;yze3ei @ | F6T 0050/ 50795 Pol yest er - pol yet her bl ock copol ymers The
present i h?éﬁ?ggﬁlﬁel ates to hydroxyl -containing 5 pol yet he

bl ock copolyners, their preparation and their use, in parti &mmmmm m‘mml“l
pfoduci ng pol yur et hanes. Pol yuret hanes are produced in | arge quantiries.
They are usually produced by reacting polyisocyanates with corrpof:ﬁ’ﬁ‘s
containing at 10 | east two hydrogen atons which are reactive toward

| socyanat eojyesigs;-polypaher callcak popbykyters al cohol s and/ or pol yester
al cohols. For various applications, it would be advantageous to build both

ether grosps gAtk&s! QhvEhOLRS ﬂerifa@egheo@aw 1088k atiAMRYEr, owing to the

I nconpat. bi L] of | yet her. .al cohal s- a 15 pol.yester_ al'cohols w th one
anotner > Ppstheh-tTBHE pitiic oBi s shga RERuRROGHaER ogbtier i n
pol yur et h2R8’ f HF RATHCHHAL BEoSurhPe RRAYUFethaReslyi ng this di sadvant age
woul d be to use polyols which have both groups in the nolecule. EP-A-671
424 descr pbegurethaoess aré oprquiveedr inglandey auhnédbias NiTgyeaker usisl 3P ester
groups bypkgastéddbyekret ey pd19ekeksanitds RALK BORbOOE oRERXYAd Geaci ds.
Hoveveng &DLse PLACSS 033, LIenfll SATXANLADS AL DS, SRRk nELSES
greatly even durin tﬁggrg aratll oghan h ro ug '3 or.me ave a high

vi scosi t y IAREPH g]ﬁgllﬁ?lr cof ot R ghRt o252 °q}?|aéséﬂ /0% (ROIYGEESRar y

pr epar at i 8ACBROBDI FOFhERTHPH 1gptberte cidt ¥ryiddberadyangagaeas yved

al kyl ene buidié kekh teitdbarcarruns pndeester i grbupst inso nghe Fcliyarethandst ances
whi ch ar enswabée, towimgdtd hehdaseonpatibyrigs alfl pohpé s WIcBUELOXarte or

Lewi s agi g81ySPcdMH1BRbYs Wit Jher aSYOSdANGRS 18! Bot fUaNIBbEs 1S/ CET Ol
sugar and.gl Yool endde th8 Lflduns! eboROML: W BR1birIRAP fe-hBYRL Lo Ao ouS
bases and_aci ds ,%glﬁg/esterg S canno e, used as 1nl T'Ator sg stances.” 35
The base- OBF BRYHRYG ¥PY - ’%ﬁ“l?ayéﬁg BRI USERIVEPERID NV Lo PF 5P e¥5&l cohol s
woul d | eaBoL¥ots edhigfeharye thrEh GrpuBs et thehacdegnle ¢ ERsAOALf 424t i on of

t he pol yedeeerids @l pripgess bok prepat $ngtpulyiolg compaireimigs ether. andie

desi r e@obkseér sgraigisur By Coeddt ingt pbeyeblier nadohdls hei i peaguantt biad ene
oxi de addihipdxylHte at9aBO! H&advRl- PehySt hiedcdiel ¥ak cheagavRhedyss s for ned
[0 this WeK,arehdlivildeplity (0 Je2PLodueSy A O0udTha \AYE i JRLLOF, DLark
structure, .1t I3 an 0 ect the pEeseni 1 nvention o pr \r/ll €. polyol s

whi ch 45 1BGePHIIE & éfm‘fﬁ 3133’? 5n81%§t‘é3rs°@5&ﬁ¥saf“r‘l R mo 88&?‘%’;’ can be
prepared B§ightpl e net hods and do not have the di sadvantages of the

reacti @% products of polyether alcohols wth polyfunctional i~~~~~ ur m-
0050/ 50794t _presarthoxiiki cusitntdsy Br¥pabation edngolf@thdrhialcohpestby S :
achi eved Bys#sgatf1yFelit bieidla-e%2al geed UNRURAS, oki&IURMMiY oheE Sk TG O as
DMC cat al yst Sarf Qg Jukhfs B WAL Z2R5E O%I}Sgta%lc@y gﬂtf%wx%e%tuﬁwgtowam

pol yestergls as_initiator substances. egvage_ 0 e _ester _groups I'n the
pol yester g}"% 3% 455t 0 %?Jerraﬁﬁ'gepogﬁﬁ:eu%g‘ﬁ&%’ﬁiﬂ%.oﬁ'ﬁégwﬂ'rseggﬁ 81 nventi on
accor di*QgFYsbPRRA Y L1 53RYR%E tBILSEERG RS Hare 1 FOB| §ERMRIRYOIGHFELEChNi B4Paan be
prepar ed Bpdcat¥tai-i Quadte tihairoesheryhend wiictess omnst:ailieyhovanhal
initiator aguestsarzses ahéraiinisyobpigeéeterlcoahfotirine used as bhitiwddronal
i nitiator sggpbedmees and nmultinmetal cyani de conpounds are used as
catal ysts. The products obtained in this way preferably contain hydroxyl
ar__preparing

groups.,g1n,. T | hvention . further provides a pracess. f e
pol yest3gr -EB(e)Ihgae erorblagé‘li( %aotpao fﬁgrgﬁé’ﬁd%nﬁr 8§ﬁggsa$%lrtjt°r?efapgﬁse for

produci ngPEEJY et RAFeBOLY WSt 18RI\ IF153VeRe orY diii dolyesterol
C

ain and to saponification of the polyester polyol right back to
its starting components, i.e. the desired block structure could
not be obtained in the subsequent alkylene oxide addition. The
40 polyester-polyether polyol 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

I
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20 Surprisingly, the defined preparation of the polyester-polyether block
copol yner gogb /50998 esent invention by addition of al kyl ene oxides onto
pol.yester al cohols using nmultinetal cyanide catal ysts occurs successfully
wi t hout redissociation of the polyester al cohols and ot her secondary
reactions. The pol yester-pol yet her 2% bl ock copol yners of the present

i nvent i oncarhexylisaecddsnol ecul ar wei ght distribution and a | ow content of
unsat urated constituents. The pol yester alcohols used as starting naterials

for prepapkngawd ﬂdmadpehaesgrefs RRH¥eLhes RIeke@opp! YSEIsE Gt PRe{E£PAr ed
by met hodg gﬁﬂ@wotﬂa SRS e IS PO EORL @ RIS CfoS |
startln teri or. L he ﬂ\% on_o yes er- o BFRer

copol y %fp? “35% Fégléncs) i9 é{?'rFP ’é’rdéasuélﬁgflﬁ yas

pol ycondeﬁ%ﬁ%fr?roﬁuaﬁt%%%ﬁ tﬁlﬁﬂﬁéﬂﬁo%lt%ﬁﬁéﬁylﬁomﬁ da \Mw?-h at | east
di f unct i opalyestasiediss doghenqiplogesirenndigr dahesal sondit jwrepar ed by

pol ycondensation or polyaddition reactions of aliphatic, cycloaliphatic,
ar al i phat irge agshfuéyntariavaﬁtforp%&%&Mhh&ﬁ%x@v&ﬁegeﬁbi@éée{ﬁs g ﬁéf phati c,
cycl oal 'OpB%é]g 'C éﬁngpgt ﬁlcﬁpq,/aglr bgu}gr%& rfed® %ﬁngs tJ.C %gtl f‘ | & aci d

derivative reference is. give ATt 2K two
car boxyl 8 '63(1]8%“‘3 é’xqgeﬁa‘f”éff‘?@ é‘l"&tlﬁ%a]f g‘rﬁ&ﬁlét%lﬁu sr?"é}r’(?ﬁse WReERimdi pi c
aci d, gl uPalYestes @lcehels ke ased, api Frefunctaenal Enicrdtorashbstanassai c
aci d, sebawvd oneldiighetpht tpdnidenciothpoiisdp realisedags doattadiyslst. hahé ¢ aci d,
trinellitpeodudbdbsa7A6d 3imaitds Evh'ynpﬁéﬁéxa%il? 8bAt Oin tHRIroxgNhysbdgies
and/ or ygheir acid chlorides. As al cohols, preference is given to using

conpoundsLgon | a dr oxyl S but anedi ol ,

neggentyl ﬁf i'ﬂ{eqltqgn %ué%}leﬁa hé’xaﬁsééacﬁ O%ersgrrg?ﬁ roe]pp?%

pent aer yt Hg %l ErgPg g@?gll‘ergl ke fiaPgtYRess and P’E%"’rﬁegenéPrhGHBPég{% such

as di ethy %é@%&PgaﬂﬁquﬁﬁﬂwpénbYglrﬁjﬁéttllonpwaablylmﬂeflglopc’@haaeﬁj its

hi gher honol ogues such as di propyl ene glycol and tripropylene 10 glycol. It

is |ikeo serpaissingllg, t the afofinadd podyerationy b CtRE | g5l y¥ade@Lpbipdther

derivat :/Sﬁoéw% yh@£s Qe St hY })Qegbﬁegsﬁwé%%landﬁ fadll it o B 9%1 t1oned
L1 Bx e M K140 BhofL SOIIGlGP my oyl ca,ﬁngfagcfﬁta ys

ment i oned_ar ercga%]lc

hydr oxybuP§FY iC eﬁﬁﬁ d)??‘\?&f‘e?? 589 (}é‘tl’*"aﬁl t@e ROd¥RBELY whi ch are
parti cul aft§PRAIEF éPfefithrr |%ﬁq0in5?61’ pepctiilpssantes pelyestesepblvethesn adi pic
aci d a8/ biogphtdepolymand\aif ithe amdsemndsivepiténs Ryea nadiret hyd bsm lglry col

and/ or trweidinl eristgliyeoion raoar 0oy Edttegity 68! usdkkaratdigpr opyl ene gl ycol
and/ or trighopRaesgl ycol . 25 Apart fromthe acids mentioned, it is
| i kew se possible to use fatty acid deri vat| ves, | n particular dineric

fatty aC|,g derlvatlvesags ar.e mar ete r exanp by UNI CHEMA under the
Ve 1;1%

nane Pri poP RR4YES Cb}hslégduSﬁ c%%t%tra H’galﬂﬁ POXBTERAT NP ds
such a0 Fi ROLYSSEET-PRAXARNET0 ?}oF'ét‘f%P%é’F“SrPI—Pfl1(3’33@r\et°éﬁ¢¢+d?3bur ger

Fet t cheni Bethgdsy cygtonare fare this- pwxpose.at ed carboxylic acids, in

particul ar hydroxy-functionalized a, ~-unsaturated carboxylic acids. Besides

EI rect re@ﬁélmye%&te@raié&aﬂs%sea &é %ﬁ&%&ﬁglﬁ&@ﬁlﬂ{é %érvé‘icijé ants alre aLSO
nown. r [ n al so be
used | snﬂ?‘f‘“ﬁ%"@”{*@%"lﬁgﬁg SR Bel pERP VOOIGRREL ¢ B3R M 2
aci ds aﬁd arcoh oRaveReid t%raﬁpafﬁfit rp‘?]l}’r?(?f’Ideﬁ? PO s *uch as
al kyl , ar}?anarﬂlr“anCEHP‘P'i‘J]né’taé' oRKidC asHsepHbhhtat deastr Jifeechiqnals. The
reaction Glcﬁi@@hoﬂ'bev@QWQ‘WOéarmwlﬁ@ hei peepargey berred 45 for the
pr epar at i polyforideaspbiyesirepollyaddieiqnirgacbiens adf @liphatic,

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



reaction is usually carried out at from 140 to 250C under atnospheric
pressure popsoyisegsspheric pressure. |f desired, the 0050/ 50795 4 _
feactions are catal yzed, preferably using acids, Lewi s acids and netal
salts, in particular titanium and/or_tin-containing esterification
catalysts for exanpl e n-butyl titanate, tin(ll) octoate or tin dilaurate.
The wat er 264dy etrimesmici gcpd efral/abl $heivianhydrddesf anduuz [thehe aeddti on

m xture hablanides.d nunber of <10 ng KOH g, particularly preferably <3 ngy
KOH g and in particular <1 ng KOH g. It is al so possible in principle to

use pol yeﬁgeéléérﬁﬁgol §rQE¥J['é}Q:ehilgh iv@r?"go EOmEﬁl‘gﬁﬁ Iagtgggﬁiﬁitaﬁ:m d

groups feact wih tl ene OXI

t
reacti on caﬁs%etvfzoar éa"%{{;t InRY&Er Fn%rt age?ﬁ%l}ta efd*8F°ar gon in
order to PFBLRARRd J@%dﬁ?@i‘aﬁ?%'oﬁ:éf-i“%w PGRPdaP?W%ﬁYGQGéT—@l Dependi ng
on the uselyeerah @Ithwﬂuengog&wleanpoi’gmm@ee honebhokpss tshey aave a
hydr oxyl diiebeylefe fglgavd. &nd @r36@nhHle O g ;cor, ef»@é@;biéhé‘ igAed? 4y 400 ng

KOH g, an@té5hi driHoheiblied RPh30st @1 3y RN %fi LW of
the prg| E?g é}z)f pol yes?ﬁer ol s andsthlm r t}};%nf(c)]g%pr oduci ng pgf et hanes,

in partl C r pol yur et hane foans, |s given, for exanple, in the
Kunst st of f - Handbuch, Vol unme 20 VII "Pol yuret hane"” 3rd edition 1993, edited
by Dr. G Itet? elikawise. papsitlevep| AgachdIoKyYCREbeRplisolagddscrnd gl yet her
bl ock copthgierdemifvathvepresantasi heetvnem vartd tbebeelised ahdyoprwiitici ng
f1 exi bl eI phé yw(ﬁiélmlt.@éllaﬁecﬁ aﬁmﬁ]oaytnea &Rl PRrivaul fss Yard/RirehdBbNo 1y | Sggr ed
usi ng pel ¥eshsie2hAARal Rapbbd v, r r to
40, 000 nPg * ﬁ &%% mchB e%gESnéd élsecl Iygfli? %q;dy qggr%étsg ad;ed on
propyl ene é o\f drorCe P¥ ndr 6F flh%? ‘%r?é‘?"ﬁ fbtOgues. 30
The prepafatfon of the pol yester poI yet her bl ock copol yners of the present
invention is carried out by addition of al kylene oxides onto the pol yester
al cohol s Belyestmi taleehals oglawhdere apautyistislarly psefddnddens dnithistor t i S
possi bl2e tobsisencdsOlarexehpie bagklybrnEdpdcdRcid, an@sX)Hhtanane (propyl ene
(())S' flel) lagnye@tind 2ha2mShORMALARAY By cda 2&1@% Buh& c%13 ﬁ&?&%but ane

utyl ene
3- et hyl };L?iéég?len% %Bgi %nogf g?gé éjrgea EggLYC%lzarétggg( - 1&rgﬁglene
1, 2-epoxy8%¥%?1 2%e Bkm ﬁ@ ‘i oxydecane, 1,2-epoxyundecane,
1, 2- epoxydodecane, styrene oxide, 1, 2 epoxycyclopentane,
1, 2- ep@Ryadperohfamdahe( QGBisap@nypon@n}'J )ensecddkevisy Ipmsisibie, tduse
3- phenoxy £at €y eqraixy deopaseives,, 318 PPEFHI A ﬂeineyic efdtafy, adid- epoxypropyl
ethyl et haém?a&xe@,oupapmlaﬂkeeaaor%r NPT ﬂ.e Gt%?@ﬁ'm; 95&@@@44 sicl,
3, 4- epoxy Rty tp%amat fex i vAlS0L504984 B casto (R pa LAl ©.
2, 3- epoxy Isate P y E ?i(ri%%%f ate
gl yci d {E atcel Sr’r§ yFET c{]"¥'gfa ok '%’e g‘?’ﬁéﬁ td
4- (tr| HaAbuggeEnEe st cilee%x.%so Aﬁ"(lttlapéﬁhﬂ%lq 9T1)!lﬁﬁtalﬁét§d2 epoxi de,
5 3- (perfP@b‘@QmehMWIanﬂ@peﬁe roxtdeyld: (hsirye Ferttijdnadispdne oxi de,
3- (per fl vospebus ytyrtepe rarboxylec 4cids3- epoxypropyl ) nor phol i ne,
1- (oxiran-2-yl nethyl)pyrrolidin-2-one, and al so any m xtures of these with

one anot hﬁémé& AigkeE CACR il YE0eL 143 N0n b P AR QL HE e s DL oN°

15
oxi de, 8 X/ % W x ur es t
S are a SO

If desired, monofunctional alcohols 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



Al kyl ene oxi des can be added on individually in the formof 15 bl ocks and,
when usi ngo&e/so7ilean two di fferent al kyl ene oxides, in any nmixing ratio as
m xed bl ocks. Furthernore, the al kyl ene oxide mxing ratio can be varied
ei ther discontinuously or conti nuouslr% during the synthesis. 20 Ml tinetal
cyani de catal ysts used are usually orfes of the forrmula (I).
M a[ M2( CNxbéa) t9mb 'arfeMcgXalydHdiz @refetaly rusimgnwheids MiLdva sa aoedal andn
;eIZect Eﬁzﬁéeﬁéﬁﬁ?@%m z‘ilgﬁicﬁi\éljiz&th%aZﬂ&d‘q drii?6r EP8teodladhinh2+, gg?
nz+, Est ic ¢ Tt Fin- i +, +,
30 M2 is g, A%Qizleh?%@?:ﬁ‘ roﬁ?hgxgﬁ%ngéﬁggézf%ngiﬁe§+bf]{—:(la)3+,
Co2+, C§3+,, H M3 VA 55+ ThE, Waremn Of, Teafkic PLELF3R0L85 and ML
and M2 ar 81PEEMTE AT ToPhE ) ridiee FEacRIPR Bix T A28 ehR AYE MUBREEHRE gr oup
consi sti nGlBf MHHGH, ReatisulkiclyspreferablarBongt BOHLY @ridddn t hi ocyanat e,
i socyanat partyewmkire <lcaghRoly/ gt gt dsabhhtée poedibiler ahepr it iPliestanusai on
sel ect ed bbogester W1RWRAOCTO NS EilngN 8 ighePadd e nubBEdE X ghceS ¥hbakReess

car bonat e € ' ' hal . nate, | ate, oxal ate
e ogi Gl HROBYAIN e SRYRUE S UICLR g AR, 0 01,

and ni trate 0050/.5 / wal .

from t A elrngﬂém(‘:%nnts’i 3?’ Fno° 1 A SARB) %‘? A feifiu8YT RRYYne bt AP sSuch

pol yet her 8 Bg’f’é‘?gfn FFedddommindoderi ¢ pravemidrsadecyciscmlarapion, d, g
and n ar edye| tet@tidasiphapredusteonpepending enethei esé | fomentichl thand a i s
t he coor dpnayestemypulgblefatdidntiegaad, diey hHaveaal hpdtd:5 @umbsteger
greater thaBmof.®AHRl5000m§ kAU PrEESEABIN Pom NbCESTadl SRt Rbn&&,arhrgi
equal g Qp B_Qf-\?fctﬁ%'fpﬂ' S3RMD Pbgp@g%}p)s/g.generally knowi net hods by 15
a -'so

conbi ni ng the aqueous solution o ter | uble metal salt with the
aqueous sol ution of a hexacyanonetal ate conpound, in particular a salt or
an aci d, AnSYERRIHhPVETHAEE 2l SihGoPECPRERNHPT 19&r BPbYeRFSLR) Sopndf their

conbi nat i 8Aeofox Rrosiycing aprlyuz@tiiengs e phr @artidcpbay axilonrpshase her bl ock
copol ynmer soahs hies giseent fom\eedainpta, imetholkynastetost anhi@dbacal evéiumd | Y

m xed ot R1thersatyairpehandd 3degqihromliophbenga Pidd &bt hg, Nbedudre of

al kyl ene Qéhgf_sﬂaﬁtsﬁg,ggfg%) 'i»fu‘?:ifcﬁ?.pm yester al cohdl/catalyst mxture. In

order to inprove the mscibility of the alkylene 25 oxide in relative
hi ghly vi scous polyesters_and thus to_inprove_the al koxylation, solvents

such as t 6FubhR PUYISERETOI RHNFFAPET Blegk comelymers nfrdihey PpeReRRONe,

cycl ohexahBrent denmaxey tpyhe disedofier opredumsingy (fl exhinke dwLyayethéne

appr opr2safeambe tdeedreopaneiqudaclyopréfedalily. 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, 1,2-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-1l-propanol{sic], 3,4-epoxybutyl stearate,



30 The reaction of the polyester alcohols with the al kyl ene oxides is

pr ef er abl posa@/sSiog®s0ut at pressures in the range from1l to 20 bar, in
particular from2 to 10 bar, and tenperatures in the range from60 to 150C,
in particular from80 to 130C. The 35 preparation is also preferably
carried out _under a protective gas atfosphere, in particular under a

ni trogen &mdrBPORNRFATYAL ABSPAER e 2/ AFeRPXY Heropydi { Bda ] ofetdldoyivdake oxi de has
been conpReBeepoxylpiropydubbiy] fapldydwed, bylymnidflit entyeaiod | oetyhageid¢n or der
to achi evelgoindiad e e2BRPIER 53 pdiybulBanshiy) ang teXindesy1H18,148utane

pol yest er 1poLyséhgfe ,bl4aqkr§99§}m&§)sﬁ€aw% ZYl’angﬁgdéjp' econdary

|

constitent Ueh n NONQNRL S d va e _conmpounds can be
rermved%b\?; \%lgrl ous%%ﬁégg%%@ﬁ/ﬁ?et it ﬁ%g?@‘t&ﬁﬁ@&%ﬂe? BFCPePBr exanpl e
by disti| PELFSn, S WRFEIPORPHEHNPT2BeBE %496/ fil m evaporator or stripping
wi th nitr8géh, FTREIBYPSPRAM Morid®33n80795 7 -- |f appropriate, suspended

mat eri al s lakdxddAn-@s-ydantbel yymedddinerrdie madchilon dnyinikeubys Vas i OUus
met hods knawse twidthene skothe&d, in the art, for exanple centrifugation or
filtratjigon. 5 For certain applications of the polyester-polyether

copol yner e.pr.esent inventi.on, e, catal yst can also remain in the
end produ%f gﬁ#}%ncpegﬁ%eg 270 oot YSREr e%?%ﬁ{’%&ﬁ%??m??@’rl@“ﬁr grifebl y used
for 10 pr BHE¥ISRF P31L06r BRASPEEUnes BARYeREd ar rigi d pol yur et hane foans,
fl exi bl e pol yurethane foans and thernopl astic pol yurethanes. The
pol yur et hahkglare gxidducean Uss rgidedt bodindivd@napey € the rfeamt bpg t he
pol yol 35wblBcpolaids06Yanat &eng RRRENELAY G d18 rdesht eh 13 1Rer ka%ef&,f the
POl yur et NaReany irkiAihgPOIEL D! & Wl xHaCH] BciceS FROLKERRELS PURLELARL, DIOCK
copolyrrergx% IIrl1iexi|cglre§egt |nvnent| on_eil t her al ng or oget el V\}”ﬁ ot her
conpounds “CONT al g af i east Rﬁovﬁgﬁ?, h&to Smwbﬁuélﬁ’e%tl ve toward
i socyanat SR bRUS IE APBLRRtheo Svathesif at | east two hydrogen at ons which
are reactive toward i socyanate groups which can be reacted together 20 with
t he pol2gedtdtimtaletigenidé ordtalgpabyi®ed dre Beal BRChHdd) ol the formula
pol yi socyamgj es i nclude pol yether al cohols, polyester alcohols and, if
desired, bifunctional or polyfunctional alcohols and am nes having a
nol ecul ar bght..{ n.the ra ro o 1000, g/ mol, i.e. chain extenders
and cr ossfdiwﬁlyg émhl@tf‘r)fﬁ‘ér'rrggg?i?én}‘?g?&s) |c30§ ibl’e to use catal ysts, bl ow ng
agents and the customary auxiliaries and/or additives. Such conpounds and
proces@8sWhe¥e produci ng t he pol yuret hanes are described, for exanple, in
t he Kunst st of f - Handbuch, Volume VII1, 30 "Pol yurethane" 3rd edition 1993,
edi ted bymDr.i& a Gesdagl ibﬁaééxéﬁmerfryﬁrtw,gkﬂmw eBnsiddiASeSHARE Singly
been found t habat hecaal,yRsber oLy ctlst, tonk ©8B9) VRIS, dioduheaprbsent
i nvention |nc6§:gsq,5t+he gggpampl lest-o-y 8{, § cDS’I e?&éio S Wi th bo?yet‘herol S.
M xturgﬁ of po y’ester’oFs ahd” pdl yet hero? s’ udual| eparate into different
phases,”“so_that such m xtures can only very rarely be processed in
i ndust ry. Mhel8iehinatad fendselestedhsnonetis 9reupi aonsistinmmoti Be2exanpl e
streak for nat Fehtafd2dn a€k3+ orMredtt,oMnat, t\er ,pNase Ookwdarns+,Srab+f oans 40
are unusabl e. & proixsingl y, m xtures of pol yester al cohols and pol yet her
al cohols are stable to phase separation if at |east one pol yester-pol yether
bl 0ck §8PRhy I AGCAS A0 {r B8PS dNgpli O T additional Iy used as
phase conpatibilizer. Such mXxtures arefhom)geheous and can be processed to
form 45 pol yuret hanes wi thout problens. Particularly in the production of
fl exi bl e Pol yt¥ éath@Réopogpkectase fyor bhe Uropnreisissing wds hadige,
0050/ 50795 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



8 uniformand fine-celled foans. Furthernore, foans produced using the

pol yest er opsbysohies bl ock copol yners of the present invention can generally
be.readily 5 flanme |anm nated. In addition, the polyester-polyether block
copol ymers of the present invention can also be used outside polyurethane
chem stry. Possibl e application areas are as crosslinker 10 conponents in
resins sukh adsepdidteredipgiklrl liglapdseetectad fyomashe (groun sonsisting
phase conpati bfl dkealwlisn pbishmteshl drtoneThetpg@rpespelypdierst, hestbrock
copol yners of utéss preataes, | niefiledn agansal siudy, used as t hernopl astic
polymers. Here, polyester-polyether block copolyners which. have no free

funct | ogal, 9foups dnat g o J1Rl Se4Le. 88 S PUSLE" RLY-SplUed, Moreover, the

pol yester ]{) %t copol Sresent “TYRenti 68 can be
functi onaft%® BFFWJW t"“l‘?df urt her corrpounds for exanpl e by reaction

W th epichlorohydrln and 20 a, (3-unsaturated conpounds such as acrylic acid
and net haeryl is tlue ctoo’fldénpt;iqresﬁmbepob!jetltmrlilglamdk copol yners
functionalized by a, (3unsaturated [sic] conpounds can be crosslinked by
variougg2p nethogse.kneung t gt k e -
Prepargglgn o%gtﬂzfpoléggt§¥ po ygﬁhgkgﬁP%%Bj%gbo yn%?%¥§%p anple 1:
Preparation of polyesterol Aln a stirred | aboratory reactor, 216 g of
monopr opyPenet§l ¥ a3 0B 40Tt Nt aRETe IRAAT SR ENAR RT39FURL 10 &di pi ¢ aci d
(2.58 nmol) and heated to 130C until the reaction m xture was conpletely 35
| i quefi edTh&¥e |aonippaniagatderiepattdoby Njetiaiad 1yukhdwat nfexhd@8Qpy93 m  of
water Qb E6ASiniORy Whkeaf@sBUL Goh)tdbstot Iaatwia@.eruaélﬁibﬁt MeeRNesh tt RF&HSUr €.
10 ppm of tﬁebaﬁaeoufsl bafat forRfeC o neﬁ ounff} heact | on was

st opped at _an, a nusaf{ Iess an qﬁ ﬁl gé PP sferol A
formed hall BFrops ré?l 8? f ﬁ P° u +§%ﬁé}v

aci d nuni:)é}f“”:e"'lo K‘gi-ll 3f tErscouptyrtionped UtFS’(BS45 wat er content -
0. 039 0050/50795 9 Exanpl e 2: Preparation of polyesterol BlIn astirred

| abor aRor Yorpregenre, tR68polwGfstdrephyyetieeryiblock EdpdBmEds) ofietke adnm xed with
897 g of pgéfdrr aGiventbord4 tH podpdsbeanlcRhols 429G el fnlﬂft’edi 8A&dH On

mi xtur e \A@ﬁeceml?ts%' xné'glf@{'tﬁg i&é‘%@&h@go}h&é%& L@ gExture
further tg lgo](.)eﬁe ox:.des 1s me red 1n O%-Sb Ve E o&g X f&l || ation
under at nDSPhEr Fessure W%G utp IlyF?F%ﬂaat§ FHeCRhahYStuded as
cat al yst . ™" %adti 8RRt S IF QHea'f %ﬁ“lasc?llalﬁbmf)é? dhe @dkyienq han 2 ny
KOH g. 2$héxé¢%aﬂrn 5@I19‘é$‘t’%rfﬁlghBYf giaeeuhnplyretess | vvd Adusr bpeimprayve

hydr oxyl hbebekkcaylldthombesolvents 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.



15 viscosity water content - 227 ng KOH g - 0.35 ng KOH g - 60 nPas at 75C
- 0.024% f¥egps6795 Preparation of the DMC catal yst 20 479.3 g of an
aqueous 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 50C. Wiile stirring (dcrew stirrer, stirrer input: 1 W1),
an--aqueousf leppaopanetehadus pendeddmsbértd lan ahdobal 1d< aanebe: r8meved 25 1. 5%
by wei ght £edm Rin¢r @8h6t Pbn GRGQ uRaSBY wir1d¥e hexRsIanNafiRAkbi €nass d sol ution)

was then geierkd inNef¥esr& R gq?asléocént%tksgatféﬁ Y %ﬂqgggggo@.f the

hexacyanocobal tic acid was conplete; the mxture was stirr r anot her 5
m nutes_at 50C. The tenP,erat.ure was subsequently reduced to 40C over a 30

peri od BfFYNEHEG FRRILGAGIPPRhPENtRS RIyeELLETPRES theFarapelymeimathe
liquid bythearesehtaipyertione fthet eatakybtwaenwatsedremain wat the €& The

noi st filpesdake was subsequently dispersed in sufficient water to give a
5% strength by weight nmultinetal cyanide suspension. Exanple 4: Preparation

of a poly. é%{ol ls¥.8£— 513;)4@1% 5980k YdBHo 1 eL‘Q g Q:'erPerﬁ I.'L rlllgl&l trOCI ave,

2 oo g S e L G S P 20"

hours. ThE'$®ERIE BRLFFRE thaandeanabaedudisempphagieiq molyuspthenes. diheds 10

bar nitr opelyyreddanee. aye rmwdagedchsing preedods ekndwr) . ferbae by medatdgen and

a tenper athy @©dfyol30@iti ol ydsopyapytane repedeingrénh ihenadaddedq over a

O bar A B oo Siearesad e &2 Datced
lsAg)éﬁ;Be S%Qr— Bé?ﬁe%@ere belg(r&%t gg%mo\?“ ‘Wo&%ﬁ%e vérsesseuqséaﬁ rrll{ﬂp wor ked up

pressurée
by filtrattdifr PHEEr SHUIIOHEEI Kt rid Th ECTBPYRAR FPSPIPERY | ¥ legst
hydr oxyl M8IArodss. Jtoms iyicy aEe drepniide togand mpoc@Angte| sewmis.y - 750
mPas at 7G@pdnnds3¢00tyimolg 8@ Ezaspltevd hyBrepem sdtiams ehigh are

pol yest er rguptitich@bwht & Cks axgpoby segrdupsA wh3thntantid Heagtadt esdettar 1.0 g
of the26Ma Qatdley pb1pss d1geenéR BRI Bpd1 YWrd:Ss Qs REESEEadiidB0 g of
POy St S flerb pbyabodOfar ' 90245RE U LR MISLSECURIGERL, © D! T 2
hours. The r tron X u({e Wa sg ent aéema e 1 ner ans of .10 bar
ni trogen %]rceogboaiﬁe?n?O Jgéo es;}ﬁ?%w UG8 anePe RESTURGEEHat algsBolafter 3
hours, thend SIEOESNDAYIRUrde MREASCHAYR EIPh4t 1B FRRIUGEWepfESB SR & 4 nbar
and a t enptthtaimelef i09C cliflia priududer P Gndbtapsekl ke st. h@ut théowineg

proper kest iy gosxyblautdarse ca48listE, Kdvingcigbrnusaad the. Cudipna@l g

Vi SCOSi t Yaux#Q a¥¥as ahd /S adaiMies 756 g/ nol Exanpl e 6: Production of a
fl exi bl e pol yuret hane sl abstock foam

Such compounds and processes for producing the polyurethanes are
described, for example, in the Kunststoff-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 polyetherols. 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



400 g of Lupranol 2080, a polyetherol from BASF having a 30 hydroxyl nunber
of 48 ngy BOBIOE50398 400 g of Lupraphen 8190, a pol yesterol from BASF havi ng
a hydroxyl number of 61 nmy KOH g, and 200 g of the pol yet herol as descri bed
in Exanple 4 were intimately m xed b% means of a stirrer. The slightly
turbi d dispersion obtained di spl ayed " no phase separation even after nore 35
than 50 daystombERdy faretersleSEPBMSmi xture were mixed with 38 g of water,
10 g of Tegostab BF 2370 (silicone stabilizer from Goldschm dt AG, 0.12 g
of Lupr agEur#idinor@,4fgand proguagenudidds yhampbeydSantplystiet OI6dRASF

Akt i engesebpsTfiirls) o2nehe frebedt KRSEMSiAD cahi Befdt Al 45 bel HoAYEA) dschmi dt

AG by f Stipger. 491.9 g of Lupranat T80 A, "a tolylen€
2,4-12, gegli]%g%c%/ﬁnﬁgagg% xture from BASF Akti engesel |l schaft, were then added

while stirring and the reaction m xture was poured into an open box nold
(400 x 406nxa‘%%lt4mrnﬁileiEPWiSésﬁrrP°¥mw Pdopk oerrl ymea spef ythet hane
foam A POSSHIHBOENYEntiod g edbbede lsabgartedds. poldioeehacel | ed f1exible
f oam was ohémistag:. POsdfon) a&@éaeaeﬁoﬂﬁhf&s an59é %1§3k¥% C|§im| EL_- A
pol yestor compiRIMar 1Bl PEXi fO0RALKNERE A re89n8Ca i GRANRS tar We Sl S! YUI C
2ad 1 on 5t & d8a5: 06055 AL %&ﬁcﬁomewn%ﬁ’% SUbR1 aNCeS.  wher el n
pol yest er cohols are use %s fURCE1 ONal iLht Tiat of é’ﬂ‘ﬁgt %’é. and
Ul 11 et SPOLVRHAT PP S 0Fh OBGL e TEa]| it Bresent nvention can

also be used as thermoplastic polymers. Here, polyester-polyether

block copolymers which have no free functional groups in the

15 molecule are preferably employed.

Moreover, the polyester-polyether block copolymers of the present
invention can be functionalized by reaction with further
compounds, for example by reaction with epichlorohydrin and

20 o,f-unsaturated compounds such as acrylic acid and methacrylic
acid.

The polyester-polyether block copolymers functionalized by
o,fzunsaturated [sic] compounds can be crosslinked by various
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 polyesterol A formed had the following

40 properties:

hydroxyl number = 55.5 mg KOH/g
acid number = 1.83 mg KOH/g
viscosity = 1060 mPa-s at 75°C

45 water content = 0.039%



10 2. A polyester-polyether block copolynmer as clainmed in claim1, wherein
t he pol yegbgb/gbqglgol s are prepar ‘ed by reacting pol yfunctional al cohol S

wi th pol yfunctional carboxylic acids. 3. A polyester-polyether block
copolyner as clainmed in claim1, 15 wherein the pol yester al cohols have a
nol ecul ar wei ght MWin the rangefrorﬂZSOto 200, 000. 4. A _

pol'yest er Eparpia Rer bPoekaxupieiny ofr patyedtainoddBi n cl ai m 1, wherein the .
mul ti metal cyanide catal ysts used have the 20 formula (1) Ma[MZ(CN)b(A)cjd

"M gXn TR(&2)irrel ﬁbi)brgt%ﬂ’y“@eﬁc%r' s7998 al 2l ect ‘igcf om the
T e Ry e
i on sel ecpg 3&8 r"BU’p‘lCSH@ ’é?‘? °6‘f mFéEUrre PEE completeln3+, M 2+,

Mi 3+, V44l “%Eflled@ ¥hi @Qﬂtmmem@actllmemlxandeI\tluzauhderVBoazeoﬁcdent|cal
or differéht mB®fAvaseanofinieartiehevtrel fanaivetihBy gaDeti GRS bAT hige:0f

hal i de, hydm@s@mlcspkéaé@re canbepat 85 FIR etlwﬁélé‘ey%}l@eethéf‘)&é’

cyanate, garbaayate, Tﬁéai-éﬁcecf&'ﬁﬁw Ltead Sadll A0, o8 efﬁtﬁﬁ dfe rom
the gr y

t hi ogygggfﬁwﬁs?g’ g%g?é cyarf:glteé’r 83? r&ﬁe gﬁ% dadh ¢hgi follewing s a
wat er - ni s& ‘Eﬁ’ 43€54nd sel ected fromthe group 45 consisting of al cohols,

al dehydes, ketones, ethers, poI yethers, esters, ureas, am des, nitriles and
sul fides, hydro:q05@LB0&85 13 = . az7bmgc1~;ord/gg and n are sel ected so that

t he Corrpoald‘:lﬂilrﬁlnﬂble@Ctl‘l cal l y neutyr, gl_;,m@ry@b@yd s the coordi nati on nunber of

the Iiggn a fraction or gyn reater than or equal to 0, his a
fractlgﬁ Gl;s’z%{l%gs%r rgreater t han Oh?&l%gﬁsr ag;t 2@0@ 10 5. A polyester-polyether

bl ock copolyrner as CFained in cl & wherein the al kyl ene oxi des used are
et hyl ene oxi de, propyl ene oxide, butylene oxide or any m xtures of at | east
two of thBXafRd@ éne ORFeRAFatdnni oficthe DMC catalyst

20 479.3 g of an aqueous 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/1l), an
aqueous hexacyanocobaltic acid solution (cobalt content: 9 g/1,

25 1.5% by weight of Pluronic® PE 6200 based on the
hexacyanocobaltic acid solution) was then metered in over a
period of 20 minutes. After addition of the hexacyanocobaltic
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-polyether 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



15 6. A polyester-pol yether block copolynmer as clainmed in claim1l1, wherein

the rati 00060¢50895gr oups to ester groups in the nolecule is in the range

fromO0.01 to 100. 7. A polyester-polyether block copolynmer as clainmed in
'ght MNVis in the range from 300 to

claim1l1, 20 wherein the nol ecular we nge I
300, 000. 8. A process . for preparing é | yest er - pol yet her_ bl ock copol yners,
5[8 YX§1 e SRPABIOMUBLXHUTSSWABASt One

which conBFPS¥&ES®di 1§ BTt Tofeh
pol yest er dageRIRA dth at Redpped aresssre oA tmbest ahdcy avemheresnaeyst. 9. The
use of a PpoPSesindr wpsl seideguebt by kvardiesl ypeby asiTiwEtiet.i thanyrafuct! ai ms 1
to 7 as pebyslnedmaanené fOI1dwiadUproFeidal yurethanes. 10. The use of a
pol yest @r - pol yet her bl ock copolymer as claimed in any of claims 1 to 7 as
pol yur et napceret afiBdsR®y 1P Co%8 s RHORC: Lol et ner bl ook

copol ymer 2633 TURfEd in any 5f cl ai'md 1MPoKPHAG crosslinker conponent in
resi ns suvhse@sdpbxy resins &nd pol7)5@ste!!Paresam§ZS €0 12. The use of a

pol yest erMpol yet her bl ock copol ymes1as ¢/abaed in any of clainms 1 to 7 as
surfacyent. 13. The use of a pol yester-polyether block copolymer as clainmed
0050/ S070E 2R IE 5 Oededirdtiantel MR L e thol fe A Blosf rateliip-
reacting polyi sacyanét es yvith conmpounds_contai ning at |east two hydrogen

at ons whi Eﬂ e % Sdc FEYET IRANEOP4BEGankt® GrSuple Mieatalyst as

pol yest er dpetyihdseinbEsakp o fopmer dispensded iod180 & afhypodiyestaros B to 7
are useg as TDIfEOUTHS DvHedishibAgwad dIRASevhdGatydrA08NmBhE MEoMY GHduds e

][ eacti vg E‘Hé\laféjadt&%?b’ﬁmﬁé@ré wsp.s,ubééque%atyo;nalas- %:,@,!gé g,ypgllgégt hgfnpéoggﬂg |

or produ . e c |

and at Iegb?gaﬁl]%l%gfégét%rh a%l %gﬁoﬁgg%d‘,ﬁ ;bgo%%gfg?i %’Hclpezc‘a"}r[‘)a,reag ‘F%a%cfl She

pol yester‘%o*@e hePtHFock POUREI yHRS TRt gP BT UYF e MpSofegrsdst ok o 7. 15

16. A pol Jefetethmrerfren arf poagr sad e deavespapredot P AECai Phel proggces 30
35 40 29 obtained had the following properties:

hydroxyl number = 148.1 mg KOH/g

acid number = 0.2 mg KOH/g

viscosity = 40 mPa-s at 75°C
25 My = 756 g/mol

Example 6: Production of a flexible polyurethane slabstock foam

400 g of Lupranol® 2080, a polyetherol from BASF having a
30 hydroxyl number of 48 mg KOH/g, and 400 g of Lupraphen® 8190, a
polyesterol from BASF having a hydroxyl number of 61 mg KOH/g,
and 200 g of the polyetherol 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 Aktiengesellschaft) 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 into an open box mold (400 x 400 x

45 400 mm) in which it foamed to produce the polyurethane foam. A
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formula (I)

M1a[M2(CN)p(R)cla + £MIgXp - h(H20) - eL (I),

where
25
M! is a metal ion selected from the group consisting of
Zn2+, Fe2+, Co3+, Ni2+, Mn2+, Co2+, Sn2+, Pb2+, Mod+,
Mo6+, Al3+, V4+, V5+, Sr2+, W4+, W6+, Cr2+, Cr3+, cd2+,
30 M2 is a metal ion selected from the group consisting of
Fe2+, Fe3+, Co2+, Co3+, Mn2+, Mn3+, V4+, V5+, Cr2+, Cri3+,
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,
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h is a fraction or integer greater than or equal to 0.

10 5. A polyester-polyether block copolymer as claimed in claim 1,
wherein the alkylene oxides used are ethylene oxide,
propylene oxide, butylene oxide or any mixtures of at least
two of the alkylene oxides mentioned.

15 6. A polyester-polyether block copolymer as claimed in claim 1,
wherein the ratio of ether groups to ester groups in the
molecule is in the range from 0.01 to 100.

7. A polyester-polyether block copolymer as claimed in claim 1,
20 wherein the molecular weight My, 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 polyether
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.
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