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Folyverethane dispersion for composite fiim lamination

Deseription

The fvention relates 0 an aguenus dispersion comprising 8 polyursthane syothesized

&) organic diiscevangaius

ty dihvdrony compowrds having & molay weight of 500 ¢ 53000 g/mol and comprise

X

ing no fonie groep or group that can bo converted e an towie group

2
N

monoe- 1 trthedric alocohols additionally coruprising an lonie group

£

if appropriste, Rurther compoands other than /) o ¢,

wherain

the pohvursthane comprises less than $.6% by waight of ures groups {caleulated with a

raolar weight of §& ghaol),

the fonie group of ¢} has been at least partly neutralived with an atkall metal cation,
andd the reaction of compounds a), b, o), and d) does et take place in the presence of &
catalyst containing a metab-carbon bond,

and whereiln componnds B} are polyether sloohols that sre obtainable by polvmerining

propyiene oxide

The fnvention further relates to the use of a dispersion ss » laminating sdhestve, in
particular as & one-componest (1K) londnating adbiesive, With 1K laminating adhe-
stves, i oontrast to 2K laminating adbssives, no crosslinker is added.

Laminating adbesives are wsed, for example, 1o produce composite film {composite-

filen larvination).
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As g rosult of the bonding or laminating of flms and foils made from different materi-
als, properties of those materials @e combined. The wim of such » mcasure may be ©
sehisve partiowdar decorative effects or to bring about techuical offects such as protecs
tion of an impring production of botbresistent il composites, provention of vapor
diffusion, heat-scalability, reliable aveidance of porosity, or stability with regard

coressive products, The film materiale used essentially are polvethyieue, polypropybs

@‘

1

especially Maxially orlented polypropylens, polyamide, polyester, BVE, cellnlose

v

OHY

<
7
5

acetate, cellophane, and metaly such a8 tin or alominam,

Parttowdar requiremenis ave imposed on the strength of the Him composites,

,,.->

¢ of IX polyurothans dispersions as iamiﬁatiﬁg_ athexives.

The strength of the composite flms that is achigved with the 1K polyurethane disper-
stons deseribed fo date {s still not suffictent, particularly fn the case of film laminates
comprising bagially orlented polypropylene (OFP), and il lominates comprising

PP filne and printed polvester Hlow.
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which, when wed ax heninating adbesive, result in 'i}igii'mr S‘Lt‘f:ﬁgth of the film compo-

Found sccordingly have been the pobyursthane disperdon defioed o the outset and i

B

The polyurethans hag bepw synthestzsd from

a4y organic dilzocyanates

by dihydroxy compounds having & molay weight of 30U o 3000 g'mel and compris-
g e onie group o group that can be converted o an tonie group

¢ mono- to trihydrke alechols sdditionally comprising an fonte group, and

d}  if appropriate, further compounds other than 8) o ¢},
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wherein compounds b) are polvether alcoholy that wme obiainable by polymerizing
propylene oxids,

Diisocyanates @) deserving of mention gre, in particelsr, dilseoyanates XINCOh,
where X is an aliphatic hydrocarbon radical having 4 to 18 carbon gtoms, a oyclpaly-
phatic or gromatic hydeocarbon radical having & 10 15 carbon atoms or an araliphatic
hydrocarbon radical having 7 to 18 carbon stoms. Examples of such diisooyanates are
teiramethylene  dilsocyanate,  hexamethylone  dilsocyanate,  dodecamethyiens
ditsooyanats, Ld-ditcooyanatocyclohexane, Tdsocyanato-3,5, StrimethylS.
woeyanatomethylovelohexane (P 2.2-bix{d-isoovanatocyciohexylipropane,

trimethythexane difsocyanate, 1d-difsocyanatobenyens, 24-dilsooyanatotoluene, 245

diisooyanatotoluens, 4 47441 sacymﬁmdigﬁﬁmyimethamm 247
ditsocyanatodiphenvimethane,  poylviens diispovansie, tetramethybeyiviene

ditsopyanate {TMXDD, the isomers of bis{d-socyanatocyelohexylmethane (HMDD,
such as the transdrans, the oig/cls, and the cig/trany isomer, and mixtures of these come

pounds.

DHisseyvanates of this kind are available commenially.

As migtares of these isoovanstes, particular iImportance atiaches fo the mixtures of the
respoctive structural somers of discovanatoluene and of dilsocyangtodiphenyl-
methang: the mixture of 80 mol® 24-diisocyanatotoloene and 28 wmolls 3,6
diisocyanatotoluene s particnlarly appropriate. Furthey of partivuler advantage are the
wixtures of aromatic Isocyanates sueh as Zd-dilscoyanatotoluens andior 2.6
disocyanatotoluene with  aliphatic  or  cyeloaliphatic iscoyvanstes  swh &g
hexgmethylene dilsocyanate or I, the preferred mixing ratio of the aliphatic to the

aromatic isocyanaies being 4:1 o L4,
The dihydroxy compounds b} ave polystherdiols.
The polvetherdiols are oltainable in particndar by polymerizing propylene oxide with

ftoedf, in the presence, for exampls, of BFy, or by additien reactions of these come-

pounds with starting cemponents containing resetive hvdrogen atorms, such as alcohols
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OF SRURES, 6.8, waler, othylene ghvedd, propane-1.2-diol, propane- J-dinl, 2.2-s(d«

hydroxyphenyhpropane or aniline.

In particwdar at foast 096, more proforably at loast 85%, very proforably at least 95%,
or 10098 by weight of the compounds b)Y ave polyetherals, The molecunlar weight of the
cotpounds B} i proforably 1000 10 3000 ghmol. This is the nunber-average woloeular

weight, determined by the nomber of end groups (OH nuamber),

The wonohyediie to tribvdric aloobols ¢) comprise, in partionlae, suionio groups such as
the sulfonste, the carboxyiate, and the phosphate group. The term Monie group™ is also
intended to embracs thosy groups which can be converted (o fonie groups. Acsording-
iy, carboxyile acid, sulfonie scid, or phosphoric acld groups are alse ntsaprsted as
bein 2 Iome groups.

Reitability i possessed custoanarily by aliphatie, eyveloaliphatic, anliphatic or gromatic
carboxylio acids and sulfonie sclds which camy at least one aloobolic hydroxyl group.

Preforence i given to Sihydroxy carboxylie acids, especiadly dihydroxyalkvlearhoxydie

Rety 5

I8

aeids, eapecially those having 3 © 10 carbon atoms, sach as are also desceribed in UR-A

3412 054, Particulaely preforved compounds ave those of the general formula {83}

QS
HQWRL%WQEQH (o)
SOOH

in which R and R are sach a € to € alkanedivl (wdt) and B 5 8 O to C alkyt

{nnit}, and especiatly dimethylolpropionic acid (DMPAL

Besides componnds a), kY, and o), further componnds, compounds d), are suitable as

synthesis components of the polyoarethane

Mention way be wade, for example, of fsocyanate compounds having moere than twe
fsocvanaie groups, such as are obtainable, for cxanmple, by the Domation of binrets or

fsocyanuates from the above dilsocyannies,
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Mention may further be made of componnds having & molar weight of fess than
SO0 gimol which comprise at least fvo socyanate-reaciive groups, ospecially hydroxyl

groups. Compomds of this kind serve preferably for chain exiengion or erossdinking,

Suitable componnds inclade, for example, sthylene glveol, mropane-1 2-dinl, propanes
L3~diol, butane~1,3-diol, butene-1 d-diol butyne-14-diol, pomtane-1,3-diol, noopantyl

shveol, bsthydeoxymethyDoyeloheranes such as Ld-his(hydrosymethyDeyeloherane,

('7”

Tausthylpropane-13-diol, methylpentanediols, and alse diethylone gix mE, tricthylene

3 3

slveod, tetrasthylens glveol, polvathylene glysol, dipropylene glyeol, polvpropylens

N

fveod, dibutviene glyent, and polvbutyl

s

ene glveols, Prefirence iy given to aleohols of

&

the general formunla HOWCTH-OH, where ¥ 18 & niynber from 1o 20, preferably an
gven numbet from 2 to 20, Examples thereof are sthyvlene ghyveol, butane~1 4~diol, hex~
ang-1,.6-diol, vetane-1 . B-diol, and dodecane-1,13-diel. Proforence extends to neopenty!

glycol,

Mentions may slso be made of compounds d} having only one Isooyanate group or one
wsocvanate-reactive group, particularty moncsloshols. Compounds of this kind are usie

ally used to regulate the wcloonlar weight,

Proforably the polvurethans s composed 1o an extent of at loast 5086, more preferably

at boast 0%, and very preferably at least B0% by weight of compounds g} and bl

The fraction of compenents ©) 88 2 proportion of the total amount of components {a),
{by, (o), and {d} s generally such that the molar amount of the tonde groups, hased on
the amount by weight of all monomers {a) o (d), s 38 o 1000, preforably 30 1o 804,

and more preferably 8O {0 600 mmolikg of polywethane.

The amount of compounds &) 1 preforably less than 1056, more preforably fess than

S or 3%, and very proforably less than 1% by weight, In one partionlardy preferred

smboditrent the polyvorethane &8 composed exclusively of a), b, and ¢},
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Substantial featvres of the polywrethane of the tnvention are that

- the amownt of urss groups {molar weight 36 g/mel}

K

ia foss than £.656 by waight, hased on the total weight of the polyurethane,

~ the tonte geonp of ¢ hag beertat loast partly nentralized with alkalt metal cations,
and
- the reaction of the compounds a), bl o), and d) dees not take place in the press

onoe of & oalatyst containing metal-carbon bonds,

The smount of wes groups s preforably less than 8.5%, more preferably leas thes

0,49 by weight

Urea groups are formed during reaction of isooyanate groups with amdne growps.

somponnds d) containing aming groups are therefore used, i &t all, only o mmor

[moans,

With very particular proference the polyurethane s largely free of wren groups,

The fonde growpy of ¢} have besy neutralized preferably {0 an exdent of at Jeast

20 mol¥%, mors proforably at loast 30 mol¥, very proferably at loast 30 mol%, with an
alkall motad cation, and hence are tn the form of the salt of the comesponding alkali
wetal cation. In paeticular, 20 to 80 mol¥%, more preferably 30 o 70 mol¥, of the tonie

3

groups ¢ have beon noutralized with an alkall metal cation, The nevirglization may be

’3’ 4

carried out using alkall metal hydroxides, alkall metal carbonates, and alkall metad

hydrogon carbonates, Alkah metal hydroxides are proferrad,
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Ag atkall metal hydroxides, mention may be made In partindar of NaOH and BEOH.
MNaOH i partiadarly profored.

Organgpatailic compownds e, compounds containing 8 metalcarbon bond), partion-
farly organotiy compounds such as dibutyln dilaerate, ave offen used as catalyats in

the reaction of isocyanate with hydroxyl groups.

It the context of the prosent inveniton, no such catalysts containing 8 metab-carbon

bond are used during the reagtion.

o particedar, no compounds conprising welal stoms, whether n covalently bonded

forey of I lonic formy, are used as catalysts.

iy prefered to uwse solther metallic catalysis nor other catalysis in the rosstion af

ocyanate compounds with compounds comprising hydroxo! groups.

Nermally, the components () o {d) aud their respective molar amounis are selected

suely that the ratie AR, whey

A is the wmola amount of 1socyanate groups and

B iz the sww of the molar smowst of hvdroxyl groups and the welar amount of

functional groups which can react with isocyanates in an addition reaction,

OS5t 200, proforably .81 to LS, move preferably 8301 10 L1 With very pagtie-
ular prefovence the A8 ratip 9 as olose as poasitde to 111

3

The monomers {a} to {d) nsed cary on average usually 1.5 to 2.5, preferably 1.9 10 2.1,

¥

wmore preforably 2.0 fsoovansie gronps andior funclional groups which can reagt with

twocyanates in an addition reaction,
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The polyaddition of componants {0 0 () 1o prepare the polvurcthane fakes plage

preferably at reactivn femperatores of up o IRGYC, preferably up to 1SO°C under at-

mospheric pressurs o inder the Butgrnins prexsure.

The preparation of polyvorcthanes, and of squecns polyurcthane dispersions, 5 known

o the shilled worker.

(:7

The agueous polvurethane dispersions obtained gonsrally have a solids content of 1
e 0%, preforably of 1396 o 30% by weight,

The polyurethanes have a K valoe in NN-dimethyifonmamide (DMF, 21°C) of gener-

ally from 20 84

The X wvalpe i g relative viscosity number whigh v Jdefermiped v ansingy 1o
DN 33 726 at 25° It comprisss the fow rate of a 1% stvength by weight sohation of
3

polvurcthans tn MY relatively 1o the flow rate of pure DMYE, and characterizes the

average molsoudar weight of the poebyurcthane,

The polyurcthane dispersions can be wed withowt furthey adhuvants ay an adhesive or

asulant,

The adhesives v sealants of the invention comprise the polyvurethane dispersions and,
opitenally, further constiinents. The adhesives may be prossure-sensitive adbestves,
contact adhesives (double~sided adhesive application), foam adhesives (adhesive come
prises feaming sgents) or laminating sdhesives, incloding those for automotive futerior

compontents, for example,

Exsmples of spitable substrates for bonding include those of wood, wetal, plastiv, and

aper.

Further comstituents for nomination includy, R example, thickenees, plasticizers, or

elee tackifving rosing such as, for example, natural resing or modified resing such as
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rosin esters, of synthetic resing such as phihalate resins, The adhesives preferably
comprise no componnds whish react with the polyvorethans with crosshinking, Accord-

ingly, the polvwrcthane disparsions of the fovention are used preferably as oue

component (1K) adhestves, partivulady ss 1K lamingting adhosives,
The laminating adbesive utility genseally involves the bonding of two-dimensional

sub&zi&‘ates,, films or foils for example, t paper or card. The polyurethane dispersions
are particniarly suitable as an adhesive for produsing vomposite films, where, a8 sl
ready described at the outsst, different films or folls are bonded o one ancther for var

S purposes,

The film and o8 waterials sasentially emploved wre polvethylene, g}s{x’g‘rwvi SHS, €5~

peoiaily biaxially oriented polypropyviens ((HP), polvamide, pot ors, PV, cellee
~ B RS E 3\

iose gestate, collpphane, and metals such as tin and alunvinue, also inchuding, in par-

o

toular, metaliived polvmer Glms, o.p. metallized polvalefin films or polyester films.

The polymer flmg, especially polyolefin flwms, may i approprinte have been corona-
pretreated. The lanvnating wihesive s apphad to at least one, generally ondy one, of the
substrates to be bonded. The voated subsirates are generally dried briefly and then
prassed against one another or agatest wweatad substrates, preforabdy a3 fomperature
of 3 1o 30°C,

oyt

he resulting bonded assembly, in particular the Gl compesite obtained, has a high

-

b3

bond strongth gt room tompersture, of & Kind otherwise achiovable generally only in

the case of two-component systenss with use of & crosabinker,

A partivularly high strength o achieved In connection with the bonding of polyvelefin

{ilms, ncluding fn pationdar printed pelyelofin flms, QFP films, for example, 1o ong

) o

ancther or in connection with the bonding of polvolefin flms of this kind to metallized

@

52

pobyesier films, Preferably &t loast one of the polyolefin films carrtes print
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At high tomperatures shose about 88°C, the bond strength becomes lower. Above
about H0°C, in boiling water for sxample, the bonds can gencrally be separated again

eifectively, This allows separate reoveling of the different foils or fllmy i the compo~

site,

Examples

Example 1: Synthesis of a polyurethane disperaion of the byvention

g

A maixture of 1743 g (L.00 mol) of discoyansiotoluene (80% 2.4 fsomer, 20% 2.8

momer), 800 g (044 m@i} of polyprapylene glycol with an OH number of 56, 8003 g

{8.60 m-@i} of dimethyloipropionic scld and 100 g of acctone was reacted at 95°C for
five hours. Bowas then enoled to 307 and the amount of anreacted NCO groups way
found to by §.06% by weight. Therestier i was dilnted with 300 g of acctons and then,
i succession, & solution ol 9.6 g (0.24 mol) of sodivy hydronide in 90 ¢ of water, and
1800 ¢ of water were nvorporated with stirving. Eistilation of the acetone gave an

aqueows polvurcthane disporsion with g concentration of approximately 4% by

Comparative Bxsmple 10 Synthesis of o polywrcthane dispersion according

E-AT 4 308079

& mbdure of 112 ¢ {100 mol) of dilsecvanatotolnene (830% 2.4 fsomer, 20% 28

2
N
3

isomern), 800 g (0.40 mol} of polyprepyiene glycol with an OH number of 38, 803 ¢

{0.60 mol} of dimethylplproptogie acid, 8.4 g of dibutylin dileurate and 100 g of aee-
o s reacied al ¥5°C for five hours, It was then cooled 1o 3070 and the amout of
unreacted KOG groups was found to be 0.07% by weight, Thereafier # wag dilufed
with 800 g of acetone and then, i sucsesaion, 242 ¢ {0.24 mel} of tnethylamine, and

1300 g of water were incorporated with stirving. Distillation of the acstone gave an

aqueous polvursthane dispersion with a concentration of approximately 4% by

weight,
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Production of sompostia Hims

The polvarethane dispersion way applied at & mie of 4 gim® 1o 8 coroma-pretreated 8lm

made from printed, biaxially oriented podvpropylens (GFP), psing 8 0.2 mam roller
5 doctor, The conted filny were dried with 8 hot afr fan for about 2 minuies and pressed

against & metatlized polvester film i a reller presy at 7080 and 6.3 bar, with a spesd of

S mdmin,

Aftey Jifferend cforage thusy af roony tomperaturs, the peel strength, w Mo, ofvthe

10 fibm composite was determined using a tensile festing machin

Frinted oF Pmetaliized polyoster Hlm composite

Storage time

Instanianeouy

24 howrs 7 days

Inventive

.82

IREY

Conyparative

e

1,30




Foliuretin-diszperdd kompozit-folia lamindlésara
SEABADALMI IGENYFONTOR

1. Vizes diszperzio, amsly tartalmaz gy poliureiant, amely
3} szanves dilzociandtolbd
by S00-5000 gfmol moltdmegl olyan dihidrosi-vegylielekbsl, amelyek egyetien io-
nos csoporiot vagy lonos csoportts dtalakithald csoportot sem tartalimaznak
o} egytdhharomig teredd Sékil olvan alkoholokbd!, amslyek tovabbad egy lonos
csoporiof adalmaznak
) adott asethen fovdhbi, a)-c)-0 sltdrd vegylilatekbd
épiil fal, axzal lellomezve, hogy
a poliyretan 0.8 Omeg%-nal kevasabb karbamid-csoporiot (88 gimal molibmeggs!
szamola) tartalmaz, 2 o) szerintl lonos csoport, legalabb rdszben, sgy slkélikationnal
semisgesitva van, &8
az &), b}, o) és d) vegvilelsk reagaliatasst nem fémeszén kotsses katalizstor nlen
idhaben valdsitiuk meg, és shol
a b} sselében olyan polidteratkoholokrdt van szd, amelyvek propiiérn-oxid polime-
riz&cibidval kikemeényithetdk.
& Az 1. genypont szerintl vizes diszperzid, azral jsllemerve, hogy a o) ssa-
{&hen dihidroxi-karbonsaveked! van sz,
3. Az 1 vagy & igénypont szenintl diszperzit, azeal jellemezve, hogy a disz-
perzid nam araimas Bmeszdn kdidssal rendeikezd vegyiilstst,
& Az 1-3, igénypantok egyike swerintt diszperzid, axzal jellemesve, hogy 2
disspaizid nem tartalmaz erhaidsitd-srzerekat.
8. Az 14 lgénypontok agyike szerintl dissperzic alkelmarasa ragasztdanys
gok, kiiondsen laminaias! ragassiok, alkotdrészaiként,
8. Az 1.4, igénypontok egyike szerintl dissparzit alkelmazdse sgykomponeansi
{1K} ragasziSanvagok, kildndsen 1K amindidsi ragasaidk, alkotordsreként.
7o Az 14 igénypontok egyike seerintl diszperzid slkalmazdsa komporit-ilis
lamindlasrs.
8 Az 14, génypordok sgyike srerintl disepersid alkalimazdse polinlefin-foligk.

nak egymassal vagy poliplefin-folidknak metalizall polidsster-idliakkal vald dsszera-



gasziasdra, shol foliak ki legalabb gy nvomiatdst hordos.

A maghataimazott
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