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5009 ta + WD 99/67340 1 PCT/ EP99/ 04066 Adhesive Vihi ch Hardens PRSREFHFAT- F
Stages This invention relates to a hotnelt adhesive with a nelting point of
at least 40C which contains either a polyner having at |east one:
functional group reactive to a conpound with an acidic hydrogen atom and a

functional grou ol rrerl zabl e by exposure to UV |ight fron 5
beans or a poWﬁgr@B ng at | east ond functional groug(&{Té%E?Q\?gB%% a
conpound with an aci d| ¢ hydrogen atom but no functional group :

pol yneri zabl e by exposure to UV |ight or electron beans and a conpound

with a functional group ﬂﬁ{ WHWW Ry Al Stadl¥s! | ght or el ectron
beans and a nol ecul ar wel ge)é' ﬁPeseers'i(lﬁ §?000 % The machi ne
production of l|anm nates, particularly lamnated films, is often carried
out in practice by n 9 | :
Unfortunately, thl-gé"Fénvzftnﬁ 8&@\,%8 %ﬁo\{@g@ agﬁgéa vmt %grgg‘ﬂngiﬂ oI B at

sol vent - cont aigashg0aCihtdh esntaine aithed afpﬂlymmwg ah Jeasbnae demaiiohal

uantities of solvent generally have, to,be eva d duri | am nation
\CI]\:hI ch invol vegr%pgﬁe%‘ﬁ&?ggp &H§W99%nw'th ri"'na@ﬁf) g'wgrqqgg ﬁﬁ’%ﬂ[‘ 'gq

accunul ating gictiBsalCyRRpr aélyﬁiénﬁébléhgy ExbySIE o8Vt figteop s | dlégtrbrat
|

consi derabl e expense n ordef to avo t he di scharge of solvent vapors into
t he at nospher beamg erddi polyner heviparat- leask amﬁufh@:t@aﬁbsrws repgtie te&

Chearvant 20 chflbouds dith R ol Wirdad AP RACAYDHMHbRBNGHLRT ! r 20

passi ng t hroug ing stage, er at |east the predonina
quantity of 9olwmmapledaeeupqsnret tmeU‘ddlgbtsowdebmn be@nsamdm)mmewnfth t he

ot her hand, ver bilit ' y
affected by tH"é a%g"ér??égnﬁlf rg’ﬁﬁ\i’e" mer, ﬁ@s%’(/ggp%gpgg%l e @ht@élé(ag@oductlon
of |am nates aeamsrﬁrﬂrwlmlédulatweigm (M) efifess thao 8H@0G a sui tabl e 25
applicati or progessing. viscosity, bhut . to releas m.ni ppl quantities
of readi 86 vol at i l(‘rg M%E@Q”Fﬁ%o ﬁ@"@gﬁ P&Hﬁ’%‘fﬂ'@qf*% ﬂi 'qs

adhesi ves: of oftBR ‘cHRRd rbLﬁlU‘ﬂ‘ﬁthQBtléﬂ ehyg ElaRtimdtion wwogowénmoh@m
sufficiently good earl 18/ 12 '00,13:04 FAX 020 7405 1508 ELKI NGTO\I &

FI FE LONDON E adpesings.cbnfgriupately, this is attended by various disadvantages.
If solvent-containing adhesives are used for lamination, considerabile

quantities 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 ét
considerable expense in order to avoid the discharge of solvent vapors in:‘to
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 quanﬁty
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 ea:rly
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-N\O 99/ 67340 2 PCT/ EP99/ 04066 adhesion inmmedi ately after application to at

; least one of the materials to be joined after they have been fitted
together so that the bonded materials are prevented fromshifting relative
to one another. In addition, however,.a corresponding bond is also
expected to be sufficiently flexible to wwthstand 5 the various tensile and

offset yield stresses to which the lamnate - still at I ng
stage - is geh@éﬁ’@@posed wi t hout damage to the adfééflggggmgg r to the
bonded material. The early adhesion of the bonded materials has to satisfy
particul arl y edhesigeimmedipiely efeneaplisation it leastpnernf he mafarialyigtbe so 10
material s whi ﬁ]nedigﬁ “ggihgpgyeaﬂﬂ&%i so]AAH t gb%has Adteridlé §_Fét Eave

much greater exura for ex e sSheet - orm plastics w ©a
t hi ckness of mreventérhfroabsbiftirgOceiativecto dravianathes vhi asiditionmm thewever, &

exampl e, 2 paggpRoaLdyl AKehy Ao ML 6D 1ol fo BEIGHRer B xBlSR MRNdian 100

pmthick, are 0 one amnates such as these, the
15 adhesi v bdnel vadoiesxtemsitel ahd affset yield strdsges ¢ avhichsthedawinage betilhese even

i ght bendi ng f e t itted virtuall kened to_the bond
through the hibh RPESSHIN StAdR ai t5 5noiay Pmerdt Wineyl dameps ©& %

conventional AAHBSIGE BORd of &5 HetoridbdinidiRalpoor early adhesion, are unable
to wwthstand the strong forces occurring at the bond w thout damage, even

shortly after 20 dppl iegdyi adhesiesi oledhexbendachimataripls dwsedp of2lishar i ous
appi | cat! ons, il Sfrinfont NeqliftindAE FREADAT ofigOfith fIFAKE KAkt ko dermnds
of the adhésive a

on the qualit ond. Thus, ter Curing, the adhesi ve bond
i s expect 48 t anathdalsswisibh haljtought skavgjod indreasgshtsnsie stepgts alsohavxanpl e,

w thstand wit h 5.1 ease S gy\lq:'l . Lh ar e
exposed, for 2‘3@%@@%&@%@’%?%@0@ a%agﬁrf; l%rageat_i or lé;/&tc%eﬁﬁggér. In
addi tion, the thidkmesssvef mosrdsthian abputst0pmace lamjreteéeavitich £hoiairexioel | ent
heat resistance because foods .are often packaged while the re arm or
even hot  wi t h SR, & RARRIORAT /& ghd Wi 1 geeral, rs Ao eIy Wind of a
food pack is ngh tisek fdré iighinkied@adne3shdtiesr SR larhilafidcduchasafesd lihean be
damaged during the packagi ng processor 18/ 12 00 MON 20: 00 [ TX/ RX NO 7636]

0010 18/ 135 0hgstye banshisoSPosRa S0 PRICUAT SRYRCR SHORHRG: HRCRERINEVAN E CHECNG
et al 0011  |ight bending forces are transmitted virtually unweakened to the bond
| through the high flexural rigidity of the laminate. In general, conventional |
adhesives, because of their poor early adhesion, are unable to withstand
the strong forces occurring at the bond without damage, even shortly afier
20 application. '
Besides excellent early adhesion, various appiications, particularly5 in
the packaging of foods, make other demands on the quality of the adhesijve
bond. Thus, after curing, the adhesive bond is expected to show such high
strength that packaged foods, for example, withstand without damage the
25 increased stresses to which they are exposed, for example, during
transportation or sale or by the user. In addition, the adhesive bonds. in
question are expected to show excellént heat resistance because foods are
often packaged while they are wérm or even hot with temperatures of up to
about 100°C. If the adhesive bond of a food pack is not sufficiently heat-
30 resistant in such cases, it can be damaged during the packaging process; or
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99767340 3 PCI/ EP99/ 04066 during the cooling phase of the food, wth

»the result that, for-exanple, the food | eaks fromthe pack. However, even
m nute cracks in the adhesive bond can be harnful to the food intended for
sale, for exanple by allowing mcroorganisns to penetrate into the pack
and to spoil the food. 5 In general, a fundanental di sadvantage of the

conventional  solvent|ess adhesives kngwn fromthe pri ' t the
adhesi on proM\é@tgig@%p t he adhesi ve after applicati on%{sﬁﬁéhﬁg@ﬂbg?act ory

on account of the |ow viscosity, t hat the adhesjive bond nmust not be

exposed to anylurieg thessedfingdthase qfuthgrfoquwvlthlgth?deﬂﬂgmaé fergxample. e nat e
retains the | ganfags Hont MPpackol HowdIBe YR ALR BRRRE H e amddijeall e Tor

the productio am nates W th 1 ncrease exur al gidity- In-addition,
t he adhesi vesbbnd cquémtmarmfgdnéhaquﬂ |nt§qldedé0nsa+@ feuetamplﬁr@y aleniNg of t en

makes the productio econom cal. One
proposal for gv?)margr?rgp"s?ﬂ% d?%%%i% nggg'%gpa%scrl g%%iog%?o\t}\gs 15 to use an
adhesi ve sgstem handegemgﬂl nasw&faaherﬂalamdwantabe pf othec tdoomemtiorial

| am nat es. The adh S|ves used in thi re subjegct flrst st age
to a first raﬁP@eEtﬁﬁsngdhﬁ%E&?sr diony ?rP gh%tqr afrH &P?dtﬂﬁtﬁ 75'¢the
adhesi ve bongraidries bthé ddhesive GREF AShlicaReH hreNurlsatisraEGy 6n Becsumbf t hat i t
enabl es the bonded articles or materials to be handled w thout difficulty.

In a second 2dhe lpw wiscesibgso thakthegadasive bonchmushiphbe £XPesethiud® until it
has the requiisgdsedd §d Wﬁﬁ%ﬁﬁﬁ@%&?n%ﬁﬁ%éénﬁaﬁe ré&'insetﬁ@'ﬁ’cbﬁdedj' scl oses

a process for the pro Juet T m nat es usi ng sol vent| ess:
adhesi ves . 10Thishapgecufdeh aﬁ@eewebweager@mlkyeumstet@bleamﬁe@emronuqmru oAt room

tenperature n t ap / I ri kS and/ or
et hor s cont ai e A Beased kBl dRiG pF 2R BR IR Adfifabe i e
groups in one qmbw@ulﬁneréaﬂyf Créqtuirmtlehg' cirbi $intesoadsch ioftemt tneaicesd thy t he

di sadvant age tqrhq%;atal t the strength, of. the bond is sufficient for

h
bondi ng thin, iBne éﬁsdisg’%% aihssives UpeeaNaMiFal i gidity, early

adhesion i's generaldne ?@posﬁl%sa%numgetné distidvhhtagky desaiididabevd was es of
relatlvely thick, stiff materials in the 18/12 '00 MON 20: 00 [ TX/ RX NO

76361 | ad'P 14p ise-anrdhestye syalernbardenthy in sgverel Kasesriothe AEpdictiomRboN E
CHEONG et al 3Qhhates. The adhesives used in this case were subjected in a first stage

to a first rapid curing reaction by irradiation. The strength of the adhesive
bond after this first curing reaction is said to be such that it enables the
bonded articles or materials to be handled without difficulty. In a secoﬁd
20  curing stage, the adhesive then continues to harden until it has the requirad
ultimate strength.
DE-A-29 13 676, for example, discloses a process for the production
of film laminates using solventless adhesives. This document describes a
solventless adhesive liquid at room temperature which consists of
25 oligomeric and/or polymeric esters and/or ethers containing both free
isocyanate groups and free (meth)acrylate groups in one molecule.
Unfortunately, this process is attended by the disadvantage th.ét,
although the strength of the bond is sufficient for bonding thin, flexible
materials with minimal flexural rigidity, early adhesion is generally nbt
30 sufficient for firmly bonding laminates of relatively thick, stiff materials in the
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WD 99/ 67340 4 PCT/ EP99/ 04066 early phase. EP-B 0 564 483 describes reactive

s contact adhesives, processes for their production and their use.. Mre
particularly, this docunment describes urethane-based coating conpositions
pol ynmeri zable in two stages which, 5 through the presence of j
UV- pol yneri zabl e acryl ate groups, can be cured in a first curing stage to
forma hard, .l .formabl e or emaossabl e materi al ' |
under goes irrgﬁéﬁ§kﬁh§0hardening in a foll ow ng secondfg$ggggghaﬁge
Monof uncti onal acrylates are added to the adhesive to lower its viscosity.
The descri bed®8HhB88%% has contact tackiness after irradiation. The 10

bondi ng of wood angpos oEEFA8F dEsHrbEs Adactie EentabicatheéiVes, proeésyesiiby at
roomtenperature, 1S mentioned as one application of the describhed contact

adhesi ve. The theioploghictienined sheir uge.t More pagisutarynthisdoemeRidassibiovi de an
dhesi whi ch ' 1. 1 +Of ) i 15
250115 o SR sk, IS bt g

particul arly m na l'exural rigidity,
and whi ch Soultiroliginitus presbyice bbUMqialymerizabld crdeteegroups, afandre eysgd ircat i on

and which would | ead after.c | e curl n |.am Lni

excel l ent st# Hﬁ&%’k&‘gﬁﬁi%ewft%ﬁﬂm dhlg‘étts“ﬁéésrﬁ‘sﬁbgérkgérhﬁseé%!%@?{eégnggddressed
by the inventiwhicH thedolivdstgbys ardvetsitile thardshiagl ireaifaltowing lseaomstageg poi nt

of at least 4QC as descrjbed in the followng. . The present inyention
relates to a mﬁwc 'QBHLQ‘F"\Y@% fie %éq%é{ Pﬂqﬁgﬁy&\eﬁ‘("eﬁ ey IS, ¥isCoge-
containing a cEPEBSEHbel AthSsi¢e TRIANRBAtabt AackiressC a0 eiiatbror Paeonponent
B and a conponent C or a conponent A and a conponent_C or conponents A B

and C, 2518) hongingent waogdandoraplastio ratts wt tR 1@ aRECIN 6 PREERY @i, ) of
at | east - 5 0Q0omieMderAieald hefioned%R! o ¥bodibdlfdr Yife dBEitRa'RARI ve Lo, a
g y and a

conmpound contarnin n acidic rogen ato unctional group
pol yneri zabl e aopesixposure to UV rays or el ectron beans, 30 b) conponent B

26: 08 1 Rx MO 7o J0F Tt s 5 8 ndMesefl e fERe B Reron o
FI FE LONDON 4 ddh€siz@Nehieh veduld ®@lsuitable for the production of laminates, mcre
15  particularly for the production of laminates with high flexural rigidity, and

which would immediately show strong early adhesion after application aad
which would lead after complete curing to laminates combining excellent
strength values with high heat resistance.
The problem addressed by the invention is solved by a hotmélt
20  adhesive with a melting point of at least 40°C as described in the following.
The present invention relates to a hotmelt adhesive with a meItEhg
point of at least 40°C containing a component A or a component A and a
component B or a component B and a component C or a component A and
a component C or components A, B and C,
25
a) component A being a polymer with a molecular weight (M;) of at Ieé_lst
5,000 which contains at least one functional group reactive to. a
compound containing an acidic hydrogen atom and a functional grcfup
polymerizable by exposure to UV rays or electron beams,
30 b) component B being a polymer with a molecular weight (M;) of at least
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WD_99/ B7340 5 PCITEP99/ 04066 5, 000 whi ch contains at |east one functional

s group reactive to a conpound containing an acidi ¢c hydrogen atom and no
functional group polynerizable by exposure to W |light or electron beans
and. c) conponent C being a conpound containing a functional group 5
pol ymeri zabl e by exposure to WV light or electron beans and havi ng a

nmol ecul ar wei f Jess than 5,000. Ee term"nelting
generally be Wéz?%l’@i%éfi ned i n the case of conpositions /\/\F an contain
several conponents with part 10 differing hger?zgl ar wei

Accordingly, in tROowhiskt Cmtatf‘ﬁeatphﬁérﬁ“el ngr°i"ﬂereg§$ 't(?“r@ ting
point’ is used foEg%ESuﬁ@%fa?ﬁngea@tathf HdrodenSHBREGnBOAY famdtnat i ng of
¢

t he adhesi ve acco g to the inventio oSes Its dinensional stability,
i.e. it conpletel grdupsrmlymeszahle by axpossize mub{lhgbh@r@e@tfqrbbea'%au@ one

m nute to abo I bout 15
m nutes or :)éﬁjt Sﬁért'tesd) cﬁe?ﬁo@atc‘% Okﬁﬁu%g@gﬁ'p@sm rf%&ﬁg g@fﬁg on the
quantity used), apolyhmrizahlpeb)aexpoeureefoeuvaight or eleciron beaEistamighwmt I n
one preferred enbodi nlent thehfog% 051 Q@cor ding to the invention has a
mel ting point of AMPEGUArWE Ha0 58l e at 1east 20 about 70C or
at | east about 80C. In special cases, the mel ting poi nt can be even higher,

for exanple at |east about 90C or at |east abot 100 ﬁ%ﬁ ‘g e%il ve
according to the iTRee®Momeltng APINE anahigensta )SrpeoF'eaUl‘) Aght B and

C,as indivi dyakh Yo Eithpoiishs! Wnichecarp&aﬁaanngev éFOéBh%tﬂi@nts“wnhrbérh@ cont ext

of the present invention is a pol a nol ecul ar wei ght gNE) of

at | east aBoutdlﬁfU@Oliﬁ%ﬂﬁrcWﬁmtSﬁs P&QCOTMY, lno?h@ comext ehie grerditr eacti ve
to a conpound ,Gontal NiAG3H %iaﬁ%?rlg%gg 1ot Y & Erg)e?al{ll'g‘ﬁf WhR®! 2 gr oup

pol ymeri zabl e by expbsure to ectron A conpound
cont ai ni ng an shaped bouydongehmgiofdhe|adheﬂde|as¢mdrdlgtto thesihvbatien bee@ﬁsmd whi ch

B o o oo e DI S92 AN S e BN 1 e
LONDON 4 E CHEBYat 6he ahindROtb4abddoR@/Hods 40r éxd?ﬁﬁlé%%ﬁéﬁw minutes or
15 about 15 minutes or about 30 minutes or about 45 minutes (possnbly
depending on the quantity used), at the temperature referred to as its
melting point. '_
In one preferred embodiment, the composition according to t'ﬁe
invention has a melting point of at least about 60°C, for example at least
20  about 70°C or at least about 80°C. In special cases, the melting point can
be even higher, for example at least about 80°C or at least about 100°C.
The adhesive according to the invention contains a combination of
components A, B and C, as individually mentioned in the foregoing.
“Component A” in the context of the present invention is a polymer
25  with a molecular weight (M,) of at least about 5,000 which contains at Ieast
one functional group reactive to a compound containing an acidic hydrogén
atom and a functional group polymerizable by exposure to UV light 'for
electron beams.
A compound containing an acidic hydrogen atom is understood to
30 be a compound which contains an active hydrogen atom attached fo an N
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O or S atomand determnable by the Zerewitinoff test. The active hydrogen

= atomincludes the hydrogen atons of water, carboxy, hydroxy, amno, imno
and thiol groups. According to the invention, water is particularly
preferred as the conpound containing an acidic hydrogen atom 5 Conpounds
containing am no or OH groups or both or mxtures of two or nore. of the
conpounds nentioned are also preferrede Suitable functi E Sfeactive
to a conpound WO A48y an acidic hydrogen atom are, F|P¢1lﬁ ggpﬁgﬁégr NCO,

epoxy, anhydride or carboxyl groups. According to the invention,. NCO
groups and ep@xyorgSoatesn candl @efdrrinable; byhthe Jerewitingff des r dhe B&lidies t he
ot her necessar, U ; S Nedtboxy, IHydRS&Or dance
with the pr esehx{fiicl %beéntgﬁvoWcmﬁggqh%ﬁgf%%ﬁ%r&%x%ﬁg?%ﬁ onl yﬁdnﬂg mct i onal
group reacti vaniinoa iminonpnd nithict ogroapsi néceordingi th dhéyidverdien, avaled iHowever ,

a conmpound containi t r re su NCLI . a be used
as 15 corrponeﬁa”ﬁu'qr%rﬁég@grarsggﬁgﬂmpﬁgnég?@%&?@&]g élaﬁgﬁ’td S?A@T@'re such
functi onal 59r @4ifpodrite dontaihingrarhingrar @ greypsber bétharemixiypes of tvweo of or
exanpl e only NCO groups or only epgx ro% aktho gh the polynmer may

al so contai n meRfdke gpmppunds gighte SRl PGS of the type nentioned,

for exanple NCO gr %ﬁﬂé?l@nﬂmﬁﬁm SHhapP e RIvEIAR §'dnifouAddcdtivalg28h gr oups
and one or nore other functional groups of the type already nentioned, for
exanpl e one oradifi¢ bydioggu aters age.dn partisulasnCes erpxy, anbydids g1 cPexis .
According to t [ nveqt ' t el
preferably t héﬂ?g%%y%&é’togﬂag ggghéﬁgg%@?ﬁi ;Nu aﬁ%ﬁ?bgﬁﬁyfﬁgggﬁnct I onal
25 group ci@pabhistuwes tiesretf age praferred.c desilesdheosther necagsaty fasdigesone aci dic

hydr ogen atom_The ¢ sition ac i i i ims.at | east
o%e gol ymer vﬁ<1T¥{"sf ﬁ%@%&ﬁaﬁpm&qnéﬁ{ Rdﬁgaac%grldéﬂg? “E%gtﬂ%’ pg,g"(“)%gr@gén@g?rponent
A-I Pol ylrm:s smg%abcbrlﬁamp[fousamﬁue,ormnh eme minmtien%lf cgr?maeptiﬁy,e tot'aI

ol yacryl at es, ol yesters, polyethers, polycar ates, pol yacetal s,
Ezggrzgggiggs,cmgwd?%ﬂg}?ﬂgz F‘(lz%:"{'er%y%@ﬁﬁ)éﬁ%l W%?ﬁlfgfg&wg@ 13: 05
oo 69590 715PCT%®§4{8\%% wofd fshch QURERS I EBrédfsNtayetlsal b d )

component A. If the corresponding polymer contains fwo or more stch

functional groups, the functional groups may be of one type, ie. for
example only NCO groups or only epoxy groups, although the polymer méy
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 ane or more other functional groups of the type aIrea?:ly
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, polyacwlatés,
30 polyesters, polyethers, polycarbonates, polyacetals, polyurethanes,
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poiyolefinS or rubber polynmers, such as nitrile or styrene/butadi ene

> rubbers, providing they contain at |east one functional group _

pol ynmeri zabl e by exposure to UV light or to el ectron beans and at | east
one functional group capable of reacting with a conmpound contai ni ng at

| east one acidic 5 hydrogen atom However, polyacrylates, polyesters or
pol yur et hanes, particularly polyesterg or polyurethan r rably
used as pol ynﬁ\fcggﬂlﬁﬁ”ﬁ@ conposition according to the '?R/TéEFgg’ﬁd'ﬁé%ause t he
polymers nentioned nake it particularly easy to attach the functional
groups requi r pelyplefing or abber Beleiersiistph anatilgrs ghireps/ P‘diagﬁéeﬁﬁq’qiﬁ%

nol ecul e. The r p H&5 | wagd y from
a conpound rgﬁ)err'g%tﬁey kﬂﬁ"—% @gb\n%ﬁe guglgt he %ﬁﬁb M%ﬂéhﬁr orylfroma
m xture of tvvaxmsumtceuwmt ootepalectdsn bemnaand ableast ¢ll%§{n0t"?ﬂ?| BEB®Y a-

15 N or i oPaRAS Fh reRndo e R BRTI. ConlTAd A Bagd i Bl o CTO0LY

can be attgchﬁgd,@géﬁlawharly easily to this basic polyner by reaction with

suitably functionalized isocyanates OX|des boxylic ac S Orf
anhydri des. Accor dHgyever. t%yﬁqﬁéﬁsr cﬂ? yesterey ok QP[}‘FH%%{ I3ty

preferably US%@Iy@?te?é"eor Ba@hféthmésyf@ré p?e@eréﬁiyouéé@géy powmergxwrmee of a

pol ymer suitable use as the basic {) ¥J is a polyner sel ectded from
t he group conspPBEWERonfagserdies tethe invepligebreause e W)é.'?‘ﬁbsnﬁle@ Ot

pol yacetal's wiyih.a |t"§5fiﬁ:ﬂla?1¥ %ﬁé}g% itdth ®e f@ﬁctioﬁﬁﬁtgré’lﬂ%“tre@\ﬂ%doﬁn m xtures
of two or nore such nmer contain term nal "OH groups.

Pol yest er 40suiacatidantewithske bwentien todbe pojypiermeole¢ute.accor dance WI t h the

Al ool Compunent s MRURDTRIF TR AP, o Bse ERRERRRR Hapl fibm 41 € 20C

pol ycar boxyl i ftoﬁffdodnﬂrreﬁermd(tmlirethﬁ fcillowmy astthe ‘basiyt polymey|drciranials and a

polyol or a mxture of two or nore ols. 30 Polyca lLic.acids
D0 bl o i 1 a8 AW RS S SOTPORBIS SOMBRITIERL RSSO TR0HE N 7636]

1j 015 18/12 | 0 7636
et al Q16 Wi et SaReRyid Sriade-mth DT e d:rg“wm’éb'ﬁ

15  NH or OH groups, in the polymer molecule. The required functional groip

can be attached particularly easily to this basic polymer by reaction with
suitably functionalized isocyanates, epoxides, carboxylic acids br
anhydrides. According to the invention, an OH-terminated polymeréis
preferably used as the “basic” polymer. '

20 Accordingly, one example of a polymer suitable for use as the basic
polymer is a polymer selected from the group consisting of polyeste:%s,
polyethers, polycarbonates or polyacetals with a molecular weight (Mn)'éof
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 wéth
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
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+nvention—for the production of the basic polyner nay be based on:a in

- aliphatic, cycloaliphatic, araliphatic, aromatic or heterocyclic parent
conpound and, besides the at | east two carboxylic acid groups, nay
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 wunsaturated double bonds. The free carbo | ' y even
be replaced WO®RE7348nhydri des (where they exist) or%ﬁ@?gé\’@g’@ﬁg& 5

nonoal cohols or m xtures of two or nore thereof for the p condensatlon
reaction. 10 Hwentdn éotpme)/pmdb@kgﬂ iof th%lhi’é‘?lcap@ymﬁbrm%‘kéﬁ'p edsQR @i ¢ aci d,
adipic acid I C I CopC Arparedci d,
glutaric anh?W%{g cﬁﬁ(ﬁ% hgﬁgc%&pﬂgh htﬁsrl%ﬁé agﬁdh&teg?g%lt h%l |ec aci d,

trinellitic aconh,poupdntdmﬂ |lueadﬁwme @b, Ieasittw,\o ngdaqulmtand Br%lpﬁnm%}’rl de,
hexahydr opht hai

id t et t hyl
t et rahydro 15 OBh‘?'Pﬁﬁ r'ﬁ?g? oa&&%g&sﬁﬁf%%‘wﬁ{;hrqoa'mwéé[tgrﬁ:he:ﬂé?@@a maly;(r:] ©
anhydri de, 5 f@mrp&y@&id@nsﬂndmreafcﬁm yfoaexaiaprerhamgereatdrm byo@@n@au;or

m xtures of two or nore thereof uantities of.ponofunction fatty
aci ds may opt |U6ﬁ§tluf"§ﬁe‘éed°‘|!9|%sré‘?ﬂdsrnmﬂ??e f%@a&? bowylig Acidse Mayo &Y \/3'?0%

pol yol sy beepiagsl oy tier dihtribes qiRAlIchEg Sxsyl sresistirs With Cis

pol ycar bonat e sui use ‘as the basic ﬁ YITEr . {'rp of ..suz h

pol yol s are | mrmnalq;rhOIﬁ arnem@@resmtw&r@wrert §Bf%rﬂ3§ egly S‘P”%ﬁﬂ‘%" pol yol s
containing 2 tQ @gﬁ)‘ut 10 and preferably about 2 to about 4 OH groups per
nol ecul e. Thesé groups may be both primary and secondary OH 25 groups.
Suit abl e abi phat i ¢ Suitaplel polycarboxytic atids afaaﬂmpbeamp@s Isyceinie agid; aslipic
propane-1, 2-di 0

but ane- 2, 3- di (ﬂc'd bg %%nefcy gﬁgﬁl"g'lcbﬁ?'l he a%'t:dl glpm%%ﬁ%ﬁ%ﬁggf’, ]59'% oTl, and
the isoneric agtAdesdhhalic ammnemﬂh@ncsam tpeapthitnadii axlids tomeltitiz tagides of
R st Pt A S BRAE, S o
020 7405 1508 aﬁhghﬁ@'meﬁ!al?ﬁlsﬁphm\'arrhyEndB"EQH@oﬁfetWIerfélOﬂéﬂaW&ro—
99/ 67340 9 PCT/ EP99/ 04086
phthalic anhydride, glutaric anhydride, maleic acid, maleic anhydride,
fumaric acid, dimer fatty acids or trimer fatty acids or mixtures of two ‘or
more thereof. |
Small quantities of monofunctional fatty acids may optionally be
present in the reaction mixture.
20 Various polyols may be used as the diols for producing a polyester
or polycarbonate suitable for use as the basic polymer. Examples of subh
polyols are linear or branched, saturated or unsaturated aliphatic polyols
containing 2 to about 10 and preferably about 2 to about 4 OH groups per
molecule. These OH groups may be both primary and secondary OH
25 groups. :
Suitable aliphatic polyols include, for example,'ethylene glycol,
propane-1,2-diol, propane-1,3-diol, butane-1,4-diol, butane—1,3-d?o|,
butane-2,3-diol, butene-1,4-diol, butine—1,4-d.io|, pentane-1,5-diol, and the
isomeric pentanediols, pentenediols or pentinediols or mixtures of twa: or
30 more thereof, hexane-1,6-diol and the isomeric hexanediols, hexenedi_bls
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or hexinediors™or mxtures of two or nore thereof, heptane-1,7-diol and the

- i soneric heptane, heptene or heptinediols, octane-1,8-diol and the isoneric
oct ane, octene or octinediols and hi gher honol ogs or isonmers of the
conpounds nentioned, which are obtained in known nmanner froma step 5
by-step extension of the hydrocarbon chain by one CH2 group at a tine or
by introducing branches into the carbog chain, or m xt ~OF NOre
t her eof . Qhe&@@ﬁfﬁ?@ﬂ@ pol yol s for thg producti on of lt]y@ggé?}g\ag%fyner are
al cohol's of relatively high functionality, such as glycerol, tripethy'al
10 propane, t of bexigediblspropbtises pivcaer Jiers 1hﬁfﬁ°fawqﬁ%‘?f3j,'d'8l ?@%Epf%or
POLYITEII €. A0 (ORI Tt sHiC Mefifend of iRPedidiy U @ate 1 @liBrdrkPthe idrabiose,

, xoé’e, Al bse ose

ri bose, xylo , alt , mannose, gul ose, idose,  talose
and sucrose. ofladpe, sctdrebloe antieedibls ahd gugheri bomplegssonbisamters sebhi®ances

mentioned either as,such.or in the for f ) r t pre of the
conpounds 15 HQWPPHH%%"W"E'H“%%ew%lﬁ”&?ﬁeef’&affl?f‘ Qggépwﬁerﬁ%@ﬁ?/rgmg%tﬁsw th a
delgre_e O}‘ 5E9|b I§l9éf|:'b éﬁtbh@ibnfv_‘ftlﬁ@hydroaarﬁ)Onaihemat)_lﬂoné CH,Igroap abadinme -on_rf_ |
relatively hi . functionality, . one or nore roups_nay, be rifie

wi t h nonobasi gy ipedHSINg P@"&E%ﬁe&ﬁ SRTRPASNAIN, %r gﬂggy{eszéf @Va?r ﬁ%ﬁ%{[ﬁ ons,

Wi th the proviggQeof hat, on average, at least two OH groups renmain intact.
The al cohols 20 nmentioned with a functionality of nore than 2 may. be used

in pure formor, fiberesyitable ppiyols; for the preguetion of Hae sicnPRIYIMERRL& ur es
obtainable in cQur | r{}ﬁﬁsn,s e e ' d iop of | ow
nol ecul ar wei g%‘%b%&lﬁ %uﬁ%?%#apﬁégl@ﬁﬁ% s W t?’uu al ka)%l g‘r}}gb@'i ggrg,gmg%)?cal | ed
pol yet her 100l yobdpaneydyethylsbpitopaneSpertaerythuitol tand mpootueligenolopolymeiidasi ¢

pol ymers. Pol yet her. paolyols, which are be r od i.on of

pol yesters suis?ﬁg'? &S ﬁ’r’é‘ﬁbaii%mﬁ%ﬁ%yn@@?se'a %‘%‘P&?e?ﬁ% Sht gh%nggd by
reaction of polyleebsiynbdd) gﬂbeke',Iaﬁr&eommaeiel,'ﬁnmseﬁldmﬁmmseidrﬂeml cposef e][ ably
contain 2 to out 4 carbopn atpns. Suitfa 0 t her polyols are or
exanmpl e, the ﬁ%?’r"@ﬁﬁ%@&?j %"W%Frﬁ}ﬁ%fﬁ&%*ﬂéjéwﬁlﬁaw SB%'?Hee'@P§col , the
i someric but anRds@rs oflin B FBRE1 &7l $ mikGiIrdN thive e dmdfd b théd Covipsuas 11

[ TX/ RX NO 7638] 11 002 18/12 '00 13:13 FAX 020 7405 1508 ELK| NGTON & FI FE

LONDON E dfEoNtseifonsd witl msyepaeothep foocxamate pelyplresiepydihoa glsgree of
polymerization of about 2 to about 4. In the alcohols of relatively high

functionality, one or more OH groups may be esterified with monobasic

carboxylic acids containing 1 to about 20 carbon atoms, with the proviéo

that, on average, at least two OH groups remain intact. The alcohols

20 mentioned with a functionality of more than 2 may 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 aiso 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 polyme@*s,

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 glyc;'ol,

30 propylene glycol, the isomeric butanediols or hexanediols, as mentionad
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above,” or mxtures of two or nore thereof wth ethyl ene oxide, propylene

- oxi de or butylene oxide or mxtures of two or nore thereof. O her suitable
pol yet her polyols are products of the reaction of the above-nentioned

al cohols with a functionality of nore than 2 or m xtures of two or nore 5
thereof with the al kyl ene oxi de nentioned to form pol yet her polyols.

Pol yet her pol yols with a nolecular weig (Wn) of abou 3, 000,
preferably i nW‘H@g\fIgjﬁ”dQ from about 100 5]@ about 2,500 ?ﬁ%@?ﬁ%@g erably
in the range fromabout 200 to about 2,000 qgbtai &ﬁb' e fro(gthe reactions
menti oned ar eapave.i Funixturgs sfitvarsranoreniierat yithheiyishe \RXes, REPRYifed may 10
be reacted W tg4LNG H{ﬁy'(%ﬁéwﬂgyér'nqixﬁﬁésdéﬁ ARG MBRAtHBRRYE OtRePsuitable

pol ycondensation reaction to formthe polyesters suitable for use: as the
basi cI pol yner f)ométhqreptﬁﬁmls pﬂrbymiOQUftsr ofethe IfD@I'CﬁgR%fpﬂ.@’ :h@TQﬂ@@EFIW%{j a:olove
are al so sui as.the | . egey mal |y
obt ai ned by °|h§!§c¥v|lthga g@lgﬁ?lﬁgﬁ (T@ér%oﬁ'ﬁg %(;%trr]t ailg(%l{?%g)bgttﬁf)gcgs?aggm
reactive hgdr digefeofitwiths the tdikyléhey | cide onerdionkdnte formd gm)yetiar palyasl e

Cet ) ahyar of ur SRRSTAERE b Bieiettlaf Vit RESL 50 fE00P REESIND: cor

Sui tabl e st ar ipréfardTROHRIENgE front Q5oldXBTRL aboud? 600 adtiftostprefebdlilgl ycol
1,2- or 1,3-propylene glycol, 1,4- or 1,3-butylene qucol, 1; 6- .hexanedi ol ,
1, 8- oct anedi olin threEnae FomabeubR00 fo gbayt2 890 RbEFpAble dTam i feacions

2- et hyl pr opangski-3=difk, i i : ioned mé
hexane-1, 2, 6- ?ﬁ?%tloieguét?g g?ﬁﬁ{y?léﬂltra Prg[ nﬁﬁ?‘éﬁ@%‘ﬁ’%f gﬁl?g?hrgﬁrétfone ‘mgy

pent aer yt Hi t de, reastedi twith ther palydarbowlitiy pcids y prsitioeed  abgee sin phenol |

i sononyl phen I Ci QQuino , &

1,1,2-tris-( h?ﬂ%@%ﬁ@%&f’f‘%ﬁ h%onrﬂ?’djfoa 1 rtHr% Qr?ly%%t{eﬁsy%urgﬁengor Léstehg? éf_r‘leedi am ne,

tetra- or hexdmsidpdlgmeds. am ne, triethanol am ne, anili ne, ;

phenyl enedi am ne, 4- and 2, 6-di am_npt ol uen an ol yph | _pol.ynet hyl ene
pol yami nes whi ch Ci’ﬁl)@éhgbqoiyq?%gorwd, %6#&8%?%55%3?{'%%‘5)6\‘5{’% f’%rt#é? dehyde.
30 Pol yet her mlitaslb%srmdib‘dswbd?ymwsnwomhw;%ﬂw@m Abreally Whtalhdebyor 18/ 12

00 MON 20: 11 %TX[RX NO 7638] 1 j 003 18/ 12 700 13:13 FAX 020 7405 1508
ELKI NGTON & FIregctingnpcstarting %&M@%F‘N&P'ﬂ'“%fblm twodegsiivey Bydrogan

PCT/ EP99/ 04056toms with alkylene or arylene oxides, for example ethylene oxide,

propylene oxide, butylene oxide, styrene oxide, tetrahydrofuran -or
epichlorohydrin or mixtures of two or more thereof.

Suitable starting compounds are, for example, water, ethylehe

20 glycol, 1,2- or 1,3-propylene glycol, 1,4- or 1,3-butylene glycol, '1;‘6-

hexanediol,  1,8-octanediol, neopentyl glycol, 1,4-hydroxymethyl

cyclohexane, 2-methylpropane-1,3-diol, glycerol, trimethylol propane,

hexane-1,2,6-triol, butane-1,24-triol, trimethylol ethane, pentaerythrit’ol,

mannitol, sorbitol, methyl glycosides, sugars, phenol, isononyl phenfol,

25 resorcinol, hydroquinone, 1.2,2- or 1,12-tris-(hydroxyphenyl)-ethane,

ammonia, methyl amine, ethylenediamine, tetra- or hexamethylenediamiﬁe,

triethanolamine, aniline, phenylenediamine, 2,4- and 2,6-diaminotolue}1e

and polyphenyl polymethylene polyamines which can be obtained 'Zby
condensing aniline with formaldehyde, '

30 Polyether polyols modified by vinyl polymers are also suitable ;‘or
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use as The basic polymer. Products such as these can be obtained, " for

. exanpl e, by polynerizing styrene or acrylonitrile or a mixture thereof in
the presence of polyethers. A polyether polyol particularly suitable in
accordance with the 5 invention for use as the basic polyner is -

pol ypropyl ene glycol with :a nolecular weight of about 300 to about 1,500.
Pol yacetal s are al so suitable for use as the basic pol -.acetals
are understooWQ@gfﬁg?J&anounds obt ai nabl & by reacting WEF@)Q%B?@ exanpl e
di ethyl ene glycol or hexanediol, with fornal dehyde. Polyacetals 10 suitable
for the purposes asftherrasinpelimiesn Rraguets sochasobese san By obidIsAmi?t zi ng
cyclic acetal r ' i rddih BRsi

ol yrer or - as S nBle! 67 papRRrER Gl 38 sEIcrcfon Shktaf ferccth i

Pol ycar bonat epresencéef polyethersed, for exanple, by reacting the polyols

nent i oned above, ire 1 art,icul arl i ol u | er | ycol,

but ane- 1, 4- di ol opRhBQLoYﬁg’- ,%‘-’ly@i gﬁfh%\aﬂyhvﬁfgﬁﬁe 3+1y%%ﬁ°,pééﬁﬁéetaﬁﬁl g?ﬁ% gl ycol
or L et raetsly:c m@nﬂérycrle} u(g!é ﬁﬂhiurmic @blyhver ierpmzprepwbeeegg:iofwwnrhi_aji alr y)
carbonates, for exanple di n car bonat r phosgene. uncti ona

pol yacryl at es"%ﬂ":écuéﬁ%%e'gm &é&oﬁt 30 %%gb%‘iéie@%pol ymer~or 20 as the pol yol
conponent used for pgrgeétalshare Ai8o kagthblePt YiEB as (He- badie) Gblyaisr! Poi'.?/- .

pol yacryl ates may be obtalned, for exanple, b ol ynerizing ethylenically

y. P
unsat ur at ed negeifls arepuuierstoedio b sompousiscePiapaAbledyTeasting @yealsiabl e, for
exanple, by e I ' 0 | en : c i< acids
and di functio%g?&g[écgﬁmysa%het %lg@%llh%'ro oaﬁgglhgr@?f@}@épﬁgg%% g seﬁit#léi:n only a
sl i ght exd@ss suifialig| foni thel pyurpmsesit ofr Hiee dventiboxyay calaei b obdainedbdye f or
thi s purpose ar for exanpl crylic acid, nethacrylic acid, <crotonic
acid or nmal ei 0%%'.2'%%9&‘25%?{8%@ OHfunctional esters are, for . exanple,
2- hyflr oxyet hKI dacr Plo&yberboaateschl rexalsd hMtab?jéatdnase)dsahe,baEiﬁm&yr})ewar as opyl :
acryl ate, 2- r ox 0 acrylate,  2- roxypropyl nethacrylate, 3 30
vt oy or opyl Vo5 POVEL BEGH 6 SRR e RS REVRISE: ol Benais FIAVRE of ¢+ dvo

18/12 ' 00 MONoBiiddd, [ foX dR4mii, 769 FhadingO e Fa»ga@ rRAtidsdl AbBRX QdRs 7405

15, 08 ELKINGTON & FI'FE LON E CHEONG et al 0020/028 WO 99/6734Q 12
PCT/ EP99/ 206 &articularly diols, such as propylene glycol, butane-1,4-diol or hexane-1,8-

diol, diethylene glycol, triethylene glycol or tetraethylene glycol or mixtures

of two or more thereof, with diaryl carbonates, for example diphenyl
carbonate or phosgene.

OH-functional polyacrylates are also suitable as the basic polymer-or

20 as the polyol component used for producing the basic polymer. OH

functional polyacrylates may be obtained, for example, by polymeriziﬁg

ethylenically unsaturated monomers bearing OH groups. Such monomérs

are obtainable, for example, by esterification of ethylenically unsaturated

carboxylic acids and difunctional alcohols, the alcohol generally be'rhg

25 present in only a slight excess. Ethylenically unsaturated carboxylic aciﬂs

suitable for this purpose are, for example, acrylic acid, methacrylic acid,

crotonic acid or maleic acid. Corresponding OH-functional esters are, for

example, 2-hydroxyethyl acrylate, 2-hydroxyethyl methacrylate, 2-hydroxy-

propyl acrylate, 2-hydroxypropyl acrylate, 2-hydroxypropyl methacrylate,:S-

30 hydroxypropyl acrylate or 3-hydroxypropyl methacrylate or mixtures of two
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or nore thereof. The basic polymers nentioned nmay optionally be provided

s Wth termnal groups other than term nal OH groups by a suitabl e choice of
the production conditions. Providing the reaction conditions are:suitably
5 selected, the polyesters, polyacetals or polycarbonates may have carboxyl
groups, for exanple, as termnal groups or at |least as part of the term nal

groups. In addition, amino groups, for exanple, may be j ~LNnto the
basi ¢ pol ymaryV(Bﬁgﬁﬁ?’f‘le e reactions. T?’é nmol ecul ar miﬁﬁ/é&ﬁﬁ@%@p%asi c

pol yner should be no higher than 10 about 100,000. In one preferred
enbodi ment of of mere thefeef. on, the nol ecul ar wei ght of the basic polyner is

about 300 fo about |18, B0 Gevpers RERciiE iy BPioRN7 R HybfasdRutanae Trom
preferred enmbtetimimaltgrotme okbler thathiesminas Okt grougs by a suitaide choice g8 i on are
produced, for ex e, from basi | ] a ' Lght (M) in
t he range from%cﬁg‘ﬁfm SW@bongbof ro@@%?ﬁ%or\réﬁé@gmcﬁgbﬁﬁh% ra]a(fare %@Fg_" from
about 700 50 ablkited K Polyesters, tholyateatateor palyoaibanztes nydiye caitimoxyl 2, 000.

The basic pol ymers nentioned may be uysed both .individually.and in., 20 the
formof a Iron'x)téﬂ‘?‘é)soifort%"‘b‘ﬁen%?é"@f“#Héo"l?ésci’rcatd‘éﬁlrﬁ?r%aﬁrgﬁmeotﬁgﬁmiah t he

product i on pr oe&sRe IndRRIhDEMIrd groliss fref HapIe; mhyba iftiddiice@ o dhaent , the

hotmel t adhesive according to the 1nvention contalns as conmponent A a
pol ymer with &agisipsdymers hysuiiablerRastionsf at | east 5, 000 whi ch contains at

| east one funct | onghedhaBEPRBEHY Bt 12 baRicTbIRREPSHRMY BORE gAY 2! df

hydrogen atom and a functronal group polymenz y exposure to UV rays
or el ectrdf bahost \I000.t hin piey prefeusdberebodimephpynthe inverndiops daRiced from

P ol Y Tl Yol S R Lo lhod Ty BheELBR 1 P o
conponent A iaboB030060) fdestample imethélmhmgmfm@. abmt 800 g0 @bdut 15600 or
T8/ 12 " 00 13 3 AROBIC ol B 0BBi NGTON & Fi FE LONDN - £ CHEQNG et al
EJ021/028 WO 99/ 61340 ptsrehted/ EMBAGIRAENEShotmelt adhesives according to the
15 invention are produced, for example, from basic polymers with a molecuiar
weight (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 (My)
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 grc?up
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 examg:_ale
about 5,000 or higher, a first productioh process for component A, is
30 described in the following. To this end, the OH-containing basic polymer is
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preferabl y reacted with the polyfunctional conpound, for exanple wt a

, pol yi socyanate, for exanple in a nolar ratio of 1:>2, the excess of

- pol yfunctional conpound being, for exanple, just Iarge enough to avoid
chai n extension of the basic polynmer, although only small quantities of 5
unr eact ed pol yfunctional conmpound are present in the reactive conponent. A

procedure such can be of advantgge in particul -

pol yi socyanat W(Sggéﬁiyééoas t he pol yfunctf:gnal conpound. g&%?gﬁ’é’%%

term nated by two functional grou ps which can be po|ynerized b% reaction
with a conpouRtEfe@rlyaraackas wit |taa§t°'\6w‘a@na§ EOTHQWQSJQJH" SXIRPIESVEREai ned 3n
10 this way. ﬁHltyh%E% &ndt8) ¥$Naﬁam9@alm Iascrﬁman%@@ ophiich ahe exddsabbe for

reaction asi c ynmers for the production of a polyner; usable as
conponent A c@ﬁb’ﬁmﬁtlgmla@éﬁ@@é‘d h@ngofcutemle,ajyéma%lﬁnousf@é?ea\lat

OO o LS "EgBHibA N tnBONE BEKARAL ERnGich Bl e dihes 46

di i socyanat e, | | socyanat™® rogenat ed MDI
(di cycl ohe&yl untédm&tbpdyﬁuaomymhabmpohmzatd)bmsemh memctive saopamettte (XDl ),

tetramet hyl xylylene diiso yan TMXD he rret hane

di i socyanate ﬁr%ﬁe%"[afh(fu{: t9% 'Eyﬁ(’arﬁlbﬁhé%?év?@?ﬂ% %ﬁ‘%‘g%mgée 4,4 -

di benzyl dii sg@bym@y@naté 18- DB&MNYA£NRe dpdlpraaytRMAl e:o:ﬁpdtmﬁhewlmyanaﬂ

di i socyanate, - and 2,6-toluene dii so anat e%g Jznand xtures t her eof ,
nore parti cul éﬁ"f‘}}"%fe ibytodupgianar Aravgs ‘Eﬂc% erizediiy €35HHY  wei ght

of 2, 6-tol uengflid saapend SontdiniR dtNkast oft-HRidiSRFIBHEN aRXe lsURAABE in
1, 6- d||soc5anato 2,2,4-trimethyl "hexane, 1,6-dilsoCyanato-2,4,4-trinethyl

hexane soé‘}‘&M@yomat hyl - 3- |socyanato 1,5,5-trinethyl cycl ohexane 25

(1PDI). _ohl or nat eq, ek AphRh R okl SRRKEINSE o P RRRI IS cBERY ! 1 0

di i socyanat es, eny per uoroe ne, tetramethoxy-
but ane- 1, 4- di ingthc Ytz diasic qidrm\mefam theo pyathastien  df, 2- polypareusiblg ogas/anat e,
1, 4-butane diisQqc

i Dt ane, O SRRARRAL R oS 8RB SR 2036 i 35 BBl ooy e
ester; polyiseeypsat eExaniples rufnguit@;a@tpmwsb@)mm airens ,5-ddphthyled® MON
o1 L O T A igheosl metbangAisyanasg Vi AArsOaoMBL |
(dicyclohexyl methane diisocyanate, Hiz-MDI), xylylene diisocyanate (XD;),
tetramethyl xylylene diisocyanate (TMXDI), 4,4'-diphenyl dimethyl methane
diisocyanate and di- and tetraalkyl diphenyl methane diisocyanate, 4,%'-
dibenzyl diisocyanate, 1,3-phenylene diisocyanate, 1,4-phenyle1§1e
20 diisocyanate, 2,4- and 2,6-toluene diisocyanate (TDI) and mixtures there@f,
more particularly a mixture containing about 20% of 2,4- and 80% by
weight of 2,6-toluene diisocyanate, 1-methyl-2,4-diisocyanatocyclohexare,
1,6-diisocyanato-2,2,4-trimethyl hexane, 1,S-diisocyanato-z,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, tetramethoy-
butane-1,4-diisocyanate, ethylene diisocyanate, 1,2-propane diisocyanafe,
1,4-butane  diisocyanate, 1,5-pentane  diisocyanate, 1,6-hexé;f1e
diisocyanate (HDI), cyclohexane-1,4-diisocyanate, phthalic acid-bis-

30 isocyanatoethyl ester; polyisocyanates containing reactive halogen atonjs,
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such aS I-chloronmethyl phenyl -2, 4-diisocyanate, 1-brononethyl phenyl -2, 6-

. diisocyanate, 3, 3-bis-chloronethylether-4,4'-di phenyl diisocyanate or

m xtures of two or nore thereof. Sulfur-containing polyisocyanates

obt ai nabl e, for exanple, by reacting 2 noles of hexanethylerie 5 :

di i socyanate with I nole of thiodiglycol or dihydroxydi hexyl sulfide are
also suitable. Other diisocyanates are {rinethyl hexanethyle

di i socyanat es WOB987#40socyanat obut ane, 1%, 2-di i socyanatodd gggﬁ’gf) Qd di mer

fatty acid diisocyanates. Triisocyan ato isocyan ,u rate be. obt ai ned
by trimerz- asHeh a§f1-m‘P%@#Bﬂﬂh@y{gﬁ‘@FS@%@'@E it EM%E%WBY'%%W e at

around 10 200Gjsghdhale | M St BRIBRARAYIEhe4CAURKAY  URocguAdEl eomn ani ne,

and may al so or 'the purposes present invention. According
to the invenniistures hd pud yors sogrenthereofrenBLifiirecpniaifing e Palyis@Canaiis

i ndi vidual ly or,i.n.the r m of .t t no, 8 hvier

pol yi socyanat é’?ta"ﬁ%‘?{?'i offﬁ d.eximgréngbg E%%ﬁ?\éo%‘gwgeg oéfeaﬁgn)%a xtur)ge%% two or
three 15 pel yidfmgateaﬁithﬁ mdilefcﬁltlmbdiiglyugle:ﬂ dilwdrdntyelirmxyldmml I are alse present
i nvention. Preferre I gocyanat es use i ther individu [N

adni xture are SH ?'ewcssf?’&hm, apgies e 85'9{} E?ﬁ’ﬁé}gy@f'el\@@é'ﬁgatﬁﬁl. In
order to obt aiy-giigy¥ABobEtdneabl 2 disocyanmedsddcanel aadn dimee| fattgracid
obtainable in this way, the pol yner. is preferably reacted wi t{;_ a conpound
20 cont ai ni ng dijse¢yana ﬂCFF'&?ﬁ&YaF&\*‘?JE?fYﬁBFW%? hPe iggdh Wy 'é“etrfﬁ' w
lightor to el efbhopk BRGE aRsHds Satl Hl@@étb@“@h&rré’cu%,%la%ﬁ\p@ dtefBlihdg Wi t h

the termnal tunctional “group of the polyner. The hydroxyal ki acryl ates. or
met hacr yl d0es,200°€, andier rirdle ipresgpce i salglyshdoy lexample aptamipeydN@ aci d

ith dihydri I ' i.cul arl j . 1 hi nose. F

oxanpl o 3 o5 TELFBIRS iR BrE BhSsBS of yi biBBHCnbeiud Acqyingts- For

2- hyflr 1(_')xypr o%the hag/epltim,e,thé- pmﬁisﬁwaquglmemmpd[ yhaat el?;ef 3$$gd:lrejtt@pr opyl

acryl ate or - hydr oxypr met.hacryl at e, or m xtur of ,two or_.nore

Frey oot Care " advREaRAITD B Forter SRR of o Pt Ofihe Bl oyt ES

isgvgnt ihon- fTha?Qﬁﬂcﬁl{'ed!' atpo sb@lle/\qeﬂy_ié&tg?ﬁatbyasera anmcmrbte o*ttoumoI gmﬂ:mns@t ?i ni ng
o} a functiona roup. po rizabl e exposure to i or to

el ectron 18 1?°'WW®%P%PP€ H’%&?ﬁb’ N@e%%'] tgoﬁu%?‘?ﬁz °L7J(\)/B‘el EHENEAX 020

7405 1508 ELKIiMaH@In& FPréekEdDRblyisocfaraliONGeat etheRORaKRZEIy W 99/ 67340

15 PCT/ EP99/ 04066
admixture are HDI, MDI or TDI, for example a mixture of MDI and TDI.

In order to obtain a polymer suitable as component A from a polymer

obtainable in this way, the polymer is preferably reacted with a compound

20  containing both a functional group polymerizable by exposure to UV light:or

to electron beams and a functional group capable of reacting with the

terminal functional group of the polymer. The hydroxyalkl acrylates or

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

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

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

acrylate, 2-hydroxypropyl methacrylate, 3-hydroxypropyl acrylate or :3-

hydroxypropyl methacrylate or mixtures of two or more thereof :ére
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
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beans and a functional group capable of reacting with the term nal

. functional group of the polyner nmay vary within wide limts during the
reaction to formconponent A In general, a |arger nunber of functional
groups polynerizabl e by exposure to UV light or to electron beans:In 5
conponent A | eads to an adhesive bond of relatively high strength; whereas

a larger number of functional groups capable of reacti papound
cont ai ni ng at WRSIHT3AR aci di c hydrogen'atom | eads to ﬁ%gpgﬁﬁﬁlﬁgte

strength. If, for exanple, in the first production. pr e mer is
reacted 10 wPEAMShang oA HNeHPNEh aravm | sapablet I‘P(garePE'H& ﬁ‘a?hegr G‘S at
pol yner i zabl eqbhytiofXP ,%uf,eof]{ EhéJg {yh@ﬂtm v‘aﬂ/ Vit Wide ARSI fie

functional group capa h the term nal functional group of
t he pol yner |rea£tlnnltarfonatqomp0©ﬁnhboulm generale adarges Inpfmler @ fureiosal n t he

resul ting pol a [ oup

pol yneri zabl e&goﬁfpg%élgﬁpgz?o Wﬁ?ﬁwﬁ%%@?@ﬁ%hﬂ %l%eﬁgﬁant%%?r? W

1; lr,ll 2 c; Lo gaLs %r gumpoapntm ﬁadis tg eacagirhggxe \bond: ofiradativetyurigh stsength mhageﬁ t | gﬁz It

i di y i

groups in the da P"ﬁ?eﬁt"g?@d'gﬁ?ﬂaqrﬂ I%aﬂﬁaag}ﬂﬁ%ﬁtﬁ b c%n e vari ed

accor di ngly bebngfing'atabast ond aidk &gdro'gerﬁlétem idads tb0galdrasitthats

functional groups in the context:of 20 the present invention). Good results

can be obtai néHenglHr exanple, if about 1 to about 50% prefer ably about 5

to about 30% and, t Fosdath rié Readiemnct i onal
IFOfff e%ﬁ\ o, "i’tp{l'bé fi rsﬁg’f%hctﬁ)n pto e bained chL

groups present as térmna s in {l émer are functional groups
pol yneri z3Bl e With thepegmpeund ¢ amlr@;mboth a fupckanst arep l@@b[ﬁ‘he”ZP'Bley‘Pbérs of

this type are g&édrs%%vx‘gﬁ%rt@bél o bdkifs 3R aﬁﬁmm&m Rillp Gpdifle @_second

production proces may al so be
obtai ned in s@feeantmgMmheﬁmmlealdumt-nhygroup@ttherlgalwneomraaemdaﬁwg basi c

polymer with a | e | Vh a 5,00 i rst
step with a c&ly M%gmegmggﬂyrggrt ?qnoje%ﬁe f'ﬁ%b?lr(?ﬁg‘? @r%ﬂg’hgm'&‘) élzabl e by
exposure. to dentdighbn avetagetdotls ar faActiokal gro l?C?pdwiﬂﬁler%?ablelb{/ EXPpRNrdid 7638]

| 008 .18/12 ' JA13:14 FAX 020 7405 1508 NGTON & FI FE LONDON .E CHEONG

et al 7024P02 bigeistesalgctign beamspash gjgg@onal group capable of reacting

with a compound containing at least one acidic hydrogen atom. The

percentages of the two types of functional groups in the polymer mixtu.ére
obtainable by such a reaction can be varied accordingly between greatfer
than 0 and smaller than 100% (based on functional groups in the contex't;of
20 the present invention). Good results can be obtained, for example, if abéut
1 to about 50%, preferably about 5 to about 30% and, more preferab‘iy,
about 8 to about 15% of the functional groups present as terminal groups5in
the polymer are functional groups polymerizable by exposure to UV lightéor
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.,)i_of
about 5,000 or more in a first step with a compound containing bothf a
30 functional group polymerizable by exposure to UV light or to electr_bn
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beans and a functional group capable of reacting with the term nal

. group of the basic polymer. One exanple of such a conpound is styrene

i socyanate_ O her conpounds of this type can be obtained, for exanple, by
reacting a substantially equinolar quantity of a hydroxyal kyl acrylate or 5
met hacrylate with a diisocyanate_ The quantity of conmpound containing both
a functional group polynerizable by exposure to UV lig ectron
beans and a fg\‘@tagff%éiﬂ%group capabl e of ?éeacti ng with :Hr%ﬂ[%&ﬁ{oﬁgi’gm
group of the basic polynmer is determ ned by the required content *Q'Il
functional gr bepmspand mefungtiona gsguricapablePfiyeasting with dhe (teERingk O o
substantially | it BE e S SQntbIé BRSLENETohiRRiRdLS sBpnETer S

cont ai ni ng ongg@?}eﬂrgg{eh%a%out B{))Ix@bf'urgﬁei onal” group pol ;;Ur‘reri zabl e@%{;/{ el ectron
beans per nol ésngyanathi Gtheocompounds obthis ecesth be obiainech fetiexaBRBr di ngl y

b aryi ng the nol ar antiti of 1. . ' ' slts in the
Cor mat 1 on of | BvBretnss RbHERERNEaiTRE Albduy b s foGRISNag TR o |
functional sgr Mhﬁ@-&lﬁlf@alv\iithaﬁkﬁsboyaki?{td.i ghe q).rantilt;A ettmmpommlmentfahﬁng hi s |
olynmer is then reacted with an at | east equi nol ar it a conmpoun
(F:)on%/ai ning a foeikafeionglgayr PQS(E'FIW@ IF@VM“W@F%LM@}%Wgor%'ﬁﬁtr%q trrﬁe

pol ymer and angbhfy ahd % furftfghaldgaUp dapablel dferdating Withomederamal @Hi ng an
aci dic hydrogen atom a mer Suitable for use 20 as conponent. A_is

oly . ) .
obt ai ned. Accd@relih@ft et B@Slpnwymﬁbﬂs, detrmingsl s ey seauied AMErbREd above
are particul ar ' ' ifRRm epa Ir8adichhiof d
producti on proﬂé%%@?'b% %bg?éo%%%l?%ﬁzas%ﬁg‘gwn%é&@ tjcé(%nbi ned irn tlhe producti on
of conpondft Aub¥@ntiallys eguinolan quantitEs ebholh ieactanlss leadpoloy Relymge h a
nol ecul ar wei ght . (; o o] r V.30 a : | yepoxi de,
nore particul af n&"%él Béog\{/%{%g? eé%érmagn%liafé‘ﬁgﬁ(?d e, §%ra8ab§%y§{eﬂl?ae&tehg§eof or
optional | y oneslestromobearns Iper maletuté.uridis cordeniccampbe melducesl ateincreadedbove and
a conpound cont ai nj.n bot h.a funct,ional .grou ol yneri zabl e by exposure to
W light or t@cﬁpdé'ﬂﬁﬂbhygéwﬂ'@aﬁtﬁ’\? mofar guqrﬁiﬂgﬁ P&?%Fl%'?sbup capabl e of reacting
with the terninal GislRdabRion (esuieNnhe FmhakhRdf ApuijARdltelnin@@d 1A 2 * 00
13: 15 FAX 020 7405 1508 ELKI NGTON & FI FE LONDON - E CI—LL—‘[O\IG e{/ al [1 025/028
VO 9916734% 170vrar/ @pgseap@g by a functional group polymerizable by UV light ‘or

electron beams. If this polymer is then reacted with an at least equimo?ar

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 secaond
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 containéng

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

30 beams and a functional group capable of reacting with the terminal OH
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group of the basic polyner are reacted wth one another 1n a suitable nolar

. ratio. The nol ar quantities are selected so that the percentage contents of
both types of functional groups in the polyner mixture obtainable: by such
~a reaction always vary between > 0% and < 100% (based on functional 5
groups). In this case, too, good results can be obtained, for exanple, when

about 1 to ab ggg’é;aéﬁreferabl y about to about 30% %/E@@émﬁ??@ferabl y

about 8 to ab the functional groups present as rmnal ~ groups

in the polynmer are functional grou zable o WV |ight

or to el ect r ofrayPHfdh ePBS'Pley r@rgﬁwg’ﬁ COR ago ﬁﬁ%m ' NO of

I ess than abopy l(? STHORofir déﬁﬁﬁédsf% defiRtdd Q@Hﬁtmpeﬁeﬁt@gé%ﬁmntsﬂof t he
condi

producti on tions descri above do not lead to the required goal
because only hothstypemeof funetienal graupsrie thacelimensidgyre Q@a'ﬂﬂﬁ"érb}k‘:{!’cﬂnath t he

described pr Pé:aec?ﬁﬁsalgégs NGRP et vﬂéﬂny> bde aﬁ@lﬁqﬂb%r FEM%'eEh&n %nétf&ﬁapas' c

pol ymer may have I nCr'eased to produce the polyner suitable for use
in the conpos grouprs) cthisr alisegtaop gotakresnlte nan be obleined; dereaxsenple Wﬁﬁﬂecul ar

bol yrer - o tAPER andp hrulcadhe Mekily FotLG I BIIHG AISrREELS, e
Fel ation 10 the torm ol Garope. et ‘B?S“”"p"@?ﬁﬁ%'f’?%?iﬁ’mm%fﬂi for
the purposes mingl QrﬁVBﬁt'g_{hg ‘éwmﬁr AT tTH E?ﬂ%gpﬁétﬂi’é’pwlyﬁ‘@é’za@gpw cularly
di epoxi des, bikp &Lﬁé%@b}%htgp{dé|§mrﬁ§, especr ally dii socyanat es of
the type aI ready nentione t he foregoi ng. | socyanates are

parti cul afPy pr ef efffrl@f'(f @piymeés Mithpa Jealegylar Wﬁéghpr(Ms)eﬁf §SHVBAR jahsut The
stoi chi ometri g Qﬁéd"’%rﬂ thB€pRABbGorP UrY B8hpord AhethQOFbﬂ(dHEﬁc%]r{ onal
conpound requrre for tai i Ng al Certaln I nerease in t are
known to the egpditions Hesclibpdetborve dd notieadi tordie resfuired goaheaause enlyghai n

ot ondi ng T eadl8tn b Hogtbdn VEIGTTS: MerRRh ool Y sttt o

13: 15 FAX 020 predssed.508 ELKI NGTO\I & FI'FE LONDON -~ E CHEONG et al

(1026/ 028 V\D 99/ 6z\?<’:égrd?‘nsglyl?gé %% ecu eflro\nt?ealght of the basic polymer may have to

be increased to produce the polymer suitable for use in the composmon
according to the invention. An increase in molecular weight can be
obtained, for example, by chain extension of the basic polymer. To tisis
end, the basic polymer is advantageously first reacted with a compound
20  which is polyfunctional and preferably difunctional in relation to the termir_ral
OH groups.
Suitable polyfunctional compounds for the purposes of the inventipn
are in particular polyepoxides, particularly diepoxides, but preferat;jly
polyisocyanates, especially diisocyanates of the type already mentioned.in
25 the foregoing. Diisocyanates are particularly preferred for the purposes-of
the present invention. The stoichiometric ratios between the basic polyn“rer
and the polyfunctional compound required for obtaining a certain increa'TSe
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.
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By carrying out the reaction in this way, the chain-extended basic polyners

. formed contain the original type of term nal functional groups as term nal
functional groups. Accordingly, in a fourth production process for a

pol ymer suitable for 5 use as conponent A, an OH contai ning basic pol yner
with a nolecular weight (M,) of less than 5,000 or a m xture of ' such

OH containing basic_ polyners is first reacted (chain- % Lt h a

sui tabl e quanW@>99fﬁ73éﬁai n- extendi ng ab%nts, for exan%{&tﬁggs &ﬁ%des or
pol yi socyanates, preferably polyisocyanates, with the origi n@l t%pe of
terninal ~ f uncBy®agayingrauithe eactiamimihiigvanttae chantfxtendedPasic RRYHRPRal
functional gr | i e i tighal qralLpY'RE thfinihBe chai n
ext endi ng ageﬁ gi ﬁ%’ﬁgrﬁetggzdr@rﬁg 1& te%_rﬁllri;aﬁ‘c aclltln ex% eng?Jng reaction is
fol | oned by t henctienaltgrompg.o f or m conponent A which nay be carried out, for

exanpl e, by one of ,the .producti.o Bmi S5 In a
fifth production p@S%%rg@",gR’t' ﬁ'ea E?M@?gﬁ%ﬁﬁggén%ﬁgélp% maryé?@gblei_ ortened,
for exanpl s, lu;e_cusecsmgﬁnmfnmn _traﬂ-lmiantaiirﬂdg dna1si|ci polgmer n?ﬂtlea sn@pcwlﬁr a

OV ght or t SelEQMR T ienon 000 er i AoBE o ORRe G B g
Wi th the termpBRmdrs s fils® Rected EhRIRéxteRded)avithca BOtabI® quastitpoesrain- dur i ng
the 20 chain extending reaction. Wiere this procedure is adopted, a

[ S P ( ;
pol ymer sui t alsKiending agantador eXaRARRlYERONIEGS BEPRlyISarYRNRtes. reelatibl e, by
carrying out VR ' foi baskicAP | NeURtIoARN Yr&dP ounds
cont ai ni ng bo?ﬁr: a%ﬁﬁgﬁiv‘gtnﬁapﬁargﬁ%lﬁ%lol r{é;ﬁfz\zg%mnﬁy e%lggﬁlr ?rto W |ight
or to el edr omepBiningintachrttie satioidetroinal fugeiinnal gepups lirethef basiaRelYMET wi t h t he

ext onding 1 oS8 rtondotdlpe BTtoE, AR elering B8amCHEg FE@S thalf 170 0
pol yi socyanat ais dhmit bxiendind, reattivrrie fallowet Dydhe reaxtion éulfarm aonspaneabl e nol ar

ol yrer 18] 12 YREXRB0: o PRERRtiooT st machy o ot eoprsselaf e o0

7405 1508 ELKIgNﬁE@b&aEéE@a&mu; E CHEONG et al X027/028 WD 99/67340 19
PCT/ EP99/ ('31%06

In a fifth production process, the production of component A may be
shortened, for example, by one step or may be carried out in a single ste}j if
a compound containing both a functional group polymerizable by exposure
to UV light or to electron beams and a functional group capable of reactizf\g
with the terminal functional group of the basic polymer is present during the
20 chain extending reaction. :_

Where this procedure is adopted, a polymer suitable for use '_:as

component A may be obtained, for example, by carrying out a reaction_?of

the basic polymer with one or more compounds containing both: a

functional group polymerizable by exposure to UV light or to electr-pn

25 beams and a functional group capable of reacting with the termiéal

functional of the basic polymer at the same time as the chain extending

reaction, for example with one or more of the above-mentioried

polyisocyanates. To this end, the reactants are reacted in a suitable moﬁar
ratio.

30 In a sixth production process, the starting material is a basic polym;er
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W Th a ol ecular wel ght (M1) of 5,000 or nore which has been produced

. using one or nore conponents containing functional groups polynerizable by
UV [ight or electron beanms- To produce a polynmer such as this suitable for
use as conponent A, the corresponding basic polymer is reacted with :a 5
conpound whi ch contains both a group reactive to the term nal functiontil
groups of the basic _paolyner as a first nctional grou et i onal
group reacti vWQ@%W%GPrpound cont ai ni ng{é;n aci di ¢ hydr QEE%&HQ@ a
second functional group. In general, the first and second functiopnal groups
will fulfil bvith ZEeelasmyeioboidy af, 5,940 phae . '?faﬁas ?&88&&%‘%& i onal
groups 10 di fhghﬂ'dﬁeté}erh{)rer ESHhponenty corithinfgFiRtonal rdups poimndrizabley
1 g

suitably selec the reaction conditions to achieve a s lectlge
reaction, for bgxAhfight cofelediontbieams. Toptadusn @ PAUYBEHSUEN3S TIRSYEPE nal

groups of thecbasic ' | I Ritdees not
react with t h£°qt‘€Fn%5E§4’xﬁ?c’}twc;E‘i&%’?‘%@ﬁﬁg@a%@@@%ﬂ%ﬁ%ﬁ . ‘I One exanpl e
of sulch a ﬁonbbur?gbhndl_mﬁcl‘f ?omainarmbtisaogmdp T6adtive do ite sernijnal factiossl f or
exanpl e, the conbi natjon, of an, epox rou n r this case,
the reaction iQEOLtPé"r&itﬁl? bazic WM&@X%?T%I ﬁr,sp\';\ﬁ'l’ﬂ??&agro Iag.'rcIO ?ﬁ? Pégi?)c'ﬁb hbasi c

pol ymer to thgrey fexfiod do 0 coMmppamd donfairdipan deidid.hydraganeaton psaduct i on

process for polyners suitable for use as,. c onent A,i.s carried out in
bxact Ly the SEREOWAGEEoRlgrain In GSEICHEdEE! 21 SHegRd ol diouR: ¢ ne
nol ar ratio ofyiPRiH bolPEyiEiorsO HdGeve? PHeTHstYH o Ffahdlisnaigrbugs gr oup
reactive to the termnal functional groups of _the basic polynmer as a first

f unct i onallOgr @ifferandheir reretivitofaiiexgrlp it sRasslde by SUBakly BEIEEHRI &t ai ni ng
an aci di ¢ hydr ' ; ' I <p0 that,

provi di ng the nfggé(g@f‘la%o(r?\@tgﬁgS?tsagﬁf%ygcafa%ll&gygg%%d%ﬁ%Jﬁn‘?ﬁﬁgﬁ%ﬁrﬁ groups
of the conpouridnctiostl gempt with tie téteinal rgroupd ofjtheubasiobolymes, bhie dieol yner),

chain extensiaon to.the.required nol equl ar el . kast two
of the pr ocesé&@%h‘l 083%% 9;5%‘6?/8?9%%@’83%‘6’1’%?3&”‘8@%3 g‘ﬁ%ﬁ?ép%%gﬁto lf2 to
about 5 funct ithe bhsigpawpserd diysrexardplelof sbyh B\Cohribiidtion3f fiest aeldesscomdh beans
per pol yner rrgl ecul e are gr,ef rablé 'L%Sg% 18%12_' 00, MON 20:11 [ TX/ NO
7638] 0 012 18P1FOnGHoPaPyHS HRY PIesdis TeB8MAlIN REFONFERH SR, Nbov - E
CHEONG et al H2RCO2GroupO19 86 €346) tRE rddclior-ROHdObht, for example, with a
molar ratio of basic polymer to the corresponding compound of about 1:>§2.
A seventh production process for polymers suitable for use as
component A is carried out in exactly the same way as the sixth production
20 process except that the molar ratio of basic polymer to the compound
which contains both a group reactive to the terminal functional groups of
the basic polymer as a first functional group and a functional group reactifye
to a compound containing an acidic hydrogen atom as a second functiorial
group is selected so that, providing the reaction is suitably carried out (bc%th
25 functional groups of the compound must react with the terminal groups of
the basic polymer), chain extension to the required molecular weight
oceurs.
In the last two of the processes mentioned above, basic polymers
containing about 2 to about 5 functional groups polymerizable by UV Iight
30 orelectron beams per polymer molecule are preferably used. '
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Conponent A usable 1 n accordance with the invention may contain, :for

. exanple, only one of the polyners nentioned above. However, m xtures of
two or nore of the polynmers nmentioned nmay al so be used as conponent A 5
Typi cal polynmers suitable for use in conponent A have a viscosity;st
processing tenperatures suitable for typical applications in the range from
about 3, 000 ut 20, 000 nPas preferably i ~hroth
about 5, 000 m@ gtlgzeé’gﬁut 15, 000 nPas g?gabout 80 to abrbo%-pgfggglgﬁ% nor e
particularly at abqut 100 to about, 140C (Br ookthi ﬁ' d CAF 200 Coi{fehG’ 10 50
r.p.m, neasuring PPH’EPC’ES"E&US?H% ipAccRrdsnge With ghe NuearaR MaysColpn. ¢ o
exanpl e, abOUtforng&ngfét, 3 torﬂé%@,ﬁh@g%@éféf ifattRRbY Ahsvel 1HOWwéwer, about

u )

140C, for exanple ab to about or example in t[ le roducti on
of flexible papsirsaptivisogemorgphihespolywers Bientipned MaAy 8P PRSSIIR t abl e
for use as CO%BR{E’%HF&AIS are about 0.5% by wei ght to about 10% by wei ght
and nore particularly " about 3.5% by wei ght to about 5% by wei ght,

" Conponent 5Bn i n t Mgpicaipaynersfsuitablefoessnin domyemenbA Havea yistogigat with a

| | i ght (M f at |l t .5 L. ch i . | ]
fonettoos o StheesEnb BieeralEdaRitr MRl RONERRRS iftnel GRRE 10RE .
a]t omt and Bo flab@t_lj_i Q,ImabdrgPaslm abdlautrm,d]l}mbi%gltandﬁxpfmam? in mewngegnmzn gnt 1(:)h
el ectron beanms. To _pr.oduce a | or as ¢ ent , B, e
basi ¢ pol ynerdboul 5090 mHaste Abatt: ki pla mFas i apcub A de ABoHbIRY & Bibup

reactive to th&etiRiiulaly dtHbolt 900t SBRUAI0 (Brdskias CAFRPROY MBhe®s a fir st
functional 25 group and & functional group reactive to a conpound;

cont ai ni ng0an Sct-pHG, MeaaviREIMatnslasT¥picad Pirressing dempaeaturgs Aig. F n
general, the fj n e neti ocgr ' | £4. 1 b ;

condi tions. Hoév)\(e%\%rlé ?I?O"ﬁhfa&?i%r ESC%J dghgpqggccgn@%ﬁr?\gwdgﬁéw éﬂr)%ut}p?d&.ft?f-er I n
t hei r reacti viabput dd0BXafoplexamiple aboytot2] t abouty130ICt &yl gxaneplednithe t he

reaction conditions. to.achigve e t reaction, 30 for exanple of the
first functi oﬁé?g‘é‘?@hp?f&'nef"h%t%%D%&P??‘Jdﬁg’ﬁbése'of the basic 18/12 ' 00 MON 20: 11
[ TX/ RX NO 7638] | j 03Bical RCTRcorktOnts FoOfolyrArstsitaBiedfor 56 8s EbiipbitaiM & FI FE
LONDON -+ 1% C'_zlll%g\la%o%& 0%%fbayo\9v%igh¥\% %%n/ogt??é"% gylwzlg /t%ta%gkgﬁeoggrticulaﬂy

about 3.5% by weight to about 5% by weight. "

“Component B” in the context of the present invention is a polymier

with a molecular weight (M,) of at least 5,000 which contains at least ane

functional group reactive to a compound containing an acidic hydrogén

20 atom and no functional group polymerizable by exposure to UV light orf;to
electron beams. _'

To produce a polymer suitable for use as component B, the baéic

polymer is reacted with a compound which contains both a group reactéle

to the terminal functional groups of the basic polymer as a first functiohal

25 group and a functionai group reactive to a compound containing an acidic

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

second functional groups wilt fulfil both conditions. However, if the first ahd

second functional groups differ in their reactivity for example, it is possiﬁzle

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 ba;sic
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pot yimer, while thé second functional group does not react with the term nal

. functional group of the basic polyner. 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. 5 The polyner suitable for use as conmponent B
is preferably produced by reacting a basic polynmer or a mxture of two or
nore basic p ners wth a conpound cgntaining at |ea

reactive to t‘ﬁ)é 9YBRSHAl  functional grdups. The ol ar Ebﬂ#pgé}ﬁl?%ch t he
reactants are used is selected, for exanple, so that Ietlon of the

reaction, harpdlymenyhile thesecand funstional araupHeesdint rqaqptmtg tﬁ%é R# i xt ure.
The nol ecul arg ﬁ?f'&@' 9"8{5’ ‘%ﬂﬁeg’gg‘b SRS rﬁ)ﬁe'fo@guéﬁ)wcbﬁ\bﬂﬁmbﬁve t he
u or

nol ecul ar wei g required use as conponent B after a
reaction wit hotfiret ambsqannmdcfubetwnlahgroaps lise dortexamplerihe sambinadion @hédi onal

groups. In this case a "Z(le ween t he conpound bearing at |east two
OH reactive foPRYBAUP apd ag, 9 the H groups of the basic polyner and

optional | y5the reapé Fﬂym%ﬁﬁd'téb'l@ﬂﬁ usefastdomponentB ixpleézrablypredudedast t wo
OHreactive functiona

roups contain f uncti on ro ering in
thei r reactivby{gacipga t?é! wHese 3 %ﬁU@VQfﬁ‘é{Pﬁ’&)&fsﬁéﬁgrﬁ"’ﬁ&ﬁ?rgy%as. c
pol ymer or thg E@)ﬁﬁhb'ur?d Qﬂ‘ontélﬁmg%t T&Hse thas igfoupe! yémeett@kese pemeiral 20 In a
preferred enbodi ne I nvention, the basic¢ pol or the , m xture of

two or more bfusicions| grﬁr@ps |'§h¢ saelaegatig i Wi Cé'bﬂ'!ﬁ ataé uskg, i
t | | h
Ipﬁ\r/ eln'f :J Oﬁr mgy %I%h{e?%&%ﬁplg%%e Bh ﬁ%ﬁﬁgf fheafé‘éeﬁ&ﬁﬂfeﬁdw ady the

'ymers nmenti oned
above. Hotevemore ZHH groupsraze poésam\m tbe ramt@ndmxtun% Eb'be)ﬁw'ii@l'ﬂ'e‘ﬁ%lg%ed may

al so be used a onent B. S| Bis
not supposed Pgth%gggﬁlq?'%{"?uw Eﬂo @W%pxéﬁévﬁgﬁbhﬁb@% %@ i [ ght or

el ectrog ggawab?amoootmmnhrgemforhsws cmmptdnencalaﬁwla rgadum witta the V%e L 0 a
conpoun contai ning an acjdic n.a p ic
have been 18/ £2MpoEn g girlep M%%@??‘%‘Bﬁi‘grﬁf%?ﬁZ%tégetf%'OQ FAX

25 PO P99l OHlreaé@Funcorap/ 67340
22 PCT/ Ep%g/ otr?-}gnugg%éh ﬁ"e':t%n#meanﬁgﬁtﬁ@mv@ re un

groups and the H groups of the basic polymer and optionally the reaction
conditions (if the compound bearing at least two OH-reactive functional
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. |
20 In a preferred embodiment of the invention, the basic polymer or the
mixture of two or more basic polymers is reacted with a polylsocyanate
more particularly a dnsocyan.ate .
Component B usable in accordance with the invention may contain,
for example, only one of the polymers mentioned above. However,
25 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

30 containing an acidic hydrogen atom, no basic polymers which have besn
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produced using olefinically unsaturated conponents nmay be used In.th

. production of the polyners usable as conponent B. The pol yner usabl e as
conponent B has a content of NCO groups of about 0.5 to about 10% by
wei ght and nore particularly of about 2.5 to 5 about 5% by wei ght. The
viscosity of the polyner usable as conponent B at typical processing

tenperatures is_ in the range from about_2, 000 to about and
nor e particul\é\f@994eﬁ3t‘9e range from abd4 4,000 to aboﬁ?%é%‘ggﬁeﬂg@as
(Brookfield RVT D, spindle 27, 110 to 130C). 10 Typical processi ni

t enper at ur es Blicduped wusing elefjeicalhounsateiated gompanents guay Psoeseshi 5 e

particularly j Q:ohﬁa 140C, for exanple in the
range from abg{h&?g@?@ﬂgdﬂﬁ%@g@?ﬁi?% e e@% EEI n the production of
fI exi bl e paper boar Thé priymer Tisablecdsyoempanant Shbas aposterdof M GRS A or B
ndvant ageous! § AL da @BGu ot R ERA BT iote pefRLary B BE2 2 & T
melnt [ oned.5FoFbollﬁit>G!’mblyd€vveight, i s of adv?nt aﬁe to IuseI a mxture of one ?)r nor e
pol yester polyols_and one, or re pol yet her, polyol s as si.c. pol ymer.
The  various basi cTp®IY3ROSEY ;t?"‘&i P&@'F"?ér f‘@?[’l?xﬁﬁpqoé‘?pqq‘?"ﬁ :Eiq?at%'f%alcul ar
vei ghts 20 Ngrd&séiﬂgtt&ﬁbérdimm@ﬂi theQBRES FroirPaBor2,000 Rratout BOroGBXanpl e,

a

about 20 to out 40% by wel ght of pol yester polyols _and abo%t0 0 to about

60% by wei ght mifasand swohe papisulasy 4n theaiaege Jiom abeyichefl tonakput % whol e,
may be used a £ | [ regegs i on of conponent A or B.
I n anot her pr@%#r%%@rﬁ%&og?%n@ﬁ g{[cﬂ’% gg’?ﬁoz'%_tvm Zli fferent polyether

pol yol s, fler exanpTgpicalprecessingtempeatutas: arerin thg tange figro mbauhPRiul ar

vt o of bolbofPAst<: 258 hor el BB KFLASHR UL 110 ey el o
pol yol as the 1aa3tcfqrobyample inntrenedriger frometbouted2@ntboabhordnt30°Roviever, a
R N e R
13 20, 020 105 TARORIRN O et GhBEk @it K T o 03 0
15  only one of the described polymers, although it may advantageously
represent a mixture of two or more of the polymers mentioned. For
example, it is of advantage to use a mixture of one or more polyester
polyols and one or more polyether polyols as the basic polymer. The
various basic polymers may differ, for example, in their molecular weights
20 (M,) or in their chemical compositions or in both.
For example, about 20 to about 40% by weight of polyester palydls
and about 20 to about 60% by weight of polyether polyols, based 5n
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 polf!ol
with a molecular weight of about 800 to about 1,500 and a polyether polfxol
with a molecular weight of about 300 to about 700, are used in addition tc} a
polyester polyol as the basic polymer. '
In another preferred embodiment, however, a preferably difunctios_ial
30 polyester terminated by OH groups or a mixture of two or more such
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pmyest‘ETs—s excrustvely used as the basic polyner for the production of

. conponent A or B. An at |least partly crystalline polyester or a m xture of
two or nore polyesters, of which at | east one is crystalline or partly
crystal line, is advantageously selected as the basic polyner. 5 A pol yner
is "crystalline” or "partly crystalline” in the context of the present

specification when, in differential scanning cal or| rretr shows
at |east one WQSPIETRA8r thermal transi4don, i.e. gg:s-élgé%mgh%%al pi c

transition, which can be assigned to a maltlng proc? . %ﬁ/a lI|n or at
| east predoni palyesters: isyexclusivety used Wésﬂ‘lér@asé?aﬁobi@er PRYCHON

exanpl e, by PRLYEBRIRTR %) e o athohiunfl LeR .n@r%té‘r orcRrhR b aci ds

or their anhyﬁ? ere ey exi s ort al i phatic diols
cont ai ni ng abows ¢ trwrebmiyestersaborhich catsleaphoneyis engillarl Pheap¥ yesters

can be obtained, for exa usi I | ar ger nunber of
carbon atons GPS Eﬁllﬁ}%%ﬂdwﬁn?qﬂ??é?%sg[}%&e%‘ %%{E% b%f)? 6J’¥rplércul a?l y

ci s-unsat usated al poftrher BUichaidlinerarripaitly cp,fastdumxgl’l mdhaaaodtexhoéﬂmt hal i c
acid, phthalic anhydride, terephthal,j] %Jg trimel I Jctac@%tr mellitic
anhydri de, t OfesePhispRSHRAINN W@eacf"bd'féé?’}ﬁ‘ RENIRG RIANMEt IRE) db or
napht hal ene peﬁ%%@wagt %faonrehoraar Fierihablrahsidrone! at RaS, ofoenuRp! e,

et hyl ene gI yco propane- propane-1, 3-di ol , butane-I, 4-diol,
but ane- 1, 3- di dlansitianawbich can dedissigned éma.malting BIOSESS-but i ne- 1, 4- di ol

pent ane- 1, 5-di ol - pdkifice I OUTEhGt AERLARRANY! Systalh60 LRRRYIAR Saile

pentlnedlols or m xtures two or nore diol and the
i sonmeri c Hexambthined;, fdueemmpleolbg polytendenegatia of cpolyfBnetionali@semaiic t wo or

"nore thereof, 1, .7- d and, t IS [ et &is, or
hepti nedi ol s, cfi@f) Ec fcgisdf’ edhanp%aﬂaegoﬁgfer%%h%f%%%b %t b SreTeh=
octinedi ol s armiphamherolbocmitagmgoabostorzem a:b‘outl'& mhqnomtdmsrrerﬂardyled

whi ch are obtained.in known nmanner froma step-b ste ext f the
hydr ocar bon cifaysialiye sriyesiams @"T"bg obtaine |f%e’5ﬂm BF'BQL?E?O%B?SDW ches 30

into the carbgp I@r@éf rl'tun%er”bf(tcﬁﬂﬁfn %ftorﬁﬂ\fbrobrdﬁ%hédtcheﬁﬁﬁ?éturdtéd t hfare
pol yesters 18/12 07 [TX RX NO 7637] 1 MDO3 18/12 00 13: 09 FAX

020 7405 1%08 @_mmmm-&nwm@tﬁmle CHEONG et al 004 WD 99/67340 24
PCT/ EP99/ 04066 Suitable aromatic carboxylic acids are phthalic acid, phthalic

anhydride, terephthalic acid, trimellitic acid, trimellitic anhydﬂde,
tetrachlorophthalic acid, tetrachlorophthalic anhydride or naphthalehe
dicarboxylic acid.

20 Suitable alcohols are, for example, ethylene glycol, propane-1,2-dial,
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 pentanedicls,
pentenediols or pentinediols or mixtures of two or more thereof, hexare-
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 CHz group at a time or by introducing branches

30 into the carbon chain, or mixtures of two or more thereof. If the polyestérs
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areto ttrave crysStalline properties, branched al cohols should not be used.

. To produce partly crystalline polyesters, branched al cohols may be present
in different quantities during the polycondensation. In a preferred

enbodi ment of the present invention, a partly 5 crystalline polyester or a
m xture of partly crystalline polymers or a mxture of crystalline and
partly crystalline polyesters or a mxture of crystall phous
pol yesters orv\@ﬁ%ﬁﬂﬁﬂé of partly cryst4d|ine and amrgﬁﬁu@gggm a;;ée)ésters or
a mxture of crystalline, partly crystalline and armrph esters with
a crystal | ini axe tof hawsoatystaliine propettiesobranged él@ﬁhﬁ'ﬁe’s"lw 'ulF %e' to about

50% and nore gf}&{r@ %ggsoarg%%ﬁm@%wﬁs& s AAHEN RO 6IRAS Rehydie priebentpol yrrer

or the mixtur I'C polyner containing OH groups.
" Conmponent C'in diffefent qoattitiets dufing tiee polpsandensaficlnt i on is a conpound

containing a functjonal c ou ol rizab ' ectron
beans andghaw ng aI eRf@ HV\EF{S%BE%?“ 8t%h$y #\{gﬁfo%gien%najaglp%h: rred
enbodi ment 5 of cwaﬁaum@vsayéswn ortaemmrmeumﬂws@’@taﬂmpolmmmlmﬂ%s a

nol ecul ar wei ght of about 80 to about sgg rrlﬁéf ? faélg réj in the
range from abefierysEtineansheritly EFV@W'"eAt‘?lXﬁ ra o5 @ RS Of §IY3 rs
containing ong.o ﬁt;iﬁiesegeiy%&ew orld )‘mxtaﬂa Bf'?p&hwr IRUaNE antsrdloud or

exanmpl e, are suit s’conponent C. Corresponding acry|ate o‘;l .
met hacryl at e @olyesters rar| advixturerofesnisiglliee, pattlyr erysigiingcaid jAMARIHSr

met hacrylic a %ﬁﬁ[ fefhoQf
unsat ur at ed aﬁ’*’g’ﬁﬁé’% %#tﬁlhﬂﬁ\bhf |ctr1rgéggpco ol gfogﬁﬁﬁfhg[:e%l atoe esters
of pol yet her rﬁ)ﬁ@@dmml‘m%sanamdre partmum‘rlgrqfaboeh%m poout 3% (prsesr @ ent

i nvention, one

for e hacrylic
acid with aro ?lpé’PS'Perl? i, mixiyre Sgﬁfe%de&gqﬁ gat @édy@%f: )éhé% n‘?r'i t@d Cs- 24
al cohol s. b&ss.of such esters are esters of acrylic or rret hacrylic
acid with hexy heptyl, octyl, al cohol . The esters of
acrylic or methacrybpr@rapent \ﬁrtl'f‘ SnS‘P“te%'O Oge@%yl r‘?ﬁ%‘&: oV iS\A al cohol
are also suit S Nedbie By TN TighRsr NO 7637]
1jj 004 -18/ 12%&-@ L@glgé@ﬁ;g 3 ;%cg '%IO%I%EIJ) l\%?g\l & FI FE LO\II%?J\I |r E

CHEONG et 14 jelou®nipayns en@havms apugiecyigoweight gigess than 5,000.
| In a preferred embodiment of the invention, the compound usable as

component C has a molecular weight of about 80 to about 3,000 and mcre
particularly in the range from about 100 to about 1,000. :
Acrylate or methacrylate esters containing one or more olefinicelly

20 unsaturated double bonds, for example, are suitable as component C.
Corresponding acrylate or methacrylate esters include, for example, esters
of acrylic acid or methacrylic acid with aromatic or linear or branched,
saturated or unsaturated aliphatic or cycloaliphatic monoalcohols anhd
acrylate esters of polyether monoalcohols.

25 In a preferred embodiment of the present invention, component C is,
for example, an ester of acrylic or methacrylic acid with aromatic or linear
or branched, saturated or unsaturated Cg24 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 pherol,

30 methy! phenol or benzyl alcohol are also suitable, as are the esters. of
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acryliTor merthacrylic acid wih fatty al cohols, for exanple caproic

. al cohol, caprylic alcohol, 2-ethyl hexyl alcohols, such as capric al cohol,
| aur yl al cohol, isotridecyl alcohol, myristyl alcohol, cetyl alcohol,
pal mtol eyl al cohol, stearyl alcohol, isostearyl alcohol, ol eyl alcohol,

el ai dyl al cohol, 5 petroselinyl alcohol, behenyl alcohol, erucyl alcohol
and brassidyl alcohol and the technical_m xtures ther l-ngds for
exanpl e, in t MNORBEN34Br essure hydrogendli on of techni ?g’”ﬁgpﬁ})??ﬁ%@sters

based on fats and oils or aldehydes from Roel en's oxosynthesis a'r?d as
mononer f r act Roylié or meshactyliceacid adthdatty pleohsls: far sxamplepaRrol AeMls. 10
Acryl ate or Y, est L, td omabit e hwenh&r iBagher are
al so suitabl rer%ééﬁﬁé I‘gt;nhg)rlft §§ﬁ%0¥‘ér%2pag%3| ng %Lg:lrﬂy gt%{a@r nmet hacr_ylrgt e
esters i ncl udejcohor, istidety, akshel; smpfistelc aidonol, acsty alcohel healmitley! aci d w;

th aromatic, aliphatic pr, cycloaliphati | yvol I QL. gast two
OH groups ané?cé’bB{;I%‘F%‘ygplcﬁé?hd@%ﬂ?‘eaﬁgﬁér é%gf a%%%@tﬂée@ﬂa E%‘#}c& s

colnt a: ni ][195 15egbs¢m5talcbml, Bulhemmmmhovaerruopallmﬂoyahs bragsidy aému:c as the
pol yol s for producin n, acrylate, or t hacr te ester sui e for use
as conponent @."dét‘&ngﬁcgﬁ'cagfm' i H@"?gfgg'%@al Pbﬁé??’@iepdpy%'?shgght ai ni ng
2 to 4 OH groupssgpfs hydrBhesatich Gechhidl nidiay lesttds Basdwon fdtoBnd oliier OH
groups may be both 20" prinmary and secondary OH groups. Suitable %I1| phati c

pol yol s i ncl udddehydes drampRecler’s iposwhgsiy cand aprrapasiee] fractgrpn the
propane-1, 3-di . -1 4e  di ttjpél Afs 1, 3-diol, butane-2, 3-diol,
but ene- 1, 4-di (ﬂ(%e%%ﬁoﬂe%f%ié%'fﬁgﬁlh peIrtlt ane-1,5-diol, and the isoneric
pent anedi di0s, pent duedatel & raethappate estiirs Mathoa furickionalibg obiwe o highehor e

t hereof, hexane-1,6-diol,and the 25.is0 | Il S Lol s or
hexi nedi ol s orarﬁia}&ou?%t?b!ﬁaﬁ fgngene re&ﬁrrﬁ%sfpggﬁﬁﬁ\%%p Igér?eqrf? %ggﬁﬁk%nd t he
i someri c hept agaters hﬁ@h@é}&oﬂéxarhﬁl@}j !emlfstk of acryﬁ@taﬁideorrl:neﬂ'ulabryﬂic acd witke f
i someric octane, octene or. oetinediols,. and higher.honolqgs .0f isqQmers o
t he conpounds %W@ﬁ%n@kﬂh%i eh c)ﬁ‘ﬁ%a"p@ﬁ"éiq‘? I %OR rﬂiﬂ%ﬁt Moom
step-by-step egrbgpsand abiyldidor Atiucwiaeasshss wbaug_atrhyamao@danmmn@ at a

time or by introducing branchles 18/12 '00 MON 20:07 [ TX/ RX NO 7637] 1x005
-18/12 ' 00513: atdegshivo ¥ guayps1508 ELKI NGTON & FI FE LONDON -' E CHEONG et

al 006 WO 99/ 6734448 Pbii612 942G Obébused as the polyals for producing an

acrylate or methacrylate ester suitable for use as component C. ExampE'fas
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 bath
20 primary and secondary OH groups. Suitable aliphatic polyols include, 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-dio!, 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 brancties
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imto the carbon chain, or m xtures of two or nore thereof. O her suitable

. polyols are al cohol s of relatively high functionality such as, for
exanpl e, glycerol, trinmethylol propane, pentaerythritol or sugar : al cohols,
such as sorbitol or glucose, and oligoneric ethers of the 5 substances
mentioned either as such or in the formof a mxture of two or nore of the
conpounds nentigned with one another, f exarrpl e poly |~ kD a
degree of pol )W@SPQZ%% of about 2 to géo . In the Fgé?[}g?ﬁg(oswg\%
relatively high functionality, one or nore O—I groups rray be esterified

wi th nonobasi dntedhe eatponehair, @& mbgHtesiaitwe oL mose Hisert- 20 carbon 10 at ons,
with the proviso t r t WP (LPEtiEIP Wsh FB{®BbRality Nt act .
The hi gher al cohol Eﬂh%rngﬂi(t)eﬁo\ef% @H%%}%sﬁﬁbls Eﬁre or)fn g‘;;h wher e .w ossi bl e,
in the form ofsuchast frlexaogple, IQMCECM d;gn@lﬂlm|ma§1e|. net\ﬂﬁ'@nﬁ@dpb@ %Eﬂrt hei r

synt hesis. The r.od f e f or nal
15 al cohol s wi¥ %ozﬂ%ygléﬂg a&("égtbjto? K- §Y'\4° % %ﬂ{j er po|‘i%11'¥ Hpng@éa | so be
used as the pdupetancespsrtiohed either asisgshnar mrtbe(fomu Io)‘aonpmae@fmm ors.

Pol yet her polyo

ich are to be used f he rodu | | yesters
suitabl e as tHBOFl?aQme theo|GPRRQUNdS B’eﬁf eéfayﬂi g?frb of eg%ﬁ?p% of

polyol's with gldml ﬁié?ol%rﬂﬁsdeg?_éteofib&y:héﬂ%t%'&%d@lt efteraboluy 4canttaeén 2 to
20 about 4 carbon atons. Suitable polyether polyols are, for exanple, the

reaction produeehaly obrelkptiveiy '"@WB&Cth'?ﬁI@bWr@n@r giaje SPH GrAePS SYers ¢
but anedi ol s org %&f‘f?&%ﬁr‘?hﬁumﬁﬁsu%f Wa&@@&&nta@'ind"’l X3 Hb&St 2 cdhSnOr nore

thereof with et ne oxi propyl e oxl de or butyl ene oxide or m xtures
of two or ‘kﬁoreﬁtOMthh thelmevlstsﬁhatabh@thﬂ%lahéeaspm@@% FEWPS2BMADduct s of

the reaction o t hyl ol
ethane or tri rré f.é'ﬂ%gﬁ%%ohglé‘iﬁ%@roy{e HW?gQ?&J g@'Emf Il(:rrcl) B}V@é?gr

m xt ures of tvpnssrblemnetheﬁmmof thenteichnichiemixtikngs extainatlelérs theenoursaed. t o

f orm pol yet her oI s.. Pol yether polyols with a nol ecul ar weight (M), of
about 100 to 2th8 MBP&Perably in the range from about 150 to about 1,500

30 and nore preferauhiey reBcfidie pradads f 6PMbRbMbleclidt Wi Ogblgﬂﬁ@tlaﬂaﬂ 18/ 12
' 00 MON 20: 07 [TX/ RX NO 7637] 11006 ;18/12 '00 13:16 7405 1508

ELKI NGTON ¥ FI#ieoheipmiiy alkylenprexigestsosfalisdorolyatber apols: gnay @lspr be
PCT/ EP99/ 04066ysed as the polyol component for producing the (meth)acrylate esters.

Polyether polyols, which are to be used for the production of polyesters
suitable as the basic polymers, are preferably obtained by reaction -of
polyals with alkylene oxides. The alkylene oxides preferably contain 2 to
20 about 4 carbon atoms. Suitable polyether polyols are, for example, the
reaction products of ethylene glycol, propylene glycol, the isomeric
butanediols or hexanediols, as mentioned above, or mixtures of two or
more thereof with ethylene oxide, propylene oxide or butylene oxide or
mixtures of two or more thereof. Other suitable polyether polyols are
25 products of the reaction of polyfunctional alcohols, such as glyceifol,
trimethylol ethane or trimethylol propane, pentaerythritol or sugar alcohols
or mixtures of two or more thereof, with the alkylene oxides mentioned. to
form polyether polyols. Polyether polyols with a molecular weight (M,): of
about 100 to 2,000, preferably in the range from about 150 to about 1,5‘00
30 and more preferably in the range from about 150 to about 800 are
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particurarly suitable. Acrylate esters of aliphatic diols containing 2 to

. about 40 carbon atons include, for exanple, neopentyl glycol :

di (nmeth)acryl ate, hexanediol di(meth)acrylate, trinmethylol propane
tri(nmeth)acrylate, 5 pentaerythritol tetra(nmeth)acrylate and (neth)acrylate
esters of sorbitol and other sugar alcohols. These (neth)acrylate esters

of aliphatic or cycloaliphatic diols be nodified Wy LhRhatic
ester or an aW@IQg}gg%gxi de. The acryl ﬂs nodi fi ed bngﬁgﬁlg%@gplgéc] est er

conprise, for ex_angl e, _neopentyl glycol hydroxypival ate di (nmeth)acrylate,
capr ol act one- padictlagy setabieopent yl gl ycol hydroxypi val ate di (nmeth)acryl ates

and the |ike. The Aglio @dfer MpBSK BioRlogitiirgl 2 16 QlERRUNAS cattrude, f or
OXI| (5I fie ? gly

exanpl e, ethyl ene e-no neopenty col di(meth)acryl ates,
propyl ene oxi dtomsmidckided foeopxargle, gheapentylii giveelh dumeaceiateeth§i ene

I de- nodi fi 1:6-,. 1.Ql _dj t t :
oxt de- modi {1 ceraedidl 1 aRrstipeS s HAYEE, Frofine” dfRena,
AR IR e ooty el o ooty e g TR
pol yet hyl ene Qﬂl%oﬁgﬂgr( r?é?‘_;ﬁ) ryl'ares, ('B‘B{]%WB% e gl ?Eo%&'lg%@e%%) o
acryl ates and o{&\8alighatic dldls ndicbeé enaificndithiaghatiphatic pstet er emralgerse 20

conprise, for éexanple, trinmethylol propane tri(neth)acrylate,

pent aer yt hr 2t &ide; r Thergenylples odified by aneaitrhabs eater FB'f"pf'é?'r [ FAMS'Ecryl at e,
di pent aer yt hr . dith ' -modified

hega( met hglacr g'ﬁ%gP %nggfgfgg%%gw’“ﬂ%% ? ?Hg(%ﬁ.gi&%glﬁ?égdyéﬁrbic? 8? modifie

hexa( met h1@cr yieapentyb @iycab riydroxypivalate tditnetbiaerylates r gnchitee like. The

tris[(meth)acryl oxryet. - 3:S0C oRe- | fid ,
tris[(meth)ac F@T@%I%?’%ﬁ@%ﬁ@é%@y%’%%ﬁé’in%ﬁﬁp% ?Arr@ﬁey i é%?d 6%’%3“‘@%‘{? a(neti)-
acrylate or moxde-madifiedt weopentybr glytdlerdi@iethjacrdatps.ef propgdne mosidenent  of

t he inventi on, nyl acrylate, phen thacryl ate or., phen et hyl
acrylate, for @ @F°P§X%%8'Mé%{sd'§6%)ﬂ?5ﬁ?tes(f#‘g "B‘O’E'%%"?ﬁ’ﬁx - r€nt i oned
di functional , HexhHadibl @imbttacriiatitesr propylept coxidd-hadified RERINgA: 8-tid TX/ RX NO
7638] 1~j015 :18/12 '00 13.:16 FAX 020 7405 1508 ELKI NGTON & FI FE LONDON 4

E CHEONG 8P aldirinassylatepon gligyres ! o pemaspisrediose

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

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

25 tris[(meth)acryloxyethyil-isocyanurates or frimethylol propane tetra(met?)-
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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nmononers which may be used in accordance with the invention as conponent

. C tripropylene glycol diacrylate, neopentyl glycol propoxyl ae

di (nmeth)acrylate, trinethylol propane tri(meth)acrylate and pentaerythrithbl
tiacrylate are preferred. 5 In another preferred enbodi ment of the present

i nvention, ~conponent Cis a conpound selected fromthe group consisting of
nmononeric, ol | rl r polyneric este of acrylic ag ~acrylic
acid, ethyl a&gﬁgﬁgbgéﬁd, propyl acryli%gacid or butyl$ggV§F§§R%@P§ with an
aromatic or aliphatic nmpnohydric or pol al cohol , the ester. having- a

hydr i
10 boi l i ng pofMinogerat WP@HS_E“EYOBE. usgd é%o%‘iqrolfﬁ%nf’@ wiR %nmvﬁﬁﬁ?rbrf’és of
conponents A, cBripBfeht c%bﬁﬁa&% gryfbh&iamtanhé@enm@m@wdoxﬂdi@esI ve

according to the i1nvention contai n a’phot oi ni tiator ch initiates a
pol yneri zat i odi(gfeth)gcvate, triimethylohpwpanattdanetblasndatgoanis pentaspbdal e to LV
light as 15 cgﬁ%- t..D. l.s4i s of advantage in particular when the
adhesive is to gﬂg%oﬁ"g r%ﬁ%% " by exposure to UV light. Accordingly, in
cases such5as thestn angthet opreferred oembagiateEiné of theni preaemtngnvdnticnadi cal

pol ynmeri zation of ol efini.cally unsaturated double bonds on exposure to
bt wi th o GEURCBREL 17 F BLiPoRY coeaRdLroaban Aoty Sohaie ot
conponent D, InflorfdméI®, Pligomeny o qioNgnéiic bsieravtiabalit @acid) oéthynadnyiid or s
whi ch are conpatible with the adhesive according to the, inventjon, i.

: . \ e.
whi ch form at aF@aﬁthﬂu%%’Y‘%?F'gi W"l‘_% IGeRfd %Q&tﬂr @%’}"_"?Té'&'d W8 ®bd for
the purposes Gorhhfic BF afigitic rﬂ&ﬁéﬁy’d‘ﬁ@-ormﬂﬁé aldo¥on ¥e bkl f‘r‘tavin?- a
photoinitiators such as these are,” for '25 éxanple, any Norrish-type |
fragment i A§ sbedingmeey of ableagkWPHCe benzophenone, canphor qui none,

Quant acure (a produyct,, of: | nt.er [ . |.Q- ' a ABP (a
product of N ppon &gy%%gémégagﬁ% e"'% mitg’l "%r %%ﬁ#ﬂgﬁsatgl Ié?%denbd(\a/rBt 1),
Trigonal 14 (angntidedt abfthe Begiahing, ghet botmelti atbesivef atdoedihg gtac tinee(r) |

1173 andi or FIMERRAGHAE ol 2epiosons R iSh Tafede ety 8 "o16”
.18/12 ' 00 13:cldfinficly 02fsaturkisd 1868IELKOMET @ Sexipobirel QIDAV -IJhE GHEONG et

al 1] 009/1245 covrr\il;))o?'age{ft6 6?’%%&2% ol?ggCaErﬁggé %4;(J)£’rgcular when the adhesive is to i':ae

polymerized by exposure to UV light. :
Accordingly, in cases such as these, a photoinitiatdr capable of
initiating the radical polymerization of olefinically unsaturated double bonds
on exposure to light with a wavelength of about 260 to about 480 nmfis
20 used as component D. iIn principle, any commercially availatile
photoinitiators which are compatible with the adhesive according to the
invention, i.e. which form at least substantially homogeneous mixtures, m,éy

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 Lambert), Trigonal 14 (a product of - Akzo),
photoinitiators of the Irgacure®, Darocure® or Speedcure® series
30 (products of Ciba Geigy), Darocure® 1173 and/or Fi-4 (made by the

18712 '00 MON 20:11 [TX/RX NO 7638) [do1ls
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East man Conpany). O these, Irgacure(r) 651, Irgacure(r) 369, Irgacure(r)

. 184, Irgacure(D 907, Irgacure(r) 1850, Irgacure(r) 1173 (Darocure(r)
117::), lrgacure(r) 1116, Speedcure(r) EDB, Speedcure(r) |ITX [Irgacure(r)
784 Z)r Irgacure(r) 2959 or m xtures of two or nore thereof are .
particularly suitable. 5 Conventional |ow nolecular wei ght photoinitiators
may contribute to the formation of "mgrates” in |am akes

i ncl ude the W@tg&'@?i%pators t hensel vesg%resent in the%ﬁggfa\%‘ﬁgﬁé al so
fragments of the photoinitiators which can be forned osure of the

adhesi ve to 1FastmamKompanypeQfdhasei lrgﬂw&@ﬁéés!fg?weékﬁf%ﬁ@am’e@ne
producti on of .1%2”!@%%&%@1807 r‘l}ﬁ(}%?éb f1%§o.t ﬂgﬂaﬁ%aﬁfm(@iro&%@smi‘)?
a e congo s 1n the a

presence of mgr esive should be avoi ded. The
content of mi dataie®e 11¢6nPpeedeure® EBB, Speedtwre®aticorlmary@® 1842 nventi on

can generally be f reduc EE, ot Ldet . i cul ar
wei ght whi ch r‘r‘&ﬁ‘&%’eﬁ%ﬁ?ﬁ 'SH‘?ngi?* ind W@gﬁ%gtéaé%ﬁb%%@g? Bues
Accordingl g, in a woabetticdl ovhoambleoridr weightphotoinitiatost mayasintriiute ko
contains a photoinitiator with a nolecul ar .wei ght of. re than about NO
Commercial |y &% %rmazioah&wo?m@?&igorg‘ \Alﬁf’ﬁ'\?,\?ﬁﬁget M‘ﬁ%%seq'ﬂﬂ"gﬁeﬂ?&are, for
exanpl e, |1 gagmotiifitiat®sl themstdd’ lesent3iSthe lddhRee efnd) alBO fragmeras of e(r)
784, Speedcure(rz3 EDB and Speedcure(r) |1 TX 20 Howeyer, photoinitiators
whi ch neet t hdhepboteiniiatprsavhicl6ap drdamed an expesue ebtharAnesiS B U ar
vei ght. can al sgnbe PRl AlinGloiMsBREE % hrtAWin TR FiodLEor6f Bffinates
phot oi nitiator “contarning an I socyanate-reactive functional group, for
exanpl e arlOaniintendeduforothenp@hagingumf Fwads, athei giesasicec Af amigiaaldat
conpound cont gj_ni . S 2 ] u r ,

phot oi ni ti at o%%ﬁ%éﬁn sg%lgér%t%’a% %%%@Bng%gotﬁﬁghgg%@ p%%c??ﬂ%%%%%

nmol ecul e, for coxdpaundstinchetadhesiveracrording hottive mventiow rcanoyerenilyshe ar e

preferably used as the photginitiator npounds such as,these can be
obt ai ned, for%BQé?pre@,uc% 'ﬁ&?c?'?q@'"g'am%}ﬂ%ﬂé?&ﬁﬂj?r yﬁ@ﬁ&m"i‘om%ﬁi ng two
or more OH gr qHigeatiintvery difficit! & edeh FApYSIREes or triisocyanates and photo-
30 initiators contai ni E]qg a suitabl e isocyanate-reactive functional group.

1

18/ 12 ' 00 TOON 20: 1 AGeeingty.NbaRysteired; embodiment copgonentiy aEleashpyytly 105 1508

Egﬁ} Egg“ofoggfoﬁtéi@'%d{oiﬁnﬁlﬂﬁ% 8 imalbchiaPiéight 8P moYOuPH GBsH2@RP

Commercially available photoinitiators which meet this requirement are, for

example, Irgacure® 651, Irgacure® 369, Irgacure® 907, Irgacure® 784,
Speedcure® EDB and Speedcure® ITX. '
20 However, photoinitiators which meet the above-stated requiremént
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 molecu?ar
weight compound containing at least one isocyanate group (polymer-bouhd
25 photoinitiators). Compounds containing more than one photoinitia{or
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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STt abl pol yfunctional al cohols are any of the polyfunctional alcohols

. mentioned above, but especially neopentyl glycol, glycerol, trinethylol
propane, pentaerythritol and al koxyl ation product s thereof with C2 4

al kyl ene oxides. O her suitable and, according to the invention, 5
particularly preferred polyfunctional alcohols are the reaction products of
trihydric al cohols with caprol actone, exanpl e the ' aduct of
trimet hyl ol W%Qﬁ@ WP h caprol actone (&pa 305, a prog’gﬁﬁébgglpa{)@érjox

Cheshire, UK; nol ecul ar weight (M) ~ 540). In anottg1 preF ? elrrbodl ment
of the present inveuiabls, P°'ﬂ9‘“€@ﬁﬂ?¢5n@'ﬁ?h@ﬁcﬁrﬁt AMs © %‘ﬁotp&’ NGUSPAY

obt ai nabl e byachﬁGIE' MERiBndd L5&R b!Btr |egwg,§,gg|@ q-jegga%ﬂ!: vg@du cg[ycgm,ct one to

forma pol ycaprol actone containing at |east 'three tﬁ Wt h Ha

nol ecul ar wei g*rmetbvlohpmmansogemtaeawu@l %balkamdaft%ﬁrqdvﬁta g§reh

pol ycapr ol act 4- y ) e th t

hydr oxy- 2- met E;nfpé %éﬂé 10%%3(35%%%%%“%?% aﬁ(ﬁ‘ Q%&tdggﬁgotnq[ a|em"?1vge"a'?n 15 | east
two i socyapat pagicalapy. prSfertwibpmiyﬁmnmnnahainoholst aenhhagreacmreamduptsoo

w U the. po y bt ol ity S arbogales ety B YRR Posl el rac' ' "

mentioned in Ttrﬁ}ﬁethgfoﬁ%ﬁ&arﬁao%hf¢é-‘;ﬁblh@ﬂbne|'M\a6805thq)radléietlsbrr&eroand t he
2,6-isoner of TDI 20 are particul arl pref‘&{)red the i somers being used

ei ther in theiGheghire ‘#*&r'ﬁpleﬁlﬁ“af Wetgr‘i'é a mxture. Suitable

photoi ni tiators f oy, PaAGHE} NBreidifed ObMBBAIMRMINGS PiHaL Oprebént- iAveNtianar e any
photoi nitiators which contain an isocy anate react ive func- tional Proup

1-[ 4- (2- hy@ r GRYWOReRY D- gordaips |a Ehﬁtpwt@w teahle by sprating 3sah I?@
(1rgacure(r) tndhc mh%mﬁ{%apﬁb?ad%ﬁm%mﬁlyé@rolh%?nar&h@ﬂ

preferred for purposes o resent inven hot oi n tlators
used in conporiemst tIDeEB@Hagrsopsbwtbraepmt@dlawvetglmafgaba)ut; 3a0 ItO @baut 964/ of

phot oi ni ti at or active t i,socya t ducti on
of conponent AN go t ﬂ'ﬂg ntﬁeE?o&fcaP e ébqg%‘g%fﬂg‘ér%gﬁéw’ggedi'gggﬁ 9I n this
way, the phot @ ﬂfd)dy@'.t-ﬁfethawmébémm b9 medfd bt a WonNnA0cdritaining BX NO

7638] I1018 18/ 12 '00 13:17 FAX 020 7405 1508 ELKI NGTON & FI FE LONDON E

CHEONG et 131 ['§35t 1WRIBPCYRRFOGEP$40 31 PCT/ EP99/ 04066 |
Suitable compounds containing at least two isocyanate grougs,

more particularly suitable diisocyanates, for reaction with the polydls
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 furc-
tional group. 1-[4-(2-hyd roxyethoxy)-phenyl]—Z-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 5y
using a small quantity of photoinitiator molecules reactive to isocyanéte
groups in the production of component A or component B or in both

30 production processes. In this way, the photoinitiator is attached to_E a
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mol ecul e of conponent A or conponent B. The photoinitiator nmay al so be

. attached to a polynmer chain, for exanple to conponent A or conponent B, by
addi ng the photoinitiator containing a corresponding functional group to
"~ the adhesive in nononeric 5 formand then reacting it with a correspondl ng
pol ymeric conponent, for exanple conponent A or conponent B. ts al so

possi bl e to pr.oyj phot oi ni ti at or th a function

pol ymeri zabl e \&ﬁ g@gz@ﬁ}e to WV |ight 0|\g1to el ectron b:‘gﬁﬂ%’% (91 case
t he functi onal roup ri zapl e by ex reto U/ light or to electron
10 beans can HE E'Séﬁ X‘t"&"?ﬂ'e'gﬁﬁﬁ?'\épﬂ"gﬁtﬁ for exanple by reaction of
the photoinitiatorrhy bﬁot%ihntiﬂi@a?ﬂﬁyahﬁd &‘eﬁralﬂﬁwéd Go af ipdlynit Eredah,Efor
unsaturated carboxylic acids are, for exa acrél ic acid and

met hacryl i c acP@MpBido ¢amRpanant Abics APEIRONGH IBr ducad ol)thgqa‘wtwmtlﬁ Ohcrylic
acid or met haC@h@%ﬁ@g% ﬁorré’ég%new tmﬁlgt%l gro%gobﬁﬁé%dﬁgéw% Bmeﬁes of the

i nventi on. oun ntai ns ot ol nitiator
and a fun& i doah a;‘rd)tnenpmlayhm itzaith @ doyresppnding eolymenid bmrgpommt oo

el ectron’ bea a functional ble of reacting with a conpound
contain- ing a?xq?@ggowgng@ oﬁgﬂﬁggﬁsﬂﬁ?atom may be used as conponent D.
Besi des the conbi ndt isciso pbssisiene pavide the photolhithatdr Witirarfunctiond! grdpabove,
the adhesive acgordin t he inv§nibf. ?ln other.additives as
component . ThgFhs By expprare o bbf Jordi ¢6 Blested beags. it whishssren: & i n
accordance W tietf)Rctidhae @I‘dlﬂﬁpbl?ﬁ'eﬂﬁ@ole byrexpsaiie! ® UV It of i eletron
stabilizefs, antioxidants, dyes, fillers, catalysts, accelerators,

def oamer s Hhd Beasus cam besttached & the phetoipitiater, fer exanpledwdreaction eidheexanyl e,
pl asticizers b@ﬁﬁ@lnﬁ@torp\gﬁﬁa‘in' Eﬂé’%bgteﬂél%gﬁzlfbeﬁélal ! uf?ar\] Wsaﬁ@ét@@' ates,

preferred plasticizers al'1c aci sters ave
esterified w twmomllnmdsaamrfm exampie,aaccrylrcgaab(and ethacatiiowdcidl 2 Taar bon

[T Rx O 76580 srodtels o gl el 2SbE o8l A B sblbd el e i e
LONDON -+ E CHiréN@ridulady suitabl/ fodthe pMEpSsEsEofI® iny@nfRSAl/ EP99/ 04066.
15 Accordingly, a compound which contains both a photoinitiator and a
functional group polymerizable by exposure to UV light or to electrian
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 mentionad
20 above, the adhesive according to 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  conirollers.

The plasticizers used are, for example, plasticizers based bn
phthalic acid, more especially dialkyl phthalates, preferred plasticizérs
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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Orher suitable plasticizers are benzoate plasticizers, for exarrp][ sucrose

. benzoate, diethylene glycol dibenzoate and/or diethylene gl ycol benzoate,
in which around 50 to around 95% of all the hydroxyl groups have. been "
esterified, phosphate plasticizers, for exanple t-butyl phenyl 5 diphenyl
phosphat e, pol yethyl ene glycols and derivatives thereof, or exanple

exhml o the mURHOISEAE Sof hydr ogenat edZr es dv;SZi DHTGTERSeIRe o
thereor. 10 %LXCSI %‘am??;&E%léﬁpléﬁ%&zgsaa%éﬁ?&ﬁ%@ ATIge foB S8R 1 ves
i ndered  pheralioss brifeoRté Sdthylenk cdibgizotks pRgRn diethyishe dhiel) L

sul fur- and mwzpaterurswtmh arqundgsq)ltreamwdo%%nﬁ)fn@usthqohmdf@ml @ouPRabl e for
use as additiy v%y%e&%gﬁgﬂggﬁé?#ﬁ%gtet Eﬁas’h&¥§r@t ?&neﬂrﬁplef%utﬁxaﬁ@}lﬁ

hydr oqui n\\e,
2,3-(di -test. bimshdn)y’r I‘pld:splqaﬁenoprﬁyetﬁyl@né glytzoisatand -derivatives thereof, for

RREHERRY TR AN RO AT R

n- oct adecyl - 3.16r didifiple- the buémyl-éhtaywwwaﬁd) rel@froliregétab%, and animal
4, 4- et hyl ene-bis-(2,6-di-tert. butylplije-

4, 4-t hi obi s- (@"ﬁefotf example 6%?—”@&8“}3’3 of f@“&i@&rﬁ"‘-’b‘@ﬂ'%ﬁﬂ@@ﬂ PrBd*(‘KS hydrox y
20 p hen oxy) Refbogbi S-(n-octylth io)- 1, 3,5-triazi ne,

di n-octadecyl -3,5-di -tert. butyl - 4- hydroxybenzyl hosphonat es; '-

2- (n- oct yl'Ohi 0) - et e siadilirerseror. @mttoﬂdamts I‘wﬂjabiﬂy nlzﬁiﬁat@ addilivesoimi t ol
hexa[ 3- (3, 5-di Ac la

p- hydr oxydi pheéncﬁﬂgirﬁl?\ k\%x’{"}h Wegér)(ﬁh\? ene nghg&%&lg Stﬁenoty hhl'%tcjzerﬁ% 25

Qt her addi ti veghemals dfehighanolpoulat wdlglhh (Mhe pakyfmtmmlfphenolsr delfurt andvary

certain properties, These,other additives.include or . dy es such
re it ant um di EeRBoNBGERAIANS ciffols,of Bty Ehapols- Kk Rruse”

adhesi ves accoiddiitivestio at:b@rdanw With Qe iMentien b dbr euaamé.ahymr@thdme
quantities, of ther m)lri)l ast i olyners, e et acetate 30

CEVA) . et th ertydiagiihene mefty! ctiehyd %rﬁ%';tgrétbﬁxgmdé‘?%"'&%{??ggé R bty

18/ 12 ' 00 MON 24: slthsg 3% &Meh@u? a]yd%%&Beﬂ ) genzERe V\%eﬂt%eg@ﬁﬂteﬁﬁbt%‘l% 1508
ELKI NGTON & FI FE LON CHEONG et al 1013/ 045 99/ 67340 33
PCT/ EP99104066Kis-3-(3, 5-d|tert butyl-4 hydroxyphenyl)- proplonate n-octadecyl-3,5-dite:t.-

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.buiyl-
4-hydroxybenzyl phosphonates; 2-(n-octylthio)-ethyl-3,5-ditert.butyl-4-
hydroxybenzoate; and sorbitol hexa[3-(3,5-ditert.butyl-4-hydroxyphen:l)-
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, dyss,
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-bgtyl
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chate copol yners which optionally inpart additional flexibility,

. toughness and strength to the adhesive. Certain hydrophilic polynmers may
al so be added, including for exanple polyvinyl alcohol, hydroxyethyl
cel l ul ose, hydroxypropyl cellul ose, polyvinyl nethyl ether, polyethylene
oxi de, 5 polyvinyl pyrrolidone, polyethyl oxazolines or starch or cellul ose
esters, nore rti rly the acetates,wth a degree it IHaivon  of

| ess than 25. éﬁggéﬂ#ghrophilic polynepgﬂincrease theqa%fqéﬁ%#qégybof t he
adhesives for exanple. The adhesive accordin th ntion nmay contain
t he descri bed ac!)dat@d??ﬁ@m’iﬂf% whiigheptiong W%g‘#‘i}t' ?'%'BY'S’ ;‘?‘!‘lﬂh@ %/ n the

following congjgn ARE&e A CETRIN AR ﬁlé\puwn&s mayBmeess s A and
conponents B anéi %Fé@t%ggérnas A a?ld D, congongnltls A ‘and % onponents A,

B and C, corrp@d@lﬁﬂs l@luwgnf@rmxa@mbcn@mlyl E?'C@OénBY@OXVQtBWDBﬂB‘r‘R@-A B, C
d D, 5 ts B,
O ang & andVioprdivt codiftge, BOTRANTHSG, dher, Spolyl ?'Sﬁec?%i%?ﬂ.eﬂgs

conponent A i aaoﬂyemtyll rpgaroliddree, apiitpethyl eoxazobimesd ongtaroh tdtecellumsnt esfarscont ai ns

t hi s conmponent_in a guanti of 1 about 100% on the
hot nel t adhesm%ea%argc @%%Péﬁqetat{gﬁnﬁﬂﬁe‘f%grﬁef’ .#;5?%"@&92%3 tﬁ%%\?ﬁn t he
hot nel t adhesiTfsace@irpHiic polyies Iereasee fiid Wettabitfyadbhtheladiiasialaoiat 99. 99%
by wei ght of conponent A In this case, the lower |limt to the content of
conponent A sHO@MP®e at | east about 0.01 % by weight. If a conbination
cont ai ni ng conponenfneBydifesivRatidofding td thetlRiontmap €BRtaH e d&scriBed

i nvention contains this conponent in a quantity of up to 25 about 99% by
wei ght, ba$ed empanentiot gither dodibidualy aer, a fohoxampla, cmnethsar pllewingr

enbodi nent, C [ a-l ns about
10% by wei ght '@C@gout 939 Ehé!ﬁi@h and'%%gé'%g?t ?éérﬁp gﬂ‘? “80% by
wei ght to abomonﬁzﬁ%elmjs \Balag‘rdt Cof cmp@mm\tA Eand D;ecdmpmeﬂts rAtando&he

by i ght 10793y B s BeSaa i Sinealbeb Bao BT, R
020 7405 1508 danmd\d@ﬁa\msmﬁ.&mm\wwn@twﬁg\le #d 8| cHRpdAans A, 100

99/ 67340 34 PCI/ EP99/ 04056
45 CB' ., components B, C, D and E and components A, B, C, D and E.

[f a combination containing component A is required, the adheswe
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. I
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 tﬁis
case, the lower [imit 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 cne
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 componentEB.
The lower limit to the content of component B where it is used should be at
30 least about 0.01% by weight. |

18712 "00 MON 20:11 [TX/RX NO 76381 [do21



.18/12 '00 13:18 FAX 020 7405 1508 ELKINGTON & FIFE LONDON -+ E CHEONG et al [@o14/045
If a conbination containing conponent Cis required, the adhesive

.according to the invention contains this conponent in a quantity of up to
about 50% by wei ght, based on the hotnelt adhesive as a whole. In one

particul ar enbodi ment, the hotnelt adhesive according to the invention 5
contai ns about 2% by wei ght to about 40% by weight and nore particularly

about 5% by wei ght to about 30% by weig of conponent limt
to the contenW@@Q&Y@ﬁ nent C where it 5% used shoul d &Eggpﬁg}gg’pgéabout
0.01 % by weight. If a conbination, containin ﬁén%)onent D, s _required, the
adhesive 10 accor Hisngombinatien icRUtEiING SOTBRREHtS 13 FRAUitednfishadReshs o

quantity of U%c&&dirgbf&;‘ﬁneﬁﬁ%rmbn\ﬂ@drﬁélhs thaRfhpoReht® Hejuamtity diditesi ve as a

whole. In this casé€, e lower limt should be about 0.01% by wei ght.

Based on the abndi $0%uay welght,dasediq e hatmelt @dbesive @sahyhels: 1B 9Rssel f
i ti . Jq i t . t . - d),
b a R e o e

conponent. D east a 1% wei ght to about 10%
by wei ght, 5 preehtairabalyout 28t by Gvelight do aboutt 44dlyyweaightgnd mate pasticulaiief er abl y

b 1 b 0 i f dhes;j ref d
enbodi ment, + ABOHbB7AbY Whitldp sRout ARt eREoRpBNENTS o hedabal e " ©
conponents A, |ifit fo tHa assteht bh cbMpordIRVE -kt iD Redsed 8houldibenat leaist i n such

aratio that a shagedo body consisting of the hotnelt adhesive is.
di mensi onal | y 2PeHbY91% by Wslght-enperat ure. The expression "di mensi onal | 'y

stable at room t enpey abHifatiof SHMAIMAG cdnfRAEE DAY réduikdd, Hhe adréaned body
consisting of the hotrrrelt adhesive according to the invention retains or

at | east [18r gdlopoidincatnthe inyentipregeriping| thisreamepanenbica quandity Pigeb i change
of shape bein t I ' ROV , t dtle

t hr ee- di nensi %r?gﬁ{ égg’eﬁ?&?@j %isaér?';?@tu na sltloédgt%tgr\}régéuéjn%?ﬁ"%f t“% Lﬂéé corners
of a cube or tdase] thee loveatelirhit simotildebe @bopb §id 1% rbyaweightli ripsed omdhe

i nvention. At .the ,sanme, ti however dinensio l. t " ansg that
the conpositi d'ﬁd'X'gHg'e!?ﬂ?tﬁ’?'ﬁiaﬁ?%ﬂq\f%cw%d” b‘%lﬁ%?ﬂrﬁPp%d‘éFﬁe@f%ﬁ’ﬁs{'{feygict i ng
0022 18/ 12 ' 00 13 16 En% 020 7408 1508 LK NATON, b1 PE LENDIN < £ CLEONG
0022 19 38, ol et el ik B R b i,

preferably about 0.5 to about 5% by weight and most preferably about 110

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-mentionad
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 temperatu.?e"
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 solély
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, howevér,
‘dimensionally stable” means that the composition can exhibit plastic

30 behavior under externally acting forces (cold stretching, cold flow).

18/12 '00 MON 20:11 [TX/RX NO 7638] o022



__. 18712 '00 13:18 FAX 020 7405 1508 ELKINGTON & FIFE LONDON -+ E CHEONG et al 2015/045
The present invention also relates to a process for the production: of a

.-lam nate conprising at least two layers, in which a hotnelt adhesive
according to the invention is applied to a first side of a first layer at a
tenperature of at |east 40C, a second layer is then |am nated onto the 5
adhesive side of the first layer and the material thus obtained is than

treated by ex | ight or electron beans. In t ccordi ng
to the invent wégﬁz&}#ynelt adhesi ve I;3e§ccordi ng to th@&}l’ﬁ%}ﬂﬁﬁ% S
general ly processed by application of the npolten adhesive to the first

| ayer and opti onal %W%’ﬁ@gntl'ﬁ‘{%'}t@"lﬁ?s%'%%%a PEPGase der edﬁ“‘iﬁﬁﬁ'ﬂ’@ﬁt i on,

for exanpl e usd minatd @bmprishgtatdic8st P IAerdIGAZIERh a HRERED dhesvE ng,
di pping or engraved rollers. I'n a preferred enbodi mrent of the process

accordi ng to tarsordingnie itbe, inveriientiscapplieditova firstipide iojHa figst layascatran beans
is carried out Reof ticularly at a
t enperat ure ofteﬁr@re g&u%ﬁfﬁﬁ?}@a&géﬁ Q’h%@aégﬁ%‘ﬁs Wérﬁ%&deed;gngp tQ%P dt”ﬁg t?‘ig rst

har deni ng $t acgadhiesivei sitedofbthe Grsbllayey andi then enatesalntthub ahiteined gs shage

initiated by e bonbar . .an ven further in a third hardening
st age throughqk%agé%ﬁgséﬁ%%u%gggs}llggggeelgfjﬁ%" LWF'i onal group reactive to a
conpound cont ai ni ngn aheapiodess kcdo@ERN te Ahatiorentidh] therhbtmaerrihativy be
attributable to a reaction of the %rourg)s menti oned with nojisture, for
exanpl e at mos AFEPTAUNGIP She, iBvert|an; Fegenaraly BFRGESSer by apRiication & theace over

a relatively |nptePath&slve tOthEFATMRI 4 GRIRAEINBfhef dayets bg StavaHays up to
about one week or longer, for exanple about two weeks,” at anbi ent

t enper at ur'® ( Jpsthods ot eppligalion, fosxampje usibosdliers, sletdies spaahaezres. ng st age
may al so be i nfdae g i f anpl e, by changing the noisture
conditions or increg@ﬁwg'gw«gﬁ@t%ﬁm ?E:atvtegﬁ[é"%%' both either at the sane tine
or successively. THh@ preferied erdibetiment didhe ipnoness atedrdingftodine tniventidrect r on

N 76381 110238 iPeRow Ry Hdot 050 8R8h ocing e, RN RTHAHERL oD
-, E CHEONG ettenlperatOfetoi0fibre Wen 30 0/ partiEIAfy-ED AéMPéMature 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 Ieést
one functional group reactive to a compound containing an acidic hydrogan
20 atom. This will generally be attributable to a reaction of the groubs
mentioned with moisture, for example atmospheric moisture. Further _
hardening generally takes place over a relatively long period, for examble
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 i‘?ne
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 thereafter.
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The present invention also relates to an at |east two-layer lamnate wth

. a thickness exceeding that of the materials typically used in film

| am nation, a firmunion between at |east two of the | ayers being

establ i shed by a hotnelt adhesive according to the present invention. The 5
t hi ckness of such materials is generally nore than about 200 pm for
exanple nore t 250 or about 30Q,.pm The thickn

mat eri al s may ‘E@%%Z%Q eater than aboug6400, 500, 600 Eé%ﬁe%??@‘f&t%an
about 800 pm The t el t atd,hesi ve aIccor de?ng to the inveqtion is al so
preferably 10 used 'oP'eSRR IPVRRIR: 213 relatesdp fyRicleast tuoriayeigapinase f or

hi gh-stress agif i #iiclotss &xeedngMat dfothe’ Rathiald typiddly "Bstlds in By foods,
cosnetics, pharnmaceuticals, beverages, sterilization packs, such as

medi cal i nst rafERISNarR s Bliof Detwpemert deast nivomsl| Bt ilRyeiet Rings or
di spersions haysghikfed gg%gmﬁ%ﬂt _ ivg%bbllzaﬂgdo@qﬁe ﬁ?&e‘eng'irﬁ/%ﬂﬁ&ﬂt fge of this

was that 15 only limt unctionality cou e achieved on account of t
:he t her m®pl dbickaessy obfsuchemptetialswist gendrally asaret thahaabat 20theim,bfg had to

be ed, for r-lkahs ratyr | o enperature,
appﬁscations. %&Wéf"?é%oﬁ*‘gb %&Oélfg?@m?n%g?t ?@ﬂéﬁ?&ﬁ%‘%ﬁ%ﬁ&&ﬁ&?% to the
i nvention, hi ghaterinlssmapasies bé gheatdr thaniaboet 4009506 B0eong@aterfthhhed and

20 cl osed using ¢ nti onal machi nes which nmerely have to be equi pped with
a source of ux?%".“@%%ﬂ-a ectron beams. In addition, the production

process has one | estheshétimell adhesiveCacddpdisg 18 ths ikRntidh & Qldbeirefedgiy Or the
outer box thus assg&e%ﬁo haracter of a functional pack and may thus be
d

different!y eWsela YeHgR oA oshRy 9Fn folding opxes) farehigh:siress The
invention is iddpishticHsCtb ijfte k& A gé%m,}’l ;adhesi ve
according to thﬂed"i nventicg?kv?/as p&@p%gg%itggé%%%%zpab g’gﬁsrﬁg?%ﬁlst

pol yest er ( OH Rharaceutygys, arthe¢veryes, ostedlizatioonacks, psiofesasr njeditalal ue =

N 78381 1] oddororneifg EERAREAGs RS, GyBhastE ool G e
LONDON -, E CHEGRGeasn asedfbl U6H 2pplifations.6 ThéNdiSadvantageRIIhRANES Biat
I sopht hal i1% aCAn‘N ‘iﬁ\ftgghtfﬂﬁcltfo%ald Ctl:’ouféli egerwlagrrﬁgvgc] ygﬁl ’acgi)grqt()pc}%l ‘?%28 gl yeol ,
thermoplasticity of the box, with the result that an inner bag had fo be uséd,
for example for high-temperature and low-temperature applications. |

By virtue of the crossiinked 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 equippéd
with a source of UV light or electron beams. In addition, the product{on
process has one less step, i.e. the “bagging” step. The outer pack or i.:he
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 secohd
30  polyester (OH value = 30) prepared from the components phthalic acid,
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hexanedi ol and but anedi ol and 20 g of MDI were introduced 1nto a reactor

..and subjected to polyaddition for 30 mnutes at 120C. 100 g of .

phenoxyet hyl acrylate were then added and the pol yaddition reaction was 5
continued for another 30 m nutes. The NCO term nated prepolyner forned had
a viscosity of ca. 10,000 nPas at 120C. The product was di nensionally

E%fﬁ'yemgzgﬁ? CRogEgIA © AT o?aﬂere 2%223“?0‘)8;1 of B @%@ng;égc
Thi PETP
film \Rﬁrwiocﬁc\t/vag ?p%@)?'ﬁcaﬂ% ﬂgﬁ%ﬂg&ﬁ? é‘g‘gﬁF a@(nmi ‘%S‘?"éﬁ "}%e{JLXF‘ﬁr zed PETP

film The adheﬁkﬁﬁedlﬁlsalﬁi@@t%ﬁddlbpaﬂ@%\g%ﬂMDﬂﬁletelMtroHUGéd intdien reagtor ) (for
results, see Table). A second part. of the prepolynmer was applied to the

above- 15 mentdgn&bierieds tatPolyasditign; ﬁornéoaﬂumﬂtf—'%nafoﬂ 2BHot 0i %90t Balhr

(Exampl e 2) 2
nmegar ad el ect ?(T)}% o%é%ﬁ‘ %@p&t&é@%@g gen tsagge&f%hestgﬁ% 18%(@8@%&”%@?1 [ TX RX

NO 7638] R925 cepfinged mamgthge?:ﬁmmmgs The&lmwmgmlmwp&nt@mm E
CHEONG et al L- CL O NC
e ET Lo eaqieibiored oo plbdpst e, L o (o rn &ow O Nem

co'n
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 fim and an
SiOx-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 electrbn
beam (for resuits, see Table).
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r WO 99/ 67340 39 PCT/ EP99/ 04066 It can be seen fromthe Table that the
conposition according to the invention, through its character of a hotnelt
adhesive, provides for strong early adhesion. This is characterized by

rapi d devel opwg?&%esi on (in a fe\ggseconds) t hr ou?aﬂéﬁg@bﬁ%@n and
I t

by the rapid formation of. a crosslinked film (material farlure atrter one

day) _In addition, inate t [0 ed show.strang .ul tinate

adhesi on through t H{Eg% hggeia@i’@flhﬂﬁhggb'ﬁéﬁaggﬁ? ﬁamBPB'BEQSFC‘?’éF‘ﬂz‘&E% MON

20: 11 [ TX/ RX Navetfiidf] tHrolgly itd Bhaeactdtbf k3hdithditrad Hddive ! HRsvidesOfdr BEKhIGTON &

FI FE LONDON 4 E CH ﬂNG et _al 1j h020/ 045 WO 99/ 67340 40 PCT/ EP99/ 04066

CLAIMS 1. A ho?arﬂé(la}% sawesiﬁ@s % aharapterzed;hyapid gavelppmant of adhesigno(in

contai ning a £ GBWOBEEENdR) OthréLdhOTPRIISIEN AnaNEy hEO R 9BkmEidH ot §onponent

B acid a conponent C or nponent A and a conponent C or conponents A, B
r

a co
and C, a) conpdpesinked Gl dgaterigbfajinee afier oneaday) dbwdsitione thentlaminates of  at
lest 5,000 whhgd RFcSHUcéH r’s’ﬁg_@J sthcﬁ‘@sﬁltilﬂﬁf‘e %aﬁhfsﬁdrpm%ﬁf fPﬁéPﬁrra‘Ffs%tcyéﬁ%té 0 a
conpound contai ni hg an acidi ¢ hydrogen atomand a functi onal group

pol ymeri zabl e hafdenipgpracesso UV rays or el ectron beams, b) conponent B
being a polymer with a nol ecul ar weight NO of at l|east 5,000 which
contains at |east one functional group reactive to a conpound contai ning
an acidi c hydrogen atom and no functional group polynerizable by exposure
to W light or electron beans and. c¢) conponent C being a conpound
containing a functional group polynerizable by exposure to W |ight or

el ectron beans and havi ng
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a 1ol ecul ar wei ght of less than 5,000. 2. A hotnelt adhesive as clained in

.claiml, characterized in that the conposition has a nelting point of at

| east 60C. 3. A hotnelt adhesive as clainmed in claiml or 2, characterized
inthat it has a viscosity of 5,000 to 15,000 nPas (Brookfield RVT D,
spindle 27) at 120C to 180C. 4. A hotnelt adhesive as clainmed in any of

claims | to 3, |zed in that c onent Cis a @i%lcpgé% ected
fromthe group conéﬁl ng.: of m)nomarlEi , oligoneric ol{rj po ymer@lsesters

of acrylic aci I hyl acnilic aci d, ethyl acrylic acid, propyl acrylic
acid or butyl c acid with an aromatic or aliphatic nonohydric or

pol yhydri c al ciohol A héttettsddhiesivavidithda meltingi goimtdf R0 Igist 90°Grtontainirig dooc 5
A hotnelt adhesive as clained in ané of clains 1 to 3, characteell z((i
that a pol yur CORRMeNtA S &eammprelent Biffish Aemporsnt B @2 gompaNeNt B and o

MON 20: 11 [Tﬂd?e%rh&ﬂéiﬁ%lon@%émbéhé&,txgﬂd EZoAtbdnest 82 coponhida K NGT ON
& FIFE LONDON i E CHEONG et al []021/045 WD 99167340 41 PCI/ EP99/ 04066 6.

A hotnelt adhe¥idle as clal med |n any of clainms 1 to 5 characterized in

that a pol yur g har&sp@l}s A*B'eﬁﬁé{g w}ﬂaaﬁnofél%uia? rﬁ’é UNngrtas fal

i socyanate wit ine y crystalline p Per "ora mi xtures
of two or nore p&@ﬂﬁawﬂucmfcommnshaatlea&kam‘(e &mu:tloaalcgmnpardachee tosa pr esent
as conponent A or

Itahes ned in any of
claims 1 to 6, chaPE‘&%@PF%H%"??SPH&P'd&C ?r%‘?ﬂaﬂmo?ncgaglrmcioaﬂlopr%“%ont ai ns
an NCO, epoxy, anippiimetzable bycexpoeubd todyV edyssr etediiontigagng)f two or rmre
t hereof as the. functional rou relgctlve to a co oung(i_ﬂc(: t al n|
aci di ¢ hydrogéh atgHPogent 5&3%80 Bier Wi %WSI?GE M ta"lI
two-1ayer |amn nat & gdo avhléﬂ rcéhta%d afl |S£8 061k lhm&bnal' ardMis' Fdhctithe 1604 mB' t
adhesive claimed in any of clainms 1 to 7 is appli to a first side of a

first layer at a tCORROUAHUsNtaiNing: an|acidie ydogen §B&7¢rﬁﬂd 99eWnF%0ltﬂhen
| am nated onto t h%@g‘hﬁﬁw’%ﬁmg bgr eb{it%r?fthqdh?ﬁFéleéﬁéq r| al thus

obtained is then fr expos eams. 9. A
process as cl &)nmedompopent rﬁ a;emmaa aenepoungd contamm 4 rfenctmmi ngmup
polymerizable by exposure to UV light or electron beams and havi ng

a molecular weight of less than 5,000.

2. A hotmelt 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 thzt 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, characterizad
in that component C is a compound selected from the group consisting-f 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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w’th UV rays or electron beans is carried out at a tenperature above 30C.

.>10_ A process as clainmed in claim8 or 9, characterized in that the

“treatment with W rays or electron beans is carried out at a tenperature
above 50C. 11. An at least two-layer laminate with a thickness exceedi ng
that of the materials typically used in filmlamnation, a firmunion

adnesi ve ol ai ng SBIA L Pe | Y 1 T0 Y. T12" The use BF IR AT ¢

e e o T o B EIniE AoShl  ang o Baimblic S Ep 5T, 200,

[ TX/ RX NO 7638h tHa02P 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, characterizad
in that component A or B or A and B contains an 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 t'fhe
first layer and the material thus obtained is then treated by exposure to JV
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. |
1. An at least two-layer laminate with a thickness exceeding that of tﬁe
materials typically used in film lamination, a firm union between at least tWo
of the layers being established by the hotmelt adhesive claimed in any of
claims 1to 7.
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—stré-ss
applications.

18/12 '00 MON 20:11 [TX/RX NO 7638] o029



