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‘Prepol yner Having a Low Content of Mononers This i nventiom 'Mmmm "" a
process for the production of isodcyanate termn nat ed pol yu mlﬂ II lm

prepol ynmers by reacting polyisocyanates in stages with polyolg,and to their
“use. Laminatjn coati ng adhesi ves based on pol yurethane_ (PU) 5

pr epol yners W@éﬁ’?&ﬂrﬁl n reactive termﬁlnal gr oups (reaBﬁT\%ng é§99es) are
frequently used in practice for the production of conposite materials,

particularly multilayer films. The term nal groups are, in particular,
term nal groups which are capable of reacting with water or other conpounds

whi ch contain hi ' F@RV; ' abl es the
10 reactive Puaglregﬁg J%Pgﬁ?g@@@ %P%ﬂéﬁmrﬁe Pﬁgﬁ?gm?fe r‘(@?ﬂylfg\nt he
required place in the processab y liquid to highly
viscous) and to cure by the addm'ﬁh_ﬁtﬁfmhgkéot her conpounds cont ai ni ng
an aci di c hydrogen atom (known in this case as hardeners). Wth these
so-cal | ed two-conponent systens, the hardener is 15 generally added

i mmedi ately before, applicatio only a limted, processin i, e bei ng
available to the EP[?C'B%BVO’MQQWS;&&{? presessfor Hg}c@n@hg&_otfmggg{]e-

pol yur et hane HY i ) 4 i W t hout
Phe addi £ on oap ey Holre@RRE prEpb e Y re AR TR oRy AIOE i B

moi st ure (onwitbolyoleanddg theirese. One- conponent systens 20 general |y have

P Ao B ST TR R M N R
The_ pol yug et Faémym@{wwhmdohwm P@&dtiveCtedmE grolips Nréd tive oadmddivesysed i n
one-conponent or two-conponent systens include, for exanple,
are frequently used in practice for the production of composite materials,
particularly multilayer films. The terminal groups are, in particular, terminal
groups which are capable of reacting with water or other compounds which
contain an acidic hydrogen atom. This form of reactivity enables the
10 reactive PU prepolymers to be brought in the required form to the required
place in the processable state (generally liquid to highly viscous) and to
cure by the addition of water or other compounds containing an acidic
hydrogen atom (known in this case as hardeners).
With these so-called two-component systems, the hardener is
15 generally added immediately before application, only a limited processing
time being available to the processor after addition of the hardener.
However, polyurethanes containing reactive terminal groups can
also be cured without the addition of hardeners, i.e. solely by reaction with
atmospheric moisture (one-component systems). One-component systems
20 generally have the advantage over two-component systems that the user is
spared the often laborious mixing of the frequently viscous components
before application.
The polyurethanes terminated by reactive groups which are normally
used in one-component or two-component systems include, for example,
25 the polyurethanes containing preferably terminal isocyanate (NCO) groups.
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25 the pol yurethanes containing preferably term nal isocyanate (NCO

gr oups. WO 03/051951 2 PCT/ EP02/ 14399 ' In order to obtain

NCO-term nated PU prepol yners, it is commopn practice to react pol yhydric
al cohols with an excess of nonomeric polyi socyanates - generally at |east

e, cort 2 WHBHRETBRNC s tne polyi sofyanat o used i n Re1isR0PA4pEgr" "

over after the reaction, The presence of nononeric polyisocyanate is
probl ematical, for Bxaiderdo qpfain Nedortermipatest Ple peeRalyagesdt é cREVEOMeen

used as the | C ] . [V seal . .
particular, P gﬁ%% %%ﬁéﬁ%@eg@}gﬁ%p@% egﬁa?%éése%g&eéh%c’nrggrr'%t ure.
Thus, the applpalygisocyaritlies ergenendlly stdeadt gretdominartiyrdisougsnates. i n the range
from 100C to 200C whil e those . of |am maté{u adhesi ves are in the rang’g from
room t enperat ure t ot SEEWERaL igespgeive n‘ggrrﬁﬁﬁﬁ'@, gy aiGeriainauaniity fhat es,

such as | Pgl Oth.eTRMgisBexﬁn@teshgéH fith C&ies AR OeftPoGHS Hiter tﬂé‘iréﬁﬁfi&ﬂ! f“’rﬁgnt

vapor pressure Is serious above all in the case of spray application 15

because, in tHhresenceof giomoimericamlyigaayanate éss problématigal pfor exaapde, swioen

aerosol s can occHr ove&mfhe application unit. Isocganate ﬁa ors are toxic
u

in view of thdEPAflY  vplgtie, d yééﬂ ot iTAYRg l?—ﬁqrbcl".eq'hés of MPAYBEES s
with a high C%Iﬁ@bcyﬁr}dt&adﬂ\bIb{eé{@és?&éélﬁnﬁ' AR CHApAHE |a'r,nP®-H§§ec§rgﬁﬁé|@t e

nmeasures on the part” of the user to protect the people responsi or
appl yi ng t he 2adhmsivescare mppliedaat ietenaded yteaipehatuse.e Thasuths dpplicktiepi ng
t he surroyndi air fit to,.inhale, as.|eqgall. tipul ated b e LJaum
perm ttedul onggmpreéﬁ%%s 8? '\?S’Pﬁ‘tr?éjhﬁﬁ'tvgﬁgaiﬁs'xa@edﬁgge\fﬁfﬂﬁr@f%@?@é@ﬁat e
natter in the while athodsbe dwllé?ﬁin@ﬁﬁ%(%ﬁé_@ik/éy HF@aIrﬁUEh"eM?\gnd@f?rohi sfcdnfler

Techni schen Regel TRGS 900 des Bundesm ni steriunms fur Arbert and

Sozi al es"). 25erineratuse decbiG’Ce EMan Atsaamigmperatires volatils diisacyanatssve

the user for pranLas ar R TErTREyEns: SgHRant UG haRuRs Tl slorfigRt, Pou
content of reagigor prEssure s dséricusy abavesall "iRethd |c£séobﬁtsjdr% applichices in

t he context of the present 30 specjfication are substances i ch have a
vapor predsur besaussy dnt ks casen sianificeat 1quantities Epd Jseasrmte bvaRors. 0007 mMm

Hg at 30C or ia%?b.blis%npcgt%c%g oVbr {rf'es%paélpt?gaﬁg?\ﬁ; Iﬁ%@ﬁggegyérgﬁ)s'adéftoxic in .

| ow-vol atilit I socyan , nore usSed brcyclic
di i socyanat es, viéwrofethaimiretating ety sersitizing effectocChanaisesof progubtsuastt a

adnes; ves. basdlh NN Weisertly Vol HireroRates (otsS AReetam medues
o ac 1S5 PoEO0RG BB S Bl S e P Al o T
cont ent by0r edurodugt, mhereNEDtiGiarlyitelaborate measuresaforkeephng thessursounding t he
;gl \%In%/gr et hanaelr PR pt%l yiﬁﬁzralsé, cas eegarlhe/dusﬁggla@/d a&‘}' ! Eﬁeonm%fxirﬁtlfrlnt a;?érrenitted
concentration of working materials as gas, vapor or particulate matter in the
air at the workplace (annually updated “MAK-Wert-Liste der Technischen
Regel TRGS 900 des Bundesministeriums fiir Arbeit und Soziales™).
25 Since protective and cleaning measures generally involve
considerable financial investment or costs, there is a need on the part of
the user for products which — depending on the isocyanate used - have a
low content of readily volatile diisocyanates.
“‘Readily volatile” substances in the context of the present

30 specification are substances which have a vapor pressure of more than



Anot her way of reducing viscosity is to add an excess of nobno- or

-pol yfuncti onal nononers, for exanple nononeric polyi socyanates, as so

call ed reactive diluents. These reactive diluents are incorporated in the
coating or bond in the course of a subsequent hardeni ng process (after 15

addi tion of warzener or by hardeni ng under the effect _of_ noi stureé.
e

Al t hough the 19)510f t he pol yuret hahe pr epol yner CEQTAEFQQL“HQQ

reduced in this way, the generally inconplete reaction of the reactive
di l uent and, abaup@.i0067 pne) Hohat @Q%Ialoma beiling peintodf lesadhan iaboutl88%¢C ed
starting pol ﬁ g@y nate often |l ead to the presence in the bond of free 20
nonomeri c po ﬁ ajanat es which are capable of "mgrating”, for exanple,

within the coating Rw-RERMIY diisocyePBtes;afRbe FadiBulafllOtHe SvideRt ededr
bonded materials. Such migrating constituents are frequently known anong

experts as " hicyelig shisocyanatest tort examplendiphenylmethneei disogyanatesgraseps of

the amnct. - BREESREN7HR Nk Aipfitv, SisBEARES R PY Metdvils Be bel ow
t he detecti oadhésivés -béwﬂemmonntrzghmupy@mmédombde vis6bsifle® tAbtrpgr ans

ani | i ne hydrochl oride/ 100 ml sanp (Bundesi nstitut fur gesundheitlichen
Ver br aucher sBRiMally putsige thei rrpgadalevpnt tagimple methads of applicationn Thig von

Lobenan 11 of AL PRananan] hapPer WkFis i Bl G, R K ne ponoes
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"m grat e- f r epblyfurdttional bwnosets, for example monomeric polyisocyanates, as so-

called reactive diluents. These reactive diluents are incorporated in the

coating or bond in the course of a subsequent hardening process (after

15  addition of a hardener or by hardening under the effect of moisture).

Although the viscosity of the polyurethane prepolymer can actually

be reduced in this way, the generally incomplete reaction of the reactive

diluent and, in principle, the general presence of monomeric unreacted

starting polyisocyanate often lead to the presence in the bond of free

20 monomeric polyisocyanates which are capable of “migrating”, for example,

within the coating or bond or, in some cases, even into the coated or

bonded materials. Such migrating constituents are frequently known

among experts as “migrates”. By contact with moisture, the isocyanate

groups of the migrates are continuously reacted to amino groups. The

25 content of the amines, particularly primary aromatic amines, thus formed

must be below the detection limit — based on aniline hydrochloride — of 0.2

micrograms aniline hydrochloride/100 ml sample (Bundesinstitut fiir

gesundheitlichen Verbraucherschutz und Veterindrmedizin, BGVV,

nach amtlicher Sammlung von Untersuchungsverfahren nach § 35

30 LMBG - Untersuchung von Lebensmitteln/Bestimmung von priméren



Anot her unwanted effect which can be caused by the mgration of nononeric
pol yi socyanates is the so-called antisealing effect in the production of
bags or carrier bags fromlami nated plastic film The 10 | aninated plastic
films often contain a lubricant based on fatty acid am des. By reaction of
m grated nono i LyEgocyanate with the fatty acid am T?é?g

noi st ur e, urearwr oﬁramﬂélé?w'th a nelting pgi nt above the slgél géflréﬁﬁggature
of the plastic filns are forned on the surface of the film This leads to
the fornation ¥omatischenAmingn ingvssrigen Priiflebgnsmittelnyn” 15 antiseal i ng

I whi ch t he f ‘] I
However | probl ems. Angrateeiére GhaBLAL B e BAERASRG IAURRP b bfaThny
mar keting of rindbeipeckadingsofvfesdsor@ritine opertaraiyehé pagshye ©f ty@msigmted hus,

subst ances an repapations containing, for exanple, mpre than 20 0.1 %
free NDI or TONRUGRING-RRckaaig maieisl danerd dacanarainelios ofdhe maskages pe

i denti fi ed,saCC&bghatg'dh thE Bt harRd 118R Eﬁaiﬁﬁ stﬁnéé“é?é\h‘ae%eﬁﬁﬁr? BéfoF@%ﬁéf-”eS
for packagi ng and transportation. Accordi ng ?/ react1 ve adhesives suitable
for the producpaakagisig materiadis émigeaterfred”sanak carsb@psedd t o have a suitable

[ i ti i i 25 but tai I | atj. |
i r at abl o subst ancAUONRT SPiNATE STRGEADIRN Crih bBR e bV B CRIGFRl o Absi ves
of the type 'r}nGHSﬁ\telrie_npéfy_‘Pscﬁ:&Bﬁéfe%dlié qh@%b-édngdr%ﬁuséa Izﬁfﬁé&f"tin the

imedi ately after application’to at least one of the mate s to be
j oi ned, they Hereduetion raft bags aohearrigr hager frome laminatedi| plastios dilbeenThei ned

which is ffigi event e conposi 30 terial fromseparating
"nto its ofi o Aarash R ERe ih OURRER dhotBRRagea Spankl PoRieRicRy

PCT/ EP02/ 1439 Byrpdaitionl of rhigeated mhdhidmerié pbRisocyahatetlith g acidlaniyer . a
correspondi ng bond is al so expected to be sufficiently flexible to

wi t hstand t he an/PbIWistErRi UreaerRMpeuRds witht a JaelibgtRoinhabave the seating ayer

material still r i j I e L thout- any
darmge t o't he SHRAAGLEEF B BlasfoTAE R TaRiRELR Y SCIROS I 148 BB e

pol yur et hanes |eadi$ aonttieg fdkRbisPUitweer thestimdead ba ¥6x188! 8P466fordigay are
obtained by - reacting the diisocyanate containing differently reactive NCO

groups 10 1Pnordfifissating clayeiwhisk y Gpwnteracts t thep éprmatian ©f adcbatogenaous o
NCO rati o of %éﬁn@-s@%ﬁ inafirst reaction step and, after virtually all
fast NCO groups haVe reacted off with some of the OH groups present, -

adding a nore reactliowedes, poclylanst are( sauseet notoerly diyi theaysw) e alsibtheobypar ed

with the barely reactive NCO group,of .the isocyanate fromreaction step 1
'n less than (e BatkeiRsireadi peesivas cantaiiing monamefic Ry isacyanateecond

reaction step Ffid, oSlMstan&R %h@dp%%rétlbrfﬂ%@%gﬁlg@cﬁ)rp%xéﬁﬁ le AnofetRary St S

and/ or at el evated tenperat ures. WO 0O scri bes fFeactive
pol yur et hafe dbilaineicabititlsor &0 woms iundendhe dawdoorhazasdous matedalscand of

pol yol s and high | ecul ar...wei ght diisocyanates...ln a,first step, a diol
conponent is r@&n@dgﬁ'Qthﬁgt%%ﬁ&B tﬁlr&e Qbﬁ%%t?rb?o %ﬁ@n‘@?’?'&’egisip%@!/anate
to form a hi ghmaasees!ferf pAEKaiig ghase,g@,ggaﬁét%rﬁnd the resulting high
mol ecul ar wei ght diisocyanate is
Accordingly, reactive adhesives suitable for the production of
composite materials are supposed to have a suitable application viscosity,
25 but not to contain or release any volatile or migratable substances into the
environment. In addition, reactive adhesives of the type in question are
expected to meet the requirement that, immediately after application to at
least one of the materials to be joined, they have an initial adhesion after
the materials have been joined which is sufficient to prevent the composite

30 material from separating into its original constituents or to stop the bonded



25 precipitated fromthe reaction mxture, for exanple by addition of a

‘nonsol vent for the high nol ecular wei ght diisocyanate. In a second step,

t he hi gh nol ecul ar wei ght diisocyanate is reacted with a polyol to form an
i socyanate-term nated reactive prepolymer. DE 130908 Al relates to

“pressur e-sensj Li sive PU 30 conpositions produced i of an
NCO- cont ai ni %6IQ\§?%§%I ymer 5 10 15 R 25 30 W 03 o?%éésgg;ﬂ%%

PCT/ EP02/ 14399 (A) with a correspondi ng OH contai ni ng hardener (B).
Conponent ( Aaterigls drum shiftipg selalive 4o ane anciber. ohlowayer,ha cormespordiage, an

component -1 nbafd iScfeey SRBLRREIC po3siriREhARdebin, B0 wifEtand the yRliclR *°
the second steigile amdtdigstiastresssd tolivihioht thenaultilapsry avaénali stindtedeand
reacted with the prepaolymer fromthe first _ stage, e other at |east

th
di functi onal prmmatagwlgﬁ@e@"hpgn@ed B’HBPPW'ﬂwd@mettﬁéh@r@FbﬁﬁiW of the
NCO groups OBOE{T%r% ﬁﬂ?{)gﬁ@éd ng)%]id%t age 1. DE 4136490 relates to

sol ventl ess coating systens an esive systens of polyols and isocyanate
prepol yner s whi chLbewmohomeripphairethvaneslcontainingrbCO gfdups dreedescpibeduct i on.

The NCO pr epol r re prepared frompal yol m xtures with an average
functional i tﬂ”'%?gf@‘&@z Y 306 AHaRSAY n at | east 90 nol - % secondary

hydr oxyl groups, and diisocyanates containing differently reactive
i socyanate groups in a ratio of the NCO groups to OH groups of 1.6:1 to
1.8:1. Residual nreasting therdiisacyaratte contairirg mifferently 626tivBINCEOxgnopbs C) and

0.4% 2, 4, - MDI ( EX | e B) are found in, the. prepol r., Us 5 925 7

descri bel? a prepo?’ﬁﬁym\ﬁi‘?ﬁ'cﬁh dwy@gﬁ{@nwltﬁfpcg%%%cogoéi .85 &}*bf ca.
10,000 nPas at ronmdeEHSbRUUHD.854 ift ol fllst PRAQIRA! stef HrRNbftef virtualigiafb! v
below 0.3% It is prepared from2,4-TDl and at |east one pol yether polyol
with an average nfasicC&} greupmthave macted off @jtbosome ahtmﬁld}gnoapso of

1.3:1to0 2.3:1 ang 4S%rtther reaction with a liquid diisocyanate of the
di phenyl net hane s % and subsequent reaction with an al cohol or polyol.

DE 2438948 descri baain@_oIayuﬁ@*ehmtn&esﬁéwvéhate)Rbffhnféiﬁ@albwié&%hbw) of
aryl ene diisocyanate with a pol %oxypropyl ene triol in an NCO OH equi val ent

rati o of 13, 6: 0. 1 cempape with the barely reactiveNEOgrovpafdheinpcyanateifmmmwi th a

pol yoxypr opyl ene di ol an I | gne_ di:l [ ohd_st age,

by i oh an” Noo o paiefofteh B i ks et G aduliaeRt Sabfiy. Baled BREeT on o

al i phatic dii socy@Htgeoups, in a second reaction step optionally carried out in the
presence of typical catalysts and/or at elevated temperatures.

20 WO 01/40342 describes reactive polyurethane sealant/adhesive
compositions based on reaction products of polyols and high molecular |
weight diisocyanates. In a first step, a diol component is reacted with a
stoichiometric excess of monomeric diisocyanate to form a high molecular
weight diisocyanate and the resulting high molecular weight diisocyanate is

25 precipitated from the reaction mixture, for example by addition of a non-
solvent for the high molecular weight diisocyanate. In a second step, the
high molecular weight diisocyanate is reacted with a polyol to form an
isocyanate-terminated reactive prepolymer.

DE 130908 A1 relates to pressure-sensitive adhesive PU

30 compositions produced by reaction of an NCO-containing PU prepolymer



WO 031 051951 7 PCT/ EPO2/ 14399 The accel eration of reactions between

i socyanates and polyols by addition of catalysts, for exanple Lew s acids
or Lewis bases, is also known. WD 98102303 describes a process for the ;
accel erated curing of lamnates in which an ink together with a catalyst is

applied al nost I ly to a first fipm after which i hlmis
| am nat ed ont OVV;) @g@%ﬁ?gﬁ. Imwith the ai dbof an adhesi ve, 'B{iﬁéé%@’ﬁﬁéé%f t he
adhesi ve bei n erat ed by {he (I%-t aI%/ . Despite the prior art discussed
"n the for egoi (A9 Wilthar eorespanding Shreantaming dErdenen mponent (A) is

sol vent - cont a'ﬂbﬁgred WVaTRe0ETB e POAMIY rftIIHQH@?h%EQQFQﬁ Bt A SNGTRRELRIRP

ei ther because the viscosities are sti or sone applrcations or
because part| yiseeygnaite is eabched withpatneastea finsti polwltcmnpelw'ﬂsin e N QQu Ohe

xampl es. i nol (AISERS 3otk PFhgraze te Saemetc 1B dd b aoscangiher "
sel ective gxt reﬂ%b@tndlfljr?&tloﬂéﬁl&bymr%tbhs lRidedPshd rrééﬁ@é'wnﬂ@"tﬁ)é){bat .‘5’?{‘“@?’ t he

thin-layer distillation hin-fi evaporation or the precipl
NCO- cont ai ni ngrgrol ther fishatage s the otherr ehdnasmrdlfurwtlomd isboyanatet havinglang

reaction tinme re oft reguired to. p | ow- nonoprer NCO-t er m nat ed
pol yur et hane '3 il fﬁﬂﬁ?'v'tﬁgﬂ Jﬁﬁgﬂ"ﬁjor ygﬁ% 91 QERHPSs Qb NG PreRRIYIBFE s ent
invention was fiém#®agy @vi de sol ventl ess or sol vent-contai ni ng,

NCO-t er m nat ed, | ow- Vi ScoSi t(% pol yur et hane prepol ynmers which could be
produced in shorterRE 43490 relatesety salventiessh caaiingl siiatems andvadhesient of

cteps: ThdBSor ISR et B oPRnAtE PenQYwRPE AT nafe b marBhaT 1 s
and consi sts egsged shbitly afterathérrcp?rédﬁctfd?f The m@pfépcﬂy”m@fs are prepared
i socyanat et er nj nat ed poI yur et hane prepol ymers, in szo yi socyanates are

reacted with pePRopalyol mixturas myaa@s@e&m éun@tmahtv Qf 03 ttos3 At Mdeh
b |
e bg ar | Sacicdiaihcablessf SoiNBEYTERESAERY AR 0abE, pdd diobitpaies V°

PCT/ EP02/ 1439%omtaiging differently GOadtive3 isd@anatedyroups in talmttcatofomef NCO
i s being in the range from1l.2:1 to 4:1,

|socyanat% grou s to zﬁgrox yl ro (F:Il

d) a catallyst Qf HRg 1@ (Qr‘é‘l%s It‘? AeB:d e Residual VBO(‘PW" |°ﬁn89"§%@6rf9r
synt hesis sta a S I tg
overall rati o%%anﬁ%lgctoa(?\%eﬁ-g?ggxgmtbgé (@drgﬁgy dir %%?Q?E%E?@ﬁéér ange from
1.1:1 to 2:1. feondliretheoprepolymnenei ght s nenti oned hereinafter in regard to

| i d he nunb | t
Gl Gos. of herw 6. stUPAROZRTBt AFEees & Rusahrach el Sh BE O Ol (0
obt ai nabl e by 5%, REVERBSIPLICEA.0TBI000" APYS GE7GdM lﬂé’r‘nﬁéﬁatQFé"%rnW geTpi at ed.

The pol yi socyanates are conmpounds with the general structure
O=C=N- X- N26=0 mpapmex coatent ofi pmf@nabty balowc 9A%c lbris anrepanedcfroauedaTDl

f bl I t
Dt o, Bxanpl LR Bab{aRY pBlYeRE el S aVeRHR oS EruR S 000, o
2,4- or 4,4 - ctomleoahmmmmmmsaﬁwmsﬂmm kindr RemRaredctidd with~2Mdl) ,
xyI yl ene diisocyanate (XD z , tetramethyl xylylene diisocyanate

liquid diisocyanate of the diphenylmethane series and subsequent reaction
with an alcohol or polyol.

25 DE 2438948 describes polyurethane prepolymers obtainable by
reaction of arylene diisocyanate with a polyoxypropylene triol in an
NCO:OH equivalent ratio of 1.6:0.1 to 2.25:0.6 in a first reaction stage and
reaction with a polyoxypropylene diol and residual arylene diisocyanate in a
second stage, by which an NCO:OH ratio of 2.0:1.0 is adjusted, and

30 subsequent addition of aliphatic diisocyanate.



20 (TMXDI ), 4,4'-diphenyl dinethyl methane diisocyanate, ~i- and

tetraal kyl ene di phenyl net hane dii socyanate, 4,4'-dibenzyl diisocyanate,

1, 3- phenyl ene diisocyanate, 1, 4-phenylene diisocyanate, the isoners of
fol uene diisocyanate (TDI), 1-nethyl-2,4-diisocyanatocycl ohexane,

-1, 6-di i socyapat.o- -trinmethyl hexane,_ 1, 6-diisocyanato-2. .4, 4-trinethyl
hexane, 1 ZSWécQ;jQélﬁ nmet hyl - 3-1i socyana?t 0-1,5,5-trinet %’QT/EVQPGHQQQHG

(I'PDI), chlorinated and brom nated diisocyanates, phosphorus-containing
di i socyanat es; 4, fhedacasiryptiontalpeaationsbetwesan inocanates and polyols by

hoxang- 1. 6. ARLRRRY L ey KPPl L B ickis, o B Baghs s aiso

cycl ohexane- knéwti | WO IBMG2303 dBsEiled 8Nsrodbés asryMeAhecel@itddIcufing of
aci d- bi s-i socyanat oet hyl ester; WO 03/051951 9 PCT/ EP02/ 14399

di i socyanat elfraibates i nyhicBaani ik tegelhen withores catalyst s applied almost

or 3. 5 bi 3. SRPAPIAENloi sk AR e s AL I R arug atSes B o
aromati c pol filns owjthntiee said nef farl ethesiviephitey lcufing r of theyadhésivé Mdihg f or

exanpl e, is used. Aré)mati c diisocyanates are characterized by the fact that
t he | socyanaPECetind by thesatalyited directly on the benzene ring.

Particularly suit Al il | 1iSOGILRIAS i Aadl s diphenyl
met hane di i socyangit@ess'(t%ﬁg‘,ﬁnltoﬁggq é'js%rrer S g‘be‘ﬁglfggﬁleé ’iztgfe)lg/gn%tﬂ]ea ?‘%%P) :
napht hal ene- for5- dolvenitgssnave (Sd¥ent-cbbtauingyr lowmanoey polyiretianesat es.

are obtajnpned, for .ex e, by reaction of nmo] hexanet hyl.ene dii socyanate
M Eh 1 bt bpBning ABPOroubs riRgL parauss e viseosikies ere skl dop high or
di i socyanat egoafeCapdiRbtiGNSBPbEcalded f@m?)&gn@fnééﬁﬁté}w Ve PGHRRAbR

anat odode

1, 4-di i socyanat obut'ane, 1, 12di1soc cane and diner fatty acid
di i socyanat estepsr thavel to I1he idarded talitl ¢o dobtainc thealows level pDétmanemeyicene,
hexanet hyl en undecane

. d hyl )
et 1Y ot RO REG s, S AT keSS, inciirleo tbe Temaval; o, ciass

1, 4- cycl ohexaighorderfc sdeyhritéd AP tdRlactivel EracliGPPROT @@mple with
4, 4-di cycl ohexyl net hanpg,nﬁt et anet h?lﬂiyl yl ene (TMXDI) and |ysi npe ester

di i socyahat esupercgticalagarpontdipeide: thinilayercdistiliation, dbioyfimaewaperation or

pol yi socyana for. . rg i~zation.ar ol ] rjzation of diisocyanates
or by reacti gﬁescﬂrgégﬁgtbﬁifﬁawggm Oﬁigﬂ' yf‘gne?lg@'r? Ia%%mntﬁ? _Eetﬁ?ﬁgpni ng
hydroxyl or aflktee.g1® @@ditions shiprsiceisn timdatecoften réfdrdd 5pedduee tak
trimers are the 25 diisocyanates nmentioned above, the trinerization

products of |qw-mangmerMCQOstermimated @ohyirethenpdliepelyyes: ef erred. Bl ocked)

reversibly capped I S,S : ;
135t r - [ o 1 RO CREIFRBICET addstoly the present inveption wasdo, -, ohe
xahydr 012(8, 5ptovide i sotverdless abdis solvent-abnteiniig, NGOperiminatede lowedseosityes
formed, for ex |l e, as residue in.the 03/ 051951 10 PCT/ EP02/ 14399
st i1 at | on POBUERUEBE PIREONEEE vhish Goulsh RRpredyesd s Shoransc HAEIRRT ¢ M
obt ai nabl e fy t WA ’ 1 i At i's
particularly I@‘lﬂjéistgﬁ e.rﬁ% g‘{%ﬂi%ﬁ?‘é%%%g?ﬁ%m Bﬁpﬁ%@%ﬂﬁ@%%@%&/?ﬁ@bs
char act er i zewithput ary need Torodomplnateck pupfieationestepsiur N 3300, Desnodur N 100
or theIPDI-trirretI.ic . . . . .
he solution to the problem stated above is defined in the claims
25 and consists essentially in a process for the production of isocyanate-
terminated polyurethane prepolymers, in which polyisocyanates are
reacted with polyols,
(h the polyisocyanate used in a first synthesis stage being
a) at least one nonsymmetrical diisocyanate,

30 b) the polyol being at least one polyol with an average molecular



i socyanaurate T 1890 (manufacturer: Bayer AG In selecting the

pol yi socyanates, it is inportant to bear in mnd the fact that the NCO
groups of the polyisocyanates can diffef in their reactivity to conmpounds
cont ai ni ng i socyanate-reactive functional groups. This 10 applies in

particul ar to,gi4 es contai ning NCQ groups |n d|ff I
envi ronnment s, \Rld ag@é‘qﬁgﬁ}symtrl cal diis8cyanates. f@ﬁ@%ﬁ@ﬁg{’g&
dicyclic dii socyanat es or general I(% &m’ret rical dii socyanat es have hi gher
reaction rates tharveigbt doi#0itech(8Rafraolyr oup of nonsymmetrical or

‘monocyclic di 'céocyalﬁétrﬁﬁo o%%dc&afn %r%ﬂé?’% HYErdAf tqp&gfseﬁélpgo?{ M $he rQﬁ%e the

term "pol yol" enconpasses a Ssi or’a m’x
pol yol s whi ch may eomsle2t1ftord:{ he productl on of pol yurethanes. A pol yol is

understood to he a pol al , ,1.e..a co ound contai ning nore than
one OH group icB «;ﬁ%‘%gy@gbﬁm @%I@%G‘F“y‘/fﬁ tighe, for exanpl e,

aliphatic alc S groups per nol ecule. The OH groups
may be botﬁ pﬁln rylﬁglejrrlg seco (@F%/s‘?sé abl e aliphatic al cohols include, for

exanpl e, ethylane gtyleakt opeopthee molygl yu=ihg dudednse lthdt ﬂieolqverall ratio of
pent ane-1, 5-di ol , hexane- 6- di ol gegt anﬁ 1, 7-djal, octane- ﬂ {/ and
hi gher honol ogs or $& e GrRIo BydigxyL Arqyps '@x'B(-:'tlhte rangedkemi h1pl to
extendi ng the hydraggarbon chain by one CH2 group at a time or by

i ntroduci ng branches into the carbon chain. Also suitable are higher

al cohol s such as, for exanple, dl ycerol trimethyl ol propane,

pent aeryt |toI d][. ol | merll c eth rs of t he ,subst ces nen |one ei t her
i ndi vi dual y or in "g)g FeH 3t W t'8f‘e§\}(l?"8'r”a s Eﬁgqr 3@??\%‘? S
mentioned wi t hpopRsouR Ftﬁfresent%e%rﬂﬁéﬁ@@e%epﬁﬂmﬂ\%m (ﬂnb‘etﬁnléélé table

pol yol conponents are the reaction products | ow nol ecul™ar ‘weig
pol yhydri ¢ al cihemysaistated! kAl eneleeitliar aesights- maml@meqaar@mahassobtah@ble

products of + Y SRR ER R eherabR, BECT 1B SfBryRE A8, o oaucr s
of ethylene glycol ,Tmarqw |§®©ya]ia\l@§>|aret BempdanEs | With Uth? @efiefd|s strigiupd e
diols or 4,4"-di hydrod%_ Tp_)he % mro pane W th ethy| ene oxide, propylene

oxi de or B8t ylcén@ iz o§ ipfan wipbatigralicyclie asoaromatic radieali on
product s of podr?émkgfgﬁl'yca Igg'lr%%%r @gf&:c%dﬂ:la}’ggﬁ ?|mr#g4 tgq%hé@r%neattm e or

trimethyl ol propane, thr or ‘sugar a ures O of
two or nore thereofExamleestdfesuathel Boeyal)atdgaremw-naplemwanef @li‘smcFaha'tet her

pol yols are aI suit Thus e ,ng on the i red, nol ecul ar, wei ght,
products of t addf t‘?gl gweaxmetg 'ﬁ%v\gﬂﬁﬂcy@f‘ﬁfﬁ ﬂgﬁéx.@@raaem@he doMBY | ene
oxi de per nol
pr opyl ene oxi égﬂ%ﬁ?ﬂﬁl%@v@% egﬂwgmgf%ﬂﬂet%%ﬁg Xma% cohgf‘@éyr?’g)?tebe
used. Cth@p pdﬂ’W[ﬂBr4 ﬁde&myhdumeibylmeihMedbsoayandtmsh{amﬂﬂeifaalkybene
exanpl e, glycel.o nt aerythritol wth i mnat.ion o r..In
addi tion, pol P'% W'@%ﬁiﬂ’l%é’ﬁs?waﬁ'@k%ﬁé‘t Hg’ﬁé‘ 'hgf’ﬁ%‘iyra{/‘ataffe Sheheniene: by
pol ymeri zat Ordli%c&éﬁétéhydmbHéWené\mH?Bo&‘Jj%éw' Yﬁé‘efso?\QerB‘)' ¥P! foluene
menti oned, products of the'reaction of 1dy hydric | ow nol ecul ar wei ght

ii

al cohol's with diisopyanate oxTb, urdeethyrdiddiisocyanatocyclahdxanet phbtdiigo-
secondary hydrc%%atoqﬁ,%ﬂ?m%e&yi ReQEHe,a'f,g d)lsoéy'/é:nuétgré 4 45lrJi'nwteEfRylenexang,e‘fl ally

25 isocyanatomethyl-3-isocyanato-1,5,5-trimethyl cyclohexane (IPDI),

chlorinated and brominated diisocyanates, phosphorus-containing

diisocyanates, 4,4'-diisocyanatophenyl perfluoroethane, tetramethoxy-

butane-1,4-diisocyanate, butane-1,4-diisocyanate, hexane-1,6-diisocyanate

(HDI), dicyclohexylmethane diisocyanate, cyclohexane-1,4-diisocyanate,

30 ethylene  diisocyanate, phthalic  acid-bis-isocyanatoethyl ester;



f-or the first synthesis stage. The polyethers are reacted in known manner
by reacting the starting 25 conpound containing a reactive hydrogen atom
with al kyl ene oxides, for exanpl € ethyl ene oxi de, propyl ene oxide, butylene
oxi de, styrene oxide, tetrahydrofuran or epichlorohydrin or mxtures of two

et hylene gl yogp 03BERY ®1 "5 L ool Cne  yeol - 1 4 or  PCRBERREEY yeol

hexane-1, 630 diol, octane-1,8-diol) neopentyl glycol, 1,4-hydroxynethyl
cycl ohexane, diisocyapatesy 0xeotaining peactive 2/ halggen nelioms,pr 8uehe-as 3-1di ol ,

glycerol, trj 1B 6y_i: 2k 2, S L -2, d-triol,

tri met hyl ol gﬁﬁéﬂﬁ%ﬁ’ﬂ%&f?&?é@ﬁ?ﬁ%‘éﬁm ?%)I%hgh}ettﬁﬂéﬁg%’ ﬂﬁséﬂ?cosi des,
sugars, phenabte 0153845y chliromethylether-disiadiphenytidispoyanate. 1, 2, 2- or
1,1,2-tris-(hydro henpyl ) - et hane, amoni a, nethyl amne, 5 )

et hyl enedi ani ne, {K'ﬁ)ma & Brotgk SherAlNabis ebrlMispRyanates e metheas tHehenyli | i ne,

henyl enetli apt: 5 2¢6- di.aninot:al a : 0 | ene
Bol y)e/lm' ngss], mﬁwaﬁ%& b(gn‘g ’tg)?ng* Iléémllg)l l?g;léezﬁf o'?%ﬁﬁ%‘e%%ga%%%%ﬁrlggn, or
m xtures of theracterizedeby ther faot thaPdhe isdeyasatengiotip ésl pbyitivhed dingotlyorrs are
al so suitable for use as a _10..pal yol conmponent. Products such a hese can
be- obt ai ned, e Perzaiinfiog. HemiBonsulahB Aot digpianaes aida & br

m xt ures thebﬁoi,m-agngg(vlprrﬁémaﬁg Blisqeyaliate D) AET isBIH8DOE tBRIHR!

conponents for the ction o e I'socyanate-term nated pol yuret
prepol yner adisquyapata eiDIpolaplitalerer!,3-diisocyapiate (NDI)i s possible to use

pol yest ey~ pol yol s oht ai ned. by reacting | Qw nol ecul ar i.ght al cohols, nore
Dartiout i ly ot hySURLRERGtEITHo (FaVoPanags Vit Solaednid sufyi, by

hexanedi ol , PadcieRdoPR, mbl PlRXhRREhEENS Wilsoaras WitPH fidl TRbBKIol Riropane,
wi th caprol actone. O her suitabl g)‘gol yhydri‘’c al cohols for the "production of

pol yest er poHifydsoxyidihexyh suifigieox Htaenpuitatge cditsosianatas, are, rfet example,

-1, 3-¢i - -tri ieth , t et
Bl yoar sory Sifethabe hEREBIRAe. | ssoclkbelt. oA isHr o0t @he" o1 s e
di butyl ene gljissdyanatbdodeané yhrdedignarc ftty Gciterdisbtyaiite. paPyistiFypol yol s
can be obtained by pol ycondensation. Thus, dihydric and/or trihydric

al cohol s19my sHiéakipndisra@natessiarg ftetsametivienenehexametiviane, quadecane, of

di car boxyl i c 48§) tri ) i i.ds [ b [ | Ves

thereof to f Sﬁﬁé%%ﬂﬁe’pm gg%%éﬁ@g@gﬂgi%%T%ﬁ;@%thyﬂgg?@g@éeﬁ/ 'for

exanpl e, adi pi&cﬁ%hlexa“nbesumil-rdycloaekah@,nd1 ,Bi-gfag_d hb,gubtrlgmdthrﬂrgqﬂene, .

containing up t carbon, atops, unsaturated dicarboxylic_acids, such as

mal efi ¢ aci dPStS’rp?‘P[F?ﬂ?r-i é%@i%{?‘oggwlm?%%tet@rae@aﬁw%q C(Téi)ﬂaé, aRgr e

particul arl yysh‘r:e gagpaﬁg&ggﬂg lic acids, WO 03/ 051951 13 PCT/ EP02/ 14399
I i I sopht

such as phthdlic acid, alic acid or terephthalic acid. Citric acid
and trin20litic aSuitableorateteastl érifunctioresl ssoeyanatese are i palyisocyanateaci ds.

The aci ds negtion be .used individual |y or. as mxtures of two qr nore
(her eof . por SRrateer By BTRjeEatieh o oiomtarizafion b findSiahelos iy Feactioh

nenti oned an@ii%@jah@%@%itﬂ@cﬂ%ﬁuﬁé’ﬂéﬁla@cbﬁ?io@Héé coRtifiRG. HidréXy Or AmmRoar €
particularly suitable for the purposes of the present invent’ on.

Particul arl ygslRsabl e al cohols are hexanediol, ethylene glycol, diethylene
dutabl o aci b ar FIdEHiRa B N dReq BBtk oML e her cor .
H gh nol 28ul dlisocyanates mentioned above, the trimerization products of HDI, MDI,

TDI or IPDI being particularly preferred.

Blocked, reversibly capped polykisisocyanates, such as 1,3,5-tris-[6-
(1-methylpropylideneaminoxycarbonylamino)-hexyl]-2,4,6-trixohexahydro-
1,3,5-triazine, are also suitable.

30 The polymeric isocyanates formed, for example, as residue in the




10 wei ght pol yester polyols may be used in the second synthesis stage and

include, for exanple, the reaction products of polyhydric, preferably

di hydric, alcohols (optionally together with small quantities of trihydric
al cohol s) and pol ybasic, preferably dibasic, carboxylic acids. Instead of

free polycar bcwﬂ 6:9’/Pg?égﬁbxt he corr espondlid19 pol ycar boxy?gmwgﬁ or

15 correspondi ng polycar ylic acid esters wth al cohol

containing 1t ar bqn,at ons al so be pysed (where possible).

ol yoar bosyl | retlfidh iR fiBeSHRk e ieg SHUERP RhGee. Lhe RalyEeds M
heterocycl i c bidibble TR R ABMIARA' isiBles ihshe! HishatibR’ of DNl & bY
al kyl groups, al kenyl groups, ether groups or hal ogens. Sultable

pol ycar boxyl i pastiguarhasaifatfler exanpl e, succinic acid, adipic acid, suberic
acid, azelaic acid), sehacic¢ acid,. phthalic. aci L sopht hal jc gcid,

er ephthal Lo aci d. A PIaIBITeH GEboiment Bh A Entom iRiFaleciar 6r diy ekt nal i c
anhydri de, shexhigiraiaitplal Despydud™N 3800! Sidsttdt R eRDchst tte FEBNEMSIR
endonethylene_tetrahydrophthal|c anhydride, glutaric anhydride, nmalefic 25
acid, nal efi c isoaypoautaie Tr 1890 (roanufagturer: idayer AQ)y acid or triner fatty

acid or mxtures of t re thereof. .Small ntities of nonofyunctional
fatty acids may opjtl'i"os\rgg?(fq@gb ep?élglgﬂqur}?téﬁelk ﬂ%gﬁ?ﬁ’%ﬂ‘trﬁoﬁﬁ"e[ﬂ T the

pol yesters mayaetthapihe NECF?!‘&?Sfbf&hé elyisduyahatesotart giffer Natheterdaetivity
groups. Pol yesters obtai nable fromlactones, for exanple based 30 on

e- capr ol act ondO ( @PRBOURdHICAEaINiY ysegeprta-feattive) funstiongd gsayps. Wohis

aci o,y 81 s SPbUe 8 PAIHElaC 3 WSEOYAREs BoidiBing NPT chalive I HRRERFLT D ©
may al so be uskeémiCileanienngetits picd.yiesherisypehgtical atisodyanatdsi iteid, krfown

exanple, by conplete ring opening of epoxidized triglycerides of a fatty
m xture cont aitgghg'(‘é{f’“q? ispcyanates, (qn geperafly rﬁ)@ﬁW‘QﬂXs@mP%@eﬁ MA¥R aci ds

with one or : I taL A nt
parti al tr ansaigsh PG saRRRaR (RY scebfl KeckahalRa BTy Aty HBERUFL,
est er pol yol s orimdndcychic tilsasyanatesat ons in the al kyl group. Ot her suitable
pol yol s are pol ycarbonate po I's and di mer diols (Henkgl KGA) an o)
cast or oi ﬂgand deriIUaEﬁ%eé’of‘%&e(?f: %'ﬁ) PHRSEN df 'Gﬂctﬁ%ate"ﬁ{)l fnsw@h enes
known, for exabfpddke BSiAg B AR of 1Bl o Rdre \Hichfnaped as

g:lﬂﬂl

pol yol s for the comnpositions a CO@C‘I ng to the inventi on.@ig?%acet al s -are

al so suit abl e beousesstordise pradystibnaf potywethanes. Popglyolds aindesstood talbest ood
to be conpounds,gbtai nabl.e by reactin | ycol.s. for 15 exanpl g, diethyl ene
0l yool o hex ERMAVGR CaRCRtaly t-dt Comepann CoRAinnagPRE tay aes s Skl <
suitabl e for the nmplesases of the invention may al so be obtai ned by

pol ynmeri zing cyclic acetals. Polycarbonates are al so suitable or use as the

pol yol coRBonent. RHitablg pelyalscarentor examnle adliphatictaleoholaapntajning 2rtedkt i ng
diols, such as4,20_propy I |, JQut -1, 4-di ol or hexane-.1 6-diol,

di et hyl ene gl @%I Qﬁug’{gebﬁf)ﬁ‘éﬂsx@%ycJﬁ‘%ﬂt@'e@%{&gh@\aé(néeg's?/@oP”BP%%&‘Lr es
of two or noreecbrdagt, Suitdbldi glipHaticablvonalseincli@s, foraeRhmplé,PBEHYene
carbonat e, or phosgene. Polyacryl ates contai ni n?q:b’tcﬁl?_li/ roigf)s are al so

suitabl e for @AY¥COhsPrORYIERE ghyeolc bHigneshd-digipsa dexangelybsiiol,

bt ained.  t | ve! .

mononer s bear i ope-57-Gi6L oBRE AT M Fldher HliSbad dfISSingEeuidteat ) 1,

elst eL i }‘ i catSih orwrlu't:h ﬁndlawwe'meﬂ pugaipamweatawir:gapmwurqcaﬁ?@ms;hand bylidngr i c
conol s, e cono enera 1N esen n Sl excess.

aEt hyl eni cal |y ﬁi%pagt@ﬁm%‘B’onX/ﬁ\t@%Hg{n@sb@DFgﬂ%ﬁ'ﬁoﬁ'@ﬁg C@m%‘ ‘Hlﬁs“ﬂrowoa_r e,

for exanpl e, %j}éibrecgﬁs'rﬁghé’aoa%%%%mbhcaé,cfoq’eférﬂbfé["gqyéé}bﬂ' fimdtRyIBl |

aci d. Correspondi ng
propane, pentaerythritol and oligomeric ethers of the substances
mentioned either individually or in the form of mixtures of two or more of the

30 ethers mentioned with one another.



WO 031051951 15 PCTI EPO2/ 14399 functional esters are, for exanple,

2- hydroxyet hyl acrylate, 2-hydroxyethyl nethacrylate, 2-hydroxypropyl
acryl ate, 2-hydroxypropyl nethacrylate, 3hydroxypropyl acrylate or
3-hydroxypropyl nethacrylate or mixtures of two or nore thereof. 5 In the

Tirst synthes] t at | east one nonsymmetrical diisocyanate is used as
t he polyi soc%ﬁﬁ%&g y nonsymetri cal afli socyanate is Eéf‘FéEFQa/%& t he
group of aromatic, aliphatic or cycloaliphatic diisocyanates. Exanples of
sui t abl e ar omat i c Qihes suiabiatpalyal caraponends d@re fthe geattjor produnts iof dOWCO

groups are a j rs_of toluene. diisgcyanat D) either in the form of
the pure isoh&ﬁjééﬁggs‘ﬁgﬁh} x'?‘ﬂ}'ﬁy(&c S%S/@?cé ngtﬁnélﬁg/'lgne oxm?es, so-ca?led

napt hal enel, pollietisarsy eMied @lkyhde oRidds Ipréfd?asIpYdsgind? its OF ¥afireatome ! es
of aliphatic diisocyanates containing differéntly reactive NCO groups are

1, 6- di i socyailitable teactiop predHgishek e type in @uestieny et darsexample, the

cycl oal | phat [PGERHIBIREE o Ierd Ayl BpVBredfoR, Bk Bovltie BiRe ps are
1- i socyanat odigld)yhexdmesdiolsavnd al-dihyaréxydiptieml peorsare witangthy{leAexdeNe

di i socyanate, | PDllz and 1-nethyl 2, 4-di i socyanat ocycl ohexane. 20 At | east
one nonsynmePFARYENPXIde Sy pdYiEne axide aemixteias efdiwe Psmege thereehe The

di i socyanat e i i : re Lso hxture of
several T eomiatop PIadEte & ROBRYARE! Abohols, Rdch, a§ GikoRl, Hmeuiid

di i socyanat eethanepdrotriomethydol propaaeapentaeRihjitol Br §édgahelcypholtdranixtures

di i socyapate. .25 The pol yol used in the fjrst synthesis stage is at |east
one pol yB! wPf H%en oév&oé%ethﬁﬁ? cd’?"ﬁ? J}]léi @‘lfyﬁe(nﬁh)ox Sem%rﬁl%gdotcg/fﬁﬂn,
preferably 1P9'g/bﬂ‘&%%{&éma%%‘mbﬁ particularly 200 to 1200 g/nol. At

| east one polyeéther 'pol yol wth a nol ecul ar weight (M) of 100 to 3000

g/ nol and pr ef er abhys; depérdingrare the desitéd malecdiad weight, prodiicts aftth80 | east
one pol yester | yvol. with_a nolecular weight of 100 to 300Q g/ nol and WO
03/ 051951 16 RRAPERS 9 b 8P R o viche:o5de Hed PaolGs g/ ol

i s/are prefepphidfe 4rasl ond Rumiréd ndl SINVIERE DxRdcSaRd@Br prépylems BkRier &flo

k
enbodi nent, at |east one polyol containing different Ipy rreacti ve hydroxyl
groups i 85 usiaw imoleadlar iweightspelyhydic aloohgls. maydbeé fusednc ©ther polyetheri vity

is present, I en.,pLi n condary hydroxyl groups.
Act ual exam%gé/og%(%e%ﬁm px Béﬁ%%(?%f’ﬁ §gcgqrdaﬂ%%@%t lg)f%f?égli Rention
are propane- pedtaéingthritod Withretindinatish ef watérpr opyl ene gl ycol, tripropyl ene
gl ycol, tetrapropyl ene glycol, the higher honol ogs of 10 pol ypropyl ene

glycol with an avH fditien.epaivals wadellt usadnife Polsethigaenehedistnp are 3000,
for ewampl o ppidnadie bP dotifofizdiin STCLERPROKIET AmBfy WHie BYlvEfifal voo!
D) 3o o et posaue becrmmon ofpophyive BRIAS,
val ue of 1 5Weight aicohols Witharapyigne iaxideasingern coriditonsuhaie af lsast patly s: 1.
21 caat oneSoeptERD rhafodh oreiss a8 forftRRS HETBRich Ry I8 eBiAl 10"

g/ nol takes fordbe figst synthesiestageare of 20C to 80C and preferably at 20 a

Firer aynt hesi s o1 RBPANBIER A ETEReec BRRPREBRPU PR reaciNg Do ARG * |
particul2s egbrolRatcatftainligy bﬂ‘é@ﬂﬁ\i@'ﬁ?gw@nr% vitth alkyle bkings, frnt hesis

stage is carried out in aprotic solvenfs. "The percentagé by weight of the
reacti on ni xE¥AMPle, ethdeng wxides propylanaigxdde.hbutyienet bxideoisiysane Ziides i n t he

range from 2 0 j r in.t fr to 60% by
wei ght  and. mietyaRo i SFbgehiorE Rt ot s ot B0 B e Bt gne
Suitable starting compounds are, for example, water, ethylene
glycol, 1,2- or 1,3-propylene glycol, 1,4- or 1,3-butylene glycol, hexane-1,6-
30 diol, octane-1,8-diol, neopentyl glycol, 1,4-hydroxymethyl cyclohexane, 2-



The reaction in the aprotic solvents takes place at tenperatures in the :
range from 20C to 100C, preferably at tenperatures in the range from 30 25C -
to 80C and nore particularly at tenperatures in the range from40C WO

031 051951 17 PCT/ EPO2/ 14399 to 75C. Aprotic solvents in the context of the

invention are e, hal ogen-cont gi,ni ng organic s gh
acet one, net th{)éq%@%ﬁ%)Letone or ethyl g?et ate is pref eﬁ%ﬁ%‘# ction
m xture of the f'hrst synt hi?c‘i stage contains a catalyst. 5 Catal ysts
suitable for RY V'npﬁlf{% reeobiglycarRl imathyipb Rrepasies rigriieet £16-riol.
conpounds and/baiar{ee-'itzfﬁ-"tﬁfola"t‘hgfewgl @ o’L?a\b\/{ea(éll g?ﬁpﬂfol,o'n]raﬁrﬂt&:?,%s@‘bi i ght,

preferably in concenttatiohs and nore particularly
i n concentr at ingthylogly@oSides, sugfatsy phergiht isoboggipbendkl resoraimotp bydebquid ti n,

iron, titanium bi h or zjirconiumare preferred. 10 Preferred ahove all
ar e such or gaMBRBt A4 Prob b URIEEORRNETA-SBATS, ARG EH TGS t o of
car boxyl i 5 acigffylefddi8Rfh 8+ oP H@?aﬁ%ﬂﬁlé‘ﬁ’édiarﬁﬁ{e?grei@t]ﬁgfmgﬁnﬁﬁé{ aflifghol s

'
and phenol ates, for exanp%eégl -n-octyl ti'n mercapti In mal eate,
di acet at e, di Iphengleaedidgiminep?iddndo2 $-diachingtbluenecant pdiyphenylpblymatbgt at e,

et hyl hexoat e and di et hyl.hexoate , tetraisopr | titanate.or, 15 | ead phenyl
ethyl i thi oc i iEmROYAMIGER. nayich - S0t BEOBIAREE 4Be eHUSHIITIANSRNR | v)
car boxyl at es. chR@eRgatims r nfixifesisf RNbRndre thatesf.erably at |east 10 and
nore particularly 14 to 32 carbon atons. Dicarboxylic acids may al so be

used. Acids which mgjyatbeesxmodiiedybyreinyl polymers ereaiscasiitable fon use aaleef i ¢

acid, fumakic id, | oni ¢ agi succipnic. acid,_pjmelic aci 20

Cer epht hatd ¢ #oipt oplbeiiente Fioflest fuehie yRbeckartbe Rbsingt. fr S8muig1 oni o
aci d and 2- et nyl hstymeAiidgasty@neC@Paotylonital) 6k mbaaFdsCthefedt. inlthyPrésértded,
nyristic acid, palmtic acid and stearic acid. Actual conpounds are dibutyl
and di octyl tiohpalygéharate, nml eate, bis-(2-ethyl hexoate), dilaurate,

tributyl tin diace IS (~3- ho r I yid.-t) iJ.aur at e, and
bi s-(~i-acetyl et hyltc?bgrt ?%|§%él?aggg{oé_ é#ﬁ"ﬁ%ﬁ%egfbgnmesuk%dglgégﬁnytFh?le

t hi ol at es nay isdcyanbte-tesmihatéd tpohjurethaimel grepolyatardsre polyester polyols. For
bis-(tributyltin)-oxide, bi s_—ﬁtri octyltin)-oxide, dibutyl and dioctyl tin
bi s- ( 2- et h91 h&FMRi.olt 48 POSSthIe (@ HseapAYasiSE RPlYals Pbipined Ry readting) Igwe,

bi s-(~i-neth I} s AW di . Lol :

b1 5. (i - acet yI oo bt aledrdl, Hepeliicihy dhifene glvgal diethyiene o,

':i n di( ?ﬁQec?/l gl;{u:ohl M@ertzbylt%ﬂr/]cclaiﬂUexar:ﬁdiOISI(?QEEﬂrféi?oIl&{ch%ﬁérﬁng/ctﬂ)ﬁ@@cerot yltin
ris-(thiogiycolic acid-2-e exoat e), dj nd di oc i .

bi s(t hi ogl 3cglqrctré{9?ﬁwg’-'etpﬁ?/ﬁ’ odf! 13&\9@@&@%. aﬁ(ﬁh?rr i%ﬂ?é'e tP‘ﬂYth”C

bi s- (thi ogl ycgjd i t t &) t d tyh_ v
tris-(thioet h%l%dr?eg yfgl(‘)ﬁhge wgpﬁgﬁaﬁeféﬂgfﬁt §+Iygﬁd a%o%?ywd?? )ﬁymethyl

bi s- (t hi 020 hylcyalebeyans,- 2-mathyly | propened) 3-diolj bbowtpheehd,4-triobctiyibthylene

L SR 5 BB e By B, s
bi s- (~3- met how@wléﬁ@xgll@mi?ut ieheljiycd] tahbq%]ybdtgeﬂelgrfddl.- 2 ethyl hexoate),
e -trn

bi s- (~i - met hoxycar bony bi's-(thioglycolic acid-2ethyl hexoate) and
bi s- (~3- acet yl et hylQther nsuitablet malyasten epelyplsctarp be ebiginadxdat efolynd

O ganobi omut b CDREBTAET ThisUtivaR SRl Rar ARRRVI TS HE bondsnes, of
these conpdundatharidsel than aheaeyuivakdrmbicpantityi vfs didarbdeylic2 Bicisarghd?eBi X2

type and phenol ates and carboxylates of bjsnuth, nay al so be 15 used.
Sui t abl e or gaideArbaxylic aeas &iiraactive-derivatiygsithergoito foin polyestel pRIXgIBat es,

t he carboxyli i Eéy? (N 2. 10 20 C a to 14
carbon atons. %}&@lﬁ?ﬂ?d I C%&R@gn%%aseé?’egbgl %Eﬁﬁltei %ﬁgﬁéc% l%?%ﬁ?lé %égfhaci d,
caproi ¢ aci d, andprhigher avordploggprthereafi dontaining c upcitd, 18/ rcarbon atoms,

palmtic acid, st ar{'c g.ci , aF,achi,é: acid, isobutyrigc ac%d and 2,
unsaturated dicarboxylic acids, such as maleic acid or fumaric acid, and

30 aromatic dicarboxylic acids, more particularly the isomeric phthalic acids,



20 et hyl hexanoic acid. M xtures of bisnmuth carboxylates with other netal
ctar boxyl ates, for exanple tin carboxyl ates, nay al so be used. Mire

particularly, the following terti‘ary ami nes are used as catal yst either
i ndi vi duaIIy or in conbination with at |east one of the above nentioned

catal ysts: oct ane (Dabco), triethylanine, dinethyl 25
benzyl am ne @%&%ﬁ% DB, BAYER AG), ABs- di met hyl am ng&Tﬁ§¥ng1H§|99

(Catalyst A l) UCC), tetranethyl guanidine, bis-dinmethylam nonmethyl phenol,
2, 2" - di nor phaumm@aumthqllc acideisopht amccaotdaohyeraphtitadacmxy) Céfrinzaeid and

ﬁl gl ?S‘t g?llaﬁq %ﬁiw At hg(#r'@){@%lgm noﬁ@ﬁpséﬁltsgfﬂ tzlcﬁ&oxyllc acids. The acids

N- (2- hydr oxy aidrtoviet hﬁﬁ" bé @ébdaaawmmi/ mbaGRls HHwdLdr mbe& Aeéreof.
Chem cal ), Jeffcat) WO 03/ 051951 19 PCT/ EP02/ 14399 tetranet hyl

but ane- 1, 3- dPéz}Mas&er INJIMP|§I 9 atelepghene af tbecq;t@@féoxylgz acigsimentiened and

trif sopr (gt BTRLRYLWARKE RS, & ATty BB QRIS dhe! SABRIRT S, o
pol yneri zed Suitatsle fot ctheemm:fp*s@e o thlerrp’rebyhaim/@nnohyePbyﬂmw BUitgble X her
sui tabl e catalysts are 1-nethyl imdazole, 2-nethyl-1-vi n?/qumdazole

1-al l'yl i ni d@kehels §I$H@%9nedlm gethyleae glygota djethy angnstyepl or enpasty

1-(3-

4 byrrol 1l ngpeel of TkRAes or ik o trich thérecf” oty STMBBRYBNE, e
N-dodecyl - 2- mhmallcnacldzalhda adﬂmbameltau@smmturesgﬁmwrﬁt aInglc; molgealands and

t d f t he . t t th
Pt o or Gt Heidts Refiestehiaplils Sy isRd IBahR pesodisyihess 5245 8N aoly
1:1 to 511 ajbnmy, efd?are&bﬁtﬂlé‘r ke Lreiclioh Op l%djdc st ofl '%o%?dﬂér tdréfélrﬁ’élw

preferred embodi ment of I'nvention, E capro acta used ‘as t
cat al yst. Thdihydsiat ialgohols s(ophcpmailyadngaathelserdth small tquantites eoff trinydfic05 t o

6% b i ght b in th f Q.1 t 3(V b
a7 cur arl y alcBhElsd s DelvBasisr oreiebiy Bad semgnic b, Rseat dfor o
quantity of ﬂ@ésp’d_m@érbbﬁﬂic é'd:ld§0ﬂ'béaaé‘rtrésﬁﬂﬁi|@ pBWcé%o%Wé%dH?th@s forr st

synthesi s_stage s-caprol actam may be used in powd granul ar or
liquid fm CCFW@SFPQMBM orDQMQ?de)tyhﬂr casid heeSfC&%nSstWEtlyntai@thS stragterablgf er abl y

froms.5 to gty ke e thad k. PB' Beb et oBispbiok "Theg "¢

second synt hpelysafioxgko atldseamtayortsb OIah;mati@ol x9tlobhiptestited avémitigt drhe
overall ratio of isgcyanate rou s to hydroxyl groups is 1.1:1 to 2:1,

preferably 1h9t_eioezy9"9 o tlotan lnw aPLPPp Qﬁﬁ”é{rb%/ smbatyum don example by t he
e BB B8 AT 0, R el okt chabedéSr Siieds
90C. 20 polycarboxylic acids are, for example, succinic acid, adipic acid, suberic
acid, azelaic acid, sebacic acid, phthalic acid, isophthalic acid, terephthalic
acid, trimellitic acid, phthalic anhydride, tetrahydrophthalic anhydride,
hexahydrophthalic anhydride, tetrachlorophthalic anhydride,
endomethylene tetrahydrophthalic anhydride, glutaric anhydride, maleic
25 acid, maleic anhydride, fumaric acid, dimer fatty acid or trimer fatty acid or
mixtures of two or more thereof. Small quantities of monofunctional fatty
acids may optionally be present in the reaction mixture.
The polyesters may optionally contain a small number of terminal
carboxyl groups. Polyesters obtainable from lactones, for example based
30 on e-caprolactone (also known as “polycaprolactones”), or hydroxy-



5 10 15 20 25 30 WD 03/051951 20 PCT/EP0O2/ 14399 It is preferably a

pol yet her or pol yether m xture with a nol ecul ar weight (M) of ca. 100 to -
10000 gl mol and preferably in the range ‘fromca. 200 to ca. 5000 g/mol or a _
pol yester polyol or polyester polyol mxture with a nol ecul ar wei ght (M)

of ca. 200 to | . In one particylar enbodi nent,

pol yet her pol W%gz%%@at | east one pol yést er polyol w F#TAEE@?L @gr

wei ght (M) of to 3,000 g/mol is/are used in the first nthe5|s st age
and at | east eﬁéoe%h'cg/e@lﬁérf%ﬁ@@mp why%romameucaﬁc%namalmﬁﬁ; uged-100 to

about 10, 000 of ol @I, iRivdEshofBs AYuscRticaPhsh tihy Bisp BRLEsy! o

wei ght (M~) of 200 to 1 are use sec esl's
stage. In anoOlmchmmubalcmmesten‘pobjolmmay hehebtaimeal) forsgxamhsle| bysbagﬁaetes al so

carried out in at | east neo ove- nenti pned aprotic skoets The
per cent age by”ﬂﬂi‘)@ﬁf’"@fo é%q Fréﬂ?y‘?ﬁrﬂeﬁrcg % re GantaIRRgAtleaste
cont ai ni n%thgaﬁ@ﬁ Qﬂéfm.éényveem%auﬁatfe@ona O<ﬁd§0v¢?t Y oHB! B8Rt mdRé! a&sﬁs&ab' y

from35 to 50% by weig | f solventl ess pol yurethanes are require
solvent is di somtlairemlg dftfo thceermetoemsiaod subeeqeantt pmﬂabttansestemfnaatlonru ng

f 30 90 nj I f h
compounds conBhiT fEvEARe dtp e B LRl St Bolyelcfih dtta.f2 Sfiben
exanpl e am negtdpé |ratrfé)am¥t Qfoup ”@méﬂs‘iﬁ’tablé p8I98Is are ;Sdl?ca%eﬁlatét p&po@f the

pol yur et hane prepol | owi ng conpounds are al So nentioned
succi ni ¢ aci daudmnydm&yldenlyeldfﬁaé) apd@smcastat ol and derivatives thereof,

0 a2y T B B RNCEREL, Bolysutadienss, Jtgworfen, gxamPle. by the

2- met hyI ene- lcdmpligrgRahestirak, of -"Pelyabd" ln@@rél!?@nﬁé“@éed as polyols for the
3-pyrrolidino-1, 2- propanedi ol , 2-methyl ene- 2, 4pent anedi ol ,

3-al koxy- 1, 2- EQWQﬁélﬁﬂﬁlaCCQfdé'ﬂgﬁﬂ thedamentions- di ol ,

220l Y15 BRRREAA ord s NGB Uop g M oA R !
2, 3- di met hyl 2a8etals an'eeuh\dlérsto%d(té beetbapgohds obiaindbl@ byrrepstieglglyicosnébr WO
03/ 051951 21 PCT/ EP02/ 14399 ) ) )

15 example diethylene glycol or hexanediol or mixtures thereof, with
formaldehyde. Polyacetals suitable for the purposes of the invention may
also be obtained by polymerizing cyclic acetals.

Polycarbonates are also suitable or use as the polyol component.
Polycarbonates may be obtained, for example, by reacting diols, such as

20 propylene glycol, butane-1,4-diol or hexane-1,6-diol, diethylene glycol,
triethylene glycol or tetraethylene glycol or mixtures of two or more thereof,
with diaryl carbonates, for example diphenyl carbonate, or phosgene.

Polyacrylates containing OH groups are also suitable for use as the
polyol component. These polyacrylates may be obtained, for example, by

25 polymerizing ethylenically unsaturated monomers bearing an OH group.
Such monomers are obtainable, for example, by esterification of
ethylenically unsaturated carboxylic acids and dihydric alcohols, the alcohol
generally being present in a slight excess. Ethylenically unsaturated
carboxylic acids suitable for this purpose are, for example, acrylic acid,

30 methacrylic acid, crotonic acid or maleic acid. Corresponding OH-



hydr oxynet hyl benzyl al cohol; - aliphatic, cycloaliphatic and aromatic

di am nes, such as ethyl enedi am ne, hexanet hyl enedi am ne,

1, 4- cycl ohexyl enedi am ne, pi perazine, "N-nmet hyl propyl enedi ani ne,

di am nodi phenyl sul fone, 5 di am nodi phenyl ether, diam nodi phenyl dimethyl

‘met hane, henyl triazine, ophor onedi am n I fatty acid
di am ne, di a}ﬁh%@‘ﬁ&ﬁ% net hane, am noagphenyl anm ne orgmgt%
phenyl enedi am ne; - carbohydrazi des or drazi des of dicarboxylic aci ds 10

- ami noal coh&lmtlosabastass arehdaoexampe, %ﬁm@r@mew aerylatet affmdamyeéhyl

tri ot hanol anfaN &y Hle o ko ey o IR ATyl cn By Hi TS, o-
cycl oal i phat hodroxyprepivi @cwmertﬁtﬁh?émypropgpn%tha@wade @Wﬁ&ﬁ.ﬁé@@ﬂ\}vbc
aci ds, such as gl yC| ne, 1- and ani ne, ani nocaproic 15 acid,

4- am nobutyrpémﬁﬁd e"@ﬁé i someric mono- and di am nobenzoi ¢ acids and the

| socyanataeter m ni G st SRERHS e & iSant oeFRCUesrbAYisogvanats

stabilizers, isndisesli @s- mwrﬁﬁlylsqcyaiﬂ!tél Vethe siohBymenéfichlackisboyamate esi ns,
f|IIers pignments, plasticizers and/or solvents as optional conponents.

" St abi | i zer sSelegtache OBt &a Sfoqmeoﬁr@é@ﬁ?t'%nv@ﬂﬁhaé'ﬁ Ple, cyloalihadige hand,
stabilizers md&& shfdy | i ze the viscosity of the pol yurethane according to
the invention I'ng production, storage and application. Stabilizers 25

suitabl e for thisExamples o:ﬁrsm,ltabter armalid eljisocyarates contening adifferentlyc aci d
chl ori de nmonof un nal I reacti ve | anat es and 0 hon .

corrosi v i nﬁ‘?%'l‘(?g\&g §’UP§ y Al isners,ehie fﬂﬁ WFS@PVﬁ%atet@JDjEﬁ@&ﬂ fonyl

| socyanat e, H*B)ﬁ)?ﬁp?] Iré |§Hm8P8§§§‘9rrﬁHﬁjr§Cdf%erUd\T/?§sorﬁ fst ﬁgé ' ' ' Zers

in the context of ventlon are anti oxi dants, ta |I|
hydrol ysi s sﬂaﬁadilscnyasatewwi)k)laodcle&phenylene cﬁisabyanaiters i's determ ned on

WO 03/ 051951 22 PCT/EP02114399.the one han the pri conponent s of
the pol yuret hane %@H}pg?sh ?%Phﬁg "fﬂ?@ﬁ\’? rﬁ?ntﬂﬂﬁ‘tgh ﬁg@?‘ﬁ@ Fé\g)fg' €hy the
appl i cation delgrbew aaéld GJalﬁsééyfaﬂéﬁd PP, Mﬂurﬁl@tﬁyﬁm@%@ed BRsbtanaf be
expected to undergo. | ow rrononer |'yur et hane accor di ng-to the

i nvent i otb coR, éﬂsmgtm&mamnq/lysln@rdlp@pymater units, antioxidants,
optionally in Comﬁ'xg?f{dlgé.' \g'ft@uh}gble cycloaliphatic diisocyanates containing

differently reactive NCO groups are 1-isocyanatomethyl-3-isocyanato-
1,5,5-trimethyl cyclohexane (isophorone diisocyanate, IPDI) and 1-methyl-
2,4-diisocyanatocyclohexane.

20 At least one nonsymmetrical diisocyanate from the group comprising
toluene diisocyanate (TDI) either in the form of the pure isomer or as a
mixture of several isomers; 1-isocyanatomethyl-3-isocyanato-1,5,5-
trimethyl  diisocyanate  (isophorone  diisocyanate, IPDI);, 2,4-
diphenylmethane diisocyanate.

25 The polyol used in the first synthesis stage is at least one polyol with
an average molecular weight (M) of 60 to 3000 g/mol, preferably 100 to
2000 g/mol and more particularly 200 to 1200 g/mol.

At least one polyether polyol with a molecular weight (M) of 100 to
3000 g/mol and preferably in the range from 150 to 2000 g/mol and/or at
30 least one polyester polyol with a molecular weight of 100 to 3000 g/mol and



stabilizers, are mainly required. Exanples of such stabilizers are the
commercially avail able sterically hindered phenols and/or thioethers and/or
substituted benzotriazoles or the sterically hindered ami nes of the HALS
(hindered am ne |light stabilizer) type. 10 If the isocyanate-term nated
pol yur et hane I consists largely,Qf polyester unj YIS
stabilizers, %6%3%@5& of the carbodii ﬂrgde type, may bgkﬂgggﬁg{ﬁaéﬁe

i socyanat e-t er m_nat ed pol yur et hane grepol mers produced by the process
according to Preferapbeinithefange figsed Dﬁm%f)ﬁ%m%w@rmﬁerébly used iRdhenmy
addi tional ly goptaifetRiidying resins, for exanple abietic acid, abietic
acid esters, terpene resins, terpene/ phenol resins or hydrocarbon resins,
and also fillers (froa prefmeEdeembbdivaérts at teast one podyaticomtainingadiffersmtlycl ays

or carbon bl ack),, plasticjizer for anpl ht hal af e or .thixotroplcizin
agents (for e!?g?ﬂ}’g hb{éfé%égqusbﬁiiﬁ &ﬁéaﬁ'&@? ﬁfsgébﬁf‘tﬂﬁﬁ@asstéﬁﬁ @a@lffégesqcegb e
fibrillated Ofehé%ﬁ{/ift‘)?i% ﬁﬁé@@ﬁﬁ%ﬁéi&ﬁﬁﬁ%b@fw@éﬁ?gﬁﬁ% %n&rsegbﬁgg%@dtrﬁgyl

addition, 1n thi's case, the polyure ne prepol ynmers produc
process accordiowpst o the i nvention may al so be produced in solution and

d - t WO- t .| am nati dhesi f bly i
b0l ar apr ot 1 ¢ ol vBHIHET oXAERISE C e BobisTy dn e HeeE 13 Asspraanseosith dfige” of
ca. 50C to 14pGenttbh haitah hrabageiedeblhy SLesR-P20SioR! Sdiptaifient t aijcal, et hy!
acetate, mnet héilpyet hyl ketone (MEK) and acetone are particularly preeferred.

Besi des the plipyepydenat ighrcalii i tetrapropylans  plycobr éher dtighert rhdmsologanaifes,
may be us in the second, reaction stage. This be 30 done in

conbi nat | wPRWPRAR R o8 ibER B sur rroiSeTar waeh (urigsrosyeragss 1 23
PCTI EPO2/ 14390InYidf - RB006/ inbré pasticiaiyeu o 125900y ol Pasd @op8mers of
triisocyanates are adducts of diisocyanates and IOM/UD]ecuIar wei ght
triols, nore pelypeapyene tgl¥celddoet exampler dieek cordistatisticahagarolymers rafol s,

for exanple tpj e glycerol. Aliphatic triisocyanates such
as, for exarrp%@,%%r{%érg& Bﬁpslgﬁbz%)%%h product of hexamet hyl ene diisocyanate
(HDI') or the isocyhniedirszgyrithesisstaties; the tatidbf isbcyieite ighdussttehydroxyl

trimerization products of isophorone diisocyanate (| PDI i‘gare al so suitable

for the cbhpodiaursis asivgiedita@ yauerd 1.-4vdrt4:dnppafetably ) atvalueof deid age

di i socyanate \ s < 19 [ t gnt age content of

i socyanat es w@%q?}&do@ﬁ%gtéftc%’% %Pélyggﬂ 105#?#%%&?_8 no greater than 25%
by wei ght. The aboVhewsactioreBetwaarethezat least pne thonsgmodetHithl dilsdcydthitear e

Dol yi Socyanat BS L e aeatololwith 8 Aerass s Weight (Mybof 60 to
| Socyanat e- t eq o0y RAOKBIBLD S (BFRRPMUFEbr BRSNS BE Ok prbhiaB eSS

according to the ihvention is Iow in nononers. "Low I n nono
under st o0 t oartemperatuawot 40 @767 Gt ilnwnefpartieulat embiodiment, yie ceaciioatafs i n

t he pol yur et hane,. pr ep. ner . progduced in accordance with the invention. The
nononer conce ngf thés'ﬁeﬁt%@? %fl'(eﬁlpéqc&%bqoyr’rb -rggpr@_tlg,e. nore preferably
bel ow 0.3 and nost |PaRbtEEARBhICARIrAMBodinényf WRI BDERtIH? thaTe4ctih dfitRet Ot al
wei ght of the solventless polyurethane prepol yner.
first synthesis stage is carried out in aprotic solvents. The percentage by
weight of the reaction mixture in the mixture containing the aprotic solvent
25 isin the range from 20 to 80% by weight, preferably in the range from 30 to
60% by weight and more particularly in the range from 35 to 50% by
weight.
The reaction in the aprotic solvents takes place at temperatures in
the range from 20°C to 100°C, preferably at temperatures in the range from

30 25°C to 80°C and more particularly at temperatures in the range from 40°C



The percentage by wei ght of the nmononeric nonsymetrical diisocyanate is
determ ned by gas chromat ography, by high-pressure |iquid chromatography
(HPLC) or by gel perneation chromatography (GPC). The pol yuret hane
prepol ymer produced by the process according to 25 the invention has a

‘Brookfield vwﬁosié at 100C, as neasured to | SO 2555) in_the range from
Shgdaadh

100 nPas to n preferably in flihe range from 1P6THRRO2{14388 000
nPas and nore garticul arly in the range from 200 to 10,000 nPas. The NCO
content of tke7pdCyArrotiarselventpin theecoptestiotthe innestioraacerfdaexempie,h t he

Invention is in the range froml tao 10% by I ght, WO 03/ 05195

PCT/ EP02/ 14388/09e8r e BaRng (TERAIC, é@”%? saliough @%%Q“%i’%‘gy@ﬂ’é’“‘iﬂr e
parti cul arlykbtbnehsr étnﬂg@eﬁé@m; Preferadb% by wei ght (Spi egel berger) EN | SO
11909). Accordingly, the polyurethane prepol yners produced in accordance

wi th the inventi odhgrreagtien nmiyure véthaiirsisyathesismstage contains ceeatalyst.5

cont ent J.C \lyevolatile dij at wi,t h a nol.ecul ar wei ght
bel ow 508§ g%?%qschgujt%giéungogf € ro'ﬁ1 t#é;%?(g%f%r y\%ﬁggit ?le"bv IBEpt"’frge. The
process has bhsarmetallicccartpaunidiand/ontertiaey bAWhE® P BBACARRItRIAE dfsD.abt ai ned
wi t hout conplicated and expensive process steps. In addition, the

! p : !
pol yur et hane {®0ep Syywaight. srefarably inreancentratiens Al Q3 tg 286 byt weigbh@nd10 as
crosslinking r g | p kehnar e jsned in
heat - based pOTPiER USRIt SoncbURlBHL 9.0 10 156'pF WRIGHY, Bloahdre@iigte, | o
process accocdmpgpundst of tinnvieom,i tifanfil.d'ﬂﬁﬂiiﬂﬁuﬂth idrhzirdimilamljecé | prieferrdrkt ween
the different, reactive NCO groups, of the nonsymetric I l,socyanate is
mai nt ai n @ tk’@%&rﬁdaﬂb%‘é& @H%rg P%'Phprgﬁﬂ?@P??glﬁécﬁF@BHP ﬁe"}sst"i@g\ﬁaitﬁ Qrow

viscosities ﬁf@i@ﬁg%’? Gfits JhEamBkyit %ﬁ&@?%fr@h@%ﬁ%ﬁ%ﬁcﬂré@‘éﬂ% ridtal

accordance wt nvention are’ prererab ther as such or in

sol uti on i n bydexidess alooholsand phrnaldbess iforcexamplehdiai-oetyt timposreaptidegr

bondi ng pl astj.c net al s .and. papers,. By virt of their extrenely | ow

per cent age cgm"ég‘ltt'rb?"‘aﬁ?tﬁi 'Pg?%g?'ed'*%'ﬁ@ﬁep!cg‘?%\die_sb&%?gﬂ‘é?%’i ,m?rﬁégt'éev
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| ow nol e20il aterephtifalic adid V\GheRYIASEtRS hcid, benzoic acid, acetic acid, propionic

acid and 2-ethylhexanoic acid, caprylic acid, capric acid, lauric acid,

myristic acid, palmitic acid and stearic acid. Actual compounds are dibutyl

and dioctyl tin diacetate, maleate, bis-(2-ethylhexoate), dilaurate, tributyl tin

diacetate, bis-(8-methoxycarbonylethyl)-tin dilaurate and bis-(B-acetylethyl)-

25 tin dilaurate.

Tin oxides and sulfides and tin thiolates may also be used. Actual
examples include bis-(tributyltin)-oxide, bis-(trioctyltin)-oxide, dibutyl and
dioctyl tin bis-(2-ethylhexylthiolate), dibutyl and dioctyl tin didodecyl thiolate,
bis-(B-methoxycarbonylethyl)-tin didodecyl thiolate, bis-(B-acetylethyl)-tin

30 Dbis-(2-ethylhexylthiolate), dibutyl and dioctyl tin didodecyl thiolate, butyl and



25 PCT/ EP02/ 14399 products in the polyurethane. In addition, the

NCO- cont ai ni ng | ownononer pol yur et hane prepol ymers produced in accordance
with the invention nmay al so be used in extrusion, printi ng and netallizing
prinmers and for heat sealing. The pol yurethanes produced in accordance wth
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Finally, the mxture is cooled and pl aced in cont ai ners.
10 ethylhexoate) and bis-(B-acetylethyl)-tin  bis-(thioglycolic acid-2-
ethylhexoate).

Organobismuth compounds, for example triaryl bismuth compounds,
oxides of these compounds and alkyl or aryl halobismuthines of the R;BiX
and R3BiX; type and phenolates and carboxylates of bismuth, may also be

15 used. Suitable organobismuth compounds are, in particular, bismuth
carboxylates, the carboxylic acids containing 2 to 20 carbon atoms and
preferably 4 to 14 carbon atoms. Acids which may be expressly mentioned
include butyric acid, caproic acid, caprylic acid, capric acid, lauric acid,
myristic acid, palmitic acid, stearic acid, arachic acid, isobutyric acid and 2-

20 ethylhexanoic acid. Mixtures of bismuth carboxylates with other metal
carboxylates, for example tin carboxylates, may also be used.

More particularly, the following tertiary amines are used as catalyst
either individually or in combination with at least one of the above-
mentioned catalysts: diazabicyclooctane (Dabco), triethylamine, dimethyl

25 Dbenzylamine (Desmorapid DB, BAYER AG), bis-dimethylaminoethyl ether
(Catalyst A |, UCC), tetramethyl guanidine, bis-dimethylaminomethyl
phenol, 2,2'-dimorpholinodiethyl ether, 2-(2-dimethylaminoethoxy)-ethanol,
2-dimethylaminoethyl-3-dimethylaminopropyl ether, bis-(2-diaminoethyl)-
ether, N,N-dimethyl piperazine, N-(2-hydroxyethoxyethyl)-2-

30 azanorbornane, Tacat DP-914 (Texaco Chemical), Jeffcat®, N,N,N,N-



NCO value: 2.1 % by weight Viscosity (Brookfield LVT, spindle 2, 50 r.p. m,
20C): 261.6 nPas IPDI nononmer content: 0.03% by weight 10 Exanple 2
Quantity weighed out 292.2 g Pol yester polyol (OHV: 60) 134.1 g | PD (NCO
37.8% 122.7 g Pol yether polyol (OHV: 275) 50.0 g | PDl-based isocyanurate

(NCO 17.2% | yst (dibutyl tin_.dilaurate) 400 thyl _acetate
Procedure: Q&ﬁ%&éﬁhr ee- necked fl asagvm' th contact t ﬁ’g}ﬁgﬁ\ggéﬁw@t irrer
plus 15 notor) reflux condenser with drying tube and heati ng nmushroom

Met hod: The friranasthyl bptaneot,3réiamine,i MINLIN,Nrietrametiad prapanenil,3-diasniace.

After additi o] th lyst .(dibutyl tin dilaurate t he
mxture is hégt eﬁl’gn@%@lﬁ@%ﬂ%di%ﬁfﬁ@dﬁ%ﬁ%di ?P%’ns.%éndeﬁﬁmé'of t he
1 st stage: &ieﬁﬁ(albdlawmh@bftrhg?rb ahdl@ringd.yur et hane prepol ymer. The

pol yet her polyol is then added. The reaction mxture is re-stirred under

WO 03/051951 27 PETPEsaialysissomy: alspube oeesantiiamiigomerized on pelymenigednd
SLa oo T IbERlarR AN R AR R YT T 0L
pol yur et hane prep@theersuitable lcatalysts Adreen -mbthyadriidazole 02-mbthyl-RRlinglased
it e i o oBBIBE0lEnd o edm A, o -REPEY NGRSIGEGe: 12,4 SipbERg 10
osonar - Lour 1ARRER®, Sy CAmBBLRAE Aisid, Ryfiia i s hobih obi),
Pol yet her pobyoding, g¢grvtoliit®pyedines d-rgofpblolindieiding, £vethli7pRiine Batyet her
pol yol 2,4 O_%-dgggcy?égr%eﬁwy?%%gzglte. (E-caprol actam
Combinations of organometallic compounds and amines are
particularly preferred for the purposes of the invention, the ratio of amine to
organometallic compound being 0.5:1 to 10:1, preferably 1:1 to 5:1 and
more particularly 1.5:1 to 3:1.
15 In one particularly preferred embodiment of the invention, e-
caprolactam is used as the catalyst. The quantity of s-caprolactam used is
in the range from 0.05 to 6% by weight, preferably in the range from 0.1 to
3% by weight and more particularly in the range from 0.2 to 0.8% by
weight, based on the total quantity of nonsymmetrical diisocyanate and
20 polyol used in the first synthesis stage. The e-caprolactam may be used in
powder, granular or liquid form.
The reaction product from the first synthesis stage preferably has an
NCO value of 3 to 22% by weight and, more particularly, in the range from
3.5 to 11.5% by weight (to Spiegelberger, EN ISO 11909).
25 In a second synthesis stage, at least one other polyol is added so
that the overall ratio of isocyanate groups to hydroxyl groups is 1.1:1 to 2:1,
preferably 1.3:1 to 1.8:1 and more particularly 1.45:1 to 1.75:1.
In the second synthesis stage, the at least one other polyol is added
at a temperature of 20°C to 100°C and preferably at a temperature of 25°C
30 to90°C.



15 Procedure:
stirrer plus notor,
polyol 1 is initially introduced and the catalyst (s-caprolactamn

added. The TDl is then added. After the exotherm c reaction has abated,
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.00 g Catalyst (DABCO
least one polyester polyol W|th a molecular weight (M,) of 100 to 3,000

g/mol is/are used in the first synthesis stage and at least one polyether
polyol with a molecular weight (M) of 100 to about 10,000 g/mol and/or at
least one polyester polyol with a molecular weight (M,) of 200 to 10,000
g/mol is/are used in the second synthesis stage.

In another particular embodiment, the second synthesis stage is also
carried out in at least one of the above-mentioned aprotic solvents. The
percentage by weight of the reaction mixture as a whole in the mixture
containing the aprotic solvent is from 30 to 60% by weight and preferably
from 35 to 50% by weight. If solventless polyurethanes are required, the
solvent is distilled off after the end of the reaction and after stirring for 30 to
90 minutes.

Besides the polyols mentioned thus far, other compounds containing
functional groups reactive to isocyanates — for example amines but also
water - may also be used for the production of the polyurethane
prepolymer. The following compounds are also mentioned:

- succinic acid di-2-hydroxyethylamide, succinic acid di-N-methyl-(2-

hydroxyethyl)-amide, 1,4-di-(2-hydroxymethylmercapto)-2,3,5,6-
tetrachlorobenzene, 2-methylene-1,3-propanediol, 2-methyl-1,3-
propanediol, 3-pyrrolidino-1,2-propanediol, 2-methylene-2,4-

pentanediol, 3-alkoxy-1,2-propanediol, 2-ethylhexane-1,3-diol, 2,2-
dimethyl-1,3-propanediol, 1,5-pentanediol, 2,5-dimethyl-2,5-hexanediol,
3-phenoxy-1,2-propanediol, 3-benzyloxy-1,2-propanediol, 2,3-dimethyl-
2,3-butanediol, 3-(4-methoxyphenoxy)-1,2-propanediol and

d|
o 055 ol eigty of 58 200t 1000 BARaE out 651 36 g Pol vet her
DeihortS oPast She BRI LRSY SBIAncIEH 40! 2



Procedure: Apparatus: Three-necked flask wth contact thernoneter, stirrer
plus notor, drying tube and heating nushroom Met hod: Pol yether polyol 1 is
initially introduced and the catalyst:'(DABCO is added. The TDI is then

added. After the exotherm c reaction has abated, the mxture is stirred at

ca. 70-80C untjl .t point of the 1 _st stage is reached. End point
the 1 st sta&gb Q?/gg/a@%dwel ght NCO in t Bd pol yur et hane IEIQE-IHEP)Q% 1399

Pol yet her polyol 2 is then added. The reaction mxture is re-stirred at ca.
70-80C. End poimydrexymathybhenzyl afpshoR. 9% by wei ght NCO i n the pol yur et hane
prepol yner. The tal re Lagn.ti.ne for, the first apd second stages of the
producti on of al%ﬁﬁsl 0&%@'%*'?’&?@902/%23@'0th PR et ﬁHﬁ@ p@&pol yrer
I's 3 hours. NCQthglenediatih@ biiexettylefictRatfirey (1'?#-@?&Bh6k)¢|eﬁ%@am$rﬁé,”d| e

27, 50 r.p.m, 400C):28000-32000 nPas TDI nononer content: 0.03% by wei ght 5
Exanpl e 5 (conpRiPg&ge, Qimethyl werepytanesiameel . siaminegipheanyer spfonal 1

OHv: 1083 188. 8429 17 : lyql ;2 (OHV: 53)
I(Dr ocedure% Appacgépﬁ%ér hé e- Hé%k%%@'l‘é‘g@hgm'ﬁd'@%W@ﬁ%ﬂﬁ%%ﬂé‘!'é?’ﬁmgti rrer
plus 10 notor, GHpheny ttiaeinend isophiororediamine ondimier heatty Patidet digmims)! yol 1
Is initially introduced. Tt?e TDl is then added. After the exothermc
reacti on has abpEtNoqipkenylxmeathane, amippdighgnylaming gogobeyisemetseofend
oint of the 1 @rg?-q reached. 15 End point of the 1 st stage: 7.1 %
Ey wei ght NCO i‘ﬁ%%rﬁqe po Ig‘il/rﬁurr{ee?hane prepol yner. Pol yether polyol 2 is then
added. The reacdarbohydrarides orhydeazides ofdicatboxglic Z6id80C.

10 - aminoalcohols, such as ethanolamine, propanolamine, butanolamine,
N-methyl ethanolamine, N-methyl isopropanolamine, diethanolamine,
triethanolamine and higher di- or tri(alkanolamines);

- aliphatic, cycloaliphatic, aromatic and heterocyclic mono- and diamino-
carboxylic acids, such as glycine, 1- and 2-alanine, 6-aminocaproic

15 acid, 4-aminobutyric acid, the isomeric mono- and diaminobenzoic acids
and the isomeric mono- and diaminonaphthoic acids.

In addition, the isocyanate-terminated polyurethane prepolymer may

optionally contain stabilizers, adhesion-promoting additives, such as
20 tackifying resins, fillers, pigments, plasticizers and/or solvents as optional
components.

"Stabilizers" in the context of the present invention are, on the one
hand, stabilizers which stabilize the viscosity of the polyurethane according
to the invention during production, storage and application. Stabilizers

25 suitable for this purpose are, for example, monofunctional carboxylic acid
chlorides, monofunctional highly reactive isocyanates and also non-
corrosive inorganic acids, for example benzoyl chloride, toluenesulfonyl
isocyanate, phosphoric acid or phosphorous acid. Other suitable
stabilizers in the context of the invention are antioxidants, UV stabilizers

30 and hydrolysis stabilizers. The choice of these stabilizers is determined on



End point of the 2nd stage: 4.8% by weight NCO in the pol yurethane 20
prepol ymer. The total reaction tinme for the first and second stages of the
production of the pol yurethane prepolyner is 5 hours. NCO val ue: 4.8% by
wei ght Viscosity (Brookfield RVT, spindle 27, 50 r.p.m, 400 :3250 nPas 25
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diisocyanate is used in the first synthesis stage. 3. A process as clained
in claim1, clibindetest amineg lighttstabilizer) tywest one pol yol with an average

| | I gh ' f .200 1200.qa/,mgl i d i he [fi '
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and/or at |east one polyester polyol with a nolecular weight (V1) of 100 to
3000 g/ nol i scarkodiisdde type, maay bedisedynt hesis stage. 5. A process as

CLoLT e m 1t PASKBES A et r LAY It BRRRBMAY . .
in that s-captied 3eded8s according to the invention are used in lamination adhesives,

15 they may additionally contain tackifying resins, for example abietic acid,
abietic acid esters, terpene resins, terpene/phenol resins or hydrocarbon
resins, and also fillers (for example silicates, talcum, calcium carbonates,
clays or carbon black), plasticizers (for example phthalates) or thixotrop-
icizing agents (for example bentones, pyrogenic silicas, urea derivatives,

20 fibrillated or pulped chopped strands) or dye pastes or pigments.

In addition, in this case, the polyurethane prepolymers produced by
the process according to the invention may also be produced in solution
and used as one-component or two-component laminating adhesives,
preferably in polar aprotic solvents. The preferred solvents have a boiling

25 range of ca. 50°C to 140°C. Although halogenated hydrocarbons are also
suitable, ethyl acetate, methyl ethyl ketone (MEK) and aceton'e are
particularly preferred.

Besides the polyols, other diisocyanates, but preferably
triisocyanates, may be used in the second reaction stage. This may be

30 done in combination with the polyol or even by addition of the



r- WO 03/051951 31 PCT/ EP02/ 14399 is used as the catalyst. 7. A process as
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isocyanates in the polyurethane prepolymer produced in accordance with

the invention. The monomer concentration is below 1, preferably below

0.5, more preferably below 0.3 and most preferably below 0.1% by weight,

20 based on the total weight of the solventless polyurethane prepolymer.

The percentage by weight of the monomeric nonsymmetrical
diisocyanate is determined by gas chromatography, by high-pressure liquid
chromatography (HPLC) or by gel permeation chromatography (GPC).

The polyurethane prepolymer produced by the process according to

25 the invention has a Brookfield viscosity at 100°C, as measured to ISO
2555, in the range from 100 mPas to 15,000 mPas, preferably in the range
from 160 mPas to 12,000 mPas and more particularly in the range from
200 to 10,000 mPas.

The NCO content of the polyurethane prepolymer produced in

30 accordance with the invention is in the range from 1 to 10% by weight,
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below 500 g/mol which are unsafe from the factory hygiene perspective.
The process has the economic advantage that the low monomer content is
obtained without complicated and expensive process steps. In addition,
the polyurethane prepolymers are free from the secondary products, such
as crosslinking or depolymerization products, which are normally obtained
in heat-based purification steps. Shorter reaction times are achieved by
the process according to the invention, despite which the selectivity
between the different reactive NCO groups of the nonsymmetrical
diisocyanate is maintained to such an extent that polyurethane prepolymers
with low viscosities are obtained.

The polyurethane prepolymers produced in accordance with the
invention are preferably used either as such or in solution in organic
solvents as an adhesive or adhesive component for bonding plastics,
metals and papers. By virtue of their extremely low percentage content of
migratable monomeric diisocyanates, the polyurethane prepolymers
produced in accordance with the invention are particularly suitable for
laminating textiles, aluminium foils and plastic films and metal- or oxide-
coated (metallized) films and papers. Typical hardeners, for example
polyfunctional relatively high molecular weight polyols (two-component
systems), may be added or surfaces with defined moisture contents may
be directly bonded using the products produced in accordance with the
invention. Film laminates produced using the polyurethane prepolymers
produced in accordance with the invention are characterized by a high
processing safety level during heat sealing. This is attributable to the
greatly reduced percentage content of migratable low molecular weight
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5 invention are also suitable for the production of rigid, flexible and integral
foams and in sealants.

The invention is illustrated by the following Examples.

Example 1

Quantity weighed out

122.8 g Polyether polyol (OHV: 275)
134.7 ¢ IPDI (NCO: 37.8%)
291.5¢ Polyester polyol (OHV: 60)
50.0¢g IPDI-based isocyanurate (NCO: 17.2%)
1.0g Catalyst (dibutyl tin dilaurate)
400.0¢g Ethyl acetate

10
Procedure:

Apparatus: Three-necked flask with contact thermometer, stirrer plus
motor, reflux condenser with drying tube and heating
mushroom

15 Method: The polyether polyol is initially introduced in ethyl acetate.
After addition of the IPDI and the catalyst (dibutyl tin
dilaurate), the mixture is heated and stirred under reflux
conditions.

End point of the 1st stage: 3.9% by weight NCO in the polyurethane

20 prepolymer.

The polyester polyol is then added. The reaction mixture is re-stirred under

reflux conditions.

End point of the 2nd stage: 1.4% by weight NCO in the polyurethane
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Example 2
Quantity weighed out
2922 ¢ Polyester polyol (OHV: 60)
1341¢9 IPDI (NCO: 37.8%)
122.7 ¢ Polyether polyol (OHV: 275)
50.0¢g IPDI-based isocyanurate (NCO: 17.2%)
1049 Catalyst (dibutyl tin dilaurate)
4000g Ethyl acetate
Procedure:
Apparatus: Three-necked flask with contact thermometer, stirrer plus
15 motor, reflux condenser with drying tube and heating
mushroom
Method: The polyester polyol is initially introduced in ethyl acetate.
After addition of the IPDI and the catalyst (dibutyl tin
dilaurate), the mixture is heated and stirred under reflux
20 conditions.

End point of the 1st stage: 4.6% by weight NCO in the polyurethane
prepolymer.
The polyether polyol is then added. The reaction mixture is re-stirred under
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NCO value: 2.1% by weight
10  Viscosity (Brookfield LVT, spindle 2, 50 r.p.m., 20°C): 281 mPas

IPD! monomer content: 0.12% by weight

Example 3

Quantity weighed out

630.32 g Polyether polyol 1 (OHV: 108)
20760 g TDI (NCO: 48.2%)
157.08 g Polyether polyol 2 (OHV: 563)
5.00 g Catalyst (e-caprolactam)

15  Procedure:
Apparatus: Three-necked flask with contact thermometer, stirrer plus
motor, drying tube and heating mushroom
Method:
Polyether polyol 1 is initially introduced and the catalyst (s-caprolactam) is
20 added. The TDI is then added. After the exothermic reaction has abated,
the mixture is stirred at ca. 70-80°C until the end point of the 1st stage is
reached.
End point of the 1st stage: 5.8% by weight NCO in the polyurethane
prepolymer.
25 Polyether polyol 2 is then added. The reaction mixture is re-stirred at ca.
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Viscosity (Brookfield RVT, spindle 27, 50 r.p.m., 40°C):4000-6000 mPas
TDI monomer content: 0.03% by weight
Example 4
Quantity weighed out
631.38 g Polyether polyol 1 (OHV: 108)
188.97 g TDI (NCO: 48.2%)
176.65¢ Polyether polyol 2 (OHV: 53)
3.00g Catalyst (DABCO)
10
Procedure:

Apparatus: Three-necked flask with contact thermometer, stirrer plus
motor, drying tube and heating mushroom
Method:

15  Polyether polyol 1 is initially introduced and the catalyst (DABCO) is added.
The TDI is then added. After the exothermic reaction has abated, the
mixture is stirred at ca. 70-80°C until the end point of the 1st stage is
reached.

End point of the 1st stage: 5.5% by weight NCO in the polyurethane

20 prepolymer.

Polyether polyol 2 is then added. The reaction mixture is re-stirred at ca.
70-80°C.

End point of the 2nd stage: 3.9% by weight NCO in the polyurethane
prepolymer.

25 The total reaction time for the first and second stages of the production of
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Viscosity (Brookfield RVT, spindle 27, 50 r.p.m., 40°C):28000-32000 mPas

TDI monomer content: 0.03% by weight
5

Example 5 (comparison)
Quantity weighed out
631.38 g Polyether polyol 1 (OHV: 108)
188.97 g TDI (NCO: 48.2%)
176.65 ¢ Polyether polyol 2 (OHV: 53)
Procedure:
Apparatus: Three-necked flask with contact thermometer, stirrer plus

10 motor, drying tube and heating mushroom

Method:
Polyether polyol 1 is initially introduced. The TDI is then added. After the
exothermic reaction has abated, the mixture is stirred at ca. 70-80°C until
the end point of the 1st stage is reached.
15 End point of the 1st stage: 7.1% by weight NCO in the polyurethane
prepolymer.
Polyether polyol 2 is then added. The reaction mixture is re-stirred at ca.
70-80°C.
End point of the 2nd stage: 4.8% by weight NCO in the polyurethane
20 prepolymer.
The total reaction time for the first and second stages of the production of
the polyurethane prepolymer is 5 hours.
NCO value: 4.8% by weight
Viscosity (Brookfield RVT, spindle 27, 50 r.p.m., 40°C):3250 mPas
25 TDI monomer content: 0.55% by weight
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e (-t 100/&) the polyisocyanate used in a first synthesis stage being
5 a) at least one nonsymmetrical diisocyanate,
b) the polyol being at least one polyol with an average molecular
weight (M,) of 60 to 3000 g/mol,
c) the ratio of isocyanate groups to hydroxyl groups being in the range
from 1.2:1 to 4:1,
10 d) a catalyst being added and, after the reaction,
(I  in a second synthesis stage,
a) at least one other polyol being added so that the overall ratio of
isocyanate groups to hydroxyl groups is in the range from 1.1:1 to
21,

16 2. A process as claimed in claim 1, characterized in that at least one
nonsymmetrical diisocyanate from the group comprising toluene
diisocyanate (TDI) either in the form of the pure isomer or as a mixture of
several isomers; 1-isocyanatomethyl-3-isocyanato-1,5,5-trimethyl
diisocyanate (isophorone diisocyanate, [PDI); 2,4-diphenylmethane

20 diisocyanate is used in the first synthesis stage.

3. A process as claimed in claim 1, characterized in that at least one
polyol with an average molecular weight (M») of 200 to 1200 g/mol is used
in the first synthesis stage.

4, A process as claimed in claim 1, characterized in that at least one

25 polyether polyol with a molecular weight (M,) of 100 to 3000 g/mol and/or
at least one polyester polyol with a molecular weight (M,) of 100 to 3000
g/mol is/are used in the first synthesis stage.

5. A process as claimed in claim 1, characterized in that an
organometallic compound is used as the catalyst.

30 6. A process as claimed in claim 1, characterized in that e-caprolactam
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10. The use of the isocyanate-terminated polyurethane prepolymer

produced by the process claimed in any of claims 1 to 9 for the production
of reactive one- or two-component adhesives/sealants.
16 11. The use claimed in claim 10 for the production of reactive hotmelt
adhesives and solventless or solvent-containing laminating adhesives.
12. The use of the isocyanate-terminated polyurethane prepolymer
produced by the process claimed in any of claims 1 to 9 for the production
of assembly foams, potting compounds and rigid, flexible and integral
20 foams.



