- 1 - Process for the preparation of polyol mxtures The invention
relates to a process for the preparation of polyol m xtures

conpri sing pol yet her carbonate pol yol and-polyol containing urethane
groups and to a process for the preparation of 5pol yurethane from

these m xtures. The preparation of pol yether carbonate polyols by

cat al yti c Paatdsstfonthe @iepakdtivnl of pelyabmisases epoxi des) and car bon di oxi de

on to fl-functional starter substances (starters) has been

investigated intensively for nore than 40 years (Inoue et al.,
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wher ei i Rpslgpe@seTicn thscabig@dresc radi cal, such as al kyl, allcylaryl or
aryl, each of which can also conprise hetero atons, such as, for
exanple, 0, S, Si etc., and wherein e and f represent an integer, and
wher ei n t TRe prepatattin & hﬁll}/ﬁthf:ﬁarliohﬂe p@ﬂyylefbbleﬁtalyﬁﬁ hadiadreo itk okides (epoxides)
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are lost to the further reaction with isocyanatires.olt was therefor
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In this preparation of polyether carbonate polyols, the formation of undesirable cyclic carbonates,
such as e.g. propylene carbonate, thus occurs (WO 2004/087788 Al, WO 2006/103212 Al). These
25  cyclic carbonates are conventionally removed by distillation, because they have an adverse effect in
the secondary reactions of the resulting polyether carbonate polyols with e.g. polyisocyanates, for
example because they contain no groups which are reactive towards isocyanates. The removal of the
cyclic carbonates by distillation has the disadvantage that this means a considerable outlay on the
process (energy, time ete.). The removal of the cyclic carbonates moreover is accompanied by the

30  fact that a part of the raw materials employed are lost to the further reaction with isocyanates.

It was therefore an object of the present invention to provide a process which does not have these
disadvantages. In particular, the loss of these cyclic carbonates as raw materials for the further

reaction with isocyanates and the distillation step should be avoided.



- 2 - The invention thus provides a process for the preparation of

pol yol m xtures conprising pol yether carbonate pol yol and pol yol
cont ai ni ng urethane groups, characterized-in that (i) in a first step
one or nore al kyl ene oxi des and carbon di oxi de are added on to one or
nore H 5functional starter substances in the presence of at | east

one DMC catal yst ("copol ynerization"), and (ii) in a second step at
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groups i s(ihhns sebhditaes [yt dnbamplootREBna SeRtadtdlg alded tdh@eichide Riiit@® formed in
15w t hout working up steps (such as, for exanple, distillation).

I ndustrially ¥4 able crude nixtures of anines, dianines and/or

am no conpounds, which additionally can al so conprise hydroxyl

group are enployed, for exapple, as the am no-functional substance. .
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at | east one,ag]no-fun ti onal sups}ance i s added. to th% crude m xture
formed i nundesirable cyclic carbonate and results from the copolymerization, valuable polyol raw matenals are

obtained in the second step (ii), so that the resulting product can be used in the further reaction to
give refined products, such as e.g. with isocyanates to give polyurethanes, without further separation
25  steps (such as, for example, by distillation). The products (polycl mixtures) obtained by the process
according to the invention are therefore valuable raw materials for the preparation of polyurethanes
(such as, for example, polyurethane foams, polyurethane plastics, thermoplastic polyurethanes,

polyurethane dispersions, polyurethane lacquers, polyurethane adhesives and polyurethane sealants).

30 A preferred embodiment of the invention is a process for the preparation of polyurethanes,
characterized in that
(i) in a first step one or more alkylene oxides and carbon dioxide are added on to one or more H-
functional starter substances in the presence of at least one DMC catalyst
("copolymerization"),
35 (i) in a second step at least one amino-functional substance is added to the crude mixture formed in

step (1), and



step (i), and - 3 - (iii) the polyol mxture resulting fromstep

(i1) is reacted with di- and/or polyisocyanate. The process according
to the invention is a sinple and el egant-3net hod for renoving cyclic
carbonate from copol yneri zati on products of allcyl ene oxi des and

carbon di oxide without distillation or other 5 working up steps, this
cycl i c caribipthapaydleiirgreaedulizg e stept(i) ia raeedntiady apyadubisowahad 1 S
suitable for processing with isocyanate to give polyurethane. This is
effected by reaction of the cyclic carbonate present in the m xture
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(such as, for example, primary and/or secondary amines).
10 Amino-functional substances in the context of the invention are, for example, aliphatic,

cycloaliphatic and/or heterocyclic primary amines, such as, for example, those according to the

formulae (TF), (IIN), (IV) and (V)
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wherein
n denotes an integer from 0 to 17,
m denotes an integer from 0 to 8, preferably 1 or 2, and

25  Xand Y independently of each other represent NH, O or S.



wherein n denotes an integer fromO to 17, mdenotes an integer from
Oto 8, preferably 1 or 2, and 25X and Y independently of each ot her
represent NH, O or S. - 4 - Am no-funct-denal substances which are
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diaminobutane, 1,2-bis-(methylamino)-ethane, 1,3-diaminopentane, 1,6-diaminohexane, 1,8-
diaminooctane, 1,9-diaminononane, 1,10-diaminodecane, 1,12-diaminododecane, 1,2-
35  diaminocyclohexane, 4,4'-diaminodicyclohexylmethane, isophoronediamine, piperazine, 3-

aminopyrrolidine, 2-(aminomethyl)-piperidine, 4-(aminomethyl)-piperidine, 3-aminopiperidine, 4-



am nopyrrolidine, 2-(am nonethyl)-piperidine,

4- (am nonet hyl ) - pi peri di ne, 3-am nopi peridine, 4- - 5 -
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(B) for the activation, a part amount (based on the total amount of the amount of alkylene oxides

employed in the activation and copolymerization) of one or more alkylene oxides is added to the

30 mixture resulting from step (o), it being possible for this addition of a part amount of alkylene

oxide optionally to be carried out in the presence of CO», and the temperature peak ("hot spot")

which occurs due to the subsequent exothermic chemical reaction and/or a drop in pressure in

the reactor then in each case being awaited, and it also being possible for step (8) to be carried

out several times for the activation,



- 6 - (y) one or nore al kyl ene oxi des and carbon di oxi de are added to
the mxture resulting fromstep (0), it being possible for the
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oxi de}s 1- Geﬁlﬁﬂ@ dkylele, oxik}esmtdrﬁtg@ﬂezm‘)athdﬁ atoﬁmdﬂd&ﬁ@ﬁtﬂbﬁﬂ ifdt@he process according to

4- et hyl - u i ene_no i soprene nonoxi de

e omnt B e e e, S e 2 oL B Flae | e amle, 95 or more

cycl ooct eaenpmndieqho&hy&cﬁa?elecgmxﬂ;econﬁamgwf%thyreﬁaexlaeglpd@pyleme Pl Iekutehe,oxide,

nono- OoXI as nonQ- ceri

epoxi di ze ARSI aametisby o oreinogis ebitg skt Pl 23 zereps oxice

epi chl or oby;cémym 2giu;eae dalde, ﬁnﬁbﬂd@-ﬂ j2VE?ltdn|V&Sc_1d&f lgie)(tﬁied@;hde A hexass, oil‘uaé 34-

exa t her et et her. ex .

gl yel W Bad oxich Yrctlig dimipibre Dot it chten it it ey B g iere oxide, 1-

eIoox! gel f bidpbdnk oxidé, Iaicleﬁ%bﬂ&e}{Slinbﬁd’heﬁxids,uC&hcaﬁ,oxfde,l’l -“@xiadept exided1-dodecene oxide,
Cl 0 r.0 tri net ho SI e, . . R .

3 yciydy?%%wﬁl ey Shatihe moRme digPRSSATpMggTides  eyelopentene oxide,

tripr Opoxyﬁ:ldhaﬂﬁc &xgieyewbhbﬁmepmwldmbmdndldmieh@meloam drethlyraay | dxide,
xypropyleth 30di et hox

3-glyci dyP18 P55y P9 I%%Bb@%%%g ifals, & mesosr iz %{Blltygly(éetnﬁ]ﬁ » Epxidized d"%tty acids,
and/ ogs pr Op@i@l@ersmfleﬁ@udlkéd iﬁﬁi hdnffsu Elﬂéhl@bwheﬂ@cle £, dedlvgivengt gyeddl, such

as alkylene OXIde un cli f.or e .
2 koxy! at Foffr X MEtS) By aben St diaPLeten Fandhpuhie e sieh Al Biveicy
subst anceethéX @UpRlyMMcthcRKE all posedcHuadions aARdodkitnas tsudle af, ofor tdr@mple, 3-

al koxyl ati.on 35are, for - NH2

RSO I LN AR S TCRS (WD RO AT S L M-
and - OH i @ippspokysilatear | y Pgigtieylse@ropyieiivtdinabddysinab, St antigdfcidllgirapddhyl-
- 7

30 diethoxysilane, 3-glycidyloxypropyliriisopropoxysilane. Preferably, ethylene oxide and/or propylene

oxide, in particular propylene oxide, are employed as alkylene oxides.

Compounds with H atoms which are active for the alkoxylation can be employed as a suitable H-
functional starter substance. Groups which have active H atoms and are active for the alkoxylation
35  are, for example, -OH, -NH, (primary amines), -NH- (secondary amines), -SH, and -CO-H, and -OH
and -NH, are preferred and -OH is particularly preferred. The H-functional starter substance



enpl oyed is, for exanple, one or nore conpounds chosen fromthe group
consi sting of water, nono-or polyfunctional alcohols, nono- or

pol yfuncti onal am nes, polyfunctional thi7els, carboxylic acids, am no

al cohol s, am nocarboxylic acids, thioal cohols, hydroxy esters,

pol yet her pol yols, polyester polyols, polyester ether polyols,

pol yet her emplopainatier epathplol e opabig canpanéat ehopalfonl the grobp consisting of water, mono-

pol yet hyl enei | yet her -am n A so-called Jeffamnes(r),. .
P o Hunt Sndh o8se BR-KT, Mp S5 PERutGo Hhedfion ol Kieon Gl oiio accs
T- 5000 or agowrashasdinigoqarboghlict Ridsf thibAbbhols hglroas egerg,. pdPakhee bhigslanpaester

D230, D400 00, . T403, T5000 ol r ahydr of ur an e.g.
Poty TFL F( Pl aiRbeses ahdashibiogt bR Voot Thbok!” Helsrbertisosools
1400, i80@olyﬁﬁ)ﬂ€h)e1m1ml y&l@éth@hyﬂfe@f(ug apanilaeRBASE foodiatsman, such as e.g. D-

R R e A e e e

nonogl y cePolgietBerathiné BBY, P40AB200C Teod, TE0H0), FoddéfahpdtoRpine {¢.g. oty THIRE /6O BASF,

Lo O o RS L A oo GBS o AL bbb Fagines

of ex arrpl B AStherofiict @Bl@ie‘ﬂt’ak}wl‘ofﬁlaﬁetn)dnﬁmﬁﬂt) galyethsr WS hoBadplhicS®1OM, castor oil,

I t 2 OH gr. cule o C|al duct
Sven HE s B oh gy B rBRUs TR Mool Rt ot o, Aued Bt modified
A eocheni mahs., Grbidy/or tHelyedrided ¢ff fatty ycﬁ»aﬁ akbC{- Q}gl‘klnyaE?ldhﬂ(EEtlm&l’vﬂn@”ﬁMﬂp&se on

Co. KG and Soy eT pes (USSC Co. Monof unct i onal rter
Compouds NHIEE A 1A 50l GRS B EP R EYOHBI & AP ReDe CHopef o iy acid esters
car boxyl i Grhﬁﬁlcdﬁlpndbhfmi\tdfh@é aoRadt 220HOHOIS psh hpltcglanrdeningdalagréducts such as

net hanol , _et ha Kopan nol apol, e
Fort bt ahoratd tyapcen B RSF S8 e RS ropuiPhofoRicnts Gnbth? Svetmpt® tpes
20 methyl (GoghisDents@r @l Gt RalToy KIG) althSHyGPTNﬂyﬁHST(US$C 2opr opanol ,
1-tert-butoxy-2-propanol., 1-pentanol, 2-pentanol, 3-pentanol,

1- hexanol, 2-hexanol, 3-hexanol, 1-heptanol, 2-heptanol, 3-heptanol,

1- oct anOMonaﬁJﬁmioﬁd]OitarteB @aipainak , whicloChine| emfly@A0dre alcohols, amines, thiols and

- hydr oxy PP ecdss R PRk FRfeeaRorb g F o et el rgopancl, 2

monof unct pmpaiol anbutas], - Ritandl ttyrt-Buithivs, 3-51&51{-1-b1,lt3y31ﬁ37ﬂ-ﬂ81 2pedhyilssnane-ol, 2-

hexyl i.ne ziridipe, r I|d|n eri dine,

mor oAl | et b2 S hiine dreh G ona kB S 2 ek asptencl,
1- pr Opaneiplarltﬁﬂol Rpataphnehdxandl, 21;c>tmu61ar3&tehat@l,, 1-heptanol, 2-heptanol, 3-heptanol, 1-
3-net hyl -1 2-bu he al gl

Sarbont poh J9%knd 1l RS S eeighe LB aokcal g ROy DR, 4

aci d, pr ohydosxybipagiyt], mﬁgdfdx@pﬁﬁhr@ fa&y&roﬂﬁjyd&ne Sumhﬁﬁoﬁrbﬁaﬁﬂec Possible
acid, palmt c acid, %gnolenlc ac

oz b ampp B paPiort PGt PR SRS Py i) AR 4l asirdine,
sui t apd e pwrdidink U]iiiﬁérldﬁlﬁahloqﬂla]iﬁeeMcﬁluﬁh&&tﬁﬂﬂ&lilo&r\ehlcﬁ ©dn Wﬁ’d&@bﬁ; ethanethiol, 1-

di functional al coh C , . for. exanple,
di et hyl engroaﬂf;gl ? 8 Bfogégﬁﬂgﬂeﬁéuwghoﬁ d? B}fet(l}&, E 38]1‘3(; 8]gou¥ane 1-thiol, thiophenol.
1, 3-pr OpaNR)ﬂbiﬁhctloﬁallbaﬂbUi)aiaQidid@ kwhich, ﬂaybiﬂlﬁﬂﬁidhéﬂ are: ]-foﬂmbldt:iyl,l’lﬁﬂll@hqld propionic

gigggrg?ll qu#")j)ﬂ.\wf: acj_ldea 22%1 nglgc%h%:s)stearic %}’ aned l(l)t] ScsléJ qmolew ac1d {molemc
1, 8- oct angdid, ®knzoik,adid; stedrned ol , 1, 12- dodecanedlol

bi s-( idroxynethyl)-cyclohexanes (such as, for exanple,

1, 4- br's- (hydr oxynet hyl ) cycl ohexane), triethylene glycol,

tetraet hypﬁﬁﬁn@ioﬁﬂozllcohol's Which ﬂﬂ:l Mﬁtﬁlﬁlh"a@ﬂ@-ﬁ@bﬂ&ﬁi Start€l QLGMELL AR, for example,

gl ycol, tr en l ycol , opyl ene glycols, Eﬁ%utylene yCco
IRAERIM Y AT e BN SV o SRR R R
exanpl e, Blﬁ)fdii?l%ﬁb}” oBlcBE, Opa@mpamw«;en albutahédi@hygye me,iﬁalbul 1 u%@@mﬁmr ab&hentyl
castor oil); tetrafunctlonal al cohol s (such as, for exanple
glycol, 1,5-pentanediol, methylpentanediols (such as, for example, 3-methyl-I,5-pentanediol), 1,6-
35  hexanediol, 1,8-octanediol, 1,10-decanediol, 1,12-dodecanediol, bis-(hydroxymethyl)-cyclohexanes

(such as, for example, 1,4-bis-(hydroxymethyl)cyclohexane), triethylene glycol, tetraethylene glycol,



10 in particular those with a nol ecular weight M in the range of
from 100 to 4,000 g/ nol. Polyether polyols which are built up from
recurring ethyl ene oxide and propyl ene @%i-de units are preferred,
preferably with a content of from35 to 100 % of propyl ene oxide
units, particularly preferably with a content of from50 to 100 % of

pr opyl enepaxethgengnglyls, Hireseylananglyzel, ridprdpylereogigdoy, nedgropyieadighnrbls, dibutylene

copol yners, or, al.te ting or . hl ock copol s, of ethyl ene. oxid d
o ooy ene bEi R P&l PRiEREaSkas) BRGeERF TR o & 1 TR G S Bropane,
recurri ngghroply rishgdroryetigl Rohnratetdaytbend; axhilactionaltbeotole (suklbrs, for example,

exanple, th hen(r ceclain(r Arcal (r),. Baycol | (r

eyt 11 (r P tal Pt fedt B Lot oS ST bl gy, ssagh, sarch
Bayer 3vat aydrellysodseoutielodds ceuleds ladrobysgles, Desiorphanitonhlia0 @, and oils, in particular
Desmophen(r) 1900U, Accl.ainm(r) Polyol . 220 Accl ai m(r ol.yol .40001
Arcol (r) ?%ﬁ% i%@ffmﬁz\%l@&ﬁ“ ?%ﬂ%&ﬁsﬁ thes6 £ ,V%&Fl&@flf@['%laﬁiaﬁyﬁ?ﬁ Vg3 amiotnts of
Arcol (r) Peoiprahetdf@70, Baycoll (r) BD 1110, Bayfill (r) VPPU 0789,

Baygal (r) K55, 20 PET(r) 1004, Polyether(r) S180). Further suitable
hono- pol yet hyl ene oxi des are, for exanple, the Pluriol (r) E brands of
BASF SE, $h¢ Hatmosiotd srtgr@hiypncgchiedle exchaes fidmehe ubktass alipd & polybiler polyols,

Pl uri r) P brands of . BASF . S and itahle m x copal r f
ottt e bl grons wish e Siaciiter Retengiin iF B St ol o st B gt pofether
PE or Pl upolgdl§ mhickREe buikngSroad rd3dShg SthyleRbdtige ihdf progitiénaratde aiAg hre rpreferred,

Dol yol 5, Pregmi Vi S EhoeEmd R 0 Ry B R GRr RN oA i

of from 2066htdn offibAG0gs MOD % A pro@asie odlide whitd Mhewdlcap bt yadbd cSpadyrters, gradient
o al T or n ARG HoruIeHHO G RISEE aPRan el A BrpHin PE! ARPURPRte. Suibl
enpl oyed aslgetker GpolyUCBIiNI WY B6h decuitdgepopyeicdoxidhiel/@ amhyEr dxil, units are, for
Fer opht haPFEHR G DEPa SR AATE ! adieoit o PPYT] orGRR raPrge: PET” and
:Eﬂyglr’ : ggpomﬁb{?iﬁy}ﬁlfggpcﬁﬂAI}B@bi Ma&gi?&dfehdée‘?(}r(s@)fsugg Eﬁsglbblen%.giﬁ(deii, aneth@hen®
ot haned or2000, 2Rap Rl gR00. ASSRRTCRA AT Al v o S atvol 1010,

1, 5- pent anewdi®oPolydl 0BE Mrydl” @blyeD1 070 1 BScolifeBBIIAWD, Obayfill® VPPU 0789, Baygal” K55,

1, 4-bjs- CYG xane, .di.et hyl en | ycol ,..di propyl ene

ol yeorT e Phbt ROV Eshbioknsy S R RaT it pap SPRP RV ghioh FpopLeshpie. the
t he al cohbhsioifenbrmaik@d BASE St fuinablk homebo@propdael oxfdenst) fonalamplz| e Pheibl® P
ol ol 5, RS CAST E st 8 Blerec Lo VBrs oF CuubS: S piey Ehp oxide ar, for
pr epar at i exanple, thh@lpalisPahaPLeil borEbanel BASESE. - 9 - are obtai ned.
Preferably, polyether polyols with Wvnh = 150 to 2,000 g/nol are

enpl oyed for the preparation of the pol yester-ether polyols.
Pol yc23 bomhd H-foictibal e@serfsubistaneds v flsdige chbfeh Gpanth@subklafiderbbd efpdlyester polyols,

starter substances, in.particular . ose. Wth a I | ar i gh

o e sl e iost 4B X moEorighn M R ipe o b Fonaat 16 b b el Afleas
whi ch ar edipirefiaiabgolydsets s amployed by psleact pololef PARARE oIgols Grafailtly konsist of
carbonate,, di et hyl. carbonate or di.phenyl carhonate and difunctional., .
al cohol s B33Py aeid #nd 3 ‘@‘Eﬂ ity gﬂglcﬁ@?f’&ltsp ! Pr§.e“@g°$ﬁ% [ C-§f succinic acid,
pol ycar bonaleRSadd, eméléic F&hffcﬁidlﬂ,dacﬁpig.acidln pEfBalf 4358ddel phibalkic axanibghthalibcid,
Desnophen(r types o ayer Material Sci ence. A uch a 0. . .. .
DosnoShentFPhEASrRG: s BERRBBReR, S tan e P~ apy Giopithalic anhycrice
10|p0| y(;] ar bomaiee df ﬂnb&cilds blii’ﬂ/(ﬁr Jnﬁft%’ﬂ@é’ metil ﬂ@ﬂéﬁd |m¢l:1h|0+10cfofrﬂpbﬂen?t§10llﬁfiﬁ br@Mised are e.g.
pol yet her carbopate po s. can be enpl oyed as unctj.qQnal starter
Subst ancehs ﬂ'ﬁwgir?fﬂr RAEol; b&ww&whéaﬁr%%ﬁ&él@l,Mrlgfaiagﬁbﬁa RERPY ghyeol, 16-
obt ai nabl Beayedidle PHUAGLGFIRLEMBING cloBexahe | IMBYIEAON gHESCT idBRshyaE € glycol

are enpl oyed. ese pol yet her carbgonate polyols 15enpl oyed as
P Ynemethy?:) propang, gl%erol, pentaerythritol or migture% of the alcongrfs m%/ntioned. If difunctional or

35  polyfunctional polyether polyols are employed as the alcohol component, polyester ether polyols,

which can likewise serve as starter substances for the preparation of the polyether carbonate polyols,



step. The Hfunctional starter substances in general have a
functionality (i.e. nunber of H atons per nol ecule which are active

for the polynerization) of froml to 8, -pr-eferably of 2 or 3. The H
20functional starter substances are enpl oyed either individually or

as a mxture of at least two H functional starter substances.

Pr ef er r edard-dbuietli Breédrabdy, giolyethers pdigdlamdte sMar-el Hl ©ohalisz/mbl irbenpkyet &r the

formula (VI 25HO- erein x is a nunber from1l to 20,

pr ef er abl 1}”@?{“&1 %&ﬁ%&?‘erfeﬁk?h@w% 20. Exanpl es of al cohol s

according to fornmula (VI) are ethylene glycol, 1, 4-butanediol,

1, 6-hexanediol, 1 ct an 10- de nedi ol . and . .

T o Godoaethoste Gl PonT kP bR RN N
ar e nedpettoyd witldd n‘@le}tﬂ@ﬂ weigiht IMl’einhyé ahgy eiFane] 50gb wEen Q/lmol preferably 500 to 2,500,
pent aer yt

h rea cts of t al cohol rdin 0
P or s ( Uich e ERRan 5F BBt e rosgtop O HGatbeteo e bl et carborate or
tri HEt hyl aippsf@peaﬂmmwetagd Efaafismal ﬂedmge;r pblg&stdr ipoRolp Ibﬂﬁ(hl?étﬁer(pf)lyglb y&:)ﬁfn@les of
wi t h E-capr,ol act one an action u ent aer
bt o s PR CHEPLHEL B TrO e R EPhDATARE B WG e Db G P fpes of
pr ef er abl BagrMatyIScific AG/seth as@iceDByopher”d! V100 br Debinfb R l(RIPB0 Hay 66hised as
castor, oil H%ﬁ%g%% loEfand pol yet her polyols built up from 35recurring

ponaFQCyP@ nits. - 10 - The Hfunctional starter
substances are partlcularly preferably one or nore conpounds chosen

fromthe onsi s e Iene yl en

1, 3-pr opaﬁbﬁ%ﬁ‘l—ther fﬂbbo‘% %{ﬂham eptiop, %V@ﬁre&ﬁr ke 1p°§‘/ Ee%ﬂ ‘FFeEfFHPYed as H-
2- met hé| pflﬁﬁt&id_h@} Sﬁar&r dl.lb@ﬂanceﬁlﬂfi@@ﬂﬂiblylhr gbllyaﬂér,car:boﬁitff\@lﬁjllﬁdhﬁh arelobfinable by the
oct anedi ol , di et ene co i pr.opyl ene co cero

O oy Biop S e iion Hraproler e Bntlira Tt Sufhis carbonate polyols

wher ei s t baplpgldyRtihaictxohlBirtek Sulﬁtdh&e'@; atéprégacsd b@fdﬂdh-anchor this in a separate reaction
tri-Hfunctional starter substance and propyl ene oxide or a di- or
tri-Hfundffonal starter substance, propyl ene oxi de and et hyl ene

oxi de. The pol yether polyols preferably have a nDIecuIar wei ght Nh in

t he range, of om 62 to 4, /nol an a fu ctlon of fro to

3, and inTEeaF‘rf‘ug‘B‘iHOa? S&%F@é@? P 1Rhef ”cCH%“ éé B‘i‘m‘?efé? ito’éﬁé per
3,000 g/ mﬁbleaxﬂd wahidhUdi€ tabtb abi thy polynietigatiod) bpfram 112 Fheefbrablyadtat bioh nfe H-
the p her c rbonat e onoIs |s carried ou catal ytic additio

of cofbon HiF T %a%au‘zﬂaﬁ 4 SORPURCO OB e Fopdl u g peast o H-
substanceﬁmmhﬂmnﬂﬁwﬁﬁmﬁamksof the invention, "ll-functional” is

under stood as neani ng the nunber of H atons per nol ecule of the

starter conmpound which are active for the al koxyl ati on.
Preferred H-functional starter substances are alcohols of the general formula (VI)

25 HO-(CHy)x-OH v

wherein x is a number from 1 to 20, preferably an even number from 2 to 20. Examples of alcohols
according to formula (VI) are ethylene glycol, 1,4-butanediol, 1,6-hexanediol, 1,8-octanediol, 1,10-
decanediol and 1,12-dodecanediol. Further preferred H-functional starter substances are neopentyl
30  glyeol, trimethylolpropane, glycerol, pentaerythritol, reaction products of the alcohols according to
formula (V1) with e-caprolactone, e.g. reaction products of trimethylolpropane with e-caprolactone,
reaction products of glycerol with e-caprolactone and reaction products of pentaerythritol with e-
caprolactone. H-functional starter substances which are furthermore preferably employed are water,
diethylene glycol, dipropylene glycol, castor oil, sorbitol and polyether polyols built up from

35  recurring polyalkylene oxide units.



15 DMC catal ysts are known in principle fromthe prior art (see e.g.
US-A 3 404 109, US-A 3 829 505, US-A 3 941 849 and US-AS 158 922).

DMC catal ysts, which are described e.g.-1h- US-AS 470 813, EP-A 700

949, EP-A 743 093, EP-A 761 708, WD 97/40086, WD 98/16310 and WO

00/ 47649, have a very high activity in the honopol yneri zati on of

epoxi des aheHrfemdienal pagai sobsankdseargpatiaialyi ppeferatly o2Ooatdry ebhgiungothysdnSrom
at very Iﬁlw cat al

gener al % £°%o %{%ﬁggnﬁg@é%atl C?Sl ggogﬁlg'ﬁ)ag@c%f ? §fp%%oage§lg g’l ;é'bu{;fl%drlﬁl L4-

the fini sbanediohduStpenthinalidlj ghhethydmbpane-1PMIolC ateapensil Sglgas,c I‘lld&&daﬂeﬂlol 1,8-

Co o ai neipisil iaicsl aDFSh SpRPrsTe Suim ey G aumpate fig SR Biigtons!

(e.g. ser pelpmharml)aols alhs@incthatpaiyather fudyol aé beitt upl fréna diu Bb&ﬁ Haﬁaemgﬂ starter

nol ecul ar ater..t han 500 |, . a.t exa
e e catiedad ndifat Shict 6° Rl o ambinsiictal st oRbfilte, HREPRnS 0xidS and
exanpl e, btjdylanemxﬁltee'ﬁlwmylyetheﬂ\lﬁvlﬁbhs I(Ii:f)zrab]lj! hbVeen tholeGilar Sdeift MA 1tﬁl§hbl QﬁgSOf from 62

sol ution of .S reac eous sol uti n

retal oyaft 4o % hatfrnBE Rl Eour? lo B T OUT gant e R s g the
| i gands, einge ofdforf6l BIB0 ghiiol ahdOfubtjondAY bf frombes®i N i n the second

step M}e solid is separated off by known techni ques (such as
centrifugation or filtration) fromthe suspension obtained from (i),

(iii) wheTkd pnepzirﬁtuﬁhpcﬁﬁﬁ@ﬁabl@étﬁer datbodatt Pbly6ls 5§ eqprikdeutssl dathlymei lhitidA ST carbon

been i sol hed th a gueouys. sol ution n or |
conpl exi nalof“l \i?i nﬁox g[sﬁgﬁ’d’fl dtagf’fcfuést%ﬁ@qlﬁ'éﬁ? conts g‘e%lbe invention, "H-
i sol ati onﬁtmyncfnal" tig @tdeBtbod s memiﬂg thel gadibe@of H atérhd/per Winddcalerof tHestf@t Edhpound

obt ai ned, pr opr ul veri zation, is subsequently dried
at terrperghffpé ati“%tjﬂrté%ﬂgxga“ - 120 C and under pressures of from
in gengral 0.1 mbar to normal pressure (1013 mbar), and wherein in

the first i t.el ft recipitat of t
roral | oy aR Mo AP CoBEEHRIS Fhm e s o6 Kt 2l S AL B S ok Bragsos.
| i gands, psef 8pabB4p dnd USXESSS QDLBSBNICD@tdlﬁS tinidbhe deRtindd € aNUSA 5 470 813,

Couboa" ) R AL ks b1 HEL R, B DA AR RRERA G B BT 5lB e

accor di ngatverytigh Activienin e h&h@mﬂyfh&n&ﬁﬁﬁtdf@ﬁm@de@dﬂ@I‘fﬁldﬁfpoﬂﬁﬁlél‘.he&ﬁépafhhen of
met al 2(? al }J(ﬁyeaﬂ[l]f:dr p\g%%ﬁra_t %grly"ig\lv%at yts.tacl:oncé/ %’Qtlloqw.(sa (fsa ;'aﬁrﬁ or e%g goxt%npm general it is no
longer necessary to separate off the catalyst from the finished product. The highly active DMC
catalysts described in EP-A 700 949, which, in addition to a double metal cyanide compound (e.g.
zinc hexacyanocobaltate(lIl)) and an organic complexing ligand (e.g. tert-butanol), also contain a
polyether with a number-average molecular weight of greater than 500 g/mol, are a typical example.
25
The DMC catalysts according to the invention are obtained, for example, by a procedure in which
(i) in the first step an aqueous solution of a metal salt is reacted with the aqueous solution of a
metal cyanide salt in the presence of one or more organic complexing ligands, e.g. of an ether or
alcohol,
30 (i) wherein in the second step the solid is separated off by known techniques (such as centrifugation
or filtration) from the suspension obtained from (i),
(111) wherein, if appropriate, in a third step the solid which has been isolated is washed with an
aqueous solution of an organic complexing ligand (e.g. by resuspending and subsequent

renewed isolation by filtration or centrifugation),



10 an aqueous solution of zinc chloride (preferably in excess, based

on the nmetal cyanide salt, such as, for exanple, potassium
hexacyanocobal t ate) and pot assi um hexacyéhocobaltate is m xed and

di met hoxyet hane (glynme) or tert-butanol (preferably in excess, based

on zinc hexacyanocobaltate) is then added to the suspension forned.
15Exanpl egivpfvhewint éel eolideblahing®l if sappfopridte nittee Fjubletigition,z isn sutlbeqanttye dried at

i trate. i1 ol as daraen R T b B UG PESHEF O M Braagel 61 e t
iron(ll1) chhmnmd@ﬁxcmbann@ﬂh» chloride, cobalt(ll) thiocyanate,

kel (1 10, PONSEAE A0S S B A2 RS Sk
rS1 alts are camdjul ﬂ@(sh@h&@tﬁﬁ)pﬁ&&h&iofﬁir@ﬁnhd do)npl@ﬁ:]{ga@&idﬂ Preferably in excess (based on the
exacyanoco S|un1 e noferrate ot assi um
o acy anofaR T b oup R R R S or Rl S ipbans B e 2Ry
hexacyanocobaltate(lll) Exanpl es of SU|tabIe doubl e netal cyanide
conmpounds ¢ hexacyanocobal t at.e L), .zinc 25 . .
ooy Ao PY b e vl AR ARRERO RS b ahe By s Raminers e javention are
hexacyanodebaicti@t Iﬁ'()dulcis)of WEIHf—idIl&iIe Iﬁmalmﬁliﬁﬁd fates bdltiROMmetatufii©salte tFat example,

cyani conpounds re t i.n US 5 158 922 (col um, 8,

| %/nes&j(SQ ?HE‘BT‘.’“SZP B"‘h %t‘ﬁ%@Sg%{FfF‘%P‘é((l? FY95% EaSBCEPIE ﬁ’ﬁ&geéﬁ? fFypuide salt, such as,
pref er abl ﬁ)_ru%ﬂhpleﬂpetaﬁsﬂﬁn‘,the%yﬂfecdfﬁaﬂa‘[ﬁ)r bt pﬁﬂaé(sgm{ Qleieﬁﬁdhggdba@té Qf Mhixed and
ste i) wt a e _am.no subs e is carried

out I,O 1£ 03 QB?EHBF%“M&? fﬁilfm%@f & ‘n‘?“r‘?&f’f@ﬁ’tf%ﬁ’q)f He*EGrt é?‘ﬁ?i OgfIng Jg¥qcyanocobaltate) is
car bonat ethie addae tctheislepetkish Brmed. Pr ef erabl y, the content of cyclic
carbonate in the m xture obtained fromstep (i) is determned, and in
step (ii) the am no-functional substance is enployed in a nolar ratio

of an1510 Emﬁ;ﬂés%fadmtsb]b&{e&lll@ﬂtst A el dhivridar enelogidef zhe addide, 2inc atetlle, zinc

to 0.5 : articul a referably 1.1- 1.0 t0.0.9 : 1.0. . - 12 -
n the 1 eRepmsRONE T HEele oian ety oD gt onouth bRt drangd” cilorice,
car bonat eirga(tIb chhﬂd@,@blﬁbﬂlﬂf[)wh%tlaI’chal)altﬁlllbhﬁioaﬁﬁﬁe,i fickeRITY ¢htide Whd nidi@(I]) nitrate.
reaction cordl to stép % % IS car out, for exanple, at
t enper at u §”%f lwgéwﬂ saf gﬁﬂéeﬂwcg? rably 10 to 140 C,
particularly preferably 20 to 130C and very particularly preferably
30 to ours of the reacti n can be e I b S
means? f ?ﬁ"%pl%gct o¥Hia Pt‘iyf“?l § i Bl ofret fRET aﬁFé‘ éﬁ?ﬂ?gl?aﬁtatfsﬁﬂl’h\é%tassmm
cont ext hdi)ﬁcyaﬁ(ﬁ(ﬁhalateﬂﬂ@,f pdid%@uﬁal{ebﬂ:l?yﬂofmm@lm fpofablﬁunﬁ) Wi6kac gan6 REQ(TH], @alcium
at about 800 cn}ﬁ @i@?‘@-ﬁ E?the Co rEe ﬁ the reaction, and the
ani ne numdBPEROP aétaFe b bexAcgangr et he reaction of the
am no-functional substance enployed with the cyclic carbonate

rogresses. The ¢ nd of the pol r carhonate 40 .
P 750 cn%awpé??a?fa %mgk{}%/ fia% § yeig 8¥F§Hj§p r?iﬁé) EBLTE0 hERe aﬁ%%ga“a et} ine
r eacL 2on. hé;@?ﬁyomﬂt@e(ﬂbplzﬁﬁ nﬁxaéyh@ofafater(m)fmcbmnat) mxb@‘a@dg@&heﬁmmymther
or the use of m nor e ami no- unct| subst a in
Che 1 eact PEPSE SN APile Qb ARTG e TOTHOSES R GOrarEes Brds 3 15992
subst ancegolufit 3)UNRAD - 66). Bin® UpGcyRbBalAtEIIN @3ktticVarlY PrefetdBMREAL €
groups per mol ecul e of the pol yol B) containing urethane groups

formed can be controlled. For exanple, fromthe reaction of 15cyclic
car bonat eTié fekction ofiiit BRdé tid@irt aRatinS fohs kRP G§ with ptrl'bamamé adiMo MR niiRdMAIRGbstance

one h %roxyl rou er nol ecul e &suqh as, for exa
2- am Hbet HATh Jéo o GRS Hhd Rilrivady Pét%ﬁ@ﬂﬁat &é ﬁ§°lﬁa‘x‘?ifbr?§at2 in the crude
hydr oxyl giieups Pﬁ&ﬁakﬂml t8€ UbRedteSULyclic carbo@te RO hiktive t dbRRR from step (i) is
subst ance = secq rx havln two hydroxyl, groups per nolecul e
det ermme in step (1 (IB the amino- nctlonal substance is ‘employed in a molar ratio of amino-
functional substance to cyclic carbonate of from 1.5 : 1.0 to 0.5 : 1.0, particularly preferably 1.1 : 1.0
t00.9:1.0.
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20(such as, for exanple, diethanol am ne): polyols B) containing

ur et hane groups having 3 hydroxyl groups per nolecule result.
Particularly preferably, the polyols B)-tbntaining urethane groups of

t he pol yol m xtures according to the invention have 2 to 3 hydroxyl
groups per nol ecule and OH nunbers of from90 to 815 ng of 25 KOH g.
Par ti cul aid thepeefier adebyingtthatepdliy al sacBdn obhk: ay¢licngrbvnat hathehdgarmmpSunctional

have 2 to droxyl .group er nol ecul e and nbers.af fram 340

Lo 815 g BrE R il S0 B tendte FGisTd O e, O Retepint e 1) Shample,
cont ai ni ngnmpeetihand bewedpd alblse °2, prefeciblyyidrionyb °@ patipsaiheprefabicnl te 130 °C
and OH nunbers of .from 680 t.o 5 of. KOH g. .30The .pol yet het .

car bonat 6 TRoTS6 P AR RS 3P 101 Tk B BB B dHER 9t o gy monitored by
i nvent $ on meanseofriRndpedtros@pe raad) etradinefuha imine inghba. of this @iteRl) Ghet @tensity of the
10, 000 Da referab 500. to. 8, 000 Da rticul arly . preferably 500 .to
6,000 Da SHETVLPP SEe REle a1yt L raia it eho e Epeant e sarRrdha ey and
of hydr oxyie ayticupantae bf thelreetbde m{xture cidpe Aathetrydction of the ap@loyRhd@hal substance
carbonate polyol A). is i.n neral 1 to 8, preferab tqQ 6,

ar thcal aPPRolRy ) b Py oot Shreetossch, e Brcntioant of G eftei pybastegoivol
3. - 13 {17%bel1T50lcy0) remaks wiresllyaebindedig thecotRe of thy gadtioan resul ting
from ﬁ ep (ii) are in general obtained as honbgeneous, clear to
slightty cloudy m xtures conprising pol yether carbonate polyols A)

and pol yoBs tB) cloisetaditiid danginsHigitii@absubstentd mployed er ik XikdlbeRixaee0sfdivd Gr more

to the invention _are valuable raw materjals for the preparation. of .
pol yur et nARES REERT ARG B ARrERDal e FarubmeBrat hese smind furctons
5pol yur et hes@ndek alkd hifber tofedroapp|vasdh Greredcyive @8 MatRSate REduys pet RdRkeule of the

0 sper ! ono L AS LA PRSI0 BRSSO e pon o

pol yoks m xgdlic earb@mtelwithng from step (fi) with di- and/or

ol yi socyanate is carr.ie ut b rocesses _known per, se. In this
Bont ext ¢ he pBTSTIE Qe FiPSPRse T RRIFGY TBHFSRYISE 15 TPRIOR gippbper molecule (such
enpl oyed bot h &y férhRappleBatiBodianol) gakiols B)0dodR i, uréthand Rraa@sI RO/t 2 hydroxyl
formulation or in a solvent-free form Organic and/or nodified di-
and/ or pol yi so8HRRETOEEHC B8 knpl oyed as the di- and/ or
pol yi socyandai)eamihbdetionat skiztmte + Reqohddte bplne HaOing Mo PeASON g8diipk b&Omblecule

the aE(S and ar ?suglegg rtjorng%hlp{e?rdiethanolamine): polyols B} containing urethane groups having 3

hydroxyl groups per molecule result.

Particularly preferably, the polyols B} containing urethane groups of the polyol mixtures according to
the invention have 2 to 3 hydroxyl groups per molecule and OH numbers of from 90 to 815 mg of

25  KOH/g. Particularly preferably, the polyols B) containing urethane groups have 2 to 3 hydroxyl
groups per molecule and OH numbers of from 340 to 815 mg of KOH/g. Very particularly
preferably, the polyols B) containing urethane groups have 2 to 3 hydroxyl groups per molecule and
OH numbers of from 680 to 815 mg of KOH/g.

30 The polyether carbonate polyols A) of the polyol mixtures according to the invention have number-
average molecular weights of from 500 to 10,000 Da, preferably 500 to 8,000 Da, particularly
preferably 500 to 6,000 Da and very particularly preferably 500 to 4,000 Da. The number of
hydroxyl groups per molecule (functionality) of the polyether carbonate polyol A) is in general 1 to
8, preferably 2 to 6, particularly preferably 2 to 4 and very particularly preferably 2 to 3.
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15 exanpl e, in "Kunststoffhandbuch”, volume 7 "Pol yurethane", chapter
5.1, e.g. aliphatic, cycloaliphatic, araliphatic, aromatic and

het erocyclic pol yi socyanates of the forrida QNCON, in which n =2 -

4, preferably 2, and Q denotes an aliphatic hydrocarbon radical

having 2 - 18, preferably 6 - 10 C atons, a cycloaliphatic

hydr ocar bdhe p@l@l«blaab(tmw/aicagdidg 1o fifs inml&tirereabﬂlgg fom st () adirgeneaad obtained as
Z,[ gxt I gr Hé/n%r %ﬁea Iilgoche ’ % E%ﬁly d‘ﬁ% gg%%ﬁhur?saca) rﬂjg%lg%%\?ﬁ’ﬁt ¥r8ga_r5011%t3e pcolyols A) and
pr ef er abl polgols Blsorft‘alalhg maexhaﬁe groupsh GB@e mﬁmmamb&imgstuaﬂm i@gendAb@ are valuable raw
descri bed | pol yol Xt u

2ccor di ng P ERe o 0B TaRTah Pl ORrBaS Bt e o A ad e §ORaHs foams
pol yetfer pﬁymlemla@qﬂgmbss tIﬁﬂﬁHpﬂHst:cl:)ﬂilyl&&hz&lbs molyymﬂﬁnef dlﬁpefsﬁﬁlﬁ,tpomﬁrdmahéﬂacquers
the di- angl or sSocC 5}] §8| t abl e 25 pol yet her polyols,

pol yet her P g‘ﬂrgtlh 3}"5 reBps ¥aER)- hol yol s have an OH nunber

range of fronlconventlonally 9 to 200, preferably 14 to 180 and

rom 1 tore BrErcranyes ub £13Ah TaPx it aPry o BechiE py® 25 i o andror

The r eact plfiseuyaeKedis Ignéd)oﬂﬂ:)@pro(ckisés kabwh Be sp.ah yias cotikext, lﬂ{eq:,o[)@Smlﬁurélgssultmg
from nd/ pol anate can al so be carried
out 1 10 ¢ nEoByslee Siketn B crdPiatot B HheBiitis® EURPS S oRReBAD SRl lormulston o
agent S, Cﬁiaﬁdoy&hlsﬁ'ee%mbl lizers and/ or other auxiliary substances and
additives, such as is known in principle to the person skilled in the
art and described, for exanple, in "Kunststoffhandbuch", volune 7,

" Pol yur et Dageic, atdiapteidif@d4di- andld polfix@ymlaes ddie bEHermploRAr ayaBe di- and/or

det d th DI N.53 . .bein ed t.h
ol vent | ROMSYRAT AETERt B IR RBIRG Kol PPN IRG T PR of Gaoes for
carri Bﬁf oettample, hinO. "Kumdtﬁﬂcgn&ueﬁ"hammﬁ Kgﬂof)ﬁﬂﬂlaﬁ@l n&haﬁtei ext, @rg batiphatic,
nmeans o I sto

oo P el D ipharic 2irRlic 81 neftsbdafil no e i o e gyt tcoy,,
"mg/ g" relvbicks t@ Y| h&@fﬂrﬂgj[ R0 khiye Qhédnorarah ailipliatic (9tiedrbon fkdRalr Rdving DF 18,
CLe ot o RN MO utn e SReARt R eistaer HaispiiayGE 4l prgeny S 10 C
gul se pr ggbﬁmdahgﬁﬁnatmaiyﬂﬂoﬁbdﬂ ?ﬁlcﬁilhavmgﬁ -95, ﬁ«éfem@lp]s) 13 F%orﬁs@ﬁphxﬁammlatic

i i ter r c The e evant
oot S S dlorarith T e Fh o oBrelrobes 136 Ay Gt gl such as are

cyclic caddediatén DBIOTHE38053f wieesld -as. a by- product) resonance at 4.5
ppm carbonate, resulting from carbon di oxide incorporated in the
pol yet her carbonate polyol (resonances at 5.1 to 4.8 ppnm,

The polyol mixtures according to the invention can also be mixed with polyether polyols, polyether

ester polyols and/or polyester polyols for reaction with the di- and/or polyisocyanate. Suitable

25  polyether polyols, polyether ester polyols and/or polyester polyols have an OH number range of from
conventionally 9 to 200, preferably 14 to 180 and particularly preferably 28 to 150 mg of KOH/g and
a functionality of from 1 to 6, preferably 2 to 4 and particularly preferably 2 to 3.

The reaction according to step (iii) of the polyol mixture resulting from step (ii) with di- and/or
30 polyisocyanate can also be carried out in the presence of solvents, blowing agents, flameproofing
agents, catalysts, stabilizers and/or other auxiliary substances and additives, such as is known in
principle to the person skilled in the art and described, for example, in "Kunststoffhandbuch”,

volume 7, "Polyurethane"”, chapter 3.4.



15 unreacted PO with resonance at 2.4 ppm polyether polyol (i.e.

Wi t hout incorporated carbon dioxide) with resonances at 1.2 to 1.0

ppm the 1,8-octanediol, incorporated asl4he starter nolecule, with a
resonance at 1.6 to 1.52 ppm The nol ar content of the carbonate

i ncorporated in the polymer in the reaction mxture is cal cul ated
20accor di Bgamipgesf ornula (VI1) as follows, the foll owm ng abbreviations
being used: A(4.5) = area of the resonance at 4.5 ppmfor cyclic
carbonate (corresponds to an Il atom A(5.1-4.8) = area of the
resonanceTh¢ OB tnmbds wyerdctanminpd liy @etdoedancawhb TANe53290-R obyraditk Baing-Huet o the
for cyclig

ol Onage' 'Agezd 4} T _1{1% OIIC thli]e;" r.e rn ncs atc 21'(340 Pmit olar
free, unriactad OB SsA5 s £t gy andpdene thiqrids " Tiiaton Way cgried o3¢ yity G
for pof yettherolip MG (end(poi-dbtebizn by me@a obfpotehifonicasd EZuswe oAtwith & OH number
1.52 m for..1,8-octapediQl (starter) Taki I nt g,account  the "
rolat i vo PRESRG b1 EeERERL RushOhdl S0 hka b lPabRa e S Rl 5 e’ et

car bonat eto thglKGHJ/gfotyctheaethonae polydliir e was converted i nto nol %
according to the following formula (VI1) 30 A(5.1-4.8)- A(4.5) LG
*100(VIl) Mb.1-4.8) + A(2.9) + 0.33 * A(1.2-1.0) + 0.25 * A(1l.6-1.52)
The wei ghThentib efdyclic carbdna)propylgelcyibeiatd) coptegbtieachbmategolyoGvds deterhined by

eR 0 T o R RS 0 GESSRR QLR {4 s b i 10

(denom nabté#scand)) THeehmpie eak digtodicd dn aacaated ¢idorbford Or ¢idh eas¢. KRk relevant resonances
in the "H-NMR (based on TMS = 0 ppm) are as follows:

cyclic carbonate (which was formed as a by-product) resonance at 4.5 ppm, carbonate, resulting from

carbon dioxide incorporated in the polyether carbonate polyol (resonances at 5.1 to 4.8 ppm),

15 unreacted PO with resonance at 2.4 ppm, polyether polyol (i.e. without incorporated carbon dioxide)

with resonances at 1.2 to 1.0 ppm, the 1,8-octanediol, incorporated as the starter molecule, with a

resonance at 1.6 to 1.52 ppm.

The molar content of the carbonate incorporated in the polymer in the reaction mixture is calculated
20 according to formula (VII) as follows, the following abbreviations being used:

A(4.5) = area of the resonance at 4.5 ppm for cyclic carbonate (corresponds to an H atom)

A(5.1-4.8) = area of the resonance at 5.1-4.8 ppm for polyether carbonate polyol and an H atom for

cyclic carbonate.

A(2.4) = area of the resonance at 2.4 ppm for free, unreacted PO
25  A(1.2-1.0) = area of the resonance at 1.2-1.0 ppm for polyether polyol

A(1.6-1.52) = area of the resonance at 1.6 to 1.52 ppm for 1,8-octanediol (starter)

Taking into account the relative intensities, the polymer-bonded carbonate ("linear carbonate" LC) in
the reaction mixture was converted into mol% according to the following formula (VII)
30

c- A(5.1-4.8)— A(4.5)
A(5.1-4.8) + A(2.4) + 0.33 * A(1.2-1.0) + 0.25 # A(1.6-1.52)

%100 (VID

The weight content (in wt.%) of polymer-bonded carbonate (I.C') in the reaction mixture was
calculated according to formula (VIII)
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5N=

[ A(5.1-4.8)-A(4.5)] *102+A(4.5)*102+A( 2. 4) *58+0. 33*A( 1. 2- 1. 0) *58+0. 25*

A(l.6-1.52)*146(DC) The factor 102 resuttis-fromthe sum of the

nol ecul ar wei ghts of CO2 (nol ecul ar weight 44 g/nol) and that of

propyl ene oxi de (nol ecul ar weight 58 g/nol), the factor 58 results

from the nol ecul ar meignﬂAaﬂ—gw@pyHéMeuuﬁh ¢ and the factor 146
results fromthe nol ecll"ar wei ghtt of the starter 10enpl oyed,

1, 8-octanediol. The weight content (in w.% of cyclic carbonate

(CC) in the reaction m xture was cal cul ated according to forrmula (X
15cc’ - A( heShlud IOR (*dD0HmMort Mieheing| chleulhtod advotdfigngfoaiatle ubat ed

according to formula (I X). In order to calculate fromthe val ues of

the conposition of the reaction m xture the conposition 20 based on

t he poj yner= [agntenta@snrobeid nginispalysilerapellophks-owbtanewes)=ns | t (IX)
up fromthe starter and propyl ene oxide during the activation steps

whi ch took place under CO2-free conditions, and pol yether carbonate

gol yol , Emh& factsp 167 @B0lfsTeons thafstu@rof (R 10Fyduen Eve@htstted w;dm&&ﬂw?k%@ﬁnol)
uring the activation steps ich too ace in the presence o

and dari nir e SRR R BR (P aRSuIe (TR hOh £ DY e e CBs PR oS BF ollar
reacti on wehiub®piopylene 6MEd il PeORMhE MY EBiilROMGEh @had RPlcaityr WBipRR6t 8 starter
25 prﬁPerne o§if§ ﬁresggt) were elimnated by cal cul ation. The

wei ght? cofPRIAYedph3PHa Y honat e recurring units in the pol yet her

carbonat e pol yol was converted into a weight content of carbon

di oxi de by, neanﬁ of th%.faq;or F = 44 44+5§%,.T e CO2 content in th

pol yet her TRAMSBRAEWFH(PoV.- 4t 8f S¥rlic etpnaindorpdr icetfaction dwxiupr was caleulated

f ol | ow ngaexamglteforaid (Xpbl e 1) is standardized to the content of the
pol yet her carbonate pol yol nolecule which was forned during the

copol yneri zation and, where 30 appropriate, the activation steps in

t he pigsence of C2 (i.e. thea@optient of the polyether carbonate

pol yol” mol ecul e whi ch resfits Trgm tH&%tarter (1,8-octanediol) and &

fromthe reaction of the starter with epoxi de which was added under
CO2-free conditions was not taken into account here). - 16 -

1, 8- oct angdivilhe NG INRRLANGH @il Fmtkerx)pol yol and propyl ene

oxi de bei ng enpl oyed as the allcyl ene oxide, and the DMC cat al yst

enpl oyed was prepared in accordance with Exanple 6 of WO-A 01/ 80994.

Two cr udembrgéioasicWlate frdoh enel @il W g CRABOAGSEES BE rbaci RiBE She composition

synthesized in this manner: 5 Crude m xture 1: OH nunber: 59.3 of
KOH/ g20 based on the polymer content (consisting of polyether polyol, which was built up from the starter and

(VIID)

propylene oxide during the activation steps which took place under COs-free conditions, and
polyether carbonate polyol, built up from the starter, propylene oxide and carbon dioxide during the
activation steps which took place in the presence of CO, and during the copolymerization), the non-
polymer constituents of the reaction mixture (i.e. cyclic propylene carbonate and any unreacted
25  propylene oxide present) were eliminated by calculation. The weight content of the carbonate
recurring units in the polyether carbonate polyol was converted into a weight content of carbon
dioxide by means of the factor F = 44/(44+58). The CO, content in the polyether carbonate polyol
stated ("CO; incorporated"; see the following examples and Table 1) is standardized to the content of
the polyether carbonate polyol molecule which was formed during the copolymerization and, where
30  appropriate, the activation steps in the presence of CO, (i.e. the content of the polyether carbonate
polyol molecule which results from the starter (1,8-octanediol) and from the reaction of the starter

with epoxide which was added under CO,-free conditions was not taken into account here).

Step (i), i.e. the preparation of the crude mixture containing polyether carbonate polyol and cyclic

35  carbonate (propylene carbonate) was carried out by the process according to WO-A 2008/013731,



CO>2 incorporated: 18.4 wt.% Pol yet her carbonate polyol content: 93.7
wt . % 10Pr opyl ene carbonate content: 6.3 wt.% Viscosity: 3,000 nPas
(23 © Crude mxture 2: OH nunber: 65. 216y of KOH g 15CO2
i ncorporated: 19.9 w. % Pol yet her carbonate polyol content: 89.2 wt.%
Propyl ene carbonate carbonate: 10.8 w.% Viscosity: 1,250 nPas (23 O
20Exanpl el B-ocroctsldiciy dntpldyeé as nvesibrtampplyoll @ propflerer exdde bring eimelovked as the
were initially intro into.a 250 m, four-necked flask with a
ot rrer. RS e RHEOMC RN Sl v ARSI R iy 6 or wo-
wer e heat ad0Lf094. Blo Crudd mikiugs afith2the dstiondedt tharsolerisier datd e sqatlesbed in this
dropwise at 50 Cin the course of 10 m nutes. The m xture was stirred
at 50 C ufitii®no further anine nunber was titratable or until the
am ne hunber was constant. 25 The course of the reaction was noreover
noni t or ed %e%elatgl;se 1(_)f the IR spectrum It was to be found that the
band of tge—cr;‘}—rrcar bonate at 1806 cm | di sappeared in the course
of the reatiivaiber: $R8 nipgaaf® Qif/gt he | i near carbonate groups at 1745 cmi
remai ned. éhe two new bA‘antcl,; of the urethane group forned were to be
seen at 16 ln((::%p?m{ésh tul def) and 1538 cm 1. A polyol nixture with a
Vi scosi t yPdiyetber3dBomRapobyol 2ten): 9aridvtafy OH nunber of 130 ng of KOH g
was formed. 30 Ex le 2 (agcording to the invention) 100 g of crude
m Xt u?(ge 29{/98?1811?%ﬁgﬁgffvtﬁgﬁt%ﬁo‘g%ed into a 250 m four-necked fl ask
W th a st iVisesity: JooOpaa@2X°annel , refl ux condenser and nitrogen inlet
and were heated up to 50 C. 6.45 g of 2- am noethanol were then added
dropwi se at 50 Cin the course of 10 m nutes. The m xture was
35sti rredCatde ofixt@ent i | no further am ne nunber was titratable or
until the ine n er onstant. The course of the reaction was
nor eover %@F%ﬁ%?%ﬁ%f the IR spectrum It was to be found

15 CO; incorporated: 19.9 wt.%

Polyether carbonate polyol content: 89.2 wt.%
Propylene carbonate carbonate: 10.8 wt.%
Viscosity: 1,250 mPas (23 °C)

20 Example 1 (according to the invention)

100 g of crude mixture 1 were initially introduced into a 250 ml four-necked flask with a stirrer,
dropping funnel, reflux condenser and nitrogen inlet and were heated up to 50 °C. 3.75 g of 2-
aminoethanol were then added dropwise at 50 °C in the course of 10 minutes. The mixture was
stirred at 50 °C until no further amine number was titratable or until the amine number was constant.
25  The course of the reaction was moreover monitored by means of the IR spectrum. It was to be found
that the band of the cyclic carbonate at 1806 cm™ disappeared in the course of the reaction. The band
of the linear carbonate groups at 1745 c¢m™ remained. The two new bands of the urethane group
formed were to be seen at 1690 cm™ (shoulder) and 1538 em™. A polyol mixture with a viscosity of
6,340 mPa-s (23 °C) and an OH number of 130 mg of KOH/g was formed.
30
Example 2 (according to the invention)
100 g of crude mixture 2 were initially introduced into a 250 ml four-necked flask with a stirrer,
dropping funnel, reflux condenser and nitrogen inlet and were heated up to 50 °C. 6.45 g of 2-
aminoethanol were then added dropwise at 50 °C in the course of 10 minutes. The mixture was
35  stirred at 50 °C until no further amine number was titratable or until the amine number was constant.

The course of the reaction was moreover monitored by means of the IR spectrum. It was to be found



- 17 - that the band of the cyclic carbonate at 1799 cm 1 di sappeared
in the course of the reaction. The band of the |inear carbonate

groups at 1747 cm 1 renmai ned. The two neW bands of the urethane group
formed were to be seen at 1691 cm | (shoulder) and 1538 cm 1. A

polyol m xture with a viscosity of 3330 nPa.s (23 C) and an OH nunber

of 156 nythaf thKﬂlﬂngf\t\lﬂ:S:yﬂﬁTG&ﬂIdnatéatH)?B?ﬂ!IhédiBaLﬂaaaTerblmd]ndTg:uise)ofthereactlon The band
i nvention 1 cr.u Xt lawere initi d pLo a
250 1 oot TR aeda Aol M KLEAT by Bt e R ek e SHaRY phase Eroup
condenser famed weterto ge seeh Bl B9l annd (sienlded et EX38wp 1t A pSQfoDmxﬁJréfEntE a@lscosity of

di et hanol ne. we hen a course of 10

m nut es. %?é)’ﬁ?a)&(é? é)\ﬁggallggléﬂ"g?r m§8¥%8g¥ﬁ Snfﬂ%“ urther anine
nunberswas titratable or until the am ne nunber was constant. The
course of _the reaction was noreover nonitored by means of the IR
spectrumgm%&@’—%@g—?m the band of the cyclic carbonate at
I1799 cm 11%5 g appade afdxtun Iiha‘?zglﬂﬁlﬂellnﬂf)ddc&ﬁmﬁceﬁqsl% &l fouThh@ckE@-fﬂldsmltlﬁ B%urrer
i near carbonat roups a cm . rensj e two new bands

the ur et h4WEPYE %ﬁ%‘egdg C‘Wé?%e”t ghdyRitregsgnm E‘ég’?ff‘cﬁi?ﬁt‘fﬂ R foaP oTEr)S45 g of
and 1541 gigthinolAiR® kel théd xddud ropivisb aB8Y PS GO teued oflfo RIRRs PR Six(w28 was

C and an OH nu of 1 of KOH/ g was forned. Exanples 1 to 3
dem)ngq r ab@Tegict ﬁ%) Gt pa ﬁtsfrh"'? %ﬂ&’?‘&‘?f Vesiptrpdlerrupihhs pame fapbeg was constant.

car bonat e ThécdueR &F 6@ ridctidh wixen@tdlePhoditditby heagd bARAIR HUARHANGES té Be found

gi ve pol yql contai ret ane ,While the carbonate group of
Phe. pol ye e Baeg e fiory B eBadonai fierers e dqies o e faction. The band
am no- f unai ihenNmkar 2Qmiehas gﬂﬁ@s atEaRRE dmbid&t angdithng nb@ btaﬁtg dfnyeeﬂﬁeth@m group

50.0 ¢ i xture fr wer e xed wth 29.8

Des rmdur ( F#‘“Ri}/’ﬁ%@éo SER P ‘pﬁ??éf]i“c ?%‘BP]}‘)F%M%&F@ of PRYglpixture Wgh a viscosity of
Mat er 12l Sgigenam A *GRndasOHSRSHE IfNsPME ¥ KR! RisGoMidih an NCO 25
content of 19.6 w.% by stirring. This m xture was drawn on to a

glass plate as a vvet filmwith a filmthickness of 50 pmwith the aid

of a comegmyds Iioad dnmdARtae ich meciﬁdiw 109 akiitical dRfal st tﬁ‘é’@@ﬁc‘: @atrlbd?lgte% reacted
the solvent (butyl acetate) in air roomtenperature, "t he glass

pl at e wasWKB ke gt of @umorfypctigpal r?FPP“’d‘ﬁ‘?f torve palyol SompipaapEng eoupy rwigle the

h. A cl eagarb@a@Uebuf 1dr MhiHoRRthRBadaBoiROPoIy QS stk AlE GedcP with BRCarhiRé-functional
doubl e strokes wth an inpregnated cotton pad before damage becane

vi si bP®) #iEarfegh- oct ane petrol

Example 4 (according to the invention)

50.0 g of polyol mixture from Example 2 were mixed with 29.8 g of Desmodur® N 3390 BA
(aliphatic polyisocyanate of Bayer MaterialScience AG, 90 % strength in butyl acetate with an NCO
25  content of 19.6 wt.%) by stirring. This mixture was drawn on to a glass plate as a wet film with a film
thickness of 50 ym with the aid of a commercially available film-drawing unit. After evaporation of
the solvent (butyl acetate) in air at room temperature, the glass plate was kept at 80 °C for 30 min and
then at room temperature for 24 h. A clear lacquer film which had a good resistance to xylene (92
double strokes with an impregnated cotton pad before damage became visible) and high-octane petrol

30 (97 double strokes with an impregnated cotton pad before damage became visible) was obtained.

Example 4 demonstrates that the polyol mixtures obtainable by the process according to the invention
can be processed with isocyanate to give polyurethanes, in this case to give a polyurethane lacquer

film, without further working up.



30(97 double strokes with an inpregnated cotton pad before damage
becane visible) was obtai ned. Exanple 4 denonstrates that the polyol

m xt ures obtainable by the process accortBing to the invention can be
processed with i socyanate to give pol yurethanes, in this case to give

a pol yurethane lacquer film wthout further working up. - 18 -

Clainms 1. CRimcess for the preparation of polyol m xtures conprising

pol yet her carbonate pol yol and pol yol containing urethane groups,
characterized in that 5(i) in a first step one or nore al kyl ene

oxi des and. Bracdsofor dicopeimchentian ef pelghsl dnigtnres coroprésingr poilgetter Hranate tpolynbind polyol
starter substgnn%gg,1 ilrllreghhee%clgreseC ce to‘f @t Letast one DMC cat al yst

("copol yneri za‘%lonf‘g, anan( ?1)ps’i ageteize S i Eétep at | east one

anm no-§ unct i ofipin sfidststapnme or momdhiletbnt oxitiéseand carten dibxitieisre afided @ do o or more
step (i). 10 2.Prgcess. accarding,to claim1l, wherei iji) the yo
mxcure resul ¢ ngAraneltenete efhebs JarE wRRGT dnlgid ork” DRR Yty
pol yi socyanat e. 3("Bsppbessizamadradidng to claim 1l or 2, wherein

al i phatic, cygloaliphatic and/ or heterocyclic 15primar I nes ar .
! oyed as. a5 SEt Soralt Kb ur nTaE onG el LB S e BB A apippe
1 or 2, wherein pfaed iyt sepitipam nes, secondary nonoam nes, diam nes

wth P(Si mary and/ or secondary am no groups and/or hydroxy-functional
amines with primary or secondary am no groups are enpl oyed as

am no- f un2t i oR@kess udzstdarpae slain? 0 wherein

(iii) the polyol mixture resulting from step (ii) is reacted with di- and/or polyisocyanate.

3. Process according to claim 1 or 2, wherein aliphatic, cycloaliphatic and/or heterocyclic
15 primary amines are employed as amino-functional substances.
4, Process according to claim 1 or 2, wherein primary monoamines, secondary monoamines,

diamines with primary and/or secondary amino groups and/or hydroxy-functional amines with
primary or secondary amino groups are employed as amino-functional substances.
20
5. Process according to claim 1 or 2, wherein 2-aminoethanol, 2-amino-1-propancl, 1-amino-2-
propanol, 2-amino-1-butanol, 4-amino-l-butanocl, 4-(2-hydroxyethyl)-piperidine, 4-(2-
hydroxyethyl)-piperazine, 2-aminocyclohexanol, 4-aminocyclohexanol, 2-
aminocyelopentanol, diethanolamine, bis-(2-hydroxypropyl)-amine and/or diamines with
25 primary and/or secondary amino groups (such as, for example, 1,2-diaminoethane, 1,3-
diaminopropane, 1,4-diaminobutane, 1,2-bis-(methylamino)-ethane, 1,3-diaminopentane, 1,6-
diaminohexane, 1,8-diamincoctane, 1,9-diaminononane, 1,10-diaminodecane, 1,12-
diaminododecane, 1,2-diaminocyclohexane, 4.4'-diaminodicyclohexylmethane,
isophoronediamine, piperazine,' 3-aminopyrrolidine,  2-(aminomethyl)-piperidine, 4-
30 (aminomethyl)-piperidine, 3-aminopiperidine, 4-aminopiperidine, 2-aminomethylpiperidine, 4-
aminomethylpiperidine, 2-aminomethylpyrrolidine, piperazine; polyether-diamines are

employed as amino-functional substances.

6. Process according to claim 1 or 2, wherein step (ii) is carried out in less than 12 h after step (i).
35



5. Process according to claim1l or 2, wherein 2-am noet hanol,

2-am no-1 -propanol, 1-am no-2- propanol, 2-am no-I-butanol,

4-am no-1 -butanol, 4-(2-hydroxyethyl)-piperidine, 4-(2-

hydr oxyet hyl ) - pi per azi ne, 2- am nocycl ohexanol , 4- anm nocycl ohexanol , 2-

am nocycl opent anol , di et hanol am ne, bi s-(2-hydroxypropyl)-am ne

and/ or di &m n&sceustabcordbg pr claiar ¥ oarkd sberedethordaey drdyele gitoups if siechixiure

as, for exanple,. 1.2-di am nQet hape,. 1, 3- .di am nppropane . )
1, 4- di ami nobuf lgt%lg?d %r,oﬁl- atF Tf(?nlrsétd%{/éfﬁélﬁ? hepddp hsé?’i’eﬁﬁltgg-aﬁlilﬁé?r#ﬂ%‘%ﬂtSéfhsée}nce 18
1, 6- di am nohexplaged il a8acdaramionafeatisnfanctibnfl-sdbseic@rogeléd@rbonate of from 1.5 : 1.0
1, 10- di am ”Odﬁ,c@i‘ﬁ 01, 12-

di am nododecane, ',]2-‘di am nocycl ohexane, 4, 4' - di am nodi cycl ohexyl net han

e, isophoronedi am ne, piperazine, 3-am nopyrrolidine,

2- (am nongt hyl) -pi peridine, 4- 3 m.n t hyl ) - pi pgridine,... . .

3 nop! Ber | Bloas Betotfite Grciafn 1o aPSR I el Ao RfisuPistpi i garied out a
am nonet hyl pi peipediuns of Betasanionm@ti by tqyr r ol i di ne, pi perazi ne;

pol yet her-di am nes are enpl oyed as am no-functional substances.

6. Process according to claiml1l or 2, wherein step (ii) is carried out

in | ess than BAydl nakfues obthidpblé by a proeckOaccdrdingn®¢igigsl.according to claim

1 or ﬁo wherein the content of cyclic carbonate in the m xture

obtained fromstep (i) is determned, and in step (ii) the

am no- f unt@.i ohRelyurstifrtcbratrable by @ pplcesy ackordingxo MRingR. rati o of

am no-functional substance to cyclic carbonate of from1.5: 1.0 to

0.5 : 1.0. 8. Process according to claiml or 2, wherein the reaction
accor di nglt.o Bepf (Heipolyios ntatifes @cbofditig at clhigiTp ek at ddiveRaterial et wWe gep@ration of
and 150 C. 9. Fl’ol tgl. m xt ures obtai nabl e by a process according to
claim1 10. PBTYUFét ane obtai nable by a process according to claim

2. 1115 Use of the polyol m xtures according to claim1l as a raw

mat eri al r the preparation of pol yurethane, 12. Use of the polyol .
Txtures KcoPH R HEGRRh Pty b 5 HRBE 1 48 5 By e B hgation of
of i socyanat eisbeyandté-finetonplr @EPblynersS as as rawl MdtefiElt &ri ke pr@paritld of aqueous
preparation of agqueous ur et hane di sper.sli ns, or as a r mat eri&l .
8ﬁ a g’ esives,

.pol
for the prepal@tt anc?fd’Fp%ES 8% 35 AqFies mgiedal 10p they penaralipy off Aequrissa

sealants and plastics.



