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PROCESS FOR THE PREPARATI ON OF POLYETHER POLYCL The
present invention relates to a process for the

w@e@pasess on of a pol yoxyal kyl ene pol yet her poPGDEP2004/052480

cat al ysed by di nmetal cyani de conpl ex catal ysts.
Background of the invention Al kylene oxides are the
main raw materials for the manufacture of

pol yoxyal kyl ene pol yet her polyols, also referred to
herei n as pol yether polyols, which are useful in the
preparation of polyurethane products. Al kyl ene oxide

reaot | nr e v PRSI S eoreflen porvor

reacti on m xture containing al kyl ene oxi de, (D)
separating wet crude al kyl ene oxide fromthe reaction
m xt ur &hebtradesehti ninstens ioa) redrd espticormal pyogeys for the
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removi ng unreacted al kene fromthe reaction m xture,
andByd)rwupdref i tHee tinvandtiasy ude al kyl ene oxi de from

the m xt bt ai in st bl)., by at |east.
i st 1| IR Qe B dhoh A S et beE 1R Safg™ the
Cr e pt dhene oxige yduydingr df gidieek tiRehepeilpoas, also

crude al kyl ene oxide,” stiill "contain mnor quantities
of mfermrilicts hexdin as lveidgoinnlwebse vbicheare useful

al kyl ene oxi des_and/ or farmn eqQt I Qpj Lxt.ures
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ppmwf inmpurities stemm ng fromthe manufacture of

al ksorepiel Dirdie (@erFeaet g alkenafiasitapsdifgplenexidant to
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mixture obtained in step (a), and optionally (c) removing

water from the wet crude alkylene oxide by at least one
distillation treatment to obtain dry crude alkylene
oxide. Step (b) generally consists of (bl) removing
unreacted alkene from the reaction mixture, and (b2)
separating the wet crude alkylene oxide from the mixture
obtained in step (bl) by at least one distillation
treatment. The thus obtained wet or dry crude alkylene
oxide, further referred to herein as crude alkylene
oxide, still contain minor quantities of by-products
having a boiling point close to the alkylene oxides
and/or forming azeotropic mixtures with the alkylene
oxide.

However, even the presence in very minor amounts in
the range of from 50 to 100 ppmw of impurities stemming
from the manufacture of alkylene oxide derivatives is

undesirable for the manufacture of polyether polyols, as
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pol yol manufacture, the obtained polyether polyols
generally exhibit a low nomnal functionality and a

whe@h/oenmt ent in unsaturated structures. Thi s PEREB2004/052480

them unsuitabl e for use in the manufacture of

pol yur et hane foans . Accordingly, only substantially
purified al kyl ene oxide (further referred to herein as
pure al kyl ene oxi de) havi ng anZalkyl ene oxi de content
of nore than 99.95% by wei ght is generally considered

as it agt oRLatanit g, menuf asiiacwreaf, alfkyrerr eXidAene
derivates. However, in distillation units useful for

st gxid® ianenppriyedalinstté (Conveh il adb des proededy zed

t he_cont.am nants . cannot_.be remved, from the al kyl ene
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al Kyl ene oxi de. Therefore, pure al kylene oxide is

gerHiant gire parsed unadace ridalcAlifsend hdd dalps then
|4 ting .th de al kyl i i f
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addiddpgnal purification (d) usually conprises multiple
process steps, as the renoval of inpurities stemrn

from stAeqreling ypaanlou isamisy agitipldy Purifiied alkylene
O BB P N SO SR o o

a energy as “we

I nvd i g drb e lundesid eskitendldmerd of kdenerex &9, 52 by
outlined in EP-A- Q 755,716, S-A- 3,578,568, and WD
02/v07ongy . 1 sTHensnE il e starsiidered mentsaldpfaaery for the

gener at y. ' , [0 c i ght
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t o it 4 Xladd i pirold e s el fad ywatdrer (jolayal soptional step
prepared fromthe obtained al kyl ene oxi des,

dest®i bl the SRve BYEST dite ?w@%r@zr@?&@wct be
Thefe%cg’\;éad Af tﬂé(yalﬁﬂﬁlé}ﬁ A8 34 4aPl e desired level due

to insufficient separation capacity or due to
unacceptable loss of alkylene oxide.

Therefore, pure alkylene oxide is generally prepared
from crude alkylene oxide by submitting the crude
alkylene oxide obtained from step (b) to an additional
purification treatment (c).

The additional purification (d) usually comprises
multiple process steps, as the removal of impurities
stemming from step (a) is particularly difficult. This
additional purification requires complex equipment, and
consumes large amounts of energy as well as involving the
undesired handling of alkylene oxide, as outlined in
EP-A-0,755,716, US-A-3,578,568, and WO 02/070497. The
purification treatment can also generate poly(alkylene
oxide) of high molecular weight in the purified alkylene
oxide, which is known to lead to application problems
with polyether polyols prepared from the obtained
alkylene oxides, as described in US-A-4,692,533 and
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for the preparation of polyether polyols has to be
treated to renove not only the inpurities originating

wo e@s0id298 manuf act ure, but al so to renove i NPUPCT/ERR04/052480

that are generated during the purification treatnent
itself. Due to the above-described reasons, it would
be highly desirable for the skilled person to be able
to use crude al kyl ene oxi de i-nstead of pure al kyl ene
oxi de for the preparation of polyether polyols Such

I dv .
rmr@ lgt%:/t ure andqj?eh%II&jte‘t)elJrae a abl l%nse‘l' Cgee Soq‘ltable
Ccr e ajHey Iparpapd theo v f cjacﬂlymﬂmi @dquoa_\solﬂhsprwlws
due to poly(al kyl ene) oxide generated in the

purifgatad dw trfeé‘ét‘??eﬁ‘f%t BUrprihe AR L3 afa o gl e

cr%alh‘lk ene Oxgkg:; |rft eéﬁflgébe%(;%e 0] ng.tlt(&fﬂ?ttles that

corgud sge“rgaxmtchmeilmlmg/amaqamjmlo@tmd tareammetntat:ou:self
compound. Summary of the invention The present

i nvent iBI® F& i SR VLSS et é‘ﬁar“%ﬂ‘}% Ry
COIT‘[JI‘(%II%i S%@’é%]{@|ﬁ§f e ROLMOled WU LAY a le to use

contacting an initiator cdnpound aV|n
2 tarfidacdlikel dnaragede atrswedd dhepresericel axe aox1de for

oy SR BT A e O s S T g
po'&)@fcﬁ@rhé_ﬁl’é@% adRlRd gd deserd Rid Qﬁaﬁﬁ‘ﬁacture and thus

i nvention e subj ect process provides for a
pr dpsiriad 1 mvaﬁlabqolﬂ’%ei Helre pode/ ad cwmm Ty beneisedide

for ar r et hange, product |n q%gg
q&ﬁ@ﬁéﬁ%%@ G L i s e e,
Se;&@w ) & &(1&@@&%1@6\&@% "ixed o OB jon
cti'on wth a polyisocyanate under - - appropriate
condi¢atomesntpreferably for flexible
Surprisingly, it has now been found that polyether
polyols can be prepared from crude alkylene oxide in the
presence of a catalyst comprising a dimetal cyanide

complex and an initiator compound.

Summary of the invention

The present invention pertains to a process for the
preparation of a polyalkoxylene polyether polyol, which
process comprises contacting an initiator compound having
from 2 to 6 active hydrogen atoms in the presence of a
catalyst comprising a dimetal cyanide complex with a
crude alkylene oxide to obtain the polyoxyalkylene
polyether polyol.

Detailed description of the invention

The subject process provides for a preparation of a
polyether polyol, which can be used for preparing
polyurethane product including polyurethane coatings,
elastomers, adhesives, sealants, flexible, semi-rigid and

rigid foams by reaction with a polyisocyanate under
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pol yuret hane foans . The present invention resides on
the surprising finding that contrary to the

w@saoabkizehred opi ni on, crude al kyl ene oxi de nmayPUEEPRE4052480

for the manufacture of polyether polyols if the
process is carried out in the presence of a catalyst
conprising a dinetal cyanide conplex. Wthout w shing
to be bound to any partlcular4theory, it is believed
that the catal yst conprising a dinetal cyanide conpl ex
Selpgatdprelatd rooddeianes alrddeydeds yorfesefldxilke

al kyl ene oxi de as difunctional nononers into the
p@gkﬁﬂﬂﬁ'nﬁﬂ% § %8fSa non-t er ni nal _posi tion, possibly

as acehl SUekU ﬁ&rgnﬁ%g ?ro% IS f“g;th*éer Ut f? ied;

to herein as unit rive n1a

S ffipatired thatt enftaciryt kat thke eaiiﬂﬁdi)d@f’eoarc@)lnlon, crude
converted while the neasured functionality of the

ﬁa@yﬂ& Ty kst Bseduded. the manufasgmre 94t

?%QB%Q&% Cl%r QY qigd éﬁ% I Staptal fidfer Lne
el r eno | n1or as al dol ‘adduct under the
cgmﬂstermes ooff acma\teﬂiysctnaion@ima:jnge aC atialetsi Is .cyHmigle

results in_g reduced fuynction and the presence of
ur?é“é‘tH}re&"t oA O HISING %so%péwer opargymparmé:ular

T ude sal @Qlﬁ%e@('tq{l%% fi@le the raRar,

po yet er polyol's, 7in partlcular those “suita

tidamﬁﬁaiﬂcyanndaﬂquﬂhexwadﬂmuiﬂVﬁﬁp;1nMunﬁDq&mm§alIy
requj res. polyols to have a | ecul ar wej ght of, above,
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hi gh degree of unsaturation, resulting in unsuitable

p@w@%n@dmwy Alst feegta lp sitymidtarr gl yﬂmas latter is

Eg Hﬁed féﬁ?{? C%l{:r eﬁleﬁ?&%g%%sal Kyl e oou%enfrom

C%tlaiew&e COMAld SiNGuHgmialg granimte ﬁiaRiHJ'tﬁ?%rt Xite
aldehydes are converted, while the measured functionality
of the polyether polyol is not reduced. It is thought
that aldehydes are incorporated as chain starter either
in their enolic form or as aldol: adduct under the
conditions of conventional alkaline catalysis. This
results in a reduced functionality and the presence of
unsaturated structures in the polyether polyol.

The use of crude alkylene oxides for the preparation
of polyether polyols, in particular those suitable for
the preparation of polyurethane foams, which generally
requires polyols to have a molecular weight of above
1100, was thus found to result in polyols that were
unsuitable for use due to teoo low functionality and high
degree of unsaturation, resulting in unsuitable
polyurethane foams.

Although polyether polyols produced from mixtures of
pure alkylene oxides, aldehydes and water in the presence

of certain catalysts comprising dimetal cyanide complex
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have been described in US-A - 3,404,109, the obtained
pol yet her polyols were also not suitable for use in

weoiogrseshane products due to their | ow nom naPCT/EP2004/052480

functionality. Furthernore, the described process
proceeded only to an inconpl ete conversion of the

al kyl ene oxides, in spite of the very |long reaction
times. Wthout wi shing to be-bdunrd to any particul ar
theory, it is believed that the catalysts enployed in
S At Wb UamRira baRE iU Tig-@i-entlon ,a9ld, V& He obtained
catal yzi ng the pol yneri zation reaction in a
salpoéhr&cttkm'ly Paely0 lisn weanet iadHcamatn st aprles éivge usfe in

t d d i th bj t
br s0a R Tt SR B i & SR d Uy Ty 1 1
st R @10 ket ferd oy, e%‘htee@le\@'dﬂlb%ds lgﬂrtoa;@s%

oxi dant includi'ng aromatic or aliphatic

hydr@pmemiecblmlysmq &yl 6 noxdngdete aoavegsdlsire off the
on of he al kene .to t correspandi n
Al S e st R AT Sl St fon

oxyﬁ%s-.cont ai ni ng gases or m xt ur es SUCh as air and

ni trous oxi de. Clhqr sui tabl e oxi dants are .
hydr opétigtials curgivumels,e e ibcagdartemanyc par taldydieat itheory,

hydroper X|des .o xi.de co nds referably
08 R ouar Jhrhi e Ay sagered

hyCUSlQ@-rZPXlI (ﬂ@,’lﬁ hid r b enreng: APl iPATIGXides i vndin catalyzing
i sopropyl benzene hydroperoxide, of which ethyl

berizfmw@crm@mewamm Heagigin grrefaer&aetc&sfa@wmrveay, in

preferabl t he, ace is.an in d styrene
‘%/Joap’ill oex|pareeSpernocceesosft taefxe I nst ance

descrl bﬂdld@ aLlscﬁemeS%ldb’S&s lﬁatdaralﬁml enhmdtderocess

can, be separated fromthe reaction m xture obtalned

Al thouyeRiied sspt i arstRPTard) deP olf) i sty (@) /
kU%"iA taol]§é)1{$0flee egKid lreéjaé(t&zg el ta t éd&ecas&f@f&&i&éht
wi | T generall'y conprise

renov
including aromatic or aliphatic hydroperox1des Suitable

oxidants are capable of epoxidation of the alkene to the
corresponding alkylene oxide. The oxidants include
oxygen, and oxygen-containing gases or mixtures such as
air and nitrous oxide. Other suitable oxidants are
hydroperoxide compounds, such as aromatic or aliphatic
hydroperoxides. The hydroperoxide compounds preferably
include hydrogen peroxide, tertiary butyl hydroperoxide,
ethyl benzene hydroperoxide, and isopropyl benzene
hydroperoxide, of which ethyl benzene hydroperoxide is
most preferred. Even more preferably the process is an
integrated styrene monomer/propylene oxide process, as
for instance described in US-A-6,504,038.

Crude alkylene oxide can be separated from the
reaction mixture obtained. Although such separation can
be carried out in any way know to someone skilled in the
art, the separation will generally comprise (bl) removing

unreacted alkene from the reaction mixture obtained in
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unreacted al kene fromthe reaction m xture obtai ned
in- 6 - (a), and (b2) separating crude al kyl ene oxi de

wo casiosdzes m xt ure obtained in step (bl) by at PEHEP20041€52480

distillation treatnent. In step (bl), a first
distillation of the reaction m xture containing the

al kyl ene oxi de gives an ovthg;a fraction contai ni ng
unreacted al kene and sone | ow boiling inmpurities. The
di(st i | katli dh2) r eaparat ivgncbedeadt kgdenat caide from the

preSLMe of . from?1.,t t

DB R e ERuPBtraRGE b FFom (60L bY 58016888 Ape®
diskthhakioBncancpepeye, t g ypegached, abkenestal ong
with other low boiling inpurities can be renoved from

tdestnmdietalonybénehexrdectpoefmabuye chatedndeg the

i ine oxl d as.used in_the gct g ocess £
%X @Beuﬁxé Br dL¥Es ?HcPVSFHEa LaEEHST( SP tREPRY

aﬁﬁré@%kedaﬁlkghé RRANEbSet QoY eihheinpbaei0fickhe
distillation unit of step (b2) while maintaining a

hrhge thsodadhpaton hrsaépe(xbzszancbadeaarkyde@@to%rtd@ is
general ly renoved toget her MAtg | ower boilin
cﬁﬁ?éﬁpﬁénpi fgoanloGer REad pP3dNER fKEﬁﬁﬁheapéa@E

LS ORI ged LN o8t aRofbh) ~cThg dptiblanton

mant can pe-carri e at a pressure o

tai%QﬂlLQ’ioN Fad refbbecatha tLafpacatdr alkengs eflohgomith
0 Cto 250 C. Preferably, the distillation treatnent
i Stbsrr iloy @@9lapgalﬂp@§§aﬁ68iﬁaphéeraﬁ@@V@ﬂ-fﬁewaé £

t A 2, a at f
R A R e S P g o
| Bxsidep aEblssid hngeherahbjestlbkocembaus @ragyndd(xmﬂa
amount of water. ol yet her lyol s t are
pp6@@@§§ By dagd ng E§€aﬁ§§§§ Héb ébqgméPd-<E5%r as this
g@&hﬁ%@ﬂ%k;%ebQﬁ% E%%S%lQ%OQ%C%ﬂéfGQ@EEHQéﬁﬂgh unit of
actants using a catal yst conprising a dinetal
cyaipde b@dnpihdd.e I ipdlayjiolings aphégdr éd rigpghput.
In step (b2), crude alkylene oxide is generally
removed together with lower boiling contaminants as an
overhead product from the reaction mixture obtained in

step (bl). The distillation treatment can be carried out
at a pressure of from 0.1 to 20 x 10° N/m2, and at a
temperature range of from 0 °C to 250 °C. Preferably, the

distillation treatment is carried out at a pressure in

the range of from 0.1 to 1 x 109 N/mZ, and at a
temperature in the range of from 10 °C to 200 °cC.

The crude alkylene oxide obtained in step (b) will
generally still contain a significant amount of water.

Usually, polyether polyols that are produced by base-
catalysis have a lower functionality than those produced
from the same reactants using a catalyst qomprising a
dimetal cyanide complex. If polyol is prepared by a
catalyst comprising a dimetal cyanide complex, additional

two-functional initiator compounds other than the main



catal yst conprising a dinetal cyanide conpl ex,
additional two -functional initiator conmpounds other

w0 b@s/osd2es mai n- 7 - initiator conpounds havi ngPODER2004/052480
than 2 active hydrogen atons may be added in order to
reduce the nomnal functionalify-to obtain a
functionality simlar to that of the base-catal yzed

pol yol s . Wien wet crude al kyl ene .gxi de, obt ai ned from

DriE it e R AT uh2 (7 CHES dh(oden
al kydeoanpxigle ayantagesisdy eStSediscd M0 nominal
-functional initiator conpound. This allows

sifiph ¢t yomplite ol gletaier pofyott foradd ty i il lashitth that
requi re additional. two-functional initiator conpound
t}é%ﬁg%s%—qaﬂcw%e%l ¥he® oxide. This in turn

r educegndhaymunidand npndes ofiddeosidfrsentrémVstep (b)
materials required for the synthesis. Accordingly, the

vet s cemplbopddy | e waiee pirssmedin rome stepdd pylkylene

f er abl i 50 5000 .
P PR Bv STty Ve A9t oy r e ohithbiator
t 0c4ROGupP MRS s Wt Bdws Mo T £f Bi @bt e pdBy&Ehc€rpEEyol

al kyl’ene oxi de obtained fromstep (b) contains at nost
4500rpphael, i eeai Wil pretisrapigdbtionet BoDOLwpew onal

f bl 0 , .
Cir SPRErSE chShERiathe BE At o pRRE APBhtons apice-
stepi §éCin Parh pédtbes veheramdbuht pi@semtbén dhethe

al kyl ene oxi de may be renoved as an_over head product
f r@nf £ aeert ubev ahdeehel oxFeeuinadf bpri HRe apgiethesis.

d i ped jn. U+ A 7 6 :
R R s e o

entrail §teBOMPPNEHE Be ABly]l Pecodtieiing of tbie 80 utde 5000 ppmw
al kyl ene oxide,_Entrajler pongonents tend to reduce
t héParbanPebf MtbhboRchy sWotdleE) t Ahnval Ryt cRerexpaeiprably

g pEoRb By oLl g HELEeriay, she v

al &phdti al hytleneaokbds obtained from step (b) contains at
most 4500 ppmw, again more preferably at most 4000 ppmw,
yet more preferably at most 3500 ppmw, and most
preferably at most 3000 ppmw of water.

In an optional step (c), part of the water still
present in the alkylene oxide may be removed as an
overhead product from the crude alkylene oxide, as for
instance described in US~A-3,607,669. In at least one
distillation treatment of step (c), one or more entrailer
components may be added to the crude alkylene oxide.
Entrailer components tend to reduce the amount of
components other than alkylene oxide in the bottom
product of the distillation unit, in particular water.
Preferred entrailer components are aliphatic hydrocarbons

having 4 or 5 carbon atoms.

This distillation treatment can be carried out at a

pressure of from 1 to 20 x 105 N/m2, and at a temperature
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having 4 or 5 carbon atons . This distillation
treatnent can be carried out at a pressure of from1l

WO 20020402480 NNm 2 , and at a tenperature- 8 - PEIEPR2004/052480

fromO Cto 200 C. Preferably, the distillation
treatnment is carried out at-agpressure in the range of
from5 to 10 x 10" Nm 2, and at a tenperature in the

r of <f 1 tp,1 G T de kyl ene
oggggeoéfa?ggﬁ ?rggwg?egggc)cbrgf%?% ?§igbn%§%ns from
OdistibDappow dfemament IBreapriéérabtyatranptstarz5San
ppmw of water. Yet nore preferably the dry crude

atky| eargexofiefobmabned ﬂﬁon1$®%pN(m§,candthsaless

than 120 mv, of water, again_nore_preferab
 haRo T80t Bamnial that ErhaBuah Fhve Ml ey kR 5Pects  hag arv

80, RRAW: 1 RDMABRSbxPHET 88D HedeBBohNaRepO (BPMWraferably

wat er. \Whefeas the separation of the unreacted al kenes
andnpaihsofroheOwabeil 5S0opbuwbel eféberedmpiehpueferably

difficuylty, d i bed ip st bl) ., (b ,
ChEoBaplr Bbi SROOPERYAPECUPEShe. TaF dBRbA.EERRg B s the dry
fremythg) gl kyhenex9ykdepiaiRast Eeghast¥pdiltfi eBhtains less

even by fractional distillation. CGenerally,
dtsanl La0i ppmunptswesed, f egashepofp2prafdrapiiyonasisy than

d do, not h hi_gh Lution t
Sopr BBV e ARESFens on HBSoT PERFor BS8YoonPEnb o
C@Otégyﬁanbad assthpsewaukd] FequkEetBahuBs ppinvh o water.

very gﬁ nunber of bottons, and hence strongI{ [imt
t he t RheughputhePseparabiyn ohetBeudaraprieenalbrngs

. | gp ehetbeudarankyreneLbsns
8" Bo P85 By WBFGHECEE BnUk PP cRa Beras SarBelE fr om

t Be rgheun t§9Nsiss e rabeet Ayl enepexi(de,) ,prepy! enel (c), the
oxi de or butyl ene oxide, and of from 5.0% by weight to
0565%-B ty oReicghhyeroceshensnd s Lech¥Aeph andalieHdsnd rom the

oéh%%leggeo%aﬁ%ei%l%%&%Q%ularly difficult, even by
fractional distillation.

Generally, distillation units used for step (b2) and
optionally (bl) and (c) do not have a high enough
resolution to separate the alkylene oxides from close
boiling contaminants, as this would require columns with
a very high number of bottoms, and hence strongly limit
the throughput.

Preferably, the crude alkylene oxide comprises on
total composition from 95.00% by weight to 99.95% by
weight of an alkylene oxide selected from the group
consisting of ethylene oxide, propylene oxide or butylene
oxide, and of from 5.0% by weight to 0.05% by weight of
compounds other than alkylene oxide. The crude alkylene
oxide preferably comprises at least 96.00% by weight of
alkylene oxide, more preferably more than 96.00% by
weight, even more preferably at least 97.00% by weight,

more preferably more than 97.00% by weight, even more
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oxi de preferably conprises at |east 96.00% by wei ght o
f al kyl ene oxide, nore preferably nore than 96. 00% by

wowioglotg4even nore preferably at | east 97. 00% PYT/EP2004/052480

wei ght, nore preferably nore than 97. 00% by wei ght,
even nore- 9 - preferably at |east 99.00% by wei ght,
again nore preferably nmore thah 99. 00% by wei ght, and
nost preferably at |east 99.50% by wei ght of al kyl ene

oxpetefePhel ¢r @bl VeadheoTrome 19 kyd Bier OXa 4816 OiPFd Ses
at nost 99.93% by wei ght of al kylene oxide, nore
prizfeFepdyly a8ere hemmPd DB by vweighght agand mesle

pref e t 99. 85% hy wei ght et .
e Rt el haait oo wod b5 T teY QG v oxide.
prpf@f@bémgt 05t SOV 1by] aved obtk i dEVESMPF €568 adt Ymost

| ess than 99. 80% by melght, yet nore preferably at

mo%? - 99% 7y Byiakt obf  a bl e topids eradly Brefpsably less
99,,78% ' . al kyl ene. oxi i nd
SR SESRY FE LY S05 TP S BECE PRV DCRE most

rese! 399 Y ®ELPht{ ) ye®md LACHT Ofc PAIOTVCI Ssof thAES89.83% by
conpounds during steps (a) and/or (b). The crude _
al ksl enle, oxgaEn Agre ont af ArdpHy otlhrbens 88eh0isby weight,

SUTPE AR s RO SRR BB Berdye

anslr€5& £861 ySHEmast Wag €794 asetwatghtceind mbdehydeferably
propioni c al dehyde, nethyl formate, and the _
cort eBpohdP Ry Bar PBnvakdRis. ol ky eRe aPkyfenethy| gemainder

GBS SERIRILAE oIl MaTH LY Ol PObULILN Shezeacton
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Unl ess st at ed othermﬁsz, t he nol ecul ar wei ghts
nePEF BREJSERPRSWER §hENAURF agR) nol ecul ar wei ghts, and

e CrIEL!CPAbE LI e RrRushaf Lok j00al bk Ealpons

nostcBOappeWkeypes andeapkahesabbydabxppsh 20nppaming by-

paé%é gé%glguch as aldehydes, ketones, alcohols, ethers,
acids and esters, such as water, acetone, acetic
aldehyde, propionic aldehyde, methyl formate, and the
corresponding carbon acids.

The crude alkylene oxide may also comprise a small
quantity of poly(alkylene oxide) having a weight average
molecular weight of more than 2000, however preferably
less than 50 ppmw. Unless stated otherwise, the molecular
weights mentioned are weight average molecular weights,
and the functionality is the nominal functionality (Fn).
The crude alkylene oxide more preferably contains at most
30 ppmw, yet more preferably at most 20 ppmw particularly
nore preferably at most 15 ppmw, again more preferably at
most 12 ppmw, yet more preferably at most 5 ppmw, and
most preferably contains at most 3 ppmw of poly(alkylene

oxide)having a weight average molecular weight of more

than 2000.
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nore preferably at nost 15 ppnw, again nore preferably
at nost 12 ppnw, yet nore preferably at nost 5 ppnw,

wa@pasoweis pref erably contains at nost 3 ppnw OPCT/EP2004/052480

pol y(al kyl ene oxi de) havi ng a wei ght average nol ecul ar
wei ght of nore than 2000.- 10 - Suitable crude

al kyl ene oxi de for the subjectgprocess contains one or
nore of those al kyl ene oxi des known to be useful in

t he pr rati on of . pol.yether polyols. Such alkyl ene

oxi des L S AR A LGOS TR R process
COpHt Sing She fsOMArd BB WHOR Bt PEne :ef@abtyown to be
conprising of from2 to 6 carbon atons, and nost

- priggefabl \h corproseprraliian on ey et ke faml v bws . Such

Preferred al kylene oxides are selecte om f he group
carurEl g S AT TR T e e e St TS 8

OX Sl o@idls CEMESr DSV e oxdile2 Mpre ¢u efed regoss pde

al kyl'ene oxi des contain ethyl ene oxide and propyl ene
oxprefepabiti epmpricingrobyfere dxieed | @axhen npkems, and

D Ror b B T TheY SRt aal | broMee S ot ey e toms-

oxi de, pP&fé Pré@nl DAl é0h aideatatreasdl @fmeedufeom the group
al kyl ene oxide. This may be advantageous, if for

i neorptet BRgt A pERgR| chrvkRRe | OR1IEFt CHRTG PREPY+EUR

al kyl ene oxi.de._ | a e
oxtiednofty Srnde P AV IRle SPENET QN PEg e By S g uae

pok YR 1 ERE Ntk dlleoncotreate, et hgbenadok i denahd abkybehene

oxi des may be sourced as commercially avail able pure
al Ryidne o%i WBsChTREUGErRrAPXYERAOBkIB el Fraihpemost

in into the polyol formulation prior or during
théggggggggf for instance by first feeding a crude

al kyl engeoxirdde abdylena ¢ateée mépgee oémpheypdogessrdyng to

oERs "dbs ot e 150 PR 89S0 2R PR SR YL EAS, O89S
combination with at least one pure alkylene oxide. This
may be advantageous, if for instance at the polyol
production site only one crude alkylene oxide is
produced, whereas other alkylene oxides not produced at
the site are required in the polyol formulation. Hence,
these additional alkylene oxides may be sourced as
commercially available pure alkylene oxides.

The pure alkylene oxide may be introduced into the
polyol formulation prior or during the process, for
instance by first feeding a crude alkylene oxide, and in
a later stage of the process by feeding a mixture of a
crude and pure alkylene oxide, or by mixing crude
alkylene oxide and pure alkylene oxide in situ throughout
the process, or by mixing the alkylene oxides before the
addition to the other components of the reaction.

Advantageously, in a formulation where more than one
alkylene oxide is required, for instance for polyether

polyols containing propylene oxide and ethylene oxide
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al kyl ene oxi de and pure al kyl ene oxide in situ
t hroughout the process, or by m xing the al kyl ene

woziodeso2isef ore the addition to the other conpoPETEB2004/052480

the reaction. Advantageously, in a formulation where
nore than one al kyl ene oxide is required, for instance
for polyether polyols containilidg r opyl ene oxi de and
et hyl ene oxide- 11 - noieties, a conbination

copbakeiag, f LopbRBi hat 9800 byn¥eighhyok gl bea g
crude alkyfene oxi de, and fr%n150 t% 15§bybae?gh?@ofby
at wpdgbt efieapuleagtkyghenerodéedalkglenpl oydde, and from 50

Preferably, th i nat i t ai t t 75% ,
vt Bt toPYePRAERE o BRe S BeChRoParEy at EFabrg gride is

| eamp189%iby wei ght and nost preferably 85% by wei ght
of crude al kyl ene oxi de. The subject process is
pr ef er Bbpfecabivedtbat combsnehi oayconbainshetmlrgtete75% by

fgr d i | tal
corSHURE: B PPURS A KIEDS §1 R, PEPauBBRsBybayl i 1oast
0f80%eb9fw€Q?§tath|ﬁB@toﬁkQEér§Bi9CB§g Epowg&aﬁggb%uerude

consi sting of ethylene oxide, propylene oxide an
butykghenexpdédeand of from 5. 0% by wei ght to 0.05% by

i ght ds._other th kyl i de_stenmir
{7 om t RBC o SUELF o P L he™ brLHGC Sl Ry GnA b, Shby a1 such
al kyenenexi drei migeneeabkycpnepannd Hiod) 814deene oxide

al kyl ene oxide by submtting the crude al kyl ene oxide
obFaMREASERoANstEpalbFoRRESopiPBNErPY §B)0PE BN weight to

<Cobt 598k PUEL LESECORA! 7L EPE (ki SHEPPHE B0l

fréebinonhd grdlpr cexbiseihyeodi sthilahkongiak,t Beopylene
crude al kyl ene oxi de, whereby the al kyl ene oxide is
sePatatedndshBiEEABEIOHEBHucRNg r 0F EBPRafht ABNPY Waliohg to

2 Q55 RVLLL ORGP enfayasco LhEr, Loco! BT gTERe Buiae

stemming from the production of the crude alkylene oxide.
Pure alkylene oxide is generally prepared from crude

alkylene oxide by submitting the crude alkylene oxide
obtained from step (b) and optionally (¢) to an
additional purification treatment (d). Such additional
purification treatment (d) can include one or more
fractioned and/or extractive distillations of the crude
alkylene oxide, whereby the alkylene oxide is separated
as overhead product from contaminants having a higher
boiling point, as described for instance in
US-A-3,881,996 and US-A-6,024,840. Other suitable
purification treatments include filtration and adsorption
treatments with suitable adsorbents as described in
US-A-5,352,807. A preferred treatment (d) is extractive
distillation under addition of heavier hydrocarbons, such
as ethyl benzene or octane, whereby the alkylene oxide is
separated as overhead product. Pure alkylene oxide

obtained from step (d) is considered to comprise on total
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purification treatnments include filtration and
adsorption treatnents with suitable adsorbents as

walemsosdegl in S-A- 5,352,807 . A preferred treBCTEP1004/052480

(d) is extractive distillation under addition of
heavi er hydrocarbons, such as ethyl benzene or octane,
wher eby the al kyl ene oxide is separated as overhead
product. Pure al kyl ene oxi de-obZatned fromstep (d) is
considered to conprise on total- 12 - conposition nore

th%ngzl%s%]%":{"o%’xﬁ&‘ Wnaof o) lagens %i%%$e%@fﬂ§ﬁ?he oxide.

pure kyl ene oxi de contains esters, hydes
k e tPareefe riab lggn enter atlilgisrnef dxEse tdvart 2800 mEhers,

R R
SUW@PtWﬁC%@ﬁmWW%HﬁV@w );J B 2P st

active ogen atons . The active hydrogen atons are
t y pmafd nalpresless itharhesG gpmwof hydr oxyl groups, but

S t abH R AN GRS AT ae ardle Sy Process
contai %&ﬁ)cﬁh}dse@ﬁvfﬂ@ B e (Y & el wd AifdR®en atoms.

nol ecul e avail able for reaction with the crude

al KiHee reectoixial dxydrRderatd ores igeattivpigi tintwresent in the
conpounds_i.ncl ude pol yhydri | cohol s, containin f .

ORI (o (SRR BT TR GET PO TERTe in the
ar of@trh Co £ QTREUNESE A Cd tislep A ¥ttt 0o 1d Cobdt Bator compounds

containing at least two active hydrogen atons per .
nol vel edaved t e ea¥eohokbaceompiiing tdle keagfe two active

al kyl ene oxi des. Exanpl of . such Jni.tjat c .
o SRS S AT Sl S R L LG CODROUDSE wien
0l yioes obrudh -2 BOE H0d Yk Vg ol suipastaes yifiat ot , initiator
tri met hyl ol propane, triethanol am ne, sorbitol

rn”g@mpmgnq§ inqﬁgéq4p¢$ynyg54§ﬁﬁ#@@§%}%p%g%taining of from

(030081 Bheof aSgf SV KRR MRS oponarsc

( bi sptiesehdf) inPreder 4 eshat tc adiphiadtle aboohbhing at least
two active hydrogen atoms per molecule available for
reaction with the crude alkylene oxides. Examples of such
initiator compounds are water, diethylene glycol,
dipropylene glycol, glycerol, di- and polyglycerols,
pentaerythritol, trimethylolpropane, triethanolamine,
sorbitol, mannitol, 2,2’-bis(4-hydroxylphenyl)propane
(bisphenol A), 2,2’-bis(4-hydroxylphenyl)butane
(bisphenol B) and 2,2’-bis(4-hydroxylphenyl)methane
(bisphenol F). Preferred are aliphatic alcohols
containing at least 2, more preferably at least 3 active
hydrogen groups in the form of hydroxyl groups.
Preferably, the aliphatic alcohols contain at most 5,
more preferably at most 4, and most preferably at most 3
hydroxyl groups per molecule.

Initiators of a higher molecular weight may

preferably be used to start up the subject process in the

initial phase, for instance during the catalyst
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containing at least 2, nore preferably at least 3
active hydrogen groups in the form of hydroxyl groups.

woe@beseld y, the aliphatic al cohols contain atPEDEP20854/052480

nore preferably at nost 4, and nost preferably at nost
3 hydroxyl groups per nolecule. Initiators of a higher
nol ecul ar wei ght may preferably be used to start up
the subject process in the imit3at phase, for instance
during the catalyst- 13 - activation, as this was

foéﬁdlb@tbénbeﬁgftﬁh@|wE@rf@ﬁﬁﬂeVbnBe°BEh€¥§b§§§3E¥§¢
activity without long induction tines. The higher

noﬁéb&?ﬁ#n@epﬁﬁﬂmpmlpaéadwsha?CbeVatVowethnutedohgr

t ed t
o ks T6hi 3uRbs 1 Bha BRoBFroBRERrLISF Metoht, ipiciator

hlﬁh§fb€DbeQ@bé& welaktibri WeabRt €htBeRtbR? tRBt has been
presence of a conventional basic catalyst or in the

pr§§éﬁ@édowl§hcaﬂaﬁﬁgvléﬁﬁppxsﬁﬁgta dpriet ah oyagideric or

or EPaPlpry Sl BOR BB =R BRb S hPbhn300 eathasoin the

angréeéﬁc@r@Eeaabmeaatlanamlgggharcm@agbbtfb@nha5ehko
1000. The process according to the present invention

caRTBécHFEr 8fed FAtalbstchompirisingeni dévatpAucyandde
COpLRYQUS %B@e gﬁérsMB&%%POg&fﬁgighEainQ%ﬁato%“B%e%%rably

be “espéci al I'y ntageous ont i nUouUs

praparatmome@blamlwe&gakkmﬁemeomobmetherlpooduahd hdre
this continuous operational node of the su
pr BE8S&rapdivt hafor BEABEUREL W?aaataﬁxymeﬁéoo%pdéogﬁd

add|t'@ﬂélﬁ%@EEE¥2 c@B?dgﬁgOFBue élﬁrgggnEoth ntdon can be

react or talne yet yol™ produc
renpeedtednunnaobatyh#w@aenheem&acbnﬁmnue&sebr kontdelious
conti nuously ogerated process, after the initia

JGFEr BERCERE BafaP§sh EBHPEsitei §f especially
acaavah%ggebﬁ'tf@&O%hgogBa%aﬂaohévbggg g@%&oﬁol%cular

wel ght n preferably be enployed
polyoxyalkylene polyether product. In this continuous
operational mode of the subject process, initiator
compound, crude alkylene oxide and additional catalyst
are continuously fed to the reactor, and the obtained
polyether polyol product is removed continuously from the
reaction vessel. In such continuously operated process,
after the initial start-up phase wherein the catalyst
composition is activated, initiator compounds having
lower molecular weights can preferably be employed, such
as for instance glycerol.

With the exception of water, the impurities present
in the crude alkylene oxide are generally not considered
to be initilator compounds according op the subject
process.

Other than water, the crude alkylene oxide preferably
contains aldehydes as main contaminant. Accordingly, the

subject process preferably also relates to the co-

polymerization of an alkylene oxide and an aldehyde.
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as for instance glycerol. Wth the exception of water,
the inpurities present in the crude al kyl ene oxide are

w@eeenai2iy not considered to be initiator conpPCIEB2004/052480

according op the subject process . Oher than water,
the crude al kyl ene oxi de preferably contains al dehydes
as main contam nant. Accordingly, the subject process
preferably also relates to theléopol ymerization of an
al kyl ene oxi de and an al dehyde.- 14 - The present

prOcesﬁﬂﬂ!%ﬁ%ﬁ@ﬁkyp&%%%%suiﬁeg%rﬁbg@l&m%%%iW%e of highly

catal ysts conprising dinetal cyanide conplex as
deweltoped ag tanliys tshe ompudmti nge s¥ige tedt alwastide complex as

iti . i di et al i d |
s IS GREH T, R S GSRTACt i ng € hem wi th
al kyl eng; 1Qxifs, déﬁ%@)s%ii‘élﬁsa@dm‘tﬁﬁisﬁﬁgt REYneAA agidnieie

as catalysts for the subject process. This activation
carcdmp ldone1praldry treawd rien agt fivisittiios byt arantags igtaddien

fot, | ect . _Princi.pall |
ot it ey al SR AR ARt ey ane
i s aefwd d9rcdthe epaat iR tubelotetdieicdind yatss

can be used for the process according to the present
i vt ot ign csanddee tdvate ddleomdid vt e tae eakElgAststart-up

is sufficiently active in catalysing the

pol § z%]t?i%lhé/ﬁu%a]ﬁ(c)eﬁ gﬁeoc%xsﬁgd'es and initiator
conpoungk:i ¥ DsEsISearly odtialysthedgio store anpasi 14 iong
conprising dinmetal cyanide conplex for use in the

pr ggemtah\@mmmﬁ e Hr sPEr@, 1 shavee Brerf ¥esehs bed

o PIEE af Mh o ecal e rantalysine

f orptdiee P5 esepbrPingeass upiessa veitaldnc pyenided that

Conopr!xceé( ggi?irggggé eghé ocaatnalo§sgtanji.sc sufficiently active in
catalysing the polymerization of alkylene oxides and
initiator compound.

Processes by which the catalyst composition
comprising dimetal cyanide complex for use in the present
invention can be prepared, have been described for
instance in JP-A-4-145,123.

Generally, a catalyst composition comprising dimetal
cyanide complex useful for the present process comprises
a bimetallic cyanide complex coordinated to an organic
ligand. Such a bimetallic cyanide complex is usually
prepared by mixing together aqueous solutions, or
solutions in water and organic solvent mixtures, of a
metal salt, preferably a salt of Zn(II) or Fe(II), and a
polycyanometal complex, preferably containing Fe(III) or
Co(III), and bringing the organic ligand, for instance
tertiary butanol, into contact with the thus obtained
bimetallic cyanide complex and removing the surplus of

solvents ligand. The catalyst composition comprising the

dimetal cyanide complex can then be dried to a powder,
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l'igand. Such a binetallic cyanide conplex is usually
prepared by m xi ng together aqueous sol utions, or

waelahiems i n water and organi c sol vent m xt ur BGT/EPf004052480

netal salt, preferably a salt of zZn(Il) or Fe(ll), and
a pol ycyanonetal conplex, preferably containing
Fe(l'll) or Co(lll), and bringing the organic |igand,
for instance tertiary butanot,1®nto contact with the

t hus obtained binetallic cyanide conplex and renoving

thenehPhus ofls sehweat %tbh;gg_@:c)- hbheveat abyslires a
conposi tion conprising the dinmetal cyanide conplex can
t herdiepdrisédnt steppowder, to1sse.which all ows stable

storage, however requires,a redispersion_step.priaor £aq.

iso.  PRSPORRERY Vaiia 60 RECh g VLR nRE ey aad Simple
si pRheRaRdl kha, stlbg e%%bjc@(‘étal%}%ttalcb&bo@@.m@%i tiizomrepared
prepared according to WO-A -01/72418 as dispersion in _

a eouintknigonco O -G 24diBe gl S SREIrgRTpAINy @ igombination
é%ﬂ?%elomer and

| yol I d I -
R g A D

catgltystysgan be done prior to or in an initial
start-up phase of the subject process. Although crude
al kyl efféeoxiodes -rey the leeyrdattdont v &b warbady so

the catalyst c osi.t.i.on, it found t if..t. .
cr E&@pﬁwlé)ﬁ]e% Xi lé’c()entcél’jitr‘?(el\é?s?rct)rccégi %aGnQ%tOn(? &prt_rrlvr%/’erofto or in
wathy .ifie Actdreatd PHas P agedutgaets lpiggiesd y,

and required | ong induction tinmes. Consequently, in

order td theoidh varudd e vilensctardnias mey her sapliued for

cat,al yst _.achi.eves ctivi i (Y2 roj £ d
i notLafb% A e OE" pO%c%ses,c%%%%‘%{ aclé{/@t%tsgg r%pc{)rgi tliqg poo Foun
corgydtsiing thdlidmidd aMerliate conplexqrtefierablyois than
activated with an al kyl ene oxj de containing |ess Hga%#ry

100l Ghrapet wlaterteiti orhe RCorva i TheTH HEHC PR
the, SUPL 861 P OGRS Sre i f 14194 Aefacdk Sde &y ene

Consequently, in order to avoid very long induction times
before the catalyst achieves an activity satisfactory for
an industrial scale process, the catalyst composition
comprising a dimetal cyanide complex preferably is
activated with an alkylene oxide containing less than

100 ppmw of water prior to, or in the initial phase of
the subject process, as for instance a crude alkylene
oxide obtained from step (cC).

Accordingly, the subject process preferably comprises
the step of contacting the catalyst composition
comprising a dimetal cyanide complex with an alkylene
oxide containing less than 100 ppmw of water to obtain an
activated catalyst.

The amount of the catalyst composition comprising the
dimetal cyanide complex to be used depends largely on the
functionality of the initiator, the desired functionality

and the desired molecular weight of the polyether polyol.
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oxi de obtained fromstep (c). Accordingly, the subject
process preferably conprises the step of contacting

W b@soaas yst conposi tion conprising a di met al PC/EP200€052480

conpl ex with an al kyl ene oxi de containing | ess than
100 ppmw of water to obtain an activated catalyst. The
anount of the catal yst conposition conprising the

di metal cyani de conplex to be ugsed depends | argely on
the functionality of the initiator, the desired

functienal ! ' ! 3}“3' tth%c [te%fn%la%%liﬁ%r a‘#‘éu%ﬁ O‘H tAfge of

pol yet her neraIIy

catfalopst? | mm g e joangewoicaflliovihat depror &b Qi of
calculate on the weight of obtained product

ad M adctamge forehly emnt CEEm RN foimy to

568 !k JAE SN S B TS 55 o,

C atadlay picss i€ Qi f st i inettale Qsaan;ed&mnw exo sA0 tEde, The
for use in the subject process generally are

sufFatalemlls erRKising dimslaln&yanisie atormﬂeerx vdtitable for
'OVM ongentyat L?A;ﬁeqbﬁqfof%%*élénﬁ@hn%% é e £ df&tently

cata yst can e po er produ

Wi tatuwveart@da/.eme afdiactusen 4 edistt \ﬂi@ iTow The
ability to |l eave catalysts in the polyol is an
.mﬂmt%ﬂ%g@%mel%rﬁ%m% a&d}%‘rs the catalyst

Che A AP et A AN d BBl P SprElout an

the catalysts remaining in yol s
ustm:htamsaet e af o sarf fp:mdamﬁ yawectitwe. tThdeab ey eth leave

This is partlcularl egtageous as the cata

actGARIBH S tEp M elspear’t dﬁ‘t&%ﬁﬁfcte M%%%e because
for.d r nﬂ§§§3 ntageously ddhea1yst 1
actcf \ﬁ%’r %{a?aEFOl w thin the "pol yol s obt a| ned %?/ treemova

subjtent. process may be enpl oyed. This advantageously

allows elimnating the activation ste For
i f Moreover, é%e catéﬁ e X

ysts remailning 1in %ﬁgtggE§Ether
polyols usually are also sufficiently active to be
recycled. This is particularly advantageous, as the
catalyst activation step may only be performed once,
whereas for later start-up phases advantageously the
activated catalyst within the polyols obtained by the
subject process may be employed. This advantageously
allows eliminating the activation step. For instance if
the subject process is performed in the continuous mode,
polyether polyol product obtained in the subject process
may be used to start up the reaction, whereas non-
activated catalyst composition is continuously added
during the process.

Accordingly, the subject process preferably comprises
the additional step of recycling part of the
polyalkoxylene polyether polyol containing catalyst
comprising dimetal cyanide complex.

The presence of an initiator compound of a higher

molecular weight may was also found to be beneficial in
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t he subject process is perforned in the continuous

node, pol yether polyol product obtained in the subject
w@r@spsR4sray be used to start up the reacti on, PEUTEPAE052480

nonacti vated catal yst conposition is continuously

added during the process. Accordingly, the subject

process preferably conprises the additional step of

recycling part of the polyal koxyl ene pol yet her pol yol

containing catal yst conprising dinetal cyanide

ﬁ?;@{er e LESES %eql%{cntgt&dmﬁgsédalaéstgé SHRUNG P

bereefliicialng rdgt itrhen adehed-yaets erd thied tac tvwiddiduin sd@piring
This allo achleV|ng opti mum cat al yst activity

wi t¥AE ¥ Siany %ﬂﬁflnductlon times. The activation
of the G aét tvacﬁ'mp%i{ tc%t%ﬁ Eq 1t\i%a1 g:o obtain
catal yst may be conveniently dete ed a rapi

|r1adnaatﬂnatnd;naxﬁmysi(h&ythprannnanieﬂﬁdeﬂuiaDmeﬁaby a
Once the ctlvated catalyst was formed, water present

in FARLEr R LB IRE REGT FH D S U R - TR
armattntrglét@e% &&tdé ovcz}ﬂcé Q rif fae&éut;ttfe&% ¥t dé"fé’rmed

in a negative way activation in itial phase
mayw dies ic qumeeserentiry ey fomnd a]rkylrmqqoojgm:esr |math1cm the

reacto 0 N a separate reactaor The SUbj e rocess
PR S B R ey o] B hniet ST (rS
exaéﬂataewsrt e Plid ORORAA A, preferadl y at

a tenperature of at” least 8 nore preferably at
I east SBheC g ctainch nipst Jp“reﬂaatb"l:\yti&tl Ipdeste 1Y ©e The

t f t
SISO PSS AL RS ASC S, nrror on

135 a W@H@gﬁé/acﬁ&e subJ ect process is typically
carried out by reacting a m xture of
The subject process may be carried out at any

suitable temperature, for example in a range of from 60
to 180 °C, preferably at a temperature of at least 80 °C,
more preferably at least 95 °C, and most preferably at
least 100 °C. The temperature preferably is at most

150 °C, more preferably at most 140 °C, and most
preferably at most 135 °C. Accordingly, the subject
process is typically carried out by reacting a mixture of
hydroxyl group-containing initiator with DMC catalyst at
atmospheric pressure. Higher pressures may also be
applied, but the pressure will usually not exceed

20 x 109 N/mZ2 (bar) and preferably is from 1 to

5 x 105 N/mZ.

The above-described combination of process conditions
and reactants has now allowed preparing novel polyether
polyols. The obtained polyols have similar properties and
a similar performance to polyether polyols prepared from
pure alkylene oxides, in spite of the incorporation of

aldehydes and/or water into the polyether polymer chains.
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hydroxyl group -containing initiator with DMC catal yst
at at nospheric pressure. H gher pressures may al so be

wa@ppbioedss but the pressure will usually not exe€EEPR04/652480

105 Nm 2 (bar) and preferably is from1l to 5 x 105
N'm2 . The above -described conbination of process
condi tions and reactants has now al | owed preparing

novel polyether polyols. The- dif ai ned pol yol s have

simlar properties and a simlar performance to

pol yet ﬁgopegﬁgkﬁegrg gs? Bﬁeaaﬁabfea55¥b§a§n Xide$he

in spi I nco ation of al dehydes and/or
mabebjentOptbeepelpebﬁemabmyyhes ehaansragesmolémalar
pol yet her po

prUeasS o ShabF3PRs San a8y 00 nbPelaPar REGRE ATy, the
oﬂ?@@%e% Bﬁ?@g}éggfkgagﬁgohagrﬁﬁebaakﬁgetm%lecular

pofye era as an average nol ecul ar
memghuhmfoitakedeﬁsZOGOOOyeweﬁom@rﬁrQt@ﬁamabhﬁ oft at least
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a Hyehrsoxy3 . (borﬂm:htyeﬁ HQUsMPIe ey a0y ¢ K935 ot y%1aVIt also
Pr Fﬂcaesr aablr}/dmlnae.l. pa?xlré/roagewédné]?i Eﬁallty of at most 8,

preferably of at most 5.5, more preferably of at most
4.5, again more preferably of at most 4.0, and most
preferably of at most 3.5.

Conveniently, the polyol prepared according to the
present invention will have a hydroxyl content of from 10
to 100 mg KOH/g polyol. Preferably, the polyol will have
a hydroxyl content of from 15 to 85 mg KOH/g polyol, more
preferably of from 20 to 75 mg KOH/g polyol, again more
preferably of from 25 to 65 mg KOH/g polyol, and most
preferably a hydroxyl content of from 25 to 60 mg KOH/g
polyol.

The polyol prepared according to the present
invention further may contain primary and/or secondary
hydroxyls, which depends on the nature of the used
alkylene oxides. Usually, the level of primary hydroxyl
corresponds to the amount of ethylene oxide used.
Preferably, the polyols contain of from 0 to 20% by

weight of units derived from ethylene oxide, more
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a hydroxyl content of from15 to 85 ng KOH g pol yol,
nore preferably of from20 to 75 ng KOH g pol yol

wagasn4ares e preferably of from25 to 5 ng KOH BCPpBP2004/052480

and nost preferably a hydroxyl content of from25 to
60 ng KOH g pol yol. The pol yol prepared according to
the present invention further may contain primry
and/ or secondary hydroxyls, whil®h-depends on the
nature of the used al kyl ene oxides. Usually, the |evel
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sh zﬁ¥d%ﬂ¥ﬂ%ﬁ polyurethane f oam obt ai nabl e.
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polyurethane foams and shaped article of polyurethane
foam obtainable.

Polyurethane foams can be obtained by mixing polyol
components, at least one of which is the polyether polyol
according to the present invention, with a
polyisocyanate, usually in the presence of blowing
agents, catalyst and other additives. This may be
effected in a mold, resulting in a shaped article of
polyurethane foam, or for instance in a slabstock
process, wherein a block of polyurethane foam is
continuously produced, and shaped afterwards by
additional shaping steps. These shaped articles made of
polyurethane foam are widely used in numerous
applications in the automotive and aircraft industry, in
upholstered furniture, mattresses and technical articles.
Other applications include the use of polyurethane foam
as carpet backings, foamed seat saddles for motorbikes,
car light gaskets, and lip seals of air filters for

engines.
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agents, catalyst and other additives. This may be

effected in a nold, resulting in a shaped article of
weoiogreeshane foam or for instance in a sl absPOEP2004/052480

process, wherein a block of polyurethane foamis

conti nuously produced, and shaped afterwards by ’

addi tional shaping steps. These shaped articl es nmade

of pol yurethane foam are w del goused i n numner ous

applications in the autonDtive and aircraft industry,

i n uphohat g&%éég p@lé&gﬁi A | nc dznia%;bga FEMIGR on s

articles her applicati Useof°

poIWtdtéuanelImaased:ajypeihdoaiddl]mJan aamtb e8! In the
saddl es for nmot or bi ke}f@0 car Ilght askets and lip

sed @l iquy & Qyerd forrmeq)sfm%nts
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illustrated by t oW n exanp e exa
secntétdmd tvid Emthnaﬁmwﬁplmmméﬁmmemswam Sayesedisg to

LA piscosify, s reasur od according, AST et hod rethod
”EtMﬂZa@ldV\%ﬁfesC%cgm ﬁ'ﬁgcod'éj% Q‘%’ ﬁ@g@he

D4672, acid values according to AS
volwatldtel g gamgmmmmnpmmdmmemammw msimgimg a gas

dets chromtq}%@g %ﬁé%tene oxi de url}%)%nla\{\géietermlned by

f%hhpd B H}}‘Q:k@taq{dvé‘%és%k%%cﬁet}ﬁethod for

vvat er cont ent al'l oned a determ nation of
aI k@h@r@emr@ma:@mremf vuhteh vmizmxucaanmmf abbE 1l Rived a

The. c ri a di_ne ani de
o ST it 0 S i it Y SRS it
h| YW B UsE Sddd @0 Wpnve di spersion containing 3
wt % DMC catal yst particles dispersed in a propyl ene

oxi de ddtvuctateflysd! yagimpgdls ivgy iangimahatb eryendetegeomplex
nlei éerrg§aéguaéﬁDMC catalyst) used was a highly viscous,

stable, white dispersion containing 3 wt% DMC catalyst
particles dispersed in a propylene oxide adduct of
polyglycol having a number average molecular weight of
400 Dalton, and was prepared according to WO-A-01/72418.
Example 1

For the following example, a dry crude propylene
oxide obtained from step (c) was employed. The dry crude
propylene oxide comprised 99.80% by weight of propylene
oxide, 1400 ppmw of propionaldehyde and 50 ppmw of water.
The remainder consisted of impurities such as acids and
alkenes.

A 1 1 reactor equipped with stirrer and a
heating/cooling system was charged with 71 g of a
propylene oxide adduct of glycerol having a number
average molecular weight of 670 Dalton and 16 g of the
dry crude propylene oxide adduct of glycerol having a
number average molecular weight of 400 Dalton.

Subsequently 0.8 grams of the DMC catalyst was added. The
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400 Dal ton, and was prepared according to -A-01/72418
Exanple 1 For the follow ng exanple, a dry crude

w@e@pyhkese oxi de obtained fromstep (c) was enpCDERZNN4/052480

The dry crude propyl ene oxi de conprised 99. 80% by

wei ght of propyl ene oxide, 1400 ppnmw of

pr opi onal dehyde and 50 ppnw of water. The remai nder

consi sted of inpurities such~adlaci ds and al kenes.

react or equi pped with stirrer and a heating/ cool i ng

sy steautwes wetsartgesch el edl endfhemtpomd asm &d,deand vacuum
adduct of gl r ol havin%:a nunber average nol ecul ar

wei'ght a&ﬁﬂg—*f’%f ST R G ok e t@yy axdugdr from the
pr gdens oxi de adduct of glycerol having a nunber

aver age nol ecul ar wei ght of 400 Dal ton. Subsequently

0.8 gr & refi nighe tDMC rata o - NV

react or was tEQn seal ed aﬁ%§%eatghafgﬁgggugfhaﬁﬁs-g of the
vacuiden®s capplensd axd deemmare tadglssls aoin biatuerusdnd dairing

fr the reactor, Starfing at pressure of 5 103
rw:yao chiky %ﬁ-:ﬁ%@fbr ihQJ e {ﬁ%]gkﬁ% gsFol, 3 9
(ofe]r35i ﬂUQﬁﬂbp&del%ll%dnm RF-ofTheR Y i, d? r??é)sylene

m nut es g glycerol, 3 g of 1, 2-propanédiol an
g oxidee wene @Oé@éi Framdydrarmi s -dd hee e eaddarh mixture was

ti, I h ' ] Xt i ptai t
T30 A i e e B e i ueeactor
subjerieed Qs edicREHyE IR duldPWed R HITRIRM by a

purge for 15 mnutes. The obtained pol yether polyol
hadi& HegeoPurdealfigs 95 3Btk g, and an aci d val ue

of 0.0 g .q. T% l.atter. aci al ue, i_s,a asure
for thg:f%aenglﬁngtévlg'fecla ?}d'lyﬁettrhgesrl l?fﬁ'oéatherq &l }ﬁyﬁﬂ:te%é’ value of
polspoimg RoHyay,atante drx aqile vh1lke oFame (0 eRH W MAS The
perfornmed using purified
latter acid Vvalue is a measure for the amount of acidic
residual material in the polyol.

Comparative Example 1

The same procedure was performed using purified
propylene oxide with a purity of more than 99.98% by
weight instead of the propylene oxide, further containing
15 ppmw of propionaldehyde and 50 ppmw of water. The
obtained polyether polyol had a hydroxyl value of 55 mg
KOH/g, and an acid value of 0.010 mg KOH/g.

The hydroxyl value and acid value of both polyethers
obtained in Example 1 and Comparative Example 1 are
within the desired range.

Example 2

A wet crude propylene oxide obtained from step (b)
was employed. The wet crude propylene oxide comprised
99.60% by weight of propylene oxide. The remainder

~consisted of impurities with boiling points below 100 °C,
such as 1500 ppmw of propionaldehyde, 1800 ppmw of water,
800 ppmw of acetaldehyde, the remainder being acetone,

lower alcohols and acids.
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propyl ene oxide with a purity of nore than 99. 98% by
wei ght instead of the propyl ene oxide, further

wa@omsasning 15 ppnw of propi onal dehyde and 50 PEIEPIID4/052480

wat er. The obt ai ned pol yet her pol yol had a hydroxyl
val ue of 55 ng KOH g, and an acid value of 0.010 ng
KOH g. The hydroxyl val ue armd Z&cid val ue of both
pol yet hers obtained in Exanple 1 and Conparative

Exanpl® 1 areeattdr reditbopesdi weeh ranpereEXan®l g 2 A
wet crude propylene oxide obtained fromstep (b) was
enpPdleRd/ Trelirg eysirRN prapythariesi detkohdbi gedt a

careray S gl PP IoFIELFHIRY HTHed el bib3bo

Inpurirties w I g

C, aseichigasmdb00u pprvwef gipr opf ogab dehyden, 180§ gpnw of
wat er, 800 ppmw of acetal dehyde, the renmi nder being
acRE AR ePBner 1 df catdret apfl Gtyasrol 2baysagt arnumber

EO4M | | r a.pegbhn i m
coubanede kb shl 1 e 20 Peshl oL ek 1 81348 5
gl 9cér gtahavofigtize NDNbecabayEyege Te ecabatoneght t9én
670 Dal t on, 19% of a progélgne oxi de adduct of

v

gl SR2ref Aadi Agetedumdel3@ver agendoreeuiE Vo gaplbed to
d 4 f
409b$€$é0€r L& afldeg apd; D44, 9F Lo Eﬁgeﬁ£%§gﬁrfo

catal yst. The reactor was then se

130 C gt apdiNgcaum Wase apphd edeto £ ep¥eyfpaces 0@ of pure
water and air " fromthe reactor. Starting at a pressure

of pEoRyléene 10xgdof cpurzipiopyl ess tadel GOnppimi 0f water
| ess_than,1Q0, ppnw of water re added to pre-actjvate
TSR SPOEH. EBOP SV FOLE [ ntesoof = pYaE: AECL St BA

of 5 thengeéal ¥6t pr&O6R-i Pt PbKYbENEnOXELES1 68APOEES §f of
85% by wei ght of the wet crude propyl ene oxide and 15%

bya ey f@iie oPxpdee ermydede oki 8o’ weyevwatidht of the wet

ngfﬁﬁgoﬁéégyﬁgﬁéngxﬂ g g%@uigg'thﬁeight of pure ethylene
oxide were added continuously during 170 minutes. The
reaction mixture was maintained at 130 °C for 60 minutes,
and then the reactor content was subjected to reduced
pressure followed by a nitrogen purge for 60 minutes.

The polyether polyol obtained had a hydroxyl value of

47 mg KOH/g, a viscosity of 280 mm2/s (cSt), a water
content of 0.02% by weight, an acid value of 0.009 mg
KOH/g and a total content of volatile organic compounds
of 19 ppmw.

The polyether polyol contained 310 ppmw of
propionaldehyde, as determined by releasing the
incorporated aldehydes by acidification, and analysis of
the released volatiles by a gas chromatograph.

Comparative Example 2

Example 2 was repeated, using purified propylene
oxide with a purity of more than 99.98% by weight instead
of the propylene oxide, containing 15 ppmw of

propionaldehyde, 15 ppmw of acetic aldehyde and 50 ppmw
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reaction m xture was maintained at 130 C for 60
m nutes, and then the reactor content was subjected to

wo edoe4pr essure foll owed by a nitrogen purgePCDEPHN4/052480

m nut es. The pol yet her pol yol obtained had a hydroxyl
value of 47 g KOH g, a viscosity of 280 mm/s (cSt), a
wat er content of 0.02% by we+gh3,-an acid val ue of
0.009 nmg KOH' g and a total content of volatile organic

co f : I RO ! t ai
L e B ooranal ane e et e oted Tyt ¥
r elbeasiung tfoe itheo wadreat gotesletehyide s hiay faﬁcindilfaitfiairi on,
and anaIyS|s of the rel eased _vol atiles by a

chreéﬁﬁ‘P f}e\&ﬂe Pelyifshg T2 Pelatedi élazi wadydroxyl
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OXM@QerCQ%trﬁ'e@itn%fl'@ m@m@f w@&%@n%l d%@i‘éﬁﬂfa:!l%eow

of acetic al dehyde and 50 ppmw wat er, and
addi. @@9211@91"@&1 RPG400 ian tortddr cp@‘tamctomﬁ viodra ttile organic
wat er esentéiﬁé%he formul ati on exanple 1 . The

obF&pﬁg& B30l had a hydroxy val ue of 47 g

KOH g, BatWi %@q it edf p29QJT® bStEeBEH ind BM@I®1e 2 and
content of %o by wei ght, an acid value of 0.009 ng

Koﬂpglpaar@d:lafet &@mm@wt%madofve\m @tltﬂléaar gaiperties which

u Both et her yal,s obtalned
MRt She Gl et E R A Ty
S|Embg§ﬂﬁgqpertles mhlch are mnthln t he range
consi dered _sati sfactor Exanpl e 3 A pol yur et hane foam

for mul &t POR YHES thadsarfan formde taan yasy brebgedoff rom

conth Reng s by phtte, IR SHTRS oL et seom

dlmnhhmﬂ@i@anﬁumﬁhur(dﬂﬂﬁ@Lnlhgl3p®Wpdits by welght of
water, 0.3 pbw of dimethylethanolamine (DMEA), 1.1 pbw of
Tegostab B 4900 (a silicone surfactant, Tegostab is a
trademark of Goldschmidt Polyurethane Additives) and
0.18 pbw of stannous octoate. The formulation was reacted
with Caradate 80 (a toluene diisocyanate blend containing
2,4 and 2,6 isomers in an 80:20 ratio, Caradate is a

trademark) at an isocyanate index of 107. The resulting

foam had a density of 25.8 kg/m3, a tensile strength of
115 kPa, and an elongation of 207%.

Comparative Example 3

Example 3 was repeated, however using 100 pbw of the

polyol obtained from comparative example 2. The resulting

foam had a density of 25.9 kg/m3, a tensile strength of
115 kPa, and an elongation of 200%.

Both foams obtained from Example 3 and Comparative
Example 3 were well within the expected range of
properties for this formulation. Both exhibited suitable
cell structure and appearance, and passed dry and wet

compression set tests.



Tegostab B 4900 (a silicone surfactant, Tegostab is a

trademar k of Gol dschm dt Pol yur et hane Additives) and
w@2m8/0pkw8 of st annous octoate. The fornul ati onP@EEBP2004/052480

reacted with Caradate 80 (a toluene diisocyanate blend

containing 2,4 and 2,6 isonmers in an 80:20 rati o,
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w@omsvias in thie chain.- 25 - 1. A process f oPCT/RR2004/052480

preparation of a pol yal koxyl ene pol yet her polyol,

whi ch process conprises contacting an initiator
conpound having from2 to 6 active hydrogen atons in
the presence of a catal yst CQnPEiging a di et al
cyani de conplex with a crude alkyl ene oxide to obtain
t he pol yoxyal kyl ene pol yether polyol. 2 . A process
according to claim1l wherein the crude al kyl ene oxi de
i s obtained by the steps df:L@)LMba¥ting al kenes with
a suitable oxidant to yield a reaction mxture
cont ai ni ng al kyl ene oxi de (b) separating crude

al Kyl erfe pxdakes$ rbor tites rpesegdd et ik taff e gbd ayagdokiylene

iy R LR, Yol AR S GamRR | TR PeRERERERT an
3. MPIOLESS CEROSG AL ¥ FBul ?rtc?ie wher 4,8 hg,glrogen

crude al kyl ene oxi de conprises on total conpositi
f r ;b @%s 00% blye vier gdendce ©O. D% tpl weei giumpfishagon dimetal

nor e al kyl ene oxi des, sel ect ed, from the group )
CorSiaT d GRLFy | BHe: o) S ropgH e SR UgSaka obtain the

but Bhsx i di ng to any one of

cl al?/érrs 1 B?ac;l]giﬁ?/\ﬁeérlﬁ?%t ﬁe c%lﬁjl'kyl ene oxi de

obtdi néd prostesp ddjowdiny itsessHaiomI[0 woe 5000 phewcafide
wat er,, based on,total ,conposjtion. 5 A process
accaglr]@f]negn? 3 oh %qtacltrh’?‘#rsb}ir}il@ £t 2r@ftn part of

t hepol yead koxyd enex il v efiel PAWRIaIA NiBG: to yield a
catal yst conprising dinmetal cyanide conplex iIs

r eciRA @l 016 MK par g exdndrafpuinwla Witk eidy t he
gggfoglsﬁsleﬁagé:rg%tdilg% ct_;rou enyal%nyele%fe tof;(ei elafrrgsm 1t}18 %eaction
mixture obtained in (a), and

(c) optionally removing water from the crude alkylene
oxide by at least one distillation treatment.

3. A process according to claim 1 or 2, wherein the
crude alkylene oxide comprises on total composition from
95.00% by weight to 99.95% by weight of one or more
alkylene oxides selected from the group consisting of
ethylene oxide, propylene oxide and butylene oxide.

4. A process according to any one of claims 1 to 3,
wherein the crude alkylene oxide obtained in step (b)
comprises from 50 to 5000 ppmw of water, based on total
composition.

5. A process according to any one of claims 1 to 4,
wherein part of the polyalkoxylene polyether polyol
containing catalyst comprising dimetal cyanide complex is
recycled.

6. A polyether polyol obtainable by the process

according to any one of the claims 1 to 5 containing of
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fromO0.02 to 5.0% by weight of units derived from
al dehyde . 7 . A pol yether polyol according to claim
W@ 200840428 has an average nol ecul ar wei ght in tPE/ER20g€052480

of from 1200 to 8500. 8 . A polyether polyol

according to clainms 6 or 7, which has a nom nal

functionality in the range of from1l.5to 6. 9 . Use

of pol yet her polyol accordi ng t26o0-any one of clainms 6

to 8 in the preparation of flexible polyurethane foam
from 0.02 to 5.0% by weight of units derived from

aldehyde.

7. A polyether polyol according to claim 6, which has an
average molecular weight in the range of from 1200 to
8500.

8. A polyether polyol according to claims 6 or 7, which
has a nominal functicnality in the range of from 1.5 to
6.

9. Use of polyether polyol according to any one of
claims 6 to 8 in the preparation of flexible polyurethane

foam.



