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| nt egrated preparation of polyurethane foans The present invention relates
to an integrated process for the preparation of pol yurethanes from

i socyanates and pol yet her pol yol s and/or nodified poly I whi ch are
obt ai nabl e usi ng propyl ene oxide, in particular by usﬁlgﬁd@p%%&(ﬁﬁ cyani de
conpounds as catal yst, the propyl ene oxjide being prepared by epoxidation of
propene with at | east one hydroperoxide. In addition, the present invention
rel ates to pol yurethanes which can _be prepared by a novmllmlﬁlmmmmw dto
mol di ngs whiAcS ORIGINALLYUWFHHER: prepared accordin ntion.
15 Pol yur et hanes prepared according to the invention are parsasul arly
suitable for the preparation of pol yurethane foans, pol yurethane cast skins
and el astoners. The properties of the polyurethane, such as nechanical
properties and odor, 2 O depend to a particularly high degree on the

i socyanates and pol yet her al cohols used for the preparation and nay depend
on the bl owi ng agents ulwegrated preparatigngf palyjrethangdpams of t he pol yet her
al cohol s has a considerable effect on the properties of the polyurethanes
obt ai ned. The—properttes—of—thepotyether—atcohotsare inituenced by the
process for the preparation of the polyether alcohols and in particular by
the 25 pr Oﬂﬁétéﬁ:‘%n@rlﬂvénﬁ%npfe%&_s& fa@r intdp@atbd gRad¢e3s ifon thé préparaioar of ng
materials. The reduction of the m&rriltigls ip iﬁhe rorﬁé&iﬁ&? %gﬁrﬁgd/or

pr epar at i on Pekyufaizanss frogt §esyanpies AR BOXRGFROS W?%rt nes  Bre of wi de

ijnt er gs_fo- Th»lqli@uhfyhremiamtﬁn@kiﬁgj progylene oxidessinr paticelne by nusinga siultgingtal

emandi ng pol yur et hanes ich_@are . : j f

subst ances Qﬁ%‘“@‘?ﬁ(g@%‘ﬁ]&s asfaalyst g’%ﬁééﬁrr%?%&@%%@%Elt%#)%easbgee ??fla%g?&?on of
Dai nl er Chr y of grofifde With Z0Jeast aharhysrgperaxide Onlagstiders rthe dgesgniivceAtios

em ssi on val lah} t ehpebceds ad0o RRUTIIhgE
condensabl erésigtggioaé%ggﬁg{s&l%%ﬁggﬁg%b%gg@%@eﬁﬁ&vegi cle parts. 3 g On the
one hand, t véhicheantaina@slyusethane peparedt acREHRE 1 BEPYEAUN Ny cases to
conpounds having an intense odor. This restricts the use of the

pol yur et hanes or pol yur et hape foans .t he .ot . ithes |ead
t o nonof unc tﬁo&ﬂﬁ?tganes-m“zpa-r e‘ﬂ‘?—“@fﬁ@% gﬁ%ﬁ%&log gg% . %‘??@aﬂg Egl(t)%ﬂr% EH ' tlhéﬁ
particul ar gréparatiinagipolysiretidriedhams,otpirethand eascskimsraadielasiamers.nhe pol yol s

conpared with the theoretical initiator functionality and hence result in a
significant deterioration in the nmechanical properties, in,partd'n%ﬂl ar, for

exanpl e, t erfliel propertiesgefhthee polyyesthasa, sednas gpeshapisel BFPRSTHENEA% 05 gi di ty
and 5 asi | : ORYiERE of thdBocRheRaaiipdlyethtiealéotoiinuspd ocesses
for thgé)ﬁ;or ep&a% %%ﬁn&%ﬁg?\ﬂ}g{l% degcriobe%,ﬁ ﬁ%}? exanig)l I()a, ¥ r}nV‘ﬁ}(sc%Farrnag, Ar pe,
| ndust ri el | dorhgaprRAHEOCHIKhNaY deRend\ty thy POYHAE fgs us?fi'h BTSN, pages
288 to 318, dmapuikder Wk parediet aigehdlhans 4 Coristdecahie efifers os tlwsprapertias of the
'mpurities. [;Ig)rfygurect?lgﬁeasrgbrt]a%}létf ri“h'e%ré&r@esr(?fqﬂg pglrygmexsalk&lcﬁg)gregﬁﬂhenced by

the process for the preparation of the polyether alcohols and in particular by the

25 properties and the process for the preparation of the starting materials.

The reduction of the impurities in the propylene oxide and/or preparation of the
polyether alcohols and/or polyurethanes are of wide interest. The automotive and
furniture industries are increasingly demanding polyurethanes which are as free as

30 possible of odorous substances and emissions. Thus, for example, the testing
specification of DaimlerChrysler PB VWL 709 of January 11, 2001 prescribes a
maximum emission value of 100 ppm for volatile substances and of 250 ppm for
condensable substances as mandatory for interior vehicle parts.

35 On the one hand, the impurities in the polyurethanes lead in many cases to
compounds having an intense odor. This restricts the use of the polyurethanes or
polyurethane foams. On the other hand, the impurities lead to monofunctional

I
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" Pol yet her al cohols can be prepared, for exanple, by base- or acid-catalyzed

pol yaddi ti on of al kyl ene oxides with pol-yfunctional initiator conpounds.

~Suitable 15 initiator conmpounds are, for exanple, water, alcohols, acids or

amnes or mxtures of two or nore thereof. The disad ch

preparation processes is in particul ar” 4 hat expensi vﬁé@ﬁ?%@ﬁﬁ% st eps

are requir edchfiary 8OmpSindadint fieti@aisalls taldodsisd whichf reduoet the fomdonaloty

product. In additiop, in the case of polyet.herpgl pr i hi s

manner , ¢ heoleibnpakyplsse ‘ﬁﬁl&fﬁ]eotﬁ%‘?rgtb“r%Hﬂﬁ?etgpguﬁlégé%a%%gﬁéﬁge B&\R}{ i ch have

an i ntense jadar significaitedetadastiomtih etheometiamiqad| propertinania pasistlant fan

increases Wi th incyreasi [ - tehP Bﬁ%lé%ﬁogg Qbtht hepifiicdrgonal ity

is di sadvan?’%?ﬁg’(g s{qngll?épggteﬁ%& %}An%gg&gl g’st ?ﬁe Si nceret e Bg% yfgfher

al cohol 5 usadaserresistance.ul e bi functional. As a result of the 2 5

nmonof unctional inpurities in the polyether alcohol, the functionality is

| ess than 2, which results in a ii ni ficant detteri oration.in thethrrpéchani cal
Ay ko g e

properties Biopylae 98idgyPEpaE Wi REpgessestigh L RFER4TRLon !
el ongati on. déEBﬁb&]?Cf@fl@ﬁﬁmFIéQrrﬁONetiSerﬁml,nBCbeb)lndﬁsﬁari@lbcmgw)ﬁsyhc &temiions of

t he base- o ' 0 catalyze versio K e : j me

cases as od&@ﬁﬁé%g‘&?ﬁ@&%ﬂ’i h?ﬁéloﬂoi%egeﬁﬁgﬁem %Eg%en%Fggﬁgfﬂﬁﬁeggﬁt;des, in

particubar prapianalsoedtandia) impoticesc kel sontainafion|is dhod $arged frope 5r Wact i on

product s th?‘?(?gé‘ﬁ The autonotive and furniture industries are increasingly
ory e

demandi ng p rols and pol yuret hanes which have little odor or are
odorless. 35 Multinetal cyanide conpounds are known fromthe prior art as

catal ysts fpp) ookyafibhbisOBs beNpepared CBraéxdnile, bpgbmpe o n@idcityiyeed zat i ons

of al kyl ene oxides, a escribed, f.or ex Le, .in.EP-A 0 892 002 -1 0
862 977 andP@B’a(Kllbo‘?Bga&I ne Oxldcéé Wlab?ﬁéﬁglg%glﬁl%ggC?/W?ﬂ%ﬁiﬁgégbgscri bes
a process ]tgﬁtiitbﬁleccﬁﬁmﬂgweolfbnﬂxmlqmwmr aladlwd$ Gickisloy amingstQainpxéwesaddi ti on
reacti on of et ene oxi.de and.pr c nit i ator
conpounds i ﬂFttWé Yr g’é’&%&@r%q% ghfgru(ﬁﬁakegtﬁ}g%&ggﬁ%@&%g %@Engoeéb@él'sh lliJSS ?I; f or
exanpl e, \OpaficTBs Bt depasivoaurrifivationssicps ap gpguitedciop stnpsAting the spahs by
means of mjlrés;cf{%% ql‘on@%fﬁ@%%ﬂ%tiﬁﬁt et SInf 4RIRiGH, QRMhE RAse0sf B6lyetherpol yots

preparation 0 exl ble yur ét hane foans. However, the problem here is
that even smpedperegnipUhitssmaner.nihg crpieato H‘Opﬂ@nﬁtt“?)ﬁ’; Ipé(?fi’,"c%ﬁeﬁiecqngﬁ’dm b
coat i ngoof ticHTHAVe Afeindns6 bl afd amt @desirabde dorhhe gelyuecthare preparaten vity of

the catalyst. In addjition,.10 inpurities in the polyetherpolyol which are
al r eady preé‘gﬁ?asF%Wfthéncﬁ?%mglCé‘ﬁgp%%th'e can lead to contam nation of the
pol yur et hane prepared. In particular, |ow nolecular weight conmpounds which

et 10 gl AN RTRbe S, TEQLL At et e

inpurities can t propyl ene "oxi| de 'or the polgneriﬁ
products pr ejmedlie thobyedier cisabrlsyused @R farisYle fanckonak: Ay Hegulfof fae

Al dehydas a?ﬂodb%&ﬁ%ﬁalrlﬁﬁpuﬁaemrthé PORAthieNalpalidl] thelfanctivalitypuless itea 2,1t i s
an object of the %ﬁsent invent i oa tQ II%OVi'det arﬁrc?&%% fr%relIti goqrtﬁgar ation
of pol yur et WEHER RIS HD qusigndifene paRgsalan 4a e RePATs s PIoRE™FS ™ e
starting matglyuaéthade)th partienlamehsileatrengthved elpoggtioret hanes whi ch have a | ow
content of inpurities, in 2 0 particular of |ow nolecular weight conpounds

having an i ntense odor. W have found that this object is achieved,
accor di ng t dTtersecondasncoropqundy fermadrivede secoadpydeacsions of therases & P&dat i on of

a pol yuet hangyy 60 WBhii0H afd mbR%ér présent M S6é Bl bEASEsToUS substances in
the polyurethane. Examples are aldehydes, in particular propionaldehyde,
cycloacetals, allyl alcohols and the reaction products thereof. The automotive and

furniture industries are increasingly demanding polyetherols and polyurethanes

which have little odor or are odorless.

35
Multimetal cyanide compounds are known from the prior art as catalysts for
polyadditions, in particular for ring-opening polymerizations of alkylene oxides, as
described, for example, in EP-A 0 892 002, EP-1 0 862 977 and EP-A 0 755 716.




"2 5 ( 1) epoxidation of propene with at |east one hydroperoxide to give
propyl ene oxide; (2) reaction of the propylene oxide fromstep ( 1) or a
_mxture of the propylene oxide fromstep ( 1) and at |east one further

al kyl ene oxide to give a polyether alcohol, in particuyl i
mul timetal 3 o cyani de conpounds as cat%lryst (3) reé’cﬁm%g?@/‘ggﬁ yet her
al cohol 11 o HeA 6089 d&\écTn'Be@h ﬂr@&§§ f&nﬂelpiqsbyaamt@f pdlyethémlcmmmy aof t he

present invention, polyether are der t ood .as

particul ar ﬁ‘f?é@ly{qdhé@%Wo‘Iegc%ﬂ?d O?m‘ii*‘}ﬁf’ ‘ie‘?r8pgle%|°5‘ﬁdcg&§mob ai nabl e
usi ng pr opyf@Bgormax ixﬂ@atoF@Umﬁdiﬁdpmme@meMe dfraenmlﬁmwdtcyamd@mmmu,ndhydr ogen
peroxi de has proven to be a particularly suitable hydroperoxide for the
epoxi dation according to step ( 1) This - 4 - PF 0000052857/ Kes can be
prepar ed ouThisjdort dxampba W0000/2885T dtisaibasahg use pf pelypthpspatysife PrepsEedoxy gen
or insituyn the 5%@]&%&?}3]?:8&839&%{911}%@ flom prop yieﬂe Bxﬁéeffoﬂtfeqﬁe&ihﬁﬂi ment,

t he present "1 nvention rere es to an i gb:egt process lfor the
pr epar at i onobflexibfso polypesthanaefoampe Hoygyefp dht or © ith tl%”t spall o ng

hydr ogen pe@%ﬁ&l@ ofTHﬁ,uﬁa% arda{el 8:%5 1266 Toslide0lch® tstce@m(g of )he! muﬁlmahbs ed in

Che Appl | s Ch et 0 sRAHRE, 1DABKETL 05"

r_exanp
the Appl i caﬁft’am(?‘-‘orca‘éb’éfrpqng E?EP
DE 199365471rﬂﬂur%s 18 9R6pdA petherpblyol SBLRGRO ane;adpﬁprmaeﬁgme PIopafRhelRide
19723950. 1 I evan to0f e ngRr fow 1 tS
entirety in° T‘hg i e E%?]%?‘%&p Orfeshéewgbgn e]ltﬁang P&E)&eh qgrregér%{slagﬁld ﬁ‘??
epoxi dat i onnmbeateli wgighd @H@Lp)ll@d& Whlcbrtﬁéyllteﬁ'e agx P @HWS‘? nagy hi gh

purity. Th”@ Eﬁﬁ‘edof O 88ReRXisden q&aﬁﬁtlésscdnnb@@émbml ﬁ6m<thk mppyla& of C6
conpounds n e cont ext o? t he present oun

under st ood axidaws thenpplymeric Brogupls é’rep2ff‘rﬁ’etpﬁ"§'¥ th?lﬁ?ﬁ:?y eg;p‘;pg{ ’r‘f?t“in ene,
n- hexane, h§€é§§‘%del§}‘d@§‘aﬁ§k&oﬂf@>ﬁﬂi¢be aBftiched uﬁ:patmoulianaSmtImvutmg 6 car bon
atons and additionally one or nore functional groups fromthe class

consi sting of the al dehydes, carboxylic acids, alcohols, ketones and

et hers. O heyisundstgédt @d tharpresértt ientdpe tcpptqo'aieea geacessalior \V%Prepﬂab‘aﬁ of cul ar
chl orinat ed [yu%%ﬂe <SS hl%aW1%%ﬁt e:@%ﬁ&@éﬁﬁm fion RIeBPIQRMRE HEfMNE Inar@ehs one,

di oxol anes, ent anes, furan, .héxane, .hexene,
met hoxypr opané nundnezmsemmmlyurqth@epm% Bave %JHVHEOIBBQtaﬂde’@UPHe%B%p (1)
may al Eﬁftﬁ'uﬂw oftfovl Holdlar HREHR dampoeRMANAR ad intefsetadlod 00, in

parti cul ar ppm of nethanol and up to 10, preferably up to 4, ppm
of acetal dehyde 30 Conpared with other known processes for the preparation
of propyl enayeXiade,foudt et ahis stgedris betievédraceaminy & theninpensererinehn  Ar pe,

| ndustri el | § q%%gqocgﬁsgqr ?lllelpseparatlgg g ol leHARL ord 4[31\'%1 htt {eQ&, thpages

288 to 318, gi'ves propyfeneé oXi has a very | ow
cont am nat i dollewing s@psconponent s

25 (1) epoxidation of propene with at least one hydroperoxide to give

propylene oxide;

2) reaction of the propylene oxide from step (1) or a mixture of the
propylene oxide from step (1) and at least one further alkylene
oxide to give a polyether alcohol, in particular by using multimetal

30 cyanide compounds as catalyst;
3 reaction of a polyether alcohol from step (2) with at least one

isocyanate.

In the context of the present invention, polyether alcohols are understood as

35 meaning in particular polyetherpolyols and modified polyetherols which are

obtainable using propylene oxide.

For the purposes of the present invention, hydrogen peroxide has proven to be a
particularly suitable hydroperoxide for the epoxidation according to step (1). This




3 5 and contains ng organochlorine inpurities. In a further enbodi nent, the
present invention therefore relates to an integrated process for the
_prepdration of a pol yurethane, the propyl ene oxide obtained in step (1)
containing < 1 ppmof C6 inpurities. - 5 - PF 0000 i tabl e
conditions for the epoxidation of step“t‘l ) are des%&?@@oﬁgﬁ%ml e, in
DE 100 55 652-b3 préparéll biltSide ehetleadtidnCRe6dirighte (1 pfoini ydrapentahe opygemeore with a
hydr oper oxi de, i.n lE:artl,cul ar gégrogﬁ)n per oxi de, takes place preferably in
the presencld® sgp 1 thegeaguoRaccyERE Y- cat al ysts for the conversion of the
propyl ene into propylene oxide are in principle all catal ysts, preferably
al | heteroggneous catal vst |.C. - S & ErdtQle G 1ESRERELME
conver si on. 1HPEIE egdr%I%l%{%/&l%g%t\é\mgaé}g%glg%@Egltrlgpic%f)seevfh%cﬁ conpri%e a porous
oxi di ¢ st epioa¢ss fer the preparation ef a @alyawstbang, it ydrepsipxide aised 11 ttami(bim |
vanadi um, ggﬁfl i I @Bigem , tin-, germanium or zirconi um containing
zeolite as por%gg&gg?ndﬁ:r materials are preferably used. 15 In particul ar,
zeolites exist which contain no alumnumand in which titaniumas Ti(1V) is

present i nstpagp&fidaRaRicedrdinpeoStepl (V) id disdlbsedsh Iprineipke, fatddample, ThBE i t ani um
zeolites, in rticul a hose havin crysta r of type,
and possi bi quﬁ%géﬁ%opni héﬁn?‘erprp Sy agﬁpgﬁatérné és@%i E)&g)hﬁ&ﬁgr f(é%(}%p%!e in EP-A
0 311 983 ODR2(D3EF8¥7,0 DF 91032884.9,s REMA15246:5.t | PEnIA9ROTELA. t BE havi ng
the MFlI str a ' igf 1 SReCDhE i NtHeNrelldV@n

determ nati 3%%%57 E?'ﬁe?)réqu(??g@%igf r aé%%%?ﬁ'ét%gﬁg ggn-l?ggl%il’ti ggfal I tfr om a
lattice vi beentewsrofiyerieh isrheré¢hy inperparated indisi coHrety 1y theccogisstip G’f%%%t cm1

_?__ng 2t hlﬁs di Bﬁ@fcaﬁé[?m}ahl'éﬁﬁ ?m& %boii{iﬁt?ﬁaé&érdﬂlg oy b)) ﬂ’lﬂﬁbr;lefle axide rous

[ phases. 'Specifi¢ exa are titanium.,. vanadi um, ¢

ni obi um, t Phtaineddn fgh RHR 2 RS HHecRARPYRE SK‘PSiCRPWH“z‘B&PF%C&la? e {ERH’ a
pentashk zegf Cheofmpbudsure, 3 0 in particular the types assigned by X-ray
analysis to the ABW ACO AEl, AEL, AEN, AET, AFG AFI, AFN, AFO AFR, AFS,
AFT, AFX, AFY, AHT, ANA, APC, APD, AST, ATN, ATO, ATS, ATT, ATV, AWO AWN
BEA, Bl K, BGGheRPhiexBREthe@dsenCagenticn, Cocamponats argmyadersiged agmgangn, Czp,

DAC, DDR, DFT, DOH, DON, EAB, EDI, EMI, EPI, ERl, ESV, EmpRU. 35
FER G S, @00 HEU, IFR 1SV. ITE JBW KFI. LAU, k}g\ghuo, ﬂ% LOV,
LTA, LTL, LENnethplpentyrs, 4-methylpant 1-pern-hgEqne, pexenegopyich\gsl-hgeae, MTN,

MIT, g%\'lél MY pDiehts INRShg SleitbofatomsQbld, addABnafAbhe BHnpreRidaLtidRANgroRBl, RTE,

-IETO';' TSC’ \S/'éfopm %ﬁlas@%ﬁhs@g\% oﬁ%l’ﬂd%ﬁ?des?%bm?y%’ ac%g!:alcgéls, k%-tlgg’es IE&Q THG,

ethers. Other undesired impurities are propane derivatives, in particular chlorinated
propane derivatives, acetaldehyde, propionaldehyde, acetone, dioxolanes, allyl
alcohol, pentane, methylpentanes, furan, hexane, hexene, methoxypropane and

25 methanol.

The propylene oxide obtained in step (1) may also contain, as further secondary
components, up to 100, in particular up to 40, ppm of methanol and up to 10,
preferably up to 4, ppm of acetaldehyde.
30

Compared with other known processes for the preparation of propylene oxide,
which are described, for example, in Weissermel, Arpe, Industrielle Organische
Chemie, VCH-Verlag, Weinheim, 4th Edition, pages 288 to 318, the novel step (1)
gives propylene oxide which has a very low contamination with C6 components

35 and contains no organochlorine impurities.

In a further embodiment, the present invention therefore relates to an integrated
process for the preparation of a polyurethane, the propylene oxide obtained in step
(1) containing < 1 ppm of C6 impurities.



- 6 - PF 0000052857/ Kes VEI, VEN, YUG and ZON structures and to m xed
structures of two or nore of the abovenentioned structures.
~Titaniumcontaining zeolites having the UTD-1, CIT-1 or CIT-5 structure are

furthernore possible for use in the novel process. furt her
titaniumcontaining zeolites are those havi ng the ZWO@S@%@K&SIZ
structure. Titanium zeolites having the MFI, MEL or MFI/MEL m xed structure
are to be regarded as. bein articul.arl referred fo ocess.
Speci fi cal |§p,1tap}§ecqngtgﬁlpJﬁ€Q§rﬁng( afgn ?éé%?t%?éﬁet ?Sﬁgﬁ%& &ﬁri %ﬁa rleé’plgl eferred
to in generpk 188 55%52.3.TS-2 10 and TS-3 and titanium zeolites having a

| attice structure isonorphous with betazeolite may al so be nentioned as

being preferred. A heterogeneous catalyst which conprises the
titani ust comtthe noved psodess; dhei reacting-of thespropens wiih ahygropeioxideai BAQEY in t he

novel pr Ocelz)adr?%et‘:ﬁ e%él}o?gé,u{ak&e la??%rﬁﬁgtig thE 9ri}eREEHt a icBMMBRE. IF3sibleer ef ore

relates to a proces or th ,reparation of a EOl ur et hane, the
epoxi dat | oncai@yss donfhe convarsign of the) preRYIRRE HUP PrAYIEBEXF RN BPAYBKCe of a
zeol i te catgl ¥atalysts) pRéfetabfiyllaBr hetérogerdebtigRbtasGo Ml ianyg saiedlle fer dwt al yst .
20 According to the inventi'on, the propyl ene oxide obtained by the

epoxi dat i onCERCHVEFARYEf8°Step ( 1 ) is converted in the presence of
suitabhg catalysts into a pol yether al cohol. Exanples of catalysts are in

particular {a si c_cat al yst f ' ]g%tx - i kabide earth
metal hydr oéf%‘gg, yi‘ﬁecﬁﬁ?@iygtglager thé?g%}”ﬁ?%ﬁg%ﬁ’ﬁ%ﬁﬂo e o?dlf)g%h?:srsi tkfrané hydr oxi de
or alkali medatite. aTatalysth artéeh cemgrises aditaminmet YapRALE-, SHEMIMIt HOPHMS,

pot assi um ey 'E%Prgar%mlg%aﬁl%bl{md-éé}ﬁﬁiﬁﬁﬁg| Aloite 49 porsk dxedi€ ababyas are for
exanpl e Lew s’ati ds, such as antinony péentachl oride, boron fluoride
et her at e angrefigrablyisely earths, and het er ogeneous catal ysts, such as

mul ti mgtal cyani de catal ysts. 30 After the synthesis, the catalyst is

usual Iy renmpved by neutralization, distillati k i . he case
of the nult ?HB?%‘FX]@&%‘?PE@S c?é’tsgl“@’éqhs?m?ﬂg ngaafhé%hsu?r? |grs“i H It“{hg%he 161];1#[{‘ a% ts
content is MuaVyaoprbsent idstendtdf snmand/toe Si(IV) isnthe silicaie latiiee.pbe/deABAb| . 3 5
In a very preferre [ aclJ kY &FP@LYRfHIEfypal a@hol s is
carried out Z??‘}ﬁ?snel p?éepglg%%gq g#sen%%lﬁ%rg‘t g{ysgga%@cgﬂrééat %o%ét S ﬁ gye
reaction topgssitelities fpethesr prapasatien are depaibsdofey EaHBPEXINP-4hP At h&% SEcor di ng

to stepy( 1pp_KYuddvrgsed directly in the reaction according to step (2).
For th%0 E); - PF 0000052857/ Kes purposes of the present invention,

however, it is also possible for the propylene oxide fromstep' ( 1) first
to be treat ggis kn6Wwnekatithrunweolites tavidg ther MEFh stricureiven bevdantifiod from s ui t abl e

purification is,. for example, precision di stilghl oOfifrradtibh 2Ry aa@Sses
are descri b&BECHiG PAUGHL IR et!hei %quﬁygastb)%gg tﬁ%{%_. y ' b
additionally from a lattice vibration band in the infrared region (IR) at about 960
25 cm’!' and thus differ from alkali metal titanates or crystalline or amorphous TiO;

phases.

Specific examples are titanium-, vanadium-, chromium-, niobium-, tin-,
germanium- and zirconium-containing zeolites having a pentasil zeolite structure,
30 in particular the types assigned by X-ray analysis to the ABW, ACO, AEI, AEL,
AEN, AET, AFG, AFI, AFN, AFO, AFR, AFS, AFT, AFX, AFY, AHT, ANA,
APC, APD, AST, ATN, ATO, ATS, ATT, ATV, AWO, AWW, BEA, BIK, BOG,
BPH, BRE, CAN, CAS, CFI, CGF, CGS, CHA, CHI, CLO, CON, CZP, DAC,
DDR, DFO, DFT, DOH, DON, EAB, EDI, EMT, EPL, ER], ESV, EUO, FAU,
35 FER, GIS, GME, GOO, HEU, IFR, ISV, ITE, JBW, KF], LAU, LEV, LIO, LOS,
LOV, LTA, LTL, LTN, MAZ, MEI, MEL, MEP, MER, MFI, MFS, MON, MOR,
MSO, MTF, MTN, MTT, MTW, MWW, NAT, NES, NON, OFF, OSI, PAR,
PAU, PHI, RHO, RON, RSN, RTE, RTH, RUT, SAO, SAT, SBE, SBS, SBT,
SFF, SGT, SOD, STF, STI, STT, TER, THO, TON, TSC, VET, VFI, VNI, VSV,



5 For the purposes of the present invention, the propylene oxide obtained
according to step ( 1) can be used alone or together with at | east one
~further alkylene oxide. For the purposes of the present invention,

principle all alkylene oxides which are known to a p in the
art can be used, in addition to the pr‘o%yl ene oxi de ?f@(&oﬁﬁgﬁg‘iﬁ%or di ng
EO) step ( Iy, ?@Ntmgoa&pzo&é dtRRnés ﬁi)cptbl m@tehgdtruaﬂumhﬁl twacarandiernsf t o st ep
2 In particular, substituted or,unsubstituted a 2 to 24
carbon at one¢ aIbSYe‘é%é’rPBF‘i SHPRYTSSN ltﬁ&‘flﬂ’e‘éo%ad{}inﬁgzqﬁ)gr% han‘annﬁf&dﬁi”DO{
noncyclic ethen &rCEFP®aiutiNeS alesturtharndre, possibleufoe dise 16 tmmoeelarrpq:@s t he

fol | ow ng e itaple.ac N} b QRose Bl EME ZBNIAR, or

1, 2- epoxypr aa[ﬂ@ PE" %?a"g %Ph%ngggz%&ngé %(2% esgoxaybugte%ne

2, 3- epoxybuZﬁMelz fr®twpoxy- 3- net hyI but ane, 1, 2-epoxypentane,
1, 2- epoxy- 3- net hyl pent ane, 1, 2- epoxyhexane, 1 2- epoxyheptane

1, 2- epoxyoct ane, 1, 2- epoxynonane 1 2e 0X undeca

1, 2- epoxydotanine, zeplites dsEigcie ﬁeoym&z IB‘&SQ?E%%%%?& e
(2, 3- epoxypfey Hbﬂ%ﬁbc@fﬁé?ﬁ%paﬁicﬂhéh@xpl’é&lﬂ&d Br phenoxsl- mpaaposymmwexhe
2, 3- epoxynet iyl et her

h her I r
2, 3- epoxy- 1t IBPB‘[S‘AHB‘PW“?&ZC@M %}%/ whiS baﬁr%{eéerr%l @plg olﬁégg%?p?, lagg'?:t e,
2, 3epoxypr opyd TEER b;&tu;dnaim zedljt8s bpdny [arlamﬁb Sewcb}areatsemog?h,@@ii (Wllh bridyrat e,

T Ol g Py SRR AR g (1 ety STy but ane

3- (perfluoronethyl)propene oxi de, 3 (perfluoroethyl)propene oxi de,

3- (perfl uor gb tg,loﬁpffg)gggegta% %lch%c{n?prfsem&ymn{ Yornaining! silielite TS-1

1-(oxiran-2-y yrraol’i di n- 2- one a?d m xtures of two or nore thereof.
3 0 Parti culsaﬁaf% E@ff‘é"i‘téyéllsqdp‘ﬁélﬂq ROVE! PSPy | ene oxides of 2 to 4 carbon
at ons, 1gor exanple et hyl ene oxide, 1,2-butylene oxide, 2,3-butylene oxide

and i SObUt y eg?f O I :j%hg?‘*&g{) hat %Rfe’a%ntail ?éllltﬁ)ﬂethgt)ér&@%elg{es Jol:9 1%4: gAEPON

atons, cycl exa ent ene OXIde
cycl ohexene mcueshefoothejprszﬁmymi Qfompkdmthaeﬂéhmmda!@n aﬁ?flfdmgéplsﬁﬁa(ﬂ c

al kyl ene Oxggfisgocr?}r?é’dt (ﬁﬁal{mhg 8%5%%0@1% DzedlitX b8yt pafiBulRtbPRSRMmiIBh- T he

present inv I"'ene -epoxypropane 1, 2epoxybut ane,
2, 3- epoxybutcamalm@?,qobltﬁec%ﬁl}’%e vi nyl oxi rane and any desired - 8 - PF
000005%%57/ Kes m xtures thereof vvi t h one anot her are particularly suitable,

especially ethylene oxjde, 1,2-e ane a Xt Ur e oxi de
and 1, 2- epoXd&s 4‘? mY"ﬁ‘“&Bd th(e’“g? o?ﬂl r‘ieehﬁe E& gdgﬁﬁgd

according tthchrﬂﬁng( tolst):p @i eaS‘termdenSthf:uprbmpe adfkgplltehle W@llﬂﬁés iistoyged, it
is possible, accordi n 0, zngpfrepylene
rPé%’ @536 6‘? éﬁﬁg q%xtapng)lés gte&&iél?ﬁs a}dﬁldjﬁﬁ'n@ulﬁ} Xd)WRicOatdlH&s,Pfo

oxi de obt ai ast one furt eg@gm’gl ene
oxi de. Howe\ezamplet alksli ahetal mshslkblllee parth mpesal piydserides. dp RagLe

I nventign f gy dhﬁ‘?dcpro?p éﬁ&%rﬁXh oﬁae abmﬂcaﬁcewtal Agohélatet.cp. g( Sodjurand at
| east one furyt ene OXi

gﬁ in su cessi on. a%he
pol yet her alm¢ghyas, é@@‘é‘ﬂhé&‘%’%} t H‘éta$sé‘HEt‘?t a'§c85rp8 8“?101?%[5’}' @r&y al so
have, for exap¥ eatalisRL Forxathdlell&sis a'EhB siichuast antienaily penéachlviridet beron

al cohol s can, be control | ed w thin wde blL&aleRCkh
condi ti ons. BIAAdSelerate, apd JBleaching €; #]%e%teﬁyog%g%(}:dt%l gﬁ gccor d?ggasto st ep
(2) are desanulbiestalfcganidxeatpllysts. i n WO 15 99/ 16775. The pol yet her al cohol s
obt ai ne% according to step (2) can, if required, be nodified for the

0

reacti according to step (3) Exarrples of no i ed | yet he are in
part i cul ar ghBen thoclypdesis: eI catlyst 15 HS‘BQVtrF’E‘BV%er [’Y H’SE‘E&%PB‘P? é?téﬁ%\pgpar ed

by and filtration. In the case of the multimetal cyanide catalysis, the catalyst is filtered

off, its content is reduced by filtration and/or it remains in the polyetherol.

35 In a very preferred embodiment, the reaction to give polyether alcohols is carried

out in the presence of multimetal cyanide catalysts.

In the reaction to give polyether alcohols, the propylene oxide obtained according

to step (1) can be used directly in the reaction according to step (2). For the



-2 0 polynerization of styrene and acrylonitrile in the presence of

pol yet herol s, pol yurea di spersions (PUD polyols) which are prepared by
~reactiing diisocyanates and diam nes in the presence of polyetherols, and
pol yi socyanat e pol yadduct polyols (PIPA polyols) whi [ ed by
reacting diisocyanates and am no al coliols in the pr eg’E‘L@QSB?ig%Q herol s.
25 The rea%&ﬂe@%@%@bfé@eﬂﬂnﬁrﬁbn(B()Wé\&:r ciaris asd pmﬁlblenfdr hize prc@sflfmee of a

| t t al d t S bl t
foscribed moe SRmmpee () Atveooly 18954 Kir.oRtnd prisss’ Bbdghneotne | o\
i nvention, jhierht hCduitable pirificavsdmlis, dyaekataplep proisias disfillatien. fSwiteblea | are
d t al t f t t 2
M L o DRt oot onkrir sty SRR FREHEOSE 190, % 31 2P [ehet one meta

ion selected fromthe group consisting of Zn2+, Fe2+, Fe3+, Co3+, Ni 2+,

M2+, Co2+, F(%’}ﬁ BURBI% 5 oMg{E&es%Qﬁvmﬁ%ﬁ+the\{)4(g%loéf§+@x1&! Bﬁtaln\é\&tcchﬂlg Cr 2+,

Cr 3+, Cd2+, 0528 +~ I\é‘q +~ Caz+
Baz+, z+ toLSé@lr(l)GéBwbe 'J@EQ@IOUE@S$°geﬂfei§4‘”1thff‘t41$a“ﬂé‘$ )éﬁif z+ and
Rud+, - M p& aé Jn%@%sdi’ I\%ﬁ@k mv@ﬁhc&ﬁhxepmmiplhradmlkyimegmdqs vettiols st ng of
5 Fez+, Fe3+, Coz+

fRKuz+ and
I3+, - A affpwa o %B@%hﬂ‘é%qzv the a\iﬁgn 3?18% 9 m adér‘%&latr? t(%ﬁmﬁy Pect ed from
the grogp cemtainsd adstg)rdlﬁg habtepl €1), fmdh@pnegmuembf apelyethgr blepkalaccardingy ani de,

t hi ocyanate, i socyanat n r iqt r osyl ,
hydr ogen su Of%{?%a)pﬁ% @é? %tbgmgge? %ﬁﬁhgitggttegw & Oﬂués%ﬁigéﬁgt e or

hydr ogen cacebbmra'a@m& er e)sananlwaﬂ@ﬂe-nm @%‘ﬂ%l }@Vlflgghﬁﬂg%lhé( fy e group
consi sting g %&ﬁﬁr&%ﬁh&ubﬁhﬁi&ﬁé{%usehet ones, ethers, polyethers, esters,
car

pol yesters, onate, ureas, amdes, prinary, secondary and tertiary
am nes, |i gands havi ng pyridine nitrogen, nitriles, sulfides, phosphides,
phosphnées FOhO&RIHI) €Be fdmms@manesblaa&opmngpmmeeiayexﬁioﬁ ethilepg oxider act i on
or int eger reater t han or u P anpg_additive, -
o b oo, YT GRavRORRE. ooy BB By SRefRIRoBRR o\ L bRoRuAhg tBthe 2 5
conpound (I putiasie, - ap@dy-3-ntethdbutanes d sepsixypersancs L2oenexyed- mﬂthé/ RegtaiBe number
of Iigand n?'?ﬁ%%k?ﬁexgﬂg 52 gg&{eyﬁg%tw{ U2-bRhGOQEnG) 3 Goryhdmne, o121 s 0.

and 3 0 - f bt ‘oné another, are a.fraction or
i nt eger gr eap@rydpmn ol %P%)é‘néecaE‘k "é%o"é’fio‘é‘fcéﬁ?n LRV FYAePeBanF, -

pol yet ’ %’;ﬁﬁg@}‘olomw&a@bﬁﬂﬁﬁx??ropggb&r%ﬁt}” eingloglining| 3phewodyah2est er,

pol yal yI ene glyc ci dyl 8‘?‘ f B gac lﬂla%de’ZS-e oxVisopronyl

pol y(acryl aﬁP‘éi’@’-PEQilaQE’r PrepoxEngiy §ra%’ e POXY1SOpropy

pol y(acryl am}ﬂe-z;peﬁmyefmcomﬁoldji 4- @mb(ybmylydtematbrci Bepommeyml laggtatgc?. gt at es,

pol yal kyl met hacr tes Vi e n dyhegiyher,

pol yvi nyl aSB?’&EPégPYgo‘PyK‘) x}|a¥al %%ﬁ8| I %{J+y1 ﬁéte, %‘?{,ﬁﬁﬁ} ?"Lt())'ﬁ% oy

pol y( N-vi nylghycidatd,i éthy- 23-cpoxybutencais: djt (trgmtwﬁ %%Fhw, -RRP, 4

poly(4-d nyl(RﬁWAlM)bH&hé{ (agryiddxidsi d3qpedlupfoniethyl)propene  oxide,  3-
(perfluoroethyl)propene  oxide, 3-(perfluorobutyl)propene  oxide,  4~(2,3-
epoxypropyl)morpholine, 1-(oxiran-2-ylmethyl)pyrrolidin-2-one and mixtures of

two or more thereof.

30 Particular examples are aliphatic 1,2-alkylene oxides of 2 to 4 carbon atoms, for
example ethylene oxide, 1,2-butylene oxide, 2,3-butylene oxide and isobutylene
oxide, aliphatic 1,2-alkylene oxides of 5 to 24 carbon atoms, cycloaliphatic
alkylene oxides, for example cyclopentene oxide, cyclohexene oxide or 1,5,9-
cyclododecatriene monoxide, and araliphatic alkylene oxides, for example styrene

35 oxide.

For the purposes of the present invention, ethylene oxide, 1,2-epoxypropane, 1,2-

epoxybutane, 2,3-epoxybutane, styrene oxide, vinyloxirane and any desired



- 10 - PF 0000052857/ Kes oxazol i ne polyners, polyal kyl enei m nes, malefic
acid copolyrmers and nal efic anhydride copol yners, hydroxylethylcellul ose,

- pol yacetates, ionic surface-active and interface-active conpounds, bile
acid or its salts, esters or am des, carboxylates oproI hydri c al cohol s
and gl ycosides. 5 These catal ysts nay be crystalline i0 ?%ﬂ%@g?SV%ere k
is zero, crmittadekithereofhulithi ot ahotherame dgartautmdy RUBatdE, cespecihy egthlendher e k

amor phous. cRNarySe et BrotBhe ad Rk S OLEYELE R R ET T2 RBAACS e e

are various preferred enbodi nents. One preferred enbodi ment conpri ses

catal ysts : ( i I k . r | yst
Chen onta Ko argSATHY Be Jropjithettigy OEFg?;%d?EE@fga%Sﬁn%%f&@a bR,

or gani c° | | glisdenpliyiene ogide:is yised, dt isapnssibled dreardiagpo the invention tease aof

anot her pr efgdtirRdofemeostopBhe okideSobtBh& adcdr@in®Rbi Al 1)Yard HOleaR dheand X i's
excl usively near EOIIX%| at.%, errab% formattﬁ, facgt ate or (gtrgglﬁonate. Such
catal ysts arEhiedkyieRegxids 871 57850 prssible fortle pyrpopes f theBEEFHent |
cryst al | i neinvenitiannfer alhe propplede ogaleadtysihad accerdingtestepdl) Md i Rastadnecyani de
catal ysts i i 0] 4 jch are crystalline and | anell ar,
are furt he?{?rlg?glségk%lglgérj% 12? yégodﬁ gdpéégnn%gf%g% catal ysts are prepared by
conbi t®g a netal salt solution with a cyanonetal |l ate sol ution, which may

optional |y RbalyEthBPhRoRNs VbeAULHY SRl rig apd L kg P- The
organic |i angb Ir}lldﬁgrﬁtig aISI y the oirl,é%rnip%cg%lgiatgci(@@ng tgasgé?g(zta}ﬂg?l}t éa%ged. In a
d

pref erred GERBle, blek stapciniest Ther stghuge phthe nolyethes @lgohelsman benet al

cyani de l[)lflmtxbﬂed iwithin prige s aj”ydlsliifabl:‘e fe%ctﬁ(hﬁﬂc_)lﬁmd B! Sadably r(cj:action_ bed |
recrystallization i.nto an active i et cyani ase, as described in
b o 1 /GRS 0B RRSH eePrdbelo Mo it BEheRBsd Torcronledt 9ot s, 1

a and k5 ar OUbG778qual to zero. These are multimetal cyani de catal ysts which

contain a water-m scible organic ligand (generally in anmounts of fromO0.5

to 30% by wei ght) and an organic additive (generally in amunts of from5

to 80% by mﬁbegmlyetw@l%péﬁa%&@p@d Ferording i siep £2)can, iheequiregabecntodificder by

Vi gor ous  stfiof thdgatiddh AQDrdiRg Wistep (BYI ERapled of npdiiddn &}réthéﬂoﬁga&qg' 5,1

S8, 922). O her, ST t?asl e ataréslts are described in g\olca)l 03830. Such

mul ti netal RATUFHHe SRt AolxetRergolyols, dn parteylas thosgr whichc ate, Prepaesd BY t he

gener a20 f orpolRn&{£Aida Robrstysedd axd dasylohittilee igaher presehoe nofRpSlyedheRRigs

organic co Lng. ) 0 - 11, - PE 0000052857/ Kes.. i nduction tines

and noder at l@%?%gﬁ%l%g%% %g@r ﬁl%%ls)n‘ﬁél]cgearer’rgﬁetpﬁrgﬁgbg %gctggv%}ﬁo%aé@e& t he

cat al yst. \ipdodja0@ss| inddlec prasesceaof potystheralar auchtpobyfisachianate tpalyadduct

synt hesi s. , t I i I : ' ..an
y PAIe818 (PIBA b]}%ts? wif¥iR ledrepatt@ bé%anﬁ?t?{gdl%%%%%szﬁg %}%ma

i nci pi ent “L%%S' rrFt 0 hese catal ysts W se” be use r the
novel procedeohoss ip the pgsencs of PAYEREOty ani de catal ysts suitabl e according to
the i mygntion conprising netal [ hexacyanonetal | at e-hexanitronetal | ate] are
mentioned i.5 WD 01/04182.. The st Lng compounds nentioned there are nore
econoni cal DA feshEng (g 5%82(25 A g?d“ @H&:V’aﬁ’&?fﬁ?ﬁf%? & mytimetalor 't he
cat al yst s hameidsvonipennd aslactatabyst. 18uitableesatapsts iare dasmebaria Sexsextangye,liave

noder ate ex i r.onehk v ] |41 . cyani de. al ysts
Thus. pr opar o nayr a7 ZGABE DL, T8L172787Y Hocgkdtf T bt TESGyioBy A 4R HiR

( pol ycar box§pitienciali epanidgnepmpounds 0| the fosmwlaj t k) usadops egiabrsts) for thpe

catal ys¢ caBadiPneReddingteRRYed): 15 A nultinetal cyanide catal yst also
suitabl e according to the invention can be prepared, according to WO
01/04181, on the basis of hexacyanocobal tatenitroferrocyanide. These

catal ysts have sMOIM*{GNEA)JadM jXEgH,0)-tlh&Ppol yneri zatlion of al kyl ene
oxides to polyethers. 2 0 Catalysts particularly suitable for the novel
process are nultinetal cyani de conpounds which contain zinc, cobalt or iron
or two therwlgre For exanple, Prussian Blue is particularly suitable.

35
- M! is at least one metal ion selected from the group consisting of
Zn2+, Fe2+, FC3+, C03+, Ni2+, Mn2+, C02+, Sn2+, Pb2+, M04+, M06+,
A13+, V4+, V5+, SI'2+, W4+, W6+, CI'2+, CI‘3+, Cd2+, Hg2+, Pd2+, Pt2+,



“In a preferred enbodi nent, the present invention therefore relates to an
i ntegrated process for the preparation of a pol yurethane, the nultinetal
cyani’de conpound 2 5 containing zinc, cobalt or iron or two thereof.
“According to the invention, propylene oxide fromste | Xxture of
the propylene oxide fromstep ( 1) and?at | east onep?épé%%PQ§§@§g%ne oxi de
is reacted with an inigi aygh, cetrparttdcit, Ba¥pCé?2) CeBpEEX alipl,e8 ofAg ni ti at or
nmol ecul es are: water, organic dbcarhoxylic acids, such as succinic acid,
adi pi c acid, phthalicRﬁcbgham Ut Hialic acid, aliphatic and aromatic,
unsubstituted or NNnmono- and N, N- and N, N -dial kyl -substituted di am nes
having 1 to 4 carbon atons .i.n I I , Hostdd ot ed or 3
5 nmono- and di al kyl -S%S{Siqtd?aesggg?%/ %Hgﬁ?gﬁﬁ‘ﬁgf‘ﬁﬁg&h%ﬁ? i 'gt@,,
triet hykenet et r am ne, F&2*3Fpt 069l efedi M néMnT, ¥, dha G 4- ut&ihgﬂg;‘i ani ne,
1,2-, 1,3-, 1,4-, 1, 54n pd+ 1, 6- hexanet hyl enedi am ne, phenyl enedi ani nes,
2,3-, 2,4- and 2,6-toluenedianmine and 4,4'-, 2,4'- and
2, 2' -di am nodi phenyl net hane. Qther suitable initiator nolecul es are:
al kanol ani nes, e.g. etdanekamdependintpiofyhe anottier, are diPanioPEeloCodGBRB57/ Kes
N- et hyl et hanol am ne, dj al kanol anm nes 18l e m n hyl - and
Net hyl di et hanol anmi ne, "hdEPPR a‘fq{‘éﬁgv%rﬁefnglglf&j%. Idyﬁjtagildgt ﬁgﬁgtléh%‘ian%édﬁgﬁa
ammoni 3 gand pol yhydr i eyahidehdhiscyanaieh isecyamatoetyiiiatmecabyette, pxalateang
1, 3- propanedi ol , di et hyl ene.. o} olg Olihvdsote® phadpacd, ol ,
1, 6- hexanedi ol , gIyceﬂ%??eEP%%%ﬁh@%?ﬁ%ﬁbﬁ%%gﬁ ﬁo%%%%éergtﬁ?itgléﬂ?orbito
and sucrose. Pref erablhydeegsd pbgﬂylétCrﬁérh)’éEﬂg?&F%rbﬁ%t%’ are adducts of ethyl ene
oxi de and/ or propyl ene oxide with water, nonoethylene glycol, diethylene

gl ycol, 1, 2-propanediol, dipropy|en | ycol | yger o I : opane,
et hyl enedi am ne, +tri etlhahdVt§rrBIsC g%ﬁ% %%P?ﬁ% r(,’ms%? ﬁ&édﬁ%@l%}lgé IQ)gucr ose,
i ndi vidual |y or as ni xflegtRss, aldehfdasokeliones, tethers; pol yettens, i asters, tiodyesiers i at or

subst ances can al so be ysed in the for al a j t jeptillrar t hose
havi ng a nol ecul ar vvei%‘ﬂl’c n('ﬁe’f\;rgéﬁ’GW%S’lg%?’g%%nqu%F%mg%g?

macr onol ecul es possessamiges,urigandnabavipg upwiding i AKOgeR VHEITHSYr 6&l§ﬁesat ons,
for exanpl e hydroxyl . d i S hétuiaraadphosphared i n WO
Ol/ 16209, are al so Su%%?@@#ﬁg&%%ﬁ?hﬁphﬁﬁgb oclyéts3 obt ai negﬁacpcordi ng to
step (2) can be reacted with 2 0 i socyanates according to step (3). Step
(3) may,follow step (2);difr&&@idnYor iftey& \petaterithar 6r egjusitopossardl e for an
additional step, in particular a purification step, to be carried out

bet ween step (2) and step (3). One or nore isocyanates can be used for the
purposes of the presenp i¢ avetrphniondditive2 5 addition to the pol yether al cohol
which is obtained fromstep (2), further conmpounds having groups reactive
toward i socyanates, in particular having hydroxyl groups, can.al sp .be used
for the reaction accordi bgctd Saehn(ag se dé?éﬁﬁl 'g? %FWB‘%‘F@P&: O?m‘et her
pol yethers, pol yacetal RRARIES it tRh e Brot@ebbérs and the |ike
may be géed as furtheré%@lBg%ﬁrérpp(gjnents. Sui tab%lg@gol yest er pol yol s can be
prepared, for exanple, fromorganic dicarboxylic acids of 2 to 12 carbon
atons, preferably_aliplagithe divaiebof iigand andleslesf antl isoa drastiphon 1ateges, and
pol yhydric al cohols, preferably. dials f 2to 12, preferably 2 to 3 5 6,
carbon atons. Exanples g&?a?egfﬁﬁaf";%i’fe‘s&r %%&r)boxyl ic acids are: succinic acid,
gluta.ric acid, adipic acid, suberic acid, azelaic acid, sebacic acid,

decanedi_car boxyl i ¢ aci (},kflﬁ%[fgf | ,Cinaeﬁéﬁgeﬁt brfe AGitdr, aebh Makiion acintkger
pht ha .

i sopht halic acid and tere I C acl he di carboxylic acids can be used
bot h i ndividual |y and aseaferthsa @peaii® h one another. Instead of the free
di carboxylic acids, the - 13 - PF 0000052857/ Kes

Examples of organic additives P are: polyether, polyester, polycarbonates,
polyalkylene glycol sorbitan ester, polyalkylene glycol glycidyl ether,
35 polyacrylamide, poly(acrylamide-co-acrylic acid), polyacrylic acid,
poly(acrylamide-co-maleic acid), polyacrylonitrile, polyalkyl acrylates, polyalkyl
methacrylates, polyvinyl methyl ether, polyvinyl ethyl ether, polyvinyl acetate,
polyvinyl alcohol, poly-N-vinylpyrrolidone, poly(N-vinylpyrrolidone-co-acrylic
acid), polyvinyl methyl ketone, poly(4-vinylphenol), poly(acrylic acid-co-styrene),



"correspondi ng di carboxylic acid derivatives, e.g. dicarboxylates of
alcohols of 1 to 4 carbon atons or dlcarboxyllc anhydri des, may al so be
~used.’ Exanpl es of dihydric and pol yhydric al cohols are: ethanediol,

di-et hyl ene glycol, 1,2- and 1, 3propanediol, dipropylene glycol
1, 4- but anedi ol , 1, 5- pent anedi ol , 1,6-elmediol, 5 1, Rﬁoag%%ﬁééﬂ&e?

1,12- dOdecaB%jio‘Hhe ﬁil%ﬁ@fs()'poi’}‘bﬂ(ﬂéne‘ix’fﬂrﬁﬁt Malled pdc@cD&fd)@ yﬁidﬂéim@di Blaleic

Ol e of "sn e chpo gt e B Ee BB aab ot s B R BER RS yo s
obt ai ned fr and | Adrtiesicties geongipndd, abilenacid obr hiydr alty,c asteoxydri amaddsds, e. g.
ol yost or porgrerRiial P By BiciR AFbiCh fiosldl® PUTRR & L0 preferabl y

al i phatisc, pol ycarboxylic acids and/or poI ycar boxylic acid derivatives and

pol yhydric g, sgy@@ﬁgr}n@f b%%&ﬁlth‘ﬁg 6r0arH&JTp}i&‘i§1¢VB§x%tlk Q8 Zkf, téﬂ?stﬁbﬁ@nce of

a catalyst or prefe presence of esterificati on cat al \z/sts
expedi ent | ymﬂtlﬁtaat%@ﬁ&@m* jase Ryclcpeds Whete o 1 Sreaier g}éaé’n C10ar bon
nonoxi de, helysthllinc2k&Ridryseiline ardsub&ténti@lytan@irphdusrtatebidts v Phe@éiredl 5
preferably from 180 to 2yZOC under atnospheric or reduced pressure to the
desired acid nunber, which is advantageously |less than 10, preferably | ess
t han 2.1 0Accemonyg theo nmvdifieef eatnkysitse thiroel i ane varioth @refetrest iefibodtments.nORE ur e i s

subjected t gﬂﬂ,} 8$ 7t/ an acid
nunber of f O%Q%%f?&ﬂg@ﬁ?&l Em? %%Sr&fﬁgﬁyg ofoglgl?ﬂdug?;?%‘gt%nlgsp gI’IC
pressure and hﬂh’éﬁ?feundiemah’swhen pﬁ@%@rﬂélﬁﬁt enesguliimgial ygni ﬁF@F’@P‘é‘bi ¥ f rom 50
to 150, nbay smg%ﬁcﬁ batAdPR & sesteirbidie addifve pat al ysts are iron,

cadm um cobeﬁ zi'nc, antinony, nagnesium titaniumand tin

catal ysts in the form of rretals nmetal oxides or netal salts. However, the

pol yconaens gh ki cas@sf ﬂio‘ﬁl@br@@efé@éd éboditient, R it hﬁol ¢ §uiptiopdibsaisd rerd hed
presence of di.|l uent

t |
Rytene.or 2 % it AROpSRERo AuosRype, Aictiaflly Rt sl E0BIn SREF,
azeot ropi ¢ damiysts atd alescribed {théVPr 86T .ofn ahe t ¢rse pell yhist embreslitpents, t he
organi ¢ pol 36 E*ﬁﬂf’% Jnhﬁnﬁéi%ldciraﬁi'&g/cg{ S}@%‘ gfe@éﬁ% 'Nfulﬂﬁiegﬂ @!?ﬁdl&@&dtéd?ﬁs and
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The polyest grgrehy@l s obtai ned preferably 3 0 have a functionality of from 2
to 4, in particular from2 to 3, and a hydroxyl nunber of, preferably, from
20 to 200 mg KOH g. Furthernore, diols, triols and/or polyols having
mol ecul ar weltghingdiffed f dataly$o ateoprepdiea b;ayorbbmu@d metak salpseinden mdticai ve
toward isocyanates,. for vl [ < dL
aral i phatic Cé(fl%?rge%lflat% Sf’ﬁm%ﬁ wglrcgfllg%agbh&}fng’ C%fga% anﬁgﬁ or fU éan
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tri hydr oxycyetgkaiaBeon Gnc einolacansd mnltlmr&:ttatlylcsadmd@garaec andddsosiberbliecul ar
wei ght hydr f rf}&gg%ng pol yal kyI ene oxi des based on et hyl ene oxide

and/ or - 52857/ Kes 1, 2- propyl ene oxide and the

abovenenti oned d| ols and/or triols as initiator nolecules. According to the

nvent i 96 UGRRlel BidtikePliiBltnch OEILGRINA) [ SafPRGKSH WG @lzcf | cast

one isocyanate e 1 nvention, I.socyanat es F own to a

person ski | | Bagse rare m@xlgmptab@amﬁe ﬁasah@wpwéwbu?q%na WL TSP §r O8R! es
are: ar omat ijggandl @ehdtdy lift ; anfounB8F ifford s Qb mlb;akuetgm)t afd @ngergatic

i socyanates, prefe abI d||soc ana e i,C exa ne

di i socyanat e%d%ﬁa‘(ﬁ 5“"1 36‘“1?“8 ﬁﬁgfnoﬁg ﬁh&tWeWS’lg I(gi% S%C? 3@*%15 uch as
dodecane 1, 1¢tdlydts oarylamptapareﬂ e1ther by vydaretsr siimeng Y2000 fpnd wdihi Twrararoat e,

2- et hy ent a th ocyanate, tetranethylene 1,4-diisocyanate,

| ysi ne %gt er” Fté%c ﬁgﬂ%g&?ﬂi@) and/ or hexamet hyl ene 1, 6-dii socyanate
(HDI'); cycloali phat| c diisocyanate, such as cycl ohexane 1, 3- and

1,4-dii socya@ﬁkﬁ sﬁﬁ%l@@zﬁ g@@'a!’r@ﬁedﬂl&d“ir?W@fOlWB%S@ S@&ﬂﬁhﬁlmetal cyanide
hexahydrotol yle - an

, di 1 socyanate a thec ﬁg i somer
m xt ures, V%ﬁéf@ypﬁ’?@t“f‘?gr’r@“lg grganicosusiones, gh t gene 5@ {)g’ i the
corres pondl nﬁllfoiﬁi’éﬁrofnﬂhﬁtgﬂhml goghh ®-S(O)-R as organlc complexmg agents. Short
1-isocyanat o- 3, 3, 5-tri net hyl - 5i socyanat onet hyl cycl ohexane (1 PDI). Further
exanpl es of isocyanates are: tolylene 2,4- and 2,6-diisocyanate and the
correspondi ng i somer m xtures, diphenyl nmethane 4,4 -, 2,4 - and 2,2
-dii socyanate and the correspondi ng isomer 2 0 m xtures, m xtures of
dlphenylnethane 4 4 - and 2 2' -dii socyanat es pol yphenyl pol ynet hyl ene

o o,



"3 o for exanpl e di phenyl net hane 4, 4'-diisocyanate nodified with | ow

nol ecul ar weight diols, triols, dialkylene glycols, trialkylene glycols or
_pol yal kyl ene gl ycol s having nol ecul ar weights of up to 6000, in particular
up to 1500, nodified di phenyl nethane 4,4'- and 2,4'-diisocyanate m xtures,
nodi fied crude MDI or tolylene 2,4- andlz 6- d||socyan%§§8mﬁsag%yggsof di -

and pol yOXyaaHK&’tﬁcﬁﬂQuﬁﬁsyféﬁJl SmoderBteWak theriay P@pbﬁl@ﬁl inagi bd dﬂﬁitidne@rasas

g];)f(;g;sgr opyi @g@g Sfttggw 33;89%%1@@38&0 ﬁ?{% ec%fltgxgg apygl ene,

correspondi syhtligslsol Thess) dnholtinteedl r ofasideAbalystsii etral:slyethameed\lw gionb@pirining

pr epol yners f . . raglysfrom?21 to
14, 070 by we e%\é%{]rge%}ase @é 8%}%%5? S?QF‘Q%%R% gs%rfgr gmr‘_%en?@?lrﬁ > 15 - PF
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2, 6- di i socygpaglysPeaf 8¢ allly retieekdrodi fied i socyanates are isocyanurat ed,

bi uretized and/ or’ uret hane-fodified al i phatic and/or cycl oaliphatic

di i socyanates, for exanple the abovenenti oned ones, which nmay nave been

bi ur et ized anddudtimepbryimdedatalyspaiver alifaplek aeordipg dc dhes ésventidn hauebat | east
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structure cgp %“'ﬁ“’gﬂ"@nﬁfé gomary tenperatures in the presence of
known cat al ys%ﬂs, or exa osphi nes and/ or phosphi ne derivati ves,

am nes, alkali netal salts, rret al conpounds and/ or Manni ch bases.
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di i socyanat @susaaahmluatsqmtmu,larf}mmtalx]arrpl e di am nes, a urea derivative being
formed as ag, GRS LAbEdinnt! Al hesthiAGYBAMESION RIALSE fomIBLALE! | Y

avai |l abl e. rea i'on according to ste Is carried out” under the
condi ti ons Ipresess fas the pegpapiiosiaf] 4 pelyprethase. tmulgmeﬁ%lb%m:deé@mpaﬁn

condi t i,@NS  AbRaAREEFhORDbalt Bf iréX 8P Pthetedf.Becker, Braun, Pol yur et hane,
Kunst st of f handbuch, Vol une 7, Carl Hanser Verlag, Muini ch, 3rd Edition,
1993, pages 139 to 193. 3 o If required, further, |ow nolecul ar wei ght
conpounds nmayecaidigy I&etlp:r ﬁﬁeﬂﬂioraSprapljdértd weislei frorh rmaepr ¢Bhcon amiaogordithe to

step (3). Such conmpounds can I e

st opping r eé’é%pr?'ﬁ?le e gnﬁﬁeé(itlb???rﬁtr F@égt?ngéleofué@%r glhtﬁdés%lﬁhaw ngelfrerﬁccg?ﬁﬁtv\o to
about 20, f ovithearaimjtiatorfaopmopnd én siew(RX)- 12, carbon atons are suitable for
this pygpose. These are, for exanple, et hyI am ne, n 3 5 propyl am ne,

i sopropyl am ne, secwpr opyl am ne, tert-butyl am ne, J so tanﬁl

subst i t ut ed Exgmples plaiitidior molgchles a6 WBGEHt orgemeaﬁl% 0% 'Gn%Cl a3
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2- am nafiexang OEFOI-’ 2,8 et mgg%gﬁuteﬁ anuﬁgl'eﬁenﬁaﬁh{éet hydiEngleAbex Aithed- ol ,

2- am nopr opan 2affi nobut an m _nopr opano -am no- 2: pr opanol ,
2-ani no- 2- nﬁtlﬁjaylemgptgml 1%p@@y}¢§g§ﬁm}¢o|l 3- and '1,4-butylenediamine, 1,2-,

i’ am Pomat hy1|33,151-ﬁ51 K5I hﬁ@qm&(ﬁﬁfe adi@hinel Bﬂly’léhe'alammes 23 2,4~ ancll ]
cycl opent gnemnet ha ane rrat| i phatic
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atons, suit alltgblaninitaior enclésulst areeskimilnginketeeg. cthaolamine, nlg rsgthyle asd or
preferably isocyclic ring systens, such as naphthal ene derivatives or in
particul ar benzene derivatives, such as 2-am nobenzyl al cohol,

3- (hydroxynet hyl )aniline, 10 2-am no- 3-phenyl - 1- propanol ,

2- am no- 1- phenyl et hanol , 2-phenyl gl yci nol or

2am no- 1 phenyl 1, 3- propaned| oI and mxtures of two or nore of such
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2 5 pentanet hyl di et hyl enetrianine, dinethylpiperazine,
N- di et hyl ami noet hyl pi peri di ne, 1, 8-di azabicycl o[ 5. 4. 0] undec- 7- ene,
1, 2di net hyl i m dazol e, 1-azabicycl o[ 2. 2. 0] oct ane and

1,-4- di azabi cyclo[ 2. 2. 2] octane (DABCO), al kanol anine c ch as
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tr| et hanol am ne, triisopropanol am ne, ‘I\pmet hyl - and dl ami ne,
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conpounds, &werethylene aglygolt jdiethylene H¥GaH red-PropaRetiol B5°Py]8P%1I

di (2et hyl heg KB, e aifidthyiptblsatie! 'dﬂl}dér{earaﬁilhéﬂ htetydnoRingagt pacadratheiiol,

dial kyltin di"(isooc Imrcagﬁg@%@?ep %ltln dilaurate, dialkyltin
di mal eat e aﬁ‘&" itof a I Sughess ORASMBUIPS v I ti n di (mer capt oacet at ) :
furthenwore, am dines, such as 2, 3-dinet hyl 3 4,5, 6-tetrahydropyrim dine,
tetraal kyl a v,

ot aal ko QR D BYHE i, A GRS ‘MS i WEL

al cohol at es all®uyzllateas irs patigrianahosgl hQVen&ﬁdelS’PH@E gy Mé’b Eﬁma@eto and
al kal i netalj59abbn@f | ong-chain fatty acids having from 10 to 20 carbon
atons and, i “required, OH side groups may be used as catal ysts. The
catal ysts nentioned by way of exanple can be used individually or as

m xtur ag Comlcﬂ*l'd%ﬂgnﬁiroﬂneﬁ&ﬁleﬁ \p@ssféﬁmﬁgilfﬁhc&ahaﬂl grotigs hdng facti e biydregen
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rel ease (| MyOddéra209, dre hlsessitabtdg.es, pi gnments, fl anmeproofing agents,
hydrol ysis stabilizers, fungistatic and bacteriostatic substances and UV
stabilizers and antioxi dants. The use of pi gments and/ or dyes %{gr .obt ai ni ng

tinted/ col ofide Revethaglqobols gblamsd srasPEding 30 THEP dGh Bt Panead

sol venty qor %dcyﬁfh&esf&&oﬂdhﬁg tr ﬁnsep@mapgoucﬁv sﬁerzz)( Birectly. Heweval | y not
necessary. In referreﬂc 4a 1t ol me< yre of
two or noreisH %lé‘l’ltpé’sqﬂéle QE&“ ft’toé?B]I eteg’oﬁnv%ﬁlgu ah 8 PUFAL AP

hydr ocar bongarried quabétweeh atep (2) andrseep (8Y.] ene or cycl ohexane, esters, in
particular 2 0 ethylglycol acetate, ethyl acetate or butyl acetate, am des,
in particular dinethylformam de or N-methylpyrrolidone, sulfoxides

particul ar dPnethmpresigddyenratdecancheesed for rheaalmsempétrhecan%bWW%%er or
met hyl gd:)ert -RHibh & hRE pd?&etli’éreﬁl%f)ﬁ@ WhERHC lid CobdiR&@T From nst&ﬁr(Q) Cﬂirﬂfer

t et rahydr of uran or _di oxane. resenitj jnvention,al sg. ri afl

pol yur et haneCOH}i’Pap‘?ﬁaﬁlla@nByg%%‘P? rﬁeé‘ij’r %t IV olSRSRnRIEH 1T R IR %‘é@% the
fol | owi ng stig@ssxyl gboups, ea@msda)telu@esﬂmfrttwmmm astdrdingtto lsepsB8). one
hydroperOX|de to gl ve propyl ene oxide; 0 (2) reaction of the propyl ene
oxide fromstep ( 1) or a mxture of the propyl ene oxide fromstep ( 1)
and at | eastFayresample; pelyesiblsy fusther padiyebensopelyaastads, polyrathioanies| ROA¥SICT usi ng
at | easi, on J gﬁ% st; (3) reaction of a
pol yet ﬁier aleecﬁ%%l%)%ﬂﬁ%?hkg% q§e&9t @FII()ZECS(?TI%%E%YS i socyanate. Novel
pol yuret hanes are distingui shed in particular by a | ow content of

i mpurities, §1ﬁ{ab sﬁ:r&ﬁ &@wwgﬁepa&?hefdnmh &ofmumfghmlelscawcﬁiyhbus

parti cul ar |y, ol ﬁgkg&fgoc;aﬁm? ePACaLlOn 87 nRe! MHLALATRE B8R 4 o 6

carbon atoms, and polyhydric a]cohols, preferably diols, of 2 to 12, preferably 2 to
35 6, carbon atoms. Examples of suitable dicarboxylic acids are: succinic acid,

glutaric acid, adipic acid, suberic acid, azelaic acid, sebacic acid,
decanedicarboxylic acid, maleic acid, fumaric acid, phthalic acid, isophthalic acid
and terephthalic acid. The dicarboxylic acids can be used both individually and as
a mixture with one another. Instead of the free dicarboxylic acids, the



- 18 - PF 0000052857/ Kes Among pol yuret hane foams, foams which are used in
the autonotive and furniture industries, such as semrigid foanms, rigid
‘integral foanms and flexible integral foanms or RRMnmaterials (RIM= reaction

injection nolding), are particularly preferred. 5 The_prese Lovention
therefore also relates to a pol yuret hane® T oam obt ai na Qg@pgéﬁgﬂ#%grat ed

process Cprbéﬂr?siplﬁﬁldiﬂ% dicﬁﬂﬁixyg@ Qciﬂ@lk:fi?é({j&ivl&g, éi@._&ﬁ&irb%xylat&s Qtlpa‘ld('btdﬂ?d d)igh toof
propene Wi at | east one QpEr OXi 1.0 give ropyl.ene oxide; . (2
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the present gb!}%@ﬂ&én@ idn"&" AL AbSveRtchBohdd RufpRrdief®l 8h A6 MARBY: 0P iffeh &
pol yur et han r a pol yuret hane foam which can be pre ared£ nmeans of a
o Wt e

novel i ntegri8ttePlePeriEably Hem Ynder YEospieric Igs B Ugfera
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reparation . ' . . . . . .
prep e(s)tferlglc)alltgolnnc%%lysts are iron, cadmium, cobalt, lead, zinc, antimony, magnesium,

titanium and tin catalysts in the form of metals, metal oxides or metal salts.
However, the polycondensation can also be carried out in the liquid phase in the
presence of diluents and/or entraining agents, e.g. benzene, toluene, xylene or
25 chlorobenzene, for the removal of the condensation water by azeotropic
distillation. For the preparation of the polyesterpolyols, the organic polycarboxylic
acids and/or polycarboxylic acid derivatives and polyhydric alcohols are
advantageously subjected to polycondensation in a molar ratio of from 1: 1to 1:
1.8, preferably from 1 : 1.05 to 1 : 1.2. The polyesterpolyols obtained preferably
30 have a functionality of from 2 to 4, in particular from 2 to 3, and a hydroxyl
number of, preferably, from 20 to 200 mg KOH/g. Furthermore, diols, triols and/or
polyols having molecular weights of from 60 to < 400 may be used as compounds
reactive toward isocyanates, for example aliphatic, cycloaliphatic and/or
araliphatic diols of 2 to 14, preferably 4 to 10, carbon atoms, e.g. ethylene glycol,
35 1,3-propanediol, 1,10-decanediol, o-, m- and p-dihydroxycyclohexane, diethylene
glycol, dipropylene glycol and preferably 1,4-butanediol, 1,6-hexanediol and bis(2-
hydroxyethyl)hydroquinone, triols, such as 1,2,4- and 1,3,5-
trihydroxycyclohexane, glycerol and trimethylolpropane, and low molecular
weight hydroxyl-containing polyalkylene oxides based on ethylene oxide and/or
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f enders and 2uieehd BRusliisgyanates and polyphenylpolymethylene polyisocyanates (crude
MDI) and mixtures of crude MDI and tolylene diisocyanates. Mixtures containing
at least two of said isocyanates may also be used. Furthermore, modified di- and/or
25 polyisocyanates containing isocyanurate, biuret, ester, urea, allophanate,
carbodiimide, uretdione and/or urethane groups, the latter also referred to below as
urethane-modified, can be used in the novel process. Specific examples are:
organic polyisocyanates containing urethane groups and having NCO contents of
from 50 to 10, preferably from 35 to 15, % by weight, based on the total weight,
30 for example diphenylmethane 4,4’-diisocyanate modified with low molecular
weight diols, triols, dialkylene glycols, trialkylene glycols or polyalkylene glycols
having molecular weights of up to 6000, in particular up to 1500, modified
diphenylmethane 4,4’- and 2,4’-diisocyanate mixtures, modified crude MDI or
tolylene 2,4- and 2,6-diisocyanate, examples of di- and polyoxyalkylene glycols,
35 which may be used individually or as mixtures, being: diethylene glycol,
dipropylene glycol, polyoxyethylene, polyoxypropylene and polyoxypropylene
polyoxyethylene glycols and the corresponding triols and/or tetrols. Also suitable
are NCO-containing prepolymers having NCO contents of from 25 to 3.5,
preferably from 21 to 14, % by weight, based on the total weight, prepared from
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can be effected at customary temperatures in the presence of known catalysts, for
example phosphines and/or phosphine derivatives, amines, alkali metal salts, metal
compounds and/or Mannich bases. Trimerized isocyanates containing isocyanurate
20 structures are also commercially available. Isocyanates having biuret structures can
be prepared by generally known processes, for example by reacting said
diisocyanates with water or, for example, diamines, a urea derivative being formed

as an intermediate. Biuretized isocyanates are also commercially available.

25 The reaction according to step (3) is carried out under the conditions known to a
person skilled in the art. Suitable reaction conditions are described, for example, in
Becker, Braun, Polyurethane, Kunststoffhandbuch, Volume 7, Carl Hanser Verlag,
Munich, 3rd Edition, 1993, pages 139 to 193.

30 If required, further, low molecular weight compounds may also be present as
additives in the reaction according to step (3). Such compounds can act, for
example, as chain extenders or stopping reagents. For example, primary amino
compounds having from two to about 20, for example from 2 to about 12, carbon
atoms are suitable for this purpose. These are, for example, ethylamine, n-

35 propylamine, isopropylamine, sec-propylamine, tert-butylamine, 1-
aminoisobutane, substituted amines having from two to about 20 carbon atoms,
such as 2-(N,N-dimethylamino)-1-aminoethane, aminomercaptans, such as 1-
amino-2-mercaptoethane, diamines, aliphatic amino alcohols having from 2 to
about 20, preferably from 2 to about 12, carbon atoms, for example
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tetramethylbutanediamine, N,N,N’ ,N’-tetramethylhexane- 1 6 diamine,

25 pentamethyldiethylenetriamine, dimethylpiperazine,
N-dimethylaminoethylpiperidine, 1,8-diazabicyclo[5.4.0Jundec-7-ene, 1,2-
dimethylimidazole, 1-azabicyclo[2.2.0]octane and 1,4-diazabicyclof2.2.2]octane
(DABCO), alkanolamine compounds, such as triethanolamine, triisopropanol-
amine, N-methyl- and N-ethyldiethanolamine, dimethylaminoethanol and 2-(N,N-

30 dimethylaminoethoxy)ethanol, N,N’,N*’-tris(dialkylaminoalkyl)hexahydro-
triazines, e.g. N,N’,N’’-tris(dimethylaminopropyl)-s-hexahydrotriazine, preferably
triethylenediamine, pentamethylenediethylenetriamine and/or bis(dimethylamino)
ether; metal salts, for example inorganic and/or organic compounds of iron, of
lead, of zinc and/or of tin in customary oxidation states of the metal, for example

35 iron(IT) chloride, zinc chloride, lead octanoate and preferably tin compounds, such
as tin(II) compounds, in particular tin dioctanoate and tin diethylhexanoate, and/or
tin(IV) compounds, such as dialkyltin di(isooctylmercaptoacetate), dialkyltin di(2-
ethylhexylmaleate),  dialkyltin  di(2-ethylhexylmercaptoacetate),  dialkyltin
di(isooctylmercaptoacetate), dialkyltin dilaurate, dialkyltin dimaleate and
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catalysts mentioned by way of example can be used individually or as mixtures

containing at least two of said catalysts.

10 If required, conventional substances may be used as assistants and/or additives in
the novel process. Examples are surface-active substances, internal mold release
(IMR) agents, fillers, dyes, pigments, flameproofing agents, hydrolysis stabilizers,
fungistatic and bacteriostatic substances and UV stabilizers and antioxidants. The
use of pigments and/or dyes for obtaining tinted/colored moldings is also possible.

15
The concomitant use of a solvent or diluent for the reaction according to step (3) is
generally not necessary. In a preferred embodiment, however, a solvent or a
mixture of two or more solvents is used. Suitable solvents are, for example,
hydrocarbons, in particular toluene, xylene or cyclohexane, esters, in particular

20 ethylglycol acetate, ethyl acetate or butyl acetate, amides, in particular
dimethylformamide or N-methylpyrrolidone, sulfoxides, in particular dimethyl
sulfoxide, ethers, in particular diisopropyl ether or methyl tert-butyl ether, or
preferably cyclic ethers, in particular tetrahydrofuran or dioxane.

25 The present invention also relates to a polyurethane obtainable by an integrated
process comprising at least the following steps:

€9 epoxidation of propene with at least one hydroperoxide to give
propylene oxide;

30 2) reaction of the propylene oxide from step (1) or a mixture of the
propylene oxide from step (1) and at least one further alkylene
oxide to give a polyether alcohol using at least one multimetal
cyanide compound as a catalyst;

3 reaction of a polyether alcohol from step (2) with at least one

35 isocyanate.

Novel polyurethanes are distinguished in particular by a low content of impurities,
for example C6 compounds. The novel polyurethanes are thus particularly suitable
for the preparation of polyurethane foam, polyurethane cast skins and elastomers.
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an integrated process comprising at least the following steps:

(1) epoxidation of propene with at least one hydroperoxide to give
propylene oxide;

2) reaction of the propylene oxide from step (1) or of a mixture of the
propylene oxide from step (1) and at least one further alkylene
oxide to give a polyether alcohol, in particular by using multimetal
cyanide compounds as catalyst;

3 reaction of a polyether alcohol from step (2) with at least one
isocyanate;

4) foaming of the polyurethane obtained by the reaction according to
step (3).

Processes for the preparation of polyurethane foams are described, for example, in
Becker, Braun, Polyurethane, Kunststoffhandbuch, Vol. 7, Carl-Hanser-Verlag,
Munich, 3rd Edition, 1993, pages 193 to 265.

In a preferred embodiment, the present invention relates to a polyurethane, the
polyether alcohol used for the preparation of the polyurethane and obtainable
according to step (2) having at least one mixed block of ethylene oxide/propylene
oxide units.

The present invention also relates to a polyurethane, the polyether alcohol used for
the preparation of the polyurethane and obtainable according to step (2) having at
least one terminal propylene oxide block.

Such polyurethanes are, for example, suitable for the production of moldings, in
particular moldings of flexible polyurethane slabstock foam. The low content of
impurities is advantageous here since troublesome odors which may emanate from

the flexible foam molding therefore do not occur.
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of moldings.
10
Novel moldings are, for example, mattresses, cushions, moldings for interior

automotive trim or upholstered furniture.

Specific examples of novel moldings are:
i5
- flexible foams, in particular mattresses, moldings for interior automotive
trim, for example automobile seats, sound-absorbing moldings, for example
floor carpets and/or upholstered furniture, sponges, cushions, pillows, seats,
upholstery for office chairs, backrests and orthopedic products;

20 - thermoplastic polyurethanes, in particular for use in cables, tubing, animal
identity tags, railway pads, films, shoe soles and accessories, bandage rolls,
ski tips;

- cold cast elastomers, in particular for use in sheathing of lifting and
carrying belts, fabric coatings, coating of conveyor belts, impact protection

25 components, industrial edge protectors, toothed belts, sieves for abrasive
bulk materials, scrapers and share bars, transport stars and rolls, roll
coating, floor protection mats for heavy construction machinery, casing
components, coating of deburring drums, pump components and pump
casings, outdoor pipe coatings, container linings, vehicle floor mats, pigs,

30 cyclones, heavy-load rollers, deflection pulleys, guide pulleys, guide rolls
and fixed rollers, idler pulleys, special coatings on conveyor belts,
hydrolysis- and abrasion-resistant chute coatings, coatings on truck loading
surfaces, bumpers, clutch components, buoy coatings, inline skate wheels,
special rollers, high-performance pump components;

35 - flexible integral foams, in particular steering wheels, air filter gaskets,
gearshift knob, cable sheathing, container casing, arm rests, shoe soles of
polyurethane;

- polyurethane coatings, in particular for floor coverings, finishing of

materials, such as wood, leather, metal sheets;
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as construction material;

rigid integral foams, in particular for use as construction and decorative
elements for indoor and outdoor use, complex furniture, interior automotive
components, skis and snowboards and technical functional components;
RIM foams, in particular for the production of finished articles for exterior
use in the automotive sector, such as front and rear skirts and door sill scuff
plates, and in the commercial vehicle sector, such as large-area claddings,
fenders and wheel housings;

thermoformed foams, in particular for the production of ultralight
composite structures, for use as a roof cladding element in vehicle
construction;

semirigid foams, in particular for the foam-backing of films, skins or
leather and fiber-reinforced bearing components, semirigid foams for the

production of sliding roof linings for sunroofs or door side panels.
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propylene oxide;
(2) reaction of the propylene oxide from step (1) or a mixture of the
10 propylene oxide from step (1) and at least one further alkylene
oxide to give a polyether alcohol using at least one multimetal
cyanide compound as a catalyst;
3) reaction of a polyether alcohol from step (2) with at least one
isocyanate.
15
2. An integrated process for the preparation of a polyurethane as claimed in

claim 1, wherein the hydroperoxide used in step (1) is hydrogen peroxide.

3. An integrated process for the preparation of a polyurethane as claimed in
20 claim 1 or 2, wherein the propylene oxide obtained in step (1) contains

< 1 ppm of C6 components.

4. An integrated process for the preparation of a polyurethane as claimed in
any of the preceding claims, wherein the epoxidation according to step (1)

25 is carried out in the presence of a titanium-containing zeolite catalyst.

3. An integrated process for the preparation of a polyurethane as claimed in
any of the preceding claims, wherein the multimetal cyanide compound
contains zinc, cobalt or iron or two thereof.

30

6. A polyurethane obtainable by an integrated process comprising at least the
following steps:

(1) epoxidation of propene with at least one hydroperoxide to give

propylene oxide;
35 (2) reaction of the propylene oxide from step (1) or a mixture of the
propylene oxide from step (1) and at least one further alkylene



-10nn 10nnI S810°/mn&' ()-

SB10%& ()-'!1 " y."109%/NV& ()-s! y. " 10%Q& () - SOM <WUSNL! | +y"10% "' & ()-! y"10

o0& ()1 y"10%‘"&' ()-11"y"109%"& ()-! y"10%& ()-!y" 10%°h?h& ()->uVva!l 11t 10%

& ()- @10% & ()-L10% & () 10% & ()- 10++ 10++

10++ " y" 10%+& () ->q) WU3uVA! 1" | " 10%& $9= | Y" nt 10% t &PT POODRBIGHeER: () -1 ~&
1097 () -1 i 10% { Eckide! @ogmeww,(eihemml Ling. A7ELAOMK Ghitimeta

t17nm 10998 ()-! -1"10%, & ()- 11 ()-"1&1"109%"& ()- " '1"10% D& (

)-3gH 101y" | 7nt 10s100@¥Age 0%8‘6%@@)“3 & ()- 9109%%& ()- SGLO%Z& ()- 10

10S$} [ 9H (3)  reaction of a polyether alcohol from step (2) with at least one

10! 1 y" 109228 ()- 110" ye h0%E () - y" 10058 () - @10%&: ()-! ef "10%: ()-!& 3
10%=8& () - $DWX9H
10! 1" y" B09ZZ&' (). 1002Z& ()-1:1*10% . & ()-1 y"1002Z& ()-!+ y"10%& ()-!~y"10%

X)Ifga((j? ngNgg?gl . He g?kg%a%a]éz:aﬁ claﬁ@?ﬂ;‘g&lﬁ?ﬂ Gwherdig 3kt pal %ﬁkfalsilgﬁggéd]ggg?] CA
adi n c
"Def aul t Par agr apPr the RIGPRESON OEseBotyEhg pg%%ﬁym@ﬁle accordmg to step (2?

uj $p’ \ * - i 04t 79p=Ghi UEXdshe BixaABIDIN SPEIORTETdeTpOphieYe BeidBAl.al Cour i er
New'h Root EntryWrdDocunent w '"#$%&' ()*+, - /0123456789

<=>?@\BCDEFGHI JKLMNOPQRSTUWKYZ[\ ]~ " abcdef ghlj kIl mopqgr st uvwxyz{ | }~
10 8. A polyurethane as claimed in claim 6 or 7, wherein the polyether alcohol

used for the preparation of the polyurethane and obtainable according to
step (2) has at least one terminal propylene oxide block.

9. A polyurethane foam obtainable by an integrated process comprising at
15 least the following steps:
(1) epoxidation of propene with at least one hydroperoxide to give
propylene oxide;
(2) reaction of the propylene oxide from step (1) or a mixture of the
propylene oxide from step (1) and at least one further alkylene
20 oxide to give a polyether alcohol using at least one multimetal
cyanide compound as a catalyst;
3) reaction of a polyether alcohol from step (2) with at least one
isocyanate;
) foaming of the polyurethane obtained by the reaction according to
25 step (3).

10. A molding comprising a polyurethane which can be prepared by means of
an integrated process as claimed in any of claims 1 to 5 or a polyurethane
as claimed in any of claims 6 to 8 or a polyurethane foam as claimed in

30 claim 9.




