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- 1 - Process for Preparing H gh Ml ecul an Wi ght Pol yether Polyols The
present invention provides a process for the preparation of polyether polyols
wi t h equival ent nol ecul ar weights of from 8,000 to 20,000 g/ nol, preferably

f rom 9, 000 't ope5e O sl 1R Moldthal WeibliFoRleaRl ¥oikbiem 10,000 to 16,000

g/ mol . 5 Pol yether polyo | reparation of

pol yur et hanesThsapressat oberionemoviiles v ardcesfopteperepariton @frwdedse polydhevith

base- cat al yse it . I 0%l u i t

compounds on CREUGH bl SULEY oP AP E0H530 20O s BEIEBr bol SBFT

cat al ysts (" DUID0G gtradlymttslilarly prefardbdy faddil 0,.0@htodb,08 &iybkne oxi des on to 10
H-functisonal starter conpounds on the other hand are of |arge-scale industrial
i nportance. The addition of al kylene oxides on to suitable starter conpounds
cat al ysed by Roleiespolads @hich sreahitatienfor thi ppaith@nncd polyadeanalckibd obiiticdl via

hydr oxi de catal.ysis, undesirable sjde reacti SCI)E’HS | hcr ease si ﬂgi ficantly wth 15
i ncreasi ng rm‘iaEg‘bc’l BIPHAT Y Pro5FSsthel I PYPRERaly erepdiiion Pl afkXiefie idshedt Here in
particul ar thefinsosmI is@atd immindr &PHeene Rxddedt @e akd YF dohiOhekal phiigh at

hi gh equival ent nol ecul ar weights (or |ow OH nunbers) |eads to a high content
of rmnofunctiCGH‘QP“rﬁ‘éI?e‘iaf?é‘@tssEQM%scalaWSFHeque%l%tapé‘ﬁoqﬁoﬁtathl?yéenﬁnﬂ“‘%eﬁéﬁ’efcbre to a

signi figant l@wekiial Sbrdrtembsings bRmal bihef hadd greirnQilnG ! i0NAlPRhsEEART
nol ecul es therefore have an adverse effect on the full curing 20properties and

the profile ofheprgisrt af albleserideeen wrsupdily trrer Kerprovgdsseataischpi(lsise Acifiat eri al s
which can be jprepabethpbfigi t hese pol yethers, such as, for exanple,

si |l ane- based sealants. By the use of DMC catalysts it has becone possible to
speed up the addition of alkylene oxides, in particular propylene oxide, on to
rfunctional i Lietii GORRRMAGRe doNsil QuEIYIL O fer(chk IR midlca . fHON

equi val ent nol ecul ar wei ghts, wi thout the abovenentioned 1 sorferi zation of
propyl effe oxiidecasmgaidlyculanveighiob! the pelymémgharoisdo honicoigabd berext particulasditighl y

v S L BRI WP WS

furthernore HavbvwafHexogpts) drndd loya highhcoaeht ofi miynodimdtisreh e petino Spedidsan piod yet her

ol yol preparati.on at very .30 |ow catal yst..concentrati 00 ppm or, | ess),
o That 1t oo oS b ey 18 2 g arl GF YR oL Qi o R T °)
finished pr ggmmnifmahpghétyiraﬁélé?nﬁsDh@emaag advysdnSacB}a‘g@re'ffhﬁdmi the B Aurfif}0949,
which, 1n addition to 0 e. net.al cyani de.c oun e.g. zinc )
hexacyajr%cobﬁr?péftlff 49 5%53 pﬁﬁg‘:’ A PhgYcHh RIR TS RO Frhans @%f‘?ﬂ‘%(aé‘.%@t.hertrﬁ?t?rlaﬂ%t anol ),
al so cont ai n whi@nday &t peparid frbm ShefidRkicay QIcRgE [TRkASIM, 3Tlane®h &R kealintsgr eat er
than 500 g/nol, are a typical 35exanple. WO 2013/000915PCT/ EP2012/ 062363 - 2
- The equival ent nol ecul ar wei ght of materials containing active hydrogen
atoms is to by wedss st DML aaliRANINGY bidSictiRtdle Weight uPthetA8iHBRLL hik@kne

cont ai ni ng active _hydr_o?en atons .
oxides, in particular propylene oxide, on to H-functional starter compounds down to very low

25 OH numbers, ie. high equivalent molecular weights, without the abovementioned
isomerization of propylene oxide to allyl alcohol occurring to a noticeable extent. Highly
active DMC catalysts, which are described, e.g. in US-A 5470813, EP-A 700949, EP-A
743093, EP-A 761708, WO-A 97/40086, WO-A 98/16310 and WO-A 00/47649, furthermore
have an exceptionally high activity and render possible polyether polyol preparation at very

30 low catalyst concentrations (100 ppm or less), so that it is no longer necessary to separate off
the catalyst from the finished product. The highly active DMC catalysts described in EP-A
700949, which, in addition to a double metal cyanide compound (e.g. zinc
hexacyanocobaltate(IIl)) and an organic complexing ligand (e.g. tert-butanol), also contain a
polyether with a number-average molecular weight of greater than 500 g/mol, are a typical

35 example.
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di vi ded by the nunber of active hydrogen_atons. In the case of materials
cont ai ni ng hydroxyl 5groups (such as, for exanple, polyether polyols), it is
related to the OH nunber (hydroxyl number) as follows: Equival ent nol ecul ar
wei ght = 56,100 / (OH nunber [nmg of KOH])(1) 10The equi val ent nol ecul ar

wei ght of the polyether polyol is thus determ ned according to fornula (1),

t he hydr oxyl Thstndﬂeirvabﬁt inhlecyyol yetiier motriadl cdpsiimye detverlyimeeh ptnmadcor bkance
with DIN 532 r.epa i on, of l.ene_oxi.de addi.t

b oduct s it AL QUPEAmIn Y 88 REFRAVLE Sl ReSi Bl w R or

t he prepar atlcbvudﬂlfbyphﬂ yuktet bizaadve lodrgged ytome dn ﬁnasml offakerialabantamieg kydewml t o t he

person illed in th 11767 d A 50 6993 i scl ose
t he use%J:)f poqrg}‘r?ycg?%gﬁs Jfglr S’BBIPVaPr‘?In%ﬁe&?ﬁ'gEﬁﬁdts‘s\XflPtﬁg%&85#? gm gf up to
30, 000 Da f ornutrber)ps ®pawat i on of fl exi bl e pol yurethane or pol yur ea eI astoners
by the reaction injection noul ding process ("121M technol ogy). WO A 9104997
di scl oses polyether 20 triols with nolecular weights of up to 30,000 Da as

t he pol yet her conmponent of isocyanateterm nated prepolynmers which are enpl oyed
i n high performnce p8hyiwlet haiveulseadigint 58)160 e nikfbeA[MBABETR/ i scl osesl) a
process for obtaining flexible foam bodies with good | ong-term use properties
whi ch can be rapidly renoved fromthe nould, for the preparation of which

pol yet hey pol el GuirtlenaneeciravdDME of alicapolgdtiser Wolybl aquhsvadt@mneml:@@dihgato wei ght s

of 25fromp ef 00 .to 11,00 are | oyed as the p
conponent . L@%g‘gééﬁgb‘i?%nl gumser fgdgeyg‘ﬂé ﬂéertp.g%} ﬁéf‘%ﬂetﬁ)‘mlv@tlﬁé’fg 4480l ymer s,
t he pol yet herw1qg1mp51gn@, of which has equival ent nol ecul ar weights of up to

15, 000 Da. Such pol yether polyols are obtained via DMC catal ysis. Pol yethers
prepared via DMC catal ysis with equival ent nol ecul ar weights of up to 15, 000

Da are used ifhehhivé- Q%ﬁg&ﬁ&eaéatﬁn%ﬁdlmnemwa@@oﬁ QFodhl€ wRth&R&H &fuhARnOf

30ni sture-curing seal ant systens based on pol yners containing silane clgr oups.

I n the IDVC- cdodlsqpkedeishis gad Bejusmtheroifor e pregpratie qupb’uwthanﬁ PePYLYHEabrse
b SN ARG WA e fr Qi O CL AN L RRNIDRAGI DD LONTRL S0 2T

wei ght distributions and assocl ated w t manageabl e viscosities
presents i ncr@&@q%ghsp}o@%‘lhew @f@owhédrewndabbnmmmmgmundmwﬁlemgbsularmglm ocesses

of e, pri or atb 018l BEr? Bl Yhdanal 8 ARLE RIAREN TS0 GRLrRl g present

i nvention was therefore to repar |on
polyols with rempuvwmﬁeemn mmllémglb@rzeswéiR@dt‘ Qeclnfoldgybwta S2000499 2R cis&q)ogiethaﬂ

prefer %l y f "9 &] Lﬁqgolécul w’e1g99 (5)9 ]prgr?o 30 ﬁﬁrﬁz{ z(l:slﬂn?‘ }rglclml%it Jr%]:)er aﬁ%rllt of 1i0§y2\1/~1i;:||'to 000 to

16, 000 g/ nol i m-ze evin oweSTPH68sTH Scosities
and t he narr amsﬁatqdompdﬂymanmbledu lager emﬁb@ﬂt mdlugh rpetfu:hnmcrs poliiDkthateaseab@en

f ound, surprlsm p ess for t re f H%Ether | yol s
with equival eXt' ]ﬁ%%@c‘%qgiﬁ&é dréﬁ‘iﬁjgeso? prlopean 3, ‘8’5’0‘? glﬁdrganég s wih gp abI y
from 9, 000 t o0 Oseqirofties paidhi @t lbardpyd]p redoredibbiy the aom1d 0P preparkBer000
g/mol, fromone o H function rter co unds and ne or nore
al kyl ene oxi Shieh Pgﬁsﬁﬁr@%?fd%elﬁfe%aﬂf’dﬁ Blaht 31 eI moktcafayweights of
charactmri zecfrdnnpﬂetbaztbl)t heo@id nydoem®: QX ieRlfByal & (IEHYRGomPdnt BE-A SAGER

discloses isocyanate-terminated polyether prepolymers, the polyether component of which

has equivalent molecular weights of up to 15,000 Da. Such polyether polyols are obtained via

DMC catalysis. Polyethers prepared via DMC catalysis with equivalent molecular weights of

up to 15,000 Da are used in EP-A 0732561 as starting compounds for the preparation of

30 moisture-curing sealant systems based on polymers containing silane groups.

In the DMC-catalysed preparation of polyether polyols with very high equivalent molecular

weights (8,000 Da or higher), achieving narrow molecular weight distributions and,
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150ver a period of from 15 to 23 h, achi e4es the abovenenti oned obj ect
according to the invention. Hfunctional starter conpounds are those conpounds
whi ch contain at | east one Zerew tinoff-active hydrogen atom sonetines al so
nmerely calle r IS

cal l ed Zer ewdatsfoggg fj @ﬁ%\%eﬂl r %)éég‘rlllsﬁ%? ltlg%lg{ﬁ%?ﬁ\r}le‘!r}gﬂgnlgq]ﬁ%g%&b?%eea u?‘iraeeﬁt W th
met hyl magnesiweiglit MraaeeSbVlea)rmsm th o pEet noyoldesrswp thisqodflem. Ty pi cal

exanpl es of conpounds with Zerew tinoff-active hydrogen are conpounds which
contain carboxyl, hydroxyl or thiol groups as functional groups. Functionality
i s under st oodltesoljeanil Nk bhecnnummemomfwaszereeaﬁrbimqfrd\amh ipvepahayiclt pgeessabons per
nol ecul e. of th functjonal 25 starter co Sui H-functi gna
starter Gompdtniliey F0RFy AR VaTRUNE: PORAITL PESRIoT P 00 ka0 o] deaol y

fr orr} 1 i[ o 8, m&éﬁablg;ﬂoa{ DVO(?ﬁo@Oﬁ)Ualglnyol,%aa?tQuﬁFly ]hedrrblyrfrblequ]oao toved,@otegmar e from
18 g/mol to 1,200 no If a mxtyre of Hfupctional starter conmpounds is
enpl oyed, the iicihistopiRiges {SF 26RicYiRg the oyt pessible Yit5asInRTARE theaipgioy gyt possible
functional i t yn@fculdd@etdhf liishdtRA@l starter conpounds. Typical exanples of
suitabl e starter conmpounds are 30 nethanol, ethanol, 1-propanol, 2-propanol
and higher aliphatic nono-ols, in particular fatty al cohols, phenol,

al kyl - sypst i tuhadeahenak, ssumprsagbrbeaea Blovaokor 18! ﬁxra@ﬁenqrf;ss@aheﬂro%m&Me

gl ycol , di propyl ene gl ycol ut anedi ol but aned but anedi ol ,
hexanedi ol , paRt el onelEculas. \ﬁegh1§/|0f from §ORP a%éaﬁ@@ &/maly prefeablsc &nEdp.600 to

gl ycerol, tri p | S 0
hydroqurnone:ﬂ§??§k§¥egﬁﬁﬁﬂﬁgegorC|noI Hﬁﬁggﬂéﬁﬁﬁggyﬁ%%E?é%ﬁ@h%ﬁ’X;m°m
1,3,5-tri hydr%ﬁwmméﬁwerammdmﬁm@ esmofe aftolerabxiddryid degmetephefododie urea -
4 - containr (o) v I ed on
hydr ogenat ed %%ML Jélta Spg?azwé}qz%%ttg&g% Jllé%h@ oéﬁ&a‘%% te?egrmg ﬁ%é%?r%ounds
are deskxi becbverr mmeeodmbfrem 5nt0EE?+ B AGR5Athe daavvg}eoqmlnd rmgjeptrm:dmdtng tbrtm cycli c
carboxylic aqhgalgpydrldes and pol yol s can noreover also be enployed as
starter conpounds. Exanples are ring-opening 5 products of phthalic

anhydri de, succi ni ¢ anhydrlde mal ei ¢ anhydride on the one hand and et hyl ene
gl ycol, dietgileneggl e - but anediol , 1,3-b tang 1, 4- but anedi ol ,
hexanedi ol , peNPSAUHI oifaries. %@Fﬁ??s a5 (ORT A9BEPEIds YhiEh 835@%dﬁe | one

gl ycerol, tr iZ@dmyﬁ@f-ﬂi10@&9&pg@eﬂbﬁeI‘sg‘rhrhfnhdsQilsooﬁlel&(}f bd]lem"aaﬁret]ﬂﬂrcgéﬁ\'em hand.

In addltlon it is e to on nmon yfunctignal carboxylic
aci ds di% ect Ilydge fe%ﬁrdefg ﬁnﬁ StascalbZhvitiper ?‘HES%‘EO%&CJF E‘ﬁ?W&SP’c‘}t
invention, prgvkQush mﬁrnemgrrﬁ@nadldxﬁyddeﬁeaywm&ﬁocﬁmuowr@mbrazeew%affcrfypware
FqunctlonaI starter conpounds nmentioned, that is to say p]ﬁ%ether pol yol s

preferably wiSHIREs Al pAsRIOuRES Witl ARreBitingftacvsohydipest arcagnyoush reindiysoarasy

preferably 4Qafxyh, Qﬁﬂom o?ftthQgﬂ‘cﬂRs 6@ MuRliSAl RERuBIPhAYEHRS SXTbdsbYEStarters
for the process according to e invention or added to’the abovenenti oned

starters. Thes@niae kg erwemiiZgevainitacire bidowge slempherarolecals b shedirpinejed! as
(co) st agdt ers £ap: bonfddfds sﬁl%ll SuRliGRREG e doﬁlp% gguaE Qve%ﬁ&%&}gﬁités ft is

al so possible here to enplo ol yester po y e era mbers in
the range of ffamt@ds, Wf@’@iﬂy rﬁ!’gmolf tokOpAT calerly pfeljeslbhrlt @rXs Tilﬂr tmhkscprovagys
according to [ Qn, W ' 0 L . est r

Pol yest er pof@%??hgﬁgg%hgr@ g%@gﬁ&?gbﬁey}%%mgh%%%ggﬁﬁfgﬁﬁggggfgﬁﬁ&gﬁéq%xanple
by known pr ocesbesd.f thenumitigaalitc orﬂith:arxbmwyé i thecinchshelrameragg fAndtiondizy edrthbon at ons

and pol yfunct.i gna hols refer d|oI hav 0 12 carbgn at ons,
pmﬁmdﬂy2¢%!r%m%%f H%I ﬁ%@%oyﬂ%k &%W%%&%me
pol yol s3tor pahgtieinbie ethasdl, bnpmpzelopczmtqiasol @ﬂeﬁ@mhlpyatlczﬁormailyemphﬁaﬂﬁrefa@ ol s,

prefer each

pol yester carbonpate dials,o ol yet her carbonat e d|

st owi th on ohaer i il pRRGHEL P bmpoo Bt 666 g R e, gens
furthernore hgyddsedipagyleso)sical, t BLSu@feddlf UPCEUBEb], ST, ablehedfllbsbaness; These
are prepared, for exanple by reactijon of ghosgene dlnethyl car bonat e,

di et hyl car bdaEredinl drprkMyio Reaiapetiol ol ldHeansditic tasiel SimsiprerioRas.

di functi onal h@epmhﬁﬂogorﬁahyeﬁr@se m&lrrmln@oner %Ea\f&ﬁmblerreﬁgl,ui/d?l ispiRfloll 1 the
process accordlng t’he i nvention, functional starter conpounds with

hydr oxyd> gr o@%ﬂhe@béh 138 trihytroykenrpice andheampensses, ofdermsiishydeang phnahey urca

2- propanol and hi gher aliphatic nono-ols, in particular fatty alcohols
phenol , al kyl -substituted phenol s, propylene gl ycol, ethylene glycol,

di et hyl ene gl ycol, dipropylene glycol, 1,2-butanediol, 1,3-butanediol, 1,4-
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35but anedi ol , hexanediol, pentanediol, 3-pethyl-1,5-pentanediol,
1, 12- dodecanedi ol , glycerol, - 5 - trinethyl ol propane, pentaerythritol,
sorbitol, sucrose, hydroqui none, pyrocatechol resorci nol, bisphenol F,

bi sphenol A, 1 3, 5-tri r e sates of fornal deh henol
contai ni ng meCHOFEE BrO RSB ROAY neR AR HER R e B O BT 2
wel | as the aatdnﬂlyhﬁhﬂymxlpd@iuatddiahlm bﬂf@diphjtysd uch meomdaretrcerdescﬁhmumds

preferably serve as. r.ciers, of the act dr ogens f vari ous
P unees onal CSHaPBap Bhaha b Rkoh oy BetER I eE Fonli eI FEs of the
H-functional 58256k cmﬁ@wmﬂasd&@mdyb@w s@ddeyc@i;@ﬁﬁrsamampﬂesm ring-oplding

cat al ysts which are suitabl the pro accor di to the inve are
known i 10 R5P9UAiEiop ngt ‘Flﬂco?@f’ﬂifé‘{ CpiYcoipIc 5 @@e‘n@e‘@ rige gn ﬂ%"“fd’@“‘} Eﬁjn

3829505, Us- Qt}% %lggolaﬂéth%eﬁlﬁlaﬁaaaﬁianem eatiahaasd S, 4-WhifehioB hekagasqr | bed
e.g. in US-A 54708 EP- A 700949, EP-A 743093, EP-A 761708, WO 97/40086, WO

98/ 16310 and PABERIAL7 Gavcthldvepeatapesial Hifhdogeqansdiqly slyeeiohe Upaitiielpiopaei on of

al | cyl ene 0X|ﬂé§t§er?1‘ﬂﬁto'i SP&etitoP 8% & Rhifr LR, PrRBAbAL @Bls@ﬁaod@%ﬁé’t@%ﬂ%foy&%}{o' S
under optinum conditions at very |ow catal yst concentrations ppmor 15

| ess), so that pplhifugefiraplgartiorylicgeidp diresiy s staitee ewmperydst o separate of f the

catal ysfy fromthe finished product. The highly active DMC catal ysts descri bed
in EP-A 700949, which, in addition to a double netal cyanide conpound (e.gqg.

zi nc hexacyariadbb@rqcaiser(cmrﬁynp tandle anveotiga mreiceiyprepareigalkylgeen dxide addition
tert-butanol) t her e wei ght
of greator t IANRESG! SRR Qe ARbptiel ey MENRI LI FENTREARIAY |
20enpl oy the Imctfklably raéthDMT noabalof s Mtsdlwﬁmg af K P g gyt dubzaly iposfieraldy 40 to

10163170. 3. de- aIt itable . for the ation of

the. doubl o ot 4 4 Ak GE/ e BB RIS Pr B YRGB Ehi YT FRPAOES (1)

M X)" (1z5) 25uwhelgiemtidd bs aadg:gsmnthé rabmeﬁﬁmum?adtarea;t ima& z?a;ne Egdegtddmbn%
2+,,Co,SSt, 12+, Pb2+ ef erab n2+ + + or

N 2+ g T o e P Red 61 foplsiREE A AT B bRl M o

chosen fr om thag: g, af ihakd gdesib{d hee tf)b\:@[dyd}&)lye@ﬁ&l‘ eolvele, prat-xamydﬁth pedi de) ,
hydroxi de, sulfate, carbonate, ganat e, 30t hi ocyanate, isocyanate,

i sot hi ocyanat®™mbes g yAnge et fregy 29 tor 0 et PRUg ag (colsiarigrs fn hF pspeess dgfordifse,

carbonate or 9x@ at&itidAtwith iR Amidt pslyethBakbd SrepatelbR XiolR steiCyd @hich are
t hi ocyanate, isocyanate, isothiocyanate or nitrate, or suitable cyanide-free

metal oM ts AP REDIB PR PrepERdiITEXEIRle) DY NPOW) Bfgsyes frogLorganic dicarboxylic

acids having 2 to 12 carbon atoms and polyfunctional alcohols, preferably diols, having 2 to

12 carbon atoms, preferably 2 to 6 carbon atoms.

Polycarbonate polyols, polyester carbonate polyols or polyether carbonate polyols, preferably
25 polycarbonate diols, polyester carbonate diols or polyether carbonate diols, preferably in
each case with OH numbers in the range of from 20 to 800 mg of KOH/g, can furthermore be
used as {co)starters as H-functional starter substances. These are prepared, for example, by
reaction of phosgene, dimethyl carbonate, diethyl carbonate or diphenyl carbonate with
difunctional or more than difunctional alcohols or polyester polyols or polyether polyols.
30
In the process according to the invention, H-functional starter compounds with hydroxyl
groups, such as, for example, methanol, ethanol, 1-propanol, 2-propanol and higher aliphatic
mono-ols, in particular fatty alcohols, phenol, alkyl-substituted phenols, propylene glycol,
ethylene glycol, diethylene glycol, dipropylene glycol, 1,2-butanediol, 1,3-butanediol, 1,4-
35 butanediol, hexanediol, pentanediol, 3-methyl-1,5-pentanediol, 1,12-dodecanediol, glycerol,
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Mis chosen fromthe netal cations Fe3+, _§I_3+ and Cr3+, X are one or nore
(i.e. different) anions, preferably an anion chosen fromthe group of halides
(i.e. fluoride, chloride, brom de, iodide), hydroxide, sulfate, carbonate,

cyanate, L hi GEYEOLByoh R0 CYRNALGRI,POLNLAGY ANALS,. CRLRGAMIALE, poalals and

nitrate; 5r is carbornat € or oxar
hal i de, hydr cmsod;enol dysphatobF tikphem) &0 a3 trihgdyoxphnates, ccbxslemshﬂes)oﬁ/faznmldehyde
car boxyl at e or ve t he gener al

or S e C ts
Cor ma (1 vy Fop Rt B R w e SR b e A T HE b B W Vs
and Wi+ X ar eascxne aﬂdylem:nbeldé|adanoldlpfddecftemf)th@éusmnsn cqi@hgdsafieferably a0k chosen
fromth grou |des (i ride, .chl.ori bro de, iodide),
hydr oxi g‘e ’Fr%i‘fs 0 %ﬁﬂﬁa’ﬁi’tygmg%‘s?ax\ﬁf‘@mt%"ﬂ‘&%ﬁgs@““‘?“@ ?z%Fﬁa‘EP’é‘PO“n Qcan
i sot hi ocyanatz@so weaédqwgeh atie, fuXahnalitg oM Rifhdcabel sthhsr éompduids iXpatistfat e,
carbonate or oxalate and s is 4 if X = halide, hydroxide, cyanate,

t hi ocyanat e, W'&E@y844® &, i sot hi ocyanate, carboxylate or nitrate, or suitable
cyani de-free netal salts have the general fornmula (V) MX), (V) 20wherein Mis
chosen fromthe netal cations M6+ and W+ X are one or nore (i.e. different)

ani ons, pref &bl dptahistsariidnere Weigle for Bmproressoicoupingfio Hglinadon #re &nown ifor i de,
chloridg, brom.Egie d@dhldekor BY 4L des &@'4“0%@9 1?@9\%‘295(% U@M@@@ﬂ%@ and

t hi ocyanate, | soCyanate, | sothiocyanate, carboxylate, oxalate and nitrate; 25t
is 3if X = ¥ ﬁaftlé892éhﬁﬁéﬁa=ﬁtélwiﬁ, which aie desgribedte.¢.9n §SHA 54(7031316\3Pr16|é00%9dr oxi de,

cyanate, thi %‘%ﬁ”ﬂ?d% Eﬁ%ﬁ;ﬁ?ﬁ%dﬁ%@@%@@%@o%ﬂﬁ%bp&%&goﬁa@' e

Exanpl es of suitable cyani ee netal salts are zinc chlori zinc brom de,
zi nc iodi de, ghmetiatendbepolynazatametiplkaket ond¢send zénder Hvesildo dtegrepaiaticn of t r at e,
iron(ll) sul fp%&y%thmi Igo?)rf]o@ Llln)der optimum conditions at very low catalyst concentrations (100 ppm or
15 less), so that in general it is no longer necessary to separate off the catalyst from the finished
product. The highly active DMC catalysts described in EP-A 700949, which, in addition to a
double metal cyanide compound (e.g. zinc hexacyanocobaltate(Il)) and an organic
complexing ligand (e.g. tert-butanol), also contain a polyether with a number-average
molecular weight of greater than 500 g/mol, are a typical example. It is also possible to

20 employ the alkaline DMC catalysts disclosed in EP application no. 10163170.3.

Cyanide-free metal salts which are suitable for the preparation of the double metal cyanide
compounds preferably have the general formula (IT)
M(X), I

25 wherein

M is chosen from the metal cations Zn?*, Fe¥*, Ni**, Mn*, Co™, Sr**, Sn**, Pb®" and Cu®",

preferably M is Zn**, Fe**, Co™ or Ni*",

X are onc or more {(i.c. different) anions, preferably an anion chosen from the group of

halides (i.e. fluoride, chloride, bromide, iodide), hydroxide, sulfate, carbonate, cyanate,
30 thiocyanate, isocyanate, isothiocyanate, carboxylate, oxalate and nitrate;

nis 1 if X = sulfate, carbonate or oxalate and

n is 2 if X = halide, hydroxide, cyanate, thiocyanate, isocyanate, isothiocyanate or nitrate,

or suitable cyanide-free metal salts have the general formula (II)

Md{(X)s 1)

35 wherein
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30brom de, iron(ll) chloride, cobalt(ll) _ghloride, cobalt(ll) thiocyanate,
ni ckel (1J) chloride and nickel (I1) nitrate. Mxtures of various netal salts
can al so be enployed. Metal cyanide salts which are suitable for the

preparation aes & Bl gxsa@adgse nds preferably have the general
) AP IR e e

formula (V) Is chosen fromone or nore netal
cations of th¥ ap ouporwnsi i differsht) ﬁel(ons )prefﬁelélylah)amdﬁo(hmep fr@@(thel grpup 6f (H),

Cr(11), M( H)hahh@( I I hlmrkc{e( lcﬂllh)l e 'ﬂr&!ﬁhe B(tjl(itl:l | roﬁldg,l 4ulf‘atevgxrw \é)
‘i] so)f %e gr |hg Co(ll),

preferably M oup consr's

Co(l11), Fe( H)u,ocﬁeéth hsqcye(ﬁa(eTﬂsc)thloEg(ahgte a;aﬁboxgilz(té )o;(a15t¥ah<snitrhtesen fromone or nore
nmetal cations o @Q ‘%hﬁe? i Sti of . alkali netal (i.e. Lit Nat, C, Rb+,
Cs) and -al kalrllﬁe re eoro ?1!‘-1 ,Ca , My ng2+, sr 2+, Ba2+), Ais
chosen from arie 1af Xl’ﬁjheﬁbldamymmd@fcyhﬁh@e gﬁ@yma&onsc}&hatags@ﬁio&yahdtae&béiylaﬁe
fluoride, chl orl de brom de, iodide), hydroxide, sulfate, carbonate, cyanate,
t hi ocyanat e, Y P?;fanat e, isothiocyanate, carboxylate, oxalate or nitrate and

10a, b and ¢ @&EitdbRiSFeESHeh@iIQhIl Halkerhy dddRS fd@iila@V)b and ¢ are chosen such
that the netal cyanide salt has electroneutrality; a is preferably 1, 2, 3 or

4, b is preferably 4, 5 or 6; ¢ prefé‘?@%ﬂly has the val ue 0. Exaft¥l es of
sui t abl g met a}Le@ni de salts are potassi um hexacyanocobaltate(ll1), potassium
hexacyanof errate(H), fpot assi um hexacyanoferrate(ll1l), calcium
hexacyanocobaltiaghean fom &aametpbeation Ma héxaedWnocobal tate(H ). Preferred doubl e

metal cyanidey %@P&U&dl%m\@%@ hdl?f@l%n%oﬁ@tp?éféﬁl;l?/ A CRRUHBCNT Sorh iR %@x\i(&@%i on
contain are conpounds of eneral fornul a 1'T) M [MX, (CN) 3, (vi),
wherei n M i s la§dggefienduorids, F@Pﬂ@ﬁ rqmigy, iogid¢)v)hrydmgido,omifaies carbondisf ichandtei n

formula (M) 1th1%559£n§e i%cya %te%%&ﬁ%c;%ﬁe cQJb‘S%ﬁJté oﬁfﬁgte%ae igsen such that the

doubl e netal cyani de co ouh as el ectroreutral ity Pre erably
15 s is 2 if X = sulfate, carbonate or oxalate and

s is 4 if X = halide, hydroxide, cyanate, thiocyanate, isocyanate, isothiocyanate, carboxylate
or nitrate,
or suitable cyanide-free metal salts have the general formula (V)
M(X), V)
20 wherein
M is chosen from the metal cations Mo® and W
X are one or more (i.e. different) anions, preferably an anion chosen from the group of
halides (i.e. fluoride, chloride, bromide, iodide), hydroxide, sulfate, carbonate, cyanate,
thiocyanate, isocyanate, isothiocyanate, carboxylate, oxalate and nitrate;
25 tis 3 if X = sulfate, carbonate or oxalate and
t is 6 if X = halide, hydroxide, cyanate, thiocyanate, isocyanate, isothiocyanate, carboxylate
or nitrate.
Examples of suitable cyanide-free metal salts are zinc chloride, zinc bromide, zinc iodide,
zinc acetate, zinc acetylacetonate, zinc benzoate, zinc nitrate, iron(Il) sulfate, iron{II)
30 bromide, iron(If) chloride, cobalt(I) chloride, cobalt(Il) thiocyanate, nickel(Il) chloride and
nickel(Il) nitrate. Mixtures of various metal salts can alsc be employed.
Metal cyanide salts which are suitable for the preparation of the double metal cyanide
compounds preferably have the general formula (V)
(Y)s M(CN)p (A). (VD

35 wherein
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x=3, xX'=1, y=6 and z= 2, 25M = Zn(ll),4Ee(ll), Co(H) or NN(H and M =
Co(lll), Fe(lll), C(lIl) or Ir(lH. Exanples of suitable double netal cyanide
conpounds are zinc hexacyanocobaltate(H ), zinc hexacyanoiridate(lll), zinc

hexacyanof er ngtie(idskd &R 8.CabaLE (dal BRsACYaROSOhAL hagtgrgot!fgé%%ﬁ?gg% ?agp,g_ -

exanpl es of suitable double netal cyani de conpounds a
US- A 5158922 ¢aBhufn11g, Ci(The dngk), -M@@)). IxilhcNelankd8baRrdbe MAM)) andsV(V),

particularly | . ' q ' in the
P epar at  on’ dPUEREV AR o Gitnore el BRiGRE BPAL ok R ERRIROG CMRTAIEHEE, 5o
(see in partilIxCrdyd), dnfil) 6nd Niles 9 to 65), US-A 3404109, 35US- A 3829505,
US- A 3941849, ,EP-A 700949, EP-A 761708, JP-A 4145123, .US-A,5470 . o+ 8 -

EP. A 743 093 AP ATSPGOERT ESPY Sigmpt db ERERrASsitb @ R AT Lompounds
with hetero atdns’, ReUcB Hasd akylge rartinhétalqye Be™ phos phgt, $8°,@Ba*"sul f ur, whi ch can
form conpl exes with the double netal. cyanjde conpound ar | ayed as, organic
Coml oxi b |1 dhGRoebGrRPO ST BPn ATES St G o T G B BB o e

al dehydes, kedhoiias, brehltief Bdides thedsxideiues, cartonité e@Snatd)ithibtyaese, isdthddades and
m xtures thereof Particularl prﬁf erred or gdani c conplexing ligands are

al i phatic et H&SOPERRif Cé@o’ﬂil‘i’)‘lfét"ﬁ X8 HUMETIY wat er - sol ubl e al i phatic al cohol s
(such am et hanolandi SHRIiM D lhwheRiDihe 3ARks fdr$0H Ml @NAL ch&eE vt BAQhe metal
tert-butanol, 2-methyl-3-buten-2- ol and 2-nethyl-3-butyn-2-0l), and conpounds
whi ch cont ai rFYB8Ehsa] s rskcirencsiraldyica §arsipRalyile 2et ke hrivooisirabhttal Phfrat i c
hydroxyl gr oupsr.fsiyGls @svQudo. et hyl ene glycol nono-tert-butyl 10 ether,

di ethyl ene glycol nono-tert-butyl ether, tripropylene glycol nononethyl ether
and 3- met hyEx@mples ohAdtapstpatiolyanidy gpdiniace rarsphexichisytnogeadiatciiil eptagtive nost

preferred ar : et | of
G et hoxyet hakg T e Bk ah e AR FRRRHIES s Ao SAARUR 1R8O
et hyl enk gl ydohiumdngacyaotetbliatg(let her and 3- met hyl - 3- oxet ane- net hanol . 15 One
ore nore co ' t f o] I S,
pol yost or o, STEa GERTP BRER fdar FABLRE GRERIN P RRBRRLeeBBERELE ) o
gl ycol gl yci dytengtrhemngin potomamrnydsafildecngdlfyftatr(Yllam de- co-acrylic aci d),
pol yacrylic acid, poly(acrylic acidcp-mmleic.acid), polyacrylonitrjle,
pol yal I cyl acryl ates, polyal kyl net ﬁ%&%l@#’@? pol yvi nyl 20 net hy{\h@t her,
pol yvi nyl et hyfleredit ek as dedinyd/infymubaci@l at @) apdl yvi nyl al cohol
pol y- Nvinyl pyr.r.ol i dane,. pol i nyl pyrrolidone-co-acrylic acid), polyvinyl
met hyl %Pet onel i %?1&9‘1 '\I}‘Eﬂﬁ{'wg o'f“ﬁldl, pol y(acrylic acid-co-styrene), oxazoline
pol ymers, polyal eyl ensl iliep&s andit Chdsesict tiai €herdaligle eneti by@idedemeaRa hyder s,
hydroxyethylc?lIulose,and pol yacetal s, or of glycidyl ethers, glycosides,
car boxyl i ¢ aciGUeRuBREY-of pol yfunctional al cohols, bile acids or salts, esters
25 or am des frbera8Rf , cycl odextrins, phosphorus conpounds, a,(3-unsaturated
carboxylic acid esters or ionic surface- or interface-active conpounds are
optional 'y enpTéyedlin=frRedpréparati on of the DMC catal ysts according to the
i nventi-gn. Prﬁfﬁ@m,ye(n'?,rtor(ﬁ})%rﬁ\ji(lgtanyep in the preparation of the DMC
catal ysts according to the 30 invention, the aqueous solutions of the netal
salt (e.g. ziMc ellbs Fl), Cepprolyéd)-i n a stoi chiometric excess (at |east 50
nmol %, based on the netal cyanide salt (that is to say at |least a nolar ratio
of cyanide-free netal salt to netal cyanide salt of 2.25 to 1.00), and of the
met al cyani deExsmbles pEsugjablp dovpbsmelinh dysnidicspapowtlb atetzatcdipxamyaor@atiate(dl)i ring he
presence of t j Xj i ) t ert-butanol ), t a
suspensi on m@g?%?%r%gr?dg?c&@igﬁ%g df(l)ﬁ%%g}gh%pge(ﬁﬁ Ind c%{)alt(ﬁ')u hexacygnoccﬁ)gltat&ﬁh.

30 Further examples of suitable double metal cyanide compounds are to be found e.g. in US-A

5158922 (column 8, lines 29 - 66). Zinc cyanocobaltate(I) is particularly preferably used.

The organic complexing ligands added in the preparation of the DMC catalysts are disclosed,
for example, in US-A 5158922 (see in particular column 6, lines 9 to 65), US-A 3404109,
35 US-A 3829505, US-A 3941849, EP-A 700949, EP-A 761708, JP-A 4145123, US-A 5470813,
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35nmet al cyani de conpound (e.g. zinc hexacyanocobal tate), water, excess

cyanide-free netal -9- salt and the organic conplexing ligand is fornmed. In
this context, the organic conplexing |igand can be pr esent in t he aqueous
sol ution of fjélfAcﬁﬁﬂésd&J AR AsE Fot e 1é3r $1Hﬁle r@g !uﬂ'cﬁ Wi

it is added ectly to t e suspensi on o ined after CIpI |on 0 the

doubl e net al I@matdms,cmnilo@unwggemtnlmn,mlwmnm@rbelﬁadwhmhagem tagnphaxgs t he
aqueous 5 sol.uti,Qn -fre tal.salt and .of net.al cyani de
salt and the okh egl% &uglgn%gglx@é%g %glgﬁ{;:}mgvi E{Iﬁ VP logr otis SEF rcom Em?ﬁ i ity pensi on
formed int hd’réﬁen‘r@iorgfirmqacmldxhgmgmph iamnﬂadoheyls taﬁ«khjzdesi kedohds, @hdrtlrettheyandonypl exi ng
conmponent. In this. conte co I referably enployed in
STt are i R o Ty Y DTS LS PRRBSRG, P e G SRR FOLE | o
carrying out ltgbﬁisfatd‘ﬂiphaic%ﬂlefsl (si€h ak bﬁleﬂfoejaiﬂl{aaé)L @hteOfolibieal HHERSMBhEN sutlf

10carried out e yi nQoz , particularly preferabl npl gying a
jet disper serasﬁgpﬂgs‘éqp?%ﬂoq: %L“)%O}\ 1591 uf%"’é‘gggec q“??“?lh@ﬂsbégﬁﬁld 2y Y?‘ﬁ%te’é& id
(i.e. the pregureDmedil-1-Bayealbd| ¥etcoReaKsvAGh téndil Both ANGRALE 6ycioslifha@l at ed
fromthe suspension by known techniques, such as centri fugatl on or filtration.

15 I'n a pref étiedrdrband Aeis ardrant sraPps (Reh 3F sgarlyiceh chroltrenodat-aryst , in a

third processygt ed?etﬁﬁ&e%@}cbﬂm%-ﬁﬁ-bﬂ@? cB&e Hlﬁrtﬁﬂleﬂ& gf}céﬁn&lﬁ%ﬁglueﬁﬁrlaxd washed

with an aqueous sol ution of the or ganl C COfT‘p exl ng i

resuspendi ng eyl Sussierfiepbanck neugenici Waipiaingn lighpds iwhi @fleom%irpreferred are

centrifugati Qf)se,! fﬂinji LS oFBRE Lom ;Ec%ds%@gﬁ' rﬁ"@iﬂ@i@tlég?l)fgﬁlﬁtlgx s gQUt%BS such
c ffo

as 20 potassium oride, can be’ T enove yst accor Ing to the

i nvention. PrigfagelaBinethyi- AbuamBeht?- -oéthdriglamtine2-elontbylend gigcol mganmtrtrmtyl hemqueous

wash sol utio W .% based on the total solution.

In the thi rdn‘lél%j§ nll)e‘a#yurt g?&cﬁ%nggl ng conponent is optionally added to the

aqueousliwash 2550I ution, pref er ably in the range of bet ween 0.5 and 5 wt. %

based on the el al solution. i S m)r ﬁver advant a B'Sclf or t o! id which
i'S

has been isolated t 6 be Wa: 'ﬁ’“&g Dréthan onte. F6rThrs €25 f epo PP washi ng

operation carpot;est&&g@@tc&ﬁondtﬁy\mlﬁikylenb ghgolpiogtiten abitre ;iotyalltsbnen gigecAglienys

solutions for furt er.at.i.ons e o ani,.c

J0conp exi ng I REY AT HFHRT R CUTEEER H5 e ih e S S P éFithas been
i sol ated and (ﬁpﬁdlﬂcﬂablﬁ){ pma&lgmnmslet b@yalmlaegnat@gw@ﬂayll Metﬂéoﬁ’ﬁﬁt?sp;ﬂo%fnylz ation,
at tenperatures i N genera 00 C and under pressures o romin
gener al?%. 1 T B cfor ATV i ét]}\erloﬁ%‘yﬂﬁﬂr yieetate, " pefyvinyl - aleohol, - poly-N-

vinylpyrrolidone, poly(N-vinylpyrrolidone-co-acrylic acid), polyvinyl methyl ketone, poly(4-

vinylphenol), poly(acrylic acid-co-styrene), oxazoline polymers, polyalkyleneimines, maleic
acid and maleic anhydride copolymers, hydroxyethylcellulose and polyacetals, or of glycidyl
ethers, glycosides, carboxylic acid esters of polyfunctional alcohols, bile acids or salts, esters
25 or amides thereof, cyclodextrins, phosphorus compounds, o,S-unsaturated carboxylic acid
esters or ionic surface- or interface-active compounds are optionally employed in the

preparation of the DMC catalysts according to the invention.

Preferably, in the first step in the preparation of the DMC catalysts according to the
30 invention, the aqueous solutions of the metal salt (e.g. zinc chloride), employed in a
stoichiometric excess (at least 50 mol%), based on the metal cyanide salt (that is to say at
least a molar ratio of cyanide-free metal salt to metal cyanide salt of 2.25 to 1.00), and of the
metal cyanide salt (e.g. potassium hexacyanocobaltate) are reacted in the presence of the
organic complexing ligand (e.g. tert-butanol), so that a suspension which contains the double

35 metal cyanide compound (e.g. zinc hexacyanocobaltate), water, excess cyanide-free metal
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A preferred nmethod for isolating the DMC_gatal ysts according to the invention
fromthe suspension by filtration, washing of the filter cake and drying is
described in WO- A 01/80994. 5In the process according to the invention, the
DVC catal yst ,§ M9k dBarB RIS 108 AAntd 1l 100 RRMmPESHEL ahhMclif, amount s
of from 15 toéSSO ppan%art#@%Ié@%ﬁ&préferatly In é%vuﬁfs 6%]§ron1¥81@% 300
ppm and very lgard caubapiesenpmethe mgiroys salutipmoniriths cxphidtdigennREl sgt a8Porpdithe i n each
case based o j:ze..0f th i . I Y, DMC
catal yst r ernarl}lér@ecly %ﬂlﬁseaﬁ’e%éﬂgra %(%E?ir?&lgﬁfmleg ngglgsgogqlmsb 63 qT%g a?&ﬁ%@‘%&"‘%&?? for
exanpl e by t rdablrentialwivahidadsopbhent §. haPpooes se defararseparsabimgy thé faqiivis

catal ysts are scriped, for, exanple, in US-A 4987271, .DE-A 3132258, EP-A
206440, Us. n LHE50H" o ian B0 TR sl Ao 7 e 0 S s Bt Bk i
385619. 15Al kephpheringXigdeds wite piporabe S)irrayv g swidpdneio? 4Jore@d bo theafi@nse anthbe

enpl oyed for the process agcording to the invention. The al ky] ene qxi.des

havi ng 2 to ZRGHPBJFEER R areter GrRRaN, FRTPRY- B iR s o AR oS en
fromthe groupnpeRst 8iprdligatly eapbyddane noxidavithprauhe BRakX tdtpledndlagne oxi de,
2, 3-but ene oxi de, 2-neth¥l-1,2;propene oxi de (i sobutene oxjde), 1-pentene

oxi de, 2, 3- peitiEhe B forRafnR Pt e JTrH {Pnld e 0P dEePalishephipe SESPOI¥RI dhe 20
oxi de, {y hexefigiaufl@mpldyide RENLAL nO2le Bartil AyNEYRABIy S jet di

2-nmet hyl - 1, 2- pent ene o}>j<i )égg 4- n%t hy1- % 2- pelr??lgrne ogﬁfjﬂep?j@izn-geiﬁyl l-sljleirszef gsut ene
oxi de,  1- hept4spaibekind&O-40H39%8Re oxi de, 1- nonene oxide, 1-decene oxide,
1-undecene oxi de, 1-dodecene oxide, 4-nethyl-1, 2-pentene oxide, butadiene
monoxi de, isoprene nonoxide, cyclopentene oxide, cyclohexene oxide,

cycl ohept ene Ioxhawcongystdpdbe s@ifel- oxheprecusioy vé e @ieivdieaccerdinlyd dreyinwnigomgxs de,

pi nene oxi de. i, 25) ARR e Qo RAMEARSAl2RH L8t Sr gaticllo

triglyceri desl,SO epoxi di zeesg PPatt y ac?{‘j{s, %ﬁ‘i (Q,§4 Cegat'%é)légs?rq% atlé)ggifi%{ag%nd fatty

aci ds, ¥pichlorohydrin, glycidol, and derivatives of glycidol, such as, for
exanpl e, met hyl i | vei - et hyl. ci dyl
ether, ally] mélafg‘%f%dd%’ﬁ?glﬁ“%ﬁaﬁ%“% th%@il"r%rg%‘i %tggé“ﬁﬂ%éd}éi?{%gﬁ%é WL

al | cyl oxysi | ahesglidswigbh bss, bekoisobieanp lséyseBreglyy wadiyd oxtypn apydots kaiatdnodytsd | ane,
3-gl yci dyl [trieth i 303- gl v.ci dyl [tri il 3
) glgy)éi(:l(jy?/ogﬁgﬁéa%y ﬁ%ntgé%g)il%ﬁoﬁéﬁqo%?ggﬁyaﬁgs en%ﬁxlg é’ndoé‘%E’Jq%}X renrelv}%aqgﬁa)i(t}/o%l byane’

3- gl yci dyl oxyfitrajml e ebnytiflisgtonp iy ghid amerea ek example, water-soluble by-products, such as

3-gl yci dyl oxypropyl trii.sopropoxysil.ane. Propyl ene oxi de and/or_ethyl ene
oxi de ate pr e‘g’éarsg%f‘)?ﬁlgﬂ% g?}’elge ﬁeﬁ’o‘fqﬁigpoﬁ‘?’ @Ségtgly%f@%)r“ﬁ%@t SIVHEOP RPN, Pure
propyl ene oxitdeadduntofBr¥iniy @niexpiz0Ryldinehguetas aach &lvtivh ern@ehde aid ¢ 35up
to 75 wt. % of et B%I ene oxi de, based on the total weight of the al kyl ene oxi des
metered in, ‘Veogaidioadtrilsobiieter ably enpl oyed. The al kyl ene oxi des can be
fed to the reactor as individual conponents or as a mxture. It is |ikew se
possible to feed several alkylene oxides to the reactor in succession, by

whi ch means poIbetdrsiephaie’ spmedreorossrnd ivertignalcaddebey heaupopns waply ~
sever alysal kyl@Rgo0ptd&sH1 A BnTBLE GBelwden § DEnLOWPOShAsL O @E ot Soi@iday! ene oxi de
5stream fed in can be changed continuously or insfantaneously. Further
nmononers whi ch can be copol ynerized with al kyl ene oxi des under DMC catal ysis
by the process;acGardl BdahQedole rdr MERih Wi [ isGXeIR

| acti des, aci dlsan{%rydrl}gesa,t % cﬁcé cagrb jonat esﬁgr?g&cg%ton d?eo‘gc:isgg% R@%Z?‘?n use is
descri bed i n d8:. Ao883804 3he iBUSaMink5PRAdR cdiSeAcBOBROMIwevdS-itAs pEAGLINO fo EP- A

222453 and W%sé‘ 1%9%%1(13%&? 7s§111tions for further washing operations, e.g. a mixture of organic

30 complexing ligand and further complexing component.

The solid which has been isolated and optionally washed is then dried, optionally after
pulverization, at temperatures of in general 20 - 100 °C and under pressures of from in
general 0.1 mbar to normal pressure (1013 mbar).

35
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Anti -agei ng agents, such as e.g. antioxidgnts, can |ikew se be added to the
end products. In one enbodi nent, DMC catalyst is added to the Hfuncti onal
starter conpound and the 15 mixture is introduced into a reactor, or the
Hfunctional startel GORP w?qsom DRAE Gl Yadordt 1ol ML L dHERCLALR. 3
reactor. Small "anmpunts to 50 org nic or inorganic aci ds can

mor eover addisuirongsdr )byb‘éltrMedvasbng & ﬂH- filierctakormll &viag tierdegohpbimdV®ef ore t he
addi tion of tfig DMC catalyst, as described, for exanple, in WO A 99/14258.
20l n a preferreg procedure, the contents of the reactor are first stripped
with inert gas (nitrogen or a noble gas, such as, for exanple, argon) at

t enperatures .of, from 60 t efe C, ver ularly
et L e Rl Rl SRR Bl S B AR R S Y B Y06 201,
stirring. Durli augp@imepmfetabnpmragxoumobaﬁomes COSEK pphd) artisul@fyepreferibal ambirkte

oSl L B el e S BISE S R S el appl e vacuum

be adj usted te@cl‘Id‘h@eEa@@cﬁéﬂtﬁ@siﬁeﬁd’f@l&ﬁ@lﬁWe&:h@ﬁbitHﬁ following step, if this is not
identical to the stripping tenperature. However, the final reaction
tenperature can also first be established in the initial phase of the netering
of al kyjeene CPiréfGl%bl ﬂB@Dl\ﬁ@@zItélgsﬁ rdnSiREA ﬁieléh@ fobudt e RRLY RS E@s%{adr&@d b8 fof OF
exanpl e, 110 - 150 C, preferably 130 E and particul ar preferably 140 -
150 C. The preéglé?i? by3teatingreé itiio Adserpgats- aP@@esEﬂSdfi?r d@@raéznaroéwéfzc faplygthare

preparati on qfes&@w%ﬂﬂé{amegl ¥OUS- A3 B lﬁyﬁlﬁ@ﬁzs@vtmuh(fesmquﬂts%wz from
8,000 to 20,000 g/ nmol, préeferably from9, 000 to particu arly

preferably f rEHATH9D0. Iﬂ%Aldé’Zlﬁj@,@$1ﬁrﬂ877%ﬁ@rl@EﬁA385&129 - gas, such as, for
exanpl e, argon) is preferably passed into the m xture of DMC catal yst and one
or nore Hfunctional starter conmpounds and a reduced pressure (absol ute) of
from5 Woar tAk#6E oxdes (eporigtn habhy 2ftp @cdombmmstcan 2O@mploged, foir ghe process

si mul t aneousl t tor enoval th er a

(ot oot ngn B TE e (RORGea: e BORME LAY FEIR2 oriicbiiiha B8R 05 ¢ e
react or over caapge, omla oxfmbreocnnﬁiaumds d8seh i(rbqnoheygmup mansmmng Jof cilgiecnexahip) e at a

130 - 150 ¢ WPt arErcliurR e o bt préceatre e e eBRectidy grebu P o

activat ed sepafda),dtpenicie axidd Q,JPpenras sxidt, @pm@hylar2-hidedshrideol mampl-lz,%meﬁb (see
step /3, above) . by tering in i cal. to 20 .% hased on the sum of the
one or Trore #Xf‘gnE‘gf?’i?ﬁ%f’x‘g?a?r?t"é‘%/‘g’&eo %%ﬁé?eé??ﬁlod‘w@dz'mﬁ?f'ég "PEy§ue > &ddi ti on

of one or norg:RCYicarte BXiddes caani, namdobﬂa@ beépadne, oxehel i1N@teRE oafdker- t he
heating of the contents of the reactor to the stripping or reaction

t enper at ur e; PP SFEBF p*iCar HlicanoxEr SodReestidep finigvhf Lapntene
l nterruption Rfde! BRadiBleembR:idRf ls@bﬁeﬁé &ldg0,0xd c&?clopela&naf&ﬁe EyeRineRht Yox@ef 0 20

.% of allcylene oxide, based o he sum of fhe one or nmore H-functional
st arter conpdy G@P@ﬂﬁloésﬁédcwwogﬁ@po’(‘% SYFRA8 opisenmpByleyede Pﬁlde,tm’éﬁna@ﬁldwtl on of
the DM3scat alpysh,. HPI%Jl}eﬁéix&zéé B&lk n@ﬁoﬁﬁl 366 B oRyali®d SbQRizEd ate %clﬁse
pressure, whereby start of the al kyl ene oXide conversion is In ca4t ed. The
remai ni ng anwsiats ctffep@zinlh@e,dl fete adds, drichdprobydrip) glnadadxdnd aerivatives glysndoh@nchf ed
continuously | a d h, a
reaction tenpé?fg% ét}(redglli)%f &%ﬂhglgﬁlggi@ ? %er éﬁéh?cl F ﬂé%é%%{hylf% 1 {Xgriﬂg]eﬁé %11%13
particul arly gcalyeetbt, yglytzml methiGla€ a’mélqumdhﬁmempnarrhiéylpn%am suclventforon t hus

i val ent noraulbar ver e SR PUERRIRE S 20 S RS 11 om
9, 000 tx@ 20, G@Qy@dyﬁ@dypropﬁfrtpk@mkﬁﬁlhqe, prefer ablgsycfdylompi@yﬁﬁ)@hyﬂdjm&tﬁoﬂ@ﬂhng/ nol ,

wherei n 25(a) and,on nor e functional starter
Compounds ar &4 ISRy PY S Bt ebt e § DS s A O VBB at ur 6 of
from60 to 160 C, preferably 100 to 155 C, very particularly preferably from
110 to 155 C_inert s (nitrogen or anob% such as, for exarrple
argon), is pasgd nFﬁi‘ e ppgory etydng oxidg e IF B‘Ibg’ spleyet phRiPRACERS @CFdipieS

cat al yst and @n@v&kiofane: fbpyldnaekide 8ah mSldt be rogﬁémﬁmésmd anﬁel?e dxefuegd
30pressure (absol ute) of from5 nbar to 500 ar, Ere erably from40 nbar to

200 nbal, is USiPrid Vhed $8mipne etidn b ap therote heelghs a6 the lksipne @?W@lﬁeéﬁfd ithe inert
gas ("stripping"), (a2) a part anount of one or nore allcylene oxides is added
to the mxture fromstep (al), preferably from2 to 20 w. % (based on the sum
of the one or nore Hfunctional starter compounds enployed in step (al))
("activation"),
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- 13 - the remaining part anount of one of; hore al kyl ene oxides is then
netered into the reactor over a period of from15 to 23 h ("polynerization"),
for exanple at a tenperature of 110 - 150 C, preferably 130 - 150 C and
particularly .pr e t he
Faact [ on t enperat o e e Y N oy STt CCerenTon) 1 hkn BeREAT 8 Wi thi n
t he tenper at undividpaticompehests of breamix@ye Iois likpyiee pistibly llefved svedbakydens okidkewi se be
fed to the r 0, i . i ! . ectly
nto the 11 qurdeprmed i Shictin WonicARLEL kB Ralsh & I3 RRABEAEE ol b6

| ocated in a rthmecbdijhévyrahiabkgktndﬁxid@rree ole@s®l hpthe vempesioinost tbasldxylenesoypcbesm bl e.
Meteri ngj I nt Ott hrgf dmcang) Ez?‘nsgdcs 1'1[11510%51 orIngt'arEt.%%ov?“ ant. In the case of

nmet eri ng into the ﬁIQUI P ering sys’tléhB shoul d be sel f-enptying
in conflguratlon for exanple by attachrrent of the metering bores to the

under - si de of e distributor ring. The allcylene oxides ar conti nuously
Lo the 1 eact dPSHZORNE PHE: St Bt opPBeaiss S IDIQe GREh B e BELG POV em usad
are not exceef€ehe bidcRardct@tingrio the inhétieasee,ofor Ixampleendcn@edf latldey | 2ne oxi de
m xtures containjng ethyl ene oxide or pure ethylene oxide it is to be ensured

that an adeq Lﬁat%irtdﬁ%rctchgacéfbﬁaﬁitsu afl CﬁrP%% digride. Wickrgrnisdesraled i ¥$é Péetdor

during fhe st@gh-44p0AB0USRL RBREOA, UBASE46100 BP-aa2be Hatwabla shed zHer exanple,
by a noble gas (such as, for exarrpl e, argon) or nitrogen. The metering rate of

t he al kyl ene oxides in the pol ymeri zati on phase (step (j3)) can be kept
constant or @kﬁtﬁ%@ﬁ%'g &hy s&H%@QE%mﬁ&ﬁcﬁh\MSS&n@i&e@t@e GOl W ksl proalds. xanpl e,

t he al kyl ene oxi ering raté in the polymerization phase Fstep (j3)) can
be between 4,500 g of allcylene oxide! (nol of hydroxyl groups x h) and 50 g
of allcyl ene b 000 ¢
of allcyl ene %@ggn&?&@h P%&;éggg g;il)ﬂ S%ggtgﬁlf Ihmmtl@{ g%ﬁﬁé} JOX]QP‘I%HI eggh%m de!
(ol oflshydr cmlyturegrsotupgdmedn)nto papatctoa:,ud)rahhh 28 bmeﬁoenlamrscr lsemmeed atd @EJEODQICbt
(ol of - hyer oioPER6 D el ALK sedloP B bhn D) R180 BB e Lise Bl BB 0% of
al I cyl ene oxwdeils cérrmlloreoffermyldmoxz;lrlly tgradd@btoxchét){ famnhoﬂz(](}stmeotonajobm@/bdme tiexi de!

retering 1 at cRbboBE WERME GhUkit Sor BHRC A B e Qe &7 TEOR | nuously. The

al kyl ene oxide netering rate can be both increased and | owered during a
reactiqp batch a jpr ef reg‘3 enbodi nent of th% i nventd on. 30t he al kyl ene
oxi de eri rct@arpé FPreG SRHTRGT S ety PR HatERed with ingrt zaq (gt o

al kyl ene oxi dgs nakle gam@rhead foRexdihpieNgebi) @t RMpyaREds 28EbABOIS 4D °CL P@fd’a’ﬂﬁ i cul ar
al kyl ene oxides can be fed to the reactor separately or as_ an al cylene oxi de

m xture. M Xi WQ >t eveay R@ﬂl@%@élya%?fa@%lyaé%t%éS deHiverARsriof g fr‘é‘?ﬁﬁ”fﬂr a

M xi ng syst emy|daCAlLAvHiIR dilineC DURRR tﬁ@&tﬁbﬂgﬂgj %@dﬁ% Corsthublie afl ﬁﬁﬁbéagwhle I't has
al so proved appropriate to neter in | ene oxides individually or as
a premi x or rHNgr Behgatehdntp ke lifHe B evid) %Jlémt“ angopilperdicd vaeymayidenal ed, for
exanpl &5 over,pReat pRXGRAFIRNSS oMb n{bQP'TﬁéJQHlpEPa%HIQnmeB Be E&]@stédﬁé%‘r@i&n&?d' um

it is then advantageous to integrate a high-shear m xing systeminto the

al kyl ene oxi denpeszgeei dnthaddilewing tsieparh thifhis nas ripeatisal up ehofstriphing dgopdietinigi ¢

pol yneri zat i ed
| evel or adj 32%‘)‘((3 L”Jf glxltﬁﬁgerd&ﬁ Fl?%gﬁﬁg{up afsgg}%} b@&)abhs%&%ﬂ c%?ﬁ il ts'%aft‘hee pri or
art for conf imgieringepf ptkb@cnepmﬂatﬁh@meacecactemperam@r1neh@omdicemnzethneacfoli @qasxpl(ee g.

Ul mann's En I a trial~ Chem st eq.,
5th ed. 19921316 qg@ddi é)r.%rai)lngél-sltj(?nc i) am fa}{lglpre?er%blgﬁ%o efg%h%‘ge rese t(s)r wal |
(e.g. dauble- maaalnhed tlpmcidei prdvaleﬁ spppaeessoﬁot tjleacpleear)atmndf tmlyaﬁmeolgélsfw}t her

heat exchanger surfaces arran act n /or ernally
inthe punpeoqullv‘%dﬁlt}l BYFOHT €y fe (?h ?% %¥%&510§51 1P‘i? o %5 r(?g‘r?ﬁ%éoes

pl ate, tube Dowdbeg/ma, ﬂﬁitié&farliﬂ@@ferﬁkﬁﬂﬂ@ﬂ@@,ﬂ&toTBBS@g/ﬁiﬁQUJhdreble configured such
that cooling can al so rr|e out effectlveI%/ f)lt the start_ of the rreterlng
phase, i.e. dt)a oW \Féla yat ap¢ [ORe OEARAF dITUPCHtRGL FETUThCWIROPRYE ¥F itHecont ent s

of the reactor Shabdddcéaqnmseg&g ahd) aBh tentpeamrc?-& #8260 1050 POAHESrabY 100 to
configuration and use of connerC|aIIy avail able stirring units, stirrers
arranged i n one dfd ferenspagasrypreferbly dom Ve 151G igridreMizognpyendilea over
the filling height being particularly suitable here (see e.g. Handbuch
Appar at e; Vul kan-Verl ag Essen, 1st ed. (1990), p. 188 - 208). A m xing energy
which is introduced on average over the entire contents of the reactor and is
i n general |n the range of fron10 2to5 VVl mnth 25 correspondlngly hi gher

1 - - -1 L o P T L 2 . L o . r 2 . P L R P P | I P
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35ensured by the choice of the stirring systemthat adequate dispersing of the
solidinthe - 15 - reaction mxture is ensured. Stirring stages at the base
and stirring units which are particul arly suitable for suspending naterial are

preferably enpl oy, gf%g sBG &; forl BEnple! 5&&{) 19&%&5&%&9@1&&& HELIE LIBRR: SR | but e

§
t owar ds reduci ng Tdam ng of reaction products.” Foam ng of reaction m'xtures
may be observed, #@enesanpkdl-fuatticapl sayer efrmpoefldsméa uged prgssurs (asolute) of

af ter - eact | on phases Wieh, S5 hhabAkon 0% 7hESo366 AMIL Lanally.dgrmoved

i n vacuo under abso ute pressures € range o from Stirring
units which achi ewkablashecbmttlnermm blsnremm'gl afﬁhetlfmft ﬁa('fsmpemg‘f) the i qui d have

pr oved t0 be |tablefor chc ses, ..Dependi.n n_the regquire sl
A0 oFmord alld e © oXiges a1 ther 1iered i Jeacior over a 61‘10 0 ffom
stirrer “shaft ase-noun optional'ly S er su nountngs in

t he cont ai ner. The 28 i (f'li‘(ﬂ?jfm&ﬁ“hﬁf(ﬁl")c&ﬂ chamele lawemn’rpefamré DOt hEOt"Gppmfera]ﬂbOt tom
(with a central Or,€ ri,c arra aft). Alternatively, it is
al so possible to ! (Q,hﬁg(ﬁg‘la(“ﬂ@mﬁlé'él i’g%f?%ra Y 4Rg?§(g§1usi vely via a punped

circulation led to a heat exchanger or to operate this as a further m xing
conponent in addition LY tirring system the caontents of the reactor

bei ng punped it BFHEUA S P15 fra PSP feeiMt A 61T YO ERYA SERTEPRES Der

hour). ithe nOsécesh M&F Blorl BaARS Bblyh¥RAS0R[Le Sidh 1eadHobe) B m&aidgyinngpiedly 1 be
process accordi nq) to the invention. Cylindrical containers which have a

hei ght / di amet@r"itbagedgm the s of teoge dipmare - Bingliupleiiatst W@Pﬁpwlow@)w bl e

reactor basesyd(®). ThOad&XHWH S of RIBES d16@ne odidNEM, tald ;ﬁ&ce%fo?é)gﬁ’[rﬁgc(ﬂ'l afiB@ses.
The end of the netering of allcylene oxide can be foll owed by an

aft er-react i ohe periise of ihevaeréents Al theiercdasie the stripping g ceastipmtdmupsrapiie; uhieact ed
al kyl ene oxi gﬁefgﬁﬂl?{[&%ﬂg&'@lﬂ%ﬁy tﬁgsthﬁp ﬁgaﬁ%pm 99$t§£%fme%§égrn§ of hiky BRIYRRY | at e,

after the end of the after-reactio ase the reaction m Xture can be
freed dufanti tafier weloplly Lotm hratfo afnallmﬂege ofidgnbaset pedhabky [oérike oxd de mofor

exanpl e, in %%ﬁemnum%er%g?g(gaﬁi Yo Ra S SUS fag%sfbg AhertQin B m;m gf by

strlpplng By stri stitu 2dch
(residual) aItkg/DMfiecawkysdmsmfeahsaserlfelnmneadcammb@drpasrsuhngeactnepmssgnasebermy tht eam

into the I|qu mul_t. aneoqu i_ed vacuum xa
passing i ner 08 DRTSUGH CitEaP oAb hiriep v ot g o Sy B ReS 00"

mbar). The r ejmil@[e_né)bxni@hﬁ»ttmb és them $4di d;ouemtossly suthb raéstiorf @ixtiex avqnlaeperlum pkact ed
oLivLen oxL dess £ AS] EAR90, DY el BRI BBSDRLRL SPLeief out o
the reacti on dappefabitf@abliid © 150 PC belﬂgcho&mhrheprmeapinm@nepﬂmaﬁlls@p@vﬁam al so
be car 10 out L, SR Gl e SLL L PRLNg. cOL UG, L ML ER B S Sam Ot e oas
8,000 to 20,000 g/mol, preferably from 9,000 to 20,000 g/mol, particularly preferably from
10,000 to 16,000 g/mol, wherein
25 () (od) the DMC catalyst and one or more H-functional starter compounds are initially
introduced into a reactor and, at a temperature of from 60 to 160 °C, preferably 100 to
155 °C, very particularly preferably from 110 to 155 °C, inert gas {nitrogen or a noble
gas, such as, for example, argon), is passed into the reactor, preferably into the mixture
of DMC catalyst and one or more H-functional starter compounds, and a reduced
30 pressure (absolute) of from 5 mbar to 500 mbar, preferably from 40 mbar to 200 mbar,
is simultaneously established in the reactor by removal of the inert gas ("stripping"),
(02} a part amount of one or more alkylene oxides is added to the mixture from step
(al), preferably from 2 to 20 wt.% (based on the sum of the one or more H-functional

starter compounds employed in step (o)) ("activation"),
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- 16 - constant pressure is reached or whgn vol atile constituents have been
renoved by vacuum and/ or stripping, the product can be discharged fromthe
reactor. is known in general that DMC catal ysts are sensitive to polar
|rrpur|t|es of st h j l.Sstarter
conmpound(s) . %eq}gvgﬁ%gﬂtla e}::rtﬁaélmtmﬁle‘FIHE g%en!r)t%tn&% %gn\%%?tdéygcﬂﬁk rIaftlllgtlﬁé}éeggft;'tg(:ﬂ:}fe?l
converted | ess efrkastrri amst p PemtOd afthompol Sy tre 2P Zal'ipolymagtative’) f & mxduplenay & he
reaction initiati i df-i L npounds
wi th basic gr oups‘gIH %ﬁ%g’gl i%ﬁ%?&ﬁ%f&ﬂ%f;ﬁ%m@e %Q@%C%gﬂ%}%{aﬁgrgb@n I
groups in the neas0¥cinity or carbonyl groups adjacent to hydroxyl groups
al so have an adverse effect on the 10 catalyst activity. In order to be able
neverthel ess to subject starters with inpurities which are to be regarded as
cat al yst poi dani th@cﬂdammm&&&ﬁd ah& ydaetiva texipdeuadiiihg 0R poBatiz0Rs (stef | S
advant ageous #ﬁ onary congentrati.o f cat al gﬁ%’ oi sopns as | ow
as possible. ¢ |°§n har’t? Wé H’i ?/f—f&lpﬁﬂ?mée ﬁ?ﬁ%@‘?&“ t T e &1 ng of
the H-functi analviss berddes the ampeHRdkgdus ways. NMéringlifb tlﬁ')%@EfF{age ortifectlyligroGRAPI et e
anount of H-functl onal starter 15 conpounds_is initial introduced into the
reactor, but lBHidPhassyger via ppimassidiuge.or £ dt%sﬂbzl@r\rtngdecat?f‘ 1} féhorpehly miggtint of
H functional ShaLhes (CRERARE LEEP Peshle. AN eltideinfceB1iGhiAd ShARRY Me Rbferred
H functional starter conpound is fed continuously to the reactor together with
the al kyl ene ‘8%pHel tHerisp@f msieripg e theriquish khase o) metahg spateneopidiel selt ar t er
conmpound i ni telrrﬂslt)llﬁlg 15%5ﬁt%%@ﬁi fblm:xgmblla%y LEARHeLt o'fﬁte%e?éﬁn%@hrlegg thdgnddt Qﬁé' ng
medi um An H-functional starter 20 conpound wh I's the sane as or different
from the H-fpichd drabutering Ehe dbripoumidics asi foy eattinvously ép the3yackanudehaiiip! oyed as
the starting strng
of pol yet hor “Bey e o e o R R P L BB ER0S1
pol yet higr carieraze! piylpod sxide mlxea@rpoctamelg etlorienenudpbxe)urwthﬁereqmdﬂaﬂ 1ettt
nol ecul ar wei,ght r m 0,0 / are refer ed as
the starting &%E&Mthgt aﬂgﬁ‘g‘% aSSF“éF%rE%“t‘%ﬁS ‘élglﬁta\g‘a en'the rerel e e ght's
of from 4, OoatmpZﬁ,dOﬁﬂergigmhhse Thls caxba‘rmtaehshemcﬂoyetahxpte pxohylotble gaserjsanheed by t he
process accor the i.nvention has been ep far exanp in a
precedi ng bat 8?1 g%ﬂl@ &P Af dPFEehr ﬁﬁ%rrﬁ%frﬁlge To°)§et(l}e Wﬁlg e l“hé eh‘edl um
30l n the pr enﬁryatelrl@amoﬁfphml(ytelt l(r@r caobqreélﬁ cohstdnt bhelie@aptivalalcRabzedokpeisd ar

been found that in the case where

wei ght s accordl n t n on, |t ha

H- f uncti%nal Cgtaf%%ﬁ?y SEIPRS '%rr }ry&awvifetﬁe%reear&re REYGHIAIBr PRES s t han
200 g/ ol ar gsigs gaj) d:ah bbfbeteaéeeﬂi [E@NE of AkKaRPxIRE (SblEThedroRR fiubag hy aldsoaxact |y
equal to or |ess % of the allcyl ene oxide netelnng rate. This has the
advant age t h&tf atlﬂaréfn? @é‘&Ft’r(‘H@l ta’rlarelt?étlsgreaﬁ b®): preépateacwF e &8 R5 elRENGual i ty,
in 35parti CU'c&[deW(ﬂhbl @fh%&}@:%}l%&tu Y x hPWdVI0SESSHiit Yene 5L | &ofﬂf&é;@[ ablpysx the
metering of the functional starter conpound(s) w an equi val ent
mol ecul ar meut@maﬂtfrﬂarlwsefqrrw betgyeerg).- P9 ¢ plsallgilese exigpl (md &f hrct;elml) groupsx b)
solutiog in ghy '70%{5f HQNhE koY (ﬁ'=}§1 cﬁ“h%%k}lrg“r‘od% Uh)%{uﬁ Y& %‘hm!iﬂérflguﬁx%}”e&é%

starter conpound an equi val ent nol ecular wei reat er
g/mol. 5ln a ttetwe@héiﬂ eoirdidilene eridef (Dtlf-H@fbYd@)@e’ésmwc(dr)dnfhg)OtgﬁftaH@lmﬁvem/i on for

the preparati i r ent

nmol ecul ar mr(g'ﬁtgﬁyﬁﬂogﬂé%ggg gtfbe 89&8;1@%%%{3 %n(g% ‘8%{5% & g rprg r% y from
9,000 to 20, GOGstgt nothangsdrstapwisk ar kontipnekbyr Al glk)ﬂt:rmmxttlen@mmgmatd_ﬁarﬂib@ogi nol, a
starting medi.um an st,are init C t the react or
system the %ase({jﬁw‘fveﬂeéﬁ%% ao‘ﬁ% fog bate ;9]!\"/‘atpre S eeljsgrl Pdp bV et ep a2),
and thel0 10 Hhd aihdénconal neteding ere i€ boveoddni(isg a tegcton bale fed in conti nuously
together with one or nore al kylene oxides within a period of from15 to 23 h.
Since possibly very small anounts of H-functional starter conpound nust be
metered in, iA rBRYysePflOV &fti@adfien AN AGEOHS nhédring NG stk UBE takiNAIge Sk ber
conpound(s) to be fed in as a solution in an inert solvent or as a mxture
with a furt héFeVERtEd RetnPaias MepsyresdPr eompls v dnsa!ing "apreguyalgrent nol ecul ar

wei ght of greater 15 than 300 g/nol. According to the invention, the netering
time for the amount of one or nore allcylene oxide(s) added in the

pol yneri zation step is 15 to 23 hours. Allcylene oxide addition products, such
as, for exanple, polyether polyols, polycarbonate polyols, polyester carbonate
pol yol s, pol yether carbonate polyols, in each case, for exanple, with

equi val ent nol ecul ar weights in the range of from56 to 20,000 g/ nol,
preferably from 190 to 20, 000 g/ nol , a part 20 aerunt of the H-functl onal

I T T R | D B B 1 P T PR I A L L P R I T P PN
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30 The present invention also provides a jprocess for the preparation of

pol yet her polyols wi th equival ent nol ecul ar weights of from38,000 to 20, 000

g/ nmol, preferably from9,000 to 20,000 g/nol, particularly preferabl y from
10,000 {0 16,19Q0cf (2 e Bhicked! . dohGe 61 ahatiln 300 Fo Shitchhng

medi um are m@t?vgﬁyrm!ly?ﬁr uce rintc? a react%r P ?ﬁ] prne rafgf;) frcom 110 to
155 C, inert afadene nmi¢5t)fgler’oeé¢dtathmmcéorg:wrat@lmohasa@ alffydime exidaplidurcaMgonrd , i s
optionally p r 1.0 efera ? 1 r .

cat al yst andaogts[ gérjf1 ]kﬂltﬁgené’g?ﬁm&ﬂgbndg Chle?geddftﬁ% CKQIIH?" @Eﬂgent“ glgrs%%%tﬂel ca%P from 5 nbar
to 500 nbar, qomefoerrmmér';ngfzomr('&ﬂinmbMdmg")znmanbh@ praved slbpmﬂrtaarteomtséryin the

est abl i shed i he 5re r enov t.he as strl (a2) a
par ¢ amsunt GPOsAEC BRGNP el B roftbroe SR ea b fTet ure
from step (aldreulpiefiedafol yxefn’fpﬂﬂ’,ﬂoﬂertiﬁaﬁﬁ(ch\ﬁng% (Iaskdogh hikaganount rektiet arti ng

mediuminitially intro ed in ste ctivation f.3 he_t ot al
amount or thée" ‘hisntge‘b "P”%%FB%&% gth%Z?ea 161%“ FﬂfF‘émHi“?gc%?F‘Q‘ig? n%?%ﬁ‘%ié@’ﬁ% t he
10H-f unct i onalxidelrédcti®! me@RRGHEG. (T0E ténfRaitire aN &kotﬁérmﬁ&\}ﬁ)lﬂ’rhérﬁﬁlﬁ-‘dnl (@Rglknest art er
compound) are then netered into the reactor and the one or nore allcylene

oxi des are feFdeRidiemsreasion) iy kepdpt Bedsiregd *veL?SiJ‘ESEFdZ%thﬁ d%ﬁlfﬁ%leyﬂé%%{tngon")
for exanple @iccardh@rmeﬁea}wrem%r éolltﬁgurmlg%l)%eneﬁtﬁméﬁwryfo;%Qotherﬁamegnem

particularly pr ef erably 140 - wherein allcyl ene oxi de addition products
(such as, for(cexHHpre’s EMW@PW O%@ﬁwal Chemisp) Yt paesd opst e, Stped-yest er
carbonat e polyed)  ReLYE5RE s ﬁagrel?é?ﬁ%ﬁleﬂ’%ry@zl the kddc®RFA &agsﬁoubfe%alﬁé?éméte with
an equival ent nol ecul ar wéight  in the range of fromb56 to 000 g/ no

preferably frighrigeoil gacke) @mbb@mms pf fugtheraient cxphmaedr S@ﬂfacsfh@'rqngedf intyetelly fral
starter conp |ght
of from 4, 008}{.{‘%-&%9 8%/0;)%%1%1 for exé911 e\gl é{n’ugpyet 3 po yo?@p‘i?i;‘!&?@“ by the
pr ocesslSaccoernn@es wlateheuher’wedi@ olamxenmatcﬁxclmasereGbmmhcpﬂtblpmoeﬂgurédﬁuc}ewatrrpl e, in
a preceding b n ve
enbodi ment of %{5’%% CF%\%%% t?‘I'o)aﬁ]r%ydeq't Qt?ect%%f %tt&r%dr{]%eﬁ%g tgm plhég)sr?gllr% St ar{veerq’%fconpound
ends before tdiéllmeteri ng of the al kyl ene oxi des extend| ng over a period of
from1l5 to 23 h is ended. This has the advantage that a conpl ete conversion of
the Hfunctional 25 starter conpound with the allcyl ene oxide(s) is achieved.
I n the cont exteneflly, htﬁorioﬁghenﬁ:hﬁmpf Tleotmtaudi ¢1gthp haser chodll &e pobyreetd Zidttheon st ep”
i s understood as neani er.i od of tlfma fromthe | n?ﬁeof t he nmetering of
the H fancti JfHO%P ’Ese Y 8 BHAY 899 ¥ FHemaite Bf TR Ot B piss S

al kyl ene oxi desngetifin bikd & nddré QERBLF MBree BROiABRA bver b M@gdRELE NG Fi@llR Hofoht he

al kyl ene oxi des can, be chan%ed stepwi se_or. continuously in the_ concl uding
phase of the being particularly suitable here (sce e.g. Handbuch Apparate; Vulkan-Verlag Essen, 1st ed.

(1990), p. 188 - 208). A mixing energy which is introduced on average over the entire

contents of the reactor and is in general in the range of from 0.2 to 5 W/l, with
25 correspondingly higher local power inputs in the region of the stirring units themselves and
where appropriate at lower filling levels, is particularly relevant industrially here. In order to
achieve an optimum stirring action, according to the general state of the art combinations of
baffles {e.g. flat or tubular baffles) and cooling coils {or cooling cartridges) can be arranged
in the reactor, and can also extend over the container base. The stirring output of the mixing
30 system can also be varied during the metering phase as a function of the filling level, in order
to ensure a particularly high introduction of energy in critical reaction phases. For example, it
may be advantageous for dispersions which contain solids and which may be present at the
start of the reaction, for example if sucrose is used, to be mixed particularly intensively.
Furthermore, especially if solid H-functional starter compounds are employed, it should be

35 ensured by the choice of the stirring system that adequate dispersing of the solid in the
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30 polynmerization step after the end of itjae metering of the Hfunctional
starter conpound(s). For exanple, the al kyl ene oxide netering rate can be

vari ed between 4,500 g of al kyl ene oxide / (rmol of hydroxyl groups x h) and 50
g of allcyleng,Qxi q’ﬁx{ure( Hg)lensgfedhﬁqﬁ%y%taﬁg%pt‘ﬁe )ﬁ)a@ and', f:ﬁfri'ﬁﬁatmﬂ%( i g1 2,000
g of allcylene oxide / (no hydr oxXyl groups x h) an yl'ene OXIde
I (ol of hydrdkylarlyrsoighe forhjuspquding i roaiereal | ape mr@rehl}amryjlqyed \h@l@n The G00cy of
35al | cyl ene i I vl oxi de /
(mol of hydr %W&d Sl%gg fugl];h%lﬂ%gerg buger Pl&\%gdrs remm %ﬁ%%g%fo%?&?g a qagtsbet ween
750 g of al k;Hoem'mgo))fir@etuﬁn mnmlrea)ﬁlamydolmlwbd gfmomampk tﬁeraltmlenﬂieﬁ tlg: méteradgkyl ene
oxi de / (m)l of aﬁ r%oc)t(i 1 pREsQ YRR e 131}_?1 l11(elE:1E) oxuﬁres are addr{%nal? l'ell‘l%VrOi)I(l vam%r oups”
rel atlng to t%le Stbstane & Grount 6 Xyl T oups present Theé feact i on

m xture at thmdérlaimalmé ptehﬁrdéﬁﬁltlﬂfraﬁgae)flﬁfﬁme]r torfg)OGmibat tmnﬁgfumnctuﬂlmhabhle\& atarter

conpound( s The al kyl ene de rret n e can he both |ncreased and
overed o St B i e et ot il heanerr a s snbohT R e ot er r e

enbodi ment  ofpdpb@iidgnmemit irefuiretnbie, @k |s@1¥ér%ﬁﬂ:t diadembBii@r dnddptiad-ayings Femer ed
during the concludi ng phase of the polynerizatjon step. Alternatively, the

al kyl ene oxi dEPROFNMEEgeHE @ﬁéﬁ@f@&eraﬂp%ﬁtl¥?¥é1‘ dappe f‘ﬁ}ée“nﬁ%fmﬁgthﬁfoﬂ te
H-functigonal t3tiéh (®fih £ QAR decckiie heMeRe: ¥ethBetargpol yol s with 10 mul ti bl ock
structures can be prepared by this procedure. It is also possible to end the
nmetering of the Il-functional starter conpound and the al kyl ene oxi de netering
si mul t aneous| Mierdativdls il IskGW REsiROTS hdti e IR HRENarl Rxih8EAsREI I 2 BRLEEd NY
rates of the one or nore 11-functional starter conpounds and the one or nore
al kyl ene oxi d&sulgiinni lag ¢ Behcgbmrbineaererd pRprad thihes -k triging| compencniein
conpound( s) I

al | cyl ene oxi gg‘“?rlgt% e?lller?mﬂng%gm%l\ﬂ@%é r%%nttseg’ilgtrlllg fggg%%géjgtp ﬁng %I— %ﬁ%\%ﬁagéna{ starter
conpound ( MHyrequided {tymcaliendedh bowinngpdr hegual ity in all phases of the common

nmet eri ng phase: (MH x OH nunberH functional starter conpound) / M)
.11-31111111Moerend product (VII11) 20 After the reagents have been netered in,
an af t er - r eacithicanosphiasme ¢antof mjﬂesme aiuhameifctrrnatrhieg oongi nmdessmcocﬁrdh}; kylilene oxi de
in general can be ¢ rin ssure. stant
pressure is r“é‘gghoend%a{]lllldmal 688 rsc“z’:llrllG aVE:l §¢ gtfcge o ratfci Oof\nga]ﬂnf % ?t esarcerl bed
above after @pﬁkmblyg:@loyadumlbre feyct@t bdspphimeg fdrOemﬁmaveplﬂﬁdSae,ammed ahtl eyl ene
oxides. 25 In a f rther enbodi nent of the process according to the invention,
the reation CB?‘Bﬂt[} is removed fromthe reactor continuously. In this
procedure, a starting nediumand a part anount of DMC catalyst are initially
introduced into the reactor system and_one functl onal starter
conpounds wi t HeeHio) dtceREerity @fiﬂlqa?nwﬂ s et o Petel nafp e ETagEny PhEEE 30 and
2,000 g/ mol, wpadt ihe Wedtdsy uPElféfcféah@éﬂlré{nofnf&rﬂn&@ctE@ atky R0 o H4dTRn, bedfiRndiRd By0 t he
react or syst em conti nuously together with one or nore al kyl ene oxi des and DMC
cat al yst. Thel@&adns Bp Pipoiudt APLrrigamienthe cohpt the afedeactem Bipst Sme@s Rt nuousl y
after an avergqerdugl de fitdBgRhidiRM ﬁémtsﬁ;haﬁ‘?hnﬁghltﬁ Sf uRFSEET AR ¥ne bilidd, Sorf €MOVeEd
fromthe section of the reactor systeminto which one or nore all cyI ene oxi des
are al so net exauple,Hofvagvet Pestsakn gesalutepresaivpd Urmas 1 v 660 mhars%bpustvmlemtBy

| | th
L2501 AT S O et el e o 1
ti IngAjriest| tekon adalit 1 ahgcy taggnuslfy I
e e e

to the invention een rece
pr oductilon ceadpaitgr), The enswalt qulo@nlmcqnartnenm,l hwuh asfotr hmmﬂ@nmreaged Elkytm:h um

nvent s on. wAP DR KL SR AP Br BslAyrared f A BrGEaHThg TEPORURL i on

cam]?ai g”a i s 200pC,oyetrably at ?@t&%ﬁ@wclaﬂ@pﬁlﬁaﬂamt thmreactmm@q;diwnee \r/]vmﬂehtuirislgl [ Ikewi se
preferred, a part amount of Hfunctional starter oun th an i val ent
mol ecul ar wei%ﬁe SIHPPIRY SRR 98 £43 LSORFFAGreAort Calfc&g*f) HPPANSANETS A bRt al yst
are initiall ekt bpeHiaeths iodts@aihie pﬁﬁ@&‘irpf:ou%ié‘é-ﬁ:&?@n@wtﬁegﬁodulpstfe@ﬂﬁWHeH& par t
amount of the one or nore Hfunctional starter compounds wi th an equival ent

nol ecul ar weight of from 150 to 2,000 g/nol are fed to the reactor system
continuously together with one or nore allcyl ene oxi des and DMC catal yst, the
reacti on product being renoved fromthe reactor system continuously after an
average dwell time of from 15 to 23 hours, and the renoval of the reaction
product preferably taking place fromthe section of the
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15 reactor systeminto which one or nore_g{] cyl ene oxi des are al so netered.
The present invention thus also provides a process for the preparation of
pol yet her polyols with equival ent nol ecul ar wei ghts of from 8,000 to 20, 000

g/ mol , pr ef er&mtymfprrégmr@qsoggcﬁee O?thQQQoﬁ{ﬂg%m%msnﬁw aéélxeas&hgfya\takm rom
10, 000 to 16,000 g/ nol, wherein c) (al) a starting nmedium and a part

amount of DIV@ﬂé/@r&rlylstlg,élree)rfpdﬁlptqaalbb915¢hatged)&gmél@bIIGMQI 20a reactor system and
optionally (a2) a part anount of one or nore allcylene oxides is added to the
m xture fromstep (al) ("activation”) (J3) one or nore Hfunctional starter
conpounds ar €t makr@wadn iganecgd nbat ARG shiplybioget dvesitiwi mrpoairlimydréiae obshie dreactiond

further cat d.t ion r oduct 0 25r eact or
Lyt oo ot ik 34 pfPudr R HSBRYLER sREG bl ) R RICIh RIS IRy SR
wher ei n al kyl tmmenvrxuf:di er addmt daB e pbmduei lsss(&éfhﬂhfeﬁtsintoftﬁpo@h&ﬁﬁp&t&m—ap@le}feﬁmer

pol yol , polyc bo er.carb et her c rbonate
pol yol, in ed éeac %“r Hﬁ‘gﬁ@g I‘L’W“%"agﬁﬁ’lafé’é?’% n‘ﬁ’t p?)d@iisg‘ﬂllt in the
range of frorpabi6 gtr&hpé’,osuel(i)@s gbiretampi, Qﬁﬂrealﬂtﬂbstﬁﬁ&mhﬁcbafb@nﬁ%r&@@ ng/tHHJxlle)ar a part
anount of the Hfunctional starter cgﬁ)ound 30 and/or pol yet her yol with
an equi val entViHBeeUTEONReI GHE agRce Sivirabereerspsootiye Qb‘ ‘iersefegFCté%ath‘bl e a

pol yet hgy pol gelysPicap@y. @tohyr tb B aDE AERAHIAS 6Pl e@lgstatr@rst\hiﬁl PV EIsivioh i ch has
been prepared, for exanple, in a preceding batc are enpl oyed as the starting

medi um - 21 t© bpgesarkit o RNt PASORS taW%ﬁatE}yseétaWbﬁ? ﬁ@‘de additrageidtipeditabove.

The various pardoﬁﬁfagé 438 k&P didtiohH$ cBH-ERANET 4129 YE4hET YolkSTHRY the
al I cyl ene oxi de dcl)tl on gr oceslg {J}gcerc DIV[I: cat ata%E@qggre Sdes(Eéir)llg'r!bst-:-ld foér/

exanpl e, in V@R AcOFhEGIUEY ot droessAv OB/ 8BTIuoUs Theermsl gl tiveH-fetigus] §tqﬂﬁépar ed
by the process,aceR sﬁrﬂgtﬁ@ ‘? e>!a f%”tdopr?hec%gmﬁ@ter%?% ﬁ%&ﬁ&ﬁ?%‘ta\‘t@? or

optionally in a mx e Wwth urt r I socyanate-reactive conponents, wt
or gani cl3pol yiooeyeadatiesnitidht intmducey iita thhecaponsaneelyod phttolir rgamplerft’s fo | n t he

presence of %t\gtl %S&%]P]eat%l QIBBdn?BF‘i{'ancYY'oﬁal stﬁﬁér;ctﬁﬁbo@%h}&)iog@ds ancf%ﬂg?enga?rmﬁg - cell

stabilizers,
pol yur et hanesz;mqunt qfd{-functudna}r stafrteemﬂnbcmnqulfydwoatdnmudy 10tht o@ntpr ts:gcthueramh thor

exanpl e, flexihle pol ureth ne sl abs E |bIe ureth
noul ded foamf’ll :Heé]e[% fhf"lnnrg po %?8 ¢ %teg %)ﬁoﬁl r%an%emnﬁr cs)tf:’retesrs a % Iﬁl rl])fo t he

i nvention cannta:bcmeedbmtmsledreaétm 1£X]@Wbl®:d @s seotgpomedits. Aor Ha‘dﬁmsmayataaﬁad

seal ant materlals rticul ar serve a ols for th
o opar i on' GPREpnatich sRRG Ui BoI et HERY TR Bh TATEHERL YR Riar
enpl oyed in rempsdyua @ Gidp i(Tcat Rl @ﬂﬂoﬁ&&& @WeBstarfify Maemmnmator @fdrd bdo@bnSRs
provi des pol ycglr et hanes, preferably r foa ér)yPur et hanes in
particul ar fleR¥8I “bé]f‘eyﬁli"él't’ ﬁ&?ﬁéﬁtlfl%é‘gd’o lyg E‘hp%l% e 8olve Ip.eBalyspier
pol yur et hane @hahst 96lkols GRtRRdarbbiRid 15813&)1@% ¥déh%§ba!&§ caRupieledidf aamBilent
cont ai ni ng the poI yet her pol yol s prepared he process according to the
i nvention. 20nolecudsy weights in the range of from 56 to 0, 000 g/mol, are preferred as the starting

25 medium. Polyether polyols with equivalent molecular weights of from 4,000 to 20,000 g/mol,

for example a polyether polyol prepared by the process according to the invention, which has

been prepared, for example, in a preceding batch, are particularly preferably employed as the

starting medium.

30 In the preparation of polyether polyols with the equivalent molecular weights according to
the invention, it has been found that in the case where H-functional starter compounds with
equivalent molecular weights of less than 200 g/mol are used it is expedient to keep the
starter metering rate exactly equal to or less than 2.5 % of the alkylene oxide metering rate.
This has the advantage that the resulting products can be prepared with a constant quality, in

35 particular with a constantly low viscosity. For this, preferably, the metering of the H-
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Exanpl es The OH nunbers were determ negh as specified in DIN 53240. The
viscosities were determ ned by neans of a rotary visconeter (Physica MCR 51,
manuf acturer: Anton Paar) as 5specified in DIN 53018. The nol ecul ar wei ght

di stribution yag, ﬁzﬁts{%ﬁ@? J&%g@ﬁ{s@%ﬁt@%m%&uﬁdl@gIrﬁ%i%\%ngﬁégéqé%f*fe%méggb%ﬂg { SEQ) .

The appar at us Agl ent 1100 rom Agl persity PD
for the nol equéfarablxedagted adi st risblutipom MaMert sphverteirms M mpeye egébrg SuthereH-

Lowet gt - aver g THLEEH BhaWELAh Al Mol SRR ol NP UINEL AYSRge |

nmol ecul ar wei g I'S'S orna I'on on
conbination: 1 pre-colum PSS, 5 pi, 8 x 50 mm 2 PSS SVD, 5 ytI 100 A, 8 X
300 mm 52 PS e manufa tehr of the

Sorummt % por e e S PO ke pRrue e By ok RF s Rer R Bl

from PSS Sol @ edular Tidkgh( pyaker lpo bl osiol e\q).uvaEthMblé(ﬁlﬂeﬁ ‘welghtdl mmhdkan@aife“fthor type:

Rl detector (Jefracti I ndex odex ion standar ds
Ceds ool br Ll 3 SbioHE s e b BRIHEN o Bl (0B sy, prriE R R drn o
enpl oyed Cat@lsto fQ000t dheoiah kytiaR ere@Xindad BAMT tdt st alVKiGIAL ddrydikdd into the Doubl e
nmet al cyani de catal yst caontai ning zinc hexacyanocobaltate, tert-butanol and

25pol ypr opyl efﬁ@tfmsw TR Wcafamvﬁblé Pptaq;aélﬂwévm 3 dgtcabed abPyHEten 21 a096bF g/ nol
describgd i n YYBmRiéhh §893omBI@IMR) &s Br are fed in continuously together with one or more

alkylene oxides within a period of from 15 to 23 h. Since possibly very small amounts of H-
functional starter compound must be metered in, it may prove to be advantageous for the H-
functional starter compound(s) to be fed in as a solution in an inert solvent or as a mixture
with a further H-functional starter compound with an equivalent molecular weight of greater
15 than 300 g/mol. According to the invention, the metering time for the amount of one or more
alkylene oxide(s) added in the polymerization step is 15 to 23 hours. Alkylene oxide addition
products, such as, for example, polyether polyols, polycarbonate polyols, polyester carbonate
polyols, polyether carbonate polyols, in each case, for example, with equivalent molecular
weights in the range of from 56 to 20,000 g/mol, preferably from 190 to 20,000 g/mol, a part
20 amount of the H-functional starter compound, and/or polyether polyol with an equivalent
molecular weight of from 4,000 to 40,000 g/mol, for example a polyether polyol prepared by
the process according to the invention, which has been prepared, for example, in a preceding
batch, are suitable as the starting medium. Preferably, a part amount of H-functional starter
compound or polyether polyol with an equivalent molecular weight of from 8,000 to
25 20,000 g/mol which has been prepared by the process according to the invention, for
example, in a preceding batch, is employed as the starting medium. A polyether polyol with
an equivalent molecular weight of from 8,000 to 20,000 g/mol prepared by the process
according to the invention, which has been prepared in a preceding batch, is particularly
preferably used as the starting medium.
30
The present invention also provides a process for the preparation of polyether polyols with
equivalent molecular weights of from 8,000 to 20,000 g/mol, preferably from 9,000 to
20,000 g/mol, particularly preferably from 10,000 to 16,000 g/mol, wherein
(0) (al) the DMC catalyst and a starting medium are initially introduced into a reactor

35 and, at a temperature of from 60 to 160 °C, preferably 100 to 155 °C, very particularly
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ACCLAI M r) Polyol 2200N: Pol ypr opy{sgne glycol with a nol ecul ar wei ght
of 2,000 g/nol, prepared via DMC catalysis 30(30 ppm of DMC catal yst),
obt ai nabl e from Bayer Material Sci ence AG | RGANOX(r) 1076: Cctadecyl

(3, 5= di - Ler L bujyl gyl Qg henl REQRI AR ol BASE sSELch MDor cxamo
2013/ 000915PCT/ E 2013?]662363 23 n%P & ﬁ’g °€on~paerg|§son° Exanpl es’ 2’ and 3:

471.4 g of ACCLAlIagm), iPoiptiodallp 206kt wep ghd mactod usearablmtiotoathd GnittuteapioPhtlor y

aut ocl ave under r f

catal yst, the co%aa%gg%fﬂ?rﬁ%%gg% g?/deé\ﬁlée@éedaﬁrgél%ﬂee Sglute?é)g%%ngﬂq‘{’ %I rring

(grid stirrer) at5085bar, mmfemblyeimunflﬁml:lﬂrto ano ﬁlbabsahmmlanmudsgsmldlsbéd frtiom 100 to
120 nbar whi | e pas mnute via a distributor ring

.o
I yi ng under t he I%ngr%gfenf%’% qft d?e&tgaﬁt( g&ﬁ’lng f 5,528.7 g of propyl ene oxide
wer e then neteredat)n pareamduinSoftbnstor infoud ﬂkylérleﬂgadek f¥i dptisdallly abidddewiiganiaturédd 30 C

while stirring at, 350 r wi t h a_const ant ering rate and a stirrer speed
of 350 rpm for tﬁé"nbg?l?@g} BTG DS o Tt oF heprcu %@fagmgfneﬂ%w ene
oxi de had been nﬂﬁlﬁmgdmtrmuc&dﬁasfege@ﬂ)j (mgbnslzgloﬁle)nper ature was raised to 145C in
the course of 7 min and kept at this terq)erature until the end of the netering

of propyl ene Gki dbe tojsf papUnL AT e rEpaiRipB BT RO} plePns T DPrelilene paidas 3dibe was

heat ed {chor oughl yy alnctidifl $t8R6 LéHdubhE MR8 Hatk h&ﬁ&m@@ﬂﬁé HanAPSALYLS Bhessyy e of 1
nmbar for 0.5 h and thereafter cooled to 80C, and 3.0 of | RGANOX(r) 1076 were

added. The physi ¢ ther aysieradiinis thmisagien anddhe ?I@e%tmo_é%a] pugrREidsp grefpeinslifsin i n
Table 1. 15 Tabl gy, Eﬁ&mlo? FREOPYenRe, Pﬁ&l?ﬁeﬁ%{i&f'},rﬁ% example at a temperature of

110 - 150 °C, preferably 130 - 150 °C and particularly preferably 140 - 150 °C,
wherein alkylene oxide addition products (such as, for example, polyether polyol,
15 polycarbonate polyol, polyester carbonate polyol, polyether carbonate polyol, in each case,
for example, with an equivalent molecular weight in the range of from 56 to 20,000 g/mol,
preferably from 190 to 20,000 g/mol), a part amount of the H-functional starter compound
and/or polyether polyol with an equivalent molecular weight of from 4,000 to 20,000 g/mol,
for example a polyether polyol prepared by the process according to the invention, which has

20 been prepared, for example, in a preceding batch, are employed as the starting medium.

In an alternative embodiment of the invention, the metering of the H-functional starter
compound ends before the metering of the alkylene oxides extending over a period of from
15 to 23 h is ended. This has the advantage that a complete conversion of the H-functional
25 starter compound with the alkylene oxide(s) is achieved. In the context of the invention,
"concluding phase of the polymerization step" is understood as meaning the period of time
from the end of the metering of the H-functional starter compound(s)} to the end of the
metering of the alkylene oxides. In this alternative embodiment, the metering rate of the
alkylene oxides can be changed stepwise or continuously in the concluding phase of the
30 polymerization step after the end of the metering of the H-functional starter compound(s).
For example, the alkylene oxide metering rate can be varied between 4,500 g of alkylene
oxide / (mol of hydroxyl groups x h) and 50 g of alkylene oxide / (mol of hydroxyl groups x
h), preferably between 2,000 g of alkylene oxide / (mol of hydroxyl groups x h) and 50 g of
alkylene oxide / (mol of hydroxyl groups x h), particularly preferably between 1,000 g of
35 alkylene oxide / (mol of hydroxyl groups x h) and 70 g of alkylene oxide / (mol of hydroxyl
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time [h] OH nunmber [ng of KOH/ g] Viscosity at 25 C [nPas] Cal cul ated expected
viscosity values ii [nPas]*) Pol ydispersity 1 18 4.8 37,900 (m - 1.09 2
(conparison) 14

groups x h) and very particularly preferably between 750 g of alkylene oxide / (mol of
hydroxyl groups x h) and 100 g of alkylene oxide / (mol of hydroxyl groups x h), the
parameter "mol of hydroxyl groups" relating to the substance amount of hydroxyl groups
present in the reaction mixture at the time of the end of the metering of the H-functional
5 starter compound(s). The alkylene oxide metering rate can be both increased and lowered
during the concluding phase of the polymerization step. In a preferred embodiment of the
invention, the alkylene oxide metering rate is lowered during the concluding phase of the
polymerization step. Alternatively, the alkylene oxide can also be changed after the end of
the metering of the H-functional starter compound, whereby polyether polyols with
10 multiblock structures can be prepared by this procedure. It is also possible to end the
metering of the H-functional starter compound and the alkylene oxide metering
simultaneously. It is likewise possible to vary the ratio of the metering rates of the one or
more H-functional starter compounds and the one or more alkylene oxides during the
common metering of the H-functional starter compound(s) and the alkylene oxide(s).
15 Preferably, the ratio of the alkylene oxide metering rate (M,) / metering rate of the H-
functional starter compound (My) fulfils the following inequality in all phases of the common

metering phase:

(My; x OH numbery.funciional starter compound) / (My + Ma) =OH number. product (V1)
20
After the reagents have been metered in, an after-reaction phase can follow, in which the
consumption of alkylene oxide in general can be quantified by monitoring the pressure.
When a constant pressure is reached, the product can be discharged, optionally as described
above after applying a vacuum or by stripping to remove unreacted alkylene oxides.
25
In a further embodiment of the process according to the invention, the reaction product is
removed from the reactor continnously. In this procedure, a starting medium and a part
amount of DMC catalyst are initially introduced into the reactor system and one or more H-
functional starter compounds with equivalent molecular weights of between preferably 18
30 and 2,000 g/mol, particularly preferably from 56 to 1,200 g/mol, are fed to the reactor system
continuously together with one or more alkylene oxides and DMC catalyst. The reaction
product is removed from the reactor system continuously after an average dwell time of from
15 to 23 hours. Preferably, it is removed from the section of the reactor system into which
one or more alkylene oxides are also metered. H-functional starter compounds with an

35 equivalent molecular weight of from 150 to 2,000 g/mol are suitable, for example, as the
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5.0 39,000 112 = 32,990 1.09 3 (conparisopy. 6 4.8 42,190 m= 37,900 1.15 1In
this colum, the expected values of the viscosities 112 and 13 for the
conparison polyols 2 and 3 were cal culated fromthe viscosity (m mneasured for

Exanple 1 20 t o i hi >Qr

cquat i on 1 X v rieddz) oS SRR ARkl R BN S bONST bRRRERAL SR 7y,
M A Hai del dtléylﬁnabxacis adduem pryduck, (sidbms, fdr ex&nlePObeépr Mo ml @apobsth®007, 40,
7730 - 7732) f }enzlrle gn(ﬁﬁ OlfO tSI;I% Cr(]'}r)l %F 1nven on gli;lcht he VI SC%SEIII‘tClq'S can be
cal cul ated fﬁbﬁi Ri Yt hePREVAA of "t he proCe ure accorarﬂ 0"t he

i nventi on enmxgﬂplst inl h pmeﬁngzlpﬁmind:t;on &5]33&1@2, at suiddble X piizular a531)h84hia){ﬁ1g4(| X)

wher ei n nd not e i cul ar. equi val ent mpl ecul ar wel ht of
the. pol yor opylEHE PSIEarvY BIVESS ABPE REBT-ICHAPTCEn *ESCHTM @ 1 ool
respecti vel y.which 24 beerEXapupdde fof caftbl&aRPEdce@Ny froangpbe czﬁnpalgn, is employed as

the starting medium. In a procedure which is likewise preferred, a part amount of H-

functional starter compound with an equivalent molecular weight of from 150 to 2,000 g/mol
and a part amount of DMC catalyst are initially introduced into the reactor system and the
10 remaining part amount of the one or more H-functional starter compounds with an equivalent
molecular weight of from 150 to 2,000 g/mol are fed to the reactor system continuously
together with one or more alkylene oxides and DMC catalyst, the reaction product being
removed from the reactor system continuously after an average dwell time of from 15 to 23
hours, and the removal of the reaction product preferably taking place from the section of the
15 reactor system into which one or more alkylene oxides are also metered. The present
invention thus also provides a process for the preparation of polyether polyols with
equivalent molecular weights of from 8,000 to 20,000 g/mol, preferably from 9,000 to
20,000 g/mol, particularly preferably from 10,000 to 16,000 g/mol, wherein
(e) (al) a starting medium and a part amount of DMC catalyst are initially introduced into
20 a reactor system and optionally
(a2) a part amount of one or more alkylene oxides is added to the mixture from step
(cd) (Mactivation™)
(B} one or more H-functional starter compounds are metered in continuously together with
alkylene oxide and further DMC catalyst and the reaction product is removed from the
25 reactor system continuously after an average dwell time of from 15 to 23 hours.
wherein alkylene oxide addition products (such as, for example, polyether polyol,
polycarbonate polyol, polyester carbonate polyol, polyether carbonate polyol, in each case,
for example, with an equivalent molecular weight in the range of from 56 to 20,000 g/mol,
preferably from 190 to 20,000 g/mol), a part amount of the H-functional starter compound
30 and/or polyether polyol with an equivalent molecular weight of from 4,000 to 20,000 g/mol,
for example a polyether polyol prepared by the process according to the invention, which has

been prepared, for example, in a preceding batch, are emploved as the starting medium.

This completely continnous procedure described above can be followed by continuous after-

35 reaction steps, for exampie in a reactor cascade or in a tube reactor. Volatile constituents can
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471.4 g of ACCLAIMr) Polyol 2200N were ifitroduced into a 10 1 |aboratory

aut ocl ave under a nitrogen atnosphere. After addition of 0.487 g of DMC

catal yst, the contents of the autoclave were stripped at 130 C while stirring
(grid stirrery) at 3?91154%1%%1{3/" cuQ. under. a te pressure of from 100

€ IEMmove or bY siripping, as.d SQ:i’ibﬁSd a%g\%O.ITHe varfous process variants in
to 120 nbar, Whrle passing in 6 “n*rof nlfrogen per “m nute UPa a"di"st 'l but or
ring |ying unbemprepivetidrevepolpdther helsloisghy the alkyllant adxidefadBitibi @roteq wilepDbiEy | ene
oxi de were then netered in, via this .distri ri initjally likew se at
130 C while scla{;}yrsisﬁ@e %fcr%%\ﬁ?rﬁﬁ?m%efﬂhzé"éoﬂé%g{ﬁanﬁ@?@ﬁ %6452& and a stirrer
speed of 350 rpmfor the period of tinme stated in Table 1. After 50 g of

propyl ene oxide had been netered in, the reactjon 0. tenperat ure s raised
to 135 Cin t P@@ﬁ'ihﬁ"ep 0137Prﬁé?31’ieda‘?¥dth&EEEeSéPCCPFd“Eg P dbpEr e éa‘k}?ﬁrFic\(@h‘éY end of

the metering RémdrePYl SPonANY Gea Mkhes Wl RHEEIisdcPaklclontild Bnhedd Wik, the
m xture was heated thoroughly at the reaction teg@erature under an absol ute
pressure of 1rAsky PHYFocpamEien eptignaliyaindhy pereneoof Bywing aous. gdbe sregenge of

| PGANOX(1) - 10ZQitr:a aidladhiy TS s halveRlABPH! LeARdLAIUEL AR if BRCLLON

paraneters are shown in Table 2. 15 Table 2 Exanple Propyl ene oxi de netering
time [h] OH riafbes cpmpenshts kbOsplid onfogmed pelywrgthares, i qaﬁioag] flexible pobethaes pect ed
vi scosi foy val H&R, shdh Lsrf?(ﬁ'se]xz&lple, flexible polyurethane slabstock foam and flexible polyurethane

moulded foam. The polyether polyols prepared by the process according to the invention can

also be used, for example, as components for adhesive and sealant materials, and in particular

serve as precursor polyols for the preparation of silane-terminated polyethers, which in their

turn can be employed in moisture-curing sealant systems.

15

The invention likewise provides polyurethanes, preferably solid or foamed polyurethanes, in

particular flexible polyurethane foams, such as, for example, flexible polyurethane slabstock

foams and flexible polyurethane moulded foams, containing the polyether polyols prepared

by the process according to the invention.

20
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Pol ydi spersity 4 18 4.8 40,050 (114) - 1.€§9 5 (conparison) 14 4.9 41,200 15 =
37,340 1.09 *): In this colum, the expected value of the viscosity 115 for
t he conparison polyol 5 was cal culated fromthe viscosity OWneasured for
Exanpl e 4 acggrdipg to the invention by 20 the relationship according to
equation X whrcﬁhrs valid for such | ong-chain polypropylene glycols (D. Zhu,
M A. Haidekker, J.-S. Lee, Y.-Y. Wn, J. C-M Lee, Micronol ecul es 2007, 40,
7730 - 7732)..,The.influence of, the | ecul wei Vi scosity can be
cai oul at ed 170 OH BoBKE e debirdhat S Mo T PR i B SRS MR e
i nventi on enategemsitd by mams ef € keay Migcondd 1Bhysici MRS I, adDhdurédd Wb Xaarpher ei n VA

and Mb denotes the . ticul ar equi val ent nol ecul ar wei ght of the pol ypropyl ene
gl ycol E%on1E?gﬁﬁrggihgﬁgﬁgnparison Exanpl e 5 respectively. - 25 -

The molecular weight distribution was determined by means of size exclusion
chromatography (SEC). The apparatus Agilent 1100 Series from Agilent was used. The
polydispersity PD for the molecular weight distribution M,/M,, wherein M,, represents the
10 weight-average molecular weight and M, represents the number-average molecular weight, is
stated. Further information on this analysis:
— Column combination: I pre-column PSS, 5 pl, 8 x 50 mm; 2 PSS SVD, 5 pl, 100
A° 8x 300 mm; 2 PSS SVD, 5ul, 1,000 A®, 8 x 300 mm, PSS is the manufacturer
of the columns (Polymer Standard Solutions, Mainz)
15 — Evaluation software: WIN GPC from PSS
— Solvent: THF (Merck LiChrosolv)
— Flow rate: 1 ml/min
— Detector type: RI detector (refractive index), Shodex RI 74
— Calibration standards used: calibration standard from PSS based on

20 polystyrene.

Raw materials employed

Catalyst for the alkylene oxide addition (DMC catalyst):
Double metal cyanide catalyst containing zinc hexacyanocobaltate, tert-butanol and
25 polypropylene glycol with a number-average molecular weight of 1,000 g/mol; described in

WO-A 01/80994, Example 6.

ACCLAIM® Polyol 2200N:
Polypropylene glycol with a molecular weight of 2,000 g/mol, prepared via DMC catalysis
30 (30 ppm of DMC catalyst), obtainable from Bayer MaterialScience AG.

IRGANOX" 1076:
Octadecyl 3-(3,5-di-tert-butyl-4-hydroxyphenyl)propionate. (BASF SE))
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Example 6: 471.4 g of ACCLAIMr) Polyol_2200N were introduced into a 10 1

| aborat ory autocl ave under a nitrogen at m)sphere After addition of 0.480 g of
DMC catal yst, the contents of the autoclave were stripped at 130 C while
stirring (grigd._sti rre(rlb atar%§9E£§mmléSQ yvaguo under an 5 absolute pressure of
from 100 to é@—ﬂ%m—wﬂrﬁ—pﬁm—rﬁ;—m—@gm of nitrogen per mnute via a

di stributor rd7hg glqu@th@rPot)hbzl(BNebere)fntmﬂlQed ingpud T 1 lAbdravglavofiab; 626 6 g of
propyl ene oxi de. were red,j.n vi cour se
Dt 0% 55 hours TP pher pik sl B8 Gt BME] P bRl Wb Art or
50 g of propyheBRvOxtdaripaei faan *orilek 8trring (gid@inkHac 85O RNMpekdildecanas
raisedto 145 C.in the course n a kep t hi 10terrperature unti |
the end>of t KBSHRE BEFHE B roﬁlrl&ﬁﬁ? i%fb‘%‘?& W]r@lg gd?%BW@ HTESENRET ML t o t he

aut ocl ave i n 6886 A&NGR p{mg Dndedench1del @mﬂhaqlqmtmdmg)fgrsasiv %Hff ropYleb®oddeA62 ¢ of
propyl ene oxi de: 352 propyl ene oxi de per. 82 to 4,028 g of

propyl ene oxivgés then Iniegﬁlé%‘r in| dniis Hgirigetor Hees r’@f@b’ IH"Q‘*WFSﬁtaé 134 SmvhEgsirrige af

propyl ene oxisdg qaﬁ‘rmhpyéongtqnt%ﬁéerglg%teraﬁ@szwn@é}%p&aIo@lgsdolgfn RO g%ﬁ&?@ftf?ﬁeace as a
function of the netered wei propyl ene oxid

propyl ene oxis#éed | [ped: Aflgﬁ\he-’rq ﬁgOfoPYOPﬂenenﬁlé? ihd) beest élef@F@mIBIEC geaéfﬁon
propyl epe Ox't%ﬂpépﬁﬁre%EFalsIeﬁ’t(ﬁ i@ fneRb é/!)feﬂﬁmgﬁﬂli Q%t Q@ths'ﬁ&n‘(z}{erén%ﬁﬁnl%eace as a

function of t nmet ered wel ght pr opy ene oxl to 5,500 of
propyl ene oxiedéof helnatame olfomylﬁnmomde tAHier aptftarreagtiqatinee bF Iinm@zdlegm@mre

propyl ene oxi ?hQS 479
function of t

ere

Ig){l%\B? %ﬁ?ﬂ@ %at‘i’Jn Q&ﬁ&XtL%’L%d

ene oxi

propy

%%'11%%50?&& gg%g‘g %faikrgﬁg%xace as a

propyl ene OX|QJ‘:éh arAi théreediar cdotndﬂo BT, @ﬁd 3. ﬂg oﬂﬂ%@%ﬁlﬂ(ﬁﬂj i @itoevdre aiwed. JBe ghysfcal

propyl ene oxi de per ene d per hour takes place 25as
a function offtife leﬁﬁrfdgirglétaﬂmm%ntl%r nef)rrso% hé’ﬁ’é“%x eF After an after-reaction

time of1s26 mn,

under an abs
and 3.021 g

in Table 3. 30Conparison Exanple 7:

the m xture was heated thoroughly at the reaction tenperature

SJE%F pressure of 1 nbar for 0.5 h and thereafter cooled to 80 C,
a eR]GANOX(r) 1076 were added. The physical properties are shown
2200N were

471.5 g of ACCLAI Mr) Polyol

i ntroduced into—-a—10-1laborator jl aut-oclave—under 31 pi-trogen—at rmspher e. After
addi tion of |(Ex48fleg of DMTomddnal ¥SDE ntuhkercpHisesnitgatof tdubcudantdoc | |dRobydiver|e
stripped at {130 C whil e st bxidé ng, (glmgloStifrezy°Cat 350exgeaed n Viaersityunder an
absol ute pressure of frommiRfng o) 1200HKA! , | WiinP&s) pas sisdugity vald® (M of ni trogen
per minute \ia time [h) 1 [mPas]*
1 18 4.3 37,900 (n) - 1.09
2 {(comparison) 14 5.0 39,000 Nz = 32,990 1.09
3 (comparison) 6 4.8 42,190 N = 37,900 1.15
*). In this column, the expected values of the viscosities 1); and n; for the comparison
polyols 2 and 3 were calculated from the viscosity (1);) measured for Example 1
20 according to the invention by the relationship according to equation IX which is valid
for such long-chain polypropylene glycols (D. Zhu, M. A. Haidekker, J.-S. Lee, Y.-Y.
Won, J. C.-M. Lee, Macromolecules 2007, 40, 7730 — 7732). The influence of the
molecular weight on the viscosities can be calculated from this and the advantages of the
procedure according to the invention emerge still more clearly:
25 Neorsy =M X (Mg orsyM )™ (IX)

wherein M,, M, and M; denotes the particular equivalent molecular weight of the

polypropylene glycol from Example 1 or Comparison Example 2 or 3 respectively.
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35a distributor ring lying under the level, of the liquid. A total of 5, 528.7 g
were then netered in via fins distributor ring in

of propyl ene oxide -26 -
the course of 23.5 hours, initially likew se at 130 C while stirring at 350
t he reaction

rom After 5 g Q prg Iene OEI de had been netered in, i
tenperature I m{e'4an chu th course of 14 mn and kept at this

t errger at ur ? (ij}tl i4|gt c:]ﬂm:@tnm/f?fmmzmmmm thirotluced Gy emEIfancletd@ auEnHaee prdepyl ene
oxi de was fe 0 e autocl ay ccor e fo ng
oradient: 0% bstdicaRgieren Agey PefitToal 257 A MOl Rt Sn. Pt lelio P o

from 352 g ofauw’cmpe/l;veﬁa&tr%bdda perchaiilk stifing kEridstRfer)lt gwhﬁnel ﬁxmdﬁencﬁeﬁn hour

t akes pl ace as a function of the netered weight of B glene oxi de, 10- 2,462
to 4,028 g offoM¥ppIewE diogel 0040 LeWEPIngh léﬁpaﬁ%g P &l Phy PSP PBRI®3IS g of
propyl ene oxifgsRBto 1yffng uddd tig 18§l B QR YiGSRCA Qth1dE SPe8. 7@%4 r&p@i@ﬁ§o>ﬁh@ce as a
function of the meter rght of propyl ene oxide g 200 g of
propyl ene oxiveREe t)&nll’éﬂ?&‘é?q g v fhig ﬁ’ét“ﬁbtpéflpgignlﬂéHYelﬂfefWéﬁﬁa?iéé gC d"ﬁlllﬁ)ﬁ%‘wg éhe oxi de
per hour to 139 r%no&utlpé Q&Mlaﬁﬂﬁet%ﬁ%te%& a Qf?h'ér s%&'ﬁ%‘f 350 ﬂaﬁ?fo@ﬁwﬁaeﬂi&f singhd on of
the netered wei ght | ene oxide, 5, 528."7 g of "propyl ene oxi de:
A | owering ofstattfhielmﬂ"@'épl lngAﬁqt@) fer @frmrpme@e @md@rh@@);he@n@e@mddel, pgbe repstien t o 100
g of prgpyle | i f wei ght
o "pr op one SiLAe ASTRRU 1 12aR i 8BS, 57 Bl IR Qe ELRIRES TP e
heat ed t hor oughlo§ thetmdidragred poipylone @0de ider at alte-readar timn o‘éblsmimttlw mikessur e of

1 nbar for O. n r.eaf 380 C r)y 1076
wer e added. asqie% (gthor %gﬁ¥ 8% %F tr?agtgénatggp%ﬁmre unﬂer aallojf()h%% pr élfﬁ H;%@gxr(l e OH
nunmber [ ng of0. fK&ﬂcU]uereafter cooled to 80 °C, and 3.0 g of IRGANOX® 1076 were added. The physxcal

properties and further reaction parameters are shown in Table 2.

15
Table 2
Example Propylene | OH number | Viscosity at Calculated Polydis-
oxide [mg of 25°C expected persity
metering KOH/g] [mPas] viscosity
time [h] values
1 [mPas]®
4 18 4.8 40,050 (n4) - 1.09
5 (comparison) 14 4.9 41,200 ns = 37,340 1.09
*):  In this column, the expected value of the viscosity 15 for the comparison polyol 5 was
calculated from the viscosity (1) measured for Example 4 according to the invention by
20 the relationship according to equation X which is valid for such long-chain
polypropylene glycols (D. Zhu, M. A. Haidekker, J.-S. Lee, Y.-Y. Won, J. C.-M. Lee,
Macromolecules 2007, 40, 7730 — 7732). The influence of the molecular weight on the
viscosity can be calculated from this and the advantages of the procedure according to
the invention emerge still more clearly:
25 ns = N4 x (Ms/M)** (X)

wherein M, and M; denotes the particular equivalent molecular weight of the

polypropylene glycol from Example 4 or Comparison Example 5 respectively.
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Viscosity 1 at 25 C [nPas] Pol ydi spersity,s6 5.0 35,950 1.09 7 (conparison) 5.0
42,750 1.13 25 - 27 - Cains 1.Process for the preparation of polyether

pol yol s wi th equival ent nol ecul ar weights of from 8,000 to 20,000 g/ nol from
one or nore %éi_fﬂhjlgfé;?if onal starter conpounds and one 5or nore al kyl ene oxides in
t he presence ubl e netal cyanide (DMC) catal yst, characterized in that
the al | cyl enet7dxigltd AGHIANVE tRotyet2200Noverh entmodaed oo 2 10 t lnkorgoyras@clefe dndem 15 t o

20 27 e L e 5 SR, O oLBP B! SNl e an
autoclave were stripped at 130 °C while stirring (grid stirrer) at 350 rpm in vacuo under an
5 absolute pressure of from 100 to 120 mbar, while passing in 50 ml of nitrogen per minute via
a distributor ring lying under the level of the liquid. A total of 5,528.6 g of propylene oxide
were then metered in via this distributor ring in the course of 18.25 hours, initially likewise at
130 °C while stirring at 350 rpm. After 50 g of propylene oxide had been metered in, the
reaction temperature was raised to 145 °C in the course of 10 min and kept at this

10 temperature until the end of the metering of propylene oxide.

The propylene oxide was fed to the autoclave in accordance with the following metering
gradient:

— 010 2,462 g of propylene oxide: 352 g of propylene oxide per hour,

— 2,462 to 4,028 g of propylene oxide: A linear lowering of the metering rate from

15 352 g of propylene oxide per hour to 315 g of propylene oxide per hour takes place
as a function of the metered weight of propylene oxide,

— 4,028 to 5,200 g of propylene oxide: A linear lowering of the metering rate from
315 g of propylene oxide per hour to 220 g of propylene oxide per hour takes place
as a function of the metered weight of propylene oxide,

20 — 5,200 to 5,500 g of propylene oxide: A linear lowering of the metering rate from
220 g of propylene oxide per hour to 130 g of propylene oxide per hour takes place
as a function of the metered weight of propylene oxide,

— 5,500 to 5,528.6 g of propylene oxide: A linear lowering of the metering rate from
130 g of propylene oxide per hour to 100 g of propylene oxide per hour takes place

25 as a function of the metered weight of propylene oxide.

After an after-reaction time of 26 min, the mixture was heated thoroughly at the reaction
temperature under an absolute pressure of 1 mbar for 0.5 h and thereafter cooled to 80 °C,

and 3.021 g of IRGANOX™ 1076 were added. The physical properties are shown in Table 3.

30 Comparison Example 7:

471.5 g of ACCLAIM® Polyol 2200N were introduced into a 10 1 laboratory autoclave under

a nitrogen atmosphere. After addition of 0.486 g of DMC catalyst, the contents of the
autoclave were stripped at 130 °C while stirring (grid stirrer) at 350 rpm in vacuo under an
absolute pressure of from 100 to 120 mbar, while passing in 50 ml of nitrogen per minute via

35 a distributor ring lying under the level of the liquid. A total of 5,528.7 g of propylene oxide
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102. Process according to claim1, charactgized in that (a) the DMC catal yst
and one or nore Fl-functional starter conpounds are initially introduced into
a reactor and inert gas is passed in at a tenperature of from60 to 160 C, and

a reduced presaiin (RRSA lﬁuga)th@fdls TR0 Rl B Eé?]rs%%(flzﬁ@%&g% %mt%ﬂsv lﬁe@ﬁs%%%‘s' y

establi shed in t e reactor renov I nert , one or
nmore al kyl endwadésleaatlmngrEEﬂSMprerﬁﬁien Htoof prepyleaoixme hadéxeelampteredom tbé from

15 to 23 h (" rlzatlon 3. Proc cc rdin aim1 t.erized
in that 20(a)£62%x€§3mlie?t3ret‘ﬁ catlg’ ysﬁi ?h useo?f ret “Pulﬁegfl ﬁ}ﬁ
starter conpctemplﬁata:reannhhé e;alldfyhelmﬁterrmguempylmemxaler eact or and inert gas is
passed | atur om 60 to 160 C, nd a .redu ressur.e

(abeol uts) - of TherBHRERisse s b wicBleds i, reaflbtsaor: BETSMRERBEETR ¢« he
reactor by reg?mait of the inert gas ("stripping”), (a.2) a part anount of one

or nore allcyl ene omggé%ls added to the m xture from step (t
("activation"), Ri W PIPArEe grdent [eyeriigerfghe H’BF’@“%I“I e fPEne20kPles i s

then metered int 0 ﬁr%lén@&&mrpei)\ﬁ@ﬁr @ Nerd of pRbylEf0Midedpdr hodBtaes place as a
(" pol yneri zation” 304. Process according to claim1, characterized in that

(a) the DMC catal ;ﬂ’gvcﬁaﬁaﬁaﬁWafqduwhﬁﬁ%nra?ﬁlaﬁemﬁu tially introduced into a

reactoryg (f3) the 4ahal 4 eriod
of from15 to 23 h, ang %%@ffpﬁg{é?&éﬂgﬁe ggﬁf@éﬁ%ﬁ%@ﬁ%ﬁ%ﬁﬁa’aﬂ%?{s %ﬁgunt of

the H functional E@Hﬂ@éﬁxlﬁ@rﬂ@b@lﬁﬂ ar B0t hehpiveylerceekidanpy hohe takesaplpesras a
35(" pol yneri zati orﬁﬂcmn ofﬁ@mete\‘@&%e‘? h??rf)rl ﬁ#d&@ é(l de addition products, a part
o) an

amount of the H-functional starter or pol yet her polyol with an
equi val ent nol ecul B928ueiSgAY soff pfapplende:0d0 A bw2OnDYChghntetingrae feopPYyedf as t he
starting medium propylene oxide per hour to 130 g of propylene oxide per hour takes place as a
15 function of the metered weight of propylene oxide,
— 5,200 to 5,528.7 g of propylene oxide: A lowering of the metering rate from 130 g of
propylene oxide per hour to 100 g of propylene oxide per hour takes place as a
function of the metered weight of propylene oxide.
After an after-reaction time of 26 min, the mixture was heated thoroughly at the reaction
20 temperature under an absolute pressure of 1 mbar for 0.5 h and thereafter cooled to 80 °C,

and 3.021 g of IRGANOX" 1076 were added. The physical properties are shown in Table 3.

Table 3

Example OH number Viscosity n at 25 °C Polydispersity
[mg of KOH/g] fmPas]

6 5.0 35,950 1.09

7 (comparison) 5.0 42,750 1.13

25
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55. Process according to claim1, charactesjzed in that (a) (al) the DMC
catalyst and a starting nediumare initially introduced into a reactor, (a2) a
part anmount of one or nore allcylene oxides is added to the mi xture from step
(al') ("activati,gn'). 10(0) the renmaining part amount of one or nore al kyl ene
oxi des, over a period of from15 to 23 h, and the Hfunctional starter
conpound or a part anount of the H-functional starter conpound are then

netered into the feactpor .("pol rization" ... Wherein al kyl ene, oxide

addi ti on product sf,rm%‘fssp%? {h(ea{j? i Gnagg%f’ F?qr%%e%)f’ﬁﬁ%]f MERSAULHGH frglee %Egﬁlﬁ%ﬁ and/ or
pol yet her pol yol fidni B08NtcPLH0P glnen fronidne @b nare FMBinglidnabdtarter ompbud@int @n20, 000
g/ nol are enployed as the startin dium 6, Process accor di cl aimb5,
charact eri zed i n ¥HAFC# yl&?ﬁ‘eﬁ*l%%ﬂl FhEeisEe 8t ﬁ?%%iet ReREOGHGe ooMEd gl
H-functional st ardhglfacte@ﬁpwmmharaﬁcyieﬁé biiﬂ#d a}x‘e mgﬁléagﬂﬁtb Qld?lh%(soﬁ%ori iﬂ'ftlgs @ufsegpt O(r]I and
inert gas is passed in at a tenperature o rom to 1 and a reduce
pressure (absol utEm bF 23 drand whersto, fop thssalopiptian of heepmiitlend modsgalpyveghtabl i shed

in the reactor byguRARMEholuld HRighNE88,1@ASOL SbkRign8 KH/25 7. Process
according to claiml, characterized in that (a) a starting nmediumand a part

amount of DMC catalyst are initially introduced into a reactor system and (p)

one or fgore &.fU%Bée%bor&iﬁlgﬁé&éimcloﬁpa?éé&‘ijéedaiﬁ%a{mt ered in continuously
together with allcylene oxide and further DMC catal yst and the reaction

product 30i s rend¢ed the BMQ trtalyseand ore aysrehrfoonicnal st spombunsis agrindivly age
dwel | time of from 18,t 6,23 iR8UNSsciofMR] BLA %'ik%a! 435 %Xalt d tok%}Hml%P?éj“Ct S, a
lf' é and/ or p% y po

part amount of the Hfunctional starter coffpou et her yol with
an equi val ent nol ecull4p “Geight reducéd prasshr (dsolaicPOf OO §/mbdr tar ®0empt éyed as

the starting nmedium _. - - 8. Process.accordi 0 an f clains 3, 5 or 6,
characterized in thatsu}nhlég?oémbl%(gsgb%?l}%nfnzqﬁeo rg?fpo\?vt E}%r% g\éagddgrtlhet AETSES of the
one or IWore H-functi diadippstedy,t er conpounds enployed in step (al)), of one or

nore al kyl ene oxides i s added din.ste 3) the.r inin art ampunt of one
y or more @ene oxides ax% tﬁe metered m?%e reacg)r %Vera perlotlzfl OI.

or rmore al kyl ene Bki 88 °F POk
from 15 to 23 h ("polymerization").

3. Process according to claim 1, characterized in that
20 (@) (al) the DMC catalyst and one or more H-functional starter compounds are
initially introduced into a reactor and inert gas is passed in at a temperature of
from 60 to 160°C, and a reduced pressure (absolute) of from 5 mbar to
500 mbar is simultaneously established in the reactor by removal of the inert gas
("stripping"),
25 (c2) a part amount of one or more alkylene oxides is added to the mixture from
step (1) ("activation"),
(8) the remaining part amount of one or more alkylene oxides is then metered into

the reactor over a period of from 15 to 23 h ("polymerization™),

30 4. Process according to claim 1, characterized in that
(o) the DMC catalyst and a starting medium are initially introduced into a reactor,
(8) the total amount of one or more alkylene oxides, over a period of from 15 to
23 h, and the H-functional starter compound or a part amount of the H-
functional starter compound are then metered into the reactor

35 ("polymerization"),



WO 2013/000915 PCT/EP2012/062363

5 9. Process according to one of clainms 2,4 3 and 8, wherein the allcylene
oxide netering rate in step (0) is between 4,500 g of allcylene oxide / (nol
of hydroxyl groups x h) and 50 g of al kylene oxide / (nol of hydroxyl groups X

h). 1010. Proces zor din o.cl aj.m 9 rein the gl kyl ene. oxi d tering
bt s i overoq: MAREEERRRE S84ELE MedelE) £ ol LS, FRERHRS JELEC! 18
characterized i n cohabunkied/popolyagier palyblomith & @aivelegthderlaatveht efper 400 e of

110 - 150 C. 15 12 ess accqrdi.ng.to one of.clainms 1 to 11 for the
preparation of pi?%%ﬁ%%&mB%Vﬁgp OﬁFFgﬂgdHFW§P§HP”hDIecular wei ghts of from
9,000 to 20,000 g/ nol. 13. Process according to one of clains 4, 5, 6, 8, 11
and 12, characterjzed in that in step 20(0), the nmetering of the H functional
starter “conpound ﬁrgce%%‘ﬂé‘ﬁ%fooﬂkémtlh aFfStS F‘%driﬁ%f t he al kyl ene oxi des ext endi ng

over a period of by oSt HME dtalyst SOSdtarthd. mdIRE 8&SinARAP KRGk Anel A1 M 13,
wherein after the end of the netering of the Hfunctional starter conpound the

metering rate of the "8%Yl ene oxi des is changed, the 25al kyl ene oxi de netering

rate being between 4,580, d,glrt%o%d@floﬁ@@r A%cdBcylent BBlesQl adWedEONY mifhRYRS X h)
and 50 g of al kylene oxide / (nmol of hydroxyl groups x h). 15. Process

according to clai m 13lcpfipeleciivatipn’dr the end of the netering of t he _
Hfunctjonal  starker GO phl GmBELSF bikth: hdtEalRflede 0gidd!, kv 6 DEiMIdRR | S

| owered. 30
15 to 23 h, and the H-functional starter compound or a part amount of the H-

functional starter compound are then metered into the reactor
("polymerization"),
wherein alkylene oxide addition products, a part amount of the H-functional starter
15 compound and/or polyether polyol with an equivalent molecular weight of from 4,000

to 20,000 g/mol are employed as the starting medium.

6.  Process according to claim 5, characterized in that in step
(o1) the DMC catalyst and one or more H-functional starter compounds are initially
20 introduced into a reactor and inert gas is passed in at a temperature of from 60 to
160 °C, and a reduced pressure (absolute) of from 5 mbar to 500 mbar is

simultancously established in the reactor by removal of the inert gas

("stripping™).

25 7. Process according to claim 1, characterized in that
(o) a starting medium and a part amount of DMC catalyst are initially introduced
into a reactor system and
(B) one or more H-functional starter compounds are metered in continuously
together with alkylene oxide and further DMC catalyst and the reaction product
30 is removed from the reactor system continuously after an average dwell time of
from 15 to 23 hours.
wherein alkylene oxide addition products, a part amount of the H-functional starter
compound and/or polyether polyol with an equivalent molecular weight of from 4,000
to 20,000 g/mol are employed as the starting medium.
35
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10.

11.

12.

13.

14.

15.

-29.

Process according to one of claims 3, 5 or 6, characterized in that in step (a2) from 2 to
20 wt.% (based on the sum of the one or more H-functional starter compounds
employed in step («l)), of one or more alkylene oxides is added and in step () the

remaining part amount of one or more alkylene oxides is added.

Process according to one of claims 2, 3 and 8, wherein the alkylene oxide metering rate
in step (8) is between 4,500 g of alkylene oxide / (mol of hydroxyl groups x h) and
50 g of alkylene oxide / {mol of hydroxyl groups x h).

Process according to claim 9, wherein the alkylene oxide metering rate is lowered in

step (6).

Process according to one of claims 1 to 10, characterized in that the polymerization is

carried out at a temperature of 110 - 150 °C.

Process according to one of claims 1 to 11 for the preparation of polyether polyols with

equivalent molecular weights of from 9,000 to 20,000 g/mol.

Process according to one of claims 4, 5, 6, 8, 11 and 12, characterized in that in step
() the metering of the H-functional starter compound is ended before the metering of

the alkylene oxides extending over a period of from 15 to 23 h is ended.

Process according to claim 13, wherein after the end of the metering of the H-
functional starter compound the metering rate of the alkylene oxides is changed, the
alkylene oxide metering rate being between 4,500 g of alkylene oxide / (mol of

hydroxyl groups x h} and 50 g of alkylene oxide / (mol of hydroxyl groups x h).

Process according to claim 13, wherein after the end of the metering of the H-

functional starter compound the metering rate of the alkylene oxides is lowered.



