?’? thOéWy,acgm?arﬁ Hfa‘gaa%xyllr §r oups.
According to bBRdiIhGVENoer: aher plauiiRSpartsl A2 NMX Yo HHRMPTOC, HiefdraBilyrats
thereof are preferred. Besides the other necessary .a polymer

features, a
usabl e as confﬁﬂi'@ﬁ?mﬂeffﬂu%&W@@e%aﬁWW%P@H%JFW/@%QV&?@F&W&M ain,
for exanple, gah¥sigg@e functional group reactive to a conpound containing an
aci di ¢ hydrogen atom However) a conpound containing two or nore such
functional groupsWRYy9%1200 82 disslesgs agmeistysraidening) hot meelt ddhesiyendi ng

pol ymer cont apggnbdfioR! BRtAiniAYCR Tpbliretite Hrapagmer hanbunrc tdrpstallingr oups
may be of one te/[ge) i.e. for exanpl'e only NCO groups or only epoxy groups,
al t hough t he pelyinasr obtainahile drare inanamers thategotpinyiaf fleagtnene wirstaling|

groups of theg&éﬁ{@)}«gﬁgﬁd{&ﬁ&%itﬁ&ﬁt J@éé‘t'i“@ ﬁy&r\r"%ﬁg ?‘ﬁm@@u%ﬂeﬁgg% or

NCO gr oups an groups and one or’ nore ~functi onal oups of
the type al r emjt adhasivnisicharaetedsednbye bigh ipitiahend finahgiiengtb ag wabh@sor one
or nore ; car B?@'IBWQEQH%CO ording to the invention, the isocyanate group
or the epoxy group, preferably the isocyanate group, is particularl

sui tabl e as the fERCOi60404Ddisglosep acegritatichalimek adheaiyethathcentain nd
cont ai ni ng at F ol St LA, nEi,Ng to
the inventi on%éﬂf’éﬁ ﬁgg‘aﬁ‘ﬁf‘gﬁg&%‘ﬁ%qg%@?ﬁﬁmﬁ %’ﬂﬁagﬁmg(s:% (X‘? ) /V\O/eatlgfgﬁtlg%f at

| east about S5Spedecular weighdrelymar BrolTheemain whaitbioé thepolaend congistent A
B O o <AMBlGstaRRh KA i acilaR Wi ShHvBragl R weRRl ¥FBi0BBNat os.

pol yacet al s, ure
to 100,000. By copolymerization the polymer A contains a branched chain

that comprises at least one ethylenically unsaturated group. The polymer B
may contain at least one ethylenically unsaturated group and has an
average molecular weight of 500 to 8,000. The adhesive is crosslinked for
example by UV or electron beam irradiation and is used in adhesive tapes.
The problem addressed by the present invention was to provide an
adhesive which would be suitable for the production of faminates, more
particularly for the production of laminates with high flexural rigidity, and
which would immediately show strong early adhesion after application and



16 Decenber 2002 WO 991 67340 7 PCT/ EP99/ 04066 pol yol efi ns or rubber

'pol yners, such as nitrite or styrenel butadi ene rubbers, 1 Berembegl 2088y
contain at | east one functional group polynerizable by exposure to UV |light
or to electron beans and at | east one functional group capable of reacting
wi th a conpound containing at | east one acidic 5 hydrogen atom However)

pol yacryl at es\ygajgy§#i4y s or pol yurethangs, particul arl ypeqhypsdoudes’

pol yur et hanes, are preferably used as polyners in the conposition according
to the invention because the polymers nentioned make it particularly easy
to attach the I ﬁﬁ% e

i nvention to 'ﬂ?ﬁaapwogwbﬁ ?ggﬁ cg te &qr@ne@éé}ﬁn@%gl Ongﬁb‘é\‘ghﬁb%ﬁ%p%n uced
particularly euengtyn \fahdﬁ!ﬁ witb dviglobeat nesistanaed to in the following as the
"basic" polyner o r r o] n i ni ng
at least two i socgl/-géapmb{rlerﬂ1 é&&'fe@scarWhg '"?%ﬁ%ﬁﬁ SHfgga@)(l ve (ﬁﬂ{n i onal
groups) pref eadhésivé witk-a mellmg poiotipBat Ieast Qoas ylescnb&d incthé dolloWing.

palymer by reacti dheeneat e ERISE dnaf ik Aaeer ith aombltisd, ' ©

car boxylic acpdmt@xf amrté‘aslrtioﬂescorﬂammgja m@mpnrtdm A mremt:omp,onent A and a

OHterm nated ref er abl s the "basi

Avcor dingly. - GREPERBAL B B sorpepkat BEnd utapareTG. o8 KETRRDRR! Aol yrrer
is a polyner aadect@dpbdnentC her @nipgnentsd, BampCof pol yesters, pol yethers,
pol ycar bonat es or polyacetals with a nol ecul ar weight (M) of at |east
about 200 or m xtures of two or nore such polyners which contain term nal

OH gr SUIOS- 25 taﬁolt mﬁip@hemsmtfea’q;j 8 pbﬁrmet?mttaadrhbmbm weumlmbf atleast
accordance w n{ion, ma ai ped jin known nran
pol ycondensat i on ng ﬁ'cél aa'e%ﬁg(%aég 'Q"atﬂfroé'pﬂﬁ?‘t: ﬁoagl y by

pol ycondensati on @6@09%!‘,@6{4@&? |arﬁa<ﬁ@|b(hy@fog"érf@mhhléﬁd &f fuhvlordl grels
pol ycar boxylic acid or a mxture of two or nore polyols. 30

Pol ycar boxyl i ¢ acpelé’"lﬁﬂztaglﬁ ly pﬁp%ﬁeﬁaéﬁé@m ka?'?ﬂéorbp%@ﬁt 16 Decenber
2002 VIO 991 67840 BoiEENERPHARLE Poljieslt iR ol RbIEURI AIAMAM 9B 8f lsabe basi ¢
pol ymer may be’ based on an aliphatic) cycloaliphatic, araliphatic) aromatic
or heterocyclic parent conpound and, besides the at |east two carboxylic
acid groups, may optionally contain one or nore substituents which do not
react in the course 5 of a polycondensation reaction, for exanple hal ogen
atons or olefinically unsaturated doubl e bonds. The free carboxylic acids
may even be replaced by their anhydrides (where they exist) or esters with
C~ 5 nonoal cohols or m xtures of two or nore thereof for the

pol ycondensati on reaction. 10 Suitable polycarboxylic acids are) for
exanpl e, succinic acid, adipic .]J acid, suberic acid, azelaic acid, sebacic
acid) glutaric acid, glutaric anhydride, phthaiic acid, isophthalic acid)
terephthalic acid, trinellitic acid, phthalic anhydride, tetrahydrophthalic
anhydri de, hexahydrophthalic anhydride) tetrachl orophthalic anhydride,
endonet hyl ene tetrahydro 15 phthalic anhydride, glutaric anhydride, nmalefic
acid, malefic anhydride, fumaric acid, dinmer fatty acids or trinmer fatty
acids or mxtures of two or nore thereof. Small quantities of

nonof unctional fatty acids may optionally be present in the reaction

m xture. 20 Various polyols may be used as the diols for producing a

pol yester or polycarbonate suitable for use as the basic polynmer. Exanples
of such



i polyols are linear or branched) saturated or unsaturated aliphatic

pol yol s .containing 2 to about 10 and preferably about 2 t@ B&ambet 260D
groups per nol ecul e. These OH groups may be both primary and secondary OH
25 groups. Suitable aliphatic polyols include, for exanple, ethylene

gl ycol, propane-1,2-diol, propane-1 (3-diol, butane-1, 4-diol,

but ane- 1, 3- di aNO w6840 2, 3- di ol ) butenes 1, 4-di ol , but i n@CE/£P0¢04066

pent ane-1, 5-di ol , t he isomeric pentanedj ol s, pentenedi gl s or
pentinediol s or mi&@ﬁ) whichy cq |n§rat8@a ‘J{JH IR ERCYe 40 @ ol and t he

i soreri ¢ hexanedi Qopapdigessfiaipigg an é6|dﬁ&ﬁﬁd?e§én%@&% and ﬁ@hﬁﬁéﬂaﬁ
PCT/ EP99104066 or heX| nedi ol s or m xtures nor e er eof ,

hept ane- 1, 7- di ol &%aUR RElYMyiable by expasie tad)y dght erelﬁ@}ﬁ@n heam&wgﬂd
octane-1, 8-di g} a%ﬂﬁlﬁ\én%%élhg @&@BSUH@EB%%IV\%a%EbMIgk@u@nd hi gher

honol ogs or isoners of the co unds nenti oned are obtained in known
nmanner from a st ePolyrporizakie by@@%uw%klvtlmt py elestrantheanemand hayingre CH

group at a time ony, gﬂgch%}%ﬁld}ge% %r@g gnto the carbon chain, or
ereof

m xtures of two or nore t er swtable pol yol s for the productlon
of the basic polynmer are alcohols of relatively high functionality) such as

gl yoer ol . 411 et YL i PHEARREbokk! BRYbOHeRERNPNS dRSRATENAN i he a0

nono-) ollgo- or suc ucose ruc ose,
gal act ose, ar aldisposk compositionsxwhichecan wootain sﬂvleoaieqorapomeme wmlmr;mﬁye,

of' the subst i RE ToBRRuRY heRs. . AGRMGRTIR FieChifAf s RETbldseRL Gt

two or nore oflnwdsrmcxmrmeuems "ﬂrﬁalm@pomh'é($ used famtheatemt eraturé cat whiahpd e

pol ygl yceroi w,t de n_ of t he
al cohol s of rghﬁfgetf %ﬁ?ﬁtlﬁﬁ fytg§ *V%o %co(ﬁiﬂﬁgbéﬁwc{/ge?ﬁﬁﬁgo%syltge
esterified w tmmmnammai;stabdmy b eyl complete]ys losestits mmgallexterrmbshapéﬁﬁear bon
atons, with th rowsotha n_aver | east, t ok remain
“ntact. The altRsibRAeIIER to aheyT wRERr B oRBie i Aol BURIWRE B ey
be used in purabdutrt® aninutderer abswti BOeminutes her boat @b hhautesctpussadly

m xtures obtaipable.in the course of their nt hesi s The tjon products
ot 1 ow ol ec I SEPREINgh O 1S AURBTNOHEPIR oA SO TRET e EAEol ds

so-cal | ed pol yaékiag poityol s, may al so be 25 used for the production of t he

basi ¢ pol yners. Pyet her I Is, ich are to be used for t productl on
of polyesters sui tHbPBe gr VXBHY‘?‘P&@‘G SPERGSEOE, é&PWEIEﬂ aondee

reatctl On20I Pahyéitlorvhas gahié}‘tzr@f‘ Boitioles. g?aﬁeatfddtgéhcﬂae f@%bﬁ@‘ﬁp@ af ﬁa][a%bl y
contaln (0] ou ar po (6] abl e pol yet nher S are, or
xarpl 6, “the R TOCHGHleas drowdtbbert ienalicases, BRoBABRPINER | ¢ ne
i someric but arwlevénah heh%ﬁ@ﬁﬂhglesét laastatyLt @0Ed or atfedsgepBiie1 0¢QN2 )
99J67340 10 PCT/ ER99 E4066 abaqv or m x%ures re thereof O¥)\nth

r

f two
et hyl ene oxi de) pr e’hén%&? Beﬂvetﬁﬁcyr Re t ae'"té?”tiﬁwgv $ & VISCOBiRh
nore thereof. £Hbeho ﬁB'dO@%PaP@{E/r%bhﬁéldFFWV@ %pﬁfdfl’e vasymapc)tfo mo@cr eactl on

of the above-nmentioned atcohols with a functionality of nore than
m xtures ~ of two e @ghesivet aggasdingwio the W%F'R?I@fﬁa'ﬂﬁlﬂéoﬁﬁﬂam@fto

form pol yet her d?n%dr?érﬁs AP ¥5d beasnﬁa.wahﬁuwéhu%neahﬁmé ﬁfreg@hght (M) of

about 80 to about 3,000) preferably in the range from about™100 to about
2,500 and nost premmnryantrﬁ wetheaﬁg@teﬁt 6inthae pueserdonventidivist aRgpmer
obt ai nabl e f r qgxd B%Bl%ﬁfdr%bﬁ”%w ) e 1R aBBUE 5DH0ANhIEh TontARS Gt IeHe
pol yet her pol yols nentioned
one functional group reactlve to a compound containing an acidic hydrogen
atom and a functional group polymerizable by exposure to UV light or
electron beams.
A compound containing an acidic hydrogen atom is understood to be

a compound which contains an active hydrogen atom attached to an N,



10 be reacted with the polycarboxylic acids nentioned above in a

pol ycondensati on reaction to formthe pol yesters suit abl 8 Pecerosas 2862t he
basi ¢ polynmers. Pol yether polyols formed, for exanple, as described above
are also suitable as the basic polymers. Polyether pofyols are normally
obtained by 15 reacting a starting conpound containing at |east two

reactive hyq(ryg edb/6F wi th al kyl ene og aryl ene oxi despcf dg@y@mﬁe

et hyl ene oxi propyl ene oxi de) butyl ene oxide, styrene oXI

Sul tabl e st a1 Ho S SRrBLARE TatErmialo, Bt 28 iahd o8fy ofle SHRYB) ool
1,2- or 1,3- Wyﬂmde(ﬁnstoﬂi yrothdesltig hwrogeﬁd&bmwcﬁmaigf y@eﬂboxyl Wrganedi ol ,

1, 8-oct anedi ol ,, negpentyl glycol, 1,4-hydroxy neth¥ cy cIohexane
2- et hyl pr op&@Ng, ynmoo@ndgﬂv%gmumtr.%@pﬂm top '?ﬁ)dﬂ\éent‘on water is

hexane-1, 2, 6tpte{ &}Iadr}ﬁlb%?é?’?ed]ag Mﬁ&dunc{}édd@ p%jl)ég{l %&&Ea@ﬁa%qesn, atSWénol)

pent aeryt hr| sor I tol
i sononyl §herﬁnmp@!31dsmﬂamml aminpdoo il geups or otk -or gnixtures of two or

1,1,2-tris h h h am'ne, et hyl enedi am ne,
tetra- or h((ax'%{t (ﬁXﬁQﬁgﬁupQHﬁé e a‘oﬁ%%oﬁg‘g?ngﬁéefexgm i ne, phe%yl enedi am ne,
2, 4- bandbz 6- dld agsmttablgu&rmtuem Qul@lupphea;ﬂru]vqom Wr.gh%bend @mt%almgnaﬁ whi ch
can e obt ai ne onaensi n anj i1 ng rmal de ol yet her

o yor s moai HEC By SRR P i aieiar. N6 Q. Frea SMRgIrde apcaderner 2002
VD 991 67340 Whoiisl! FEABAAIIE teeindsnidite 1160 GrobphYHRY opBKyibiss BHCh as

t hese can be “obtained, for exanple, by polynmefizing styrene or
acryl oni f1Pi | enistures theseaf are neefer;em rBegidey thes othns nsicessinyeletures, A N

| yet h h the 5 t )
Portise st MONETHAEY oot A o al REARE G nd b fpenlii e "
wei ght of abauay 3€htaia, abouéxamBleD. orffp| ywe efuatitorall eg@lupo readtiveblte for use

as the basic pol Pol y_ acet al s, are understood to be conpounds
obt ai nabl o by P epilaing an AGHICAyioNen Al nyHEEVET & GPRoUNd

hexanedi ol , "Mohthufuﬁ?”ﬁhﬁ%'ﬂ)’ﬁ\@re %@bMaﬁJﬂbﬁé&al @oaastﬁayealéerbé heserauagoses of

the i nventlon my a e obt ai ned ynmeri zi cyclic acetals.
Pol ycar bdRat e@ﬂmcmeatéo éfumeawréetmﬂﬂdmep@\lyﬂtelﬁémgasn% tywel gmevoresugh t he

polyol used TR i¥nF YoMk, L e RARkEnROGYARs nf) BEABP YRR Bhe e PRy

example only NCO groups or only epoxy groups, although the polymer may

also contain mixtures of different functional groups of the type mentioned,

for example NCO groups and epoxy groups or NCO groups and epoxy

20 groups and one or more other functional groups of the type already

mentioned, for example one or more anhydride groups or one or more
carboxyl groups.

According to the invention, the isocyanate group or the epoxy group,

preferably the isocyanate group, is particularly suitable as the functional

25 group capable of reacting with a compound containing at least one acidic
hydrogen atom.

The composition according to the invention contains at least one

polymer with a molecular weight of at least about 5,000 as component A.

Polymers suitable for use as component A are, for example, polyacrylates,

30 polyesters, polyethers, polycarbonates, polyacetals, polyurethanes,



obt ai ned, for exanple, by reacting the polyols nentioned above, nore 15
particularly diols, such as propylene glycol, butane-1,41&Pesersherk8Qane-1, 6
diol) diethylene glycol, triethylene glycol or tetraethylene glycol or

m xtures of two or nore thereof, with diaryl carbonates, for exanple

di phenyl carbonate or phosgene. OHfunctional polyacryiates are also
suitable as the basic polyner or 20 as the polyol conponent used for
produci ng t WORHEE34Db! yner. OHf uncti odal pol yacryl at E3CHEEPIS04086GI ned,
for exanple, by polynerizing ethylenically unsaturated nononers bearing OH

groups. Sucpolmbefierar rabbergidlpneabsach é@mtmleamsltwbnéﬂouaﬁ@ié fubbatd, on of
et hyl eni cal I@/_ uasat rated car gggél i.c aci nd di functi onal E{)cohol s, the
al cohol gendrayifing, ey coatag) st Angn e ongli grupepelimerizabley b¥ni cal | v

unsat urat ed é(ﬁb@tﬂéytb'lw fghtdsr t6 Widcddintddhs bﬁcﬂ at %%PBﬁ@ ftﬁ’fdﬁonﬁl%roﬁﬁa”m e,
acrylic acid, nethacryliC acid, crotonic acid or malefic acid

Corres pond| rﬁ‘@p@ﬂef @hcieacting with & cosmpounto coataining eat Zeaﬁj(dtbl@ﬂ(yammyl

acryl ateg fgqg&yaq%)n_%ll nmet hacryl ate, 2-hydroxypropyl acryl ate,
2- hydroxyprogy cr 2- hydr oxypropyl nethacrylate, 3 30 hydroxypropyl

acryl ate or 3- hydlfowe&mopplyatrwﬂdtesr pbbybetem an pblyuashahed, Wparticdfarlipecenber
2002 WD 991 67340,.12 PCTI EP99104066 or e thereo The basi cg{)ol nmer s
menti oned mBPYESISENAT IRPIpIE PBG?dé‘ﬁevﬁfﬁ Y5R35 AgbanefEh

term nal OH@hipHRionyaccording aBl the GRGéRRNObeddidePhadsEimens ﬁié?ﬁ'ibhé@”s
Providing the reaction conditions are suitably 5 selected) the oI yest ers,

pol yacet al s feakepdl \ragiistarht @asialp @éaeh c@ﬁb&mtlogalo@p@,ur)sr deqe as
term nal109r%Qérﬂnc@%!hetﬂ?tlmﬁﬁmgﬁ%t fp%ﬂrﬁe?ﬁ{ T%(f‘u?e% groups. In add' ti on,
exa ed In h

am no groups ein e basic pol yners by
sui tabl e reacti offhe ﬁ’dlgmatﬁ eeutlmed/\eargbe produdes particalafplepsity frehoal d be no

hi gher than 10 aboa e(Jg (ﬁgo F chgq referred, enb di ment of tIhe i nventi on,
the mol ecul &OMEALGH; relfrredhdo iadhe Toladineras 1he D3 PabEer rGiomEBUL 200 t o
about 30, 00QyixfuPs &Wbcerﬂd?et§1u@hrc§ﬂ\§t%tfrfd@,n&&h§iklhg390|eta%t Q«be%ocly'é 000 or
from about 500 to about 10,000. In a preferred enbodi nent, hotnelt

adhesi ves am&tﬁbﬂl&l@wo camkoxybof Avtyrdriderreactvepiungtienal, groeps, emamtdy from

basi c PQ a_ ol ht t he rapge about 500 to
about 5 exé’n%lfpes ?n”leh‘gdy@ﬁg Ofl‘lfc('\)ﬂ;ﬁ2 albr(n)ﬁtre%be ngggeﬁ EoY0 or in
t he range froam b@mbcﬁe&@antomamlyowsng toChis Tdnc pasinterPioy YoRdtpnnwilh i oned may
be used both indjvi duaIIy _agéj iin 20 the formaf a mxture of two or nore of
the basic pAWiaRYs fHertieBliged i SAMBNILSduBPPERCHr cHRIBEICHeRTIS bOH i n t he

foll owi ng. Ighngdfilést ARERRENGER mé hﬁvéafﬁbﬁelah @ilheérmvr%t@&%l%ee i$0 the

invention contains as component a polymer with a nol ecular” weight (M) of
at |east 5, Md%ﬁ'ths%ﬁﬁﬂﬁﬁhélaétc pelysierone functional group reactive to a

20 Accordingly, one example of a polymer suitable for use as the basic
polymer is a polymer selected from the group consisting of polyesters,
polyethers, polycarbonates or polyacetals with a molecular weight (M,) of
at least about 200 or mixtures of two or more such polymers which contain
terminal OH groups.

25 Polyesters suitable for use as the basic polymer in accordance with
the invention may be obtained in known manner by polycondensation of
acid and alcohol components, more particularly by polycondensation of a
polycarboxylic acid or a mixture of two or more polycarboxylic acids and a
polyol or a mixture of two or more polyols.

30 Polycarboxylic acids suitable in accordance with the present



25 conpound contai ning an acidic hydrogen atom and a functional grou .
pol yneri.zabl e by exposure to UV rays or el ectron beans. W@ﬁ@embﬁf%@@Eyner
usabl e as conponent A is produced from a basic pol yner of which the

nmol ecul ar-weight (M-) is sufficiently high, for exanple about 5,000 or

hi gher, a first production process for conponent A is 30 described in the

foll ow ng. Towdps/egade the OH-containi gy basi c pol yner pcy/epd§oeggnber
2002 WO 99167340 13 PCT/ EP99/ 04066 preferably reacted with the

pol yfuncti ondhy GAIRP I e HodBERIPIof e dhsh: BBIVIGOMYGNBE Dasbll o 6ATP! € 1N
a molar ratio of 1:>2, the excess of polyfunctional conpoun el ng, for
exanpl e, j ustaliphatie, esyslogtipbaticav araliphaticn aematisi on dicteroeydiasimareat yner

al t hough only_s I titi of. 5 cted cti.onal conpound are
present in th%oﬁé%q(ﬁ\%gac&?ﬁgﬁén{he Ev%%%ehﬁ ec%&éé&ﬂgséilﬁi%roggﬁ Yof
ad?/a]pt age in mrdriauylbamtaWMA ea?Iampcé yutsstityet @gmidtsdmaegea&t intthe Icourse

pol yfuncti onai_ conpound. polymer term nate two functional groups

whi ch can be ot Wg&cpﬂ %I"W'O_F'éééf’ﬁ'% for ?H‘f’"&p@oﬁéeﬂﬁﬁ %Wﬁﬁé?r@ﬁ@“ﬁ@"ﬂ east on
aci di ¢ hydr oggRs-Ak@mBd HorBlindfds] N THE tifdles cﬁﬁibx%/ﬁ’:“écﬁ’cf’é B! Wi gle! Onal

i socyanates which are suitable for reaction - wth the basit polyners for
t he producti ofeplgced pyl their anbudlidesa(whersdheyt existoart agstersn vdtherGige two to

at nost about f j I i I i.yi_socyanat es
re 1. 5- napht YTOREOTESYE kRS B BRo oFRRIR ikl (o ihb B RSbNROR 2TE
(MDI')) hydrogeastiesdl VDI (di cycl ohexyl nethane diisocyanate) H-2-MDI),

xyl yl ene diisocyanate (XDl), tetranmethyl xylylene diisocyanate (TMXDI ),

4, 4 - di phthyl di wegwgﬂbq%ﬂPIYéiﬁfi?OaY'ICs%%ﬁé@-ego\éﬁaa'a‘Pg'a?H&Cm& acidy adipicy; pheny|
net hane di i sogyanaibid, dciddiPRRAY! ad] $6%&B2LEId, gldtariee BUE "Glutaric

di i socyanate) 1, 4-phenyl ene 20 diisocyanate, 2,4- and 2, 6-tol uene

di i socyanat e antydyidenghthialic acds i&dﬁ)@ﬂ!ﬁﬁf?,aqiﬂ)rt@m;mﬁhal@m@.l tyimeliiticxaaid.e

cont ai ni ng ab % . - Lg .2, 6-10l i §ocyanat e,
o ethyl -9, a-Bthafey ety i SRdaiktoRinge TonsRlide O hxRAR AR
hexane) 1, 6- dantpeltidenatedrazhlbrdphithalicet bghydiglean@ndomethylene tetrahydro-

1-i socyangt onet hy| - 3-i sqcyanat o-1, 5, 5-tr.i met hyl. cycl ohexane 2 1PD1 ),
hl or | mat Ba1_ aPRIMBG A OEE o ol Lo, HetvHEde s FRAoPGS: BB Ry,
di i socyanat esgypdarit adlii aPsraRRy WY tRET 419" AGEHJRnixtures of two or
t et ramet hoxybut ane- 1, 4-di i socyanate, ethylene diisocyanate, 1,2-propane

di i socyanate, moretheneefne dii socyanat e, 1,5-pentane diisocyanate, 1,6-hexane
di | socyanat e (HDI )§m8I(C ﬂh%ﬁé‘é‘%f%épgfdnéﬁmaﬁ‘%h  adidid hﬁé\'{/%pﬁlﬁhglap'b‘% .

i socyanat oet hyl ester; polyisocyanates containing reactive halogen atons,
16 Decenber 20@3eiiinde 640N MixtB€T/ EP99/ 04066 such as

1-chloro hyl phenyl - 2, 4-di i, socyapate) 1-bro thyl phenyl - 2, 6di i socyanat e)
3.5 bt s ol of onet nAEse S T BRRPr 2 ECRRRA BRaToHg. & BT Y mo or
nore thereof . oSpbifeHrbeRMtaUtabG BPLYE SRAMEBAkRSpeHIhal. NERbawIdsosf sichAnpl e, by
reacting 2 noles of ~ hexamethylene 5 diisocyanate with 1 nole of )

t hi odi gl ycol Belydls rararisepaiondxgnchag, rspiiratedeonpasatdiated @lighate pelyols
di i socyanat es T i)

L aSar ) ocyansiisinirig 2% Hbhulif BRE Rl Qbbis ¥5R3hER O arayes per
di i socyanat esmoleaules ochteesat OHs gmyaisumalyelse roayh peinadrly sane debgndaryn@Hi z at i on
of dii so;:ggnat es at elevated tenperature, for exanple at around 10 200C)
and/ or i he9{%“8Sence of a catal yst, for exanple an anmne, and .| may al so

be used for the pus@igifs Aphbhe FHIRSSNInciuALe bl Akanfifte 0lethyiéhd Qlycol,
propane-1,2-diol, propane-1,3-diol, butane-1,4-diol, butane-1,3-diol,
butane-2,3-diol, butene-1,4-diol, butine-1,4-diol, pentane-1,5-diol, and the
isomeric pentanediols, pentenediols or pentinediols or mixtures of two or

30 more thereof, hexane-1,6-diol and the isomeric hexanediols, hexenediols



the invention, the polyisocyanates nentioned nmay be used either
individually or in the formof a mixture of two or nore i De¢amber 2002 _
pol yi socyanat es nentioned. A single polyisocyanate or a m xture of two or
three 15 polyisocyanates is preferably used for the purposes of the present
invention. Preferred polyisocyanates used either individually or in

adm xture are HDI, MD or TDI, for exanple a mxture of MD and TO1l. In
order to obMUOBHETIAO/ mer suitabl e as Sonponent A frorRP@QT/III91@40680t ai nabl e
in this way, the polyner is preferably reacted with a conpound 20

cont ai ni ng kphexmetione bi avaliredr sfurops MBRY thepddfehdptapsIosdict ahd thly | i ght or
to electron _beans and a functional group capable of reacting wth the .i
ternmnal fulRAmesiaheRjapeetens ar Repunadiols getang, i Badighand thedsomefies or

met hacryl at - e oY MYalg : f l.CnPr: a Lc acid
with dihydr ;B?taaeég%%%'g? d ge%da}éat&f'gu ar ﬁgchséju 't‘g'g'lf’bgg?o?'ot'%ﬁé%u%géée. For
exanpl e, 2 Zbnippunds yeertignedcwhicht are abthipeddn kabivnl maeinéraiceml atep-

ror ot ebor Bye SRR o e NARHREOE MR D LB opdat S HE TR, cor
are parti culpgrihwodudih@brandhes intocthputgebse ehaih, bheigtuaseot twageniorén. The

nol ar rati o bet ern t he polyner and the conpound containing 30 both a
functional 6B pol ynerizabl e by exposure to W light or to electron 16

Decerber 2002 VORRLS &ditibid olfels) FOMEORAcHS R BF tﬁ@%aﬁicfbmg@bggﬁé group

capable of reacting with the termnal functional group of tF yner may
vary w t hi nalgaheld iofi relatinely nlighh&inctigoaalitvn suehf 8s nglyeesehn &imethylal n

O 1 ghit0: AR EHe. AR Blorher beABEnAiek R Raddreblg o dimdiiEe " bona of

relatively RagbhgridesNEuthwasr grgose, dugisen witadtosd, htatiase)atibasepups
capabl e of reacting with a co&gound cont ai nj rslgdag | east one aci di ¢ hydrogen

atom | eads tYylogeelirese. Allose=AlE0s. aaRse. gHip Sdalose and SUCHRSE: i r st

producti on PGS 8SRatd @rd Ny BRJorhsrid BRErSEf e MbskarddBs meMRMeatkifept ai ni ng
both a functional group polynerizable by exposure to UV light or to

el ectron beasssuaidon in thetfoona0f groixireapfate opimergaet they campeunde t er ni nal
functi onal I i n rak.l apoyt_1: h pol yner
ol ecul 51 n AARAEY, MAT B BBl P ol (vt ol Rl o HchrefRE"
functional gobupenzatigesti atadite? by aboposiur én ttbe icdiidld iof helatively chigh ect r on
beanms and a functignal group capable of reacting w.th a.conpound . contai ning
at | east oné“%ﬁfioﬂﬁ Vh?ﬂ%o‘@fe&"’é@ c@\g HREPD ATV _?a%%@"éﬁd W‘\tg ‘t’\%o{’]%‘és_ of
functional gLARGHE BclREcRBAKIRY 1 thXduéue 200¢AbBRRIEMBYwith the PréR3GT i ON can
be varied accordingly between greater than 0 and snaller than 100% ( based

on functi ondhalgiasupyeriaget B leasit et Qb1 TrouphEepriBs eacti nyBataleehols Good
results ohan rpgnt%?\teﬁ'v{;\ﬁ'pa f&r%tioﬁéf?t%f?nor‘efthgﬁg%ay be used in pure form or,

where possible, in the form of the technical mixtures obtainable in the
course of their synthesis.

The reaction products of low molecular weight polyfunctional

alcohols with alkylene oxides, so-called polyether polyols, may also be

25 used for the production of the basic polymers. Polyether polyols, which are

to be used for the production of polyesters suitable as the basic polymers,

are preferably obtained by reaction of polyols with alkylene oxides. The

alkylene oxides preferably contain 2 to about 4 carbon atoms. Suitable

polyether polyols are, for example, the reaction products of ethylene glycol,

30 propylene glycol, the isomeric butanediols or hexanediols, as mentioned



1 to about 50% preferably about 5 to about 30% and, nore preferabl about
8 to about 15% of the functional groups present as term'TﬁaBe@Q’BQﬁﬁgoﬁg t he
pol ymer are functional groups polynerizable by exposure to UV |light or to
el ectron beans. Polynmers of this type are particularly suitable for use as
25 conponent A. In a second production process, polyners suitable for use

i n conponent iongy/cadsap be obtained in geveral steps, frsTEEIROMENY
reacting a correspondi ng basic polyner with a nol ecul ar wei ght (M) of

about 5, 000 GBI 8 hribairds %Ilsfgvigﬁi%d%ttﬁeu%o?%iﬂoé{ﬁ?lgeﬁmt@%ﬁdé]icﬁ}gpgeﬁg a 30

functional grou ol yneri za exposure to W or t ctron 16
Decenber 2002 oob@yRae aéderaTHbrOGE0A(106 danote theredf. fQthet suitatile gr oup

capabl e of r i it ht t i hal g f .t i olyner. One
exanpl e of S?P?’Weéﬁ%o%gﬂﬁdgfes pié‘éﬁ%%eofiqggc{?%#g?'g.Ofﬁe?gé‘é%g%'ége%f this
type can be cidononedithf arfuaetionali, obyhoreabam r2gos ntixtuséof itwb! or Aeé Mol ar
quantity of a hydrox_gyzal kyl acrylate or 5 nethacrylate with a diisocyanate.

The quant Pt y tegreebriwBurihe calyignai agdsomentionethdei i Pefsiferoopleis: i zabl e
by exposure t%l)hé(?%ﬂe Sc?golg_rwif agﬁﬁédlgf‘w@@t e,‘?‘)%* &J&@@ttb%ut%m capabl e

of reacting wt rmna group o basic polyner 1Is rm ned
by the requi rpeefecably éntheofangerfoim abalit HRGisbed| 3,900 andinhestpreferatdy r on

Ceactants & o giias fobl ABSAR Rdchtol fudifid 400 BbiRIS Kot ind tedtfbtis | ona
group pol ynemertidnedregiastticulany beitabie.p@he mallyesthidrepol fols mestiiredtmapn be

reduced qr. increased accordingly b arying the nol ar anfities of
react ant 40 Tﬁles reastad owith o thg tEOIVigla%ﬂéY“Por § oWeBgo%chgo? ME terdi nat ed

: . S o)
both 15 by ag)ogéo%eh'&tﬁiﬂdré%fi& ft&6ih W@ polfeBtiRs %‘itﬁﬁ?érfo?qmee?@(h&v li ght
or electron beans. If this polymer is then reacted wth an at [east

equi nol ar qudasiapolyhees. conpound cont ai ning a functional group reactive to

the term nal OH gr f the I anqgt her f tional group reactive
t o conmpounds cont gg’:ﬂfﬁ%ﬁera%&g@?g?ﬁ%ﬁ%%@mé?b% dgé‘% eyré?ovgu:f\rfaazﬂ'f% for use
20 as conponeitablel s Wbtsiepolymernr dolpgthied pbiyels aréatirmally cbiiined by

pol yi socyanat es penti oned above are parti.cul ar| gssui table for this second

i reacti 8n _sr?%‘bt!ngl A %Faftmg_r BOPPBYRLE BRI A e ttmﬁ?%falY@t WiogeRps may

be combi ned igtohBewRhodigldnen off agRIRRORRIMesA fol %)@M@eeéﬁgleﬁé ORiciéS

contai ning basic polynmer ‘with a nolecul ar weight (M-j of 5,000 or nore, a
pol yi socyanatpeopilere pekidepokitenensridepastyrent apXigeq tgtrabydiplifane obr a

di epoxi de, or i £ i or nore other

pol yfuncti onaqp?ccr{garr'éh% SBQ@:@@#%@@%EB@%&%% conpound cont ai ni ng both a
functional group [Suitabler istatihge tympopaisunest dorUdxamglet, watdrp eth@ene on 30

beans angoa fglllyc%ﬂ,i ?”265' ogrP prrSSQS‘Eé egl?(f:ol,r ef?f-t io?%,‘@-t%uﬁyl%ﬂ% E;f%g? n”flltio_'

hexanediol, 1,8-octanediol, neopentyl glycol, 1,4-hydroxymethyl
cyclohexane, 2-methylpropane-1,3-diol, glycerol, trimethylol propane,
hexane-1,2,6-triol, butane-1,2,4-triol, trimethylol ethane, pentaerythritol,
mannitol, sorbitol, methyl glycosides, sugars, phenol, isononyl phenoal,

25 resorcinol, hydroquinone, 1,2,2- or 1,1,2-tris-(hydroxyphenyl)-ethane,
ammonia, methyl amine, ethylenediamine, tetra- or hexamethylenediamine,
triethanolamine, aniline, phenylenediamine, 2,4- and 2,6-diaminotoluene
and polyphenyl polymethylene polyamines which can be obtained by
condensing aniline with formaldehyde.

30 Polyether polyols maodified by vinyl polymers are also suitable for



16. Decenber 2002 WD 99167340 17 PCTI EP99/ 04066 group of the basic pol yner
are,reacted with one another in a suitable nolar ratio. ThBeegmber 2002
quanti'ti es are selected so that the percentage contents of both types of
functional groups in the polynmer mxture obtainable by such a reaction

al ways vary between > 0% and < 100% (based ~ on functi onal 5 groups). In
this case, too, good results can be obtained, for exa when about 1 to
about 50% M’@f%ﬁﬁm%ﬂ about 5 to about!130% and nost pr H’E\ﬂﬂgl%ﬂﬁﬁut 8 to
about 15% of the functional groups present as termnal groups in the

pol ymer ar e usenas lmbasigrmﬂm'ee.popymdtaabbb asythespaslmrbetab)taNedii@int or to
el ectron beans. }Oblf o?aSieC .Bolswrgrs K trrlfP (()arcu ar vvet ft( ?‘ | ess
t han about 5°00W'%r'e REEYCHENI SHE 'b? 8838% NS C%%éthlé% 'Hé 5roduct| on
condi tions ¢resdrideast palyevteerso not |ead to the required goal "because only a
slight increase | n nol ecul ar w?l ght, i s obtained with the descri bed

processes. 15 Aclomalyeihsr polyol marticylady sudable inragaesdangs dN'BbItD?rer may
have to Re i efhet LQOiHGE r te
CoNposi tlgon 'gﬁ@@ﬁ for lt?sgofﬁeﬂlll%neéﬁtel lg(ﬂwl%ﬁ 'f%‘%@ggﬁehg ecu p wei ght can
be obt ai ned)mcblecules(wmglheofdyouilﬁ@ﬂrtoabpehb.ﬁﬂﬁ of the basic polymer. To this

end) the basic p oIEL LS advanta r st ct ed th a gompound 20
whi ch is pol yfun 3@?& al%r'%e ﬁ?s& 3'%%’81 f%’ {"Jﬂ thﬁ 435 PPRIY o% 0 the
term nal O"@:@Cﬁl@&e Siwd draiobod t@@b}ddmipdmdeaibtaiﬁamélw(i@aét@fg gllyeolpuropos es of

the invention ar rti c r i des articul d| epOX| des, but
preferably F¥eMn é’ﬁ ?‘é%g b@E?‘SK‘I‘ l %N;HE?'% et @'Y%F}?éa al ready

menti ongg i RydtableNfort e PRirpbesDof IREYRTBARSH %%Péléé'ﬁé"@dtémeﬂrﬁ%e”ed for
t he purposes of the present invention. The stoichionmetric ratios between

t he basi ¢ palojymeerizingicydlie geetals.unct i onal conpound required for obtaining a

certain increase referred
enbodi nment of thg o%%ﬁaé%@b%né{sﬁ %'t}égg\ggf)ﬁg? éggggﬁgg'ﬁ%o&yfgﬁfogﬁh an
excess of baké oyl yged fomploblaciagaha baxsicapslymer.r Gatidadionated fdjesember 2002
WO 991 67340 18 PCT/ P99I 04066 By carr |Rg oyt the react| on inthis way, the
chai n- ext end®2ipad; O pfaAMRIes bb’o?‘%‘f‘éﬂ“%d d?#y(i"ﬂénﬁ'ﬁ'i‘q‘ﬂeﬁ’a? PY®HeMPfCt er ni nal

functiongl Qfé?ﬁ’cﬁﬁarﬁfsdlb%r @uaalaswaﬁwbﬁél@iycgr Yine- AacqbdbPgbyand-fea fourth
production process for a polyner suitable for use as conponent A, an

OH- cont ai ni nigolbd@thylw giveel, etﬂwlqwmlyé@mraﬁetraethg!ﬂne(mold:r mixges han 5, 000
or a mXxture, os%?h Q#e'ctﬂgie% N Qéﬁl czB’B{pXQ%ES o exbﬁm%ﬁ]eg agﬁ

(chai n- exten e(yf a surtable q al nexten s) for
exanpl e pof yﬁnlﬁxmaﬂesr phos‘,minyﬂ socyanat es, prefer abI y polyisocyanates) with
the original type rm nal onal rou ini.ng intact, the
ratio of terminal®fi ‘PBﬂ'afPO @%ﬁﬁéﬂ Sig{e ﬁ{%ﬁﬁs'ﬁ olyJRE L onal

groups ip the ﬂk@lp@ tedRtongna LBt daelmgd@cm@ttﬁé baae polychBi.S ohain

extending reaction i's foI | owed by the reaction to for m conponent. A whi ch
may be carrifeactinnel ppbacedatapreay Big ehtaingd. e expamit PbrP%YfB@'é@B@s al r eady
descri bed i d onent A
may be. shor (AL Rl b FickBheht BEEAR, Ol BrlRs b Rt o2

singl e step ark ca)tamaueulfmf exarhpienbpgedbarification wﬁ@ihyiembalg/r uuaatpaitgdrerl zabl e

by exposure to UV |i or to.electron bea nd a nctlon roup capabl e
o Aot e datemoih s A irdndepRDmon g Ui oricohd Baas ey ey ©aP

present odurindsddien %‘Pﬂfﬁ'%’l@htﬁ‘&c‘éﬁg' @hﬁéﬁ@éll)ﬂ)@nsa\%@i@d EQ.'b%xgﬁcog@dw eis
adopted, a polymer sui'table for use as conponent tained, for

exanpl e, by ssdeblgi fag toigt PurPPEAEre.ofer sixaftpde. bagryiic p@lﬂymth&ﬂwhc &g, or nore
compounds copbay Bl R b i W16t (ONABnaNR BRLUMBIAERNLE. DY xposure Lo

W light or ron eans an uncti onal” group Capa reacting
with the terenanﬁlefﬂhgdinoay%yloécrylaee bhbydropyﬁtwmnemactWMesaFm/dmwe as the

chai n extendi ng reaction, for exa or nor
aboi/e m);ntl d#@ 'p?ﬂr’a?ée gﬂrﬁ’é‘i”g’ )r(OPrp(g Wy\%ee%§ E%épfroé’é(ﬁf“&m%%?&e sacted in
a sui taboe MIRExypPRSIYP acrylate or 3-hydroxypropyl methacrylate or mixtures of two



30 In a sixth production process, the starting material is a basic pol yner
16 December 2002 WD 991 67340 19 PCT/ EP99104066 wi th a noll@betembewdG§@t ( vh)
of 5,000 or nore which has been produced using one or nore conponents

cont ai ni ng functional groups polynerizable by UV |ight or electron beans.
To produce a polyner such as this suitable for use as conmponent A, the

correspondi ngybagd/e7y yner is reacted ypth a 5 conpourpcwEHrIY/G4OEA NS
both a group reactive to the term nal functional groups of the basic

polymer as a Jiihsik thaveeki onal group and a functional group reactive to a
conpound containing an acidic hydrogen atomas a ' second functional group.
I n general, the filhet basid pelywets fmm’citqnedamagroma\lwbefprbfndbdbatttm

condi tions. However e filrst and second fu ction differ in
Chert react i JPEgMLgrolbs alfer thhd tediat8riEuy B4 SARE EBPBR GRE e
reaction con@réd@nt @oﬁ@h@we Rrowdingt thee regetionl eonditiohs exrenaligalsly t he
first functional group with the term nal groups of the basic polyner, while

the secon@ f m&qt%athe dolvestatpdolyraetals g polycarpanates Bay; have aib@ml onal
group of the ngb ﬁPéXa‘i}ﬁ le, 98%e ﬁgp@% ng%&%@fba%t%%’%rf‘éfh%‘te?hr{dlrﬁ and
ti ona OI‘ exa

second 15 fu groups 1Is, he conbl nation of an epoxy
group and an gmgrmmddltiqn aniso gamps fanexampla, invay be infeaduced infatthe f or

exanpl e, no| | ymer to the correspondi ng conpound
of about 1 > aS}& %e!%ﬁﬁ?ﬁ%g%gﬂ%‘%) ﬁ?)'?sgcess for polyners suitable for use
as conponent A lsm\@rmoledulaunwghtexmé basutlpelyﬁmhww bénbhﬁgh?emhhm

productign 20 proc e npol ar ti o of to the

cept that t si.c p
conpound Whi (?rpoé't)nf ng(bo h Ny RIGIRrEda oM 'f“é"tt ok F’@r 'O%‘/urﬁ i onal |
groups of thenBsiigr wr%gﬁdf e Bhsid paly et N§ il qmélra.gg@%naagoat bomgs | onal

group reactive to a co cont al ni g an acid ég rogen atomas a second
functi onal grabopt 38,098| tartex@mpde irhte, f%ﬂge\fmﬂilﬁgouh Q@aebbuﬁnﬁ@o&ortably

carried out (Mboth, 25 ti.on ups of the conpound nust react with the
t erm nal gro b°§n8‘P°?tng€th ﬁ‘bougéf’gfr?@ chain extension to the required

nol ecul ar wei ght o calrgreferiedt bmtioaahertty\monhen hedhpsp@ss aecordmigt toniesl above)
basi c pol grers cont ai ni ng,about 2 to about gﬁlgunctl onal

rou
pol yner i 2ol dMSAUOY are gredugede foramniefrye Cdg?jy'BBT n‘BP'@EH’F"é are
preferably usggght (M,) in the range from about 500 to about 5,000, for example in the

range from about 700 to about 3,000 or in the range from about 1,000 to
about 2,000.
The basic polymers mentioned may be used both individually and in
20 the form of a mixture of two or more of the basic polymers mentioned in the
production processes described in the following.
in a first embodiment, the hotmelt adhesive according to the
invention contains as component A a polymer with a molecular weight (M,)
of at least 5,000 which contains at least one functional group reactive to a
25 compound containing an acidic hydrogen atom and a functional group
polymerizable by exposure to UV rays or electron beams.
Where the polymer usable as component A is produced from a basic
polymer of which the molecular weight (M,) is sufficiently high, for example
about 5,000 or higher, a first production process for component A is

30 described in the following. To this end, the OH-containing basic polymer is



16 Decenber 2002 WD 991 67340 20 PCTI EP99/ 04066 Conponent A usable in
accordance with the invention may contain, for exanple, Pgcemeercd002he

pol ymers nenti oned above. However, m xtures of two or nore of the polyners
menti oned may al so be used as conponent. A, 5 Typical polynmers suitable for
use in conponent A have a viscosity at processing tenperatures suitable for
typical applications in the range from about 3,000 nPas to about 20, 000
nPas and prefV& 890y344 the range from #Bout 5,000 nPasPCI/EBIY04086000 nPas
at about 80 to about 180C and nore particularly at about 100 to about 140C
(Brookfi el d @aferablg, reaoted with the jpolyfussgionap campourds fari exaropleewith as) .

Typi cal proc ' etat re Q e boult .,100C t o about 150C,
nor e particﬁaa?%%aa@%@? E)?OE{(%%Q%OE% %Aﬁﬂ%ﬁéﬁ ([’eg%fag’rﬁ gf)eou?xcfﬁﬁ ?fg about

130C, for exmlyﬂf nﬁctiol“naﬂ rmnmcmmhuclgéfiag,f W éxammplb) mspaangeb@mugrbwa&oidgypi cgl .
NCO contents for mers _ suitable r use _as co nent A 15 are about 0.5%
by wei ght tocr!?brbt?g‘?el'é%'bfr’f ‘?gt?ﬂs'%ﬁﬁﬂ’mﬁre aBE?&'QQ;% sinallpguantdiesoplyy wei ght

to about §%@*e§&bgrﬁdyfﬂt§a@9f‘%lflp&]rrd Bre &%sﬁﬁﬂheﬂﬁé r&cthd

invention is a polymer with a nolecular weig (M) of at Teast 5,000 which
contai ns at Acproceduwre suelctasotis eprobp ok advantage oinapadiepaundhemnizai ni ng an

acidic hydro .an u i Q | rjzahl e exposure
to WV |ight ‘gérm?é&eq%ég r'gng%%grfgss. rﬂ% ‘%Sr]g%ﬂgﬁeonéﬁ) p%ﬁp@n ui atﬂo%%rr use as
(t:)orrﬁonent B, tetrhinateak by t\p@lfcry]riwbnhsgmlﬁc?mﬂcm@:édﬂbla pmvmeﬂiéﬁ wirrlﬁétgm_nt ai ns

oth a group reactive to the termnal functjopal -groups qQ e basic

pol yner as avfh pcomppvedicorigining %P%ﬁ?boaﬁ&' Blﬁf@gﬁﬁﬁ‘ mds SEB"F%'Btive to a
conpound|(porﬂ1f§im,y!g an acidi c hydrogen atom as a second functional group.
In general, the first and second functional groups will fulfil both

condi ti ons. Howe\Ruilable pplyfuridtipaal ispeyanatemuwhicinare suidablgrfoupeactionf er in

D et b ke Bt ok PRSP Tellof o, Beler UaSbls 18 e
component A contain on average two to at mos_t aéout four isocyanate
groups. Examples of suitable polyisocyanates are 1,5-naphthylene

15 diisocyanate, 4,4"-diphenyl methane diisocyanate (MDI), hydrogenated MD!
(dicyclohexyl methane diisocyanate, H2-MDI), xylylene diisocyanate (XDi),
tetramethyl xylylene diisocyanate (TMXDI), 4,4'-diphenyl dimethyl methane
diisocyanate and di- and tetraalkyl diphenyl methane diisocyanate, 4,4'-
dibenzyl diisocyanate, 1,3-phenylene diisocyanate, 1,4-phenylene

20 diisocyanate, 2,4- and 2,6-toluene diisocyanate (TDI) and mixtures thereof,
more particularly a mixture containing about 20% of 2,4- and 80% by
weight of 2,6-toluene diisocyanate, 1-methyl-2,4-diisocyanatocyclohexane,
1,6-diisocyanato-2,2 4-trimethyl hexane, 1,6-diisocyanato-2,4,4-trimethyl
hexane, 1-isocyanatomethyl-3-isocyanato-1,5,5-trimethyl  cyclohexane

25 (IPDI), chlorinated and brominated diisocyanates, phosphorus-containing
diisocyanates, 4 4'-diisocyanatophenyl perfluoroethane, tetramethoxy-
butane-1,4-diisocyanate, ethylene diisocyanate, 1,2-propane diisocyanate,
1.4-butane  diisocyanate, 1,5-pentane  diisocyanate, 1,6-hexane
diisocyanate (HDI), cyclohexane-1,4-diisocyanate, phthalic acid-bis-

30 isocyanatoethyl ester; polyisocyanates containing reactive halogen atoms,



30 for exanple of the first functional group with the OH groups of the
basic 16 Decenber 2002 WO 99/67340 21 PCT/ EP99/ 04066 pth Deeambext?O02 t he
second functional group does not react with the term nal functional group
of the basic polynmer. One exanple of such a conbination of first and second
functional groups is, for exanple, the conbination of an epoxy group and an

NCO group. Thgopsdgps4o suitable for useifs conponent B pgTREEIGHAG6Y
produced by reacting a basic polynmer or a m xture of two or nore basic

polymers wit C Ml t . r I Ve to the
term nal func U?Bnacasw%ﬁomg%@gﬂ#ﬂieﬂgﬁgﬁ%?q'{asg ?géqér%%ﬂl%éﬁﬁ{p ﬁ]éa tﬁ@é‘é‘%’?ﬁ sbo'are used
i s selected, disocyexaty! e3,3bistdnidromethydethpt-44i-diphehylt heliise@cnatsn, drardly
any nore OH groups arfe present in the rea\(lz\#i n m xt.ure. T|i1e nol ecul ar

wei ght of thg“'l?f £2 QbitWRe P P e thelRPh owP Yl RANAU0G;: POIVNIYANRIEE wei ght

of about 5, OQfhtailVAble! CfBH TSAnie, PsacliRgPNefioldd abt eheRarhEfGlchgn Wi th
t he conpound bearing at |east two reactirve functional glroups. In this

case, t hedr atdigogxanatewith Hemelsphihingighken ior ditvdroxydinexylaullile peagisove
functional g&%ﬁﬁﬁle@”?ﬁ&ﬁ%@&ﬁn‘é‘ﬂ&s 8%tﬁnh&h8?§%)fﬁfﬂ&h¥l@ﬁ%@@ C zﬂ’id&?@,al ly the

reaction conditlons e conmpound bearin eas eacii've

functional grigdqlisccyanatabsitaney 1,2rdiisboyariatopdarigeandi and rdinegri fattyhacid

reactivity) are sele ted.lso t hat a.chain extensi on of  the g)as'c ol ymer or
f s

the nixture SHISPQRNGeSHILISRcYRARAOGIWates, may be obtaingd Dy, tritperiz-o 4

enbodi ment  ofaticheof HiSodyaRBtest BE RARitEd REMPBRItUR, foP &xBpierft SfouhWo Or
nore basic pol(éoqers is reacted with a polylsocyanate, nore particularly a

di i socyar& e.2085Gpandiar iB the aispeence atactatalyste fof example pRvamMineoanday N

cont ain, for 47 Wccbe 8354 (1 Re b6l HERIESIRHIANEH, RoMFarHUCYer ’

m xtures of twd OrF nore o nmers nmentlon e us
conponent B. tBendeentienpdhgnpolyisahrmatas owndionedt niayi sbaotusedipeitiesrd t o

contain a funct.i ona ro ol ri zabl e W light..or electron beans
cpart 1 om ¢ Hao@UAly 8t AdRe W TH RGERSe e oumpl SRt sobTEsaBas

cont ai ni ng amagtiched. hy adr %ﬁ?re ?r@gsomrméi@r ROl eI whi &b hatvendeeen 16
Decenber 2002 WO 991 67340 22 PCT/ EP99104066 produced using olefinically
unsat ur atléd dwiyiseryanatasays nerefesablyi Hsedhefosr Elﬁjcﬁqrmﬁ%;f ioft e JyPseRtr s

usabl e as co B. I - a t: ent of
NCO gr oups 01[m ‘g‘ﬂg@{”'o. ET%"%EO?W%%%&\%& S'ﬁ‘fg‘?g% mr'g&b/ig?]t% {lgu{;g? f‘y of
about 2.5 to ddnaiktuie atB4DY, MBR ghT DI, Toeexarsplesi mixtwre aflidéDpahg ®l. usabl e as

conponent B at typical processing,tenper. res is in the range from about
57000 1o about 60 TBGHSHACTIAR SN HLR IR 55 PoPpRedtd FRRLE BebERT abou
4,000 to abowbtdiRabRGntRRSvABtasolehst iIR\Greldratipirésited 2ith 3 Wnippukd0C) . 10
Typi cal processing tenperatures are in the range fromabout 100 to ,) about

150C and 2for 9aRiRing oA pyuRGfionREIToSRRO!TReTR ki BY c8R8SYE 1aBOGHINABC, for
exanpl e in thg LRBESH fHRMARAHT a FalctdhafReslp E3BSblel 8F reacting with the

terminal functional group of the polymer. The hydroxyalki acrylates or

methacrylates, i.e. the reaction products of acrylic or methacrylic acid with

dihydric aicohols, are particularly suitable for this purpose. For example, 2-

25 hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, 2-hydroxypropyl

acrylate, 2-hydroxypropyl methacrylate, 3-hydroxypropy!l acrylate or 3-

hydroxypropyl methacrylate or mixtures of two or more thereof are
particularly suitable for the purposes of the present invention.

The molar ratio between the polymer and the compound containing

30 both a functional group polymerizable by exposure to UV light or to electron



exanple in the production of flexible paperboard boxes. The pol yner
conponent used as conponent A or B may consist of 15 onl 16 Deeenifert2062
descri bed pol yners, although it nmay advantageously represent a m xture of
two or nore of the polyners nentioned. For exanple, it is of advantage to
use a m xture of one or nore polyester polyols and one or nore polyether
pol yols as the basic polyner. The various basic polyners may differ, for
exanpl e, in \WexP9/6434@cul ar wei ghts 201%M-) or in thei PCAHHIYBF066
conpositions 'or in both. For exanple, about 20 to about 40% by wei ght of
pol yest er pdleaphs antl aabondtiod@l tgroad ocepabliodiy rasetight with thel Yyetdiveal pol yol s)

based on conponent A or B a ol e, may be used ag the basi.c polyners for
Che pr oduct | BROGAL SFRER AL TR BOVEerRohaPh T ofde (e AO0R DR | o

| east 25 t woedthidiete PP ebipbhent RO! MOgsnerhiDa RXFEMhEMBebKfuncBoRd]

pol yet her polyol with a _nol ecul ar weight of about 800 to about 1,500 and a

pol yet her pddPeps ialymerizadle dy axposergHe WY kpduer oelactoabbeamydo, are
preferred eraponsht A AU F AR adREYP ol of RAREN, fioR MishGlh whitealy . o'

t er m nat ed bg/lafﬁgbugnmhper of fumlct’idmal greupsf capable of nmdting wdth a cotpbeadnber 2002
WO 991 67340 23, PCT/ EPE?/ 04066 polyesters iIs texcllus'v | y used as the basic
pol ymer for ‘f‘ﬁ‘éa'BV‘@da qa5h Be 58‘%0&@%1‘)9&"0? oR! Sat® ﬁéeaé?r HEW?‘?
crystalline qipdng@ist er or a mixture of two or nore polyesters) of which at

| east one is crystalline or part lrﬁy crystalline, is advantageously sel ected
as the basic pol yhder examplgointhe firstprodyuctionprocess thgpolymaek isyeaetodt al | i ne”

in the t t e neci t Yosx d i i canni ng
cal'ori rreclppyq?%%gle @ﬁ%@&s%ﬁtépggsw@ngqppr st - ordcqglg&tp%wrrﬁyapféag ition)
i.e. at | eastéxposareet ¥ light or tamdddtioorheans ahd @afunibtiorsal grguedapabla nel ti ng
process. Crystalline or .at. | eas redom nantly.crystalline | yesters can
be 10 obt ai rddearti wlh i v sBIFERH AR 1 & Rer Y ARIRUREP “ar omat i ¢
carboxylic agfi deo@r 1thesdchapblsiidrdepidcnicie thBexsaingt polyieh rdix@ire- chai n

al i phatic diols containing about 2 to about 6 carbon atons. Partly
crystal | i ne §UIgieg o8ravesage bathod functienal 916k Selyperizably by expgsWeddhol s with

a |ar gewsﬁu"@@n@ft of 36 @P&t@;nogac@ﬁ étﬁgaé‘(mﬁgio@él g.%%gtégp%féiof E@OEXCWE’

particularly cis-unsaturated ( Sui tabl e aromat'i c car c acids
are pht hal i cwiticial copipdeati cordainingr atideast congplacih¢ ihydeagem, atam.nellhétic aci d,

are phthal { cwifeialcopm OIS A

nhvar | de or PBSNERES of 1R 18 NELOB ARG W hlles WL BBAMARIMIRES (|
l e, et taimab bch tien tar-tb Qhij o . Bettiiezh, t

DXAMPLTL . (btainab b sleh oY Gpalen &;t age?éf‘eadf’ﬁi"f?ﬁ%en i

buti ne. 1. 4. dhan 0 Fhsaalerthan 40gt (basad oRdupctisngl brotgs it drbeatpd of

pent enedipl sih@rB&MHtiMRMBhE Gbodréduts@ande b¥RIfR, PRTeXahihis, 80ibout
hexanel, 6-di ol 'and the i soneric hexanedi ol s) hexenedi ol s or hexinediols or

25 ni xt ures bfto takwub B0ffer rrefdrablg otbout dptaabodt, J0Ui and.amare pecfeebier i ¢
hept ane, hepj,e r L, pedi 0 e- 1. 8-di ol e | i.c octane,
oct erie or oc%?érgjggﬂ&ag)%g’%gﬁﬁ %fﬁle‘é ﬂﬁné:ﬁ%ﬁ%ggsr&égs ﬁ}segﬁgfggge;rn‘ﬁhée@gd(%dﬁnds
ment i oned, whiegivlgher aretfahctéshal grdupsvpolymerivaibld by expositrete b Bgterext ensi on
of the hydrocarbon chain b¥) Pne CH? gfr(f')up at a tinme or .b\t/) ifntroduci ng
br anches to electron beams. Polymers of this type are particularly suitable for use as
25 component A.
In a second production process, polymers suitable for use in

component A may also be obtained in several steps, for example by

reacting a corresponding basic polymer with a molecular weight (M,) of

about 5,000 or more in a first step with a compound containing both a

30 functional group polymerizable by exposure to UV light or to electron



30 into the carbon chain, or mxtures of two or nore thereof. If the i
pol yesters 16 Decenber 2002 WO 991 67340 24 PCTI EP99104t%Beeeraber208gyv e
crystalline properties) branched al cohols should not be used. To produce
partly crystalline polyesters, branched al cohols nay be present in
different quantities during the polycondensation. In a preferred enbodi nent

of the presenyg gygpsaen, a partly 5 crygtalline pol yesﬁa@T{igﬁgg{)f@% ure of
partly crystalline polynmers or a mxture of crystalline and partly

crystalline S, Q- a. ni | : | yest er
or 75 i xt ur e AN pffi%a Mool b, Gop i B et AAH FEPERIMAL O Y E0 57
crystal | i ne, graup lof ther BasialpolymeeranOnarexapipielsf podty asioetpounidtib styrene
crystallinity of abput to about 70%  f .ab 10 5 bout
S0% and ot & pStvENaG aPEPToROIBCSI6S s e seraescPlaided ok exarplgne "
pol yner or thgy rdagting @) substaiiigfly aguiniflabgearntitpel ¥ Rdreealiel Btiht&drgr oups.
“Conponent. C' 'in the context of the present invention is a conpound

cont ai ni n§ a Melhectviatal with gudiisesyymatei zibe Queptity\of cempowrd ontdiriegr on

b d hayj ' . . d
embodi ment ot e ARGy Aup Rl REriblc 7 Bxpdifle To M Niorkior®, BiBh" o

nol ecul ar weibgaEm find ba dn@idnab geduputa@ e @f ardcting withathei eaharal YOH N t he

f bout 100, 1t bout 000. Acryl at t hacr.yl at
Contai i ng ofotR dlofte’ SRSR: RebEIEryis BSlaHaliad BY ofieq BBl GRient

exanpl e) ar e faHétoral ?g:@&p§058l?ﬁiéﬁka@e 691 erRTRBAdbBAMBCT YAA8a&ion of
met hacryl ate esters include, for exanple, esters of acrylic acid or
net hacr yI10c fubgtantialy gaviraelas @rantiting0f BethpFeactants  leads utoapelymars

R e L g i L
i nvention, coipdrmembednsper molecule. This content can be reduced or increased
accordingly by varying the molar quantities of reactants.
This reaction results in the formation of a polymer terminated both
15 by an OH group and by a functional group polymerizable by UV light or
electron beams. If this polymer is then reacted with an at least equimolar
quantity of a compound containing a functional group reactive to the
terminal OH group of the polymer and another functional group reactive to
compounds containing an acidic hydrogen atom, a polymer suitable for use
20 as component A is obtained. According to the invention, the
polyisocyanates mentioned above are particularly suitable for this second
reaction step.
in a third production process, two production steps may be
combined in the production of component A. To this end, an OH-
25 containing basic polymer with a molecular weight (M,) of 5,000 or more, a
polyisocyanate or a polyepoxide, more particularly a diisocyanate or a
diepoxide, or a mixture thereof or optionally one or more other
polyfunctional compounds as defined above and a compound containing

both a functional group polymerizable by exposure to UV light or to electron

30 beams and a functional group capable of reacting with the terminal OH



for exanple, an ester of acrylic or methacrylic acid with aromatic or
linear or branched, saturated or unsaturated C6_24 al coht Decéinbend2 of
such esters are esters of acrylic or nmethacrylic acid with hexyl) heptyl,
octyl or 2ethyl hexyl alcohol. The esters of acrylic or nethacrylic acid
wi th phenol) 30 nethyl phenol or benzyl al cohol are also suitable, as are

the esters of 16 Decenber 2002 WD 99167340 25 PCT/ EP99/ 04066 acrylic or
met hacryl i ¢ WO 99@840fatty al cohol s) 16r exanpl e capr BCd/RPRYAB066 capryl i c
al cohol, 2-ethyl hexyl alcohols, such as capric al cohol, lauryl alcohol)

isotri decyl gtbuplodkhe hgsii:QDMnealawMQte@Mtylorwl agitbér, inm:tmitabhé aplaral cohol

pet rovel | nyl A% kB OBE LA RIS g seEY o Jrtihe besorlgf boeR) " af conol

and the techsithayped ottfunetforiadgrotpb |@|ﬂi@pdﬂ9dver‘rmituﬁ%<aﬁﬂéﬁr%blé8 tsheh a
hi ghpressure hydrogenati on of technical yl esters based on fats and

oiI's or al deiepgian ﬁ'Wﬂ?UéWeﬁeg”%(bgyﬂ%]éﬁfjs A9 % dbased asy funclienalon in the
di reri zaty ongrglipdNSAEELEE, b t{;ao@wsfahglcén beisingl Hof eRAmPRL baghy! ate

esters with a functionality wo or higher are also suita as conponent
C. Corresporabavy Actoylabout cﬁO"/meml‘@f@ré}hhatabO@ét%rt@ Bheutu@@% fand anastpl e,

oychoal | phactEaEpGoplodtcar® ABRLY 16% 35 ey hibadlal Blobs igsBAF oo o o
met hacryl at etefigin@l syrofip o ythé hﬂymbcdn@lfanamfaalgmm Polymhed2bis tiwo OH

groups. Various polyols na be used as the polyols for producing an
acryl ate or HROSHEG ‘dYé‘QB Pilo elegtionPeamMyr use as conponent C. Exanpl es of

such polypl s are gl S tt nol ecul e
and 2 towe)lbout 469(?'3?%2%6'2?%%5%% ¥ gdrl(a;tg%l@a (%g()%%r gg prl(?rlyary and
secondary O-b.§00upee uSedt &drl dhal n)rpldactlcm | ganponent! ddethef rodudtioanpl e,

et hyl ene gly 10 I, e14|ol
put ane- 1. 5 e gcticRREfods apuPto o BRAG e raclibainclt haMish gty
pent ane- 1 5 silght)mamiasteh(ﬁﬂmmiar p@igmnwlcﬂitameaemmnelddaOHéscﬁibed
penti nedi ols or nmixtures of two or nore ther eof, hexane-1,6-diol and the 25
i soneri c hexBREBPHSs, hexenedi ois or hexinediols or mixtures of two or nore
thereof , {grept ane-Acc%-r&hgiy ﬁ@nﬂ&ula‘?%@hﬁofhﬁ@%@% pd?ﬁﬁ&ﬁﬁ\%y(}{ave to
heptinediols, octane-1,68-diol and the isoneric octane, octene or
octi nedi ol s kédndsegsest tchprasiusgstherpalyoae syitaifle theU&Q)rﬂpélnmd:SmmSttiOOned
whi ch are ob i 0 er S f the 30
hydr ocar bon 5%0%}9 y@oﬁge M?’ﬁu A({ Hr ?srsréeq'gr'p'ére%hﬁat? Pndg brgnches
16 Decenber a@f8dedDfEai3de, B AT Eﬂaaiﬁdaﬁ&herﬂsamt Ipelymerrbo’l‘iocthel n, or
m xtures of t nore t hereaof r suitable polypls are al cohgl s of
Terati vel y reh PhdEioRADS s pdTeaGoetsy dtah s iibat GomAi et hyl o
pr opane)omenyarhYs Eblymicn@ﬁalsa,lﬁﬁfsreeéraawlfﬁncwahI@@Ia&@rntxbttﬁé t@higalucose,
and oligomeric~ ethers of the 5 substances nentioned either as such or in
the form of @H@®tDse of two or nore of the conpounds mentioned with one
anot her, for exa i z of about
2to about 4, r?‘r‘n' (%’EX%J{LY%ﬁéﬁélrﬂﬁﬁq@ggﬁ%ﬁgﬁagg S%/% ﬁ\gérﬂ@rqe or nore
OH groups maareben epzhmculbr epblyepdxidas) opasicaladyar diepykides, a(tmdSplthE’rhaiynl ng 1 to
about 20 carbgn 10 at I ovi so on ave | east two
OH groups re in pure

PRiysoryRNaes: e’PH@"'ﬁl‘théfrdp é(FE%tﬁaloih‘?Fé eB‘é"’l?é’e‘H
form or,2gvheg g ferc}fq? eDlléébytahﬁtésoér’@‘ gfrtiddignyt sféaéwg@korrthétwrﬁésé%béfal nabl e
in the course of eir synthesis.

the present invention. The stoichiometric ratios between the basic polymer

and the polyfunctional compound required for obtaining a certain increase

in molar weight are known to the expert.

In a preferred embodiment of the invention, chain extension is

30 carried out with an excess of basic polymer in the chain extending reaction.



The reaction products of | ow nol ecul ar wei ght pol yfunctional 15 al cohols
with al kyl ene oxi des, so-called polyether polyols, may al&bepembe/etf03s t he
pol yol conponent for producing the (neth)acrylate esters. Pol yether

pol yol s, which are to be used for the production of polyesters suitable as
the basic polynmers, are preferably obtained by reaction of polyols with

al kyl ene oxi %ggg‘ygﬁ?tﬁj kyl ene oxi des prgf erably contai rPéTfE;PQ%?Ocﬂ%%“t 4
carbon atonms. Suita he r eact

e pol yether polyols are, for exanple, ion

products of I I | ycol, the, is ric butanediols or
hexanedi ol s, %5}2&[4@59 gh%tﬁ%a{%@g’?ﬂértﬁ%&&%uﬁ% Cla‘rf"hﬁ%e'b(ﬁe%?séc Pﬂ'&%%’l} wth
et hyl ene oxi dermed epytain theoufiginalotypb usfiteaninabfirdtional ghoxpsraStedirialo or
nore thereof. O her suitable polyether polyols are 25 products of the
reaction of [8NGHORALEIOYRS! al cohol's, such as glycerol, trimethylol ethane
or trimethylol pr ; [ ; INTE:Ns Ay es of
two or nore theregﬁaﬁqugﬁpﬁ%egﬁﬁelpg\@cggf]ﬁs n&@%?&?ﬁ%ﬁ%ﬁ%@iyet her
pol yol s. PBol ysehas cpoippoest &, tan @Hreordaining basit gralymigewithf a abolecuth®0 t o

2,000, prefer Wt I . 0.,.aho fl 30 and nore

preferably i r‘ﬁ%%%t ¢@ﬁg&éq?§%&%§bégp 6‘1@383@)%%%“% %‘%B §£‘écldn§%8m§e§%%er 2002

V\|0_ 9ﬁ| 6_7348. @F)ly?ﬁé'rﬁﬁﬁ’fﬁ%’lﬁéﬁgéd md'ratith-euttezngbﬂ) wghmhli&blé_qaa?t&g@f%]@éﬁts of I

aliphatic diols containing 2 to apout carbon atons include, for exanple,

tne_ope tnth y: ?I yending ;ﬂ%?ﬂgmfﬁé@‘é% B?'W’&ﬁﬁ??r% myefgrably

ri methyl o ay ntsge ; i

tetra(nmeth) ag{ @I at gaa%!g (et h)g@ﬂﬁgl ets gr S o1€éf3(l)rétl)i to'}"“gﬂﬁ' oqrﬂlé‘? sugar

al cohol s 10Thaemajnirg infad hieaatio et tesminad funptippilgrpgpsin pdiasic peliaer ¢ di ol 3
S

may be nodifi i |.iphat.i c .gst.e . l,ene oxide. . The acryl at
nodi fi ed by attﬁf%g |t%‘§? irbé&éjsstotér Hceoﬁpé'l}'sée),(tgé%rﬁgeaidfﬁlbge,'(?%éﬁf)%ﬁf flfl'arbﬂycol

Eygr OXYpi va: athds gha(ineb(ﬁa))ﬂhfgs/deal ton B&pﬂmt}ett?pﬂ&}mgﬁéri l&ﬂfolhﬁh Wd ¥ gl ]}/colj
ydroxypi val ate di (meth)acryl ates and the |ike. The al kyl ene oxi de-nodifie
acryl ate con‘?@dﬂﬂi%‘gifﬁé)’uﬁ%, WB‘?‘fé%&‘éﬂg(P’e?X%‘F‘ﬁ e e @6-thedPradsgtioRopent vl

gl ycol di (metfpacdsukai@ady BE&peane oxi denodified neopentyl glycol
di (neth)acryl ates, ethylene oxide-nodified 1, 6hexanedi ol di{neth)acryl ates

or propylténe oxi dén adiihf preductionaprecass the prodistion cheempaneyl Atreay be

m xtures of t of... (Y 0, l.yet her

pol yol s conprstp@g,%?%r'%g?(%g}ng‘?'g: 6%8@%3@;‘%8%@%@%&? @28 atgr?'i] 8#@1 l(If?)l
propane di { met &)rapoynditegaingal hathhayfuactiortdl yytolp dolymetriapblerty atmssure

pol ypr opyl en ol, di thyacrylates ,and the like. Trifunciional and

hi gher acryl j?gl\z@%ﬁrtér%t%’S%@%?“q 83”8955’#‘?6} gﬁouPrqarPé\b%/P Weaﬁﬁ'&%ane

tri (meth)acr ylied e teRAhAPIMESHA ﬁkqdp'éf(tﬁabahi@%wrﬂéﬁs prefsitdeinyithe | t ol
tetra(nmeth)acrylate, dipentaerythritol penta(neth)acrylate,

di pent ae®Pt hrahel] exendingEe3otiger yl ate, caprol act onenodi fi ed

di pentaerythritol ( t.e, e i ] )acryl ate,
tris[(nmeth)acryl owg%‘%yﬁ% !%%%h%r‘itaggﬁgfgr%@g{%%gg% |I%iafég‘?§g % :
tris[ (et h) acopippoeat Ayinhy ibkochtaimedaterexampie,i byetayyiog qut gpesaetion of
tetra{meth)a%él te or mxtures of two or nore thereof. In. a Q)g)ﬁ]‘éerred
enbodi ment of"€h a?'ﬁv%‘?h’ﬁ“&ﬁ,wﬁhe?l"ﬁ Uc Y&t COMpRUAdS GRAAIRING | dr
phenoxyet hyl fagétiinal &rodP polrdiadle by BRESbURS tBOONONGHE of-to38letkrof he
above-nentioned difunctional, trifunctional or higher acrylate 16
Decenber 2200 Pepm @net7 34 furmgopatT orpyo reekls Abisating witlt Hhealerminalsed in
accordance w [ [ eI el eV :

di acryl ate, nfgﬁ%tyr}\lt% 'y}o%@y]g’%ﬁeﬁ’gﬁ%ﬁg@ g?ﬁr‘?e‘ﬁ’ﬁ? g‘{csr @?éag Q{ﬁn%%&rgr@t‘ﬂ%l ol
propane tri ( meatjoagr Yoratexaamde pesthaengt hori tnoeret rafadhey | abevernenpiveédérred. 5
I n anot her preferred epbodi nent o he present invention, copponent Cis a
compound. sel ANGHPBRBRIEHE DTELE e reddtgs ave et o SAPBIRER ¢ or
pol ynmeric estgfig of acrylic acid, nmethyl acrylic acid, ethyl acrylic acid)
propyl acrylic acid or butyl acrylic acid with an aromatic or aliphatic
nmonohydri3® or pol yh@dixth pspdusiion predassetedtatipg inaferalliio aAsic pelyHer nt of at
| east 100C.



In addition to the conbi nati ons of conponents A, B and C ~ ~) nentioned at
t he. begi nning) the hotnelt adhesive according to the i nvéhbeeemben200@nt ai n
a photoinitiator which initiates a polynerization of olefinically

unsat ur at ed doubl e bonds on exposure to W light as 15 conponent D. This is
of advantage in particular when the adhesive is to be polynerized by
exposure to light. Accordingly, in cases such as these)_ a photoinitiator
capabl e of i%?%&??@ t he radi cal pol y%ri zation of ol%@ﬂﬁpcgﬁ%‘ip%

unsat ur at ed doubl e bonds on engsure to light with a wavel ength of about

260 to aboutwifge melerulap weightdMag of Sii¥henmare whictphiagdigsire pragiwged

g . for.s ahi i .o th
adnest ve acksT i Bt ASELRIPBER, GirtaifidofnAidhaF B RUTmlhidie "2 a1y
honogeneous by WY lightor elegtrdrebasmd. flar prodace arpobyaer sdcht e this saitatile

i nvention. mercially av i4atgl e Frhot oi(gi tiators such as these are, for 25
exanpl e, an&&\ﬂ?‘??%ﬁ‘-’ﬁﬁ@eﬁ' r UG SOHEFPINUNY DpSIGPolyMerls reqdclrd with a
benzopheBongonfRIIABAWhiEN icBARfRs EYANA gewpe rdattipé 26 Wé terimihait RhBASAZNal

Bi 0o- Synt heti cs), Kayacure MBP (a product of N ppon Kayaku), Esacure BO (a
product of [EHadRs of theybpsict polymer jagom dirstr functionat argup asd Akfoytional

hot oi ni ti at AT r i 3 .
(product s ofSt eIl to 2 BRRY GBaRMCEAR acRESHRIR Bl TRe™ | ¢
Decenber 20G2cui 88ictidsdradp.PETg&Raal tdd 66t Bad tseaondCfumpetional grolips hese)
| rgacure 651,. Lrgacure 3 | rgacure 4) |l rgacure 907, |rgacure 1850,

I rgacﬂr e 117741 k‘ﬂﬂ&l?iﬁ%"‘%ﬁ% ﬂPWé&%fu?’gh%fi%%“@%&&ﬂﬁ%f@%ﬂ%?ﬁ %ﬁgeﬁcur e | TX,
| T gacur q0784ifdr ihrtaéie weactidiy for0éxamplb Ut &S pabsibMObyd Buitatle sbhﬁiiﬁ?fthél_r e
particularly suitable. 5 Conventional |ow nolecular weight photoinitiators
may cont ri bueaction easitionsriatachievera spleghvg &eactipp, fogaxamnie of theyfiest es

i ncl ude the LNk At i S| al so
fragnent s of RN el BB Bl e o e S b el o Wil 3G %, he
adhesi ve t o sgvohd ftctiohal greup dbes oot mantwith destermoral éxetipha!l gnoup loé

producti on am nates 10.i ntended for the pagckagin f . foqds) the
presence of q{W pﬁlpggﬁygl%?fg%ﬁégmpﬁ? QfﬁSéjchcﬁ]%(Erpéga ﬂ%gf ﬁf%@"a\f |8'é(éi. The
content 18f MigEtRInAbGRUPS TPl Exaimbid, ke adhdimatiRnasICAT dpbgy Geoddhand nvent i on
can generally be further reduced if the photoinitiator has a nol ecul ar

wei ght whi cMilfeEsameugr 4n this Cage.sthaireactionis carricdyint. forsyagipl. avitha

Accordi ngl y, .4 or ef ’f’ﬁg'%i SEORANE Lhly
contains a prﬂgltg {)?arﬁllgt(ﬁgt% (%{C%I a r#oﬁﬁgétrlear wel gﬁ(%mg?@ﬁn%bggi?ﬂgﬁﬁa out 200.
Commer ci al | y avaiA skientphptagiuation girocasswifidrc polypwrs t fiiitableedoi usaeas are) for
exanpl e, Irgacur N ure.369 r e Wy re 784. Speedcure
ED8 and Speg: cﬁoz'eﬁ%.'s 589%@&“3& ,gx%ﬁigttg?%%hea‘?gg)sasm‘ig%ﬁ(ﬁ‘néaﬁlt%ﬂ%'?

above- st2at echroespsi egcapbithan theegasiar tatid beibasitppelgmieartowtiegbdmpaand! so be
obt ai ned by reacti nt%f,a éo%/ nol ecul ar wei 8% ghot.oi nitiator contai gi ng an

i socyanat e- r"ﬂHE_ COBIHMER oA SO gastive de 1B ﬁ‘iﬁ‘i"@a'_a _“&H?rr‘ﬁj YPYEH %r an OH
group, Wi th e Rhgil MRS HRE iR ifEHEtioRAGIBUP Ana AALHOIY Rbup RAREVONE

i socyanate group (pol'yner-bound 25 photoinitiators). Cofpounds cont ai ni ng
mor e t han ore gtampdund ¢erttainingoare adidis, hyidspgerx aigon as tavegeanidr leecigonalor e
photoi nitiator nol ecul.es, ar referahly used as_th hot.Qi, ni t |,at.or .
Conpounds. < SHUBE (eeed saifal, Piididihe raon REsinBu i u bt I

pol yf uneisi orfahctn@PhRlupe wTttas RioRoune astieaet With Jihe tdreninalt drosips toibl e

di i socyanates or triisocyanates and photo 30 initiators containi n? a

sui t abl e i sdB§abrtie-RabyBEy ENptin cxieasian &t Jip. reaured pavlaaylr vEEHTt wo

991 67340 30 REI{EP99/ 04066 Suitable polyfunctional alcohols are any of the
pol yfunctional al cohol s nentioned above, but especially neopentyl glycol,
gl ycerol, trimethylthd Igntdyanef, theaproeessgshineatidnashabenek dasicapplymegss oduct s

thereof with ~ al kyie Xl i her i I nd). r di ng: t he

i nventi on, éI%E'WPgdﬁﬁPP?tﬁr*gﬁfPéﬁ%8§FV?@H@ﬁ%&%éﬁ“g%éﬁﬁgﬁ@pgpg@%ﬁe

react i orgopr astugéctrodf beantd pévyshily@eaimoitalesam drbfeatily esagt one, for exanple
the reaction product of trimethylol propane with caprol actone (Capa 305, a
product of Interox) Cheshire, UK, nol ecular weight (M) = 540J. In another
preferred enbodi nent of the present invention, 10 conponent D contains a
phot oi niti ator obtainable by reacting an at least trihydric alcohol with
caprol actone to form a pol ycaprol actone containing at |east three OH groups
wi th a nol ecul ar wei ght of about 300 to about 900 and then Iinking the

pol ycaprol actone to

1-[ 4- (2- hydr oxyet hoxy) - phenyl ] - 2hydr oxy- 2- net hyl propan- 1- one by neans of a
conmpound containing at 15 | east two isocyanate groups.



Sui tabl e conpounds containing at |east two isocyanate gr ouB , hore
particularly suitable diisocyanates, for reaction wth tHeDeesnsar2002
mentioned are, for exanple, any of the dii socyanates nmentioned in the
present specification. However, the 2,4-isonmer and the 2,6-isoner of TDI 20
are particularly preferred, the isonmers being used either in their pure

formor in thgoesmygioa m xture. Suitaphe photoinitiat pes/tpsoBUEEs!Ci NI
t he pol yner-bound photoinitiators are any photoinitiators which contain an

i socyanat e-react
1-[ 4- (2- hydr oxyet \r%(@?&%eny?%agéw }08%(/13 W‘W ﬁherlrcl)veﬁon rggygﬁgtacl,r gacure

2959), whi ch foasexampler ongr yoné]—bfgrtbeppolymepsantne:d@nadl abovef eHombvieor t he

pur poses of the rese i nventio qﬁ‘sot o] n|t| ors u%e in cg onent D
‘may al so be JPEpUFRY Bvo&rlrﬁgreo T’P&P ¥ghit MK '8f‘e‘§)ﬁ'befyo? Pt 28R #51 ecul es
reactive to iG@epcHentA. groups in the production of conponent A or conponent

B or in both 30 production processes. In this way, the photoinitiator is
attached o a 1@@5@&%@m62@@91tw¢fy1womlpqn@mt ArpyecaviEeosity @icul e of

conponent A t

ol yrrer chai ProparRa) Ethpctatu S SRS (BF biblaP apiRnahs f i Ardohal | D™

phot oi ni ti at cabasid 3tGNhimkAgsdo aboué 20608i mGas andt prefesiably i the tzmgehﬁaomdhem ve
5 .

oo St SN G EER .00 bt AR BTSRRI BB

provi de the nh@tsapam&ulaﬂprat #bdut 1D0f torbioud 140 °C (Bropk ik Orer Raedonely),
exposure to UV light or to electron beans, in which case the functi onal

group pol¥hrer?% 6B Fleasypag time 25 shv TyPigRl PEIcessing|tepeEHUES #8afl can be
attached to tdeph thButtHg@‘lf o' Hofx e ¥ed ‘f;g&fcgw %yaép&ﬁleﬂo to

photoinitiator w t an unsaturate car oxyl'ic ac e unsaturated
car boxyl i ¢ acatusit 446;Cf tor exaamplé egboat r20i to atlwwd BOICHEarhaxxampliecinabied. The
reaction products .0 th acrylic acid or nethacrylic acid

9
are parti cul aR’PQU%tlﬂ"t%ftI%é%r%Pa'??{g"B@r Y8 of the invention. 15

fAccor di ng: y, a comwmlNMmanmm for polyleedd s@utﬁl\i/@ltfm ﬁsé a@tc@mpailn@naA o
uncti ona gr oup erEOI’I Zabl y exposur% to | t or to el ectron eans
or a funcdt orfP %‘)&%ﬁ [P-¢4p2p Meigit tpeahqut i @\nbcthﬁ'g%ﬁﬁgdﬁﬁchﬁft&f‘W'Mg at

| east one amg{;(ﬁ.tlg}g%w%@t“qmd%m g% W@g,g@@ conmponent D. Besides the
conbi nati ons of conponénts”A, B, D nménti oned 20 above, the adhesive

according to the i‘@eemonent Ba}n tfmwcamtaxboth@e predénti invention l@oarpoh/mr E. The
At ves, SO bt Wy 2o 4 Bl sTREPURER ey REITRRES W
ant i oxi dant s, futlgteshal fgrbligreactivat &l usé¢Smpaetelcenalirong )ard atidimaydroged f | ow 25
controll e2rOS' atom and no functional group polymerizable by exposure to UV light or to
electron beams.

To produce a polymer suitable for use as component B, the basic
polymer is reacted with a compound which contains both a group reactive
to the terminal functional groups of the basic polymer as a first functional
25 group and a functional group reactive to a compound containing an acidic

hydrogen atom as a second functional group. In general, the first and

second functional groups will fulfil both conditions. However, if the first and
second functional groups differ in their reactivity for example, it is possible
by suitably selecting the reaction conditions to achieve a selective reaction,

30 for example of the first functional group with the OH groups of the basic



The plasticizers used are) for exanple, plasticizers based on phthalic
acid, nore especially dial kyl phthal ates, preferred plastigbg&nsd?@ong
pht halic acid esters which have been esterified with a |inear al kanol
cont ai ning about 6 to about 12 carbon atons. Dioctyl phthalate is 30
particularly preferred. 16 Decenber 2002 WD 99167340 32 PCT/ EP99/ 04066

O her suitabl epMd este7G4er s are benzoat 2l asti ci zers, f PCEERYY/GA0BH I 0Se
benzoate) diethylene glycol dibenzoate and/or diethylene glycol benzoate,

in which around 50 to around 95% of all the hydroxyl groups have been

esterified, phstﬂym@t eurmleamtel s‘eobﬁasrunawnamga@m dobs IPiot yéad@hﬁwihe&eﬁhmnyl
phosphat e, pol ethgl for exanp

y s, and d rivatjves thereof)
di phenyl et her ”Btl' ! 919?@1%%)?'9@8 yymer |QU?§X?€EH|?| OaéP?@é‘t‘?%@”aF'%rr‘
exanpl e the nejffist 5d 86cOid ﬂ)fﬂ:'t@ﬁﬁl”@b’éﬁsﬁ@%ﬂbxé(%ﬁ 3hé Lopinatn8t aRi | S)

for exanple glycerol esters of fatty acids and pol ynerization products
t hereof. 10 THPAYZBPHUP A8AANLNCELIIAD. dants suitabl e for use as additives

in _. accordance Wﬁeﬂf,&)ﬁﬁwé@rﬁﬁ@pte fdi'"mf‘éétéé) wg@n@ﬂfao.e ke?rab ,%uagdfay
O

hi nder ed phenol s of nol ecul'ar wei g |ona
sul fur- and prmsqﬁa@tlng%hﬁﬁl@pnlyngermf@mlﬁu twm@smomnba@psp%me@bw@hfor

use as additiy, S%drﬂel it §|ﬁ|n‘#et4§ fe'%% Wée'btrbl%@ FeQctifd oS X kfminal

hydr oqui none) qU|none
2,3-(di-tert. Hunyulgnaiygmuqm ndhe, mg:lar ratlo |n which the reactants are used is

,3,5-trinethyl I?ctgdtf K e,(%_@& isoLf tefr tobm ﬁethcyrﬂ O(PWQE}B éfﬂl (i prgg

pentaerythrlto but dr oxyp
n- oct adecy! - 3,rBork O&t group@t@rb p¢e$@mtr|0>tlycpMQaK;tloanmMeon'ﬂ'ueamolecular welght

4. 4- hyl .
4 (o ob ane et thel Bagle Honsfiet nhalt ¥oR38 18R b achiewe the mmalestiargueight of - oy
(210 phen?Xé) 2|a%dué§}d .000 (j\dtyﬂsthre&i-fdrh BséaSroomponentE th?]ro ?] ;?aection with the

Cl adecC | er u (0] : .
o octarn ot heking HLikpstivty DHTRANE findlERel %S b his: case.
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conditions (if the compound bearing at least two OH-reactive functional

at e;

groups contains two functional groups differing in their reactivity) are
selected so that a chain extension of the basic polymer or the mixture of
two or more basic polymers takes place.

In a preferred embodiment of the invention, the basic polymer or the
mixture of two or more basic polymers is reacted with a polyisocyanate,
more particularly a diisocyanate.

Component B usable in accordance with the invention may contain,
for example, only one of the polymers mentioned above. However,
mixtures of two or more of the polymers mentioned may also be used as
component B.

Since the polymer usable as component B is not supposed to
contain a functional group polymerizable by UV light or electron beams
apart from the at least one functional group reactive to a compound
containing an acidic hydrogen atom, no basic polymers which have been



vary certain properties. These other additives include, for exanple, dyes,
such as titaniumdioxide, fillers, such as talcum clay HhBeearaberid@2 The
adhesi ves according to the invention may optionally contain small
guantities of thernoplastic polyners, for exanple ethylenelvinyl acetate 30
(EVA), ethylenelacrylic acid, ethylene/ nethacrylate and et hyl enel n-butyl

16 Decenber | 67340 33 PCTI EP9Q104066 acryl at whi ch
optionally i ﬁg@ﬁgy@d%%tl onal flexibility, toughness angaéf&?r?é?@’@g t he
adhesive. Certajn hydrophilic polyners pay al so be added, including for
exanpl e pol yvr%inceg|%@@|0!ef'mﬁﬂ'ﬂw%§@wﬁ't%ﬁp@mpe§@}tsHyav&@Hﬁ%w the| | ul ose)
pol yvi nyl meplyductbh 8F thedBIyRbRyhiSite lﬁéicgﬁwpoﬁeﬁ%yw nyl pyrrolidone)

pol yet hyl oxazolines or starch or cellulose esters, nore particularly the
acetates wth a déheaslynrersusahle agtqospanent 8skas axenterd of WMeQegrmyps ophi | i ¢

Banestve accs aray 08 PRLERDN by Hedl ot HERs Ve PR 28 B rponen

ei ther in8i viaboal $% byrweifht. exanple, in the foll owi ng conbi nati ons:

conponent A, conpagpents A.and B, conponents A and C, conponents B and C,
conmponents A and ,ec‘ﬂﬁ‘ﬁﬁﬁ‘ﬁ‘n?%a)f é’f?rgf}) r HEﬂB‘Sn@?\t‘?")@O@Erﬁ # ?Yé’ﬁzonents

B, Cand D gpsBesmgitenBerdtumiidstin thd MRREEROS dbouB.2, (0 R abbutgyipgents A,
B, Cand E, conmponents A, C, 15 D and E, conmponents B, C, D and E and

conponent s AmMR3is and mage particularlyaindbeatsange from alotit4.000tp abegto?B080 A | s

required, th @%h ] %q?' . L } contains this conponent
in a quanti t)?r‘o @gb%{@ieg(ggut 8’8%‘@?9\/\?2|13Q¥89gg§2d on the hotnelt adhesive
as a whofie. |f coifppicainprodessing témpemtlres ar¢ in thenrangbdrdmtateut 160 kesi ve

according to the jpvention cont S .up, to abouyt 99 99% wei ght of \_‘)
ommonens A abadt 16a'cC 488 mefk SRakaany ifiné Fatge domd AaH: 10 Beithent A
shoul d be at 14gas! f@beimPleOih hd¥aM§s Fidm ddod FEITHS NAdRNM BPT aoPi NO

conponent B is required, the adhesive according to the invention contains
thi s conponeg&ampleindbepfedugtion ofiflexibleampgsnard ®goesy wei ght, based on the

hot el ¢ adhesi ve 3fieboifbeeorfo Rt (3BHdLH Ao IR K HRDhray | BRPI!

adhesi ve according e invention contalns to about
98% by wébghobnndneoot tipardescribed | polpinetd, Sifltbugh wenglyt atvarstbgedbushb% by

wei ght of conponent. B. T)ge tog\g{v limt to ﬁtge coriltent of (i.onggnegt B where
it is used shRIFEENedafXddre Q ©aBb 6. 6 _%WW?r_ﬁ‘h_{’?en 0§18 Det8hber 2002
VD 991 67340 34, BPYLP 4 ntclgoatos ASYIN Ak QITBTR) bf goreopBscst C i s
requi red, the adhesive according to the invention contains this conponent

in a quantitpobplsugnd engheutmersupslyether gialyolp asetheoRasikePeiyewel t Theihesi ve
as a whol e. : t] i ) L rding to
the i nventi orl\{gg&érfgtgg?rﬁso%%%trﬁ A)ﬂg{/é?ﬁmﬂz}rgehx;ahﬁ)é@,ghgﬁ%frW@b@e@?@and nor e
parti cul 20| y (boertin Beibghemicghtormposilianst or30%oly wei ght of conponent C. The
| ower

For example, about 20 to about 40% by weight of polyester polyols 3
and about 20 to about 60% by weight of polyether polyols, based on
component A or B as a whole, may be used as the basic polymers for the
production of component A or B. In another preferred embodiment, at least

25 two different polyether polyols, for example a mixture of a polyether polyol
with a molecular weight of about 800 to about 1,500 and a polyether polyol
with a molecular weight of about 300 to about 700, are used in addition to a
polyester polyol as the basic polymer.

In another preferred embodiment, however, a preferably difunctional

30 polyester terminated by OH groups or a mixture of two or more such



limt to the content of conponent C where it is used should be at | east
about 0.01 % by weight. If a conbination containing conptéBeteribér2002
requi red, the adhesive 10 according to the invention contains this
conponent in a quantity of up to , , about 50% by wei ght, based on ‘the

hot mel t adhesive as a whole. In this case, the lower limt should be about
0.01 % by weight. Based on the individual photoinitiator nolecule in

conponent D WOs@d/67840rr espective of whg3her it is covapemeRodoqoksl to
anot her conpound), conponent D 15 should make up at |east about 0.01 % by

wei ght to awesl&%lbyemmmy uBs& TR ! yasa@%tyn(ér&ok eh&prstuchioh bf wei ght

and nost preferably about to about 3% by wei ght of the adhesive as a

whol e. I n a Ganatanentd @hﬁodﬁ\ﬁéﬁt‘ea&t wparthoerystallinedp@lvester aeadnixturg afo t he
i nvention C%abp%ﬁ Ql%g{e?? 9f of Swhich & %@gt gxn'en ist A <BRRYE é{lreg#ﬂoned 20

conmbi nations in suc a shape y consi’sti,ng Yhot el t
adhesive is altystathee,aaaddh/gnsagebusyaelectanmgmmwmlwneﬂ'he expression

"di mensi anal | y st abl rQom er at.ur descr.i bes con gn. in which a
shaped bgdy cons@f’f’gf %flstﬁ'é(sf?ﬁﬁep{ B s‘?%a@{% V‘dﬁ?‘ﬁgcqrg tHéfr}hﬁ%nvention
retains or Gﬁre‘sé}ﬂsépém’ﬂcﬂﬁbu WwRdrl iRsdiffefential S¥amiing caldtmdna(DBBY: ita
negl i gi bl e change of shape being reflected solely in a change of structures

with Tittle shemsaaldeasihene fiest-osdardhermaldransitionpiie- phleassppgienthalpiadi ng of
t he corners t@nsﬁuoﬁ“%u&(céﬁ@e Bééﬂﬁnéﬁ"ﬂ)ea Fr{e‘?ﬁﬂ(ﬂt ceQuposi tion according to

the invention. At the sane tine, howev mensi onal |y stable" neans that
t he conposition dawstalinebot apllmt|pte®rﬁmlmahﬂy|onystalhnke3rpOWas€Hraaidwbact i ng

12 AR T, b B, o,

product i on Qfar@oiyﬁm A€ of ORBIT| SiHydrides | (@hske tNEY b&iﬁéﬁr @ithi shotéledina hot nel t
adhesive according to the invention is applied to a first side of a first

| ayer at a taippatiatdiele epnigining s3houd o, thaé)@t!brﬁj gagh@r atemsherParthyi nat ed

onto the crystalline polyesters can be obtained, for example, by using alcohols with
a larger number of carbon atoms or branched or unsaturated, more

15  particularly cis-unsaturated alcohols.

Suitable aromatic carboxylic acids are phthalic acid, phthalic
anhydride, terephthalic acid, trimellitic acid, trimellitic anhydride,
tetrachlorophthalic acid, tetrachlorophthalic anhydride or naphthalene
dicarboxylic acid.

20 Suitable alcohols are, for example, ethylene glycol, propane-1,2-diol,
propane-1,3-diol, butane-1,4-diol, butane-1,3-diol, butane-2,3-diol, butene-
1.4-diol, butine-1,4-diol, pentane-1,5-diol, and the isomeric pentanediols,
pentenediols or pentinediols or mixtures of two or more thereof, hexane-
1,6-diol and the isomeric hexanediols, hexenediols or hexinediols or

25 mixtures of two or more thereof, heptane-1,7-diol and the isomeric heptane,
heptene or heptinediols, octane-1,8-diol and the isomeric octane, octene or
octinediols and higher homologs or isomers of the compounds mentioned,
which are obtained in known manner from a step-by-step extension of the
hydrocarbon chain by one CH; group at a time or by introducing branches

30 into the carbon chain, or mixtures of two or mare thereof. If the polyesters



5 adhesive side of the first layer and the material thus obtained is then
treated by exposure to UV |ight or electron beams. |n thtd peeeraber 2802or di ng
to the invention, the hotnmelt adhesive according to the invention is
general ly processed by application of the nolten adhesive to the first

| ayer and optionally other layers by standard 9 0 nethods of -application,

i ppi ng or enyOIRBPFI o <" Tn & pr et ol cd Eﬁ%éb?ﬁem T

accordi ng to the |nvent| on; the treatnent ht or el ectron beans
is carried owdredP ‘{eeﬁ'i)féﬁal{t'@r%mem'f%r Bfacﬂ?Bﬁd%@h%ﬁﬁo‘ﬂﬁrﬁqtdlﬁ Hped. at a
tenperature ofo BRI at,{;g@mg Tistyaddrash t
har deni ng stagoe I ni t| ate %gﬁgleléllﬂ and ih@gﬂ%%ﬁ%ﬁg%ﬁsy%@?g%@ts

initiated by l@ldaffﬁfﬁommaii dueng trampbl;mmienaaumr in a third hardening

t th h th I t t
comound contai ni ] anPedcard yeRnoBr HEpreRNE bR g: Bty e
ttributalg e drgstall ferddr 4 hiixtgreoofosa stalate !

2xa£rlplg Ztrrg $)r%séra| lge?rjglgs?ure ' Furtﬁgr harrgzgfyng englr)lgl Imtbgsg?ﬁ%ll‘%\ére over

a rel atjvel y 9fsiystaline ad masly eystaliine Rﬂ"y‘%%‘ifﬁtor@rf@"@éf? crystalinge@agds up to

about one we
t enperature ?Aﬂggfﬁhbagq?gy%{;%tsggﬁ%ﬁ@bep ahgﬁpc%%ﬂﬁ}eh gaﬁéﬂ ﬁnf’]l ng stage
may al so be ipAlyesiersedr ian mixtare @tfecrntetlln@xaaﬁlyecrybsallumﬂgdngnpmmmu sture

condi tions or r r time or
successi vel y. pdm]ggst&%%'ﬂga nggsnéelﬁ'g&%@rbﬁugﬂreé géﬁ/@’/ﬁf &E ex?h@%ﬁéé??lbn beam

t r eat ment1Qor &to about EO%FanBiOmb}'eapaﬁibtﬂeﬁy of ab6uDeE earabou32 BEs8PbA7340 36
PCTI EP9910406 ﬁ rgr esent invention also rel %t es tg an at | east two- Iayer)
| ami nate wit I‘F Y ﬁh@ééh"ei@é@&i’)ﬂ‘ﬁ Yesk agthe Pasicapdymgr coplainingl P8 used in
filmlamnatiQgypg firmunion between at |east two of the |ayers being
established by a hotnelt adhesive according to the present invention. The 5
t hi ckness of such “fergdnent €S lgeﬁtﬁ atdnjextopt thhapredeotit ingeatiodmisf ar

exanpl e nore T

materi al s rray&%\q/‘gn'ﬂ.g]g%épéa@eg n ﬁ&lﬁgi)tg@l%)p%é%ge %r%ﬁéﬁéaigg'f Yhan
about 800i5Nm elé’dstmmbéaimlsbn&dimMgvaanﬁﬂmrailwrggﬁtmfﬂéus thau@rmoa)n is also
preferably 10 useol for Eﬁ{ do t| on g[}‘%‘cl osure, of foldin >ies for

hi gh-stress _ appl'NCREHIE ¢ aghe Averiofy e, comrauYpadie Bgpy
foods, cosmetddigp omﬁw&atm@léb@ar %@& 6ga§@ut96aard ABAAY, OB BAGoresUch as
nmedi cal i nstrunents and dressings. Hitherto) erné)(ﬁl astic hotnelts or

di spersi ons HeaficHadnintbedange frgawb%ﬂppé%ﬁb@wg 08®e di sadvantage of this
was that 15 only o€ ¥ Torod of the
t hernopl asticity o/}&}llhﬁéjlgi %Eé(?ﬂ%{té}tg&reggs)ﬁwta?ﬁa?%gn e|{r‘r31fr11(§)(r?gbag Q%(]Ityt 0 be
used, for2(exampaturbted dogbiet bomds, afburexaeanple,| ane- Seityide adsicongoplent &.i ons. By
virtue of the.crosslinked adhesive, system according to the inventiaon,

i gh st ress pRORERINANSLACHES A P ARY Gl SHaraHuges Br gy SRPS) osed
usi ng conventsoadlicaehi e smuthbeRiTBIRl WithauRhAid8r sAdhPRR lordhtRed sour ce
of W light or electron beans. In addition, the production process has orie

| ess step, i.w@tutaRd "Gaypsatyrated e@lehvh@ Qurcreloplighatisr manealsehels 884 t hus
assunes the c %@?I@F&S&e&f @)Jl%gﬁ&lrgg% Paglis and may thus be differently

eval uat ed bot n econom N ecor ogical terns. 25 The invention is
il lustrat2sd by thdnf@deﬁanre@erlﬁbadmimﬁof thegprpb et m«menatabhesomoaenb@ds ng to

the i nvention_was ared as of a f| es O—I val ue
-"50) "and. 10095 xR dornione! genfeer arctpeshFhad Wbt Bedt om ¢ he
Corrponent s phéheidnendd, Shturated or unsaturated Cg.o4 alcohols. Examples of such
esters are esters of acrylic or methacrylic acid with hexyl, heptyl, octyl or 2-
ethyl hexyl alcohol. The esters of acrylic or methacrylic acid with phenol,

30 methyl phenol or benzyl alcoho! are also suitable, as are the esters of



16 Decenber 2002 WO 99167340 37 PCTI EP99I 04066 i sophthalic acid,

t er.epht.hal i ¢ aci d) diethylene glycol, dipropylene glycol 16 Besembefi2002and
but anedi ol and 20 g of MDI were introduced into a reactor and subjected to
pol yaddition for 30 mnutes at 120C. 100 g of phenoxyethyl acrylate were

t hen added and the polyadditiori reaction was 5 continued for another 30

m nutes. The NCO-term nated prepolyner_formed had a viscosity of ca. 10,000

mPas at 120WOMRM6H4Huct was di nensicHal |y stable at PEbHR GG ure and
had a nelting point of nore than about 80C. 5% by wei ght of a

phot oi ni ti atamrylmecrranaﬂlﬂewlibmci:hwithdﬁtty bb:oh@lspfc&pmdaymﬂe caphois afoobdljct
(Example 1) dat, 1 n OX netallized PETP m whi ch was
Lhon | am natc@fiilie: Reahgerpoyl Hon andlone i 3| ¢58 elepbol. (i The
adhesi ve wasl@tons asbtidecdP ilvatdl/ Wlsw hicehél, (d:dﬁylVthl (barmnméyll ts, see
Table). A second part of the prepolyner was a“)?dl o to t.he above

nent i oned f ial¢aNoht steapt %Qh?'m@c’ﬁ'@éﬂt'l%ﬁ)w 8 Cﬁ’ihpl Rlgidy| E!Gﬁhﬁ‘ﬁ! e 2)
and, after 3,%9,10 AR (ectron
beam (fo? sul ggmyé%&qugﬁ)e;. GP%SB@? gjo Resghg&()t%aﬁ& n‘ﬂg‘ﬂﬁj har deni ng
38 PCT/ EP99/aM!06&‘ technical mixtures thereof obtained, for example, in the high-

Lam nat eLam nat eLam nat eLapi nat elLam nat elL.a at el am ateadhe5| on,
non- adhesi o&reWﬁﬁgafogﬁna@gh8{1@§ﬁﬂ'ﬁa ﬁgg‘ﬁ%gfsoms %%‘@?P r?"

hadhesi on, i rdl@éHy@lederlﬁoéwlexmﬂfesisr badi & ebroragh ftaeton in the

N 15non- |rrad|ated|rrad|atedfor hN 15 nmiVV 15 mmmiV 15 mmiV 15

MPETS~ox/ SLHKPEZHWW unsatisated. fﬁﬁb#’&@k?'?ac kyTackyTackyMat eri al
fail ur ohers, ox pePOABY S BRIl eatprs lh a elonatiy of e o it
fail ureVari e ekt grifable aacompenentr mOdresponding Benitate @rbeethaciiate
esters include, for example, esters of acrylic acid or methacrylic acid with
aromatic, aliphatic or cycloaliphatic polyols containing at least two OH
groups and acrylate or methacrylate esters of polyether alcohols containing
15 atleast two OH groups.

Various polyols may be used as the polyols for producing an
acrylate or methacrylate ester suitable for use as component C. Examples
of such polyols are aliphatic polyols containing 2 to 4 OH groups per
molecule and 2 to about 40 carbon atoms. The OH groups may be both

20 primary and secondary OH groups. Suitable aliphatic polyols include, for
o example, ethylene glycol, propane-1,2-diol, propane-1,3-diol, butane-1,4-
diol, butane-1,3-diol, butane-2,3-diol, butene-1,4-diof, butine-1,4-diol,
pentane-1,5-diol, and the isomeric pentanediols, pentenediols or
pentinediols or mixtures of two or more thereof, hexane-1,6-diol and the
25 isomeric hexanediols, hexenediols or hexinediols or mixtures of two or
more thereof, heptane-1,7-diol and the isomeric heptane, heptene or
heptinediols, octane-1,8-diol and the isomeric octane, octene or octinediols
and higher homologs or isomers of the compounds mentioned, which are
obtained in known manner from a step-by-step extension of the

30 hydrocarbon chain by one CH, group at a time or by introducing branches



WO 991 67340 39 PCT/ EP99/ 04066 It can be seen fromthe Table that the
conposition according to the invention) through its char 8 Decerober2008t nel t
adhesive, provides for strong early adhesion. This is characterized by )
rapi d devel opment of adhesion (in a few seconds) through irradiation and by
the rapid formation of a crosslinked film (material failure after one day).
I n addition, i4pat es t hus produc show strong ulgd i on

t hrough the fi ngdli@fs%iganate har deni nge%r ocess. 16 Delf::%nber WO

991 67340 40 PCT/ EP99104066: CLAl 1. hot ne| hesive with a nelting

poi nt, defi ngggélge ok 09@?‘%&‘3{{7%5“5%3% hoqgn%ﬂﬂﬁlge&’f'arti cl e consisting of
t he adhesi ve accoOih&g sticabld eolyvle re calcotusie Sof i detativielye NRjho Aictichaliey | i ty, of
at | east 40C, containing a conponent A . or, a conponent A apnd a conponent B,
or a conpone§HCBagnipr £xanRis ghicered, t"Hl‘etB}"ebPrﬁS’BHB t Pontapeythitel a8t C or
conponent s AgBHaRd SuctP)asC QERMUGEBr AURYSBY dhd ViiBRieritt bihets "B gl ar

wei ght (M-) of at least 5,000 which cContains at |east one .functional group
reacti ve bo substapoesthentinned either as sdeh or in thedfosepedl anyxtuseof twé onct i onal

group pol ynerj zabl e sure t S C e , onponent
B being a poIT/ r 0\?\& &% ac)éﬁ&og:gg?aﬁ\e%?é t"ﬁﬁ) 81(‘)% é{u?ﬁ'ﬂggsﬁgg%%bp&%i ch

conéI ai nﬁ St lpBetycerst Wigﬂatde]:gr@é ogpolyfneﬁeamﬂ mfalaboutae wgmlboutgd. dethe&i ni ng an
aci di ¢ hydrogen atom and_no functional group polyneri e by exposure to
W |ight or @?‘@&P}%g} Bfgéﬁ_‘?ée?)éﬁ‘tgqbi‘“\?@iﬂ%ﬂ%n? %%é%ﬂ'_i? Qi@@ﬁ%ﬂ?hﬂ‘aé’ot?ﬁ aining a
functional  grRuRifisalwifEMoABBASC RUDIIRS HEils (Bntd: ihgghl*o Mout!20cddredh beans
and having a nol ecul ar weight of lesS than 5,000. 2. A hot nelt adhesive as
clai med 1A clatoms.iwite the prodso thal, pn avesage. (at leastwe OFobgravps remainting

poi nt of at I . i j kn.claj or 2, )
characteri zeﬁ??ﬁé t ‘?Chllgﬁeﬁgs?g Q&\gﬁé%'g@ﬁ?gﬁg%‘fgggﬁ%h% r@ge B%B‘ %@g@e}e
(Brookfield IRdEsible, smitiesl Fn? 6y that tetBAical mixtBaSS. obtainableoimthlet cadtbesf ve as
claimed in any of clainms 1 to 3, characterized in that conponent Cis a
conpound sel d0@EEYIPSFSt he group consisting of mononeric, oligoneric or
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oo ot hane SHeBEnab a8 s £obiR s orlerlF AR REH B 4eB el ptaat o
wWith a crystgoyjolewith ARAERY okidbs! atld BRyRAbYSEI& piferdblfl Xdntsd Plot wo or
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Ll octon bearRith Soparar Pt Bovethapalvale bt aolecalst weight (NS of

about 100 to 2,000, preferably in the range from about 150 to about 1,500

30 and more preferably in the range from about 150 to about 800 are



11, An at least two-layer lamnate with a thickness exceeding that of the
materials typically used in filmlamnation) especially 14 Pecanhaii20RAess of
nore than about 200 m cronetres) a firmuni on between at | east two of the

| ayers being established by the hotnelt adhesive clained in any of clains 1
to 7. 12. The use of the hotnelt adhesive clainmed in at |east one of clains
1to 7 for the &gﬁ;ﬂuction and closure of folding boxes for high-stress

appl i cati onINO. 9OTIMO0 . A, Al . A9#. AshyR27T A(l . A A . A ASRCTRO9/04066 . A . A
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particularly suitable.

Acrylate esters of aliphatic diols containing 2 to about 40 carbon
atoms include, for example, neopentyl glycol di(meth)acrylate, 1,6-
hexanediol di(meth)acrylate, trimethylol propane tri(}neth)acrylate,

5 pentaerythritol tetra(meth)acrylate and (meth)acrylate esters of sorbitol and
other sugar alcohols. These (meth)acrylate esters of aliphatic or
cycloaliphatic diols may be modified with an aliphatic ester or an alkylene
oxide. The acrylates modified by an aliphatic ester comprise, for example,
neopentyl glycol hydroxypivalate di(meth)acrylate, caprolactone-modified

10 neopentyl glycol hydroxypivalate di(meth)acrylates and the like. The
alkylene oxide-modified acrylate compounds include, for example, ethylene
oxide-modified neopentyl glycol di(meth)acrylates, propylene oxide-
modified neopentyl glycol di(meth)acrylates, ethylene oxide-modified 1,6-
hexanediol di{meth)acrylates or propylene oxide-modified hexane-1,6-diol
15 di(meth)acrylates or mixtures of two or more thereof.

Acrylate monomers based on polyether polyols comprise, for
example, neopentyl glycol-modified trimethylol propane di(meth)acrylates,
polyethylene glycol di(meth)acrylates, polypropylene glycol di(meth)-
acrylates and the like. Trifunctional and higher acrylate monomers

20 comprise, for example, trimethylol propane triimeth)acrylate, pentaerythritol
triimeth)acrylate, dipentaerythritol tetra(meth)acrylate, dipentaerythrito!
penta(meth)acrylate, dipentaerythritol hexa(meth)acrylate, caprolactone-
modified dipentaerythritol hexa(meth)acrylate, pentaerythritol tetra(meth)-
acrylate, tris[(meth)acryloxyethyl]-isocyanurate, caprolactone-modified

25 tris[(meth)acryloxyethyl]-isocyanurates or trimethylol propane tetra(meth)-
acrylate or mixtures of two or more thereof.

In a preferred embodiment of the invention, phenyl acrylate, phenyl
methacrylate or phenoxyethyl acrylate, for example, is used as component
C.

30 Of the above-mentioned difunctional, trifunctional or higher acrylate
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Accordingly, in cases such as these, a photoinitiator capable of
initiating the radical polymerization of olefinically unsaturated double bonds
on exposure to light with a wavelength of about 260 to about 480 nm is
20 used as component D. In principle, any commercially available
photoinitiators which are compatible with the adhesive according to the
invention, i.e. which form at least substantially homogenecus mixtures, may

be used for the purposes of the present invention.
Commercially available photoinitiators such as these are, for
25 example, any Norrish-type | fragmenting substances, for example
benzophenone, camphor quinone, Quantacure (a product of International
Bio-Synthetics), Kayacure MBP (a product of Nippon Kayaku), Esacure BO
(@ product of Fratelli Lamberti), Trigonal 14 (a product of Akzo),
photoinitiators of the ‘lrgacure®, Darocure® or Speedcure® series
30 (products of Ciba Geigy), Darocure® 1173 and/or Fi-4 (made by the
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Irgacure® 1116, Speedcure® EDB, Speedcure® ITX, Irgacure® 784 or
lrgacure® 2959 or mixtures of two or more thereof are particullarly suitable.
5 Conventional low molecular weight photoinitiators may contribute to
the formation of “migrates” in laminates. Migrates include the
photoinitiators themselves present in the adhesive and also fragments of
the photoinitiators which can be formed on exposure of the adhesive to UV
light. In certain circumstances, for example in the production of laminates

10 intended for the packaging of foods, the presence of migratable
compounds in the adhesive should be avoided. The content of migratable
compounds in the adhesive according to the invention can generally be
further reduced if the photoinitiator has a molecular weight which makes
migration very difficult or even impossible.

15 Accordingly, in a preferred embodiment, component D at least partly
contains a photoinitiator with a molecular weight of more than about 200.
Commercially available photoinitiators which meet this requirement are, for
example, Irgacure® 651, lrgacure® 369, Irgacure® 907, Irgacure® 784,
Speedcure® EDB and Speedcure® TX.

20 However, photoinitiators which meet the above-stated requirement
in regard to their molecular weight can also be obtained by reacting a low
molecular weight photoinitiator containing an isocyanate-reactive functional
group, for example an amino group or an OH group, with a high molecular
weight compound containing at least one 1socyanate group (polymer-bound

25 photoinitiators). Compounds containing more than one photoinitiator
molecule, for example two, three or more photoinitiator molecules, are
preferably used as the photoinitiator. Compounds such as these can be
obtained, for example, by reacting a polyfunctional alcohol containing two
or more OH groups with suitable diisocyanates or triisocyanates and photo-

30 initiators containing a suitable isocyanate-reactive functional group.
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trihydric alcohols with caprolactone, for example the reaction product of
trimethylol propane with caprolactone (Capa 305, a product of Interox,
Cheshire, UK; molecular weight (M,) = 540).
In another preferred embodiment of the present invention,
10 component D contains a photoinitiator obtainable by reacting an at least
trihydric alcohol with caprolactone to form a polycaprolactone containing at
least three OH groups with a molecular weight of about 300 to about 900
and then linking the polycaprolactone to 1-[4-(2-hydroxyethoxy)-phenyl]-2-
hydroxy-2-methylpropan-1-one by means of a compound containing at
15 least two isocyanate groups.

Suitable compounds containing at least two isocyanate groups,
more particularly suitable diisocyanates, for reaction with the polyols
mentioned are, for example, any of the diisocyanates mentioned in the
present specification. However, the 2 4-isomer and the 2,6-isomer of TDI

20 are particularly preferred, the isomers being used either in their pure form
or in the form of a mixture.

Suitable photoinitiators for producing the polymer-bound photoiniti-
ators are any photoinitiators which contain an isocyanate-reactive func-
tional group. 1-[4-(2-hydroxyethoxy)-phenyli]-2-hydroxy-2-methylpropan-1-

25 one (Irgacure® 2959), which has one primary OH group, is particularly
preferred for the purposes of the present invention.

The photoinitiators used in component D may also be prepared by
using a small quantity of photoinitiator molecules reactive to isocyanate
groups in the production of component A or component B or in both

30 production processes. In this way, the photoinitiator is attached to a
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the functional group polymerizable by exposure to UV light or to electron

10 beams can be attached to the photoinitiator, for example by reaction of the
photoinitiator with an unsaturated carboxylic acid. Suitable unsaturated
carboxylic acids are, for example, acrylic acid and methacrylic acid. The
reaction products of Irgacure® 2959 with acrylic acid or methacrylic acid
are particularly suitable for the purposes of the invention.

15 Accordingly, a compound which contains both a photoinitiator and a
functional group polymerizable by exposure to UV light or to electron
beams or a functional group capable of reacting with a compound contain-
ing at least one acidic hydrogen atom may be used as component D.

Besides the combinations of components A, B, C and D mentioned

20 above, the adhesive according fo the invention may contain other additives
as component E.

The additives collectively suitable for use as component E in
accordance with the invention include, for example, plasticizers, stabilizers,
antioxidants, dyes, fillers, catalysts, accelerators, defoamers and flow

25 controllers.

The plasticizers used are, for example, plasticizers based on
phthalic acid, more especially dialkyl phthalates, preferred plasticizers
being phthalic acid esters which have been esterified with a linear alkanol
containing about 6 to about 12 carbon atoms. Dioctyl phthalate is

30 particularly preferred.
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for example the methyl ester of hydrogenated resin, vegetable and animal
oils, for example glycerol esters of fatty acids and polymerization products
thereof.

10 The stabilizers or antioxidants suitable for use as additives in
accordance with the present invention include phenols, sterically hindered
phenols of high molecular weight (M,), polyfunctional phenols, sulfur- and
phosphorus-containing phenols or amines. Phenols suitable for use as
additives in accordance with the invention are, for example, hydroquinone,

15  hydroquinone methyl ether, 2,3-(di-tert.butyl)-hydroquinone, 1,3,5-trimethyl-
2 4 ,6-tris-(3,5-di-tert.butyl-4-hydroxybenzyl)-benzene; pentaerythritol tetra-
kis-3-(3,5-ditert.butyl-4-hydroxyphenyl)-propionate; n-octadecyl-3,5-ditert.-
butyl-4-hydroxyphenyl)-propionate; 4,4-methylene-bis-(2,6-di-tert.butylphe-
nol); 4,4-thiobis-(6-tert.butyl-o-cresol); 2,6-di-tert.butylphenol; 6-(4-hydroxy-

20 phenoxy)-2,4-bis-(n-octylthio)-1,3,5-triazine; di-n-octadecyl-3,5-di-tert.butyl-
4-hydroxybenzyl  phosphonates;  2-(n-octylthio)-ethyl-3,5-ditert.butyl-4-
hydroxybenzoate; and sorbitol hexa[3-(3,5-ditert.butyl-4-hydroxyphenyl)-
propionate], and p-hydroxydiphenylamine or N,N'-diphenylenediamine or
phenothiazine.

25 Other additives may be incorporated in the adhesive A in order to
vary certain properties. These other additives include, for example, dyes,
such as titanium dioxide, fillers, such as talcum, clay and the like. The
adhesives according to the invention may optionally contain small
quantities of thermoplastic polymers, for example ethylene/vinyl acetate

30 (EVA), ethylene/acrylic acid, ethylene/methacrylate and ethylene/n-butyl
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hydroxypropyl cellulose, polyvinyl methyl ether, polyethylene oxide,

5 polyvinyl pyrrolidone, polyethyl oxazolines or starch or cellulose esters,
more particularly the acetates with a degree of substitution of less than 2.5.
These hydrophilic polymers increase the wettability of the adhesives for
example.

The adhesive according to the invention may contain the described

, 10 components either individually or, for example, in the following
combinations: component A, components A and B, components A and C,
components B and C, components A and D, components A and E,
components A, B and C, components B, C and D, components B, C and E,
components A, B, C and D, components A, B, C and E, components A, C,

15 D and E, components B, C, D and E and components A, B, C, D and E.

If a combination containing component A is required, the adhesive
according to the invention contains this component in a quantity of up to
about 100% by weight, based on the hotmelt adhesive as a whole. [f
component A is not used on its own, the hotmelt adhesive according to the

20 invention contains up to about 99.99% by weight of component A. In this
case, the lower limit to the content of component A should be at least about
0.01% by weight.

If a combination containing component B is required, the adhesive

according to the invention contains this component in a quantity of up to
25 about 99% by weight, based on the hotmelt adhesive as a whole. In one

particular embodiment, the hotmelt adhesive according to the invention

contains about 10% by weight to about 98% by weight and more

particularly about 80% by weight to about 95% by weight of component B.

The lower limit to the content of component B where it is used should be at
30 least about 0.01% by weight.
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limit to the content of component C where it is used should be at least
about 0.01% by weight.

If a combination containing component D is required, the adhesive

10 according to the invention contains this component in a quantity of up to
about 50% by weight, based on the hotmelt adhesive as a whole. In this
case, the lower limit should be about 0.01% by weight. Based on the
individual photoinitiator molecule in component D itself (irrespective of
whether it is covalently bonded to another compound), component D

15 should make up at least about 0.01% by weight to about 10% by weight,
preferably about 0.5 to about 5% by weight and most preferably about 1 to
about 3% by weight of the adhesive as a whole.

In a preferred embodiment, the hotmelt adhesive according to the
invention contains components A, B, C, D and E in the above-mentioned

20 combinations in such a ratio that a shaped body consisting of the hotmelt
adhesive is dimensionally stable at room temperature.

The expression “dimensionally stable at room temperature”
describes a condition in which a shaped body consisting of the hotmelt
adhesive according to the invention retains or at least largely retains its

25 external shape at 20°C, a negligible change of shape being reflected salely
in a change of structures with little three-dimensional extent, for example in
a slight rounding of the corners of a cube or the like made from the
composition according to the invention. At the same time, however,
“dimensionally stable” means that the composition can exhibit plastic

30  behavior under externally acting forces (cold stretching, cold flow).
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a laminate comprising at least two layers, in which a hotmelt adhesive
according to the invention is applied to a first side of a first layer at a
temperature of at least 40°C, a second layer is then laminated onto the

5 adhesive side of the first layer and the material thus obtained is then
treated by exposure to UV light or electron beams.

In the process according to the invention, the hotmelt adhesive
according to the invention is generally processed by application of the
molten adhesive to the first Ia.yer and optionally other layers by standard

10 methods of application, for example using rollers, slot dies, spray nozzles,
screen printing, dipping or engraved rollers.

In a preferred embodiment of the process according to the invention,
the treatment with UV light or electron beams is carried out at a
temperature of more than 30°C, more particularly at a temperature of more

15 than 50°C.

The adhesive hardens after the first hardening stage initiated by
cooling and the second hardening stage initiated by electron bombardment
and even further in a third hardening stage through the presence of at least
one functional group reactive to a compound containing an acidic hydrogen

20 atom. This will generally be attributable to a reaction of the groups
mentioned with moisture, for example atmospheric moisture. Further
hardening generally takes place over a relatively long period, for example
of about one day or a few days up to about one week or longer, for
example about two weeks, at ambient temperature (about 15 to about

25 25°C).

However, the third hardening stage may also be influenced in its
rate, for example, by changing the moisture conditions or increasing the
temperature or both either at the same time or successively. This may be
done either immediately after the electron beam treatment or at some time

30 thereatfter.
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The present invention also relates to an at least two-layer laminate
with a thickness exceeding that of the materials typically used in film
lamination, a firm union between at least two of the layers being
established by a hotmelt adhesive according to the present invention. The

5 thickness of such materials is generally more than about 200 um, for
example more than about 250 or about 300 pm. The thickness of such
materials may even be greater than about 400, 500, 600 or greater than
about 800 pm.

The hotmelt adhesive according to the invention is also preferably

10 used for the production and closure of folding boxes for high-stress
applications, for example for ready-to-bake meals, baby foods, cosmetics,
pharmaceuticals, beverages, sterilization packs, such as medical
instruments and dressings. Hitherto, thermoplastic hotmelts or dispersions
have been used for such applications. The disadvantage of this was that

15 only limited functionality could be achieved on account of the
thermoplasticity of the box, with the result that an inner bag had to be used,
for example for high-temperature and low-temperature applications.

By virtue of the crosslinked adhesive system according to the
invention, high-stress packs without no inner bag can be made, filled and

20 closed using conventional machines which merely have to be equipped
with a source of UV light or electron beams. In addition, the production
praocess has one less step, i.e. the “bagging” step. The outer pack or the
outer box thus assumes the character of a functional pack and may thus be
differently evaluated both in economic and in ecological terms.

25 The invention is illustrated by the following Examples.

Examples
An adhesive according to the invention was prepared as follows:
700 g of a first polyester (OH value = 60) and 100 g of a second
30 polyester (OH value = 30) prepared from the components phthalic acid,
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continued for another 30 mmutes The NCO terminated prepolymer formed

had a viscosity of ca. 10,000 mPas at 120°C.
The product was dimensionally stable at room temperature and had
a melting point of more than about 80°C.
5% by weight of a photoinitiator were added to part of the
10 prepolymer. This product (Example 1) was applied at 120°C to an SiO,-
metallized PETP film which was then laminated with a PETP film and an
SiO-metallized PETP film. The adhesive was exposed to 400 watt/cm? UV
light (Hg vapor) (for results, see Table).
A second part of the prepolymer was applied to the above-
15 mentioned films at 120°C with no addition of photoinitiator (Example 2)
and, after application, the adhesive was exposed to a 2 megarad electron

beam (for results, see Table).
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2. A hot melt adhesive as claimed in claim 1, characterized in that the
composition has a melting point of at least 60°C.

3. A hotmelt adhesive as claimed in claim 1 or 2, characterized in that it
has a viscosity of 5,000 to 15,000 mPas (Brookfield RVT D, spindle 27) at
120°C to 180°C.

4. A hotmelt adhesive as claimed in any of claims 1 to 3, characterized in
that component C is a compound selected from the group consisting of
monomeric, oligomeric or polymeric esters of acrylic acid, methyl acrylic
acid, ethyl acrylic acid, propyl acrylic acid or butyl acrylic acid with an
aromatic or aliphatic monohydric or polyhydric alcohol, the ester having a
boiling point of at least 100°C.

5. A hotmelt adhesive as claimed in any of claims 1 to 3, characterized in
that a polyurethane is present as component A or B or A and B.
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6. A hotmelt adhesive as claimed in any of claims 1 to 5, characterized in
that a polyurethane obtainable by reacting an at least difunctional
isocyanate with a crystalline or partly crystalline polyester or a mixture of
two or more polymers, of which at least one is crystalline, is present as
component A or B or A and B.

7. A hotmelt adhesive as claimed in any of claims 1 to 6, characterized in
that component A or B or A and B contains NCO, epoxy, anhydride or
carboxyl group or a mixture of two or more thereof as the functional group
reactive to a compound containing an acidic hydrogen atom.

8. A process for the production of an at least two-layer laminate of a
first and a second layer, in which the hotmelt adhesive claimed in any of
claims 1 to 7 is applied to a first side of a first layer at a temperature of at
least 40°C, a second layer is then laminated onto the adhesive side of the
first layer and the material thus obtained is then treated by exposure to UV
light or electron beams.

9. A process as claimed in claim 8, characterized in that the treatment
with UV rays or electron beams is carried out at a temperature above 30°C.

10. A process as claimed in claim 8 or 9, characterized in that the
treatment with UV rays or electron beams is carried out at a temperature
above 50°C.

11.  An at least two-layer laminate with a thickness exceeding that of the
materials typically used in film lamination, especially with a thickness of
more than about 200 micrometres, a firm union between at least two of the
layers being established by the hotmelt adhesive claimed in any of claims 1
to7.

12. The use of the hotmelt adhesive claimed in at least one of claims 1
to 7 for the production and closure of folding boxes for high-stress
applications.



