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case of conventional catalysis using 0050/50643 2 _
_ Owing to their sometimes very low molecular weight, they are
25 volatile and thus increase the total content of volatile
constituents in the polyether polyol and in the polyurethanes
produced therefrom, in particular flexible polyurethane
foams.

30 They act as chain terminators in the production of the
polyurethane because they delay or reduce the crosslinking of
the polyurethane or the buildup of the molecular weight of
the polyurethane. ‘

35 It is therefore very desirable in industry to avoid the
unsaturated constituents as far as possible.

One way of preparing polyether alcohols having a low content of
unsaturated constituents is the use of multimetal cyanide

40 catalysts, usually zinc hexacyanometalates, as alkoxylation
catalysts. There is a large number of documents in which the
preparation of polyether alcohols by means of such catalysts is
described. Thus, DD-A-203 735 and DD-A-203 734 describe the
preparation of polyether alcohols using zinc hexacyanocobaltate.

45 The use of multimetal cyanide catalysts can reduce the content of
unsaturated constituents in the polyether polyol to about
0.003-0.009 meq/g - in the case of conventional catalysis using
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Thus, it has been found that polyether alcohols having a random
end block of propylene oxide and ethylene oxide which have been
prepared by means of multimetal cyanides as catalysts have a
significantly higher reactivity than polyether alcohols of the

30 same composition which have been prepared by means of potassium
hydroxide as catalyst. This increased reactivity, which is
attributable to a higher primary hydroxyl group content, causes
considerable problems in most applications of such polyether
alcohols.

35 .
Thus, WO 97/27,236 (EP 876,416) describes a polyether alcohol for
use in high-elasticity flexible foams, which polyether alcohol
comprises an inner propylene oxide block which makes up not more
than 35% by weight of the total amount of alkylene oxide and one

40 or more external blocks of ethylene oxide and propylene oxide
containing at least 2% by weight of ethylene oxide, and the inner
block is catalyzed at least partly and the external blocks
completely by means of multimetal cyanide catalysts. However,
such polyether alcohols are, as mentioned above, significantly

45 more reactive than commercial base-catalyzed polyether alcohols
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However, it has been found that polyether alcohols which have
been prepared by means of multimetal cyanide catalysts and to
which the compounds described in EP-A-654 056 have been added
30 cannot be used for producing flexible polyurethane foams. In
particular, foams produced in this way displayed poor curing
behavior with pronounced crack formation. In addition, such
flexible foams have an insufficient open cell content.

35 It has now surprisingly been found that polyether alcohols
prepared by means of multimetal cyanide catalysts have the same
reactivity as polyether alcohols which have the same proportions
of ethylene oxide and propylene oxide in the polymer chain but
have been catalyzed using potassium hydroxide if a propylene

40 oxide block is incorporated at the end of the polyether chain of
the polyether alcohols prepared by means of multimetal cyanide
catalysts.

The present invention accordingly provides polyetherlalcohols
45 which can be prepared by catalytic molecular addition of ethylene
oxide and propylene oxide, wherein at least one multimetal
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In the polyether alcohols of the present invention, preferably at
25 least 80%, particularly preferably at least 90% and in particular
at least 95%, of the total number of hydroxyl groups are
secondary hydroxyl groups. The content of unsaturated
constituents is preferably less than 0.015 meq/g. The value was
determined tritrimetrically by means of the iodine number
30 measured in accordance with the BASF Schwarzheide GmbH standard
test method PPU 00/03-12.

The molecular addition of the end block of alkylene oxides having
at least three carbon atoms, in particular propylene oxide, can

35 be carried out in various possible ways. Thus, it is possible to
prepare polyether alcohols having a purely blockwise arrangement
of the alkylene oxides. In this process variant, only one
alkylene oxide is metered in at a time, followed by the next, and
so forth. According to the present invention, a pure propylene

40 oxide block is added on as last block.

In a further preferred variant, a pure alkylene oxide block,
preferably propylene oxide, is, if desired, first added onto the
initiator substance, followed by metered addition of a mixture of
45 ethylene oxide and propylene oxide, with the ratio of ethylene
oxide to propylene oxide being able to vary over the time of
metered addition or preferably remaining constant, and, at the
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The polyether alcohols of the present invention usually have a
functionality of from 2 to 8, preferably from 2 to 4 and in

30 particular from 2 to 3, and an equivalent weight of greater than
500 g/mol. Initiator substances used may be relatively high

- functionality initiator substances, in particular sugar alcohols

such as sorbitol, hexitol and sucrose, but are usually
bifunctional and/or trifunctional alcohols or water, either as

35 the individual substance or as a mixture of at least two of the
initiator substances mentioned. Examples of bifunctional
initiator substances are ethylene glycol, diethylene glycol,
propylene glycol, dipropylene glycol, 1,4-butanediol and
1,5-pentanediol. Examples of trifunctional initiator substances

40 are trimethylolpropane, pentaerythritol and, in particular,
glycerol. The initiator substances can also be used in the form
of alkoxylates, in particular those having a molecular weight M,
in the range from 62 to 15,000 g/mol. These alkoxylates can be
prepared in a separate process step, and it is also possible to

45 use catalysts other than multimetal cyanide compounds, for
example alkali metal hydroxides, for preparing them. When using
alkali metal hydroxides for preparing the alkoxylates, it is
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The multimetal cyanide catalysts used in the process of the
present invention usually have the formula (I)

30
M1, [M2(CN)p(A)cla + £MgX, - h(H20) - eL (I)

where
35 M is a metal ion selected from the group consisting of Zn2+,
Fe2+, Co3+, Ni2+, Mn2+, Co2+, Sn2+, Pb2+, Mo4+, Mo6+, Al3+,
V4+, V5+, Sr2+, W4+, W6+, Cr2+, Cr3+, Cd2+,
M2 is a metal ion selected from the group consisting of Fe2+,
40 Fe3+, Co2+, Co3+, Mn2+, Mn3+, V4+, V5+, Cr2+, Cr3+, Rh3+,
Ru2+, Ir3+

and M! and M2 are identical or different,

45



M is a nmetal ion selected fromthe group consisting of Fe2+, 40 Fe3+,
Co2+, Co3+008Q@A50643+, V4+, V5+, O 2+, C 3+, Rh3+, Ru2+, Ir3+ and ML and
M2 are identical or different, 45 0050/50643 7 A is an anion selected
fromthe group consisting of halide, hydroxide, sulfate, carbonate,

cyani de, thiocyanate, isocyanate, cyapate, carboxyl ate, oxal ate and

nitrate, 5 isA0a0090 SELAGHEY HLGH GI° 0L 0HPe GRS TRE D e iRE], 0°
hyd de, ‘Sul fat & , , o Fe e te,
carboxyl at e, oXNAHoFIgRd Ri15aHEs CPrbARare . CERL ISR IOCTREANRY sel otted

fromthe group Eaeyesetag cYanae, afebprilatal, derdinte apd: BhkLatest hers,
pol yethers, esters, ureas, amdes, nitriles and sulfides, and 15 a, b, c,

d, g and s ®re LfeHEAnIOnt Helledte@ EO6MAHY grbup CéSdistaal| ¥£ Nedltil,, and e
is the coordi ”%ﬁéﬂ%ﬂﬁ@%u?ﬁaé&)%hkﬂ@ﬂ%e,2Qy5ni§e,a dideyhRRLH] an integer
greater than oris?% %éat‘__ghg%)a% teh Egrgoi rlaaq__t |'ogxgiat%n§:npyggg£ag eater than

or equal to O. se Cco s ar € prepared’ by gener Aown ‘net hods by
25 conbi ni ng the aqueous solution of a water-soluble metal salt with the

aqueous sollut i okf of vatpexaiseieelipard sedestaddfrom theagrpup| eansdissing or
an aci d, l@nd adslf rdcohodserakidhyides, | ketorks,t behet®, qdllyethens, raptersaft er

the mixing of tieeds)oaaoblies) aitriles T Gaighines, i s usually used in an
anount of less than 1% by weight, preferably in an anmount of |ess than

0. 5% by wei hé, particularly preferably in an anbunt of |ess than 1000 ppm
and in particular in an anount of |ess than 500 ppm in each case based

on the wei ght of the polyether alcohol. 35 The process of the present

i nventi ob®i& Refer bl § 304 M ageochoselsisggthat tthrecompeyadi Bk cat al yst s
prepared byelmmtriceddyanesirdl, sallt and a cyanonetal lic acid as descri bed
in EP-A-862,947. Preference is also given to nultinetal cyanide catal ysts

whi ch 40 coqt ai { aGR! abBra R4t R nBhbeF ¥ RAt Qi&&ﬁ’d,di splay an X-ray
diffraction pattern as described in DE 97,42,978 or crystallize in a

nmonocl i nj ystem These.nultinetal cyanide catalysts are crystalline and
26 ; ¢

have, if t R, & SFFELPR PRy 18Eegek Frgadepntan oF eapplite () ang onetry

I n ' :
h is a fraction or an integer greater than or equal to 0.

These compounds are prepared by generally known methods by

25 combining the aqueous solution of a water-soluble metal salt with
the aqueous solution of a hexacyanometalate compound, in
particular a salt or an acid, and adding a water-soluble ligand
thereto either during or after the mixing of the two solutionms.

30 The catalyst is usually used in an amount of less than 1% by
weight, preferably in an amount of less than 0.5% by weight,
particularly preferably in an amount of less than 1000 ppm and in
particular in an amount of less than 500 ppm, in each case based
on the weight of the polyether alcohol.

35
The process of the present invention is preferably carried out
using multimetal cyanide catalysts prepared by combining a metal
salt and a cyanometallic acid as described in EP-A-862,947.
Preference is also given to multimetal cyanide catalysts which

40 contain acetate, formate or propionate and display an X-ray
diffraction pattern as described in DE 97,42,978 or crystallize
in a monoclinic system.

These multimetal cyanide catalysts are crystalline and have, if

45 they can be prepared as a single phase, a strict stoichiometry in
respect of the metal salt and the cyanométallic component. Thus,
a multimetal cyanide catalyst which is prepared as described in



respect of tal salt and the cyanonetal lic conponent. Thus, a

rrﬁl ltoi nmet al 95“?8966& al yst which |g prepared as described in 0050/ 50643 8
DE 197,42,978 and contains acetate and crystallizes in a nonoclinic system
al ways has a zinc:cobalt ratio of 2:1. Anong these crystalline multinetal
cyani de catal ysts, preference 5 is gigen to those which have a

platel et-1ibe 197 A29b9gYand edntiadns COM e ahaecéféﬁaﬂh%@ gh-di1 ke refers

Lo, a Par ] che, s gl fon A ENEAD €7 R TEELLIE Lok FES 1 e

t hi ckness of t parti ared I e useh am)r]Lo ous flnlolI ;
nonstoichionetric nultinetal —cyanide catalysts, the use of crystalline an
st oi chi omet MReRY hhegenerystalldseqmulbingtal sYpaide iatadyahs agereference

tail ori ngSois giwens¢oj hesatwhichr hevera rladedeat+hije storpbblogy nakethib
possi bl et comvenitd whéesémtﬂﬁtpmleynmkeza:tef@@saséla\/@a&\%&bﬁésw&ué:hu@%ﬂ 15

lead, for exAdmidhgthOat8emd:d PRahORiPE dinda WRL SR Anels! BBt enO! YOI s. The

reaction c apﬁl&%r ried out continuously or batchw se. After the reaction
is conplete, the unreacted nononers and vol atile 20 conpounds are renoved
fromthe_reaction m xture, usually by means of distillation. The catal yst
may rematf FomRared,spyEhedise Qicamerphons and nenskiahipmetnie quwlttimetal
exanpl e by eramidefcathilystsut ithe uBé Af omymtiadhine el estotibkiqadysicher

al cohol s of mbhieingtede oyanide ita0gs8s chay aher ab{ra/nifa@%:ﬁ:ﬁdt%éﬁorlng of

pol yi SOCyanﬁﬁt?SscIIQ.cﬂls‘!‘.Ste PO EERaRRS swf%t:ef é@hycﬁﬂ!eyrhﬁﬁé ﬁ% C Oams

Lher o ast g o RO Wnbbeine Kbt st LLEKLL LAY LULEL

:_ﬁ(rj?w dugsli):l a’gt XY e'o ° Fhfeeggﬁg“"’l% 8ify’é’f?1tbr‘“°§'leEBF16¥swe%ﬁ?ﬂbrdl ng to

t he present R+ on or in admi xture with other conpounds contai ni ng at
|l east two active hydrogen atoms. Polyisocyanates which can be used here
are all isothanaaetibaveay b cavpied B &ontRAYGIETE o BdPEhwisd NAfter
nol ecul e. | thé SreRR%3bh! €5 tddm %%eelEii@ruxﬁléaehé&':ﬁodo%%&)éaﬁﬁ&e& f%%l as
hexaret hzbe@&updiidd%%itér@éﬁo Dk}oﬂftﬁé%%ﬁgtggs RIS VAIE NS
preferably ﬁl tes ?Ufh as ene ll [

di phenyl metila ?i 'at z Bt M3 E‘g By ﬂéﬁ?\‘m hane’

di i socyanat oPVBhH'Iy’rEp(S‘ISVﬁ% YiyFeRyedn o f9r sexampigt by peangiof\VDl ). |t

i s al so posEiMiratignyse |socyanates which have been nodified by
I ncorporation of urethane, uretdione, isocyanurate, allophanate,

ur et oni neseadiikbntioned above, the polyether alcohols of the present

invention are preferably reacted with polyisocyanates to give
polyurethanes, preferably polyurethane foams and thermoplastic
polyurethanes, in particular flexible polyurethane foams. Here,
the polyether alcohols of the present invention can be used

30 individually, as a mixture of at least two polyether alcohols
according to the present invention or in admixture with other
compounds containing at least two active hydrogen atoms.

Q»-a

Polyisocyanates which can be used here are all isocyanates having

35 two or more isocyanate groups in the molecule. It is possible to
use either aliphatic isocyanates such as hexamethylene
diisocyanate (HDI) or isophorone diisocyanate (IPDI), or
preferably aromatic isocyanates such as tolylene diisocyanate
(TDI), diphenylmethane diisocyanate (MDI) or mixtures of

40 diphenylmethane diisocyanate and polyphenylpolymethylene
polyisocyanates (crude MDI). It is also possible to use
isocyanates which have been modified by incorporation of
urethane, uretdione, isocyanurate, allophanate, uretonimine and
other groups, referred to as modified isocyanates.

45



ot her groups, referred to as nodified i socyanates. 45 0050/50643 9 As
corrpounds mwmhl n at |east two isocyanate-reactive groups and can be
used in admixture with the polyether alcohols of the present invention, it
IS possible to use am nes, nercaptans and preferably polyols. Anong the
|é)ol yol's, polyether 5 pol on s and pol yegter polyols have the greatest

i ndustrial »J g gbaﬂag whidh eehwmeart ﬁahxela,dl&%@c Qha 8 Gl4itige
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whi ch are r r‘t\éﬁceto'l'@édel%@@ﬁéﬂ%cﬂ.y@leuﬁ§e&|ﬁﬁ' ipRoldudenghai n ext enders
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ic
S

blfunctlon

nes an ecul. range
from 60 to FgY e af @ﬁf g A etgﬁsﬁn °Xl 5d andiy%/\/eﬁéo:gylgag
conpounds %%l oR Srﬂ" ”E’r?elalté’ScF?W er Belyestar Pﬁ yq %t hane
react i onl@mrerusvaddyt prenared DMee%thtﬁlngtm eof aodyfupctignal

pol yur et hanescbdeydde aeidd ywsithapbyyfwnidtignbl oadewhadgent s, and al so
m xtures thereof. Physically acting blow ng agents used are hydrocarbons

having fr o RudchRabosAlaling et OHERR! 8o 20k meﬁoaase haicRgvEr om 2
to 6 carbon atoraslf,o%gnaeée HbA) F110 SpiShae, & cgaeﬁ e%aﬁs Y Car bon
Fal

di oxi de and‘io am,ne
corrpound% atief? w’&’tﬁwtb&?ﬁdge ?’FPJF?XFQ (’:GI%‘?S élrse'<';1Ia'tts 18A8F or

organi ¢ netRifwEtionpdupmines angder | akncholskhawing mlﬁsn}alamwt&napor
organi ¢ netkd mowgeodfinds 60 cudéd.as catal ysts. Suitable organic netal
conpounds are, for exanple, tin conpounds such s tin(ll) salts of organic

car boxylic jg”ﬂE%wf% gag&h{ﬁ"d& aggtﬁgﬁélﬂy RabL PQﬁQQQEandyéded mpounds

et hyl hexggoat eyl PLAlLLl. | AVLgLe o AR %eggega%,{;wo@ oy %%a 3 o
A

organic car‘%

|
di | aurat e, E?Bcf%/ﬁ’}ﬂnt iaﬁdnﬁ#%a’t”(%%na ol H%ﬁ:é‘l
organi c am PRYUHEIhGREPy krawn @R shmqﬁéef afking rl?Jé’EWrﬂ‘BaﬁﬂWétsr and
1, 4- di azabi @ys0 efixtRreiotheret. Physinallymiagtinglibiaviyighegeytainiaed até
N, N, N, N - teydigtirbynet hyviane drofl Peto 6\.ddrbonNatdm ,f aaebhyhated anedi am ne,
25 hydrocarbons having from 2 to 6 carbon atoms, ketones, acetals,
ethers, inert gases such as carbon dioxide and/or noble gases.

Catalysts used are, in particular, amine compounds and/or metal
compounds, in particular heavy metal salts and/or organic metal

30 compounds. In particular, known tertiary amines and/or organic
metal compounds are used as catalysts. Suitable organic metal
compounds are, for example, tin compounds such s tin(II) salts of
organic carboxylic acids, e.g. tin(II) acetate, tin(II) octoate,
tin(II) ethylhexanoate and tin(II) laurate, and the

35 dialkyltin(IV) salts of organic carboxylic acids, e.g. dibutyltin
diacetate, dibutyltin dilaurate, dibutyltin maleate and
dioctyltin diacetate. Examples of organic amines customary for
this purpose are: triethylamine, 1,4-diazabicyclo[2.2.2]octane,
tributylamine, dimethylbenzylamine,

40 N,N,N’ ,N’'~-tetramethylethylenediamine,
N,N,N’,N’-tetramethyl-butanediamine,
N,N,N’,N’-tetramethylhexane-1,6-diamine, dimethylcyclohexYlamine,
pentamethyldipropylenetriamine, pentamethyldiethylenetriamine,
3-methyl-6-dimethylamino~3-azapentol, dimethylaminopropylamine,

45 1,3-bis(dimethylamino)butane, bis(2-dimethylaminoethyl) ether,
N-ethylmorpholine, N-methylmorpholine, N-cyclohexylmorpholine,
2-dimethylaminoethoxyethanol, dimethylethanolamine,



N, N, N, N -tetranethyl hexane-1, 6-di anm ne, di nmethylcycl ohexyl am ne,
pent anet hyl W%Péﬁ?ﬁiﬁet riamne, pentanethyldiethylenetrianine,
3-met hyl - 6- di met hyl am no- 3- azapent ol , di net hyl ami nopropyl am ne, 45
1, 3- bi s(di met hyl am no) but ane, bi s(2-di met hyl am noet hyl) ether,

N-et hyl norphol i ne, N-methyl mor phol i ne, 10\ cycl ohexyl mor phol i ne,

2- di met hyl a@%&ﬁ&iﬁéﬁéﬂﬂhﬂ@hgﬁiﬂi ,Jhanol am ne, 0050/ 50643 10

t et t hyl Iet anol am ne,
Nret hy 1 i S *ﬁ?‘?o “?ﬁmhrﬁﬁth ?‘iﬁ%ﬁ%ﬂbﬁ%ﬁ%& s1e,
N- di met hy! ain ’%ﬁfé‘l sthylbyt 33 nedialiigenet hyl am no) di - n- propyl am ne
i et nyl pB ng é'éﬁtﬁﬁg«ﬁfﬁzm&iﬁiﬂ%ﬁéﬁnﬁ hdror

i
'tlrlng( NyNP demprpemapimédpr& Re X adpyrlot Hh.aiaﬂﬂcyclo[z 2.2]octane,
4- chl or o- 2, élrﬁ’étf?@lbekafi\ﬁémwﬂ'ﬁl' aﬂlé‘ﬂﬂ In %Hﬁfgtﬁylégedlamlne and/or

2-am nopr op é}mmg Y”ns €3 Xglé? haZANRe . 1 i ni dazol e,

i gg:ESEL?E gp qﬂ-ﬁﬁﬁﬁ I “¥%Z&ré -methylamlnoeth )imidazole,
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and/ or 1-( B-aminvppopp¥tl , L-5rxribhtyl deittalzelepr ef erably

1, 4- di azabi cyahitjoethy2] achemya iandaes1é mi dazoles, particularly preferably
1-(3-am nopi_oayiﬁdb@tggzglg_dmhﬁ 1§1q1 1Pyl ) - 2-net hyl i m dazol e and/or 20

1, 4- di azabi ¢ cgn&nt% %gfﬁjz_gt}; aﬁ;{ﬁ& mﬁ?g? | bed can be used

| nd| Vi duil | n tures UXI e’s and/ or additives used

are, for %x%’\ # azglhe #1d/qY ame retardants, col orants,

fillers and}o 3T@1’1‘FPBF€PYPQ) -2 geppybimidagole;, prefersbdyary in i ndustry to

mx all stati4rdiarabdcials] 2v2.R ]othane aomforotmbdaidlespopyrsh@ylandyes t o

forma pol yptem“amwemt(&aaaﬁﬁo@rbpyp;nﬁiaa&o%;h t he pol yi socyanates to give

t he 30 pol %yu: &3 i@ opF pijL%@hPf.ﬂﬁ%} e E{ Sduced Pgttgeeo?g sho';n_:ly e
ol yu

met hod o 09V 4l ci} 5@99 ¥, miéﬁ?gan elglg At V}és*€ %

th bsi o i ng
rilat e(ralraissafS ‘% ré‘Ph‘éh%?“&'h(T tﬂéxb?’iﬁ?esses errpl oyed for this

pur pose may be found for
Auxiliaries and/or additives used are, for example, mold release

agents, flame retardants, colorants, fillers and/or reinforcing
25 materials.

It is customary in industry to mix all starting materials with
the exception of the polyisocyanates to form a polyol component
and to react this with the polyisocyanates to give the

30 polyurethane.

The polyurethanes can be produced by the one-shot method or by
the prepolymer method. The flexible polyurethane foams may be
either slabstock foams or molded foams.
35
An overview of the starting materials for producing polyurethanes
and the processes employed for this purpose may be found, for
example, in the Kunststoffhandbuch, Volume 7, "Polyurethane”,
Carl-Hanser-Verlag, Munich, Vienna, 15t edition 1966, 2nd edition
40 1983 and 3rd edition 1993.

It has surprisingly been found that, in the polyurethane systems,
the polyether alcohols of the present invention behave like
conventional polyether alcohols catalyzed by means of alkali

45 metal hydroxides.



exanpl e, in the Kunststoffhandbuch, Volume 7, "Polyurethane",

Car | - Hanser0QaPY 80648 ni ch, Vienna, 1St edition 1966, 2nd edition 40 1983
and 3rd edition 1993. It has surprisingly been found that, in the

pol yur et hane systens, the pol yether al cohols of the pr esent invention
behave |i ke conventional polyether alxphols catalyzed by neans of alkali

45 metal  hyggoxl dRessABPP1 oP 43 p@:iyoﬂ" Qﬂﬂi&:ﬂ ééé&ééégta)fbaggapgé 55%) J%ih\é’gk ch

have been PEERAIGT LT 8Nt JIULIVIE! dlof ot

| d=B Art ¥ EH 1hPEEPELEYR)| ded for
Biﬁﬁﬁcfﬂé Oﬁ%ﬁ% &ge BF‘y'h?‘éHFa]ﬂeWPS’érf"sheS@sﬁ@l‘:Y‘aH yniehuﬁﬁé HARRAGUSANSf 5
fl exi bl e sl flestiddie P@émire%f&ﬁ foams ; casmecighdy himHhee profvetiomiof t hese
pol yol s dBeflewitblsl lsdabstack-foame, averyl (¥ ropetede|Thad hifharesctivity of

particul ar fhesd [Poaydliabades adtoalbow terdek-2btai f-100kN6peASEdN dahe

Cafjal %’5' S, Ifé‘aﬂ@r tlncghi‘{:%éﬁfhlp%tl@kxgié sl 88@@ &%ﬂ%?{u%to' 8L J:lft?]aq ttlo a
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foans. Th@secth wonkgRtagesthe foamgngeenadsesogreatine athdheusamg) time, so
pol yet her athathdibe dbambeshipinksefhesepollyods. atdé therdfoventhsiitable for

i1l ustratedthy grtiucelibAVofIEIR%ABDEES1absebRRPESans ( GHERR! BS9idvaitalle
RTLE 51 e ety otk ) G0 Ll HhhRliher EREN B ShLve,
nol ecul a \]/@I6 %t %ﬁvﬁﬂggﬁﬁfé/ nmol were placed in the stirring autoclave and

adm xed th 0 8 g of a nultinmetal cyanide catalyst. The contents of the
aut ocl ave wEie Inyepgdeni erillustrgted thwdde Solloving etamplddOC under
reduced pressure for a total of 1.5 hours. At 125C, 3.5 bar of nitrogen

were introdeeapland cehparisonyf 2018.1 g of propylene oxide and 297.4 g
of ethylene oxide were subsequently netered in over a perlod of 5 hours 15

' 3. 0 th nd degassed
2t 105G angﬂé@rﬁé‘t"‘ﬁ‘gﬁ@s usd el %q‘ééo;‘r?oﬂ‘or* slened ahd 35289 0 X at s on The
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placed in the stirring autoclave and admixed with 0.8 g of a
multimetal cyanide catalyst. The contents of the autoclave were

25 made inert using nitrogen and treated at 110°C under reduced
pressure for a total of 1.5 hours. At 125°C, 3.5 bar of nitrogen
were introduced and a mixture of 2018.1 g of propylene oxide and
297.4 g of ethylene oxide were subsequently metered in over a
period of 5 hours 15 minutes. The mixture was stirred for a

30 further 30 minutes and degassed at 105°C and 9 mbar. The polyether
alcohol was worked up by filtration. The resulting polyether
alcohol had the following properties:
Hydroxyl number: 35.2 mg KOH/g;
Viscosity at 25°C: 934 mPas;

35 Zn/Co content: 3/6 ppm;
Primary hydroxyl group content: 10% (determined in accordance
with BASF Schwarzheide test method PFO/A 00/22-28)

Example 2
40
The synthesis was carried out in a cleaned and dried 10 1
stirring autoclave. At 50°C, 437.9 g of propoxylated glycerol
having a molecular weight M; of 400 g/mol were placed in the
stirring autoclave and admixed with 1.5 g of a multimetal cyanide
45 catalyst. The contents of the autoclave were made inert using
nitrogen and treated at 110°C under reduced pressure for a total
of 1.5 hours. At 125°C, 3.5 bar of nitrogen were introduced and a



Primary hydroxyl group content: 10% (determ ned in accordance w th BASF
Schwar zhei d0050£560648hod PFQ A 00/ 22-28) Exanple 2 40 The synthesis was
carried out in a cleaned and dried 10 1 stirring autoclave. At 50C, 437.9
g of propoxyl ated glycerol having a nolecular weight M of 400 g/ nmol were
pl aced in the stirring aut ocl ave and mxed with 1.5 g of a multinetal
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stirred for ﬁqémloio Fhé &R0, Spdpaassd

pol yet her alto Was wor d up by tration %{%e resu t| ng po yet %
al cohol hadPFRR® ?olr Owi ng gr&oertles Hydr oxyl nunber: 34.2 ng KOH g;
Vi scosity afly9sexylhdwmbeLs. X9 88éBntent: 4/ 9 ppm Primary hydroxyl

group cont eﬂﬂscgs/éi(ld@tteﬂh%@slonma%%br dance with BASF Schwar zhei de test.
met hod PRO AnDOé XZbridentExd/®lmppnd (conpari son) 15 The synthesis was carried
out in a cl epnmsryydiok9l gFoup cohitbht NBRYldREbaNEned i kacofdMap @ihat ed
gl ycerol hagjpgg %hﬁgyz@zgﬁlhért%ﬂv?%tthw ﬂlﬁoﬁp%%ﬁ‘)% L3300) and 0.196 g of

propoxyl ated et hyl ene glycol mass o 50 g/ nol 20 were

pl aced in the Stll’l’ln% autog:lave and adm xed with 19.2 g of nultinetal
cyani de cat ZF9OPLe hd “OBRBEMR®)of the autocl ave were made inert using
nitrogenl8nd treated at 110C under reduced pressure for a total of 1.5
‘hours. At 1TBE spnthedmis whsncdrmigenouveir a rdljeadademcardimubsequent ly, over

a period of sgibriwyirdutoddaté! s2loy k3 68 koptxynaesy! él*@ldﬁa{rbﬂé" a2.37 kg
of a m xturge®bcuild: QleliQthMvPronﬁbSng/rfB(i 3%39 1urt O gf e%PY' ene oxi de
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filtrati @9 Y$he PHARY ARgt %IW&P%F‘&MW%&“%E@HW%WEB 132 g of

properties: multimetal cyanide catalyst. The contents of the autoclave were
made inert using nitrogen and treated at 110°C under reduced
pressure for a total of 1.5 hours. At 115°C, 3.5 bar of nitrogen
were introduced and subsequently, over a period of 3.5 hours,

25 firstly 3.45 kg of propylene oxide then 12.37 kg of a mixture of
10.5 kg of propylene oxide and 1.87 kg of ethylene oxide were
metered in. The mixture was stirred for a further 0.6 hour and
degassed at 115°C and 9 mbar. The polyether alcohol was worked up
by filtration. The resulting polyether alcohol had the following

30 properties:

Hydroxyl number: 47.4 mg KOH/g;

Viscosity at 25°C: 536 mPas;

Zn/Co content: 4/9 ppm;

Primary hydroxyl group content: 10 % (determined in accordance

35 with BASF Schwarzheide test method PFO/A 00/22- -28)

Example 4

The synthesis was carried out in a cleaned and dried 20 1

40 stirring autoclave. 2.0 kg of propoxylated glycerol having a
molecular weight M, of 400 and 0.196 g of propoxylated ethylene
glycol having a molar mass of 250 g/mol were placed in the
stirring autoclave and admixed with 19 g of multimetal cyanide
catalyst. The contents of the autoclave were made inert using

45 nitrogen and treated at 110°C under reduced pressure for a total
of 1.5 hours. At 115°C, 3.5 bar of nitrogen were introduced and
subsequently, over a period of 3.5 hours, firstly 3.45 kg of



Hydr oxyl nunber: 47.4 ng KOH/ g; Viscosity at 25C. 536 nPas; Zn/Co
content: 4/00BPABOPABNEry hydroxyl group content: 10 % (deternined in
accordance 35 with BASF Schwarzhei de test nethod PFQ A 00/ 22-28) Exanple 4
The synthesis was carried out in a cleaned and dried 20 1 40 stirring
autocl ave. 2.0 kg of propoxylated glyceggol having a nolecular weight M of

400 and 0. 196, ca‘ner)ésmaéy g LA o BhtSOho T 00, IO R
AD0KGGE Shbyibadoside® H?I?H%a‘aetﬁ Sy o2 et g of

mul timetal ’a
usi ng 45 ni PF%’Q@%&"PF%a‘t’%ﬁP Subsegreniige Adfed Ry Thee BdEER S Jfasy t ot al

of 1.5 hourstiyyed o€ a3farihrar & 6nhovnEnd degessed raldd3d&8C andl 9 mbar.
subsequens| $he qurduetpeas owbxied3up bpufltrhitiehl YTk 4eskdtohg OpG/drhed43 13
pr opyl ene osléi@alheﬁdlahé falmmagnbfélsg&l_cfs 10.2 kg of propylene oxide
and 1.9 kg ﬁ%dx’?c? g@ g}_l. Vel KRBl FL edin. 2.0 kg of propyl ene oxide
wer e subseq a g&%@gnﬁgxtur was stirred for a further 0.6 hour
and degasse té'C nd Fhe product was worked up by filtration.
The resul ti AB ?R) tﬁ'é‘i"- 22 COh@PMiad the fol | owing properties: Hydroxyl
nunber: 49, Hr#gemlwgroxvlsmn yoatertC: 5% 1dehemined/ihCoccondante wi2h55
ppm 10 PriBaSY Sultkharziikbide otgsic method . PES/A( doy22+A28)ed in accordance vm th
BASF Sc hWar'i-‘Bedé?Eértnﬂ.%E ORE NOLlindzS Ay8B4:32 28bupOcst&it] RBe! RfdIiyTR

hydroxyl gr gup, oM ke g@ SUOLNbondf UHES rBhot O MW%&ESM &agmé,lafe
react ed W|t % |chI 2 Qa %%Fy%anate(ﬁﬂp I'S re.acéir% ﬁﬁg uc

exam ned by af?spec rosc 87 R nefit® ¥e ut using a
Br uchner 15DEBCSHPSGARYs pERE (BRASITEMERE Yafe capEied (O piEiRgr ¢ BRRFRRSEondary
hydr oxyl gr BB s2 b peR sascurm@e@nt Ipecthe speotros, POma3y and sedondary
0050/ 50643 h¥droxyl groups appear as different peaks.

20
25
30
35
40

. 45



zZ ©
Hod& O
O o o "
|nmo-r
£ Z
m oz o@ .
® ° Og @) 082 082 082 082 GLT [unu] 3ybrey asTy
S-085° 0L SL oL 0L 0L [s] suty osTY
= _.70=5 9 0L 9 9 59 [s] oWty I9qTd
o -5¢ .,_M 6 6 6 6 6 [s] aw wess)
oL T _ 3TUN elep isa)
1 O O (@) w
-s5 © 01T 0TT 0TT 01T 0TT XopuT
°-_.=-8-, 1°L8% 1°L8% 1°L8% 1°68% 1°68% €° 8% ¥ 081 g3euednT
_o"8>- [6] [6] [5] [6] [5] [3]
o~ O" N Junoury Junoury Junowry JUNOoWy Junoury ODN usuodwod-g
.2 O
80 ' 4§ S 9° %S0T L°€S0T Z°€50T L €S0T Z°€S0T Te30%
0SS oF p°E S5 0°2 52 0°2 0 62 X
©
Sa ! MAvnm_ z°¢€ Z°¢€ Z°€ z°€ Z°€ 9Z5 T:€ — 90ZN:TOZN
= <o N (1] § 0T 01 (1)1 01 0 0LEZ 4ad
mm = 2 - 8¢ 8¢ 8¢ 8¢ 8¢ ££29 19%eM
O’ oo 0001 0001 000T Z Ly g Toktoq
O 0l — m/
- - 1B - 000T 000T €°8% ¥ TokT0d
| €355 (6] (5] (5] (5] [51] (6,
0zds < junoury junoury junoury Junoury junoury | HONSWINHO jusuodwod-y
SF_ooQ 9 ordwexa ¢ ordwmexe
< W nNuN.M 6 ordwexg g8 ordwexg L etduexg sAT3eaedmo)p | sar3zexedwo) s7dwexg
W M% — = @)
- AR 1 oTqeL
- o8 S o~
o< — = Z ©
X OO0 _
[a = o.
o ZZouw
_ w > = c_
o = m -
o 0O Qo
o828




u Ul
H H 0050/50643 15 vi b
4-1 "1 ~ md r-1 11)
NNO b, 44 Od O -l
00 Oof 44 m ae OO
DCr-1 Of". rim

PNONA4.) WV .Li
1
N

~ a
Otn
N W -
H N

m

CcrHrl Nz
QO
U

vV q
N
@)

[t) 01 r-|

LO co co v

04 0O
N
DC

ra Qo
Z

er

rl
i 7
DC DC DC X DC

owa
Oer MN N 8050/506
a%ri

d O0 +
-'tea v

tl1l

u;
N d;

psuTwIaladp 99 JIOU PTNOD sanfea - X
weoJ weoy weoy
pelIeo-9uTy | PeIIe0-9uly | POTTe0-oUTT sjoeId ug sS)oRIO Ug aouexesddy
1 gnosuabowol | /snosusbowol | / snosusbowoH
0€¢ 0t 0T 01 01 [ spuruz } K3T1Tgqeswasd 1TV
0€c 1§44 00z X X [¢] ssaupIey UOT3RIUIPUT
6¥ (34 LY X X [n] ‘8ousljisal punogey
L2 52 vz X X 131 | zoqze 30 oarssesducy
0Z1 vel 8C1 X X (%] uotyehUOTH
8L TL L9 X X (eay] yzbuazys oTTSUSL
Ty 6°¢ 8°e X X leay] yabuaays mbﬁmmoﬂ%nﬂouh
(A8 14 S*He L°¥¢C 0°%2Z 9*'¥¢ HmE\mu: A3Tsusp weog
sLz sLT SLT SLT 0LZ [} o

g 1e37e JybTey °STH




a.adPdPz al4da InU'4 0 4 mq 4443 1TO0OO0Otorl commrl 8.0
Fu-1 4-- 0050584300 CT m-el mOrl11.1'S-r 4) 0Clr. m10 b O H
O O'OR® 10 mroR aocw.0VFdOl -r1000r-1 ONI~rl P4 HWLn
OC Ha 1 MDC 0050/50643 16 Exanples 5 to 7 Production of the _
pol yi socyanat e pol yaddition products ¥6The starting materials indicated in
Table 1 apart fromthe isocyanate Lupranat(r) T80 A (BASF

Akt i engesel schgft) were intensively mxed. The Lupranat(r) T80 A was then
added whi | PFi AgtAnt the reaction mixture was poured into an open nol d
10 (400 x 400 x 400 mm in which it foamed to give the pol yurethane foam
The foam nPmsugatind oficther ppdyisesyafatehpolpaddittiing ppedyatset hane f oans
are |ikewsse shown in Table 1. Polyol A: Polyetherol prepared as described

in Exanpl e ghe %@agghﬂglmé%erpgh¥eiﬁﬁ¥égteﬁrgﬂaféﬁ&éa 9 §f£'£%§% LeExanple 4

Lupragen(r); 2 ropylene

gl ycol (67%% E% 41'%3{6&% &gsg Ioisc Bzﬁsg)gﬁt fhﬂﬁib% )

Bi s( 2- di net é‘r’ﬁlHS ¥ ifH5e%t 8P PoRiAnaty TP gngpddesd whidey (BASF

Akt i engesel $&i@rdng) andsthe east %9n zgtxtpm(wg mqedofm'e@mn peanaptdaci d

( Gol dschh@ dt40AGKk #8Qoxt 40N mim)BEn 28vixh Sitl Foamed stcalyiilvezele @lypEetHandn dt

AG) Lupranatdan). T88: f@ading’ dathohyd efie PropeEyElor KhEttésulting
polyurethane foams are likewise shown in Table 1.

Polyol A: Polyetherol prepared as described in Example 3
15 '
Polyol B: Polyetherol prepared as described in Example 4
Lupragen® N201: 1,4-Diazabicyclo[2.2.2]octane (33%) in
dipropylene glycol (67%) (BASF
20 Aktiengesellschaft)
Lupragen® N206: Bis(2-dimethylaminoethyl) ether (70%) in
dipropylene glycol (30%) (BASF
Aktiengesellschaft)
25 '
Kosmus® 29: Tin(II) salt of ethylhexanoic acid

(Goldschmidt AG)

Tegostab® BF 2370: Silicone stabilizer
30 : (Goldschmidt AG)

Lupranat® T80: 2,4-/2,6-tolylene diisocyanate mixture
( BASF Aktiengesellschaft)

35 |Test Standard
Foam density DIN 53420
Tensile test

-tensile strength DIN 53571
-elongation
Compressive set DIN 53572

40 [Rebound resilience DIN 53573
Indentation hardness | DIN 53576
Compressive strength | DIN 53577

45



(BASF Aktiengesellschaft) 35 Test Standard Foam density DI N 53420 Tensile
test -tenS|¢Q5Q(56693h DIN 53571 -elongation Conpressive set DIN 53572 40
Rebound resilience DIN 53573 Indentation hardness DIN 53576 Conpressive
strength DIN 53577 45 0050/50643 17 We claim 1. A process for preparing
pol yet her al cohols by catalytic 5 addj4ion of ethylene oxide and _
propyl ene: oxide onto H-functional initiator subs\t ances, wherein at |east
one nulti taI ani de conpound is used as catalyst and a block of an

al kyl ene o lrﬁié'i ng at least three carbon atons in the nolecule is added
on at the end of the chain. 10 2. A process as clainmed in claim1, wherein
the bl ock of.an® pridegsgn§onxpriparingngotyetheasalebhels dar babazytis in the
nol ecul e Sekes addiftieom Bft etilénay ontid@dndporobelénd dximssntef t he

pol yether al cohmlfunkidnaf PEOCRTOrASubteidERe,! InetéidNak :MQQ&%ﬁlet he bl ock

of an alkyl enem@i(g_ gvbggnﬁfﬁ c«g@f’gﬁagreﬁe ulcs%r bgg gé?a ? %t?r]%}&cul e

makes up from 2

al cohol . P 20 4. pa}rb é’ 5§e decfaying |k ﬁfe s V\F@F"é? rFattll?é’an RS o¥ an

al kyl ene oxi de HB&inRjestlechsaddedeencat e #ngneti the inhaimml ecul e makes up
from5 t3015% by wei ght of the total mass of the polyether alcohol. 25 5.
A process a2. claipmitess akachaimed\iar elain he &hbyémetmlbdackhaflém -at

| east three cargpgyan@Texife (K i BEULEadtS th@%@p¥$% Qids- e A

| ai e tede€ o) nunber of
E;gfgijl aZr gug!sopr q;seerpl’toﬁtfi h]uepgc%l%o%l Ehiéél > a %g'hggg%fr’% qsfteg"g'ﬁdg?%a c?xyl
gr oups. 15

3. A process as claimed in claim l, wherein the block of an
alkylene oxide having at least three carbon atoms in the
molecule makes up from 2 to 20% by weight of the total mass
of the polyether alcohol.

20 :

4. A process as claimed in claim 1, wherein the block of an
alkylene oxide having at least three carbon atoms in the
molecule makes up from 5 to 15% by weight of the total mass
of the polyether alcohol.

25

5. A process as claimed in claim 1, wherein the alkylene oxide
having at least three carbon atoms in the molecule is
propylene oxide.

30 6. A process as claimed in claim 1, wherein at least 80% of the
total number of hydroxyl groups present in the polyether
alcohol are secondary hydroxyl groups.

7. A process as claimed in claim 1, wherein at least 90% of the
35 total number of hydroxyl groups present in the polyether
alcohol are secondary hydroxyl groups.

8. A process as claimed in claim 1, wherein at least 95% of the
total number of hydroxyl groups present in the polyether
40 alcohol are secondary hydroxyl groups.

9. A process as claimed in claim 1, wherein firstly a block of
propylene oxide units, then a mixture of ethylene oxide and
propylene oxide and then, at the end of the chain, a block of .

45 propylene oxide units are added onto the initiator substance.

R T




7. A process as clained in claiml1, wherein at | east 90% of the 35 total
Aunber of h?/Qﬁ 39643 oups present in the polyether alcohol are secondary
hydr oxyl groups. 8. A process as clainmed in claim1l, wherein at |east 95%
of the total nunber of hydroxyl groups present in the polyether 40 al cohol
are secondary hydroxyl groups. 9. A prigcess as clainmed in claim1, wherein

firstly a bi®ckn GfrocRe8P¥h €t ieldd9n UM 4 n 1t h@ge éﬂ;@h‘g grgﬁaﬁiibq% e oxide
pren

and propv ene alSung e, G el o LR RO e PR  12,e

.tsaeadqe%uonto_ CE
111111111111111‘1’&’fﬁff1£ﬂ“?‘? TEng ¥R QUSEe586 Azhe geteged paddiddoss as
claimed in claiitil RHERePFORHENS 6B bde i ioh befing it asiueedx aticthe erfde of

m xture 0% et hytlehaedeirdd addlitdoopyl ene oxide is reduced during the course
of the metered addition wuntil pure propylene oxide is being introduced at

the end of 15 thgoTyeehed attid10Unidd odh BY ¥ELRELoR!EONSL Lk off GRY De

prepared as cl Erqﬁ i:n_any. f.claims 1 to process
pr oduci ng pol yﬁé et aaﬁglg gyt? gle{)c'ti ng polyisocyanates w th conpounds

containing at |least two hydrogen atons which are reactive toward
i socyanalt® tfoubProcsssr EpF RIIUESIRE RPEITeShanes | by Zeaciténgt two hydr ogen
atons whi ch arpolwisocyenatesarithi sonyanatse coneapsimpray leastttweast 15 one
pf)l yﬁt Iher al th_tydxmg_eal atﬁi_ﬁd v'&Hi.c%J ar& ddactlive. tdiirdiSicRlyaRQtY ﬂﬁ{{s,A
al cohol s as cl ajE@dinN &b a&dh r QQP [ p a .
pol yur et hane, if RAr Li.gu ggcéﬂljhln )%i g‘lﬂ?{ 0 %S?Ethgé%é{{ g-'yr;ﬁ ﬂ?%?%% (]:aar?mﬁe

: ge f anrtgo'i)soéanz e groups comprise at least

produced.as clalned iin ¢ m
¥

Ceerri e 01919 PeLFPERSY |3cohel) ag alaimed in claim 11.

13. The use of polyether alcohols as claimed in claim 11 for
producing polyurethanes.

20 14. A polyurethane, in particular a flexible polyurethane foam,
which can be produced as claimed in claim 12.
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