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{54) Title: BONDING PROCESS
(54) Bezeichnung: KLEBEVERFAHREN
(57) Abstract

‘The proposed process for bonding together two substrates with an anhydrous or Jow-water-content partially crystalline adhesive which | -
is solid at room temperature is characterised in that the adhesive is first activated by internat and/or external friction. The substrates are then
joined together with the adhesive between them. When allowed to stand, the structure attains its final strength after a period of between a
few seconds to a few days. The friction destroys the crystalline structure and causes the adhesive to become gluey, and re-crystallisation
gives it its final strength and eliminates the gluey quality. The adhesive is based preferably on polysster or polyurethane and used preferably
mﬂ\efomofagmnsﬁckwnmoutimpenneablepackaging. Ituespecnallysuimbleforbondmgpnper slnceitdoesnotemuconugaum.

(57) Zusammenfassung

Das erfindungsgemifie Verfahren zum Verkleben von Substraten mit einem wasserfreien bzw. wasserarmen, teilkristallinen, bei
Raumtemperatur festen Klebstoff ist dadurch gekennzeichnet, da8 man zunfichst den Kiebstoff durch innere und/oder dufiere Reibung
aktiviert. Dann werden die Substrate mit dem klebrigen Klebstoff dazwischen zusammengefigt. Beim Ruhen eshilt das Geftige nach
| wenigen Sekunden bis wenigen Tagen scine Endfestigkeit. Durch die Reibung wird das kristalline Geflige zersttet und der Klebstoff
Kebrig. Er erlangt seine Endfestigkeit und verliert scine Klebrigkeit durch Rekristallisation. DerKlebstoffbasmvmugswelse:f

Polyester oder Polyurethan und wird vorzugsweise in Form eines Kicbestiftes verwendet, und zwar chne eme dichte Verpackiung. Er ecignet
gich msbesondem zum Verkleben von Papier, da es sich dabei nicht welit.




pol yester and pol yuret hane. One such PU hotnelt adhesive is described in WO
94/ 13726. This docunent cl ains a water-sol uble, high nolecular weight

noni oni ¢ partly crystalline pol yurethane as the basis for a hotnelt

adhesi ve.. The pol yurethane is characterized by the follow ng structural
units: 15. a) - -CHerr]-CHerr]-Oferr]-, where n = 8 to 500 and,
nore parti clWQ94/3756620 to 300, b) - CO NH X- NH CO-, wher e JPCTER6/02194

al i phatic or cycloaliphatic residue, nore particularly a residue of
mtetranmet hyl xylene diisocyanate (TMXDI), and 20 c) -OY-O, where Y

I s a hydrophobic.residue, nore particularly either

(-CHerr]-CH(CH err])-Oferr]-CHerr]-CH CHerr])-

*Klebeverfahren®

Die -Erfindung betrifft ein Verfahren zum Verkleben von Substraten
mit einem wasserfreien bzw. w&sserarmen teilkristallinen, bei
Raumtemperatur festen Klebstoff sowie den Kiebstoff und seine Her-
stellung.

Verfahren zum Verkleben von Substraten mit bei Raumtemperatur
- festen Klebstoffen ist bekannt. So werden die bei Raumtemperatur

festen 5chmelzk1eb$toffe zuniichst erwirmt, bis sie k]ebrig werden,
‘und dann als Schmelze auf die zu verklebenden Substrate aufgetré-
gen. Nach dem Zusammenfiigen binden sie beim Abkidhlen unter
Verfestigung physikalisch durch Kristallisation oder Viskositdts-
anstieg ab. Rohstoffe fiir derartige Schmelzklebstoffe sind z.B.
Polyethylenvinylacetat, Polyamid, Polyester und Polyurethan. Ein
derartige PU-Schmelzklebstoff wird in der WO 9413726 beschrieben.
Darin wird ein wasserlésliches hochmolekulares ' nichtionisches
teilkristallines Polyurethan als Basis fiir einen Schmelzklebstoff
beansprucht. Das Po]yurethan ist durch folgende Struktureinheiten
gekennzeichnet: ' '
a) - 0(~CHa-CHo-0)p-.

wobei n = 8 bis 500, insbesondere 20 bis 300 ist
b) - CO-NH-X-NB-CO-

wobei X ein aliphatischer oder cycloaliphatischer Rest,

‘insbesondere ein Rest von m-Tetramethylxyloldiisocyanat

(TMXDI) ist, und



(-CH[err]-CH(C[err]H[err])-Cj[err]-CH[err]-CH(C[err]H[err])- and
(-CHerr]-CHerr]-CHerr]-CHerr]-Oferr]-CHerr]-CHerr]-CHerr]-CHerr]-

25 where m= 8 to 500 and, nore particularly, 20 to 300, or an

al kyl ene or cycl oal kyl ene group containing 2 to 44-c?rbog at;gi WO

96/ 37566 2 PCT/ EP96/ 02194 a 194
particul arl y,wgg?/:glsg% carbon atons, c¢) nmaking up 0 to 40% by.\/vell"'!."g%{",Fz Hor e

particularly 2 to 30% by weight and preferably 5 to 25% by wei ght, based on
a) + c¢) in the polyure- thane. - -2 - ]

c) =0-Y-0-,

wobei Y ein hydrophober Rest ist, insbesondere entweder
(-CH2-CH(CH3)~0)g-CHa-CH{CH3)-, _
(-CH2-CH(C2H5)-0)g-CHo-CH({CoH5)- und
(-CH2-CH2-CH2~CH2-0)p~CHo=CHo~CHo=CHo-

mit m = 8 bis 500, insbesondere 20 bis 300, oder aber Alkylen-
oder Cycloalkylen-Gruppen mit 2 bis 44 C-Atomen, insbesondere .6
bis 36 C-Atomen,

wobei c) von 0 bis 40, insbesondere 2 bis 30, vorzugsweise 5
- bis 25 Gew.-%, bezogen auf a) + ¢) im Polyurethan ausmacht.

Schmelzklebstoffe haben den generellen Nachteil, daB zum Auf-
schmelzen eine wirmeerzeugende Vorrichtung bendtigt wird.

. Es sind auch bei Raumtemperatur feste Klebstoffe bekannt, die ohne
‘Aufschmelzen zum Verkleben geeignet sind, z.B. Klebestifte. Um da-
~mit zu verkleben, streicht man mit dem Klebestift einfach iiber das

zu verklebende Substrat und figt es dann mit dem anderen Substrat
zusammen. Der bereits bei Raumtemperatur klebrige Klebstoff bindet

ab, indem das L&sungsmittel bzw. das Wasser verdunstet oder in das
Substrat diffundiert. '

Ein derartiger Kiebestift wird in der EP 405 329 beschrieben. Der
formstabile und weichabreibbare K']ebe.stift_ besteht aus einer was-
rigen Zubereitung eines Polyurethans als Bindemittel und einem
Seifengel als formgebender Gerilstsubstanz sowie .gewlinschtenfalls
Hilfsstoffen. Das Polyurethan ist ein Reaktionsprodukt eines
Polyols oder - Polyolmischung, einer 2- oder mehrfunktionellen
Isocyanatkomponente, einer 1in alkalischer wéBriger Ldsung zur
‘Salzbildung befdhigten Komponente und/oder eines nichtionischen
_hydrophilen Modifizierungsmittels und gewlinschtenfalls eines Ket-
tenverléngerungsmittels. In Beispiel 1 d wurde ein Polyurethan



5 Hot nel t adhesi ves have the general disadvantage that a heat
source is required for nelting. Adhesives solid at room tenperature which
are suitable for bonding without nmelting, for exanple adhesive sticks, are
al so known. In order to bond substrates with an adhesive stick, the
adhesi ve sti akop&msepl y drawn 10 over the substrate to bECHER¥AIMJ
the substrate thus coated with adhesive is fitted together with the other
substrate. The adhesive which is tacky atoroomtenperature sets by
evaporation of the solvent or the water of by diffusion of the solvent or
the water into the substrate. One such adhesive stick is described in EP

405 329 The di Msboferls ausd! Yo 9t 2ol 01  UBMAORTERMIRREL | d0

consi sts of an aquedus formulation of a ure hane as a 'soap gel
as the shapl ng  gdhewt eTeaiilag Rndy@thry&a&ﬂpropy'lenglykol mit einem EQ-Anteil von 10 %

und einem Molekulargewicht wvon 2000, 6,8 Gew.-Teilen
Dimethylolpropionsdure und 2,2 Gew.-Teilen WNaOH. Im Aceton-
Verfahren wurde eine wiSrige Dispersion mit einem Festkdrpergehalt
von 36 Gew.-% hergestelit. Aus 82 Gew.-Teilen dieser PU-Dispersion
und 2 Gew.-Teilen Wasser, 7 Gew.-Teilen Glycerin, 3 Gew.-Teilen

. PPG 600 sowie jeweils 3  Gew.-Teilen Natriumpalmitat und
Natriumstearat wurde schlieBlich der Klebstoff hergestellt. Er
hatte bei 60 °C eine Schmelzviskositdt von 2,4 Pas. Ein derartiger
Klebestift hat den Nachteil, eine dichte Verpackung zu benbtigen.
Anderenfalls besteht die Gefahr, daB er austrockmet und damit sein
Eigenschaftsprofil verschlechtert wird. AuBerdem wellt sich Papier
aufgrund des hohen Wassergehaltes.

Diese Nachteile werden bei einem Klebestift vermieden, der aus ei-
ner festen K]ebékomponent_e und ‘mikroverkapseltem Ldsungsmittel be-
steht (siehe GB 995 524). Von Nachteil ist hierbei jedoch, daB nach
_dér. Benutzung an der Oberfliche eine Haut entsteht, die vor er-
neuter Benutzung mithsam entfernt werden muB.

. Die .Nachteile eines wasserbasierten Klebestiftes werden auch durch

. den Klebestift auf Basis von Wachs, -Polypropylen und Kolophonium

_vermieden (siehe DE 20 22 464). Der Stift wird durch Reibungswirme

aktiviert, wobei die oberste Klebstoffschicht aufschmilzt. Beim

Abkithlen bindet der Stift fast momentan ab, weshalb eine Korrektur

~nicht mehr méglich ist. AuBerdem wird seine Handhabung durch Ziehen |

’ - . von Fdden erschwert.. SchlieBlich . ist - Kolophonium
kennzeichnungspflichtig.

Ausgehend von diesem Stand der Technik ergibt sich als Aufgabe, ein
Klebeverfahren sowie einen dazugehdrigen geeigneten Klebstoff zur



and, if desired, auxiliaries. The polyurethane is a reaction product of a
pol yol or polyol mxture, an isocyanate conponent with a functionality of 2
or nore, a conponent capable of salt formation in al kaline aqueous sol ution
and/ or a 20 noni oni ¢ hydrophilic nodifier and, if desired, a

chai n- extenﬂgﬁgs nt. In Exanple 1d, a polyurethane was PEep ‘%#Eﬂ.Iron129 7
gt ot

parts by we | sophor one d||socyanate 100 parts by wel

pol yet hyl ene propyl ene glycol with an EO content of 10% and a nol ecul ar

wei ght of 2,000, 6.8 parts by wei ght ofédinmethylol propionic acid and.2.2
parts by weight of NaOH 1In 25 t he acetone process, an agueous

di spersion with'a _solids content of 36% by wei ght was prepared. Finally,
t he adhesi ve waerfilgyagcat stebiengdep4iese tﬂ?cm'@ilgﬁtméﬁ*t tat anpsighsledeht on and:

2 parts by wei t Y/ r g r S
a2t Y ppe g@guﬁg #0188t Dl 5§"  HidRbndue OL YA dUringk Ridleh S gl
' kefne Verpackung, App 1kat1on mit leichtem Druck, eine nicht
kennzeichnungspflichtige Zusammensetzung und eine einfache Ldsung
der Bindung bei Bedarf. Der Klebstoff sollte 1nsbesondere fir Pa-

pier und Pappe gee1gnet sein.

Die erfindungsgemdBe Ldsung ist den PatentanSprﬂchen zu entnehmen.
Sie besteht insbesondere in einem Verfahren zum Verkleben von Sub-
straten mit einem bei Raumtemperatur festen Klebstoff, welches da-
durch gekennzeichnet ist, daB man den Klebstoff durch innere
und/oder &duBere Reibung aktivierf.-die'SubStrate'mit'den nun kleb-
rigen Klebstoff dazwischen zusammenfiigt und dann das Gefiige durch
RuhénTassen innerhalb von wenigen Sekunden bis wenigen Tagem ab-
bindet.

Zur inneren Reibung werden Volumenelemente des Klebstoffes relativ
zueinander bewegt, z.B. durch Walken zwischen den Fingern. Dabei
wird der Klebstoff klebrig und kann wie ein Klebepad verwendet
werden. Vorzugsweise wird der Klebstoff jedoch durch &uBere Reibung
aktiviert, wobei er und das Substrat aufeinander gerieben werden.
Bie Reibung sollte so 'gfoB sein, daB bei der "ﬂaftreibung eine
Filmdicke von 2.bis 200 pm, insbesondere von 10 bis 100 pm bei
‘einmaligem berstreichén des Substrates mit dem Klebstoff in einer
Geschwindigkeit von 1 bis 500 cm/sec, bevorzugt 2 bis 100 cm/sec,
bei einem Druck von 1 kPa bis 10 MPa, bevorzugt 5 kPa bis 5 MPa,

~ vorzugsweise 10 kPa bis 1,0 MPa, erzielt wird. Diese Werte gelten
fir Normalbedingungen (20 °C und 50 % relativer Luftfeuchtigkeit)
sowie fiir ein Papier folgender Qualitdt: 5015 Spezial Copier der
Fa. Soennecken. |



palmtate and 3 parts by wei ght of sodium stearate. The adhesive had a nelt
30 viscosity of 2.4 Pas at 60[err]C. An adhesive stick of the type in
guestion has the WO 96/ 37566 3

PCT/ EP96/ 02194 di sadvantage that it requires a seal ed pack, otherw se it
woul d be in MmY?S& drying out and its properties woul d be RMOEREBI1P4
affected. In addition, paper curls under the effect of the high water
content of the adhesive. These disadvantages are avoided in an adhesive
stick which consists 5 of a solid adhesive conponent and a

m cr oencapsul at ed. sol vent (cf. GB 995,524). Unfortunately, this adhesive

stick has the di ggeverinbngsgensBeck iedstoff ist bei Raumtemperatur (20 °C) fest

und_teilkrista11in, Er ist gekennzeichnet a) durch einen Kristal-
,lisatiqnsgrad. ermittelt durch DSC im Bereich von -40 °C bis

+120 °C, dem eine Schmelzenthélpie von 10 bis 150 m}/mg, bevorzugt
15 bis 80 mJ)/mg, besonders bevorzugt 20 bis 70 mJ/mg entspricht, b)
dﬁrch_mindestens eine Kristallisationstemperatur bei 20 bis 110 °C,
inébesondere bei 30 bis 80 °C sowie c) durch eine Kristallisati-
_ onsgeschwindigkeit von wenigen Sekunden bis mehreren Tagen, insbe-
sondere von 30 sec bis 30 min.
Die Schmelzenthalpie wird bestimmt durch DSC.
_Die.Krista1lisationstemperatur'wird bestimmt durch'nsc, und zwar
als Temperatur bei der der Schmelzpeak sein Extremum durchlauft.
Die Kristallisationsgeschwindigkeit wird bestimmt durch Beobachtung
einer k]ebrigén Schicht im Polarisationsmikroskop.

Aufgrund der Bededtung dieser Parameter fir 'die Verkilebung wird
folgende Arbeitshypothese angenonmen: Die kristallinen Bereiche
werden durch die mechanische Einwirkung der Reibung in eine amorphe
_ Form dberfiihrt. Diese amorphe Form erzeugt die Kiebrigkeit. Solange
der Klebstoff nicht rekristallisiert, bleibt er haftklebrig. Nach
~der Rekristallisation verliert der Kiebstoff seine Kiebrigkeit und
gewinnt seine endgiiltige Festigkeit. '

Der erfindungsgemdBe Klebstbff beéteht aus 25 bis 100, insbesondere
30 bis 99 und vorzugsweise aus 60 bis 98 Gew.-%, iindestens efines
Bindemittels und aus O bis 75, insbesondere aus 0,1 bis 70 und vor-
| zugsweise aus 0,5 bis 40 Gew.-% an Zusdtzen. Das Bindemittel ist
. - gleichzeitig die formgebende'Substanz. Die Zusdtze ﬂienen in erster
Linie dazu, die Kristallisation, die Klebrigkeit und das Abrieb-
verhalten zu beeinf1ussen._Darﬂber.hinaus ktnnen sie aber auch die
iblichen Funktionen erflillen, nimlich stabilisieren, konservieren,
farben usw..




use, a skin fornms over its surface and has to be | aboriously renoved before
t he adhesive stick can be used again. The di sadvantages of a water-based

adhesive stick are al so avoi ded 10 by the adhesive stick based on wax,
pol ypropyl ene and rosin according to DE 20 22 464. The stick is activated
by frlctlonal heat t he uppernost adhesive | ayer nelting. cool i g% t he
stick sets qnstantaneously so that correction is no { Ph% si bl e.
In addition, the handling of this known stick is conplicated by stringing.
Finally, the presence of rosin has to bé i=ndi cated 15 on the | abel..

Agai nst the background of this prior art, the problem addressed by the
present inventionh was to provide a bondlng rocess -and an adhesive suitable
t her ef or Whl ch ﬁnuemarotbemawgaﬁy MSfﬂhmEQngr@abmbhgéss Bindewidtel btm easy

al]geme1nen aus A) mindestens einer teilkristallinen und B) minde-
stens einer amorphen und/oder flﬁssigen PoTyester-Komponente. Beide
Blndem1ttel-Komponenten A) und B) sind in Wasser nicht 18slich,
d.h. es 18sen sich weniger als 10 g. 1nsbesondere weniger als 1 g
in 100 m1 Wasser bei 20 °C. Ihr durchschnittliches Molekulargewicht
MGy betrdgt 1000 bis 25000, insbesondere 2000 bis 15000. Bei ge-
eigneter Kr1sta111nit§t kann die A-Komponente 100 % ausmachen.
Entscheidend ist das Mengenverhdltnis von kristallinem : amorphem
Anteil. Im allgemeinen sollte der teilkrista1liné”POTyester vor-
zugsweise einen Anteil von 5 bis 95 Gew.-%, insbesondere 15 bis 60
und vofzugswéise 20 bis 40 Gew.-% haben. o
Die Komponenten A und B diirfen miteinander nur begrenzt vertriglich
sein, so daB morphologisch ein Gemenge aus kristallinen und
amorphen Bereichen erkennbar ist (erkennbar durch Beobachtung mit
Polarisationsmikroskop, DSC, Rantgenuntersuchung)
Trotzdem 1liegt makroskopisch eine scheinbar homogene Verteilung
vor, die sich nicht im Laufe der Zeit Verandern‘dar?} éuCh bei er- -
hdhten Lagertemperaturen diirfen keine Separationserscheinungen
auftreten. Um eine Vertriglichkeit zu erreichen, kann auch ein
* Vertriglichkeitsvermittler eingesetzt werden, z.B. spezielle Poly-
esterweichmacher bzw. spezielle Blockpolymere. Vorzugsweise wird
die Vertraglichkeit jedoch dadurch stabilisiert, daB die Komponen-
ten A und B chemisch miteinandér verbunden werden."'z.B. durch
' 'nachtragliche chem1sche Verknupfung von akt1ven Gruppen mit
Po]ytsocyanaten.
Unter Polyester sind Poiyméfe mit Giberwiegend Estergruppen in der
Hauptkette zu verstehen. Aber auch Polymere mit berwiegend Ester-
gruppen in den kammartigen seitenketten sollen darunter falien,
z.B. Polyacrylate, bei denen die Alkoholkomponente 1 bis 18 C-
Atome, vorzugsweise 1 bis 8 C-Atome enth&lt. Bei den dGbrigen



to handle. This would include in particular little or no packagi ng,
application 20 under |ight pressure, a conposition that woul d not have
to be shown on a | abel and sinple elimnation of the bond as when required.
The adhesive would be particularly suitable for paper and paperboard. The
sol uti on provW@9E8/3M866t he i nvention is defined in the clains REEPI62184s | n
particular in a process for bonding substrates with an adhesive 25 solid
at room tenperature which is characterizeg in that the adhesive is
activated by internal and/or external friction, the substrates are fitted
together with the .now tacky adhesive in between and the adhesive is all owed

i ati on, vol um 1 he kafl CRRN i WG orfbenciinae i (ETYREETZNR{NeS A8

friction, volune el nts of t esive are 30 ve‘to one
anot her, for exanyh drpvhanefirippgn H{eolyesten-ticethangbr s.

Vorzugsweise werden reine Polyester eingesetzt, und zwar mit den
Estergruppen in der :Hauptkgtte. :

iur PES-Herstellung sind gfu_nds&tzlich alle Monomere verwendbar,
die ponmerisiért Esterbindungen in der Hauptkette bilden (incl.
Polycarbonate). Neben Kohlenstoffatomen kdnnen sie auch Heteroatome
tragen (S, N, Halogene, P). Neben Siure- und Alkoholfunktionen
kdnnen noch weitere funktionelle Gruppen vorhanden.sein. Insbeson-
dere sind alle Monomere brauchbar, die schon fir PES- oder die
PES-Komponente in PUR~Schmelzk lebern eingesetzt werden. Die End-
grdppen der Polyester kénnen durch Nachreaktion umgewandelt sein,
z.B. durch Ver~ und Umesterung. Vorzugsweise sind die Engruppen

OH-, -COOH- oder Urethan-Gruppen. Die Bausteine fiir die Polyester
sind Dicarbonsduren, Hydroxycarbons&uren und Diole.

Die.bicarbonsﬁure—sausteine knnen in einer beliebigen reaktiven
Form_eingesetzt werden, z.B. als freie Sdure, Sdurechiorid, Ester
- (speziell Methylester) etc. Brauchbar sind: Aliphatische Polycar-
bonsduren, speziell Dicarbons@uren 1 bis 36 Atomen, | _
ebenso ungesdttigte. und aromatische Dicarbonsiuren sowie Dicar-
bonsduren mit den Hetero-Atomen' S, N und Halogene (Bromtere-
phthalsédure, Fluorterephthalsdure). Konkret seien genannt:
Oxalsdure, Malonsdure, Sebacinsdure, Azelainsdure, Decandi-
carbonséure, Dodecandicarbonséure, Dimethyl-1,4-cycliohexan-
. dicarbonsdureester, | p-Phenylendieésigsaure, 2,5-Dimethyl-
terephthalsdure, Methylterephthalsdure, 2,6-Naphthyldicarbonsdure,
4,4'-Isopropyldibenzoésanre, 1;2-Ethy1endioXy-4,4'-dibenzoesaure.
" 4,4'-Dibenzoesaure (Diphensdure), Sulfony}-4,4'-dibenzoesdure. Be-
sonders zweckmasig sind: BernsteinSaure. Glutarsdure, Adipinsaure,



WD 96/ 37566 4 PCT/ EP96/ 02194 The adhesi ve
becones tacky and may be used |i ke an adhesi ve pad. However, the adhesive
is preferably activated by external friction, for which purpose the
adhesive and the substrate are rubbed together. The friction generated

shoul d be s gT:) that a 2 to 200 [err]mthick film and,

particularl&wg to 100 [err]mthick filmis obtained af?§¢ﬂ¥ékp esi ve
has been drawn over the substrate once at a speed of 1 to 500 cm sec. and
preferably 2 to 100 cmsec. under a presBure of 1 kPa to 10 MPa, preferably

5 kPa to 5 MPa and nore preferably 10 kPa to 1.0 MPa. These val ues apply

f or nor nmal
Isophthalsdure, Terephthalsdure, Phthalsaure ‘sowie Hakromoncmere

(Prépolymere) mit fiber 36 C-Atomen.

Hydroxycarbonsdure-Batisteine konnen ebenfalls in einer beliebigen

reaktiven Farm eingesetzt werden, z.B. als freie Siure, Saurechlo-

rid, Ester (speziell Methylester) etc.. Brauchbar sind aliphatische
'Hydroxylcarbonsauren mit mehreren, vorzugsweise jedoch mit je einer

Hydroxy- und Carbonsduregruppe und mit 2 bis 36 Atomen. Gleiches

gilt  flr  ungesittigte und - aromatische,  sowie fir
| Hydroxycarbons&uren mit Hetero-Atomen wie S, N und Halogene. Kon-

kret seien genannt: 4-Hydroxybenzoesiure, Pivalolactone, -
Caprolactone, 6-Hydroxy-2-naphthoesiiure, Milchsdure und Glykolsiu-
re. : :

Auch die Polyol-Bausteine kdnnen in einer beliebigen reaktiven Form
eingesetzt werden, z.B. als freier Alkohol, Ester (speziell Essig-
sdureester) etc. Brauchbar sind aliphatische Polyole, speziell
Diole mit 1 bis 36 Atomen. Gleiches gilt fiir ungesittigte und aro-
matische sowie fiir Polyole mit den Hetero-Atomen S, N und Halogene.
Konkret seien genannt: ‘1,2-Propandiol, 1,3-Propandiol, 1,4-Butan-
diol,  1,4-Cyclohexandimethanol, 2,2-Dimethyl-1,3-propantriol,
Decandiol, 4,4'-Dihydroxy-1,1'biphenyl, Di-p-Hydroxyphenylpropan,
1,4-Hydrochinon. " Bicyclo-[2.2.2]-octandimethylenglykol, Methyl-p-
" phenylenglykol ' ' ' '

HO - (CHa)p (CH2)n -~ OH

mit n = 1 bis 30 (auch in m-Ste11ung)
Bevorzugt sind: 1,4-Pentandiol, Ethy]eng]yko] 1,6-Hexandiol,
2,3-Butandiol,  Neopentylglykol, 2-Methy1-1,4-8utandiol sowie



conditions (20[err]C/50% relative air humdity) and for a paper of the
follow ng 10 quality: 5015 Spezial . Copier manufactured by Soennecken.
The adhesi ve according to the invention is solid and partly crystalline at
roomtenperature (20C). It is characterized a) by a degree of crystal-
lization, aswesedwshed by DSC at a tenperature of -40[ err] CRG/EPISNTINMt o
whi ch corresponds an ent hal py of fusion of 10 to 150 mJ/ny, preferably 15
to 80 15 ml/ ng and, nore preferably, 2g fo 70 mi/ng, b) by at |east one
crystallization tenperature at 20 to 110[err]C and, nore particularly, at
30 to 80[err]C and c) by a crystal Iization rate of a few seconds to several

days, more parti MakpédohoméieseC 23] Mt elberT NB6CNbGHeRY Wief Ugi@EN i S

determ ned by DSC. - The crystal |zat on tenperature is determned by DSC as
the tenperature zi’tﬂm*t‘lﬂemiyko'l toder ﬁelxotsgrﬁwdkofwsgwoﬂhr ough its

ext renmum The crystalllzatlon rate |s

Weitere konkrete Monomere sowie die Zusanmenhﬁnge zwischen Mono-
meren und Kristallinitit sind dem Fachmann bekannt (s. z.B.
- Encyclopedia of Polymer Science and Technology, Stichwort “Poly-
ester", Seiten 62 bis 128).

Po'lyesteramde sind COpo'lymensate mit Amid- und Estergruppen in

der Hauptkette. Ein stat1st1sches Copolymerisat wird durch gemein-

sames Kondenswren der Monomere hergestellt. Monomere kdnnen sein:

Disauren, Diamine, Diole, Aminos3uren, Hydroxys#uren entsprechend

der Aufzdhlung fir Polyester, auBer den Endgruppem. Sie kdnnen in

jeder reaktiven Form eingesetzi: werden. B]ock_-Cop_olymére kénnen aus

verschiedenen Polyesterblécken durch Verknilpfung 2z.B. von

Carbonsiure-terminierten Polyestern mit Diisocyamaten (bzw. NCO-

terminierten Prapolymeren)'_ erhalten werden. Auch  konnen

{Di)~-carbonsduren mit Bisoxazolinen oder Oxazolidin-2-onen umge-

setzt werden. Block-Copolymere kénnen auch aus Polyamiden und Po-

lyestern mit Hilfe von Isocyanaten oder durch Umesterung bzw.

Umamidierung erhalten werden; Die Bausteine fir die Polyester und
die Polyamide wurden bereits bei den Polyestern genannt. Es handelt

sich um die -entsprechenden’ Verbindungen mit Amino- anstelle von .
Hydroxyl-Gruppen. Bevorzugte Baus;teine- sind wiederum Di-Amine und

Di-Sauren bzw. amino- und s#urefunktionalisierte Monomere wie

Lactam.

. Bei einer weiteren bevorzugten Ausfilhrungsform ist das Bindemittel
ein Polyurethan, welches aus folgenden Komponenten herstellbar ist:
a) mindestens ein aliphatisches oder aromatisches Diisocyanat,

insbesondere MDI, TDI, HDI, IPDI und vor allem TMXDI,



determ ned by observing a tacky | ayer under a polarization mcroscope. In
view of the significance of these paraneters to the bondi ng process, the
adhesive is assuned to work as follows: the crystalline regions are.
converted into an anorphous form by the nmechani cal action of rubbing. This
25 anor phous forn1produces t he tackiness. As long as the éﬂﬁﬁé&v does
not recrystzﬂ'??‘fg remai ns tacky. After recrystallizati oﬁ, Hdhesi ve
| oses its tacklness and develops it ultimate strength. 25 to 100% by
wei ght, nore particularly 30 to 99% by Wi-ght and preferably 60 to 98% by
wei ght of the adhesive according to the invention 30 consi sts of at
| east one binder and 0 to 75@6by wei ght, nore particularly 0.1

b) mindestens ein kr1sta]11sierendes D1ol insbesondere aus fol-

gender Gruppe

- Polyethyienglykol mit einem Molekulargewicht (Zah]enmitte])
'von 200 bis 40 000, insbesondere 1 500 bis 15 000 und vor-
zugsweise 4 000 bis 8 000, _

- Polytetrahydrofuran mit einem Molekulargeﬁiéht von 200 bis
4 000, insbesondere von 1 000 bis 3 000,

- Copolymer aus Ethylenoxid und Propylenoxid mit einem
Mo]ekulargew1cht von 200 bis 40 000. vorzugswe1se von 400
bis 10 000, wobei das cOpolymere zweckmaB1gerwerse ein
‘Blockcopolymer vom Typ PEG/PPG/PEG mit einem PEG-Ante11 von
10 bis 80 % darstellt sowie gegebenenfa1ls |

- Polyesterdiol, insbesondere ein Po1ycaprolactondiol mit
einem Mo]eku}argew1cht von 200 b1s 50 000, insbesondere 200
‘bis 5 000,

c) gegebenenfalls mindestens ein Diol, welches zur Ionenbildung
befdhigt ist, insbesondere zur Bildung von Carboxylat-, Sulfat-
oder Ammoniumionen und

d) gegebenenfalls mindestens ein 3- oder hSherfunktionelles Polyol
‘wie Glycerin und TMP und - o

e) gegebenenfa11s mindestens ein hydrophobes Diol, insbesondere
‘aus der Gruppe '

- PoTypropy]englyko] mit einem Mo]eku]argew1cht von 200 bis
4 000, insbesondere von 500 bis 2 000 und

- Alkandiol mit 1 bis 100, insbesondere von 2 bis 50,

besonders bevorzugt 5 bis 30 C-Atomen,

wobei das Verhdltnis der Isocyanatgruppen zu den

Hydroxylgruppen von 0,5 bis 1,2 : 1, insbesondere von 0,7 bis 1

. | var11eren kann. :

Die Polyurethane kdnnen sowohl in einem einstufigen als auch in
einem 2zweistufigen Verfahren hergestellt werden. "In dem



WD 96/ 37566 5
wei ght and preferably 0.5 to 40% by wei ght of additives.

i nfl uence crystallization, tackiness and rubbi ng behavi or.

preservation, coloring, etc. In one preferred enbodi nent,

conponent and B) at |east one anorphous
Bot h bi nder conponents A) and B) are insoluble in water,

PCT/ EP96/ 02194 to 70% by

The bi nder al so
acts as the shaping substance. The nmain function of these additives is to
I n addi tion,
however, thewowes7ees f ormthe usual functions, i.e. stabiliz2CIErenz194
t he bi nder
generally consists of A) at |east one pai%hy crystal line pol yester

/o

. €.

r liquid pol yester conponerit.

| ess than 10

gt figg’[ e;nr)]r g p?;é;;%ﬁgg@féﬂergﬁfgaégen w'itrpaznun%clgstdiﬁf cﬂrxsg'lyimgre%oger@es%] mt er

-

indem ein Teil der Polyole, z.B. die hydrophilen, mit dem

Diisocyanat vorreagieren. Dann wird das ndchste Polyol zugesetzt.

Vorzugsweise wird das erfindungsgemiiBe Polyurethan jedoch in einem

einstufigen Verfahren hergestellt. Dabei werden zundchst alle Aus-
gangsstoffe in Gegenwart eines organischen Losungsmittels bei einem

~ Wassergehalt von weniger als 0,5 Gew.-% gemischt. Die Mischung wird
auf 70 bis. 200 °C, insbesondere auf 80 bis 170 °¢ und vorzugsweise
auf 130 bis 170 °C ca. 1 bis 30, insbesondere 1 bis 5 Stunden er-
hitzt. Die Reaktionszeit kann durch Anwesenheit von Katalysatoren

verkiirzt werden. Insbesondere sind tertidre Amine brauchbar, z.B.
Triethylamin, Dimethylbenzylamin, Bis-Dimethylaminoethylether und

Bis-Methylaminomethylphenol. Besonders geeignet

sind 1-

Methylimidazol, 2-Methyl-1-vinylimidazol, 1-Allylimidazol, 1-

Phenylimidazol, : 1,2,4,5-Tetramethylimidazol,
Aminopropyl)imidazol, .Pyrimidazol, 4-Dimethylamino-pyridin, 4-

1(3-

Pyrrolidinopyr%din, 4-Morpholinopyridin, 4-Methylpyridin. Vorzug-
weise wird jedoch ohne Katalysator gearbeitet. Auch das L&sungs-

mittel wird zweckmiBigerweise weggelassen. Darunter werden inerte
~organische flissige Stoffe mit einem Siedepunkt unter 200 °C bei

Normaldruck verstanden, insbesondere Aceton.

Die Polyester-Urethane werden auf bekanntem Wege aus Polyester-

Polyolen und Polyisocyanaten hergestellt,

insbesondere aus

Polyester-Diolen und Diisocyanaten. Die Polyester-Polyole wurden
bereits oben beschrieben. Sie kdnnen sowohl mit aliphatischen als

: auch mit aromatischen Isocyanaten umgesetzt werden.

Bevorzugte

Diisocyanate sind: NDI, HDI, CHDI, IPDI, T™MDI, wm-TMXDI, p-TMXDI,
Hj2-MDI, PPDI, 2,4-TDI, 80:20-TDI, 65:35-TDI, 4,4'-MDI, Polymer-MDI
und n-TMI. Weitere brauchbare Isocyanate sind: DDI 1410, TDI, MDI,
2,4'-MDI; Desmodur R, Desmodur RI, IEM und m-Phenylen-diisocyanat.



nol ecul ar weight MNerr] of 1,000 to 25,000 and, nore particularly, 2,000
to 15,000. Gven suitable crystallinity, the A conponent may nake up 100%
The quantity ratio of crystalline conponent to anorphous conponent is
crucial. In general, the partly crystalline polyester should make up from5

to 15 5% %k n‘é&‘g' ght, preferably from15 to 60% by wei ghty%m;
- preferably ?€0n1 kto 40% by wei ght. Conponents A and B shou ave‘%nly
limted conpatibility with one another so that, norphologically, a mxture

of crystalline and anor phous regi ons i~s!&rscerni bl e (by observation under a
pol ari zati on m croscope, DSC, 20 X-ray exam nation). Neverthel ess, an

apparent |y honogeneous . di st.ribyti,on is Ccrosgopi cal | resent angd shoul d

o change w t b Bipsre undnwetsere digtifsocansee 0 Hien astnda: Bekanat orsighe

el evated storaggntpiTopédiaur @F- POlymer Science  and - Technology, Stichwort
"Polyurethane", S. 244 bis 248). Die Polyester-Urethane haben vor-
zugsweise OH-, COOH-, Ester- und Urethan-Endgruppen.

Endgruppen-modifizierte Polyesterurethane (Polyetherurethane) wer-
den so hergestellt, da8 zundchst - Polyesterurethane
(Polyetherurethane) mit NCO-Endgruppen hergestellt werden. An-
schlieBend werden die freien -NCO-Endgruppen  mit aus der
Urethanchemie bekannten, vorzugsweise monoreaktiven 'Verbindungén
umgesetzt. So kdnnen zum Beispiel {iber Fettalkohole Alkylendgruppen

mit 4 bis 22 C-Atomen eingefiigt werden. AuBerdem seien Umsetzungen
- mit aromatischen Alkoholen und Polyestern mit einer OH- oder COOH-

Grdppe genannt.

Insbesondere wird eine Ausfilhrungsform des erfindungsgemdBen Kleb-

. stoffes bevorzugt, bei der man zunfichst ein  NCO-terminiertes
Prepolymer: auf Basis eines aromatischen oder ‘cycloaliphatischen
Isocyanates und eines Polyglykols herstellt und dann die bei dieser
unterstSchiometrischen Umsetzung nicht abreagierten:NCO-Gruppen wmit
aliphatischen Alkoholen mit 4 bis 22 C-Atomen, mit aromatischen
Alkcholen oder mit OH- bzw. COOH-terminierten Polyestern absattigt,
so daB Reaktionsprodukte entstehen, die frei von reaktiven Gruppen
sind.

Es kdnnen auch Mischungen von Polyester und Polyurethan als Binde-
mitte]l eingesetzt werden, wobei das Polyurethan ein Polyester~ oder
ein Polyetherurethan sein kann. Auch Mischungen von Polyester- und
Po]yetherurefhan sind mBglich. . ,

Neben dem Bindemittel kann der Klebstoff noch folgende Zusédtze
enthalten: : '



achieve conpatibility, a conpatibilizer, for exanple a special polyester

pl asticizer or a special block polynmer, nay even be used. However, 25
conpatibility is preferably stabilized by chemi cally conbining conponents A
and B with one another, for exanple by subsequent chem cal . attachnent of
active groupWQ96/3786/i socyanates. Polyesters in the context FACHERISPRI4ent

I nvention are understood to be polyners predom nantly containing ester
groups in the main chain. However, 30 _ 4khey are also intended to
enconpass pol yners predom nantly cont ai ni ng WO 96/ 37566

6 PCT/ EP96/ 02194

a) 0 bis 50, insbesondere O bis 20 Gew.-% wmindestens eines
kristallinitatsmodifizierenden'Zusatze#, insbesondere aus fol-
‘gender Gruppe: Salze von aromatischen und aliphatischen
Carbonsduren (z.B.  Ca-Stearat), Wachs, Polyacrylat,
Polyethylen, Polyvinylacetat, Polyamid, Polyurethan und Poly-
vinylchlorid sowie ﬁolyester.bzw. Polyurethan, wenn das Binde-
-mittel ein Polyurethah bzw. ein Polyester ist,

b) 0 bis 20, insbesondere 0 bis 10 und vorzugsweise 0,1 bis 5

_ Gew.-% mindestens eines feinteiligen, wasserun1dslichen Pig-
ments oder Fiillstoffes, insbesondere aus der Gruppe: Alkali-
Stearat, Graphit, Talkum, Ti0p, hochdisperse Kieselsdure

. {(Aerosil), Bentonit, Wollastonit, Kreide, Magnesiumoxid und
Glasfasern, -

c)- 0 bis 30, insbesondere 0 bis 10 Gew.~% mindestens eines nicht-
flichtigen Weichmachers, vor allem aus der Gruppe der Phtha-
- late, Sebacate, - Phosphate, z.B.: Diphenyl-,
Benzylbutylphthalat, “Trioctylphosphat - und n-Ethyl-
o,p-Toluolsulfonamid. ' .

d) 0 bis 5, insbesondere 0 bis 2 Gew.-% mindestens eines der fol-
genden Zusatzstoffe: Antioxidantien, Konservierungsstoffe und

- - Farbstoffe,

e) Wasser und :

f) 0 bis 30, insbesondere 0 -bis 10 Gew.-% mindestens eines
Tackifiers, vor allem aus .der Gruppe: Terpen-Phenol-Harz,
Ko]ophonium-Giycerin-Ester, Polycyclopentadien-Harz, Kohlen-
wasserstoffharz und Methylstyrol/Styroi-Copolymer.

Die Zusltze variieren natiirlich in Art und Menge in Abhdngigkeit
von dem Bindemittel. Die obigen Angaben gelten vor allem filr Poly-
ester. Fiir Polyurethane, insbesondere Polyether-Urethane werden als
kristallinitdtsmodifizierende Zusitze zweckmiBigerweise 0 bis 50,
insbesondere 10 bis 40 Gew.-% eines PEG, PPG, PTHF und/oder eines



ester groups in their conb-like side chains, for exanple polyacrylates in
“whi ch the al cohol- conponent contains from1l to 18 carbon atons and
preferably 1 to 8 carbon atons. The other groups nay be am de groups

(pol yester am des) or urethane groups (polyester urethanes). 5

Pure pol yes a%g ‘the ester groups in the main chain are Btk y
used. Basi céﬁ’g‘, an{) nononmer s whi ch, after polynerization, fgir.m es?‘g* bonds

in the main chain (including polycarbonates) are suitable for production of
the PES. In addition to carbon atons, < h&y nay al so contain hetero atons
(S, N 10 hal ogens, P). Besides acid and al cohol functions, other
functional groups nmay also be present. In particular any nononers of the

type al ready usd@lyestepEseingessiatpetisc sigiiidihtige Mokchrachen weedene enpres may -
be_. enpl oyed. fohlen: 0 bis 50, insbesondere 0 bis 30 Gew.-% und vor allem 0 bis
10 Gew.-% mindestens eines wassermischbaren, hydrophilen Weichma-

" chers aus der Gruppe : Glycerin, Ethylenglykol und Diglyme.

Der Wassergehalt in dem Klebstoff liegt im Bereich von 0 bis 15
Gew.-%, insbesondere deutlich unter 5 Gew.'-ﬁs,' gemessen nach Karl

Fischer.
" Die angegebenen Gewichtsprozente beziehen sich auf den Klebstoff

insgesamt.

Die Weichmacher haben alle einen Siedepunkt von mehr als 150 °C bei
Normaldruck. Der Klebstoff ist daher praktisch frei von leicht-

flichtigen Lésungsmitteln.

Das Bindemittel sowie die Zus&tze werden in der Schmelze gemischt,
vorzugsweise solange bis keine Homogenitdtsunterschiede mit dem
Auge feststellbar sind. -

Die so erhaltene Klebstoffmasse kann in jede gewilnschte Form ge-

bracht werden, z.B. Bldttchen, Folien oder Stifte. Bevorzugt sind
die Klebestifte, sei es mit einem kreisfdrmigen, ellipsenfdrmigen

oder eckigen Querschnitt.

In gebrauchsfertiger Form enthilt der Xiebstoff keine reaktiven

Gruppen mehr. Er enthdlt schlieBlich weniger als 10 Gew.-%, vor-
zugsweise weniger als 5 Gew.-% an fliichtigen organischen Bestand-

teilen mit einer Siedetemperatur von unter 150 °C.

Der erfindungsgemiBe Klebstoff eignet sich vor allem zum Verkleben
von Substraten, wobei man den Klebstoff durch innere und/oder &u-
Bere Re-ibung aktiviert, die Substrate mit dem d;ann' klebrigen



The term nal groups of the polyesters may be nodified by after-reaction,
for exanple by esterification and transesterification. The term nal groups
are 15 preferably OH -COOH or urethane groups. The structural units for
the polyesters are dicarboxylic acids, hydroxycarboxylic acids and diols.
The di car boxWP@63W66 structural units may be used in any reXRET/EPEA2394y,
for exanple as free acid, acid chloride, ester (especially methyl ester),
etc. Suitable acids are aliphatic polycargoxylic acids, especially

di carboxylic acids 20 containing 1 to 36 carbon atons, unsaturated and
aromati c di carboxylic acids and di carboxylic acids containlng the hetero

atoms S, N and hakoganesf tzragmcse@&mmhﬁg%cm séhpeﬁmrwhaﬂgoaaﬁﬁém)-

SpeC|f|c exanpl es of such acids are oxalic acid Ilc acid clc
acid,. azel ai ¢ aci Buhendessen dneerhalhMopcwenigen mg@%éiaumﬁmﬁagenacb-d

dlnethyl 1, 4-cycl glgaedne
Bei der Gleitreibung auf einem Papier wird zwéckmasigerweise eine.
. Filmdicke von 2 bis 200 um, bevorzugt 10 bis 100 um, bei einer Ge-
schwindigkeit von 1 bis SOO cm/sec, bevorzugt 2 bis 100 cm/sec und
bei einem Druck von 1,0 kPa bis 10 MPa, bevorzugt 5,0 kPa bis 5,0
‘MPa und vorzugsweise 10 kPa bis 1 MPa bei 20 °C gbzeugt.

Der erfindungsgemdBe Klebstoff hat folgende Vorteile:
- Er benbtigt bei normalem Raumklima (20 °C und 50 % relative
Luftfeuchtigkeit) keine oder nur wenig Verpackung.
- Er ist nicht kennzeichnungspflichtig.
- Er ist schwer entflammbar. .
-~ Er wird mechanisch durch Reiben mit Ieichtel Druck aktiviert.
- Er zieht keine Faden.
- Die Bindung ist durch ErwBrmen wieder 18sbar.
= Papier wellt sich beim Verkleben nicht.
- Die Abbindegeschwindigkeit ist sehr hoch: Imnerhalb von wenigen
Sekunden nach dem Abrieb filhit sich der Klebstoff wieder trok-

ken (nicht mehr klebrig) an.
- Der Klebstoff 148t sich wegen der schnellen Rekristallisation

und der niedrigen Schmelzviskositat leicht herstellen.

Die obigen Eigenschaften gelteh vor allem fiir PES-Bindemitte]. Bei
andersartigen Bindemitteln konnten zum Teil andere positive Eigen-
schaften festgeste]lt werden. So kbnnen z.B. die Polyetherurethane
aus Textilien leicht auswaschbar sein oder zumindest jhre Bindung
mit Wasser wieder 16sbar sein. Auch kann die Rekristallisation
verzbgert sein, so daB e1ne Karrektur der Klebung miglich ist. -



25 di carboxylic acid ester, p-phenylene diacetic acid, 2,5-dinethyl
terephthalic acid, nethyl terephthalic acid, 2,6-naphthyl dicarboxylic
acid, 4,4'-isopropyl dibenzoic acid, 1,2-ethylenedioxy-4,4'-dibenzoic acid.
4,4' -di benzoic acid (di phenic acid), sulfonyl-4,4"-dibenzoic acid. Succinic

acid, glutar adeIC acid, isophthalic acid, terepht Ci
pht halic acﬂﬁsﬁﬂﬁkﬁgcro- nonomer s (prepolyners) contaPﬁbhémﬁEP t han
36 carbon atons are MD 96/37566

PCT/ EP96/ 02194 particul arly suitable. +&ﬂvoxycarboxyllc aC|d structuraL
units may al so be used in any

Die Erfindung wird durch folgende Beispie1é=im_é§hie1nen erldutert:

I  Ausgangsstoffe

1). Ausgangsstoffe fiir PES

- Dynacoll 7360, ein teilkristalliner Copolyester auf der Basis
von Adipinsiure und Hexandiol mit einer Hydroxylzahl von 27 bis

' 34 mg KOH/g (DIN 53240), einer Siurezahl < 2 mg/KOH/g (DIN

53402), einem Schmelzpunkt von 60 °C (DSC), einem Erweichungs-
punkt'Von'Gs °c (R + B, ISO 4625), einer Viskositit von ca.
2000 mPa-s bei 80 °C (Brookf1e1d LVT4) und einer Molmasse (aus
Hydroxyzahl) von ca. 3 500.

- Dynaco1l' 7140, ein amorpher'-copolyester"auf der Basis von
Terephthalsdure, Isophthalsdure, Ethylengiykol, Butandiol-1,4
und Hexandiol mit exner Hydroxyzahl von 18 bis 24 mg KOH/g (DIN

53240). einer Siurezahl < 2 mg KOH/g (DIN 53402), einer Glas-
iibergangstemperatur von ca. +40 °C (DSC), einem Erweichungs-
punkt von 90 °C (R + B, ISO 4625), einer Viskositst von 100
mPa-s bei 130 °C (Brookfield LVT 4):und einerfMa1masse von ca.
5500 aus der Hydfoxy]zah!._

- Dynacoll 7110, ein amorpher Copdlyester ium groBten Teil auf
der Basis von Terephthalsaure, Pentandiol-1,4 und Hexandiol
mit einer Hydroxylzahl von 50 bis 60 mg KOH/g (DIN 53240), ei-
ner Sdurezahl von 8 bis 12 mg KOM/g (DIN 53402), einer Glas-
ibergangstemperatur von +10 °C (DSC), einem Erweichungspunkt
von 60 °C (R + B, ISO 4625), einer Viskositat von 10 Pa-s bei
100 °C (Brookfiéid LVT 4) und .einer Molmasse aufgrund der
Hydroxyzah] von 2000.

- Dynacol] 7220, ein flﬁss1ger Copolyester' auf der Basis von
Terephthalsiure, Adipinsdure, 2-Methy1 1,4-Butandiol und
Butandiol-1,4 mit einer Hydroxyzahl von 27 bis 34 mg KOH/g (DIN
53240), einer S3urezahl von < 2 mg KOH/g (DIN 53402), einer



reactive form for exanple as free acid, acid chloride, ester (especially
met hyl ester), etc. Aliphatic hydroxycarboxylic acids containing several
hydr oxy and 5 carboxylic acid groups, but preferably one hydroxy group
and one carboxylic acid group, and 2 to 36 carbon atons are suitable. The
same appl i es WOPTS66 ur at ed and aromati ¢ hydroxycar boxyl i ¢ acPEHERMN2IMY
hydr oxycar boxyl i ¢ aci ds containing hetero atoms, such as S, N and hal ogens.
Speci fic exanpl es of suitable hydroxycarbgyylic acids are 4-hydroxybenzoic
acid, 10 pi val ol act ones, [err]-caprol actones, 6-hydroxy-2-naphthoic
acid, | actic acid.and glycolic acid. The polyol structural units may al so

be used in any reaCti@ﬁsﬁ@ér@hnéﬁ%mﬁﬁﬁm %aS-zforeet f\‘bS@)hOéme?SWf%kosnat von
(especially acetic acid ester). etc. Aliphatic especially diols

containing 1 to 36 ca Fans aﬁeéng’o ¢ dBeopkfigid: '-V}fjﬂﬁé ""d ’einer Molmasse von ca.
. 3500 aus der Hydroxyzahl. :

~ Dynacoll 7340, ein teilkristallinen Copolyester mit einer Hy-
droxylzahl von 27 bis 34 mg KOH/g (DIN 53240), einer Saurezahl
von < 2 mg KOH/g (DIN 53 402), einem Schmelzpunkt von 92 °C
(DSC), einer Glasiibergangstgemperatur von -40 °C (DSC), einem
Erweichungspunkt von 100 °C (R + B, ISO 4625), einer Viskositit
von 3 Pa-s bei 130 °C (Brookfield LVT 4) und_éiner Molmasse von
ca. 3500 aus der Hydroxyzahl.

- Dynacoll 8350, ein Carboxylgrnppén-ha]tiger Copolyester mit
einer Siurezahl von 26 bis 30 mg KOH/g (DIN 32402), einer
Glasﬁbergangstemperﬁtuf von -50 °C (DSC), einer Viskositdt von

140 Pa-s bei 20 °C {Brookfield LVT 4) und einem Molekularge-
wicht von ca. 4000.
- Dynacoll 8250, ein Carboxylgruppen-ha1t1ger Copolyester mit
 einer Saurezahl von 15 bis 19 mg KOH/g (DIN 32402); einem
Glasiibergangspunkt von -50 °C (DSC), einer Viskositdt von 140
Pa-s bei 20 °C (Brookfield LVT 4) und einem Molekulargewicht
~ von 6000.
Dynacoll ist eine Marke der Fa. Hiils AG..

- Capa 240 ist eine Marke der Fa. Interox Chemicals Ltd. fir ein
lineares Poly-epsilon-Caprolacton mit einer Hydroxyzahl von 28
mg KOH/g, einer S&urezahl von < 0,5 mg KOH/g, einem Schmelzbe-
reich von 55 bis 60 °C und einem Molekulargewicht von ca. 4000.

- PESY ist ein Polyesterurethan aus Dynacoll 7360 und Desmodur W
im Molverhdltnis 2 : 1. ~

- PES2 ist ein.Polyestérurethan aus Dynacoll 7360, Dynacoll 7140

* und Desmodur W im Molverhdltnis 1 : 2 : 2.
- PES3 ist ein Polyesterurethan aus Dynacoll 7360 und TMXDI im
Molverhdltnis 2 : 1.



15 sane applies to unsaturated and aromatic polyols and to pol yols
containing the hetero atons S, N and hal ogens. Specific exanpl es of

sui tabl e polyols are propane-1, 2-diol, propane-1,3-diol, butane-1,4-diol,
1, 4- cyclohexane dinethanol, 2, 2-di net hyl propane-1,3-triol, decanediol,
4, 4' dlhydr bi phenyl, di-p-hydroxyphenyl propane, 194

1, 4- hydroqw none BI cyclo-[2.2.2]- 20 oct ane di net hyl eneq’yco’?2

nmet hyl - p- phenyl ene glycol [err] where n = 1 to 30 (even in the mposition).
Preferred polyols are pentane- 25 t, B diol, ethylene glycol, -
hexane- 1, 6-di ol , butane-2, 3-diol, neopentyl egcoI 2- met hyl

but ane- 1, 4-di ol . 'and_macr.onononer s (pr.epol yners) contalnlgggnnre

carbon atons, for EEaftpliet ﬁ?Wy@PW‘éW@"QFWeI‘“&rDﬂﬂFNIe7[ hyeg dPD; ui'&n)
di ol . ' Molverhdltnis 2 : 1.

- PES5 ist ein Polyesterurethan aus DynacoII 7360 und 2 4'-MDI im
Molverhﬁltn1s 2 1

- PES6 ist ein mit Octy}dodecano1-Endgruppen modifiziertes
Polyesterurethan: Dynacoll 7360 und IPDI werden im Molverh&it-
nis 2 : 3 umgesetzt. In einem ‘weiteren Schm'tt wird mit
Octyldodecanol umgesetzt, so daB der NCO-Geha‘lt unter 0,01 %
liegt und das Mo1verh51tn1s Polyester : D1isocyanat Alkohol =
2 : 3 : 2 betragt.

- Foral-85 ist eine Marke der Fa. Hercules fiir einen hydrierten
Kolophonium-Glycerin-Ester mit einer Siurezahl von 9 mg KOH/g, .

_ einer Erweichungstemperatur von 80 °C (R + B) und einer Visko-

sitat von 100 mPa-s bei 160 °C (Brookfield).

- Kristalex F85 ist eine Marke der Fa. Hercules fir ein o-Me-
thylstyro1/Styrol-Copolymer mit einem Erweichungspunkt bei ca.
85 °C (R + B).

- Bevitak 95 ist einem Marke der Fa. Bergvik fir einen Tackifier.

- Desmodur W ist eine Marke der Fa. Bayer fiir 12-H-MDI.

2. Ausgangsstoffe fiir Polyurethane
a) - Diisocyanat = TMXDI, IPDI, MDI
- Triisocyanat aus Hexamethylend11socyanat (To]onate HDT,
" Fa. Rhone-Poulenc)

b) Diole:
- Loxanol = 1,12-Cyg-Diol
- DMPA = Dimethylolpropionsaure .

Blockcopolymer PEG-PPG-PEG
mit 20 % PPG und MW = 8500
Polytetrahydrofuran mit M¥ = 2000
Polyethyienglykol mit MW = 6000

Pluronic 6800

PTHF 2000
PEG 6000



O her suitable nononmers and the rel ati onship between nononmers and 30
crystallinity are well-known to the expert (see, for exanple, Encyclopedia
. gf WO 93/ 375&6 8 PCT/ EP96/ 02194 Pol yner
ci ence and Technol ogy, keyword "Pol yesters”, pages 62 to 128). Pol vester
ami des are coP9 I8 cont ai ni ng ani de and ester groups in tr%c'r'fﬁ?’}é i n.
A statistical copolyner is produced by co-condensation of 5 t he
nononers. The nononmers may be diacids, diggn-nes, diols, am no acids,

hydr oxy aci ds correspondl ng to the |ISt for polyesters apart fromthe
term nal

- . Abitol E ist eme Handelsmarke der Fa. Hercules fir einen
technischen Hydroabiethylalkohol mit 4,75 % OH und einer Vis-
kositdt von 40000 mPas bei 40 °C, .

- Terathane 1000 ist eine Handelsmarke der BASF fir ein

~ Polytetramethylenetherglykol der Molmasse 1000,

- WS 1 ist ein Umsetzungsprodukt von Terathane 1000 und Desmodur
V 44 im Verhdltnis OH : NCO = 1 : 1,5, wobei Uberschiissige
NCO-Gruppen mit C-12/C-10 A]kohol im Verhltnis 20 : 80 umge-
setzt wurden, '

- WS2 jst ein Umsetzungsprodukt fo]gender Ausgangsstoffe in dem
angegebenen Verhdltnis: _

_ Terathane 1000 / Tolonate HDT / Abitol E / C-16-Alkchol = 31,4
/35,6 /9,4/ 23,6, _ .
- WS3 ist ein Umsetzungsprodukt folgender Ausgangsstoffe im
_angegebenen Verhdltnis:
~ Terathane 1000 / Tolonate HDT / Abitol E / C-12-Alkohol = 22,5
/ 31,8/ 14,7 / 16,1, _
- WS4 ist ein Umsetzungsprodukt folgender Ausgangsstoffe im an-
' gegebenen Verh&ltnis:
Terathane 1000 / Tolonate HDT / Abitol E / C-14-Alkohol /
C-16-Alkohol = 21,5 7 35,6 / 14,3 / 5,1 / 13,5.

3. Zusdtze

- PEG 600 = Polyethylenglykol mit MW = 600
- PEG 1550 " = Polyethylenglykol mit MW = 1550
- PEG 35000 = Polyethylenglykol mit MW = 35000
- Bentonit '

Ca-Stearat



groups. They may be used in any reactive form Block copolyners may be
obt.ai ned from various pol yester blocks by |inkage of, for exanple,
carboxylic- acid-term nated pol yesters with diisocyanates (or
NCO-t erm nat ed prepoly- 10 mers). (Di)carboxylic acids may al so be
reacted w tQysqxazol ines or oxazolidin-2-ones. Bl ock copQlomibésigyy al so
be obtai ned from pol yam des and pol yesters with the aid of isocyanates or
by ‘transesterification or transamidation. The structural units for the

pol yesters and the pol yam des were ment4%ned above in reference to the

pol yesters. They are correspond- 15 I ng conmpounds with am no groups

I nst ead of hydr3ﬁ¥klgggqﬂsu Preferred structural units are again di am nes

and di aci ds or i d-function- alized nonomers, such .as | actam

I'n another prefe(rad eeb@disEielen theldi-ngedowieé FIINOMNDE CAdR2PE MANGE 2u
Beispiel 1. 2 hergestel1t; allerdings wurden die Diole mitent-
‘wissert. '

2. In den Beispielen I. 2a - k wurde das PU folgendermaBen herge-

“stellt: :

Das PEG 6000 (Lipoxol, Hils) und die Dimethylolpropionsiure
(Angus Chemie) werden 2 h bei 80 °C im Olpumpenvakuum entwis-
sert. Danach folgt die Zugabe von m-TMXDI (Cyanamid) und das
Aufheizen auf 145 °C. Nach 2 h ist der theoretische NCO-Gehalt
von = 0 % Rest-NCO erreicht. S

'3. Der Klebstoff wurde aus dem Bindemittel und.den Zusitzen fol-
gendermaBen hergestellt:

" Die einzelnen Komponenten wurden zusammengegeben und gemeinsam
unter Rithren aufgeschmolzen. Es wird solange gerilhrt, bis eine
homogene Mischung vorliegt. Die Schmelze wurde in Formkdrper
gegossen und nach 24 h aus diesen entfernt.

Den Beispielen liegen folgende Zusammensetzungen zugrunde (Angabe
in Gewichtsteilen): '



can be produced fromthe foll ow ng conponents: 20 a) at | east one

aliphatic or aromatic diisocyanate, nore particularly MDI, TDI, HD, |PD
and, above all, TMXDI, b) at | east one crystallizing diol, nore '
particularly fromthe follow ng group: - polyethylene glycol with an -
aver age nol ewWD %3786 ght (nunber 25 average) in tRETERAE2194 om

200 to 40,000, nore particularly in the range from 1,500 to 15,000 and
preferably in the range from4,000 to 8,000, - polytetrahydrofuran with a
mol ecul ar wei ght in the range from 200-t814-000 and nore particularly in
the range from 1,000 to 3,000, 30 - a copol yner of ethylene oxide
and propyl ene oxide with a nol ecu- : .
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PCT/ EP96/ 02194 | ar wei ght
5
with a nole

the range from 200 to 40,000 and preferably in the range from400 to
capabl e of form ng ions;

optionally,

rly a pol ycaprol act one di ol
- 22

9

o 50,000 and nore particularly in ther
| east one di ol

optionally at

Mhbutises

t he copol yner best being a bl ock copol yner of the PEG PPE PEG type

c)

particularly

nor e

with a-PEG content of 10 to 80% and,

WD 96/ 37566
10, 000,
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5, 000,
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car boxyl ate, sulfate or ammoni umions, 10 d) optionally at |east one
polyol with a functionality of 3 or nore, such as glycerol and TMP, and e)
optionally at |east one hydrophobic diol, nore particularly fromthe
foll ow ng group: - polypropylene glycol with a nolecular weight in the
range from WOP6/BE66 to 4,000 and nore particul ar| yYPCRERIO2MANgE
from500 to 2,000 and - an alkanedlol contalnlng 1 to 100 carbon atons,

nor e part|cularly 2 to 50 carbon atons %p preferably 5 to 30 carbon atons,
the ratio of the isocyanate groups to the hydroxyl groups being variable

from0.5 to 1.2:1 and nDre particularly fromO0.7 to 1:1. 20 The
polyurethanes MRE{ ucgd.-hath in a one-stage process and

a Dynacoll 7360 : Dynacoll 7140 = .30 : 70 .

b Dynacoll 7360 : Dynacoll 7140 : Ca-Stearat =30:70:5

¢ Dynacoll 7360 : Dynacoll 7110 = 30 : 70

'd  Dynacoll 7360 : Dynacoll 7110 = 20 : 80

e Dynacoll 7340 : Dynacoll 7140 = 30 : 70

f Dynacoll 8350 : Dynacoll 7220 = 30 : 70

g Dynacoll 8350 : Dynacoll 8250 = 50 : 50

h  Dynacoll 7360 : Dynacoll 7140 : Butylbenzylphthalat = 28,5 :
66,5 : 5

i Dynacoll 7360 : Dynacoll 7140 : Butylbenzylphthalat - 27 : 63
: 10

'J  Dynacoll 7360 : Dynacoll 7140 : Butylbenzylphthalat = 24 : 56 :
20 | |

k  Dynacoll 7360 : Dynacoll 7110 : Foral 85 = 30 : 60 : 10

1 Dynacoll 7360 : bynacoll 7110 : Bevitack 95 =30 : 60 : 10

m Dynacoll 7360 : Dynacoll 7110 : Kristalex r F85 = 30 : 60 : 10

n Dynacoll 7110 : PES1 = 70 : 30

o Dynacoll 7360 : PES2 = 10 : 90

p Capa 240 : Dynacoll 7110 = 30 : 70

q Dynacoll 7360 : Dynacoll 7110 : Bentonit = 30 : 70 : 10

r Dynacoll 7360 : Dynacoll 7110 : Butylbenzylphthalat = 20 : 80
2,5. -

s Dynacoll 7110 : PES3 = 70 : 30.

t Dynacoll 7360 : Dynacoll 7110 : Polyethylacrylat = 20 : 80 : 5.

u Dynacoll 7110 : PES4 = 70 : 30

v Dynacoll 7110 : PES5 = 70 : 30

. w  Dynacoll 7110 : PES6 = 60 : 40

Mischungen aus Polyesterurethanen und Polyetherurethanen

x-PES4  33,3% ' |

= (Pluronic 6800 : DMPA : Loxanol TMXDI =1 :8,4:0,8: 9,7)
66,7 %



in a two-stage process. In the two-stage process, a prepolyner is initially
prepared by partly prereacting the polyols, for exanple the hydrophilic
polyols, with the diisocyanate. The renai ning polyol is then added.

However, the pol yurethane according to the invention is preferably 25
produced in a“m-m%ﬁge process. In this process, all the startj.ag
materials are initrally mxed in the presence of an organic S’(E)*}\%g%pnagf a
wat er content of |ess than 0.5% by weight. The mixture is heated for about
1 to 30 hours and nore particularly for=12%®o 5 hours to a tenperature of 70
to 200[err]C, nore particularly to a tenperature of 80 to 170[err]C and
preferably to a tenp ture 30 of 130 to 170[err]C. The reaction tine
can be shortened By~ ?hg %res nee’ of ) :

- (Pluronic 6 800 : DMPA : Loxanol : TmXDI = 1 : 8,4 : 0,8 : 9,7)
63,7 % " o '

- Dynacoll 7110 17,5 %

- PEG 600 11,3 %



WO 96/ 37566 10 PCT/ EP96/ 02194 cat al yst s,
nore particularly tertiary amnes, for exanple triethylam ne, dinethyl
benzyl am ne, bi s-di et hyl am noet hyl ether and bi s-net hyl am no- net hyl
phenol . Particularly suitable catalysts are 1-nethyl im dazole, 2-

met hyl - 1- vi nyWOwP6B7$8¢0l e, 1-allyl inmidazole, 1-phenyl im dazoPEIERIE2IN4S. 5
tetranethyl im dazole, 1-(3-am nopropyl)-imdazole, pyrimdazole, 4-

di met hyl am nopyri di ne, 4-pyrrolidinopyridpge. 4-norpholinopyridine,

4-nmet hyl pyridine. However, the one-stage process is preferably carried out
W thout a catalyst. It is also advi sable to | eave out the solvent. Suitable

solvents are i nertge@gmqéqllll QUiggs. W)t h a boiling point bel ow 200[err]C at
normal pressure, moT e partlcu arll ace{one :
Terathane 1000 : Desmodur 44 : Abitol E : Dynacoll 7360
C-14—A1koho] _ _
51,3 : 20,1 : 5, 7 19,6 : 3,3,
b) Terathane 1000 : Desmodur 44 : Abitol E: Dynacol] 7360
" C-14-Alkohol -
56,0 : 22,0 : 6,3 : 10,9 = 4,9, _
c) Terathane 1000 : Tolonate HDT : Abitol E : C-14-Alkohol
32,7 : 37,1 : 17,6 : 15,3,
d) Terathane 1000 : Tolonate HDT : C-14-Alkoho]
34,7 : 39,4 : 25 9,
e) Terathane 1000 : Tplonate HDT : Abitol E : C-16-Alkohol
31,4 : 35,6 : 9,9 : 23,6,
f) Terathane 1000 : Tolonate HDT : Abitol E ¢ C-16-Alkohol
C-8-Alkohol _
32,6 : 36,9 : 14,8 ¢ 10,2 ¢ 5,5,
g) WSl : Dynacoll 7360 Dynacoll 7130
62,5 : 33,3 : 4,2, o
h) WS2 : Dynacoll 7360 Dynacol}l 7140 Buty]benzy]phthalat
Aluminiumsilikat: Kristallex F 85
- 60 : 26,7 :3,3.:5,3:1,3: 18,3, )
i) WS 1 : Dynacoll 7360 Dynacoll 7100 ¢ Abitol E :
Butylbenzy]phthalat Aluminiumsilikat : Kristallex F 85
57,3 :21,3:1,0:1,3:85:26:53°
k) WS3 : Dynacoll 7360 : Dynacoll 7100 : Butylbenzylphthalat
Aluminiumsilikat
57,7 : 30,8 :3,9:6,2: 1,5,
. 1) WS4 : Dynacoll 7140
| 88,3 : 11,8,
m) WS4 : Dynacoll 7140
65,2 : 34,8.



The pol yester urethanes are prepared in known manner from pol yester polyols -
and pol yi socyanates, nore particularly from pol yester diols and

di i socyanates. The pol yester polyols were described earlier on. They nay be
reacted both with aliphatic isocyanates and with aromatic isocyanates. 15
Preferred diisocxanates are NDI, HDOI, CHDI, IPD, TM, anNKDI{»E- TMXDI

H err]-MI, 7566 4-TDI, 80:20-TDI, 65:35-TDI, 4,4'-MD, DGF 2®/D  and
n-TM. O her suitable isocyanates are DDI 1410, TDI, M, 2,4'-M

"~ Desnodur R, Desnodur RI, |EM and m phenggene dii socyanate. These and of her
pol yi socyanates are well-known to the expert (see 20 Encyclopedia.of
Pol yner Sci ence and Technol ogy, keyword "Pol yure- thanes", pages 244 to
248) . The pol yesllérmwre preferabl y term nated by OH, - COCH, ester
and ur et hane gr Of'ps\lerk'lebungen . _

Die Verklebungen wurden genere11 folgendermaBen durchgefilhrt:
Druck ca. 500 kPa, Geschwind1gke1t' ca. 100 cm/sec, Raumtempe-
ratur, Filmstirke: ca. 50 pm.

.2. Durchgefilhrte Tests auf: .

a) Kiebkraft nach 10 sec: Verkleben eines Kartonstreifess als .
Ring mit anschlzeﬁendem Bewerten der Klebedauer (Angabe der
Zeit): Verwendet wird ein Kartonstreifen mit der Grdge 29,1
cm x 5 cm und der Stirke 250 g/m2. Von der Kante aus gemes-
sen, wird auf der einen Schmalseite des ‘Streifens einseitig
ein 2 cm breiter Bere:ch mit Klebstoff besch1chtet. Danach
wird der Streifen zu einem,R1ng gelegt und die Klebestelle
10 Sekunden zusammengedriickt. Gemessen wird die Zeit, bis
der Ring wieder aufspringt.

b) Klebekraft nach 1 Tag: Verkleben von Kopierpapier der Fa.
Soennecken, namlich 5015 Speziel Copier. Test auf Papier-
ausriB nach einem Tag (Angabe des prozentua]en Papieraus-
risses bzw. AusriB (P) / treant auf (7).

'c) Zugscherfestigkeit von Ho]z/Ho]z-Verklehungén: Zwei
Buchenholz-Priifkérper werden an ihrem Ende mit Klebstoff
eingerieben und so zusammengelegt, da8 die beiden mit Kleb-
stoff versehenen Enden 2 cm tiberlappen (Klebefliche 2 cm x
2,5 cm). Die Priifkdrper werden mit 2wei Klammern fixiert und
nach 24 Stunden gemessen. Der MeBwert wird in N/mm¢ angege-
ben. o

d) Abrieb: Aufreiben auf Kopierpapier der Fa. Soennecken,
n&mlich 5015 Spezial Copier (Angabe"vdn Schulnoten).

e) Kristallinitdt: Messen der DSC-Kurven (S: Schﬁe]zentha?pie,
Schmelzpeaktemperatur. Der Peak kann strukturiert sein bzw.
bestent aus mehreren Peaks. Angegeben ist die Temperatur fir
den groBten Peak. - 1. Aufheizen; R: Rekristallisation,



Pol yest er urethanes (polyether urethanes) nodified by term nal groups are
produced by initially preparing pol yester urethanes (polyether urethanes)
25 containing term nal NCO groups. The free term nal NCO groups are then
reacted with preferably nono-reactive conpounds known from urethane
chenmistry. FONO®&RM6E e term nal al kyl groups containing 4 to PEPERIEM
atons nmay be introduced via fatty al cohols. Reactions with aromatic

al cohol's and pol yesters containing an Of & _COOH group are al so nentioned.

30 In one particularly preferred enbodi nent of the adhesive
according to WD 96/ 37566 11
PCT/ EP96/ 02194 Rekristallisationspektemperatur - 2. Aufheizen; -60 °C bis

) +100 °C, 10 °C/min, Abkiithlen im Stickstoffstrom).

f) Abbindeverhalten - Beurteilen der Kristallinitdt im
Polarisationsmikroskop (Angabe der Kristallisationstendenz
schnell, langsam, keine).,

g) Schmelzviskositit (Epprecht); 125 °C [Pas]



the invention, an NCO-term nated prepol yner based on an aromatic or

cycl oal i phatic isocyanate and a polyglycol is initially prepared, after

whi ch t hose NCO groups whi ch have not been reacted off in this

substoi chionetric reaction are saturated with aliphatic al cohols containing
4 to 22 -carlwga"’)}_’ atonms, with aromatic al cohols or with

COOH-term na 8?6yesters so that reaction products free fromreac?lve
groups are forned.. Pol yester/pol yurethane m xtures nay al so be used as the
bi nder. The pol yuret hane may be a poty@8ter urethane or a polyether -
urethane or a mxture of a polyester urethane and a pol yether urethane. 10
In addition to the binder, the adhesive may contain the follow ng
additives: a) 0Oto 50%by wei ght and nore partlcul arly 0 to 20%by wei ght -
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| east one crystallinity-nodifying additive, nore particularly fromthe
follow ng group: salts of aromatic and aliphatic carboxylic acids (for 15
exanpl e Ca stearate), wax, polyacrylate, polyethylene, polyvinyl acetate,
pol yam de, pol yurethane and pol yvinyl chloride and al so pol yester or

pol yur et haneW@i96/8%86€¢ he bi nder is a pol yurethane or a pol yest BFVERSN2198 t o
20% by wei ght, nore particularly O to 10% by wei ght and 20

preferably 0.1 to 5% by wei ght of at |east one fine-particle water- .
i nsol ubl e pignent or filler, nore partitu#%rty fromthe fol |l owi ng group:
al kali metal stearate, graphite, talcum Ti 2, highly disperse silica
(Aerosil), bentonite, wollagtonite, chal k, nagnesi um oxi de and gl ass

fibers,
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25 c) 0 to 30% by weight and nore particularly 0 to 10% by wei ght of
at | east one non-volatile plasticizer, above all fromthe group of phtha-
| at es, sebacates, phosphates, for exanple: diphenyl phthal ate,

benzyl but yl pht hal ate, trioctyl phosphate and n-ethyl -0, p-tol uene

sul f onam de,wﬁggg_[mg) 0 to 5% by wei ght and nore parti cul wﬂ&q % by

wei ght of at WD 96/ 37566 12
PCT/ EP96/ 02194 one of the follow ng additigges: antioxidants, preservatives
and dyes, e) wat er and . .
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f) 0 to 30% by weight and nore particularly 0 to 10% by wei ght of at

| east one tackifier, above all fromthe follow ng group: terpene/phenol 5
resin, rosin/glycerol ester, polycyclopentadiene resin, hydrocarbon resin
and net hyl styrene/styrene copolynmer. The type and quantity of additives do
of course vawospesssdi ng to the binder. The above |ist appl i pcI/Eenoz19al | to
pol yesters. For pol yurethanes, nore particularly polyether urethanes,
reconmended crystallinity nodifiers 10 are PEG PPG PTHF and/or a
pol yester added in quantities'of O to 5094 hy wei ght and nore particul ar
10 to 40% by weight. Additions of 0 to 50% by wei ght, nore particularly
to 30% by wei ght and above all O to 10% by wei ght of at | east one

My
0

wat er - m sci bl e hydrophilic pladticizer fromthe group consisting of
gl ycerol, ethylene glycol and giglyme are recommended as the
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15 non-vol atile plasticizer. The water content of the adhesive is
between 0 and 15% by wei ght and, nore particularly, is well below 5% by
wei ght, as neasured by the Karl Fischer nmethod. The percentages by wei ght
shown are based on the adhesive as a whole. 20 The pl asticizers
all have a boilin oi nt above 150[err]C at normal pressure. Accordingly,
t he adhesiv@vﬁ’g"%’gﬁgtantially free fromreadily volatile so 02194, o

bi nder and the additives are mixed in the nelt, preferably until no

di fferences in honogeneity are visual |4 3g8i-scernible. 25 The .
adhesi ve thus obtai ned nmay be brought into any required shape, for exanple -
flakes, filns or "sticks. Adhesive sticks with a circular, elliptical -

Patentanspriiche

1. Verfahren zum Verkleben von Substraten mit einem

wasserfreién bzw. wasserarmen, teilkristallinen,

bei Raumtemperatur festen Klebstoff, dadurch gekennzeichnet,
daB man den Klebstoff durch innere und/oder &uBere Reibung ak-
tiviert, die Substrate mit dem dann klebrigen Kiebstoff dazwi-

schen zusammenfiigt und schlieBlich das Gefiige durch Ruhenlassen
innerhalb von wenigen Sekunden bis wenigen Tagen abbindet.

2. Verfahren nach Anspruch 1, dadur#h gekennzeichnet, daB der

feste Klebstoff bei einer Gleitreibung auf -einem Papier eine

_ Filmdicke von 2 bis 200 pm, bevorzugt 10 bis 100 pym, bei einer

Geschwindigkeit von 1 bis 500 cm/sec, bevorzugt 2 bis 100

cm/sec und bei ‘einem Druck von 1,0 kPa bis 10 MPa, bevorzugt

5,0 kPa bis 5,0 MPa und vorzugsweise 10 kPa bis 1 MPa bei 20 °C
erzeugt. '

3. Hasserfreier bzw. wasserarmer, teilkristalliner bei Raumtempe-
ratur fester Klebstoff, gekennzeichnet a) durch einén Kristal-
lisationsgrad, ermittelt durch DSC, im Bereich_Von ~40 °C bis
+120 °C, dem eine Schmelzenthalpie von 10 bis 150 mJ/mg, be-
vorzugt 15 bis 80 md/mg, weiter bevorzugt 20 bis 70 mJ/mg ent-
spricht, b) durch mindesten§ eine Kristallisationstemperatur,

' ermittelt durch DSC, bei 20 bis 110 °c, bevorzugt bef 30 bis
80 °C sowie c) durch eine Kristallisationsgeschwindigkeit von
éinigen Sekunden bis einigen Tagen; bestimmt durch Beobachtung
in einem Polarisationsmikroskop.

4, Kiebstoff nach Anspruth 3, dadurch gekennzeichnet, daB er aus
25 bis 100 Gew.-% an Bindemittel und O bis 75 Gew.-% an Zusdt-
zen besteht, wobei das Bindemittel aus
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or angul ar cross-section are preferred. In its ready-to-use form the
adhesi ve no | onger contains any reactive groups. Finally, it contains |ess
than 10% by wei ght and preferably | ess than 30 5% by wei ght of volatile
organi c constituents with a boiling tenperature bel ow WO 96/ 37566

13 WO /B8 EP96/ 02194 150[err] C. The adhesi ve accor BCHEPISQ2198 ¢
invention is suitable above all for bonding substrates. To this end, the
adhesive is activated by internal and/or gxternal friction, the substrates
are fitted together with the now tacky '

a) mindestens einem teilkristallinen und b) mindestens einem
amorphen und/oder anssigen Polyester, Polyesteramid oder
Polyesterurethan mit Molekulargewichten MG, von 1000 bis
20 000 besteht, |

5. Klebsto;% nach Anspruch 3 oder 4, dadurch gekennzeichnet, daB
er nebeh.dém_Bindemittgl noch folgende Zusidtze enthdlt:

a) 0 bis 50 Gew.-% mindestens eines
krista]]initatsmodifiiierenden Zusatzes,

b) 0 bis 20 Gew.-% mindestens eines - feinteiligen
wasserunldslichen Pigments oder Flillstoffs, insbesondere aus
folgender Gruppe: Alkalistearate, Graphit; Talkum, TiO2,
Bentonit, Wollastonit, Kreide und pyrogeﬁe Kieseisdure

{Aerosil), Mégnesiumoxid und Glasfasern,

c) O bis 20 Gew.-%, bevorzugt 0 bis 10 % mindestens eines
nichtfliichtigen Weichmachers, I

d) 0 bis 5 Gew.-% mindestens eines der folgenden Zusatzstoffe:
Antioxidantien, - Konservierungsstoffe, Farbstoffe und Ge-
ruchsstoffe, -

e) 0 bis 15, insbesondere 0 bis 5 Gew.-% Wasser und

f) 0 bis 30 Gew.-% mindestens eines Tackifiers.

6. K]ehstoff.nach Aﬁspruch.Bt_dadurch gekennzeichnet, daB er aus
. 25 bis 100 Gew.-% an Bindemitiel und 0 bis 75 Gew.-% an Zusdt-
zen besteht, wobei das Bindemittel auf Polyurethan bzw. einem
_Gemisch aus Polyurethanen basiert.' welches aus folgenden Kom-
ponenten herstelibar ist: _ |
v a) mindestens ein aliphatisches oder aromatisches Diisocyanat,
vorzugsweise aus folgender Gruppe: MDI, TDI; HDI, IPDI sowie
- vor allem TMXDI, o o
'b).mindestens.ein kristallisierendes Polyester- oder
Polyetherdiol,.insbesondere aus folgender Gruppe:

T



5 adhesive in between and, finally, the adhesive is allowed to set by
| eaving for a few seconds to a few days. Wen the adhesive is rubbed onto
paper, a 2 to 200 [err]mand preferably 10 to 100 [errJmthick filmis
formed at a speed of 1 to 500 cmsec. and preferably 2 to 100 cni sec.

under a pressure of 1.0 kPa'to 10 MPa, 10 preferably 5.0, ﬁyo MPa
and nore pr@%ﬁ?ﬁﬂﬁv 10 kPa to 1 MPa and at a tenperature of gﬁ?&%@f The
adhesi ve according to the invention has the follow ng advantages: -

requires little or no packagi ng for ner®l~ anbi ent conditions (20[err]£75096
relative air humdity). 15 - Its conp05|t|on does not have to be shown

on a label. - It is non-inflanmmmabl e.
- Po1yethy1englykol mit einem Molekulargewicht

(Zahlenm1ttel) von 200 b1s 40 000,

‘- Polytetrahydrofuran mit einem Mo1eku1argeW1cht von 200
bis 4 000, '

- Copolymer aus Ethylenoxid und Propylenox1d mit einem
MoIekulargewicht von 200 bis 40 000, vorzugsweise einem
Blockcopolyner mit der Struktur PEG/PPGIPEG und mit einen
PEG-Anteil von 10 bis 80 Gew.-% sowie

- ein Polyesterdiol insbesondere Polycapro]actan mit einem

”Mo]eknlargewicht von 200 bis 50 000,
' c) gegebenenfalls mindestens ein 0101 ‘welches zur Ionenbildung
befahigt ist, 1nsbesondere 2ur Bl]dung von Carboxylaten So-
o wie
d) gegebenenfalls mindestens ein 3- oder hﬁherwertlges Polyol
~ wie Glycerin und TMP und
e) gegebenenfalls mindestens ein hydrophobes Diol, insbesondere
aus der Gruppe:
- Polypropyienglykol mit einem Mo]eku]argewicht von 200 bis
4 000 und
- Alkandiol mit 1 bis 100, bevorzugt 2 bis 50, besonders
bevorzugt bis 5 bis 30 C-Atomen,
wobei das Verhdltnis der Isocyanatgruppen zu den
Hydroxylgruppen im Bereich von 0,5 bis 1,2, 1insbesondere von
0,7 bis 1 variieren soll. . '

7. Klebstoff nach Anspruch 3 oder 6, dadurch gékennzeichnet, da8
er neben dem Bindemittel noch folgende Zusatze enthalt:
a) 0 bis 50 Gew.~% mindestens eines
 kristallinitatsmodifizierenden Zusatzes, 'insbesondere aus
folgender Gruppe: PEG, PPG, THF und Polyester,
b) 0 "bis 20 Gew.-% mindestens ‘eines feinteiligen
wassérunlbin;hen Pigments oder Fillistoffs, insbesondere aus

* c L L} S *




- It is nechanically activated by rubbing under |ight pressure. - It is
non-stringing. - The bond can be broken by heating. 20 - Paper does not
curl after application of the adhesive. - The setting rate of the adhesive
is very high: the adhesive feels dry (and non-tacky) only a few seconds
after appli oMO®E87566 The adhesive is easy to produce by vir PGEEBIA219 r api d
recrystallization and its low nelt viscosity. 25 The properties
ment i oned above apply above all to PES 4 nders. Sone ot her binders produce
ot her positive properties. For exanple, the polyether urethanes are easy to
wash out fromfabrics or at least their binding effect can be elimnated

wth water. Recrystalydygaided Gappdt SPkafisteadted &Faphit, Talkum, TiOp,
Bentonit, Wollastonit, Kreide und pyrogene Kieselsiure
(Aerosil),
v ¢) 0 bis 50 Gew.-%, bevorzugt 0 bis 30 % und insbesondere 0 bis
10% mindestens eines.nichtflﬁchtigen Weichmachers,
insbesondere aus der Gruppe von folgenden wassermischbaren
hydrophilen Weichmachern: Glycerin, Ethylengliykol und
Diglyme sowie '
d) 0 bis 5 Gew.-% mindestens eines der foIgenden Zusatzstoffe:
Antioxidantien, Konservierungsstoffe. Farbstoffe und Ge-
ruchsstoffe und
e) 0 bis 15, insbesondere 0 bis 5 Gew.~% Wasser.

8. -Klebstoff nach mindestens einem der Anspriiche 3 bis 7, dadurch
gekennzeichnet, daB er keine reaktiven Gruppen enthdlt und we-
niger als 10, insbesondere weniger als 5 % an flichtigen L&-
sungsmitteln.

9. Klebstoff nach mindestens einem der Anspriliche 3 bis 8, gekenn-
zeichnet durch seine geometrische Form, inshesondere in Form
eines Stiftes mit kreisférmigem, ellipsenfbrmigem oder eckigem

Querschnitt.

10. Herstellung des Klebstoffes nach mindestens einem der Anspriiche
3 bis 9, dadurch gekénnzeichnet. daB man
- das Bindemittel 18sungsmittelfrei gegebenenfalls in
' Gegenwart von einem Katalysator herstelit,
- das Bindemitte] mit dén Zusitzen sichtbar homogen mischt und
- den Klebstoff formt.

11. Verfahren zum Verkleben von Substraten nach mindestens einem
der Anspriiche 1 bis 10, dadurch gekennzeichnet, daB |

N



that the bond can be corrected. 30 The invention is illustrated by
the foll ow ng Exanpl es: WO 96/ 37666 _ 14

PCT/ EP96/ 02194 | . Starting materials 1). Starting materials for PES -
Dynacol | 7360, a partly crystalline copol yester based on adi pi c acid and

hexanedi ol roxyl value of 27 to 34 ng KOH g (DIN 5
53240), an acwcii]' Aaszuéﬁe of < 2 ng KOH g (DIN 53402), a melting ﬂf‘ﬁ?"%"‘

60[err]C (DSC), a softening point of 65 err]C (R + B, 1SO 4625), a .
vi scosity -3%- -

vorzugsweise mindestens ein Substrat Papier, Pappe, Holz oder
Textil ist. '

" ' 12. Verfahren nach Anspruch 11, dadurch gekennzeichnet, daB die
Verklebung durch Erwidrmen oder durch Emmrkung von Wasser
wieder gemst mrd. '

| RN O AR R



of about 2,000 nPa.s at 80[err]C (Brookfield LVT 4) and a nol ecul ar wei ght
(fromthe hydroxyl value) of about 3,500. - Dynacoll 7140, an anorphous

. copol yester based on terephthalic acid, 10 i sopht hal i c aci d,

- ethyl ene glycol, butane-1,4-diol and hexanediol wth a hydroxyl value of 18

to 24 ng KOH 0), an acid value of < 2 KOH 65794 2
gl ass transi t%ﬁ%@ﬁ?éééture of about +40[err]C (BI%C), aq’s% terﬁg po? nt of
90[err]C (R + B, 1SO 4625), a viscosity of 100 nPa.s at 130[err]C
(Brookfield LVT 4) and a nol ecul ar wei ght 15 (fromthe hydroxyl

val ue) of about 5,500. - Dynacoll 7110, an anorphous copol yester based

| argely on tereph- thalic acid, pentane-1,4-diol and hexanediol with a
hydroxyl value of 50 to 60 ng KOH A Ronding3ramessan acid value of 8 to 12

g KOH g
This invention relates to a process for bonding substrates using a
water-free or low-water, partly crystalline adhesive which is solid at room
temperature, to the adhesive and to its production.
Processes for bonding substrates with adhesives solid at room
5 temperature are known, thus, the hotmelt adhesives solid at room tempera-
ture are first heated until they become tacky and are then applied in the form
of a melt to the substrates to be bonded. After the substrates have been
fitted together, the hotmelt adhesives set physically and solidify on cooling
through crystallization or an increase in viscosity. Raw materials for such
10 hotmelt adhesives are, for example, polyethylene vinyl acetate, polyamide,'
polyester and polyurethane. One such PU hotmelt ad'hesive is described in
WO 94/13726. This document claims a water-soluble, high molecular weight
nonionic partly crystalline polyurethane as the basis for a hotmelt adhesive.
The polyurethane is characterized by the following structural units:
15 a) - O(-CH,-CH,-0),-,
where n = 8 to 500 and, more particularly, 20 to 300,
b) - CO-NH-X-NH-CO-,
| where X is an aliphatic or cycloaliphatic residue, more particularly a
residue of m-tetramethy! xylene diisocyanate (TMXDI), and
20 c) -0-Y-0-,
where Y is a hydrophobic residue, more particularly either
(-CH,-CH(CHy)-0),-CH,-CH(CHs)~,
(-CH,-CH(C,H;)-0),,-CH,-CH(C,H5)- and
(-CH,-CH,-CH,-CH,-0),,-CH,-CH,-CH,-CH,-
25 where m = 8 to 500 and, more particularly, 20 to 300,
or an alkylene or cycloalkylene group containing 2 to 44 carbon atoms



(DN 53402), a glass transition tenperature of +10[err]C (DSC), a 20
softening point of 60[err]C (R + B, 1SO 4625), a viscosity of 10 Pa.s at
100C (Brookfield LVT 4) and a nol ecul ar weight (fromthe hydroxyl val ue) of
2,000. - Dynacoll 7220, a liquid copolyester based on terephthalic acid,

- adi pic acid, 2-pget ane-1, 4-di ol and Qutane-1, 4-di ol My
e o 21 BERMR" i Seb o o e of AR T
at tgg)[ err] C (Br gomdengpre\pﬁm T'ﬁﬂu. é?%gkéiﬁ'ﬁ%’? %éht (fromthe hydroxyl
wi th a hydroxyl Véﬁ:ggh%n&ﬁ@:te 400/?)? Q%'%P%Pénga@%%@(%}?\ls%g’%w%e;ci d
val ue of < 2 ny KOdrgi preferably 5 to 25% by weight, based on a) + c) in the polyure-
thane. |
5 Hotmelt adhesives have the general disadvantage that a heat source
is required for melting. |
Adhesives solid at room temperature which are suitable for bonding
without melting, for example adhesive sticks, are also known. In order to
bond substrates with an adhesive stick, the adhesive stick is simply drawn
10 over the substrate to be bonded and the substrate thus coated with adhesive
is fitted together with the other substrate. The adhesive which is tacky at
room temperature sets by evaporation of the solvent or the water or by
diffusion of the solvent or the water into the substrate.
One such adhesive stick is described in EP 405 329. The dimension-
15 ally stable, soft-rubbing adhesive stick consists of an aqueous formulation of
a polyurethane as binder, a soap gel as the shaping gel-forming component
and, if desired, auxiliaries. The polyurethane is a reaction product of a polyol
or polyol mixture, an isocyanate component with a functionality of 2 or more,
a component capable of salt formation in alkaline aqueous solution and/or a
20 nonionic hydrophilic modifier and, if desired, a chéin—extending agent. In
Example 1d, a polyurethane was prepared from 29.7 parts by weight of
isophorone diisocyanate, 100 parts by weight of polyethylene propylene
glycol with an EO content of 10% and a molecular weight of 2,000, 6.8 parts
by weight of dimethylol propionic acid and 2.2 parts by weight of NaOH. In
25 the acetone process, an aqueous dispersion with a solids content of 36% by
weight was prepared. Finally, the adhesive was produced from 82 parts by
weight of this PU dispersion and 2 parts by weight of water, 7 parts by weight
of glycerol, 3 parts by weight of PPG 600, 3 parts-by weight of sodium
palmitate and 3 parts by weight of sodium stearate. The adhesive had a melt
30 viscosity of 2.4 Pas at 60°C. An adhesive stick of the type in question has the



WO 96/ 37566 15 PCT/ EP96/ 02194 (DI N 53402),
a nelting point of 92[err]C (DSC), a glass transition tenperature of

-40[err] C (DSC), a softening point of 100C (R + B, 1SO 4625), a viscosity
| of 3 Pa.s at 130[err]C (Brookfield LVT 4) and a nol ecul ar weight (fromthe

- hydroxyl value) of about 3,500. 5 - ,Dynacol I 8350, :
+car boxyl - cont !&in:’% | yester with an aéi d val ue of 26 '?%Té%"%%l%&?ﬁ‘g

190 Pa s at' 20aevaciagerBek rearas A sapledonck. sineiraR eyiBine Brdidst,
4, 000. of drying out and its properties would be adversely affected. In addition,
paper curls under the effect of the high water content of the adhesive.

These disadvantages are avoided in an adhesive stick which consists

5 of a solid adhesive component and a microencapsulated solvent (cf. GB
995,524). Unfortunately, this adhesive stick has the disadvantage that, after
use, a skin forms over its surface and has to be laboriously removed before
the adhesive stick can be used again.

The dis_advantages of a water-based adhesive stick are also avoided

10 by the adhesive stick based on wax, polypropylene and rosin according to DE
20 22 464. The stick is activated by frictional heat, the uppermost adhesive
layer melting. On cooling, the stick sets almost instantaneously so that
correction is no longer possible. In addition, the handling of this known stick
is complicated by stringing. Finally, the presence of rosin has to be indicated

16 on the label.

Against the background of this prior art, the problem addressed by the
present invention was to provide a bonding process and an adhesive suitable
therefor which would not have any of these disadvantages and would be easy
to handle. This would include in particular little or no packaging, application

20 under light pressure, a composition that would not have to be shown on a
label and simple elimination of the bond as when required. The adhesi\}e
would be particularly suitable for paper and paperboard. |

The solution provided by the invention is defined in the claims and
consists in particular in a process'for bonding substrates with an adhesive

25 solid at room temperature which is characterized in that the adhesive is
activated by internal and/or external friction, the substrates are fitted together
with the now tacky adhesive in between and the adhesive is allowed to set by
leaving for a few seconds to a few days.

To generate internal friction, volume elements of the adhesive are-

30 moved relative to one another, for example by working between the fingers.



- Dynacol | 8250, a carboxyl-containing copolyester with an acid val ue 10

of 15 to 19 ng KOH g (DI N 32402), a glass transition tenperature of
-50[err]C (DSC), a viscosity of 140 Pa.s at 20[err] C (Brookfield LVT 4) and
a nol ecul ar wei ght of 6,000. Dynacoll is a trademark of Huls AG - Capa 240

capr ol actone. WOPEETEEES, 1 Val ve of 28 fig KOH 'g”eiﬁ PP ERAsI0FT

20000, < pest The 2UpaRlEcberories thske K Biabs b AB8.A adlERiR.PHH [ n o

r7rg|68r Biﬁégof’f % e rzﬁ‘l(? adhesive [55tefdrabfy fdivatsd BY ebtfé?haﬁﬂﬁi%tléﬁ for WHich |
purpose the adhesive and the substrate are rubbed together. The friction
generated shou-ld be so great that a 2 to 200 um thick film and, more

5 particularly, a 10 to 100 um thick film is obtained -after: the adhesive has been

drawn over the substrate once at a speed of 1 to 500 cm/sec. and preferably
2 to 100 cm/sec. under a pressure of 1 kPa to 10 MPa, preferably 5 kPa to 5
MPa and more preferably' 10 kPa to 1.0 MPa. These values apply for normal
conditions (20°C/50% relative air humidity) and for a paper of the following

10 quality: 5015 Spezial Copier manufactured by Soennecken. .

The adhesive according to the invention is solid and partly crystalline
at room temperature (20°C). It is characterized a) by a degree of crystal-
lization, as determined by DSC at a temperature of -40°C to +120°C, to which
corresponds an enthalpy of fusion of 10 to 150 mJ/mg, preferably 15 to 80

15 mJ/mg and, more preferably, 20 to 70 mJ/mg, b) by at least one crystallization
temperature at 20 to 110°C and, more particularly, at 30 to 80°C and c)bya
crystallization rate of a few seconds to several days, more particularly 30

- seconds to 30 minutes. The enthalpy of fusion is determined by DSC. The
crystallization temperature is determined by DSC as the temperature at which

20 the melting peak passes through its extremum. The crystallization rate is
determined by observing a tacky layer under a polarization microscope.

In view of the significance of these parameters to the bonding process,
the adhesive is assumed to work as follows: the crystalline regions are
converted into an amorphous form by the mechanical action of rubbing. This

25 amorphous form produces the tackiness. As long as the adhesive does not
recrystallize, it remains tacky. After recrystallization, the adhesive loses its
tackiness and develops it ultimate strength.

25 to 100% by weight, more particularly 30 to 99% by weight and
preferably 60 to 98% by weight of the adhesive according to the invention

30 consists of at least one binder and 0 to 75% by weight, more particularly 0.1
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binder also acts as the shaping substance. The main function of these
additives is to influence crystallization, tackiness and rubbing behavior. In
addition, however, they may perform the usual functions, i.e. stabilization,
preservation, coloring, etc. .

in one preferred embodiment, the binder generally consists of A) at
least one partly crystalline polyester component and B) at least one
amorphous and/or liquid polyester component. Both binder components A)
and B) are insoluble in water, i.e. less than 10 g and, more particularly, less
than 1 g dissolvés in 100 ml of water at 20°C. They have an average
molecular weight MW,, of 1,000 to 25,000 and, more particularly, 2,000 to
15,000. Given suitable crystallinity, the A component may make up 100%.
The quantity ratio of crystalline component to amorphous component is
crucial. In general, the partly crystalline polyester should make up from 5 to
95% by weight, preferably from 15 to 60% by weight and more preferably from
20 to 40% by weight.

Components A and B should have only limited compatibility with one
another so that, morphologically, a mixture of crystalline and amorphous
regions is discernible (by observation under a polarization microscope, DSC,
X-ray examination). Nevertheless, an apparently homogeneous distribution
is macroscopically present and should not change with time. There should
be no signs of separation, even at elevated storage temperatures. To
achieve compatibility, a compatibilizer, for example a special polyester
plasticizer or a special block polymer, may even be used. However,
compatibility is preferably stabilized by chemically combining components A
and B with one another, for example by subsequent chemical attachment of
active groups to poly‘isocyanates. |

Polyesters in the context of the present invention are understood to be
polymers predominantly containing ester groups in the main chain. However,
they are also intended to encompass polymers predominantly containing

atio
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| ester with an acid value of 9 ng KOH g, a softening

w 96/ 7?66 80[err]C (R + B) Gand a Vi scosi tyPefl'Iéﬁ?SRﬁ‘%sﬁ at
.- es for an

SRfer gPolfpSih, FRCHEBINY Hereghbr RCOaBRpR] pobaliites in

ookfield Kristalex F85 is a trademark of Hercu

whidh aHeralcsholf chinpeneAGebatain® frérivDl .to108 carbon atoms and
preferably 1 to 8 carbon atoms. The other groups may be amide groups
(polyester amides) or urethane groups (polyester urethanes).

Pure polyesters with the ester groups in the main chain are preferably
used.

Basically, any monomers which, after polymerization, form ester bonds
in the main chain (including polycérbonates) are suitable for production of the
PES. In addition to carbon atoms, they may also contain hetero atoms (S, N,
halogens, P). Besides acid and alcohol functions, other functional groups
may also be present. In particular any monomers of the type already used for
PES or the PES component of PUR hotmelt adhesives may be employed.
The terminal groups of the polyesters may be modified by after-reaction, for
example by esterification and transesterification. The terminal groups are
preferably OH, -COOH or urethane groups. The structural units for the
polyesters are dicarboxylic acids, hydroxycarboxylic acids and diols.

The dicarboxylic acid structural units may be used in any reactive form,
for example as free acid, acid chloride, ester (especially methyl ester), etc.
Suitable acids are aliphatic polycarboxylic acids, especially dicarboxylic acids
containing 1 to 36 carbon atoms, unsaturated and aromatic dicarboxylic acids
and dicarbpxylic acids containing the hetero atoms S, N and halogens
(bromoterephthalic acid, fluoroterephthalic acid). Specific examples of such
acids are oxalic acid, malonic acid, sebacic acid, azelaic acid, decane
dicarboxylic acid, dodecane dicarboxylic acid, dimethyl-1,4-cyclohexane
dicarboxylic acid ester, p-phenylene diacetic acid, 2,5-dimethyl terephthalic
acid, methyl terephthalic acid, 2,6-naphthyl dicarboxylic acid, 4,4'-isopropyl
dibenzoic acid, 1,2-ethylenedioxy-4,4'-dibenzoic acid. 4,4'-dibenzoic acid
(diphenic acid), sulfonyl-4,4'-dibenzoic acid. Succinic acid, glutaric acid,
adipic acid, isophthalic acid, terephthalic acid, phthalic acid and macro-
monomers (prepolymers) containing more than 36 carbon atoms are



2. Starting materials for polyurethanes a) - Diisocyanate = TMXDI, |PDl,

MDI - triisocyanate of hexanet hyl ene diisocyanate (Tol onate HDT,
Rhone- Poul enc) 15 ° b) - Diols: - Loxanol = 1,12-Cerr]-diol -
DVPA = di methyl ol propionic acid - Pluronic 6800 = PEG PPG PEG

pol vt et r ahy o VIDIGATOM 22000 - PEG 60007 = pol yet nIGHERHE/GT%A vy
6,000 - Abitol E is a trademark of Hercules for a technical hydroabietyl
al cohol particularly suitable.

’ Hydroxycarboxylic acid structural units may also be used in any
reactive form, for example as free acid, acid chioride, ester (especially methyl
ester), etc. Aliphatic hydroxycarboxylic acids containing several hydroxy and

5 carboxylic acid groups, but preferably one hydroxy group and one carboxylic
acid group, and 2 to 36 carbon atoms are suitable. The séme applies to
unsaturated and aromatic hydroxycarboxylic acids and to hydroxycarboxylic
acids containing hetero atoms, such as S, N and halogens. Specific
examples of suitable hydroxycarboxylic acids are 4-hydroxybenzoic acid,

10 pivalolactones, e-caprolactones, 6-hydroxy-2-naphthoic acid, lactic acid and
glycolic acid.

The polyol structural units may also be used in any reactive form, for
example as free alcohol, ester (especially acetic acid ester), etc. Aliphatic
polyols, especially diols containing 1 to 36 carbon atoms, are suitable. The

15 same applies to unsaturated and aromatic polyols and to polyols containing
the hetero atoms S, N and halogens. Specific examples of suitable polyols
are propane-1,2-diol, propane-1,3-diol, butane-1,4-diol, 1,4-cyclohexane
dimethanol, 2,2-dimethyl propane-1,3-triol, decanediol, 4,4'-dihydroxy-1,1'-
biphenyl, di-p-hydroxyphenyl propane, 1,4-hydroquinone, bicyclo{2.2.2}-

.20 octane dimethylene glycol, methyl-p-phenylene glycol

HO - (CH,), Q (CH,), - OH

where n = 1 to 30 (even in the m-position). Preferred polyols are pentane-
25 1,4-diol, ethylene glycol, hexane-1,6-diol, butane-2,3-diol, neopentyl glycol,
2-methyl butane-1,4-diol and macromonomers (prepolymers) containing more
than 36 carbon atoms, for example polyethylene glycol or poly(tetrahydro-
furan) diol.
Other suitable monomers and the relationship between monomers and
30 crystallinity are well-known to the expert (see; for example, Encyclopedia of



containing 4.75% OH and having a viscosity of 40,000 nPa.s at 40[err]C -
Ter at hane 1000 is a trademark of BASF for a pol ytetranethyl ene ether 25

- glycol with a nolecular weight of 1,000. - W5 1 s a reaction product of
- Terat hane 1000 and Desnodur V 44 in an OH:NCO ratio ‘'of 1:1.5, excess NCO

groups bei ng W&%@Sﬁ%{ihtq err]/Cerr] alcohol in a ratil‘b?iﬁﬁ&l@%% W52
n 1he

is a reaction he follow ng stdarting materials 1
ratio shown: Pol%e%%gig%% and Technology, keyv%grd “Polyesters”, pE&Ié%Dz‘??é 02194
128). _
Polyester amides are copolymers containing amide and ester groups
in the main chain. A statistical copolymer is produced by co-condensation of
5 the monomers. The monomers may be diacids, diamines, diols, amino acids,
hydroxy acids corresponding to the list for polyesters apart from the terminal
groups. They may be used in any reactive form. Block copolymers may be
obtained from various polyester blocks by linkage of, for example, carboxylic-
acid-terminated polyesters with diisocyanates (or NCO-terminated prepoly- |
10 mers). (Di)carboxylic acids may also be reacted with bisoxazolines or
oxazolidin-2-ones. Block copolymers may also be obtained from polyamides
and polyesters with the aid of isocyanates or by transesterification or
transamidation. The structural units for the polyesters and the polyamides
were mentioned above in reference to the polyesters. They are correspond-
15 ing compounds with amino groups instead of hydroxyl groups. Preferred
structural units are again diamines and diacids or amino- and acid-function-
alized monomers, such as lactam.
In another preferred embodiment, the binder is a polyurethane which
can be produced from the following components:
20 a) at least one aliphatic or aromatic diisocyanate, more particularly MDI,
TDI, HDI, IPDI and, above all, TMXD!,
b) at least one crystallizing diol, more particularly from the following
group:
- polyethylene glycol with an average molecular weight (number
25 average) in the range from 200 to 40,000, more particularly in the
range from 1,500 to 15,000 and preferably in the range from 4,000
to 8,000,
- pdlytetrahydrofuran with a molecular weight in the range from 200
to 4,000 and more particularly in the range from 1,000 to 3,000,
30 - acopolymer of ethylene oxide and propylene oxide with a molecu-
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600
: range from 400 to 10,000, the copolymer best being a block

copolymer of the PEG/PPG/PEG type with a PEG content of 10 to
80% and, optionally, _
5 - pol'yester diol, more particularly a polycaprolactone diol with a
molecular weight in the range from 200 to 50,000 and more
particularly in the range from 200 to 5,000,
c) optionally at least one diol capable of forming ions, more particularly
carboxylate, sulfate or ammonium ions,

10 d) optionally at least one polyol with a functionality of 3 or more, such as

glycerol and TMP, and

e) optionally at least one hydrophobic diol, more particularly from the
following group:
- . polypropylene glycol with a molecular weight in the range from 200

15 to 4,000 and more particularly in the range from 500 to 2,000 and

- an alkanediol containing 1 to 100 carbon atoms, more particularly
2 to 50 carbon atoms and preferably 5 to 30 carbon atoms,

the ratio of the isocyanate groups to the hydroxyl groups being

variable from 0.5 to 1.2:1 and more particularly from 0.7 to 1:1.

20 The polyurethanes may be produced both in a one-stage process and
in a two-stage process. In the two-stage process, a prepolymer is initially
prepared by partly prereacting the polyols, for example the hydrophilic
polyols, with the diisocyanate. The remaining polyol is then added.

However, the polyurethane according to the invention is preferably

25 produced in a one-stage process. In this process, all the starting materials
are initially mixed in the presence of an organic solvent at a water content of
less than 0.5% by weight. The mixture is- heated for about 1 to 30 hours and
more particularly for 1 to 5 hours to a temperature of 70 to 200°C, more
particularly to a temperature of 80 to 170°C and preferably toa temperatuke_

30 of 130 to 170°C. The reaction time can be shortened by the presence of



- PEG 1550 = pol yet hyl ene glycol, MN 1550 15 - PEG 35000 =

pol yet hyl ene glycol, MWV 35,6000 - Bentonite - Ca stearate |I. Production 20
1. In Exanples |, 1la - g and Ill., the PU was produced as in Exanple I. 2
except that the diols were also freed fromwater. 2. in Exanples |I. 2a -

"k, the PU was %{d;%ﬁfffkﬁ%s fol l ows: The PEE6000 (Lipoxol ’PW]Eb?S{%bﬁeat

di methyl ol pro Ic acld (Angus Cheme) were freed fromwater

20020, 0 | SRR ore w3 T, B °

resi-dual NCO igjimethyl benzylamine, bis-dimethylaminoethyl ether and bis-methylamino-

methyl phenol. Particularly suitable catalysts are 1-methyl imidazole, 2-
methyl-1 -vinyl imidazole, 1-allyl imidazolie, 1-phenyl imidazole, 1,2,4,5-
5 tetramethyl imidazole, 1-(3-aminopropyl)-imidazole, pyrimidazole, 4-
dimethylaminopyridine, 4-pyrrolidinopyridine, 4-morpholinopyridine, 4-methyl
pyridine. However, the one-stage process is preferably carried out without
a catalyst. Itis also advisable to leave out the solvent. Suitable solvents are
inert organic liquids with a boiling point below 200°C at normal pressure,
10 more particularly acetone.

The polyester urethanes are prepared in known manner from polyester
polyols and polyisocyanates, more particularly from polyester diols and
diisocyanates. The polyester polyols were described earlier on. They may
be reacted both with aliphatic isocyanates and with aromatic isocyanates.

15 Preferred diisocyanates are NDI, HDI, CHDI, IPDI, TMDI, m-TMXDI, p-
TMXDI, H,,-MDI, PPDI, 2,4-TDlI, 80:20-TDlI, 65:35-TDI, 4,4"-MDI, polymer-MDI
and n-TMI. Other suitable isocyanates are DDI 1410, TDI, MDI, 2,4-MD|;
Desmodur R, Desmodur RI, IEM and m-phenylene diisocyanate.

These and other bolyisocyanates are well-known to the expert (see

20 Encyclopedia of Polymer Science and Technology, keyword “Polyure-
thanes”, pages 244 to 248). The polyester urethanes are preferably
terminated by OH, COOH, ester and urethane groups.

Polyester urethanes (polyether urethanes) modified by terminal groups
are produced by initially preparing polyester urethanes (polyether urethanes)

25 containing terminal NCO groups. The free terminal NCO groups are then
reécted with preferably mono-reactive compounds known from urethane
chemistry. For example terminal alkyl groups containing 4 to 22 carbon
atoms may be introduced via fatty alcohols. Reactions with aromatic alcohols
and polyesters containing an OH or COOH group are also mentioned.

30 in one particularly preferred embodiment of the adhesive according to



reached after 2 h. 3. The adhesi ve was produced as follows fromthe

bi nder and the additives: 30 . The individual conponents were
conbined and nelted together with =~ WD 96/ 37566 - 18
PCT/EP96/02194 stirring Stirring is continued until a honbgeneous m xture

I s present. % g poured into nol dgqand renoved trpc?igp?,aﬁq% 24
ased

h. The Exarrpl es are on the follow ng conpositions (parts by wel
the invention, an NCO-terminated prepolymer based on an aromatic or

cycloaliphatic isocyanate and a polyglycol is initially prepared, after which

those NCO groups which have not been reacted off in this substoichiometric

reaction are saturated with aliphatic alcohols containing 4 to 22 carbon

5 atoms, with aromatic alcohols or with OH- or COOH-terminated pdlyesters SO
that reaction products free from reactive groups are formed.

Polyester/polyurethane mixtures may also be used as the binder. The

polyurethane may be a polyester urethane or a polyether urethane or a

mixture of a polyester urethane and a polyether urethane.

10 In addition to the binder, the adhesivé may contain the following
additives: '

a) 0 to 50% by weight and more particularly 0 to 20% by weight of at
least one crystallinity-modifying additive, more particularly from the
following group: salts of aromatic and aliphatic carboxylic acids (for

15 example Ca stearate), wax, polyacrylate, polyethylene, polyvinyl
acetate, polyamide, polyurethane and polyvinyl chloride and also
polyester or polyurethané where the binder is a polyurethane or a
polyester,

b) 0 to 20% by weight, more particularly 0 to 10% by weight and

20 preferably 0.1 to 5% by Weight of at least one fine-particle water-
insoluble pigment or filler, more particularly from the following group:
alkali metal stearate, graphite, talcum, TiO,, highly disperse silica
(Aerosil), bentonite, WOIIastonite, chalk, magnesium oxide and glass
fibers, |

25 c) 0 to 30% by weight and more particularly 0 to 10% by weight of at
least one non-volatile plasticizer, above all from the group of phtha-
lates, sebacates, phosphates, for example: diphenyl phthalate,
benzylbutylphthalate, trioctyl - phosphate and n-ethyl-o,p-toluene
sulfonamide, _
30 d) Oto 5% by weight and more particularly 0 to 2% by weight of at least
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one of the following additives: antioxidants, preservatives and dyes,
e) water and _

f 0 to 30% by weight and more particularly O to 10% by weight of at
least one tackifier, above all from the following group: terpene/phenol
resin, rosin/glycerol ester, polycyclopentadiene resin, hydrocarbon
resin and methy! styrene/styrene copolymer.

The type and quantity of additives do of course vary according to the
binder. The above list applies above all to polyesters. For polyurethanes,
more particularly polyether urethanes, recommended crystallinity modifiers
are PEG, PPG, PTHF and/or a polyester added in quantities of 0 to 50% by
weight and more particularly 10 to 40% by weight. Additions of O to 50% by
weight, more particularly 0 to 30% by weight and above all O to 10% by |
weight of at least one water-miscible hydrophilic plasticizer from the group
consisting of glycerol, ethylene glycol and diglyme are recommended as the
non-volatile plasticizer.

The water content of the adhesive is between 0 and 15% by weight
and, more particularly, is well below 5% by weight, as measured by the Karl
Fischer method. The percent_ages by wgight shown are based on the
adhesive as a whole.

The plasticizers éll have a boiling point above 150°C at normal
pressure. Accordingly, the adhesive is substantially free from readily volatile
solvents. |

The binder and the additives are mixed in the melt, preferably until no
differences in homogeneity ére visually discernible.

The adhesive thus obtained may be brought into any required shape,
for example flakes, films or sticks. Adhesive sticks with a circular, elliptical
or angular cross-section are preferred.

In its ready-to-use form, the adhesive no longer contains any reactive
groups. Finally, it contains less than 10% by weight and preferably less than
5% by weight of volatile organic constituents with a 'boiling temperature below



Examples Il1. 1a - v a Dynacoll 7360: Dynacoll 7140 = 30: 70 b Dynacol
7360: Dynacoll 7140: Ca stearate = 30: 70: 5 c Dynacol | 7360: Dynacol
7110 = 30: 70 5 d Dynacol | 7360: Dynacoll 7110 = 20: 80 e Dynacol
7340: Dynacoll 7140 = 30: 70 f Dynacol | 8350: Dynacoll 7220 = 30: 70 ¢

Dynacol | 8350; g?g gg38250 = 50: 50 h 1§ynacoll 7360: ﬁggm,oﬂgg

butylbenzylph 8.5: 66.5: 5 10 Dynacol
7140: butyl be %%+ hthalate = 27: 63: 10 | Eynacoll 7360: Dynacol | 7140:
butylbenzylphthal = 24: 56: 20 k Dynacol | 7360: Dynacoll 7110: Foral

85 = 30: 60: 10 The adhesive according to the invention is suitable above all for
bonding substrates. To this end, the adhesive is activated by internal and/or
external friction, the substrates are ﬁtted together with the now tacky

5 adhesive in between and, finally, the adhesive is allowed to set by leaving for
a few seconds to a few days.

When the adhesive is rubbed onto paper, a 2 to 200 um and preferably

10 to 100 um thick film is formed at a speed of 1 to 500 cm/sec. and

preferably 2 to 100 cm/sec., under a pressure of 1.0 kPa to 10 MPa,

10 .pref"erably 5.0 kPa to 5.0 MPa and more preferably 10 kPa to 1 MPa and at

' a temperature of 20°C.

The adhesive accbrding to the invention has the following advantages:
- ltrequires little or no packaging for normal ambient conditions (20°C/50%
relative air humidity).

16 - Its composition does not have to be shown on a label.

- It is non-inflammable.

- It is mechanically activated by rubbing under light pressure.
- ltis non-stringing.

- The bond can be broken by heating.

20 - Paper does not curl after application of the adhesive.

- The setting rate of the adhesive is very high: the adhesive feels dry (and
non-tacky) only a few seconds after application.

- The adhesive is easy to produce by virtue of its rapid recrystallization and
its low melt viscosity.

25 The properﬁes mentioned above apply above all to PES binders.
Some other binders produce other positive properties. For example, the
polyether urethanes are easy to wash out from fabrics or at least their binding
effect can be eliminated with water. Recrystallization can also be delayed so
that the bond can be corrected. |

30 The invention is illustrated by the following Examples:



I Dynacol | 7360: Dynacoll 7110: Bevitack 95 = 30: 60: 10 m Dynacol |l
7360: Dynacoll 7110: Kristalex r F85 = 30: 60: 10 15 n Dynacol | 7110:
PES1 = 70: 30 o Dynacol | 7360: PES2 = 10: 90 p Capa 240: Dynacoll 7110
=30: 70 ¢ Dynacol | 7360: Dynacoll 7110: bentonite = 30: 70: 10 r

Dynacol | 7110 WERBRTSE 30" " Dy nacel | haso: Dynacol | FLTI SHP91N4,
acryl (ilt e = 20:| 80: g Lg! &n; giag I 7110:_ PE§4 = 70: 30 v Dynacol | 711 O:
PES5 = 70: 30 'w = PES6 = 60: 40

) 1).  Starting materials for PES
- Dynacoll 7360, a partly crystalline copolyester based on adipic acid
and hexanediol with a hydroxyl vaiue of 27 to 34 mg KOH/g (DIN
5 53240), an acid value of <2 mg KOH/g (DIN 53402), a melting point
of 60°C (DSC), a softening point of 65°C (R + B, ISO 4625), a viscosity
of about 2,000 mPa-s at 80°C (Brookfield LVT 4) and a molecular
weight (from the hydroxyl value) of about 3,500.
- Dynacoll 7140, an amorphous copolyester based on terephthalic acid, -
10 isophthalic acid, ethylene glycol, butane-1,4-diol and hexanediol with
a hydroxyl value of 18 to 24 mg KOH/g (DIN 53240), an acid value of
< 2 mg KOH/g (DIN 53402), a glass transition temperature of about
+40°C (DSC), a softening point of 90°C (R + B, ISO 4625), a viscosity
of 100 mPa-s at 130°C (Brookfield LVT 4) and a molecular weight
15 (from the hydroxyl value) of about 5,500.
- Dynacoll 7110, an amorphous copolyester based largely on tereph-
thalic acid, pentane-1,4-diol and hexanediol with a hydroxyl value of
50 to 60 mg KOH/g (DIN 53240), an acid value of 8 to 12 mg KOH/g
(DIN 53402), a glass transition temperature of +10°C (DSC), a
20 softening point of 60°C (R + B, ISO 4625), a viscosity of 10 Pa-s at
100°C (Brookfield LVT 4) and a molecular weight (from the hydroxyl
value) of 2,000. '
- Dynacoll 7220, a liquid copolyester based on terephthalic acid, adipic
acid, 2-methylbutane-1,4-diol and butane-1,4-diol with a hydroxyl

25 value of 27 to 34 mg KOH/g (DIN 53240), an acid value of < 2 mg

KOH/g (DIN 53402), a glass transition temperature of -20°C (DSC), a
viscosity of 5 Pa-s at 100°C (Brookfield LVT 4) and a molecular weight
(from the hydroxyl value) of about 3,500.

- Dynacoll 7340, a partly crystalline copolyester with a hydroxyl value

30 of 27 to 34 mg KOH/g (DIN 53240), an acid value of < 2 mg KOH/g



25 M xtures of polyester urethanes and pol yether urethanes x - PES 4
33.3% - (Pluronic 6800: DWMPA: Loxanol: TMXDI = 1: 8.4: 0.8: 9.7) 66. 7%y

- PES 4 7.5% - (Pluronic 6800: DWPA: Loxanol: TMXDI = 1. 8.4:
0.8: 9.7) 63.7% 30 - Dynacol | 7110 17.5%- PEG 600 11. 3%
15 3905 wo eerarses 22 15 PCT/EPO6/ 0234 EpaRiies' '

(DIN 53402), a melting point of 92°C (DSC), a glass transition
temperature of -40°C (DSC'). a softening point of 100°C (R + B, ISO
4625), a viscosity of 3 Pa-s at 130°C (Brookfield LVT 4) and a
molecular weight (from the hydroxyl value) of about 3,500.
5 - Dynacoll 8350, a carboxyl-containing copolyester with an acid value
of 26 to 30 mg KOH/g (DIN 32402), a glass transition temperature of
-560°C (DSC), a viscosity of 140 Pa's at 20°C (Brookfield LVT 4) and -
a molecular weight of about 4,000.
- Dynacoll 8250, a carboxyl-containing copolyester with an acid value
10 of 15 to 19 mg KOH/g (DIN 32402), a glass transition temperature of
-50°C (DSC), a viscosity of 140 Pa-s at 20°C (Brookfield LVT 4) and
a molecular weight of 6,000.
Dynacoll is a trademark of Huls AG.
- Capa 240 is a trademark of Interox Chemicals Ltd. for a linear poly-e-
18 caprolactone with a hydroxyl value of 28 mg KOH/g, an acid value of
- < 0.5 mg KOH/g, a melting range of 55 to 60°C and a molecular weight
of about 4,000. '
- PES1 is a polyester urethéné of Dynacoll 7360 and Desmodur W in a
molar ratio of 2:1.
20 - PES2 is a polyester urethane of Dynacoll 7360, Dyhacoll 7140 and
Desmodur W in a molar ratio of 1:2:2.
- PESS is a polyester urethane of Dynacoll 7360 and TMXD! in a molar
ratio of 2:1. .
- PES4 is a polyester urethane of Dynacoll 7360 and IPDI in a molar
25 ratio of 2:1.
- PESS is a polyester urethane of Dynacoll 7360 and 2,4'-MDI in a molar
ratio of 2:1.
- PESES is a polyester urethane modified with terminal octyl dodecanol
groups: Dynacoll 7360 and IPDI are reacted in a molar ratio of 2:3.
30 The product of this reaction is reacted with octyl dodecanol so that the



a) Terathane 1 000: Desnodur 44: Abitol E: Dynacoll 7360: Cferr] al cohol
51.3:20.1 :5.7: 19.6:3.3 b) Terathane 1000: Desnodur 44: Abitol E:

Dynacol | 7360: Cerr] alcohol 5 56.0:22.0:6.3: 10.9:4.9 c¢) .
Ter at hane 1000: Tol onate HDT: Abitol E: C[err]alcohol 32.7:37.1 :17.6:15.3

Torat hane  1000VCRP3TRBE IO Mo tol & 8rr] i conol ai%I/GESEZSY  ©
236 1) Jerathane N conigh 90 ¥seiPBork il o ISk b8! SB8lesterl
) diisocyanate to alcohol is 2:3:2.
- Foral-85 is a trademark of Hercules for a hydrogenated rosin/glycerol
ester with an acid value of 9 mg KOHIg, a softening temperature of
5 80°C (R + B) and a viscosity of 100 mPa-s at 160°C (Brookfield).
- Kristalex F85 is a trademark of Hercules for an a-methyl styrene/
styrene copolymer with a softening point of about 85°C (R + B).
- Bevitak 95 is a trademark of Bergvik for a tackifier.
- Desmodur W is a trademark of Bayer AG for 12-H-MDI.
10
2. Starting materials for polyurethanes
a) - Diisocyanate = TMXDI, IPDI, MDI .
- triisocyanate of hexamethylene diisocyanate (Tolonate HDT,
- Rhone-Poulenc)

15 b) Diols:

- Loxanol
- DMPA
- Pluronic 6800

1,12-Cg-diol
dimethylol propionic acid

PEG-PPG-PEG block copolymer containing

20% PPG: MW 8,500

PTHF 2000 = polytetrahydrofuran, MW 2,000

PEG 6000 = polyethylene glycol, MW 6,000

- Abitol E is a trademark of Hercules for a technical hydroabietyl alcohol
containing 4.75% OH and having a viscosity of 40,000 mPa-s at 40°C.

- Terathane 1000 is a trademark of BASF for a polytetramethylene ether

20

25 glycol with a molecular weight of 1,000.
- WS 1 is a reaction product of Terathane 1000 and Desmodur V 44 in
an OH:NCO ratio of 1:1.5, excess NCO groups being reacted with
C,./C,, alcohol in a ratio of 20:80.
- WBS2 is a reaction product of the following starting materials in the
30 ratio shown:



g) WSl : Dynacoll 7360: Dynacoll 7130 15 62.5: 33.3: 4.2 h) Ws2:
Dynacol | 7360: Dynacoll|l 7140: butyl benzyl phthal ate: alum niumsilicate:
Kristallex F 85 60:26.7;3.3:5.3: 1.3: 18.3 i) W51 : Dynacoll 7360:
Dynacol | 7100: Abitol E: butyl benzyl pht hal ate: 20 al um ni um

silicate: Kri W¢1%§t57§6§5 57.3:21.3: 1.0:44.3:8.5:2.6:5. p&y/EMSS02HE2CcO! |

7360: Dynacol | utyl benzyl phthal ate: alum niumsilicate

57.7:30.8:3.9:6. 2! fyrathe 1600 : Y5fbndtd #5P" Abftdf : Cyq alconol =31.4: 356
) :8.4:236. :
- WS3 is a reaction product of the following starting materials in the

ratio shown:
5 Terathane 1000 : Tolonate HDT : Abitol E : C,, alcohol =22.5: 31.8
:14.7 . 16.1.
- WS4 is a reaction product of the following starting materials in the
ratio shown: _
Terathane 1000 : Tolonate HDT : Abitol E : C,4 alcohol : C,q alcohol =
10 ~ 21.5:356:14.3:5.1:135.
3..  Additives
- PEG 600 = polyethylene glycol, MW 600
- PEG 1550 = polyethylene glycol, MW 1550
15 - PEG 35000 = polyethylene glycol, MW 35,000
- Bentonite

- Ca stearate

i Production _
20 1. In Examples 1, 1a- g and lll., the PU was produced as in Example I. 2
except that the diols were also freed from water.
2. in Examples |. 2a - k, the PU was produced as follows:
The PEG 6000 (Lipoxol, Huls) and the dimethylo! propionic acid
(Angus Chemie) were freed from water for 2 h at 80°C in an oil pump
25 vacuum. m-TMXDI (Cyanamid) is then added and the mixture .is
heated to 145°C. The theoretical NCO content of 0% residual NCO is
reached after 2 h. |
3. The adhesive was produced as follows from the binder and the
additives: _
30 - The individual components were combined and melted together with



88.3:11.8 n) W54: Dynacoll 7140 65.2 : 34. 8 WD 96/ 37566 '
23 PCT/ EP96/ 02194 111 Tests 1. Bonds Bondi ng was general ly

carried out as follows: pressure about 500 kPa, speed: about 100 cnisec.,
~roomtenperature, filmthickness: about 50 5 [err]m
WO 96/37566 , 18 PCT/EP96/02194

stirring. Stirring is continued until a homogeneous mixture is present.

The melt was poured into molds and removed therefrom after 24 h.

The Examples are based on the following compositions (parts by
weight): |



2. Tests were carried out to deternine: a) Adhesive strength after 10
secs.: the ends of a strip of cardboard were joined to forma ring and the
adhesion time was subsequently evaluated (result expressed as tine). A
strip of cardboard neasu- 10 ring 29.1 cmx 5 cmfor a thickness
of 250 g/nmferr] is used. Measuring fromthe edge, a 2 cmw de margi n of one
narrow si of the strip is coated with adhesive on one side. The ends of
the stri re then joined together to forma ring and pressed together for
10 second®. The tinme el apsing before the ring breaks open again is
measur ed. §15 b) Adhesive strength after 1 day: Soennecken copier
paper (5 Spezial Copier) is bonded with the adhesive. Test for tearing
of paper gfter 1 da_x‘ (percent age of paper torn (P) / separation (T)).
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c) Tensile shear strength of wood/ wood bonds: two beechwood test specinens
are coated wth adhesive at their ends and fitted 20 together in
such a way that the two adhesive-coated ends overlap by 2 cm (area bonded 2
cmx 2.5 cn). The test specinens are fixed with two cl anps and neasured
after 24 hours. The result is expressed in Nm®. d) Rubbing: rubbing onto
Soenneck copi er paper (5015 Spezial 25 Copier). The result is
exp?esseggas school marks. e) Crystallinity : measurenment of the DSC curves
(S: enth@py of fusion, peak melting tenperature. The peak may be
structured or consists of several peaks. The tenperature for the'largest

peak is ﬁown. 1st heating; R recrystallization, peak recrystallization

w .

= — :

g 5
LS55 58 E8585E88888%
>8888888 88RISIRSIBIISI
a v «© -
= :

o

N

15.2)
: 15.2)

PU (PEG 6000 : DMPA : TMXDI =1:8.37:8.9)

PU (PEG 6000 : DMPA : TMXDI = 1:8.37 : 8.9)
.PEG 200

PU (PEG 6000 : DMPA : TMXDI =1:8.37:8.9)
Glycerol

PU (PEG 6000 : DMPA : TMXDI = 1:8.37 : 8.9)
Diglyme

PU (PEG 6000 : DMPA : TMXDI =1:8.37:8.9)
Glycol

PU (PEG 6000 : DMPA : TMXDI =1:8.37:8.9)
Glycol

PU (PEG 6000 : DMPA : TMXDI =1:8.37:8.9)
Neutralized with NaOH

PU (PEG 6000 : DMPA : TMXDI =1:0.86: 1.67)

PU (PEG 6000 : DMPA : TMXDI = 1 : 8.37 : 8.9)
PU (PEG 6000 : DMPA : TMXDI =1:15

PU (PEG 6000 : DMPA: TMXDI =1:15

PEG 200

h)

WO 96/37566

a)
b)
c)
d)
e)
f)

g)
)

)

k)



30 tenperature - 2nd heating;
10[err]Cmn., cooling in WO 96/ 37566
PCT/ EP96/ 02194 a stream of nitrogen). f) Setting behavior - eval uation of

crystallinity under a polarization mcroscope (tendency to_cryst '
char act eri zed W© 96{37566s! ow or "none"). 2 g) Mel tPQT’ﬁ’@&%#‘&f

-60[err]C to +100[err]C,
- 24

(Epprecht): 125[err] C [ Pas]
) Examples Il. 1a-v

10

15

20

25

30
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Dynacoll 7360 :
Dynacoll 7360 :
Dynacoll 7360 :
Dynacoll 7360 :
Dynacoll 7340 :
Dynacoll 8350 :
Dynacoll 8350 :
Dynacoll 7360 :
: Dynacoll 7140 :
Dynacoll 7140 :
Dynacoll 7110 :
Dynacoll 7110 :
Dynacoll 7110 :

Dynacoll 7360

Dynacoll 7360 :
Dynacoll 7360 :
Dynacoll 7360 :
Dynacoll 7360 :
Dynacoll 7110 :
Dynacoll 7360 :

Dynacoll 7140 =
Dynacoll 7140 :

Dynacoll 7110 =
Dynacoll 7110 =
Dynacoll 7140 =
Dynacoll 7220 =
Dynacoll 8250 =
: butylbenzylphthalaté =285:66.5:5

Dynacoll 7140

PES1=70:30
PES2=10:90

30:70
Ca stearate =30: 70: 5
30:70
20: 80
30:70
30:70
50: 50

butylbenzylphthalate =27 : 63 : 10
butylbenzylphthalate = 24 : 56 : 20

Foral 856=30:60: 10
Bevitack 95=30:60: 10
Kristalexr F85 = 30:60: 10

Capa 240 : Dynacoll 7110=30:70

Dynacoll 7360 :

Dynacoll 7360

Dynacoll 7360

Dynacoll 7110 :
: Dynacoll 7110 : butylbenzylphthalate =20 : 80: 2.5
Dynacoll 7110 '

PES3=70:30

PES4=70:30
PES5=70:30
PES6=60:40

bentonite =30:70: 10

: Dynacoll 7110 : polyethyl acrylate =20:80: 5
Dynacoll 7110 :
Dynacoll 7110 :
Dynacoll 7110:

Mixtures of polyester urethanés and polyether urethanes

X

PES 4

(Pluronic 6800 : DMPA : Loxanol : TMXDI=1:8.4:0.8:9.7)

PES 4

(Pluronic 6800 : DMPA : Loxanol : TMXDI=1:8.4:0.8:9.7)

Dynacoll 7110
PEG 600

33.3%

7.5%

17.5%
11.3%

66.7%

63.7%



[err] [err] [err]

WO 96/37566 22 o PCTIEP961021 94

Examples lll. 1a) - m)
a) Terathane 1000 : Desmodur 44 : Abitol E : Dynacoll 7360 : C,4 alcohol

51.3:20.1:56.7:196:3.3
b) Terathane 1000 : Desmodur 44 : Abitol E : Dynacoll 7360 : C,4 alcohol
5 56.0:22.0:6.3:10.9:4.9
c) Terathane 1000 : Tolonate HDT : Abitol E : C,,alcohol
327:37.1:17.6: 153
d) Terathane 1000 : Tolonate HDT : C,, alcohol
34.7:39.4:259
10 e) Terathane 1000 : Tolonate HDT : Abitol E : C,g alcohol
31.4:356:99:236
fy Terathane 1000 : Tolonate HDT : Abitol E : C, alcohol : C4 alcohol
326:36.9:14.8:10.2:55
g) WSH1 : Dynacoll 7360 : Dynacoll 7130
15 62.5:33.3: 4.2
h) WS2 : Dynacoll 7360 : Dynacoll 7140 : butylbenzylphthalate : aluminium
silicate : Kristallex F 85
60:26.7:3.3:53:1.3:183
i)  WS1 : Dynacoll 7360 : Dynacoll 7100 : Abitol E : butylbenzylphthalate :
20 aluminium silicate : Kristallex F 85
57.3:21.3:10:1.3:85:26:53
k) WS3: Dynacoll 7360 : Dynacoll 7100 : butylbenzYlphthaIate : aluminium
silicate
, 57.7:308:39:62:1.5
25 ) WS4 : Dynacoll 7140
88.3:11.8
m) WS4 : Dynacoll 7140
65.2:34.8



[err] WO 96/ 37566

CLAI MS 1.

t enper at ur e,

_ 29 PCT/ EP96/ 02194
A process for bonding substrates with a water-free or

substantially water-free, partly crystalline adhesive solid at room

character- ized in that the adhesive is acti i
and/ or ext er n)NOf96/37566, the 5 subst rét es are joi ned %&3@%@&’%%&
now tacky adhesive in bet ween and, finally, the adhesive is allowed to
by Ieaving follla ffestsseconds to a few

10

16

20

25

30

1.

Bonds

Bonding was generally carried out as follows: pressure about 500 kPa,

speed: about 100 cm/sec., room temperature, film thickness: about 50

pm.

Tests were carried out to determine:

a)

b)

d)

Adhesive strength after 10 secs.: the ends of a strip of cardboard
were joined to form a ring and the adhesion time was subsequently
evaluated (result expressed as time). A strip of cardboard measu-
ring 29.1 cm x 5 cm for a thickness of 250 g/m? is used. Measuring
from the edge, a 2 cm wide rhargin of one narrow side of the strip is
coated with adhesive on one side. The ends of the strip are then
joined together to form a ring and pressed together for 10 seconds.

'The time elapsing before the ring breaks open again is measured.

Adhesive strength after 1 day: Soennecken copier paper (5015
Spezial Copier) is bonded with the adhesive. Test for tearing of
paper after 1 day (percentage of paper torn (P) / separation (T)).
Tensile shear strength of wood/wood bonds: two beechwood test
specimens are coated with adhesive at their ends and fitted
together in such a way that the two adhesive-coated ends overlap
by 2 cm (area bonded 2 cm x 2.5 cm). The test specimens are fixed
with two clamps and measured after 24 hours. The result is
expressed in N/mm?2.

Rubbing: rubbing onto Soennecken copier paper (5015 Spezial
Copier). The result is expressed as school marks.

Crystallinity : measurement of the DSC curves (S: enthalpy of
fusion, peak melting temperature. The peak may be structured or
consists of several peaks. The temperature for the largest peak is
shown.  1st heating; R: recrystallization, peak recrystallization

temperature - 2nd heating; -60°C to +1 00°C, 10°C/min., cooling in

r nal
t he
set



days. 2. A process as clained in claim1l, characterized in that the solid
adhesive produces a 2 to 200 [err]mand preferably 10 to 100 [err]mthick
filmwhen 10 applied to paper at a speed of 1 to 500 cm sec. and
preferably 2 to 100 cm sec. under a pressure of 1.0 kPa to 10 MPa
preferably 5. WORS/3T5660 MPa and nore pédferably 10 kPaPGI/EPOBIO2494 at a
_ tenperature of 20[err]C 3. A water-free or substantially water-free,
partly crystalline adistsganeofnitiogea). r oom t enperature, characterized a) by

oo Tt o W S0Der SERing Banavir o svaleSiisruel B SRR Woust = diiafialEh 10°T,
150 mJ/ ng, nore parthﬁ&ogﬁflkzg%r‘nééhcﬁgo STHI1i28 Charsdterized ¥s 28pid0sitv 68/ Y,

- b) by at |east one cryst ion npetature, as determ ned by DSC, at 20
~to 110[err] C and prefmomdd)y at 30 to 80[err] C and c) by

5 g) Melt viscosity (Epprecht): 125°C [Pas]



a crystallization rate of a few seconds to a few days, as determ ned by
obser- 20 vation under a pol arization m croscope. 4. An adhesi ve as
claimed in claim3, characterized in that it consists of 25 to 100% by

wei ght of binder and 0 to 75% by wei ght of additives, the binder consisting
of a) at |least one partly crystalline polyester and b) at |east one

anor phousgand/ or |iquid polyester, polyester am de or pol yester urethane 25
with nol eBul ar wei ghts MNerr] of 1,000 to 20,000. 5. An adhesi ve as
clained i@ claim3 or 4, characterized in that, in addition to the binder,

it c'ontai\sthefollovvirg additives: a) 0 to 50% by wei ght of at |east one
crystallimity-nodi fyingladditive, b) 0 to 20% by wei ght of at |east one
fine-part!ﬂcle wat er - igrsdl ubl e pi gment or 30 - filler, nore particularly
fromthe&ollowing g®ug: alkalih netal stear@&Q Q8 « L8 + + + 1+
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WD 96/ 37566 30 PCT/ EP96/ 02194 gr aphite,
talcum Ti 2, bentonite, wollastonite, chalk and pyrogenic silica
(Aerosil), magnesi um oxi de and glass fibers, ¢c) 0 to 20% by wei ght and
preferably 0 to 10% by wei ght of at |east one non- volatile plasticizer, 5
d) 0 to 5% by weight of at | east one of the follow ng additives:

anti oxi dapits, pyeservativqs, dyes and perfunes, e) 0 to 15% by wei ght and
more par@cularly 0 to 5%|by weight of water and f) 0 to 30% by wei ght of
at | east &ne tagkifier.
Sy
- o -]
Y4 -]
2 5|9 3
il 8_ - . © 9 °
; . %) o~ W O g
) -~ < g 8 « A
o > S = 2 2 =
a. 3] £ £ E E £
3 -— l\co&- O
(14 Ny AT M)
w
3
S N bR &
o 8 B © VW W 7]
—~ S— — e ] S
o = - - o B B -
S|E & EEE &
S | ® ® N N N ~
£
o
Yl
Saae
5 8 ©O O ©Q © © O
© ceoeg88°e-° o O
[o -
& =)
c
=
7]
3 @ < M MO N W
S5 2 c\!tn_x':m_ M - O ®
2 5 O OO0 O oo © o6 G o
1
- o
[ ‘D
At c
~ )
-
_5 K
3 g 3
= = > .:.c.:.c.c.cg.c.c".,c.c
) = T ¥T ¥ T OV X T X O ¢ ¢
[ N NN N N O AN & v &N o
w L FAANAYRXNRKIATTARNAAR
-
@ e
° —~ O
£ S lyy 9% ol Q @
£ 3
e g £ | & o N N O - mom<F NN
e |
0 . ()
Py = N e, A~ o~ P e I e N
e O g ® 80 00 0 B ~=TSX <=
— -
© 8§ | 8¢
S - W2 =




6. An adhesive as clained in claim3, characterized in that it consists
of 10 25 to 100% by wei ght of binder and O to 75% by wei ght of
additives, the binder being based on pol yurethane or a m xture of

pol yur et hanes whi ch can be produced fromthe foll owi ng conponents: a) at

| east one aliphatic or aromatic diisocyanate, preferably fromthe follow ng

group: M«, TDI § HDI, |IPDI} and above all TMXDI, 15 b) at |east one
‘crystal | iSi ng p¢l yester or| polyether diol, nore particularly fromthe
foll owi nggroupy] - polyethyl ene glycol with a nol ecul ar wei ght (nunber
average) @f 200|to 40,000,| - pol ytetrahydrofuran with a nol ecul ar wei ght of
200 to 4400, 2( 8 clopol yner of ethylene oxide and propyl epe oxi de
vvithami‘ﬂ_!ecular e | H & &N &N & b
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wei ght of 200 to 40,000, preferably a block copolyner with the structure
PEGE PPE PEG and with a PEG content of 10 to 80% by weight, and - a

pol yester diol, nore particularly polycaprolactone with a nol ecular, 25

wei ght of 200 to 50,000, c) optionally at |east one diol capable of formng
lons, nmore particularly carboxylate ions, d) optionally at |east one polyol

with a fupctionglity of 3 or (higher, such as glycerol and TMP, and 30 e)
optional I at |gast one hydradphobic diol, nore particularly fromthe
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WD 96/ 37566 31 PCT/ EP96/ 02194 f ol | owi ng
group: - polypropylene glycol with a nmolecular wei ght of 200 to 4,000 and -
al kanedi ol containing 1 to 100, preferably 2 to 50 and nore preferably 5 to
30 carbon atons, 5 the ratio of the isocyanate groups to the hydroxyl
groups bei ng WOIigE/BP5660m 0.5 to 1.2:1 29 nore partlculaﬁﬂ'tElPSG%ZG% to
1:1. 7. An adhesive as clained in claim3 or 6, characterized in that, in

addition to tigpLAIMSler, it contains the followi ng additives: a) 0 to 50%by
wei ght of at |east one crystalllnlty nodi f |ng add|t|v

particul arly flr om #hpraeassdar Renging substraiespit) arwe nfae%arﬁivg@r}tially

water-free, partly crystalline adhesive solid at room temperature, character-
ized in that the adhesive is activated by internal and/or external friction, the
5 substrates are joined together with the now tacky adhesive in between and, '
finally, the adhesive is allowed to set by leaving for a few seconds to a few
days.
2. A process as claimed in claim 1, characterized in that the solid
adhesive produces a 2 to 200 um and preferably 10 to 100 um thick film when
10 applied to paper at a speed of 1 to 500 cm/sec. and preferably 2 to 100
cm/sec. under a pressure of 1.0 kPa to 10 MPa, preferably 5.0 kPa to 5.0
MPa and more preferably 10 kPa to 1 MPa and at a temperature of 20°C.
3. A water-free or substantially water-free, partly crystalline adhesive
solid at room temperature, characterized a) by a degree of crystallization, as
15  determined by DSC, in the range from -40°C to +120°C to which corresponds
an enthalpy of fusion of 10 to 150 mJ/mg, more particularly 15 to 80 mJ/mg
and preferably 20 to 70 mJ/mg, b) by at least one crystallization temperature,
as determined by DSC, at 20 to 110°C and preferably at 30 to 80°C and c) by
a crystallization rate of a few seconds to a few days, as determined by obser-
20 vation under a polarization microscope.
4, An adhesive as claimed in claim 3, characterized in that it consists of
25 to 100% by weight of binder and 0 to 75% by weight of additives, the
binder consisting of a) at least one partly crystalline polyester and b) at least
one amorphous and/or liquid polyester, polyester amide or polyester urethane
25  with molecular weights MW,, of 1,000 to 20,000. '
5. An adhesive as claimed in claim 3 or 4, characterized in that, in
addition to the binder, it contains the following additives:
a) 0 to 50% by weight of at least one crystallinity-modifying additive,
b) 0 to 20% by weight of at least one fine-particle water-insoluble plgment or
30 filler, more particularly from the following group: alkali metal stearates,'

N



b) 0 to 20% by weight of at |east one fine-particle water-insol uble pignent
or filler, nore particularly fromthe followi ng group: alkali netal
stearates, graphite, talcum Ti(ferr], bentonite, wollastonite, chalk and
pyrogenic silica (Aerosil), 15 c) 0 to 50%by weight, preferably 0 to
30% by wei ght w@deg/aysegarticularly 0 to 3M% by wei ght ofPGT/ER8/02484
non-vol atil e plasticizer, preferably fromthe group of follow ng

wat er - m sci bl e hy [:H(Fpﬂblﬂaldunwm%lhérﬂﬁmlﬁ vedliestonite, chalkyamd pyrggenid siicd
Diglyne, d) O to 5% by weight of at |east one of the follow ng additives:
ant i-oxi dant s, 20(Aer03|) FRagnasium;oxide agg glass{iPeses f unes, and e) 0 to 15% by

RN o RO B Ao o e b oo e
volatile plasticizer,
5 d) 0to 5% by weight of at least one of the following additives: antioxidants,
preservatives, dyes and perfumes
e) 0to 15% by weight and more partlcularly 0 to 5% by weight of water and
f) 0 to 30% by weight of at least one tackifier.
6. An adhesive as claimed in claim 3, characterized in that it consists of
10 25 to 100% by weight of binder and 0 to 75% by weight of additives, the
binder being based on polyurethane or a mixture of polyurethanes which can
be produced from the following components: _
a) at least one aliphatic or aromatic diisocyanate, preferably from the
following group: MDI, TDI, HDI, IPDI and above all TMXDI,

15 b) at least one crystallizing polyester or polyether diol, more particularly from

the following group: |

- polyethylene glyco! with a molecular weight (number average) of 200
to 40,000,

- polytetrahydrofuran with a molecular weight of 200 to 4,000,

20 - copolymer of ethylene oxide and propylene oxide with a molecular
weight of 200 to 40,000, preferably a block copolymer with the
structure PEG/PPG/PEG and with a PEG content of 10 to 80% by
weight, and

- a polyester diol, more particularly polycaprolactone with a molecular

25 weight of 200 to 50,000,

c) optionally at least one diol capable of forming ions, more particularly
carboxylate ions,

d) optionally at least one polyol with a functionality of 3 or higher, such as
glycerol and TMP, and

30 e) optionally at least one hydrophobi¢ diol, more particularly from the.
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in that it contains no reactive groups and |l ess than 10% and, nore parti cu-
larly, less than 5% of volatile solvents. 25 9. An adhesi ve as cl ai ned
in at |east one of clainms 3 to 8, characterized by its geonetric form nore
- particularly in the formof a stick of circular, elliptical or angul ar
cross- sect i on WO096/3&5860cess for producidfy the adhesi ve RCTERAS/OA194

|l east one of claims 3 to 9, characterized in that 30 - the binder is
protuced wi t hout folowdhg grdup:optionally in the presence of a WO 96/ 37566
32 PCT/ EP96( 02194 \ .

- polypropylene glycol with a molecular weight of 200 to 4,000 and

- alkanediol containing 1 to 100, preferably 2 to 50 and more preferably
5 to 30 carbon atoms, '
5 the ratio of the isocyanate groups to the hydroxyl groUps being variable from
0.5 to 1.2:1 and more particularly from 0.7 to 1:1. '
7. An adhesive as claimed in claim 3 or 6, characterized in that, in
addition to the binder, it contains the following additives:
a) 0 to 50% by weight of at least one crystallinity-modifying additive, more

10 particularly from the following group: PEG, PPG, THF and polyester,

b) 0 to 20% by weight of at least one fine-particle water-insoluble pigment or
'filler, more particularly from the following group: alkali metal stearates,
graphite, talcum, TiO,, bentonite, wollastonite, chalk and pyrogenic silica
(Aerosil),

16 c) 0to 50% by weight, preferably 0 to 30% by weight and more particularly

| 0 to 10% by weight of at least one non-volatile plasticizer, preferably from
the group of following water-miscible hydrophilic plasticizers: glycerol,
ethylene glycol and Diglyme,

d) 0to 5% by weight of at least one of the following additives: antioxidants,

20 preservatives, dyes and perfumes, and
e) 0 to 15% by weight and, more particularly, 0 to 5% by weight of water.
8. An adhesive as claimed in at least one of claims 3to 7, characterized
in that it contéins no reacﬁve groups and less than 10% and, more particu-
larly, less than 5% of volatile solvents.

25 9.  Anadhesive as claimed in at least one of claims 3 to 8, characterized
by its geometric form, more particularly in the form of a stick of circular,
elliptical or angular cross-section.

10. A proces's for producing the adhesive claimed in at least one of claims

3 to 9, characterized in that |

30 - the binder is produced without a solvent, optionally in the presence of a
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catalyst, - the binder is visibly uniformy mxed with the additives and -
t he adhesive is shaped. 11. A process for bonding substrates according to
at | east one of clainms 5 1 to 10, characterized in that preferably at
| east one substrate is paper, paperboard, wood or cloth. 12. A process as
clainmed in cl WMnOBI37586r acteri zed in th&2 the bond i s brRRE/ERSE/02094ur e
to heat or water.

y catalyst,

- the binder is visibly uniformly mixed with the additives and

- the adhesive is shaped. _

11. A process for bonding substrates according to at least one of claims
5 1 to 10, characterized in that preferably at least one substrate is paper,

paperboard, wood or cloth. '

12. A process as claimed in claim 11, characterized in that the bond is

broken by exposure to heat or water.
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