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The invention relates to a process for the production of |am nated filnms by
adhesi ve bonding of at least two filns by neans of a pol yurethane adhesive
with noi stening of the adhesive |ayer or 'of the adhesive-free film It is
known that |ami nated fi I ms, such as, for ‘danple, those conprising
pol yet hyl ene, pol ypropyl ene,, .pol yam de, polyethylene terephthal ate or
cel l ophane filns or al Hehi HRVEBEASD aFelak@sludicl @i ﬁé‘oﬁf@lsfﬁurépﬁanéhe

adhesi ves. ? RRRENRN I P RIS FTRNMRE Yy %@‘ﬁed ol ﬁi& &Ergd by

the presence o rml sture or two- component systens near
pol yret hanes lga@tpémpa Sddyendvemeansvifiga polymyethaneupdheshuei withas

oSl ", ABeterr WhePugibhtye ShgLens SRS Faiplictbse

context to European Patent No. 0 rman
227 and  CefAdm.Of f enl egungsschrift No. 4 021 113. Laminated filns are

ueual |y produced usi iaéaiu;{gvt,?fEﬁgtp%%%gggan%tléxét e{E‘i}cﬁf g%he% y.es

since catalysts for acceleratin hé“curing reducCe b such an
ext ent that pr@e:tam:dle,usehosedwbhmlsungt padtyathydssiehl epolyprebytéeee,

t he use t? gn has ? ?’% n that
very Iong cur| %% nes - a(nggll%\%k:l%#&g] at&fésﬁ sarf esorlt %?}(égi \ﬁ% ﬁlg

m gration of p@h:yl sdaydmainen | foihs, fidmes qmummedmhsastgt hpekyarethanel
foils. To reduce,the reacti ti mes of%:g %uret hane adhesi N &he case
of one- corrpon@?ﬁh SV§i%ens 56 AL 2y 8F S O STHAR tfoF BxS5l e by
spraying with wiiieth duei nghdedn Bat ivhe pi’bsendaado& cabigtaref fact twbut one
which -was still_ far fr msatlsfactg ¥ (fior 3@'”] pract&l)vx ge obj ect _of
theMenvent i on ETR o e thePREEA e | RO U e s PBA the -
production .of . polylsocyanates hav:Lng a h:Lgher functlonallty as
erosslinking agents.- By way of example, reference may  be
made in this context to European Patent No. -0- 176 726,
-German - Patent No.'-.-' 2 549 - 227 .  and --.Gemn :
Offenlegungsschrlft No. 4 021 113.

La_m:L_na_ted f:t.lms are usually produc'ed . using
c'atalyst"-'ffee-_.p,olyurethane SSrstems- as adheSives since -
.catalysts for accelerating t:he'curing reduce the pot life
. to such'an extent that practical use is difficult’ if not
impossible. However, the use of - catglyst-free
polyurethane systems has the disadvantage that very long
é:u‘ring times and low initial strengths result and that

" _marked mlgratlon of polylsocyanate in the fJ.lms occurs,
unless these are metal foils.

To reduce the reaction times of polyurethane
adhesive, in the case of one-component systems the
adhesive layer is moistened, for example by spraying with
water, during 1amination This had a certain effect, but
one which was still far from satlsfactory for use in
: practlce

The object of the invention was therefore further

to improve the known processes for the proc_iuction of



I » : . i
2 lammated filnms and in particular t o ,achieve nore rapid curing and
hi gher initial strength as well as |ower isocyanate migration w thout at
the same tinme al so reducing the pot 1ife ‘of the polyurethane adhesive.
Accordi.ng to the invention, this object i% achieved by a process for the

production of |lam.,nated filns. b dhesi ve ponding of. at,least two filns by
means of a pol M‘Eﬂ%‘% m \I%“ i1Th PRTSIERIAE BP 2ARLETRRPYR Fapaf or
of the adhesi vexdriggy f h&s highéh Hniehanacierédgehi Rst hadl1 hagmisyeri ng

is carried out using an aqueous solutign of at |east one catalyst which
accelgrates tHSEXWAWEFS cHEGFETION t WatBEMFur 8F hahe adi@s vELTMS| n@ésehe
aqueous cat al ysdedifitld @hedqRt NAlEL U tHY DolSAHAHanMaldhestile .

pol yuret hane adhesive _until| imediately before the |am nation of the
films, the catalyst hACIRFPREi 5iq i thheof invenkdesi.ngthhe pebiprke a6 the
polyurethane adhgsistfed &P BNoAdds B8PIendS BrdadiS¥d &  laminated

nmoi steni ng. with an ag)l;‘eous catal yst solution, the reaction tine of the

pel yur et hane adHelgisy dy adheais®l handineh cfh adxtleastt kwe Edhssdbyapeans

| nereased | nitigl of M YARAE AN RHAAWRE Uileh afdi3tRatAgt | 8kl YenBorter
curing tinmes and |owe I socyanate mgrations are obtained. It Is
surprising thatadhesive stayey off oft the asdiesicrs-fxeq i Tilns | ywhivhhisegard
to the initialsLIEOALNS oq 3l QB%Q“F d x‘ilgfs%ﬁfﬁisi@céé‘}f&e o & ing

i nvention the polyurethane adhesive [fayer Thrtiraltfy conmes ifito contact only
superficially var hadweoust abptitsohutodHn.atThdeaptocass catadyditcngwhtich t he
I nvention is suitab 0 e 'lam.natiQn . any Il s or Lamn

mat ®¥i al s. Theésjcl:ecj’;é?rlaéy].:eat)t_‘fee-gani}—Jill esFPg&HHI ag??gé:,"- s u%% é:gl © p_o!l.yureghgne

adhesive. = - C S

Since the aqueous catalyst solution does not come
into -'contact . with the polyurethane adhesive .until.
immediately before the lamination of the films, the.
catalet has 'no poss'ibility of influencing the pot life

- of the polyurethane adhesive. On the other hand, as a

. result of moistening with an. agqueous. catalyst ‘'solution,
the reaction fcime of the_polyurethéne'adh'esive is reduced
't‘:o: such an extent that considerably increased initial
strengthé of the laminated film and substantially shorter
curing times and lower isocyanate migrations are
' obtained. It is surp'rising that such a strong éffect is
-'ac'l'-li_eir:ed, 'part.icularly- with regard to. ‘the initial
strengths, although in the process é.ccording to the
invention the polyurethane adhesive layer initially comes
into contact only superficially with the catalyst
solution. o _ ,

The process according to the invention 1is
.sui_table_ for the 'lamination of any .films or laminate
materials. These may be any desired plastics, such as
polyolefins, polyamidés, po'ly'es.ters, polyethers or

" polyvinyl chloride, metal foils, such as aluminium foils,



pol yol ef ins, polyam des, polyesters, K polyethers or polyvinyl chloride,

metal foils, such as alum niumfoils, 3 sheet-like structures conpri sing

fibres,. such as paper or cardboard; ' or the like. According to the

i nvention, identical or dlfferent fI|ﬂS of these types may be | am nated

w th one anotheh hﬁ g égrethane adhesi ves to e used a cordln to the
6&A L

invention are R RYCHERES CAMRS Wi TibFase SHE! At stens
or two- Comone&hrab&heﬁs dhetpel yuned, hanace@&&aah\ge&@reh@om&mnat

| east one. organic Iilsocyanate and at | east one poly which in turn
may e, for exéﬂ’ﬁf‘& oPF gstiricharand n&iimg s%@erté}esr%/d?;éf?ﬁs PB¥psPer a

pol yest er pol yoh ampabyetihgésipal wyak ghoggéyetheresterpolyol Typi cal
exanpl es of di i socyanat es for polyurethane adhesives are

1, 6- di i socyanat ohexaneTR¢, EGQY@FP§Bé9§n§ sdygs, to be used according

1;. 3-di i socyanghogg! %@Qﬁ@ﬂ@n ar & kridiwin® $CbaNARA 9Y§hﬁﬂ§é§z‘_‘§ons and may
socyanat o- 3, 3 5-trinmethyl-3- or -5-1socyanatonet hyl cycl ohexane,

1-

45 I4' 2, 4' - andbg, Pne-gorpeaeata sYSteRsn PnEMWensemppnent systems. The
?,glISOCyanatO?aﬁghQ@kﬁgﬁe %§h %%§9C¥§@@tgggﬁ¥géahQ§yl%R;higﬁst one
pol

di i socyanat o- ~benzene an I Socyanat ot ol uene Sui tabl e
yols are, f@rgénaﬁppglyashgmeuaDESandvahglaa$tn@@¢ pelyehncweicBat®on

chain, such asg %EQYRQQQbQ|y554’e§éhéi dhgygigééﬂ?ggﬁgﬁ? %av1ﬂgdseve

1, 3- dlhydroxypropan drox ane r oxyhexane
or neopentyl gl hwdirox¥ie ggolu;psr orhanpolyiésserpslycki pslyetberpoiyndndr

ystens are us the polyi socyanates-and polyols haV|ng
*fréévlsocyanatggh&%&gs Oﬁyéét curing by reaction with water.

Exanpl es of these are: ugpheaﬂoundexam§$éman EﬁienthﬁsoéyEﬁﬁtéE? for
Two- conponent polyurethane.adhes1ves are 1, 6-diisocyanatohexane, 1,10—.
diisocyanatodecane,  1,3-diisocyanatocyclopentane, 1,4-
.diisocyanatocyclohexane, 1¥isocyanato—3,3,51trimethy1¥3— -
or —5—is6cyanatoﬁethylcyélohexane, 4,4'—2,4’-'aﬂd 2,2~
diisocyanatodiphenylmethane, l,5—diisocyanatonaphthalene,
'4'4’:diisécyanétodiéYclohekylﬁethane, 1,4- dllsocyanato—
benzene and/or 2,4- or 2, 6- dllsocyanatotoluene Suitable
  po1yo1s.are,-for example, alkanedlols.hav;ng a linear or
“branched éarbon chain, such as ethylene -g;ycol,- 1,2-
- dihydroxypropane,’ 1,3-dihydroxypropane, 1,4-
_\/f dlhydroxybutane, 1,6- dlhydroxyhexane or neopentylglycol
B - | ' The. polyurethane adhesives used as one- .component
systéms are usually prepolymers of the polylsocyanates
and polyols having free iSOCyahate groups which effect
curing by reaction with water. EXamples of these are to
be found in German Patent No. 2 549 227. Two-component
systems consist either of prepolymers having free
' isocyanate 'groups:'which are cured .with.ythe'.aia of
' crosslinking'agenté_containing hydroxYl groups; or of
prepolYmers~haviﬁg free hydroxyl groups which are cured
with the aid of crosslinking agents containihg isocyanate



systems consist either - of prepolynmers having free isocyanate groups
which are cured with the aid of crosslinking agents containi ng hydroxyl
groups, or of prepolynmers having free hydroxyl groups which are cured
with the aid of crosslinking agents ‘contaiing i socyanate 4 groups
Exanples of the fornmer are to be found in German O f enl egungsschrift No. 4
021 113 and EucspERf -PabEsamplies of 1tite former prenticebeofound intGermane

described in E f Onl 76,7 h 0
Wi ch the pol v SeRasE adnecrraLt,Ne 4 o AEFRH BSFefoah afLALONG
cont @i ni ng or $oRréntifr.ee, Bxanghes oofiertlvmsdattganiarsoliesrtibed nin

expelled befo a Lye . bondi Locess. Catal ysts which accelerate
the curing rea%??gkgggf%?ﬁgb%oyyhr@tﬁgﬁegg Hesi ve and nmay therefore be used

according to the i nvenRegardlesisnofinthe grmip td fvhilkedythe cpobyereshansdl e or
substantially r=sqluble, they.can _be.used in_the present process, it
bei ng obvi ous \fg%&%sﬁ (r% Qnag% Itf%d blen Fﬁglgpﬁg’{ ha?h% oﬁ?i n??gv?ﬂﬁ
desired i nproveomtbinfing artsolvent yfredhaha thet dormeyr tdesehorgandé t he
catal ysts. Both Lewi s bases and Leﬁ%s ac'dg may gﬁ use as.cataégsés for
the pol yur et hafe ¥fR&si ¥ELRI  FrESHIEE ibﬁ PE&nt “PEwi 8CPREELEC ar ROPEHPPary
am nes having preesessw de range of structures, such as diazabicycl ooct ane,
triethylam ne, dinethylbenzyl anine,, hi sdi net hyl am noet hyl, ether, .

t et ramet hyl guani di ne SFFBi ﬁﬁﬁaﬁ%ﬂéﬁﬁ?ﬁﬁﬁ%ﬁﬁét?ﬁéhﬁﬂqgiﬁm% ﬁ%@?tFﬁBErtant
catal ytically a# itk Lgyipudétiine aa8he8iganamat dayi Chex@iHEdse ub8d

articul ar. organoti conpounds, ~suc as tin i et hyl hexanoat e
.p s _ %ccordlng gg)the_lnventgon are known as %uch, If they

are water—Soluble-or substantially waterfsoiuble,gthey.
can be used in the pfesent process, it being obvious to
-a person skilled in the art that he can optimize the
_désifed improvements for certain polyurethané systems by .
the choice of the catalysts.

N Both Lewis bases and Lewis acids may béIUSed as
catalysts for the'.pc1yurethane.fadhesive;- The most
important Lewls bases are tertiary amines having a very

-~ wide range of structures, such as d@aZabicyclooctane,_
triethylamine, dimethylbenzylamine, bisdimethylaminoethyl
- ether, tetramethylguanidine or bisdimethylaminoethyl-
~ phenol. The most impqrtant catalytically active Lewis
acids = are organometallic. Cbmpounds;. in  barticular.
'organotin,'compoundé,"Such as tin diethylhexanoate,
dibutyltin dilaurate,'dibutyltinbisdodecylmercaptide or
" phenylethyllead dithiocarbamate. Organometallic
compounds activate the iéocyanate groups in that they
increase the electrophilic character, while bases
 inérease in pafticular'the'nucleophilic'character of the
'O'H._Igi”cﬂ)'ﬁps'. S ' ' . '
Other known catalysts are alkali metal salts of

organic acids and phenols and phenol Mannich bases,



* dibutyltin dilaurate, dlbutyltlnblsdodecylnercaptlde or phenyl et hyl | ead
di-t hi ocar bamat e. Organonetal | i ¢ conpounds activate the isocyanate
groups in that they i ncrease the el éctrophilic character, while bases
increase in particular the nucleophilic cBaracter of the OH groups. O her
known catal ysts are_al kali nmetal salts of organic acids and phenols and
phenol Manni chPBgsgRines 5n§h§§8ﬁph@%1%ﬁd°§h8§§hoIine oxi des. Conbi nati ons

of several catalysts meym®finaRY6as Bksge%r ie%aﬁ%‘i%t%sn&?ﬁmf‘ &@Rse Of

tertiary am nes and organotin conpounds, s conbi nat rons may even
haveigyner gi st Résef becuged; tsuch fag Fﬁ@bﬁﬁlﬁél%llsf ofvFeshiarviaamines 2l yst s

are al so choseBrganbien@dipoBhags PafiSs i eaibl i1 SRy vl wlvehe

| am nated film For exanple not be OSSI
conpounds as c§yaey§ﬂ§tWNEﬁfﬁaetsanﬂﬂaugdfurthermougeaelﬁ—ewede@bdtbattor

which is of n@rtaagep;{]etsg "RpL! L4056 cfiBén E’Phﬁggabg¥ﬁbn%¥t§%ects

catal ysts for polyur SO be use € prese
i Aventi on, aresue@cmsxxhenlnﬁﬁnéeétuséﬂamdbmm@ }ﬁmanateé ¥admal | ,Fénd

Edi tion, Vblu Ral y e se g pages 92

to 98, the com%enp&)l% WEI' ?T I?()ét? e]?e g’é’st%g'q}elr_%% Pﬁe grﬁéﬂeﬁéﬁ c%ést

[err]-caprolactanaﬁmmuﬂjWHeﬁxxh@alamtnaaeﬁyflimtxﬂﬂasednlnammalfmpdto
ounds. The _cat al

the known tertl am n nd/ @r organotin coQ [
contained in tﬁg é éouse%b$%t|8ﬁ a ord?%ﬁtfﬁn¥iﬁ |ﬁ€FWHQ&QQ§q)%#5$tIy in
a concentratlome@hnﬂceﬂlytdnﬁ&%thntmeaghlysﬁsefefabbyymﬂeahamésenWMﬁéhon of
0.01 go 5% by ﬁg&gg@ g u% rn g concentéféﬁ?nare escrl g oby
weimht . Wt hi &% &8s éPlE £ oRTPESPbsER bR
in "Kunststoffhandbuch" [Plastics Manuall, 2nd Edltlon,
Volume 7 (Polyurethanes), from Carl Hanser Verlag Munich,
pages 92 to 98, the content of which is referred to here.
o In the presgnt process, &-caprolactam proved to
be particuiarly éuitable in .addition to the known
~ tertiary amines-and/or organotin compounds. The catalyst
isiédntainéd_in.the aqueous solution according to the
invention'exbediently in:a_cohcehtration-of 0.001 td 10%
by weight, preferably in a concentration'of 0.01 go 5% by
weight and in particular in a concentration of 0.1 to 2%
by weight. Within these ranges, variation is possible
~depending on the catalytic act1v1ty of the 1nd1v1dual
--compound for a certaln system
_ It is particularly preferable to add at least one
wetting agent to the agqueous solution used according to
the invention, since, surprisingly, a synergistic action
occurs as a resﬁlt of the combihed use of catalyst and
wettlng agent in the moistening solution.
Any de51red wettlng agents or surfactants, ‘which
-may be: anlonlc, catlonlc, nonionic or amphoterlc wettlng
agents, may in principle be used here. Examples of

anionic surfactants are alkylbenzenesulphonates,



I

dependlng on the catalytlc activity of the i ndi vi dual conpound for a
certain system It is particularly preferable to add at | east one wetting
agent to the aqueous sol ution used according to the invention, since,
surprisingly, a synergistic action occurs ®s a result of the conblned use

f tal yst d wett h ut d
et (11g Agent oebRaSGP RAETRRAL SounF e cHe S SHBEAL el | BAFEY STPORFC o
amphoteric wet bifgragepnived o PTLNGIEEER0C UHIPHIGRE s ExagPhgtes

ani oni c surfactants are al kyl benzenesul phonates 6
al kagesul phonaseéphpaatgmal abhyl shosphatss ot a}kxﬂcehbereﬂnmphates

sul phat es, ! at

phosphat es and a%&épggthgg gg% ategmaﬂélﬁg éeﬁgé %oﬁ?@qhe ng agents
are alkylannoncompounﬁsundsd andndmzo&mmiumlumnmunumhunds Exampkespl e§ of
noni oni c wetti nt.s f t h et Iates Ik n

et hoxyl at es, H%Psggn%ng&% Igil%?gngg §F9 f%bl éfﬁﬂlxyl%ﬁﬁgg&fg?a?ty
ester ethoxylaﬂkylphenbﬂe@uhdﬂy@ﬂuﬁsﬁ;faﬁdgﬂumrne(hﬁhoxymﬁﬂesurfattynts
and am ne oxides., I nt nt : pro t he al kanesul ate h as,
for exanpl e, sﬁFﬁﬂosJ%gpﬁggﬁégi ﬁagéypr8§58 exﬁ%: @&?agfﬁe ada
solutions usedlaosgidiceg, bakaﬂmiamﬂdeﬁl(BhgaKNEUﬁﬂhcﬁdﬁtsIamﬂvaﬁﬂae
wetting agents surfactants or mxtures of ttin ent edlently
in a concentraf’?‘oﬁe&f' 0%1%%.%’58%‘?/“9\@%??5%2% %J%ar? %h‘??atlon
of 0.01 to 1% bycheihght £oir eRafbiley! sulpRosucenaest &stees, orﬁaGeOérbee@-. 1%
by \weight. In the process according-to the invention, the uncured

poPyﬂrethane a&ﬁ@?pégnlayer is applied to a film
: " The aqueous . solutions used accordlng to the

1nvent10n contain - the individual wettlng agents or
. 'surfactants or mixtures of wetting agents expediently in
'.afcohcentrationZOf 0.00l to 5% by weight, preferably in -
a concentration of 0.01 to 1% by weight, in particular in
a concentratlon of 0 01 to 0.1% by weight.
' - In the. process accordlng to the 1nvent10n, the.
uncured polyurethane adhesive layer is applied to a film
by conventional technique, and the CQated'.film is
combined with a second adhesive-free film and laminated
by press rolls. According to the invention, the aqueous
catalyst solution may be applled e1ther anywhere before
:the pair of lamlnatlng rolls to the adhe31ve layer on one
. film or to the adhesive-free other film, for example by
spraying,. wiping or immersion. . However, moistening may7
also be effected by prov1d1ng, at the feed of the pair of'
laminating rolls in the region before the combination of
the two films, a tank containing the aqueous catalyst
isolution which moistens the adhesive immediately befofe-_
'combination'with the adhesive-free film. In éach case in.
the present'process, the aqueous catalet'solution is
expediently supplied in excess so that the adhesive layer



by conventional technique, and the coated film is conbined with a
second adhesive-free filmand | anm nated’ by press rolls. According to the

i nvention, the aqueous catal yst sol ation nmay be applied either anywhere

bef ore the pair of lamnating rolls to t hd adhesi ve | ayer on one filmor to

t he adhesive-fr.ee gt he I1m fqr exanple by sprayi
i mer si on. I—|0vvé§erﬁ‘?ﬁé%‘§ efARnJotEF R8T -be dPRECt %9 prerﬁ%letﬁ ¢ k9% he
feed of the paekagiblleaniviatétiedgive éﬁh:é}hﬂ'xéeﬁhanaQQWﬁigt f&@@%@@él on

of the two filnms, a tank containing the _ aqueous catal %/Ma sol uti on which
noi s{ ens the a&ﬁgélﬂ'-\}@nl rRedratf§ dembith sk Pénthet tehedakmelsi 3t free

film In each ¢ageniip b&et@geigﬁgngﬁgﬁﬁs§ollghe agueous catal yst sol ution
i s expediently supplied in excess so that the adhesive |ayer =~ 7 is

fl ooded on noi st eni ng. HOWeNex Ehg Broegseaaanrding é@a#bﬁelnﬁ9HEX@33%$ ve
sprayi ng and alLow;ag U&% e%ﬁéséuégi:&ﬁai’ﬂgoﬁji\rf&ﬂigéesOéf dPiahenpldapf the

stated tank at the nip of | am nat 1 ng Wwever the process
according to t Ruringengafdn ¢umpamatiiowlout raphd oﬁxmhnmuxgrmjvanﬁagbcswm

d tial f
| Shcyanal o i giac S’gn%g%é %2?%%%%§éfrﬁﬁ’% f%bj bgagﬁnélﬂﬁg%?ﬁffngf
i nproved | evel kiurprdisingd yadimesiomned rle g ofptbe gsdive gin the
e b

illustrated schematic ans o

to the drawing, a fi I m'Ihe s doexrse acef ralHig? pmd:dsres pais oillaatmtedng
rol.Is 10/11 an th dhe| Wit h_t he of t a I roll
sys\t—em 7, 8, 9(g e re er %an%af:f @ e% gnlgdgglsel @‘g é

‘above t he-
roll nip of the rolls 'Acmmrdang tbhehe draW1ng, a film 1 is fed via a- :

'roll 12 to the pair of laminating rolls 10/11 and coated
with adhesive with the aid of the'applicator roll system
7, 8, 9.. The reference numeral 6 denotes an adhesive
tank above the roll n1p of the roils 7 and 8. The
adhe31ve layer on the f£film 1 has the reference numeral 3.
Slmultaneously w1th the film 1, a film 2 without
adhesive is fed to.the pair of laminating rolls 10, 11.
A tank S'With a solution.containing aqueous catalyst and
wetting agent is present before the entrance into the
roll nip of the pair of laminating rolls 10, 11, with the
~ _' - aid of which solution the adhesive layer 3 on the film 1
L is moistened before the-two'fflms are combined in the
.roll nip of the pair'of laminating rolls 10, 11. The
finished laminated film produced according to the
' invention leaves the pair of laminating rolls 10, 11 and
has the reference ﬁumeral 4. The adhesive film on the
applicator roll s&stem 7, 8, 9 was denoted by 6a.

_ Examples
Example 1 ' .
In this Example, a standard nylon £film was



adhesive layer on the film1 has the reference nunmeral 3. Sinultaneously
with the film1', a film2 wthout adheSive is fed to the pair of

lam nating rolls 10, 11. A tank 5 with al solution containing agqueous
catal yst and wetting agent is present bef & e the entrance into the roll ni p

of the pair of _lamnating.rolls 10, 11, with the_aid aof, .which solutiop the
adhesi vg | ayer 1§mbﬂagﬁg fg'illt st %MW’X#@%%%W Rt eOP

conbi ned in tha 68k+componént Nfo Dphfethah@HdtidiRg.f OThe d@hedive with
finished |am nated roduced . accor di n% to the inventiogn | eaves
e

fil
the pair of | akPRat |qﬁ|“%%} I Bal.’f'@ Frlykeaths Ehe fé0er dhcelfdner MoBtonThe

adhesi ve film gAtkRaatiphiatat@ibl 0l BrémehMconsd st2avase dandfindycHal
Exanpl es Exanple 1 |n this Exanple a standard nylon filmwas 8

| ani.nat ed wi t hPACBPANEEr PEERISENPRYABIF ERFB)2 hebfROANEL @ B QR oRad t

pol yur et hane aghegiyed Trﬁ_cﬁk@'h%iﬂdf‘erg%%éﬂ&e”ﬁdﬁ ~AB MO Dan &ET

100 X 142 (Morton International Bremen) consisted of a commerci al
prepol ymer pr oBQEYPKEPYAGhecOAVReLl esbeyanaThegrdupsiv@dvantappkiedf ¥om

di pheny! et hangnet Ay 1éh | SAMANTAC arf NEmBELYPIAPYbBBEL I VIP! g9IiaeT - arlge
adhesi ve was agpl ied to.the nyl oqafl | min an anmount of aboug 1.5 g/'n?, and
| ami nati on was leé@inpgdopuwasnd@r@sstiull wulett tanstagit 3mdrrianandf 55%

refative huri dabyc Tha 885L8ALRGE0kUR:AYaS AROASA LIRS £o1yeLby! ene

filmby spraying on. )l conpar.ative purpos one experinment was carried
out w t hout nowesenppdiedhte $heopdlyetbyilenet £3pmabyngpwaygingr oned out

wi th pure water and ingdyt NoLogXORElEe BRSO RS ELbERLALnY g
agueous sol ution o _ A - - _ . - . .
: : ‘carried out without moistening, in a second experiment
_SpraYi-ng was carried out with pure water and in a third
experiment spraying was effected with an agueous solution
-of 1% of. _é—caprolactam and. iri a foﬁrth . experiment -
‘spraying was effected with an aqueous éolutidn of i% of
e.—cl:aprolactam and 0 .'05%. of sodium dihexylsulphosuccinaté.
' The lsi-c'al'p'ré_lac_t'am is’ja catalyst for curing 'p'ol.yu-re'than'e,-
and. the sédiﬁm dihexylsﬁlphosuccinate is a wétting agent.
' "~ For the four laminated films obtained, the bond
strengths were determined similarly to.DIN 53. 357 in
\._/  © 'N/15 mm  and the iéocyalngte migration according to
- BGesundh. Bl. 13, page 262 (1970) and 14, page 13 (1971)
in pm/ 50 mm (extraction with water, amine determination),
said determinations being carried out after-certaih time
intervals. The results are shown in Tables I and II
. below.



of 1% _of [err]-caprolactam and in a fourth experinent spraying was
effected with an aqueous sol ution of 1% of [err]-caprol actam and 0. 05% of
sodi um di hexyl sul phosucci nate. The {err]-caprolactamis a catal yst for
curing pol yurethane, and the sodi um di hex$l sul phosuccinate is a wetting
agent. For the four lamnated filns obtained, the bond strengths were
deternmined simlarly to DIN 53 357 in Rab3enth and the i socyanate m gration

according to BGesundh. BI. 13,8 NS page 13 (1971) in
[err]m 50 mm (extraction with ma erseq%&“&e de%ern1ﬁ%§¥on) sai d
determinations being carried out after certain tine intervals. The

results are shown in Tables | and |1 be 9 Jahl e | stre@gﬁhs
(N15 mm) | nmedi - 1h After iﬂgigi i EEQﬂ ET 100 x 142
0. 08 0.11 0.12 0.14 ET 106 42 + [err] 0. 09

0.60 1.20 ET 1205& EZI2100 x 142 + [@rOB 1% of Of&kr]-@apRol act afhr14

0.09 1.57 .0 ET 100.x,142 +[ e r + 1%6
[err]- caprolacgghﬁﬁooxb%@QOF géﬁlUﬁ]dlhgxy%sulphob succma?B 2.50
0.08 15401002x2042 + H,B.0 Table Il Isocyanate migration ([err]/50
m) After After After 2nd day 3rd day 6th da¥ ET 128 X 142
73 51 1% of3f-e3gprobagtam? [ 8PP 1.5 2. 5.0
. BT 100 x 142 + HO + 1% ‘
of & caprolactam + 0.05%
Y of sodium dlhexylsulpho— o _ . 3
| ' suc01nate : - ~0.08 1.40 2.20° 6.0
Table II .
Isocyanate migration (pm/50 ml) _
. After - After After
- 2nd day 3rd day 6th day
ET. 100 x 142 - .73 51 34
ET 100 x 142 + HO 7.9 5.3 0.5
ET 100 x 142 + HO + |
1% of e-caprolactam 4.5 1.4 n.n.*
: ET 100 x 142-+IQO +

1% of g-caprolactam + 0.05%
“of'sodlum d1hexylsulpho—'

'succinate | 2.0 0.9 n.n*
*n.n. = Cannot be determined

The results of Table I show that the initial

- - adhesion ‘after one hour was con31derab1y better: in thex
case of the lamlnated films produced accordlng to the
invention than in the case of the other two laminated

films. Furthermore, the Table shows that final curing



ET 100.x 142 + [err] + 1% of [err]-caprol actam 4.5 1.4
n.n.* ET 100 x 142 + [err] + 1% of [err] caprol actam + 0. 05% of sodi um

di hexyl sul pho- succi nate 2.0 0.9 n. n*
*.n.n. =Cannot be determ ned The results p® Table | show that the initial
adhesion after one hour was considerably better in the case of the

| armi nat ed fil ndSpPotifdSdmad cwrdi pyacbichsly ngehievedtabiver only 4alkeinf the

O e U, | BRkCOckElTe oe FURLNCIARGackl® Joihe ShOUCAly 152l hur | no

10 (5.0 N 15 racti cal eve after onl case
the | Lani nat edlnﬁrehmonacamailerags tthe t hieanimaded orfmﬂ&msr eamitignade anthat ed
filnms outside EQ%

| &t el ed. at
this tinme. Afteéer Ehr[l}\i%h &f g gsﬁéﬁ/as ogérglg %Eﬁgaclzggsee& fé{%rrﬁé& gt
| ami nat ed fil mthpsoduieed addiredi g o the stmmgummashao texeeast otmuthed in
tthe filmrather, t an, ra t esjve r. Jhe | ues i abl e
Il show t hat tﬁgs?%oeéagg?eﬁﬁgﬁpgkgél#iiﬁﬁmprQ% 38§8F8¥ﬁ8 ﬁﬁ)tggg -
i nvention decr&a&eﬁummmuthaebt;arennmmedﬁmmrlﬂrmh@seimm.wthEfubhen and
that, in contkrast tg .t he t gb fil s, outside.the : nventivg ggncggt,
according to t REPARAEHCTORY 568y ?ﬁlﬁ?gﬁéx?5h1 B8 NBLUSHqeP BRSS! £Et ed
after 6 days. sﬁnmprmnamglxhethesbegananetemmggaaiOQn tnul ehbe puotbes
greatly reduced i ng the ttin e the course ng was
not signifi canfal':;?)‘/% %fq'!nl?encte?i b l%é’te?\%r’ré’ Nag %ﬁfrﬂ?)l e %nijaﬁgr?ﬁ%{’éﬁ
films vere prow@m n@ight V\She use of water alone, and that, in :
AN _ contrast to the laminated films outside the inventive
' ' concept, accordlng to the 1nvent10n 1socyanate mlgratlon
_can no longer be detected after 6 days, Surprlslngly,
the”iSocyanate:migraticn could be further greatly reduced
| by adding the-wetting{agent, while the-courSe of curing

" was not significantly influenced by the wetting agent. -

-~Example 2 _ _
| ' Laminated films were produced 'using a two-
'component polyurethane‘adhesive'by the same process as in -
Example 1. This adhesive consisted of a prepolymer
product havihg terminaijisdcyanate grbups and obtained
from- dlphenylmethane 4, 4’-d11socyanate ' and a

:'polypropylene glycol ether (commerc1al -name - PENTACOL SK.
400 A from Morton International GmbH, Bremen) and a
bolyproleene,glycol ether (trade name C 78 from Morton
Internaticnal GmbH, Bremen) as a crossllnklng agent
_hav1ng terminal hydroxyl groups. _

Once ageln, four laminated films were: produced
in a: first experiment w1thout.mp;sten1ng solution, in a
second experiment by moistening with water alone, in a
third exberiment with the use of an aqQueous cétaletc

B solution and in a fourth experiment with the use of an



cor;ponerllt pol yur et hane adhesi Ve by the sane process as in Exanple 1. Thi s
adhesi ve consisted of a prepol yner product having termnal isocyanate
groups and obtained from di phenyl met-hane 4,4' -diisocyanate and

a pol ypropyl ene gl col ether (commrercialllhame PENTACOL SK 400 A from
Morton International GrbH, Brenen) and a pon ropyl ene glycol ether
(trade name C GUEPHR MHUSAomnt @f ngsitadaist weftdpgn)adent q The
crosslinking aggph1pav! aﬁdt %E‘c&ﬁb %@h@xﬂncﬂrt‘ﬂétﬁ' f&rRSRitod Wre

| am nated filns were produced, in’ first experiment w thout noistening
sol ution, in Bheceamg afkpéni E’éﬂmpb§ hwi stening with water al one, in a

third experiment with ighe vatual 8% ARLCUhE Y otforifldd fbdihiddrd
fourth experinment with the use of aqueous solution of catalyst and
wetting agent. mlgrhéléatdeyermanedmecCDnglagehc Exampheik Q@%dﬂhﬂﬂhﬁﬂbn
were the sanme lee, T f on 5559%

i socyanate m gr%gt F%E’Eggffgér%n%{f gg,c\gﬁiﬁ%tggﬁ&sse & éé re shown 1 n 'I%bl es
141 and 1V, inmade lcalyerwiddsetha sanpiei mhb@rtngnqmeerumgy sPlut iore.
sanpl e w t hout i t ts.S hg ¢ SRNEM ng as

t hose of Exarrpiﬂe{gl]%r%‘ﬂgpg ?ﬁWB{éﬁg -?qragn% Hh ﬁ]f Eﬂﬁln% §Ft er bﬁtgf

After 2 h 6 h 24hSK400A+C78(100 35) 0.03 0.08
3.0 SK 400 A + C 78 (100:35) [err] : 4.4 SK 400 A + C 78
(100:35) + [err] + 1% of [err]-caprol gp@?’%ﬁ 1JIJP 0. 06 1.2 6.0 SK
400 A + C 78 (100:35) + [err] poid&ostréngthsciNy/D5amhim :

N - . o _ After After After
. | | IR 2h ° 6h 24 h
SK 400 A + C 78 (100:35) - 0.03  0.08 3.0

SK 400 A + C 78 (100: 35) + HZO 0.05 1.0 . 4.4
SK 400 A '+ C 78 (100:35) I
+ HO + 1% of e- _capr_olactam 0.06 1.2 - 6.0
SK 400 A + C 78 (100:35) |

+ H,0 + 1% of &-caprolactam

+ 0.05% of sodium dihexyl-

-sulph'osuccinate ' . 0.10° 2.3 7.0

. Table IV

Isocyanate migration (pm/SO ml)

After :I.st 2nd 3rd 5th 6th
day day day day day

SK 400 A + C 78 .(100:35) - 2.8 - 7.2 - n.n
SK 400 A + C 78 (100:35)

+ H,0 + 1% of €-caprolactam
+ 0.05% of sodium

dihexylsulphosuccinate 1.1 n.n.



0. 05% of sodi um di hexyl - sul phosucci nate 0.10 2.3

.0 Table IV Isocyanate migration (err]/50 m) After 1st .

th day day day day day SK 400 A + C 78 (100: 35) ”m“ Hﬂ"m"ﬁler’uu
n.n SK 400 A + C 78 (100:35) + H20 2% of e-caprol act'ant+ B. 05%%f *

sodi um di hexyl sul phosucci nat e 1.1 _ n.n. 12 Patent Clains 1.

Process for the production of Ianiné@&&B&Lﬁéélgﬁ adhesi ve bondi ng of at

| east two filns by means of a pol yuret hane adhesive with noistening of the

adhesi ve layer or of the adhesive-free film characterized in %h t

moi stening is darried BEOCESEn§oEnthguereduakionoh HMRateds 1@?\% by

catal'yst whi Chaaﬁagh%atﬁéndi}?g CYEI BY rRadt OPRo Ok il RS ymeahBaRE a

adhesive. 2. rocess according to aim1, characterized in that an

aqueous sol ut i pelukirethenst sadresitve ewithomeindening a@Entthe, adRes1¥R to

the catal yst 'iag gdogoéﬁnphétéﬁﬂégkvéifree fiThOCeRaraceardizead ia €hatm 1

or 2, characteiized in that a tertiary amne and/or an organonetal |l ic

conpound, pr ef mwdbltendmopiganarirhedormd HRindhen agueons sRAUEAPR p§taty.

Process accor dypd 0 oReAbt 4195t n AR RMIdratid rhehrkfb Lefapiohact am

I's used as the catal yst. 5. rocess according to any of Clains 1 to.

4, characterizedf ithe patlyarrerdeecuadbeisivieen whi ch cont ai ns

2. _ Process according to Claim 1, characterized in

+
7
6

‘that an aqueous solution which contains at least one

s _- wettiﬁg agent in addition to the catalyst is used for
moistening. '
3. Process according to Claim 1 or 2, characterized

iﬁ ‘that a tertiary amine and/or an organometallic
compound, preferably an organotin compound, are used as
the catalyst.

4. Process.according to Claim 1 or 2, characterized
in that g-caprolactam is used as the catalyst.

5. Process aécording to any of Claims 1 to 4,
characterized in that an aqueous solution which contains
the catélyst in a concentration of 0.001 to 10% by
weight, preferably 0.01 to 5% by weight, in particular
0:1 to 2% by weight, is used.

‘6. -~ Process according to any of Claims 1 to 5,
characterized in that an aquedus solution which contains
at least ~ one alkanesulphoﬁate, - preferably a
sulphosuccinate, as a wetting agent is used.

7. Process according to any of Claims 2 to 6,
characterized in that an agueous solution which contains
the wétting agent in a concentration of 0.001 to 5% by
weight, preferably 0;01 to 1% by weight, in particular
0.01 to 0.1% by weight, is used.

8. Process according to any of Claims 1 to 7,



—_— .

the catal yst in a concentration of 0.001 to 10% by wei ght,

to 5% by weight, in particular 0.1 to 2% by weight, is use”"ﬂ@ﬂ@“@!ﬂ"””"’

Process according to any of Clainms:” 1 to 5, characterized I*n

aqueous sol ution which contains at | eadB one alkanesulphonate

preferably a _sul phosucci nate, as a wettjng agent igs use Process

accordi ng to Shargcteriizes Zf{o@atchﬁw%?mz% |‘1’111i1'hatt1%ﬁ’ﬂ aRARsaYs

sol ution whi c@oq_% zynnslg héff@&ééﬂgwg%%trawrﬁ C QPGS atiﬁﬁé]pgl&h 0gt to 5%

by welght preferab 0 1% by wei ght:; in particular 0.01 l;oOl%by
jht, is usemrovadlng a peokeof aguecusngolytiep beforsi RReipping of

char tterized cdnbidtalon BH Mgl e th the aqueous solution is

ef fected by sprayi'ng, W ping, |mrersion or providing a tank of aqueous

solution before the point of conbination of the filns.



