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produci ng pol Yor298788¥81i ngs The invention relates to i nnoRGH/ERD0/8P§88i ti ons
conpri sing poBMBO6EAWEOes contai ning all ophanate groups and pol yam nes,
preferably aromati c diam nes, and optionalty further polyisocyanates,
preferably polyi socyanates containing uretdi one groups, and also their use

for produci Q. ui ck-cyri ng aql yurea coatjngs. 5 Coatings conprising

pol yur eas ar&&”ﬁ#ﬁ%ﬁ%ﬁ%ﬂgi ew of the facts that the
reaction of polyisocyanates with am nes proceeds extraordinarily quickly and
t he coated STHef k‘ﬁ@@ﬁloﬁl’rﬁaﬁtemy nmuvanké yompusitione atthgisfragpdilyijocydnatet Redtaping, t he

presence of urlggpaﬂrou s in ¥uretha es . results in.a very fav r bl e

tradeof f bet vie P FHRES a&‘?ulio}@ mines, Prefrably arpmatic dipmyines g 9 HIF@ fthest i ons

this is highlpodesydnaks, @refér@bl?gb]yi%@a&tééﬁ&bﬁt&nﬁ{grﬂlré@tﬂoﬁhsgduﬁsOalﬁch@sb tRigs are
descri bed for_ exanple in EP-A 0 936 235. They are obtained by mxing a

liquid ali phafer HO%P’%%‘%VH%I@Y%%CBW“% addition may al so conprise a
liquid epoxy resin, with a liquid aronmatic pol yanm ne. These coati ngs,

though, are @@awgsb&drﬁptnlsﬁﬁ poluRadl@fe $0intERkE pﬁﬂ&harBDlnY#ﬁEﬁaofCtﬁ@tﬁicﬁgﬁlatf hexi bl e
it is possible to adm x the aromatic_ 15 diam nes of EP-A 1 486 522 wth,

for exanpl e, Is¥itighydpelyisoe@ngesuniils agineh Prpseads leytrordinarily, gpighdy ang thepesatedst er
pol yol s, prel%lﬁ(&?or er @ﬁé%ﬁ?&%éa%fée(a&hdgsﬂ%@%@ thd Fedenc25E8] 59 nﬁfm its

di mer and trimer ne-term nat éd pol yethers. These optfo
f1 exi bi li zi ngpolyeithaneserrswiodn mrvgy fhenweablerteadt ot bgweenghaddnsssond relasiaety, aﬂdowever:

when pol yet he gny%ngmg%?%ggongghls g@&hg%glc\%%d there is a considerable

i ncrease |nt e cur OH reaction is markedly sl ower
than the NCO NH2 reaction. Furthernore, polyesters have a high viscosity,
whi ch cthsi deRodmlquas h@mhecras behsed topqoa'clsg@l ang d¢snr1bddéseenng>lﬂ 1y1 ERAOtIBG@35.

m Xt ures. Eveﬂle a essi ve

vi scosity and, [r}ip?%aegedeboom&f%coﬁﬂ?aﬁ al%’lhiitfc Foed lso%anfltigl % nyadr%g%lné%nea& 2581 yur ea
(i nhonngeneou:bmpﬁeeta li¥sd epody fesid, witheliguddebnytid polyami@iThEe t@tingsntboadh, are
pol yethers and aromatic diamnes is very different, the 25 result, here as
wel |, is i nho"r’fﬁ’ bus syst emns.
In order to make such polyurea coatings flexible it is possible to admix the aromatic
15 diamines of EP-A 1 486 522 with, for example, polyhydroxy compounds such as polyether
polyols or polyester polyols, prepolymers of hexamethylene diisocyanate (HDI), and also of
its dimer and trimer, or else amine-terminated polyethers. These options for flexibilizing
polyurea coatings have the following disadvantages, however: when polyethers and
polyesters are employed, there is a considerable increase in the cure time, since the
20 NCO/OH reaction is markedly slower than the NCO/NH, reaction. Furthermore, polyesters
have a high viscosity, which considerably hampers their processing in these highly reactive
mixtures. Even simple prepolymers of HDI or its oligomers display excessive viscosity and,
furthermore, incompatibilities in the fully reacted polyurea (inhomogeneous coatings). Since
the reactivity of amine-terminated polyethers and aromatic diamines is very different, the

25 result, here as well, is inhomogeneous systems.

It was an object of the present invention, therefore, to provide compositions which exhibit
low viscosity and can be cured under ambient conditions in a short time to form

homogeneous, flexibilized polyureas.

Surprisingly it has now been found that compositions which contain particular

30 (cyclo)aliphatic polyisocyanate prepolymers containing allophanate groups in combination



It was an object of the present invention, therefore, to provide
conpositions which exhibit |ow viscosity and can be cured under anbi ent
conditions in a short time to form honogéneous, flexibilized pol yureas.
Surprisingly it has now been found that conpositions which contain
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al I ophanat e groups”in conbination - yam nes and al so optionally
further pol yi godyiansin eshabiimbe four kamagerpers, dedible pelyurgendi tions in a short
time to form honogeneous, flexible polyureas. The invention provides

conposi ti ons eI EbNGotRiesto gbyﬁ@ggyﬁ;}g}n% prepol yner whi ch has pol yet her
groups attached via all ophanat 5 groups, and B) pol yam nes contai ning at

| east two prinmary am no groups, and also C) optionally further

pol yi socyanatds. THepodyisosyrraigarerslymepvbigh dias prlvethep ereeps atiphedrda dispbdnatsbl e by
reactings Al) one ogrrr%{iggragdal i phatic and/or cycl oaliphatic polyi socyanates
with 10 A2) one or € pol yhydroxy conpounds, at |east one being a

pol yet her pol Bbl , tpolyginines exmtdi@aE dtdeast tivopeinagyaimyno gotparedplsepol ymer and t hen
subsequent |y é)ﬁbj ectj[.nr%ni b, ur(?t.h%ma?1 tgr oups thus fornmed to partial or

conpl ete al | ophanat®ZAF dA" Wt WY WS 88T ti on of A3) pol yi socyanat es, which
may be different fromthose fromAl), and A4) catal ysts and 15 A5)

optional | y st @l dlioplenstes duixasgel @scoafposant Anlt ebtainhtgéiby teactmmd cycl oal i phati c

pol yi socyanates Al) are di- or triisochyanates such as butane diisocyanate,

pent ane dii sogyanate, hexane diisocyanate hexanet hyl ene di i socyanat e,
D) - | socyAtar oeeh P agngls i e Ry B AN AT T By anat omonane, TI N

or cycl i@ sysA®ns,omswemospolyhddroxedompbarielit aa yad Bdigxa/polydthet pagoianat e)
3.5,5-trimethyl -1-isocyanat o- 3-i socyanat onet hyl cycl ohexane (i sophorone

di.i socyanat e, | PDI | so w, W -diisocyanat o-1,.3-di net hyl cycl phexane
Choxay Y 2" st RO Batt kiyitane S g acinen, TN e I8
dii socyanat e {e@xanesupy teeermed fosaambiiab@pletdldpphanatization with the addition of

4, 4" - met hyl enebi s(cycl ohexyl isocyanate) and/or 3,5,5-trinethyl-I-

A3)  polyisocyanates, which may be different from those from A1), and
A4)  catalysts and
15 A5)  optionally stabilizers.

Examples of suitable aliphatic and cycloaliphatic polyisocyanates Al) are di- or
triisochyanates such as butane diisocyanate, pentane diisocyanate, hexane diisocyanate
(hexamethylene  diisocyanate, HDI), 4-isocyanatomethyl-1,8-octane  diisocyanate
(triisocyanatononane, TIN) or cyclic systems, such as 4,4'-methylenebis(cyclohexyl
20 isocyanate),  3,5,5-trimethyl-1-isocyanato-3-isocyanatomethylcyclohexane  (isophorone

diisocyanate, IPDI) and also w,®’-diisocyanato-1,3-dimethylcyclohexane (H¢XDI).

In components Al) and A3) it is preferred to employ hexane diisocyanate (hexamethylene
diisocyanate, HDI), 4,4'-methylenebis(cyclohexyl isocyanate) and/or 3,5,5-trimethyl-1-
isocyanato-3-isocyanatomethylcyclohexane (isophorone diisocyanate, IPDI) as poly-

25 isocyanates. One very particularly preferred polyisocyanate is HDL
In A1) and A3) it is preferred to employ polyisocyanates of the same type.

As polyhydroxy compounds of component A2) it is possible to employ all of the
polyhydroxy compounds known to the skilled person, which preferably have an average OH
functionality of greater than or equal to 1.5, it being necessary for at least one of the

30 compounds included in A2) to be a polyether polyol.



i socyanat o- 3-i socyanat onet hyl cycl ohexane (i sophorone diisocyanate, |IPD) as
poly- 25 isocyanates. One very particularly preferred polyisocyanate is HDI
In Al) and A3) it is preferred to enpl oy-pol yi socyanates of the sane type.
As pol yhydroxy conpounds of conponent A2) it is possible to enploy all of
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ol yest ot por SresbpaPubSigE bR Gy FrRaRah ity hicGebib? s BRE B o)
it is preferrgdyetier.enpl oy, as 5 pol yhydroxy conpounds, exclusrvely

subst ances of the aforenentioned kind based on polyether. The polyether

pol yol s enpl o r.ef er.abl y aver e nol ec hts M
r 500"t o 50" ool forliis roare i ARk PR R HEn Bag s T VETEn ver y
particul ar pMﬁBesr(m@eoZ)@@@/lﬂoQ A0S brefefdiRy 16001 tbNer0Posigessy piredudirabl y
an average OH functionali&y 10 of 1.5, with particular preference >

1.90, with paefEntea0presip gimal They furgyer POPfSFSyRé?fﬁ@PIYﬁBIaW?%QH funpicgaliyng are

accessifj e i n,Sony §hf Qﬂﬁhlafrﬁ'@@ﬁ:ﬁceby 1.9 ‘%&t’ﬁ}f)hﬁ’fchlgﬁpr%renééﬁ fgple starter
nol ecul es under base catalysrs or with use of double netal cyanide

conpounds (DMC conpounds). Particularly suitable pol yether polyols of
conmponent A2)Pddyeghet polyels off thib dingf @5¢ @pgeptible e donvemidaplngatgy bnglkawylaivs safur at ed

end. group Co%ﬁgrgle ar‘[ele dlde l%p uﬂﬁereg%@lcattagrsg 092 {ﬁl lds%%g 1450Y1§fee§lgt§1 \%paﬂ[g'iegr am

of polyol (neq prefera l'ess an o equa
partlcular pmﬁmem@ndmwﬁewmpmhdm or equal to 0.01 neqg/g (deternlnatlon
nmet hod: ASTM D2849- 69) Sui tabl e starter nolecules for the preparation of

pol yet her pollya(pt ,a 5 shltab?e %oq e?hrgplpg{yo eas?rg?on&%&% qre ﬁlf 5 9 gglllfo?egnyneil}ﬁ‘(%le\(@el ght,

wat er, organic po Sired
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the al koxyl ation are, il Ry Gelrdhy SAIHLTLE oG 920 0EAEY L RIAPHLERR, X de

preference less than or equal to 0.01 meq/g (determination method: ASTM D2849-69).

Suitable starter molecules for the preparation of polyether polyols are, for example, simple
polyols of low molecular weight, water, organic polyamines having at least two N-H bonds,
20 or any desired mixtures of starter molecules of these kinds. Alkylene oxides suitable for the
alkoxylation are, in particular, ethylene oxide and/or propylene oxide, which can be

employed in either order or else in a mixture in the alkoxylation.

Preferred starter molecules for preparing polyether polyols by alkoxylation, in particular by
the DMC method, are, in particular, simple polyols such as ethylene glycol, propylene 1,3-
25 glycol and butane-1,4-diol, hexane-1,6-diol, neopentyl glycol, 2-ethylhexan-1,3-diol,
glycerol, trimethylolpropane, pentaerythritol, and also low molecular weight, hydroxyl-
containing esters of such polyols with dicarboxylic acids of the type exemplified below, or
low molecular mass products of ethoxylation or propoxylation of simple polyols of this

kind, or any desired mixtures of modified or non-modified alcohols of this kind.

30 The polyurethane prepolymers containing isocyanate groups are prepared by reacting the
polyhydroxy compounds of component A2) with excess amounts of the polyisocyanates

from A1). The reaction takes place in general at temperatures from 20 to 140°C, preferably



enptoyed in either order or else in a mxture in the al koxylation. Preferred
starter nolecules for preparing polyether polyols by al koxylation, in
particular by the DMC nethod, are, in pafticular, sinple polyols such as

et hyl ene glycol, propylene 1,3- 25 glycol and butane-I, 4-diol,
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tenperatures from 20 to 140C, preferably -4- at 40 to.110C optionally wth
the use of cacefgwgﬂpgenﬁ r?)éﬁfeéeadﬁ%ﬂﬁl off3Fuihe tHERgEe OEﬁféﬁ’gé"c“r"E’, a@u@ﬁe%s, f or
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triethylam ne or diazabicycl ooctane. The all ophanatization then takes place
subsequent | y HyXirgcdget i on of the resultant pol yurethane prepol yners

cont ai ni ng i socyanate groups with 5 polyisocyanates A3), which may be the
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of the conpounds of conponent A2) to the NCO groups of the polyisocyanates
from Al) and Pgypllophamtiaftiongdbis prefereddn Ad) to-employwinetl)sampounds afrcatapisisf thesence
1:2 to 1:15 i A i refer : :
2 vind 3 1 ldtifel: -cla?d, branched
al | ophanati zal%(g:n{ n %?{ ?%SR%?%# gj?tlffg%nﬁ%h%) g%ggeogfrp%o&ygglgngo?% Ic'%:a éorrrﬁ%cuﬁdsoras
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pref erred corpounds. of ASATRANEAAY ndi ALY RS LR RN AR NG e
employed typically in amounts of up to 5% by weight, based on the reaction mixture as a
20 whole. It is preferred to employ 5 to 500 ppm of the catalyst, with particular preference 20

to 200 ppm.

Optionally it is also possible, before, during or after the allophanatization, to use additives
A5) which have a stabilizing action. These may be acidic additives such as Lewis acids
(electron deficiency compounds) or Bronsted acids (protic acids) or compounds which
25 liberate such acids under reaction with water. These are, for example, organic or inorganic
acids or else neutral compounds such as acid halides or esters which react with water to
form the corresponding acids. Mention may be made here in particular of hydrochloric acid,
phosphoric acid, phosphoric esters, benzoyl chloride, isophthaloyl dichloride, p-
toluenesulphonic acid, formic acid, acetic acid, dichloroacetic acid and 2-chloropropionic
30 acid. The aforementioned acidic additives may also be used to deactivate the
allophanatization catalyst. They improve, furthermore, the stability of the allophanates
prepared in accordance with the invention, during thermal exposure in the course of thin-
film distillation or else after the preparation, during storage of the products, for example.

The acidic additives are generally added in at least an amount such that the molar ratio of



bi s¢(n-octoate), Zn(l1) bis(stearate) or m xtures thereof. These

al | ophanati zation catal ysts are enployed typically in anounts of up to 5%
by wei ght, based on the reaction mixture-as a 20 whole. It is preferred to
enploy 5 to 500 ppmof the catalyst, with particular preference 20 to 200
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containing allophanate groups can be carried out optionally in the presence
of inert sol VERt&mpbhgitd involved can be added both during the preparation of the prepolymers

containing isocyanate groups and during allophanatization, in any order. Preference is given,
however, to adding the polyether polyol A2) to the initial polyisocyanate charge of
20 components Al) and A3), and to adding the allophanatization catalyst A4) finally.

In one preferred embodiment of the invention the polyisocyanates of components A1) and
A3) are introduced as an initial charge in an appropriate reaction vessel and this initial
charge is heated, with stirring if desired, to 40 to 110°C. After the desired temperature has
been reached, the polyhydroxy compounds of component A2) are then added with stirring
25 and stirring is continued until the NCO content matches or amounts to slightly below the
theoretical NCO content of the polyurethane prepolymer anticipated in accordance with the
chosen stoichiometry. At this point the allophanatization catalyst A4) is added and the
reaction mixture is heated at 50 and 100°C until the NCO content matches or is slightly
below the desired NCO content. Following addition of acidic additives as stabilizers A5),
30 the reaction mixture is cooled or passed on directly for thin-film distillation. In that
procedure the excess polyisocyanate is separated off at temperatures from 100 to 160°C
under a pressure of 0.01 to 3 mbar down to a residual monomer content of less than 1%,
preferably less than 0.5%. After the thin-film distillation it is possible to add any further

stabilizer.



solvents in this context are understood as those which do not react wth the
reactants under the prevailing reaction conditions. Exanples are ethyl
acetate, butyl acetate, methoxypropyl acltate, nethyl ethyl ketone, nethyl

i sobutyl ketone, toluene, xylene, aromatic or (cycle-) 15 aliphatic

hydrocarbon mipet MicBBan@fes A SRIhdbRAfoM XlpWHyRRntOfn AP lt%“i‘dﬁll? W2¥e hithter-kidnghe
Preferably, however, the reactions accorg to the invention are carried
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anounts to slightly beI ow the theorefical I\Flg:O content of the pol yurethane
prepol yner anticipated in accordance th t chosen stoichionmetry. At this
point the allophanatization catah de the reaction mxture
is heated at 50 and 100C t;[rjr@CIN theNNCO /rﬁ%‘ﬁn} SY or()ii s slightly bel ow
the desired NCO content. I 1 ow ng addi tion of 2acr di akaddi ti ves as
stabilizers A5), 30 the reacti qyN re is cooI ed or passed on directly for
thin-filmdistillation. In that Izorocedure t he excess pol yi socyanate is
separated off at t enper atur@ﬁ f/rQJm 100 to 160C wunder a pressure of 0.01 to
3 nbar down to a residual content of less than 1% preferably |ess
than 0.5% Affen.4he thin- fllmdlstlllatlon it is possible to add any
further stabi I | zer -6- The all ophanates thus obtainable for enploynent in
A) typically have nunber-average nolecular weights of 700 to 50 000 g/ nol,
preferally 15Q0end®’8006depeidently aﬁdnev\mtomer pland fuharadinabpen dinew 2800 cyabic 4000
g/ nmol . Furthernore, t Ly ) C of 500 to 100 000
nPas, preferably 500 J‘@Mﬁncdﬁb 8%6% é’néa%(a rg%%r%lyl ECP? preference from

1000 to 7500 nPas, with very parti cuI ar
R'and R? independently of one another stand for hydrogen or a C;-C, alkyl radical, R!

and R* being preferably hydrogen and/or methyl groups, it being possible for

the definition of R" and R? to be different in each repeating unit m,

15 Y is the radical of a starter molecule of the stated kind, having a functionality of 2

to 6, and therefore

N k stands for a value from 2 to 6, which, it will be appreciated, need also not be a

whole number, owing to the use of different starter molecules, and also

m corresponds preferably to sufficient monomer units that the number-average
20 molecular weight of the polyether on which the structure is based is 300 to
20 000 g/mol, and

n is 1 or 3.

It is preferred to obtain allophanates which correspond to the general formula (IT),



preference from 1000 to 3500 nPas. The al |l ophanates as descri bed above
correspond typically to the general fornmula (1), OR [ocNoo IRk HN O 2
OCN in which 10 Q and @ independently of-one another stand for the radical
of a linear and/or cyclic aliphatic diisocyanate of the type stated,
preferably -(CH2)6-, R and R2 1i ndependent |y of one another stand for

hydr ogen or a CI-C4 al | radiftal , R3 and R2 beimg pref &t ably hydrogen
and/ or et hyl gr oyp bei POSSiP O t he fin|t| n oh R and R2 to
be different on;Ns’aan ep | NOf “ansdart er

nol ecul e of the sta k|nd haVzng a |on bity 2 t 6, and
therefore k stan value fRom 2 to 6 whifeh, it w appreci at ed,
need al so not be mh e number, owing to the use of diffferent starter

nol ecul es, and atap in corresponds preferably to sufficiept nononer units
that the nunb®CMNaverage 20 nol ecul ar wei ght of the @6Nyet her on which the
structure is based is 300 to 20 000 ghnol, and nis | or 3. It is preferred
to obtain aIIophanates whi ch correspond to the general fornmula (1), -7- 10

RRONM n mOWhR | |Q~ NCO OCN N O +4rtr +OR R (11)

Q is the radical of a linear and/or cyclic aliphatic diisocyanate of the stated kind,

5 preferably -(CH,)s-,

R'and R* independently of one another stand for hydrogen or for a C;-Cy alkyl radical, R’
and R* being preferably hydrogen and/or methyl groups, it being possible for

the definition of R' and R? to be different in each repeating unit m,
Y stands for the radical of a difunctional starter molecule of the stated kind, and

10 m corresponds to sufficient monomer units that the number-average molecular
weight of the polyether on which the structure is based is 300 to 20 000 g/mol,

and
n is1 or3.

Since the allophanates of the formula (I) and (II) are generally prepared using polyols based
15 on polymerized ethylene oxide, propylene oxide or tetrahydrofuran, in the formulae (I) and
(1), in the case of m = 1 with particular preference at least one radical of R' and R* is

\ hydrogen, and in the case of m =3 R' and R? are hydrogen.

Suitable polyamines B) are all aromatic, aliphatic, cycloaliphatic or heterocyclic, preferably
aromatic, compounds having at least two primary or secondary, preferably at least two

20 primary, amino groups per molecule.

Particularly suitable polyamines are aromatic diamines, examples being optinally substituted
tolylenediamines or methylenebis(anilines). Specific examples include diethyl-
tolylenediamines, dimethylthiotolylenediamines, particularly isomers thereof containing
amino groups in 2,4 and 2,6 position, and also mixtures thereof, 4,4’-methylenebis(2-
25 isopropyl-6-methylaniline), 4,4’ -methylenebis(2,6-diisopropylaniline), 4,4 -methylenebis(2-
ethyl-6-methylaniline) and 4,4 -methylenebis(3-chloro-2,6-diethylaniline).



HN O HN O OCN OCN'O in which Qis the radical of a linear and/or cyclic

al i phatic diisocyanate of the stated kind 5 preferably -(CH2)6-, R and R2
i ndependently of one another stand for gjr ogen or for a C-C4 al kyl

radical, R and RZ being preferably hydrogen and/ or methyl groups, it being

possi bl e for Agﬂﬁhg%tﬂyﬁbé}’agﬁescﬁ‘) iRs é‘é&ﬁiﬂeﬁﬁ phifcif€ tost Bﬁf:(ﬁﬂfentloﬂal%ﬁﬂt&&%@at' ng
unit m Y stands for the radical 1P |funct|onal starter nol ecul e of the

stated kind, adinbaticiq owoalmhat@smdmtszymtes baving p eratdipnsn biveet andfor Sogvamurate he

nunber - aver a i O . reis
based is BOOQ?BHQ%Q%ggP%?&%F%%ﬂEd§§n |gy@g gﬂﬁéyﬁggﬁﬂtﬁpgpgg g%%%%@ of
the fornul a (ds) batagk (diksycyamate, geenmemal Hrysopjrae@tar dgixans i dngpxalnytol Qlemmm‘d/len% on
]Pgl %UHF;ESZ (efl) e%lﬁ%{:yalta?e] ?iﬂl?% 1§cﬁ:éalp }/ meﬁle P§Ioc ane 1155(?}/%na g{sgcallri'na onb)Pae ne";ljiellﬁce at

| east one r adcbrcajchafsyEfemanethZas 314' hlyﬂiykag@n(cyamﬁexyhsothamﬁsQ,S,dftnmthyla R and

RZ are hydrogen. Suitable pol are all argmatic hat

cycl oal i phat i €o%¥#a9et EPH&%‘PW%WTW@S‘WQ%I yop%r%@fliocyae]awpﬁhhﬁs ﬂf‘avf? g at

| east two pridiBéyaio-5SLRRARNN clorEQhEMRRDY). at | east two 20 primary, an no
groups per nolecule. Particularly suitable polyam nes are aromatic di am nes,

exanpl es bein }g optinally substituted  tolylenedi am nes or .
net hyl enebi s(EfferaPedy. °®ﬁ@é‘|’“f“i‘sc ob thspivertiqnn, empsise cRodtipgyanated | )| BHEW Ani nes,

di et hy|¢ hi Ot&étxlbﬁé‘es@'u@tﬁ}e”e@nh Hﬁhﬁc‘u&k" fbteXenées Ql?&&@netshﬁés@@foxfl%kﬁhé&lﬂ&e am no
groups In 2,4 and 2,6 position, and al'so m xtures t hereof

4,4' - et hyl erfbmoé’e@t I)sopropyl 6- et hyl ani | i ne),
4, 4" -met hyl enebi s(2, 6-dii sopropylaniline), 4,4 -nethylenebis(2-

et hyl - 6- et hy afjjjl gen @QP e ikt ttﬁgegaiygggg@@aa%@ aﬁ@'aﬁaaﬁv@s @andb@taha/édaw fkne) .

As further polyisocyanates Q) I e in principle to use al
convent i onal abeppsitidris \ﬁégheoﬁlvelailon,pimlu i€ pigmenty,clcominy delﬁlEGSpﬁilmt@m@w&mx, es

havi ng a uretﬁil on rolbagk'ﬁtsetem%[]ﬂ‘/ei? alndstag,yl%qjurate structure which can be
obt ai ned by modi nve nmonomneri c dii socyanates such

15 The addition of catalysts for curing is typically not necessary though possible in principle.

Compositions of the invention are prepared by mixing components A), B) and optionally C)
in any order before or during the application, as a coating for example. If a component C) is
employed then it is preferably mixed first with component A) and then the resulting mixture

is cured with component B).

20 The compositions of the invention can be applied to surfaces with the conventional
techniques such as spraying, dipping, flooding or pouring. Following flashing off to remove
any solvents present, the compositions being preferably free from solvents, the coatings then
cure under ambient conditions, in particular at -20°C to +40°C, or else at higher

temperatures of +40 to +200°C, for example.

25 The compositions specified can be applied for example to metals such as iron, steel,
aluminium, bronze, brass, copper, plastics, ceramic materials such as glass, concrete, stone
and natural substances, it being possible for the substrates stated to have been subjected to
any required pretreatment beforehand. The compositions are applied preferably to iron or
steel. On the basis of their rapid curing, the compositions of the invention are particularly

30 suitable not least for the (interior) coating of pipes, especially pipes for conveying mineral

oil, (drinking) water, gas or chemicals.



as butane diisocyanate, pentane diisocyanate, hexane diisocyanate
(hexanet hyl ene 5 diisocyanate, I-1D), 4-isocyanatonethy]-1, 8-octane

dii socyanate (triisocyanatononane, TIN) -%r cyclic systems, such as

4, 4" - met hyl enebi s(cycl ohexyl i socyanate), 3,5,5-trinethyl-

i socyanat o- 3- $_%ﬁ%&natonethylcyclohexane (1 sophorone diisocyanate, |PDI) and
di i socyanat o- ITet hyl cycl ohexane (H6XDI). Preferably the conpositions of
the invention conprise polyisocyanates C) having a 10 uretdione structure,
with parti culIémlesyguoelﬁeweweecm(bftl&eme@g%a@éd weighhexamet hyl ene  di i socyanat e
(HDI). it wll be appreciated that the typical auxiliaries and additives can
be added to g NEOTRAKE RS sbmtilkd dyB4ERl-Alhy AbENaffHe RUGIER!Seesd GARLI NOS)
addi tives, thixotropic agents, flow control agents, emulsifiers and
stabilizers. M§roFhleriaad.ti on of catalysts for curing is typically not
necessary though possible in principle. Conpositions of the invention are
brepar eds by Ao GO HANER G Bbk pike AN AREBAIAlL Gy b 1K Lo sler Def or e
or during the app P'cation atlng £ exanpl e. a conmponent C) is
enployed then it is preferably mxed first with conponent A) and then the
resul ting m xtherextensign @Iuirféd twi!erstl@ugtbmerdeteB)lineQ@ ar hesibdmbsficwrdme ofitht he

i nvention cang to surface th t gnvent.i.onal e ues such
as spraying, dﬁ gsp(? %)7' Ir Shode ﬁaréng?s ‘%aglﬁi\rl\lélerr]mlnedlflo}nlg vq\}l1 %galfufspru enttfr &fn%}&c O femove
any solvents present, the conpositlons bei ng preferably free fron1so|vents,
t he coatingsi@ﬂemdmdeeXUEMﬁﬂh&mhhﬁhhnanﬂdjLh@ﬁswnLDEpamumbmqunaewhEﬁC to

+40C, or el se hi er ature The
conposi 11 ons s Bt PP Bemst BB HBbRERe foreinuniond Ao h e LR S on,
steel, 1@l umg¢ti2usee. bronze, brass, copper, plastics, ceramc nmaterials such
as;glass, concrete, stone and natural substances, it being possible for the

substrates st ed t a been s ected to requi red pretreat
ot or ehand. - Tkl VEBREST, SRAERCEE Br ot ardpfy U SAnEred Spgr on

the basis of diRhehyltHiaplyRnERuidighind had CDSf-IdQ@tHylltﬁiatbl}QénethEdlhﬂﬁihenﬁﬂdOIﬂaﬁraﬁ
particularly 30 suitable not |east for the (interior) coating of pipes,
especi al | y pipyamieduiyploayisedt of éeal  oil, (drinking) water, gas or

chem cals. -9-
BYK A 530 is an additive available from Byk Chemie, Wesel, DE.

15 Inventive Example 1:

a) Preparation of a polyisocyanate containing allophanate groups:

First 90 mg of isophthaloyl dichloride were added to 2520.7 g of hexane 1,6-diisocyanate,
after which the mixture was heated to 100°C with stirring. Then 1978.5 g of a polypropylene
glycol which had been prepared by means of DMC catalysis (base-free) (unsaturated groups
20 content < 0.01 meg/g, molar weight 2000 g/mol, OH number 56 mg KOH/g, theoretical
functionality 2) were added over the course of 3 hours. The reaction mixture was
subsequently heated at 100°C until an NCO content of 26.1% was reached. Then the
temperature was reduced to 90°C and the reaction mixture, following the addition of 360 mg
of zinc(II) bis(2-ethylhexanoate), was stirred until the NCO content was 24.3%. Following
25 the addition of 360 mg of isophthaloyl dichloride the excess hexane 1,6-diisocyanate was
removed by means of thin-film distillation at <1 mbar and 140°C. The product thus

obtained had the following characteristics:

NCO content: 5.81%
Viscosity (23°C): 2200 mPas



Exanpl es Unl ess otherw se indicated all percentages are by weight. The NCO
contents were determ ned by back-titratin ]g di butyl am ne added in excess with
hydrochloric acid. 5 The viscosity neasur€ment took place using a rotational
vi sconmeter from Haake at 23C. The extension and the tensile strength were
determ ned i nb(}a P}e%géh(ln?of Q%me&ltﬁ)‘ﬁci?(grﬁimcﬁol%&?ana@\kolnégl@zleopimﬁte%e

har dness was determ ned using a nmanual instrunent from Erichsen snodur N
3400 (Bayer Mugrep)and8epwometc di@ninkever kusen, DE) is a pol yi socyanate which

i s based on hexanethylene di i socyanate, contains uretdi one groups and has an
NCO cont ent s Bt wiht AN Fer PRDark A REHRY, fltsam&e%@éd&mw§pﬁ@bysorrer
m xture corrpose of 3,5- dinethylthiotolylene- di am ne and

3, 5-di net hyl t\lvwlght@lfﬁtl@ﬁee 20Gand thavinpreurawes prageddn glVﬁ@(deyéeraméhlelqutseattemg

wei ght o vali r desel
DE. 15 %nven | ve‘Fis[Eﬁlé)d6 §l§e91 éﬁ %EIQE’ eq%ntriﬂae%[a?lg% Qdam I%P{ |h§g?85% %utgg‘ﬁcont al ni ng
al | ophanat e gmmm.wlmhrlmﬂtl&(folﬂrgmmgmeczhalpmmahoyl d| chI oride were added to
2520.7 g of hexane 1, 6-diisocyanate, after which the m xture was heated to
100C with stirring. Th 1978 5 g of 36 p/ol ypropyl ene glycol which had been
prepared by neans of lta1 ysi s (base free) (unsaturated groups 20
content < 0.01 neq/g, mnateswengllnt 2008 Mpanol , OH nunber 56 ng KOH g,

t heoretical functi Onalsé_]‘ﬂé’ 1] re added over the course of 3 hours. The
reaction mxture was e]é TPy hedated at 100C until an NCO content of
26. 1% was reached. Then the tenperature was reduced to 90C and the reaction
m xt urelo f ol | pwentyeEempréch:t i on of 360 ng of zinc(ll)

bi s(2-ethyl hexanoate), was stirred until the NCO content was 24.3%

Fol.l owi ng 25 éhe addi tion, of 360 ?r}’g (()i §ht hal o%/l di chl quqe t he excess
hexane 1, 6- di T'&58% dNT & P8 e RICREEF ﬂi‘ﬁa € WP BHPheRmP ©OMPPEESSN at <

1 nbar and 148apriding a @ik @'blytsb@&nat@ bﬁ(ﬁmﬂﬁdmﬁtﬁﬂdlﬁl’ﬁﬂle fodrd @MnlIGted, cured and

characteristics: NCO content: 5.81% Viscosity (23C): 2200 nPas
subsequently tested.

The components indicated in the table below were added with stirring in the amount
15 likewise indicated in the table, and within the potlife of approximately 25 minutes were
poured out to give a film 2 mm thick. After curing (7 days at room temperature), transparent,
homogeneous plastics were obtained, whose mechanical properties were subsequently

measured (see table).

Table
Composition 1 Composition 2
Amount [g] Amount [g]

Allophanate from Ex. 1a) 290.5 219.0
Desmodur” N 3400 124.5 146.0
Ethacure® 300 107.0 107.0
Byk A 530 5.22 4.72
Extension [%] 95 90

Tensile strength [MPa] 19.5 22

Shore D hardness 52 64Ab

20

Comparative Example 1:




-10- b) Preparation of a conposition fromthe polyisocyanate contai ning

al |l ophanate groups froma) and an aromatic diam ne: 100 parts by wei ght of
t he pol yner prepared according to a) werélmixed with 13.5 parts by weight
of Ethacure 300 and the m xture was poured to give a film2 nmthick. After

curing 5 (2Q,h 10 ) a transparent,
honogeneous %P aglt%f)egélt\%gs()fgggl?mg’wgdﬁvm ch ﬁé’ @ﬁ%%@%ﬁow ng nechani cal data:
Extension: 46 % Tensile strength: 48 MPa Shore D hardness: 25 10 Inventive
Exanpl e 2: St7a#figred hexasm laﬁﬂdi&b%@pﬁawamadpﬁ@éaweldS hrhepted vithrmsirnngyat 480°Cor
exanple la), it W4t i

romati c di any Rt AaopRaTEly SityRel Mg B AR R RGP
conponent s i rbisefit@dwisatutdiel gralps eorteit oW QAﬂmeg/gauhdkadwwght‘r?-OQO g/nrol, §41 numtiehe
ggg?g;l n;?e: IS%eWI léSH@P gllsegr\%éca? un tcl)onlaetHEgbljhe ireaahon mlxguref&]/ stsbx e géntl%lflegaﬁe%fa%\f ter
curing (7 daymom uﬂt@@mNC@rpartattmfeo 4%twanﬁ¢mae(ﬂmbllow1hgmmgmﬂﬁ'mus)f ph@mgiofs were

obt ai ned, whose I rti e re subsequent | measur : e
table). Tabl é’stwﬁ%g ‘i‘t?)ﬂ’el 8’5%11?. lﬁocyﬁ&?&‘u 3 £ FgrvahBuneas (3? il Fs
Al I ophanat e fdisimith. al <a) mBROakd A48 T praadetr tHs 3dMInei24ad thé Efolowifsk hacur e

300 107.0 107.0 Byk A 530 5.22 4.72 Extension [9% 95 90 Tensile strength
[MPa] 19.5 2Zharafigisticsd har dness 52 64Ab

Y

—

10 NCO content: 3.21%
Viscosity (23°C): 1360 mPas
. b) Preparation of a composition from the polyisocyanate without allophanate groups from

a) and an aromatic diamine:

54.3 parts by weight of the prepolymer prepared according to a) of comparative example 1
15 were mixed with 4.3 parts by weight of Ethacure 300 and the mixture was poured to give a
film 2 mm thick. After curing (20 h at 40°C, then 3 d at room temperature), a transparent,
homogeneous plastic was obtained. It was not possible to determine the Shore D hardness,

since the test specimen was much too soft.

¢) Preparation of a composition from the polyisocyanate without allophanate groups from

20 a), a further polyisocyanate and an aromatic diamine:

30 parts by weight of the prepolymer prepared according to a) of comparative example 1
were mixed with 20 parts by weight of Desmodur N 3400 and 12.9 parts by weight of
Ethacure 300 and the mixture was poured to give a film 2 mm thick. After curing (20 h at
40°C, 3 d at room temperature), a completely non-transparent, inhomogeneous plastic was

25 obtained.

Aside from the inhomogeneity of the plastic, a Shore D hardness of only 38 was attained, in
other words significantly less than for the comparable composition 2 of inventive example 2
(the weight ratio of the particular polyisocyanate employed to Desmodur N 3400 was in
both cases 6:4).

30 Comparative Example 2:




20 -Conparative Exanple 1. -11- a) Preparation of a polyisocyanate w thout

al | ophanate groups: 734.7 g of hexane 1, 6-diisocyanate were adm xed over 5
h, heated with stirring at 100C, with 865:0 g of a pol ypropyl ene gl ycol

whi ch had been prepared by neans of DMC catalysis (base-free) (unsaturated
groups cont enf .5 oV Elo@ o1 2900 wleMBhon oM IRPIDE h2G

KOH g, theorg?ﬁcaglgﬁﬁg%ﬁ% éﬁ¥$§q%$ﬂ?%ﬂgﬁ$eactFgﬁﬁﬁ%%Fhrgﬁﬁas sugseqﬂ%gtly
heated at 1@08C¢h¢eantentef NG et Estosityfol 203 dPasavsrermiaechedh 140k loblihagre he
addi ti on of .of ., di b | - ph hat e, t exces exan 6> di i yanat e
has removed Ag0 Somirdlery i Xps RERERAS Fl I SRR RERANE suCa i 3RRY TN
product thus Adgtet 2hnedohaempdéretufecint @Mhrag40°Chaphsticewassibitaiigsed WichNGEing onitent :

3.21% Viscosi (23C): 60, nPas b), .Preparation of a conposition fromthe
pol yi sogyana?%g%‘ﬁﬁ%ﬁ%’ cﬁljl-‘ﬁélﬁﬁ%rf‘gi?lése)af%ﬁﬁ%n??“o%?enéﬁe %‘ﬁagtﬁ-n aromati ¢ di ani ne:
54.3 parts by weight of the prepolymer prepared according to a) of
conparative exanple 1 15 were mxed with 4.3 parts by wei ght of Ethacure
300 and the m xture was poured to give a film2 mmthick. After curing (20
h at 40C, then 3 d at roomtenperature), a transparent, honbgeneous plastic
was obtained. It was not possible to determ ne the Shore D hardness, since
the test specinen was nuch too soft, c) Preparation of a conposition from

t he pol yi socyanate wi t hout allophanate groups from 20 a), a further

pol yi socyanate and an aromati c diam ne: 30 parts by weight of the prepol yner
prepared according to a) of conparative exanple 1 were mxed with 20 parts
by wei ght of Desnodur N 3400 and 12.9 parts by weight of Ethacure 300 and
the m xture was poured to give a film2 mmthick. After curing (20 h at

40C, 3 d at roomtenperature), a conpletely non-transparent, inhonbogeneous
plastic was 25 obtained. Aside fromthe inhonpbgeneity of the plastic, a
Shore D hardness of only 38 was attained, in



ot her words significantly less than for the conparable conposition 2 of

i nventive exdWpRe0720390ilhe wei ght ratio of the particul ar POd/EN28¢¢8080% e

enpl oyed to BAYAAFI-WB400 was in both cases 6:4). 30 Conparative Exanple
2: 12- 30 g of an allophanate prepared fitdm a | ow nol ecul ar wei ght

nonoal cohol and HDI, having an NCO content of 19.7% and a viscosity of 415
nPas, were n‘iqied with 14.3 g of Ethacure 300 (1 mnute's stirring) and the
m xture was *poured out to forma plate 3 nmthick. After 2 h at room
tenperature and 20 h at 40C, a plastic was obtained which, owing to its 5

hi gh brittl eness, Compbsitionetoygistigal ysed for extension or tensile strength.
WO 2007/ 039031 PCT/ EP2006/ 008590 BMS 051051-WD - 13- Cains |. Conpositions

conprising A) a pqlyisocyanate prepol yner i has | yet her groups.

e Thched i a i | Abhanacte gt BRetERs WGF DaninuBRed Bl O St as
two primary am noafiéphess graud, adso C) optionally further polyi socyanates.

2. Corrpgsi tions aﬁgordi gto daiml, characterized in that éﬂe al | ophanat es
enployed in A) afe prBpEsigessonipwgent liest ayo prapagy HPlnHﬁFoélp%lla’imL ®ic and/or

cycl oal i phatic polcyi soeyapalesridrpblykBcyAratesone or nore pol yhydr oxy
conpounds, at |east one being a polyether polyol, to give an NCO functional
pol yur et hane prepal yner and then subsequently . subjecting its urethane
groups thus for me&§oPBOsHins peperding tec%mgt @aéaCféaﬁqﬁldﬂ&taf ths pflephanajgseppioped

addi ti on of A3) pq{ng@g%gd}@g@sma&\{ﬂgch may be different fromthose fromAl),
and 15 A4) catalysts A5) optionally stabilizers.

Al)  one or more aliphatic and/or cycloaliphatic polyisocyanates with

10 A2)  one or more polyhydroxy compounds, at least one being a polyether polyol,

to give an NCO-functional polyurethane prepolymer and then subsequently
subjecting its urethane groups thus formed to partial or complete allophanatization

with the addition of

A3)  polyisocyanates, which may be different from those from A1), and
15 A4)  catalysts
AS)  optionally stabilizers.

3. Compositions according to Claim 2, characterized in that in the preparation of the

allophanates employed in A) hexane diisocyanate (hexamethylene diisocyanate,

HDI), 4,4'-methylenebis(cyclohexyl isocyanate) and/or 3,5,5-trimethyl-1-isocyanato-

;20 3-isocyanatomethylcyclohexane (isophorone diisocyanate, IPDI) are used as

polyisocyanates in components A1) and A3).

4. Compositions according to Claim 2 or 3, characterized in that polyisocyanates of the

same type are employed in A1) and A3).

5. Compositions according to any one of Claims 2 to 4, characterized in that zinc(II)
25 compounds are used as catalysts for allophanatization in A4).
6. Compositions according to Claim 5, characterized in that zinc(II) compounds used

are zinc(Il) bis(2-ethylhexanoate), Zn(I) bis(n-octoate), Zn(II) bis(stearate) or

mixtures thereof.



3. .Conpositions according to Claim2, characterized in that in the
preparation of the allophanates enployed in A) hexane diisocyanate

( hexanet hyl ene dii socyanate, HDI), 4, 4'--1aet hyl enebi s(cycl ohexyl isocyanate)
and/or 3,5,5-trinethyl-I-i socyanat o 20 3-i socyanat orret hyl cycl ohexane

(1 sophorone i socyanat.e, | PDl e used anat es i.n conponent s
N> RN A3y . - CORBBT s SoRURE g B AR S oS R AELRAT |
t hat pol yi socyanatpegoBfart MplcgmxdluspelyarneAennh@yqﬂlyom ivingaimghbéBgverae
Conposi tions according to any 4, characterized in that

zinc(l1) 25 conp&&ﬂ%?fglaawslghféé& Oééo‘toatpép%af@olfwavgmgs&%mq%w%i85 Ad) .

6. Conpositions aGa@rdidytetdF Qsé’chmeé en& @Qfo?rlésﬁﬁan' 6} é ﬁlt toZ0), U‘P{nkc{/% in
conmpounds used are zinc(ll) bis(2- exanoat e) , bi s(n-octoate),

Zn(11) Bis(stear ataé90r®|ﬂ°e‘ﬁﬁtb<t\§TM§3?t8H%16 of -14- 7. Corrp05| ti ons according to
any one of Clainms 2 to 6, characterized in that polyether polyols are

enpl oyed exclysi vely, ban&é)amwﬁgﬁ RYOYOLECIRRNNG 7 HIC 7 G Aine FRlECU! a1
wei ghts M of 2000 e an” average OH funhctionality of ? and
a degree of unsat uataJt@fdh‘eﬁH goups pf thefcompaimds hiagemponangda) tot the UC@lgrmmqb@ in 5
accordance with A ording to any one of
Clains 2 to 7, chz?g-eapcgérlgangt%frg?ﬁq?gﬁ@) lg 5?0 la?(gtl o of the OH groups of

t he conpounds of conponent A2) to the NCO groups of the polyi socyanat es
fromAl') and 9A3) iGenipositiers atcotding ®.anCompildimeAgo &@haadérhgd fnathatreygaoieer of

Cl ai nms to 8, char acteri ani c ani c.acids, acid
hal i desl%or esters Of%amcr?ﬁ}dg é’%ﬁﬂgégegtoéf)m% Yerup O%ed,&’g)stagl%g Bdtdosi ti ons
according to any one of claims | to 9, characterized in that aromatic

di am nes contlai ni @npobsitiadsyacediding togdn® Wps oﬁclanermb@yelﬁhrdcn:rilaad inlHat afc@atic Ngs

obt ai nabl e fromt conponent caatin stenms acc to any one of
G e T to 10, 18Se e g PaTa GBI ML FrecBRP S Bocord: ng Lo QO ai m
11.

11. Coatings obtainable from two-component coating systems according to any one of

Claims 1 to 10.

15 12. Substrates coated with coatings according to Claim 11,





