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At present, the customary preparation of polyether alcohols by
base-catalyzed or acid-catalyzed alkylene oxide addition can only
be carried out using initiator substances which are stable toward
the base used, generally potassium hydroxide or Lewis acids.
30 Customary initiator substances are, for example, glycerol, sugar
and glycol. Due to their ester bond which is unstable toward
aqueous bases and acids, polyesterols cannot be used as initiator

substances.

35 The base- or acid-catalyzed alkylene oxide addition onto
polyester alcohols would lead to cleavage of the polyesterocl
chain and to saponification of the polyester polyol right back to
its starting components, i.e. the desired block structure could
not be cobtained in the subsequent alkylene oxide addition. The

40 polyester-polyether polycl cleavage products formed in this way
are difficult to reproduce and do not have a defined block
structure.

It is an object of the present invention to provide polyols which
45 have both ether groups and ester groups in the molecule, can be

prepared by simple methods and do not have the disadvantages of

the reaction products of polyether alcohols with polyfunctional



It is an object of the present invention to provide polyols which 45 have
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i nvention are usually prepared by pol ycondensation of at |east
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reacti onsxdfieal bpbRtpclyester alcohols using multimetal cyanide catalysts
occurs successfully without redissociation of the polyester
alcohols and other secondary reactions. The polyester-polyether
25 block copolymers of the present invention have a narrow molecular
weight distribution and a low content of unsaturated
constituents.

The polyester alcohols used as starting materials for preparing
30 the polyester-polyether block copolymers can be prepared by
methods customary for this purpose.

The polyester alcohols used as starting materials for the
preparation of the polyester-polyether block copolymers of the

35 present invention are usually prepared by polycondensation of at
least bifunctional carboxylic acids with at least difuncticnal
alcohols. The polyesterols can also be prepared by
polycondensation or polyaddition reactions of aliphatic,
cycloaliphatic, araliphatic and/or aromatic carboxylic acid

40 derivatives with aliphatic, cycloaliphatic, araliphatic and/or
aromatic alcohols.

As carboxylic acid derivatives, preference is given to using
compounds having at least two carboxyl groups, e.g. maleic acid,
45 fumaric acid, malonic acid, adipic acid, glutaric acid, succinic
acid, pimelic acid, suberic acid, azelaic acid, sebacic acid,
phthalic acid, isophthalic acid, terephthalic acid, trimellitic



cycloaliphatic, araliphatic and/or aromatic carboxylic acid 40 derivatives
with aliphatic, cycloaliphatic, araliphatic and/or aromatic al coholLsg. APRSI04
carboxylic acid derivatives, preference is given to using conpounds havi ng
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UNI CHEMA if geg??he name Pripol(r), der?vatlves based on castor oil and

polyhydroxy fatty acids such as, for exanple, polyhydroxy fatty acid PHF

110 30 from Harburger Fettchem e. Al so suitable are [err]-unsatuyrated

car boxyl iP@1yepEST FIFPRE which fodP@%§1F3¥R§%XMﬂﬂe¢2§Hed[%ﬁrﬂ“%ﬁﬁéﬁ?ﬁrated
car box2Q isubatrdses Bes ddosdi bastd omaediphc asid@indl/oat Phthadic
t ransest emhiydeadé Odnd monoethylene glycol, diethylene glycol and/or

triethylene glycol, monopropylene glycol and/or dipropylene
glycol and/or tripropylene glycel.

25 Apart from the acids mentioned, it is likewise possible to use
fatty acid derivatives, in particular dimeric fatty acid
derivatives as are marketed, for example, by UNICHEMA under the
name Pripol®, derivatives based on castor o0il and polyhydroxy
fatty acids such as, for example, polyhydroxy fatty acid PHF 110

30 from Harburger Fettchemie. Also suitable are a,f-unsaturated
carboxylic acids, in particular hydroxy-functionalized
a,p-unsaturated carboxylic acids.

Besides direct reactiocn, esterification or transesterification
35 variants are also known.

If desired, monofunctional alcchols or carboxylic acids can also
be used in small amounts in the synthesis.

40 Furthermore, the carboxylic acids and alcohols may, if desired,
bear further functional groups such as alkyl, aryl, amino,
sulfonate, thio, phosphonate or acrylate groups.

The reaction of alcohols with free carboxylic acids is preferred
45 for the preparation of the polyesterols. The polycondensation

reaction is usually carried out at from 140 to 250°C under

atmospheric pressure or subatmospheric pressure. If desired, the
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If the polyesterol-polyether block copolymers of the present
invention are to be used for producing flexible polyurethane

25 foams, they are particularly preferably prepared using polyester
alcohols which have a viscosity in the range from 1000 to
40,000 mPa*s at 25°C. In particular, use is made of polyesterols
based on propylene glycol and/or ethylene glycol and/or their
higher homologues.

30
The preparation of the polyester-polyether block copolymers of
the present invention is carried out by addition of alkylene
oxides onto the polyester alcohols using multimetal cyanide
catalysts.

35
As alkylene oxides, it is possible to use, for example, ethylene
oxide, 1,2-epoxypropane {propylene oxide},
1,2-methyl-1,2-ethoxypropane, 1,2-epoxybutane, 2,3-epoxybutane
(butylene oxide), 3-methyl-1,2-epoxybutane, 1l,2-epoxypentane,

40 3-methyl-1,2-epoxypentane, 1,2-epoxyhexane, 1,2-epoxyheptane,
1,2-epoxyoctane, 1,2-epoxynonane, 1,2-epoxydecane,
1,2-epoxyundecane, 1,2-epoxydodecane, styrene oxide,
1,2-epoxycyclopentane, 1,2-epoxycyclohexane,
(2,3-epoxypropyl)benzene, vinyloxirane,

45 3-phenoxy-1,2-epoxypropane, 2,3-epoxypropyl methyl ether,
2,3-epoxypropyl ethyl ether, 2,3-epoxypropyl isopropyl ether,
2,3-epoxyl-l-propanol{[sic], 3,4-epoxybutyl stearate,



30 The preparation of the pol yester-polyether block copolyners of the
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pol yester al cohols using nultinmetal cyanide catalysts. 35 As al kyl ene
oxides, it is possible to use, for exanple, ethylene oxide,

1, 2- epoxypropane (propyl ene oxide), sl,2-nethyl-1,2-ethoxypropane,
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20 Multimetal cyanide catalysts used are usually ones of the formula
(1),

M1,[M2(CN)p{RA)c]q + £MIgX; - h(H20) - el (I},
25 where

Ml is a metal ion selected from the group consisting of 2Zn2+,
Fe2+, Co3+, Ni2+, Mn2+, Co2+, Sn2+, Pb2+, Mod4+, Moé+, Al3+,
V4+, V5+, Sr2+, W4+, W6+, Cr2+, Cr3+, Cdz+,
30
M2 is a metal ion selected from the group consisting of Fe2+,
Fe3+, Co2+, Co3+, Mn2+, Mn3+, Vi+, V5+, Cr2+, Cr3+, Rh3+,
Ruz2+, Ir3+,

35 and M1l and M2 are identical or different,

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

40

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

45



Ma[M(CN)b(A)c]d . fMgXn h(H20) eL (1), 25 where ML is a netal ion
sel ected fromthe group consisting of Zn2+, Fe2+, Co3+, N 2+, M2+~ 8CAPR-I004
Sn2+, Pb2+, M4+, M6+, Al3+, VA4+, V5+, Sr2+, WA+, W+, Cr2+, O3+, Cd2+,
30 M is a netal ion selected fromthe group consisting of Fe2+, Fe3+,
Co2+, Co3+, M2+, M3+, V4+, Vo+, O+, O3+, Rh3+, Ru2+, lra+, 35 and M
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the groupieersisiing ffut2htphohs, al dehydes, ketones, ethers, polyethers,
esters, wureas, am'des, nitriles and sulfides, 5 a, b, ¢, d, g and n are

sel ected so that the conpound is electrical neutral, and e is the

coor di nat on ifufb&r ceFr4inatirgafumbeh "?{ itg‘eaﬂ? ion or integer greater
than or equal to 0, his a fraction or integer greater than or equal to O.
These xorpPoU@s aaEeadPt Bpaiced ihyegeneymddterknban oretdyuad by 45 conbi ning the
aqueous solution of a water-soluble netal salt with the aqueous sol ution

of a hexacyangnet e. CONpo | rti.c o] acid, and
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solutions. 20 To prepare the polyester-pol yether block copolyners of the
present iThresat Fompounds gseypseRares] dohopBeRrblY knowpymatheds A%t h  t he
catal yrit conbihheq the agukphsnsobutiidm of theatesdselebdé metddy|sedd witbes is
net er ed ighleO abhiSold| A%EEHn b £ O HexatyahynétaTded dolpohfid priter to inprove
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thereto during or after combination of the solutions.

20 To prepare the polyester-polyether block copeolymers of the
present invention, the polyester alcohols are firstly mixed with
the catalyst and then the alkylene oxide or the mixture of
alkylene oxides is metered into the polyester alcohol/catalyst
mixture. In order to improve the miscibility of the alkylene

25 oxide in relative highly viscous polyesters and thus to improve
the alkoxylation, solvents such as toluene, xylene,
tetrahydrofuran, acetone, 2-methylpentanone, cyclohexanone,
N-methylpyrrolidone or dimethylformamide may, if appropriate, be
added to the reaction mixture.

30
The reaction of the polyester alcohols with the alkylene oxides
is preferably carried out at pressures in the range from 1 to
20 bar, in particular from 2 to 10 bar, and temperatures in the
range from 60 to 150°C, in particular from 80 to 130°C. The

35 preparation is also preferably carried out under a protective gas
atmosphere, in particular under a nitrogen and/or argon
atmosphere. After the addition of alkylene oxide has been
completed, it is usually followed by an after-reaction phase in
order to achieve complete conversion of the alkylene oxides. The

40 polyester-polyether block copolymers are then worked up.

Secondary constituents such as unreacted monomers and volatile
compounds can be removed by various methods known to those
skilled in the art, for example by distillation, work-up by means

45 of a thin film evaporator or stripping with nitrogen and/or
steam.
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those skilled in the art, for exanple by distillation, work-up by nmeans 45
of a thi rhei pol pysipor-gicdyeehestbigui rRgpoilihers taregerefadably stedlafor- - 8
fAPR 2?1%4 pfodhé i RP RO rdtBansss PENGRAtABLEAT at iidNPoI Pl té@h&fw ﬂaemgermveflh
romthegq in the
art, for e%%%%%#étﬁg“%‘. %S"%”?%E?ﬂ%f%“% PLspEhe p| i cgt  ons
of the pBPyELfE Y éfePre ‘b‘?ﬁ‘ ﬁEﬁ&goFEt LenPet n%n‘?lf
cat al yst t88nPal ¥oly &fiditn PPAY L PrRCEATRLES, oBﬁE@ndIFWe °ﬁoF9Es@%?11iﬁﬂ yet her bl ock
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two hydrQgen péDyFsodyaGlatdkCinclude polyether alcohols, polyester

alcohols and, if desired, bifunctional or polyfunctional alcohols

and amines having a molecular weight in the range from 62 to

1000 g/mol, i.e. chain extenders and crosslinkers. Furthermore,

25 it is possible to use catalysts, blowing agents and the customary
auxiliaries and/or additives.

such compounds and processes for producing the polyurethanes are
described, for example, in the Runststoff-Handbuch, Volume VII,

30 “Polyurethane” 3rd edition 1993, edited by Dr. G. Oertel
(Carl-Hanser-Verlag, Munich).

It has surprisingly been found that the polyester-polyether block
copolymers of the present invention increase the compatibility of

35 polyesterols with polyethercls. Mixtures of polyesterols and
polyetherols usually separate into different phases, so that such
mixtures can only very rarely be processed in industry. The
demixing leads to inhomogeneities in the foam, for example streak
formation and crack formation at the phase boundary. Such foams

40 are unusable. Surprisingly, mixtures of polyester alcohols and
polyether alcohols are stable to phase separation if at least one
polyester-polyether block copolymer according to the present
invention is additionally used as phase compatibilizer. Such
mixtures are homogeneous and can be processed to form

45 polyurethanes without problems. Particularly in the production of
flexible polyurethane foams, the use of such mixtures gives very



reactive toward i socyanate groups which can be reacted together 20 with the
pol yest er - pol yet her bl ock copolyners in the reaction with polyisocyahaP®300k
i ncl ude pol yet her al cohols, polyester alcohols and, if desired,

bi functi onal or polyfunctlonal al cohol s and am nes having a mol ecul ar

wei ght in the range from62 to 1000 & nol, i.e. chain extenders and
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application areas ‘ar e as cross QREnts . h as epox

res nsgén%r DR SR A o o PROURAS, SUER 3% SFHI 16, A51d TR PREHRG 5¥fb'f| "zers in

ponnerlﬁQ#ﬁB The pol yester-pol yether bl ock copol yners of t he present

i nvention can also be used as thernoplastic polyners. Here,

pol yest ereqlgeat/Beter-polyether block copolymers functionalized by
a,prunsaturated [sic] compounds can be crosslinked by wvarious

25 methods known to those skilled in the art.

Examples - Preparation of the polyester-polyether block
copolymers

30 Example 1: Preparation of polyesterol A

In a stirred laboratory reactor, 216 g of monopropylene glycol
{2.84 mol) were admixed with 377 g of adipic acid (2.58 mol) and
heated to 130°C until the reaction mixture was completely

35 liquefied. While heating the reaction mixture further to 200°C,
93 ml of water of reaction were removed by distillation under
atmospheric pressure. 10 ppm of n-butyl titanate were then added
as catalyst. The reaction was stopped at an acid number of less
than 2 mg KOH/g. The clear polyestercl A formed had the following

40 properties:

55.5 mg KOH/g
1.83 mg KOH/g
1060 mPa-s at 75°C
0.039%

hydroxyl number
acid number
viscosity

45 water content

n



bl ock copol ymers whi ch have no free functional groups in the 15 nol ecul e

are preferably enpl oyed. Mreover, the pol yester-pol yether block copeByAR8ri§k
of the present invention can be functi onal i zed by reaction with further
conpounds, for exanple by reaction with epichlorohydrin and 20
[err]-unsaturated conpounds such as a&crylic acid and nethacrylic acid. The

pol yest er ppalyiet Ber bpbpgly I%q%yggr% oiyiildr@nagi zed by [err]unsaturated

[sic] conpounds can be crossllnked y ‘various 25 nethods known to those
skilled in the art. npl es - Preparatlon of theb$ ester et her bl ock

copol yner&* 3 %%éﬁﬁfielibmﬁ%é(r IERBRODE Ol Welfef ]1eﬁ‘eag%§f’? ed
| abor at or 7 +shaeed), were adnifxegomaphopyT eme)fg|aylegnc FABA 6rdl) mok) eanglini xed
with 378 gedtfeda@diopl80uTiuht(id. SBe nbdjctant mhethrsl vaz t30Gletély the reaction
m Xture WagmaonRlyet ﬁhylé%éat%«af ‘tﬁg rmalenheaktaﬁetﬂetrrea%boméﬁcxt ure

Liser™ ot e e R ak 1 sl ke ostbal s, SRS 54dd |t on

under erlc pressure added as
cat al yst atl*l‘fegﬂhééét:l BRESRIE St &BpEHma‘Pf drbativd hikdRateveresthep h%f’rpeéi Ny
KOH g. Thas clagalypblh yEke erafictiohovasds trnbedhatf an| agich rumberpedplass es:
hydr oxyb theber mg &SHBg nori€Od1garapoysetdierl B fofiRedthaddOthg folkeasigty =
1060 nPasp@lpekeGed? Water content = 0.039%- 8 APR 2004 9 Exanple 2:
Preparat|on of poI yesterol B In a stirred | aboratory reactor, 798 g of

di et hyl enge 7.53 nol) adm xed with 897 g of adipic acid (6.14
mol ) and %Y‘?Féé‘ﬁgdnl‘ 980C unt'l I ?ﬁé PEEH/ S i xture was conpletely

| i quef i edacighinua@bggati ng t he=r eaf-B8nm@#iBQHA% further to 200C, 197 m of
wat er 06 vesctsiag were renoved byodmBaid laat i76fC under at nospheric pressure.
10 ppm of yaedtuichtbht anat e were fphepseadded as catal yst. The reacti on was
stopped at an acid nunber of |less 10 than 2 ng KO—Vg The cl ear pol yesterol

B formed bad e fol | guing , BLQPEELL S raldy 20X e uDer

20 479.3 g of an agueous zinc acetate solution (13.38 g of zinc
acetate dihydrate and 2.2 g of Pluronic® PE 6200 (BASF
Aktiengesellschaft) dissolved in 150 g of water) were heated to
50°C. While stirring (screw stirrer, stirrer input: 1 W/l), an
aqueous hexacyanocobaltic acid solution (cobalt content: 9 g/l1,

25 1.5% by weight of Pluronic® PE 6200 based on the
hexacyanocobaltic acid sclution) was then metered in over a
period of 20 minutes. After addition of the hexacyanococbaltic
acid was complete, the mixture was stirred for another 5 minutes
at 50°C. The temperature was subsequently reduced to 40°C over a

30 period of one hour.

The solid which precipitated was separated from the liquid by
means of a pressure filter and was washed with water.

35 The moist filtercake was subsequently dispersed in sufficient
water to give a 5% strength by weight multimetal cyanide
suspension.

Example 4: Preparation of a polyester-pclyether block copolymer
40
In a 250 ml stirring autoclave, 2.0 g of the DMC catalyst as
described in Example 3 were dispersed in 130 g of polyesterol A
at 110°C. The suspension was then evacuated at 3 mbar for 2 hours.
The reaction mixture was subsequently made inert by means of
45 10 bar nitrogen pressure. At an autoclave pressure of 0.5 bar of
nitrogen and a temperature of 130°C, 70 g of propylene oxide were
then added over a period of 5 minutes using a nitrogen admission




acid nunber 15 viscosity water content 227 ng KOH g 0.35 ng KOH g 60
mPas at 75C 0.024% Exanpl e 3: Preparation of the DVC catal yst 20 47983P§ 2004
of an aqueous zinc acetate solution (13.38 g of zinc acetate dihydrate and

2.2 g of Pluronic[err] PE 6200 (BASF, . Akti engesellschaft) dissolved in 150
g of water) were heated to 50C Vit stirring (screw stirrer, stirrer

i nput : 1 peBsurgncfatlidars Afkeryansudisal the neiekisgl mikgnre cwamlt content:
9 g/l, 2%ehas¥eHyates ghiduakdPpueonin f BEmB2DOadhsed empetfiture of

hexacyanogepal 48 i dubkyté oy %skhbeaprwﬁteﬁqqrh@_iax.erme peubed of 20
m nut es. dgttaﬁﬁneﬁdﬂé&'% (}foltlﬁgip%%c r}%ggg tic acid was conplete, the
m xture_was stirred for anofher utesS "at 50C. The tenperature was
subsequ"-bntl reduced to 40C over a 30 period of one hour. The solid which
preci pi tdWéé’O\mré Bepeeat ed fFom t héSt9 qig K®H/9 neans of a pressure filter
and was waskiedumbéh water. 3% The ool stm§ikamfgake was subsequently

di sper sedjisRogit{i cient water to giye gpad% ir 98gt h by wei ght mul tinetal
cyani de uspensi on. Exanpl e_ 4: PrgP@({ a%{,r%h_ of a pol yester-pol yether block
copolymer ™ 40 In a 250 ml stirring autoClave, 2.0 g of the DMC catal yst as
descritd in Exanple 3 were dispersed in 130 g of polyesterol A at 110C
The suspd&xamphenhs t IRaepavatien «f & PRlipaker drolyetbgr sblock eopedymedn

m xture was subsequently made inert by nmeans of 45 10 bar nitrogen
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up by fillor eronitddgempradastre obtthigned huepylane okxlidei were ridieer aidded

at 130°C. After 3 hours, the reaction mixture was degassed at a
reduced pressure of 4 mbar and a temperature of 9%0°C. The product
20 obtained had the following properties:

hydroxyl number = 148.1 mg KOR/g
acid number = 0.2 mg KOH/g
viscosity = 40 mPa-s at 75°C
25 M, = 756 g/mol
Example 6: Production of a flexible polyurethane slabstock foam

400 g of I..upranol® 2080, a polyetherol from BASF having a
30 hydroxyl number of 48 mg KOH/g, and 400 g of Lupraphen® 8190, a
polyestercl from BASF having a hydroxyl number of 61 mg KOH/g,
and 200 g of the polyethercl as described in Example 4 were
intimately mixed by means of a stirrer. The slightly turbid
dispersion obtained displayed no phase separation even after more
35 than 50 days.

1000 g of this polyol mixture were mixed with 38 g of water, 10 g
of Tegostab® BF 2370 (silicone stabilizer from Goldschmidt AG),
0.12 g of Lupragen® N201, 0.4 g of Lupragen® N206 (amine

40 catalysts from BASF RAktiengesellschaft) and 2.0 g of Kosmos® 29
(tin catalyst from Goldschmidt AG) by means of a stirrer. 491.9 g
of Lupranat® T80 A, a tolylene 2,4-/2,6-diisocyanate mixture from
BASF Aktiengesellschaft, were then added while stirring and the
reaction mixture was poured intc an open box mold (400 x 400 x

45 400 mm) in which it foamed to produce the polyurethane fcam. A



5 hydroxyl nunber acid nunber viscosity Mwv 10 Exanple 5: =35.9ng KOH g
=0. 1ng KOH g 750nmPas at 75C =3100g/nol Preparation of a pol yester-pol-;ﬁe&ﬂﬂdtﬂ(]h
bl ock copolynmer In a 250 m stirring autoclave, 1.0 g of the DMC catal yst
as described in Exanple 3 were dispersed in 130 g of polyesterol B 15 at
110C. The suspensi on was then evacudt®d at 3 nbar for 2 hours. The

reacti on fiinet-gedlofs hanegeneens| yndrenen-retledyfnxdhdeofoad W nitrogen
pressur e.obt@igedt propyl ene oxide were then added at 130C. After 3 hours,
the reaction m xture was degassed at a reduced pressure of 4 nbar and a
tenperature of 90C. The product 20 obtai ned had the foll ow ng properties:
hydr oxyl nunber acid nunber viscosity 25 M,, 148.1 ng KOH g 0.2 ngy
KOH g M nPas at 75C 756 g/ nol Exanpl e 6: Production of a flexible

pol yur et hane sl abst ock foam 400 g of Lupranol (r) 2080, a polyetherol from
BASF having a 30 hydroxyl nunmber of 48 ng KOH g, and 400 g of Lupraphen(r)
8190, a polyesterol from BASF having a hydroxyl nunber of 61 ng KOH g,
and 200 g of the polyetherol as described in Exanple 4 were intinmately

m xed by neans of a stirrer. The slightly turbid dispersion obtained

di spl d no phase separation even after nore 35 than 50 days. 1000 g of
this polyol mxture were mxed with 38 g of water, 10 g of Tegostab(r) BF
2370 (silicone stabilizer from Goldschm dt AG, 0.12 g of Lupragen(r)
N201, 0.4 g of Lupragen(r) N206 (am ne
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40 catal ysts from BASF Aktiengesellschaft) and 2.0 g of Kosnobs(r) 29 (tin
catal yst from Gol dschnmi dt AG by neans of a stirrer. 491.9 g of - 8§ APR 200t
Lupranat (r) T80 A, a tolylene 2,4-/2,6-diisocyanate m xture from BASF

Akt i engesel | schaft, were then added while stirring and the reaction

m xture was poured into an open box ol d (400 x 400 x 45 400 nm in which

It foaned to produce the polyurethane foam A 11 fine-celled, honobgeneous
and open-wel ¢tetdind:l exi bl e foam was obtained. 5 10 15 20 25 30 35 40 45 - 8
APR 2004 12 we claim 1. A polyester-polyether bl ock copolyner which is

repar ed AN I tyonal
Pnl ltol at or !Bgubstlzgig‘ic}gﬁl V\:H gﬁfééﬂﬁn b%i e gé{l{)g%ﬁ“ﬁq)s(wa{?gh S %ﬂé‘ga&lgg ﬂL’)gct I onal
initiat@r subE?E AEEeR 31 4 ﬁﬂ?cﬁf 4§ﬁn&853d§ retiongt

cat al ysts. 1olQlt¥$ﬁﬂﬂ pabstangasd y #hRsein| prkyasses pheehels @F&lﬁéﬂd|¢ﬁ(ﬂ ai m
1, wherein thefyuottiesizdr inl cidtalrs sabst pneparad mletpetalngyapddegf uncti onal

al cohol' s Wi t hegRbAdHAClarendted AP @1 R §sB6] ds. 3. A pol yester-pol yet her
bl ock copolyner as clained in claim1l, 15 wherein the pol yest er al cohol s
have a nnlecular wei

an e from 250 00,.000
pol yest@r? oI9e??k%e%%e5cR°%¥ﬁﬁﬂ%ﬁ#§#°ﬁ ?%ﬁﬂfﬁ AscFaf ?é) é?ﬁ?nf;he
mul ti nmet al Cy‘ah‘PJ(’:Rané:tl'l&l pel¥esihad aﬂﬁ?éo%ﬁeﬂz@ HLEPAHER Ry FW&EM( CN)b(A)c]d
f MLgX" h(H20polysindtlipnalbaldvdred sMikith pehpfuwlctionat etadioaylicoacide group
consi sting of
3. A polyester-polyether block copolymer as claimed in claim 1,
15 wherein the polyester alcohols have a molecular weight My in
the range from 250 tc 200,000.

4. A polyester-polyether block copolymer as claimed in claim 1,
wherein the multimetal cyanide catalysts used have the

20 formula (I)

M1a[M2(CN)p(A)cla - £MIgX, - h(Hz0) - eL (I),

where
25
M! is a metal ion selected from the group consisting of
Zn2+, Fe2+, Co3+, Ni2+, Mn2+, Co2+, Sn2+, Pbh2+, Mo4+,
Mo6+, Al3+, Vi4+, V5+, Sr2+, W4+, Wée+, Cr2+, Cri+, Cdz+,
30 M2 is a metal ion selected from the group consisting of
Fe2+, Fe3+, Co2+, Co3+, Mnz2+, Mn3+, Vi+, V5+, Cr2+, Cr3+,
Rh3+, Ru2+, Ir3+,
and M1 and M2 are identical or different,
35
A is an anion selected from the group consisting of halide,
hydroxide, sulfate, carbonate, cyanide, thiocyanate,
isocyanate, cyanate, carboxylate, oxalate and nitrate,
40 X is an anion selected from the group consisting of halide,

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

L. is a water-miscible ligand selected from the group
45 consisting of alcohols, aldehydes, ketones, ethers,
polyethers, esters, ureas, amides, nitriles and sulfides,



Zn2+, Fe2+, Co3+, Ni 2+, M2+, Co2+, Sn2+, Pb2+, Mo+, M6+, Al3+, V4+,

V5+, Sr2+, WA+, W+, Or2+, Cr3+, Cd2+, 30 M2 is a nmetal ion sel ected- Brafh0i
the group consisting of Fe2+, Fe3+, Co2+, Co3+, M2+, M3+, V4+, V5+,

Cr2+, O3+, Rh3+, Ru2+, Ira+, and and M2 are identical or different, 35
A is an anion selected fromthe grou 3consi sting of hal i de, hydroxi de,

sul fate, carbdndreCrcfantdend thiddeysrdeeted iSSodpanathe qarResnd. is

car boxyl at e, eksitaticadiyg nettmdle, ad@ X i s an anion selected fromthe group
consisting of halide, hydroxide, sulfate, carbonate, cyanide, thiocyanate,

| socyanate, cyanajg, t&@%@%&k@éﬁ mhﬁ%? @P%HH g&ﬁd Lis a

wat er - rrésm bl e |igand selecte the group onsi sti ng of al cohols,
al dehydes, ketones, ethers, polyethers, esters, ureas am des, nitriles
and sul fides, - SLSAPR £2964198 OF, 1’1§eg@r Efeﬁt%Fnd'-hﬁnaPé edadctedOs0 that the
conpound is electrically neutral, and 5 e is the coordi nati on nunber of

the ligand, fhis g fd d&acenonr ot rﬂr&@@br@@ﬁ@éﬁr than 6f &gl tboo0, his a
fraction or integer greater than or equal to 0. 10 5. A polyester-polyether

bl ock pol yner s cl ainme rein the | ene oxides used
are ot Bl Bhe oAU depros agher bt oo PR IR PR & o a
| east two of "ReHE1iR| k) eREKIHLEFe §XAE ﬁ%l‘éﬁ?é’dHESEB )4 ’tﬁ)l%gﬁer-pol yet her
bl ock copol yreropgd eokabnide i rouwdlydiene 10xidthereienyt hbxtuateso off abt earstgr oups

to ester grougso iofF the aIlykrmd oxlides métwionadge from 0.01 to 100. 7. A
pol yest er - pol yet her bl ock copolyner as clained in claim1l1, 20 wherein the

nmol ecul ar . wei S r f t 0 8 rcess
for prg%arl n A1 5’\ eSFei‘ i)?g %r SE?S}: éogm g'?lgr 7 t-?)“p\c/%l}ﬁ“%%h:"n é‘“geg addi ng
at |east one HI9&F@NENSX cbr‘?rfoea 6559? nﬁs %Wﬁﬁ“@rs éPngrl‘ﬁ) in the
presence of andhgcuilfeidl in cihinirgaggafedyt-0l9toTh0yuse of a

pol yest er - pol yet her bl ock copol yner as cl ai ned

7. A polyester-polyether block copolymer as claimed in claim 1,
20 wherein the molecular weight M, is in the range from 300 to
300,000.

8. A process for preparing polyester-polyether block copolymers,
which comprises adding at least one alkylene oxide onto at
25 least one polyester alcohol in the presence of a multimetal
cyanide catalyst.

9. The use of a polyester-polyether block copolymer as claimed
in any of claims 1 to 7 as polyol component for producing
30 polyurethanes,

10. The use of a polyester-polyether block copolymer as claimed
in any of claims 1 to 7 as compatibilizer between pelyether
alcohols and polyester alcohols in polyurethane systems.

35

11. The use of a polyester-polyether block copolymer as claimed
in any of claims 1 to 7 as crosslinker component in resins
such as epoxy resins and polyester resins.

40 12. The use of a polyester-polyether block copolymer as claimed
in any of claims 1 to 7 as surfactant.

13. The use of a polyester-polyether block copolymer as claimed
in any of claims 1 to 7 as phase compatibilizer in polymer
45 blends.



in any of clains 1 to 7 as pol yol conponent for producing 30

pol yur et hanes. 10. The use of a polyester-pol yether block copol yner -a% APR 2004
claimed in any of clains 1 to 7 as conpatibilizer between polyether

al cohol s and pol yester al cohols in polyurethane systens. 35 11. The use of
a pol yester-pol yether bl ock copol yma’f4 as claimed in any of clainms 1 to 7
as crossllidkey rrowgenefer iprodesing pslwireabanpsdxyy ressictdngnd pol yest er
resins. 40 lkolIlieocugensdfesd wighyestssurnyy yehbeinindcle cepstymms as cl ai ned

in any of clajyfobehOatori wiithagtdnteackive TREWASE o c@aagweg%o%r sRO! yether
bl ock copoly at|b|I|zer

'n pol yrer Er@%esm egiye%emc’?b%aheirﬁlf&ﬁs%%%%egs P8 ERf i,
pol yur &t hane<®n¥y ofeSe# Mty Ipdry7 s%’é?/dﬁﬂdeélsmFP‘HP%‘H}ﬁﬁ)lﬁ’ﬁ&FéB%ﬂ%uam ng at
| east two hyldasgehwat hydrogieinc Atamse whiadt ave resetridel sowgndaisoayenaps,
wher ei n pol yegiompspol yet her bl ock copol yners as clainmed in 5 any of clains
1 to 7 are used as conpounds containing at |east two hydrogen atons which

are reactl Ve t%\%%ugés&c%ggaésl g{o on%ﬁt @blstol‘road%%é?lt abl e pol yol

corrponent > of 9 east one pal yet her

ret €S
al cohdt® and Pé’tlyFESE]Par&ﬁFe |58F‘9 $3n9 a?tc&ﬁBth%be P&&Y@(‘jﬁﬁﬁtﬂﬁqt}%@dat
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15 16. A polyurethane which can be produced as claimed in claim 14.
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