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space-time yield in the preparation of polyether alcohols it
would be desirable for the proportion of ethylene oxide in the
polyether alcohol to be as high as possible. Provision of
polyether alcohols which are intended for use in flexible foams

30 with terminal ethylene oxide blocks is known and customary. The
associated increase in the number of primary hydroxyl groups in
the polyether alcohols results in an increase in their reactivity
in the reaction with polyisocyanates. However, the increase in
the ethylene oxide content of the polyether alcohol also results

35 in an increase in the hydrophilicity of the polyether alcohol,
which can lead, inter alia, to undesirable gel formation in the
polyether alcchols.

Furthermore, in the synthesis of polyether alcohols having long
40 chains, as are used for producing flexible polyurethane foams,
increasing chain growth is associated with secondary reactions
which lead to defects in the chain structure. These by-products
are referred to as unsaturated constituents and lead to a
deterioration in the properties of the resulting polyurethanes.
45 Many attempts have therefore been made in the past to prepare
polyether alcohols having a low content of unsaturated
constituents. In particular, the alkoxylation catalysts used have
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the content of unsaturated constituents to be reduced, cesiumhydroxide is
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Polyether aleohols used for producing flexible slabstock foams

30 generally have a complete propylene oxide inner block which can
make up as much as 40% by weight of the total polyol bound
directly to the initiator substance and on this propylene oxide
inner block have mixed blocks of propylene oxide and ethylene
oxide which make up at least 60% by weight of the total polyol

35 and contain at least 2% by weight of ethylene oxide. These
polyols are generally prepared using basic catalysts.
WO-a-97/27,236 describes the preparation of a flexible slabstock
foam polyol in which at least one propylene oxide inner block is
added on using multimetal cyanides as catalyst. However, this

40 process does not permit a further increase in the ethylene oxide
content of the polyether alcohol without the abovementioned
disadvantages.

45
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mixture has a maximum ethylene oxide content of 20% by weight,
30 based on the mixture, is added on.

If a mixture of ethylene oxide and at least one alkylene oxide

having at least 3 carbon atoms is added on, the content of

ethylene oxide should be at least 0.5% by weight, based on the
35 mixture.

As alkylene oxides having at least 3 carbon atoms in the
molecule, preference is given to using propylene oxide, butylene
oxide and isobutylene oxide and also any mixtures of at least two

40 of the alkylene oxides mentioned, particularly preferably
propylene oxide.

In a preferred embodiment of the present invention, ethylene
oxide can be added onto the polyether alcohol at the end of the
45 chain, i.e. after the molecular addition of the alkylene oxides
having at least 3 carbon atoms or of the mixture of ethylene
oxide and alkylene oxides having at least 3 carbon atoms. The
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30 In a further preferred embodiment of the process of the present
invention, multimetal cyanides, frequently also referred to as
DMC catalysts, are used as catalyst for the molecular addition of
the alkylene oxides. The advantages of using these catalysts are
firstly the higher reaction rate in the molecular addition of the

35 alkylene oxides and secondly the fact that the polyether alcohols
prepared in this way have a lower content of unsaturated
constituents. However, this embodiment has the disadvantage that
there can be a delayed start of the reaction at the beginning
when using DMC catalysts.

40
In further preferred embodiments of the process of the present
invention, the various sections of the polyether chain are added
on using different catalysts. Thus, it is advantageous to add on
an ethylene oxide block at the beginning of the chain using basic

45 catalysts and to add on the subsequent block consisting entirely
or predominantly of alkylene oxides having at least 3 carbon
atomsg using DMC catalysts. The ethylene oxide block which may, if



pol yet her al cohol to rempve catal yst prior to changing the 10 catallybfAR 2004
Particularly when changing frombasic catalysts to DMC catal ysts, a

t horough purification is usually carried out because traces of the basic
catalyst, in particular the alkali nmetal hydroxides customarily used, can
poi son the DMC catal yst. 15 The invention further provides pol yurethanes

whi ch can be produced by reacting pel yi socyanates w th conpounds having at

" | east ,
whar e nABEIEEOCh LRt SR YH 8 LRYR( A AGKBIRE ned RS

resent | nven
conpounds ©Raby ritpans Péa@&‘ct%w&i‘:égeﬁﬁ“atp&ﬁgeﬁm]% bZO’“&PESr%ﬁottchais\}g t owar d

i socyanat eagabysiss. Théspptoedvne hpeoths adypntagr thadsahe felahtihdmhare
pref er abl Yréé@&ﬁl@r oREQHECANG Hd exbbt eof polkeyueathiane wheanssing th t he

pol %/Et hFr,f mah{fi Wg&ﬁ@&é @altall SNt Aldvkanerord de b,bmgkc&gl}::gg used, di n
particula ci ng. sl ahsto a ed foams an

the 25 poll%f%aesfedzlcé’ghol I5%av %%Eag{ﬁcé%%adr%l Bgﬂmcnagtlio% g}gggl ock being
used, in particular, for producing cold-cure m)l ded foans. As initi ator
substanceﬂhémruw@@lmfiﬁgrem qedlajgsher olts T8 PRNCIRSESENL tp RS0k e use i s
nmade of t Belgeisiermanycpol yid neiroveataBilystc pnddbs travdiheggfingnti=to 8
hydroxyly g QHP&H&“ tphe+ FRh BSMI 8 whkf cRaddingUiEabm BasiandheklPsfdet baoal

| cohol | l366Qli e
alcon fh)s” 8‘r‘p g;tggpaetﬁapéﬁ.@{]epur%xs%mrprlgpxgegﬁ}gae&q d0bYE Helangk

reparin ther 0 s are
cust onar | Eyatee P dhe Bretud quﬁgk T oIlggw hahe Q?Ik%% J"%@T
pol yet her hafizerisies @PSFﬁ@aﬁ%]éSé‘ﬁde nV%’htH‘Hﬁ%r*é’P"er% faﬁéw}ﬁs‘é nol ecul ar
wei ght in the range from 1000 to 100, 000. Al kyl ene oxi des used are, as
i ndi catygd raboyevertityl enetoxd garoandes 4folahirgkbarewided kauibg at | east 3
carbon atg duddl YL re@ROYSIHRIY ﬂy@.@%@yéﬁéﬂé%swlirhecéﬁﬂdddmt abveyqnitdes used

as catalysts In th rocess of t%}ll re 'l-tea yg@tt{%ﬂs ablyafipee the

f or mul 355 e NG PR e g L R 2004 6
where L. Bgoapﬁet‘%[ma (eg‘(]é’cftf’% o (%)%%sp %) "‘?‘}?lntz‘|>4A Fee+,
Co3+, NitareMsd ag0zempewnds Haying pbslea 5¥° &Py BLOBS Yo, o1

WA+, Wb, a€k2readiide, tBdard MbchBnaseagrmims. Cbe Belwstthed M@‘h‘i‘qlh’e Oéroup
consi sti ngnef pFessnt ih03dtidPd2%re ER3ferdId+ nsbhi3for \Brodudlng ¥@eibler 3+,
Rh3+, Rue"ﬁblyif@ﬁ:a%%d eMin@nd, NG, ahe pdepdined! afbokbid FitMbut a
terminal ethylene oxide block being used, in particular, for
producing slabstock foams and hot-cure molded foams and the
25 polyether alcohols having a terminal ethylene oxide block being

used, in particular, for producing cold-cure molded foams.

As initiator substances for preparing the polyetherols of the
present invention, use is made of the customary polyfunctional

30 alcohols having from 2 to 8 hydroxyl groups in the molecule. In
particular, 2- and/or 3-functional alcohols, for example ethylene
glycol, propylene glycol, glycerol or trimethylolpropane, are
used for preparing polyether alcohols as are customarily used for
producing flexible polyurethane foams.

35
The polyether alcohols of the present invention preferably have a

molecular weight in the range from 1000 to 100,000.

Alkylene oxides used are, as indicated above, ethylene oxide and
40 alkylene oxides having at least 3 carbon atoms, in the
abovementioned ratios.

The multimetal cyanides used as catalysts in the process of the
present invention usually have the formula (I)

45
M1,[MZ2(CN}p(A)clg - EMlgX, - h(H20) - eL (I),



A is an anion selected fromthe group consisting of halide, hydrotitdMAR 2004
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in a nmving bed or in a fluidized bed. As far as the reaction conditions

pressure z;d;d tesrrggrg{,&f,? s@&%gt& NESID84e ?P%EI? dohis?Qe hd f@fr COCTRING

principle n _ca an asic c nds .and by neans of
nul ti met al gg{%ﬁB %8%3’%%’: §8m ¥y cf% tlggggo‘fa?%ée'al kyl ene

oxi des is carllspéaabil’fe tCYﬁPBFr?SG@’%QS’XQéBEe REtEpRY f1gHad6e to 150C,
and at 3¥ressures in the range fromO0.001 bar to 100 bar, preferably from

0. 001 bar it 0 3@ hawater-niilzeibbé erigaard adletteh ﬂrbmlﬁhal@dmeoosisl’e@dmvi ng
at least 3 Carohoala&mI[nabhﬁamﬁféﬂyaesanﬂewﬂfserabharsf,r PBrYetRedd bar
for the nDlqulg uﬁgylééég}s ureas, amides, nitriles and sulfides,

25 and

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

and
30
e is the coordination number of the ligand,
£ is a fraction or integer greater than or equal to 0 and
35 h is a fraction or integer greater than or equal to 0.

These compounds are prepared by generally known methods by
combining the agueous solution of a water-soluble metal salt with
the agueous solution of a hexacyanometalate compound, in

40 particular a salt or an acid, and adding a water-soluble ligand
thereto during or after the mixing of the solutionms.

Owing to their high activity, the multimetal cyanide compounds
are very well suited to the synthesis of the polyether alcohols
45 of the present invention. The catalyst concentrations used are
less than 1% by weight, preferably less than 0.5% by weight,
particularly preferably less than 1000 ppm, in particular less



et hyl ene oxi de. Before introducing the al kyl ene oxi des, the reactﬂ&%MAR 2004
vessel is usually made inert by flushing with an inert gas, for exanple
nitrogen. 20 The nol ecul ar addition of the al kyl ene oxides is usually
followed by an after-reaction phase in order to effect conplete reaction

of the al kylene oxides. . 25 After the reaction, the polyether alcohol

formed is worked up in a customary fifashion by firstly renoving unreacted

al kyl ene g%é#%oogg,g Ot Pty R Alich Ba LANPrLleUPIE By N1eQW Lhgn CLoKIGRO! yet her

al cohol S NG or distitlat] , ecessar [ enpvVi suspended
o'l BRSOk S 251 H (R BSI RRATRR BRIy Ahon Tt e
| ast pr ochsepPastadiona s f balke RAYELY2ER1IqThOLEPHINRANSHQE the e tiaREeed as
usual fr oaydmialepaloppbheds ataoolbel cafFoied loug piklposeontiheobaby ercat al yst i s
usual | ysngatdraliiseed Thit SyhedGisdcanthd hargSes abits in0suBPens for erimvead from
the pol ye{ﬁﬁ%d 0Nk, Qlymm%slbgﬁ of 11d r:atkh @faidda blg | ast process step has

been catalyzed using nmultineta cyani de conpounds, the catalyst can in
principle remain in the 40 polyether alcohol, but it can also be renoved if
necessar yAs fEAT asx&hB| B3Rt iRPaReNBtIqNs PEEFPIMEE AN BEPPEeTHEHT%IaE6hol s of
t he presectndarnedt,i there eisy ey digférems tiadprbnqipd epbetiveen orataflysis
pol yur ébhgpageansh ofabhi £l cmpoads batd 4y pebysiref haneiheaak. cydayleare very
o Ul At | o e e B o

i ons v SR ° G 0,
et hyl ene S HEU st TF R 0250510 c'ion&'[ &P:%f% %f%)éfrﬂérﬁ@iogé’”%&lrlg&é,
hydr ophi | #%4 t3% POFSEYTED YhePhi GARTE 1794 i'gﬁl i Pﬁe POt yreri zation of
et hyl ene pxéftirabdapired ¢ P0lpbepyrend dardéor tihe fpdeenlprreadddign Aft he
pr epar asi arkyferiehexifes yiedwierg akcddadts Jokarhen prigentini hhermdlmrule hi gher
t haln_ that 34 iﬁketfié%asazefpém qQoRYveab i Mla!foﬁohuﬁtxhtﬂrec@lﬁ@heh_&i{lf.mn tdfe Earre
a i cati reas. ur | i Al BB; n e
agﬁi eved gﬂ‘e“ﬁl ?glt% Ioédggt : p%érfd’rgf @%g a lyﬂbetﬁhggéggggz%ﬁg%ggﬁ'ggfe.alé%itng
mul ti met af SR ESEBRpotin S Usd Xa‘f‘%iei/sltn.ergo gﬁ<'he inventron is iTlustrated
by the fo¥#domiiRy EXamplestitEedfBres 1 and 2 Addition of ethyl ene oxide onto
an ini 2bator substance 15 Exanple 1 1115 g of glycerol and 32.5 g of a 47%
strengt h agple@ilecpabasaddiniduy df oxhe ealskyllene orxivkerse ipl needlln fp11owed
reactor. ghe,aliferiasacfidepaued @ Shel00F effiait aonplldtedrgcddsure of
l'ess than,d 1n qf y HEREUSYiduser @ period of 1.5 hours. At 110C and a
ni trogen

25 After the reaction, the polyether alcohol formed is worked up in

a customary fashion by firstly removing unreacted alkylene oxide

and other volatile constituents from the crude polyether alcohol

by stripping or distillation and, if necessary, removing

suspended material and/or mechanical contamination by means of

30 filtration.

If the last process step was base-catalyzed, the catalyst has to
be removed as usual from the polyether alcohol. For this purpose,
the basic catalyst is usually neutralized with an acid and the

35 salts formed are removed from the polyether alcohol by means of
filtration.

If the last process step has been catalyzed using multimetal
cyanide compounds, the catalyst can in principle remain in the

40 polyether alcohol, but it can also be removed if necessary, for
example by means of filtration.

The polyether alcohols of the present invention are very well
suited to the production of polyurethanes, in particular flexible
45 polyurethane foams. They are very readily compatible with the
other constituents of the polyurethane formulations and have,
despite their comparatively high content of ethylene oxide units



prepressure of 3.5 bar abs., 3980 g of ethylene oxide were neter ed! iTnMAR <2004
a period of 6 hours. After reaction was conplete, a water punp vacuum was
applied, 250 g of Anbosol (r) magnesium 25 silicate and 50 g of water were
subsequent|ly added to renove the catalyst and the pol yether al cohol was
subsequently filtered and dewatered by neans of distillation. The

pol yet her al cohol formed had the foll®w ng properties: 30 hydroxyl nunber:

394 ngy KO—:Yrgith\é' §SQ§E£1¥exatch%§§ Q%dﬂﬁ a%o hPPE&%%‘ Umvfl‘?{]tt%“the5hpﬁf@r

Exanpl e pr

gl ycerol, ?ge %S}h%t Pe r%nzaul?)ﬂso 5| um reofof:?gare %3 on
and 4356 %‘%’fylépﬁyP’é?‘fie'oﬁ Ses%‘f% cigl T’rﬂa thsi yé?ﬁé?a%lc’(?oﬁél t ‘?)r ned
had the faddlowithgrpabperalisesf tue® pnegeokyinvemiben is1BigherKOHeag, thatscosity
at 25 Cs 222 vHeatase @bicasveHiiamdll qrilyeSh@pnalcthols7f04ARK20@4m8 Exanpl es 3
and 4 PrepgAticaRish dAasNohyetheiealinelelse SinlM@esy Séﬁsﬁ%e\’\@ﬁgléaéa[rl ed

L e Y LEE LSPGO o od i i3 lbearagﬁgl%a Hg.J §aCLgD, r,pduct s

from Exa E r]\xfreac Wer € nade | nert
by evacuat‘isﬁg‘g f*H Ee‘“‘fi?ar}eé’yaﬂﬂd%ﬁﬁnﬂ‘ﬁu sf??l‘? th nitrogen. Degassing

was carried out by evacuation at |105C and a pressure of less than 10 1
nbar abso her ihvenhoon sis Aldlostutaraerebgl thy afpldeowiagabystpfesom the reaction
of zinc acet ate wi th hexacyanocobaltic acid and tert-butanol were then
added. The; %ﬁrlv\% agai n evacuated three tines and each tine filled

W th nltrogen is was followed by evacuation to a pressure of less than 1
nmbar abs. for about 15 half an hour with the terrperature bei ng i ncreased
to 125C. AAGiEAPE P&PTALHP cO*HMioNtar 8N ot PriGsPFefiRPHAEE and et hyl ene
oxi de Mas added. After a further 30 m nutes at 125C, the polyether

al cohol fodamgieas freed of volatile constituents under reduced pressure.
To renove the catal yst the pol yet her al cohol was 20 filtered through a

double | %850l B plderBiChnd 131 & o ks 990& e:eﬂgm s Es&;m

materi al s used properii |'s_prepared are

e
Shown 1 n THEFExJ9e AOR slarltweaslpsl&aeﬁefﬁe? 1§ domsrst %5ve S SPRRBH ook of
gl ycer R0 Z8FOVEENGT i 190 Gleinder pxBRPHGeS PrefFYrs Lhdesenkirmyl AMicted
bl ock of merhykgnevesxiadeeandd p?ii)riy-l5eheuos<i de; 118 E@Wplaemntb?g@ bl ock of
30 propyl erepoxssere R Bebhear albmahol3osovhg oIt eahglend yoxademakkepr oporti on

of unsat weakedaconsdvdru@nper W & Olt abhes, Aeduebschidd Rasacy¥®plete,
a water pump vacuum was applied, 250 g of Ambosol® magnesium
25 silicate and 50 g of water were subsequently added to remove the
catalyst and the polyether alcohol was subsequently filtered and
dewatered by means of distillation.

The polyether alcohol formed had the following properties:
30 hydroxyl number: 394 mg KOH/g, viscosity at 25°C: 240 mPa‘*s,
potassium content: 5 ppm.

Example 2

35 The procedure of Example 1 was repeated, but 612 g of glycerol,
31.7 g of a 47% strength aqueous potassium hydroxide solution and
4356 g of ethylene oxide were reacted.
The polyether alcohol formed had the following properties:

40 hydroxyl number: 219 mg KOH/g, viscosity at 25 °C: 222 mPa*s,
potassium content: 3 ppm.

45



| ow hydroxyl nunber can al so be obtained by the process of the 35 prés]eHAR 2004
I nvention. The pol yet her al cohols have narrow nol ecul ar wei ght
distributions in all cases. 40 45 1 7 MAR 2004 b43 v V. +Jroa romOO
OO0 mvr OEOO r+l rn0O 00 3 M rrn eb+coODr4 N 16 U OC
UWN m-.{Ifl NN "jrr r-1 U>2> x >1 X

9

Examples 3 and 4
Preparation of the polyether alcohols

5 The syntheses were carried out in a 10 1 stirred reactor. This
was charged with the reaction products from Examples 1 and 2 at
50°C. The contents of the reactor were made inert by evacuating
three times and each time filling with nitrogen. Degassing was
carried out by evacuation at 105°C and a pressure of less than

10 1 mbar abs. for 1.5 hours. A double metal cyanide catalyst from
the reaction of zinc acetate with hexacyanocobaltic acid and
tert-butanol were then added. The reactor was again evacuated
three times and each time filled with nitrogen. This was followed
by evacuation to a pressure of less than 1 mbar abs. for about

15 half an hour with the temperature being increased to 125°C. At
this temperature, a mixture of propylene oxide and ethylene oxide
was added. After a further 30 minutes at 125°C, the polyether
alcohol formed was freed of volatile constituents under reduced
pressure. To remove the catalyst, the polyether alcohol was

20 filtered through a double layer of a Seitz deep filter (K 900).

The amounts of starting materials used and the properties of the
polyether alcohols prepared are shown in Table 1.

25 Result:

All polyether alcohols have an inner block of glycerol and

ethylene oxide. In Example 3, this is adjoined by a mixed block

of ethylene oxide and propylene oxide, in Example 4 by a block of
30 propylene oxide.

Polyether alcchols which have only a small proportion of
unsaturated constituents were obtained. Products having a very
low hydroxyl number can also be obtained by the process of the

35 present invention. The polyether alcohols have narrow molecular
weight distributions in all cases.

40

45
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[ G
MAR 2004 11 Exanples 5 (conparative exanple) and 6 Production of foans 5

4-)

-I'n Conparative Exanple 5 and Exanple 6, the polyol and isocyanate
conponents shown in Table 2 were reacted to produce flexible polyurethane
foanms. The constituents of the polyol conmponent were intensively m xed.
The i socyanate conponent was then addggd while 10 stirring and the reaction
m xture was poured into an open nold in which it foaned to formthe

pol yur et hane foam . T [ pr rtie f.the pol yuret hane foam of the
pr esent ﬁxvaénl??f%cs)nsar%'%al%g\%ﬁsyee %’g&n{%&rei)zgﬁgisn Table 2. The testing 15
standards used are shown in Table 3. Table 2: Production and properties of
fl exi bl e Srmgecteknfebnia®@ 25 30 35 40 45 Exanple 5 Exanple 6 (C) Hydroxyl
Pol yol c®nponent nunber Anopunt [g] Amount [g] [ngKOH g] Pol yol A481000 Pol yol

from Exampi e 4h82PQPive Example 5 and Example 6, the polyol and isocyanate
components shown in Table 2 were reacted to produce flexible

polyurethane foams. The constituents of the polyol component were

intensively mixed. The isocyanate component was then added while

10 stirring and the reaction mixture was poured into an open mold in

w a1 TiNARL 2004

15

which it foamed to form the polyurethane foam.

The product properties of the polyurethane foam of the present
invention are likewise summarized in Table 2. The testing
standards used are shown in Table 3.

Table 2:

Production and properties of flexible slabstock foams

20 Example 5 | Example 6
©
Polyol component Hydroxyl Amount [g] | Amount [g]
number
s [mgKOH/g]
Polyol A 48 1000
Polyol from Example 4 48 1000
Water 6233 38 38
30 | BF 2370 10 10
Amine catalyst N 201 560 1,9 1.9
Amine catalyst N 206 426 0.6 0.6
Tin catalyst K 29 0 23 25
35 | Total 1053 1053.0
Isocyanate component NCO [%] Amount [g] | Amount [g]
TDI 80/20 48.3 488.0 488.0
Index 110 110
40
Test data Unit
Cream time [s] 15 10
Fiber time {s] 90 80
as |Rise time [s] 90 85
Rise height [mm] 275 265




Nt er 62333838 BF 23701010 Amine catal yst N 2015601, 91.9 Armine cat alybMAR 2004
2064260. 60.6 Tin catalyst K 2902.32.5 Total 10531053. 0 | socyanate

conmponent NCO [ %4 Amount [ g] Anount [g] TDI 80/2048. 3488. 0488. 0 | ndex110110

Test dataUnit Creamtine[s] 1510 Fiber tinme[s] 9080 Rise tinme[s] 9085 Ri se

hei ght [ ] 275265 1 7 MAR 2004 12 5 10 Rise height after 5 mn[mj 270260 Air
per nmeabi | i ty[ mn/\S] 1010 Foam density][ kgérrB] 25. 326 4 CorrpreSS| ve strength at

40% com [ o Tt essTomTtenstt STT C LI 79168

El ongatlon%él%&lﬁ@% Bssj ve set th 50@%“?8171) 217 [9% 2. 42|26%i on Pol lyol
A dycer diail pédreabitily ol yet her  al cghol fAwsan igner bl g of 30 parts
by wei ght Jof propyl ene oxide and-_an 8 m xed blog ts
by wei ght |dfoaprdgpgitene oxide and 10 |parts [k@ﬁmﬂel gh8 of et hyP6Ae oxideg
Tabl e 3:51W’ T IpaSt andang - Foarm
densi t yDI N SPELiCPEh A %(ctog%m | e st r[gﬁa h, erfc))ngat I on) %IIN 53571
Conpr essi JETSEOBI N 53572 Rebound redilienceD N 53573 | ndent at i on

har dnessDI Prensik ‘dtrength [kPa] 79,1 38
Elongation [%] 121 146
1o Compressive set at 50% compres- [%] 2.4 24

s10n

Polyol A: Glycerol-initiated polyether alcohol having an inner
15 block of 30 parts by weight of propylene oxide and an adjoining
mixed block of 57 parts by weight of propylene oxide and 10 parts

by weight of ethylene oxide.

Table 3: Testing standards

20 Test method Standard
Foam density DIN 53420
Tensile test (tensile strength, elongation) DIN 53571

25 | Compressive set DIN 53572
Rebound resilience DIN 53573
Indentation hardness DIN 53576
Compressive strength DIN 53577

30

35

40

45




Conpressi ve strengthDI N 53577 45 1 7 MAR 2004 13 we claim 1. A poll,dtMaR 2004
al cohol which can be prepared by ring-opening 5 polynerization of ethylene
oxi de and at |east one al kyl ene oxide having at |east three carbon atons in
the nmol ecule onto H-functional initiator substances, wherein ethyl ene
oxide or a mxture of ethylene oxide and at | east one al kyl ene oxi de

havi ng at | east three carbon atons i13the nol ecule, where the 10 m xture
has an et hyl ene oxi de content of at |east 98% by weight, based on the
mxture, is ¢d. in each case in an anount of not nore than 40% by

wei ght, based on fhe weight of the polyether alcohol, onto the initiator
subst ance and subsequently at | east one al kyl ene oxi de havi ng at | east 15
t hree carbon & ®edyehhehealasheduveidr cannbstpierasedebhyt Bre-operidge and at

| east ore al kydcAyeenxt aiei dravifngthyldrensikitarael atalbesat abrermlkylehe

nol ecul e, \Ahero%uheehmrrﬁ@raec hasse m&u&b@ﬁ faﬂo&@e iaxtRe mrétcﬁm& @;fltc20% by
wei ght, based 00t g%mﬁﬁft [{@iaks aﬁ&%@aﬂ es? iitelheéé%ﬁ%‘%h

cyani de 20 comnpouyn et her as c alned
inclaimil, wieMHup ?ofgleé:ﬁ‘é' eB?l?i’éldsebﬁP I%ﬁel d8ne| CefBi%%i de or
any mxtures ofaviag pbakeastushaee terrhankptent Jdkltéésmﬁ%ﬁ%?]cﬁ‘reéfham thed as
25 al kyleene owiicesrhakasmcpratethglete tdwide canbot atfoat leasthéd8inblecul e. 3.
A pol yet her ah&alak, apagddigre@he mitin®, 1is Wkied, N ifr 0pyh aiise Qxi de i s used

as al kyl ene O)Qng%nteaxlfnxgo@tmolr@aﬁﬁaﬁ woﬁze b(ja'&@ﬂfht BQaatean@n i4hd B igRE &gt e.
4. A pol yether_, al cotﬂo

r Iene OXIde
i s-added on atFh&° eﬁﬁthffr aﬁ‘cogﬁgi ?5%% %\mtﬁa%og Eé?g’ Biol™® as cl ai med
in claima4, widbserusnhdxidfudeagk ‘i@maﬁﬂfya\ﬁ?ﬁkﬁx% EFﬁW%rPet d%P8E, Dbased on
the weifht of thriee parhen msiomgl éphihe modegdbe o Bixtiee afd eshylfee chain.
6. A process fcarider eparandeaskyehdedlipileabodsidyy haviggoperiawgt 40ree
pol yneri zati o a@bofit BYbRNE O XhdemaikbAle,| fRSEe AN AlikYhLOhLXialRaRedimg at
| east Lhree cap %%&eﬁa%la@ cgggew@w'o% Bgtﬁeldﬂ"cfuﬂﬁgégr@{ dndl ti ator

subst ances, [1se yg oxi d f ethyl ene
oxi de and at PIEOanaET eR8r o"3‘<n eat 5??\% ar Mea %m?%recyggrgon at ons
in the %5 nol é’(S’EHPQ“n%é? é’sﬂﬁ’eam %A Stas an et hyl ene oxi de content of at

| east 98% by wei ght, based on the mixture, in each case in an anount of
not nore than Me¥ilbyther giicohbasas craiimed weigltinl 17 WG 2004 rbpylene

oxide, butylene oxide, isobutylene oxide or any mixtures of
at least two of the alkylene oxides mentioned are used as

25 alkylene oxides having at least three carbon atoms in the
molecule.
3. A polyether alcohol as claimed in claim 1, wherein propylene
oxide is used as alkylene oxide having at least three carbon
30 atoms in the molecule.
4. A polyether alcohol as claimed in claim 1, wherein ethylene

oxide is added on at the end of the chain.

35 5. A polyether alcohol as claimed in claim 4, wherein a maximum
of 15% by weight of ethylene oxide, based on the weight of
the polyether alcohol, is added on at the end of the chain.

6. A process for preparing polyether alcohols by ring-opening
40 polymerization of ethylene oxide and at least one alkylene
oxide having at least three carbon atoms in the molecule onto
H-functional initiator substances, which comprises adding
ethylene oxide or a mixture of ethylene oxide and at least
one alkylene oxide having at least three carbon atoms in the
45 molecule, where the mixture has an ethylene oxide content of
at least 98% by weight, based on the mixture, in each case in
an amount of not more than 40% by weight, based on the weight



of the polyether alcohol, onto the initiator substance and subsequén?lNAR 2004
addi ng on at | east one al kyl ene oxide having at |east 3 carbon atons in

the nolecule or a mxture of ethylene oxide and at |east one al kyl ene

oxi de having at least 3 5 carbon atons in the nol ecule, where the m xture

has a maxi mum ethyl ene oxi de content of 20% by wei ght, based on the

m xture, and at |east one nultinetal pyani de corrpound Is used as catalyst.

10 7. A process cl_ai erein.at ast one_basic_.conmpound
is used as cat® ?f ly?ﬁher COhml o?V{] t%gt ﬁnjr%lnagcor PRI A he

m xture of et h‘?"‘F%WI 48 %?FH”%% °Pe5§tl%3rFé'f OQFk?/]r]@Hé"&xPHéd%alﬁwgaPtl east
3 carbon at onsléastt e capbbecaiams whetke thd eguke uee shad xanret ¢l lesry lerede

content of 15 @tidecasid 28%dustvenghtlkprard oatidé eavingt HEelesyd @ t he
i nitiatog substancs, a%BHlsain 'ﬁ@ho@@@ui@»" tv)h%‘i&%h&m'}'t% ﬁ&’é@’%@; himused
as catal yst for ding o oxli, des avi feast 3

lpﬂl.ene led? con%en¥. epn;‘d:%(l}) o O

carbon atoms i thé ‘i'hyaeﬁg OXi and at | east
one al kyl ene BdH=H0 ﬁ&@u% lﬁasl‘:e%? w1 IMESAL FXRTE dencPRROYRS déuMEedunner e
the mxture has catgdyishum et hyl ene oxi de content of 20% by weight, based
on the mxture. 8. A process for preparing polyether alcohols as clained in

25 clai jp4;, wheriideedk heasiaialRe RASELa GPEROWRErd & %&e@e%w@&@la@&cfor the
addi tion of the.ﬁ%%'degs 9%&&1%5 cagé}%&e £d %Bé:.”fdé{ 1%th£ tﬂf %>$;' d e%Qd at

| east one al ky? oXi ul e

where the ni x‘i”ﬁrd? Ras© 'éef RIFEHES 0% aeethé' ﬁf‘@n‘fx’cﬂ‘e &P I@E\slre""ﬁ?%"ﬂ? 30

wei ght, based WR#‘P@%P%%@R diavdpgoat hkeasti Bi apbpos @ieManée thid at | east
one nul ti met almalesmilde whepowhe mixtiees s avacthyismef orideldiargemt blie

al kyl engs oxi deatore@xitdess ey ivegdgat, bessd od €Be hRiktakkenSon€o tde nol ecul e or
the mxture Oflnﬁlﬂbﬁnéuﬂé%ﬁ%eangn&taﬂ el%%fstogﬁe %dﬁ)&'ﬁ@@ai’x&% iRRVing at 35

| east 3 car bon af (%{Il%dl Qst ne alﬁegg g Ef %)r a gl% ﬁﬁlutge gfk&alene Oény?

et hyl ene oxi de"Con

| east one basi¥ éB‘d',S‘BﬁnHaYJs“%%dlﬁgs a & ?Pn PHMs, 38 KBS oRP SRR LS RY | ene
oxi de at the e¥te gfixthee coligthydeng. OWC}?oIayGrét heafs twhhe hakkinlene pradeced
by reackong podwingoeyabedss wichhboonpaumnsddinhaie mplatuleasthdmo thedr ogen
atoms whi ch ang £eaet h¥e 4 VEditunSEENPIAEL odl 8¢ Rfontehier 8F M @& hﬁpl yet her
al cohol as cl a&;é%qltl NLA0N4 UYn ¢hel BBxdudd S is used as conpound having at

| east two hydrogen atons which are 45 reactive toward i socyanate groups.

8. A process for preparing polyether alcohols as claimed in

25 claim 4, wherein at least one basic compound is used as
catalyst for the addition of the ethylene oxide or of the
mixture of ethylene oxide and at least one alkylene oxide
having at least 3 carbon atoms in the molecule, where the
mixture has an ethylene oxide content of at least 98% by

30 weight, based on the mixture, onto the initiator substance
and at least one multimetal cyanide compound is used as
catalyst for adding on the alkylene oxide or oxides having at
least 3 carbon atoms in the molecule or the mixture of
ethylene oxide and at least one alkylene oxide having at

35 least 3 carbon atoms in the molecule, where the mixture has a
maximum ethylene oxide content of 20% by weight, based on the
mixture, and at least one basic compound is used as catalyst
for adding on the ethylene oxide at the end of the chain.

40 9. A polyurethane which can be produced by reacting
polyisocyanates with compounds having at least two hydrogen
atoms which are reactive toward isocyanate groups, wherein a
polyether alcohol as claimed in any of claims 1 to 5 is used
as compound having at least two hydrogen atoms which are

45 reactive toward isocyanate groups.



