s gr rocesswhohRBC! ng ol yet her pol yol s haying pri ey bR

end groups The present invention relates to a process for pro

pol yet her pol yols having primary hydroxyilend groups, conprising the
steps of reacting a starter conpound contai ning active hydrogen atons
wi th an epoxi de under double netal cyanide 5 catalysis, reacting the

resul ting precessvpr predurind payethebpalyblshaai iindey hyndiroxghaid gpups

this resulting product with ethylene oxide in the presence of a

tal yst taini t. | t it . I | e, .
excl uti ng. nordE B ISBoR 81y T JLBPF TG deyPIBLRRy Vejioh selyotbaving
invention furgfifsry MBUAIKEE ch® gﬂﬁbéf,gégilﬁgfrisﬁﬁl ﬂﬁ@ls%g%tf %dﬁ:ﬁﬁé% Q%Tetrrl'i)glpound

process, conpositions containing pol'yol s and pol yuf et hane
pol ynmer s basewntmnisgiadtipo lhydtogen ladergs otithi an ppbyidt hardep aloyiole smptab dyarade

by doubl e et al ,cyani de, cat al ysi DMC, cat al .ysis) .are al sg kn . as
TXPACT pol’y ot SIS THEF i BEc Rt ok GISYCT Rl & Gt CHAILREFTEHEn
predom nant | ye&8meNHar Yesﬁh‘iﬁé%&(luc@ Nehid %?gr&glgs%?ﬁ 4P $helpresence of a catalyst

et hyl ene/ propyl ené oxi de m Xes (EO/ PO) e only up to a
certai n propowniaonng dGleadt oR® nitfagen titvat peremslocule texcmdimgtnopesyslid|idertioally

obtain | ong-chai.n | yet her pol yo cont ai ni redom nant| rimar
hydr oxyl egd %ﬁ%ﬁb@gb 3Ly "ﬁ%ﬁﬁ%t Jrﬁr%tlﬁ‘éfa".tlopn pﬂ relgten %Wé’?ﬁ'@? spoéb%loés
obtained eit : i i i : i

ot ol yers (1 RPBHIE By BB BB B hrcane

pol yneri siong mmlyrieds dagtdhaeil mitods.an | MPACT PO pol yet her obt ai ned by
DMC 20 catalysis, optionally a PO EO m xed pol yet her or a pol yet her

havi ng PO EO nmi xed end bl ocks,. under ,KOH catal ysis. The KOH t hod
general |y hasLOEIﬁ'ec?lmnsB‘EW%tﬁ?raB‘élY&ﬁaﬁroiiqﬁe@ l&’a%%ﬂ%‘“stm SCYap! Becagaiﬁé? Mg
of f by | abori i I i til
Furt her mor e, ¢ G hang” So A ASRUP AU ROWLOPl 1AL haflnPBiune  yhER! s Sl
undesi red ol ehatnitey2&oremd predompiaatle feoomindy ds/dsegbregdr groppadWae suse of

Such ol efinic _end rouqs or .allyl ether end gr.oups reduce the )
functional it ftlaﬁeqeag S %5%@1@86{5@/%9@ RosERlerRbE URtg £ icerigin Propogiien
in certaijrp appltgeati .al . (P

orodoct oo, RABS G0 28 el 53 s POk BBeter oty

2011/ 000560PCohtaRrEf Pr&ddsibéhtly Brimapo hémnsal endfgréugsoby ahe iinphctamethod.
al kyl ene oxide is reacted wwth a cyclic carboxylic acid and b). )
et hyl ene oxi destead Suelsnpelyethers o atsr “obitaingd, eithec byTatabysinge rxghusively  with

bt ai ned f I ' 8 : d
cauival ent ' vap BRERRHA R s e bRl KOrPOP RS BIF BB propequre o

carbon at ons paheherisiigusire EQ Bet blotk Dhey bn COIPAETTS @tﬁﬁaﬁl@chaﬂolﬁﬂiﬂbd/%WDMC
wei ght of 500 to 10,000. Follow ng reaction with the cyclic

car boxyl i28 arsalpkisisd aptienallifiacdk@&0 mixeshpalygiber. ormpolyesherthayimegof OB0 wixdd
et hyl ene oxi LLaceA| .presence of an effective anmount of
an am ne, ox%gg%goiréﬁgi@g%elﬁpwncea%égmégat alyst. The ratio of equivalents
of the anhydride to equivalents of the condensate is in the range
from appr oxi MhkeKPH :nethed aieperalty akethy disaivamdgd Mgat 1igreh@lyst ahd Qo Me
et hyl ene oxide to anhydride is in the range fromapproximately 2:1 to
appr oxi mat el yeparafed of byolaparieus meens, r om exa@mplee bE tneytrakifatign andgéHhiation.

pol yi socyana i u ol.yols is also disclosed, _However, LS .
4, 487, 853 dotggﬂﬁ%’{“{bé%s@ﬁhge‘faf{eo?vf; boé’lgy‘%?ﬁleP&B%tﬁ?cﬁl‘E_pﬁ%"&‘!?\%eﬁn‘l?ﬁﬁ%‘? ofsfaic
cat al ysi g5carnd)grov@p¥es fofifled B RchRlarPhHdiay] SI@hRIIHK IndWHLRXH al§Nether
groups 15 wth as little processing effort as possible. There i$s

consequent | y e84 Brqupa reskieelthedinciionaliti € these pelyethersiand ke thess mwrd difficult
ol yet her pol yol s. havin .1 nar droxyl end qroups j.n .
bort rentar "t 4 iR pRhoBLLIREE TS e ko e SetRE TR ot

DMC cat al ysi gre ofapoo}'é}e;luiamyenti on provides a process for producing
pol yet her polyols having primary 20 hydroxyl end groups, conprising

US 4,487,853 discloses a process for producing a polyether ester polyol with a high

30 content of primary hydroxyl groups. In this process a) the reaction product of a



amount 'of theygReNIMEse0l) Used, are ethylene oxide, the rﬁ%ﬂzﬁﬁmowss
being perfornmed in the presence of a double netal cyanide catalyst

and the crude product of this reaction uridergoing no further
purification other than a possible distillation step; WD

2011/ 000560PCT/ EP2010/ 003958 -3- 2. Reacting the product obtained in
step 1 with aoogaisite of arpotyol with aambgdhmedajdedn tbadted Rétct ¢yutjc tarboxylic acid

roduct obtain i tep 2 with ethylen i.de.] resence. of a
(I? atal yst co ntaéi‘ﬁ ?f’? ﬁg’y%f’_e I%éﬁ@ftat B IRERT %/t]’“i?dg r#ag‘t o %i:l)lct : tfge EB‘F%’BW%}S obtained
excl udi ng nomrdiy Gl ddtyoli SN £ &) kylﬁwzﬁtgﬁ) @ﬂa&ﬂ&q@vaﬁe&%g&-of\@mﬂs

the present invention refers to the production of polyether polyols
as the end praoduat alkyhmet exide havingal [ty £medwpasems aucmixotegethbwepf. The

I I ich f th i .to th ;
ovent | on bal SoMCeRpE T adearalent weieiobEads BvBitsgblg ne e oscuigs the
according to dhe bd?H&!}ﬂi'c%ﬂ%ﬂrcﬁ%&e%nﬂQtéﬁE pg@iﬁe&r PRLUGEN I wildethylene

catal ysis whiCh even Wt 1 gh average nol ecul ar nasses exhrbit no
di f f erence oroxalel takes pechnn dht Ipyesensi gihbdfi ieffacivedahbertesfcan hetivee exxideher

actual and the ideal functjonaljt react to_form polyols having a
relatively hi ‘f?liﬂid%% FaRYe Jfg‘?r F&H%?r‘%f ftall“@i%sp%f. thyrablidrdento eq&i"@éf‘élg%of
is sinplifie t-ot : : .

Firat Step | o O e h IR P R B2 M the
mol ecul arlOweingdltsratb of eflfylege mmidetto agh@rRiie igimbe ran@ frord approginGately 2:1 to

hydr oxyl groups are preferably used as_starter conpounds containing
active hydr oGBRIOXIBHELY; In>dt Apolyurethangfres thersageen af & engayic dplyisocyanate
gl ycol, diet . i ne glycol, 1,2-propylene glycol,
20 di propyl e%hgﬁ%%kﬁ%!li?lgéggstﬁ%%cgl , hexamet hyl ene gl ycol,

bi sphenol A, bisphenol F, trinethylol propane, glycerol, castor oil,
pent aer yt hri tHiwevsnrib$ t4487,858ndoes uga rdescdibg riaske golytthec polaold/podwad emhder
Such starter %Epouag congai ning acti veqbzédrogen at ons_can noreover
al so be used cHIGAETS CHY 061 GERETESY IRterPodyinBREng GRERY PEHaKYlgndagrpups
catal ysi §<fr . nid l.ar - weli S r
compoundaand pr oh . Bosf B AR SE RO rRER i€ el Bl S b Heed for
(nunber - aver ajenativd podbetionvgiogdttes fof PoBoMegpoipdlstaving20Rehrg hydloxyl M
2011/ 000560PCT/ EP2010Q0/ 003958 - 4 - overall invention the term ]
"al kyl " gene@EUPy 2B a pdisulas far syeh pragesses whichrronrmert gelyethersanpduced mgth
n- al kyl S“ChIDﬁCrE%{a 4o ethyl or propyl, branched al kyl and/or

cycloal kyl. I'n the context of the overall invention the term"aryl"
general |y enconpasses substituents fromthe group conprising

mononucl ear @aehoesnyiongrrovideen qaogeks fdr mobsding peRtses poRoRShaiiRNYlimary
and/ or polynucl ear, carboaryl or _heteroaryl substituents. It is also

possi bl e 2P or hyssexylead gspunsasqrpprising g felioving stsesiused in the process
according to the inventi.on:. .p .de t ' nts of the. .
epoxi de m xture alll faﬁe%t}lrlll eE[r &gﬁ% %éﬁr@?%fl Cp gtralfﬁcji'llE égéfti‘gé.ehﬁdfog’?flxa{t%@%gmh
of various epoxides arenusedde ditthe gertrfidop@gsibl e for the m xing
ratio of the epoxides to be altered incrementally or continuously 10
during netering. The double netal cyanDde catal ysts that are suitable
for step 1 of the process according t he invention preferably have
the general formula Ma[M(CN)b(A)ch f gXz h (H20) e L. ML here
is a netal ion selected fromthe group cdRtai(iyng Zn2+, Fe2+, Co3+,

Ni 2+, M2+, co2+, sn2+ 2+, 4+ +, A 3+, v4+_ . vs+, 2+, Cr3+
berbe o Cvee o ainiPBieh @ E8ehoys TR Qg el rafictlopt g dpdigal and

from theagroup contai nigpg tﬁ@szoviE@%Tat %%.%%iﬁ%%%,,%ﬁ% Y4 total
VS+, Cr2+, O3+, Rh3+, Ru2+ and/or Ir3+. M and M2 are identical or

different. amount of the epoxide (1) used, are ethylene oxide,
the reaction being performed in the presence of a double metal
cyanide catalyst and the crude product of this reaction undergoing no

further purification other than a possible distillation step;



A is an ani oRy§8bHGhedef rom the group containing halide, P%*ﬂfp%litogﬁsgss
sul fate, 20 carbonate, cyanide, thiocyanate, isocyanate, Cyanate,

carboxyl ate, oxalate and/or nitrate. X i-$-an anion selected fromthe
group contai ning halide, hydroxide, sulfate, carbonate, cyanide,
t hi ocyanate, isocyanate, cyanate, carboxyl ate, oxal ate and/or
nitrate. L is a water- Mescting ¢hel ppdnd siehined dd dteporh Witk grogelfc carboxylic
cont ai ni ng al cohol s, aldghﬁﬁgs, ket ones, ethers, polyethers, esters,
ureas, amdes, nitrile randy| fi des. 25 The count i ng vari abl es a,
b, ¢, d, g and z are s %E‘J'?]édr t t i
of the conmpound. %urthgrergrﬁr%,dthg%égﬁ%c{tgg t he @o%%?ﬁgﬁﬁgﬁl@%#béﬁa%wme
the ligand, f a fracti presemcei of egenalgsteadrediningam leastequialnittepel @06 Per
a fraction or integer greater than_ or equal to 0, WO ) )
2011/ 000580PCT/ EP2010/ %@e excludipg o nofeyelts apdeaticaliy, atubglituted tertiary
suitable for step 1 of ,the process according to the invention are
known in principle fromthe prior art (US 3,404109, US 3,829,505, US
3,941,849 and US 5, 158,922). Inproved, highly active DMC catal ysts,
whi ch are dedthérbdit fresenexamplien refer/® tedr60dB1idn oEBoRefheOp84Sls A thekdd
0 743 093 A, 5 EP 0 761 708 A% WD 97/ 40086 Al, WD 98/16310 Al and
WD 00/ 47649 RFodugh eR‘ﬁrEﬁ‘@ré’BW [ys €BcompAssesh AN 2alvsther pralal Whichi ¢h a
activity and . C i QW
cat al yst con({::%#te atnlgghgﬁ{e Seceﬁé)%%%ﬁ%éc itgglr%%}%g%ha?ng %ﬂslitéslnégté%ﬂl ed in
EP O 700 949 A2, which in addition to a double netal cyani de conpound
such as 20 nc Onexdeyeagecaitht patcessl dcbyrdamctoahe orvgatorcischapotyetlicds progaded
such as tert-but al so contajn a polyether having a_nunber-average
nol ecul ar mefl@‘ijﬁralgﬂ%rc%té VEs W g]:% exefD ViihnbED axprage majeqular massesprhabit no
The DMC cata ' t ' : ' [ 0, n |
the teachi ngh%ffeg%ic%gﬁo 0(% tg"}gw&g;?%sggl\}\%fa%ﬁtd?% %%eengc}é@ (?egl %ggng&glngﬁ%ﬁe
extent. The kabO¥Efunctonatioytreidn t@foraoplosle hasing adewﬁbelyrmg}a}amgfsﬁmctﬁ
ubl e

conmpound, in qther rds a_reaction 15 product_ of a water-so

metal salt aREMAXARHFouR dbr everal! proceyaisistnaplifiadiby the fact it svmpeal of the
conpl exi ng a % < . % relative to the anpunt
of catal ;gt , 9%&’?*‘5%?fyhé"ffﬁgtr%ﬁ’a‘éid%sg’“geﬁ&”&@%r -average nol ecul ar nmass
of ? 500 g/ nol . The catal yst can be used in a proportion of, for
exanpl e, ? 1 QGpmpbunds Halingpfmanictrawehgt)abhyl@culst piplite of 50 1B0/mol to
relative to the total mass _of starter conpound and 20epoxi de rl%
used. The DME- aE&%‘édal? gcti Bn=p®timdeaxyt Eoups arte eprefesaipn tised 8 dotartes

epoxide (1) } ] WAY t. t r res of,? 20C
£o < 2000, prapErEsy o ARERRE cctivt IARGRL S is' SR BHe st g
preferably atthylenpeplytol; ediefhiyiun? 0ol 0 triethylée dihevlr eRZikapyIdnaN ghRol,
performed at total pressures of 0.0001 to 20 bar. 25 The

( nunber - & er GFEIPYIHE @l tbrignediolohexamethybingatlynsl, hisnbpaoloA prisrhed F,

in step 1 of a i n t invent j,on .can bhe .> 500
gimol Fo < 155 apabBTIERe" SRR RabBr |60 bE AR Pl L Bebifo Pt
particul ar | ydgpt&fedrsatlyshd?8109atg/, mol to < 20,000 g/nol. WO

2011/ 000560PCT/ EP2010/ 003958 - 6 - The reaction in step 1 can be

performed coptinuously or discontinuously, for exanple in a batch or
seni - bat ch pP¥desiatter fpmpungds sea@ining agivei hyglrogent stems mas nmprsavirt alses be

provi ded th i i ont ai ns. at st 30, wt . % of

et hyl ene ox ?ﬁds gl.i Q?l?ﬂ;ﬁ gyse}%é)gﬁdu?%g)r% qﬁﬁ %%Qn\}\flg hCOHVHﬁIé)PaISggf‘]ﬁﬁté‘%mo%”&ethe
cont ent s2o fatenshtohal low-gatdcuRb-wRidd deker a6BpaRidaiang WHidH akWiiehRikric
processing in the subsequent steps of the process. Wthin the context

of the preseikoxyiationtnredgts havangnguibgeavarsgsh mokecutar yehights off200 gimal e
reaction fro&?(?@g/nilolunder goes no further purification other than a
possi bl e distilTlation step. This distillation step is thus optional.
The distillation step can 10 renove unreacted epoxide (1), for

The epoxide of the general formula (1) is a terminal epoxide with a substituent R1,

which can be hydrogen, an alkyl radical or an aryl radical. In the context of the



20 anhydr i de.w(ggfﬂ}op&sbhe anhydride group results in an ?%trﬁzrngg{ﬂﬁlag%é)
YO

t he pol yet her po and a further free carboxyl group. eTé

is optionally perforned in the presence -df- a catal yst containing at

| east one nitrogen atom per nolecule. This is preferably an organic
nol ecul e, so the catalyst is an organic am ne. Non-cyclic,

i dentical |y swbslliibentidn ther teimarsikplitigmesaldyr encomphssdeslibstitmarte lom e group

exanpl e of one 23such L{gﬁui tabl e @g{] nﬁ} Ls triethylamne. |If _a

catal yst is GoEETsNEnsaliy\syeh aywsthal. gihyher eany. biapchodalkd end/ar exyedoalkyl.
subsequent StgARS- t Is - I Ni, NGn t

relative to thgh %oﬁogﬁﬁraads}gﬂ&gfoﬁaelprl}é‘ée%? ?lgr}tﬁgg%%h fﬂgs?g%&%yfcegﬁorﬁ%asses
for exanpl e? sdlfstipmtst drom 1Me 0gduppromprighe rabhomticker pRMBIa/ <ob MHREreRyD
and nore gref rably > 100 p m}o < 2000 pgr@n@The reaction 30

t enper ature £H s?f@étsf%%ﬁs nyl gnsitor polypueksarcasbearyl s hetesasryl subgitianss- §
135C. WD 20 e f [ OCEesSS:
according t O%ﬂg@?ﬁ%ggﬁ%ﬁﬁ%@%&{ g@?ﬁ?@% ﬁ%oz(rl %egct?}iogﬁs%f 1%ttpnée Bﬁ"r"g“ uagf? orﬁmg
obt ai ned in i the idvesitioh, piolridednkatake censtieastofnige édvaideam b@Xs!allohp wAger

of the polyether by ans of a rjng-opening reaction produces )
hydr oxyal kyl h5rgsms@l fempiafQpliymxngesef varmgyepexidesomomsed, ithis alsernvssihle

o oups of 750 P P € P, I B B RO Rl Bl I BHERSSN

obt ai ned.101 t didngmeteriigd according to the invention that this
reaction is perforned in the presence of a catal yst containing at

| east one ni Irglog{en Ftom er nplecule. This is preferably an organic
mol ecul e, so!Phéloubien Gyanids Giadusts dhatarpsuitabla-foy otdpc | afothe process
identically sulsiiigut terti ] n owever excl uded
according to the IP veﬁfi otﬁ.é Aﬁ{v@%l gﬁ%ﬁ%}?{; \gﬁa(‘:/ uﬁjseui {85BF8! anfopmule
is triethyl aM]ﬂmz(GN%(Am-rﬁMbngzniht(HggyncQont ai ning catal yst,

relative to the total nass of the reaction batch in step 3, can be
for exanple? ppmto < 10, 000 pp preferably? 50 ppmto s 50 p
and nore pr e?‘é?l}fé%s 3 m¢fel ﬁﬁrﬁeleﬁpeér?m@%ﬁfﬁupmtqi@a%tzr%n Fes', Coqg i {n
t enper at ys e jf[2st@per3gpan phe QCy ) &+ <, BBO0G4ancs+pref e | %7+ 80G+t o, 3
135C. Th?ls step ’a(gt\slpa’n?ggég&sl’y;ol II\{I)CSV];S’ f‘ﬁmgfa{\gﬁl yggf’t g?b’szwep’ glg_ ’s@&h
that the et hyidineCdXi M€ denomsdatethbiohheletRaFdn® thedabah chhtaimisd B e
conpl etion of fhe reaction with the cyclic cagboxylic anhydride. 1n
one enbodi meh® oforhMisr.dMays Vacdbr diing Gro » Bbe , Rav emd/omirt ' snd Meare
conmpound 20 [ : is a poly(oxyal kyl ene) polyol with an

aver age func@%ﬁcﬂﬁgéﬁ%%}&z 0 to < 5.0, a nunber-average nol ecul ar
mass of ? 62 g/nmol to < 1000 g/ nol and an OH value of ? 100 ng KOH g to
< 1860 ny KQW iy afhaniaw evebgedf ot idanaradpy compindies dalige, >}:6)2iré’xia@, Sulfate,
4.0, the_nunber-average, nol ecul ar mass? 100 g/nol to < 500 g/ nol and
the OH vl uecdomnairy wenids tliocyagee, ingeyanpieg cyammic, Grarharylate, caxaldse and/or

determ ned i o ce:wW rd DIN 53240...1n.a further
embodi nent o ﬂ?ﬁé%ﬁ%@e@é&a%%%c&%ﬁﬁéﬁlﬁgg%Floglpicr?\%aﬁﬂlp%ﬁalﬁéf’ ihﬁdrtoﬁ@[e’ sulfate,
epoxi de of  tdmebayemgrahnide tilbeyahdi}, is@cwefepgg&hat@eéabwdmyla%,hésla,late and/or
n- propyl, i sqgr opil , Nh-butyl, sec-butyl 6 isobutyl, tert-butyl,

cycl ohexyl aHbREr Lpliehatermpisgislepligandrsgleciednisemythe growam cerfieiningoaleatels,

di ' f | id | -
5> oxi o arBaRReOKbilfes Mkl BESeMlrsDISRY o PR, ATES sy Silfdes

blocks. A plurality of m xtures of propylene oxide and ethyl ene oxide
Wi th varlsousThs xbmgingah@sblenn, ¥, S degUaRdzi fe SHIGRSSsOMNs 1d) eflsure the
further enbodi ment of the process according to the invention the
doubl e net al €lectroneutrality of the compound. Furthermore, e denotes the coordination number
of the ligand, f a fraction or integer greater than or equal to 0 and h a fraction or

integer greater than or equal to 0.



5 tyani de cat tep 1 conprises zinc, cobalt and tP Tt HIO%QJSB
Thi s cat al yst@gﬁ%lédroa 6Iﬁy al so conprises > 5 w.%to < 80 %@é}

relative to the anobunt of catalyst, of a polyether with a
nunber - average nol ecul ar mass of > 500 g/nol. The proportion of

pol yether can also be > 10 wt.%to < 70 wt.%and particularly
preferably? BewbME toatatystO thet .a%6 sizatid cod step VI sfiithieabtoeegohateidies $o the

ith OH f ti it
o %2 Lo gxgﬁﬁﬁeﬁgﬁ%%ﬁ?@gﬁ%ﬁﬁaﬂﬁe RRYATHEUS 2006109 kb 3,829,505, US
10, 000 g/ nol zamd goel.er @{Sl 3, T5§-9 :vgérl Oraghl?%gﬁvgmb cataljrrsts whih, are

Pol y( oxypr opyl ené) polyol's, in rt| and trio
nunber - aver aglesaribed clot axampEsmoU‘S 000818,nBP O G0& 94002 9FPDY 748 €093 Al,

h nbod f th
ccor i ng ot o EEhe OB O Agnshi A CE BRI 16 A Rod W Q008 A, o
step 2 is 53' peataly LR tflﬁggﬁaﬁépaﬁ QUpL ﬂtl%hgig/r Q%hhgj:tl %’?Qﬁ] dilogz polyether

tetrahydrophthallc anhydr i succli nic "an and
anhydride.  polyolsnteabé Lprdbdluced ewiito Ferye vt Oitalybtecdlfceﬂt@éiﬁ)nﬁc‘}“ﬁé %&g}ﬂy taltive

the inventio e catal d20|n ste is selected fromth

group conpri ERME ai)}ltﬁﬁ 1%%09@9e9%p Aﬁowhwhan(aéél.tlogzo @I’doumflﬁezal
25i n whi ch e 0, r ro a

or aryl; % and ERiS%pt orgie'% QSEE&E%&I%XC}% %@ﬁfﬁ%&%ﬂ ?rBf‘ FeRHeX
al i phatl dO uﬂlgan’(d.lrsau‘:}edsorertammifmﬁlaﬂsdﬁ%bﬁthﬁpﬁcb(ﬂyethéeohavmg a number-average
2011/ 000560PCT/ EP2010/ 003958 -9- n is a whole nunber from1l to 10; R4
i s hydrogen, MlgEH a‘fel%lwrfgre&erﬂwné@ﬁ@(@gl age@HgpicalNxRAMple; R42) , i n

whi ch: R41 and R42 are i ndependently of each other hydrogen al kyl or

aryl; 5 or Rfhe adcRéy %l&s‘?qgtsﬂaﬁalt M C;SrEfe%le‘fy %t@{n@cﬁn in ?cor(iaq‘% {1?8 :ﬁnﬁé: ng

al i phat| c, unsaturated or aro erocycle

from1 to 10froBERMG 7948 Alheo ghivbrferdmes iibadé &) fulRSxi&RRORY cat&l(yzt(é}l
in which: R5 is hydrogen, alkyl or aryl; R6 and R7 are independently

of each ot heForH%haéééﬂlpoﬁ?q%W d@lﬁblérf@qtal ayazide C@mm@ldl, irdethenderds|ayreadtion
each ot heg apf@&ﬁ&teofrmt%f-sglﬁgl@r&etal saltind 1215\9 er-soluble metal cyanide salt, also an

organic complexing agent L and > 5 wt.% to < 80 wt.%, relative to the amount of

catalyst, of a polyether having a number-average molecular mass of > 500 g/mol.

The catalyst can be used in a proportion of, for example, > 1 ppm to < 100 ppm and
preferably > 10 ppm to < 50 ppm , relative to the total mass of starter compound and
20 epoxide (1) used.

The DMC-catalysed reaction between the starter compound and the epoxide (1) in
step 1 generally takes place at temperatures of > 20°C to < 200°C, preferably in the
range from > 40°C to < 180°C, particularly preferably at temperatures from > 50°C
to < 150°C. The reaction can be performed at total pressures of 0.0001 to 20 bar.

25  The (number-average) molecular weights of the polyether polyols produced in step |
of the process according to the invention can be > 500 g/mol to < 100,000 g/mol,
preferably > 1000 g/mol to < 50,000 g/mol, particularly preferably > 2000 g/mol to
< 20,000 g/mol,



(O Di azabi cyGy8haridodect ane, di azabi cycl o[ 5. 4. 0] undec- 7-
di al kyl benzyl am ne, di net hyl pi perazi ne, 2, 21-di norphol i n?ﬁ{%tz%?foo”ss

et her and/or pyridine. The cat al yst-8hi ch can optionally be used
in step 2 of the process can |ikew se be 20 selected from groups (A,
(B) and/or (C) described above. Am nes of the general forrmula (2) can
be descri bed Tihe raaetidsy dmdéent 1sears de aperfominad cwhtiolmisly or déschetisously, for
thereof If R4 is ?ydr%%ﬁmthen. f@g‘? catal ysts can be incorporated into
a pol yur et haf8* R R K &Bb R&F*Sol yol is reacted with a

pol yi socyanate. This is advantageous as a neans of preventing the
escape of cafakhesprocesdablbriigtdhedAvaDg ik RMIAGBHERR R PERALAET])
w t h di sadvant ageous odour problens, to the WO

2011/ 000560PCTHEPBL0N0T3UE &t 1 ethyderieyeomide. narkes deel dowd that with higher

phenomenon kn as the f ing or. VOC (vol atile prganic . caq nds)
probl em 5 Aﬁﬁ}\ﬂ?eoﬁm %Elﬁ%ﬁéﬁ% Safngf'éﬁmré a8 lo%é’ﬁocﬁ‘ﬁ d@gé’rkit%’g%o?q{ ﬁlﬁger
br oadest Sen?ﬁx@%i@nﬁﬁeﬁtﬂis@d@n@&@ﬁ@ftﬁépl%%&%.rS thereof If R6 or R/
i s hydrogen then these catalysts can 5 |1 kew se be incorporated into

a polyurethane matrix. It is preferred that in the am ne of the
general for mishipahe pontexicofRBe prasemenigrition R isi provided dwe theacmdde prodcioot

that R2 and are.nmethyl, R4 is -(CH2)2-N(CH3)2.and n = 2. This
t hgr efore reagq {egc%%&rgﬁ SfeR Eiwgrﬁo?\i ﬁf!ﬁ%’m@r@fﬁ%%ﬁf fRarpp possible
bi s(2- (di meulyillamomelept Mhts dRtingion $8plit thes bphidPer TRE gfLiikash tsﬂ:?t can
in the amne of the general fornula (3) R5 is nethyl, R6 and R/ are

hydr ogen,l0m zerpovenenreactedeporides(1) hfor ekampley foul ths resmdtimg polyel. Purification
Nrret hyl di et hanol amine. 1 n a further epbodi npnt of € process .

accor di ng tosjieﬂ%wgl Pedte P8hUssed :PFOCFb ™ Hﬁrf“%ﬁ‘@f)tﬁgtr% N JRVFIH extraction
anhydride togh QURARiAALbR [ j i >
0.75 : 1 to < %%WF it rafi‘%aﬁs‘??‘ﬁgr %% 3?2‘6195%@0?*3% #ﬁi&%gpﬂ&%‘g%&&e

1, nore pref évghlign,asicosy ptrificativh. t€ps: foll polyathar polyblgirodudad diynize tK O

t he process acgordi ng ﬁt’h(a (ihe i nv nti,?n t he catal yst containing at

| east one ni PFEBRIAEEENIRL SRFcial uBTicaliqn sieneisnof fecspesy Beqansgthe double
proporti @5 Ofneta] RAniABMNatAlysts 1200 RRN [ehiat | i Bt
the reaction 260El bat clh i r?ag}rsep 3. 'el' e prnot)%r%r;ﬁg%tpg?&dggt‘%%sk dg%&nﬁgll%sgle
be > 750 ppnsubsequebPiActpmand becapanthep prel ricededCiarongspraitiir@tified. f such
a catalyst is used in step 2 too. In a further enbodi nent of the

process according.to.the inventign the polar ratio jn step 3 of .
et hyl ene oxi St?ng HEO/HF&EWS@?‘%B ng {p the lVER @‘F PEstugt fiem step ks pdyichihas

1 or proterapi BETG gt by RRNAhIGRANNSRaAE Tk I i Beg feting
provi des a pbydrexieroypslof the prdyséthar potyioirabipiney dreveydted withgrayuls carboxylic
obtai nab&t? bth?rdBcrig ¢ Sesnil?gc the gl‘ilhr}]’gl‘iaé) g%oql% liegt\lll‘?sngni gnneﬁgrdbgn% or ih%ipno?ye?her
polyol and a further free carboxyl group. The reaction is optionally performed in the

presence of a catalyst containing at least one nitrogen atom per molecule. This is

preferably an organic molecule, so the catalyst is an organic amine. Non-cyclic,

identically substituted tertiary amines are excluded, however. An example of one

25  such unsuitable amine is triethylamine. If a catalyst is used it is advantageously the

same catalyst as in the subsequent step 3.

The amount of nitrogen-containing catalyst, relative to the total mass of the reaction

batch in step 2, can be for example > 10 ppm to < 10,000 ppm, preferably > 50 ppm

to < 5000 ppm and more preferably > 100 ppm to < 2000 ppm. The reaction
30  temperature in step 2 can be > 70°C to < 150°C and preferably > 80°C to < 135°C.



pol yet her bl g 20/0b86t1 Nal hydr oxyethyl group and a di eplgfepdfioloososs
| i nki ng the polyether block and the term nal hydroxyethyl group and

wherein the nmolar proportion of terninal-“doubl e bonds, relative to

all end groups of the polyether polyol, is >0 mlliequival ents per

kg to < 10 mlliequival ents per kg. The pol yether polyol is

obt ai nabl e bypte pebthessocsssancdiding toothe nventivrersldtertoghelraantigpuet the ptaduct

is 5 obtained,.jn this o) hat reason.reference js nad o the
enbodi nents &P {aluﬁzg IBF%ﬁa\é@g‘glt#‘:ﬁ{hl}’%aﬁ%ld?gﬁ%flﬁg Fh§ By fsgrgk}?ﬁ%é&? Rolyether
W thout bei ngyl inghdsedr ahehRlbofenihf GeRPorChld8icl! BRIf0:SAKyl VroSsaPRierBE
an et hyl ene oxi de bl ock, propyl ene oxi de bl ock, ‘et hyl ene

oxi de/ pr opy!| énd0%x2d@0%i stedl W¥ocK thedAtoxghgrovpsueast avithf thehgwaide, and a

bl ocks, started on a di-, tni-, tetra- o nt nctigpnal 10 al cohol
The number - oP RSROLY! By HoitapdEeistes B » 2P Mkt it 1D ot op Brgrolse
for exanpl e tdhe gaundier is@btfidiy! ene oxi de or propyl ene oxide units,
can be in a range fron? 10 nonomer units to < 5000 nonomer units,

preferably? 50 nmonomer units to < 1000 nononer units. A diester unit
whi ch can be Itaist pioyigeddaacorditge tethel intention tthas thisaoition &f perforBiddeindthe
15 group of th al vet her, bl ock .with cyclic.carboxylic anhydride.is
connect ed t0&){&’%%&50(%/@%f:ﬁtgﬁ,ystb?odgqumgﬁtt jears?/ ABs BEW’M“‘%@&E’E P%élcéﬁe' 18 18
sem ester i spidféhblgl ry of @hiERoWRLED sb hBO chERst & M LRoidhERe 'f}é
to formthe ﬁydr_ox?eth I%Afelnd group. SExarrf):l efs%of thepgcycl %ﬁlcl:.1 carlﬁ)glx I}l%’
anhydri dé0ar &leptiedily isebstitiiodirterdiary tastineshyoy bpeveal excladedy dedodding to the
succi ni ¢ anhydride and/ or | ei ¢ anhydride. 20 The . pol yether polyol
accordi ng toyrfvﬁgu?91 ?’iaB?PT:?a%fe%}?anglE%{‘ésr“iltg Gap’ﬁnet‘ﬁé’i‘gﬁﬂémﬁleoporti on of
term nal double bonds, relative to all end groups of the polyether

pol yol (nmeaniThg abent &t dtroguniRetaifhg RNt REAGROLYRL 0 REY 08 Me rehRion
inthe range from> 0 to < 10 mlliequivalents per kg, regardless o

t he nol ar nabeich Bostep Bl canrbeclior exdmplaepldssn it <ilS,000euped, prefeblye> 50 ppm

nsaturated en . These end gr would re e the .
1ch g?lct iuonal i tg) %fg(ﬁ(ﬂ)g%gﬁ’i %‘f Sﬁ?eqre é’ﬁﬁfgﬁgrn% ﬁ BPI%CH’r ﬁeg(g@nﬂli’rﬁg Th_e reaction
di sadvant agefenifdrdhie iR5REYCah B8 aofooeqhgwrs%b@aﬁ@})&%rmy £S30°FGh M @%Bc.

doubl e bonds are avoi ded for exanple by polynerising the polyethér
bl ock onto the starter alcohol by neans of DMC catal ysis. The
pol yet her polhislstepcadiagiaggousty fdilvisnmencdiaelycaiter sepchesikk dhdtahe tetiglene

absence of unsatura end groups H NVR spectroscopy.. 30 Anot her
comon met hod &% %Cigggé? g}?c‘lﬂ%ﬁ%tfqpnolf‘?qé"f %‘P’é‘rsﬁ‘ﬂ% e fompldiognfdhe rraptigp with
12 - nmer curyth@q;?@l@g@r@,cgkyﬁgggﬁﬁﬁﬁgp with 1SO 17710. The content can
also be > 0 mlliequivalents ‘per kg to < 5 mlliequival ents per kg.

Pol yet her polyols according to the invention can furthernore have
functi onal i tinegns gmborimeninefethe moer@sLadcording teathe impdngion It stegter contoand

f ? 18Q0 t 20,.000 . | nbodi t of th
ol yet hetd polaIm SERd: e ATy EMEP LR R AHSPES prUaND: g 30 t
primary hydraxy, aGh@stiRs-absrage ﬁl@lé@ﬁla%ﬁa@? 5r3Q9 g?ﬁbﬁ?o J r1‘0?}({ EAnol and an OH

understood to be the nolar proportion of prinary hydrox groups as
conpar ed wi tYeleeelndad ynhkdibgye <db60psg KOH/beThxadveetsh dungtiohality can also

overall, in other rds,npt relative to a single nolecule. This can
be det ef i nelf By-310 T AQRIS BBIE‘JP?TG%VGE?@,m?aIS?UI"ifdn%'%@in-b%g/mﬂéo < 500 g/mol
proportion cgy AH-SOHPSal r D OcKE(%Iﬂ % 0
60 nmol % to 585 mg'lg/o ?%lhg @Srﬁﬁﬁoyﬁﬁré‘%@%&/ egbgﬁger{?ﬁe%a?%eo%no?g
accor di nzf t odetdrmingviaraccadance witdsthastabitbrd DINES32H0> 10 ng KOH g to <

100 ng KOH g. The hydroxyl value can be determ ned by reference to
t he standardI DI%}Il i3240 acpd ca | so be > 15
n a fart 0d1

er embodiment of the process accordinrégco lﬁqce]:_lfn%ention R1 in the epoxide
of the general formula (1) is hydrogen, methyl, ethyl, n-propyl, isopropyl, n-butyl,
sec-butyl, isobutyl, tert-butyl, cyclohexyl and/or phenyl. R1 is preferably methyl.

Then the epoxide used is propylene oxide. Mixtures of propylene oxide and ethylene



15 to 580 ny ¢§hhE08hsee 20 My KOH/ g to 550 ng KOHg. In %c_fr}ﬁﬁz&%gwss
enbodi ment of the polyether polyol according to the invention it has

an acid value of?2 0.01 ng KOH/g to < 5 n KOH g. The acid val ue can
be determ ned by reference to the standard DI N 53402 and can al so be
> 0.02 ng KOH g to < 4.9 ng KOH g or > 0.02 ng KOH g to 54.8 ng
KOH g. 20 Thexpleesrentikawise praforedalrswmltprzoin texedappipéthet hleckpod ypdtrality of
conposition conprisi a pol yet her | yol accor.ding.to the invention
and” addi 1 ondumgres g PtaRyREe S5ne i BuliB afide SR i yikiog RigR-ap Ao
"RO (4) 25 i pewhéLin suB&sa@ind RO are independently of each other

hydr ogen, al kyl or aryl; or WD 2011/ 000560PCT/ EP2010/ 003958 - 13 -
R8 and R9 together with the N-atom bearing themforman aliphatic,
unsat ur at ed gﬁ agdphert gnebasementadytbé processi ascearditigab sha inviertiorf therdotiblieanetal
10, i.e. 1, 2, 3, 4 6 ,9 or.10:.. RO j s, hydrogen | kyl. or
2yl t or Sra6VHEin et By, RaRrRriste sine: rbahAich TS anfly i el
i ndependent | ﬁr&@ra@ sEdRpridey SrOGE% 102 Ky wt 9, Ristive td thEhh AR FRtalyst,
together with the atom bearing them forman aliphatic, unsaturated
or aromatic leétanotyethes; withya i minzbendavdregean umddeculdrr ovasd tof 20500 gémoll, The

2,2 & o i 3y e 085 a5 S5 8] by
Lot and, Mpuas et pspSndet L azcialfny BISHEPISSIN s
to 10, i.l@8. polytheBpoldpls5yitlpan dyer8gedOHr fuhbtjonality of 2 to 8 and a number-average
molecular mass of > 1000 g/mol to < 10,000 g/mol and preferably > 1000 g/mol to
< 5000 g/mol. Poly(oxypropylene) polyols, in particular diols and/or triols, with a
number-average molecular mass of > 1000 g/mol to < 4000 g/mol are cited by way

of example.

15 In a further embodiment of the process according to the invention the cyclic
carboxylic anhydride used in step 2 is selected from the group comprising phthalic
anhydride, tetrahydrophthalic anhydride, succinic anhydride and/or maleic
anhydride.

In a further embodiment of the process according to the invention the catalyst used

20  instep 3 is selected from the group comprising:

(A)  Amines of the general formula (2):

I|Q2

o, N
R4” ™, TR3 (2

25 in which:
R2 and R3 are independently of each other hydrogen, alkyl or aryl; or
R2 and R3 together with the N-atom bearing them form an aliphatic,

unsaturated or aromatic heterocycle;



and/or:" (O RQvbasah lo [2.2.2] octane, diazabicyclo [5

. 4. 0] undec- 7- ege, gioog?sgl kyl benzyl am ne, di net hyl pi perazi Pg,T/EPZOIOIOO?’QSS
2,2' -di morphol i nyl di ethyl ether and/or pyidine. In certain variants
such conpounds can al so be used as bl owi ng catal ysts, which neans
that they preferentially catalyse the reaction of the isocyanate
groups w th wat er nig afvdrole pembesrfradh oo && and to a | esser extent al so
their reaction with hydroxyl 25 groups to form urethane groups. For

that reason this ci%mg si.tion can be used directly in the production
S DSHRER R Y et

of pol yur et hanes. i%e hydrogen atoms WO

2011/ 000560PCT/ EPZUA&NOR3 %8 H:), A (R4 13(RI2DNiAS@IMh: these catal ysts can
be incorporated into a pol yurethane matrix. This reduces the content
of volatile organic corf%dmdsR‘%arp medependentle ofigand. other hydrogen, alkyl or aryl;
N, NDi et hyl et hanol am ne, bi s(2-(di nmethyl am no)ethyl) ether or

Nmet hyl di ét hanol afine are preferred. 5 The proportion of these
conpounds (A), (B) andfan Ghd Re! abdeneert RithNeePRLMGL BELRYL dﬁﬁﬁq {0 Ny
i nvention can be for exanple? 10 ppmto < 10,000 ppm preferably > 50
ppmto S 5000 ppm and ﬁrﬁg%ti@rmﬁsemaibdlomrmﬁtipbﬂmtooytﬂe;zooo ppm The
present invention also_provi.des a pol.yurethane pol yner, obtainable
fromthe reaction of axdﬁfl)}”fhé’g%%%fé%m ﬁ;P g&pol yet her pol yol
according to the invention or a 10 pol yet her pol yol conposition
accordi ng to(Bhe im@ggbmeg@ﬁ@gfbﬂﬁmyggq according to the invention
under the term "pol yuret hane pol ynmer" ar'e prepol yners obtainable from
the reaction of a polyisocyanate with a polyether according to the
invention or a polyether polyol conposiRfon according to the

i nvention. The present inventign islillustrated in nore detail by
t he exanpl es bel ow. The 15 neapi \@,ﬁq es,-0f .f.\he material s and
abbr evi atibons used are as foll (I?st: 2, ,Z?l%r(’razaEiTgy((:éf)ooct ane

(DABCO) : Al drich N, N-Di net hyl et hanol am ne (DVEA): Al drich

Bi s(2- (di net hyl anﬂ'irp&hl%ghyl ) ether (DMAEE). Al fa Aesar

Triethylam ne: Al dricC 0 Tetrahydropht halic anhydride (THPA): Al drich
The anal yses wer ergas hedr @ f@}ldrplws’ - Viscosity: MCR 51 rheoneter
from Ant on Paar Determﬁ%lg?%onﬁcgf the nol ar proportion of primry OH

groups: by 11-1- NBRapBRokare imlenipotly deack otheh hydrogar, adkyDéar ddykir oxy|

val ue: by ef erencg, 1 PLN;ZA24% A6 8y U504 VIR ELEES i Pl 53102
15 and/or:
(C)  Diazabicyclo[2.2.2]octane, diazabicyclo[5.4.0]undec-7-ene,

dialkylbenzylamine, dimethylpiperazine, 2,2'-dimorpholinyldiethyl ether

and/or pyridine,

The catalyst which can optionaily be used in step 2 of the process can likewise be

20  selected from groups (A), (B) and/or (C) described above.

Amines of the general formula (2) can be described in the broadest sense as amino
alcohols or ethers thereof. If R4 is hydrogen then the catalysts can be incorporated
into a polyurethane matrix if the polyether polyol is reacted with a polyisocyanate.
This is advantageous as a means of preventing the escape of catalyst, which in the

25 case of amines can be associated with disadvantageous odour problems, to the



WO 20117 00056061 /sbeed 0/ 003958 - 15 - 1. Production of
DMC- cat al ysed precursors: Precursor A: 117.6 g of a PRFmp2010003955

pol y(oxypropyl ene) triol with an OH val uéof 238 ng KOH g and 0.024 g
of DMC catal yst (produced in accordance with EP 0 700 949 A2) were 5
placed in a 1-litre stainless steel pressure reactor under nitrogen,

heat ed to 13@dyarathankenriste; aphenbrieonI@ownaatlesfogying of VIEAC (whatile organic

passi ng nitraogen thyou the reactor. Then 682 g of propyl ene oxide
wer e added atchgﬁ@({ffP%%}?né hours. Following a post-reaction tine at

130C to establish constant pressure in the reactor, highly volatile
conponent s WeNrRingd &t ihe! Rl forBRULI3) ¢as U ke atibd@§n fRr brafidy @ﬁ%é}ﬁs 31%30
e

and the reaction m xture was then cooled to roomtenperature.
val ue of t he (pplebbabelsversetBars thengolKOFHRG et RA isi hydosgen ythé? BEse chtaly6E can

mPas. Precursgor B:.117.6 g of.a poly(o ropyl.ene) triol with an OH
val ue of 538%%3‘”?613?5108%"??}?%%08%%&5&%@& (produced in
accordance with EP 0 700 949 A2) were 15 placed in a 1-litre

stainl ess st gk pRIFGSEIIhEt MARE hineSTARE odtetd] Fo@fula (Bt Lshd R3 AROfeERI R4
then stripped for 30 mnutes at 0.1 bar while passi'ng nitrogen

t hrough t he Fasiregen amdarr 3 onthat B2 andR350 mgthyl, Rot spyCEpe-N(CH; amtin =
38 g of ethylLeng.oxi de, foll owed by a m.xtur . 5 f propyl ene,
oxi de and 175@,%‘3’1‘5 Z@%Wé%ée%@tﬁd%ve %h “Fi?@fﬂr ﬁf&p@a&gﬁgﬁ@@% Ut Bis(z-
propyl ene oxdmeBRthnARo @AM &hdty! ene oxi de were added 20 at 130C
within 3 hours. Following 'a post-reaction tine at 130C to establish

const ant gress_ure in the reactor, highly volatile conponents were
di stil | edlof ft i Aedher vacfoned dat §0Gcfapnngof thergenesl fmohul @) Refaistahyl, R6

m xture was th ool ed,to roomt rature.._ ., Th val ue of the ,
product was _g{ﬁﬁrq(g!ﬁragg{, 1 Vi Z%ﬁi?y— Co5idys EIF‘%)_%FF Resalts 02’81'3?1 in N-
Precursor C mbinélBeflailaineo! y(oxypropyl ene) triol wth an OH val ue
of 238 ng KOH g and 0.024 g of DMC catal yst (produced in accordance

with EP 0 700 949 A2) were placed in a 1-litre stainless steel
pressure realtdfurther embadimeny ehthemadestiadcordi@® thadnvention termplaechtibdn

30 mnutes at,_0.,1 bar .while ssi.ng nitrogen.throu t he 30 reactor,.,
Then a mixt uitep 3f°4%y§h& aBLychc%p Il'gﬁéoxé’LgEPg’péﬁﬂt‘]l?spg’laB‘Ft @%t‘ﬁ??(gﬁ"_ésmp lis
oxide, V¥ 2891ls000R6OPET/IEREO 100327 ably 260,95 Ohd QWed DY @y Bekdthif)
of 53 g of propylene oxide and 17 g of et Ky“l ene oxide, then a xturg

of 35 g of pzdpgid:dnie okildleland 35 g of ethylene oxide and finally a
m xture of 21 g of propyl ene oxide and 49 g of ethylene oxide were

dded at 130G within 3 . Fal | ow - ion ti t 13QC

P S ool PR, B0 BB b a0

conponent s Weyaiflingt it least 8hé i NBEHYE AMol&e fié)trprés@nﬂﬂ%’&%?aﬂda
ure. e

the reaction mxture was then cooled to roomtenpera
val ue of t hepyppodigstohim§0BHrdr tg<KOPY gpat redativiesto dbé total( R5E) ofothe Fd:GEtion

mPas. T 1 | i h f A B .
mPas. Taj € LodPliotes YMTRE RS ort e oAkl Han S EE $U55 o B 21355 ppm.

The same applies correspondingly if such a catalyst is used in step 2 too.

In a further embodiment of the process according to the invention the molar ratio in

step 3 of ethylene oxide to hydroxyl groups in the product obtained in step 1 is

2090 : 1to<5.0: 1. The ratio can also be > 1.0 : 1 to < 2.0 : 1 or preferably
25 21.05:1t0<1.2:1,

The present invention also provides a polyether polyol having primary hydroxyl end
groups, obtainable by a process according to the invention and comprising a

polyether block, a terminal hydroxyethyl group and a diester unit linking the



A Precursor By@p@gmbees C Pol yoxypropylene triol [g] 117p81&bie18/003958
117.6 DMC catal yst [g] 0.024 0.024 0.024_Propyl ene/ethylene oxide [g

/ g] 682 / 0 504 / 38 439 / 33 Propyl enelkthyl ene oxide [g / g] 53/
17 53 / 17 Propyl ene/ethylene oxide [g/ g] 35/ 35
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polyether block and the terminal hydroxyethyl group and wherein the molar
proportion of terminal double bonds, relative to all end groups of the polyether
polyol, is > 0 milliequivalents per kg to < 10 milliequivalents per kg. The polyether
polyol is obtainable by a process according to the invention and in particular is
obtained in this way. For that reason reference is made to the embodiments of the

process in regard to details of its synthesis.

Without being limited thereto, the polyether block can for example be an ethylene
oxide block, propylene oxide block, ethylene oxide/propylene oxide mixed block
and/or any sequence of these blocks, started on a di-, tri-, tetra- or pentafunctional
alcohol. The number of monomer units in the polyether block, in other words for
example the number of ethylenc oxide or propylene oxide units, can be in a range
from = 10 monomer units to < 5000 monomer units, preferably > 50 monomer units

1o £ 1000 monomer units.

A diester unit which can be attributed to the product of the reaction of an OH end
group of the polyether block with a cyclic carboxylic anhydride is connected to the
polyether block. In a ring-opening reaction a semiester is initially formed which then
reacts with ethylene oxide to form the hydroxyethyl end group. Examples of the
cyclic carboxylic anhydride are phthalic anhydride, tetrahydrophthalic anhydride,
succinic anhydride and/or maleic anhydride.

The polyether polyol according to the invention is characterised in that the
proportion of terminal double bonds, relative to all end groups of the polyether
polyol (meaning the total number of polyether polyol molecules), is in the range
from > 0 to < 10 milliequivalents per kg, regardless of the molar mass. For all
practical purposes it is therefore free from unsaturated end groups. These end groups
would reduce the functionality of the polyether and bring about corresponding
disadvantages in the production of polyurethane polymers. Terminal double bonds
are avoided for example by polymerising the polyether block onto the starter alcohol
by means of DMC catalysis. The polyether polyol according to the invention can be
checked for the absence of unsaturated end groups by 'H-NMR spectroscopy.

Another common method is the determination of terminal double bonds using



35/ 35 Propwepaiebdzgs ene oxide [g / g] 21 / 49 Propobtirgp2@bhoo3oss
ethylene oxide in total epoxide used [w.A] 0 15 24 OH val ue [ng

KOH g] 34.1 34.6 35.3 Viscosity [nPas, 257(:] 967 954 916 10 2.
Reaction of DMC-catal ysed precursors with cyclic anhydri des and

et hyl ene oxi de under am ne catal ysi s:

10
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mercury acetate in accordance with ISO 17710. The content can also be > 0
milliequivalents per kg to < 5 milliequivalents per kg. Polyether polyols according to
the invention can furthermore have functionalities in the range from > 2 to < 6 and

molar masses in the range from > 1800 Da to < 20,000 Da.

In one embodiment of the polyether polyol according to the invention the molar
proportion of primary hydroxyl groups is = 50 mol% to < 100 mol%. This is
understood to be the molar proportion of primary hydroxyl groups as compared with
secondary hydroxyl groups in the polyether polyol overall, in other words not
relative to a single molecule. This can be determined by 'H-NMR spectroscopy, for
example. The proportion can also be in a range from > 55 mol% to < 90 mol% or

from > 60 mol% to < 85 mol%.

In a further embodiment of the polyether polyol according to the invention it has an
OH value of > 10 mg KOH/g to < 100 mg KOH/g. The hydroxyl value can be
determined by reference to the standard DIN 53240 and can also be > 15 mg KOH/g
to <80 mg KOH/g or > 20 mg KOH/g to < 50 mg KOH/g.

In a further embodiment of the polyether polyol according to the invention it has an
acid value of > 0.01 mg KOH/g to < 5 mg KOH/g. The acid value can be determined
by reference to the standard DIN 53402 and can also be > 0.02 mg KOH/g to
<4.9 mg KOH/g or > 0.02 mg KOH/g to <4.8 mg KOH/g.

The present invention also provides a polyether polyol composition comprising a

polyether polyol according to the invention and additionally:

(A)  Amines of the general formula (4):

IIQS

O. _N
R10” ‘ME, SR9  (4)

in which:

R8 and R9 are independently of each other hydrogen, alkyl or aryl; or



Exampl & 1 ( cepdadidlobosgo exanpl e) : 400 g of the DMC cat aby§R82010/003958
precursor A, 40.66 g of tetrahydrophthalic anhydride and O.462 g

(1000 ppm relative to the conplete batch)-of triethylanine were

pl aced 15in a 1-litre stainless steel pressure reactor under

nitrogen. The nolar ratio of W) 2011/ 000560PCT/ EP2010/ 003958 - 17 -

anhydride to the R$dng:RA togethemwith thegv-atour bearing theps farmian aliphatien t he

m xture was heated t r%tZEC and %tirf?ed at this tenperature for 3
&ty Se

hours. Then 21.4211%Sa FERy tOS¥&Fe nmetered into the reactor

at 125C over a pepiiofwible3RmiBen o1 tol I i8D1,31 37 At5, 8, Rfs, otdpybene
oxi de to the hydroxyl groups in precursor Awas 2 © 1.” Following a 5
post-reaction tine at 125C to establish constant pressure in the
reactor, highly vBil8ishedregampalimrarylese distilled off under vacuum

at 90C for 30 m nyt t re i Lxture. was then cooled to
room terrpger ature. ﬁ{.ﬁ?eﬁ@%—@%ﬁplmgﬁ'%ﬁghw@[c}ﬁas 23.6 ng KOH g at
a viscosity (250 of 4R4Q aafPa32 J@ma%géﬁaeﬂm;gbf@a@h@tﬁe@h%rogxa%ﬂcﬂ B#hryl;

only a small conversion with ethylene oxide occurred. anpl'e 2:
400 g of the DMC-eatal ysed precursor A, 40.66 g of tetrahydrophthalic

anhydri de and 0.462 g 00 rel ati. to the.conplete batch) of
DABCO (tri et hyl enedi awﬁig)anﬁgﬁglt?ﬁeﬁeéWlﬁhﬁﬁf}t?@tqﬂ@r@g §ﬁeﬂll @gg a8t eel
pressure reactor under aipHatiea8Ratuld&l SIréhatidhdt@o8cianhydride to the
hydr oxyl groups in precursor Awas 15 1.1 : 1. Theén the m xture was

heat ed td0125C and st i yisaiwheletnuimbet &omel @t 1k ee.flo2, B Houbs7, 8Thenl0;
21.42 g of ethylene oxide were netered into the reactor at 125C over

a period of m nut.es. Jhe nolar. rati a.of ethylene oxide to the

hydr oxyl gr oﬁ%s i%ﬂgp%scﬁrtg%gengr%%myth &f: Fol l owi ng a post-reaction
time at 125C to establish constant pressure in the reactor, highly
vol atil e conponents were distilled of fRymder vacuum 20 at 90C for 30
m nutes and the reaction m xture was then cooled to roomtenperature.
Product characteristics: OH gﬁﬁog{%’?’é\lw Aci@ val ue: 2. 58 ny
KOH g 25 Viscosity (25C): 303 as f mar ys g?oup ) 65% Exampl e 3:
400 g of the DMC-catal ysed precursor A 40.66 g of tetrahydrophthalic

anhydride and 0.462 g (1000 ppm relative to the conplete batch) of
bi s(2- di net hyl am WoEhiell ) 30ether were placed in a 1-litre stainless

steel pressure re or, under njt.rogen. The WO
2011/ 000560PCT/ EP%B%&/W@%@ {ﬂqilé’r-ry lar ratio of anhydride to the

hydroxyl 1groups i R1PEEERNS @fe iRdMRAdtY of bachTIRE Hyfoolh X1k Sr YAS:
heated to 125C and stirred at téﬁi@s te#perg% ure f]%lra %’ou’i. r\%ﬁg’n

21.42 g of et hyl ehendox egeindgneadentlyerfedch nther & ndoteemunioar faim 126CQ0puerl,

a period of 30 m.unutes. The I ratio of ethylene oxide to the
hydr oxyl groups i%%pgeé’&?oﬁ’rggprg{%s 2 . 1. Following a post-reaction

time at 125C to establish constant pressure in the reactor, highly
vol atil e comnppmagnts were distilled off under vacuum at 90C for 30
m nutes and the reaction m xture was then cooled to roomtenperature.
Product characteristics: OH value:32.8 ng KOH g 10 Acid val ue: 0. 04 ny
KOH g Vi scosiQ@y (DBaybiogdd22dectmrd,mary OH gr oudiazatggpeléfdahfiuedet:7-ene,

20 dialkylbenzylamine, dimethylpiperazine, 2,2'-dimorpholinyldiethyl ether
and/or pyridine.

In certain variants such compounds can also be used as blowing catalysts, which
means that they preferentially catalyse the reaction of the isocyanate groups with
water to form carbon dioxide and to a lesser extent also their reaction with hydroxyl
25  groups to form urethane groups. For that reason this composition can be used

directly in the production of polyurethanes. If Zerewitinoff-active hydrogen atoms



400 g of the yeoGabesysed precursor B, 37.54 g of tetralistqlmm)m@dggg
anhydride 15 and 0.459 g (1000 ppm relative to the conpl ete batch)

of bi s(2-dinethylam noethyl) ether were- b‘faced ina l-litre stainless
steel pressure reactor under nitrogen. The nolar ratio of anhydride
to the hydroxyl groups in precursor B was 1: 1. Then the m xture was
heated to 125% amicw: ihesedatglystshtan beirorparaied inlora polysratkanehatnix. This

21.74 g of eth oxi d tered i.nto the reactor at 105C over
a period of f‘(;ffmﬁ f%’nuctoggeny\e'ﬂji‘e cﬂ%tflgror'ggql? O&po&l%lu& 60%1%6@8“% h]S! -
hydroxyl gr oulmethylddheeWnsas, B WBR(Z(dimdthyHihOWhPD a p&sér reaeli on N-
time at 105C to establish constant pressure in the reactor, highly

vol atil e compentevidiethaselaminesart profetrast f under vacuum at 90C for 30
m nutes and t he reactlon m Xture was then cooled to roomtenperature

25Pr oduct ch C vaI u oH d ue 0,,05
KOH g Vi scos?{{hg ]ég 1054(?7 H‘%ﬁ% 8&?@5 ?5‘6‘3’ At% fo"thepalYol
2011/ 000560P@I¢£B§§$@£&Qﬁ9&ﬁmn C&Qbe fdPexBmbR 3510 AP t8 <afo G(j@q:pm preferably
DMC- cat al ysed precursor B, 37.54 g of tetrahydrophthalic anhydride

and 0.459 g G EhE SP) ppmviad more hesfarabip Pet08 ryat ohg 2¢H0 ppm.
bi s(2-di net hyl am noet hyl ) ether were pl aced ina l-litre stainless

steel pressu rp‘?—&%}l{) En\%plﬁlgn aﬁ'otprrg%ﬁﬁ &0 ?}ilrctqole.?.é%{glﬁ%%%gb i %EPF ded

to the hydroxyl fgroups i n precursor

heated to 12%ca6g oShipo i&ﬁbc natdWvith taefidestiad: oByol Qcoddin® ¥ the ﬂiﬁﬁﬂlon or a
21.74 g of ethyl ene oxi ?{;e netered i nt olﬁ?%’e react og at 145C over

a peri od 18f polyaihaupelsol comeposisioaraceqiding t@ﬁheemﬁw@neAm 1a@1udezd adgerding to

hydr oxyl gro )s. 10 recu SO W N - reac

Y a1 S5t s Bl Bt Hhe S Sodtyivetiant Boh ™ Syl ofeRRiseS Shliply
vol atile com@ﬁeme&ea@ﬁb@ oflh pbisoeshnafefwitngl 851y MaE LB AIngXd thd BFedfn or a
m nutes and the reaction m xture was then cooled to roomtenperature.

Product char felyethespolpel: coamovisivn ec@2ding tythkdrveaytisni d val ue: 0. 66 ny
KOH g 15 Viscosity (250) 2229 rrPas Primary OH groups: 69% Exarrpl e 6:

400 g of the at r.ec 41. 2 t hal
anhydri de anag 4{%? g‘{ 865) ré‘ egt]invgmfeo%{‘:ﬁgo@'o Blﬁl)o ]Lhe
bi s(2- di et hﬁ{eamhgmidﬂsd&ceagfﬁiehﬁétemg sncpmﬁ&ﬁiaﬂdﬁs%sédérb bE RIRMAL Nl ess
steel pressure react or under nitrogen. The nolar ratio of anhydride

to the hydroxyl s in precursor Bwas 1.1: 1. Then the m xture
was heated té 122 yaoedtaned DABER):s t enper atdldgichor 3 hours. Then

21.74 g of e ne 10 d into the,reactor at 105C over
a period of r%? ﬂéy)fetﬂﬁl}?f gﬁ Fo of ethyf 8ﬁOXI de to the
hydroxyl gr osz(mnmmaaﬁﬁleyeﬂByl)?éhmDMAEE} FohlrpWeg a

post-reaction tine at 105C to establish constant pressure in the
reactor, hi gﬁrlyﬂwlﬂlmn¢le conponents were distilAldgichff under vacuum

IR fe TR R T T S L
The analyses were performed as follows:

Viscosity: MCR 51 rheometer from Anton Paar
Determination of the molar proportion of primary OH groups: by 'H-NMR (Bruker
DPX 400, deuterochloroform)
25  Hydroxyl value: by reference to DIN 53240
Acid value: by reference to DIN 53402



- 20 - ProduGyoshafoasskeri stics: OH value:32.2 ng KOH g A‘ﬁb‘il/Eonwfoosgss
val ue: 0.53 ng KOH g Viscosity (25C): 2750 nPas 5 Primary OH groups

74% Exanpl e 7: 400 g of the DMC-catal ysed® precursor B, 41.29 g of

t et rahydropht hal i ¢ anhydri de and 0.463 g (1000 ppm relative to the

conpl ete batch) of bis(2-dinethylam noethyl) ether were placed in a

1-litre stai i Beslugtionedf the Bdrcatalysed piseunserder nitrogen. The 10 nol ar
rati o of anhydride to the hydroxyl groups in precursor B was 1.1: 1.

Then t he mxtpﬁlg_%c%r\gg% heated to 125C and stirred at this tenperature

for 3 hours. 74 g of ethylene oxide were netered into the

reactor at 14560y ef aaﬁﬂ?(dxﬁ)ﬁro@ffleﬁ@ HoN UigS an e villeass D3¢ Insg KfOH/g and
et hyl ene oxide to the oups in precursor B was X

droxyl gr
Fol | owi ng a Pd8t-g é’éd? catplyet érodlmgtlrt acassdaabé ivgih EBrQsﬂaﬁ}ut%ﬁr/é%)swcm
nponen distilled of

15 th til
under vacaumPaeob il B st u SRR dore B et Boiglla hassc
cool ed to roend tREPShiphed For BO aflindles G0, 8 WaBWiiGld passingthinBbdtPitdBuch (R
KOH g Acid val ue: 2. 84 r%ZKC]-Vg 20 Vi scosity (25C): 2525 nPas Primary

OH groups: 66%cEXafpre 809 growlenm@xmfro:vm addedent p3QS€uUMSDIn B, hours.

41. 29 ft hyd hal j 63 1000
fei ative to TRUCHBRARE ekt iRSE HET STt roudehoarny ke werior
were placed hiphy %lbﬂll%rc%nﬁ;oﬁélﬁk S SkEBd PRI RichBAGE 90°RHSI0 minutes

nitrogen. The nolar ratio of anhydride to the hydroxyl groups in
precur sorl0B wad the reactibn riTixéure e thenxtooted tamsorh éahpatatice. TAS Olamalue of the

stirred at this, te 3 haurs. of ethyl ene

oxi de were mBtS élrugtdn?ﬁlg F}é{(égg%?td“rVlﬁﬁos%&geéi’}%&p‘@?f%d of 30

m nutes. The nolar ratio of ethylene oxide to the hydroxyl groups in
precursor B BfcwmsrB:: 1. Following a post-reaction time at 90C to
establish constant pressure in - 21 - the reactor, highly volatile
conponent s wetdodi of ial pdsoafpropyldes) tviak sath ai C!H)@ahmroﬂsﬂB&nnguKéH{/gmM

(e 220t Ny LE AR L BRLE0d & LORILASTRER AN ool 00D e
Vi scosi t Y5 ( 2pfakeBH 4 1TR@S stainless steel pressure reactor under nitrogen, heated to 130°C
and then stripped for 30 minutes at 0.1 bar while passing nitrogen through the
reactor. Then a mixture of 504 g of propylene oxide and 38 g of ethylene oxide,
followed by a mixture of 53 g of propylene oxide and 17 g of ethylene oxide and
finally a mixture of 35 g of propylene oxide and 35 g of ethylene oxide were added
20 at 130°C within 3 hours. Following a post-reaction time at 130°C to establish
constant pressure in the reactor, highly volatile components were distilled off under
vacuum at 90°C for 30 minutes and the reaction mixture was then cooled to room
temperature. The OH value of the product was 34.6 mg KOH/g at a viscosity (25°C)
of 954 mPas.

25  Precursor C:
117.6 g of a poly(oxypropylene) triol with an OH valve of 238 mg KOH/g and
0.024 g of DMC catalyst (produced in accordance with EP 0 700 949 A2) were
placed in a 1-litre stainless steel pressure reactor under nitrogen, heated to 130°C
and then stripped for 30 minutes at 0.1 bar while passing nitrogen through the
30  reactor. Then a mixture of 439 g of propylene oxide and 33 g of ethylene oxide,



Primary OH greyRei/0d¢s¥ Exanpl e 9: 200 g of the DMC cat al )Sé?%mmg/ouwss
g

precur sor
(1000 ppm

reI ative to the conplete batcﬁﬁ

of

B, 20.64 g of tetrahydrophthalic anhydride 10 and O

bi s(2-di met hyl am noet hyl) ether were placed in a 1-litre stainless

st eel

to the hydroxXgli
was heated to

6.0 g of et h%léﬁlegi? \%\/@Foé)y

pressure reactor

under nitro

vquoblp%miﬁum@&iﬁrgo

rre a

S

Tt

re far

5§ grd

? The nolar ratio of anhydride
PJBPMJase oxide and 1 Tigent ethydengioxide; then a

& ind B mie

period of 150801n M@ﬁy]eﬂ@@xﬂ@ |aﬁdi 49%téfcht1%fler%t Mﬁ@%reoﬁﬁdgg af P30°0Cwithin

hydr oxyl

groups in_precursor

B was

| ow

ng

a post-reactlon

time at 125C3thouess Faldwing admﬂtsteamomnmssm@"mo e4teblisbzongsant présgineyn the
| atil till ff t 90C f
it s afd TSGRl Vo ik ELPROMRG R {IoUsHaar DB JBrb ALY St ¥ &0

Product char agh@ies ahd 65 redtiGnMalupe wad tHenerode'lfdJ rdinh Qe Sdrhifire The (L
63% Exanpl e 10: 25

300 g of t heVMOEEheaCIW@EﬁWS 82.0mspKOE/g 3tla BBcapity (236 d BY6 mPakt hal i ¢

KOH g Vi scos

anhydride and 0.348 g (1000 ppm

PSRl S hOu R it fiol AoBd

DABCO (tri et

pressure rea?¥QEQ%§

ity (25C): 2578 nPas Primary

OH groups:

relative to the conpl ete batch) of
ai nl ess steel
hydride to the

hydr oxyl groups in precursor Cwas 1.1 : 1. Then the m xture was
heated to 125C and stirred at this tenperature for {30 3 holirs. Then
16.63 g of efhylene oxide were netered into the redctefrsor | Rresursgg direcursor
- 22 - a perjod of 30 minutes. The nolar fatio of &thyPene|oxiBle to C
t he hydroxyl [[groups in precursor C was 2 I —Fottowng a
post - r eact i or}’gOﬂX%P@Pylf%Elqlo establish cpnst kit pr eslsl%rﬁe | n11hé 117.6
reactor, highly volatife conponents were (i stiftedjoff—undgr—vacugm
at 90C for 3 @¥stand the reaction m kturEelwas |t &A2400l 8260 | 0.024
room5 tenpefature. Product characteristits:_ O vatjue 337 ny Ky
Acid val ue:OPZ@We@ylgTIM@@@sity (25C) : 276[E gtas [1G8®F Drarsp4 OB | 439 /33
groups: 76% Exanmpte 11 300 of the DMC-rat alysedprecurspr—€—31:-59
g of tetrahy(frr@m{im?éﬂth)demm i de and 0.3¢8 [g/d000 ppm relsiVe |t63/17
t he conpl et e batTh)y—of NN\
Propylene/ethylene oxide [g/g] 35/35 35/35
Propylene/ethylene oxide [g/g] 21749
Proportion of ethylene oxide in total [wt.%] 0 15 24
epoxide used
OH value [mg KOH/g}! 34.1 34.6 353
Viscosity [mPas, 967 954 916
25°C]

10

under amine catalysis:

Example 1 (comparative example):

400 g of the DMC-catalysed precursor A, 40.66 g of tetrahydrophthalic anhydride

2. Reaction of DMC-catalysed precursors with cyclic anhydrides and ethylene oxide

and 0.462 g (1000 ppm, relative to the complete batch) of triethylamine were placed

15

in a 1-litre stainless steel pressure reactor under nitrogen. The molar ratio of




di ret hyl et hargdh agiiRgoker € placed in a 1-litre stainless Fq}j{m /03958
pressure reactor under 15 nitrogen. The nolar ratio of an

t he hydroxyl groups in precursor C was 1l4-: 1. Then the m xture vvas
heated to 125C and stirred at this tenperature for 3 hours. Then
16.63 g of ethylene oxide were netered into the reactor at 125C over
a period of 30hydridgtteghe Ythroxudlymupsampmcufsoemhwhsahd :oxiThen ttlee ireture was
hydroxyl gro g a.post-reaction

T oo Sr R by DR nen S hiSigmppiank s 3 hovin T HRB 2L care Stiatigeny
vol atil e conpeiueRicte WRiGedind te! esbif 195“@?5\1 }‘% HBY 8F 38 6t 189 molar

m nutes and the reaction mxture was then coo to roomtenperature.
Product char aatoeoli ghyless 0xiHe wathadiy8dxgl grgum-l/pgecﬁﬁso@m draval: uFFBdeﬂmgg
KOH g Vi scgosit 25C) : 2274 groups: 65% Exanple 12

300 g of 5 hepb%ég%%lto | g pt Gr@o?st%¥1813f0885a15 RJeSSUER #fhﬁl}f‘df%flﬁ’r hhighly

anhydri de 30 v@ﬁfheoc nfnts Jv%@@ dRRied 6 ll.lﬁ&ér\%cﬁlﬂn %f‘?od%?ﬂﬁ’ l3§tn?11191|%5 gﬁ‘& the

of bi s(2-dinethylam et hyl 23 - er were placed
st ai nl ess st exktign pssurcewasthen osoledtbaomi t&mpgeﬁx.re 'Ilhie mmwud @tthop@tuct

anhydride to th ydr groups in precursor 1: 1. Then the
m xture was W@éﬁég %ég@ Ay VisEsity dd0 %p) erﬁléo t"é??ﬁe?fh% yewR high agd value
hours. Then Wsh t the reactor
at 125C over glg) per ?to 1)6?%5 SSHﬁlveﬁ%{ngg{ltﬂg%@lénﬁglogg&doc {ﬂ%gdof et hyl ene
oxide to the hydroxyl groups in precursor Cwas 2 : 1. Following a

post - read®i ofixtinpke Zat 125C to establ i sh constant pressure in the
nts were distilled off under vacuum

eactor gy vol Bt o Y%e RO T T e
oo Lo ity o hgpdagas Sygbies 16 ok oS I IRAC

70% WD 2011(@6(&15&&&@53/{1&@2@%% @%958na IZ-Htre sﬂ'aa;lﬂbﬁsstaelt}ﬁ’bﬁ\dtestwﬁﬁf 'uﬁ@ir

the data for mE)é%Q;? "Iehe moiar ratio ofEX anhydrlde to the zlydroxyl groups in precursor A was

15 1.1 : 1. Then the mixture was heated to 125°C and stirred at this temperature for

3 hours. Then 21.42 g of ethylene oxide were metered into the reactor at 125°C over

a period of 30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in

precursor A was 2 : 1. Following a post-reaction time at 125°C to establish constant

pressure in the reactor, highly volatile components were distilled off under vacuum

20 at 90°C for 30 minutes and the reaction mixture was then cooled to room

temperature.

Product characteristics:

OH value: 28.2 mg KOH/g

Acid value: 2.58 mg KOH/g
25 Viscosity (25°C): 3035 mPas

Primary OH groups: 65%

Example 3:
400 g of the DMC-catalysed precursor A, 40.66 g of tetrahydrophthalic anhydride
and 0.462 g (1000 ppm, relative to the complete batch) of bis(2-dimethylaminocthyl)

30  ether were placed in a 1-litre stainless steel pressure reactor under nitrogen. The



Pol yet her pow(?bOIfI;Oaﬁt@recursor Type A A AB [g] 400 40 Cigigé‘glgﬁ??g%%
n : :

Cyclic carboxylic anhydride Type THPA THPA THPA THPA [(]
40.66 37.54 Mlar ratio of anhydride to-hydroxyl groups in polyether
polyol [rmol / polI] 21.2:1 1.1:1 1.1:1

molar ratio of anhydride to the hydroxyl groups in precursor A was 1.1 : 1. Then the
mixture was heated to 125°C and stirred at this temperature for 3 hours. Then
21.42 g of ethylene oxide were metered into the reactor at 125°C over a period of
30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in precursor A
5 was 2 : 1. Following a post-reaction time at 125°C to establish constant pressure in
the reactor, highly volatile components were distilled off under vacuum at 90°C for

30 minutes and the reaction mixture was then cooled to room temperature.

Product characteristics:

OH value: 32.8 mg KOH/g
10 Acid value: 0.04 mg KOH/g

Viscosity (25°C): 2685 mPas

Primary OH groups: 69%

Example 4:
400 g of the DMC-catalysed precursor B, 37.54 g of tetrahydrophthalic anhydride
15 and 0.459 g (1000 ppm, relative to the complete batch) of bis(2-dimethylaminoethyl)
ether were placed in a I-litre stainless steel pressure reactor under nitrogen. The
molar ratio of anhydride to the hydroxyl groups in precursor B was 1 : 1. Then the
mixture was heated to 125°C and stirred at this temperature for 3 hours. Then
21.74 g of ethylene oxide were metered into the reactor at 105°C over a period of
20 30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in precursor B
was 2 : 1. Following a post-reaction time at 105°C to establish constant pressure in
the reactor, highly volatile components were distilled off under vacuum at 90°C for

30 minutes and the reaction mixture was then cooled to room temperature,

25  Product characteristics:
OH value: 32.83 mg KOH/g
Acid value: 0.05 mg KOH/g
Viscosity (25°C): 2437 mPas
Primary OH groups: 73%

30



1:1 Catal yst wWypfiisdo DABCO DVAEE DVAEE [g] 0.462 0. 46% Q/E%Q(fm@os@?sg
Et hyl ene oxi de [g] 21.42 21.42 21.42 21.74 Molar ratio o ene

oxi de to hydroxyl groups in polyether poi%ol [mol / nol] 2 :
2. 12 : 1 Metering tinme for ethylene oxide [mn] 30 30

Example 5:
400 g of the DMC-catalysed precursor B, 37.54 g of tetrahydrophthalic anhydride
and 0.459 g (1000 ppm, relative to the complete batch) of bis(2-dimethylaminoethyl)
ether were placed in a l-litre stainless steel pressure reactor under nitrogen. The
5 molar ratio of anhydride to the hydroxyl groups in precursor B was 1 : 1. Then the
mixture was heated to 125°C and stirred at this temperature for 3 hours. Then
21.74 g of ethylene oxide were metered into the reactor at 145°C over a period of
30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in precursor B
was 2 : 1. Following a post-reaction time at 145°C to establish constant pressure in
10 the reactor, highly volatile components were distilled off under vacuum at 90°C for

30 minutes and the reaction mixture was then cooled to room temperature.

Product characteristics:

OH value: 32.1 mg KOH/g

Acid value: 0.66 mg KOH/g
15 Viscosity (25°C): 2229 mPas

Primary OH groups: 69%

Example 6:
400 g of the DMC-catalysed precursor B, 41.29 g of tetrahydrophthalic anhydride
and 0.463 g (1000 ppm, relative to the complete batch) of bis(2-dimethylaminoethyl)
20  ether were placed in a I-litre stainless steel pressure reactor under nitrogen. The
molar ratio of anhydride to the hydroxyl groups in precursor B was 1.1 : 1. Then the
mixture was heated to 125°C and stirred at this temperature for 3 hours. Then
21.74 g of ethylene oxide were metered into the reactor at 105°C over a period of
30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in precursor B
25 was 2 : 1. Following a post-reaction time at 105°C to establish constant pressure in
the reactor, highly volatile components were distilled off under vacuum at 90°C for

30 minutes and the reaction mixture was then cooled to room temperature.



' [ C] 125 125 125 105 d |
20,59 Ve osemseas e (O 9o, ey Ty

KOH g] n.d. 28.

2.8 Acid value [ng KOH g] 23.6 2.

Vi scosity [nmPas, 25C] 4140 3035 2685 24370 Hydr oxyl groups, prinmary

[mol %4 n.d.

10
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25
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Product characteristics:

OH value: 32.2 mg KOH/g
Acid value: 0.53 mg KOH/g
Viscosity (25°C): 2750 mPas
Primary OH groups: 74%

Example 7:

400 g of the DMC-catalysed precursor B, 41.29 g of tetrahydrophthalic anhydride
and 0.463 g (1000 ppm, relative to the complete batch) of bis(2-dimethylaminoethyl)
ether were placed in a 1-litre stainless steel pressure reactor under nitrogen. The
molar ratio of anhydride to the hydroxyl groups in precursor B was 1.1 : 1. Then the
mixture was heated to 125°C and stirred at this temperature for 3 hours. Then
21.74 g of ethylene oxide were metered into the reactor at 145°C over a period of
30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in precursor B
was 2 : 1. Following a post-reaction time at 145°C to establish constant pressure in
the reactor, highly volatile components were distilled off under vacuum at 90°C for

30 minutes and the reaction mixture was then cooled to room temperature.

Product characteristics:

OH value: 28.3 mg KOH/g
Acid value: 2.84 mg KOH/g
Viscosity (25°C): 2525 mPas
Primary OH groups: 66%

Example 8:

400 g of the DMC-catalysed precursor B, 41.29 g of tetrahydrophthalic anhydride
and 0.463 g (1000 ppm, relative to the complete batch) of bis(2-dimethylaminoethyl)
ether were placed in a 1-litre stainless steel pressure reactor under nitrogen. The
molar ratio of anhydride to the hydroxy! groups in precursor B was 1.1 : 1. Then the
mixture was heated to 125°C and stirred at this temperature for 3 hours. Then
21.74 g of ethylene oxide were metered into the reactor at 90°C over a period of
30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in precursor B

was 2 : 1. Following a post-reaction time at 90°C to establish constant pressure in
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the reactor, highly volatile components were distilled off under vacuum at 90°C for

30 minutes and the reaction mixture was then cooled to room temperature.

Product characteristics:

OH value: 28.2 mg KOH/g
Acid value: 2.41 mg KOH/g
Viscosity (25°C): 3074 mPas
Primary OH groups: 75%

Example 9:

200 g of the DMC-catalysed precursor B, 20.64 g of tetrahydrophthalic anhydride
and 0.232 g (1000 ppm, relative to the complete batch) of bis(2-dimethylaminoethyl)
cther were placed in a 1-litre stainless steel pressure reactor under nitrogen. The
molar ratio of anhydride to the hydroxyl groups in precursor B was 1.1 : 1. Then the
mixture was heated to 125°C and stirred at this temperature for 3 hours. Then 6.0 g
of ethylene oxide were metered into the reactor at 125°C over a period of
30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in precursor B
was 1.1 : 1. Following a post-reaction time at 125°C to establish constant pressure in
the reactor, highly volatile components were distilled off under vacuum at 90°C for

30 minutes and the reaction mixture was then cooled to room temperature.

Product characteristics:

OH value: 24.1 mg KOH/g
Acid value: 4.75 mg KOH/g
Viscosity (25°C): 2578 mPas
Primary OH groups: 63%

Example 10:

300 g of the DMC-catalysed precursor C, 31.59 g of tetrahydrophthalic anhydride
and 0.348 g (1000 ppm, relative to the complete baich) of DABCO
(triethylenediamine) were placed in a 1-litre stainless steel pressure reactor under
nitrogen. The molar ratio of anhydride to the hydroxyl groups in precursor C was
1.1 : 1. Then the mixture was heated to 125°C and stirred at this temperature for

3 hours. Then 16.63 g of ethylene oxide were metered into the reactor at 125°C over



THPA THPA TH 54 41.29 41.29 41.29 Molar ratio '
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a period of 30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in
precursor C was 2 : 1. Following a post-reaction time at 125°C to establish constant
pressure in the reactor, highly volatile components were distilled off under vacuum
at 90°C for 30 minutes and the reaction mixture was then cooled to room

temperature.

Product characteristics:

OH value: 33.7 mg KOH/g
Acid value: 0.23 mg KOH/g
Viscosity (25°C): 2760 mPas
Primary OH groups: 76%

Example 11:

300 g of the DMC-catalysed precursor C, 31.59 g of tetrahydrophthalic anhydride
and 0348 g (1000 ppm, relative to the complete batch) of N,N-
dimethylethanolamine were placed in a 1-litre stainless steel pressure reactor under
nitrogen. The molar ratio of anhydride to the hydroxyl groups in precursor C was
1.1 : 1. Then the mixture was heated to 125°C and stirred at this temperature for
3 hours. Then 16.63 g of ethylene oxide were metered into the reactor at 125°C over
a period of 30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in
precursor C was 2 : 1. Following a post-reaction time at 125°C to establish constant
pressure in the reactor, highly volatile components were distilled off under vacuum
at 90°C for 30 minutes and the reaction mixture was then cooled to room

temperature,

Product characteristics:

OH value: 34.3 mg KOH/g
Acid value: 0.12 mg KOH/g
Viscosity (25°C): 2274 mPas
Primary OH groups: 65%

Example 12:
300 g of the DMC-catalysed precursor C, 31.59 g of tetrahydrophthalic anhydride
and 0.348 g (1000 ppm, relative to the complete batch) of bis{2-dimethylaminoethyl)
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ether were placed in a I-litre stainless steel pressure reactor under nitrogen. The
molar ratio of anhydride to the hydroxyl groups in precursor C was 1.1 : 1. Then the
mixture was heated to 125°C and stirred at this temperature for 3 hours. Then
16.63 g of ethylene oxide were metered into the reactor at 125°C over a period of
30 minutes. The molar ratio of ethylene oxide to the hydroxyl groups in precursor C
was 2 : 1. Following a post-reaction time at 125°C to establish constant pressure in
the reactor, highly volatile components were distilled off under vacuum at 90°C for

30 minutes and the reaction mixture was then cooled to room temperature,

Product characteristics:

OH value: 34.6 mg KOH/g
Acid value: 0.06 mg KOH/g
Viscosity (25°C): 2535 mPas
Primary OH groups: 70%
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Tables 2 below summarises the data for Examples 1 to 12:

x@(gztﬂlfﬁgbsgo 84 2.41 Viscosity [nPas, 25(C 2229C%/Z:§9018/§@3§58

69 74 66 75 WO
Exampte 9 10 11 12 Pol yet her

Example 1(%) 2 3 4
Polyether polyol from precursor Type A A A 5
(g] 400 400 400 400
Cyclic carboxylic anhydride Type THPA THEA THPA | THPA
[g] 40.66 40.66 40.66 37.54
Molar ratio of anhydride to [mol / mol] [.1:1 1.1:1 1.1:1 1:1
hydroxyl groups in polyether polyol
Catalyst Type NEt; | DABCO | DMAEE | DMAEE
[g] 0.462 0.462 0.462 0.459
Ethylene oxide [2] 21.42 21.42 21.42 21.74
Molar ratio of ethylene oxide to [mol / mol] 2:1 2:1 2:1 2:1
hydroxyl groups in polyether polyol
Metering time for ethylene oxide [min] 30 30 30 30
Metering temperature [°C] 125 125 125 105
Hydroxyl value [mg KOH/g] n.d. 282 32.8 32.8
Acid value [mg KOH/g) 23.6 2.58 0.04 0.05
Viscosity [mPas, 25°C] 4140 3035 2685 2437
Hydroxyl groups, primary [mol%] n.d. 65 69 73

(*): Comparative example




CCC [d] ZW 300 Cyclic carboxylic anhydride TyperLtRM 0305
TI-1PA THPA Q’Pg %004 31 59 31 59 31 o nblar rati EegEbHiflososs
anhydride to hydroxyl groups in polyethe?Spolyol [nplt mol] 1.1:1
1.1:1 1.1:1 1.1:1 Catalyst Type
Example 5 6 7 8
Type B B B B
Polyether polyol from precursor
[g] 400 400 400 400
_ ) Type THPA | THPA | THPA | THPA
Cyclic carboxylic anhydride
[g] 37.54 | 4129 | 4129 | 4129
Molar ratio of anhydride to hydroxyl [mol / mol] 1:1 1.1:1 1.1:1 § 1.1:1
groups in polyether polyol
Type DMAEE | DMAEE | DMAEE | DMAEE
Catalyst
(2] 0.459 0.463 0.459 | 0.463
Ethylene oxide [g] 21.74 21.74 21.74 21.74
Molar ratio of ethylene oxide to [mol / mol] 2:1 2:1 2:1 2:1
hydroxyl groups in polyether polyo!
Metering time for ethylene oxide [min] 30 30 30 30
Metering temperature [°C] 145 105 145 90
Hydroxy! value [mg KOH/g] 32.1 32.2 28.3 28.2
Acid value [mg KOH/g] | 0.66 0.53 2.84 241
Viscosity [mPas, 25°C] | 2229 2750 2525 3074
Hydroxyl groups, primary [mol%] 69 74 66 75




DVAEE DABCO BiMAoiidsso [g] 0.232 0.348 0.348 0.348 Et hylpehifiroutiofd6soss
[g] 6 16.63 16.63 16.63 Mol ar ratio of ethyl ene oxide to hydroxyl

groups in polyether polyol [nol / nol] 14471 2 : 1 2 : 12:1
Metering tine for ethylene oxide [mn] 30 30 30 30 Metering
t enperature

Example 9 10 11 12
Type B C C C

Polyether polyo! from precursor

(] 200 300 300 300

. . Type THPA | THPA | THPA | THPA

Cyclic carboxylic anhydride

[g] 20.64 | 31.59 | 31.59 | 31.59
Molar ratio of anhydride to hydroxyl [mol/mol] | 1.1:1 | 1.1:1 |1.1:1} 1.1:1

groups in polyether polyol

Type DMAEE | DABCO | DMEA | DMAEE
Catalyst

(g] 0.232 0.348 | 0.348 | 0.348

Ethylene oxide [g] 6 16.63 | 16.63 | 16.63

Molar ratio of ethylene oxide to hydroxyl | {mol/mol] | 1.1:1 2:1 2:1 2:1
groups in polyether polyol

Metering time for ethylene oxide [min] 30 30 30 30
Metering temperature °C] 125 125 125 125
Hydroxyl value [mg KOH/g] | 24.1 33.7 343 34.6
Acid value [mg KOH/g] | 4.75 0.23 0.12 0.06
Viscosity [mPas, 25°C] | 2578 2760 | 2274 | 2535
Hydroxyl groups, primary [mol%] 63 76 65 70

It is clear from the very low acid values in the end products of the examples
according to the invention that scarcely any free carboxyl groups which form after
5  the opening of the cyclic anhydride did not react with ethylene oxide. Furthermore, a
comparison of the hydroxyl values of the end products and of the precursor
polyethers A, B and C used at the start shows that only a slight increase in the
molecular weights of precursors A, B and C occurred as a result of the process
according to the invention. Finally the results show that primary end groups were

10 obtained in each case in a proportion of over 50%.
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Claims

1. Process for producing polyether polyols having primary hydroxyl end groups,

comprising the following steps:

1.

Reacting a starter compound containing active hydrogen atoms with

an epoxide of the general formula (1):

o)

A\

R1 (1)
in which R1 denotes hydrogen, an alkyl radical or an aryl radical and
with the proviso that > ¢ wt.% to < 30 wt.%, relative to the total
amount of the epoxide (1) used, are ethylene oxide,
the reaction being performed in the presence of a double metal
cyanide catalyst and the crude product of this reaction undergoing no
further purification other than a possible distillation step;
Reacting the product obtained in step 1 with a cyclic carboxylic
anhydride; and
Reacting the product obtained in step 2 with ethylene oxide in the
presence of a catalyst containing at least one nitrogen atom per
molecule, excluding non-cyclic, identically substituted tertiary

amines.

2. Process according to claim 1, wherein the starter compound used in step 1 is

a poly(oxyalkylene) polyol with an average functionality of > 2.0 to < 5.0, a number-

average molecular mass of > 62 g/mol to < 1000 g/mol and an OH value of

> 100 mg KOH/g to < 1860 mg KOH/g.

3 Proces

s according to claim 1, wherein R1 in the epoxide of the general

formula (1) is hydrogen, methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,

isobutyl, tert-butyl, cyclohexyl and/or phenyl.

4. Process according to claim 1, wherein the double metal cyanide catalyst in

step 1 comprises zinc, cobalt and tert-butanol.



It is clear f\{'é’%ﬁ}&ﬁos\é?ry low acid values in the end pr O?H?ﬁz@‘c{)m&{}%
exanpl es according to the invention that scarcely any free carboxy

groups which formafter 5 the opening of28he cyclic anhydride did not
react with ethyl ene oxide. Furthernore, a conparison of the hydroxyl
val ues of the end products and of the precursor polyethers A, B and C
used at the start Psdvewsadchatingtlaim 5lwlghdin thecwyels earboxyllibanhilrriewsed in
wei ghts of precursors A B and C occurred as_a result_of the process

accor di ng t o SteRe? Isrgessteddrom the, group comprisivg phihalis pabydriddss tebahyrzpphthalis
i ped | : i i f 50% WD
9031, s00860pCr EERE: BFH GuERa EAR R B REARAIE, 00 2 ©F P dnet ng

pol yet her polyols having primary hydroxyl end groups, conprising the
foll owi ng stéps: Prodeenadconiin@tcstlami ér whengpothedatabyst asedi ingtepc3 ivelected
hydrogen atons with 5an epoxide of the general formula (1): 0 RL (1)
in which Rl g%ﬁbﬁ@@“ﬁ%ﬂﬁ@@%ﬁﬁmﬁn al kyl radical or an aryl radical and
with the proviso that > 0 wt.%to < 30 wt.% relative to the total
amount of th@A?pogﬁgﬁﬂgggﬁﬁgggﬂﬂ ﬁmﬁ&@%lene oxi de, 10the reaction
being perforned in the presénce of a double netal cyanide catal yst
and the crude product of this reaction undergoing no further
purification other than a possible distil#gtion step; 2. Reacting the
product obtained in step 1 with a cyclic garboxylic anhydride; and
153. Reacting the product obtained tu)ste g‘mjth et hyl ene oxide in
the presence of a catal yst contaRdi'ng &yl e&3 d¢Be nitrogen at om per
nol ecul e, excluding non-cyclic, identically substituted tertiary

am nes. 2.Process according to claim1, wherein the starter conpound
used in step 1 is_ 20 a_ pol y(oxyal kyl ene) polyol with an average
functiondPity of 2ipWbichp <" 5.0, a number-average nol ecul ar mass of >

62 g/nmol to < 100 f > to.5 1860
ng KOH g. 3. Pr ocegszq{ggg%r%lgﬂbﬁp %ngéﬁ]%flr)nfl%cg\%hgrr e?%o% ’W%eﬁglpg&i de
of the general R2 fd RE aodellleri withytte Oitom Medaivik , thefahYdrm RnPEIGMMtic,

i sopropyl, n-butyl, sec-butyl, 25isobutyl, tert-butyl, cyclohexyl
and/ or phenyl. - pmsaturated or aromatic heterocycle;

n is a whole number from 1 to 10;

15 R4 is hydrogen, alkyl or aryl; or
R4 denotes —(CH,),—N(R41)}(R42), in which:
R41 and R42 are independently of each other hydrogen, alkyl or aryl;
or
R41 and R42 together with the N-atom bearing them form an
20 aliphatic, unsaturated or aromatic heterocycle;

X is a whole number from 1 to 10;
(B)  Amines of the general formula (3):
RS

|
o N O
R6” "M, Mg R7 (3)

in which:

25 RS5 is hydrogen, alkyl or aryl;



5. Process a i claim1l1, wherein the cyclic carb J
anhydri de uség(qlaﬂl@ﬁ%stgﬁ)z is selected fromthe group corrp?uéi‘uléﬁ%‘"“’““"ss

pht hal i ¢ anhydri de, tetrahydrophthalic aBhydride, succinic anhydride
and/ or mal ei ¢ anhydri de. 6. Process according to claima1,
wherein the catalyst used in step 3 is selected 5 fromthe group
conprising: (A) AR6ws BT ateliedcpemndshdl, of edcinotiter hdrogh aRdDoR3yl;2) 10i n
whi ch: R2 and R3 are independently of each other hydrogen, alkyl or
aryl; or R2 and R gheardpdegendentlyof Rpd shsrmesholpgumberfren e dh;
ali phatic, unsaturated or aromatic heterocycle; n is a whol e nunber
fromlto 10;f%?§§ i s hydrogen, alkyl or aryl; or R4 denotes

42

-(CH2),-N(R4 ), in which: R41 and R42 are independently of each
ot her hydrogen, alkyl or aryl; O R4l and R42

t oget her w t HC) he IhhzabinycloEh? L g tanhe ndifizabioyalo| 208hindbaiene, dialkylbenzyl-
unsaturated or aromatic, heterocycle; X, i e nunber from1l ¢

) ,1.s a whol e 1o
10; (B) A#ines of e JEREPEPIDEBG 22 gmonpslipyighystisy apg{onpiridine.
- 29 - R6 and R7 are independently of each other hydrogen, alkyl or

aryl; mand arepl -eagh f :
o, Moo TSSO RPNy LAY 0 MOk Sl BB Ol

di azabi cycl o[abhytlride undechdeyé zourdi il thy | freduey lobtahssd mestep 1 is > 0.75 : 1 to
di et hyl pi per<alz'§ n?, 2, 2' -di nor phol i nyl di et hyl ether and/or pyridine.

8. Process according to claim 1, wherein the catalyst containing at least one
10 nitrogen atom per molecule is present in step 3 in a proportion of > 500 ppm to

< 1500 ppm relative to the total mass of the reaction batch in steps 2 and 3.

9. Process according to claim 1, wherein the molar ratio in step 3 of ethylene

oxide to hydroxyl groups in the product obtained in step 11s>0.90: 1 t0 <5.0: 1.

10.  Polyether polyol having primary hydroxyl end groups, obtainable by a
15 process according to claim 1, comprising a polyether block, a terminal hydroxyethyl
group and a diester unit linking the polyether block and the terminal hydroxyethyl
group and wherein the molar proportion of terminal double bonds, relative to all end
groups of the polyether polyol, is > 0 milliequivalents per kg to < 10 milliequivalents

per kg.

20 11.  Polyether polyol according to claim 10, wherein the molar proportion of

primary hydroxyl groups is > 50 mol% to < 100 mol%.

12.  Polyether polyol according to claim 10 with an OH value of > 10 mg KOH/g
to < 100 mg KOH/g.

13.  Polyether polyol according to claim 10 with an acid value of > 0.01 mg
25 KOH/gto <5 mg KOH/g.



7. Process a i claim1l1, wherein the nolar ratio,
cyclic anhydﬁf‘g%&t@gﬁ?gr oxyl groups in the product obtai g@@/@%ﬁ@{oeﬁ%
is>0.75: 1to<1.3: 1. 8. Process3@ecording to claimi,
wherein the catal yst containing at | east one 10 nitrogen atom per

nol ecule is present in step 3 in a proportion of > 500 ppmto < 1500
ppm rel ati ve ldo t Pelyetieal polyrd sconfpotitien reagirisony b aiotyettien wiwpucordig to
3. 9. ProceSf,acg)gnﬁi r(’ia_,to laim1l, wherein the nolar ratio in step
3 of ethyl en&a;! & ?@P%li)yl groups in the product obtained in
step 1is >0.90: 1to<5.0: 1. 10. Polyether polyol having
primary hydr I : { by a 15 process according to
claim1l, corr%ﬁ/si %gglgg{)o yggﬁ%ggalﬁg@@%%@' term nal hydroxyet hyl group
and a diester unit linking the polyether block and the term nal

hydr oxyet hyl group and wherein the nol ar éoporti on of term nal
doubl e bonds, relative to all end groups t he pol yether polyol, is
> 0 mlliequivalents per kg to < 10 py |l 1igQguival ents per Kkg.

2011. Pol yet her pol yol accordi ng RtQ€la 1UR9/\/he(45)i n the nol ar
proportiofA of primary hydroxyl groups is™> 50 nol%to < 100 nol %

12. Pol yet her pol yol according to claim10 with an OH value of? 10 ng
KOH' g to 5 100 ng KOH g. 13. Pol yet her polyol according to claim
10 with an acid vaiwhichf > 0.01 ng 25 KOH/g to 5 ng KOH g. WO

2011/ 000560PCT/ EP2010/ 003958 -30- 14. Pol yet her pol yol conposition
conprising a pol y&8ed Eharg dndeperdsptly ageac Oﬁeﬁhﬁﬁ?@@emlﬂﬂ(ﬁﬂwwi; enal | y:
(A) Am nes of the I A8 DI'L RI(4) in ich..

R8 and R9 are indé{%ga%gé@tﬁog%%g%éh%ﬁéoﬁ t§/aélrn gglﬁ-lee‘(lnj,‘l %@}Vgﬁpﬁl%\?’yl ;or
R8 and R30t oget heunytirbtet b€ afdinddtiReRefytleg t hem form an aliphatic,
1Ounsaturated or aromatic heterocycle; p i1s a whole nunber fromlto
10, i.e. 1, 2, 3,P4sawhop numbegfrogm bto llfgg-em@,Bs4,r$ydr6g?eﬁ,ora10;<y| or
aryl; or RIO denotes -(CH2)y-N(R11) (R12), in which: Rl1l and R12 are

i ndependent |y of h h en,. al kyl or aryl; 15O R11 and R12
together with theﬁﬁlﬁéﬁ%}ﬁéegf ?{%BP‘?‘hag’ﬁi orm an aliphatic, unsaturated
or aromatic het er R¢ydesotey—(CHI, MR )(RUDDE whicam I to 10, i.e. 1, 2,

3, 4, 5 6, 7, 8 9 or_10; (B) Amnes of the fgeneral formula (5): 20
R13 R11 and R12 are independently of each other hydrogen, alkyl or aryl;

15 or
R11 and R12 together with the N-atom bearing them form an
aliphatic, unsaturated or aromatic heterocycle;

y is a whole number from 1 to 10, 1.¢. 1,2, 3,4, 5,6, 7, 8, 9 or 10;
(B)  Amines of the general formula (5):
FIQ'I 3
@] N O
R1470F O, R15 (5)
20
in which:
R13 is hydrogen, alkyl or aryl;
R14 and R15 are independently of each other hydrogen, alkyl or aryl;
r and s are independently of each other a whole number from 1 to 10, i.e. 1,

25 2,3,4,5,6,7,8,%o0r 10;



0 N O R14' rWRIB¢HE)0056m whi ch: R13 is hydrogen, al kyl or pargp2oiBbésoss
and R15 are independently of each other g drogen, al kyl or aryl;

r and s are independently of each other a whole nunber from1 to 10,
i.e. 1, 252, 3, 4, 5, 6, 7, 8 9 or 10; W

2011/ 000560PCTé/EP2010/ 003958 - 31 - and/or:

(C) Di azabi cy@PgP%. 2. 2] oct ane, di azabi cycl o[ 5. 4. 0] undec- 7- ene,

di al kyl benzyl am ne, di net hyl pi perazi ne, 2,2'-di norpholinyl diethyl
ether and/ or (gyr| BidgbigddrFobyiaehane pol ymer ObLBIeR{£4hakLhene,
reaction of a polyisocyanate with a pol yether polyol according to
claim 10 or a pol yslk@bengplayahe, c dipedyipiperazaes o 2 -dindrphdimidiethdl.  ether

and/or pyridine.

5 15.  Polyurethane polymer obtainable from the reaction of a polyisocyanate with a

polyether polyol according to claim 10 or a polyether polyol composition according

to claim 14.



