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Integrated preparation of polyurethane foams The present inv

~to an integrated process for the preparation of pol yurethanes froaklw*
i socyanates and pol yet her pol yol s and/ or nodified pol yetherols 10 ich are

obt ai nabl e using propyl ene oxide, in particular by udFQPUPOPEIITEKes cyani de

conpounds as catal yst, the propyl ene axide being prepared by epoxidation of

propene with at | east one hydroperoxide. In addition, the present invention

relates to pol yuret hanes which can be prepared by a noveI proce

mol di ngs WiASIQREGINAIpDLY FH.EDe prepared according to the@m,ﬂwmmmmmw

15 Pol yur et hanes prepared according to the invention are partic

suitable for the preparation of pol yurethane foans, pol yurethane ca§#%skins

and el astoners. The properties of the pol yurethane, such as nechani cal

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 ®Hl owi ng agents Untegrated prepdnatiohaf polyweethtinefdame of t he pol yet her

al cohol s has a consi derable effect on the propertles of the polyurethanes

obt ai ned. t he

process for the preparation of the polyether alcohols and in particul ar by

the 2.5 Propgl bi&endlflehish RERRESS Mrmtegeumr BRREQ! FANARI pidigrafbAdfl N

mat eri al s. uct | on  of uritieés in gl}oropy e e oxi de and/or
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dermandi ng pol ret hanes, whi ch are, as posm%@&agof od rous
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Dai m er Chr ysfl propéiie With atORastf omkahydroperbtide2 @b ladgditioac theb pesent niaxentiom

em ssi on VZtJetSéS sct@ e B%ré%ﬁéﬂefs%& éa%tﬁe eﬁ&f@c?f)?g%%%lgﬁ e]% af Pl &8@&@ o the

condensabl as rmand Ior v parts
one hand, tWeichgpataing e@yurﬁtttanepmmdraé@qréweéo Ff@ddwtmloﬁany cases to
conpoupls having an intense odor. This restricts the use of the

pol yur et ha ur et hane f On. t he, ot her hand, iti es
lead to noﬂ@tslwret aB?%PfePareg QCCOT%PgGBG%@ZS@W‘t@& PEEHSY, r%P“éﬁlﬁﬁnEﬁH
particul ar meparhtial efpudhgethahe fdantsepolgerethaae tasnskinoaad elastomerst he pol on s
conpared with the theoretical initiator functionality and hence result in a
significant deterioration in the nechanical properties, in particular, for
exanpl e, teHed Ipeopsrtiesngf tihe gobyvgethanen, suclkezas mecrmicel msﬂp@tmeragd hedori gi dity

and 5 apr asde%@n(ﬁ ) ﬁéxﬁ@&lﬁrly RIRY ?é%%nq}ib %cyaff{at‘e@%& oBrlétHeP@chﬁkﬁMsdaf ocesses
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scrib for exa In Weis Ar pe,
| ndustriel | @egarﬁp%reﬁen %ma@ 09%941 %fheatgowm %ﬁ?grérﬁseﬂtw RAgicy Sf rﬂaepag
288 to 318, sthaturt bethdi pivkvastaidolshas a considerable effect on the properties of the

polyurethanes obtained. The properties of the polyether alcohols are influenced 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



" 10°it contains substantial inpurities. The contamnation is in a range from

5 to 100 ppm Polyether alcohols can be prepared, for exanple, by base- or

~acid-catal yzed pol yadditi on of al kyl ene oxi des with pol yfunctional

initiator conpounds. Suitable 15 initiator conpounds are, for exanple,

wat er, al cohols, acids or amines or nmix2ures of two JF 0085288/ Kesf . The

dlsadvanta ratior I ensi ve
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mechani cal e n i rength

cH:r L if§s e?ém%l@ iR WL gf’l .fxapr ne'i\éﬁ%[ﬁél% géeanﬁs‘égi idemid,” eng

and el ongat on he secondary conpoun condary reactlons
of the baseVCHrVa%ﬁﬁygnbﬂﬁaI%Edlt@anp%|2§ﬁ tar é neascbe disadyansagstthatn some

cases f§ OGPl QHfIRUATSBREES ihpudtRs. ABkYebneihmagon Exanmd @ﬁlg@rﬁoﬁ| gdelydes, in
particul ar ﬂ#) nal dehyde, cycl oacetals, allyl alcohols and the reaction
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al ready present in the propylene oxide can |lead to contam nation of the

pol yur et ha red artic ecul.ar_wei ght. ¢ ounds whi ch
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an obj ect oWhicheregHissiana signifieant slsteriorasiony ing theameehsnical profertisseohepar at i on
of pol yur et hap@ethwhé, GR pattichRP thsitX RN IVMdUIehdatieat | on steps for the
starting materials and’ i nt er nedi at es, gi ves pol yur et hanes whi ch have a | ow
content of inpurities, in 2 0 parti cuI ar of |ow nol ecul ar wei ght conpounds
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di t ti f
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epoxi dat i onthef Ppl’Y@Fﬂéh?élevm l%xaramles east aldlebydgper mpdra@txqtd@ tpsoRjPRadelyépy | ene

oxide; - --¢ )an&ﬁEt hl‘Py‘l a@éohbﬁ%n@ﬁﬁ@%a%ﬂ@n %cﬂﬁtsfﬂh@xfébﬁtm z(ulc)m@t'iveaarﬁl‘ xture
of the propg)énene OXI from, step Iene

nd a st o
oxi de to gi PERIEIRndust rI‘F‘ér arg| ‘é‘ﬁﬁéﬁ‘mgllynded’é?“tdil%lpﬁg’e ‘ﬁ%laﬁa PﬁI]Y‘ErF 30

cyani de conphidhtavasttiealdat ysire ododesseact i on of a pol yet her al cohol from
step (fg with at | east one isocyanate.

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.



In'the context of the present invention, polyether alcohols are understood
as 3 5 neaning in particul ar pol yetherpolyols and nodified pol yetherols

“which are obtainabl e usi ng propyl ene oxide. For the purposes of the present

invention, hydrogen peroxide has proven to be a particularly suitable
hydr oper oxi de for the, epoxidation accodding, to stePKq§0005P8%/Kes 4 - PF
0000052857/ 4§&s 0¢AB26% dBYcFBE QS;r@éé%§ 'f&iethEgﬁeﬁa?e?can' %&?&H&ﬂﬂ@&d@b{z al ) from

hydr ogen and oxygen or. 1n sit cti1on acco In a
preferred effcReAdditipmaepstionent qtAviert ioide pad ewrepléle%wéﬂ@s “ﬂ@l ah

i nt egrat ed fanpicReHstdt6r cdnfifoupte Rbthe breRBnd@fofa Melkiete chafigs cdigound.

hydr operoxi de used in step ( 1) being hydrogen peroxide. The epoxidation
according to step ( 1) is disclosed in principle, for exanple, in DE
10055652. 3 'Hnd, farrdximple) aVOnd0/a8887 dmatrittesshohisd obpdpgtherpalyols, prepassdanpl e 10

o 19847029 fE FauaERt: Svarile clRE S uRpoRtieds dxte, r e sbmatiiita, 10
whi ch is heefefigxiblecpolperctiraad foams.t Howavérs ¢hey prablarheezwit that eyen tsimallpr esent

appl i cati O%mﬁiﬁtﬁ%ﬁ%ﬁﬁhfméshﬁl 29310 q_ﬁl h@Bxﬁa%ClQMi't@goétﬁlgséieﬁle(x%hltml?étﬂpy| ene
oxide is obtained in high_ purity. wgopy ene oxi de co %al ns in

particul ar Waﬂldﬁp%tﬁsbﬁn@ﬁh%ﬁp@dﬁ% thq r"i‘CE1 Enthexcatalyst ne aletemt

i nven':] 1(}Dn, ﬂﬁauemapﬁumdﬁmlweﬂldﬂm?dﬂs\bnﬁﬂ aaéalf@aylpﬁ@sz mrthepajppleae ox1dﬁ

2- et hyl pent an t ent - 1- exenes, suc exene,
ooy Derkan R i R R o pE e, BoiSERRS AERTERTC T PR, 1RECY
functi onal molopsr fweight lvempoasds odhish siesuly iof amh@dcml datoydee, mar hexyl i c
acids, alc S t€ r e | R thd 6 pr opane
derivati vegﬁ%tﬁonﬁgﬁ%ﬁgﬁl %631 1 %%EP%@&SOCSQ% Olq{%gt I vesth'E oé)tﬁff Sehyde,

pr opi onal dePXjdreor @é@pbmerlc@nresheqtamareé|th165r1=fr@ma§hoby expeniye purification

et hyl pent ags, Aldehddes MHEKRMes KR %@eneﬂﬁ%h&pw@éms%guﬁué nmet hanol . The
propyl ene oxi'de obtained in step 1) may al so contain, as further
secondary conponents, up to 100, in particular up to 40, ppm of nethanol
and up to 1B,is pu ebjeciadi the ppescnt vhveion of praciet al plebyss dor (he phepapaiondofim t h

ther k '
Gescr i bod. TPAEEATENAEE, o eRRALR pﬁﬁf%%%?ﬁ%fﬁ e By miflis o ©
Cheni e, VCHINdnfesge wsmwmpolmmﬂ@ae& wbw lmg@slowg@nte@t of gnpuritiesnivel st ep

(1) 86 ves% QM &ﬂ@w%lé’ﬁllm&@hm ub8d NaviParCRRndebdGt i on with C6
conponent s 5 and contains no organochlorlne inpurities. In a further

enbodi ment, the present invention therefore relates to an integrated
process forWtehlawlarﬁupad ahatomlsabbﬁctptsl ydhi®leipaecordifg tprphesationxbgeanobt ai ned

in step (1). conta 000052857/ Kes
Sui £ abl e cORGE Ghe R TR Rkt il bPobpiiipe, gmBrging a SRL IR "r o1
exanpl e, i nfodBwirgstéis: 652. 3.

25 @) 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



5 I'n the novel process, the reaction of the propene with a hydroperoxide,
in particular hydrogen peroxide, takes place preferably in the presence of
a catalyst. Possible catalysts for the conversion of the propylene into
propyl ene oxide are in principle all catalysts, preferably all

het er ogeneous catal ysts, which are suithbl e for the &S P 1%%ver si on.
10 Prefer aQJaﬁ b@sp%ba?éii altyiaé ﬂle%@ctiohca@@ofamgqb (EOlBhihSArokeR @@ sk y@ni i C

mat eri al , % eolite. 8, Zw}vvhl ch conprise a titanium, vanadi um,
chrom um , i HBP%J € regqtiqn aceEdRR AP or zirconi um contai ni ng zeolite as
por ous oxi di ¢ mat erl als are preferably used. 15 In particular, zeolites
exi st whic cont.a no ;al.un nu I pr esent
i nstead of Oah%re fl m@drf] 1 {Hﬁ H@%sehplq\o?%tgc{h lrh}n’ ?CE} la'llgﬁ]af%%_tg \“IE %ﬂaéd
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0 311 983 Oﬁé;&é@yﬁi&é@kﬁ&%@ 978. It is known that ti tani um zeol i tes having
the MFI structure can be identified froma specific pattern in the
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ni obi um, 9|§2 1251 RR %47%@6’82533“%'3 %’FF 'Igtnﬂ)ﬁ?@éd i eﬁeh@%‘vﬁ'&

Z€0 the X-ray
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FER, G5, Cg\ﬂ:_cﬁ oudgs), | FR, | SV | TE, JBW KFI, LAU, LEV, LIQ LGS, LOV,
LTA, LTL, LTN, , MElI, MEL, MEP, MER, MFI, I\/FS, MON, MOR, MsSO, MIF, MIN,

MIT, MW MMV NAT, NES, NON, OFF, Osl, PAR, PAU, PH, RHO RON, RSN, RTE,
RTH, RUT, 9AGhe SafiextSBEhe B8Sent SBentiSFC6 SGTpo 8O areSTikKlersgdod aS‘ﬁEaniﬂ'gR
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catal ysts are rererre o I'n and TS-3 and
titani um zedtohods perdatengnethylpentanes, @methex@es év@mepmhowp@wamet@dz eolite
may al 39 bepmpgahsioned as being preferred. A heterogeneous catal yst which
conprises the titaniumcontaining silicalite TS-1 is particularly
preferably used-in the novel process. 15 In a further enbodi nent, the
present i nvEld prapylehe roxider ébtaiabdtiestepq 1 pmayrdleg cattaid, ps réss sé@mdaﬂye

preparation I thn i da t

bei ng carri e%ﬂ Oa}ltel%g ?tg ra)r%(‘-,\g% élg%gﬁp%z%o{“? tfg) ?qﬁ&h%}%lla%d;&fg) cul ar of a
titani urmonprafembigulaé@mpmnoéawé}létthydﬁo According to the invention, the
propyl gne oxi de obtained by the epoxidation according to step ( 1 ) is
converted in the presence of suitable cat al ysts into a ollgﬁt her al cohol .
Exanpl es of Cempaiedswish ther knoyar proceises ferafiepprsparation of yReRyleneypXidianyl e
ﬁl léal l get a\bvh@n%rald@dﬂuae £33 dxaniphd, ah Wﬂé@fﬂeﬂe&rpel mdmafrieuetm@anisaw U(T- 25
ydr oxi eo ot a r e. or net a tes sodi um
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pent acyé ori 81% cotl)lPariﬁ)g]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..



fluoride etherate and bl eaching earths, and heterogeneous catal ysts, such
as multimetal cyanide catalysts. 30 After the synthesis, the catalyst is
~usually renmoved by neutralization, distillation and filtration. In the case
of the multinetal cyanide cataIyS|s the catalyst is filtered off, its
content is reduced by filtration and/ of5it remains |dWHMKm@52&%WK@?OI 35
In a very preferred enbodi nent, the reaction to give polyether al cohols is
carried out_in the presence of nultinetal cyanide catalysts. In _the
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m xt ures of oi’ FﬁS‘Ee‘ Dt gy QStFn'guél OIﬁa?tzf%ﬁfnz{ %’xé P%téonarpgp%{fl? phat i c

1, 2- al kyl enslditiondty frfm 2 latticd vdnaﬂlmnbandomt,he ﬁnﬁrared(afpg)dm (IR) ray labous. 3901 de,

1,2-b u%(g ! en&nm)éhgechusz 1?@p?11(>1§£ gletnaﬂﬂeé of P}?fs Ioﬁfrhéjt‘f)h? lmiat Ic

1, 2- al Kyl ene oxi des o car on at ons, atl ca ene
oxi des, f orPhagesapl e cycl opent ene oxi de, cycl ohexene OXI de or
1,5,90yc|ododecatriene nonoxi de, and araliphatic al kyl ene oxi des, for

exanpl e styrene. 3 5 oxide. For. the pur s of the present .inventi on,
et hyl ene ox$%1 ficy ‘i"ﬂgﬁg‘?éyp‘irﬁpé‘r‘i@““rf ‘g‘ﬂﬁ?eiﬂﬁlt’an@r e b BIRPEand™ st yr ene
oxi de, vi nygcmnanmnﬁ amﬂckmbmudeemmadmg zeofites HaFin@QOPEHARIS/EOKEesstrickirer es

thereof ,wi t| o) I p I e | ene

oxt e 29" RSBl Hoek SR AL LAY deRlls AR ATEP AT Akt oARY,

1, 2- epoxyprAENné\ETfAFGn/’EddAfNomE@ AHB YAERABXi a8 Yo AHTnédNAccor di ng

to step ( labe, §ﬁ> . RTOUATREAPE KT eNRWST A%V WS BES€ BIK|, BOG,

possi bl e, accor ing to 'the invention, to use a

CAN CAS CFl, CGF, CGS, CHA, CHI, CLO, CON, CZP, DAC,
DDR, DFO, DFT, DOH, DON, EAB, EDI, EMT, EPI, ERI, ESV, EUO, FAU,

35 FER, GIS, GME, GOO, HEU, IFR, ISV, ITE, JBW, KFI, 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, OS], PAR,
PALLEWH,RHO,RON,RSN,RTE,RTH,RUT,SAO,SAT,SBE,SBS,SBT,
SFF, SGT, SOD, STF, STI, STT, TER, THO, TON, TSC, VET, VF], VNI, VSV,



m Xture of the propyl ene oxi de obtained according to step ( 1 ) and at
least one further alkylene oxide. However, it is also possible for the

pur poses of the present invention for the propyl ene oxi de obtai ned
according to step (1) and at |east one further alkylene oxide to be added
in succession. 10 The pol yet her al cohot&-obtai ned by FRe0QEE83BKeaccor di ng

to step (2)wHywaoy Ry tnd ZON ShaiTiee andpk&ﬁﬁxeﬁt JetehiELSE twid6r Sibfelistt ur e of
the polyether al cohol s can be control]ed wthin WIO?e ranges bypﬁ"g%tlabl e

reaction cothgiaboyeraentmmed Sugturess ditapiym:gonipining,ge haying thee
accordi ng tensuecn CR)-5 HiRcARS afd hﬁ'ﬂwr&l@fe @saqmsw for us8 114\%&5109&/ prb&?szs The

pol yet her coh i ned accordj

nodi fi ed fg# e? Bg?'ﬂ%ﬁ t‘é%!"d‘b‘Pdioﬁ Bg§? ?%z&l%?glfﬁ}'l‘ thS?i%g(fﬁj ?red

pol yet her ol ZSM-£2 strugpaet | cul ar graft pol yet her pol yols, in particular those
whi ch are prepared by 2 0 pol yrreri zation of styrene and acrylonitrile in
the presence of polyetherols, polyurea dispersions (PUD polyols) V\/m ch are
prepar ed byTitademi zeglithsi yingathat IeMELdWaﬁ‘IHl@\éEertxﬁé sghelgEnate tgfbe

pol yet her ol RoadBd RBHAS 9513(@0%}1?7 ﬁ@fe)fr%@dfé?tth@(hby@ obd3b Pspmﬁmlyslheml ch
are prepared by reacting dii so%#:imat em %1 no, al.cohol s i nFé resence
of pol yet heti@nm-oentainmng zeqlite Al yds Whighage fefeed(o ip gpngral s c?ut in
the presencendTS3 md titakkindlzesltag haing anipnics dtrastute Baimdipiols with b(ﬂbJ e

catal ysts ar escri n.WD .99/ 16775 and DE 10117273.7.
Accor di ng t%)Qgﬂemla}‘ﬁgﬂg’%%enuloﬂecgég)tﬁl%wﬁfmrﬁﬁirt| nmetal cyani de conpounds of

the formula | are used as catalysts for the 3 0 reaction according to step

(2): M aLNQACil.\&é}Bgér@on cétﬁl??tg@ﬁi’c‘%@on@nses Maek IﬁglncorMmf % Aicalifa$s-1one

metal ion selecte rom-t roup consi st ng , Fe3+, Co3+,

Ni 2+, Mh2+, is@etticulagypreferabdy ysadn the nyShprosass+ Va+, VS+, Sr2+, Wi+, Wb+,
Cr2+, 3+, Cd2+, Hga+, Pd2+) Pt2+, 9 - PF 0000052857/ Kes VZ+~ |\/gZ+~
Ca2+, Ba2+, La3+, (Ce3+,

+
and Ru3+, M\&%theétem%@e%éh%Fé‘Fm IBYFnélé’PetB‘%ng)r? Ir%lme? iR aﬂrll}i?gra&%ﬁa sting
of 5 Fe2+, p®@3ddss foiothe prépadationf2ipolindthand/4ke epdBidatiGn Aecording to steh3F) Ru2+

and I3+, -y & 2Ky m&ﬂ%ngﬁ&{ﬂ gg?fah%gggeiéhggpﬁrm@rﬁcﬁ& %%B&nﬁﬁhe“ ed

fromthe group SOnsT st 5 car bonat e

cyani de, thﬂﬁﬁyaﬁ@ﬂ@0h®§@@%§hate cyanate, carboxylate, oxalate, nitrate,

ni trosyp, hydrogen sulfate, phosphate, dihydrogen phospate, hydrogen
phosphat e or gggrogen carbonate, L is wat er - m EClble | i gand s%lected from

the group cHREGrmENlp dhe inyenfienhthespropylgas axide opisly ths [ap¥idation
pol yet her s, a@stdifg to idpy €Dt B Sonvetbd dartheaésencal o€ agitatden cdedystp iritoreer Y,

d h |
Secondary apdyLBE! MRDIG LSSl SR B ASNEIED 05 LT Sidhhat oo,
2 0 - k is exdmpletalkahi metal rmdgdkalgweemrér metvémydrowtpéalm p@rtlzcelao saﬁmm Pis

an orgapi ¢ gofhkidyCor po@assfﬁm G dﬂ))ﬂ& %?dal'ﬁaﬁr fiet®! Qe8RS0 & Batsolifign
el ectroneutrality of 1 3, ound i's ensured, it, bein oiglblefor_

c to be 0, megylaet ?Réh‘HBnﬁBb’laEﬁ thﬁiﬁw&l r?fﬂyé‘ttﬁl FsPefaspiye isoprprylate
i nteger greadigic dahﬂy”lstQ f@f exdinple Iamds 3cids,-suth ak antimeng pentachidegs ident | y of

one anot her fludfide ether% and! b?eacfunt egar{hs,gra?lg t Eétertogghneogs O(:ratafil}rrs?s,OSuch as
multimetal cyanide catalysts.
30
After the synthesis, the catalyst is usually removed by neutralization, distillation
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



- Exanpl es of organic additives P are: polyether, polyester, polycarbonates,
_pol yal kyl ene gl ycol sorbitan ester, polyal kylene glycol glycidyl ether, 3 5
pol yacryl am de, pol y(acryl am de-co-acrylic acid), polyacryllc aci d,

pol y(acryl am de-co-nal efic acid), polyacrylonitrile, kyl acr yI at es,
| ogpoostisy

pol yal kyl rret hacr yI at es pol yvi nyl met+dd et her, pol fKest her ,
pol yvi nyl ¥ 0 y Y RY:bleOfor 4R 1
pol y( N-vi n rro %:%Me{%@y@llgg g%\ly&iélr lh;t)o }\%/SIB ble ¢1 fgro&r ot

pol y( 4-vi r i érnm ytepp(éb yirsictoybe dreatgd; &nrcexasinie @Hefle Accor ng tp
0000052857llﬁeetlt1eﬁaacshitﬁtﬁe F{Qllrmén i GbY ekdntple Biedisies distTBAtRn, cSuacabla

copol ymers and nalefic a r|de C poI oxyl et hyl cel | ul ose,
pol yacet at d¥0CHHHIAS g‘?ﬁﬂ‘lg"ég %{(ﬁxlag@ %ﬁgpﬁgﬁggactl ve compounds, bile
acid orsits salts, esters or am des, carboxyl ates of poI yhydri c al cohol s

and gl ycoside 5 These t al yst.s e Where k
ond 91 YOS eSne Bk SR Bl igh g PO ALl BhaPtnamRa i ETer o
greater than smpr@) can petuatd aloss os évgetiey St 4ti lnast and fslmmtaékﬁlti@l oxidanor phous
catal ysts ZTE lﬁiﬁ%rﬁéie@%&lﬂe IR EhvE Ton 1'1 e%ﬁtag%ﬂé{esoxﬂég%lﬁc@&% various

preferred e ‘preterre o iment_ conprises catalysts of the
formul a (1 )knownggiadgersen; skilledip themécwbq et additign teithe REoRYlesr &idss at

| east e mﬂtélhéai‘&&br&ﬂg\fu ﬂ repéramaeta Qdill%t(héﬂﬂﬁd)li‘ol lab@aai@gand at
| east one organi | tive

embodi nent , OkSt‘?Ps&Qe Panalct‘]é“ FtHHtﬁfilcif ‘Htsg‘?s)&’i‘ét%a ﬁf’ ref(gfr%S? ly a

car boxyl at e;;artmneitembfcy dxampid elkyraetoxides dravingolrlogeat (hydlSugh noatylligst s are
descri bed i C f this enbodinment, crystalline

mul ti nmet al éélgl/%\%rée cgltwlﬁ l%gs&ugér}lgs %fee g((rl)r ed. Multinmetal cyanide catal ysts as
described in WO 00/ 74845, which are crystalline and | anellar, are

furt he.lem)r QJ& eQa Pﬁzf Werﬁﬁowyﬁrmtﬂ@&cﬁﬁlﬁé Mﬁt‘h@ ifVeRtiBh %@Wl@ﬂ: &Md&,0nbi ni ng

a net al solution with a cyanomata"P ate sol |on %Ftlonally
T

cont ai n botln SROBIERRFE, | il IRV -2amathyPreRagsni & ﬁ’PW@an Yjani c
l'igand and wpidepn2ldpo x‘t(mememgwmmeaddtetpox@p@t@eat 2- dpbﬁ}h-3atﬂd!h§ﬂpehnana

f d d t t t t [t t al
Pyant de. phabt PRRTERaR. o R ifenline, bl EXPeRY o, o hauPLiiqpgnd ia- ot @
recryst al | i epakyderanayt @ 2a¢poagtmdneanml ﬂJZHQJthVdQAPamedel@F@Qe}'c}@k)met@m,l bed in
PCT/ ERG) 1/ 0118 %ém?%?rgloh&(ﬁ@Ot(f'greggf(%r@gﬁ%n%modshﬂﬁafur&l{e tﬁﬁh&ﬁ‘)&?-' yats, T, a

and k are ndt [t1 met al ani de catal st;1 Wmch

contain a v@toéVPfﬁP%Il?i B Eepprgaitiey]) otheind- - eRareptwl ftf}eﬁ 2rFRREESHTOPYom 0. 5

to 30% by V&h&htb dy qu Qﬁ)l[l,l :{;4_@ﬁ§|)t}ﬂjut5& sfegRike 18- bpb)dypexﬂlybw&taﬁe &3fromb5
to 80% by wel ?ﬂ é{ e cat ai Y8l san b%ﬁrP t%drgtb@er by
vi gor ous st‘?pio ?)tﬁt FEPORIPIORY) 261 %‘C’Sgwct Yfing ‘1(

5,158, 922) . glymuae sanhylalil,ibemhhly\soae,ar4e(tdmsthylsbleft)bultan¢/\01,Gidp©88130 4-Such

mul ti oY StSyc ep ulg Rgs of. the
gener a° for PR By 3R fley° i BB CP ot BB M BBREne Y WIS Rk
organi c conﬁpﬁdluoﬁ@th)dljem@e Sieside,  3-(perfluorp W@BWFSQ‘BS?P’(@@ i b7t on
times and ngee BLMRIiAE,C1R6aRAIE-yBSet lidantioas eshdamiadmsnsfages of
t he cat al yst 8%‘08),]? %dh% descri bes ablfurt Z‘F’b\%’ar. ant of the catal yst

synt hesi s. ’f‘f?e?rénorﬁ*ﬁtletrf’ tal cyanide catal ysts are synthesized by an
incipient wetness nethod. These catalysts can |ikew se be used for the

| | A t di t
Theci mobnt s Etietar Xtfls S oHRSC L 2CHRILAERRLELY 7 o8 SLbAEafonfiy fi2 1 00 1O
nent i oned |¢xamlft)ﬁmlt1132bmdﬂqel aMdnﬁg)mdﬁrp%%rhdwlﬁmn%l@ﬁ@Gd ispbugylenee nore
econom cal 30 ﬂgﬁ,aaenﬁégtﬂgx ﬂesegldét R mtsawadm&lbatdrﬁst e@ycld\dﬁbﬁzﬁiéer the

catal ysts have s ter In t1on times and in sone cases %c{aﬁf

moder at e exdkHensrogidss.ofer xagple QyGlep@ene; ABiday FYGIohaxsne @9‘54’?1 feleatal yst s
t hus pr epar&dloededatShe dRofoxR@) rah@drah?ﬁatﬁﬁ@lkyllebedxidas MG 0drfid 8Grene

(pol ycar box I | c acids) and WD 01/04177 (zeolites). Consequently, the

cat aI El:f caFife easil y renoved. 15 A multinetal cyanide catal yst al so

sui t abl e accordi ng to the invention can be prepared, according to WO

01/ 04181, t | tLatahliet rr i e

catal ysts nayeicpated & nBEIASKCROGR. LR %ﬁiﬁ?.lzﬁ%&ﬁb@aﬂ%ﬂﬁene
oxi des to rﬁﬂ%ﬁﬂblﬁéﬁﬁs 22 QPOwbl&a@ﬁst@ma?tP%ld%aMfW exirangpprd a5y dggitedovel
process are nultinmetal cyanide conpounds which contain zinc, cobalt or iron
or two thereof. For exanple, Prussian Blue is particularly suitable. In a
preferred enbodi nent, the present invention therefore relates to an _
i ntegrated process for the preparation of a polyurethane, the nultinetal
cyani de conpound 2 5 containing zinc, cobalt or iron or two thereof.
Accordl ng to the |nvent|on propyl ene OXI de from step ( 1 ) or a mxture of

. . o g o, - o o




- 12 - PF 0000052857/ Kes N- et hyl et hanol am ne, di al kanol am nes, e.qg.

_di et hanol ami ne and N-nethyl- and Net hyl di et hanol am ne, and

trial kanol am nes, e.g. triethanol am ne and amoni a and pol yhydri c al cohol s,
such as nonoet hyl ene glycol, 1,2- and 1, 3-propanedi ol, diethylene glycol,
di propyl ene glycol, 1,4-butanediol, 1, hexanediol, @R@DeﬁzSﬁ/Kes

trimet hyl ol RAREN eher@F W AR OHe N dtiRr» ard QPabriduPdr]y? ekt bUC reRpévially efnsleakl y used

pol yet her pol yal cohol s are adducts of ethyl ené

i 1 h .oxi d(f %nd/ or pré@ll ene oxi de
wi th wat er ,0XifsndSraRAREPROPHIC NG| Mixiires Al ftBHENG PXie And 1,2 XPOX WP o |,

di propyl ene glycol, glycerol, trinmethyl ol propane, ethyl enedi am ne,
triethanol am.ne, .pentaerythritol, sorbjtol and/qr sucrose, individually or
as mixtur e2[E1 ‘P&dﬂﬁ’&?rtﬂi thé Pf%PyﬁfH‘& (?"r’lgeeﬂt’tiaﬁlr‘?fi afﬁ%rg}nﬁi © Sé?po&)sﬁtbnlg?%ﬁ’@gs can

al so bes usddrther dlkgefioonidefis akddoxtylsgiossiblel acquading calltlzr invhnsen, hawsag a

nmol ecul ar j f 62 : : i r r | ecul es
possessi ng l}g&c}%i%d#g? pé(?é}ﬁ%lse ﬁg@?ﬁé’ta&%ﬁ%?%%&ﬁ&gé (%%(Jasﬁep;@ zﬁgﬁ ?‘tolrgysgxoglggl e
hydroxyl grfouher, alkylepsapxifie Hewevends is alpo p@ssaﬁ@fqvém PeipesFs; of theopesent6209,

are al so suh{GRoR forl it MBhYIEAdS%idR!SbRlRBa @B RS s ¢ P) M8k ferstTneP (2)

can be reacted with 2 o, isocyanates according to step (3}. Step (3) may

fol | ow st egufthsr adylensgxjde F‘?lq fUCFSSMso possi bl e for an additional
step, 1 particular a purification step, to be carried out between step (2)
and step (3),. e pr r.e.ispcyanat es can be used.for the rposes of the
present in %X?tg?rnggo@l%ﬂgfahcgﬁbx ghet Fraction geopdipe 4p cséﬁﬁ)o{%v%ﬁ% s

obt ai ned f rtowesioepxdrdple, flack sevctwosiithertsichiae bfithegrobyepleer ababolswcen bewar d
eact on acenrgaPLh valic pEel Dy MBIt eatid PondiGaR, SuRhip et Tor the
pol yet her s,copgitipas fardhe reagiign accoriingicsiep (olajedessribed, dorgnagple. im§Phe 1 ke
may bejgisedoags77grt her OH conponents. Suitabl e pol yesterpol yols can be
prepared, for exanple, fromorganic dicarboxylic acids of 2 to 12 carbon
atons, preferably aliphatic dicarboxylic acids of 4 to 6 carbon atons, and
pol yhydri c "Elecfipdtser aieohbbrabitdiyedlaabedingfo &ep (2)k2n, if refuiredbbeymddified3 5 6,
carbon ato L es _of j 'CEEQR I k : pni:e acid,
glutaric agf?’ 4 t IE; I pdllcg1 gégclo(r]r’ﬁ Héh(gg{reﬁc@?im , éggeiog@%%igﬁ%dﬁélg%%gﬂé?sgb%c@d,
decanedi carpsatxsplarc geafi golyethespalyolaciinl, partierdan ¢hesei whicbherealprepagedi @y

i sophtd@l i GaphétiAREnt 6 RRMRAhE AGyRniriRe ifli Bar felenkt CofabHRtHeddls,be used
ot by v epenens (UL b bhRaRS PRk it Bseriuc® " °
di car boxyl i . - 2 C

di car boxyl i shdagiachistsr inv #d yaSence. of pdiyedicbolxy had golyifocghwad glodyadtind to 4

carbon atons,or._ dLcar [ rj of

di hydric an® 138"&?3 ydr?g@élsé%@{@%r ér%sé‘ieﬁ;[’ﬁ’gﬁ??%tf“og gfl?sé);d ﬁ%ﬁéer??&l g‘l%o , 1, 2-
and 1, 3pr opaenhgison theiprgsensy oépelygihpendd., 1, 4- but anedi ol , 1, 5- pent anedi ol ,
1,6-h nediol, 5 1,10-decanediol, 1,12-dodecanediol, glycerol and/or

tri nmethyl ol propane. Ethanedi ol, djethyl e,ngzé)%l ycal , 1, 4-butanedj ol ,

1, 5- pent aneHicoleactionsagcarding &7 siep @) yoearsed QRb b they Presrucs Of & IPEIRGR are
preferably ¢agide oBﬁiés)bﬁﬁd a§ RQay0yst. Sitableedallystonrd descabad foeegample, in

caprol acto OXV,C j ids, e.qg. dr.oxycapr Qi ¢ i may

al so be use .0 %@{1@9 %%‘ﬁeé&? i?ﬂoir‘?ﬁg?,c tfﬁ%oﬁ‘ﬁi‘gégi]‘ﬁ? 68?’%/%1053 q? rPea%gcrug%rni c, for
10 exanpl e manltimeetdlccymnulepcaipmmids yofathe pfoamilka, I pod wsed o optalystsadordtheand/ or
pol ycasr(poxylle'&ioﬁchmgﬁ{gjtgg{e' V633 and pol yhydric al cohols can be subjected to
pol ycondensation 1nt absence of a catalyst or preferably in the presence
of esterification catalysts, expediently in an atnosphere conprising inert
gas, - e.g. nitrogghve RN Xieh kpmp argon, et inthe nelt at
from 150 to 250C, d{S gl;rgjfggbr‘ggl y Pgnorr(1Hla8 to 220C, unde?l)iat nospheric or
reduced pressure to the desired acid nunber, which is advantageously | ess

t han 10, prwhaeably |ess than 2. According to a preferred enbodi ment, the
esterigg cation mxture is subjected to pol ycondensation at the

abovenenti oned tenperatures to an acid nunber of from80 to 30, preferably
from 40 to 30, under Mt ri®spleast enepmetad igreselenied frem thedgroup consistipgedfsur e of

| ess than 500, prefergbhyp{xomB0chLe Ag®, MiFar CoEg(@mﬂ e ofpsti hadst e
esterification catalysts afe 1Lon,. cadm um cobal | ¢ad, "zi nc, i mony,
magnesi um titani um & §’tyﬁ, é/as{sa$1§/25t qﬂWﬁh@%@@ﬁ%ﬁﬁt%@%g P&'th §Pg’oxi des
or nmetal 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 ' _



2 5 chl orobenzene, for the renoval of the condensation water by azeotropic

distillation. For the preparation of the pol yesterpolyols, the organic

pol ycarboxylic - --acids and/or pol ycarboxylic acid derivatives and

pol yhydri c al cohol s are advantageously subjected to pol ycondensation in a

molar ratio of from1 : 1 to 1 1.8, preferably from IPF 00009528%//Kes 1. 2.

The pol yest erpol yol s gbt ai ¥ 3.9 +f tponap: f from?2

to 4, in particular frvo@%ggnigcgfggga%% h’ygarl ok?fw’ﬁgﬁb’egﬁﬁg ?pp’?#elf ’e%\ bly, from

20 to 200 ng KOH g. FRht hRhmpRE” adds), triol s andl or pol yol s having

nol ecul ar weights of from60 to < 400 rnay be used as conpounds reactive

toward i socyanates, for, exanple aliphatic, C‘{Y}C‘% ali B}Qati c and/.or

araliphatic diols of Mg aileashong metal ion elecied froms thepgrqup CoRgstng of

ethyl ens glycol, 3 5 fe®B-p’opastediet, Mb>] MefecutiedPyICr o Crr nRhdnRu™

p- di hydr oxycycl ohexane, . dis.et hyl ene gl ycol , di propyl ene glycol and

preferably 1, 4-but ane?ﬁdo , > 1, 6- hexanedi ol and bis(2

hydr oxyet hyl ) hydr oqui none, triols, such as 1,2,4- and

1, 3, 5tri hydroxycycl oh | r J | .pr W
gxgiex, Ha¥saaehu o ortle[r tﬂﬁ%&%}éh& ! agl@&l{es 'ﬁealle frbR)

mol ecul ar wei ght hydroxyl -"contai ni ng "pQ K ,.OXI sed on ethyl ene
oxi de and/or - 14 -theFgopwoespasmeked halieplyyoride swfde sabonse

abovengpti oned diols anMdy thidcQh$at@s idobydnaf, Ofyafilte £ GattRkylaf; CoxAlateg to the
i nvention, the polyether alcoho[ from steﬁ g;ﬁ iS rea ﬁp&g Wi t&lﬂ%ﬁ 5 | east
one i socyanate. Accor BRE> PgTesie hyAtRgaR siiat IPSP%%YQ BEETY %o a
person skilled in thehgirbgar ghdsphaie bnkydrbgensaarticmlateg. Parti cul ar exanpl es
are: aromatic, araliphatic, aliphatic andlor cycloaliphatic organic

i socyanates, preferably diisocyanates. Specific exanples are: alkylene

di i socyanat es havi ng b is @ watecaissible digang selacted rom Kl gnoup cansisting ofsuch as
dodecaﬂfpl, | 2-di i socyapghds, Addyded, RetdrRl @B Nydioaters, dordlisi saG¥AaaL €.

2- met hyl pent anmet hyl ene 1, 5-di | socyanat e, .tetranet hyl ene, 1, 4-%|s| socyanat e,
| ysine” ester diisocyaR@yearbonats.) UEsasy Gmidesy PP} efseondagy deYaiat e
(HDI); cycloal i phati caflidesOCginds € hawitigh pgEdidy C Ingthepeanenitrilds, asitfides,

1,4-dii d ired mi f these i ,
nexahydr of o1 1 ene. 2, 4PN RIES @At SR Eneh ES RO AT BRSSPI somer 15

m xtures, dicycl ohexyl nethane 4,4'-, 2,2'- and 2,4'-diisocyanate and the

correspgndi ng i soner i lg@q]}a(gq

1-i socggnat 0-3, 3, 5-t r?]rlr%%ﬁé - bl soé@gﬁrﬁrgﬁgﬁtﬁﬁ 8&%‘1‘13#&25{1%&%(} PDI ). Further

exanpl es of isocyanates are: tolylene 2,4- and 2,6-diisocyanate and the

correspondi ng i somer piXhnbSanictidafirey! net hane 4,4'-, 2,4'- and

2,2 -diisocyanate and the corresponding isomer 2 0 m xtures, mxtures of

di phenyl net hane 4,4' - and 2, 2' -diisocyanates pol yphenyl pol ynet hyl ene

pol yi socyanat es, - i xt ay kBsc,af, glamhenart selebadsodhdt the elgctronewtradity of the

2,2 - db%socyanat es angwgﬁ&yr&(:m%leg CYAEE RN ]Q&si%?é e 2e5%apat es (crude M)
an

and m xtures of crude tol'yl'ené dii sbtyanat es. xtures cont ai ni ng

at least two of- said i socyanates may al so be used. Furthernore, nodified

di - and/or 2 5 polyi sggyanath@mbeP bf AighhdIndis@tasamid &t & frdtibh &, inRgEer
urea, allophanate, carbodiim de, uretdjone and/or urethane groups, the
latter also referred BE2SEMRAR %“—SOz@Iliiret hane- nodi fi ed, can be used in the
novel process. Specific exanples are: organic polyi socyanates containi ng

ur et hage groups and havwj . r e from
35 10 15, 06 by v ght - tpaend 15 EHRERLC crl bl by RacBOLOnRLY

di phenyl net hane 4, 4' - gicaten thaartherearefdi fi ed with | ow nol ecul ar wei ght diols,
triols, dialkylene glycols, trialkylene glycols or polyal kyl ene gl ycol s
havi ng nol ecul ar  wei ghts of up to 6000, in particular up t? 1500, nodified
di pheny! net Fs#Bplgs 4oL ofganio afdities s Be peen aPAYRISH uPA¥estShp PAYEEPWA e MDI or
tolyl ene 2, foly@R¢liede 6'g(ﬂ}"do$OQMﬂﬂ@he,csﬁx,aﬂ?él%ik?IEnéﬁ glywol ROl alther| ene
glycols, 3 5 whi Clh rr? be s??g i.ndi vidual |y or as n‘ixtu[es 1bei NQ.igq
di et hyPene BPYRgylamy %r opyfe& r’@f‘%r“)o”?%ylgfoxy@tcﬁv’l endP BN Exy pfesy1 ene
and pol yoxypolg@gtdmeidealoymxigit it pelgepdalisilanblydlkylcanylessopdyallyt ri ol s

and/or tetrgls. |.e C d 04 r I | NCO
contents ofﬂlte?lg% Qst’}% . O, lprrng?lg%a )r/ ?@gﬁhgllgglgpfgg?o/g @Ergﬁ‘l{t&? based
on the t ot apolyringhtalcqhobpaekdNfviryipyrrolidpse. pely(Nogopeygstidquescorasylifescri bed
pol yest er po i@iRR! YolPQLURYIPRERS), Yol yBacklk shiahe hane
4,4" -dii soc%%ﬁjé 8%%}?%&%}2 kggdfﬁgi %%gﬁyl' rﬁr%?hanej %@1@ gﬁcd 4, 4 Jélk?l}ilrgigégyanat e,
tolylene 2,4- and/or 2,6-diisocyanates or crude MDI. Liquid polyisocyanates
cont ai ni ng carbodii m de groups and having NCO contents of from5 33.6 to
15, preferably from31 to 21, % by weight, based on the total weight, for
exanpl e based on di phenyl net hane 4,4'-, 2,4'- and/or 2,2'-diisocyanate

- o, o r



"3 0 If required, further, |ow nolecular wei ght conpounds may al so be
present as additives in the reaction according to step (3). Such conpounds
can act, for exanple, as chain extenders or stopping reagents. For exanple,
primary am no conpounds having fromtwo to about 20, for exanple from2 to
about 12, carbon atons are suitabIe f orlt-hi s purpose PHHEGMO5ABE]/KEDr
exanpl e, et o] ne,
tert- buty|a§¥%@ﬁh@ |so u ﬁéﬁ stltﬁgﬁgpgﬁfﬁgégﬁgmlng édﬁteﬁﬁ]

about 20 cafmvdride molymcsn hydraxy] qthyimilul@phppbfﬁw@tys 1ioai¢i sitaceraniéve

am nomer CapB@d‘SlntéMEéla&%vel%@Iﬂﬂauﬁdsfmﬁi@@pé&&t Btar!i?s ditgMeaes, & bkl ¢ am no
al cohol s having from 2 bout preferaply from2Z to about 12, carbon

at oms, , f or C&Rapyiptes of POIXIB’dHCFaIEO@Gb@Gémﬁlﬂé% met hanol ami ne,
1-am n053 3-di net hyI pent an-5-ol, 2- am nohexane-2' , 2"di et hanol am ne,

1- am no- 2, 55 di et cl ohexan am nopro 2am nobut I

3~ 2 nopr op MGF. sty S 55 Apine of SRS, REPyik 1D Aoa i tline

i am Inopent a:rmdiimetﬁl &yamdm&:toh;ﬁouﬁqéﬂSafe mrefan%clhyv\d;emé glhqexegmﬂter llhaamzero,l S ot
-cycl opent , c-aliphatic
or aronmti c- oaI [ grhcrtygtéﬁgﬂr#%ga %}qan}a Ogétmggoml Sar@g%@.{édm car bon
at ons, sui tabI e aromati c structures being heterocycl ic ring systens or

pref er afl y NSRS Clnle ConbH TR d SYRAIGES, th%t@lar@saaﬁaeh Fé@éﬁé&ﬁeﬂt%bhﬂr%n’tswﬁné)r in
particul ar benzene derjvatives,  such %ﬁ nfo lépét alc %I

3- (hydr oxynB‘teEfiITe’?l gnbe ’é‘entl?PIEPraﬁ?ﬁ F8L2 Sb‘h {H" P hi) C K is zero.

2- am no- 1- piaa preférfanadtal ys-thdrecottghy ai lsadt one multlmetal cyamde compound, at

comounds. T el REREAGer s AL ER A ED O TTEE Cut ST e

presence or absence of a catalyst. Suitable catalysts are in principle all

CONMpOURgs Wy G8 cgsree&tahtfth%?}m%?éifc'deén%o%ﬁ&ﬁ k ?saz‘é% %’ls ‘6 tlbx%glﬁ?é&aztef‘éad’& th the

conpounds reacti ve toward socyanat es e pre era use tota catalyst
content bei Kgist $xsHsvelpR gasbopeylate,prsferably fompate, B‘mt"ﬁe(% Rrgpignate, Bychyei ght

based on theattﬂ@stghé:eoaestctteeccqmwmd%/(tmntsmd thd toagetdTethis WnkdaiéR,

reactive toward,isoc ssi bl e catal are, mentjon el ow by
oy of ' exanfPREIE ARG nyaids Sy s Riarierien; MiRGR| Mamds Ty
tributyl am asedesdnhmt y W2 005714845, vehicll meyarly sshiding lang tdngélban are furdheretboley| cycl o
hexyl ani Nedy - N -tetramet hyl di am nodi et hyl ether,

bi s(di net hyPam nopropyl Jurea, N-nethyl- and N-ethyl norpholine,

Ncycl ohexyl norpholine, N, N, N ,N -tetranethyl et hyl enedi anm ne,

N,NN,N tetrh@ﬁﬁtdiﬂ&b@t@ﬁ@ﬁl &Elti}@par&h by NomBthingt £ bictdIBialtydonaican@ith, a

6- di t hyl t
e e B BRI S S Leraeoatof Haatc Midn L
1, 2di met hy| amd e prgasic dddarabP cYind ofgini2. lipaod iad @ptioshlly the organlc additive
1, 4-di b 2 la
{11 et hagol afiitch Fadea R kRded bbb BEHD) QLIS sRABPRIL S IBREW 25 e
di met hyl ani Awdtithetablcyaride 2plase Nis3 figstd prepeseg] andntm h@)xt}l)‘bm eenyerted by
N, N, N'-tri ?Jc sﬁhffﬂalu%m 198! k! dhg¥ahyiinbial 8%aRRR. pRad; as described in
N, N, N' -tr| m nopr opyl ) - s- hexahydr otri a2| ne, preferably
tri et hyl ene |3It anet hyl enedi et hyl enetri am ne and/ or
bi s(di met hyl am no) ether; metal salts, for exanple inorganic andlor organic
f d t

combougge ofy L@l ALpkBa LBl ALESCAALAN AL, £FMobh SURPI PHLAR oD
oct anoat e ambesgr @ﬁemalblmy:talu wwdnptataim@s vgueth camtain n(watyr-mm}id@l pgganiq n

t I t ¥l /
Conpounds, ‘%ﬁtd" %1.""2?%%%9“&&"I%%%%%@?’é%?%%ﬁ‘ztl Rl t%}’I‘I. "
di ( 2et hyl he#dd (zﬁpeﬁ) ydn am@yntsm fepnp 57te80% Riesweishtt CWG 93063 1Y) eThe

dial kyltin dﬁﬁl‘y%@ﬁﬁ)bbrﬁéﬁa@é&@@fe@ t\@porods %&m?t(@?foodgﬁ?wm%ntaﬂ alfy{tl)n
Yy In I (nercaptoacetate

, dinmaleate 00052857/ Kes di a

furt he?’ﬁorewugr?flm%e@s %&5&922) 2, 3-di net hyl 3, 4, 5, 6-t et r ahydr opyri mi di ne,
t et raal kyl amoni um hydr oxi des, such as tetranet hyl amoni um hydr oxi de,

al kali neta C

al cohol at esbt%%ﬁﬁ&%@?%tajﬁ& J}Ct’a% ‘I?%tg’gqg]rygbg% gésésj@u%ﬁgglng%pr 0 Fg%n%e

al kal i net afatalasts e priperagl eting wrgaia yuliues ©f Hhe iganernl & B-3@)2® ear bon
atonms and, klflf(fx%k'é' aefhe e?*dldl%nﬁrRW@)-'i@lés Qﬁgéﬁ}@%ﬁ% Oga Ly&lis - SHRE
catal ysts nentioned y of exanple can be Used individually or as

m xt ures contai ni ng at | east two of said catalysts. 10 If required,
conventi onal substances may be used as assistants and/or additives in t he
novel process. Exanples are surface-active substances, internal nold

reI ease (I VR) agents fi I I ers, dyes p| gments fI amepr oof| ng agents

o o o, - o -, . . g e emgeme—



2 5 The present invention also relates to a pol yurethane obtai nabl e by an
‘integrated process conprising at least the following steps: ( 1)

epoxi dation of propene with at | east one hydroperoxide to give propyl ene
oxide; 3 0 (2) reaction of the propylene oxide from stegqg)pl or a mxture
of the propylene oxide fromstep ( 1 yland at |east JHEVGAPPHEY/Kexy| ene
oxi de tg gliﬁﬁu&io@O:ﬁﬁﬁfts h&r%ds%s&%ttb, éb&itﬂé}rrﬁéf ﬁr?ﬁ&%ig@rtﬁaylmﬁeﬁ] I@Fiehe@ya?nl d?z)
conmpound as a catal yst; react | a pol yet.her al coho rom step
with at | eastvapagespighe §%§é‘z‘/&ﬁq§&’%.01%g§‘gi dﬁ%ﬂﬂf’ﬁ? adrdhre yadpnt ofiths s¥stshed i n
particul ar d$mthasis OWheRN tiltimetal | dVabide t daedlysté Qlfe SxaidigedCby Comeipieis. The
novel pol yuret hanes %{ t hus Eﬂarti cuf.arl.g l§ui tggl & for tlhe reparation of
pol yur et hanBSPeisipe &&‘F%et% o3 gy likyying be,psgd dprtbe pgygl process- ™1 o~ pp
0000052857/ Kes Anong pol yur et hane foans, foans which are used in the

aut onoti ve Bt e | i N RTe TP Aol
i ntegral fo@jrr}gleg#{él m#‘gﬁ}e@{aﬁ%%&%ﬁzﬁ s@%gl%saﬂgorraﬁg‘l\tﬁ'ﬁ%l@ﬁ@ﬁ)@%ﬁﬁpﬁ@% eaction
i nj ecti on noe@llhepacyanomegallatd-benanitromeipliatelr pred mentigngd i NEHOHMNBAt i on
therefore afﬁ@staﬁingtct%'ﬁ}ﬁoqn% gﬁhaﬁcﬁe{aﬁh@@eﬁé@@fefem@ﬂﬁml tﬁatbmeggbri:eﬂﬂl@g; at ed
process conprising at |eas e oW n eps: epoxi dation o
propene Wi t'ﬁsegtle‘éé’§¥acé’ﬁ’é°%’9€l]1t%‘f)%(r)¥9¥e&(¥eﬁ’gdﬁ%i‘i%@lyfé)g é?%?pﬁll?%é 18&?‘8’8,” (2)
react : 00 Oftiﬂ'nbﬁar]EH yone Easex ke Hawg mcsjblmue é)ﬂr)thﬁ‘mj?fpr@erﬁe)st Howeudr, thee .
propyl ene oxi ge from st.ep 1 and at |le n [ oxide to
gi ve a pol yoPEnetal cyapige ca SEQPP? B{ﬁpﬁliedﬂ'@%{ﬁlg%ge ﬁ#ﬁ&%&t%@:ﬁéﬁ%@ gl
conpounds awQ@at/anikn (polfaft®xkylie acids oandoWV Qi OpdHyY &1 Kzeolitdsk dEmmiseduenity.st ep ( 2)
with at le i ke foam ng of the pol yurethane obtai ned by
the reacti gt’riilgé:cc P{ci;éaﬁgaétaé%aﬁ reeﬁﬂoz%fﬁl'. 2 0 Processes for the preparation of
pol yur et hane foans are descri bed, for exanple, in Becker, Braun,

Pol yur et hang, minsdtalt &fniRNEANIGE al¥e! suitdble GREbrdbig & theVaiveagon Mamiteh, 3rd
Edition, 1993 g@ges 1 Zgl%l nmbodi, ment t%galpresent
3 r

, 3 to preferred e
i nvention rRFRY 1380(’53‘[5‘&% { gi‘(@‘}ﬁilheo’? cpgﬁ}%t e PCXIEBISTOOMAT for t he
pr epar at i onniabferiveygnde; dhesdeata ysts avhslmirnath@iondtoesdinribe paysegpatior) havi ng
at | east on ] . f ene oxi de/ propyl ene oxide units. The
pr esent invgfnﬂgggaﬁég&ﬁg%aokéts@% a pol yuret hane, the polyether al cohol
used for 3 O the preparation of the polyurethane and obtai nabl e according
to stepg(2) cﬂﬁgysﬂg patichBAG! sifiBld F6/MRAI noREORYSREE 2 Hltikles Keyanudeh _
pol yur et hanes are, for exanple, suitable for the ‘grgtgucttgﬁqof m)lldl ngs, in
particul ar FRINRAURGS WHICh | CORIaim Zingy) t PaHen P P JERCPha? FHER Gw
content of BrussiamBUlel it basiculrigduatlageous here since troubl esonme odors
whi ch may efRNSE Ford L Mmbh Wb sdn? BVHBLS bR S HniBlaOCUT

process for the preparation of a polyurethane, the multimetal cyanide compound

25 containing zinc, cobalt or iron or two thereof.

According to the invention, propylene oxide from step (1) or a mixture of the
propylene oxide from step (1) and at least one further alkylene oxide is reacted
with an initiator compound in step (2).

30
Examples of initiator molecules are: water, organic dicarboxylic acids, such as
succinic acid, adipic acid, phthalic acid and terephthalic acid, aliphatic and
aromatic, unsubstituted or N-mono- and N,N- and N,N’-dialkyl-substituted
diamines having 1 to 4 carbon atoms in the alkyl radical, such as unsubstituted or
35 mono- and dialkyl-substituted  ethylenediamine, diethylenetriamine,

triethylenetetramine, 1,3-propylenediamine, 1,3- and 1,4-butylenediamine, 1,2-,
1,3-, 1,4-, 1,5- and 1,6-hexamethylenediamine, phenylenediamines, 2,3-, 2,4- and
2, 6-toluenediamine and 4,4’-, 2,4’- and 2,2’-diaminodiphenylmethane. Other
suitable initiator molecules are: alkénolaqﬁnes, e.g. ethanolamine, N-methyl- and



- 19 - PF 0000052857/ Kes The narrower nol ecul ar wei ght distributions ow ng
to the I ow content of nonofunctional secondary conpounds furthernore | eads
‘to an inproved processing range during foaming. 5 In a further enbodi nent,
the present invention therefore also relates to noldings conprising a
pol yur et hane or a pol yuret hane foam whileh can be pr e @@D0OY28¥HKss of a
novel inte t ! Nole]

gﬁae;[%getﬂﬁr?cﬁgrﬁﬁre ﬁﬁl%bﬂé{n?%est g.%t ﬁ%ﬁla%laﬁm?e H‘{j@ﬁ‘ﬁ@ﬂﬁ g? I\fahe

pol yur et hane am prepared accor _ present 1 (

pr epar at i onetbyldipthagplegrine, ;2pdNsekpnotamincngs g dristhapelemineadnsl ammeniaandsses,
cushions, nplighide LROhGIS! ShdHOas AMbRIEMYIMR blycBl, Of,2unRa! $865BPardedion t ur €.
Specific exag&l:yes of naqvel noldings are; 15°- f] xigle f@(}g , in{) rticul ar
mat t r esses, YRGVIENREYEYr diniPRYIERs EReOb b tHbyERedion 1.pdex @1 &'Y46t%mobi | e
seﬁt Is sou gd?@&ﬁﬁb@rémn&qi@uaagﬁmnmLspﬂm@mhcpsui‘cm@rPx@&rrmﬂyslsahpuh llyléther f
uphol stere urniture, sponges ushi ons illows eats,. .u stery for
oFfce. chai PUYAECRALS dts RERA°SE efSTRRa 04 Budiet BronsRER Sxide BB, PaBt o

pol yur et hanmsnoéthylpae tglyaal adidtioylenes gglyool,c dl2Hmepartedhil ngiprapylosd glyeoht i ty
tags, rail Serif TaloEw=Tofof =X €S, S, ski
tips - col BYedEE il Ml AR, 3B Ro R RS PERARRL RS TRARIRAAIN S Pl ng
and carryi n¥prbiggliagd/or auarose, Biitiivally or@s MKWELSof conveyor belts, inpact
protecipon 2 5 conponents, industrial edge protectors, toothed belts,
sieves for abrasjve bul kK material s, scrapers and share hars, .transport
stars and r F?%S‘ngé?rhec‘&{?lit’r?@;t I‘B’é‘tatoﬁrSB?%&cF%ﬁm}éﬁ%g? gseddad f‘lfghgffr uction
machi nery, slkeiyiges,oifpparaails; tlegatiavihgod relbeulid ngight Wiw, op i é@nonent s
and punp Caf%ﬁ@f / Olft door pipe coatings, container linings, vehicle floor
mats, pigs, %fﬂﬂ ones, heavy-load rollers, deflection pulleys, guide
pull eys, guide rolls and fixed rollers, idler pulleys, special coatings on

conveyps bejghgevdly ﬁfa?f&fﬁc&léé%@sn s@pé'sﬁ%' Rfﬁé{i}@rgc{l) %{yg\ nl?cgz,}ﬁgﬁ aGRARL hi¥SgencOAt i NGS

on truck | oading surfaces unmpers, clutch, uoy caqatihngs,
inline skat ¥oWRefrxagplechydroxy) srapes, imiparicsky thpseataich srmeaticRfn®nt s: 3 5
- flexibl e Woeunsghod,asd@so éuitaprRl t i cul.ar steering wheels, air filter
gaskets, gearshift knob, cable sheathing, container casing, armrests, shoe
sol es of pol yurethane; - polyurethane coatings, in particular for floor
coverings, Thaimhyetleroficolmilerdtedised swcdrdmg wootkp (Pacherhe meactdd shidet s; -
20 - PE,000 . MAS, <t LGl use as
inl aysE?or r%tg) [ %éés ggc?ﬁ%lﬁggéé¥§§3§E§§€"d@§%ﬁf§"&§§| ﬁt%a&@g{rute%ﬁgﬁ vﬁégvgr truck
and car sealtds alsoopgssibig &or an pddjtienal sigpy i thaktitalar gaparificatiopasten. daIker f or
use as heat cirfisdbatteRediBld (28hn®Pstep3)coNstruction material; 5 - rigid
integral foams, in particular for use as construction and decorative

el ements for indoor and outdoor use, conplex furniture, interior autonotive
conponent s, Oskios mannel issngadatearcds bamded forhihe padpofasnaftthe pedsereanypomient By, - R M
foams, LN paifdcular . fo r i f. f L d t i Ll e$yf erior
use i nz%he %({n!cl)(?rrgtt?vgles 81&%?1?95380%25%%&8.2% rQ gaﬁr S isﬁe .s%za?hg{lggééi sill
scuff 10 pl eqmepoungdpchdving rgsoupsivaciveltovard dfasyanatesorin pydiRulas haxinge- area™ =
cl addi ngs, réﬁﬁgfylsgré\xyé, wheflo NOLSH RtSthe reabhisd ARbRIIARE diga, 1 n particul ar
for the production of ultralight conposite structures, for use as a roof
cl adding elenent in vehicle construction; 15 - semrigid foans, in

]Pfa[) ticul f'irmefeﬂgh@lé,Q@mebafﬁ,(iﬁm@le@fpoTyethm, polyiabetaley pdly}wrhﬁraﬁ@nﬂolygster _ f
i ber-reinfqrce aring conponent s, Sem ki ms for the production o
|0 oot AR R GRS o kPiyon |

slid S panel s.

Suitable polyesterpolyols can be prepared, for example, from organic dicarboxylic
acids of 2 to 12 carbon atoms, preferably aliphatic dicarboxylic acids of 4 to 6
carbon atoms, and polyhydric alcohols, 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 dicarboxylip acids, the



PF 0000052857/ Kes -21 W claim 5 1. An integrated process for the
_preparation of a polyurethane, conprising at |east the following steps: ( 1
) epoxidation of propene with at |east one hydroperoxide to give propyl ene
oxi de; (2) reaction of the propylene oxide from step 1) or a mxture of
the 1 o propyl ene OXI de fromstep ( 1-)3and at | east RIn@0GOGH2&¥YKed kyl ene

oxi de to gi a(ﬁT &195'1? jlﬁ%@& déiﬁa@i%@feg %i’c%}bdi?%tém:lfta'lé&&%'ofclyt%m de

conmpound as_a react.l on al cohol. from step (2)
with at |ea%tcafm AloFsy o shicarbopylio ars&a{dnﬁ%g%x &Fopppised Fypmpleg of

Er gpar ati or%lﬁf/dﬁc 2l ypovRydrangcasols bt eﬂﬁnd:cnolt; Idadtmlane piesleil - taht@ 1,3 o

roper oxi de us n. rox in ate
p?/ocegs f or PPPR Pé&‘&’é‘%ﬂygﬂﬁ‘goﬁjlyga@piﬁ%ﬂ Spe@ aéff’@h?ﬁ étﬂ im1 or
2, wher®in 1,he-dpcampgtiobne 10b2-dtelecdriediohed glycemlep afid/dr ) tmmm]aylolpropaﬂle ppm of
Co componengs, oAl 0x WG PIOEERAnRG, L Fe B aRARAL | PR rBlaRdiol,

pol yur et hane "as
epoxi dat i onglaesrok aiddey Wml%ln)éplptopﬁm age grefegabiwu,sq‘: Pobyesterpolydle obtainednce of a

titani um Col*?&ﬁ' lﬂétBHesZQ%L ofagloft Y& h cﬁoxﬁﬁrﬂoﬁ&ﬁ&ﬁéh@% é)rl—gﬁﬁ‘o%@/ci #bict he

preparation ane as cl al rre t e edi'ng ¢l ai ns,

. n a
wher ei n th@%l@@%%%be B3ednFergh %BW&“@@H%%?‘%XCSEQTP@YO@&BQP{@BW %on or
two theg eofexa&Qﬂ@ aﬂeanmbywrnat AbDy abliptilie, bpol@@arb@ﬁﬁgr adodb pArAeEES s

Coner ! one R i Aegﬁ%% gl GREAAE 8 b s BE "G " he

propyl ene opolgeonflemsatien ep the hbjenoe Qai arcatialyse oofprefbmblyr opyheepesancedd fr om
step (1) &'E%ffb%u{n?%?% 6}8&9 ekg‘f]&n%}ﬁ{}rsﬂi by 'a%ﬂ hefe &mpridt {f% 99&9233%5%/ Kes

oxide to give a po alc ast one nu ni de
conpound asméfog%ﬁ &RipoR; mqwldeeaelﬂum,narg@n a@tfpouytél@ reglt aff fEerRdISOfte 8§9§€,ep (2)

with afsl eask Iﬁ:&ﬁymat@ 226°a" uﬁhe@OAtﬁfégﬁteJﬁen& Asluced fpﬁ’@@m‘entocﬂfé' m 6,
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processg CONpeisikd8f Rhs than 500, preferably from 50 to 150, mbar. Examples of suitable
esterification catalysts 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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at least two of said 1socyanates may also be used. Furthermore, modified di- and/or

ne diisocyanates. Mixtures containing

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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10B
diphenylmethane 4,4’-diisocyanate, mixtures of diphenylmethane 2,4’- and 4,4’-

diisocyanate, tolylene 2,4- and/or 2,6-diisocyanates or crude MDI. Liquid
polyisocyanates containing carbodiimide groups and having NCO contents of from
5 33.6 to 15, preferably from 31 to 21, % by weight, based on the total weight, for
example based on diphenylmethane 4,4’-, 2,4’- and/or 2,2’-diisocyanate and/or
tolylene 2,4- and/or 2,6-diisocyanate, have furthermore proven useful. The
modified polyisocyanates can, if required, be mixed with one another or with
unmodified organic polyisocyanates, e.g. diphenylmethane 2,4’- or 4,4’-
10 diisocyanate, crude MDI or tolylene 2,4- and/or 2,6-diisocyanate. Preferably used
modified isocyanates are isocyanurated, biuretized and/or urethane-modified
aliphatic and/or cycloaliphatic diisocyanates, for example the abovementioned
ones, which may have been biuretized and/or cyanurated by generally known
processes and have at least one free isocyanate group, preferably at least two,
15 particularly preferably three, free isocyanate groups. The trimerization of the
isocyanates for the preparation of the isocyanates having an isocyanurate structure
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 commetcially 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, I_for example
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suitable aromatic structures being heterocyclic ring systems or preferably isocyclic
ring systems, such as naphthalene derivatives or in particular benzene derivatives,
such as 2-aminobenzyl alcohol, 3-(hydroxymethyl)aniline,
10 2-amino-3-phenyl-1-propanol, 2-amino-1-phenylethanol, 2-phenylglycinol or 2-
amino-1-phenyl-1,3-propanediol, and mixtures of two or more of such compounds.

The reaction according to step (3) can be carried out in the presence or absence of
a catalyst. Suitable catalysts are in principle all compounds which greatly
15 accelerate the reaction of isocyanates with the compounds reactive toward
isocyanates, the preferably used total catalyst content being from 0.001 to 15, in
particular from 0.05 to 6, % by weight, based on the weight of the compounds (b)
used altogether, which are reactive toward isocyanates. Possible catalysts (c) are
mentioned below by way of example: tertiary amines, for example triethylamine,
20 tributylamine, dimethylbenzylamine, dicyclohexylmethylamine, dimethylcyclo-
hexylamine, N,N,N’,N’-tetramethyldiaminodiethyl ether, bis-
(dimethylaminopropyl)urea, N-methyl- and N-ethylmorpholine, N-
cyclohexylmorpholine, N,N,N’,N’-tetramethylethylenediamine, N,N,N°,N’-
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-diazabicyclo[2.2.2]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(1) chloride, zinc chloride, lead octanoate and preferably tin compounds, such
as tin(Il) 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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dialkyltin di(mercaptoacetate); furthermore, amidines, such as 2,3-dimethyl-
3,4,5,6-tetrahydropyrimidine,  tetraalkylammonium  hydroxides, such as
tetramethylammonium hydroxide, alkali metal hydroxides, such as sodium
hydroxide, and alkali metal alcoholates, such as sodium methylate and potassium
5 isopropylate, and alkali metal salts of long-chain fatty acids having from 10 to 20
carbon atoms and, if required, OH side groups may be used as catalysts. The
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:

(1) 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.



U& ()-f10% U& ()- 10% U& ()-JJICKK[L\L]LALL{m Q! 10%/& ()- 10UU 10WU
“10UUN\ T 1" 109008 () - 11094 & ()-)!-"10% U U& ()-fS)10%

U& ()-LnMWNNOOPzX9 Q! 1'10% & ()-!p, # 109WW & ()-#

10% & ()-!'p, Frf 100V W & () - ! k+, Fnf 109/ R/ & () - !

1 10% / & () - OPLPPQLQQY*R*<_Q'! !, L3"10%-/18)-"! ~, /" 1096% epA05L857/Kes.0% & () -
*10% & ()-!,&" 10% /& ()-f #10% & ()-*RSSSSTTU W S1!'! D, 3ni' 10% / & () -

10% & ()-9s10% & ()-!10% /& ()- _10// 10// 10//!>", L3"10% /& 8)-‘ ,
WKYZ] \ H] | ] JPRIong asurgthanefgams, foams which are used in the automotive and furniture

industries, such as semirigid foams, rigid integral foams and flexible integral foams
or RIM materials (RIM = reaction injection molding), are particularly preferred.

5
The present invention therefore also relates to a polyurethane foam obtainable by
an integrated process comprising at least the following steps:

¢)) epoxidation of propene with at least one hydroperoxide to give

10 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;

15 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).

20 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
25 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
30 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
35 impurities is advantageous here since troublesome odors which may emanate from

the flexible foam molding therefore do not occur.
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comprising a polyurethane or a polyurethane foam which can be prepared by
means of a novel integrated process, as well as the use of a polyurethane or a
polyurethane foam prepared according to the present invention for the preparation
of moldings.

10
Novel moldings are, for example, mattresses, cushions, moldings for interior
automotive trim or upholstered furniture.

Specific examples of novel moldings are:
15
- 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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shboards, automobile door claddings, truck and car seats, floor mats;
rigid polyurethane foams, in particular for use as heat insulation material or
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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cyamde 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
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anate.
5
7. A polyurethane as claimed in claim 6, wherein the polyether alcohol used
for the preparation of the polyurethane and obtainable according to step (2)
has at least one mixed block of ethylene oxide/propylene oxide units.

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;

“4) 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.



