- 1 - Pr ocess eparation of polyether polvols Th t
i nvention rel é{(ﬁéﬁl%@&g?{)r ocess for the preparation of eSS lbso0z

pol yet hercarbonate polyols fromone or nmede H-functional starter
substances, one or nore al kylene 5 oxides and carbon dioxide in the
presence of at |east one double netal cyanide catal yst, the

pol yet her car bpp@gelgs @ﬁlmgl Pe E?é‘iiﬂg“@ g’ é&grﬁ! R,%Fs of at least two

al kyl ene oxid 1T, f1 exi bl e pol yur et hane
f oans obtai nabl e therefrom 10The preparation of polyethercarbonate

pol yol s by the catalytic reaction of al kylene oxi des (epoxides) and
carbon di oxi déh¢ ﬁrqsrré 1511%1@%@1%% tepgupRess &1 the Prpetation p@tyatheéterbonate
subst ances (s r t t ha 0
years (e.dg. hﬁg&ﬁ &E Qﬁ%{@%ﬂ@g ff%ns%f C?SIL%%%C%B OXi engor]t a‘llkylene
Epoxi de #ith @ngammtcaﬁbbncm@aﬁpqwtﬁe ;prédefedVBR bD MGakelNE dbeblERRhIECcyanide
130, 210-220, 1969). This reacti on, 15 using an H-functional
starter corrpoﬁﬁfﬁﬁ}’s'fr ghey W@twhrr@gb%%ppgam Dhaying I Fened (bIquk ahat deqst j twvo
an organic ra Ly c |

can al so corrpg:kgl%h?te(tl&grﬂega to?rljlsekélﬁ% h(?éa?y eo%flék %ﬂd aTet (k:] EXI%% O@uéérﬁ\@anfe fas
i nt egers, andohhigrbletiheefppsaduct shown here in Scherre (I) for the

pol yet hercarbonate polyol is only to be understood as neani ng that

bl ocks with the indicated structure can in principle be 20 found in

t he pol ygt her ned b that the uen

and Fenéﬁh of?ﬁ%gpeg?}aﬁg f%’% yeﬁl natr?’c? g&%lby t eS?tafyﬁ B3 gtlotl@? i@ﬁeﬂe
vary and are &led {efokidds)t gndt &ﬁ‘b&@ﬂ%ﬂid@frpﬁfet}ﬂ@%@e R0 la¥&dncs REVHNL fittional
Schenme (1). This reaction (cf. Schenme (1)) is ecol ogr cally very

advant ageous Pagerssbstancep é:ﬁm@g@ma,@ btehtest@dwdentgnmﬁly) oramgpregharh & sears fsg.

(oo COF oo RS YL bRt ialion SEERRE hoRIR ih ERasiil MR Srispdmetatic

(actual ly a bgoRpeahist Dic ﬁaﬁromolelﬁﬁérb‘(ﬁﬁhﬂé‘l?rm 246208, 6ol NehisRRAbL M.
is a steE in which a fraction of the al kyl ene "oxi de conpound,
y

opti onallby i nusing alprfbﬁelnb@tﬁfstam@ comgountld ésishoovit AiegPVDatwaly yis Sciddand),

the addition o Iene 0 0 d then interru d; an
evol ution of L rga%?%ﬁ a@éh‘ﬁt %‘pa%ﬁﬂ alkslﬁﬁ’tl Spawl: gagh BEE’EF\I)@GH also
due to a SUbS&Hﬁi?ri‘ste e@éehehgns@crphe@ Sasi, Et%a%htl%rhndaff‘tﬁie %t@ée?§ %HH‘%V}QEé)H‘le
inthe reactor i's observed due to the convérsion of al kylené oxid

and opti onal | yrod@a. shawe hprodeSsheuel) dbr thet polmthacarbenaéipolyel lsochlpfto be
time fromthe dition of the fr?Ptlon qjé al k Ien oxi de corrPound t.o

5 the DVC cat WISEYO0%H: MERHURE yhat bl thériotieqd s turs, oy pranciple be

start obpthe RvRdu tlﬁrbd?}etllf@@ﬁrboﬂét‘e E@lggf @tamE@%u@%a’tYl?é cfﬂﬂer&%eﬂulﬁﬁé} and

be preceded by a step for drying of cat al yst ‘and ‘opti ona
t he starter akenghedathedlddopadathe (@ dndétamalidefCthd gpartes san ezaryt ind are not

drying step not, brn part f the actr n step.in terns
present | nverkied 1 gheRaly s BrisaRPBHC g 3(9&)68?‘9’%?ssct“?‘aﬁt@po;h‘(ﬁ&ac(t@ng@f

Thue. for Si'%ﬂr@é‘@%@%%%“@éw BERE: DT LRl coffersion

car bon di oxi drﬁf agdeompy besnkkeo€0d @0 uiohanddMT he adyelliy SdrbonakedsHoWSinCSheme
for exanple, with a starter substance and 12,3 g (212 mmol) of 15
propyl efe oxi @b & pronylaetgroanader R T &thbi hma%i dea pyrghes presdust (agially a

bar, 71% of tlﬂﬁ%li%r #:}yl ene oxi de was converted after 48 hours at 35C.
O the 150.5 propyl ene oxi de converted, 27 nmol (18% reacted
to give propyl ene carbonate, a generally unwantwd doy- product . ZOMOA

2008/ 058913 di scl oses process for the prgpar tl% @
pol yet her car bBH&E @ 5 P%I*s’ Raving a bl 6€k of pure ’\ﬁ}e oki °
units, especially a bI ock of pure propylene oxide units,Rat the

of the chain. However, WO A 2008/058913 does not discl ose

pol yet her car bagatagiop GhYetnss BRMHeNgvantHnXich Bepak vHiclah rRE8h JfViBe alkylene
oxide compound, optionally in the presence of CO,, is added to the DMC catalyst

30 and the addition of the alkylene oxide compound is then interrupted; an evolution of
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The object of_th resent invention was to provi de pol yethercarbonate
pol yol s t hat ‘ﬁb&ﬁb%ésgf"l“exi bl e pol yurethane foans with an PHEFEAY 460102
conpressive strength and an increased tengile strength. In practice,

a flexible polyurethane foamquality inproved in this way has the
techni cal advantage that said foans have an increased 30nechani cal

| oad- beari ng ;¢ ity - -1t new n_fqun surprisingl .
that fl exibl eheggfﬁhllrc}ét%gnlggq 5%@511%? ?’f’ gsn Op%g‘r/eedagg%q% S n%l%,bgg%ule\r}{e]gxgthermlc

strength and chenlit¥t rRaaRm, 1280k | Restfee PN in @B IrbackdrOM observed due to the
pol yet her car bonat e pol yol s having a m xed bl ock of at |east two

al kyl ene oxi degvensiond aigdensf oxideeancheptipnglly &1 nBlie priosesd stspod lechivatipies

present invention.thus. .provid a rocess for. th repar at i on of
ol yet her car Bonataod BT yBiedtoun e, MR F B ifioh 4% ORI e fyftipund to
first step a theDMChatawrEkpashalyPRl tHe breséndR'ERADLHp fté P BRE0PIhe BOSRtion
H functional starter substances, one or nore al kyl ene oxi des and

carbon di oxi d¥ heat.t eggncealethe actyation dteraean mprepieddut abtys ffor dmithgld the

(ii) in a se ste he,pol.yet.her.carbonate polyol chain is t ended
Gith B ora0: ShERsE RSy RASHE HEr AR sREMES s FBatins, Apfst FOdRE
presence of qirgadsa@ﬁhi@a@h@@elﬁﬁ@tadeyr? part of @B @ctivhtibhteptih ferMsXdr Wiepiebent
at least two different al Kyl ene oxides used in the second step (il1)

is a mxture ivemionsi ng propyl ene oxi de (PO and ethyl ene oxi de (BO)
in a 15mlar ratio PO/EO of 15/85 to 60/40. The present invention
al so provides a process for the production of flexible polyurethane

foams wher ei MHch@rfifafibh | JFOcIPRIyRidr@l fratt &PokRled (P! YRIpyRPERAA&)  and carbon
(conponent A) conprising a polyethercarbonate pol yol "obt ai nabl e by a
process 20whididrife hashbeeadimerinAedaileng twae. (Tihys,ifor exaiiplgtUS #840784 describes

pol yet her car hpnat e .pol yol. is prepared fromone or nore H.fu iona
By ter - subs tinEReRRESsion s Rar DRy PG B Pay T i Wne NG ARy
the presence 1gfhal ch@aghr eRenMCugat 2l id Jnd N2& $eeqpd

t he pol yet her catr boﬁat e prol yol chain ?séfﬁetre%ggtgﬁ%ﬁ t&ﬁd r21526aB %%gr%ﬁ% of

at | east5 t wo plofiflereemtidairky rentor omiletes carhot xplegsessose of 4&bar] @it of the
one DMC cat al

st, and in that the m xture of at | t di fferent
al kyl ene oxi Qe O¥ide RS %%WSHEAn?%tﬁb 4?#‘)“”{ &t ég}?ﬁ'xt%ec_ ? irepp of
P 0%} ene. gxgnggp 05% %ﬂﬁé’ SN NE7 A& 18F hedcfed@ioBA @ DrdpRlen® B¥offe, 2

generally unwanted by-product.

20 WO-A 2008/058913 discloses a process for the preparation of polyethercarbonate
polyols having a block of pure alkylene oxide units, especially a block of pure
propylene oxide units, at the end of the chain. However, WO-A 2008/058913 does
not disclose polyethercarbonate polyols having a mixed block of at least two
alkylene oxides at the end of the chain.

25
The object of the present invention was to provide polyethercarbonate polyols that
produce flexible polyurethane foams with an increased compressive strength and an
increased tensile strength. In practice, a flexible polyurethane foam quality
improved in this way has the technical advantage that said foams have an increased

30 mechanical load-bearing capacity.



Y
-4- 150 kg/ n8, referablyfrom> 20 kg/n8 to < 70 kg/ nB
conpr essi ve stPef b{/) ¥3%cording to DIN EN | SO 3386- 1- 98 |nPFW@PF0a1ﬁ’8é°1°2
from> 0.5 1cPa to < 20 kPa (at 40% deforpation after 41h cycle).
5Step (i): The preparation of the polyethercarbonate polyol according
to step (i) is preferably carried out by adding one or nore al kyl ene

oxi des and c on dioxide,.in,the presen | eas ne .
cat al yst, a]{t Snleo%yb rf?é’“tlf-lff:}ﬁeﬁ 15%51 %sattafﬁetxg?le rﬁﬁl %\é‘%s with an
(" copol yrrerl Ziabie@dtd) corhfreb@ie @RI and B REQERSS EAdilet Bee@@negtat 't@cﬂn
of pol yet hercarbonate polyol according to step (i) is characterized

in that (a)t heoly¢tharearbomateibolyolaripeingsumétedndecioof at lvistttwe ellgflengtoxides at

| east two th nctio tark r Su S, |, a optio

wat er and/ or C:i ﬂ%ﬁ?‘ of 3R leg%i‘tfﬁp)o —h?fsprﬁﬁ‘egp ﬁ’ﬁtpé]&ﬂﬁilp%“desa
rai sing ghe t B&%E Foufe Jﬁ%ﬂrﬁ[onr@f%tﬁj/étﬂeréé}ﬁo@ﬁ@% ?BE Whieh ¥4 agaraotertﬂae in
DMC cat al yst belng added to the Hfunctional starfer substance or

m xture of atthiteast two Hfunctional starter substances before or
after drying, (ft) or acti ction on the tota

Arount “of - alky! endibxi dbst JEu et hohvefiet S prign Brkrepartd Tom one or
copol yneri zation) of ongoRr HORh& Gak ¥la88e s%‘tzﬁ%@s i sheastd@igrd Qlkgrl*%ﬁe oxides

m xture resulting fromstep (a), it optionally béing possib
this addition of an al kgddemdxm)dlobedé metbt poasenas dfakbawoacé)Mﬁ catm@st and

presence, of CO2, t hot s t ccurs due to the subsequent
ot hor 190, chont ool r oot SHomharD e pibredeetr bl Iy e s exicpdsd with
then being allowed to subgidlf ofzaﬁe}@sgt o ﬁlf?é?erﬁ%‘ll&@exﬁ%&d |1ﬁt é’ rebdifee of

activation step (ft) to be carried out several tines, e or
nore al kyl ene oxi des anﬂlﬁmt@mnDNKbmﬁmgmare added to the nlxture

resulting fromste in ossi ple for the al kyl ene oxj des
used in st ep W)mt‘fﬁatttée i egﬁt lgeeéwocif tftrsmeﬂkylﬁ%ﬂt Frousedidf |t gecond
oxi des used i, Bs § 13 xtursO i e

selected from tptstgﬁgsr oup é%rrp??gl?sn%g g‘?ﬁgﬁgﬁg g)@(:{gg%n pgtegggﬂgg{agg? e
1- but enks oxi deolaRraBolRQ/EReofoddi&beto GB/4tet hyl - 1, 2- pr opene oxi de

(i sobut ene oxi de), 1-pentene oxide, 2,3-pentene oxi de,

2-met hyl - 1, 2- but ene oxi de, 3-nethyl-1, 2-butene oxide, 1-hexene oxide,
2, 3-hexene o e n [

A met iyl -1, 2. Don preft, IREGRG AR oS Erhks e BEhERERE 8P fexibl

oxi de, 1- oct grudyuxthaies fdanmnﬂmeelﬂxﬂlelestaﬂtnge@et&ﬁalomeﬂie;s b- pnlglelceﬁmmnent
oxi de, 1-dodecene oxi de, butadi ene nonoxi de, isoprene nonoxi de

cycl opent ene GRTBRNENE ) GPrERETHES &(P@I‘é‘eth€Véqb8ﬁ%¢6t@H)é0 otaigable by a process
cycl ooctgne met hyl styrene oxi de, pinene oxide,
nono- o%§pol3@%%@?dﬁkx%ﬁ?g?gﬁgggnnno- di- and 10 triglycerides,

epoxi di zed fatty agj ds,inGl{ic?4iqs bk @obyeter@potiatl galgolf ﬁt}ﬁrti!pa’ied @i®m one or
epi chl or ohydri n, glycidol, | yci dol derivatives such as net

gl ycidyl ether, ethyl gm9t,ei %y n@tfﬁlélf stazfel*eﬁlmsra@éwonglqrcmasﬂ a%yhm oxides

allyl glycidyl ether and t hac ate, .a G
al koxysil anes such as 3an yC|0(I:i‘y %’%gglrnopy ers?r?%ﬂli‘g{; %ﬁ 3%?1\/1 {atysp and

3-glyci dyl OXypr opy(iy r i ettamogeuéﬁd S8 theolf eVicr Sy benayddp P dhkinAk eReded with

si lane, 3-glycidyl oxypropyl met hyl di met hoxysi | ane,

3-gl yci &1 oxypropyl et hyd mlgptmy@lt@hgmad&ferent alkylene oxides in the presence of
3- egC|donxypropyItr|| The al kyl ene oxi des used in
step (i) are preferablflggﬁgggﬁéﬁgi Y$ind/ or propylene oxi de,

especi al |y prppyiherg tﬁé‘ il eure O5M eaklt&o %fféf@ﬁtt élﬁﬂ@ e akiakd ﬁé’ed in the second
subst ances which can be used are conpounds with atons that are

active for alstagxil)as & onxtuEx epmpesng progysup sxde t{ ROHard oirglend akidaBO) in a

active for al koxyl ati (primary amnes), -NH
(secondary adpﬁ%g¥3“’é§h§§ﬁilsggﬁﬂ and -NH2 are preferred and - CH
is partggularly preferred. Exanples of Hfunctional starter

The flexible polyurethane foams according to the invention preferably have a gross

density according to DIN EN ISO 3386-1-98 in the range from > 10 kg/m® to



25 selected fy roup conprising nonohydric or polyhydric

al cohol s, poI?ﬁﬁ@i%‘% *nes, pol yhydric thiols, amno alco%SW@?MPHWSHOZ
al cohol s, hydroxy esters, polyether pol yods, polyester pol yol s,

pol yest eret her pol yol s, polyethercarbonate pol yol s, pol ycarbonat e

pol yol s, pol ycarbonates, polyethyl enei m nes, pol yetheram nes (e.qg.

7103, 30 1-3000° BPL BubOro Sl TG, S T0ehcie e iRt gt

as pol yet her aco@idg@0DNMPHB0IS2H8k- 11)'6(13 tB¢ raf280Pom > 0.5 kPa to < 20 kPa (at
pol ytetrahydrofurans (e.g. PolyTHF(r) from BASF, such as PolyTHF(r)

250, 650S, 1085 defoppgiomafzn 4" 1806).or 2000), - 6 -
pol yt et r ahydr of uranam nes (BASF product pol ytetrahydrof uranam ne
1700), polyetherthiols, polyacrylate polyols, castor oil, ricinoleic

aci d nmonp- orgwhghyceride, fatty acid nonoglycerides, chemnically
nodified fatty acid nono-, di- and/or triglycerides, and fatty acid

Cl - C24- al kyl Bar@mmfof diernplyathercasbergite phlyealt adcending ® Berok) gﬂrmﬁsably
per nol ecul e. of fatt acid Cl esters co i

B aver age. orcaad BBy Hagit b, 3 s e, bt SRCHRRFL irdp. 1 the
avai |l abl e proguehse $UGHR 184t Loder BRI cﬁﬁllﬁﬂcﬁi d dnBARFmof H-mul&m starter
types of Merginol (r) (Hobum A eochem cals GrbH), various types of

Sover ol (r) (sBbsfancss Beopslyhicamatic®ibH & Co. KG and various types of
Soyol(r%TM (USSC Co.). 10 Monofunctional starter conpounds which can
be used &re al cohol s, ami nes, thiols and carboxylic acids. The

fol l ow ng m@r‘é&ﬁlﬁbfénﬁie ?b@é@@%ﬁh@gﬁg%tﬂﬁ%f‘po%&@ﬁ:ﬁfﬂona@%%@?hecording

1- propanol , 2- pr opanof but anol utanol, "tért-butanol
but en-1-ol, Eobtcpjﬁ-ls_chﬂractaizeéumIWaIB but en-2-ol ,

et bu oxyé Sy B LS ﬁgvl%'ta%%g%k@dﬁaﬂﬁteh o TeRL BT Thinctional
1- hexanol , 2- hexans@e{rter %uBﬁ@&ﬁ:@Q l13 take GRA %ﬁf?(%)nallg \bﬁ@t} A00ds otﬁemgﬁ@r\QJIatlle

1- octanol 2-octanol, 3-octanol, 4-octanho
2- hydr Ol@bl phenyl coﬁ}}i@}add&))ﬂ;d)quﬂhmeyll by 4a1bl)ngr tbmytanml&mtgﬂa and/or reducing the

ol ot n monof unduromE ¢ aapiees e BG St peeided s e Hesiongistarier
butyl am ne, pent yls‘%ﬁ!;t%e Ele)ﬁ%J ?ﬂ%ﬁ?e o 1% twZ HL; gﬁbﬁlﬁ'{al %Yarr{eplshgétﬁf‘ces

pi peri di ne, norpholi ne. mnng nDno uncti on ol s can

used: ethanethloltwﬁﬂepraﬁanhmhgpl 2- propanet hi ol , 1-butanethiol,

3-net hyl -1 - banet |oI 2- but ene- 1t hi ol t hi op henol . The fol | owi,.ng
monof unct i ona{ car b%@}waeow ﬁgdf%y(bﬁ@drﬁ%‘thﬁdﬂfébamf’%mrﬁfcallﬁ’é‘?@ oxaféfétqsed
aci d, pionic a i d C

aci d, Eja mtic acﬁhd(h%lggtﬁ %:/Jt%gll %El i e%r%agﬁ)d&a&% {)][ %gllkc\f&hg'aoédd%s is
benzoi ¢ acid, acr yddided acthd. mﬁxlﬁwéﬁﬂmgffrmlsydpy@d)nc opﬁ@(ﬁﬂi@lbﬁlr@pdsﬁbleefor
as Hfunctional starter substances are djh dric alcohols (e.g

et hyl ene gl ycol, dh’éthtéWeOTQWyéwlen%%WI iog| t dake plaee & Hmmwe@ﬁ@ of
gI ycol 1,3 propar@@ Qt{l-lylh]ot%optﬂflq duelt04thbu5 e%é?{lk ef(othe ic ¢ Imllcal

butynedlol neops entane pentane
( e.g. 3-met hyl- 1, Seagidhanedr ol ﬁressﬂlreGdrbﬁﬁrlﬂ%dﬂeQ&tor ﬂmeﬂ‘b@ﬁ‘ltg%lll@we@ lte subside,
1, 10 decanedi ol, 1, 12-dodecanediol, bis- -
(hydr ox3fet hyl ) cycindribslandsing@ogsible far thﬁ@ehwmmpe@m be yatigh exbsepral
triethyl ene glycolti tetnfethylene gl ycol, polyethylene glycols,
di propyl ene gl ycol, opylene gl ycol, pol ypropyl ene gl ycols,
di butyl ene glyygol 10nEQirYI|ﬁblf«e)’Jilﬁ?l%nQ byries %)161 chiboRYdbkiGe Ak MRlSto(i8e inxture
trimethyl ol propane, glycerol, trishydroxyethyl isocyanurate, castor
5 0il); tetrahydr |rcstdﬂ1mg)fromstém(ﬁ’@ it peimggossiblerfor the)alkypeleyadidashstd in step

coi Put ose, ool | ul GERoRyreHFatEE: SHTHT Jias HRARA POt el & sm®)

oils, egpecially castor oil); and any nodified products of the

In general, alkylene oxides (epoxides) having 2-24 carbon atoms can be used for the

process according to the invention. Examples of alkylene oxides having 2-24 carbon



The Hfunctiopal tla er substances can al so be sel ected from

cl ass of subs‘f@ﬁz@i}é 3% conprising the polyester polyols, Egﬁé’a?l& 06Q102
those with a nol ecul ar wei ght M ranging-ftom 200 to 4500 g/ mol . The
pol yester polyols used are at |east difunctional polyesters and
preferably consist of alternating acid and al cohol units. Exanpl es of
- 8 - acid coppanen S e s a I C_aci nal.ei ¢
anhydri de, aoa pl?n(s: aé‘%:;%ag 0? ﬁal ?OéH %ﬁ]"ﬁla%(rgfﬂ gte&igﬁ({%éﬁ? E"aE; %dmpnsmg €thylenc

i sophthal i c agdigs, Hep ﬁ@ﬂi@ f&»ﬁidec 1a19ut§he beideahydhaedy BrideC 2agbtdyl-1,2-propene
tetrahydropht hal i c anhydrl de, hexahydrophthalic anhydrl de or mi'xtures

of said aci dsOXadﬁj,(lé@bUémﬁxld@Desl pm@@eao? 3-pknieno oxisigngonethylsl . idutene
are 5 ethanedioh, J.2:R59pnadiolidl 3:propencdiob d, 40U e pl cne

1, 5- pent anedi gl

1, 4- bi s(hydr stad@tzhmbﬂfym boh@xareoxidt, ef S NE 29hhEdile , 0x3ld) ORWYIENS-butene
gI ycol, trimethylol propane, glycerol, pentaerythritol or mxtures of

sai d al cohol soxide, 1dieﬂ?m¢|0e(1d§"r 1'@@te}lh9mdﬁcl-p©m@1@t0heie ybﬁleymesnaieelumédcene

as the al cohol .¢o 9 BO etherlf) osareotalla WI’ll ch
oo o so b it TRART e PGS T EhE ShoRide, Sl BRpRiaE o oreitene
pol yet her car hpn@d, & gewhmn% odille,l @c%@ﬁt@ﬁ@%&ﬁlet QyI86ctafd Mﬁ’ﬁ@eﬁty&%%%&e
of M, = 150 to 2000 g/ mol to prépare the pol yesterether polyo

Ot her H f unctihethglstysargraede, Puipse anskes mohpcor p(dme}i@mdjwdfaaras mono-, di- and

I t ar bonat ol ec al,ly,those .
b o RO o drBB et S i RS Aol BsCeaoer & spt'ailﬂl& ' B85 Cacids,
preferably fromndeh df&mZ%%Q:l(ﬂfl lymdh‘mﬂ&t\/aﬁ(f@s chﬁp%rﬁ ?} gt c@_(/l ether >}elfchyl

reacting phosgene, car onate di et hyl carbonate or
car bonat e wi tdlyaddyl athér,o2- quwlklé)whcglwada]l etahem,omﬁb/ls glfmdiyglestler apmll )g(bfcsdyl

e
d
used are varigQgot)ngs: %S of-ghe ggﬂg@%&ml&hﬁmﬁaﬁaﬁeglg QYRKSEoBlIBHIBAGS -

AG, such as Desnophen snophen(r) "C

enbodi nent ofsﬂtﬂnee i a@ymdydoxypp@pyymetmlduaethoxba;ﬂenqool 3@3&1myipmpykaﬁe1@ld1-

as H-function rte bst nces Iyet her car hgnat e .pol yal s
obt ai nabl e byt %’S%%‘ V‘@F‘HE)VOPQ“P OPRIMAEn (ELKY B ideoaused

after step (i) stepl @Fﬁré Pfe}ergl?lgof use ide’anéﬁ)?[(j)?ocd?:ﬁ% F(ﬂise?g%p{ebﬁﬂir Bfopylene

These pol yet herc ona

subst ances aroxiqe evi ously prepared for this purpose in a separate
reaction step. The Hfunctional starter substances generally have a
functionality (i.e. nunber of H atons per nolecule that are active

o oL AT S Sl 8 SIS o AT o i 1
m xture of atatde@siat tavoadtiviUBE hikoraktisd. a EkanpRy s teangesvith H Soms that are
active for alkoxylation are -OH, -NH; (primary amines), -NH- (secondary amines),

-SH and -CO;H; -OH and -NH; are preferred and -OH is particularly preferred.

Examples of H-functional starter substances used are one or more compounds

25 selected from the group comprising monohydric or polyhydric alcohols, polybasic

amines, polyhydric thiols, amino alcohols, thio alcohols, hydroxy esters, polyether

polyols, polyester polyols, polyesterether polyols, polyethercarbonate polyols,

polycarbonate polyols, polycarbonates, polyethyleneimines, polyetheramines (e.g.

so-called Jeffamine® from Huntsman, such as D-230, D-400, D-2000, T-403,

30 T-3000 or T-5000, or corresponding products from BASF, such as polyetheramine

D230, D400, D200, T403 or T5000), polytetrahydrofurans (e.g. PolyTHF® from

BASF, such as PolyTHF® 250, 650S, 1000, 10008, 1400, 1800 or 2000),



\

Preferred Hfyncti starter substances are al cohols of [
formula (11 ):%%%Eé%’“ﬂ-l(l ) S5where x is a nunber from 1}}%3%3’6@2/060102
preferably an even nunber from2 to 20. Esanpl es of al cohols of

formula (11) are ethylene glycol, 1,4-butanediol, 1,6- hexanediol,
1, 8-octanediol, 1,10-decanediol and 1, 12-dodecanedi ol. O her

preferred Hf 81@?4 I S | vcol :
tri met hyl ol prg(gg{r?g, g ?/%%E?%h ?ﬁeﬁeﬁgéélfg’?(ﬁr |CF§?1,Y%Z%§%§}§§J(§?%S%rlgg(tpétpso ly
of the al cohottherttiolsppBlihérylatd poWolsh castorl BilC apinelec héidemoso-Jor diglyceride,
reaction products of trinethy|ol propane wth e-caprolactone, reaction
products of gfazersfl moppelpcahiss.orbrmisally anedified cleitynaqid omgees &f and/or
pentaerythrit L1k e € r functional starte

subst ances vvh‘fH g&@“p?%?%r@b%@@?&“ gr@?me/%tlf;‘fesrcféﬂld)ldes? %ne?élveer5 ey‘lf’:foaft,leaSt 2
di propyl ene goyc@bupLpsatasieailk., Exambics Qif fatenstid ol Bl Babry Rbipieele an
up of repeating pol yal kyl ene oxide units. 15 Particularly prefer abldy,

t he H functi otigragst&ratdeast gt giewns parenelgeule prengnmemersinbly ayaiiable products

selected fromthe | SLa thylene glycol r opyl.ene 0
173 pr opaned: B3 S3H T ER E4RE SRR AL a5 vl SR GGE) (FBbum
2- et hyl pr opaorbckerdicglk GAsARaRtiyhs Gp¥sof SoverBo i Déutsdhil bRk
gl ycol , diprogylene glycol, 20 glycergl, trinethylolpropane and di-
and trifunctiendfGpand earinus tyisk pbbeayol W@Iﬁ%@hér pol yol being made
up of a,di- or tri-Hfunctional starter substance and propyl ene oxide
or adi-"or tri-Hfunctional starter substance, propylene oxide and

et hyl ene oxi dfondfu@ciiéiay eialter cOapyRdS vHieh QhRBE ishBYR AciMILaMiAss, thiols
wei ght M ranging from62 to 4500 g/nol and a functionality of 2 to

3, especi al | yard satbesylicaraczbwei et Iallowiaggimegofuneieml alepl®B0@aw/ brolused:

functionality of 2 to,3. T [ yet b d
by e cat al YPFESRl FERERL of PERPI S ORGSRk erang ERERsE o-
H-functional siade), 3LH%}@%@,Szﬂéﬁﬁ@ﬂ%&tdﬂ%m&n 0§ b@fn-2-ol, Jpropargyl

"Hfunctional” is understood as neani ng the nunber ofl H atons per
30nol eclif e of alsehad.t ematiyipopredandhal -rerr-butayidrproparolal pentphelt Repentanel, 3-

nown 11 pri RPRELs PBRFERL Sibvobr PREnET -peinols sheaREPergon |
3 404 109, USicband182%ceitel, Hachnsl, WtdeB4d, Eﬂﬂ@nd-lj,s?gkg' éti)érbﬂ%%ﬁyl, g droxy-

catal ysts described e.g. in US-AS 470 813, EP-A 7 , EP-A"7

093, EP- A 761bighéy.Wd19dtosQ0BBend, \Bh8B6:0yG31i0inan B-hMAro0/pgri6ue, Hahelraxy-
very high activity in_th onopol rization of epoxides and enable
bol yethar ol eIt o e i LRAREn GRSy Prties cra 1 dable: butyfatmine, rert
concentzetionmgaél-w iy IhBER) hegaiind SAGRET AL U OphANMENe, piperidi
necessary to separ zlitén% hgy cat a%ygtﬁ?ronm’faﬁle%%f nelas e?:l’p?o uct .e"l’?/1 ?rtl:dé ©
exanpl es ar e mhephblighl yTlac follevibh/Gno@ifahgtiohsl daslerdanebe wedRethantfiiol, 1-

949, which, in addition to a qguble 10 netal cyanjde conmpound e.?.

zi nc hexacyan&fep¥ithich e¢-Pravenetaint dnbwarsaipl édngihdsd-higanstiyghd 2tatege-1-
tert-butanol ). al sp: IS er.. W -

ol coul ar - vet S QR SERGRI, ool BRIUSERT m oo RRERORIE 0s may be
obt ai ned by ampiitteessformiovdid,hacdd adid) propiv@id adid thusirRpacidl fatdad@tiSuch as
solution of a nmetal salt is reacted with an aqueous solution of a
netal cyani desteaictacidy pakpitigrasih pleac agidoleolele agisk andolinpdenie aeldnpeneeicragid,
| i gands, e.qg. C%raice hdar or al cohol, (b) in the second step, the solid

i s separated $5°0m The suspensi on obtained in (i) by known techni ques
(such as centrifugation or filtration), 20(c) optionally, in a third
step, the isolated solid is washed with an aqueous sol ution

Examples of polyhydric alcohols suitable as H-functional starter substances are
dihydric alcohols (e.g. ethylene glycol, diethylene glycol, propylene glycol,
30 dipropylene glycol, 1,3-propanediol, 1,4-butanediol, 1,4-butenediol, 1,4-butynediol,
neopentyl glycol, 1,5-pentanediol, methylpentanediols (e.g. 3-methyl-1,5-pentane-

diol), 1,6-hexanediol, [,8-octanediol, 1,10-decanediol, 1,12-dodecanediol, bis-



!

of an organlc Q. g ligand (e.g. by resuspension and_then
re-isolation %@ er‘ﬂ’f@‘@. on or centrifugation), and (d) tﬁgTZE@IZ?WOGOIOZ
obtained is then dried, optionally after-pulverization, at

tenperatures generally of 20 - 120C and at pressures generally of 0.1
nmbar to normal 25pressure (1013 nbar), one or nore organi c conpl exing

cosmnon " SV BESRARAIE 22 SRR TRL MR i
the first st egly@ﬂ tomaetiyrhe lgyycaf, t;ﬁﬂye&ﬁ}@emr Qlﬁjbcﬂst@l‘ptdpmeﬁé gﬁﬁ@l Ck@l!{éhip@lene
met al cyani de conpound (second stebL 30 For exanple, an aqueous

sol ution of z&lolcRplgpiapslenp rBy@lsa butmn%@e% P@&b‘&lﬂle@ﬁ glyrelsietraydric

nexacyano. cobaPly B0k SRERUITARNET IERRRY, BT RY, Bptuece, castr

tert-butsnol ipr efibhadliy alcohsleXe.es penthasdeitdn Fiifcohols (e.g. sorbitol, hexitol,
hexacyanocobal tate) is then added to the suspension formed. Met al

sal ts sui t abl Bicrase, gﬁaaharataxghthydrcdm!ﬂ% crBulabe. codhilate kwshiplasaiers hydroxy-

preferably h en

sel ected fr o it na?%eaci faE r}rg(u%g; %r? eﬁ’?'f}lly %XQHIQI’ 5‘1& ;“}%5’9 d%eglﬂ(’duc}szgrf the
sn2+, pb2+ ar\s{foﬁb@d alch@lk ebRbakihY dreiréd adivdnts IfeZhprof@ionedr N 2+; 15X

are one or nore (i.e. different) anions, preferably an anion selected

fromthe group conprising halides (i.e. fluoride, chloride, bronm de,

i odi d hydr.pxi | f t te, t
ooyl e 1 AR bhaliine SRR RTR fun SUERF iierd hORIR Bok of supyances
when X = sul f@hfrishidl BRNBEIGMEr BYBbRL RspRRdly2@Bsd Svith Whebledular Ralididem,

hydr oxi de, carboxyl ate, cyanate, thlocyanate I socyanat e,
i sot hi ocyanatréngmg oy 0@ fo 690G gimadb Pecfmpedipolyathespdinole ageeﬂneseamade up of

{:ggirul /%d éL.V) Nhé c’i’h@(l%l-? ox‘“@e ind prop?legé3 lo;%%% %gut]; rpcfre erab?y Wlth a prggctn!tlglq%f

35 to 100% of propylene oxide units and particularly preferably with a proportion of
15 50 to 100% of propylene oxide units. They can be random copolymers, gradient
copolymers or alternating or block copolymers of ethylene oxide and propylene
oxide. Examples of suitable polyether polyols made up of repeating propylene oxide
and/or ethylene oxide units are the Desmophen®, Acclaim®, Arcol®, Baycoll®,
Bayfill®, Bayflex®, Baygal®, PET® and Polyether® Polyols from Bayer
20 MaterialScience AG (e.g. Desmophen® 36007, 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, PET® 1004, Polyether® S180). Examples of other suitable homo-
polyethylene oxides are the Pluriol® E brands from BASF SE, examples of suitable
25 homo-polypropylene oxides are the Pluriol® P brands from BASF SE, and examples
of suitable mixed copolymers of ethylene oxide and propylene oxide are the

Pluronic® PE or Pluriol® RPE brands from BASF SE.

The H-functional starter substances can also be selected from the class of substances
30 comprising the polyester polyols, especially those with a molecular weight M,
ranging from 200 to 4500 g/mol. The polyester polyols used are at least difunctional

polyesters and preferably consist of alternating acid and alcohol units. Examples of
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X are 6ne or r ' different) anions, preferably an an
sel ected frorﬁ%}ﬁgua%%ﬂ conprising halides (i.e. fluori de Ciﬁf’%ﬂl?@@mm
brom de, iodide), hydroxide, sulfate, 30c&rbonate, cyanate,

t hi ocyanate, isocyanate, isothiocyanate, carboxyl ate, oxal ate and
nitrate; r is 2 when X = sulfate, carbonate or oxalate; and - 12 - r

Is 1 when X 3 l}f‘%dngnﬁoneﬁ%%% 'a{%e &%{ bé’cxé’ 'n"i‘&l&c a%%cfgr?dtrlreg% a[nﬁsid? Qcﬁ;é% acid,

I socyanat e, I SO anate or Suita

gener al for myhghali¥) anl’@dft’ﬂé() pl(tﬂéhc:\/\/ﬁﬁﬂels!&fbhﬁlaﬁﬂaeﬁl@ aerephtalid B&dﬂ@étﬁdhydro-
cations M4F, V4+ and Wi+; 10X are one or nore (i e different)

ani ons, pref athilig @ﬁldanif%l‘r@hﬁ@%@b@w f arvleighs @Péﬂwdmﬁﬁlﬁilél ﬁghydrlde or
halides (i. m{xlt ol 69 $id {lhg £4cﬁ| OC ege’Exl Odles o)f talco}{o ' onents use[d are

sul f at e, carbona €, cyanate €, S0 yana P'SOCH) I"'oCyanat e

carboxylste, dbedkaiog angpriganedisi, I 3 progawaecn X1 a-suthdealod, pgrpeﬁﬁaaé&ol
or oxalate; and 15s is 4 when X = hal i de, hydrOX| de, car boxyl ate,

cyanate, thi degaeYle lePchyéﬁﬁx@edloéoﬂHr@é(%ﬁ@?(mﬂlymmlman%rdlethylene
s select oa R ey S5ET BinRE B Entph biue A Pebmlp! Yo Geles
(i.e. differeafftshidadéshoss. Mrdﬂi;@hala;lqso%y@m polystesdlpsls hrcomed B tHr Aedhol
component, polyesterether polyols are obtained which can also be used as starter

10 substances for preparing the polyethercarbonate polyols. It is preferable to use

polyether polyols of M, = 150 to 2000 g/mol to prepare the polyesterether polyols.

Other H-functional starter substances which can be used are polycarbonate polyols
(e.g. polycarbonate diols), especially those with a molecular weight M, ranging from
15 150 to 4500 g/mol, preferably from 500 to 2500 g/mol, which are prepared e.g. by
reacting phosgene, dimethyl carbonate, diethyl carbonate or diphenyl carbonate with
di- and/or polyfunctional alcohols, polyester polyols or polyether polyols. Examples
of polycarbonate polyols can be found e.g. in EP-A 1359177. Examples of poly-
carbonate diols which can be used are various types of Desmophen® C from Bayer

20 MaterialScience AG, such as Desmophen® C 1100 or Desmopben® C 2200.

In another embodiment of the invention, polyethercarbonate polyols can be used as
H-functional starter substances. The polyethercarbonate polyols obtainable by the
process according to the invention described here, after step (1), step (ii) or step (iii),
25 are used in particular. These polyethercarbonate polyols used as H-functional starter

substances are previously prepared for this purpose in a separate reaction step.

The H-functional starter substances generally have a functionality (i.e. number of H
atoms per molecule that are active for polymerization) of 1 to 8, preferably of 2 or 3.
30 The H-functional starter substances are used either individually or as a mixture of at

least two H-functional starter substances.



25 corrprlsm hal i des (i.e. fluoride, chloride, bromde, iod
hydr oxi de, su Paﬁﬂéz"mé%f‘r“bonat e, cyanate, thiocyanate, I soc?gﬁ'gﬂ’é‘” /060102
i sot hi ocyanate, carboxylate, oxalate and-@itrate; t is 3 when X =

sul fate, carbonate or oxal ate; and t is 6 when X = halide,
hydr oxi de, carboxyl ate, cyanate, thi ocyanate i socyanat e,

are i nc_chi arbirse PR G e SRR g A B Ry ™

acetyl acetonate, zinc benzoate, zinc nitrate, iron(ll) sulfate
iron(ll) bromde, iron(ll) chloride, |roné)lll) chloride, cobalt(ll)
chloride, cobalt(Il) thiocyanate, Hﬁ’i@%él);( ) chloride and nickel (11YID
nitrate. It is also possible to use m xtures 5of different netal
salts. Metal cyanide salts suitable for preparing the double netal

cyani de gonpoypds Phieheh@ibyt Rame1 98N, prefebdiplad d¥h! dumdR(¥3d 2 to 20.
ML(CN)b (Me(VI1) where M is selected fromone or nore netal cations

from the groupxaspiey iofi slephody IOf)fOI’IF@l@I (D) areCeshylee abywol.| 14 butrnedio),, 1,6-

o v kel | Blacidnchiol 0Bt debedior AL 1A o acShbeid, chRRpreterred

group conpri SFIJTGanR’)ﬁﬁll %t&rt&oﬁdbkﬂa)lc:eslzﬁé Iedperfil( %lﬂ'é()l; trfﬁiéthﬂrlb?proﬂahé | él!y):erol

and Ni(Il); Yis selected fromone or nore cations fromt
group conpr i sientpegithaitol, ast atastipn . produdts ofNee, alkeholR1cl) fcanmlaal(thwMe &-

earth al s Be2+ Ca2+ sel ected from

o Tor el orfePITSHR %Jwgﬁ?ﬁfl%rpﬁ?#%?sng?htgmeﬁyﬁpfozﬁane Y rolacione
chloride, brogdgn | %Hu‘éf%) of hg éRSl dgith Séﬂcﬁﬁbﬁctoﬁ@r Q&:{‘%ﬁatloﬁy%ﬁ?éu%ts of
t hi ocyanat e, |socyanate i sot hi'ocyanat e, carboxyl ate, azide, oOxal ate
and nitrate; lmnthearthrhtohwuth(s @pmlaa’ud}reag e@mﬁr kaensxadnabﬂaltbefr sabsthmmsn evhech are

bei ng chosen so.that t nmet al i.s el ectronicall , i
neutral ; &rﬁﬁe@b@fa rq waisr, ¢ @wie&e g °P direpdrngelycd; Sasichoilg sorditol,

salts ar 2b's¥cﬁ?‘a§% et BBl dpade B it B A hefe DRiaBlunfiyant €€

hexacyaih®cobal tate(l11), pot assi um hexacyanoferrate(ll), potassium

Eexacyanof er rP%[rt%ullellrlly ’pref%ra%llylf n}hfée)ha%}/n%r}gga?bzsitla&g esu sl;tllgcesangrel t);[lehl ()l{"mmore
exacyano

compounds selected from the group comprising ethylene glycol, propylene glycol,
1,3-propanediol, 1,3-butanediol, 1,4-butanediol, 1,5-pentanediol, 2-methylpropane-
1,3-diol, neopentyl glycol, 1,6-hexanediol, diethylene glycol, dipropylene glycol,
20 glycerol, trimethylolpropane and di- and ftrifunctional polyether polyols, the
polyether polyol being made up of a di- or tri-H-functional starter substance and
propylene oxide or a di- or tri-H-functional starter substance, propylene oxide and
ethylene oxide. The polyether polyols preferably have a molecular weight M,
ranging from 62 to 4500 g/mol and a functionality of 2 to 3, especially a molecular

25 weight M, ranging from 62 to 3000 g/mol a functionality of 2 to 3.

The polyethercarbonate polyols are prepared by the catalytic addition of carbon
dioxide and alkylene oxides on to H-functional starter substances. In terms of the
invention, “H-functional” is understood as meaning the number of H atoms per

30 molecule of starter compound that are active for alkoxylation.



30coba|lt ate(1l1). - 14 - Preferred double nmetal cyani de conpounds
conprised in Yvﬁ)ezoﬁ<}(§3?:4ﬁt al ysts are conpounds of general fSF%Pﬁmz’“mm
(M) mx[mxr(cMylz(VITl) 5 where Misj@as defined in fornulae (I11)

to (VI); M is as defined in fornmula (VI1); and X, X', y and z
are integers and are chosen so that the double netal cyani de conpound

10i s el ectronj I tral . Preferably: =3, X =1 = apd z =
2 v PR LR s G gty T, Sipelass e Rl o
Fe(111), C (lprdncige féral the) stafex afphesardf(csUifbakkangleule Anled 109, US-A
cyani de conpounds a) are zinc hexacyano- cobaltate(lll), zinc

hexacyanoi ri da8eq $43,)US-A h@4 h&4endibidrAdr BBH2R).| PMGalatisty degenied e.g. in

Cyani do 20conpSanas has e T Qury . Bpih g B oS 4 B 97140086
lines 295- 660 b8/1631Padndi oMby RYehavabl evedrp WipR &btMGty in the homo-
hexacyanocobal tate(l11). The organic conpl exing |igands added in the

prepar ati on afolyreniion gdteabyides aad enalile phlysthdr polyolsita hepisparsd vathpvery
(cf especially colum 6, |jnes 0 65), 25 US.3 404 109, ., US 3 829
505, 085 ar0ytalEbefonnlsAi 2k BeR YrssShag T 5 pOip Ty SR logeen yeknarygo
813, EP-A 743cp%d3teahd At FdrA QRS GhishED Hr&HRNP S picBEmSed 4Rl Be highly
organi ¢ conpounds with heteroatons, such as oxygen, nitrogen,

phosphor us oractiué fRVC edialysis clascribod m dahml @y Qivwthch, He additisinetonedaitible
cyani de, conpound., are _used as organi c conpl exi ng |igand Preferred .
ot gani ¢! Conpl Bhg Y a0dF | Garauney dr ol RexactasRbaBarciy; grdsan organic

ethers, estergmpRifedicatid €88, dpl-bhitah@$, alSdlcbinpfisSe aNshieHdrUHAR a number-
t hereof Particularly preferred organic conplexing |igands are

al i phati c et heesgé sudérudes vaiighs tghoner bdnar¥) g/medt er - sol ubl e al i phatic
al cohol s (such as
The DMC catalysts are obtained by a process in which

15 (a) in the first step, an aqueous solution of a metal salt is reacted with an aqueous
solution of a metal cyanide salt in the presence of one or more organic
complexing ligands, e.g. an ether or alcohol,

{b) in the second step, the solid is separated from the suspension obtained in (i) by
known techniques (such as centrifugation or filtration),

20 {(c) optionally, in a third step, the isolated solid is washed with an aqueous solution
of an organic complexing ligand (e.g. by resuspension and then re-isolation by
filtration or centrifugation), and

(d) the solid obtained is then dried, optionally after pulverization, at temperatures
generally of 20 — 120°C and at pressures generally of 0.1 mbar to normal

25 pressure (1013 mbar),

one or more organic complexing ligands, preferably in excess (based on the double
metal cyanide compound), and optionally other complexing components, being
added in the first step or immediately after the precipitation of the double metal
cyanide compound (second step).

30

The double metal cyanide compounds comprised in the DMC catalysts arc the

reaction products of water-soluble metal salts and water-soluble metal cyanide salts.



- 15 - ethanol, isopropanol, n-butanol, isobutanol, sec-butanal
tert-butanol,V%Q%@?ﬁ9§&3- buten-2-ol and 2-net hyl - 3- but ynFSTHRR1246p102
conpounds conprising both aliphatic or cyaloaliphatic ether groups

and al i phatic hydroxyl groups (e.g. ethylene glycol nono-tert-butyl

et her, diethylene glycol nono-tert-butyl ether, tripropyl ene glycol

5 nmononet hyl ether and 3-nethyl - 3- oxet anenet hanol ). Very particularly
preferred organic conplexing ligands are selected fromone or nore
conpounds f r opa:tdx@m@le) Ui aG@IIRE bSifich 6 ABE BQ¥NES ablyahlex 844k, 038¢d on the
2-met hyl - 3-but en-2-o0l, 2-nethyl 3-butyn-2-ol, ethylene glycol

nmono- t er t - but §Etabcarde ft, 3= grendigssivm bseacaarmeebd it | and 1pt@siving hakadoyano-

one or nore cQ exi ng component.s fromthe fall ow ng cl.asses ,of .
conmpounds ar eco[fjg ié%tei %gtrﬁlé(ggraé%aglﬁq%%% A é&ﬂq)ﬁw&)&?’ &l tibé"?aép? (prefefr ably in
pol yethess, polckasbaks onRAMRRIEARSEBEIatBPk Yidnkialen® @k ¥ePknsos Rirtnd.
esters, polyal kyl ene glycol glycidyl ethers, polyacryl am de,

pol y(acryl am de-co-acrylic acid), polyacrylic acid, poly- 15

(acrylic acid-co-nmaleic id), polyacrylonitrile, polyalkyl

acryl at es, p%gﬁl E%its %{aﬁﬁecf%|p5$%a§?{lgﬁé¥w}%|m%§k ?P;%Pldétci?é‘i/p,ouﬂgﬁ Pisferghly
ethyl ether, Rekwhdl foraekalie; pol yvinyl al cohol

pol y- N-vi nyl pyrrolidone, poly(N-vinylpyrrolidone-co-acrylic acid),

pol yvi nyl methyl ketone, pol y(4-vinylphenol), poly(acrylic
acid-co-gtyrene), oxazol i ne pol yners, #%Slkyleneinines, mal ei ¢ aci%
and nalé c anhydride 20 copol yners, hgﬁ yet hyl cel |l ul ose and (D
pol yacetals, or glycidyl ethers, glycosides, carboxylic acid esters

of polyhydric alcohols, gallic acids or their salts, esters or

am des, cycl odbxtrins, phosphorus conpounds, a, 13-unsaturated

carboxylic acjd. ester r ionic surface-agctive co unds, ,; . . +
25Pr ef er abl y,CMldﬁ ay 8@#?(&? tg H‘ﬁtaif;atﬂ‘?ﬂ? 0 evpéﬁ atlﬁbﬂHﬁF t ?1:82 pRE - S, Pb?

catal ysts, thg agpequs,s@ldly Rin@int e metat osat®. (e.g. zinc
chloride), used in stoichioretrit excess (at |east 50 nol % based on

the met & cyaNiadeomsaditmore.(ee. dfferehimnivas, pefefabiyedeanicabdedtad fremahe group
cyanide salt of at.least 2.25 tp 1.00) is reacted with the aqueous

Sol Uti on of tHRERTHSINg Dajdes; Ge ide. chjorifeyt Bugan octdc), hydhoWdC Sulfae,
hexacyanocobaltgfle, b nfaP:;‘tlHB RAXE CisOdyah ' '

ligand (e.g. f%rt-Eht%%o to orniggQﬁsgghgé%%ﬁg%ﬁgg?gﬁﬁgﬂ%ﬁgb oﬂﬁﬁgd
net al cyani denitra®pound (e. g. zinc hexacyanocobaltate), water, excess

nmetal salt and, the organic¢_ conplexing ligand. A - 16 - The organic
conpl exi ng | i YErdVEeh* hesubials sdponsie Phexaldiee®ds sol ution of the netal
salt angdhor t ug S I : yani I A1
added | omdi ot & o WA Ro" 2eHhE Ml et Rlait AL BRclanal sideyhibe,
t he doubl e nekeahiccyantde mMeapound. 5 It has been found advant ageous
to m x the aqueous solutions of the netal salt and netal cyanide salt
and the organic conplexing ligand with vigorous agitation.
Optional ly, t i I i he fifst step is then treated
W th another(gg%ﬁﬁgggﬁghg%&%%wggg?hgﬁénﬁgeggﬁ'preferably bei ng used
in a mxture with water and organic conplexing ligand. A preferred
procedure for carrying out the first step (i.e. 1Opreparation of the

suspens?dn) involves the use of a mxi N{*ezzle, particularly (IV)
preferably a.%ﬁgedisperser as described in WO- A 01/ 39883. In the
second step, 2% sol ation of the solid (i.e. the precursor of the

catal yst accoydk sdedied bR the URM! cQnsiFedMaitfecstispgrgton is ef fected
by known techni ques 15such as centrifugation or filtration. In one

preferred enb®diaeneqr mére (i.sclificrent) soions rirsfetabbranvasérestledted fomtihe group

process step, with.an eous | ut,i on .of. .t he or.gani ¢. conpl exi.

ligand (e.g. %Wm¥§gﬁ%Bgﬂgﬁoﬁfaﬁﬁmpﬂ%n&PBUﬁ%o Boh B “¥Lrﬁ%§?¥ﬁ% Yiifate,

centrifagati Qitbonktd, SydFRtES thibdyashte PRES/aRME, Bolliochhals ¥Bxylate, oxalate and
nitrate;

r is 2 when X = sulfate, carbonate or oxalate; and



Optional Iy, apother npl exi ng conponent, preferably in the ra
between 0.5 a zﬁgl % based on the total solution, is 5&5@52%6/09?1182
aqueous wash solution in the third step.-I2t- i s noreover advant ageous
to wash the isolated solid nore than once. Preferably, a first
washing step (c-1) is carried out with an aqueous solution of the
unsat ur at ed 30, a (e. by u h e-i sol at.i on
filtration or Eent rle?lu}g{at |h%1r%sle th Oxdgfp Oxyl[ %rnoa\?% i Otceanagollﬁ%%m&
by- product s, ﬁummcg@d@@ﬁﬁﬁa@m chl ori de, from t he catal yst accordi ng
to the invention. rticularly preferably, the anount of - 17 -
unsaturated al cohol in the aqueous wash solution is between 40 and 80
wt % based on_ th ir washi ng step. In the
ot her washi ng sstueﬁléle(%etaé)satul?atvﬁﬁn?rhl t%flp}‘llgt(% shing step is repeated
one or nmpre times, preferably one to three tines, or, preferably, a
non- aqueous solution, e.g. a mxture or solution of unsaturated 5
al cohol and anot her corrpl exi ng conponeN(X)preferably in the range (V)
between 0.5 and 5 wt % based on the total anount of wash sol ution of
step (c-2)), is used as the wash solution and the solid is washed
therewith oneypgenore tines, preferably one to three tinmes. 10The
i sol ated and optionally washed solid is then dri ed optionally after
pul veri zat i onM iaseleetnp Evat the extaj cadesiNY' oV 20dt W IOOC and at

pressur raII of 0.1 nb t o.nor nal ure

D o or 1 60 br ok eGP FOpoiebf dLlsGh) ABoBErEL T & wGR S go s HEup
I nvention 15fédﬁ?ﬂs SHERENG 0 FuobiMe,§ LhILFAS,] %mlﬁé |fo§fde?aﬂfﬁir¥ﬁ§@' ﬁgfate
and drying, is described in WO'A 01/80994. 'Step (ii): In step (ii)

a preferred eiloahatee nyanafe, tlhecyanatenisognanata, mthtasnymlaoei celtbhyylaweomdatdemd
20 (PO and pro%)él ene oxide (PO is used as the m xture of at |east
two different™¥ yl ene oxides, the nolar ratio PO/EO used in step

(i) being fr@f@z@ﬁéﬁstuﬁ@(e49arbafa%éaraahaxe ah@m 15/ 85 to 40/ 60.
Preferably, the pol yet her carbonate polyols resulting fromstep (ii),
conprisihg a ¢ & fiwlan Ki X duallitht, dokirofidBOacnatyB@, cyanate, dhjcppatd iiamwyafate,
primary O—| groups of 10 tqQ 90 nol % particularly preferably of 20 to
50 ol % 'Iiﬁ%tgfﬁgé?’flafeeﬂd%‘hatﬁ’f the m xed bl ocks of at |east two

di fferent aI kyl ene oxi des, prepared in step (ii), is preferably 2.0

to 20.0 al kyl ene oxi de uni ts, particularly preferably 2.5 to 10.0

al kyl ene oxi da suitalhls melod selth have gacdraldfagaulafvopme OH group of the

pol yet hercarbonate polyol. - 18- Preferably, the pol yethercarbonate
polyols resulting fromstep (ii), conprising a m xed bl ock at | east
two al kyhene oxides, have a hydroxyl nw%&r_v of 20 ng KOH g to 80 ng( \2)
KOH g, particularly preferably of 25 ng g to 60 ng KOH g. 5Ste
(iii): Optionally, the process according to the invention for the
preparation of polyethercarbonate polyols can also conprise a third
step, wher ei nwhere

M is selected from the metal cations Mo®* and W

X are one or more (i.e. different) anions, preferably an anion selected from the group
25 comprising halides (i.e. fluoride, chloride, bromide, iodide), hydroxide, suifate,

carbonate, cyanate, thiocyanate, isocyanate, isothiocyanate, carboxylate, oxalate and

nitrate;

t is 3 when X = sulfate, carbonate or oxalate; and

t is 6 when X = halide, hydroxide, carboxylate, cyanate, thiocyanate, isocyanate,

30 isothiocyanate or nitrate.



(|||)the chaln of the onethercarbonate polyol with term nal m xed

bl ock, fng fromstep (ii), is extended mntﬁcgﬁmmmzmanoz
alkylene oxi de, preferably 10w th propyl-emre. oxi de or ethyl ene oxide,
particularly preferably with propyl ene oxide. The nean | ength of a
pure al kyl ene oxi de block prepared in step (iii) is preferably 2to

30 al kyl ene i de un| rticularly pref rabl S tp 18,a

oxi de i s, e st SiiBE el S8l s BRSUBR e Bpttag 2 e, e
pol yet her car boRaie At ¥ettyladdibndi€ashé PRnARED rﬁhmltte@e Sk RII§ Ismfaffecefenat)
be carried out e.g. in the presence of DMC catal ysts or else in

presence of aboniide, ciaerd]ly r(@ucwnélél) Brdgridsy d@hsllt(ﬂ)cdﬂm@est@bélé@ﬁtthlo-
KOH Pr ef | t t, Pii) .
cartred out TepHg HredaR o enptRRel Pt PERE! B° R Pt b it dres

pol yol s 5The ¢myﬁakhg@e@hgﬁmalso provi des ponethercarbonate pol yol s

conprising a termnal m xed block of at |east two al kyl ene oxi des,
preferably a term nal m xed bl ock of ethylene oxide (BO and

propyl ene oxi P Prefera t he nol.ar ratjo PO EQ is 2 from
D57BY o’ 60/ Abetah eabuE RS SRS 4P Breparing A dovhe il p By comSinds
embodi ment  of pbREHINMAR! deBBral FAuR qlwgt her car bonat e pol yol s

conprising a terntnal m xed bl ock of BO and PO have a proportion of
prlnary OH groups of 10 to 90 nmol % particularly preferably of 20 to
50 nol % Preferably, the inventiop,p onethercarbonate
polyolsﬁ%onprising a term nal é@ é?&@ghéﬁ*at | east two aIkerne(VH)
oxi des, 30 characterized in that the nmean length of the term nal

m xed bl ock of at |east two different al kyl ene oxides is from2.0 to
20. 0 al kyl enewbstede units, particularly preferably from2.5 to 10.0

al kyl ene oxi units sed in each case on. one OH - 19 - group of
the pol yet heﬁ@aﬂ%éﬂ%ﬁtécp %@Pyem or e FRglataoRs SioBo st eoaalcygtpesf%g Fe(ID),
according to i t a

21yl ene-oxi dea PG 8ETS KB ORIy i “NAGEE RRTEF bt RAah SRR $D.
80 ny KOH g, *ﬁsavouandna(r\r)y MY exfeﬁaraal:by )beﬂfg at'fe mn@h@talmﬁenmﬁromeggmﬁp
Optionally, these polyethercarbonat accordlngkto t he

i nvention carFOSYH{sHIEs OQ)M@I)aFRQD%HBpo@Dei@Q agd NIB: end of the
chain, said biqg ‘&efe%ﬁ' ﬁ&'nntgﬂ E)IEFTFOrI‘ aloé %loln?QEe ?#de% Xpr Cfmg alkali

ethylene oxi de units, partlcu ar pre era prop

units. The naaaalse(ngtntoma*s KhRa )mﬂdauadliﬁweane notale €. & IBalk Mg’ 1 O 197,
end of the chai,n is preferably 2 to 30 al kyl ene oxide units,
particularly B¥ekerably 5 to 18 al kyl ene oxide units, based in each

case on r opat e | exi hl.e .. .

poIyure%ﬁaneq$bgﬁ%HBT@ﬁ?éﬁe Ebe?&?ﬁé&?%§é§@5 ﬂgd%égédggmgﬁgnggggs(L&
- for the produtidrizie, ehlokidex bingidolodidedt hpdiexitioasm aed, t darton@feQ $$anate, thio-
density according to DIN EN | SO 3386-1-98 in the range fron? 10 kg/n8

to 150 kg/ n8, cysn@ees%agam,rlmﬂmomnﬁtﬂ ﬁﬂgbwlaie,mldcgp ate gpdinirate; an

conpressi ve st th ac or di 3386:- 1-98 i,n he r

compressive, oL R aERRLA 10 2R EN SO, S8R, b el 0B

reacting 20coRggeRrcirénicA®} ¥&itraf;Qf WrefeiBR) 1 CONPbY &1 W& preferably 4, 5 or 6; ¢
25 preferably has the value 0.

Examples of suitable metal cyanide salts are sodium hexacyanocobaltate(11l),
potassium hexacyanocobaltate(Ill), potassium hexacyanoferrate(Il), potassium
hexacyanoferrate(1ll), calcium hexacyanocobaltate(Il) and lithium hexacyano-

30 cobaltate(TII).



Al 100 to 10 parts qé wei ght, preferably 100 to 50 parts b¥ meight
particul arly WPPHEBM 100 parts by wei ght (based on t he PSHAPEH2{eM02
parts by wei ght of conponents Al and A2),4af pol yethercarbonate

pol yol having a m xed bl ock of at |east two al kyl ene oxides at the
end 25 of the chain, characterized in that the term nal m xed bl ock

conprises a mxtur f,propylene .qxi de (PO and ethyle esﬁ%{(;de @)

T ol ar - r dire ety fayo S GSEE amabi StinTg bl are
preferably O dehplndadfcenbi] WRkalt (Viltpsed on t he sum of the

parts by wei ght "of conponents Al and A2), of 30conventional polyether

pol yol , conponent A particularly preferably being free of

conventional polyether polyol, - - .b to 25 parts by weight
preferably 2 to 5 parts by wei ghtl\dﬁa}i{s?%@:?\gmfzt he sum of the parts 6}’111)
wei ght o§ conmponents Al and A2), of water and/or physical bl ow ng
agents, A40.05 to 10 parts by weight, preferably 0.2 to 4 parts by
wei ght (basedyz@e the sum of the parts by weight of conponents Al and

A2), of auxiliary substances and additives such as a) catalysts, b)
sur f ace- act i Vd iaasidafingddn &wonudde (FgeéMDs or flane retardants, and

10AS0 to 10 Fts I referabl,y O to 5 parts by weight (based
on the sum of” ﬁ@?ggﬁﬁ\%lgggﬁﬁﬁmﬁgﬁngonponents Al and A2), of
conpounds  hawj, &g 3* HAGYAD M 8areAed ar¥ QOB IR tid AFTbldMnERI ByileQorRind
wei ght of 62 - 9, with congonent B conpri sing pol yi socyanat es,

alc

15t he pt&par a'siel@ntréréka;llyglqutr e at an index of 50 to 250, preferably
of 70 to 130, particularly preferably of 75 to 115, and

Preferably:

x=3,xX=l,y=6andz=2;

M = Zn(1I}, Fe(1I}, Co(Il) or Ni(Il); and
15 M’ = Co(Ill), Fe(Ill), Cr(III) or Ir(TII).

Examples of suitable double metal cyanide compounds a) are zinc hexacyano-
cobaltate(IIl), zinc hexacyanoinidate(Jll), zinc hexacyanoferrate(Ill) and cobalt(II)
hexacyanocobaltate(Ill).  Other examples of suitable double metal cyanide
20 compounds can be found e.g. in US 5 158 922 (column 8§, lines 29 — 66). It is

particularly preferable to use zinc hexacyanocobaltate(III).

The organic complexing ligands added in the preparation of the DMC catalysts
are disclosed e.g. in US 5158922 (cf. especially column 6, lines 9 to 65),
25 US 3404109, US3829505, US3941849, EP-A700949, EP-A 761 708,
JP 4145123, US 5470 813, EP-A 743 093 and WO-A 97/40086). For example,
water-soluble organic compounds with heteroatoms, such as oxygen, nitrogen,
phosphorus or sulfur, which can form complexes with the double metal cyanide
compound are used as organic complexing ligands. Preferred organic complexing
30 ligands are alcohols, aldehydes, ketones, ethers, esters, amides, ureas, nitriles,
sulfides and mixtures thereof. Particularly preferred organic complexing ligands are

aliphatic ethers (such as dimethoxyethane), water-soluble aliphatic alcohols (such as



al | the parts_b ht of components Al to AS in the present at en
application b¥] Fﬁﬂigkg?%d so that the sumof the parts by W& ma@ﬂMOZ
conponents Al +A2 in the conposition is . }8Q. 20 Preferably, the

pol yet her car bonat e pol yol of conponent Al is obtainable by the
above-descri bed preparative process according to the invention.

() and (i1) aREokcBRERRT: b¥febsroeesy ey ) " a -

illustrated apguesidn aﬁ@miﬁahymbwym 615‘%nﬂrc@ﬁ‘®%§nt{s(1fonﬂfrl%9%r6dm alif¥@itic or
pol yet her car bonat e pol yol s. Conponent A2 OThe starting conponents

of conponent ®2loaliphatisnetber igonws pol ybphvep lrmlrwlsgmups (®gmsthyfene hgycol

i ti , t god

oo RSS2 DRk SR R0-B aNEhE R AT %, Bhe B oo
conpounds W tonsrddihyl &BECHd 'B%Ethyla%ké’tﬁnéﬂ{éiﬁ%%“ B BarticuBirly preferred
pol yether polyols with a hydroxyl nunber according to DI'N 53246 of >

15 nmy KOH g taganig@ompldk@ dgaplsedrersglsciedofrom @@ ommik@Hegmpourkls Hommhe

KOH/ 5Start Z it f-acti t
that Car o uoedtPs SoRBLOR R SR ! yRE huRSoryBr YA BN Haganethyl
funct i onal i t 1289622 Ociflyieht CEBEADI ok reAebidfid etﬂr@ Sha' b FATOHAKEE

are preferably hydroxy- functl onal . Exanpl es of hydroxyfuncti onal
starter conpaouettisnadr e propyl ene gl ycol, ethylene glycol, diethylene
gl ycol, (gr propyl ene glycol, 1, 2-but anedi ol, 1, 3-but anedi ol ,

1, 4- but Hhedi ol , hexane- 10 diol, pentanediol,

3-nethyl -1, 5- @Eﬁ&ﬁﬁ dbRd or Indid- QcQHﬁEﬁﬁgddo ¥ 588 the foll ow1r1g classes of

tri met hyl ol propane, "t ri et hanol am ne, pénta ryt rito sor
sucrose, hydrc@qmoruodheare pzyed)naiﬂle@mjarat]pﬁ&cﬁrt}m Byic cdtta]srpheptdyetﬁers polyesters,
bi sphenol A, 5-trihydr ox%benzene condensati o roduct s

f or mal dehyde Waﬁ:}?@ﬁfﬁﬁ poixpliHicAe %Y"O@Jrsé %ﬂl%ﬁtFr%oPr‘pr?ﬁlé ‘et bl%flymdyl
|
PTG SR A I S

et hyl eng5 oxi dagrypc agytcensaaloiciadil), lpalyacbyltoylitﬂh:e @olydikydr a2ryBatét yobyagkyl
oxi de, and styrene oxi de. Preferablﬁ/ yl ene. oxi de and et hyl ene
oxi de are addéethagyleis. PeRVINYSrmeHy &th@r,r R‘etwmbrharhytx ether, at)otrr\r%tythraéeere

20 successiv epo\nyllll 1 dahcgoct)l% lr(?@sogff' IR- ﬁkﬁg{pﬁﬁ‘oﬁlﬂ ng\x ﬁ)u{l}rl}?'}ﬁoqﬁﬁﬁé AE agryllc

t he products ‘prepare er chal n

structures. Rictdypblvitiyt hn@h}hylmm& olydé-virydsiesoB) polglridictaetd-aestyrenc),
e.g. by increased concentrations of primry end groups, |npart|2§1an

advant ageous Q’@é‘c}f@nW@éctﬂq}Y%l@ltrﬁlmWésssﬁﬁlelﬁs acls @pfpardels  Amhydride
/ :
B e DU 9P ATNSc08 Ao, SPIRUIET AR, ghspsices

Exanpl es of p sr ca S use
hi ghl'y vol at ldaﬁodﬂtﬁzﬁ@ﬁbﬁl Saidys toAnAshydric alcohols, gallic acids or their salts, esters or
amides, cyclodextrins, phosphorus compounds, o,B-unsaturated carboxylic acid

esters or ionic surface-active compounds.

25 Preferably, in the first step of the preparation of the DMC catalysts, the aqueous
solution of the metal salt (c.g. zinc chloride), used in stoichiometric excess (at least
50 mol%, based on the metal cyanide salt, i.e. 2 molar ratio of metal salt to metal
cyanide salt of at least 2.25 to 1.00) is reacted with the aqueous solution of the metal
cyanide salt (e.g. potassium hexacyanocobaltate) in the presence of the organic
30 complexing ligand (e.g. fert-butanol) to form a suspension comprising the double
metal cyanide compound (e.g. zinc hexacyanocobaltate), water, excess metal salt and

the organic complexing ligand.



30Conponent A4 ;ﬁbSt nces used as conponent A4 are auxiliar
subst ances ang® b%’&“??i‘és such as a)catal ysts (activators) PC¥{EP§(§2{06%?2
surface-active additives (surfactants) sugh as enulsifiers and foam
stabilizers, especially those with | ow em ssions, e.g. products of

the Tegostab(r) LF series, and c) additives such as reaction
retarders (e.g. acid-reacting substances |ike 5hydrochloric acid or
organic acid halides), cell regulators (e.g. paraffins, fatty

al-cohol s or diigesdayhip @oipldxMeanemt, cali l@RBdeht irthe Sqédus, solutRABT the metal
retardants (e. ricresyl phosphat et)b agei ng and weat heri
ithe

stabili zers, %ﬁé@é&%ﬁh@@pou&ﬁ@tm methl losanidy $adispaitiitacglg§5émm@§ﬁly
fill . g. i | f i | guhr .. bl agk it hal k d
ol case ageni'® T poPEy i 4 Pedalaind of b dnlitho fLSaTak ko A

optionaliy tqthes be@dfotnd aantaRbLY tedfmex BRSE&uEORIsRuttbnsiof thEmdtd) sBP@nd
389, pages 18 - 21. O her exanples of auxiliary substances and

addi tives thanetal syopds salalang the breavisechreppciogi ligand| yithcdgenin ggitation.

the inventio and..detai |l s of .the node. of use, apd node qof tiopn of
hese auei | AP3RRILeR: sedisicm forid: i lheofi 2P BofFr fisal B Shother
Kunst st of f - Haghiehng ¥ehpeRnlhe 12864 hietbridly GeinORkéEIn a mixture with water and
Car | - Hanser - Ver I'ag, %\/Llni ch, 3rd edit?on, 135393,%.9. on pages 104 -

127. Pref er r edtgone apypplesingrligand.i phaefeored pracedury femdanering( @it ghe first step (i.e.
trimethylamne, tetra hyl - 20.butanedi am ne ycl oali phatic .
tert arlD am EE Ry O UE MBSt BRI SibebHoTRons HRRE BerLmIARY
ethers (e.g. [GeRRLIY RIHRAGEENs dREDBRd 3NWO-A 01/39883, , ,

N, N, N-t ri net hyl - Nhydroxyet hyl bi sam noet hyl ether), cycloaliphatic

am no ethers (e.g. N-ethylnorpholine), aliphatic am dines,

cycl oali phatic am di nes, urea,.urea derivatives (e.gQ.

ani noal kyl ur dAshe oot iePe FitispltioRRtAtS oM B, Bpaursgr of the catalyst
( 3- di met hy!| ATBOROR! @RhadAR) WoRR ARpLlsorl & SRS bE nfwn techniques
di butyltin oxide, dibutyltin difaurate, tin octanoate). Particularly
pr ef err B catsatlyss eentnifmgatjanr@djltrai@a deri vati ves and/ or 30P) am nes

and am no ethers each conprising a functional group that reacts
chemcally with the isocyanate. The functional group is preferably a

hydroxyl group @ éﬁeﬂ%%@%h}boﬁgnéﬁ,c Rq&diedThie iﬂ{h‘éﬁ ashESH a third process
particularly - 23 - preferred catal ysts have the advantage o

exhi biti ng a sgpeatvith aedampedust phatononfathd ergaaki enmipkixéng digand (e.g. by

resuspension and then re-isolation by filtration or centrifugation). This makes it

20 possible e.g. to remove water-soluble by-products, such as potassium chloride, from

the catalyst. Preferably, the amount of organic complexing ligand in the aqueous

wash solution is between 40 and 80 wt%, based on the total solution.

Optionally, another complexing component, preferably in the range between 0.5 and
25 5 wit%, based on the total solution, is added to the aqueous wash solution in the

third step.

It is moreover advantageous to wash the isolated solid more than once. Preferably, a
first washing step (c-1) is carried out with an aqueous solution of the unsaturated
30 alcohol (e.g. by resuspension and then re-isolation by filtration or centrifugation) in
order e.g. to remove water-soluble by-products, such as potassium chloride, from the

catalyst according to the invention. Particularly preferably, the amount of



The follomnn may be nentloned as exanples of particul arl red
catal ysts: gw §% 1584y 1 ami nopr opy!l am ne) ur ea, PRI blodion
2-(2-dinethylanlnoethoxy)ethanol -17 -
N,N—bis(3-dinethylaninopropyO-N—isopropanoIanine,

N, N, N-tri net hyl - N-hydr oxyet hyl bi sam noet hyl et her and

used s compoheREa AR jp RERERSH ol Bt A R PP LR oposca

atons and a ng @6 Yotar sohgicahif tef fidwhshind 9tep Thﬁ&@ offce wasKlgs %99@; zsysmther
meani ng conpounds havi ng hydroxyl groups and/or anlnoﬁgroups and

t hi ol groups téﬁd'vrs;trwazshmgostw lsgﬁp@qéﬁsi o ef Bogblipes arpiorablis otrain ﬁligee tlmes

nyaonyl, 91 04 OB, ANEO P StBlDe R N B R

preferabdy 2 figibi aﬁ&ﬂﬁﬂl@é?%bﬁ‘fp[e&%?éédﬁ%&ﬁ%ﬂﬂ@ﬂﬁ”&a@l?QH&e @ tRSerPd.5 and
conpounds whi ch can be used as conponent AS are et hanol - am ne,

di et hanol ami rewt%r basethan dheatotahemount ¢fi wash sahwiboof glep ¢e 2Dl is uSedas the wash
exanpl es of conmpound onent., AS ar descri be n EP:
505 pages. 160NN S8 it st oR Ao M TR e J1oCe By arElerapeore to three

allphatlc cwﬁhggllphatlc aral i phatic, aromatic and heterocyclic

pol yi socyanates such as those described e.g. by W Siefken in Justus
Li ebi gs Annal en der Chemi e, 562, pages 75 to 136, for exanple t hose

of for a (1 5 refer
ond s I al { Dheisotae e bRt e Catidia hengllisal iR dsrpulveization,
preferably 6 4 df &aﬁ}&%neﬁmmlz@%l IMO@C'a%dW?Fé%&?fEPQEheEﬁ@' &80.1 mbar to
haying 4 - 15 C a referably 6 - or an arallphatic
hydr ocar bon rmmMmh@ehmmzﬁ@anmaQS C atons, preferably 8- 13 C atons.
- 24 - Exanples are polyisocyanates such as those described in EP-A O
007 502, pages 7 - 8. Preferred polyisocyanates are nornally those
which are re [ r -
i1 cocyanat o A any® BEEPHES 1 LRUNER e ME, ofatlss 0o AR RAon
pol ypheiyl polfywmtthty lsespengioh,ybs Gdyainal Giesudde asshtipsel drepariedeseribgd in
ani |l i ne- for §1ééﬁ gadensation fol |l owed by phosgenation ("crude

and po ?%P es having carbodiim de groups, urethane
groups, allophanate groups, isocyanurate groups, urea groups or
bi uret groups ("nodified polyisocyanates”), especially nodified
pol yi socyanatSep déri ved fron12 4 and/or 2,6- toluylene diisocyanate

or from4,4' - and/or 2,4 -dip | net hane dii socyanate.
Preferably, tIRetSpAlyiog @d%fﬁgf:@ éélmieélt af tl}ee‘&%?m’@ﬁea @aﬁw&%ﬂéﬂ%%@le

from thg, gr Olit%dé ht%:pggn% okided dp—.‘b 2i85deq! AV Ig nrglx(?ﬁﬂes(ﬁcé(tafé%etw oHaitfetent

2,4 - and 2 ane ocyanat e,

poI yphenyl polanfsﬂérh:ycb}eﬂ@s el ybke eatdnNPOAR uiel it @ bel fiom 15/85 to 60/40,
Particularly preferably, the polglsocyanate used IS a mxture

conprising 4 mefera@bpﬁ@ﬁiylﬁé%‘i toatHY |P§f§@9@ﬁa®é polyethercgrhomatgynohid heeselting
di i socyanat e taé‘m s (YIE ﬁ%nﬁ)rlsn#ao% AR o‘h‘@ B2}, %’F@O%%thave 2 0prg gpPrHion

produce the F1eXi ane oans, feac S are réa
the one- stagd ppineee e/ gmymopm 1098 m6P% SRy preehant 6610 €eo Iﬁ@l-%

e.g. those described in
25
The mean length of the mixed blocks of at least two different alkylene oxides,
prepared in step (ii), is preferably 2.0 to 20.0 alkylene oxide units, particularly
preferably 2.5 to 10.0 alkylene oxide units, based in each case on one OH group of
the polyethercarbonate polyol.

30



EP- A 355 000. Details of processing devices which are al sQ sui tabl e

for the 20i nv‘gﬂt:’lﬂﬁzﬁmﬁ“é descri bed in Kunststoff-Handbuch, 961%’?@ qlpz
edited by Vieweg and Hochtl en, Carl-Hansgg--Verlag, Mini ch 1993, e.qg.
on pages 139 to 265. The flexible pol yur et hane foans can be produced
as foam noul di ngs or foam bl ocks. The i nvention therefore provi des

processes for i tha

fl exi bl e pol yIl).lrlg % ]E oFE er%herca u(():%e1 15’3(/)%0 reouﬁ%gce%@essep t(ﬁg cfoirrg%smgea
pol yur et hane ﬁlg@mbmcqzcdtsea@f wtd akyleh@oﬂabsg theed Han@okpainmmy bdD0ass KOH/g
produced by these processes, the use of the flexible polyurethane

foanms for theopfoazKQys, pﬁrtmﬂ@rﬂ)dpm@gablmﬂ% e ety gitorigsme Mgl ves.
The fl exi bl e pol yurethane foans obtainable according to the invention
have e.g. the follow ng applications: 30furniture upholstery, textile
paddi ng, 5 mat tgwesEEp, car seats, head supports, armrests, sponges and
conmponent parts. - 25 - The i ndex i ndi cates the percentage ratio of
the anmount of Optswellanée @recssuatdoyding sy thednyénsiontfor diei prparatian efpelpether-

i.e. the anmount, of . i s anat CO cal cul ated for conversion
of Cihe o o saaais oS e s AT sE8 oiadhr e Loea)
(cal cul ated amountpf 'tﬁ@@b{ﬁﬁ%ﬁcﬁ")e]polsge%ér&a}%onate &ﬁrol VERPERh RS m-ﬂl';% block,

present invention is illustrated in'greater detail wth the aid of
the fol I owi ng Exanpl es,resuitingirom stére(inzis exicalied wiih aalabcrybnp@m@msrefmddy
have thf:qfol | ow ng neani Iggs an sour.

es o
trifunctional polyether IPWHY Heim 5 LH%H%QF%& P%C%ﬂk@‘_?fgrably with

prepared by the DMC- catg bﬁ @&@lg@xyl ation of glycerol wth a mxture
of propyl ene oxi de and ‘ethyl ene oxide in proportions of 89/11, and
W th approx. 8 rml % of primary OH groups 10A4-1:Tegostabe B 2370, a

preparatlon ano d|f|ed si | oxanes from Eyoni k | dsch
s D Addocat oTtEds hegSaL g Qfé‘lﬂr’é?g\(@ © K i TEPRSTH & SoR AU MRS E%W

SO, a tin Cat@'%%‘lkﬁlé&@x@@ﬁﬂ%bﬁéﬂ;@uiaﬂy preferably 5 to 18 alkylene oxide units, based

15 in each case on one OH group of the polyethercarbonate polyol. The reaction
according to step (iit) can be carried out e.g. in the presence of DMC catalysts or else
in the presence of acidic catalysts (such as BF;) or basic catalysts (such as KOH or
CsOH). Preferably, the reaction according to step (iii) is carried out in the presence
of a DMC catalyst.

20

Polvethercarbonate polyols

The invention thus also provides polyethercarbonate polyols comprising a terminal
mixed block of at least two alkylene oxides, preferably a terminal mixed block of
ethylene oxide (EO) and propylene oxide (PO). Preferably, the molar ratio PO/EQO is
25 from 15/85 to 60/40, preferably from 15/85 to 40/60. In a preferred embodiment of
the invention, the polyethercarbonate polyols comprising a terminal mixed block of
EO and PO have a proportion of primary OH groups of 10 to 90 mol%, particularly
preferably of 20 to 50 mol%. Preferably, the invention provides polyethercarbonate
polyols comprising a terminal mixed block of at least two alkylene oxides,
30 characterized in that the mean length of the terminal mixed block of at least two
different alkylene oxides is from 2.0 to 20.0 alkylene oxide units, particularly

preferably from 2.5 to 10.0 alkylene oxide units (based in each case on one OH



TDI-1:a m xtu C ising 80 wt% of 2,4-toluyl ene diisocyanate and

20 wt % 150f 2, -%@%P%ne di i socyanate, with an NCO cont et 1P 24g/040102
Wt % TDI -2:a m xture conprising 65 wt % of- & .4-tol uyl ene diisocyanate
and 35 wt % of 2, 6-toluylene diisocyanate, with an NCO content of 48.3
wt % The anal yses were perforned as follows: 20Dynam c viscosity: MR

51 rheoneter 0 I ndi t oDl 3019 r oxyl .
munbor - accor a8 o o CPalka e BB RAESBRRT bR ROyt Yl S Hoconding
det erm ned acwothdiifgerttion RobpeENingSOmREObbeRBf at least tﬁ@@lkgmrc&ﬁ%b\lﬁve a
strength was determ ned according to DIN EN |1 SO 3386-1-98 (a

§ t 2540%
def or mat i on ak¥dspxyl 1numbsic pegferatiye of etk ime KW antn HOanae gamedisukarly
break were deferni,ned cor.di o Pl N SO 1798. The proportion of
CQ2 i ncorpora réafc‘f’\r"flbﬁyf)}tle Irngslg(;)ﬁlg%%é) 6p0(?]?1§ er®car bonat e pol yol was 30
determ ngd by 1H NWVR (Bruker, DPX 400, 400 MHz, pul se program zg30,
wait time dl: 10 sec, 64 scans). Al sanples were dissolved in

deut er at ed chPptetiablym thayse pobletheegarbaneteo pahiobs dceording 164 KpRinvention can
(relative to TM5 = O m.p,ake as.follows: - 27 - cycl.ic carbonate. .
(Formed o a SUTBREUREY WRicher Suds bl At i o Gt iaib pfEp B8R Biising
(resul ting freereaPT ﬁb?ﬂbﬁ’@ ok e 05 POhPleRE oxMel Bt HaWedulBIC BIcRRAR, Sof
polyol) with resonances at 5.1 to 4.8 ppm unreacted POw th

resonance at pPopylopnpxigelupis.ndhe pesapdéngth ofsuaki 2 hangtaliyhersroadeablodk at the

car bon dj oxi de ith resonances,at. 1.2.to 1.0 m_ 51, 8-oct anedi ol
(Foor pih ot ectikohd sh@R aRETRRE % o 7Bkt p Rt BB teferapty
to 1.52 ppm fheg AMyRhe RXRROUHiisOBasell iR QhdtTBAsei FCHPOLRERMN CRIRO PallySther-
in the reaction mxfure is cal culated as bel ow accordi hg Fo formula
(XI'), using témebdmld myolg abbrevi ations: 10F(4.5) = area of the
resonance at 4.5 ppmfor cyclic carbonate (corresponds to one H atom
F(5.1-4.8) = area of the resonance at 5.1-4.8 ppm for

pol yet her car bepahe RN UehaddhghpRE H atom for cyclic carbonate F(2.4)

= area of the resonance at 2.4 ppmfor free, unreacted PO

15 Preferably, the invention provides a process for the production of flexible

polyurethane foams with a gross density according to DIN EN ISO 3386-1-98 in the
range from > 10 kg/m® to < 150 kg/m®, preferably from > 20 kg/m® to < 70 kg/m’,
and a compressive strength according to DIN EN ISO 3386-1-98 in the range from
> 0.5 kPa to < 20 kPa (at 40% deformation after 4™ cycle) by reacting
20 component A (polyol formulation) comprising
Al 100 to 10 parts by weight, preferably 100 to 50 parts by weight,
particularly preferably 100 parts by weight (based on the sum of the
parts by weight of components Al and A2), of polyethercarbonate
polyol having a mixed block of at least two alkylene oxides at the end
25 of the chain, characterized in that the terminal mixed block comprises
a mixture of propylene oxide (PO) and ethylene oxide (EO) in a
molar ratio PO/EO of 15/85 to 60/40,
A2 0 to 90 parts by weight, preferably 0 to 50 parts by weight (based on
the sum of the parts by weight of components Al and A2), of
30 conventional polyether polyol, component A particularly preferably

being free of conventional polyether polyol,



15F(1.2-1.0) a of the resonance at 1.2-1.0 ppmfor poI

pol yol F(1.6- ‘1’0%2?"163%&4% of the resonance at 1.6 to 1.52 EWFQ)‘F’“"‘OZ
1, 8-octanediol (starter), if present -Daki ng the relative
intensities into account, the polyner-bound carbonate ("linear
20carbonate” LC) in the reaction m xture was converted to nol %

di f -4.8) . F *100
DS, 1. 8) + F(23) 205535 Bty bY Jeiehsrthepgbubd o ZlpartEiy WaSant thgssa on
The proportion by wei ghthe i ot pafts B t o Mok PAN G Aiacowafer

the reaction m xture was cal cul ated acco ing to formula (XI1)
[F(5.1-4.8) - F(4.5)] anﬁo:ngwcalfblm@mgf@g«mt; WD

o S Ry DAL 5

F(4. 5)] 102 + F(4. 5) Sn #e2sum FlfAhéd hpatts B§ weiliE3of® cdthporni- ﬁn* a8, of
0.25 * F(1.6-1.52) * 146 5 (XI11) Thefac or 102 results fromthe sum

of the nol ecul ar wei ghtaxgianOgbstamctsemd| additives givh a44 g/ nol ) and
propyl ene oxi de (rol ecular weight 58 g/nol), the factor 58 10results

fromthe nol ecul ar wei gt of® Y1 ene oxide and the factor 146
results from b) surface-active additives and
c) pigments or flame retardants, and
10 A5 0 to 10 parts by weight, preferably 0 to 5 parts by weight (based on

the sum of the parts by weight of components Al and A2), of
compounds having isocyanate-reactive hydrogen atoms with a
molecular weight of 62 — 399,

with. component B comprising polyisocyanates,

15 the preparation taking place at an index of 50 to 250, preferably of 70 to 130,

particularly preferably of 75 to 115, and

all the parts by weight of components Al to A5 in the present patent application

being scaled so that the sum of the parts by weight of components A1+A2 in the

composition is 100.

20
Preferably, the polyethercarbonate polyol of component Al is obtainable by the
above-described preparative process according to the invention.
Component Al

25 The preparation of component Al according to steps (1) and (ii) and according to
optional step (iii) has already been illustrated above in connection with the process
for preparing the polyethercarbonate polyols.
Component A2

30 The starting components of component A2 are conventional polyether polyols. In

terms of the invention, conventional polyether polyols are understood as meaning

compounds that are alkylene oxide addition products of starter compounds with



t he nol ecul ar_wei ght .of the 1,8-octanediol starter used (if present).
The proporti oWW%?%%t (in w9% of cyclic carbonate (CCPFT&V?IH@&OZ
reaction m xture was cal cul ated accordi ngito fornmula (XIV): 15 F(4.5)
* 102 cc'-* 100% XIV) 20the val ue of N being cal cul ated according to
formula (XIl11). To calculate the conposition based on the polyner
conponent (copsi sting of. I her. pol yol , .synthesi zed.fro tarter
and propyl engi]%%‘l%lélém ﬁrclilﬁgg)%y ?Y]r?g%%? t|0\%nast ?Ignp ()slyée/tg%r ROZW%%&V 1%'1 %?&érﬁm&umber
C-free condideh@itfy toaDIN sﬂw@@nsaﬁgﬁm{@ 8¢ 8(0hg KROHRY HréresmbRest > 20
fromstarter, propylene oxide and carbon dioxide during the
activation st@pk é/lgifﬁéﬁﬂfaéé(QH/gt he presence of CO2 and during

copol yneri zation) fromthe values of the conposition of the reaction
m xture, the non-polymer constituents of the reaction mxture (i.e.
cyclic psopyl Shgerc@matie vahdzarwithyreagivethyrRy | £a8s Mt dfe REQS &t the
were arithnmetically elimnated. The proportion by weight of 30

car bonat e r epwavemynanpalgether pohwelpeiugBy hevecaingomatidesaf] 3/l 6, ywagferably of 3,

converted to a.proportion b i ght of r hon di oxi de megns aof the
Factor B = adrelhERaRY hobindCard Brorfan R T Bicng) HrRites of ydid3S-
pol yet her car bpR@tdhaP el RnfHolRlddatd Z86pyichet BEcHI Chwléﬂeoglﬁal,_t&i@thﬂene
pol yet her carbonat e pol yol nolecule formed during the ‘copolynerization

and opti onal | glyeohediprapyleatighycost bpdutancdiod hi-dutmediobfl £batapediel, hekane-
35 propprtion.of the . yet her car.honat e pol. yol l ecqul e resultin .
From tnd) st artigh povatedtgly . RN R Perialialy) LIPS hraRedinE  ebisgilort
of the start gpetph SHRK] i didckas ABGui

taken into accggsr(ll?[bﬁere)’. g?e\t/li\ba%g%%g?élj’ 39532%7%%%%5%%’6%%5%91 h§9 - e,
?Et erk m ngI[D iXo Lpggcﬁcagdqholmtm(lzimlo?@phbmm If bipglj_hemg]r yﬁ,Cl;B,@rtdh]E]xkoxjd;enz&ﬂeNﬂﬁ

r uker ,_deut erochl or of.orm : o,determ ne the content o

primary OH griodf@isaief RofiFE Hérfé’g?ﬂﬁlé‘ﬁ%)fdé aatdt g0lg jasiamfiye, &f urea which
peracet yl at ed,omihige fridhilypyy %?_Quﬂ%.e rlé‘fégirré’ﬂe@aﬁo!é)ﬂ& J% @g&él%(l) oﬂrﬁﬁéﬁﬁgﬁiﬁfane

this purpose: 9.4 g of "acetic anhydride p.a. acetic aci
p.a. 1006 mM ofs tixystartireempoand. 10For t he peracetyl ation reaction 10 g
of pol yet hercarbonate pol yol were weighed into a 300 mM ground-gl ass

Erl enmeyer flask. The vol une of peracetylation m xture depended on

t he OH nunber e 3 o) I t

nunber of t heE%ng{l/ée}t ﬂggg‘)ﬁﬁ%%g%n%o@%% E%i %‘S‘er%%%’g‘g&éy tpg(t’ﬁ%neng%rd gs_it1 2
tens digit (Hasdehd oxidnat?,t-batylar okidegant stpehy exider Eeeférablal gropgkyoblide
10 mM of peracetylation, 15 m xture are then added, per. 10 ng KOH g.
Accor di ngl y, ¥grethxlensppdde iy ddedto fhe sraghion muxtyre ditiduallynay a Teierise or

Zg' tlhﬁg éta Ogv ;sﬁﬂwsﬁvair. PR R BRVRAL ROARSCaOh¥REed ™t By SN URE froblicts

prepared comprise polyether chains with block structures. Products with ethylene
oxide blocks are characterized e.g. by increased concentrations of primary end

groups, imparting an advantageous isocyanate reactivity to the systems.

25 Component A3

Water and/or physical blowing agents are used as component A3. Examples of
physical blowing agents used are carbon dioxide and/or highly volatile organic

substances.

30 Component A4

Substances used as component A4 are auxiliary substances and additives such as

a) catalysts (activators),



After the addjt.i of glass boiling beads, the ground-gla

Er | enneyer f|‘3{§’|28%1£3 4rgovi ded with a riser tube (air cond§§£’§P%°15’8@1“2

the sanple was boiled for 75 mn 20 und@ge-gentle reflux. The sanple

m xture was then transferred to a 500 m round-bottomflask and

vol atile constituents (essentially pyridine, acetic acid and excess

aceti c anhydrj.de) Lstilled. of f  over eri od of t C

and 10 nbar (Ez;bsolQl{}?flts-:-fl%f'gi & cﬂdgﬁvg% a{sﬁ%tﬁctragtg dﬁuéz?lwaag € glr%SI I(Frgatagg foam

with 3 x 100 m  ofstaiiead) e¥Reially Olhuen ewitiSlows ehisigorR b.t pfdtatisvef i the

cases where the distillation residue did not 25 dissolve in

cycl ohexane) and vbigasteb® Idosesies.tanént s were renoved for 15 nm at 80C

and 400 nmbar (absolute). Volafile constityents were then rempyed from
Hordslie™, Ldordieasactng thPGRRRd

t he sanpl e fof one hourat 10 an r

the nol ag proportigasochiorRrdcibéyorditc 868 AHAdsY, det r&latBFs QbR Spdrafing Sfatty
pol yet her car bonat e pol¥ol, t he sanpl e prepared as above was dissol ved
%0

in deuterated 30 a¢nhersopordimathilpalysilgxaads)oypigmerts, NRs{uBisuKlame pitgcdants
400, 400 MHz, pul se progra 30 it tinme dl: .10 sec,.64 scans).
The. relevant " r esorbhodsesyT, HE Pherfirdee sl T eopgind Sbigiees A bizers
as follows: -30 -funBik@né ehdNedct@fostatipes@spintéat Gllese¢oBdadayivt Rifte,
group: 2.04 ppm net hyl si %nal of a peracetylated primry OH end

ar

group: 2.07 ppm kieselgphs whitgsbali) anrd wleageagenttary and primary
OH end oups is then worked out 5as follows: proportion of secondary
OH end groups (CHOH) = F(2.04) / (F(2.04) + F(2.07)) * 100% XV)

proportion ofrykd %ﬁﬁarglﬁh%cgi Mdﬁ@é@‘tl@dﬁhre:og{oﬁalgﬂo Ye sEd dofdmitintly
F(2.07)) * 1009 XVI) 10 In formulae (XV) and (XVl) represents the

area of the rasdesenbed atg. in BR-HPrA061332, pagepddh— 21. Other exaRpdgsariatuixdiary
of pol yethercaybonate polyol Al-1 by copo)ynerizatjon of .PO ,and 153CO
10"y of | DV Ry 8ol A Eies Bt Lo BOALY b O R PR BT ERoTnE to
01/80994) andpd GRS, A0 RBMY ST MSmbhé HEREE ARNALAPBF &Y R @R fR%1ary
polyol with an OH nunber of 235 KOH g were placed as Hfunctional

st art erlsubstsahgtexces and additives; ereptessrshedi in ddinssadi-tlandbuchedblwint V1§ edited
with gas netering devjce.. The r tor,_was, hegted.to 130C and
rendered i ner®? @y OFHEL éﬁ‘@é@éﬁ&f@@ﬁﬁ&%ﬂ?ﬁ gf eﬁﬂ%dgﬁgt%g'a%i’@)gﬁs 194 —
bar and subsegyent pressure release to approx. 1 bar. This process
was carried out 3 tinmes. 25 g of propylene oxide (PO were rapidly

nmetered into the reacjtor at 130C and in the absence of CO2. The start

of the reaction_was signalled by a hotspot and by a.pressure drop to
roughly the iPﬁFﬁerraﬁ C@I@%ﬁég fgpRtic ferhayy) amimes dg-2¢ Hamethylaming de&ipethyl-

25 dro 0g adst : . Loy I

e odbi ng S ciefEse) SRTorpngicterkiny el BB 1 AL LA BrichOlp
had been applalipHatico airtigo reglkeat ofe,g. Sdingtiodanti@owrayle ettepi ahidy NN MNtrrelethipl-N-
causing a hotspot after a _further wait tine. The carbon dioxide (CO2

pressure stardipxyethyibsgmizodting s8iee: ¢ pypinaliphitiooramianr 6thiess (Eegu a%tb%l'
in such a Waym&%ﬂ[)liﬁe'j,eﬁ{bh%a%neﬁgg%%amﬁﬁié Qﬁidﬂ{eg,sér%,%rea derivatives (e.g.

aminoalkylureas; cf., for example, EP-A 0 176 013, especially (3-dimethylamino-
25 propylamine)urea) and tin catalysts (e.g. dibutyltin oxide, dibutyltin dilaurate, tin

octanoate).

Particularly preferred catalysts are
o) urea, urea derivatives and/or
30 B) amines and amino ethers each comprising a functional group that reacts
chemically with the isocyanate. The functional group is preferably a

hydroxy!l group or a primary or secondary amino group. These particularly



30 dropped be t value. Only then was the renaini I

oxi de (387 g)%ﬂﬁﬁﬁ‘ﬁm. nuously into the reactor at app?’g&ﬁ{@&%mﬁ&%z
g/mn; after 10 mnutes the tenperature v@s | owered to 105C in steps
of 5C every five mnutes. Wien the WD 2012/ 163944PCT/ EP2012/ 060102
-31 - addition of PO was conplete, stirring (1500 rpm was conti nued
for a further d,th u I d

Finally, highly vg}) 1%#) Li.%g g%t?é’?[ ?S&%ﬁt tshewgg&e)ang%%aé]gt lég%ft?%n% ﬁlaegép?# rg Cted
by film evaporati omigrdiél sl @nieiof BehavRawl ti ng pol yet her car bonat e

pol yol Al1-1: 5Hydroxyl nunber: 54.9 ng KOH/ g Dynami c viscosity: 4115
nPas (25C) Cont ent of i ncor porated CO2: 12 8 Mt%II. Preparati on of

pol yet her car bgpa al.s th n e._0X] bl o .
on tfell wm Ay, be menh nga %n% L rf; l_y 11’6‘%’[’6‘1 catalysts:

10Pr eparati on of "¢ pol'ye bonate po

I mol /ol 5)  ( hﬁzﬁﬂmomfb@?laﬁmw‘)uﬂagl yﬁ(jl@fne@m)hgﬁaioeth@@)wﬂanﬁl W, N-bis-
were placed in a 2 | abor at or&aut ocl ave under _a nitrogen

at nosphere, h@a@l@@thyd)ammgmoahl& -Heproperdlppig. wi DRNA-tuioelnl-Hthydpixgethyl-

t t f t f b bsol ut 68. 8
o an e | Blpiinphielies b sRuRlf M SaSbplatyd’ (2000 VL) 08

over a period of 5 mnutes, with stirring. After a post-reaction tine
of 90 mnutes, highly volatile constituents were renoved by heating
at 90C for 30Cempoment Ainder vacuum and t he reacti on m xture was then

Co0 e 48 ORI, A nal D5t aRbobtiont SR B8 o onaspp rnetive
Dynami ¢ Vi SCOB}drygen3dfs HRASa (&ﬁ@ﬂa@n&gm o082 R i3v8r YTﬁlﬂeQ{r@lﬁﬂéersl%od as

nmol % Prepar ation of polyethercarbonate polyol Al-3 (PO =
70/ 30 | nol / noinkaning (cooyporndss baying 3g8raxybigroursyatdier aeinso getups pmuldyml thiol

Al-1 were placed in 21Iab ratory a ave unde nitro
M mbspnerc oty ndof sgeoauh Shihy atetabha ComPRTHE, Fofs, Ry grows

tenmperature fﬁfd/&%ﬂh@gﬁ' a{vhﬁhpgﬁﬁl%sdércﬁaﬁfex@en@leﬁa& (ﬁ'é‘@ﬁﬂhﬂé @Qentﬁ These
m xture of 46.1 of PO and 15.0 g (0.340 nol) of "BO was

t hen nei&red ¢m11}mlmﬂe nDBaidfyoha\@tZ to 8, preferably 2 to 4, 1socyanate -reactive hydrogen
atoms. Examples of compounds which can be used as component A5 are ethanol-

amine, diethanolamine, tricthanolamine, sorbitol and/or glycerol. Other examples of

compounds of component A5 are described in EP-A 0 007 502, pages 16 — 17.

20 Component B

Suitable polyisocyanates are aliphatic, cycloaliphatic, araliphatic, aromatic and
heterocyclic polyisocyanates such as those described e.g. by W. Siefken in Justus
Liebigs Annalen der Chemie, 562, pages 75 to 136, for example those of formula
(IX):
25 QINCO)n (IX)
where
n=2 -4, preferably 2 — 3, and
Q is an aliphatic hydrocarbon radical having 2 — 18 C atoms, preferably 6 — 10
C atoms, a cycloaliphatic hydrocarbon radical having 4 — 15 C atoms,
30 preferably 6 — 13 C atoms, or an araliphatic hydrocarbon radical having

8 -- 15 C atoms, preferably 8 — 13 C atoms.



1

30130C over er i O%PE% 5 mnutes, with stirring. After a
post-reaction L 0 mnutes, highly volatile consti t BER{ES2Qlg(0g0102
renoved by heating at 90C for 30 -32 - -m4nutes under vacuum and the
reaction m xture was then cooled to roomtenperature. Analysis of the
resul ti ng pol yet hercarbonate pol yol Al-3: Hydroxyl nunber: 45.1 ny

groups: 1 s EREn e RhiRe S et Reess BahaPe Burb URAY 0% wepesy -

= 50/ 50 [nol /8Dl PleferdetD palylbcpahitethe moahBon e PAi¥R lard tealiilpedRilable in
placed in a 2 1 |aboratory autoclave 10 under a nitrogen atnosphere,

heated to 130@JeH. eiger-dstanf geetplyilens diisoeyagaie and anyi deskwethpexiarearod these

for 30 mnutes_at_ a. sure of 0.1 b absolute). A mxture of 26.4
o (0 454 ol sigRtd BREISHOGo iy bbb f Bt ety Mudh e Bofpitbata
i nto thesreachohanifine ¥3@al@hele doR@ksRtbnOfolwWEINY PhosgéhitibnS tichideNBIDI™);
After a post-reaction time of 90 mnutes, highly volatile

constituent s andr polyiseevangtcpyhdvieg icathodiimdiyC gfaips 3 OretBarien grovps,u pldephanate
vacuum and the reaction mxture was then cool ed Iotroomte erﬁl re.
Analysi s of (98 et ARG oIS Bor B57 LERUTe BoPYET RPN LyRIHIH ol
number: 44.7 iﬁ&;y@%g),%;p@mny VSRR pBlyib3BRhattRasritvé® Gom OCANLRNE: 0f6-
primary OH groups: 29 nol % Preparation of polyethercarbonate pol yol
Al-5 (PO E0 =oBglene dinsicyansid Yor #om 4,461 apdby et Helipkenploneihanepdiisooyanate.

Al-1 we | aced i.n 2 | abor at ory, aut ocl ave under nitrogen
Simospnife” raatattly dnd achesaah kSR B fanibricoRned st SR erou
25 tenperat Ur&)rﬁ}ﬁ’fsir%oz 3 z{HéItZ?@t(ﬂhyl%né)&i%%%%b[nﬁte?ﬁ,dﬂ- 4 4bahg Qmﬁihlé;éﬁ)neﬂéne
m xture of 22.5 g (0.387 mol’) of PO and 39.8 ¢ (0.902 nol) of EO was
then netered diispayanhte, redqrodyphanylpey@etydmeap@eisbgunatt Gpolynudes, MDI”).
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30tenperature.” Analysis of the resulting pol yethercarbonate po
Al-5: 15 polymethylene polyisocyanate.

To produce the flexible polyurethane foams, the reactants are reacted by the one-
stage process known per se, often using mechanical devices, ¢.g. those described in
EP-A 355 000. Details of processing devices which are also suitable for the
20 invention are described in Kunststoff-Handbuch, volume VII, edited by Vieweg and

Hochtlen, Carl-Hanser-Verlag, Munich 1993, e.g. on pages 139 to 265.

The flexible polyurethane foams can be produced as foam mouldings or foam
blocks. The invention therefore provides processes for the production of flexible
25 polyurethane foams, the flexible polyurethane foams produced by these processes,
the flexible polyurethane foam blocks or flexible polyurethane foam mouldings
produced by these processes, the use of the flexible polyurethane foams for the
production of mouldings, and the mouldings themselves. The flexible polyurethane
foams obtainable according to the invention have e.g. the following applications:
30 furniture upholstery, textile padding, mattresses, car seats, head supports, arm rests,

sponges and component parts.
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pol yur et hane foam bl ocks The starting materials listed in the
Exanples in Table 1 bel ow were reacted together 20according to the
processi ng net hod conventionally used for the production of

pol yur et hane foans by the one-stage process. Surprisingly, the

fl exi bl e pol yuret hane foam bl ocks according to the invention
(Exanmples 4 to 6), in which polyethercarbonate polyols with a

term nal m xed bl ock of propyl ene oxide (PO and ethyl ene oxide (EO
inanmolar ratio POEO of 15/85 to 25 60/40 were processed, exhibited
a higher conpressive strength and a higher tensile strength than

fl exi bl e foam bl ocks based on a pol yether polyol (A2-1; cf. Table 1,
Conpar ative Exanple 1) or on a pol yethercarbonate polyol with a

term nal propyl ene oxide block (Al-2; cf. Table 1, Conparative
Exanpl e 2). Advant ageous properties in respect of conpressive
strength were achieved with pol yethercarbonate 30 polyols with a

term nal m xed bl ock having a ratio PO EO of 50/50 or 30/70 (Al-4 or
Al-5; cf. Table 1, Exanples 4, 5 and 6). Particularly advant ageous
properties in respect of conpressive strength and tensile strength
were achieved with a polyether- WD 2012/ 163944PCT/ EP2012/ 060102 - 34
- carbonate polyol wth a termnal m xed bl ock haying a ratio PO EO
of 30/70 (Al-5; cf. Table 1, Exanples 5 and 6).
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Examples

The present invention is illustrated in greater detail with the aid of the following
Examples, in which the materials and abbreviations used have the following

meanings and sources of supply:

A2-1: a trifunctional polyether polyol with an OH number of 48 mg KOH/g,
prepared by the DMC-catalysed alkoxylation of glycerol with a mixture
of propylene oxide and ethylene oxide in proportions of 89/11, and with
approx. 8 mol% of primary OH groups

10 Ad-1: Tegostab® B 2370, a preparation of organo-modified polysiloxanes from
Evonik Goldschmidt

A4-2: Addocat® 108, an amine catalyst from Rheinchemie

A4-3: Addocat® SO, a tin catalyst from Rheinchemie

TDI-1:  a mixture comprising 80 wt% of 2,4-toluylene diisocyanate and 20 wt%

I5 of 2,6-toluylene diisocyanate, with an NCO content of 48.3 wt%

TDI-2:  a mixture comprising 65 wt% of 2,4-toluylene diisocyanate and 35 wit%

of 2,6-toluylene diisocyanate, with an NCO content of 48.3 wt%

The analyses were performed as follows:
20 Dynamic viscosity: MCR 51 rheometer from Anton Paar, corresponding to DIN

53019

Hydroxyl number: according to standard DIN 53240

The gross density was determined according to DIN EN ISO 3386-1-98.

The compressive strength was determined according to DIN EN ISO 3386-1-98 (at
25 40% deformation after 4™ cycle).

The tensile strength and elongation at break were determined according to DIN EN

ISO 1798.

The proportion of CO; incorporated in the resulting polyethercarbonate polyol was
30 determined by 'H-NMR (Bruker, DPX 400, 400 MHz, pulse program zg30, wait
. time d1: 10 sec, 64 scans). All samples were dissolved in deuterated chloroform.

The relevant resonances in the 'TI-NMR (relative to TMS =0 ppm) are as follows:
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cyclic carbonate (formed as a by-product) with resonance at 4.5 ppm; carbonate
(resulting from carbon dioxide incorporated in the polyethercarbonate polyol) with
resonances at 3.1 to 4.8 ppm; unreacted PO with resonance at 2.4 ppm; polyether
polyol (i.e. without incorporated carbon dioxide) with resonances at 1.2 to 1.0 ppm;
1,8-octanediol (incorporated as starter molecule (if present)) with resonance at 1.6 to

1.52 ppm.

The molar proportion of polymer-incorporated carbonate in the reaction mixture is
calculated as below according to formula (XI), using the following abbreviations:
F(4.5) = area of the resonance at 4.5 ppm for cyclic carbonate (corresponds to one H
atom)

F(5.1-4.8) = area of the resonance at 5.1-4.8 ppm for polyethercarbonate polyol and
one H atom for cyclic carbonate

F(2.4) = area of the resonance at 2.4 ppm for free, unreacted PO

F(1.2-1.0) = area of the resonance at 1.2-1.0 ppm for polyether polyol

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

present

Taking the relative intensities into account, the polymer-bound carbonate (“linear
carbonate” L.C) in the reaction mixture was converted to mol% according to formula

(XD) below:

F(5.1-4.8) — F{4.5)
LC= £ 100 (XD
F(5.1-4.8) + F(2.4) + 0.33 * F(1.2-1.0) + 0.25 * F(1.6-1.52)

The proportion by weight (in wt%) of polymer-bound carbonate (L.C") in the reaction

mixture was calculated according to formula (XII):

[F(5.1-4.8) — F(4.5)] * 102

LC! * 100% (XID)

N
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the value of N (“denominator” N) being calculated according to formula (XIII):

N=[F(5.1-4.8) - F(4.5)] * 102 + F(4.5} * 102 + F(2.4) * 58 + 0.33 * F(1.2-1.0) * 58 + 0.25 * F(1.6-1.52) * 146

(XIII)

The factor 102 results from the sum of the molecular weights of CO, (molecular
weight 44 g/mol) and propylene oxide (molecular weight 58 g/mol), the factor 58
results from the molecular weight of propylene oxide and the factor 146 results from

the molecular weight of the 1,8-octanediol starter used (if present).

The proportion by weight (in wt%) of cyclic carbonate (CC") in the reaction mixture

was calculated according to formula (XIV):

F(4.5) * 102

CcC'= * 100% {(XIV})

the value of N being calculated according to formula (XIII).

To calculate the composition based on the polymer component (consisting of
polyether polyol, synthesized from starter and propylene oxide during the activation
steps taking place under CO,-free conditions, and polyethercarbonate polyol,
synthesized from starter, propylene oxide and carbon dioxide during the activation
steps taking place in the presence of CO; and during copolymerization) from the
values of the composition of the reaction mixture, the non-polymer constituents of
the reaction mixture (i.e. cyclic propylene carbonate and any unreacted propylene
oxide present) were arithmetically eliminated. The proportion by weight of
carbonate repeating units in the polyethercarbonate polyol was converted to a
proportion by weight of carbon dioxide by means of the factor ¥ = 44/(44-+58). The
data for the CO, content of the polyethercarbonate polyol are normalized to the
proportion of the polyethercarbonate polyol molecule formed during the
copolymerization and optionally the activation steps in the presence of CO; (i.e. the
proportion of the polyethercarbonate polyol molecule resulting from the starter (1,8-
octanediol, if present) and from the reaction of the starter with epoxide, added under

CO,-free conditions, was not taken into account here).
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Determination of the molar proportion of primary OH groups: by 'H-NMR (Bruker
DPX 400, deuterochloroform):
To determine the content of primary OH groups, the polyethercarbonate samples
were first peracetylated.
The following peracetylation mixture was prepared for this purpose:

9.4 g of acetic anhydride p.a.

1.6 g of acetic acid p.a.

100 ml of pyridine p.a.
For the peracetylation reaction 10 g of polyethercarbonate polyol were weighed into
a 300 ml ground-glass Erlenmeyer flask. The volume of peracetylation mixture
depended on the OH number of the polyethercarbonate to be peracetylated, the OH
number of the polyethercarbonate polyol being rounded to the nearest tens digit
(based in each case on 10 g of polyethercarbonate polyol); 10 ml of peracetylation
mixture are then added per 10 mg KOH/g. Accordingly, for example, 50 ml of
peracetylation mixture were added to the 10 g sample of polyethercarbonate polyol
with an OH number of 45.1 mg KOH/g.
After the addition of glass boiling beads, the ground-glass Erlenmeyer flask was
provided with a riser tube (air condenser) and the sample was boiled for 75 min
under gentle reflux. The sample mixture was then transferred to a 500 ml round-
bottom flask and volatile constituents (essentially pyridine, acetic acid and excess
acetic anhydride) were distilled off over a period of 30 min at 80°C and 10 mbar
(absolute). The distillation residue was then treated with 3 x 100 ml of cyclohexane
(toluene was used as an alternative in cases where the distillation residue did not
dissolve in cyclohexane) and volatile constituents were removed for 15 min at 80°C
and 400 mbar (absolute). Volatile constituents were then removed from the sample
for one hour at 100°C and 10 mbar (absolute).
To determine the molar proportions of primary and secondary OH end groups in the
polyethercarbonate polyol, the sample prepared as above was dissolved in deuterated
chloroform and analysed by 'H-NMR (Bruker, DPX 400, 400 MHz, pulse program
zg30, wait time d1: 10 sec, 64 scans). The relevant resonances in the 'H-NMR

(relative to TMS = 0 ppm) are as follows:
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methyl signal of a peracetylated secondary OH end group: 2.04 ppm
methyl signal of a peracetylated primary OH end group: 2.07 ppm

The molar proportion of secondary and primary OH end groups is then worked out
as follows:

proportion of secondary OH end groups (CH-OH) =

F(2.04) / (F(2.04) + F(2.07)) * 100% XV)
proportion of primary OH end groups (CH,-OH) =
F(2.07) / (F(2.04) + F(2.07)) * 100% (XVD)

In formulae (XV) and (XVI) F represents the area of the resonance at 2.04 ppm or
2.07 ppm.

I. Preparation of polvethercarbonate polyol Al-1 by copolymerization of PO and
[6[0)}
140 mg of DMC catalyst (prepared according to Example 6 of WO-A 01/80994) and

160 g of an anhydrous trifunctional poly(oxypropylene) polyol with an OH number
of 235 mg KOH/g were placed as H-functional starter substances in a 1 litre
pressurized reactor fitted with a with gas metering device. The reactor was heated to
130°C and rendered inert by the repeated application of nitrogen to approx. 5 bar and
subsequent pressure release to approx. 1 bar. This process was carried out 3 times.
25 g of propylene oxide (PO) were rapidly metered into the reactor at 130°C and in
the absence of CO,. The start of the reaction was signalled by a hotspot and by a
pressure drop to roughly the initial value (approx. 1 bar). After the first pressure
drop 20 g of PO and then 19 g of PO were rapidly metered in, each time causing a
further hotspot and pressure drop. After 50 bar of CO, had been applied to the
reactor, 50 g of PO were rapidly metered in, causing a hotspot after a further wait
time. The carbon dioxide (CO,) pressure started to drop at the same time. The
pressure was regulated in such a way that fresh CO, was added when the pressure
dropped below the set value. Only then was the remaining propylene oxide (387 g)
pumped continuocusly into the reactor at approx. 1.8 g/min; after 10 minutes the

temperature was lowered to 105°C in steps of 5°C every five minutes. When the
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addition of PO was complete, stirring (1500 rpm) was continued for a further 60
minutes at 105°C and the pressure indicated above. Finaily, highly volatile
constituents were separated from the product by film evaporation.

Analysis of the resulting polyethercarbonate polyol Al-1:

Hydroxyl number: 54.9 mg KOH/g

Dynamic viscosity: 4115 mPas (25°C)

Content of incorporated CO,: 12.8 wt%

II. Preparation of polyethercarbonate polyols with terminal alkyiene oxide block

Preparation of polyethercarbonate polyol Al-2 (PO/EQ = 100/0 [mol/mol])
(comparison)

403 g of polyethercarbonate polyol Al-1 were placed in a 2 1 laboratory autoclave

under a nitrogen atmosphere, heated to 130°C and then stripped with nitrogen at this
temperature for 30 minutes at a pressure of 0.1 bar (absolute). 68.8 g (1.184 mol) of
PO were then metered into the reactor at 130°C over a period of 5 minutes, with
stirring. After a post-reaction time of 90 minutes, highly volatile constituents were
removed by heating at 90°C for 30 minutes under vacuum and the reaction mixture
was then cooled to room temperature.

Analysis of the resulting polyethercarbonate polyol A1-2:

Hydroxyl number: 47.3 mg KOH/g

Dynamic viscosity: 3130 mPas (25°C)

Content of primary OH groups: 8 mol%

Preparation of polvethercarbonate polvol Al-3 (PO/EQ = 70/30 [mol/mol])
(comparison)

385 g of polyethercarbonate polyol Al-1 were placed in a 2 1 laboratory autoclave

under a nitrogen atmosphere, heated to 130°C and then stripped with nitrogen at this
temperature for 30 minutes at a pressure of 0.1 bar (absolute). A mixture of 46.1 g
(0.793 mol) of PO and 15.0 g (0.340 mol) of EO was then metered into the reactor at
130°C over a period of 5 minutes, with stirring. After a post-reaction time of 90

minutes, highly volatile constituents were removed by heating at 90°C for 30
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minutes under vacuum and the reaction mixture was then cooled to room
temperature.

Analysis of the resulting polyethercarbonate polyol A1-3:

Hydroxyl number: 45.1 mg KOH/g

Dynamic viscosity: 3735 mPas (25°C)

Content of primary OH groups: 21 mol%

Preparation of polyethercarbonate polyol Al-4 (PO/EQ = 50/50 [mol/mol])

310 g of polyethercarbonate polyol Al-1 were placed in a 2 1 laboratory autoclave
under a nitrogen atmosphere, heated to 130°C and then stripped with nitrogen at this
temperature for 30 minutes at a pressure of 0.1 bar (absolute). A mixture of 26.4 g
(0.454 mol) of PO and 20.1 g (0.456 mol) of EO was then metered into the reactor at
130°C over a period of 5 minutes, with stirring. After a post-reaction time of 90
minutes, highly volatile constituents were removed by heating at 90°C for 30
minutes under vacuum and the reaction mixture was then cooled to room
temperature.

Analysis of the resulting polyethercarbonate polyol Al-4:

Hydroxyl number: 44.7 mg KOH/g

Dynamic viscosity: 4380 mPas (25°C)

Content of primary OH groups: 29 mol%

Preparation of polyethercarbonate polyol Al-5 (PO/EQ = 30/70 [mol/mol])

401 g of polyethercarbonate polyol A1-1 were placed in a 2 1 laboratory autoclave
under a nitrogen atmosphere, heated to 130°C and then stripped with nitrogen at this
temperature for 30 minutes at a pressure of 0.1 bar (absolute). A mixture of 22.5 g
(0.387 mol) of PO and 39.8 g (0.902 mol) of EO was then metered into the reactor at
130°C over a period of 5 minutes, with stirring. After a post-reaction time of 90
minutes, highly volatile constituents were removed by heating at 90°C for 30
minutes under vacuum and the reaction mixture was then cooled to room
temperature.

Analysis of the resulting polyethercarbonate polyol A1-5:

Hydroxyl number: 47.5 mg KOH/g
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Dynamic viscosity: not determinable at 25°C as Al-5 is a solid

Content of primary OH groups: 37 mol%

Preparation of polvethercarbonate polvol Al-6 (PO/EQ = (/100 [mol/mol])

{comparison)
401 g of polyethercarbonate polyol Al-1 were placed in a 2 1 laboratory autoclave

under a nitrogen atmosphere, heated to 130°C and then stripped with nitrogen at this
temperature for 30 minutes at a pressure of 0.1 bar (absolute). 56.8 g (1.288 mol) of
EO were then metered into the reactor at 130°C over a period of 5 minutes, with
stirring. After a post-reaction time of 90 minutes, highly volatile constituents were
removed by heating at 90°C for 30 minutes under vacuum and the reaction mixture
was then cooled to room temperature.

Analysis of the resulting polyethercarbonate polyol A1-6:

Hydroxyl number: 47.3 mg KOH/g

Dynamic viscosity: not determinable at 25°C as A1-6 is a solid

Content of primary OH groups: 53 mol%

I1]. Production of flexible polyurethane foam blocks

The starting materials listed in the Examples in Table 1 below were reacted together
according to the processing method conventionally used for the production of
polyurethane foams by the one-stage process.

Surprisingly, the flexible polyurethane foam blocks according to the invention
(Examples 4 to 6), in which polyethercarbonate polyols with a terminal mixed block
of propylene oxide (PO) and ethylene oxide (EO) in a molar ratio PO/EQ of 15/85 to
60/40 were processed, exhibited a higher compressive strength and a higher tensile
strength than flexible foam blocks based on a polyether polyol (A2-1; cf. Table 1,
Comparative Example 1) or on a polyethercarbonate polyol with a terminal
propylene oxide block (A1-2; cf. Table 1, Comparative Example 2). Advantageous
properties in respect of compressive strength were achieved with polyethercarbonate
polyols with a terminal mixed block having a ratio PO/EO of 50/50 or 30/70 (A1-4
or Al-5; cf. Table 1, Examples 4, 5 and 6). Particularly advantageous properties in

respect of compressive strength and tensile strength were achieved with a polyether-
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1 2 3 4 5 6 7

(Comp.) | (Comp.) | (Comp.) (Comp.)
Component A
A2-1 [pbw] 94.95
Al-2 [pbw] 94.95
Al-3 [pbw] 94.95
Al-4 [pbw] 94.98
Al-5 [pbw] 94.97 | 94.97
Al-6 [pbw] 94,97
Water [pbw] 3.80 3.80 3.80 3.80 | 3.80 | 3.80 3.80
Ad-1 [pbw] 0.95 0.95 0.95 095 | 0.95 | 055 0.95
A4-2 [pbw] 0.11 0.11 0.11 0.11 0.11 0.11 0.11
A4-3 [pbw] 0.19 0.19 0.19 0.15 | 0.17 | 0.17 0.17
Component B
TDi-1 [pbw] 100 100 90 100 100 30 100
TDI-2 [pbw] 10 20
WR (A:B) 100: 47.27 47.27 47.27 4727 | 47.27 | 47127 47.27
Index 108 108 108 108 108 108 108
Gross density [kg/m®] 27.5 28.9 31.5 30.5 279 279 242
Compressive [kPa] 4.3 5.7 6.4 6.8 7.6 73 5.5
strength
Tensile strength [kPa] 85 79 104 99 107 113 96
Elongation at [%6] 123 103 114 97 96 110 104
break

Abbreviations: Comp. = Comparative Example; pbw = parts by weight; WR (A:B) = weight ratio of
component A to component B at the indicated index, based on 100 parts by weight of component A
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in that the term nal mother Higidk eolaplel Sempaundsxtam eredfovpd opy| giing the
oxi de (PO and ethylene oxide (EQ in a nplar ratio 20PQ EO of 15/85
to 60/ 40. temperature and/or reducing the pressure (“drying”), the DMC
20 catalyst being added to the H-functional starter substance or the
mixture of at least two H-functional starter substances before or after
drying,
(B) for activation, a fraction (based on the total amount of alkylene
oxides used in the activation and copolymerization) of one or more
25 alkylene oxides is added to the mixture resulting from step (a), it
optionally being possible for this addition of an alkylene oxide
fraction to take place in the presence of COs, the hotspot that occurs
due to the subsequent exothermic chemical reaction and/or a pressure
drop in the reactor then being allowed to subside, and it also being
30 possible for the activation step () to be carried out several times, and

() one or more alkylene oxides and carbon dioxide are added to the

mixture resulting from step (B), it being possible for the alkylene



7. Pol yet her car bonat ol yol according to Caim®6, characterized in
that the ter m%&fm%g%g% bl ock consists of a mxture of prdfyT&r12/060102
oxide (PO and ethylene oxide (EOQ in amdar ratio PO EO of 15/85 to
60/ 40. 25 8. Pol yet hercarbonate pol yol according to daim6 or 7,
characterized in that the nolar ratio of propylene oxide (PO to

et hyl ene oxide (EO in the m xed bl s ftrom 15/ 85 .10 40/.60.

309¥PO| yet her ca§ boZ]at e Eﬁ’é’ﬁf}% Segé%gtF ﬁiﬁéot%) 5 lctﬁ)er?gc%igo%gﬁf%ﬁerg ﬁi%n g‘,e alkylene
characterized in that thgdehaich i@gte% .termnal mxed block is
extended with an al kyl ene oxide. -37- 10. Polyethercarbonate pol yol
according to one of Clains 6 to 9, characterized in that the nean

| ength of the,ternynal m xed.bl ock,of at least two different alkyle
oxi des ©s 11om 2 oPRRessoroig Rt f g 4 ahtrattBedh i Hof Mo, Bt
the prodgction of fehaxiel @ff@féhyﬂl\}ﬁieha%ﬁicfeg%ﬁc@d whekakford 76 V9l is a mixture
conponent (conponent A) is used ich conprises a polyethercarbonate
pol yol accordi ng teonsiéingof ofapylese ®xids (PO) and ethylme easls (E6)) inlgnolar ratio
production of fl exihl t foanms with a gross density
according to DIN E {Pgb%g%%}gg% g@ﬂﬁh the range fron? 10 kg/nB to <

150 kg/ nB and a conpressive strength according to DIN EN | SO 3386- 1-
98 in the range from> 0.5 kPa to < 20 kPa (at 40% deformation after
4th cycle) by4r eacPiosgssrscuripgriennc of Chps il $0 Agcharat@dizedinbapar the sbyond
1 0ot OB eenor o Be R R3E bt s o YRIP R 09
A20 to 90 parts bysWgi G5 Ghasgd on the sumof the parts by weight of

20components Al and A2) of conventional polyether polyol, A30.5 to 25
parts by weight (based on the sum of the parts by wei ght of

conponents Al _and of water and/o hysi cal | owi n, ent s,
70,05 To- 10 Fart s BeRaeHREEAa RO bS!St QI B0y wei gh
of conponents Al ang)A2heQbaRbfithd ﬁalyetﬁ&_@%aﬁ%golgapwﬁﬁ@Htrﬁsrﬁﬁéagﬁ}if%tpnﬂ;eaock,

as 25d)catal ysts, €)surface-active additives an pi gnen
retardahds, and resulting from step (i1), is extended with an alkylene oxide.
6. Polyethercarbonate polyol comprising a terminal mixed block of at least two

alkylene oxides, characterized in that the terminal mixed block comprises a
mixture of propylene oxide (PO) and ethylene oxide (EO) in a molar ratio
20 PO/EQ of 15/85 to 60/40.

7. Polyethercarbonate polyol according to Claim 6, characterized in that the
terminal mixed block consists of a mixture of propylene oxide (PO) and

ethylene oxide (EO) in a molar ratio PO/EO of 15/85 to 60/40.

25
8. Polyethercarbonate polyol according to Claim 6 or 7, characterized in that the
molar ratio of propylene oxide (PO) to ethylene oxide (EQ) in the mixed
block is from 15/85 to 40/60.
30 0. Polyethercarbonate polyol according to one of Claims 6 to 8, characterized in

that the chain of the terminal mixed block is extended with an alkylene

oxide.



1

ASO to 10 par ight (based on the sum of the parts by weight of
conponent s Al&g’n%){%g‘%f conpounds havi ng i socyanat e-r eact'l 28066102

30hydrogen atons with a nol ecul ar wei ght-3- 62- 399, with conponent B
conpri sing polyisocyanates, WD 2012/163944PCT/ EP2012/ 060102 - 38 -
the preparation taking place at an index of 50 to 250, and all the
parts by weight of conponents Al to AS in the present patent
application being scaled so that the sumof the parts by wei ght of

conponents Al #A2 i PoliyfBlec@pgt bbBol AcokBl tcPonkdf (A BehheeAgd in
to Caim12 wherein a conponent A consisting of Al 100 parts by vve;égt

of pol yet her car bondeethsomydt leagtoplihegicraingheiyid ogk wé a6 least tvge difgent
parts by wei ght ofalﬁﬁ%ﬁ/&r}}%?@%lﬁm&)‘%%qﬁ?S@fa?%gﬁ%g%#)&ﬁjo. 5to 25 parts

by wei ght (based on e’ par y Wel'g S) of wat er
and/ or pkysical blow ng agents, A40.05 to 10 parts by wei ght (based
on the parts by weight of conmponent Al) of auxiliary substances and

addi ti ves suchl.as Byoeegsdby dresprodwtidoaott Bexabla rolyreethangi forme svhenein a polyol

i)pigments or flame retardants, and,ASO to,10.parts by weight  (baged
on’the part s by wergWOGrt CombRE AN vifa 0 bordeih i pgDCbRARShae
| socyanat e-r eact i Vgoldice&t8ihgab 8% oM ldimacidhgcul ar wei ght of 62 -

399 20is used. 14. Process for the production of flexible

pol yur et hane foans wherein a pol yol conponent (conponent A) is used
whi ch cogpri sgs a_pol et hergar bonate, pol yol;ebtajnall e apcording Lo,
density according to DIN EN ISO 3386-1-98 in the range from > 10 kg/m’ to
< 150 kg/m® and a compressive strength according to DIN EN ISO 3386-1-
98 in the range from > 0.5 kPa to < 20 kPa (at 40% deformation after 4™
cycle) by reacting
15 component A comprising
Al 100 to 10 parts by weight (based on the sum of the parts by weight of
components Al and A2) of polyethercarbonate polyol according to
one of Claims 6 to 10,
A2 0 to 90 parts by weight (based on the sum of the parts by weight of
20 components Al and A2) of conventional polyether polyol,
A3 0.5 to 25 parts by weight (based on the sum of the parts by weight of
components Al and A2) of water and/or physical blowing agents,
A4 0.05 to 10 parts by weight (based on the sum of the parts by weight of

components Al and A2) of auxiliary substances and additives such as

25 d) catalysts,
e) surface-active additives and
f) pigments or flame retardants, and

A5 0 to 10 parts by weight (based on the sum of the parts by weight of
components Al and A2) of compounds having isocyanate-reactive
30 hydrogen atoms with a molecular weight of 62 — 399,

with component B comprising polyisocyanates,



15. Flexible
EN |1 SO 3386- 1-

I ne foans with a gross density accordin o DI N
W?%Féﬁ‘@ range fron? 10 kg/n8 to < 150 kg/ %T‘aﬁﬂ’a&&’%“mz

conpressive strength according to DIN EN 380 3386-1-98 in the range
fron? 0.5 kPa to < 20 kPa (at 40% defornmation after 46 cycle),
obt ai nabl e by a process 30according to one of Clains 11 to 14.
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13.

14.

15.

the preparation taking place at an index of 50 to 250, and all the parts by
weight of components Al to A5 in the present patent application being
scaled so that the sum of the parts by weight of components A1+A2 in the

composition is 100.

Process according to Claim 12 wherein a component A consisting of

Al 100 parts by weight of polyethercarbonate polyol according to one of
Claims 6 to 10,

A2 0 parts by weight of conventional polyether polyol,

A3 0.5 to 25 parts by weight (based on the parts by weight of component
Al) of water and/or physical blowing agents,

A4 0.05 to 10 parts by weight (based on the parts by weight of
component Al) of auxiliary substances and additives such as
g) catalysts,
h) surface-active additives and
i) pigments or flame retardants, and

AS 0 to 10 parts by weight (based on the parts by weight of component
Al) of compounds having isocyanate-reactive hydrogen atoms with a
molecular weight of 62 — 399

is used.

Process for the production of flexible polyurethane foams wherein a polyol
component (component A) is used which comprises a polyethercarbonate

polyol obtainable according to one of Claims 1 to 5.

Flexible polyurethane foams with a gross density according to DIN EN ISO
3386-1-98 in the range from > 10 kg/m’ to < 150 kg/m’® and a compressive
strength according to DIN EN ISO 3386-1-98 in the range from > 0.5 kPa to
< 20 kPa (at 40% deformation after 4™ cycle), obtainable by a process

according to one of Claims 11 to 14.



