« 1 - Process for the preparation of polyol nixtures The invention

relates t for the preparation of polyol m xtur 61174
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an object of the present |nvent| on to provi deRa ocess whi ch doej(

not have thes%‘gl sadv nt ages. articul o gse c iC )
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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 etc.). The lremoval 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 proéess 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 preparatlon of

ol yol ri sing pol yether carbonate polyol and
20n¥a|mnﬁﬁiﬁﬁiﬂ@ﬁgggroups, characterized in that (i) inPE%@%%WJm6”74
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 | east one am no- functional substance is added to the crude
m xture forned in i e ii) of the process accar.din
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copol ynercksbahdtopolafl asd pojyob bentainihglerethingt gosdps, icﬁaxﬁ@arzte@dl thtt h the
am no- funct.i onal subst ance i,.S reaction res po
Cont ai ni 1 e ATt oGF BUGte YR orEer uCcapipa disndtihee B BR i B more -
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pol yet her carp ﬁ% and pol yol B) containing urethane
groups is this®B ¥%?ﬁ@ﬂxbta? e process according to the invention
15wi t houtiivaraksedv@d Wigp at @ ofeSdntifio-Amctidnal substanap iseadd€ll 1B ithd dradel iRdure formed in
I ndustrially gv%'lable crude m xtures of am nes, diam nes and/or
ani no conpouid8 *'whi ch additionally can al so conprise hydroxyl
groups, are enployed, for exanple, as the anino functional subst ance.
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steps (suc illation The products ol
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t her e or evitieuttwlpitisg WppsepIeduell hsafos eXamipld, BRtiptiePar at i on of pol yur et hanes
(such as, for exanple, polyurethane foans, polyurethane plastics,

t her nopl asti ¢ pol yur et hanes, pol yurethane di spersions, pol yurethane
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formed in te y% %
un emr lic carbonate and results from the copolymerization, valuable polyol raw materials 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 (polyol 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,

polyhrethane 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 (ii) in a second step at least one amino-functional substance is added to the crude mixture formed in

step (i), and



- 3 - (|||) the polyol mxture resulting fromstep (ii) is reacted

with di- i socyanate. The process according to
i nvention goiilg?%ﬁye and el egant nethod for renoving CWF’E@'/EPZOH/OGIIM

car bonat e fro_m copol yneri zati on products3 of al kyl ene oxi des and

carbon di oxi de without distillation or other 5 working up steps,

this cyclic carbonate being converted into a secondary product which
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is effected by reaction of the cyclic carbonate present in the
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present in the mixture alongside polycarbonate polyols with one or more amino-functional substances

(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 (IT), (III), (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.



mdenotes an integer fromO to 8, preferably 1 or 2, and 25X and Y

i ndepend I h other represent NHL O or S. - 4 -
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pri mary nonoam nes (such as, for exanplef- nethylam ne, ethylam ne,
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dl am nodeddcadianinds Ritld pﬁmnycaﬁylei ededaryeamino groups (such as e.g. 1,2-diaminoethane, 1,3-

4, 4" -di ani nodlc cloh XY n har opedi a erazi ne,
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y or secondar am no such as am noet hanol
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4 am no- herias;tﬁﬂ(akam]ﬁe Oﬁfdﬁ)&ﬁh‘%l(%e} hyel:ﬁimmp? 83000 Ntamine® T-5000) and/or hydroxy-
4-(2- hyd %ﬂ%} erazine, m nocycl ohexanol
4- ani noc§7’ PGB Eapi s IS FEHTOPS (YPRL i3l graghngsehancl, 2-amino-1-
bi s- ( 2- lhyﬁblpm()Ypr ?pmhﬁo zagsmm))l Aﬂ;hﬂiﬂoﬂ?ﬁééhbl@“ﬂanﬁﬂmib@ﬂlﬁﬁs W BddkRthyl)-
particul ar re are r ox ncti onal npnoani nes
with a pP'ipﬁ%(Pé)f' féza}%[ﬁ%%y]g pﬁréz‘ﬁ‘?’ou%a‘(lg’ﬁ%w °§§xa“?'0r 3mippyglohexancl,  2-
2- anhoethmbelclopntarlidivtirahol i P02 hydrok ParB® A Ranith®panol
2-am no- 1- but anol , 4-am no-| -butanol, 4-(2- hydroxyet hyI) 30
pi peridine, 4-(2- hydr oxyet hyl ) - pi perazi ne, 2-am nocycl ohexanol ,
4- anm nocyalimhfenainall, sustaiied m&ncdr@@m‘eam@ prefirAN 3mploged AR, hydroxy functional
bls(2hdrox ro&lu%amn and/or di am nes vmthgqlmary and
secondar d'P BrImaty 5 sgeondary aming graifpe(such as, r%rﬂlﬂ%t%%‘éoethaml 2-
1, 3-di armﬂmpnqmneol L-afhinodi- pidhahal 2t aifo- 1-1;ut2ndmsax{arﬁ811mdtaaum AQ2-h9drBaRMy1)-
1 3 am .no tane 1, 6-di E}m nohexane, 1, 8- dj am nooct an

AP RO ne- oY itos Y- pBtiaz s, 2-AiisexdlofReldo detifesyclghexanol,  2-

35d| ani nasiicdyohpentdne], detkinolinai¥] B@QE-ﬁy&b%@pyi)ﬁEﬁd&?@ﬁd/or diamines with primary
rrolidine

i sophor O?@?I am n EFP er azin 3- am no
2-( am no ﬁ?c)on%r% ng;gHAps ugl}ﬁﬁ, 54 ?,)1 quhﬁlg],npﬂpqp@, 1,3-diaminopropane, 1,4-
3- am nopdip@inbblitsiR, 4;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 nopi peri di ne, 2-ani nonet hyl pi peridine, 4-am nomet hyl pi peri di ne,

2- am nonelyydoRyobebdi ne, piperazine; polyether-di am nes) pcihEsR)1 f861174
be both substances with primary am no groups and those vmth seconc{ary
am no groups. |If substances with seconda?y am no groups are enpl oyed,
hydr oxyfuncti onal polyols B) containing urethane groups with
substituted urethane groups result, which has a 5 surprisi nglﬁ/ L
advant ag@SURoPErHdias, rminqmshnmiRsEidEFs - apinqnprehiRdesidinen ¢-goingrotthylpyrrolidine,
m xtures. laé%zmeppewe&mh%mesp'rﬁés@emsé B%’EH éﬁgst;dé&c&dtlp% ARRYRADs Hihose
t hus hydr oxy-functional nonoam nes with a secondary am ho group fsuc
as, for é%ﬁhﬁsp@dalanaévmar@uwfr@ystances with pecandaryedneing arpupsrive ¢mpisyed, b droxy-
the Pr OCE&&Rtigfal hgl?ol §rﬁﬁmlhgﬁ(£ﬂ5ﬁec§?eup§mﬁ srgﬂsilt);%eh %re%ﬁé 1%?;') Q'Hstullth\phwh has a
| ess than 1012 era | ess ter st e

process &8@ysiBglH ed‘tantag@@p)efe’qc; orf :bkovvt\m@oqm/@ﬁ@p seshlsing mlycpi@nyfetehe\few particularly
car bonat & gtednfinR¥undéidal éd?rﬂnoglfldsoi?@ tHa§ hJB6E- ﬁh&)ﬁkﬁ%orﬁ)étﬂ%§ willd secondary
carbon dioxide on to one or nore Hfunctional starter substances

t he presdfel® Boup{suchagder %ﬁféplDl\?h?tb;@P]am}l@i ("copol ymeri zation") is

known fromthe prior art (e.g. WO 15 A 2004/087788, WO A

2006/ 103212, WO A 2008/013731 US 4, 826, 953, WO-A 2008/ 092767). In

this copdhghisfaredembedimest of diearrenessa theprasentiipventiont stey 6i)iivcasiadtsohiatless than
can he fapmegleffa8ly ifXAME] ﬂ%ﬁé‘r@éit;@@ on the particular catalyst
chosen). The preparation of polyethér carbonate polyol according to
step (i) is carried out, for exanple, by a 20 process for the

prepar at iTg8 pRfeBALURIRETo G4 BPRRYR ReaVabs of pATRIRAS

H functi onalp g%arter lgbostﬁ{lgje)s on]{e}aigr 0 ﬁ f@kﬁﬁ[?e%rgE)%a%g Yols %addltlon of
carbon dioBPidBOE Alkylsee pridesapd earban caomnctap@ﬁ grgpQre th@m%twnérsmzte@ub&bances in
that (a) tieBeskhide WP&lIbRNGe Iﬁ&l@'&&t@l st%“égﬁ‘élﬁﬁ'&ﬁatg{ "Pis ﬁ]ﬁn;%ﬁ% g'ﬂc plﬁhg[ Jrﬁ?%two-
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r eact!lf on AE94@B7BR AW Or 086/ 50331 DV O 8008(RH BEYL, blﬁdléﬁ’@ﬁ 963, H@O-A 260$/092767). In
25 vol at iglie Hggﬁ, Anodh b f@gﬁiﬁ[

reduced prleggﬁg%g r§| rlllgg agpﬁ}g%[)ﬁ%wgéeg ﬁc e?ér%lg{ea to td%or example
H f unct i dprendiag e pa@alﬂ@ttcaﬁbfétqbpsenhe mxture of at Ieast t Wo

H functional starter substances before or after the drying, (13) for
the activation, a part amount (based on the total anmount of the

amount  offhapieparesipa qupwetbereq@ﬂqoogteaolwi actpading to W(u)omcancti out, for example, by a
copobymepigak ifenh QA6 |

m xture rE')esu l'ting e?]regm SOIng E}‘B%&h&c %’gﬁ@pagéslgl drﬁ%l gug'gﬁ%nfgs&aner
of a par ﬁubéﬁmmtm@forawylaéw@n@ﬁmes @}ﬁtqam‘valdlgxldeombée q;msmce@f eUPM{rvatalyst,
the preseneicditedGehas and the tenperature peak ("hot spot") which
occurs due to the subsequent exotherm c chem cal reaction and/or a
drop in Pedsdi-Binptipnphgaries subsigncetds@mikinreef@hleast swo Hefingionalatattesubstandes is
it also bei pgiRQIHtdAL&d e t

for the acti v:att |9on V\Dl%}ltg% gegglt‘f(])] éng?lErI@?wg% 3@%%%% “%?e}l?ué % %fﬁég?%rdﬂy
mor e23l ky| eMelatdx cormpouadsiars aeened diy phivalied emeeratite dnd/ar totesedripressire("drying”),
resulting fgE j

o oyea i ntS gﬁgéegal&&%&b%a&dggﬁa IHPAARHORY Siaffsubfc@liid ARG O Rt two
al kyl ene ochféECtlemiB@VQGUbSTﬁHQQSéanOQ'ﬁL@)aﬁBBMe dyimg, i n which a part anount
of al kyl gpe 0, senge. 9

added {00 RS ENC ek Pt il Qe oh 0l BB S Bt St oxides
conpound i sempleyediimthe raptufatleldanda;op@mmatuqmb ef peak m@i’dﬂﬂtylemp@kld}s iandiiedto the
a dr inp (YA a subse e
ot Por i . hany cap il BOR, SA6H & il ML R F PR, e B SRR SBrene
t he i nvent i o¥ide optiengdlyde be sars@@@ltmthaotesm¢ Df(ﬁoj, snd the te!mpafmtlsq:)pmkf( fhotspot™)
the additio r nd .
opt i onal 1y ok Rt 880 SRR o B R b L TR sy o
spot. | n getheregrtor thew iregach ogse Beipg n‘galteﬁean@mlmheaigmmssﬂzindqr steb (B) to be carried

out several times for the activation,



15Ceneral ly, al kyl ene oxides having 2 - 24 carbon atons can be

enpl oyed rpcess according to the invention. The 3|

oxi des hg&?ﬁﬁﬁ%ﬁ@aﬂg carbon atons are, for exanple, one o?cﬁ%éﬁﬂﬁlm&u74
conmpounds chosen fromthe group consistifig of ethyl ene oxide,

propyl ene oxi de, 1-butene oxide, 2, 3-butene oxide,

2-met hyl - 1, 2- propene oxi de (isobutene oxide), 1-pentene oxide,

2, 3- pent éne oox bkeore Hayehytides,aitd brubannitoxidel ackeadd&t toptidyiixtute siititigeffe step (B),
et hyi - 1. SIS 67 45 RO SR R ard g e I S diferent fom
2- et hyl - 1, 2-tlarliohene oxideesmloyel @piten@). oxi de, 1-octene oxi de, 1-nonene
oxi de, 1l-decene oxide, 1l-undecene oxide, 1-dodecene oxi de, :

4- et hyl -1, 2- pent ene oxi de, but adi ene nonoxi de, i soprene nonoxi de,

cycl opentfestep dxvblieh agy|aofventerfelligiine exide yahmhadtoptienadix iidehe presence of CO,, is
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and/ or propyl ene oxide, in particular propylene oxide, are enployed
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0230, DABBERSI0, PI0FT POEBOI e drty Py fir B1 e ideS GPOPIGHBAR P
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trigl ycegl ?"ag‘go’gprﬂpﬁ?&‘?éﬂfgﬁy& ,ne’angae' 5 QI%QQXYQF W‘mqﬂ}ﬁxﬁqﬁ%i d eslydddoxypropyl-
\Npi ch COtll‘ipl’dptsﬁysﬂdi&eavezagiglzﬁﬁyl?@?fdpy&e@glmftﬂ@@si&ﬁé, Hm 8CEH EdyldRyproBYlethyl-
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average g‘PﬂlP’S’ﬁﬁﬁnef'&-’Fla?%ﬁéé"pﬁgws%?@&ﬁ‘%"%?ﬁ%i‘ﬁ%éﬂ’é’i%? oxife afifkar propylene
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conpoundSontituads wah Hogo@sphRY ek &tide 8raRdaksylaabh BaShe dlNi1e8 s8R %uitable 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



propanol, 1-butanol, 2-butanol, tert-butanol, 3-buten-1-ol,
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50 to 106‘09/0 fo1d ‘B‘E‘%B’ﬁ}‘l"sﬁ 0hiTEPubHHBWE Redtyla er %ﬁﬂ@%‘l@oﬂb’#f&?nﬁeﬂdlne

gr adzent p}ﬁ‘ﬂmdiny,r’@pﬁldﬁlfe &iohfhb]’hﬁe% mg@ofﬂhct%ﬂCthlo%O\QﬁlEW O% Be Qgedehfréﬂéklﬁﬂ&hlol 1-
a

d d l,epe oxi t her .pol yol s
X o T e PRl B Borare o ot oL, SRRy LRimeido e dhigl Higphonol
EX a][rp: F( Mohﬁ'uﬁ&?fmmbﬂbﬂiﬂl)é ,acide ;N(h&ihrfﬁzfy)Elglg AR Rhéd dre: | iBﬁg(ﬁr@] Qb ﬁcl)etlc acid, [%roplomc
ayf i r e a ol yet her. po
Bager l\/a'f%ﬂ’ &a ﬁ’c%@@‘@%g aﬁéfeémgacg%é’éﬁ’ﬂiﬁ%g%‘( '%6‘6‘@2‘“‘)%“’ acid, linolenic

Desnophemid, )aen]zsmaud aeicatis(r) Pol yol 2200, Accl ai rr( r) Polyol 40001,
Ar co#(% r) Polyol 1004, Arcol(r) Polyol 1010, Arcol(r) Polyol 1030,
Arcof(r) Polyol 1070, Baycoll(r) BD 1110, Bayfill(r) VPPU 0789,

Baygal (rl}oljﬁﬁﬁqtlonﬁ(hlé?lﬁa'lsr\)fhlalﬂ@fk suntably ek e flntlionall S@iter JuBEthiRed aglifdradlafiple,
B e b L s S BB b ok s o
Pl uri ol (dipropyleieagtigolpf 1, BHopartliol, and-tsiahédd) €, 4bwaRdieDPRLYIBhSHAS neopentyl
glycol, 1,5-pentanediol, methylpentanediols (such as, for example, 3-methyl-1,5-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,



whi ch can |ikew se serve as starter substances for the preparation of

t he poly ate polyols, - 9 - are obtained. Pre
pol yet he%@g%%ﬁ@&&?th WMh = 150 to 2,000 g/ nol are enpl oy%g&?@%{q{gﬁuﬂ
preparation of the polyester-ether polyo$s. Polycarbonate diols can

furthernore be enployed as Hfunctional starter substances, in
particular 5 those with a nolecular weight Mi in the range of from

150 to 4 pBQGthgkm)lglycqﬂs ediprogliene BIPELLE BippSRAk giybolc bol&pr@pﬁér&pgy&ﬂk ditakylene

car bonat V6P PP Tos RGRSE S URGHONT FAHER' BHA Sal e B Egy mettylolpropane

pol yest erglysedoy ohslydaroxmli}y édobmnhunpe| yntos mlE)tamﬁheﬁorﬁf alpmiojec(aﬁdhcmafoe&xample
are to be foun

917 F t he .De he
types of PEYY ey ) rpobflalggl?oé%éséwids g?chf%r&’? % Sg&tﬂes}}%g%eﬁ'?c%)% Sti‘%go starch
or De§rmp||yérb(ysétechaHMp, cm{ﬂlohfhyﬂ%ﬁsisa&& ?.}Q]ﬂ?dﬁ}fﬁ]&hbﬁgaécbfatﬂ ﬁﬂdl&mlsl il paticular
f h et her .car, ate pol yols can
o et oyttt pfl o e S BF Bt iateus e ARREDT WRD RS amiihis of

pol yet here-capolactoad.e pol yol s which are obtai nabl e by the process
according to the invention described here are enpl oyed. These

pol yet her carbonate pol yol s 15enpl oyed as H functional starter

subst anc&he Hl’-fﬁncpli’oﬁﬂataﬁdr dneftarcehandlsd be cliosénsfranntha selepasadlSs bEptfettRApolyols,
step, The F?-'{) unctjonal. . starter sub

f unct'’ondl PFYCHHE Tose Nithsemolsilan fblésfh%ﬁf‘%c{}e{éom&gw 4&603 gieel; Yelyether

for the }po]yylﬁwhidﬁzirb bnilt wf frém eeuiringGetiBlenp rorfde mad biopgitneZoxide hits hRepreferred,
201Ut | ) O oY RS SS o PR e G P BT v
Pr ef er r edontert wh dibomosiado 003k o€ propylbret AMidzemhitar Ehesd @@helisndofn dob&ly@@r@egradlent
Lormil 2 (0020 (R SO BSLELD & Ay men, oL, 0.2 % i
15 polyether polyols built up from recurring propylene oxide and/or ethylene oxide units are, for
example, the Desmophen®, Acclaim®, Arcol®, Baycoll®, Bayfill®, Bayflex®, Baygal®, PET® and
polyether polyols of Bayer MaterialScience AG (such as e.g. Desmophen® 3600Z, Desmophen®
1900U, Acclaim® Polyol 2200, Acclaim® Polyol 40001, Arcol® Polyol 1004, Arcol® Polyol 1010,
Arcol® Polyol 1030, Arcol® Polyol 1070, Baycoll® BD 1110, Bayfill® VPPU 0789, Baygal® K55,
20 PET® 1004, Polyether® $180). Further suitable homo-polyethylene oxides are, for example, the
Pluriol® E brands of BASF SE, suitable homo-polypropylene oxides are, for example, the Pluriol® P
brands of BASF SE, and suitable mixed copolymers of ethylene oxide and propylene oxide are, for
example, the Pluronic® PE or Pluriol® RPE brands of BASF SE.

25  The H-functional starter substances can also be chosen from the substance class of polyester polyols,
in particular those with a molecular weight Mn in the range of from 200 to 4,500 g/mol. At least
difunctional polyesters are employed as polyester polyols. Polyester polyols preferably consist of
alternating acid and alcohol units. Acid components which are employed are e.g. succinic acid,
maleic acid, maleic anhydride, adipic acid, phthalic anhydride, phthalic acid, isophthalic acid,

30  terephthalic acid, tetrahydrophthalic acid, tetrahydrophthalic anhydride, hexahydrophthalic anhydride
or mixture of the acids and/or anhydrides mentioned. Alcohol components which are used are e.g.
ethanediol, 1,2-propanediol, 1,3-propanediol, 1,4-butanediol, 1,5-pentanediol, neopentyl glycol, 1,6-
hexanediol, 1,4-bis-thydroxymethyl)-cyclohexane, diethylene glycol, dipropyiene glycol
trimethylolpropane, glycerol, pentaerythritol or mixtures of the alcohols mentioned. 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,



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

1, 6- hexa i.0l oct anedi ol, 1, 10- decanedi ol and
1,12-dod3§§ﬂ@&?%¢g§%urther preferred H-functional starter YSTASNAY174
are neopentyl 30 glycol, trimethyl ol propane, glycerol,

pentaerythritol, reaction products of the al cohols according to

formula (VMI) with e-caprol actone, e.g. reaction products of
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preferably enpl oyed are water, drethylene egcoI di propyl ene glycol,
castor oi rbit and | yet h oIs up from 35recurrin

o yal kylehesaimlseSels A8 et B ofiRloled i difinsionP el Lprishie (ot
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0 br op i s efire R e i Saipn B RNrBe et g st gpbonate or
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wher ei n tBa@athM&lSt&lhc@mGy@bh hsse.§) Wekhophpn™ € 0 M0eor Blesmaphen® C 2200, can be used as
tri- F+funcﬁ?%ﬁ jrter substance and propyl ene oxide or a di - or

tri-H0fuk &%t er substance, propyl ene oxide and et hyl ene
oxi de. The polyether pol yol s preferably have .a nol ecul ar wei ght M in

t he rang f 2 a functionality of from2 to
3 and T H fPFF kPt pEdin Hreian grrﬁiyeﬂmr CHOPIE PvRIR oo bt gl B -
3, 000 g/ Iﬁiﬂctrafad stﬁirtefr olsstanogsalni [iaytloﬂfar fpoB@ther datbodate HOlydiB evhithepabiihable Bf the

t he pol yet her car ols is carried ou at al trc additio

of ot bR RFS EFAESh G (T PRgendetRPaaiED e cply e ABFe gkt ines G patte Povols

substiancesploy¢d dstié-fioptidm ttaddr sibieantad\eenprepued befbrEhbng Foraniglin a is&parate reaction

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

starter éﬁﬂpound which are active for the al koxylation. 15 DMC

catal ysts are known in principle fromthe prior art (see e.g. US-A 3

404 109, . US-A.3 829 505, 3 941 849 and US-A 8 922

cat al yst EH HEFHoRR S%*Z%éﬁ?seeaesemgeenrr haee A fi sn%%é?f@i . ppnger AR gipgs per

EP- A 743 nfd8:3ule Brich #6 hacildBfor \M @ﬂfﬂ@&&@n) VWORIBY ﬂ@skop@fwhb\@ﬂ)@@/ofl%#ﬂe H-
in the ho i on of e oxi des and

have ver h actiyvit t

renddl pEuEi Lt BPLPLEreatT SRPlpe 9@*%3}%@%@! ohgt § P é&Of\/@ﬂ?aSF Bvp H-
cat al yst fimofigahdtareet hbetandegd ppm or less), so that in general it is no

| onger necessary to separate off the catalyst fromthe finished
product. The highly active DMC catal ysts described in EP-A 700 949,

whi ch, i Rrefidt t-RActionalataerdibaadted @4 alcohdRiol e GoNgRARRIGuLEVY. Zi NC
hexacyanocobal tate(111)) and an organi c conpl exing ligand (e.qg.
tert-butanol), also contain a polyether with a nunber-average

nol eesil ar wei ght of greater thamob@®L,p/omwl, are a typical exanpl@r 25
The DMC catal ysts according to the invention are obtained, for
exanpl e, by a procedure in which (i) in the first step an aqueous

sol ut i onwéreid xebaumse fionk $ td eca,.eteﬂaaaw hlhevteh QuUABIERIAS2 &Qimbaxaﬂprej ofa@lcohols

" gands. sgognegp ek (AT BT R0 Rbrol KRRk ERRUY G EsSauBgL b 10-
step t hedé&ahddibl iafid 38Pa6AdLEEIR.f Fuberkptoréied BOTRLIENA StakiSUGMstAfes are neopentyl
cent 56 f ug[?fgolot?lmethylolpropane glycerol, pentaerythritol, reaction products of the alcohols according to
formula (VI) 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.



or filtration) fromthe suspension obtained from (i), (iii) wherein,
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by resuspendi ng and subsequent renewed -il8ol ation by filtration or
centrifugation), (iv) wherein the solid obtained, if appropriate

after pul ver| zation, is subsequently dried at tenperatures of in
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hexacyanof errate(11), potassium hexacyanoferrate(lll), calcium

hexacyanooabaithigétesrk Haw@iﬂq)rﬂnblbiélﬂbm ey AL AU §4bd i, UBXQARLESo5,

of suita anlde conpounds a) are zinc
hexacyang’éd%g 965?%{ ‘f“ldlgs hsé 922K eatd) wtfo hich ateetepqribyd e.gin&JS-A 5 470 813,

hexacyangbex n@t 210! Ep-h 78113(@59@ Hrah t761 10s, W@m{@@@o\‘?b@‘s?l@ﬁ Rl dnb 'v)'o 05M*764'@eﬁave
exanpl es of sui tab) e double metal cyani de corrpoun s are to be found

e.g. in &3y higlpaciiygy (rbg]p demopolymerizationyd e_po:g@;s angtjrepder possible the preparation of
hexagy angsiadriptyd(s dt lvhry ﬁawpcﬁlfatly}sﬁ bﬁr@éduﬁtuﬁ]{s%? iaért%lo\‘ 1éé§f‘éo theD 6 %&%F 198 no

of the crude mxture resulting formstep (i)
am no- f uHEBFTOMSPSSHY iR serseae ofghy §até1&=‘rtrfr0@utf@uﬁmshreémr®%etrrﬁh@ hlghbft astive DMC

det er m na4thiOdts Sdscried ic @pLL R0 9o, Q\Bﬁfch' f agﬁﬁplpﬂ)aa{ Goubl: hAs c?h ggcompound (e.g.
m xture. Preferably, the contenf of cyclic carbonate in e mxture

obt ai nedZiff 8%%1’@50((0?1}3“?@1)31é‘ﬂfbﬁl’mo'fgé'élc camplexing dgand (Eigi Jerttlvganol), also contain a
ani no- f up&iLéRA ithSHRHbAALra F@m@ﬁ&llﬁ%ﬁgh{ b Rt il 5?@%/‘178 1,9 a typlca example

anlno functional substance tTo cyclic carbonate of
0.5 %51, 0, particularly preferably 1.1 : 1.0 to 0.9: 1.0.

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),

(iif) 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),



- 12 - In the reaction according to step (ii), a reaction of the

cyclic cagboidsBoddghh the amino-functional substance is C%E‘[‘/fﬁo‘i’%sum
The :reaction according to step (ii) is carried out, for exa

t enperatures of between 0 and 150 C, prdflerably 10 to 140 C
particularly preferably 20 to 130 C and very particularly preferably

30 to 120 C. The course of the reaction can be easily nonitored by 5
means of (iVRwhsee@t s solyd chtadnetli G apiiropiatsf aftére pelmérizationu nib eubsetiwentifi died at
cont ext, . 0 ar.bpnryl

ot about 1808MRrgig) hiCherkidP 26 2900 anl? Ak Breckil G fnh iy GG U fbar o
am ne nunbemomfal pressures@813 mbarki xt ure drops as the reacti on of the

am no-fu i uhstance. e i t C

ot ogr essan "t 888 AL AP ANAR biks 0P oftilfon” S 82 0BTl el cypgice

- 1756 cmbl)lpmtednﬁéien@d\ﬁtapb wa¢ pymern otganig ecmplexitgiégandn psterably mh:ecess (based on the
t d

or e uSgHle Aol AEnBOCUERAL ohl GBSk A e SHBSAANGE. BRBL VT

the reaction of the cyclic car bonat e with these am no-functional

subst anceg, Haﬁ,ec u?@ﬂ%}@ﬁ%ﬁ%g&g}bpﬁ V@a@%ﬂecﬁﬁﬁher 5t Ja&%zs{s%céo?cﬂgﬁ%/ %q% fivention are

groups per containin
formed cale bastionprodistty efavatdreelublg anval slts fnrdovateriselubleaistal oyangle salticlg“/quexample

b t
carbgpat g, )‘%ﬁe@u@ohﬁﬂl e 21fn QI(EIB @@ief&%i@?e&?eg%ﬁg%g r?pgﬁ%%/ m@ J}gnlgé”‘ya']tpglch as,

one hydr ox group per ecu suc
2- am noetf¢ran>ealrr)pie stagghg E)xammrabfmawg and aidaaﬁenghaamq)’sndmbdltatg 8 mixed and

hydr oxyl 4 ): ctlon subst
= secondar y a ﬂgﬁ%a@?}r@cﬁ tgrt i@/r?femblg ip Q{yegeli(?ﬁaﬁoqq%nczd ﬁe‘fﬁ YT l%ntate) 15

for exanplieeadtthde@thaﬁuﬂpanmqn@mepol yol s B) cont ai ni ng uret hane gr oups
havi ng 3 hydroxyl groups per nolecule result. Particularly

preferably, the polyols B) containing urethane groups of the polyol

m xt ub es Exeroplesdphspitable trhetali salte atei Dme bldwrale2zino bionkige] raincyiodige, oaixp]Saqaate zinc

ol AT LS Sl 98 ko SH0UTRul 5505 T, o
have 2 t@foﬂnﬁ)ﬂﬂi@b@,l Cogﬁltﬁubd‘llqlreie mhléﬁmthmcamﬂtemclml(ﬂbelﬂISrldlafanﬂ m&helﬁlb@utrate.
t0 815 gl KO, Gou ELN BRI SHLRL Lipi@iT e ably, the pol yol s B)

cont ai ni ng ur et hane group s T ydr oxyl groups per nolecule
and OH nunbers of from 680 to 815 ng of KO—Vg 30The pol yet her

car b%'at %x;ﬁxgél%so lno? At}ltaglfe rnpa?a] P& eya%ﬂi]ee ﬁét 'ﬁxree‘?éoaa CCO dl A nocob%lgtge(ltll& potassium

i nvention er- averag ar werg rom
10, 000 Dhexapyaeétwbdtﬁleﬁllﬂﬂﬁotasem& ﬁ@@csﬁaqferpm(m qwtaaslhry lexadyencddytaye(BOcaldum

6, 000 Day a to 4,000 Da. The nunber
of hydrox%%?‘g@%&peﬁb%}ﬁ? e(‘% ncotcfl?boa?],tzzgc y) of the polyether

carbonate polyol A) is in general 1to 8, preferably 2 to 6,

partl cul r \ Qe and . i cul arJ ref er

0 Bl 8 SIAAL ot ek gl ] € ot S e e
f rontste bex(ac)ra)lmadzee(ﬂh), e hadacxabbﬁrrate((ﬂll)amdq eoixiidine be}&eyaﬁbtmhiltatd()ﬂl) Further
slightly Y. S|n eth on ol yo )
and-pol ¥ SFP S ofCou b BRuSE MR XA S e 30 AR BN BR e bR e o2
to the i trobwmifohnar2e -6a). Eaiolhexacganomhlmm(ﬁlﬁs ffagticutakig pmfeeﬂﬂy adei.on of
pol yur et hanes (such as, for exanple, polyurethane foans,

5pol yur et hane plastics, thernoplastic pol yurethanes, polyurethane
di sper si Ghsreaghioh piithe tivde mixtare geseltisg form step (i) with at least one amino-functional substance

30 is carried out, for example, after determination of the content of cyclic carbonate in the crude
mixture. Preferably, the content of cyclic carbonate in the mixture obtained from step (i) is
determined, and in step (ii} the amino-functional 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
to 0.9:1.0.
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pol yur et hane adhesi ves and pol yur et hane seal ants). The reaction

according_to st jii) of the polyol mxture resulting fromste

(i) w tﬁwﬁ’mlgﬁ@"lzg? pZ)I yi socyanate is carried out by progggé%%ZOEHg@H74
per se. In this context, the polyol m xtigre resulting 10from step

(ii) can be .enpl oyed both in the presence of organic solvents, as an
aqueous formulatien or in a solvent-free form Organic and/or

nodi fi ed Idlithe RAGI0A AcqAild BOGMAGD! £Eabtth dFeheetiRliOYRBorae Wikethdiamidflh&ional
pol yi socy These are own in ciple to the perafn skjilled |n

nat e. n
Do) oy o kAR, in aarrd i, TROFeacte) Bienfiento: sthp (il o Pt bEEAmPle, at

vol :Jrreh7 terekatue Lo tRRRen 0GRARSETC, §referatﬂy gtl) tofll 40 PO Adaktoulagly ?kegtp@ﬁ\hm?b@td 1|O.,o °C
aral 1l p ati aromat i an teroc C C.po ylsocyanates (0] e 1ornul a

Q NCO), , aP%"%H P@ﬁcvlafiy gra& y Prtest ?aéb@e soursgNf 1S rgeqtion & berFast]y pendered by
hydr ogar hgany atdmcaiecth@w)pygana titrafiSn opﬂlefaﬂﬁ@bﬁmhb@r In 1¥s Coé:@ e nﬁenmty of the

cycl oal i phat drocar bon radi cal  having 4, - referabl - 10 C
atyom; ; 3 iﬁﬁd@ R fyeliefrmonaty &byt SHEs n@S«"@Peafﬁfs thepFPé‘fS%P%tB? pagjion, and

13 C at Omﬁa arfifie &imBdr af itihRhdtion 20K QERT RARe Feadtios D thAahing fithctionhPsubstance
preferab t hose |T%ocy€1nat es such as

I - 13 atons, _e. are
fescr | bedplvHEvisTs g5 chpght mrgeess Tha ser oy bap o B PR Pircabonate polyol
accor di ng140 - 196 dnilYy eéthdigyvig@My ah&@nded it eshrediok thePQkN&L her pol yol s,
pol ygbher ester polyols and/or polyester polyols for reaction with
t he and/ or polyisocyanate. Suitable 25 polyether polyols,

pol yet hemByasé 61{01@Odafytﬁé SmBbditioR sWREhes endbialos tHEAME o hikdhled Uffﬁﬂf or more
range of frorrf]Bconv onally 9 to 200, pref erably 14 to 180 and

parti cul dMP-1BREPRH Y PYASE- iy thfS’@acr?ﬁ“ thecryele sprgonpte vk (thess aminogfuggtional

from1 tguiStangtsahenalbyt & §ourt #hich maer %da@twle abllyocwlﬁfeeg@@sy of hdleclle of the
The reactlon]] ccording to ste (SIII E mxture resul ting
from st efoRP ]365 RPafping urethong, gipups der 8I°§’r‘? ?)E‘El’érﬁgﬁde Fera??‘aﬁ!l’?ofrﬁ’@ thFepstiog of

out i1 tbglipkcaseneswi@f sol vents, blow ng agents, flaneproofing
agents, catalysts,_ stabilizers and/ or other auxiljary substances and
addi tives, YueRIQunciops] subsiance primay gminehgving angaydsdny] gtoup pednglgsuler(gich

art and descr s exaﬁpleezca:mbahado pdftNS B Athianeeret’ aroMR hiRg 7 hydroxyl
" Pol yuret hane", chapter 3 p@an%l es The OH nugnbﬂef)? was yaoxy

det erm ned i ng‘é’(’:‘E%ﬁ’eﬂg‘r‘i’&fé“WﬁsHLDl N 53240-2, pyridine being used as the

b) amino-functional substance = secondary amine having two hydroxyl groups per molecule
20 (such as, for example, diethanolamine}): 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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sol vent, however, instead of THF/ nethylene chloride. Titration was
carried out W|th0 nmolar 5 ethanolic KOH (end point de '

nmeans of }%}7&%3/08 ry). Castor oil with an OH nunber spe%ﬁ@%%ﬂlﬂ
certificate functioned as the test substignce. The unit stated in

"ng/ g" relates to ng[ KOH] / g[ pol yet her carbonate polyol]. The ratio of

cyclic carbonate (propylene carbonate) to pol yether carbonate pol yol

was det ermer@@ob)hlxt&l@s BRAREngOfo thd invelddiR rédB[thig&]‘o,m BB (i1 Qldg 1114@heﬂh/l-kzbtamed as
pul se progra i tin

i 5ol bedtmeteire oty LY GROMTINUES EhmRINE PYRRIS SPoRay ool and

r esonancgslyols B)hﬁmt’hﬂmﬂg- WMRadeeed. THeseTiWixtureOacp@tithg & the dsvehiidnl @wsaluable raw
cyclic carbon tef?r ich was fo

ppm car HBHEH Pfeﬁ@fatf‘?“or‘h% c@?’ﬁ’&‘iﬁha(ﬂ?sbiﬁu O"’icéﬁcc,f%[) ﬁﬁes ngrr;? H"?thane Toams,

pol yetsher o%ﬁtf&ﬂ&tﬁabﬁst&@ m&hoﬁlﬁﬂ&mamﬁéﬂﬁnat p@yikethane4lisPerpipng, polydibthane lacquers,
unr eact eo}j esonange lat tﬁ o pol yet her polyol (i.e.
wi t hout |9?&36‘F E\f‘ SGEABO RS ?‘H’é? #Ph resonances at 1.2 to 1.0

ppm the 1, 8-octanediol, incorporated as the starter m)l ecule, with a
resonance at 1.6 to 1 52 Th lar cont.en the., .. ..

car bonat e heﬁéﬁﬁtlﬁ’bﬁﬁctoé‘!i“g 4 5%(‘%%%?0%%%“? ERLYTS mm %?RJEQ Yith di- and/or
CEJbCU' at egb Qe 4 Q@riddout By ﬁﬂdl:e’ése(s Yhdwn 55 sé. @ thiv@ntekthehe polyblanixnuge resulting
abbrevi atj ons

= area of_.the.re ance at
for cieli O%atmbgﬂa%fbbf(eefa%l%é B?fﬁ&k“’? BTeéfi’i‘“i—Pfaf’E%ﬁlﬁc s @%ﬂ& aﬁa%squﬁ"“ﬁ?%ﬁﬁg;f“’“ or
t he resongrRegvai-fite fordh. 8 ppm for pol yet her carbonate polyol and an H
atom for cyclic carbonate. A(2.4) = area of the resonance at 2.4 ppm
for free, unreacted PO 25A(1.2-1.0) = area of the resonance at

1. 2-1 160 p@;@hrggrarﬂﬁblr%/ﬁlbhhﬁéd Pl yaﬂﬂ/oaé\([iall}ﬁsoiydiat)as =cafll sim éfpldyee 4sesienaidc and/or
at to m 1.or oct anedi 0 arter |n I Nt o,accpun
the rel at mbesor: Brotipea kangn BoPAHRLS e bohten e iRt (ﬂ“mnﬂégﬁf%smtbed, for

car borsat egxamflp, I1ﬁI t‘Ihﬁ]sfsﬁﬂfhhﬂdbﬁcHU Xlolline: was' Pﬁkyﬁt‘éﬁﬁﬂieEd dhagter r$0l, Ye.g. aliphatic,
? ng(r)?lvr%y% (c))aIEpr}lgtlJ %Jllgmﬁggar&%gﬁw an heteror.)ycllcopo'?\ 13500yz;nﬁte§)of th%(f%hr?l}la Q|(§C0)n, in
which n = 2 - 4, preferably 2, and Q denotes an aliphatic hydrocarbon radical having 2 - 18,

preferably 6 - 10 C atoms, a cycloaliphatic hydrocarbon radical having 4 - 15, preferably 5 - 10 C

atoms, -an aromatic hydrocarbon radical having 6 - 15, preferably 6 - 13 C atoms, or an araliphatic

20  hydrocarbon radical having 8 - 15, preferably 8 - 13 C atoms, e.g. those isocyanates such as are

described in DE-OS 2 832 253, pages 10 - 11.

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.
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A(5.1-4.8) + A(2.4) + 0.33 * A(1.2-1.0) + 0.25 * A(1l.6-1.52) The

wei ght ¢ j .9 of polynmer-bonded carbonate (LC ) i

reagti onq&.bgbﬁ?@b%ﬁéﬁ cal cul ated according to fornmula (VI %F%ﬁ?@wmlm
LC - [A(5.1- 4.8)- A(4.5)]*1 Q2 *100% VI-lik) the value for N

("denom nator™ N) being cal cul ated according to fornula (DC): 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. Bnmpd6(1 X) The factor 102 results fromthe sum of the

mol ecul ar wei ghts of CO2 (nol ecul ar wei ght 44 g/nmol) and that of

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

f rom t he Thel @K uluatbemeag kéteiafingdr mpack @dmco xiiieDRNE3240e2, fpgdtine bkl used as the
results frpm tng

nol ecul ar i.ght of the starter. 10enpl oyed .
o oct artelirn MR dEttof B Sens, SRloris ufriog cr Lo it p el
in thé retahdlernKOHxEnd poinadetatibic by aieans afCpaertibmetrt)oChstornil &ith Xn G @unber
A(4.5)*1 QR _*100% X e val ye for bei | cul at ed accordi.ng to,
formil a (PG b seenine otndutt g dng dishpfidengt Siss wof Tl o Sl rlaes
conposi t itomgHOH g polpatbdricarhomtexiolyiol. t he conposition 20 based on the
pol ymer content (consisting of polyether polyol, which was built up

fromthe starter and propyl ene oxide during the activation steps
whi ch t odihe pdtiaeE cyntid earb&GER> (propglemnachichato)s polyatierpatbyedidislydt anb ddierintned by

pol yql,, built he s ene oxi de agqg carhbon di oxj
Gor T A« it of ol e Y Sho. BOMSREs Hoba" B0 BhiRE sfmecel 1 =
and dur i réd stdne). Tixpsamplteewidszatidsolor) in delterared phip@iatitEn cahinsdel ThielesSard fesbiatees
reaction.njxt .. €. cyglic propyl ene. carbonate and any unreacted

25 propyl"ré%g %’M(%F%lsoé%wéwrpgm%ﬁeﬁf ﬁ’élf’gﬁ by cal cul ation. The

wei ght cepdliertrbofatd (whidhavds deraiee ag £E/Produte) resdhdrse bt 3 Bien, Rabyeikd) Bdsulting from

carbonat e pol yol .was converted into _a weight content of carbon
di oxi de BVB ﬁ%ﬁf?&“dgfm‘f%%or?tg‘it“b PL eﬁ!lf’i(cﬁrl?g% POWeEW“E?fn?tegﬂ % % Ram),
pol y&b henneadtdiod @ vith pasbiymbe St2a4 Fpth, PoIgERer padol (1 Ritldt inc&iprated €arbon dioxide)

fol | owi ng . | Taple 1) is standardized to the content of th
pol yot hor SAFRBHEELiot Yol 0 PRI SHPERO bR i Ty Pleoule Wi a

copol ynerésgainceat 1a&d |.5@ppme 30 appropriate, the activation steps in
the presence of CO2 (i.e. the content of the polyether carbonate

pol yol nol ecul e which results fromthe starter (1, 8-octanediol) and

f r om t he The awlar omtoit of the cabaratedincompdritedinakd pldyridtiic the werstiaoid Rehirel RdQIculated

Oce- 56 €€ &3 nggjt tio ?&rsnum%IS gs:[ fohg'vlés? Hleifcr)]}o%ir?'gca%gl%gilatig]nes I’bgi)n'g 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(5.1-48)—A(4.5)
A(5.1-4.B)+ A(2.4)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 (LC") in the reaction mixture was
calculated according to formula (VIII)
35



WO 2012/ 004209PCT/ EP2011/ 061174 - 16 - 1, 8-octanedi ol being enpl oyed

as the st | and propyl ene oxi de bei ng enpl oyed

al'l cyl ene@g(ﬁé%fa&?rqg the DMC catal yst enpl oyed was prepar Z’gﬂ?}?\ﬁmmﬁum
accordance with Exanple 6 of WO-A 01/83G994. Two crude m xtures with
the follow ng characteristic data were synthesized in this manner: 5
Crude m xture 1: OH nunber: 59.3 ng of KOH g COX2 incorporated: 18.4

Wt . % Pol yet her carbo .g[ﬁg@ﬂyﬁB)—oﬁmﬁ)&?ﬂm*@%‘y? Wt . % 10Pr opyl ene (VI
carbonate content: 6.3 W. % Visaeosity: 3,000 nPas (23 C) Crude

m xture 2: OH nunber: 65.2 ng of KOH g 15CO2 incorporated: 19.9 w.%
Pol yet her carbonate pol yol content: 89.2 wt. % Propyl ene carbonate

car bonat ahe ddueForiW (‘Ueddnsitacd’ Ny beitg dladdascordtg ©)fo20EX@NPl e 1
(according to the invention) 100 g of crude mxture 1 were initially

i ntroduced into a 250 ml four-necked flask with a stirrer, dropping
funnels, nef{AxlachdensPnoaad. Nivzogen*isnd. BtAadrdl. wesseo beatied1.6p* e 50(IX)
C. 3.75 g of 2- am noethanol were then added dropwi se at 50 Cin the
course of 10 m nutes. The m xture was stirred at 50 C until no

further arherfacterui®d eesultafromithe ainabf the aolagulbd weiglite oAGDN Emelediae weighs 44 g/mol)

Coet PR BB e R TR ot
cycl i c cardighnaf eratyleh8@Gide mhd dhs fppe ddeé deduits tifoen teunslecubdr wdight of the starter
reactli on. Tﬂoeeé)a}rkc_ioc :Ine%ihle | i near carbonate groups at 1745 cnd

r ermi ed. “PPIEPUS WY hds of the urethane group forned were to be

seen at 1690 cm 1l (shoulder) and 1538 cm. A polyol mxture with a

[ it f 6,340 nPa.. d f 130 f KOH
\\,/V;:C]? ?r Wéf&g W@f&%ﬁg@é “%géc(gﬁ)’ %/?fﬁcg c%@on%ﬁewgl;@? dﬁa)cﬁon g‘)“?xtgre was cagculated

according to formula (X)

15 cc

- A(4.5§I*IO2 +100% o

the value for N being calculated according to formula (IX).

In order to calculate from the values of the composition of the reaction mixture the composition
20  based on the polymer content (consisting of polyether polyol, which was built up from the starter and
propylene oxide during the activation steps which took place under CO,-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.c. 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,



100 g of crude mxture 2 were initially introduced into a 250 m

four-neclg%),_;‘ogl% é@%th a stirrer, dropping funnel, refl uxfmi%‘ﬂ”“

and :ni trogen and were heated up to 50 C. 6.45 g of

am noet hanol were then added dropw se atl650 C in the course of 10

m nutes. The m xture was 35stirred at 50 Cuntil no further am ne
nunber was titratable or until the am ne nunber was constant. The

cour se ofl,i-tntanediak be¢ing) employsrbasethe etartappolyd raad poypyhpansidefbeinpempRyed as the

spectrum f - 7 t of. the.cycli )
cor bonat €1eo{B3a% And e A Sario bholowdd\Bls BB Sinre? Sl ¥bile s s
band of tA&1BD¥dalwoarbdznatxareyr witlp sheafolldwidg chardcteriztiaidate dverel kygitiewivedniavehis
bands of ﬁﬂﬁer“ret hane group fornmed were to be seen at 1691 cm1

(shoul der) "and 1538 cm 1. A polyol mxture with a viscosity of 3330
mPa. s>(23 C) and an OH nunber of 156 ng of KOH g was forned. 5

Exanpl e ?Crg@écrgig gel ng to the invention) 100 g of crude m xture 1 were
y—rrrrro%m'd

initiall into a 250 mM four-necked flask with a stirrer,
dr oppi ng GHimunglier: 396fthgimf KOHGenser and nitrogen inlet and were heated

up to 80 .6, i et hanol am ne were then added dropwi se at 80 C
in the cc?g)rzslecogjgnfgﬁ@frlﬁ'%tﬁé‘g The m xture was 10 stirred at 80 C until

no furt hdolyathemerhovatb polyelaententt 3t wtee or until the am ne nunber was

const,ant . f e, keagtion was noreover nonitored by nmeans
of thlg Iﬁrc}%@g%%ﬁ%ﬁﬁe?oﬁé@ ?%wg%’ found that the band of the cyclic
car bonat &¢igbsity7990&mP4ds (@3 ¥Jppeared in the course of the reaction. The
band of the |linear carbonate groups at 1745 cm 1 remained. The two
new bands of the urethane group forned were to be seen at 1695 cm1
(shoul delCrudemafxthfet cm 1. A polyol nixture with a viscosity of 15

5180 nPa )< AN nunber of 154 ng of KOH g was forned.
Exanpl es élﬁrﬁ?p g%olﬁ%%@?g\mth the aid of the analytical data that

the dycl GO, gmotporatede] 9.3 wr.¥act ed with the aid of anino-functional
subst ances; L. 9\ mﬁglgéig%lcg@%@?%&t%ur et hane groups, while the

carbonat e group o y onat e pol yol does not react with
t he am n®rdpylecd ¢achvahte 20bornst a6 et.%

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 cm™ remained. The two new bands of the urethane group
formed were to be seen at 1690 cm™ (shoulder) and 1538 cm™. 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



Exanpl e 4 (according to the invention) 50.0 g of polyol mxture from

Exanpl e ) with 29.8 g of Desnmodur(r) N 3390 BA /%%

pol ;Fsoci‘gﬁfﬁ;@z@@ yer Material Sci ence AG 90 % strengt hplgﬂJ M’gl”"
acetate with an NCO 25 content of 19.6 Mt7-% by stirring. This

m xture was drawn on to a glass plate as a wet filmwth a film

t hi ckness of 50 umwith the aid of a commercially avail able

filmdr awhan @emahd of thé tyelic earbgrateait ma caf’ cﬁs’ﬂﬁp&ﬁmﬂ \nem*e cquivset of kheaetiad. @he band
in air ure

ra S t t 80 for. 30
i ana. (el eef SRREs B Fa G5 el PR ol R BB fel e apeor
had a gOCfdm‘feéSWe&tmthaedrmt)I@Iea‘m (SB(ﬂlldbD)ﬂﬁH&SiﬁcﬂﬁkgSpMydIh\gﬂﬁre \?f]ithaviscosity of
I mpr egnat Jad bef mage bec | Si ble n I gh- oct ane
prer}t:)rolg (;’?goimg %eei?‘}doﬁ?éﬁiwg??faﬁ& éa"aﬁkﬂ"‘%“%‘ﬂ pad before
damagé becane visi bl e) was obtai ned. Exarrpl e 4 denonstrates that the
pol yol t ureg ,obt al nabl e Qy the process according to the invention
can be p%@@@é—%ﬂéﬁl&—g—gﬁ%—ﬁ-@to gi ve pol yurethanes, in this case
to gi ve aopel qu:Ii'L&iehﬂhlilﬁlrefc aﬁw:l@hfmtfally ﬁﬂtrddbciebQbeanU]flﬂleﬂlbuMﬂicFéd”‘ﬂasldﬂwth a stirrer,
18 - | or e pr ration of polyal m xtur
conpri si ﬁ%@ﬁy& r PEBF 150 ;5‘55: F"gﬁ‘hdfﬂ?:}o"r'&?lo‘t"efEdﬁﬁtﬁ‘il APng 8 & Hatves of
gr oups, Qﬂfe@l{aﬁslhnﬂfnbl’&!ﬂe then aB@&dd Bépvisd 4t 8 °Ciih She SHulB PNE rMihutBPMBe mixture was

re added on to_qQne or nore

al kyl.ene qxi d carbon di oxi de

b f it 5H1§TCF 30,7 upti g uither ey Hevas filrdable ar Wil the amingumbpravasgpnstant.
cat al yst The eapal of i redotibh 8as hored il nfohitdred By ReHBGOME B ERRuAN. Tk Q@§‘Jo b@@&md
am no- funﬁtlonal sta I s added to_ the crude m xture forned

u ce

step (i) aiﬁlefaﬂ?féges@m PARUPG! /52 CMaidirampearsfh By the ?P“(ﬁeloif}hetrP?é“?fblTb?)\’a“d
m xture sl Iiﬂeﬁlgcaﬁ'lidﬁﬁ‘l’esgr@ms (at ll')45| &n'' fakied 'Fﬂfttﬁfoq{ew %ﬁdé Of the urethane group
pol yi socyana Process aim erein
al i phat i ¢9™¢ 8’1‘3{%{9 B RSP ! cFFbr %J@%dﬁe?éﬂlccnﬁﬁr?% e Yt agyigeosity of
enpl ayed 5280 @PA §Y23 PO MHdIaR M mfARBERIRE &% of KOTI/PGESRHrA&Eor ding to claim
1 or 2, wherein primary nonoam nes, secondary nonoam nes,

Examples 1 to 3 demonstrate with the aid of the analytical data that the cyclic carbonate is reacted

with the aid of amino-functional substances to give polyol containing urethane groups, while the

carbonate group of the polyether carbonate polyol does not react with the amino-functional

20 substance.

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 o a glass plate as a wet film with a film

thickness of 50 pm with the aid of a commercially available film-drawing unit. After evaporation of
the solvent (buty! 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.

35



diamnes with primary and/or secondary am no groups and/or

hydr oxy-f ' mnes wth primary or secondary am no

e?/rplioygd ‘g?@#’ﬁ@bpﬁnctl onal substances. 20 5. Process accggmﬁgﬁa”“
claiml1 or 2, wherein 2-am noethanol, 2-18&mi no- 1 -propanol,

1-am no-2- propanol, 2-am no-I|-butanol, 4-am no-I-butanol,

4- (2- hydroxyet hyl ) - pi peri di ne, 4-(2-

hydr oxyetisilns - pi per azi ne, 2- am nocycl ohexanol , 4- am nocycl ohexanol , 2-

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

and/ or diamnes with 25 primary and/ or secondary am no groups (such
as, for dxanptse forlth? pepaaionadtphiynemixiy-codipesing pyalia rerbonate polyol and polyol

1, 4-di am nobut m -ef hane, 1, 3-di am nopent ane,

ne, 1.2-bis-(nethyl 1 no
1, 6- diam noﬁ%%élﬁfél?uf P%Ergégsh%hg}éatcﬁﬁ%etal fk@t-d i am nononane, 1, 10-d

i am i Aodecandi) irla figdt step one or more alkylene oxides and carbon dioxide are added on to one or more

di am nododecane, - di am nocycl ghexane, 4,.4' - di am nqdi cycl ohexyl net h
e, isophoronedi a%’ﬁlélstmﬁ?lpcﬂﬁg iﬁ‘gtfsglggeéninngﬁypfeéff'\cﬁicﬁg?t GO BRODIRE catalyst
2- (am nomet hyl ) - flcppalyrdériretiond}, and30 (am nonet hyl ) - pi peri di ne,

3-am nopi peri.di ne, 4-am.nopiperidine, 2-am nonethyl pi peridi 4-
ani nomelto hsl pi(%elrn i ddlseﬁ%rfdm%?pa% lﬁ%#‘r@?%%‘%’/'%?%ﬂ%"&? g'gb,sg Piepléragiﬁdntg qgé crude mixture
pol yet her - di am nésmad & sepi)oyed as am no-functional substances. -

19- Process according to claim1 or 2, wherein step (ii) is

carried out in less than 12 h after step (i). 7. Process according to

claim1l @ 2Prasbsneiondibdie cintlewtierei cyclic carbonate in the m xture
obt ai ned from.ste i) 1s determned .in e i), the, .

am no- f unct i Oh g\t}'e E ﬂ]%%ltné'ﬁ%ée ey tgér{%“bs)}eéjgtﬂ?ﬁ r %?C%% P"{I}P %F 5%"?/ g Refyisocyanate.

am no-functional substance to cyclic carbonate of from1.5: 1.0 to
0.5 : 1.Q. 84 Praocess . accordi.ng.to ¢laim.1 or. 2 wherein . the reaction..
accor di ng' t o SCES TFOFHNE SO Apihh & T o%t‘gféetrel? eaﬁﬁléailg’t ﬁ’?cioélﬁ?}?t'ﬁeapgéléﬁetﬁmcycm

and 150 C. 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-propanol, 1-amino-2-
propanol, 2-amino-1-butanol, 4-amino-1-butanol, 4-(2-hydroxyethyl)-piperidine, 4-(2-
hydroxyethyl)-piperazine, 2-aminocyclohexanol, 4-aminocyclohexanol, 2-
aminocyclopentanol, 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-diaminooctane, 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.



10 9. Polyol m xtures obtainable by a process according to claiml.

10. Pol y%@,t%?g@?&lagai nabl e by a process according to cl ai’@I%EPZJO?ﬁﬁ%IrIM

Use ‘of the p m xtures according to claiml1 as a raw nateria

t he preparation of polyurethane. 12. Usd9%ef the pol yol m xtures
according to claim1 as a raw material for the preparation of

| socyanat e-functional prepolyners, as a raw material for the

prepar at ifon dlrocasprecuding Gpddim U roe £ ralreeeinl stepéi) &icomisd ont imEessatharalg h after step (i).
material for the preparation of |acquers, adhesives, sealants and

pl astics. . ‘ : _ _
7. Process according to claim 1 or 2, wherein the content of cyclic carbonate in the mixture

obtained from step (i} is determined, and in step (ii) the amino-functional substance is
5 employed in a molar ratio of amino-functional substance to cyclic carbonate of from 1.5 : 1.0
to 0.5: 1.0,

8. Process according to claim 1 or 2, wherein the reaction according to step (ii) is carried out at
temperatures of between 0 and 150 °C,
10

9. Polyol mixtures obtainable by a process according to claim 1.
10.  Polyurethane obtainable by a process according to claim 2.

15 11. Use of the polyol mixtures according to claim 1 as a raw material for the preparation of

polyurethane.

12. Use of the polyol mixtures according to claim 1 as a raw material for the preparation of
isocyanate-functional prepolymers, as a raw material for the preparation of aqueous
20 polyurethane dispersions or as a raw material for the preparation of lacquers, adhesives,

sealants and plastics.



