1 As originally filed Polyureas preparable from two polyetheramines and a prepolymer 5The invention
relates to polyureas which can be prepared by reacting a component A with a component B. The
component A comprises two polyetheramines and anlamine chain extender, the component B is a
prepolymer which is obtainable from a polyetherpolyol and an isocyanate. Preferably, the polyureas
according to thesinvgitily &éredprepared as spray formulation. 10 DE-A 41 17 679 relates to processes for
the preparation of polyurethane/polyurea elastomers or polyurea elastomers by injection molding or

reaction injectiggy MAldNG: &G aHONIMIXHES Yt Rk Aide andl 2 Repisigntdere. the A side used is a
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mixture compdsitiotafioomponent A) and a second organic compound which can react with isocyanate
(compound B). Here, the compound A comprises an intermediate prepolymer comprising a reaction
product of a firstigpapanateseompagition dresuda fifst argapiseemmoURdpakicBsatbIeMRIMAth
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elastomers whigtiecambeeepargsisirom amine resins of the JEFFAMINE type. These polyureas comprise
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hydrogen-contgifiag ! g6t B AR RS o HRAIBIERNA oA AN FollnclpRalalkgpy silane. 40 -
2 - an isocyan L%é 25 em%?ﬂ&%t & %‘ch‘o%%}lﬂ%?ﬂ PRNRY, CX!}?;rS&%WQ'c% gl a chain
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35
US-A 5,962,618 discloses further spray-polyurea elastomers which can be prepared from
amine resins of the JEFFAMINE type. These polyureas comprise a reaction product of a
quasi-prepolymer, which is formed from an isocyanate and an active hydrogen-containing
material, an amine resin, a chain extender, water and a functional alkoxysilane.

40

The spray polyurea elastomers described in US-A 5,124,426 comprise, as component A,



20 via a spray formulation. Compared with those from the prior art, the novel polyureas should have
improved mechanical properties and/or be preparable in an economically simple manner (cost reduction).
The object is achieved by polyureas preparable from 25 a) a component A comprising al) 5 to 40% by
weight of at least one polyetheramine 1 (PEA 1), obtainable from at least one polyetherpolyol 1 (PEP 1)
and at least oru ésvigenhtendrerea® Edtpdnestd) e aivialentieigiati gidboRyBkA)epoIyol 2odiyoweight of at
least one polygtbrsanainenddP R bnaidiainakleafiomah leassere Rolribiairebighdr(RE&&inand at least
one amine. 2, wWheyarREReAdananLonRlent &M@_ Qieﬁﬁgptr%%répfé?a?@?(%bxdﬁﬁ}&m Alde@st one
amine chain exiander 358 b 3 EUMRRNEEHE oRICIES-A RIRRANIGLs GiNaRIG. from bI) at least one

polyethergoolyol (PEP 3) and b2) at least one Isocyanate. 40 The polyureas according to the invention
have the advantage that the A comlponent has a com arati\é%!;/ low viscosity and the polyureas, in

particular the PEREEYh ALY &I QLB HEAPeSPT RRUSATABL A S 8 [SHEISRiLE, 3BFEEMple with
regard to their 2ra¥drC RENIEentle Ba¥HGtRamsei Petsnafishadibredieanafirihetobsi¥isi & to further
tearing. Furthe?aiere0fvayreaasubp e s dTineaP oW pjs b stobRtainelxeley VB ESLe APt Eespedpaiagion of
polyurea sprayelastenpessaitiioradiadtzgaioes fothexansgesity bEthdideconiposmtay 4% yels’s possible in
order to ansurgrgopolymixingnes el anckéhaampobeniEdivbosdven Wikeyea@ore ¢Rooppents in the A and
B component g tiae1 pojyRINGFaQlyRIsiAe drapur iR prateak fungianabilyuedat daagledonminmaliy between 2
and 3, often (%951%?{'159%@)0ﬁrinTJ%\%P‘HWM%E@%HﬁE@”é\*!EMé)f_S@|PQJ¥ﬁ&hRHHQB(O+é€thc§II|Q‘IQ_ri_?&lb{ therlamlne
prepared ther B%r%%?gaﬂrﬁfﬁa%p?ggﬂ%nﬁ%? ldﬁ)%té?rJ;-az{!WQ%Bﬁ?Sa\%@rﬁ%%oigiﬁrFle (initiator) which has

been used for the particular synthesis of the polyetherpolyol. In this way, according to the invention
largely linear polyurea polymers can be prepared, particularly when the functionality of the two
componetts alf &rifes r&db"b‘i’é%ﬁ"??%%ﬁi”éﬁdﬁ%&%!r_b R et iR BISRRABEPBARRRESS 15 During
the preparatioH'SNEALEYR BYBSBROTRH B kPSS sy B e Tene§R bR Riaae D RO ERaly sis,
unsaturations i eseandpiethereqingignt msiabt atéteanivipioarmetyehisadols) such as allyl alcohol as
secondary products during the polymerization) are additionally formed. During the preparation of
polypropylene gigasipavith @B padralentiveighi of pessd uitiven mdQirdae amoucirobemsaberedions is
negIigibIw@mau;awgﬁmmrﬁﬁmigﬁ.@h@am@k@wkabyzéerigm Relyabs oPIaREiaR| PeNAHBES ehslngaturations
are formed. Thege YASAIEAIADSARYE PEEURIOXAONR RRAZIGSUIE AHREHAP I flthough the

nominal functi%z%lﬁgr%&ger Aﬁ-g les is 2, 3 or 4 depending on the starter molecule used, the actual
(number-average) functionality, which, on account of the by-products formed 25 during the
polymerization (unsaturations) in the case of polymers according to the prior art, is (considerably) smaller

than the nomin&FfANEFLRARYCISLRNRREAE A PIRRAARIRAREh reaction of the polypropylene glycols, the

unsatura#iéns are also aminated. Accordingly, the polyetheramines also have an actual (real) functionality
lower than thealommedfiresgohaligmmigiontrast to this, the content of unsaturations (unsaturated monool

30 by-productatiuribigpthep biynwedin afianlemsssopei fiogathe tewier in (PEAPDlystteragot/btenoat peslyetheramines
of the present invergienp&i@isegurstly, (prpeigagecditheapobrrinenprelynisvheobEtherasiings of the
present invention, thg Acidal furgtionaliycorresponds to the nominal functionality.
30 a2) 30 to 90% by weight of at least one polyetheramine 2 (PEA 2), obtainable from at
least one polyetherpolyol 2 (PEP 2) and at least one amine 2, where PEP 2 has an
equivalent weight of > 500,
a3) 5 to 30% by weight of at least one amine chain extender

35 and

b) a component B, which is a prepolymer, obtainable from
bl) atleast one polyetherpolyol (PEP 3) and
b2) atleast one isocyanate.
40 The polyureas according to the invention have the advantage that the A component has a
comparatively low viscosity and the polyureas, in particular the polyurea spray elastomers,



35In polyurea systems with a linear structure, however, even small amounts of molecules with a reactive
group result in a considerable reduction in the molecular weight of the polymer. Consequently, the
properties are impaired as a result of the presence ofsuch monofunctional compounds. However, in
order to achieve a relatively large molecular weight of the polymer, in the prior 40art it is normal to use
polyetheramineayesuabragedomexiamipke, popyeetberdomineairipGO Ovithithe gand noinakiuabtisiljtyhefr 3. A
disadvantage efraaéliRgdhgririamineisndiaibiheviseesity el e - Bspamponentunsseasasngonsiderably

as aresult. Omm&&msweh%?c% &%Yﬂbéﬂ%%?e%’%%&%ﬁ&%@e@fa??e preparation of the polypropylene
glycols. The polypropylene glycols prepared by means of DMC catalysis 5 generally comprise very small

amounts og unB%tura ons, Acc?[)q]lr%gy?for these rqe?}glene I}{cols the actuasl fypctlonal tp{ |sfpract|cally

|
the same &s the NoMINa %ﬁ%%rﬁdnaht is ancS)Wﬁ tﬁ {R@%modﬁtag}’ %rét?a‘ie%_ usegeigla%oﬁexgent on the
molecular weidf 6f 8 PPAFErSa35oRII2TARS Bl PPt o en%%%ﬁg?%e?&mepélf&g,%nly small
amounts of cafaeCliete MISAGE phIn FaRglGrePReaners ot the prepitaBiofPBIPEBRIBrapy¥he glycols
10 with an equiPiRIReReIMgH Ussd tiryA SO0MNA HuRFiRp At Rtdegstataysialicbeiyand ahdtdhe
preparation of gterh aipaisibgtengards offe M@ aallygisdiecaitye e canpohictiéynohioitepestthga The
polyuread @ccotdyagpéenthiad prepdren tissfluav the ddvastagentiunbhieeAvaotibpang ot thehastarlow viscosity
and during thenigretiRnitithe/ waRmRas saéWikedherBreqapenanty oA TR IRela aRelecular weight
and good propgriigs WA, fQéEBﬁﬂncWHhH?e AR SHEY I)Fhﬁné%ﬁeﬁ&%ﬂé'%\/% ' r%@ﬂ@%@ﬂaﬁj&ﬂ”'t'ons
apply: 20Hydf7a§¥t\$Yﬁ’AH5 ﬁ'a'nvme)aﬁcﬁﬁaﬁyrsfotn SEpnASIALAR clihe fydio grajigs (PH groups)

etherpol P the r

y

in a polyol (po ), expres a o{ KO valent to the hydroxyl groups in one gram
of the correspoﬁfﬂﬁr Scﬁy .isrzﬁge ! \’/gfﬁiefgg(% & r?r)l(t'aml_\{/%}tl#é customary method DIN 53240. Unit:

mgKOH/dFQSEquivalent weight:corresponds to the number 56100 divided by the OH value. Molecular
weight:nominaPHiREtIBA AP HARID RE RO IHERIHGIS aler@XRETR|R P PAGREORYIZRE HNFEIE M ARRSTA50cyanate
used divided byQhecaiakysisticalsam@tinesOof isxiyakatesmnalpliesptyyaldDcomagatiaemasber: a
measure of thewbnee rditgtianobbluasatecatddre mdogrotpsuifiop ekamplgrallizdlion)aapolgddifioohfigtherpolyol),
expressed as mithequdaiegise©btbparupatoraiedpspetias iyeor aimnankthe pehialeldhitomes/g 35 Total
acetylatablitvithan 500, the amount of unsaturations is negligibly small, but in the case of higher
molecular weight polyols, significant amounts of unsaturations are formed. These
unsaturations have one hydroxyl group per molecule (functionality of 1). Although the
nominal functionality of the molecules is 2, 3 or 4 depending on the starter molecule used,
the actual (number-average) functionality, which, on account of the by-products formed
25  during the polymerization (unsaturations) in the case of polymers according to the prior art,
is (considerably) smaller than the nominal functionality, is significant. In the amination
reaction of the polypropylene glycols, the unsaturations are also aminated. Accordingly, the
polyetheramines also have an actual (real) functionality lower than the nominal
functionality. In contrast to this, the content of unsaturations (unsaturated monool
30 by-products during the polymerization) is significantly lower in the polyetherpolyols or
polyetheramines of the present invention. Consequently, in the case of the polyetherpolyols
or polyetheramines of the present invention, the actual functionality corresponds to the
nominal functionality.

35 In polyurea systems with a linear structure, however, even small amounts of molecules with
a reactive group result in a considerable reduction in the molecular weight of the polymer.
Consequently, the properties are impaired as a result of the presence of such
monofunctional compounds.

However, in order to achieve a relatively large molecular weight of the polymer, in the prior

40 art it is normal to use polyetheramines, such as, for example, polyetheramine T5000 with a
nominal functionality of 3. A disadvantage of adding the triamine is that the viscosity of the



a measure of the concentration of reactive groups (-OH, -NH-, -NH2), expressed in mg of a KOH
equivalent to the reactive groups in one gram of a polyetheramine. Unit: mgKOH/g - 5 - groups in one
gram of a polyetheramine. Unit: mgKOH/g Degree of 4mination [total acetylatability/total amine value] x
100% 5Nominal functionality: corresponds to the functionality of the starter molecule (initiator) The
polyureas accardongptméheinnrezistionpisiapaataip kes oasw@dt.component A and a component B, are described
in more detail below. Preferably, the polyurea according to the invention is prepared by reacting a

component A with fEQIHPNRIMNE . BhRORESRNALS: AR haweyer. tdd also PRSI IadéRe dwener more
different Comp{?&l?&@pﬁeﬂ@%% Y %J‘Mgp%ﬁ%%t GORBROPRIG & !y? msafag%wse‘é%ﬁgﬂ)ag to the

Inventlon #he VOlumﬁ comprlse Vi mgl amoun% P nsagt BtIOSnnoACCOI' in ?O [efera l 1 lto1.2
and in part culg r?l. f Y ap rop rla?e ﬁ1e comp onenQ[ g can also be use r(r]&e CI{ ? REI ori/anate index

of the system %rég Cgﬁ‘ltéufg é\fé?a?)r Herly i%s?m%@? H}%f@?ﬁb’v'dé%} HY- #112 component
A comprises 5 WO‘%‘BS/%@HPB‘F% cﬁﬁtﬁb(ﬁthsea‘i‘) '%@QBe@Q%thFgm%?%"ébMﬁ'gﬁbﬁf %9 and 5 to
30% by weighpesared dpelelit ths RrErafsiepaiaiehforeireu 20 worb oakals Anysaed daqureséeht in the
component A. Cettiysbim fertaiot didjitis i leage anensehiestHeraingipeeda(REA dfpohtaivaidecialynokt least one
polyetherpolyokiih(REEydiyalact alcigasicanehamsoe, Isusth éngdERolintasfaatalsisate riguesghhaf 500. 25
PEA 1 is prepaseddayprigtibrds: kewnpshbie Beragaskibedomdeasly whee btk kasiditeammine 1 are
reacted at eleygigd temperature and/or increased pressure in the presence of a transition metal catalyst
and, if appropriate, hydrogen. The react|on can take place batchwise, but also contlnuously As transition
metal catalyst JIIhIS F sgrlgzli% ta% use. Qﬂ(])eelxgemn CI)% Efﬁeer th%r n Sléﬁlacg%%lmpg 'gat st A sunable
amine 1 is in princip 3 any amine Lr?o wn 10 the erson $ e art NG ammo i, “Where the
amine may be & inay 5F9?'3’pf)’?8 Y H@&Sﬁ%}?‘caﬁ?né @F@?@P@HE&"E@ d'\‘?eﬁ f8'U§ﬂ’i'§'5mmoma as
amine 1. A pol%tﬁé%?ﬂl’ﬁa 2Bihya @%%d\‘ﬁ'@ﬁ?@?ﬂ eppisrEeRatiT R ERdIable, for example under the
trade name Polyetheramin D400 from BASF SE (Ludwigshafen, 35 Germany). Polyetheramin D400 has
a nominal fundtvahialitye abBtedfahe ptesernaimveritint, dieldlowag defindionalpiias a nominal functionality of
2 to 4, preferably of 2 to 3, in particular of 2. PEP 1 has an equivalent weight of 500, preferably 50 to

500, in pagiculaydtoRteatRQADRER)1 ia Riederpblyr RRERRIRGHRIAthas alkatviieial husliaxidg catalyst
(MOH catalyst ingariculaoysingayatasriien hudsrxidecatalyst SKIRE refa=hinBER Tonenally has a
hydroxyl groups in one gram of the corresponding polyol. The OH value is determined via
the customary method DIN 53240. Unit: mgKOH/g

25  Equivalent weight: corresponds to the number 56100 divided by the OH value.

Molecular weight: nominal functionality multiplied by the equivalent weight.

Isocyanate index: amount of isocyanate used divided by the theoretical amount
30 of isocyanate, multiplied by 100.

Unsaturation number: a measure of the concentration of unsaturated end groups (for
example allyl) in a polyol (polyetherpolyol), expressed as milliequivalents of the
unsaturated species in one gram of the polyol. Unit: meqg/g

35
Total acetylatability: a measure of the concentration of reactive groups (-OH, -NH-,
-NHy), expressed in mg of a KOH equivalent to the reactive groups in one gram of a
polyetheramine. Unit: mgKOH/g

40 Total amine value (amine number): a measure of the concentration of amino groups

(tertiary, secondary and primary), expressed as mg of a KOH equivalent to the reactive



- 6 - nominal functionality of 2 to 4, preferably of 2 to 3, in particular 2. However, the selection of the other
process parameters for the preparation of PEA 2 can be made irrespective of the corresponding other
process parameters for the preparation of PEA 1. 5TRe starting materials used for the preparation of PEP
1 are known to the person skilled in the art, as are the other reaction conditions. Suitable starting
materials are tyypiggd|in alkylgne okilpsete it eJaftaligtenepxides. Here, the alkylene oxide is
condensed by means of chance or stepwise addition with an initiator comprising a plurality of hydroxyl

groups to give[Eelgféelo@ﬁi,riﬁggig@lwllg%%g%mgoghé(,ﬁn@%gjex RE@PYlene oxide, 10 butylene oxide,
amylene oxide or aralkylene oxide such as styrene oxide. Preferably, the alkylene oxide used is

propylene oxide.or, . mixiwe Jiereat wib up fe 0% by welghi,of elhylens gxde, [npagielar propyiene
oxide. Suitabl : OF starter molecuILésSY, which 'may be used, npapr{roprla e, as mixtures,
are aliphatic triols such as glycerol, propoxylated glycerol adducts, trimethylpropane, triethylpropane or
diols such as 18Se YUY AL P SR HRVEIIEHI ot BRATABIGe e ot BPETRYABIN, PEIDYL & a
polyoxypropyl€ReRIISetBe Ai® Hescribath i rpsefieE palays el phbp e rativieraged drertemple,
hardness and towghorss pfegpeqablyureacticgordingportére iAveittion @m sigenfidantyaperpased as a result
of adding120PE&vévdrhe isamspoesibia) issattieast onepirygethecamppecdttPEdndpobiainabi@drom at least
one polyetherpgitya? 0BRmFoRAEBAIHEAS! SuMRRRIBEr M EES (RE R s ahequiviale nitvedght of >500.
25 PEA 2 differg fisneREd\d dBripsheAHENY ﬁBﬁrﬁr@H&.‘ﬁHQ%PE%%@W%:@ﬁ?i@?%ﬁ@meﬁ&%ﬁﬂyo' (PEP 2)

is used than dl]!!‘ll’.lq %&Erggﬁ;ﬁgqﬂ@q% ﬁ%ﬂ?ﬁa&lﬂpa%%% ?S%d%tggﬁmse, the other process parameters of

the preparation of PEA 2, such as catalyst or amine used, correspond to those which have been used in
the preparation of PEA 1. 30 However, the selection of the other process parameters for the preparation
of PEA 2'thn J8TSRf 3RS I &' P theY TR {IPYHER Safifetert RIPRIRDrePdmutich SPRA 1. This is
also true for th@?féf?@%’%@iﬁ@%referred data. Thus (for example) the definition of amine 2 corresponds
to that of amine 1, amine 2 is preferably ammonia. PEA 2 normally has a nominal functionality of from 2 to
4, preferably fiom @topdnempacioutases 2 BS0XHP Vegid SR @rdiffeminapardie tdao¥ithy regghd to their
equivalent weighé, vdnpbrienthe2rase oftB BBV by el prederaihyobdfl )l 0f CRRrdprip@stiautasc00 to 5000.

PEP 2 nargallyohps®reminghBysdionalitt of oo gendnpkeferably of from 2 to 3, in particular of 2.
Preferably, PEP 2 is a polyoxypropylene polyetherpolyol. 40 - 7 - The starting materials used for the

preparation Ofﬁ%'%o%nﬂ)%ﬁ'éfﬁ‘ e prelerad Sﬁg%tﬁlg%ﬁé’ Fttﬁé’l\ r ArERR RARRCS oCr?erreSpO”d to
those for the pég@aratlon of P ..However, the se ectloq of the giher process ara]meters or the
. tléeg)orlygl 1 (PEP 1) and at least op?hamlne Wher(a. %h as an equivalent WEéqht
preparation of PP EaYbe made respective of the corresponding other process parameters for the
preparation of 5PER 1. Itis in principle known to the person skilled in the art how polyetherpolyols of
different éguivalent weight can be prepared. Although KOH catalysts can also be used for the preparation
of PEP 2 too, pefetehpeeiagibn methodrkdowble-herereganidied ontptetcateisREDMOCHalysts) for
the preparatioaroihPERI2.réastadbke @ achtatysiaare kndamirtodhsepersesuskiletdmptieeiane. ®Preference is
given to using @ zisibexatyaneaeiatiaied] Geaiisiidibe yarogéd B rabiers qionekty pavantages. For
example, the ejagiigineand:|adennpiaiueg. frxibliie el aenacey dibssiadhs inwenien are
significanly ingtegsed asgesultetRINIRGTRRTMS- Rl e RUNRMETLAR 1B At 235hepr amyne chain
extender. The amine chain extender maxas arematic or Aighalic, A commerqially avaiabls aliphatic
amine chain ex{gnger IS, for example, o fﬁe Baxxo UrrBélii atége. &l‘_omatlc amine chan¥ extenders are,
for example, 3%PHMBHY L2, 4-3BRIRNEFA M TS O3S BM)R 2 6BIGR e TN L3 PR STBRCTA fine,
20dimethylthiotBlirediaRINERLSBRYREI REREIAM RS TRERFL 81-dlefifyimescially available, for
example under the trade name Polyetheramin D400 from BASF SE (Ludwigshafen,
35 Germany). Polyetheramin D400 has a nominal functionality of 2 and a molecular weight of
400. PEA 1 normally has a nominal functionality of 2 to 4, preferably of 2 to 3, in particular

of 2.

PEP 1 has an equivalent weight of <500, preferably 50 to 500, in particular 100 to 400.
40 PEP 1 is preferably prepared using an alkali metal hydroxide catalyst (MOH catalyst), in
particular using a potassium hydroxide catalyst (KOH catalyst). PEP 1 normally has a



diaminobenzene, 1-methyl-3,5-diethyl-2,6-diaminobenzene, 3,5,3',5'-tetraethyl-4,4'-
diaminodiphenylmethane or combinations thereof. Commercially available aromatic amine chain
extenders are, for example, those of the DEDTA typefdiethylenetoluenediamine) such as Lonzacure
DEDTA 80, ETHACURE 100, ETHACURE 300 or Unilink 4200. 25 Component B is a prepolymer and is
obtainable fromothimatdonptioreiits di D) tarad d2ierchppiropsiate; furrtivaracamponeetsthasadsodnetised for the
preparation of gerppenpiicBssiepanpone mddkisaiianast ppa peleaarrolyotdsalivd of e component
b2) is at least gy her P rg@gsz,mgg@rgf&qug%&g%wmg@[yol for example PEP 3 can be
the same compound as PEP 1 or PEP 2. PEP 3 normally has a nominal functionality of from 2 to 4,

preferablyfff ZIaR 3 anq in apsaﬂggglfa 9}‘3 Prg;grgrplgf, Ig’é%Pl\? correspo) qﬁ to the aq<0 e-described
definition of Péb 2IRcluding the resp ective Pe?grre meanings. Cons uen egé preferably
PGNP A A
preferably has@fy/8efiR4HsAtANEiHBEL By'ﬁF@fQ?‘éﬂﬁ? Wtdhfoam?!@”m W&Wé@'@ﬁ@ 5¥00. As
isocyanate (CONRIOACHIIFRNCR i (SRBMe RsldiienamihdrisiriiRrien e9BmENN RIfoWH ebtyhef Hggerabn skilled in
the art. Suitablgraspsyangites RIES diesSritaidk; fakggaenplélan BE-AMERO0%kiI022 BBRYIde ¢sdieyanates may
be aromatc omatipradioxiSelitanlgeacooraiicor Salkgeayanadesace aiphgayimaibanerelidsaayamate (MDI),
polymethyleneﬂ@mh%waésegé@m&o@mlbmw@mx@aa@i&mmaaﬁ@,tmpmwwwgﬁiigocyanate
liquid carbodiiny Qd&fi@d% MRl érEFE'MQP% Q&tge(Tg;)l.ayge,ﬁ@gtg@gﬁqg@a%gargplg%{,lgé,preferably

MDI. Prefe”e?—% '&J“u?é G 5% g?ﬂ?aﬁ?%@ﬁ?sé%ol? S%eé ROGXANR Sré? i aarlghtﬁ Eat%%gdéb{'

5diisocyanate TMX (I)Droex Ejpe |geg urrgs o ’netﬁ |4 an(Ie\/IcI)Z?IdIPr fera )D( the fraction
of 2,4'-MDl is Yoefﬁ 'bp wWeigh |cu ar % He 8mpone normally has an

NCO valde of fO¥E1D tglwl 1%6%089’5@?@@’8%%&%}4%‘? t ?ﬂjengﬁ fotidrifeldieS td'a polyurea
preparable froRPHFNEHPRYSAR AL KEEHIMMSIng al) 5 to 40% by weight of at least one polyetheramine 1
(PEA 1), obtainable from at least one polyetherpolyol 1 (PEP 1) and at least one amine 1, where PEP 1
has an 15 equivelest vidigt btodToramdperalkeliametrshizdrexmeptathiyst¢hd@rbcatalystysinfparticular a
potassium hydrexisieyoaialyst 404 eatadyistlengdrse fogblie prapacadiae ok BR dsua2)f IAdm§0% by
weight of gt leagirone polyetheramine 2 (PEA 2), obtainable from at least one polyetherpolyol 2
(PEP 2) and at least one amine 2, where PEP 2 has an 20equivalent weight of >500 and a double-metal

cyanide complex.c ﬁg&lie(ﬁ? SAUANSY B UFSHdRIIGRECPFRICH ShlaRBut ficth 2iRaY Ry weight of
at least one angPyee erpolyo)f f I£ 2) and at least one amine 2, where PEP 2 has an equivalent weight
of > 500.
25
PEA 2 differs from PEA 1 in that, during the preparation of PEA 2, a different
polyetherpolyol (PEP 2) is used than during the corresponding preparation of PEA 1.
Otherwise, the other process parameters of the preparation of PEA 2, such as catalyst or
amine used, correspond to those which have been used in the preparation of PEA 1.
30 However, the selection of the other process parameters for the preparation of PEA 2 can
be made irrespective of the other process parameters for the preparation of PEA 1. This is
also true for the corresponding preferred data. Thus (for example) the definition of amine 2
corresponds to that of amine 1, amine 2 is preferably ammonia. PEA 2 normally has a
nominal functionality of from 2 to 4, preferably from 2 to 3, in particular of 2.

35
PEP 1 and PEP 2 differ in particular with regard to their equivalent weight, which in the
case of PEP 2 is > 500, preferably 550 to 10 000, in particular 600 to 5000. PEP 2 normally
has a nominal functionality of from 2 to 4, preferably of from 2 to 3, in particular of 2.
Preferably, PEP 2 is a polyoxypropylene polyetherpolyol.

40

The preparation of PEP 2 takes place by methods known to the person skilled in the art.



and 25 b)a component B, which is a prepolymer obtainable from bl) at least one polyetherpolyol (PEP 3),
where PEP 3 has an equivalent weight of >500 and a DMC catalyst is used for the preparation of PEP 3,
and b2) at least one isocyanate. 30 The polyurea actérding to the invention is preferably in the form of a
spray formulation. The polyurea may be an elastomer and/or a coating. The polyurea according to the
invention can bagsaohirgg ch g reaks icrad fyr phe pacptcnirot € g, foclexagnple hyfanjed b racdding,
reaction injectigBommd sigep PRy B3E aNF M AP Y Fespn@tio nHYRCRFSiHRr efe Ry @ BEspray
formulation pregegs,PYRNgdReIBreRarRIIGRS fhelHreaaecoing (9 dDs MYRIpEPosides the above-

described compopents; A and Be IHTHE L GR0IPORE IV NS08 RieS&REs THeRe SR GRMIPONents can
be admixe beﬁgn&glland.wnh or adpe to com%g)nent A anlgﬁgcrj compon OIEfJCr)IIatgf the further
nto

com . |b IS. | BHI’ICI%g nown to e IL'.)EI’SOH S %r?%toévOBdl)geﬁP(ﬁéo ?

ponents can also be introduced directly into the polyurea preparation process. The further
components n?é@(fé‘?m&qB'éaé‘?{’m&?{%h%qrbgﬁﬂ%@ﬁ?oﬁ' ough Kkt AR 628r AR R dbiFib Efents. The
further compoHEnBEESFAPPIET firreXdRihIRSHEHERARE SR 4SNPt IRINSH AN SRR rganic
substances, foragsislee rrinkst?) dhldheferprRaraROMRED 2HR@abB1aMG RetayETarel FTveB5mfc or
diethyl ether. Sintilarpgrsoerskjésksn twy it Bsddrascpropgiiants. BawidezipcopaitantsomsalEe possible to
use other® adélitiyes such as dyes, biocides, plasticizers, mold release agents, fillers, reactive and
nonreactive thinners, adhesion promoters, fillers or pigments. Propylene carbonate is used as reactive

thinner, epoxy-g{langs aF PEBESIAR REAMAEISHF ARHMEREDGRRIE @R fllerHilamumigiridads pigment.
. prese”ﬁéﬂ]‘ﬁ%%%%ﬁiﬁo Wﬁ@g&Q&%‘Q%‘%ﬁo@dﬂ@?@ﬁ?ef%ﬁléﬂﬁoﬂr%}%%%ﬂ% ohinRdoldeas
gl o 6

according to the | venﬂo o one component A Is reacted with at least one component B.
.as aresuit o ? mg . . .
Preferabg%thls IS"a spray formdlation process. The processes as such are known to the person skilled in

the art. 15The examples below illustrate the polyureas according to the invention and also the process for
their preparatiGAS PIRRASPARE tREINASEONAI BFiftfehabDAR LR IR ATHNSFeRIRt LIRS L ARNs by
weight). Examptearonatisarnglieha®y rtessiunet ialy atrriiaisyaish@ishaonina sy ek@nder is, for
example, of the Baxxodur PC 136 type. Aromatic amine chain extenders are, for example,
3,5-diethyl-2,4-toluenediamine, 3,5-diethyl-2,6-toluenediamine, isophoronediamine,

20 dimethylthiotoluenediamine, t-butyltoluenediamine, 1-methyl-3,5-diethyl-2,4-
diaminobenzene, 1-methyl-3,5-diethyl-2,6-diaminobenzene, 3,5,3',5'-tetraethyl-4,4'-
diaminodiphenylmethane or combinations thereof. Commercially available aromatic amine
chain extenders are, for example, those of the DEDTA type (diethylenetoluenediamine)
such as Lonzacure DEDTA 80, ETHACURE 100, ETHACURE 300 or Unilink 4200.

25
Component B is a prepolymer and is obtainable from the components bl) and b2). If
appropriate, further components can also be used for the preparation of component B. The
component bl) is at least one polyetherpolyol (PEP 3). The component b2) is at least one
isocyanate.

30

PEP 3 may be any desired polyetherpolyol, for example PEP 3 can be the same compound
as PEP 1 or PEP 2. PEP 3 normally has a nominal functionality of from 2 to 4, preferably of
from 2 to 3 and in particular of 2. Preferably, PEP 3 corresponds to the above-described
definition of PEP 2 including the respective preferred meanings. Consequently, PEP 3 is

35 preferably likewise a polyoxypropylene polyetherpolyol or is prepared using a DMC
catalyst. PEP 3 likewise preferably has an equivalent weight of > 500, preferably 550 to
10 000, in particular 600 to 5000.

As isocyanate (component b2), it is possible to use any desired isocyanate known to the
40 person skilled in the art. Suitable isocyanates are described, for example, in
DE-A 10 2004 022 683. The isocyanates may be aromatic or aliphatic. Suitable aromatic



Polyol 1(by means of KOH catalysis): 25The synthesis is carried out in a cleaned and dried 10 liter stirred
autoclave. 0.525 kg of dipropylene glycol and 0.034 kg of a solution of 47.5% aqueous KOH solution are
placed in the stirred reactor. The reactor contents areSrendered inert with nitrogen and treated under
reduced pressure for a total of 1 hour at 120C and dried to a water concentration of about 0.02%. Then,
6.167 kg of prigagiemeatexiae dighenglersthie oissoddnate MM eolfhetnatacpdlybeagiditepasacomplete, the
mixture is afte(siurayl tp-caPstaidpeSHiseR RdE)eRaiitnkearionisbbyutads degassamadikissC and 10
mbar. The r_eSFHEiBﬂd%F W%rh@ﬂ@i@ Qo %t@f(’@@lﬁ@h'é%b%gaﬁ% ig H%E%%W SER_RPMsf Irganox
1135 as antioxidapf, 5'%5i69§&€tl%8£%é%%te éJE%?%%HQ%i&%@“ﬁﬁ&@f(ﬂﬁ%‘)kf’m‘% QISR ethe
equwalentswelgilrg IS 95%3 '\&é I Ig,tr) rmeans.o [I)VMrg: {:Oataéyss)ﬁ]&nﬁ gyr(%r}hgsis IS ia&rkgg@gt ina
cleaned and dfied 20 liter tirred autoclave In acc rdance wltHgE_xam _Fe 1%rom DE 10 2 04047 406.

1.833 kg of star&PEMN bR Nae MR teel 8rfEP RYANES L RN RRIC LB FPY multimetal

cyanide compound, prepared from 40zinc acetate and hexacyanocobaltic acid, in the presence of a
surface-active HigetimR s BlIagicealyitirerample vabrePioad? B420-The starter compound is a
difunctional - 10 - propylene glycol propoxylate with an OH value of 240 mg KOH/g, prepared by KOH
catalysis vaith Sueseqteeridrenmarhohtbetipasieseatatyshtibhectaastioracasijanis prpaendenechinert with
nitrogen and treated under reduced pressure 5 for a total of 1 hour at 120C. At 120C, 6.167 kg of
propylene oxidg are, gD O¥shaisayrs. When the metered addition is complete, the mixture is

afterstirred to %‘i}‘s@% %%ﬁwe fghanehe 6%8;3%?2& MIGS HagRssed Al bBrGand 4@ gbar. The
resulting product has an QH value o ?5 H@DQSHr% nd is #reate with 500 pm IQ%IH nox 1135 as
antioxidant prior to ﬂ?refhpeor B(Iesfe?rfﬁéouns taratidn num _epfaoS Ip%] ycﬂ"?ﬂ”.% .’08@ e ,%ﬁe ?L?J&rq]uivalent
weight is 1020. PolfSPYAS S 6f REAY eafa?y%ﬁgwﬂ@@yﬁmé@i@?s?@éﬁ%td(%é@ﬁrfwéan@d and dried
10 liter stirred autodaEURSERRIESHIUNS RNEISINFTRYS I AR EBD3E K vied $oNifIRR'6PA AP 6 aqueous

KOH solution are pkidgePia.the stirred reactor. The reactor contents are rendered inert with nitrogen and

treated under elucsdipredBug farightataholedshove atoh20@ramihee(PEA)vategnioebleenination of about

0.02%. Then, 5.344dsgtainerpplylenemydeaearnalesad i ruer shbeuike\¥hencieererered addition is

completepghe mixtusguisAtRrsiliced 9 consiamtdreifanditheydhige 2D raasticamnstuienedegassed at

1](3|5C and ﬂ?’mbar.cg{;j}@gs%[;@g! W%H%%ﬁ@n@hﬁ@% of 278 mg KObH/g ?nd Iis tlrgqteg (\;\ST 500/ppm

of Irganox s anti ior tq fur se ion, number of polyol 3 is 0. meq/q,
9 235 %% %g%&@égé@g & %}glgé%{ HR€alig #ﬁ@%ﬁ%ﬁ&é} . Poly 99

the equivalent weight is mp ynthesis o eramines (PPDA1 to PPDA3) In the
present example, polyoxypropylenediamines with terminal primary amine functions are prepared. The
polyetheramin@gdare prepared in a process in which the parent polyoxypropylene polyetherpolyol

according®o example 1 is exposed to ammonia and
b) acomponent B, which is a prepolymer obtainable from

bl) at least one polyetherpolyol (PEP 3), where PEP 3 has an equivalent weight of > 500
and a DMC catalyst is used for the preparation of PEP 3, and
b2) at least one isocyanate.
30
The polyurea according to the invention is preferably in the form of a spray formulation. The
polyurea may be an elastomer and/or a coating. The polyurea according to the invention
can be produced by customary preparation processes, for example by injection molding,
reaction injection molding or by means of a spray formulation process, preferably by a
35 spray formulation process.

During the preparation of the polyurea according to the invention, besides the above-
described components A and B, further components may also be present. These further
components can be admixed beforehand with or added to component A and/or component
40 B. If appropriate, the further components can also be introduced directly into the polyurea
preparation process. The further components may either be an individual component or a



30 hydrogen at elevated temperature and increased pressure in the presence of a transition metal
catalyst. This amination step produces primarily primary amine functions, the content of secondary and
tertiary amines here is less than 1% based on the am#te content. A continuously operated high-pressure
fixed-bed reactor is filled with 500 ml of an 35 Ni/Co/Zr02 catalyst, which is prepared as described in
EP-A 0 696 529ixuatalystuw). it 00 @epebin mindrescorie spandingopplyied ras cc@hprigep efoh @fdigpled ammonia
are fed into theigateks Fhencai lyssrtenans il isordidsrAie 10bsannst e eaaipripdiltagewith 120 bar
hydrogen. The reafiRiiQnleicatterdgcArPressionrs ﬂtﬁ%&l%@@é%f&grremw%mmmmmnd water. 40
-11- 59 mg Ko (alygl }6’@6&%’@%%%&13’?4@ &Q.E'eg%ﬁ%\é@%d?sc?&vﬁé@ﬂo& Bie to use other

polyoxypr%pyl alagl |am|ne Wlt ﬁrml% ctileﬁs]a Cllzneersunmi %{’ %Iamlnrg n I\r/nba?rd;)f the
distillation Tesigue 15 b & ‘acatylation number s ree of amination

based on the JUBIRAT }5‘? HESn ARG AR DRt SSH 9B TS é’ ‘W “Fh‘é‘i?8%?<y?3ﬂ§ﬁ9lene
polyetherpoly AV o fRiR2E fuReieh SIR)SST 2SaRENSR O HP PGS S8/ FHENKESRRI P DI om example
1 with DMC cati@ist) dedte/asteidie™: polyoxypropylenediamine with terminal primary amine function
(PPDAZ2). The amine 10 number of the distillation residue is 50.7 mg KOH/g. The acetylation number is
54.0 mg KOH/ghd pecdegraea@itamimat oxldsatethe@npifoeidpsotieptoot syicrethelmpilzpaatidnacetykation number
is 93.9%. The payRXPEREMIGNE RahEthRIRPIY OhWiHA alqaaf_,tadrfwa@ﬁ%aam afi2 rrpstaniiaralue of 15
278 mg KOH/ge(olyiol 3frithexeBI Rt il HidHs CAlaksdImRRMERIIf a8 PR roRLeRYIghediamine
with terminal pgua%y 6%‘8'#? ?Qrgﬁ’f% a r‘m]% fine number of the distillation residue is 247 mg

KOH/g. Example 3 Synthesis of prepolymers accor ng to component B 20 A prepolymer 1 is prepared
from MDI and a polyoxyprop lene pol etherpolyol (Polyol 1 from example 1). The MDI comprises in each

case to 58% by ReiAt#ies2" 2?'%’0 "3%0 HHe DOYY ES%QF“(%T B96By WelrRIURbIFEE 12795 Eehominal
functionality ofPf08#it A 4L MEEBREY n%ﬁ‘k@l—ﬁij‘tqg|§‘ﬁ?é‘ﬁ'§?e(?'|'anhﬁ‘%r@%‘"éﬁ’8é afKbsighdcatalyst
(49% by weight¥r&Thewaighit(iaiowai@ber of polyol 1 is 0.048 meqg/g, the equivalent weight is 950.
Prepolymer 2 is prepared correspondingly to prepolymer 1, but instead of polyol 1, the polyol 2 is used,
which has a naxangliBgnctionality of 2 and an OH value of 240 mg KOH/g, but is prepared using a DMC
catalyst gid has an unsaturation number of 0.003 meq/g. The 30equivalent weight is 1020. The

prepolymers 10\ %EI@-@W@%%@%%@&E%@%% @t&@é\tgp temperature of 80C and a reaction

time of 2 hourS. Example 4 Preparation of the polyurea In the example below, the A component used is a
base formulatlgrglvg\tE] th? foIIowm%ﬁggwone

by means cataR/sis):

25 The synthesis is carried out in a cleaned and dried 10 liter stirred autoclave. 0.525 kg of
dipropylene glycol and 0.034 kg of a solution of 47.5% aqueous KOH solution are placed in
the stirred reactor. The reactor contents are rendered inert with nitrogen and treated under
reduced pressure for a total of 1 hour at 120C and dried to a water concentration of about
0.02%. Then, 6.167 kg of propylene oxide are metered in over 4 hours. When the metered

30 addition is complete, the mixture is afterstirred to constant pressure and then the reaction
mixture is degassed at 105C and 10 mbar. The resulting product had an OH value of
59 mg KOH/g and is treated with 500 ppm of Irganox 1135 as antioxidant prior to further
use. The unsaturation number of polyol 1 is 0.048 meg/g, the equivalent weight is 950.

35 Polyol2 (by means of DMC catalysis):

The synthesis is carried out in a cleaned and dried 10 liter stirred autoclave in accordance
with Example 1 from DE 10 2004 047 406. 1.833 kg of starter compound are placed in the
stirred reactor and treated with 125 ppm of a multimetal cyanide compound, prepared from
40 zinc acetate and hexacyanocobaltic acid, in the presence of a surface-active agent in
accordance with example 1 of EP 0 862 947. The starter compound is a difunctional



polyetheramine 2: PPDA1 or PPDA2, in each case to 63.1% by weight polyetheramine 1 PPDAS to
17.05% by weight - 12 - amine chain extender ETHACURE 100 to 19.85% by weight ETHACURE 100
is a commercially available amine chain extender frod® Albemarle 5Corporation. It comprises an 80/20
mixture of 3,5-diethyl-2,4-toluenediamine and 3,5- diethyl-2,6-toluenediamine The A component (using

the above baspripgmanéaiepisprepatedtwitittharB @anvanieeot @@oenef KeHlve podparers aceadding to
example 3) to giyayaiPalinisapsspiat iRmuviaid melthéRlastagier), where a mixing ratio of A component to
B component of 100 to 109 is used. Here, an isocyanate index of 104 is attained arithmetically. The
Spraying equipERL S| Qﬁtgfgméﬁaep& ﬁﬁgmﬁ%ﬁﬂsboern%m@a%a%mm% oLen s equipped
with a Gra,go smng;a)r%y Pl’;i.%ur ag)?g éR °C geié?rpé)ergture ene O %\Jrgnnq ts u e Is 75C, the

pressure is 160 to ¢ Todheet (panel)

urea repare
it AT SR GG T bk ki ol
carefully pullingf &T"ERAR ST C63EHRY. m'“%??tﬁ@%é?“iﬂé“f&l@é\ﬁlﬁ@‘béﬂ/% %?tl'f‘?@g”(ﬂgD) are
prepared: 20TaiSIdUSt F25Irea PalgIRERTBN ikt PandUrdieAlbMIBRER Db atIHgRAOE 438 Coating C

Coating D antioxidant prior to further use. The unsaturation number of polyol 2 is 0.003 meg/g, the
10 equivalent weight is 1020.

Polyol 3  (by means of KOH catalysis):

The synthesis is carried out in a cleaned and dried 10 liter stirred autoclave. 2.56 kg of

15 dipropylene glycol and 0.034 kg of a solution of a 47.5% aqueous KOH solution are placed
in the stirred reactor. The reactor contents are rendered inert with nitrogen and treated
under reduced pressure for a total of 1 hour at 120C and dried to a water concentration of
about 0.02%. Then, 5.344 kg of propylene oxide are metered in over 4 hours. When the
metered addition is complete, the mixture is afterstirred to constant pressure and then the

20 reaction mixture is degassed at 105C and 10 mbar. The resulting product has an OH
value of 278 mg KOH/g and is treated with 500 ppm of Irganox 1135 as antioxidant prior to
further use. The unsaturation number of polyol 3 is 0.004 meg/g, the equivalent weight is
200.

25 Example 2 Synthesis of polyetheramines (PPDA1 to PPDA3)

In the present example, polyoxypropylenediamines with terminal primary amine functions
are prepared. The polyetheramines are prepared in a process in which the parent
polyoxypropylene polyetherpolyol according to example 1 is exposed to ammonia and

30 hydrogen at elevated temperature and increased pressure in the presence of a transition
metal catalyst. This amination step produces primarily primary amine functions, the content
of secondary and tertiary amines here is less than 1% based on the amine content.

A continuously operated high-pressure fixed-bed reactor is filled with 500 ml of an
35 Ni/Co/zZrO, catalyst, which is prepared as described in EP-A 0 696 529 (catalyst A). 100 g
per h of the corresponding polyol and 210 g per h of liquid ammonia are fed into the
reactor. The catalyst temperature is adjusted to 195T and the reactor is filled with 120 bar
hydrogen. The reactor outlet, after decompression, is distilled in order to remove ammonia
and water.
40
The polyoxypropylene polyetherpolyol with a nominal functionality of 2 and an OH value of



PPDA1 63.1 63.1 PPDA2 63.163.1 PPDA3 17.0517.05 17.05 17.05 Ethacure 100 19.85 19.85 19.85

19.85
-11 -

59 mg KOH/g (polyol 1 from example 1 with KOH catalyst) is converted to a

polyoxypropylenediamine with terminal primary amine function (PPDA1). The amine

number of the distillation residue is 57 mg KOH/g. The acetylation number is 61.5 mg

KOH/g. The degree of amination based on the quotient of amine number and acetylation
5 number is 92.7%.

The polyoxypropylene polyetherpolyol with a nominal functionality of 2 and an OH value of
55mg KOH/g (polyol 2 from example 1 with DMC catalyst) is converted to a
polyoxypropylenediamine with terminal primary amine function (PPDA2). The amine

10 number of the distillation residue is 50.7 mg KOH/g. The acetylation number is 54.0 mg
KOH/g. The degree of amination based on the quotient of amine number and acetylation
number is 93.9%.

The polyoxypropylene polyetherpolyol with a nominal functionality of 2 and an OH value of

15 278 mg KOH/g (polyol 3 from example 1 with KOH catalyst) is converted to a
polyoxypropylenediamine with terminal primary amine function (PPDA3). The amine
number of the distillation residue is 247 mg KOH/g.

Example 3 Synthesis of prepolymers according to component B
20
A prepolymer 1 is prepared from MDI and a polyoxypropylene polyetherpolyol. (Polyol 1
from example 1). The MDI comprises in each case to 50% by weight the 2,4'-isomer and
the 4,4-isomer (51.0% by weight). Polyol 1 has a nominal functionality of 2 and an OH
value of 59 mg KOH/g. It is prepared in the presence of KOH as catalyst (49% by weight).
25  The unsaturation number of polyol 1 is 0.048 meq/g, the equivalent weight is 950.

Prepolymer 2 is prepared correspondingly to prepolymer 1, but instead of polyol 1, the

polyol 2 is used, which has a nominal functionality of 2 and an OH value of 240 mg KOH/g,

but is prepared using a DMC catalyst and has an unsaturation number of 0.003 meqg/g. The
30 equivalent weight is 1020.

The prepolymers 1 and 2 are prepared by standard processes at a batch temperature of

80T and a reaction time of 2 hours.

Example 4 Preparation of the polyurea

35
In the example below, the A component used is a base formulation with the following
component:
polyetheramine 2: PPDAL or PPDA2, in each case to 63.1% by weight

40

polyetheramine 1. PPDA3 to 17.05% by weight



B component  Prepolymer 1 109 109 Prepolymer 2 109 109 The mechanical properties of these
polyurea coatings are measured after the respective samples are stored for two weeks at room
temperature and 50% humidity (see table 2). 25 Tabi®22 Polyurea Polyurea Polyurea Polyurea

amine chain extender: ETHACURE 100 to 19.85% by weight

ETHACURE 100 is a commercially available amine chain extender from Albemarle
5 Corporation. It comprises an 80/20 mixture of 3,5-diethyl-2,4-toluenediamine and 3,5-
diethyl-2,6-toluenediamine.

The A component (using the above base formulation) is reacted with the B component (one
of the prepolymers according to example 3) to give a polyurea spray formulation

10 (elastomer), where a mixing ratio of A component to B component of 100 to 109 is used.
Here, an isocyanate index of 104 is attained arithmetically. The spraying equipment used is
that from Graco (Graco Reactor E-XP 2-dispensing unit), which is equipped with a Graco
fusion spray gun, model AR 2929. The temperature of the components used is 75C, the
pressure is 160 to 170 bar. The polyurea prepared in this way is sprayed onto a plastic

15 sheet (panel) which is coated with a mold releaser. The polyurea coatings are removed
from the plastic sheet by carefully pulling one corner of the coating.

In this way, the following polyurea coatings (A-D) are prepared:

20 Tablel

Polyurea Polyurea Polyurea Polyurea

A component

Coating A

Coating B

Coating C

Coating D

PPDA1

63.1

63.1

PPDA2

63.1

63.1

PPDA3

17.05

17.05

17.05

17.05

Ethacure 100

19.85

19.85

19.85

19.85

B component

Prepolymer 1

109

109

Prepolymer 2

109

109

The mechanical properties of these polyurea coatings are measured after the respective

samples are stored for two weeks at room temperature and 50% humidity (see table 2).

25 Table 2
Polyurea Polyurea Polyurea Polyurea
Coating A Coating B Coating C Coating D
Density (g/cm®) 0.998 1.005 1.004 1.008
Shore hardness A/D 95/40 95/42 96/43 95/41
Tensile strength 22 23 27 26




Coating A Coating B Coating C Coating D Density (g/cm3) 0.998 1.005 1.004 1.008 Shore hardness ND
95/40 95/42 96/43 95/41 Tensile strength 22 23 27 26 -13- Elongation at break (0/0) 420

-13 -
Elongation at break 420 450 490 500
(%)
Resistance to further 58 61 68 64
tearing
Abrasion resistance 173 158 134 144
(DIN 4649, mm®)




450 490 500 Resistance to further tearing 58 61 68 64 Abrasion resistance (DIN 4649, mm3) 173 158 134
144 We claim: 1.A polyurea preparable from a component A comprising al) 5 to 40% by weight of at
least one polyetheramine 1 (PEA 1), obtainable from’1east one polyetherpolyol 1 (PEP 1) and at least
one amine 1, where PEP 1 has an equivalent weight of 500, a2) 30 to 90% by weight of at least one
polyetheramine/@ ¢RE# 2), obtainable from at least one polyetherpolyol 2 (PEP 2) and at least one amine
2, where PEP 2 has an equivalent weight of >500, a3) 5 to 30% by weight of at least one amine chain

extenderand ;. A polyurea preparable from

5 a) acomponent A comprising

al) 5to40% by weight of at least one polyetheramine 1 (PEA 1), obtainable from at
least one polyetherpolyol 1 (PEP 1) and at least one amine 1, where PEP 1 has
an equivalent weight of < 500,

a2) 30 to 90% by weight of at least one polyetheramine 2 (PEA 2), obtainable from

10 at least one polyetherpolyol 2 (PEP 2) and at least one amine 2, where PEP 2

has an equivalent weight of > 500,

a3) 5to 30% by weight of at least one amine chain extender

and
15
b) acomponent B, which is a prepolymer, obtainable from
bl) atleast one polyetherpolyol (PEP 3) and
b2) atleast one isocyanate.

20 2. The polyurea according to claim 1, wherein the polyurea is in the form of a spray
formulation.

3.  The polyurea according to claim 1 or 2, wherein a double-metal-cyanide complex
catalyst (DMC catalyst) is used for the preparation of PEP 2.
25
4.  The polyurea according to any one of claims 1 to 3, wherein a DMC catalyst is used
for the preparation of PEP 3.

5.  The polyurea according to any one of claims 1 to 4, wherein an alkali metal hydroxide
30 catalyst (MOH catalyst), in particular a potassium hydroxide catalyst (KOH catalyst),
is used for the preparation of PEP 1.

6.  The polyurea according to any one of claims 1 to 5, wherein the amine 1 and/or the
amine 2 are ammonia.
35
7.  The polyurea according to any one of claims 1 to 6, wherein PEP 1, PEP 2 and/or
PEP 3 are a polyoxypropylene polyetherpolyol.

8. The polyurea according to any one of claims 1 to 7, wherein the isocyanate is
40 diphenylmethane diisocyanate (MDI).



b)a component B, which is a prepolymer, obtainable from bl) at least one polyetherpolyol (PEP 3) and b2)
at least one isocyanate. The polyurea according to claim 1, wherein the polyurea is in the form of a spray
formulation. The polyurea according to claim 1 or 2, Wherein a double-metal-cyanide complex catalyst
(DMC catalyst) is used for the preparation of PEP 2. The polyurea according to any one of claims 1 to 3,
wherein a DM@. catalysbtésssied fior theppretuaratienpofyBieR Sccbhtngaty argacacodfrdiaignéal anygone of
claims 1 to 4, whergineasiredkalhsnetal firalsonihe £ atadvstdMih caiaty she Ebppbirutas.a potassium
hydroxide catalyst (KOH catalyst), is used for the preparation of PEP 1. The polyurea according to any
one of claims 340 Syiereindneaming 3 AaY ISARISZ SR AIBANR,ddespolyurea according fo
any one of claims 1 to 6, wherein PEP 1, PEP 2 and/or PEP 3 are a polyoxypropylene polyetherpolyol.
The polyurea according to any one of claims 1 to 7, wherein the isocyanate is diphenylmethane
diisocyanate (MDI). -15- 9. A process for the preparation of a polyurea according to any one of claims 1
to 8, wherein at least one component A is reacted with at least one component B. 10. The process
according to claim 9, which is a spray-formulation process.



