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‘- Double netal cyanide catalysts for the preparation of polyether po

The invention relates to novel double netal cyanide (DMC) catal ysts for the
preparation of polyether polyols by pol ya‘d’dtti on of al kyl ene oxides to
starter 5 conpounds containing active hydrogen atons. Doubl e netal cyanide
(DMC) catal ysts for the poI yaddltl on of al kyl ene oxides to starter
conpounds cont Boubleg L ¢ ISts) apre ki yeth us
3 404 109, USs 3 829 505, US 3 941 849 and US 5 158 922). The use of those
10 DMC catal ysts for the preparation of polyether polyols brings about in
particular ar t n ﬁ{&t@p@

having term na?géjd ‘{) Ho%%t% gb(r)gg@{l dcgmrlr%frlt%ég?s in conpari girltly\)&mgtl%f&he
conventi onal ppleparamm of pﬂlyqtbe‘.ryp@lbtels w)lppdbraddi@tpnneﬁnﬂ(ylmeadmdﬁ te stagley st s,
such as aI kal i dro i des.. The ﬁol her £0I g/ol S so obtained can be
processed>t 0 h?‘ﬁﬁp ?P? ARRNEATHES * 15 el astoners, foans,
coatings). DMC catal ysts are usually obt ai ned by reacting an aqueous
solution of a netal salt with the aqueous solution of a nmetal cyanide salt
in the presencBoubleanetal gpanide @BvIE) eatalystgafot thef polyadditiqn ef alkylenkewxides o a
typi cal catal yst preparation ueous solutio of. zinc
chloride (in eXed g’ %%Pﬂ%?%@?%%ﬁ@@%&%bﬂgm a?%“&?‘é(“;{f%?eé‘”%{‘ ple,

di met hoxyet hangs(phe4%09,i19s Bhez9 A3, ard® g4t 349 hﬁdzusqussmu) fIherme of:ﬁidser
filtration and_washi ng, of the catalyst with aqueous %n yme sol uytion,

active cdfal ysPME cetabystscion thy preparaiiomotzpolyetherapglyols zm@utympe’wlagpyne

523 Ep 700 oabrongim, b thsCHRBR Sy iRt BOOTE v el puble D
catal ysts whi cbond3y sbieallewd endifoolsgrih . cdmﬁamsai with ahgaphventiongll prephratiomdbf

(alone or in conpbination with a pol yether (EP 700 949, 3% EP 761 ;08 WO
97/ 40086) ), fuPeleticr palyols bycmpanspef aikal HalysihoTGh casi slkal erlye

Vor cover . e BOCRF DPROR Bulltabpepll GEBIRELR 1O by t‘*“ﬁh’"?&zﬁ“%‘?ﬁ?‘é (F e

WO 00/ 077120 pCelakiBaeis)Fdaifis, cdatihgs). BMANaRd3E a2 wmhilydbiainednby eeacting anof

t he al kyl ene oxides with appropriate starter co unds and creases  t.he
Catalyst activpayeouesiton sl agisia) S6E piabe BaReDRPIgS of biel SHEGSs S fai n
car bohydr at es, ygisBsedde 6f &f Hgtle chpRY dighhd Tort @tah@té arr RHErARPA tygTd%?caQﬂb’ﬁCt

of the present invention was to make avai l abl e further inprove
catal ysts for pmampy,ad@n tekamplef aauwlses:éutmmdeé zing ghloridpr (imt excesshrandr

conpounds, exhlb r d t Vi red
with the catal ;’gtag%‘%t %%iggngg\% ?’i}? %Bfgg %P’téﬁlﬁxg&%:}? E%Y@%& g&) %on

tinmes, thios | eadded o the susiwn@mnmﬂhed mttéreﬁmraﬁsxeaﬁd fv@rshmgecffahe ra:gtamt yéthher
ponoIs in ternms of econon¥ as_a result of the increased

activity, the GHREOUSEIYRGIPY rféhalbectwéatamtgﬁ@ﬁgpwkfeméﬁtrat. ons (25 ppm
or Iess) that the very expensive separation of the catalyst fromthe
product is no |longer necessary and the product can be used directly for the
15 preparation of pol yuret hd&mgfCo(CN)],  x ZnCl, « yH,O o z glyme

25 is obtained (see, for example, EP 700 949).

From JP 4 145 123, US 5 470 813, EP 700 949, EP 743 093, EP 761 708 and
WO 97/40086 there are known DMC catalysts which, by the use of tert.-butanol as
organic complex ligand (alone or in combination with a polyether (EP 700 949,
30 EP 761 708, WO 97/40086)), further reduce the proportion of monofunctional
polyethers having terminal double bonds in the preparation of polyether polyols.

Moreover, the use of those DMC catalysts reduces the induction time in the
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Surprisingly, VPOM4T2how been found that DMC catal ysts thafCUERPAA*a

gl ycosi de as conpl ex ligand possess greatly increased activity in the 8 JAN 2003
preparation of polyether polyols. 20 Accordingly, the present invention
provi des a doubl e netal cyani de (DM cat'a?lyst containing a) one or nore,
preferably one, double netal cyanide conmpound(s), 25 b) one or nore,
preferably one, organic conplex ligand(s) other than c¢), and c) one or

mor e, pref er abjolyadditiongeaationiof {esdlkylafe dtidescwitlabyproprate stadencpnpountieand

i nvention may Ogtlonglqéﬁiyntam d) water, preferably from1l to 10 wt.%
and/ or e) one e staefiBt e netal salts, preferably from5 to 25
w.% of formula (I) MX)" fromthe preparation of the double netal cyanide
WO 00107720 ,, PCT/EP99/05149 B JAN 1003 -3 conpounds a). In formula (1), M
is selected frdimi 7t 428 dessridex DMC citalysts)whibh @lsb)contain( tarpohydoqtes, suctsag 1 1) ,

Pb(1 | 111 DY, V(V), V(IV), Sr(11), WIV),
V\(S/I)) ?fn%ﬁ&ﬁ%éﬁpj’fw (‘)ﬂb‘ta‘“&e(ﬁ) (C?)lzll)(axzj NiEI(I))ar\é\(e\s/)pecially

preferred. The substituents X are identical or different, preferably
identical, and 5 represent an anion, preferably selected fromthe group of
the hali des, h%ﬁ obxjeeteaf, the mrdsamte:sverxtmnbmatoagakq:y\mﬂabbsfurthm impyeves: BM

I socyanat es, th| 0 ate rbo oxal.at es and at es

value o s g FIRE bR ERER T AIRIRE QMR 1B BhreR Bt Bhve e 1
the catal ysts R chidigstd exhibi lil;@remuecmzﬂ aRtigity A6 dogipafddowithr the Watadysof
wat er - sol ubl e netal salts and water-sol uble netal cyanide salts.

wat er - sollfbl e Wemkngwnt hithegtor éhﬁmm@&éhfp radleniy lation ntises, dti leadsetog An
i d
M e Sel ot o iaptpfemet in HeBiokedS4F pleprfiE Bpftnef Bpingetpd bt boono iR ' 7
%\I( l\/; ), V\(PE)/ I( ; 1) Iéilj:?llﬁl( ;ab h)%sugrh%f:ﬂ'l\e] 1)ncn°ﬁ£e\il albgwﬁF@?dl tlta))alyéé((;:ml) It};e\'l(ble\ctli)sed i duch )ow
an e a
especial l'y pr e?%F@EP“Wﬁ@%%tqrth%&@a ththe very, GP@?P?‘E%ISCRW‘“&W g}le‘&‘@rﬂata
preferably i degby ggé proifieh i ST 636 ey m&me&gsam ehh Vo SedacHiedy AR L he

group of the hali hydrOX| ates, carbonates, cyanates,
t hi ocyandfes, mpamt)myafmlmpthanm hi ocyanat es, car boxyl at es, oxal ates and
nitrates. The value of nis 1, 2 or 3. Exanples of suitable water-sol uble
metal salts are zinc chloride, zinc brom de, zinc acetate, zinc

acetyl acet onat gurpfisingly) ¥R HoR: beehTourt tHaBDRC ich@Rsts! thatSédntah @ glydosideak)
complex ligand possess greatly increased activity in the preparation of polyether
polyols.
20

Accordingly, the present invention provides a double metal cyanide (DMC) catalyst

containing

a) one or more, preferably one, double metal cyanide compound(s),
25

b) one or more, preferably one, organic complex ligand(s) other than c), and
c) one or more, preferably one, glycoside(s).

30 The catalyst according to the invention may optionally contain d) water, preferably
from 1 to 10 wt.%, and/or €) one or more water-soluble metal salts, preferably from

5 to 25 wt.%, of formula (I) M(X), from the preparation of the double metal cyanide



,25 brom de, |r8'rﬂ(?°(‘5777t9h| oride, cobalt(ll) chl ori de, cobalt(PICITprfalolgle%nﬂtNel
nickel (11) chloride and nickel (11) nitrate. M xtures of various 003
wat er -sol ubl e netal salts nay al so be used, Water-soluble netal cyanide
salts suitable for the preparation of doubre nmetal 30 cyani de conpounds a)
preferably have the general formula (1) (Y)a M(CNb (A~ wherein M is
selected fromthe netals Fe(ll), Fe(lll), Co(ll), Co(lll), C(Il), C(Ill)

MI(TTY, l\/h(l | 1 pompounids la)., InNofrhil,(DRM fid selectddifrbin) the\miétads ZngH), \Ke@l), Ni(1l), s

vetal s co(11), el <?9<m%rf? ﬁ(&%s@?%%??ﬁ BIR YY YRS

wat er - sol ubl e W(tl‘g; WeD! daadphdd CRYITE Z4(E),FQOY, CHINCHR f(IEQPéSsﬂESFaﬂf{S

The substituents are r'dentical or different, preferably identical
represent an abteférredndthel substituents 2 apd kdenfical Q;'adltffcrqmet preferably identical, and

substituents A _are identi.cal r referably, identical ., and
repr esent rgan aFPLeRtfTk ARIgR, ?rF%ﬁ?q’tl%éa ?tS%[gmB? H%"*n%mﬂarqf ?‘%ﬁéﬁr g&?ﬂ’é‘ges
sul fates, carbeongies. dyRnaiss. c%aia&@yamﬁb@ﬁnamocss@ey&ﬁes | sttibaaHABAL €S,
car boxyl at es, oxal ates and nitra a as as b and c are integers, the
val ues for a, barhaxylatehoxalgtesend piteatasehe yalee offreistelar 3cyani de salt is
el ectroneutral; ais preferably 1, 2, 3 or 4; b is preferably 4, 5 or 6; c

preferably has 10 the value O. Exarrpl es of suitable water-sol uble netal
cyani de salts ghe dpoblessdtalroybsidaeynponiaal) cahtained lin mepmaayis:s atmordmg to the

hexacyanof errate(l1l), potassium hexacyanoferrat egl 1), ca
hexacyanddobal ﬂr&teem Pse ﬁlﬁcrerqtron.nmﬁlm et yarrsselhle Iaf:@( F#lts) andl?YaPF'é?léPIFed
doubl € net al C ka4 8 nds a) contained in the catalysts according to

the invention are c ounds of the general forrmula (I111) MXLM-x~(~~YlZ 20
wherein Mis as deflned informula (1) and M is as defined in formula (I1)
and x, x', z are .integers and are _so _selected that th doulerreal
cyani de corrpou&gatﬁ%@ol 1g an¢ hsﬂ&ﬁ‘rléﬂ%iq jor the prepptat ‘%I‘& double met Cyamde
x=3, X' Y= Gan%maom{\&sa ?Péféﬂamg Ha%é ltﬁ& gen%ﬁ fdrhuid g?‘g&(gd% wHFEMM T dedclel! )

Fe(III) Cr(l1r) or Exanpl es Ssuita bl e nmetal halide
corrpoundsl5a) arfronz thwnttabsa?mﬁﬁ)ufc(ilb)aNlﬁi)eIVlﬂ(ll) CafIT) Snigi ), bR Fei eV, ) ,

exanpl 6s. o1 - SuMCEh DUt 3, SRV, ety WEY 3o VARAS eoliah s . 8t

Z003 -5cyani de Fegmpmgtnﬁaﬂa Ni(HPErefééﬂéﬁally‘%refe@fedmb@htubﬁs5( &%&d&ﬁﬁal or

(colum 8, lines 29-6 The ass_of zinc hexacyanocobal tate(l1)

especi al | y pr efdéfferegt, prﬁfeablwgémt@ah@nérrmresmgamglon) prefarelly selgcted ftom thevc

catal ysts accor, o4.t.h n a P e

described in dé? Nhg tfnth't’ehgal%eL o}l‘%aprolf‘ﬁ? Se E‘ﬂf#%f crea>}<6ab% fék wg@%g%&es’
especi al 130 col usovyématds meﬂu&yﬁﬁatedJSarBo#ﬂdteﬂ,QﬁcalatéS aﬁd&&QatEd)&”he Walud 0D4is 849,
EP 700 949, EP _761 708, JP 4 145 123, US 5 470 813, EP 743 093 and WO

97/ 40086). Pr efeftred or gani c conplex |igands are water-sol uble organic
conpounds havi ng hetero atons, such as oxygen, nitrogen, phosphorus or 10
sul fur, which are able to form conplexes with the double netal cyanide
conpound a). Suixaniples ersgétablc vmtnrfsbh»bld ingtah daltsaare zink whlozidanphe brcmhide;ru'mlus
al dehydes, ketonets et hers 1 f es, areas, |tr| tea slg%# ﬁz)n
m xtures t her edFat5 @F}é’r?‘:@}y% Efé‘r"‘} % Z&f FzQatey a’é'ﬁo‘g aee QAR § elalﬂoé’(

al i phati c2sl colzbgmides Ll?dh(ﬁ? &ld}mémcobalﬁ(ﬂ?r&ﬁ@ﬁuﬁ cdbahﬂl)aﬂﬁéoyahﬁebﬂiokel@ll)
sec.-butanol and tert.-butanol. Tert.-bufanol is especi al | referred

The organic corfilasdel m@awakﬂﬁl)a@l@é@ Mixhues GGW&W@}ISpW@tp&S(d glérm@ﬂl sale may
catal yst or |m1§ @etleslex after precipitation of the double netal cyanide
conpound a). The organic conplex ligand is usually enployed in excess.

Water-soluble metal cyanide salts suitable for the preparation of double metal
30 cyanide compounds a) preferably have the general formula (II) (Y), M'(CN), (A),,
wherein M’ is selected from the metals Fe(II), Fe(IlI), Co(II), Co(IIT), Cr(II), Cr(III),
Mn(II), Mn(IIl), Ir(IIT), Ni(II), Rh(IIT), Ru(ll), V(IV) and V(V). M' is selected



20 The DMC catWPyW80%28ccording to the invention contain t hBCHEERB1#%t al
‘cyani de conmpounds a) in anounts of ‘from20 to 90 wt.% preferably frorrgzjéN 1003
to 80 wt.% based on the anount of finished catalyst, and the organic

conpl ex ligands b) in anpunts of fromO0.540 30 wt.% preferably from1 to
25 wt.% based on the anmpbunt 25 of finished catal yst. The DMC catal ysts
according to the invention usually contain from5 to 80 w.% preferably
from 10 to 60 apedallypfordtheindtile G Co(if), Fe(ll)sREEI); @rdll sk nd Ni@Dsi de.
G ycosides suitable for the preparation of the catalysts according to the

i nvention are Bae waiepselnbls mealryanide stlt mayconptpin aneer mereyRfrthgseinefals. The

non-sugars (ag ~ kWi Y 1S ; V.AHE om
via a gl ycosi dleu\6 g@ﬁ?\%\ﬁ ﬁgé%%l%ﬁagggﬁ %f?rg}étaﬁgég%a%l? 6?718@%%? ﬁga,(r: r%sgﬁty%r %@f to
t he conpl et e ametahion or aAIKA(hE éatiDmEGTioRPIRE SifbtdRents A are idéhtiddiNdr iffitent,
-6' There are suitahle as the sugar conponent nosacchari des, C

gl ucose, Sal acl?rﬁgeéa,bl cdl, and frpresent angnug) Ff‘gg‘é‘?dsgﬂno'gé goup ?‘E@‘E E‘Pﬁges’

di sacchari des,hﬁh‘&ﬂd@s’? S@ﬁﬁ'ﬁ@ios%a@ﬁgﬁ@g,t Os'.ganaﬁ‘&g OlH{i8Qanfes,  isocyanates,

pol y-sacchari des, such as starch. ul tabl & non-sugar “conponents”are
C, - C, 0 hydr ocaisbthivcyamtitesa tarboxsylates, axalatey nd aitmaldsyd aswell ab kyand cad nédgers,

preferably aral kyl and .al kyl, radicals, especgially, alkyl radicals, hayjn
from1l to 30 cg’FbBﬂ“%ﬁ §oks 2 L) a@&yﬁgﬁ%ss% Fé?c%%dr éh%r g%efrf‘fg‘? yCYrids éf\fﬂe_‘?he
so-cal l ed al kyllefInsGhrAICRH peferabMii1 Ch RbL4.OSReSreletablP Al foP8Tc Biefér@RiGtagn Of

carbohydrates with alcohols such as’ methanol, ‘ethanol, propanol and

but anol , 18r bythervahisa@cExdamples ohHsnitableswater-salble rmetalkgpanigdeysalss iarkepotadsium
fatty al cohol s, havi ng ftga?m &yho 20 carhon ato in th@"ﬁ{g ence oft aci ds.
15 Special pr ePEPEVIRCYRAIGIIN: « o HAGTFIUBYL v gl SRADAAY g gl BUBEETS
the repeating héNabydndfdriage(IDai N, cdlgving hdkutyaabesbalthte(Idy hs ahd f r ofthisEn t 0
C, 6 and average degrees of polynerisation of from1l to 2. 20 Met hods of
preparing gl ycbexageanogehaligielilal |y wel | known and are described in detail,
for exanple, in "Kirk-Qhmer, Encyclopedia of Chem cal Technol ogy", Vol. 4,
4th edition, 1992, p. 916 ff; "Ronpp, Lexikon Chem e", 10th edition,

St ut t gar tISNew Frefétredddiible rActgbsyanide @ofipotfids a) tOntained IBhé cathhidts(at&t8ing t@5
Any desired m xtyres of the above-nentioned gl y(iosi des may al so be used.
Anal ysi s of t hHedBYeption arecomnounds ofithe genegal fpminladilled out by nmeans of

el enental analysis, thernogravinmetry or renoval of the glycoside portion by
extraction with subsequent gravinetric determ nation. 30 WO 00/ 07720 '
PCT/ EP99/ 05149 8 JAN 2003 The cat al ystM,[MdEMNJjlng to the invention may be
crystalline, partially crystalline or anorphous. Analysis of the
crystallinity is usually carried out by powder X-ray diffraction. S
Preferen@e® i s ¢héRin MisGaafingiis f%ﬁgig'?)agdto the invention containing a)
zi nc hexacyanocobal t at e(I[I%)hb tert.-butanol and 10 c) an al kyl

pol ygl.ycosi de. MPisgfededinedin wrmuladIlbaml cat al ysts according to the invention

cxpocial |y of Formiand? i IFeHEy 3 10e0H chEf Ty Be ] Bhod lice

formula (11), vompownddasielectonpgiality.gands b) ot her than gl ycoside, and y)
glycoside. In the preparation it is preferable first to react the aqueous
solutions of the netal salt (e.g. zinc chloride used in stoichionetric
excess (af5 | eaplerd gol .% based on the 20 netal cyanide salt)) and of the
nmet al cyani de sa?t P ’g. potassi um hexacyanocobal tate) in the presence of
the organi c conmpt3x'Filggrd6d te2g. tert.butanol), there being forned a

suspensi on whi ¢h_ [ t ouhl . tal cyani de conpound a) (e.g. zinc
hexacyanocobal r%’“?%@@f’ﬁ&%@%@%m salt e) and the organic conpl ex
ligand b). 25 M= Co(III), Fe(Ill), Cr(III) or Ir(III).

30 Examples of suitable double metal halide compounds a) are zinc
hexacyanocobaltate(IIl), zinc hexacyanoiridate(IlI), zinc hexacyanoferrate(IIl) and

cobalt(Il) hexacyanocobaltate(III). Further examples of suitable double metal



The organi c co¥R®PTMgand b) nmay be present in the aqueoufCEERGVPYH oh tﬂgﬂﬂB
netal salt and/or of the netal cyanide salt, or it is added directly t JA
suspensi on obtained after precipitation of the double netal cyanide
conpound a). It has proved advant ageous toomi x the aqueous sol utions and
the organic conmplex ligand b), with 30 vigorous stirring. The suspension
formed is then usually treated with the glycoside c¢c). The glycoside c) is
pref erabl y usegyanideacompoutidewill bé fowaidein, forcexampleniUS §d6P1922 (bolgendB,dines WO

_AA01 07720 PCT/ EP99/05149 ' . .8 JAN 2003 The.catal.yst is then isol ated
from the suspef&tBhTihg urG@f#ing ]é"é‘ﬁ?ﬁa&ﬂ@,aﬂ?ﬁ@ﬂ) gsesegq\%/lfyi Hrﬁfgs‘}gﬁi'on or
filtration. In a preferred variant, the isolated catalyst is then washed
wi th an aqueous solution of the organic conplex ligand b) (e.g. by being re
5 suspended anThe olgaueomplyx ligahdst Wdcomtpaned imythei DMCatatalystsraccording to the

centrifugation). In that manner it i s possible to remyve, for. exanpl e
Nt er - sob dbl o BiyeHieRATE i1 PROCIEl KeewBIRAgEs UrRranebin R Fr R PERCAR Lok 5
accordi ng to tBbenhdlyeang isofss Jmeéﬂsfeﬁny Bfunf 62Mes mszg%s»s 4049809 UW) 3 igg t he

aqueous washing solution is 10 preferably from40 to wt.% based on the
total sol utiond0%HW/S BS4IB48, EP1700 949dER A6 hgeduld 4 d4nd2B.tWS 6 Hd0Rj3eBRI43

washi ng sol uti a o] | ycoside, preferaply jin the ran of
from0.5 to 5 %?3 %“aggé(gd%%&@:% P'EF?Q'?C sorat }coﬁ_ompﬁexi Eg%‘d oargdvgtﬁ_f'ﬁ(gg%lﬁs to
wash the cat al yglanidtdotgolads RivGRg héterd AvmsEiith dshexykbn, Sitrdgen, \pﬁééghﬂﬁls or
procedure may be repeated, for exanple. It is, however, preferred to use

non- aqued@s soFWiurowbichare polettp Sormeemplagespwish &pdauble metal evanigs eompaundt ur e
f i .| ide. T | [
o tor Jpul ver o Bk SSitbie 3R NS BRI arc 65 DABE ofRbey ShenBBL WRELY

to 100C and at ethess sstére,sanfitieq) @ras,alitriles] Ewliiés ahdhixturtotheRbii@refred Stgagic
(1013 nbar). The present invention _ relates also to the use of the DMC

catal ysts accof@Pplgxiigapdreareiviersobible aliphatic sleabsls; sych acethanobaiserrpRAROb

pol vet her - pol gl PREKAZHIL 1480-1tandP Ak ikeBGaRBl] deht biaROR L Shpecially
conpounds cont ai ni ng actrve hydrogen atons. There are used as a ky? ene

oxi des prléf er aptefereédayl ene oxi de, propyl ene oxi de, butyl ene oxi de and

m xtures thereof. The synthesis of the polyether chains by al koxylation may
be carried out, for exanple, with only one nonomeric epoxide or 30 in a
random or bl oc ’Thgfﬂ?gﬁﬁc WoinBlex Bgand idialfied %ﬁﬁerf‘@ﬂﬁx@%rbﬁar@tﬁ&?‘bf‘% cdfbék&trtﬁr
details will be found in "U Il manns Encyclopadi e der industriellen em e",
Engl i sh | anguadmmediately raften Poeipitation othe deupds ngtd- eyanide compound a). The

organic complex ligand is usually employed in excess.

C

20
The DMC catalysts according to the invention contain the double metal cyanide
compounds a) in amounts of from 20 to 90 wt.%, preferably from 25 to 80 wt.%,
based on the amount of finished catalyst, and the organic complex ligands b) in
amounts of from 0.5 to 30 wt.%, preferably from 1 to 25 wt.%, based on the amount

25 of finished catalyst. The DMC catalysts according to the invention usually contain
from 5 to 80 wt.%, preferably from 10 to 60 wt.%, based on the amount of finished
catalyst, of glycoside.

Glycosides suitable for the preparation of the catalysts according to the invention are
30 compounds composed of carbohydrates (sugars) and non-sugars (aglycones), in
which the aglycone is bonded by an oxygen atom via a glycoside bond with a hemi-

acetal carbon atom of the carbohydrate to the complete acetal.



wo 00i'0~~20 - 9V¥IYUI9/ 05149 8 SAN 2003 There are pref er alGFERIRES S g
starter conpounds containing active hydrogen atons conpounds havi ng JAN 2003
nol ecul ar wei ghts of from 18 to 2000 and having from 1l to 8 hydroxyl

groups. There may be nentioned by way of efanple: ethylene glycol, 5

di et hyl ene glycol, triethylene glycol, 1,2-propylene glycol,

1, 4- but anedi ol , hexanet hyl ene gl ycol, bisphenol A, trinethyl ol propane,

gl ycerol, pentaerythritol, sorbitol, cane sugar, deconposed starch or

wat er. Advant ageously, the starter conmpounds containing, active hydrogen
atons that are Thereyaiegsuitablet po dhe \shgashcamapanenlc atongpaceharidgs, sush as giynose, by
conventional al e S . vVe- | O I | ar i ght
ctartors and witaposs dhintah anolt, iBiftee SuLRT bt G, | RUcRREL dkn i

wei ghts of fr omaciAfrobeordifltbse,ldhd dhigbyaxdisbly-sapeharideis suyls asistanecht he cat al yst's
according to the invention, of alkylene 15 oxides to starter conpounds

cont ai ni ngS active hydrogen atons is generally carried out at tenperatures
of from20 to i | ¥d e~ Of : 1R0 egially
at tenperat ur e?a g&l? Plii)dr?nlf %o%figg&{.ﬂgh%@rr@;‘gg?ih E{O?ramyége{aglac%gi ggdgﬁatg gxtyﬁ

t ot al pressur earabkylfandmaiRyl eaditfalsd)qireferbbly pralkydcadtdlkyl radicalse especiailg dalioylt

w t hout a sol Vei‘r}h ?r in ag inlert or gani ¢ sol vent, such as toluene and/or
THF. The 20 ambtffitalpiaving from;l toJ3 M 0MS.0m 10 to 30 wt. % based on the
anount of pol yether polyol to be prepared. The catal yst concentration is so
sel ected that good control of the polyaddition reaction under the given
reacti on tbndi tGlyensides tha awsi prefsrabihusedaaraithgso-cabed alkyy palyglycasides Swhichereal | y

in the range of from 0,0005 wt.%¢t.0o 1 w.% preferably in the range,of .from
0001 w95t EEREY AR Y sfachin o tripohugls Sy R mlsahgls ot 8 THEh gL
W . % based on etﬂhﬁol@”’ﬁﬂéﬁﬁnd)f afdD | MRAduR oPOB%Oﬂraﬁsﬂcd%isﬁﬂi&paffGGhorﬂibﬁaiﬁDhlﬁy‘v| ar
wei ghts of the polyether polyols prepared by the process according to 30

the invention &l¥copides withrfatyalcehols haying o 8 ta 30, cot@ndgtorns in thernsesspemes) in
t he range of frag;a‘uslooo to 50,000 g/nol., especially in the range of from
2000 to 20,000 g/ ol . WD 00/ 07720 PCT/ EP99/ 05149 g ~pN 2003 . - 10 The
pol yaddi ti%n may be carried out continuously or discontinuously, for
exanple in a batch or sem -batch process. The use of .the DMC catal ysts
accordi ng to tmperialprigfarenceris gineado nikyl aplyslygrsidesohaving glugeseas the gpeating

preparation of paly %J‘&{wﬁlﬂ%ﬁg# ?g&)’cﬁa‘ixpieﬁ?ﬁ%%{ é?mgét%g%ﬁ %\:]/e%,a@lg%%ﬁpgﬂ ed

with DMC catal ysts known contal n

| i gands. The i nmablyhérmation offomrl tolde preparati on of pol yether polyols are
typically reduced by from25 to 50 % This leads toa reduction in the
total reaction tine of the polyether polyol preparation and results in an

i mprovenepd i n NMb@odd of %_&ﬁ)ai-iﬁ§ IydRIIRE a8 g AIAMWrell hovaL Bl lard edchiBéd in
mar kedly increased activity, the catal ysts accordi ngﬁto t he invention can

be used in ver yletaslyfen & an I'Birk-Qthmep dincaplapestis ofChemical Teshnolegyanveint
of polyether pol yal tQifdf, P{5BR2" §9b16! b, 1NGRSY, Y ELAREN PERYRL®, ROBPAGDn N

t he
Stuttgart/New York, 1996; Angewandte Chemie 110, p. 1394-1412 (1998).
25 Any desired mixtures of the above-mentioned glycosides may also be used.

Analysis of the catalyst composition is usually carried out by means of elemental
analysis, thermogravimetry or removal of the glycoside portion by extraction with
subsequent gravimetric determination.

30



15 presence of MOHWAIR0,| ysts according to the invention ar é’qudWPﬁ]l”t@a 003
preparation of polyurethanes (Kunststoffhandbuch, Vol. 7, Polyurethane; %'M
edition, 1993, p. 2532 and 57-67), it is possible to dispense with renoval
of the catalyst fromthe pol yether polyol-Wthout the product qualities of
the resulting pol yurethane being adversely affected. 20 The Exanpl es which
follow explain the invention but are not intended to be limting. WO

0oi 0~~20 -11 Ex@emuBstsGatatiing torthe aivehiien nfay Bbeadrpstallihe, SarisIBOSErallihe o8 JAN
2003 Preparation of a DMC catalyst using.a Cg_, 4 al kyl polyglucoside

(catal yst A). mmemhgns.ohnalysig of the)crystallmitynis dspally cafmnied o] By pawdet, Xom@Y i
of distilled V\@.&?& 10% 10 added, with vigorous stirring (24,000 rpm, to a
solution of 4 ¢ Cj nirol . ) of potassi um hexacyanocobaltate in 70 m of
distilled water. Imedi ately thereafter, a mxture of 50 g of tert.-butanol
and SO g of distilled water is added to, the suspensi on which has forned,
and vi gor dus sterf?rFFﬁfIEEIVPBG‘OC"P%‘NW?%COFWE&%'Z‘F EAURR EOMYNINE) i nut es. A

m xture of 1 g of a C8_, 4al kyl pol yglucosi de d ucopon 650 EC 1 S (Henkel),
1 g of tert.-butanol and 100 g of distilled water is then added, and
stirring ( 1008) r pnEinchexauyanadbaltate(Iidy, 3 mi nutes. The solid material is

i solated by neans of filtration, then stirred (10,000 rpm for 10 m nutes
with a mxture of 70 g of tert.butanol, 30 g of distilled water and 1 g of
t he above al kyl) pol Y&l Wpmesbofsg and filtered again. Finally, the mxture is
stirred ( 10,00%) rpm for a further 10 mnutes with a 20 m xture of 100 g
of tert.-BButanol and 0.5 g of the above al kyl pol ygl ucoside. After
filtration, the,catal tlis1 dried,at 50C and normal pressure until constant
wei ght is reacfd. Wéﬁg B?yﬁf;yﬁ?s“beov\der ed catalyst: 4.9 g 25 El enental

anal ysi s, thernogravinmetric analysis and extraction: cobalt =12.0 % zinc =
27.0 % tert.-butanol + alkyl é)ol yglucoside = 33.2 Exanple 2 30 Preparation
of a DMC cat al Ysepatgtion®f ahec,%M_, qataly sty lacenading te thegnyrntion as usuply cagyied outyn

00/ 07720 -12 PCI/ EP9910514 ~pH 2003 e_procedur Ex l.e 1.was

fol | owed, but glréeo,ui_sgp p%agﬁeﬁé}%%gpglﬁéaﬁ% Oﬁﬁﬁcmlf"y 81‘ fOTRuID (ﬁ, with%etal

15 cyanide salts, especially of formula (II), ) organic complex ligands b) other than

glycoside, and y) glycoside.

In the preparation it is preferable first to react the aqueous solutions of the metal salt

(e.g. zinc chloride used in stoichiometric excess (at least 50 mol.%, based on the

20 metal cyanide salt)) and of the metal cyanide salt (e.g. potassium

| hexacyanocobaltate) in the presence of the organic complex ligand b) (e.g. tert.-
butanol), there being formed a suspension which contains the double metal cyanide

compound a) (e.g. zinc hexacyanocobaltate), water d), excess metal salt €) and the

organic complex ligand b).

25
The organic complex ligand b) may be present in the aqueous solution of the metal
salt and/or of the metal cyanide salt, or it is added directly to the suspension obtained
after precipitation of the double metal cyanide compound a). It has proved
advantageous to mix the aqueous solutions and the organic complex ligand b), with
30 vigorous stirring. The suspension formed is then usually treated with the glycoside

c). The glycoside c) is preferably used in a mixture with water and organic complex
ligand b).



600 CS UP (HenROMOFRE used as the gl ycoside instead of t h&CAHEPP/OS149 8 JAN 2003
pol ygl ucoside fromExanple 1. 5 Yield of dry, powdered catalyst: 4.6 ¢

El emrental anal ysis, thernogravinetric analgl5| s and extraction: cobalt =10.8

% zinc = 21.7 % tert.-butanol =12.5 % kyl pol yglucoside = 19.0 10

Exanpl e 3 Preparation of a DMC catal yst using a CB_, o0 al kyl polyglucoside
(catalyst C). The procedure of Exanple 1 was followed, but C8_, -al kyl

pol ygl ucosi de @ ucopon 15 215 CS UP (Henkel) was used as the glycoside

i nstead of the_al kyl polyglucoside fromExanple 1. Yield of dry, powdered
catal yst: 4. 2 Ghe catglyst argmasolaﬁqu;@néhe SHERBOR Pui kirawn éechnighess sychy ag

tracti 5 9% |
S)(;I ;Sfulcgg i de :&%ﬁlﬁg%%n aﬁlﬁ%ﬁga%f&%??%‘%{’ gbég#gél?{é grc]:atg})ggi%[sf\{% ‘?éﬁ{iyst
usi ng starch (w&haé:yaQuéausssthMSois t}&CGfgradicn@)rhplekJ&giniiM ¢28) by Adeigl tet i on

of 1259(915rrrm| of ZII‘]CCthI‘IdEII’lZg of dIStI||ﬁ9V\IaterIS
added, wiPh vi ispenssd satnrirs(q prsuently, polptedoagain by fltraden, of sentafugation) 1n thaty) .

O 30,pO5 2551 URHRIAPIEBBERIEN) Tiiahd! ocfimpl, SABHAUER WPH Sl UEA E'ry
is added to thpotassﬁpﬂnhiondevfmmthehatalismacmddmgmjt}miigmnﬁum stirring (24,000

rpm is then carned out for WO 00/ 07720 PCT/ EP99/ 05149 8 JAN 2003 -13 10
mnutes. A mxture of 1 g of starch (Aldrich), 1 g of tert.-butanol and 100

g of distill edTﬂ@taﬁ{ou‘n? &f*‘&?mﬁ&'%ﬂx plé g §ﬁd 'b5 '1H%20Qﬂe61&”%vaélﬁn§%ldn%ﬁ Rut
for 3 mnutes. The solid material iIs |so ated by nmeans of filtration, then

stirred (1010, OpGferghly from 4@ teri §uweSo,wbashd annthet total sofution. JFugthermore, it is

tert.-'butanol of disti wat er an 5 starch, and.filtered
agai n. i nal |y enihenpys oradeitg s Fieat st SolSfiortp Sl Shnquif Bf abebghe
mnutes with ap foéfhblP'Qnﬂfer&ﬁ?ﬁé &f&fmbgrtbsdomaﬂgbdeﬂ%&o&lgomﬁoﬁtarch Af ter
filtration, the catalyst is dried at 50C and normal pressure until constant

wei ght is r eached. Yield of dry, powdered catalyst: 6.70 g 10 El enental
anal ysi s, ther O3 afs Mfageo%ﬂ%%ﬂsﬁ tﬁggatgﬁstr #5td fldh once. To that end, the first

15 washing procedure may be repeated, for example. It is, however, preferred to use
non-aqueous solutions for further washing procedures, for example a mixture of

organic complex ligand and glycoside.

The washed catalyst, optionally after pulverisation, is then dried at temperatures of
20 generally from 20 to 100°C and at pressures of generally from 0.1 mbar to normal

pressure (1013 mbar).

The present invention relates also to the use of the DMC catalysts according to the
invention in a process for the preparation of polyether polyols by polyaddition of

25 alkylene oxides to starter compounds containing active hydrogen atoms.

There are used as alkylene oxides preferably ethylene oxide, propylene oxide,
butylene oxide and mixtures thereof. The synthesis of the polyether chains by
alkoxylation may be carried out, for example, with only one monomeric epoxide or

30 in a random or block manner with 2 or 3 different monomeric epoxides. Further
details will be found in "Ullmanns Encyclopédie der industriellen Chemie", English
language edition, 1992, Vol. A21, pages 670-671.



cobalt = 8.2 OWOAMMNZI28 19.7 o tert.-butanol = 7.0 % star ERTEPIEOR o 1y 9003
Preparati on of pol Xether pol xol s 15 General procedure 50 g of pol ypropyl ene
gl ycol starter (nolecular weight = 1000 g/nol.) and from4 to 20 ny of
catal yst (20-100 ppm based on the amount-®f pol yether polyol to be 20
prepared) are placed under a protective gas (argon) in a 500 m pressurised
reactor and heated to 105C, with stirring. Propylene oxide (approximtely 5
g) is then nmetered in in a single batch until the total pressure has risen
to 2.5 bar. No fiuther propylene oxide is then nmetered in until an

accel erat ed pr Ehereare prefasably used as stageeomppunds cpntamingragitve ydeossh Atenas
pressure drop jndi . t i i ) ; I ni g
propyl ene oxi déé&‘?ﬁ@g@?g?‘;‘%ﬁ%%ﬁ“@%%‘%t# I’ili% é’gﬁgﬁﬁﬁzgﬁg |a§/“-{2‘§ végc%og{slr?a{%tQ
total pressurehyfrodySgrbgis. THeRmah cbenieationed bynway ofr exayiphs ectioplernte glysol,
conplete and after_ a subsequent reaction tinme of 2 hours at 105C, vol.atile

portions dre dfigthylenaq ebfool,attricthyiens ghiel, dmdtpropylene o @lcglt o -4-butgnediol,

tenperature. 3 | 34 C |

det or m nat fon PCRRUVER ALad, BROKERTEL, BRI Hafe CATLAGE FenREn il

vi scosities. sdffitdlpéané s@ghr RetOHMPORAGEtetPorgwdéiN 2003 - 14 The progress of
the reaction was nonitored by neans of tine-conversion curves (propyl ene
oxi de consunption [g] vs. reaction time [mn]). The induction tinme was
determned fro | ' I ' : BHGE t t
poi nt of the t%mrrg%lg%ér%\%?g’i ﬂg& Sgﬁe\?/géﬁl?%Wh%heé@g%tgeé bg%%ra%?ﬁné@g? ttﬁﬁgﬁ e
curve. THO pr opsedyarat those Shichnbave heenc preparedpfford exdmple,eby mooverdional alkalit he

catal yst activit .carrespond to the riod of time between actjvation of
Che ekt n oot arles Yok TR BbmierrmtanRd oS TaStertlat Hatkdt S, Wik e
netering. The bRicHhericaAkdxyPRiohipBducts HabfgSHoleaflar wéights @8 &ohP200 toPBo@Nd t he
propoxyl ation tinme. 10 Exanple 5 Preparation of polyether polyol using

catalyst A ( Z 00 ppm induction time: 15 propoxylation tine: total

ot e ot P RS R ehsc 33 B e B CHARTO U, Bpl, Sl
pol yet her15pol y gkides togakét comisounds Edriisiningrgctivd thz&fd»geﬁ afis! isWRherally carried

propoxylation time: total reaction time: polyether polyol: 30 OH nunber (ny
of KOH g): doubWeathismperasiesof famn20. tokH0°Cy ipsefergblyyinoihe rangea of fromsd0ipn 45

mn 175 mn 291§0° ,%§p7ec1%ﬁ())' aﬂe%p%?attrpreg of from 50 to 150°C. The reaction may be carried

out at total pressures of from 0 to 20 bar. The polyaddition may be carried out
without a solvent or in an inert organic solvent, such as toluene and/or THF. The
20 amount of solvent is usually from 10 to 30 wt.%, based on the amount of polyether

, polyol to be prepared.

The catalyst concentration is so selected that good control of the polyaddition
reaction under the given reaction conditions is possible. The catalyst concentration is

25 generally in the range of from 0.0005 wt.% to 1 wt.%, preferably in the range of
from 0.001 wt.% to 0.1 wt.%, especially in the range of from 0.001 to 0.0025 wt.%,
based on the amount of polyether polyol to be prepared.

The molecular weights of the polyether polyols prepared by the process according to
30 the invention are in the range of from 500 to 100,000 g/mol., preferably in the range
of from 1000 to 50,000 g/mol., especially in the range of from 2000 to 20,000 g/mol.



230 mi'n 29.7 9WEEWOTT280 001 07720 PCTI EP99/ 05149 g SAN 2003 FCTEREYAHA? o 67JAN 2003
Preparati on of polyether polyol ustng catalyst C (100 ppm 5 induction
time: propoxylation tinme: total reaction tine: polyether polyol: 10 15 20
25 30 OH number (ng of KOH g): doubl e bondOcontent (mmol./kg): viscosity
25C (nPas): Conparison Exanple 8 Preparation of polyether polyol using
catalyst D (100 ppm induction tinme: propoxylation tine: total reaction
time: polyet hem&p&umditi&m%ﬁbemémeumonﬁﬂ&sbyz ordiiscohtmivasly, fovekanple in
(rmol . /kg): viscosity 25C (nmPas): 170 min 120 min 290 mn 28.7 5 948 235
mn 280 m n 518batch opseny-batrhggocess.conpari son bet ween Exanples 5 - 7 and
Conpari son Exanple 8 shows that, in the preparation of polyether polyols
using the DMC catal ysts according to the invention containing an organic
conpl ex |i gandThé @sd of thetPNQ tatalysts acedritingso dke inventia reducesdthe atkaxyhitioni on
times occur as conpared with a DMC catal yst. contai ning ap or ni% conmpl ex
ligand (tért. - Bmeannithe prepamtionof palyether palyols pyUtypically sfromgys to 83 Y t he
catal ysts accorgdi : i i v

i ncreased acti 5&?@&8%‘%‘%‘\'@@9@%&% ee suﬁgéglﬁ?it%@t%g%&de?amhas
propoxyl ati on ligarets) Thé/indnotien tintekdndhellprepatationd afpulysther mflydls arebtipyally
obtained with the catalysts_accordi o.the invention.,are greatly.redyced.
WD 001 07720 -16&&%‘&% S‘%élg?ébgﬁ?g(giﬂﬁs lﬁadi)Eﬂ 3 Egdyction, ) %lmﬁgﬁ‘?@“‘t‘ﬁ{‘% t A
(20 ppm S i ndwpéiigethernsdlyarﬁeﬁa&xﬁa{ bt résuft® in bAtifprévRAfeht A the PRcess in

pol yet her pol yol:
- 10 terms of economy.

On account of their markedly increased activity, the catalysts according to the
invention can be used in very low concentrations (25 ppm and below, based on the
amount of polyether polyol to be prepared). If the polyether polyols prepared in the
15 presence of the catalysts according to the invention are used for the preparation of
polyurethanes (Kunststoffhandbuch, Vol. 7, Polyurethane, 3rd edition, 1993, p. 25-
32 and 57-67), it is possible to dispense with removal of the catalyst from the
polyether polyol without the product qualities of the resulting polyurethane being
adversely affected.
20
) The Examples which follow explain the invention but are not intended to be

limiting.



OH nunmber (g WO ORG28) : doubl e bond content (mmol./kg): vIPSTELPYISIIEC g JAN 2003
(mPas): PCT/ EP99/ 05149 8 JAN 2003 850 min 355 min 705 mn 29.6 6 1013
Wthout renoval of the catalyst, the netal content in the polyol is: Zn =5
ppm Co = 2 ppm = 15 Exanple 9 shows thatllhe novel DMC catal ysts according
to the invention, on account of their markedly increased activity, can be
used in such | ow concentrations in the preparation of polyether polyols
that it is pospkMhples0 di spense with renpval of the catalyst fiomthe

_-pol yol . WO 001 0~~z0 -17 Patent clains PCTI EP99105149 8 JAN 2003 1. A
doubl e nmetal cyanide (DMC) catal yst conprising: a) at |east one double

nmet al cyani de AR nd, b tiat | east one organic conplex ligand, which is
not a gl ycosi d%m—%, ast one gl ycoside, wherein the non-sugar
conponent of the glycoside c) is a C--C30 hydrocarbon radical. 2. DMC

catal yst according to claiml1, additionally containing d) water and/or e)
wat er - sol 8bl e Exampleh|t 3. DMVC catal yst according to claim1 or 2,
wherein the double netal cyanide conpound is zinc hexacyanocobaltate(lll).
4. DMC catal yst according to any one of clainms 1 to 3, wherein the organic
conpl ex | i gandPtepatadoh of H DM chtalyst usiida Caf,-alkyd polyghwoside@atatysaAy. one of
clains 1 to 4, wherein the catalyst contains from5 to 80 w.% preferably
from10 to 60 wt.% of a gl ycoside 6. DMC catal yst according to any one of
claims 1 to 5, Avmﬁt% of tﬂ%ﬁ% ol)SoffAn@ cHibkidP 3h 8! E 88 1d gkﬁuea wadi 46 05
for the preparation o st accordl ng to any one of clains

6, conprildi ng adrtcdstv\aﬁswgloitouBMmg]@4 060G qum)) Us $sd>lutlom)rofa© gnR amnmed) tozf

wi th metal cyani de sal.ts LC e I COSI de,

and'y) o1 ycos BRIt geRisyedeoBe Bea erb TS Bt BAie Brelialsl therbaltes

i sol ating, V\/ashhﬂﬂrea&dwjé of Rf, Bﬁtﬁn&l%&'ﬁﬁtof@i&ﬁ‘ﬂeﬂﬂtéﬁs 8dRA tb the AspenEiBAESS

for the preparation of polyether polyols by polgaddl tion of alkyl ene oxi des

to starter cor‘rmbmhdha&:(ﬂ?mmdmang vigorous stigring 26000 opm) is themeagiedr etfefrse of

t d t f
DoTyether polyoP TRRReN AmBBEe o s o 4Rk, PolElEbdie SawEor 350 B m o
10 10. Usg of ~ pragni@y), w&t%&mmtmo 2UEQIGHIBA vafkrdiiheANAARY, ofd Bt  ©

6 for i the preparatlon of polyether polyols by polyaddition of al kyl efie
oxi des to star (E00cmm)dsinarsied ont forrd mipwest The soljdimatasial i ispdeted by means of

filtration, then stirred (10,000 rpm) for 10 minutes with a mixture of 70 g of tert.-

butanol, 30 g of distilled water and 1 g of the above alkyl polyglucoside, and filtered

again. Finally, the mixture is stirred (10,000 rpm) for a further 10 minutes with a

20 mixture of 100 g of tert.-butanol and 0.5 g of the above alkyl polyglucoside. After

| filtration, the catalyst is dried at 50°C and normal pressure until constant weight is

reached.

Yield of dry, powdered catalyst: 4.9 g

25
Elemental analysis, thermogravimetric analysis and extraction:
cobalt = 12.0 %, zinc = 27.0 %, tert.-butanol + alkyl polyglucoside = 33.2 %
Example 2

30

Preparation of a DMC catalyst using a C,, ,,-alkyl polyglucoside (catalyst B).
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‘1zupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] cTa] cTa] ca] ca] ca] ca] ca
]cal ca U] c”a] ca] cal] cal] ca] cal] ca] ca W] ca

1IMIMsI , ~864{ vql gb] X] ] ca] ca] ca] ca] ca] ca] ca]¥@a] ca] ca] ca] ca] ca] ca] cal] ca] cal] c

a] cal ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! CJWY] | wgel=

$! 2111 %r&\ &Z( 0) 4) zupkf a\ W] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca

] ca] ca] ca] ca] cakl prlcedidk eRExahpRrlIoRiscRIISwEE DhEa],G AR polyglhicoside-2Glaédpbn/ / 0
01%.: 1=1X1v2

4{ 4~466666X772 60 € UPcdlenkt!) ajas aberhay the]glyqosidednstead @ﬁ]h@aqllael]npéxgi@qowpc al c
aU] ca] cal] ca] Cﬂ‘? a]; ag]ggla]%ca] cal] ca] ca] ca] caU] ca] ca! 77L888| 99: q:

; Mk<<3===(>\ 0’7’7@@Wr mhc”Y] c] ca] ca] ca] ca] ca] ca] ca] caU] cajcalc
a] ca] cal ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! @ALAAA®
BnCCC* DDD) EaEEFf FFFG | [ JAKKKKKKKKKLL| voj c] Xmhc”Y] ] caU] ca Ul c™a] ca
Ul c”a] chalca] céf]leldpédpcapwdfr@dpéta]yétaﬁ]%] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢
a] calca] ca] ca
LLLL}\/I\/K}\INQ]JPPPPP@Q QUQRRRRDRRRRS] S™ §j SST\ T~yt ohc*Ymhc”Y] ]] ca] ca] ca
ﬂ c"a] ca] ca] ca]mai]xmélm%m]lsm]bﬂn&iﬁﬂ]&ﬁh]@a]?ab]ﬁa and extraction:

c”a] ca] ca] ca] ca] cal cal cal.ca] calca] cal ca c i

\ TI TTTT( U=UUUUS V\%‘WWWW@Z@ZZQ‘Z 291 %]-? vy 128wl redyetuepside, T A81004] ca]
cal cfa]ca U] cna] ca] ca] ca] ca] ca] ca] ca] ca] caU] cal] ca] ca] ca] ca] ca] ca] ca]ca
U]l c”a] ca] ca] ca] ca] ca
R 1]/ 110QaTExaagraBbbbb" c@Dcbcei cccccccé&d) d|l wr ke [ Vimhe”Y] ca] ca] ca] cha
U] c™a] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca U] c”a]ca] ca]ca
Ul c”a] ca] ca] ca] caU] ca] ca] ca] ca] ca] ca
) d, d/ d2d5ddddpgrgnpagmatifathiid chal s"f'ubxhglalﬁsl?ohiﬂﬁyﬂ plyBIGCodR Cathlyst C).
U] c”a] ca] ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca]
Ul c”a] caU] ca] ca] ca]ca] ca] ca] ca] ca]ca]ca U c’\a] ca] ca] ca] ca] ca

<kKkVkpl I QrmiTnn* 0000 i diSi~iiiig ®
U] c”a] (F:) a] ca] ca] ]péﬁ‘% %H]%c‘g}é’ﬁﬁ]l’i% éé‘!f%‘&iééau Coaor aﬁ(y\{\g&yglﬁcomde Glucopon

cMal] ca ajc 5 Y
L1J10%124 ]() Hpﬁ( ]10?#2&@%) Igwlo%g&& ( 4 10%& )- 10%%lls f(é)ﬂ&%gkﬂ&ﬁ;ﬁ?i polfhieide -
ZX9@ @O () - lf$)l@%lar&p(e)l- | $109N& () - | $10%CCE () - | $10999&' () - 109%& ()- CB
| "#$}ASHE 10 10 10%<109&' ()-L: 109& ()-!+ 1@L0%& ()- & +
1@ 10% ()-& | 109%& () - $?RVaBSH= 10109@& () - 1092& ()- 1092& ()- 109%&Z& ()-
+109%Z& () -! " +1¥0Rddtofdky,(powiéred catalyst: 4.2 g

%

20 Elemental analysis, thermogravimetric analysis and extraction:

» cobalt = 11.5 %, zinc = 22.3 %, tert.-butanol = 9.2 %, alkyl polyglucoside = 20.4 %

Comparison Example 4

25 Preparation of a DMC catalyst using starch (catalyst D, synthesis according to
US 5 714 428).

A solution of 12.5 g (91.5 mmol.) of zinc chloride in 20 ml of distilled water is
added, with vigorous stirring (24,000 rpm), to a solution of 4 g (12 mmol.) of
30 potassium hexacyanocobaltate in 70 ml of distilled water. Immediately thereafter, a
mixture of 50 g of tert.-butanol and 50 g of distilled water is added to the suspension

which has formed, and vigorous stirring (24,000 rpm) is then carried out for
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5 starch, and filtered again. Finally, the mixture is stirred (10,000 rpm) for a further 10
minutes with a mixture of 100 g of tert.-butanol and 0.5 g of starch. After filtration,

the catalyst is dried at 50°C and normal pressure until constant weight is reached.

Yield of dry, powdered catalyst: 6.70 g

10
Elemental analysis, thermogravimetric analysis and extraction:
cobalt = 8.2 %, zinc = 19.7 %, tert.-butanol = 7.0 %, starch =35.8 %

Preparation of polyether polvols
15

General procedure

50 g of polypropylene glycol starter (molecular weight = 1000 g/mol.) and from 4 to

20 mg of catalyst (20-100 ppm, based on the amount of polyether polyol to be

20 prepared) are placed under a protective gas (argon) in a 500 ml pressurised reactor

| and heated to 105°C, with stirring. Propylene oxide (approximately 5 g) is then
metered in in a single batch until the total pressure has risen to 2.5 bar. No further

propylene oxide is then metered in until an accelerated pressure drop in the reactor is

observed. That accelerated pressure drop indicates that the catalyst is activated. The

25 remaining propylene oxide (145 g) is then metered in continuously at a constant total
pressure of 2.5 bar. When the metering in of propylene oxide is complete and after a

subsequent reaction time of 2 hours at 105°C, volatile portions are distilled off at

90°C (1 mbar) and then cooled to room temperature.

30 The resulting polyether polyols were characterised by determination of the OH

numbers, the double bond contents and the viscosities.
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period of time between activation of the catalyst (end of the induction time) and the
end of propylene oxide metering. The total reaction time is the sum of the induction

time and the propoxylation time.

10 Example 5

Preparation of polyether polyol using catalyst A (100 ppm)

induction time: 130 min

15 propoxylation time: 45 min
total reaction time: 175 min
polyether polyol: OH number (mg of KOH/g): 29.3

double bond content (mmol./kg): 6
viscosity 25°C (mPas): 887
20
, Example 6
Preparation of polyether polyol using catalyst B (100 ppm)

25 induction time: 160 min
propoxylation time: 70 min
total reaction time: 230 min
polyether polyol: OH number (mg of KOH/g): 29.7

double bond content (mmol./kg): 9

30 viscosity 25°C (mPas): 869
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Comparison Example 8

Preparation of polyether polyol using catalyst D (100 ppm)
15
induction time: 235 min
propoxylation time: 280 min
total reaction time: 515 min
polyether polyol: OH number (mg of KOH/g): 293
20 double bond content (mmol./kg): 13
viscosity 25°C (mPas): 859

A comparison between Examples 5 - 7 and Comparison Example 8 shows that, in
the preparation of polyether polyols using the DMC catalysts according to the
25 invention containing an organic complex ligand (tert.-butanol) and a glycoside,
markedly reduced induction times occur as compared with a DMC catalyst
containing an organic complex ligand (tert.-butanol) and starch (described in US
5 714 428), and that the catalysts according to the invention at the same time have
greatly increased activity (which can be seen in the substantially reduced
30 propoxylation times). Moreover, the double bond contents of the polyols obtained

with the catalysts according to the invention are greatly reduced.
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induction time:
propoxylation time: 355 min
total reaction time: 705 min
polyether polyol: OH number (mg of KOH/g): 29.6
double bond content (mmol./kg): 6
10 viscosity 25°C (mPas): 1013

Without removal of the catalyst, the metal content in the polyol is: Zn = 5 ppm, Co =

2 ppm.

15 Example 9 shows that the novel DMC catalysts according to the invention, on
account of their markedly increased activity, can be used in such low concentrations
in the preparation of polyether polyols that it is possible to dispense with removal of

the catalyst from the polyol.
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10 &0 b) at least one organic complex ligand, which is not a glycoside, and
c) at least one glycoside,

wherein the non-sugar component of the glycoside c) is a C;-C3o hydrocarbon

radical.

2. DMC catalyst according to claim 1, additionally containing d) water and/or

e) water-soluble metal salt.

3. DMC catalyst according to claim 1 or 2, wherein the double metal cyanide

compound is zinc hexacyanocobaltate(I1II).

4, DMC catalyst according to any one of claims 1 to 3, wherein the organic
complex ligand is tert.-butanol.

5. DMC catalyst according to any one of claims 1 to 4, wherein the catalyst

contains from 5 to 80 wt.%, preferably from 10 to 60 wt.%, of a glycoside.

6. DMC catalyst according to any one of claims 1 to 5, wherein the glycoside is
an alkyl polyglycoside.

7. Process for the preparation of a DMC catalyst according to any one of

claims 1 to 6, comprising the steps:

i) reacting in aqueous solution
o) metal salts with metal cyanide salts,
B) organic complex ligands other than glycoside, and

Y) glycoside,
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9. Polyether polyol which can be prepared by the process according to claim 8.

10 10.  Use of one or more DMC catalysts according to any one of claims 1 to 6 for
the preparation of polyether polyols by polyaddition of alkylene oxides to

starter compounds containing active hydrogen atoms.



