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pol yol s using zinc hexacyanocaobaltate. The use of nultinetal cyanide
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25 produced therefrom, in particular flexible polyurethane
foams.
. They act as chain terminators in the production of the
polyurethane because they retard or reduce the crosslinking
30 of the polyurethane or the buildup of the molecular weight of

the polyurethane.

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

3s
One way of preparing polyether alcohols having a low content of
unsaturated constituents is the use of multimetal cyanide
catalysts, usually zinc hexacyanometalates, as alkoxylation
catalysts. There is a large number of documents which describe

40 the preparation of polyether alcohols by means of such catalysts.
Thus, DD-A-203 735 and DD-A-203 734 describe the preparation of
polyether polyols using zinc hexacyanocobaltate. The use of
multimetal cyanide catalysts enables the content of unsaturated
constituents in the polyether polyol to be reduced to about

45 0.003 - 0.009 meq/g; in the case of conventional catalysis using




2 potassium hydroxi de, about 10 tinmes these anmobunts are found (about 0.03
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WO 94/03519Y proposes adding alkali metal oxides and hydroxides

and/or alkaline earth metal oxides and hydroxides in an amount of

from 0.5 to 10 ppm to the peolyether alcohols prepared by means of
30 multimetal cyanide catalysts after removal of the catalyst.

However, it has been found that polyether alcohols which have
been prepared by means of multimetal c¢yanide catalysts and to
which the compounds described in WO 94/03519 have been added

35 cannot be used for producing flexible polyurethane foams. The
foams produced in this way have severe cracks running through the
entire test specimen. In addition, severe dark-brown
discoloration of the foam specimens is observed.

40 If the addition of metal compounds to polyether alcohols which
have been prepared by means of multimetal cyanide catalysts is
omitted entirely, their reactivity is, as indicated above,
insufficient. Crack formation occurs in many cases. If the amount
of catalyst, in particular the amount of tin catalyst, is

45 increased, crack formation can be prevented but the foams are
usually closed-celled. The foamability of the polyetherols is
regarded by the foam manufacturer as being better if the amount




usual ly cl osed-celled. The foamability of the polyetherols is regarded by
t he foam manufacturer as being better if the amount 20 OCT 2003 3 @f0) 8(M2003
catal ysts added to the A conponent conprising polyols, catalysts, blow ng
agents and auxiliaries can be varieg over as wde as possible a range
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25 active hydrogen atoms, wherein the compounds containing at least
two active hydrogen atoms which are used are polyethercls which
can be prepared by addition of alkylene oxides onto H-functional
initiator substances by means of multimetal cyanide catalysts and
to which metal salts are added.
30
The invention also provides polyurethanes, in particular flexible
polyurethane foams, which can be prepared by reacting isocyanates
with compounds containing at least two active hydrogen atoms,
wherein the compounds containing at least two active hydrogen
35 atoms which are used are polyethercls which can be prepared by
addition of alkylene oxides onto H-functional initiator
substances by means of multimetal cyanide catalysts and the
reaction is carried out in the presence of metal salts.

40 The metal salts used are preferably cnes of the formula
M(A+)} X (B-), where

M is an alkali metal or alkaline earth metal, an ammonium ion,
boron, aluminum or hydrogen and
45
X is an organic or inorganic anion, where



45 X is an organic or inorganic anion, where 2 0 OCT 2003 4 A+ is the
val ence of the cation, B- is the valence of the anion and a and b a0&)CT 2003
integers, 5 with the proviso that the conpound is electrically neutral.
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where n = 1-20

and their mixed salts and mixtures, where
20
At is the valence of the cation,
B- is the valence of the anion and
a and b are integers,

25 with the proviso that the compound is electrically neutral.

Particular preference is given to salts of the formula M(A+) X(B-),

in which
30 Mia+)= Li*, Na*, K*, NHy*, MgZ+, Ca2*, and
X(B-)=  F-, Cl-, Br-, I-, NO3-,HCO3~, CO3%-, HSO4~, S042-, HyPO4-,

HPO42-, PO43-, (OCpHzn+1)~, (CnH2n-102)-+ (Cn+1H2n-204)%"
where n = 1-20
35
and their mixed salts and mixtures, where

At is the valence of the cation,
B- is the valence of the anion and
40 a and b are integers,

with the proviso that the compound is electrically neutral.

Particular preference is given to potassium salts, in particular
45 potassium chloride, potassium phosphate and potassium acetate.




The salts are preferably used in an anbunt of fromO0.5 to 50 ppm based on
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The preparation of the polyether alcochols is carried out, as

25 indicated above, by catalytic addition of alkylene oxides, in
particular ethylene oxide, propylene oxide, butylene oxide,
vinyloxirane, styrene oxide or mixtures of at least two of the
abovementioned alkylene oxides. The use of the catalysts
according to the present invention is particularly advantageous

30 in the addition reaction of propylene oxide, ethylene oxide and
their mixtures.

Initiator substances used are, as indicated above, H-functiocnal
compounds. For preparing the polyether alcohols of the present
35 invention, preference is given to using bifunctional and/or
trifunctional alcohols, preferably ethylene glycol, diethylene
glycol, propylene glycol, dipropylene glycol, 1,4-butanediol,
glycerol, trimethylolpropane, pentaerythritol, water or any
mixtures of at least two of the compounds mentioned.
40
The multimetal cyanide compounds used as catalysts have the
formula

M1z[M2(CN)p(RA)cla * eL - £ H30 (L),
45
where



2000120036 M is anetal ion selected fromthe group consisting of
Zn2+, Fee+, Co3+, Nit+, M2+, Coe+, Sn2+, Pb2+, Mo+, Mb+, A13+, V44 0CT 2003
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Bat +, Cu2+ and m'xtures thereof, 5 N is a netal ion selected fromthe
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catal ysts usBtf*candb¥! xanday?aape phianticad deséiffemritn EP- A- 654, 302 or

EP- A- 743, 093. The catal ysts can also be X-ray-crystalline with an X-ray
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repared ei i n a
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aci ds as dech?‘?cH@(Tal fir ERY A2 f&%zcﬁ‘ﬁ’oxf @t?:at%iﬁilsatt§ 8af BJe € as powder or
as pastes. The use of 35 pastes is described in WO 97/26,080. It is also
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shaped to fogaat ahyabs S0Pt Nidd0 and0sghaned bodi es. The nol ecul ar
addi tion of the al kyl ene oxides is carrl ed out” under the cust onary
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preferably |fh‘-'”c"r¥é‘lraﬁae fromO to 10 bar and in particular in t he range
from#Pto 5 bar. The initiator substance/ DMC mi xture can be pretreated by
stripping 2 {3 @he hudBOB df coordinated ligands and,

f is the number of coordinated water molecules.

25 The catalysts used can be X-ray-amorphous, as described in
EP-A-654,302 or EP-A-743,093. The catalysts can also be
X-ray-crystalline with an X-ray diffraction pattern as described
in EP-A-755,716.

30 The catalysts can be prepared either from the alkali metal or
alkaline earth metal cyanometallates as described in EP-A-555,053
or from the cyanometalic acids as described in EP-A-862,947.

The catalysts can be used as powder or as pastes. The use of
35 pastes is described in WO 97/26,080.

It is also possible to use catalysts in which the multimetal

cyanide compounds are applied to or introduced into inert organic

and/or inorganic supports or shaped to form catalyst-containing
40 shaped bodies.

The molecular addition of the alkylene oxides is carried out
under the customary conditions at from 60 to 180°C, preferably
from 90 to 140°C, in particular from 100 to 130°C, and pressures
45 in the range from 0 to 15 bar, preferably in the range from 0 to
10 bar and in particular in the range from 0 to 5 bar. The
initiator substance/DMC mixture can be pretreated by stripping
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use 25 %h&h&{%ﬁrﬂs@h%éhcbbséigé(@@ﬁ}&% R/ 8? F@ﬁ‘cﬁ}@t '} bRNEfL %ﬁ?ﬂyﬁ”ate

(HDI') o L1 apate fer b

|socyan<[:{? %’uc af'S?W ne° dit (,efé ﬁflew’( f)he %er}éeﬁé %ne

di i socy&ﬁﬁ%e ’?m%‘-’eﬁlr ofif x 2B EQT sTentis Eﬁ?#nﬁ%ne di i socyanate and

pol yphenyl pol ynet hyl ene pol yi socyanates (crude MDI). It is 30 also possible
to uas hsofyanaiteal aWbbeh, heve heloretnedi hleshdds dineaeppraseémn of uret hane,

ur et di ORgvehSQGY HIRS @&efea&,ppmt%d wiE Bt S8 YR yaRde 88 hey p&roauaa, known

as mdib fgu a1 o0 ARG RS %tnd' eaé%,n s¢3gups wihi ch
are rea |soc te rou ur angs ngdmxture with
t he pol 98 ére Q?c?ﬁdl P2t aers Fxllﬁiﬁn? e 'S oSy bl e to use

ani nes ARACHERRaftgnBOLBBED 7 B6I Yot spreﬁﬁﬁﬁglf‘ﬁ%n‘b’cﬂny&@ bBol yet her

pol y@Psuaed idiisivad 15oPy ot amwetwne YOuk cethest copaayeds gontgdsindnce.
The pol get beastpalwolastisedhydrogrmodtomagpol yur et hanes are usual ly prepared
by base-catal yzed additi onof al kyl ene oxides, in particular ethylene oxide

T P e b S S T
o6l Sl coaied By

[ nct i,
ac di llpﬁ%%lg lsocyanates 'such as hexamethylenediisocyanate

{HDI) or isophorone diisocyanate (IPDI), or preferably aromatic
isocyanates, such as tolylene diisocyanate (TDI}, diphenylmethane
diisocyanate (MDI) or mixtures of diphenylmethane diisocyanate
and polyphenylpolymethylene polyisocyanates (crude MPI). It is

30 also possible to use isocyanates which have been modified by
incorporation of urethane, uretdione, isocyanurate, allophanate,
uretonimine and other groups, known as modified isocyanates.

As compounds containing at least two groups which are reactive
35 toward isocyanate groups, which are used in admixture with the
polyether alcohols of the present invention, it is possible to
use amines and mercaptans, but preferably polycls. Among the
polyols, polyether polyols and polyester polyols have the
greatest industrial importance. The polyether peolyols used for
40 producing polyurethanes are usually prepared by base-catalyzed
addition of alkylene oxides, in particular ethylene oxide and/or
propylene oxide, onto H-functional initiator substances.
Polyester polyols are usually prepared by esterification of
polyfunctional carboxylic acids with polyfunctional alcchols.
45



2 0001 2003 8 The conmpounds containing at |east two groups which are
reactive toward isocyanates also include chain extenders and/ or 20 0CT 2003
crosslinkers which can also be used if desired. These are at | east

bi functi onal am nes and/or al cohol s_havi ng nol ecular 5 weights in the range
from60 to 400. As bl ow ng agents, fse is usual |y made of water and
conpoundbie GATRPLRG® CPILSAA40Gt 2F A bEPaBEPPDIRIGD @ret REAGt ¥R Cti on
and ar ¢ownedt isovgarditelse adsar Lngudemtcdriial sxterdaerse aool/par et hanes, 10
known agrpBy¥sisréty wagichveahl avsH b dRds i f adéls tted. Nibelser age abler eof .

Physi Call‘e)ﬂs@%:%ﬂ?n@éﬂmarlg aR9ABE Sar‘ﬁﬁc}} AneoRY 9L Q‘Pé&ﬂ-ﬁg%olﬁé\éhﬁﬂ from2 to 6

car bog atorrE o%ianat ed h gcrngc ons4 @aw ng to 6 carbon atons,
ket on@s YSATRES| 11 B &P095n 498¢ such as carbon dioxi de or noble
gases. 15 Catal ysts used are, |n partlcul ar, am ne conpounds and/or netal
conpounds, blowpag tagants, heavys mes @ L lyamade anfi/ wrtest gadi compoaihds conpounds.
Parti culvfichr 8f €rfdueRdulsS agi YRE tempiriatgrknonntieridetinaned e AE 16 inar
orgam C 4Bt i\hepprmms t@s GehAt s snats.uasﬁblfogocr@ rgeﬁaxhegonpounds

are, exa ti.n op [ 1)..salt
car boxyﬁ(l %sph s:. a(i.(i g??f\%% ow:.%%_; éilﬁanét ato ml?{:g; %n
et hyl hekiRBEDE: a‘ﬁ&'stllcﬁ(l Shi%d SIoKIRT pHen aten Y9OSR

or gani c hedipgxfdem 2adiod$, Cér@fm i sy | Pﬁhoﬁl?%feﬁtchtfé’drﬁpl@ﬁ??%|1P13‘tll|f19aur at e,
di but yl firomnal eatée cazboandtdnocthdttdnesdi acetals. <Eherpl esdoinerigani c am nes
whi ch agg@se§Ushiealsy da@bohhiSoPid@e nabee §asad hyl am ne,

1, 4- qisazabi cycl of 2. 2. 2] octane, tributylamne, di rret hyl benzyl am ne,

N Natkgpbarsi o py' A Ger M AL ek eblag L b AR o ne

30 N, N, hex ﬁf cyc e
bont aneERPPARHIOMATL REEFLSRERG MR mﬁﬂyf % AAGE PERADLE, Meta
3- et hy FOBPERMaS hyRaLAE 18T aREpERHESICe dPnBiTRA 4iA NSFREpFPaTR neertiary
1, 3- bi s@aiines hyidiimeorgananenebils (@rgogpdhyamatedyisys) Suhbable
N- et l2pl BRERAROE | WeaNcorbbyha®r in/ ifoe, ehatyld oheday compphods neych s
2-di met hxh ﬁtm@éﬂ@%febb 88lc SHrBRbpyiet hangd A RE, tin(II) acetate,
tetrameghy fgatf@cm{:l n@&!hm Rleeth]@h@%gﬁx%génm Pﬁm&ayhswﬁpl affiane,
N_nEthylbn] | alts of org ni 3¥ % I% Q
f tlr%rpome,zgolig % etV éde%#ropylamne

N- di net
and) g SBPSEEtImEaEetarSopt Uiy edpngi Le AR IR,

25 loctyltln dlacetate. Examples of organlic amines whlch are
customary for this purpose are: triethylamine,
1,4-diazabicyclo[2.2.2]octane, tributylamine,
dimethylbenzylamine, N,N,N’,N’-tetramethylethylenediamine,
N,N,N‘,N’-tetramethylbutanediamine,

30 N,N,N’,N’-tetramethylhexane~1l,6~diamine, dimethylcyclohexylamine,
pentamethyldipropylenetriamine, pentamethyldiethylenetriamine,
3-methyl-6-dimethylamino-3-azapentol, dimethylaminopropylamine,
1,3-bis(dimethylamino)butane, bis(2-dimethylaminoethyl) ether,
N-ethylmorpholine, N-methylmorpholine, N-cyclohexylmorpholine,

35 2-dimethylaminoethoxy ethanol, dimethylethanolamine,
tetramethylhexamethylenediamine,
dimethylamino-N-methylethanolamine, N-methylimidazole,
N-formyl-N,N’'-dimethylbutylenediamine,
N-dimethylaminocethylmorpholine,

40 3,3’ -bis(dimethylamino)di-n-propylamine and/or
bis({2-piperazinoisopropyl) ether, diazabicyclof2.2.2]octane,
dimethylpiperazine, N,N'-bis(3-aminopropyl)ethylenediamine and/or
tris(N,N-dimethylaminopropyl)-s-hexahydrotriazine,
4-—chloro-2,5-dimethyl-1-{N-methylaminoethyl}-imidazole,

45 2-aminopropyl-4,5-dimethoxy-l-methylimidazole,l-aminopropyl-
2,4,5-tributylimidazole, l-aminoethyl-4-hexylimidazole,
l-aminobutyl~2,5-dimethylimidazole,




di et hyl pi perazi ne, N, N -bi s(3-am nopropyl)ethyl enedi am ne and/ or

tri s(N, N-di net hyl am nopropyl ) - s- hexahydrot ri azi ne, 20 0CT 2003
4-chl oro- 2, 5-di net hyl -1 - (N-met hyl am noet hyl ) -i m dazol e, 45

2- am nopropyl - 4, 5- di net hoxy- | - met hyli m dazol e, 1- am nopropyl - 2, 4,
5-tributylim dazol e, 1-am noethyl -4-hexylim dazol e,

1- ani no (ﬂ-ﬁ@lsoar-mwaﬁtaﬁoﬁemewlngleeslg'

1- ( 3- am hopr-epyhpp Loy hyimidagelbyandiatazol e, --(3-am nopropyl )i m dazol e
and/ or  1l-(3BaalhopPeAY) J2—ZetBly hihidd A zg) grepéga‘amﬁbl y

1, 4-di azaky @YLQEQLEC@CI%][QMZ&‘Q‘?O Qﬂ@radﬂo‘}aﬂﬁb?ézof@ét : rtﬁqglﬂfa 1 Pref erably

i 23d?§29fﬁ%r éﬁi% {n W&R@op ﬁbmb’é{mprotgydescrl bed can b:zasgdand/or

i ndi vi dda‘l(l3yaf5‘|mPPF‘? )f'c?r'ﬂ?'PiSFYHfSk%Ctﬂfzé%e #84A8%i | i ari es and/or additives
used ar €\, 4-diaeabhg¥@,oIPpl2d 2Zieteamse. Thgerhsalysandesatidedants, bealsadant s,

fillers iadAhaluhBl &Y Ginn@hemabeh i mixtlirk§. customary in industry to
conbine all starting materials 15 with the exception of the

ol f d h
bol il@ﬁ%&aﬁiééil%sﬁ Fen ﬁgg’%b ke 2%2% a?ﬂfét Dede, i Peidhas®
Or otucodASFERhot biEE ARSATRBPRB] RLBRENES0 EhLBFBANY/ M TREBEKE LPho

f1 exi bl @aseryalet hane foans can be either slabstock foans or nol ded foans.
An overview of the starting materials for producing pol yurethanes and the

processag ¢BPLAYEShd S ihNisdREPPSSD FRYbREe f ALD Gt 1Aingdme¥apDls 1N
~Kunstgsg Qaffs?xagggug)tbep\éq %”Bﬂéhg‘%gaﬁ%%ﬁg § tes%'f |eF ?rL]/ﬁ:;L ag Muni ch

Vi enna, Ion 93.

Sur pri sif OnEP 19 e>? &< 05%5 ﬁﬁ%&uc’f a PR ¥Jr15°cr¥ra seﬁge I B8 ts from
t he DMCP@. W&F?EE%P%I yet her al cohols display a significantl y i nproved
curing behavior, without crack formation, conpared to those to which no
addi ti v%ehauéy@eﬁha@edan% yextdircedl bph‘DﬂlS ¢re whothmeytdodxemddy have been

addecoashpeprépslymtr Rc@BoasS thes cilieked 1k npd B HIMES foansotabeer ocessed

to givegfikgXibs La@l ok @bhABCof G Rted BEaham produced in this way has
severe cracks runnlng through the entire test specimnen. In addltlon

dark-b I t t t th
Al conol &RoPvBFEL T AUSTPe! RN L REdhEiaLe otk e e oo PO L FasiRas.

pOIyurePHQnEh?o%FﬁFqﬁiﬁs gma ?W§ﬂ1f°r this purpose may be ound for
25 example, in Kunststoffhandbuch, Volume 7 “Polyurethane”,

Carl-Hanser-Verlag Munich Vienna, 1lst Edition 1966, 2nd Edition
1983 and 3rd Edition 1993.

Surprisingly, the flexible foams produced in the presence of

30 salts from the DMC-catalyzed polyether alcohols display a
significantly improved curing behavior, without crack formation,
compared to those to which no additives have been added.

Polyether alcohols to which hydroxides have been added as per the

35 process described in WO 94/03519 cannot be processed to give
flexible polyurethane foams. The foam produced in this way has
severe cracks running through the entire test specimen. In
addition, severe dark-brown discecloration occurs.

40 In contrast, the polyether alcohols of the present invention can
be processed to give flexible polyurethane foams having a high
open-cellularity or high air permeability and a defect-free foam
structure without crack formation.

45 The invention is illustrated by the examples below.



open-cellularity or high air perneability and a defect-free foam structure
w t hout crack formation. 45 The invention is illustrated by the exaqmlmma
below. 2 0 OCT 2003 10 Exanple 1 Preparation of the catalyst 5 7 1 of

strong acid ion exchanger in the s umform (Anberlite 252 Na, Rohn&Haas)
are int ﬁOdUCfd anto an ion exchange colum (length 1 m volune 7.7 1). The

i on exchifAlBr®i% subsequently converted into the Hform by passing 10%
strength hydrochloric acid through the ion exchange columm for 9 hours at
a flow Paepad#®tiin 2fbetlevohtmbgstper hour until the Na content of the eluate
is less than 1 ppm The ion exchanger is subsequently washed with water

unti | nquir@% 'I;]qu]gr %gggeigﬁe&éﬁhoq?% anggL %3 %Otse(il lL)J.Fﬂgfare an 15
al f h I h
SﬁfSBé'e%éym QImEGRaE) ofE o1 L ok %e&%hﬁe%é@ﬁm ﬁasgfmrco(a')a)

in wat ef 1£89%assdd FPépmehe- T ob e ieangar esghanddrows sabeewfiedtlyed vol ume
per houren¥éterd Znfobetle vetfvms byt passpeyasst wedesaty agacedialdrtice sol ution

is repl aged ihkdﬁﬁhekheTBQnZékéhéiéée@o!QthPér(gnﬁyuQ%dahaxef16U1ﬁﬂ%@rage a
hexagpaggecs é'ﬁ%luﬁgkdpgfwﬁégy(ﬁﬁﬁﬁi %F%byavg%éﬂghtaﬁg 8he al K tal

cont ent of ess an aqueous xac 3hal ic acid
sol uti on (3. %% \/\EF%thorbf ’ﬁ%[a&(gf&l\l}%]su ORPENY ‘ixaﬁ"iﬂgr’ﬁl 8 e heated
to 40C %htPS é‘ﬁt‘F{j’ahdm xed while stirring (blade stirrer, 500 rpm
with a solution of 178.8 g of zinc(ll) acetate dihydrate in 600 g of

wat er. Bhé 1§pg3efnetrelttadbﬂcbxarmlcct&rrﬁ_;es-ubseahle:mtdsecatideﬁrépaiélam suspensi on. The
susmnsw&.ﬂ@a&u{ Eﬁﬁaﬁi ARG frlxad %Béébé%pc&o a%'laURﬁ§ c°( ?5 | dpd,s then
filter 0?4 E}P ol\éﬁa 09%3&%51& tﬁg{:ﬁf 1ta f

b h d d
ﬁgcrjhceg ﬁ%ﬂeé& ?g] ’:1? %6’6“13& ITGP?\ﬁﬁ’cg oved ¥ écf" 071 Iwteer ﬁnofer

the doubte® it &I PEFaRPHE® ARTANRET -i ATESS sz‘\/?a)?’eidnHPé'a‘f'%ﬂr &hfonoclinic
st r uct upetassiam hexacuanggelsditatiecogodbit idre isolrgeiheed dby oratieri.nThae
f ol | @0 s heshyiod pme b eokh i frieal dravel beh ameerayeed awAsxa&cyanocobaltic

ol i goprapyd ejtertehy COf 04 . §\Hy&ed gAY dS A YAn HIKARE AéesY &dtei@Hbg which had
been obiaddag,ahy 1appAl kal i -catal yzed reaction of 45 glycerol with propylene
oxi de at 105C. The }f?lydroxyl nunber was

2000 ml of an agueous hexacyanocobaltic acid solution (4.4% by

25 weight of H3[Co(CN)g], K content < 1 ppm) are heated to 40°C and
subsequently admixed while stirring {blade stirrer, 500 rpm) with
a solution of 178.8 g of zinc(II) acetate dihydrate in 600 g of
water. 350 g of tert-butanol are subsequently added to the
suspension. The suspension is stirred at 40°C for another

30 30 minutes. The solid is then filtered off with suction and
washed on the filter with 2000 ml of tert-butancl. The solid
which had been treated in this way was dried under reduced
pressure at 50°C for 16 hours.

35 The X-ray diffraction pattern of the double metal cyanide
obtained in this way indicated a monoclinic structure.

Example 2
40 Preparation of the polyether alcohol

In the following example, the initiator substance used was a
oligopropylene-glycerol having a hydroxyl number of 370 mg KOH/g
which had been obtained by an alkali-catalyzed reaction of

45 glycerol with propylene oxide at 105°C. The hydroxyl number was
determined in accordance with ASTM D 2849.



determ ned in accordance with ASTM D 2849. 20 0CT2003 11 605 g of the

ol i gopropyl ene-gl ycerol were mxed with 2.14 g of the catalyst from@0 0CT 2003
Exanple 1 under a nitrogen atnosphere in a stirring autoclave. After
evacuation of the autoclave, a mxtyfe of 20 g of et hyI ene oxide and 130 g

of prop n 5C. _The. aI iate
commnc%aglc%n? 8¥ glﬁ V@ﬁeg%g{;?%%&gge or%ﬁzeﬁrﬁgmh’ﬁe on thb?nz? r%%sure ri se
to 2.5 BAF Sfhft %smafsf%ﬁxm&eb Sty e LAFE %ﬁle%fgms@harspmmer 10

m nut es SGTFLBE ARABIRe Sftae %\racetaprenefokh@leaumawed prmiffure eact or.

A m xturd @D §66f ethydfenet boylidacanXilde gndf3pPpglerfe LXipeopyt ene oxi de was
then fegeiBrad iheaassamd tenpPrs aiwodtaindddih@ Jatnbbabnd 4¥ ageure of 2.6

bar absreweﬁlagt ﬁ%%% zllaeb,F f@%%rmgg?wefh,gé ss%se ¢9uR 'Eéezagtef only

100 m nutes._and i ON phas

conpl et &"158 €%l ]g‘é’wege & FPOW%%%EEE?%“E‘? - fEteRel ?)ol yet her ol
obt ai ne&‘lpﬁt?ﬁl%ovfa‘ffwom’ﬂ?@? K iglscerusthylene d@@plebéémﬂﬂl@‘érln The pol yol
had a hyerokgt. rumbertugle 48 A5 KO @pf eahylegosetideatand5C60f HIX nPas, a
cont amt pebpynemd W:aleed wagOBEEA T £8Nti% @k QhQ%Mn@eratar@Ca@w&nta of 23

ppm andratgot@pa% Igggh@etoeleslm x%%e Fpgdlction of the
| B r
Goser i bR EPR i, ;5 < 8P, By gk y 3466009 &t ﬁ% %@%f?ta& Assi um

descri bé
hydr oxi a'ér%%t%%ﬁ%%% %Ba W%%lfﬂopﬁaﬁ? ‘ﬁ%ﬁﬁﬂmPAe Pol ?/%ICC(E‘1d1b§ of a 33%
st r engt Reagubok thet RTsEaRTrphedblei.e  sol ution was mxed with 100 g of

pol yals A Lupragen(r) N201: 1, 4-diazabicyclo[2.2.2]octane (33% in

di pr0pyII‘Eéep(QiMer()Q7%taiBé\§ErA|ﬂﬂ1§nG§§edrals'ﬁcﬂlélftfe)reﬂooﬁé@r %Ja%ra) N206

bi s (2- deplivd athiagt h?fhé 5 1 beld® &}g of ¥Edg Gy, (BASF
Akt i engﬁs Ic$c K?_gge,ls Tin Lo t ngi ¢ acid
(CGol ds ﬁ%y 0S ab mﬁf’—' 52,3710 § Eo% aab |rl g ( Gol dschm dt
AG) constltu ts of 07 004 g, a zinc content of 23 ppm and a
20 cobalt content of 11 ppm.
Examples 3-7
Production of the polyisocyanate polyaddition products
25
Polyol A: Polyether alcohol as described in Example 2
Polyol B: 1 g of a 33% strength aqueous potassium hydroxide
solution was mixed with 100 g of polyol A.
30
Polycl C: 1 g of a 33% strength agueous potassium phosphate

solution was mixed with 100 g of polyol A.

Lupragen® N201: 1,4-diazabicyclo[2.2.2]octane (33%) in
35 dipropylene glycol {67%), (BASF
Aktiengesellschaft)

Lupragen® N206: bis-(2-dimethylaminoethyl) ether (70%) in
dipropylene glycol (30%), (BASF
40 Aktiengesellschaft)

Kosmus® 29: Tin(II) salt of ethylhexanoic acid, (Goldschmidt
AG)

45 Tegostab® BF 2370: Silicone stabilizer (Goldschmidt AG)
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Lupranat (r) T80: 2,4-/2,6-tolylene diisocyanate m xture
(BASF Aktiengesellschaft) The abovenentioned starting materials were?( (CT 200

reacted in the ratios 5 indicated in Table 1. Al conponents apart from
the i socyanate Lupranat(r) T80 A we first conbined by intensive m xing
to forma polyol conponent. The L anat(r) T80 A was then added while
stirringuaRarthe BRP ¥ eatotd Ut - Si-%OLY eRp S igs@caanphe ot Wigen mol d i n whi ch
it foamed to give a po{Baffetrhkanenfesenlsthafdata for the foans obtained are
shown in Table 2. 15 20 Table 1 Exanpl e3456 Pol yol A [g] 1000999999999
Pol yol l.4C 01010 / 12222 K
29 [ g 3$4§ Lb&"?“‘gﬂ\%‘g)’%; X L?]i%ﬁ%%?fSt%%zg(%L[lé%P%? 4648%42 ?I%hggngg %’7459
| ndex P16 %C%‘é% 1 5140 Exanpl e3456 Creamtine [s]11-1012 Fiber tinme
[s] 75-8090 Rise tine [s]80-8595 Ri se height [m] 285-285270 Ri se hei ght
af t er 2781286@650%entis apant A om perarEaockRhy4e O G506 T mA8] A Aspear ance of
t heCr ackinss apbebiaige &yHaARERs i §O atifxanght b 0pd SR eRllyoneadspotdmie- f i ne-

The Lupranat® T80 A was then added while stirring and the

10 reaction mixture was poured into an open mold in which it foamed
tc give a polyurethane foam. The data for the foams obtained are

shown in Table 2.

Table 1
15 |Example 3 4 5 6
Polyol & [g] 1000 999 999 899
Polyol B [g] - 1 - -
Polyol C [g] - - 1
BF 2370 [g] 10 10 10 10
20 N201/206 3:1 [g] 2 2 2 2
K 29 [g] 3.4 3.4 3.4 3.4
Water [g] 45 45 45 45
T 80 [g] 487.46 487.46 4B87.46 487.46
Index 110
25 Table 2
Example 3 4 5 [
Cream time [S] 11 - 10 12
Fiber time [S] N E . 80 50
Rise time [s] BO - 85 85
30 |Rise height [mm] 285 - 285 270
Rise height after 270 - 280 265
5 min :
{mm]
Alr permeability 400 - 350 25
[MmmWS ]
35 Appearance of the Crack Unusable Homoge- Homoge-
foam formation foam neous, neous,
fine- fine-
celled celled

40

45




cell edcel | ed 45 200072003 13 we claim 1. A process for producing

pol yur et hanes by reacting at least 5 one polyisocyanate with at | egs (h&03
‘compound contai ning at | east two hydrogen atons which are reactive toward

| socyanate groups, wherein the com3ound containing at |east two active
hydrogen atons which i's used is at | east one polyether alcohol prepared by
addi ti orgedfoialiky! ene oxides onto 10 H-functional initiator substances by
means of nultinmetal cyanide catalysis and the reaction is carried out in
the presence of at least one netal salt of the formula MA+)aX(a-)b, where:
15 Mis Sel dttEPoEFsnf ARRPACing Neelyeethppes ki reagsdag ap2leastCat +,

Sr2+, Bat +, 904 podylisecyvandteomishoay FeastCone Ghmpqundl@dntaiiidg atBr-, |-,
20 25 103-, Xadst t@6Nayd¥Shen\N@RombiGiBich QR32readPive SowarkiSldsayam@a?- .
HS04-, SO42-g &,%gzzwhégaﬁz sne g0 é&%%ta n§ni0a621 astotid: 53,%82 1

H2P02- , H2P

(Cn+1H2n- 20 g\%h atmﬁgﬁ?c?olg 1Jsdéctl mqﬁg s ?ogﬁﬂt Ltures, where
A+ is the val¥ PIFH%I%%thoﬁdd’-Bm‘i‘sm? i"i’éW&?’é?ld@"&est ABt@ni on and a and
b ar elfnt egdistumigpal imitintevi sobstrncashbycvewvuirnd | sudtimetakal |y
neutral. 2. Jyprigleesstatysimianddtha eeadtioh ishesetied batmehatheal t

M A+) aX( 8- )bprése&&ieeetestfxéﬁatama%eéél NAT) 5f Line fMAdm1kt, N4, Mt +,

Ca2+, and X($- )— F-, d-, Br-, |-, NO3-,HC03-, C032-, HS04-, 5042-, H2P0O4-,
HP042- P043H n+1%é éOwHZn 102) - (01+1H2n 204) 2- where n = 1-20 40
mxtures V\/nere A+ is the val ence of the cation,

and ttf? i Xed %al t§'an
he

B- is val ence of the anion and a and b are integers, 45
M is selected from among Li*, Na*, K*, Rb*, Cs*, Be2*, Mg+,

Ca2+ Sr2+ Ba2+

X is selected from among F-, Cl-, Cl0-, Cl0;3-, C104~, Bxr-, 1I1-,
20 I03-, CN -, OCN-,NOz-,NO3~,HCO5-, _C032", 8-, SH-, HSO3-,
5032-, HSO4~, 8042-, 8302-,5;032-,5;042-, $;052-, S5042-,
S5042~, S520g2-, Hz?Oz',HzPOg', HPO42-, PO43-, P,0q4-,
(OCnH2n+1) ", (CpH2n-102)=, (Cn+1H25-204)2- where n = 1-20
and their mixed salts and mixtures, where

25
At is the valence of the cation,
B~ is the valence of the anion and
a and b are integers,
30 with the proviso that the compound is electrically neutral.

2. A process as claimed in claim 1, wherein the metal salt
M(2+) X(B-)), is selected from among:

35 M{A+)= Li*, Na*, K%, NH4t, Mg?+, ca?+, and
Xx{8)= F-, Cl1-, Br-, I-, NO3-,HCO3-, CO3?-, HSO4~, S042-, H,PO,-,

HPO42-, PO43-, (OCnHzn+1)~r (CnH2n-102}-, (Cn+1H2n-204)2- where
n=1-20

40 and their mixed salts and mixtures, where

A* is the valence of the cation,
B- is the valence of the anion and
a and b are integers,

45

with the proviso that the compound is electrically neutral.




with the proviso that the conpound is electrically neutral. 200CT203 14 3.
A process as clained in claim1 or 2, wherein the netal salt is di sszq-j U@F‘ZUUB
in the conpound having at |east two active hydrogen atons. 5 4. A process

as clainmed in any of clainms 1 to 33gwherein the netal salt is dissolved in

t he pol yj so & S | ai ,n _any of ainms 1 to. 4,
wher ei n theqi%t?glgzs;zz %.ilglﬁggdﬁ? }ﬁ;ﬁm %Dnggtibqu}%gﬁpogﬁe t"bet_gé ﬁﬁllrf based
10 on the cofpSdRahAVT gt &0C| eErounth RaviRg ety FasGe hvat dfsives. A

pol yur et handX#PFRN &P produced as claimed in any of claims 1 to 5. 15
7. A flexible polyurethane foam which can be produced as clainmed in any of
cl ai ms5 14 t 0 76 proceds pad yatinedal £k} othicthisanm e Br epREAS PR Hecact i ng

H funct | onalmdr@paungs: idibsahuh eif i 8%y eddybpilt | metal "20 cyani des as

catal ysts and which contains at |east on of the fornula

M A+)aX(B-)b, where 25 Mis selected fromanong Li+, Na+, K+, Rb+, Cs+,
Bee+, M, ® BIOFeSE 33 clajmed n|ang QfeCladms rbhcadonghereiCithe C10-,
C103-, Cl04-met@l salt is |uE@d i@N\an, ar@Oidt, NEREroIDD . 1HED3S50 B2 bas8d-, SH-,

HS03-1030 SGBR-theHB8GMpourSDAAving 202 2tea320 330, SZOAR ,hyaza%,at%(e%m 26
52072 , S2082 , H2POR-, H2PO4-, HP042-, P043-, P2074-, (OCnH2n+1),

(CnH2n- 1£P) - Cl‘g E@ = 4%& (:ﬁr]odﬁ and their .nxed salts and
i xtureg)zmhz e El {__rﬂ?gé)t ec\\elg]géﬁclge tugegaﬁ SHatmBd 18 30% ofy) ence of
t he anion an AP Ad™B Are int egers, with the proviso that the compound is
electrically neutral. 40 45
15 7. A flexible polyurethane foam which can be produced as claimed
in any of claims 1 to 6.

8. A polyether alcohol which can be prepared by reacting
H-functional compounds with alkylene oxides using multimetal

20 cyanides as catalysts and which contains at least one metal
salt of the formula

M(A+) X (B-)y,, where

25 M is selected from among Li*, Na‘*, K*, Rb*, Cs*, Be2+, Mg2+t,
Ca?*, sSr2+, Ba?+,

X is selected from among F-, Cl-, Cl0-, Cl0;-, Cl04~, Br-, I-,
103-, CN -, OCN-,NO;-,NO3-,HCO3-, CO32-, S52-, SH-, HSO;-,
30 5032-, HSO4~, S042-, 85;032-,5;032-,8,042-, S;052-, S,042-,
820727, S30g2-, HPOz-,HaPO4-, HPO42-, PO43-, Py0,4-,
(OCpH2p+1)~, (CpH2p-102)-, (Cp+1H2pn-204)2- where n = 1-20
and their mixed salts and mixtures, where

35 . A* is the valence of the cation,

B- is the valence of the anion and
a and b are integers,

with the proviso that the compound is electrically neutral.
40

45



