; e3ett 4d086PF"6YPDE453044 Preparati on of polyether alcohols 5 The present
invention relates to a process for preparing pol yether al cohols by addition
of al kyl ene oxides onto Hfunctional starter substances using nultinetal

cyani de catal ysts, frequently also referred to as DMC catal ys

Pol yet her al cohols are inportant starting materials in the pr mmwm’mmmm“m
pol yur et hanes. They are usually prepared by catalytic addition o

al kyl ene oxPHeRAT3tiop,PE| Rl vat Fh?f‘é‘?ﬂ,ﬂ@xr de and/or propyl ene oxi'd#e? onto
H functional starter substances. 15 As catalysts, use is usually nmade of
sol ubl e basic netal hydroxides or salts, with potassium hydroxi de having

the great %S&'h deil 1 hFPRr RN e81 afedli AUV BRbasss Gort B %Eépl pot assi um
hydr oxi de ‘ago LAl takSno 1) RALLEHL ,oqqgtkytgi 8350000, &0 Unsat ur at ed

by- products ursin 1 on_ of ecul ar "wel poI yet her
al cohol s, afad ‘frtfﬂs‘é’nlaedﬁE@p"t sflgﬁﬁ??%‘?f‘alui go’f‘u Haehaly Y &l cohol s and

have a verycaﬁwa@érethe‘é‘ﬁeﬁfrth Hésﬁrmﬁeéntefa%d?%rcéthbma‘ss 25 To reduce
the content of unsaturated conponents in the polyether alcohols and to

i ncrease 1oheol padr0R163h61 4 rartehempeﬂtatdtorstheagﬁg qratefnat@pyxt e oxide, it
has been pr 98&@&1%61 £y i;}d’i%tt% ¥a”f ?QPQQMPL reper&blny doubl e

met al cyanl oung + 0 erre t"al ysts, be
used as 30 83? ahst%“ %Ls%egof”éf ﬁﬂ'&rﬁ? roﬁt’gepi!blllncg? Jhcsa]iahr whi ch such
conmpounds hS‘\?EYJf)%‘é?n °&é§€r?‘b%/c9r ‘Pﬁ@?yg FRE t?s“‘&é?ky°’b?%r§bﬁf€6°5§7°’raelaéttﬁﬁ§er

sol uti ons ofubstancesalts, usually zinc chloride, with solutions of alkali
metal or 18l kaline earth netal cyanonetal ates, e.g. potassium

hexacyanocohg! ¢t £1yseks, cuw%mhbmlﬁcﬂxé& oa”fSSblptﬁm Iasia m@t£r - mioscible

conponent CI gﬂg&fﬂad& Q_@e QItémrw‘itHe 5L AL nlar Sl htaglklj‘etﬁee%‘ije%x'tggt

suspensi on orient can be

1 tat| OR.S
initially pPE%‘éHC"‘}ln %‘ng%?m‘b t%‘ gf‘%?‘é‘? tasq(‘ja’l f %}hé) usfhﬁvxﬁ?% 25H°Sci bl e,
het er oat om BBRERF Hlen§ScEAPONE T 1Fs PR BT lu}aén dhatefornpt 5n vt her,
al cohol , 20ctippatwratednbytpredusitsapcrenstin wheobreparatdwpoafdeighent i oned.
Such pr ocesmesectw.taec bedghtlesalyidtddrf & beprariisl,y anél otheeampbace ntHdS- A 3 278
457, US A-3c¢dB AR iWy- B 3t BoAgBendlo dichndll 206 ndfe Bl vadyanhaggs whi ch
frequent ly akiksé: 14 LhE Bsgdlpgtlto Lr:¥1§ gare the long induction

time and their Soretimes unsatisfacto ory actrvrty As a result, it is often
necessary to PF 53044 2 enploy | arge amounts of DMC cat al yst whi ch has

an adver 28 ZPf Eeduash HReCRREINICES UBFaE IR b0 CRRRONG LSS | Fhey rRAKYESNEF

cat al yst ar elpebeld leldese imenbasgi theveercdges bhave iro the adddpiand in the
processi ng peapeidn &F @rkophbenloxetiberivlehdksén Sropwsall enattm itiimetal
deficiency, cYonbad Je%n%éﬁnaad piR for4Bly AuOREES] US)aHd da MRS RbiHHsDMC

cat al ysts % %}Q/ 1§f>e£e BoVEL Y ﬁcowasgi g‘[cg zi,regseé[h& surface area
of these &ata I's %g ‘ﬁ eralg gowf g'{ Weveé

t hese cat® Y-T'o‘i-t&' eIfat® %h & o) Jr%"‘Bcr‘?’éthen RLeR S4E8ges
of the |ongcpﬁeuert%rt!at’ren’eeerhdietsr%lbsw a"—‘c*tqwetry usyally preppyRtPYof the
present whi ckactimn sslanionsldf anevant sallss malsgal dypi incowhdacedentwith t he
pol yet her alse0tiplGnhadi AgkgDD dnegiadC 68 SaTia Titepeadtic angi@lly vy &horfdajares hane
foams. inveat GONpdQadyiQN Hex%rﬁ,abahyezt@e Al d§8lbmetiainkbaycoadi gh

t t f th
panes, 1 opiBFheEfP %fsf"'é‘?tag IebBoHARESS PR REIPERL! 57 8§ i |g\r/ede[)y
neans of m g%ﬁﬁ??ﬂ%“w g ?%cil |F|e Lé]rtﬁn@uﬁﬁfp? & Pr%‘?

crystal | i ne adteuicthf Preghrékahiare Séegur K companent &@6\/8310@1%]&3’

preferably @vesent(h mRegorntbarstiacuiag |solwtdbas ablfhe atdves-mbriideg, which
have a part ihetbasayonhicohtadh iy tdompanenyiis predepaiey emmeeneepent of the 25
reaction g4 HR1ybfhdsa! latcBRot NAUdn@NoBes I piktR@esbbl £ 1EAGLPERS &K thavention

accordi ndl'y gémti&ss faiBe 4 BEERALLI haeé BLiPlaclEengk s by addi tion

f al kyl
O o A2t 7 (2R 1o 155 BREVRLS T8, LA b7 EaeT o B 2B AT -3

speci fic surfl8ce5dr dif-d-3at2T e2xft- 100 n2/ g, determi ned by nitrogen
adsorption at 77K and cal cul ated by the Langmuir nethod as described in
"Pure & W'Dls%@&‘i\ta@é%' whddh NequentPP. abibE Gh9+hd 98’ oFndhe &gy, S. J.
Sing, K S Phta1fdeordld Qe f] aGRu6ESan attqne3§n80t19éixt YomAL LN C Press,
London 1982 ﬁg %a eﬁdr% goges K tA e preselr]Ct |nvent| meggsg oroucls
material s ar8SREtEHIHEYhAVIhY pyor SafahiEre of == FHmY P

Chem, Vol. 57, No. 4, pp. 603-619, 1985 ) . 40 The cat aI ysts surtable for
the process of the present i nvention preferably have a surface

100 nR/g, particularly preferably above 200 n2/g and in parti cJMﬂmmmmﬂmmnm
450 n2/g. The upper limt for the surface area is preferably 3 000 ~68g. |t
|s |n prr ncr pIe aI SO possi bIe to use catal ysts havr ng a Iarger 45 surface

o o Y b1 oy . o, o o



PF 53044 3 gies3@iger m nation of the surface area of the DMC catal ysts for
the purposes of the present invention is, as indicated above, carried out
using nitrogen at 77K with the aid of sorption isothernms (Autosorb AS-6
from Quantachrone) in accordance with % t he teachings of "Pure & Appl.
Chem, Vol. 57, . 4, . 603-619, 1985" and "G eg S.J.:. Sing, S.W;
Adsor pt i on,ewglgér%? e%%é‘ﬁ%s%%o%’ﬂ ya ﬂ&&ﬁ%m‘é‘lﬁﬁ‘egg? Tbrﬁ%’r‘?rfgﬁgf.ecfhe
quot ed spec?t ithes gEPRRRIGH ©F the (PrOCGRHSyelE afmallaP@QuihSs L SrgahEet vitieh t he
Langnui r nooestertBGedggs Well,; dSsadvantagey/ haid® thdder pcceptedunf &4be Area and
Porosity, Asasieigisinhr Bssperdtdedoss 1O pbodRet Rer a8wMpLEON that a nitrogen
nol ecul e gccupies an area of 0.162 nn2. Before commencenent of the

measur enent_ t sanpl es wmere activated_a i hj u gener at ed
by neans of T atqﬁrel‘o%g?r%lééﬁgr%flﬁlex? IS%FnEa?P%’%ﬁGn&ﬁgr?g%'\r/é']&éygléd

enbodi nent BFORATE BFBE%SEE“QTP}’PH% eLAelyRtRMGE baKes pEidRr irve

di spl ays t heexty Jiowr eurfagsefaeirer ThRtSNEEACadameptafofhane erRdYStEoRS as shown
in figure lbelaw Bleem? & atpredepalkekys Ured owaRQemd/igo THOWERr ,t ¢h@s@ qdimlyshie, pore
20 vol umgodeds) Makednbsi Bk iabll80€s derééliel 6hd IdiBa@vabtiged) o025 tAk/ onand
that in the;rand8 .3 Pide il khef i&m&t]ivfi%?- 5Sm/g, with the isothermin

the relative pressure range fromO0.005 to 35 p/p having a significant
step. The pressure paramateré%/p is the ratio of the set pressure point p

to the 25 sht uka@NoRPPeEsQfr &P BYeISN ABYBREIIR & BEPVIdFCacaERIY Y

mul ti net al eyiah.deveat vhsmtsnadl aheunhiscasat usedetisphanay chridhe atdbiviiter: 30
M a[ Mz ( Cils bidR e |radiplidgeoruidtidemeat k& (1he rehettoMipdssibleesnd lead sel ected 35
Fe2+, C?3r’p$i§§bﬁe¥hgicoﬁﬁkb h¥9o1tng ek ﬁ%&ée3y¥héf tpgﬁ@ﬁ%s ib %ﬁrtﬂ%ﬁ+, \Y/%
is a nmeta . , + + fHram t he
group consiggﬁﬁgﬁgzﬁg EF%;ﬁffCBé%\ l3r, Ptgfwwﬁ%f,da I\Eblggtiafb\l%ﬁu&lgt Cr 3+,
Cd2+, La3+ PRBMIEERR0EpR33™S2 L Ru2+, Ru3+, Pd2+ fromthe group

consi sting of Fe2+) M3+, V4+, V5+, Cr2+, Cr3+, Rh3+, and ML and M2 axe

di f f er enR0 Weibaven fanhdnthid ebbedt f inachievegd oeyp meansi of i mirusomans deMC 45
hydr oxi de, satdBises,canbsanatieulayathakes hialving yanatystail 3 boy astatuetueyanat e,
car boxyl at ey xR ansuffddedttea offaredR440d me/ig5 PRefl¥lysabeed ed from
the group C9p!al/undndfpidliidear Iy dhbtdenLo Wil e soarbRAALR o YiRRLlS,

t hi ocyanate, |socyanate. . cyanat X .?e xalate a nitrate is a
wat er E/m' sci BRESY9 gﬁgysfé’r%{f@%a?%ﬁ? _ﬁﬁ%éﬁﬁp%‘gﬂ%ﬁk& Fﬂ'ﬂm%ncoefmeé‘l%c%oh?

al dehyde@5 keReHen WatheVirtysdilyebpelrducddpprBering peseebie - pol ycar bonat e,
ureas, amdes, nitriles and sulfides and m xtures thereof, P is an organic
addi tive sefrretmebsenemihiventgionupceondimiliyngroti@el wephecsss przyest er s,

pol ycar bonagﬁépaﬂ%ygbkyé@t& Gh¥eRb1d Gbys Qb t 86n &5 @y 100 Ylikikkepge gl ycol
gl yci dyl ‘et pegs, t‘l%'nﬁ%é’é A& bQQAXé@i”u%'iﬂH‘&?c'%%ft%‘i?&éF ehllin phe

pol yacrylic_aci d, Ro gacr am ae-.co-ma efic 8CId polfyacrylonitrile,

pol yal kyl*CaBiG) el yobby Jag A LS B, hgPEREHS, e eREr

pol yvi nyl efEGR @f B&r 1epst VWY /gcletieamingd Joy yiiitappen adimsption at

pol y- N-vi ny7p¥rangd iceddnelaped \HyNthe nfdnymuis] mgbhed s depgrikedidind) ,

pol yvi nyl mebhye skeippne, Cipeh.y,( 4oli nyt phenold),, ppol Q36N i t985” and

aci d- co- st yrgp&d ,@éaéQl;i@ﬂxle'KVWEESW.;IOQMé%EEﬂ&W Hurgsce "B iamgaci d and

mal efic %’%WQH&E%;}%OBBEXQHCST&@,Oﬁé!r?cié}y'l@% bul 958 nROLYASSEIA €% the

present invention, microporous materials are materials having
pore diameters of < 2 nm (Pure & Appl. Chem., Vol. 57, No. 4,

pp. 603-619, 1985).

40 phe catalysts suitable for the process of the present invention
preferably have a surface area above 100 m2/g, particularly
preferably above 200 m2/g and in particular above 450 m2/g. The
upper limit for the surface area is preferably 3 000 m?2/g. It is
in principle also possible to use catalysts having a larger

45 surface area for the process of the present invention, but such
catalysts are difficult to prepare.



20 ionic supFa880gati ve and interface-active conpounds, bile acids and
their salts, esters and am des, carboxylic esters of polyhydric al cohols
and glycosides and 25 a, b, d, g and n are integers or fractions greater

t han zero, c, e, h and k are int egens or fractions greater than or equal
to zero Wi a Ieast ne beln d|fferet fromzero
=, and %E FIRAGR" a‘?‘gbtg’ﬁo%ﬁf S tHEE Phe uﬁat?;ky%tl \M%f’irl cal | y

neut raI 35tiFﬁeB‘érR9<fte&I 9§t§h%aﬂ¥e§én§r§/%‘feé}q11°ﬁe1§r %ﬁmmﬂhs%edwwek is
zero, crystebrrbed dobheingtmitmogani et THhpdthdshareidoéf eorpionvhen k i s
greater thaissehermPqatesysth ald-ieneropagidmakcyiremystial lacBeraamtbe with
substanti g lt}ieaﬂ@a{&{l%lé% Sﬁtﬂéxﬁ%% abh 1pr@{e@,{reqol4057Th%e al epyarious

f d d , nmbod
Phe catal yePlotiy Pgt Bave £, D oF -1 %ﬁ%g{;{ r%dteer‘)t an

Have:
zero. 45 Thé“ﬁ?@?%rﬁr«?& a8 ?/é‘% ttYheﬁc% gggssatangggt 1 & net al
cyani de confbahed fpacddde owefaneganpe 19 gtémvalw gEgadasedt in east one
or gani ¢ addiatturddhce lWlahotllrequmgmherrmﬂeﬂmwegents X ;i siggy ®K.@®.Whas a
val ue so iohalisbhst oMt Sﬂisfﬁlée A aC AR OPGYs iRy, SAbdenidf @rbBaN rhdeym wei ght,

S5 based on t ggg Q:'gl) gurﬂ Jnortﬁgl: (AJ%tro fandlﬁéierrﬁlq’e @cb& é%nzgyrgaand

X is excl USIE acetate an at e.

'n anot her , %balt FESETy %#Oef%ee%%ea%% et CB7 TGRS ERPSRYy A rpUpLe
greater thaifeFeractivatedr abi40q°f ime rei98e VAP B A96TRE@ by r‘l“et"‘ﬁr"s°f a
enbodi nent ithrhpirdlesuderapumpd t is present in the DMC catal yst, the
catal yst ¥sas a structure which displays a particularly high catalytic
activity. 13nla pdvsicanaedy mrirerrba &mwdd et ak Q&@fﬁréeeﬁélt@f WHeS

pref erabl y §¥§e Cfdb%%@kbh”etlﬁet %Uﬁbyﬁflo E'v@ 81%@ ysY 2Rk dky s XEt S

which are c e .an escribed in

WO 00/ 74845, ?%% e Sl (A mﬂ%%%sém Y9 Entt on
are prepar ed™bfh® orhatiNg Breftune Lapge sHam Cof0hi ¥ O 2c P4RONBhE BPES

sol uti on thumhed@:@rmngﬁsumg onbrogemeitng 78bie firpmcrPai o an or ganic

i gand L 250apd mlvVgr g@adi ehagldid ithe Pandde ar.gapyp® lisgfncmand apti onal |y
the organicpagddhi}ye 38 SHOSEUIPRERYiAMAR] reh Bt BvdfRlied eapdisyent of
the preparaf, 86% %otC{:%SC?;’ X%Rmnéent jn’l%%hé(@ t' @R&ﬁﬁre@’ R.de phase is

prepar ed first onve Lo a

s ngl % % | tinetal
cyani de pha®&*F B’i}e?eercrpygt at§ i 2%t sﬁ‘éﬁngobl? Rafid® in the
pH of th@%ﬁé&Pf)ﬁJ&q @ﬁe§BP{R|R)nath’?r§§ﬁ§e ige t"@r‘f”ﬁeFa’lﬂm@‘?%@r‘ease or by
addition of further starting solution, as described in 35 WO 01/64772. In
anot her pr efraer gdl einzadil mrepan de tcfaeamgﬁ'eé yit 2hef présentd ikvaneish fHageent
fromzero. kRet BbsmE@se, the DMC catal ysts contain a water-m sci ble organic
ligand, generally in an amount of from 0.5 40 to 30~ by weight, and an
organic ditive, for le a per al cohol , ?enerally i n an anount

|
of from 880 502" by e rehitalead Fhitn B L Rk e, | b 98/ 16310, An

inportant factor in achieving the structure of the nultinetal 45 cyanide
catal ysts i shehe energy input during their preparation.

Ml is a metal ion selected from the group consisting of Zn2+,
35 Fe2+, Co3+, Ni2+, Mn2+, Co2+, Sn2+, Pb2+, Mod+, Mo6+, Al3+,
v4+, V5+, Sr2+, W4+, W6+, Cr2+, Cr3+, Cd2+, La3+,Ce3+,Ced+,
Eu3+, Mg2+, Ti3+, Tid+, Ag+, Rhl+, Ru2+, Ru3+, Pd2+,
M2 is a metal ion selected from the group consisting of Fe2+,
Fe3+, Co2+, Co3+, Mn2+, Mn3+, Vv4+, V5+, Cr2+, Cr3+, Rh3+,
40 Ru2+, Ir3+

and M! and M2 are different,
A is an anion selected from the group consisting of halide,

45 hydroxide, sulfate, carbonate, cyanide, thiocyanate,
isocyanate, cyanate, carboxylate, oxalate and nitrate,



The mul ti mreprl 58044ai de catal ysts are preferably prepared with PF 53044 6
intensive stirring, for exanple at 24 000 rpmusing a Turrax stirrer, as
descri bed, for exanple,.in US 5,470,813. The precipitated catal yst can be

i sol at ed by filtration or 5 centrifugation and be dried under reduced
pressure. The dried catalyst. is t i for exa as _descrjibed in US
3,829, 505 afid USS 53’?1%‘%956%%?£&r°f“h5h%a4r£ sF°B§’[rTFptd1"§o°6eh?r ’rcifd

spray drying or hydeewidedr sphfater casberrtrd CWﬁdExa‘?ﬁﬂ@YaPﬁt% 5, 998 672.
10 It is generalibgcyhrfate;ukyanateqr edirboxyatesuokatataraw ofitaatel ti net al
cyani de catal ysis &Ofatddt-mibeasnd, 1ilghadsseiandatesmofhd e oyl tometstling
cyani de catal ysig &%bﬂ%ﬁsde&fééﬂﬂ?e@ akbeonddCictnBEE P SyRReRRd ddiQrs,

suitable catalygis, oy ?gé';rbo%rtg Culdol® 81 96533100 Lhig prcsent

i nvention. raI I’ ferT e control the
prepar at i on of BHLE 12R%1APE BLE 19atPERRAt yst s having the desired surface
area are obPai né8 Wt%%nhpgﬁd%@V@eséie%F%éi?OM the grpupp cepgbsting oéduce
t he inci dence opoliysthearsf,apbbyssteatschpelesarhmiatas, ppskidikyleforglyriod
purpose, 1ot i s gd¥BitAQR@UersP EEllyalkQUéné helyiioaPalpéidyl @thbhe, catal ysts
in the presenceygiy é’é&h@aﬂ&heongoﬁ}{rafc%%aﬁféé \(:%-%ér{}i’{@o&&l% 'BofP&Hffl‘iE to

t he neasures descrl be i'elc %g Ve ¢ rIpﬁ g a%r

exanpl e, al kyl efig* %kl%)ely PSEK TS R paarctll 0l BP LRGP bhde et hyI ene
oxi de- pr opyl eneP8kY#k¥loFSFyhetes, @° é(F‘%WyI‘E‘ﬁt@&CF&HSF%CPG’%YVB’@Y% furt her
advant ageous vamgbhyl gfthelfe pelypaimatli ehhpl etheri npebyvinydniadetate al yst s
havi ng thes surf aokyaied adecohdl ngpdly-NhReipyhsanblidomat i on conpri ses using

A T Py e e T v*ﬁyrwle; Ca
35 which has an E{r?\?ﬁ@ordg% ??@lﬂ Fef%cﬂ%c age9ar efr t.al
cyani de cat al ysf’s Cpr@parmejt'?'re pPo ye YRex: meﬁor %Jhc é'f §tCcan

be used in the PBRMIBIGHGRABIYBIISm hﬁ’ﬁéoﬁﬁ?‘rﬁYC}Feélgb%‘ffe'n§°&ﬂa°§ﬂ1ie£pl e 40
suspensi &% ar eideseryurfacefrart Bseampide inter fg0eRRC T84 rompeunge epil®t i on
according to theacpdesand thevensalus ,Okespelyedlieramiieshadarboxytac resbraut, as
indicated, by addi pbDhyirial Kyéems Oxndes1 g desf unctional starter
substances in the presence of 45 the catalysts descri bed. PF 53044 7 As
al kyl ene oxides, it is possible to use all known al kyl ene oxi des, for

exanpl e et h#*8ne oxi de, pr opyl ene oxi de, butylene oxide, styrene oxide.
Particul &5 preference is given to using ethyl ene oxide, propyl ene oxide and
m xt ures of athk, cdnppwnds n5anerifnitegeds agr ddagténes oxiedder Shanm tzaro,

subst ances wsed, as £ Hahdnkt Aosailntegeps uslSEralct ipas tgrxadtatl, thhl aiolegiuhavi ng

a functionalbt Yed, fwidR At Oedbt RNl BhABdY Uil diffr@ntaE@oSRLko,TO
prepare ponether al cohol's 10 which are used for flexible ponurethane

f oans, r substances used are, in particular, alcohols having a
functron£ t f from2 to 4, in particular 2 or 3. Exanples are ethyl ene
gl ycol, propylene glycol, glycerol, trimet hyl ol propane, pentaerythritol. In

the additiom,rbacti gndofd,t Ard sdled @nendxi care thosen tdme thassthe ecapfpobME
catal ysts, iils eSecfivimalagensstial use, either together with or in place of
the al cohols nmentioned, the reaction products of these with alkylene

oxides, I{y Rall %LC%%[ DXL:S?W?e Q‘Ealf‘ﬂ?&‘ o‘}OIHRQP;%?&{r%?EaP'Q’ nayg, a

| t
the 20 prepSPaPFd e s T e A

catal ysts, fifr JERAFRHA ethlﬁés F%r‘&atbél%F§Y5tﬁ1]e1%Iry@?ﬁ‘éﬁfaldrYCS%F%a]F]dr“et Rad
producti on cfubbtextidldypempopeetmeatbdpuses aneaprgfeanasd.a hydr oxyl nunber in
the range from 20 to 100 ng KOH g. 25 The addition reaction of the al kyl ene

oxi des i g %eeree;p@é afdrabulf pidiee el 8hbsd i mint8hek scis efddfi@ied he process of
t he present % fn can be carried out by known nethods. Thus, it is
€” po

possi bl e fora yet her al cohols to contain only one aIkerne

In a preferred embodiment, the catalysts of the formula (I) have
a value of k which is greater than zero.
45 The preferred catalysts then comprises:
at least one multimetal cyanide compound
at least one organic ligand



30 oxide. Weensadophurality of al kyl ene oxides is used, bl ockw se addition
in which the al kyl ene oxides are added on individually in succession, or
random addi tion in which the al kyl ene oxides are introduced together is
possible. It is also possible to incorgorate both blocks and random
sections |nt eth el t he preparation of the polyether

al cohol s. 9 i% |€élar &%ﬁéhf %Pbthe addition reaction, the ratio of
t he aIkerne oxides is aItered during the course of the addi tion reaction.
40 To produde é&netliay prefeyxeciembindinenibstkodis rovOmr hasf areabie is® gheen to
usi ng pol yethercalwahobs bheidunpanbhghe ciantnert mofe stemndar py hyelirgdeyl gr oups

?Rd asgontgeﬁhsé?é & *Bh'eeagmﬁéﬁirﬁﬁ olfn'r:hé fé}:nH'l%f re?%yet%eiesqtrean é’fléﬁhgltlsg_?_[]e
an y g e oho ese
pol yet her aFco% %ﬁ rggera av a pré¥gﬁ%§né felt %ﬁi%cgérfﬂ He end of
t he chain. ﬁGFH%EFf’E&PBPB YAir et hane foans are produced using, in PF
53044 8 particular, polyether alcohols having a high content of primary
hydr oxyl gr dupsnatrieeran perhytwkes lyx pdefercedlegbrdimersn cfnbbatDMI < 20~ by
wei ght, hasedtenysddrw, welhighgredtdrhenpnl yatdeprakesiwly in the st ifedbm
reag_tlt_on of 2kbs &b k! ghechiy A6 da3 me AL rir?q\rl"r?.'éh HNASratt RG1EUSE QfRIent in
condi ti ons, r I ul ar
t%o%«é’@ 3%1&8»: qu% c% S{rﬁéé‘bﬁa/s a g@h?é’fo&fo%éggg &Psp% % §

from 100 to erably
fromO to 1@%5#%31 n bﬁt’t‘?%ttﬂ]artlf:rﬁ‘rﬁ’o"‘t ‘5 bar. The nixture of starter
substance and 10 DMC catal yst can, according to the teachings of WO

98/ 52689,150&nptkis emtbedibgnst rtittepidngbpe ingrtalo cganidcateiysboé preferably

al koxyl at i onavéna asiatiaagens ssreedirgent of the process of the present 15
i nvention conpri ses nmet eri ng in t he starter and the al kyl ene oxi des

t oget her durin |,egst [ t n cl.i;bed, xanpl e,
oo 571 20 PAEBNE o FyREide eralfetEANISH nu e SFRAIITES sl
present |nv@ﬁf“F%tle,tTJtlkiesmBB%}s‘?]tﬂgé’,' fgrd e@‘ lP ‘br%?dé é?t "b’i‘ethe
starter Kfbsdypgeag®Pusoget her with the cat aI yst in a reaction vessel and,
after the reaction has started, to feed in further starter and al kyl ene
oxi de cont i nueUShYalyidsl okhenslasidsedt Chatdhdivnghbe Ofrdgae eROby etdigsinahgohol

has been reacnséallgalts sataelapwtttl g LPadsiRdahBest &R oﬁont«mvoehsl y only
at the beginnLn qn 25 Lgacti on of the_ alk ene X deds and

then to intreat gé”b 3P eCl ;L ee&%gdes |nt°ar?°élﬁg oty Fom U I t he
desired cAfai?Rd] éﬁg‘tlrﬁad‘flct ﬁé b‘Eﬂ‘SFetPheF' &l etﬂ?awhéé%%%rrqdeaeﬁéana ly the
Fur t her nor e orghnirasididd veanare| sipsieauent ky exdidedt by netering 30 starter,
al kyl ene oxi des and, if desired, catalyst continuously into a continuous
reactor and continuously taking off the finished polyether al cohol. The

advant age ofy, he, PLAGSIW BfEaGidiedel he %Ires&tgtlwaéf Wie 3g.pranl eqn at

t he start O gbreactlon ar t.icul

camrence t he
reaction,3 rlel a4 Y%é‘ﬂ‘ltéglgtéﬁgl‘gyantlﬁg cull rprv\Brxr‘?ﬁ1 d‘rstrPBc{’Jnta?r}bl fs such
pol yet her alséléﬁﬁﬂselt‘slm§ﬁﬁf’?§/t‘?farlr"6\?e?nt%W‘t%&‘t‘l*&tm%*tarrercyﬁﬁt% Erterse by
al cohol s pr gegrgatdllivedionef fQMExaaPae yRY Jreapg Aftarchangeaddi the P @4ct i on
of the al kylwheeppac ifeixadtionosplietion,t bg pednsetlfen tdmmhelture Wnekasteupr

accordi ng t @yCHaliopBdy Jretchedsed ) ta By N LY iAGt 86 Adderlieae oxi des and
vol atile Rt b Ygp s usual ly by distillation, steamor gas stripping
and/ or other 45 deodorr zation nmethods. |f necessary, a filtration can also
be carried out. PF 53044 9 The use of the m croporous catal ysts of the
present i nvé PBALREHMESIRGrST rﬁ@glf“Fnbo‘sfslbdteecﬁgabY%tﬁar & rpBi $* e rdPs
havi ng very djéédrgnbplram gsrasi by thisonaser dihes DMEopelerlsasi eantain a

addi tion, thatepduiscible organic thigahdgi genexnldly thean eaounénotafrdre 055

signi ficaqg lvs rseduwctaelﬂm% | BN@MH @ ghfiit | AdtEilviabedrdy dbamphiel how ng
exanpl es. Eﬁﬁﬁgggﬁeg'alcohol generally in an amount of from 5 to 80% by
weight, as described, for example, in WO 98/16310.

An important factor in achieving the structure of the multimetal
45 cyanide catalysts is the energy input during their preparation.
The multimetal cyanide catalysts are preferably prepared with



Prepar ati onpgf sBp@4cat al ysts Exanple 1 (BK-024): 15 370 kg of aqueous
hexacyanocobal tic acid (cobalt content: 9 g/1) were placed in a stirred
vessel having a volunme of 800 1 and equi pped with a disc stirrer, an
i mrersed tube for introducing reactantg a pH electrode, a conductivity

measur enment ,c and a,scattered |i b were heated to 50C while
stirring. Zéngﬁ’i‘?‘evests CEFF RS sfterr Fﬁg‘“ Jo‘%earq'* %f 6\8‘1 )EPDH§IBILY BF T4 Teous

zi nc acet at ELHEREr a“tsed§61=£|’fl?% (f?Fn%xi‘fEﬂiteenﬂ-“ 9s 75’/64H>9r\§é?ght) whi ch had

| i kewi se been brought to 50C, were then fed in over a period of 45 m nutes.

7.9 kg of aThkogskedipiyaeed ofatilygkessn e dsocantde@rppiieReadxdler?5
(Pl ur oni ¢ sPE.RRO0N(JATon ld B'dr}da TuldhrO'r iRbES ;yfers%u%bsmezrlcu added
whi | e 5“”'“ JF;%{]& J,fs“% {Psrbﬂrie‘@sfal-‘e&a*ﬁﬁﬁteegst8%%)%{1)(;‘871% z@%‘ﬁ?”s

zinc acet at &

metered in &RA5ST p/dd 43 %er‘f%vgf:'zéh‘?nq'ﬁﬁa&é’s S‘E)a“rr?Q'SQUQEe \K%xa
stirred at SpeayirAnyingherpfreree drypped a4 gesgribed For gramplavailed
constant. Tibe SusyEredi2on obtained in this way was subsequently filtered and
the solidovas washed on the filter with 6 times the cake vol unme of water.

The i st f Itt £& %ﬂ‘e"ra‘i@z ?’Ifﬁ‘l’:u‘i‘ée’é&" dl%tt ?:i‘xQCs e LEJWCSd 35

pressure. ace .area, of_t rie et er mi_ned

usi ng nit rog ﬁEgTetﬁ' Ryanf‘?le R eAv g of T so?cp lls’oﬁefgo'f'h%rhﬁss‘fﬁg TsrEeaE 6
from Quant a&hf oRehtinetad oyt c\ﬂi‘?ﬁy?% G284 bRi ﬁ@%erafmeﬁu?%t% ABSET Chem
Vol . 57, Noprapapgticg03andibhe iagXabiadcatalygys sad . be Shogenkf®: wse in
Adsor pti ars, th8 Surdesse ofir ebe qmiaslémltosnv%twmadem c Pr ess, London 1982"
Speci fic surface area: 375 n2/g Elenmental analysis: Co: 25.6% by wei ght;

Zn: 11.9% b églmtuﬁll Pgl%;’ %%slglgo rp@e'fé?rg Q:rg)lc%n%ref Jl ass

e
o et 295%%{?9 P pE, Ehl AAIYRE SRt Ehralvettnaving sthe GhaiBed oo

added t her ef8T£a¢R aHoR GF% "salé‘Leidr Véﬁhl%t}\éﬁ& Q%QSP%ané’éﬁEa%’Fhé:YTuFPax
from Jank® &reenked reducel th¢ gincgdence of upsatasfatharanbhtehes GG muchf
wat er was tlenpesstisies| oWl y. After the addition, the mixture was stirred
for a further 10 mnutes and centrifuged. The solid was subsequently 10

resuspended op 20, rqurg,t); g, 70 30 TLie £ B! DULANOL WAL Qhropiliticd bY

means of the F qﬂ_‘tes an cent ug f |p|tate
was subseaz%ué’ﬁt rceastt?gﬁ Ehtet i 2B RF T °t ﬁ?’%ﬁdﬂne SPF e A5y fBans of
the Turr a8 SREPLWH r iy GEditiRh tortthel Psasunes dasarikad @Rever |%H-%P150C
under reducsdrisceragdveccoéopowtisisuares fourexanphes ajdwdend. Gxidefblackhite
powder . The pppemétfs c isuphactcwlaa bafuhdreigifdledthpleiss oxddedpt @syliened as
descri bed i Bxg4¥an@dgb1ymeEL eN@NtAlKRAPRAYSH SEatdQ E0iaH. 8~ by weight, Zn: 28~
by wei ght Specific surface area: 59.8 n2/g Conparative exanple 2 25 100 ¢
of zinc(l c | ori of tert-put I i .done

M xture (30 B DiREheRedyagtafeoi shSiart o HhePr APS Aints Oh ey ineRe

sol ution coﬁﬁﬁpéﬁi?lg:aif@lgs‘éf" PSSk itheh ﬁ‘é&fatcfaﬁéééb%ﬁ@&ldéegl F9.th%. 6 g of

t ert - but anolprReent hifiveatppnrobniposey wsiadiree cyandjetsrldcladsgi® as of 30 water
was added t hguabretalitedcppoi .Ofrh3b MakeH 6% pdheilliextudr eavey @it rthed by

means of a PiepaXadidiNsdabker &idtakel A6 AorBeYET forkiR ibHN b8% RAURI Was
Subseque“}g ?gﬁgﬁrﬁéé(;%g, &18f?90r % 2 kéé&f&] e Sﬁpﬂﬁw%@e@&fa{}f’é her 10

m nut es tion propyl ene gl'ycol having a nol ecul ar
wei ght Mv of*U3 @%’ff]g/cﬁlgfu %l?ﬁﬁ% g900 fromBASF) and 2.0 m of
tetrahydrofuran in 66.7 g of water was then added, the m xture was stirred
by nmeans of T@ pugpate d-het ppiyethesr alhpkels ree BME ekt ssobanl hesised
subsequent | \inf thé ef@fh offf powdler Wrednpthat o ®fr @Ssisgndadnl NSwitblet i on of
173 m ofsg %m@.peygf&@ airl Zéséélts@‘d 4@0%}?e[mp’1@d %'Wd Qﬂ)/f7%4§en ni nutes by
means of the Turrax (40 ~ power). A solution of 2.6 g of polypropylene

gl ycol having a nol ecul ar wei MA of 900 (Pl uri oI P 900 fromBASF) in 2.6
m of tet raﬁ%‘@r BFeRHATARE RS %“iﬂd’@e&o AR BReSEOF el RO PEPHYSHESRs of a
magneti ¢ st iadeehol9ris3 cairnied sodnd aehen@mqt@%/a§Y4sd%wd§eqeénﬂlwlﬁmet ered
of f. The prexiges adretondis fuhehicnmslpendetder mdddabcats of ther présemreolofand
stirred bys Phangaedlydtes GeseRXbddt0% power) before 2.6 g of THF and 1.3 g of
pol ypropyl ene gl ycol



PF 53044 11pfMe354900 g/ nol) were added. Finally, the catalyst was filtered
of f and dried at 50C under reduced pressure. This gave 27.0 g of a white
powder. The specific surface area of the dried powder was determ ned as
described in exanple 1. 5 El enent al ana}l ysis: % Co: 5.6; %Zn: 20.0 %

Specific surface area: 17.6 n2/g,10 Exanple 2 1 000 g of aqueous
hexacyanocoBil #HeY Ledeq ¥ e o tte Af: p@?%‘%ﬁlf%ﬁ% Pla &8P e tkxleng; of

preci pi t at i OKiggharfarusXemRieEedyhere AFLAES BEPPYRNSHOZdEe: LhWidenea pH
el ectrode, extéadutlyreneyoxitsuPertintulss] lprefesemtd esegiveghto prsibg and an
i mer sed i nkehyide dx@bie} Nerdpyaehpi bRidOmnAd ANkt &k W €nh8 eadrisbuin@sSO0C.

582.0 g ofg ﬂgﬁ@ﬁ%qz:aﬁcafﬁﬁ%{eegr?gi%ggg[ ate solution (zinc content: 2.6% by

wei ght), whic ew se rought to 50C, were subsequently fed in
20 over a period of 45 mnutes while stirring (stirrer power: 1 W1). 21 g
of a block PERYHET SHPSERRGERMECOKPER BrfPnsitdpyfEremRenags¢ pir oni ¢ PE

6200- BASF Acpriic8@rg sicekelks haviagt dcfuneddedality efstiremi hgto Bae

suspensi on pasféleblyh€adbmd2 ttw B5CardOfsap .offoagueparse polgetiet aleotohydr at e
sol uti on 10ZAgcK MY Rised2Por - xR 1 8epERfurtA8RE Nedandd,t Bt3red?0 by wei ght  of
acetoni tril g, pef g ddrensogt (_g’d 3N t? anehlé‘och?fé dv9fqlQ m nutes. The
suspensi on \gas SIl rre§ un %hg E ? 4.26 had dro ea’ ég .45 .and

remai ned cor3PERtCRet&EYsPEp n “8bf 4 HE P HLERT Y ay 30" vt ™ Ri5§edt@nt | y
filtered wi eRh¥lRRS SHycrhe RANYIRAsI+E R gpaAdeerok i (HrareEhpEgLRAOPR S uct i on
and washed pantaésrythrisplwi Ith thet pddstidre reakbion| afid-hef ahky bane Bxadewi st
filter calseinashélrpredeaverof gMc abtdlpiiander is esdieartagbops ess wise, The
speci fic supfiarér ARptBbrtbeclidednPPER JHashBeaRdHRA sURERGidHdd, 0888 at
TR with (heoglds Of SOLRELON SALUET PRed AHGOIENE dXTdidl o Ghantaqhrom) in
accordance w geteagln S 10 xgi!l”er R em’, ~ Vol . : . 4,

pp. 603- 619PTIBRES,F &re%tf Sogpourds, prefegalyy DAY, A PPHH Ma5Ft HRe Area
and Porosit {0 20%d¥fod - prae saddigigpnraastion hethealkyilgge pheides 4pythe had
a speci fi2® puepavatimmeafothege IGACKHEPY, PrOdVCHal car diet earrbed 1Q1BUsBpgwei ght
and a zinc aapteatalofstz9. Béfr xampilghbasic RatalPdds 12rnexpopyetiderl 000 g of
aqueous hexagyaRoLPLIRIrt ikfie a6t Shulced of 08F SfilexiB18 Eﬁé%gur@%ﬂagé fodils

surface- act 5‘59&99%?%‘3'(‘3 E;‘é?&&ﬁ'znﬁg@ rf{norpth§ n i 930, 9 of water

P ‘?"b £
were placed_in a pI I'on-apparatus as described 1n exanple 2 and
heated to 6380 BEACH §-of aqueous zinc acetate dehydrate sol ution (zinc
content: 25 6% by wei ght), which had Iikewi se been brought to 60C, were
subsequent | yheeadditionereacpirn @d ohe 781Ky lmneubrsdediine thei prepeyatsonrrer
power: 1 W }¥. tHéepdiFephetr naidhoappased usorvene prodask b2 hexmeasamecobal tic

gglng{ ;’Et 62?9}“;&}?{%}9%% BBE&&E»HBe‘af p§t2b§ Gridwidl ﬁétﬁédé.-shu%ne{@ llsf {erraijnig
with suctjo ?’%gﬁéfee A P ELER e gl g e ST S 1 ERS
vashed orfd REIAFT (BN, RIB3] e Of Al RAGRS, GRATIES of° Wiely Blockwise
addition in which the alkylene oxides are added on individually

in succession, or random addition in which the alkylene oxides

are introduced together is possible. It is also possible to
incorporate both blocks and random sections into the polyether

35 chain in the preparation of the polyether alcohols.

In a particular embodiment of the addition reaction, the ratio of
the alkylene oxides is altered during the course of the addition
reaction.
40
To produce flexible polyurethane slabstock foams, preference is
given to using polyether alcohols having a high content of
secondary hydroxyl groups and a content of ethylene oxide units
in the polyether chain of not more than 30% by weight, based on
45 the weight of the polyether alcohol. These polyether alcohols
preferably have a propylene oxide block at the end of the chain.
Molded flexible polyurethane foams are produced using, in



The noi st f prt gBoaake was dried overni ght at 110C under reduced 20
pressure. The specific surface area of the dried powder was neasured using
nitrogen at 77K with the aid of sorption isotherns (Autosorb AS-6 from
Quant achr orre) in accordance with the tgachings of 25 "Pure & Appl Chem ,

Vol . 57, 603- 19 1985" and " Gegg, S. J.;

Adsor pti on, p%ﬁﬁ%@é‘rAr B9 %ﬁﬂ’qioraé'yg?’t‘ is A@é’(}g‘% g lﬂ'%§°“E%ﬂHO‘?’F ES?‘arYThe
resul ting DhEdEt PEPURAdARE SFeithy R (PEde ap@Plsck3dn 4T amougt afcobal t
content of %320%chyy wedobhi laaedaoni hite ooritghnt o6f LB . folkybyheri alvohoExanpl e 4
35 1 000 g of aqueous potassium hexacyanocobal tate solution (Co content:

2p8a?{a tlts%Qthg%% ?:1%‘}1 ?é&'ét?fBrP oFELRe 0Dy %e%?f&’é!: ICJ.% BaPf £ muttaxalga@% us
zi nc acet at ihﬁe(ﬁ cf’rgiaéys?)? |onn(sz|ﬁ€l£«:1 gﬁt P%@)gb P gegﬁ*ﬁb? &H?

li kewi se bedR b#GGghintRrHdCUL2D fke™® 1§)19b§@qh%919' a’P‘écP’ieﬁSB%F i gde od of
98. 4 m nut esangé | frast Or kPN (bari,r peefeabely. fIOWQ)tO TebpH awd iP0. 25 at the
begi nnni ng ehrtihdislayi Hgbr- Gttages paeci The atix@nransit vmra:@ﬁssw&taaiceGaﬂdat
the end. 145pmcPFata344 ééﬂ&&&a&aeswm@bt@haﬁﬂnw dfhizd y\@ysz/m
subsequent | y LLLLATE( b LB U0 1D ol NBSnd RS U308 filtered off

wth SUCtIOl%% ont ter wth t1nes ecaEe vqurre of
water. 5 Th&RETEI*FiHrer cake vvas dried overnight at 110C under reduced
pressure. The specific surface area of the dried powder was neasured using
ni t rogen at AR7&dvantagenus a¢mbastimestpef orhe pyrhesssof] Aleopvede’S-6 from
Quant achn@mghvent st @otpnisesiindtetring 1{h ttdwc BtagsewfandPtihe & ¥dpine Chem

Vol . 57, NOoxﬁdesPR:og@Q%eﬁ:L@urﬂr%B%t 288st @RYYof Scie iredcifonK an W ;

Adsorpti on, ﬁedArng gnif%r Oibt% ﬁ:/az@ei%c Prﬁ§afégggg n%}QSC% The
resul ting gr%;}/ ﬁ éC| surface area of a cobalt
content of F3P8Y4 557 E%%tpéﬁtseBF G ORei s Exarrpl e b5
20 1 000 g epsaﬁle%u@fﬁe%%ﬂyccﬁsapﬁ%e RIS Péot%rﬁtéﬂterQS'@sd?aI’Feand 12.0
g of Pl urddnitogPeEh&200 thekhe ptatdddsicnin prregicpiiont veasedppadat aktegs thescri bed
in exanple Eeaaﬂidsreatasdstarﬁém th94eéd girnffuathepust axitee aaet&lleyldinkydr at e
sol ution (ZbR¢qE AYrRihuods B0t iWek BBt deLiF¥GaLRA Y 1Jen%9£q1basfwaaeght of

e iab i e e

power : . SR uSH Eﬁé?‘g?PWs °op %na%etﬁ’te e?bn%%'@ Bueous
zi nc acet”ét é‘eéFﬁWﬂf a?tfetﬁlel alkwienez prédedinshthen B0 inEr@drght9nIdont ai ni ng
1. 2% by wei ghkybéné’|axidrbciPRI6208temary tfeshiost enteid 30ei destire&sbChevrr a

peri od of 81@hgthest theepsupPaist alcvhsl Hds bednurdddheldne pH had dr opped
from3.94 to 3.46 and remai ned constant. The suspension obtained in thi S

b o h t de
1 S PR L SR L Bl L6 PR Doty ORI, (o
vol ume. o3 UGERF touy B IRHTEPS ror Y b ER, AR SRt HEREdHder
reduced pred8tiPed CHEiPHEBF{TRACTOXT 3RE A NgPuBhe thKied p&hidete was 40
measur ed usifngished gupdiyedhe? 7&laghoh.t he ai d of sorption isot herms (Aut osorb
AS-6 from Quantachrone) in accordance with the teachings of "Pure & Appl.
g;gg: , tVOl TRé, a&@antﬂal:’gepgg 83 p?%%ed@tgnges%‘}qbe@ £89, f1§s'{1_lybs&bﬂeg3 theS. \I‘/l\(l'-)
[ [

resul ltol ngj%ﬁ%gégggi %I %%e EQ%P 0%55%?4 fé(?&%%% a 1Ea§§&lc#ﬁgg phré%%azegobal t
Content of ERTBSPESNE Bt CHhd SECRAR: CEER G LGP 3 R PF 53044

molecular welght distribution of such polyether alcogols is
usually narrower than that of other polyether alcohols prepared
by means of DMC catalysts.

40
After the addition reaction of the alkylene oxides is complete,
the polyether alcohol is worked up according to customary methods
by removing unreacted alkylene oxides and volatile constituents,
usually by distillation, steam or gas stripping and/or other

45 deodorization methods. If necessary, a filtration can also be
carried out.



14 Catal yti praG3iodidty tests General experinental description: 5 6.2 kg of a
propoxyl ate of glycerol and ethylene glycol having a hydroxyl nunber of 152
ng KOH g were placed in a pressure-rated 20 1 stirred tank reactor, the
anount reported in table 1 of the DMC gatal yst to be tested was added and

the mxture was m xed well by nmeans of "an U tra-Turrax. After the reactor
had been 10T8¢aB8%t¥ thga™ qneust catahshTs Obf the (RrsgeRt LpveRisiiofeat ed to

t he synt hesiS8PEréaiRglat Makesf iy JmEsihdet tre RuePRsEuR?latherols. Fakipoesy
m xture of pEopyberpemiedensimnyleleworatiElyst soneentitatriani. oInfaddicibn: 1
was comrencefle IAGudtilonOdtiféi M thas befiMiinglosdthé Pedidn PAERISEIr €

increase indi;eat ed-4.1aly aghhyadion of the DMC 15 catal yst and commencement
of the pol ynér%?za?? ad not yet occurred. A subsequent rapid decrease in

t he pressure was taken as an_indication that the catalyst had been
activated af&et hRVeHtIoBddE { bHSFFELEENPY rthed foA loWiRg E¥Xe8PlFter the tot al
anount of al kyl ene oxi de had been added, the m xture was stirred for an 20
after-react ipxampie® of 15 minutes, the contents of the reactor were
subsequenid y evacuated to renove residual al kyl ene oxide, the finished

pol yol was glrggggggpon °tthﬂbté§&§-%S§§d drained off. Table 1: Experimental

results and uct anal yses DMCConcen- trationActivation

ti mepHN\Vi scosity at 25CUnsat urated constituent sppmm nng KOH gnPasneq/ gE
11501047. 35&FemBieE 1BK0oP4%) 15990. 008E 21001349. 65520. 006E

31001548. 75730. 006E 41001651. 06400. 007E 51001749. 55800. 006C 1150-*-*-*-C
2150- * - * -15 G723RH526 hgheé4B. ReXdacdyanocoBarticoacdd Fobalta@pheekts 9 g/1)
conparative w%%é’égié‘céd‘ iGoRt §@§Erécp veBget ANt & (6 0MRd RE 8OGPArALd Ve

exanpl es, &{ﬁ%ﬁ?t Al Vf eerQddhﬁEE af¥>r 1}{@ EYaiQlgt 45
activation phas

0X 1 0N
si gni fi cant IP2EHaP By aaﬁgluﬁt I}Iﬂﬁg pPoﬁ%ﬁ%" &B’tlaynlg%a%@eatl ‘6?7\19# AdsBosity
and a | ower sCaktered JriabitsRroPatad MRSt Iearask §ot BAIT #B1ibe cridirdnght ai ned
usi ng a sa@whfileastinrimgglietiarmumowet: 1PF 1530249 1% kxpmfargueows @dnal yst,
whi ch i ndi caicesage sdgflidriatansdutiioghetinetdonteytans. 7 Ikyweeiyeyve] wifich
secondary rgRet i 9RsSvise Hehobrlight 38 50°Cc, were then fed in over a period
of 45 minutes.
7.9 kg of a block polymer of ethylene oxide and propylene oxide
25 (Pluronic® PE 6200 (BASF AG)) and 10.7 kg of water were
subsequently added while stirring. The suspension was then heated
to 55°C. 67.5 kg of aqueous zinc acetate dihydrate solution (zinc
content: 2.7% by weight) were then metered in at 55°C over a
period of 20 minutes.
30 The suspension was stirred at 55°C until the pH had dropped from
4.1 to 3.7 and remained constant. The suspension obtained in this
way was subsequently filtered and the solid was washed on the
filter with 6 times the cake volume of water.
The moist filter cake was dried overnight at 110°C under reduced
35 pressure. The specific surface area of the dried powder was
determined using nitrogen at 77 K with the aid of sorption
isotherms (Autosorb AS-6 from Quantachrome) in accordance with
the teachings of “Pure & Appl. Chem., Vol. 57, No. 4, pp.
603~619, 1985” and “Gregg, S.J.; Sing, K.S.W.; Adsorption,
40 Surface Area and Porosity, Academic Press, London 19827,

Specific surface area: 375 m?/g

Elemental analysis:

Co: 25.6% by weight; Zn: 11.9% by weight
45



35 40 45 PP 53044 16 W claim 1. A process for preparing polyether
al cohol s by addition of 5 al kyl ene oxides onto H functional starter
substances in the presence of nmultinmetal cyani de catal ysts, wherein the
mul tinetal cyanide catalysts are m croPgrous and have a specific surface
area of nore than 100 ne/ determ ned by nitrogen adsorption at 77K 10 2.
A process aSOFPRFHeTS ﬁxi‘ﬂ%]r‘?ne]l, wherein the multinetal cyanide catal ysts
have a specific surface area above 200 ne/g. 15 3. A process as clained in
claimi1, whéreangldes ekkenet®d0 dgank deotarsdlups hexdpemogobptate (TIFUr f ace
area above 4Ben@igsol4edAinr IBESS oSwatéad T sblution rB£l 200begedm t he
mul ti met als 2Qncy 2y 8162586 VAL S30hQV B awSREC WaisC addEd G rak82 ’ﬂ}e Tn{iQ‘EhEQO to
3 000 nz/g. w?s Pﬁ%%eiﬁt%s CxLeal'W%gv Jn?ar?é( Mol YOST &0 DS & 1R .
cyani de catalysts used sve theformira (! 55
Mall”| Z(Wfbéﬁ}‘&t—’d’"f A XAO I EEEERBIaol GRelR0 g MF peter was then
anet al i onselrdgedds ¥avdIm-t Afteouronrddstiony ShEnRixtyyeg wasCesirrry £orva+,
Eu3+, Co3+ VEarthg2+0 MNinutedhmnd cenzrifWed. Moe sollidBwasTsdbsé&prently Crz
Ag+, Snz+,10t reSiSpended in 250 ml of a 70:30 mixture of tert-butanol/water,

stirred by means of the Turrax for 10 minutes and centrifuged

down. The precipitate was subsequently resuspended in 250 ml of

tert-butanol, stirred by means of the Turrax and centrifuged

down. Finally, the catalyst was dried at 50°C under reduced

15 pressure for about 16 hours. This gave 19.3 g of a white powder.
The specific surface area of the dried powder was determined as
described in example 1.

Elemental analysis:
20 Co: 5.8% by weight, Zn: 28% by weight
Specific surface area: 59.8 m2/g

Comparative example 2

25 100 g of zinc(II) chloride, 66.7 ml of
tert-butanol/N-methyl(2-pyrrolidone) mixture (1l:1) and 466.7 g of
water were placed in a glass beaker. A solution comprising 10 g
of potassium hexacyanocobaltate(III), 26.6 g of
tert-butanol/N-methyl(2-pyrrolidone) mixture (1l:1) and 133.3 g of

30 water was added thereto over a period of 35 minutes. The mixture
was stirred by means of a Turrax from Janke & Kunkel at 20%
power. The Turrax power was subsequently increased to 40% and
stirring was continued for another 10 minutes. A solution of
10.7 g of polypropylene glycol having a molecular weight M, of

35 900 g/mol (Pluriol® P 900 from BASF) and 2.0 ml of
tetrahydrofuran in 66.7 g of water was then added, the mixture
was stirred by means of a magnetic stirrer for three minutes and
the solid was subsequently filtered off. The precipitate was
resuspended in a solution of 173 ml of tert-butanol in 73 ml of

40 water and stirred for ten minutes by means of the Turrax (40 %
power). A solution of 2.6 g of polypropylene glycol having a
molecular weight My, of 900 (Pluriol® P 900 from BASF) in 2.6 ml of
tetrahydrofuran was then added, the mixture was stirred by means
of a magnetic stirrer for 3 minutes and the solid was

45 subsequently filtered off. The precipitate was then suspended in
246.6 ml of tert-butanol and stirred by means of the Turrax (40%
power) before 2.6 g of THF and 1.3 g of polypropylene glycol



Rhl +, Pbz+, Wp4s30Ma6+~ +, Cdz+, La3+, Ce3+, Ruz+, Ru3+, Pdz+ Mz is

anet al i onsel ected from thegroupconsi sting of 35 Fez+, Fe3+, Coz+, Co3+,

Mhz+, Mh3+, V4+, V5+, Crz+, C 3+, Rh3+, Ruz+,1r3+, and ML and Mz are different,
40 A is an anion selected fromthe gro:FP consi sting of halide, hydroxide,
sul fate, car bonat C t hi ocyana i.socyanat e, anat e, _car boxyl at e,
oxal ate and ‘'t ra%e 0 93)% i)a‘ﬁ raFnla(SlH gel%’c"iaé't} f’r%ﬁ?t?‘?et St W‘E%nfsllclstle

hal i de, hydeé%i &d dniledapt, SE&r BBARE cedursi H’éesstqi-’eoc?hh%lt‘.’éav%Wl Qo%yfaﬁat e,
cyanat e, caebwhytetppwdexal the spedificrsurface RFed30fl4he7dkied powder was

wat er - m sci deeeth sty aseliesteibdd am ékamgileoup consi sting of al cohol s,

al dehydes s ket ones, et hers, polyethers, esters, polyesters, polycarbonate,
ureas, am d%?em&ixta{ %lggg sul fides and m xtures thereof, 5 P is an
organi ¢ addi trve ad-17om the group consi sting of poI yet hers,

pol yesters, p Pyc%rreoor%atzﬁs Z%tﬂ fal kyl ene gl ycol sorbitan esters,

pol yal kyl ene gl ycol glycidyl ethers, polyacrylam de,

pol y(acryl aspdeitic aurfhre awceat) ,17p6| yay ylic acid,

pol y(acrylgam de-co-mal efic acid), 10 polyacrylonitrile, polyalkyl
acrylates, poly ? kyJ nethacrylates, polyvinyl nethyl ether, polyvinyl ethyl
et her, poI yvinyl acetate, polyvinyl alcohol, poly-Nvinylpyrrolidone,

pol y(N-V| nyl pﬁrrol i done-co-acrylic acid), poI vinyl 15 net h% ket ong,
pol y( 4- vi nyllpRefo¥ )of ﬁ@P??‘é%rEﬁ’?afyél?PW%ltsltcyF@ﬁ@)(C‘bfé’i‘GFP e P ﬁrfél)s
pol yal kyl eniweraerlaged dnj @ aclitegnareeiritatignhgpparktusopanjpreds with an
hydr oxyet1sy lobelifuéd dsladepohiyaired atacpH € berrtr ogier, f acesmhidtieiapdneasurement

interface-agkilyp £umatedsd Pidt E%Sé a dnheimhePéedalnlieor esbeforaRfe

id I d 25
gm desg gﬁg%‘i}& ftae&to%r §§8$t QE'HeaﬁleCdg[%gr%@d" sgbyﬁoé cﬂ?f%qu@BQ ang .

n

are integer&8F ??eatcéﬁegﬁé §$’éaatteersoﬁﬁgﬁ°%r afoPE® '}%rg %\!in b wgig é'éSt one
nunber bei nghdrhikadAikerdne Aaen brgughierte $0°6, wereysybgeausntly §8dgiand n
are chosed? swyerhatpartiedcofipbdburinutes| ebile calikyingutstalrre8s5pevers dr ocess as
clainmed in el/ahm 2] gModr ai Blodk dolgméor ofil et hiyll pndllox deZAad, pFadi,ene03+,
%g: ILagi oxidé, (ﬁx?rbnleﬁdpﬁ/zsﬂﬁ)-léﬁgﬂ' A@e?m 3@0 tof GRidbr Qéf—i‘)tferﬁ\j‘m Mhz+,
now, 1T d I a 8 td)s ere
" ~la=i "1 Z( Sf ?Aacfgug@t E?z'!lzlg.j' @eta&e d1h Jrate sp??utlon zinc content:

25 2.6% by weight) together with 3.26% by weight of acetonitrile

were then metered in at 55°C over a period of 10 minutes.

The suspension was stirred until the pH of 4.26 had dropped to
3.45 and remained constant. The suspension obtained in this way

30 was subsequently filtered with suction, the solid was
resuspended, filtered off with suction and washed on the filter
with 6 times the cake volume of water.

The moist filter cake was dried overnight at 110°C under reduced
35 pressure.

The specific surface area of the dried powder was measured using
nitrogen at 77K with the aid of sorption isotherms (Autosorb®
AS-6 from Quantachrome) in accordance with the teachings of

40 “Pure & Appl. Chem., Vol. 57, No. 4, pp. 603-619, 1985” and
“Gregqg, S.J.; Sing, K.S.W.; Adsorption, Surface Area and
Porosity, Academic Press, London 19827,

The resulting DMC catalyst had a specific surface area of
45 302 m?/g, a cobalt content of 13.3% by weight and a zinc content
of 29.8% by weight.



18 ML i s ampralsizoagel ect ed from t hegroupconsi sting of Znz+, Al13+, Ce4d+, Fez+,
V4+, Eu3+, Co3+ V5+, M2+, Ni 2+, M2+, Sr2+, Wi+, Ws+ , Ti 3+, Ti4+, Coz+, ,
Cr2 Ag+, Sn2+, Pb2+, M4+, M6+~ +, Cr3+, Cd2+, La3+, Ce3+, Rhl+, Ru2+,
Ru3+, Pd2+,5 MZ is anetalionsel ected f{gm t hegr oupconsi sti ng

of Fe2+, Fe3+, Coz+ 3+, M2+, VMh3+, V4+, V5+, Cr 2+, O 3+, Rh3+, Ru2+, 1r3+, and
M. and Mz af&2BP}§etent, 10 Ais an anion selected fromthe group

consi sting of halide, hydroxide, sulfate, carbonate, cyani de, thiocyanate,
i socyanat e, 1cpafad f eagubouy |l cyeratalvEl tard aniidr glee,coXtest ang anigdin)

sel ected fr et be @roarupueeass sdduigeohghd | FQurdhié® dsm620@, £o6mh frse, AG?
carbonat e,5 G¥aRpdg. o Ha@eY aPpdtL p1laeRAY Al HretYpial '1orP%§>E§i<é({@é &s Oxal ate

and nitrate, i ter- ci.pl e l1gand gel d . fro rou .
consi sting éiF%ﬁf%%‘%dQY% %g?ﬁ% N cfte)f?'dk}é?pneeqs,scoet%ﬁe(?’s ez%d?y%t%f,e%’sﬂueggfef%r,m
pol yest er s, 356F3tardidwsrate Lﬁ%]é’é", 050 (ZFRQYEODERREF | § R} BHIVELTRE ke &hdRA

m xt ures t h&dwedolikewise haenrkpavahtatidi §0%Ce wereciulpednentinhefegr dopover a
consi sting pkrpodyet Er.3, mpobteastwhile polpdagbesaieser pokgat Kylwg .girkeol
sorbitan REbAr $n AR WPphYhene HnC eofll ¥ Ci 0y heRhEFLTocdBRN Y 26T ¥4 RiYipEE,

ol y(acry! s SOufioh hndEliln of>0 PP IATHLE £E14L7, whore it
pol y(acryl am de: co: mal’ef i c, aci d), polyacrylonitrile,” pdl yafﬁyl acryl at es,
pol yal kyl mEERALPST °BET2Bbt yvinyl nethyl ether, pol yvinyl ethyl ether,
pol yvi nyl acetate, polyvinyl alcohol, poly-Nvinylpyrrolidone, 30

pol y( N-vi nyIThgr sespefsrioncobbeingdd dnathdly wayopsi sybsemienyly ket reged

pol y(4- vilsypkBnshdtiongl yhacsylid wasi femusrindednefilipeadobEfewixd yners,

pol yal kyl enisiic8esn 4H @hbRedCol thed fiBt&f v tANBYHihdle t4RPEL¥EBF Slume of
hydr oxyet hylggLl ul ose, pol yacetates, ionic surface-active 35 and
interface-active conpounds, bile acids and their salts, esters and am des,
carboxylic esters, of 1:p,ol yhydric al cohols and gl ycosi des, and 40 a, b, d,
and n are i fhegBPLStoEILEEL FIkR WiSedF 28d 1AV N28RY, 2t 1 40°C cundpryxgdpced e

i nt eger s 2 prease¥®ns greater than or equal to zero, with at |east one
nunber being different fromzero, 45 where

The specific surface area of the dried powder was measured using
nitrogen at 77K with the aid of sorption isotherms (Autosorb®
AS-6 from Quantachrome) in accordance with the teachings of

25 “Pure & Appl. Chem., Vol. 57, No. 4, pp. 603-619, 1985" and
“Gregqg, S.J.; Sing, K.S.W.; Adsorption, Surface Area and
Porosity, Academic Press, London 19827,

The resulting DMC catalyst had a specific surface area of
30 476 m2/g, a cobalt content of 13.7% by weight and a zinc content
of 30.5% by weight.

Example 4

35 1 000 g of aqueous potassium hexacyanocobaltate solution (Co
content: 9.0 g/1) and 22.0 g of Pluronic® PE 6200 were placed in
a precipitation apparatus as described in example 2 and heated to
60°C. 787.3 g of aqueous zinc acetate dihydrate solution (zinc
content: 2.6% by weight), which had likewise been brought to 60°C,

40 were subsequently fed in over a period of 98.4 minutes while
stirring (stirrer power: 1 W/l). The pH was 10.25 at the
beginnning of this single-stage precipitation and was constant at
6.9 at the end.

45



PF 53044 19pg, 5Bp4¢, and d, and also g and n are chosen so that the
conmpound is electrically neutral, which is m croporous and has a specific
surface area of nore than 100 ne/g. determ ned by nitrogen adsorption at
/7K. 5 8. A polyether aIcohoI mhlch C be prepared by a process as clained
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water.

The moist filter cake was dried overnight at 110°C under reduced
pressure. The specific surface area of the dried powder was

40 measured using nitrogen at 77K with the aid of sorption isotherms
(Autosorb® AS-6 from Quantachrome) in accordance with the
teachings of “Pure & Appl. Chem., Vol. 57, No. 4, pp. 603-619,
1985” and “Gregg, S.J.; Sing, K.S.W.; Adsorption, Surface Area
and Porosity, Academic Press, London 1982”. The resulting DMC

45 catalyst had a specific surface area of 323 m?2/g, a cobalt content
of 14.2% by weight and a zinc content of 32% by weight.
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as an indication that the catalyst had been activated and the

introduction was continued in this case. After the total amount

of alkylene oxide had been added, the mixture was stirred for an

20 after-reaction time of 15 minutes, the contents of the reactor
were subsequently evacuated to remove residual alkylene oxide,

the finished polyol was blanketed with nitrogen and drained off,.

Table 1: Experimental results and product analyses
25
DMC Concgn— Actiyation OHN Viscosity | Unsaturated
tration time at 25°C constituents
ppm min mg KOH/g mPas meq/g
E 1 150 10 47.3 584 0.010
30 E 1 100 7 47.1 599 0.008
E 2 100 13 49.6 552 0.006
E 3 100 15 48.7 573 0.006
E 4 100 16 51.0 640 0.007
E 5 100 17 49.5 580 0.006
c1 150 -* ~* - -
35 Cc 2 150 -* - -* -
c 2 300 52 50.4 674 0.022

* no reaction
E — example
C — comparative example

40

In contrast to the catalysts from the comparative examples, the
catalysts of the present invention display a very short
activation phase and make alkoxylation possible even when used in
significantly smaller amounts. The products obtained have a lower
viscosity and a lower content of unsaturated constituents than do
products obtained using a significantly higher amount of

45
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2. A process as claimed in claim 1, wherein the multimetal
cyanide catalysts have a specific surface area above
200 m2/g.

15 3. A process as claimed in claim 1, wherein the multimetal
cyanide catalysts have a specific surface area above
450 m?2/g.

4., A process as claimed in claim 1, wherein the multimetal

20 cyanide catalysts have a specific surface area of from 100 to

3 000 m?/g.
5. A process as claimed in claim 1, wherein the multimetal

cyanide catalysts used have the formula (I)

25

M1a[M2(CN)p(A)cla'fMigXn-h(H20) eL-kP (L),

where

30 M! is a metal ion selected from the group consisting of

Zn2+, Fe2+’ CO3+, Ni2+, Mn2+, C02+, Sn2+, Pb2+, MO4+, Mob6+,
Al3+, yé4+,  y5+, gr2+, w4+, wé+, Ccr2+, cr3t+, cd?+, La3t, Ce3+,
Ce4+, Eu3+, Mg2+, Ti3+, Ti4+, Ag"’, Rhl+, Ru2+, Ru3+, sz"',
M2 is a metal ion selected from the group consisting of
35 Fe2+' Fe3+, C02+, CO3+, Mn2+, Mn3+, V4+, V5+, Cr2+, Cr3+,
Rh3+, Ru?+, Ir3+,

and M! and M2 are different,

40 A is an anion selected from the group consisting of halide,
hydroxide, sulfate, carbonate, cyanide, thiocyanate,
isocyanate, cyanate, carboxylate, oxalate and nitrate,

X is an anion selected from the group consisting of halide,
hydroxide, sulfate, carbonate, cyanide, thiocyanate,

45 isocyanate, cyanate, carboxylate, oxalate and nitrate,



uuuuuusSuUWIVPF7E304x SH10%&' ()-10%& () - MLO%& () - 10%& () - Fnl0%g& () - 10
10 10 vwyyzzzz[<xY7{!! 'GL0%& ()-!10%& ()-S 10%& ()-'!'0Y SH10%&' ()-!0Y
S#10% & ()-!0Y

SH109&' ()-zzz2%z, z7z<szxY7{I F(e" llO%g&{ -("110%& () - llO‘V & () 0( 1'10%9&

110%9& Gl0Y%g& @Jz xY7{!/ /HCI I10 IIOW &

(%)(( 'l 10?/@&() §( 'l 160 &S% 2 mﬂiﬁ%&* -qla?grz { *—f%‘z ((| 10%;%
()-("110%& ()-("! 199@%2—5(13111@ Dio%@}& ;" Bide e(S)r &etqm%}&e(t fizzzzzxY xY
7{'/("!'10%& () ("! EOWK@I‘-S(, b OO (p)ol@ébﬂ@ﬁ/@&p(o)ly(:érli@%}& (pre&$/HC zzzz

zzzXY: XY7{! /(" '10%©&mi&e4 'le%@&eé)add'sLQ%@&eﬁ)ada th%@ﬁéé)tﬁa&beC'( '10%@&
((?1602/&2?’)2)(;2)2(?;{2'2% Afo?" (1?:1% allﬁ(%&séieétédlck"{% @s / u'giC'

0%g& ()-("110%g&! ()8¥ r\‘(? %Qf&g?s l%é ﬂ&f“ e?qdi? ZJA 4%0%5;
O-(" llo%g& O C1afgest rerpiter, W‘r’{' REVHEP209g¥EY) -

10%& ()-("!10%g& ()at{nerq.otm:&'yeyrﬂqr{:.de, po y(acrylamlde-co acryllc ac1

{${*{i IxY7{1/ K[/ HCl pbLedemgelic) acid Q@& (epr(lamgiothaléid Gaga)() - ("! 10%g&
") - (" 10we& () - *{+bbi§£&{ﬁ{oﬁ{m¥lxé(,7{dd1( a&i?i/@&ﬂﬁlaﬁ:ebloﬁ/@@é(myﬁ- 1'10%9& () -

g)l(lof/%‘cy& ()'(10?/%& el had 'é@' <{ éi’;ﬁ ?&J&M i ﬂ% ﬂﬂ/ﬂ@ XY?? i](lol/%ﬁ%

R
g& ()- ("1 10%& () - ( {%’5@&?%"%{’ "’14“%0% Gt 1(7 e{o{mn{o{{s

Z9xY7{!/ 31Z vmylpyrro i on .
109& () - &("! 10%g& ( PoLK[¥+1dnylpyooglkidonereotaogl ic) acidl ooRyvingl| }}
LI} I VUM 10%&1#&ethy] (keXDORRIPERY ()-~viBF 1O ), { DY 086HY/ 1ik-

'S5#10%W & ()-- "31Z 3@?ﬁ£b495ﬁ§kbhk}}}dia26@4ﬁé péI&ﬁH?&&1ﬁ3£§iﬂkylenimines,
s! 109%R1#&&' () - s10%k) 1Yk FH&&

S109%R1#&& ()-}}}1}1} Vet 10&1# Q&1#&

810981#8& ()- $3 10&@ ?&Jghchegi%%%#ggg %ates n’cﬁl{si ]facﬁ TS -

T 1 10%& ()-& "woyandipek e-ac bil e# B94AY )thelr

10%#8& ()-49/:|[; vusgalts; ' Qﬁﬁﬁ#& gnd qmlﬂ@@%#gp{poxyllc esters of polyhydric
alcohols and glycosides,

and

25 a, b, d, g and n are integers or fractions greater than zero,
c, £, e, h and k are integers or fractions greater than or
equal to zero, with at least one number being different from
zero,

30 where

a, b, ¢, and d, and also g and n are chosen so that the
compound is electrically neutral.

35 6. A process as claimed in claim 4, wherein, in the formula (I)
Ml is 2Zn2+, Fe2+, Co3+, Ni2+, La3*, Cr2+, Cr3+, and

M2 is Fe2*, Fe3t, Co?2t*, Co3*, Cr2+, Cr3+*, Mn2*, Mn3+, Ir3+,

7. A multimetal cyanide compound of the formula (I)
40
M14[M2(CN)p(A)clafMigXn-h(H20) eL-kP (L),

where

45
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P is an organic additive selected from the group consisting
of polyethers, polyesters, polycarbonates, polyalkylene
glycol sorbitan esters, polyalkylene glycol glycidyl
ethers, polyacrylamide, poly(acrylamide-co-acrylic acid),

25 polyacrylic acid, poly(acrylamide-co-maleic acid),
polyacrylonitrile, polyalkyl acrylates, polyalkyl
methacrylates, polyvinyl methyl ether, polyvinyl ethyl
ether, polyvinyl acetate, polyvinyl alcohol,
poly-N-vinylpyrrolidone,

30 poly(N-vinylpyrrolidone-co-acrylic acid), polyvinyl
methyl ketone, poly(4-vinylphenol), poly(acrylic
acid-co-styrene), oxazoline polymers, polyalkylenimines,
maleic acid and maleic anhydride copolymers,
hydroxyethylcellulose, polyacetates, ionic surface-active

35 and interface-active compounds, bile acids and their
salts, esters and amides, carboxylic esters of polyhydric
alcohols and glycosides,

and

40
a, b, d, g and n are integers or fractions greater than zero,
c, £, e, h and k are integers or fractions greater than or
equal to zero, with at least one number being different from
zero,

45
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