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16 January 2007 1 PROCESS FOR THE PREPARATI ON OF A
POLYETHER POLYOL The present invention relates to a

process for the preparation of a pol yoxyal kyl
pol yet her pol yol catalysed?by di netal cyani de gg%ﬂW8Q2007

catal ysts. Background of the invention 5 Al kyl ene
oxides are the main raw materials for the nmanufacture
of pol yoxyal kyl ene pol yet her polyols, also referred
to herein as pol yether polyols, which are useful in
the preparation of polyurethane products. Al kyl ene
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reacti on m xture containing al kyl ene oxide, (b)
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oxi de frakkylenemioxtidee @b dihectiain saepmabeyipysafor the

| east one distillation 20 1.reatnent %E h i ngd
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quantities of by- Loduc&s aving a boiliﬂ% goint
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However, even the presence in very n} or anné ts ind nt to

the FERBELBING rh FFACSINYAPIRRT oM L FRpSITERESS o*1ea

st e!”g&@% frpma dheorraut At Wsht@fi nahlyy kegiexiedexide, (b)

derivatives Is wundesirable for the manufacture of .

pol yeehsrapbhgoret cmidecalkyiens oxdde trop the reaction
mixture obtained in step (a), and optiocnally {(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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stated in DE-A-101, 43, 195. Mreover, if crude al kyl ene
oxide is enployed in the conventional base-catal yzed

pol yol manufacture, the obtained polyether polygls
generally exhibit a | ow nom nal functionali?y iﬁﬁ”ﬁaWzoa?
high 5 content in unsaturated structures. This makes
them wunsuitable for use in the manufacture of

pol yur et hane foanms. Accordi rRgRys only substantially
purified al kylene oxide (further referred to herein

as pafse Ky epeaoxd s, 158 . havtagvar, alkyWrane 8xk¢Eene

content of nore_than 99.95% by weight is generally
constxfeted sasmpheyed at dthe roRveRklonmh bRsergasadyzed

al ky, oxj i vat ' st '
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t he gdovmliyoesbibit he lconnaminaht furciHimgaliigy18nd a high
renoved fromthe alk [ t / i I
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unaceepiiahiid e dos afe alrkhenmanufaetuih efefpoleurpohane

al kylLene oxide is generally prepared from crude
al kyF@#eS-oxi de by submitting the crude 20 al kyl ene

oxi de obi@igiednbipm siBp Sidkthat sl b diididiald alkylene
purification treatnent (c). The additiona

pur i PxEQR | FRrthpruseferRet dophesein #%IRYLR élkwienssoxide)

st epg vfﬁhtéﬂﬁaﬂﬁgﬁ¥ﬁé &1 dd R Eh€Sof ShEMaitManf BONB5S by
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pur i fetehly drs wegarakly cernsiserequapnentisi@fioryokeynthe
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al kykengved irim twbi &DkyFeren@aideotbethle tdesinmd daviedndue
DLl 1 BobY S PELY 23R e ld D (e

US- Auda 68epthidficaN8sd 6o aaiaylyen200%ide .

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 tc lead to application problems

with polyether polyols prepared from the obtained
alkylene oxides, as described in US-A-4,692,5335 and
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- 3 WO A-02/070497. Therefore, pure al kyl ene oxi de
suitable for the preparation of polyether polyols has
to be treated to renmove not only the inpuriti
originating fromits manufacture, but also toqséﬂ39%2007
inmpurities that 5 are generated during the

purification treatnent itself. Due to the
above-descri bed reasons, it wogld be highly desirable
for the skilled person to be able to use crude

alky st ur k n OXId el
prepara Od@‘lggl ygﬁgrgéoplg y%F‘sL %i]? fene e 1elj'sfgsle
oXi dﬁo:ha&et e epdyabiageodipcd yeithpt epo]:wtua‘ &fEiEUIt@ aerd

t hus e avai lability. The use of crude alkyl ene

xi GEESSHRA G AFEBORRI BT 50 p DR EHL SR g imating
pol yf@érkyi@ﬂ@aa@xlfa@tgﬁa,ethemlsa tberghevd llca@iurqm;les that
treatnments. 15 Surpr|3|q%§¥, it has pow been found

t hat 253 %errértedpspybng eifiephien tosshnenfodtselt.

al kyl enepaxigde tha EB@ve-FH@sﬁﬁ‘l%@doi‘:e@s&?é AlMStyould be
conprising a dinetal cyanid onpl ex and an initiator
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i nve S 0

of ' oCEAPS FRHAED ohBaR HRERE o but Ol IR SR for
conpthsegrepanarnbhngfapolyétheatpplyohpOUhuﬂh&vim@kylene
from2,to .6 active hydrogen tons a
cata?§§%e83ﬁb% iﬁ&véné?%%fj H#g%£5§ﬁ§ eiﬁﬁﬁ?hgkd thus
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pol yet 0 i taile escri n o
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pr epﬁb@} | 1k Pfend) oRQLY¥ CGERSr 3Ry 9h, tMBI $ilir LRICA1E oased

Ereparlng 30 pol yur et hane product i ncl uding
poly Fed¥mentoati ngs, el astoners, adhesives,

seal ant sg, E;lfeglla gy, S ndd G BREn FoGhd Htﬁféﬁaotlgether
reaction wt yi socyanate under 16 Januar
polyols can be prepared from crude alkylene oxlde 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 pelyol.

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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4 appropriate conditions, preferably for flexible

pol yur et hane foans. The present invention resides on
the surprising finding that contrary to the

est abl i shed opinion, crude 5 alkyl ene oxide na§Fyary 2007
used for the manufacture of polyether polyols if the
process is carried out in the presence of a catalyst
conprising a dimetal cyani de 4cenpl ex. Wthout w shing
to be bound to any particular theory, it is believed
t haé?lbﬁ@plelf‘&t@ ¥8hdCOIPHd Sipi@fardBlgi et af 1 Ridliede

conpl ex sel ectively incorporates aldehydes present in
t heP@} RyFEengx £88Mas di functional nononers into the
pol yet hgge ‘Hl%'s@ntnlﬁvém&;neﬁ:@bﬂ@gs BRStAd %rp‘%@.%%h@' y

as acetal Structures. The latter is further referred
t o Rending ddafnicestoary v &heonstsbémmg/d@mmm Fude

t
conbok B mRs pRG nL Wed 18y EnECRIASRHNG, o
pol yel yerhqolppdlyol s nfwttheedu@e:essl isi sartm:glﬁut uhathe
aldeh des are. inco as .chain_starter, ejther, in
EhoPTYeRTes ok oy RRERCLE Sopli e SaRCe “IRbA Ryighe
c ondbriyb Dens. m‘lthguvegifm tal bal bbandataLw sparfhlcsla;:
resujts in are unct.i Qna nd t he esence o
robhttntod b irubRlLeted Fnato the FaPAlys b i Sng S
Useqohe €418 i kKl BBRp DX dRS dc@livin9 Phepesatdter  of
polyether pol yols, in particular those suitable for

25 ghd %Y%mﬁuseﬁto#npm%ﬁléwﬂsﬁe pEhfe, asufidpnctional
9engbabhyrd %qwor %ﬁepgbypé&ézo hAYR EnnE| @&sﬂ@mm@ﬂaqht

of above 1100 found to result in polyo

t haPomik konumssisi Rbyeas crcaisd stoucsures. | B latter is
funf?f@ﬂ@f!fé@é@%gdhkghheQ%FH*% 951EESQEP¥€%d‘¥Lom
resultIng in unsurta yur et hane Toans.
AIthbdghy¢®lyﬂnheuspehgp¢3¢qﬂwb®u¢hd faom wWiadtt thhes of

pure Iene OXIdeS eh

preséﬁ%ﬁy § ars co nér@ Q vxigibgﬂgrrg%guréélfqﬁatlonallty
Cyanfdﬁh@Opqﬂyﬁther 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 too 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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16 January 2007 - 5 have been described in

US- A- 3, 404, 109, the obtai ned polyether polyols were

al so not suitable for use in polyurethane pro ts

due to their |ow nominal functionality. Furthe?ﬁ%?@?wzooz
the described process 5 proceeded only to an

i nconpl ete conversion of the alkylene oxides, in

spite of the very long reactiop -tinmes. W thout

wi shing to be bound to any particular theory, it is

bel i f A%&%g@@rf@é@'ﬂ? —ﬁnﬁl@df,dld‘ﬁ, e obtained

US- were not sufficrently active in _
cat agpodaiatdert polpoly e atlisonnobasuitablien far use in

sati sfactor Yool articular, inp_t r e of
et drosba Bl pradie B e el 1% RERRRRRC ¢

pr ocRgsctichajiepar Partdoooodiengthe déspsibeal) procged. I n
step (a), 5 an al kene feed is reacted with

sui t%‘é‘?%e%ﬁ]adgﬁﬁyi 213 NG OTPSREE | COBYe LA h et Ehe
hydr 9pefietedexidsy} t 8bl &hitexbdathe vy dapaplreaetion
epoxi dation of the al kene to the corresponding

al kyFE¥S-oxi de. The oxidants include oxygen, and

oxygen- GRYRIRI RYsHRSE S P baTbbhiHA €80 SHE) R t4@udbk 8R€ory,
nitrous oxide. O her Suitable oxidants "are

hy dr bip ek iedd eyedpblat st hes walr adyshe R ivest 1& i phatic
hydr.oper oxi 4ngh s ref b :

e S R AP S eI P Satlin
hydrtperpxdiverizethyh beacidion Apdeopetosdaktoran#ay, in

I sopropyl henzene, 25 hyd roxd f which ethyl
benz%%ggﬁvgfgbépoﬁﬁaep¥%&§ﬁ%§?%pg§ %?ied. Even nore

pr ef er alinudehalpyberssoxidleams ustdgimt gk st process

nmonoper/ propyl ene oxi,de process, as or,i,nst.an

desct? b%’gel‘?‘ﬁy -afi-cej-’%bﬁ?&%.secﬁpadz% {‘@/I Ee & %é%e@arﬁa’ ’
be sgpasBtatt flcem iberdi-ticrbatiitnambui tulel o ki:didaad.

Al t hough such se%gration can

ey KRETR e GTEBRE ST | SLBR Ce eV pe tapidet . Bhacable

sepasi O Mdde GAREHDS | ¥F CPINISEiIORI O ME®\EIKENne 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 obtained in
16 January 2007 - 6 (a), and (b2) separating crude

al kyl ene oxide fromthe mixture obtained in sa Hr%b¢b007
by at |east one distillation treatment. In st g by,

a first distillation of the reaction m xture

contai ning the 5 al kyl ene oxi®@e gi ves an over head
fraction containing unreacted al kene and sone | ow

boi {d)ng andpybl} | @sparatiagdesidé |dikydener eat denfromantize
carried out at,a .pressure,of, from1l.to 20 x 105 N nR
(bt ugaqonfasieq B atapu(Bl) @ tor RebnPis C to 250
C. dihei1Qadishi ¢ taldnehtcannr epdye(dng unreasted

al kenes along with other | ow boiling inpurities can

be Heétdidatipanet He dragsian Ky o qeaeaLpredethbl v,
t healqe'gg. ealoﬁif&@r%idvéy('aqeo@érﬂéa‘iﬂ # 1 thensSeBhesining

proce I'S prepar In a process including the steps
(a)ynyaEickedndlke@d args sees1a® pekldng impurégyes- t he
Si of ,.the.disti]l.at] [ f : Lle

nmai eai%sﬁélgaﬁ%%% %érac%&gﬁgu%fn?l%e ga:r%l %ggou\e‘;?ﬁd%

al kyl g @xioderksm PR 2l ¥ 108neHell (269t hahawetha
| ower boiling contam nants as an overhgad product

f r crAMEeT atexet Fanoeiod JremopPal hekP i%»"ozg’cgt Be(b1).
Theydi.styi;l_l.ati0 r n a i i
o LSO ST e Bl s a2bnd with
t enpgreat Urow bangengfinpuhtdes con 250 wemovest &rap| yhe

the__djsti.llation at ' rry :
or i€ A AER8 AL S BRdrelintR) (I itlacfdylgne
andoxiden a5 usedpen athe esubjetheprangss dfs fousparedCinoeca

200 C. The ,cryde, al kyl ene oxi obt.aj \n i tep.Cb)i.:
o TPEOGRRe Aty 4R R BB 18) oF LR b 21 Sh ab b
wategrmidds url Irgdupel yied herzepolfyohs d:eitildrag ipmodndédof

DR koL Soma ) B S At PRk L g

si'ng a

cat al ysin Gy (B2NY @rudd MREFLefy adk tie Conyletrerallly
pol yol is prepared by a e

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 103 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 105 N/m%, and at a
temperature in the range of from 10 °C to 200 °C.

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 functicnality 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
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catal yst conprising a dinetal cyanide conpl ex,

additional two-functional initiator conpounds ot her

than the main 16 January "007 - 7 initiator \
conpounds having more than 2 active hydrogen 4f dffyery 2007
may be added in order to redu t he nom nal

functionality to obtain a functionality simlar to
that of the base-catal yzed polyols. 5 \Wen wet crude
al khdhdand dwmperadaeBaYigmuatsp theR 2jactkkis dysgogen

t hea%ﬁsf%a&é%%e%diea b heo fddide Aldoshepern @i dfinal

advant age 'y acts as a two-functional 1nitiator
confonntiofdiit yaltioowbtaimm i funatdonhdipyl yublar 3¢ bat

formul atians, whi.ch_requij itional two-functional

10 i?f‘%?%?’s%'ﬁ% Eﬁ'&gaop%%og%g’ed with pure al kyl ene

oxi de. wWHén Svdth crurie aikybee tdxddenobhaized fuorbertepl (b)
the, different raw nmaterials requir for the

sy ntlﬁeg?ﬂgfo 0 rtgﬁ% {f{la%?r t %e"?/%}% A %g‘eaF’ﬁlfl‘I!l% LR ERE

obt 3ixhad advaHbageRmsih) aBtefay abltwosgahat dondl dmiiidtor
5000 ppmw 15 (parts per mllion by vveiggt) of wat

mor €OBPERRE abThi @é&@@@osz}rw%@%meo Lesther Wriyol
pr eff%&ﬁﬁhé{% ﬁﬂ? Weli chC HHYE: Ad kadana opal dewebt @idieibnal

rom step contains at nost 4500 ppnmw, again nore,
pr efladibhyont compund0 6o bpnadded atl thppurpr el by tans otide.

rmstrh?tgognp@% A S kR OaRS e Yuuftbe FOSE 3000

ppnmv Of" Wat ér.” I'n"an optional step (c), part of the
wat erifferkht paeseterialsheeqbigdd forokbdesaihesis.

renoved.as_an, overhead odu fr t .

al kyl enéCS%‘aJe?g g ft - w?%s‘?%‘%%:ee adlg(?clre Bge‘g{(#%g obtained

tUS- A:Iramﬁteie?6at;) Ip’r(&erlabagzt comntea s drfﬁtni _Bll)atbo!'mﬂoo ppmw
reatment of step (cC one, of re entrailer
conp@%ﬁtsspﬁ’éymo&%%@é' VSlglﬁ%Fg?ﬁd'@Q “ky"EhE REFERIAPLY
Ent rsidnh 00 08D ONEIY prinen £t vateflledehpraferablpf the wet
conmponent s_ot her than al k\él ene o%d de in t

pr odiFddeoplkpEeRR Q%Lder PPEAIRAT ¢ r?W1ﬁ£%PthbF§$£€ég?ﬁ.at

ﬁ;’ dfr{)c%;tfgggg B A d i nC ABPENS AL fo kA yalat PRBEE C4000 ppmw,
yet more preferably at most 3500 ppmw, and most
preferably at most 3000 ppmw of water.

In an optional step (¢), 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



having 4 or 5 carbon atonms. This distillation

treatnment can be carried out at a pressure of from1l

to 20 x 105 NnR, and at a tenperature 16 Janqug 20072007
8 range of from0 Cto 200 C. Preferably, the anuary
distillation treatnment is carfied out at a pressure in
the range of froms tg 10 x 105 N nR, and_at_a

nagKgser aPlir e THOM t W@ rifge ' fEBM 10C t oPi8ESEAPFRe The

frat arugde o2l kKybgpgeAXi de; obLakned fham stepr (gressure in
preferably contains fromO to 150 ppnw of water, nore
reefraradd yof riomer 6 tlee 1G0x pheivbim‘warad. aveld rsmperature
preferably the dry.crud alkyl.ene [ obtained fr

A Chiee) dast arhe TEel Ban C130 AR ofC wallr G5h miude

AME gieef @t e Yobessnédaprd@0stepmiicdf pratferabdyerontains
nor e greferably | ess than 80 ppnw, and nost
5195 ¢ abPy 158s PRMarCE0vWabaH ofiokst dreiffaas frem 10 to

a i.on.pf nr t k a of e
R PRI TP ittt 286, ol (BiRE ML thellaiy® crude
adésdrdriFedoxidst ebsafbedl, firbd) = (69), ¢betsipar deigsn than

f hyd . al dehyd d ids f t | k
S idhgeabons, 2] dshudes 2 eckds Lran e Al ILan® oo

s | bEationy Cenesal hbredigtdtd AN UBkES tiged 801 ppmw,
step (b2) and optionally (bi) and (c) do not have a
G inasio e feeadolitiote ttorae it ARy [l dfassene

oxi dgg, f10 C&ﬁéesieﬁgicgwgnc%% acﬂiéqaupr&bfea@?e%hiaik\éﬁggd and
requi re columms w a véry hi gh nunber of botfons,
mrt hehcehst neatgly toulél behesffwaughpui thdhe aiddeculty,

al kyl ene oxi de conpri se ntgotal c osition from .
a@s.%w;lbyb%@i gt SEBPPed@ Lo han( 5. 9%%?[)@0 welF§fit SEPFREION

A kyl,gpec9xbdassel edad ddomhhe Lo reersi ShéNG1ek lene
et hyl ene oxi de, propyl eéne oxide or butyl ene oxide,

aridleof I$ornparodsblanky ghdifbioudsw bgvaei gty offractional
0 .qﬂpq%i%{her t han al kyl ene oxi de. The crude
HElEet

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

The crude alkylene oxide comprises on total
compogition from $5.00% by weight to less than 99.3%0% 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 tc 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 86.00% by
weight, even more preferably at least 97.00% by weight,

more preferably more than 57.00% by weight, even more



oxi de preferably conprises at |east 96.00% by wei ght
of al kylene oxide, nore preferably nore than 96. 00%

by weight, even nore preferably at |east 97.0Q%b
wei ght, nore preferably nor® than 97.00% by mgf{d#lfryzow

even nore g 16 January 2007 preferably at |east

99. 00% by wei ght, again nore preferably nore than
hl%’wef‘ ht 182%F nod?- O9% ef BYablWP DY easfI88 50980

B
L ght,, of nalkyl engoxi de. ookl efey ably ghhe crade t
Egiyeky ene j%xi ge conpri ses at rmést kg% 85%lt§)}§1/1 wei ght , r.nos

pretf armtel yr af edablsy | $5s5@hahy 99e83%tbyof wel ikl enagaixide.

f t t _99.80%b i ght,
TR | ok (N0 SAOUIBy T Bie yeregrgs ot most
5 &= abl ywed giiPsty89. e b%ré@éﬁﬁblyamés@%han 99.83% by

preferably at nost 99.78% ])ébvvei ght of al kyl ene ,
WA,/ t AEa B nEAGePT YR TRP LOnpbuRS torT Yi tt | By Med@ht.
di& epexid 'b‘ig( reacki 0fy, 07 o3 Gy a), e{g £L1 ARt more
products of thése conpounds uring s?éps and/ or

Bt ehteblor ugle abkyl &%e 76%i deyy meyigiunt adnd hypdetc aredesrably

such as al kenes _and_al kanes, d,oxygen.cont aini ng by.-

Fir itk s SuLht a8y aPRLHYHCSL ROKEAEES GRibRel S Cetiapendex
B%%ﬁ% fﬁﬁbéﬁﬁ&%S®r§§fﬁa@§n@ﬁfﬁém fREt eRexidGetbh reaction
al déhyde,

propi oni ¢ al dehyde, nethyl formate, and the
odfor sespondehg cear boreastiign Predectge af kyilere oxagwounds

. al s onprise I quantity of poly(al kyl ene
B8] RGP SRRl

oxi erage nol ecul ar wei ght of
nor e THwnc200e, aAbkeVetie proafieteabingy | @sist 4 han Hinepmrbons
Unl ess stated otherw se, the nol ecular wei

ights . .
et | BRed itk BRE AMEdRS moRRE UICAY SR gﬁ%?allahag by-
ghddne ggleg'yiéy I8 dchgdam nakebHBEL | onpbdly & Filethers,

The crude ene oxi de nore preferably contains at
awosis 39n@pmestyets ,norsun ef esablwat®r nosaceboppmw acetic

G e PRy S s eI BomirS o L mof ST b er by e
@I%O@Wam dwisds preferably contains at nost
3 ppmw of poly(al kyl ene

The crudé alkylene oxide may also comprise a small
guantity 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 mcore preferably contains at most
30 ppmw, yvet more preferably at most 20 ppmw particularly
more preferably at most 15 ppmw, again more preferably at
most 12 ppmw, vet 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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oxi de) havi ng a wei ght average nol ecul ar wei ght of nore
than 2000. 10 - 16 January 2007 Sui t abl e crude

al kyl ene oxide for the subject process contains one
or more of those al kyl ene oxi des known to be éé'ﬁ?w2007
in the preparation of polyether polyols. Such al kyl ene
oxi des conpri se advantageouslé aliphatic 5 conpounds
conprising of from2 to 8 car 8n atons, preferably
conprising of from2 to 6 carbon

t d
pr ef er aBryt AR GradR g3 bky Fesmor1ds c Soga;a“ éﬁiﬁﬁ} process

Pretghtgingl yd ie mpXbdss Bicsesligghefef soMad ar@liRo be
consi sting of crude ethglene oxi de, crude E;gg%lene 10
oxi deefuhdie e nrepyra éOI@a)@%é:’OlIVSFée’p'r%? ?

e A e T e

prebempedndghﬁmqnu¢anglbylénmnd&HKEBnﬁyrbeneﬁ%WUyed
accordi.n 15 t.he .subj venti en I

al kﬂré’rﬁgg%é?}ﬂ COmRr1Sing, éﬁ‘bl nar{alzce;% Wl%t ;:‘lrf&l?e%ic,ctmso'nea1 nd
PUTQoatkﬁkéﬂ@iih&ykbomﬁhm51n%rgikﬁxomdﬁanbagfo@sbomfaﬁQMS

i nstance at the producti on si nl.y

al kyl en8rgkeHEeqd §Ol%388§c‘é’61 %&reeagegfaﬁg?da?g&ﬁetﬁée Froup
oxi @%sﬂ@tiﬁ? osfICathdr! eRRylEke Sdtirleqr ern&qupreplylemd he

lyol f t He th ddi t
O] 03 Caay B8 GRS BRALehe oA HOT ATAPELPS Gure

al kyly! é'g§§de1156d@éﬁﬁ @ﬁﬁyiéﬁéfd%@d@eaﬁaypEGPylene
intro ce into the polyol fornulation prior or

dur|q&;dehe0§rvh9@&,cﬁuﬂe pEopyikbenmcigle £5r Sherpedfng a
cru %e gne oxide, and in a later stage of the

pr ocess by éeding a mixture of a crude and pure

al kyl en@hexcdude oalkylemexprgde rgrte bealeplenedoafarrditg to

T B S Be i b koS IE O bhgal 06ESEn

%§£H§th & /1°Ené OXIg %gg%re E %

addlddmwinhmlbhewttmnat d@npmnenespuﬁetaﬁkmmsagtpynde 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 polycl formulation. Hence,
these additional alkylene oxides may be sourced as
commercially available pure alkylene oxides.

The pure alkylene oxide may be introduced into the
polycl formulation prior or during the prccess, 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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Advant ageously, in a fornmul ati on where nore than one

al kyl ene oxide is required, for instance for polyether
pol yol s cont ai ni ng propyl ene oxi de and et hyl en xi de

16 January 2007 - 11 noieties, a conbination§69rwaW2007
containing from50 to 99% by weight of at |east one
crude al kyl ene oxide, and frogu50 to 1% by wei ght of

at | east one pure al kylene oxide is enployed. 5

o TRRRL s, L0 SRR 0o AAAS 3bn: 85510 7594 Ty

wei ght of cfude ene oxi de re
I eaﬁ@lg&@%@byahwﬁqﬁﬁt amel nnsderxkﬁy&emhlyxB&&@bandw&xﬁﬁ 50

of ¢ru € alk e e, The subj ect [
pre%ér Iy c§¥¥§ﬁ§ gﬁa% ﬁegﬁ%rPn?H?Rﬁfyg&gﬁg?n?h%X1de is
m xtempdogkdcr ude and pure alkylene oxi de conprlses on

total c sition from 95, 00% b ht to 99.95%
vl ght - CTEEREARY o EPRYT R A HEELBE O2F ol 2t Shat by

the w@igup 68NSHEdd N KM eBE Yk ANE Giorde refeﬁalbfgaeat least
oxi de and butyl ene oxide, and of fron1§ 0% by wei ght

to BHI0DYsYEbFhwanshimost BERfRIANIY 8ORebyt ﬁ@mgl@t kcg/f erende

oXi G xy3eRAMLREyL F om the production of the crude
al kyl ene oxide. Pure al kyl ene oxide is generally

pr epar eaher sahigcld@rackys ehe e fgeabyysabniied ngutt Hien such

b
opt Vel EheEond Shikbusg bR PR LY BER, afkyERfe oxide
t r ezompmt.sé€sd) on Sudtaladdimpositaion pﬁnum‘ |96aﬁD®nbyrwaigtBr1tto
d Lngl ud f ti
) e abu CFES ot RBBofr (I AKK Lonf g Sies 3 taeted
wherfelosh the aldyp etmsistifgi 6F seamlzéh@doxaaepvlefdswrbne
produqt from contam nants havi ng a higher 25 boil|n

poi (AEI9gs apdshy T ke 8l"1iiﬁst%‘ﬁi:é’ﬁ rf-rc'EiSSAO@ By webgit to

and oUgs4- By 0ddi @0 .0 fO0RRpotkdd akliRr RUBKhI hERY1ORe oxide
treatments include filtration and adsorption

{ r eSREARBIWFEOM die ABPEVSHATR (o dens-Huchl bubens, oxide.
US- A- 5, BRde 80Ty Yorit @@lEeds tdSRIAMANY pPiphBed from crude

extractive
alkylene oxide by submitting the crude alkylene oxide
obtained from step (b) and cptionally (¢) 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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30 distillation under addition of heavier

hydr ocar bons, such as ethyl benzene or octane,

whereby the al kyl ene oxide is separated as ovefhead
product. Pure al kyl ene oxi de obtai ned fron1stzéJTU?W2007
is considered to conprise on total 16 January 2007 -

12 conposition nore than 99.95% by wei ght of al kyl ene
oxi de. Preferably, pure al kylqene oxi de contai ns

esters, aldehydes and ketones in concentrations of

| ess & @;}, Yi9nPROYe A %fga@'sgobg;éﬁ&ﬂl&oaa& en8Nfxide.

most® erapry | ess t'han t1ato
conpmmwﬁkrablqorphng akytilemes oljidet cpnioriass esdeas,

t, { d
The SEIT VAT, APIERC RGP PERESBY E21 19 brooat sl BhERe
formeé gy, O?X'laflf:@bpﬁ ,1dy# thay BO sppive, preb@BEL N
the 10 form.oo am ne gioups Suitable initiator

conp%£ﬁﬁﬁfahhﬂﬂlﬁaé W30 HP®¥hol s contai ning at | east

two act i Mgt ier088HpSIIE RRebriPhgCtd e oy ajulgkke pobcess
reaction wwth the crude_al kyl ene OXIdeS Sultable

al i phee | conpaundst Baviednpsitthds tPnE| agkiTR| eg atoms.
al Co‘i‘ﬁ%ecgfﬂ;ea g&hgggﬁﬁ 1ESHY %@eztbﬁléam@rﬂ?@’éerﬂ:r QWP he

per rtable aromatic ounds i ncl ude
aronﬁbrm Qﬁ(hydﬂosyéogrampﬁﬁuyuitmﬁﬁaé sothp piaseps in the

OTBOED 44 O PR GEAR LA, LB gt e

mnth ude ‘a dés suc '
initnﬁbbﬁd@GﬂnnundalaohohmumnntainengyhenEEQﬁgmﬁﬂO agigive

di propyl ene (of0) r ol 0

pent BURGERFE (RO3, PRRCHROTOrI SRR DL P EE P el s i

?grb'trhlél cfﬁ%‘l’ﬁﬂz@%enﬁ Bx.‘z‘r@e::§é zsdiydbmgyhpnpmg&b Jpriopadetor
I spheno "'-bis I OX ut ane.

(bi SBREROER) 'aic) aseop by IR A6 PP PDREHORS R g T £rom

25 (Q'Eehgnﬁ#df:xylpbﬁﬁﬁﬁ§eﬁbﬁ“ﬂbh%bhﬁaatBﬁlﬂébl&uﬂnbmatlc

containing at |east "2, nore preferably at |east

act i vemphyaddgarlndeupsoratiheicohml 8t CRYER b9 Bt least
grouego aEL ESENARIbyehN gt Shé P o 13G0BOLGa COAKIA E it

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 5y
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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nore preferably at nost 4, and nost preferably at nost

3 30 hydroxyl groups per nolecule. Initiators of a

hi gher nol ecul ar wei ght may preferably be use

start up the subject process in the initial ﬂgg@mawzmw
for instance during the catalyst 13 - 16 January 2007
activation, as this was found to be beneficial for

achi eving optinum cat al yst actjiavi-ty w t hout |ong

i nduction tinmes. The higher nol ecul ar weight initiator

nmay & iddtQuar Qplﬁv;an asW%aha \‘E:S"Edéeq;e‘?{eff‘lt&i%lhﬁér

been 5 reacted Wt ky ene oxi orm an
ol i guthelevd-ngr opt &hemerd ta lyisghaet kol e otidhomsi dhng

ROl sBh! BBEeLD B n BEERRCFL L A GANRN! LARRkacor

basi® catal yst or resence

corrmawhmg aaldwaet:%lmﬂjardeelgmmmlaﬁw Ithgbehas been
nDIecuI t_ini referabl 10 has

nol e’{ﬁﬁ SH aprd #}f@rﬁ xide 1%0%/ r&h@fhﬁ’rlég"“‘e”c or
pr efﬁ}@ﬁde)rﬂ&amgheﬁlr@@wcaﬂawewghghﬁ r:‘arm*caiﬁotzo el0A8r in the

The process accordlr%%to thengresent venti on can be
operRHGRENGE £Ibat e VRRonédnPagbntF Stoer in the

Conty ke GBS, cdhigL dyaétblc%ﬁtbrﬂéﬁ@sfsé diaRthaeeyhayad
to be especially 15 advantageous for the continuous

pr epamRiegn ghe bb‘HWMWIUéﬂé wolghtt Harltisdaacprefarably
thi s, cont QWS 2 PPREAJHORA £DMe2 &) E erﬁme 80H more

process, initiator comnmpound, crude al ene oxi de and
addipiefeiabdat Ahyse makecuwdent Walols| 1§/r<frrec25100 toh@000C.

reactor .,y %ngotﬁpssgb;@mngotpowgt Sladtll 48l REHCLan be

is renmove I'nuous Bact1on Vesse
suc tbp}ﬂﬁ'aaw dms layba)pehl-ahesia p Bemess¢nt ffucars tore conktinapus

SLatisd SR BSELE' Bellin Rkl Uote SIRPYS K abBectarys

wei giuxaarﬁmgemuef ebﬁbtlye he>riplioyus dprspeata tAmnae £f or

eSS0k Ve e, BAGSRLE oD et Mo

genespd dat ila 1CAB&E dEf etﬁae 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 initiator 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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to be initiator conmpounds according op the subject
process. 30 Ot her than water, the crude al kyl ene oxi de
preferably contains al dehydes as main contaniqé L Lary 2007
Accordingly, the subject process preferably al y
relates to the co polynerization of an al kyl ene oxi de
and an al dehyde. 16 January 2007 - 14 The present
process preferably makes use-af4 ki ghly active

catal ysts conprising dinetal cyanide conplex as

devel opeg, Wi RisBnt he-d&GRNbrEeatsbl FalallatStuse of highly

conposi tions conprising dinetal cyanide 5 conplex
usuadttiveqatedyatsi conmpwising énebrl i GpnitemCofPLRx as
al ky | e, i tiyaiion they are active
as S%?g:vg#gpS%FH?ﬁgt%%6§%§?$p?oce§s. This activation
can be dmrelysitocompositionsaconpris g stimetalp cyphade

of the subject .. .10 Pri.ncj I

oS oh LAY ST oL AECAT SEYaRI L SRR khen
i s usefwlafipfldneeoxpagpaiin ehieh potiedthism pdleyobse
can be used for the rocess accordi to the esent

i nveRttbYe cﬁ?itéébisl"ga’for Sﬁgf’?ggt 5 'c%&lsyst

i s syEfieheidn YeaRChbb VEond pifi diatal ¥si DY dheinitial start-up
pol ymeri zation of al kyl ene oxides and initiator
conpRmse ¥ s SuBIBGt I Sthe catal yst conposition

conprisi§§ﬁﬂﬂéggyik gﬂ@ﬂ%ﬁ%ﬁﬁnypE%ﬁpéQiti@ﬁfédmﬁﬂr%ing

present Inventionh can be prepared, have been
descdibetial cryarddensomplex rwhirhais- gagfubafor the

bk L B B 500, o Ml ine

e “predent process _
conppksesss aadtaretiabl to clyarpmsensnphesntbon dipraddedy that

"0 LA ookt R Y PHUE LRSS SO
sol UtheasysPhg R pollonerl faviirerofandkyl gami oxixtdsy @md
WIXtEREEiaggraCOmpound.

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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metal salt, preferably a salt of Zn(ll) or Fe(ll), and

a polycyanonetal conplex, preferably containing

Fe(lll) or Cc(lll), and bringing the organic |igand,

for instance 30 tertiary butanol, into contact 'GigHaty2007
the thus obtained binetallic cyanide conpl ex and
renmovi ng the surplus of solvents |igand. The catal yst
conposition conprising the dJdiygtal cyani de conpl ex

can then be dried to a powder, 16 January 2007 - 15

whi il 9 5 A0S, B WRBRelORSTer SiGRate

redlsper3|on S ror to sé Prefera
h|ghr¢dxxparsaohlatey pmmbnthpmee handl i ng, the subject

catal yst_ cqmposition i.s p .

WO A- Ollpﬁ%rfr%agly d‘?‘%% SI o% ?ln a %oﬁg naat@tqglttgf agd simple
| owesardll iy ahevwsigidcipadatellysi pmhgml:.ﬁ:@lmn:@r papgared
catal yst. The abgye- ngf};o d_activation of. th

cat af§<RL MGSW?I Br i ¢8 85?%?{[%][0%313{1 ge Cag-ﬁlnatlon

pr'Oéfté’IHWéﬂ“moch@DatrW41Qﬁt pharéthgr priseloftelbmer and
subj ect process. Although crude al kyl ene oxi des may be

enpl eyell¥Hr- the activation of the catalyst
conposi t'i‘k?é;’ak}o eLRSni L ﬁrgénh atcli"ﬁtva'tf.oﬁr@f AHid Al ykene

oxi de co ined nore t 100 ppnmw of water, the
act i gampaosi oiriny tpr @cbeﬁ@mat@%vstlsaglla@g@%?ﬁ prigggto or in

requiped| ong IAAUELLAM LI SPYs HRNSABNEH |phoddysar der

VEIy I'ong tron tines
catalystAIanuQMesradeaclkm&ﬁqp satidss avayrie famployed for

industrial,  scal.e praqc t Si
corrpﬁ"%l ?@tja %JT?&F)g? g@%n‘fa{bﬁ o%p?eég%)?gﬁ'e@g'bl yﬂ S}s%ls & ound
aCtitﬁ&ﬁdlﬂwﬁﬁbzmtuabkalkpremaudkadaonbatmlm@pIm&%ﬁtﬂhﬁm

100 mv of wat er prlor to n the initia

t he EBBJ BERV (Rl Meder s o Ehe ofC F{]‘éat%’?geogi r%ﬁo‘]:e‘?{éaqsglﬁey
oxi dg10Q5aknef, &ﬁ@p&@hﬁ@ré@)loﬁ@Gmﬁdbn@bu timmssubject
process preferably conpri ses

cont §ePFAGUeNel watid) §°§F‘e€oﬁ‘bd%‘f‘ﬁdgﬂ &Y' $Bng' 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 (c).

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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conprising a dinetal cyanide conplex with an al kyl ene

oxi de containing |less than 100 ppnw of water to obtain

an activated catalyst. The anount of the catal
conpositi on conprising the 30 dimetal cyanide "BdAAR%2007
to be used depends largely on the functionality of

the initiator, the desired functionality and the

desi red nol ecul ar wei ght of 1 pol yet her polyol. 16
January 2007 - 16 General ly, the anDunt of catalyst

is in the ran from2.p ppmy cal cul

on the V' B}Eﬁ AT B?Nﬁéga f"ﬁ&ﬂ’l} r?ﬂ & of
rangerdm caﬂ;gfmprrtw 280 ﬁiﬁﬁw RRIYu1ERES @metﬂ@er aldighitnothe
range from7 to 95 ppnw, and nost preferabuy in the

r angePta s Ptr@d%tppm@fem@lycgpa 8t ARG fgPPIW to
di me{ & %%{.@2 AR reOPPL £Xr Ui 2R %héof:an#éeffcﬁn theo 95 ppmw,

subj ect ess generally are sufficiently "active to
al | oand eost wrefsrabliyhivdhe rengecédrernt ria i 4thPrmpe The

SUCh-L oM 4 pg&@@%ggﬂ 'affi 4300 KShe 10 OId AR BEe for

| ef t cts out an =~ adverse
effeuse(ﬂn;mhmdwmquualptqceSEh@eabrhily axe |pafifsiciently

catal ysts in t 0 s an.i t v nt age
beca‘?]%lél %oﬁ'ﬂréi\llgiog'l L‘%%f‘f/olfsse &l ngﬁ[" ‘%#%qw"?e a

cat abysden ©fgidns . Shepsudd IMw eoneent bieiced Al st s:atalyst
remai ning_in the paolyether pql gs usuall¥ ar e, %. sQ

suf f FRR eGP R& i18dtt L pehe githgr BreQusts without an
part hgvd Aid Yo ABEANLATJEBESuc Ul t yC atRE Y& i ROty Vcai leave
step may only be perforned once, whereas for late

st ar Fatipl s e Waﬁ?h@%dsﬁ Y& 4BPOBTaRE | dvanfage because
CataEMﬁﬁef&f%}erﬂ?%l@°EMf%éhﬂ¥¥z¥eﬁﬁ§rgyat5§taﬁ&gﬁ(iémoval
process may be ‘enpl oyed. Thi s "advant ageously all

el i nébh@Pi ng the activation step. For instance if the

subj ect [ e t

ol yet heroBE S TRETEAPALTt Teainth] LR PUE gBMRcher
procpsty@Bsnmguikiystd absstsuﬂfug;enhéYrEabtvgnto be

whereas n

Leécy cfed 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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activated catal yst conposition is continuously added
during the process. Accordingly, the subject process
preferably conprises the additional step of quclin 007
part of the 30 polyal koxyl ene pol yet her pol yol '°¥anua
contai ning catalyst conprising dinetal cyanide

conplex. . The presence of an initiator conpound of a

hi gher ol ecul ar wei ght may_wgg al so found to be
beneficial in 16 January 2007 - 17 the

A0overJeGlInel Rt LUaLan 2kaRy THES, Shs1 1 ons

achi evi ng opt| mim ¢ act Vi out requiring
Iongachmhnmngomptumnm céﬁﬁiyaﬂ|a¢atvmnyoW1tHuuu:athysing
conmpositian, t 5 an activated catal yst may be

convememtidr %épgc?é’ae%y a rapid drop in the reactor

pressur erHéiacit@vaeash edif adHey lcanalgxt deongdge ibheto obtain
activated catal yst mas wat er g sent int

o S AR EC) SRABL AR 1Y Dite CORBERLELI RaFeasgaPY 2
vas pgbid b e ahbepladttr FRecahidbYydle Al inddctedn a

negatlve way. The activation in the initial phase nay

be ebkviksnemxigepePres e artiNatpd| gaferivadt o formed,
reaclOfe Plprdddnt iﬁpéﬁ@t&d SHRG Bf@%éf&ﬂ %ﬁtth&ho‘ﬁﬁés

may be carried out at any 1 SU| e tenperature, for
exangbeverdef ingagemobnts om86®1ott gotsd @ qﬁf@‘tﬁr &bley at

a teggg{sﬂ%&r 2 & flv‘?ﬁ: Ifﬁs alglve”% preferably at

| eas pre ers east 100 C. The
t enper atThee a;mteiﬁratabhym S hat J.miaau.alSﬂu(se nerye be

f bl 20 f bl
oot SOREeRA S Id0 PAFRGRYS (HTb Ko paerme b el rbattor or

typi g8l & ysdpidated redétdy. reacting a mxture of

hydr oxyl group-containing initiator wth DMC catal yst
" ot T SR SR e BLUF U HAghER BRELRR cna) ARYY be

appl kedeatld HAPeRERESE) er IdxatipUal kN HOotarRyec@Ed 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 105 N/m2 (bar) and preferably is from 1 to
5 x 105 N/m2,

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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25 20 x 105 Nn2 (bar) and preferably is from1l to 5 x
105 N nR. The above-descri bed conbi nati on of process
conditions and reactants has now al | owed prepatLin

novel polyether polyols. The obtained polyo|SQEg@@aw2007
simlar properties and 30 a simlar performance to

pol yet her polyols prepared from pure al kyl ene oxi des,

in spite of the incorporati oanigf - al dehydes and/ or

water into the pol yet her pol ynmer chains. 16 January

2007 -Tg.,g feﬁ%ry Ji%lpgﬂ; ijxr le2laR2B81AGCR5 dtHY

to the proc ss prefe as an average
nolenﬂbamt peogh$s|prdﬂarabémgba@faﬁrﬁﬁﬁrﬁgeompéeggéﬁr

Pr ef er,a ol eth

aver ?ﬁblgcgﬁﬁf 3%F9§?y9%0¢eas?ﬁg@o%nggﬁﬁﬁ%l%’ the
pr efyiahitheef palbeqsﬂefa’béBﬂly has arostveneglemabeyulaf
ﬁés'&%ég%f)ar%? ob 08, e B G Y BE%REY 1east
par ;24ndb?ralrﬁaf absfep.a@fegggyatl 85?311 mcm—,l zr?md Thst

refera of at nost ol yet
e B GRS ROCHDL oS FEESBPIOIESIaE 1 Bideeiiah Hafeh of
functy (Hgﬂﬂ o 950b! OH&étl%ultaQﬂ pﬁ@f@rmﬁ ¥ wtf mest 7000,

2.0t I'ts nofinal functionality accordingly is
at Iam*stmolstSprpﬁetéthJqu &t mpghs65800, and yet nore

pref er abll\‘%n%toll %oﬁfydlt o2l $fe ggré?e%ta iH¥Entabn

aver age at nost preferably of at
nDstsﬁhﬁhblyamaspaeaeezaqg/nﬂmlaalnﬁgmctxpﬁﬁl¥£¥m foes 1

o166 i, B lBply el 8, TS oA ng, at%

t 0 then@fhqH=a9ent acovedingly disl Rthasest hyar padferably at

g?g?igéﬁff fnggF OV§%|mﬁi?I62%£§OHggyh§%¥%%§ Gortedt 21°°

of from 4%5&& agemﬁé gftﬁfﬂt)d.@halﬁmyeof mtefmsauow of

R REN RSN RS L R
4.5, again more preferably of at meost 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 polycl, 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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25 preferably a hydroxyl content of from25 to 60 ng
KOH' g polyol. The pol yol prepared according to the
present invention further may contain prinary d/ or
secondary hydroxyls, which depends on the natdg anygary 2007
t he used 30 al kyl ene oxides. Usually, the |evel of

pri mary hydroxyl corresponds to the anmount of

et hyl ene oxi de used. Preferably,-the polyols contain

of fromO to 20% by wei ght of units derived from

et hybenee P ’ofnff%mlg ﬁt A az ht &P uﬁ§6§‘3é¥3¥%d

of from5 to 20% by wel g er i ved
et hyE&am @‘sdindleeneasaxmdes ﬁ%sthltas nersué,tlsu gh # dmogh \Heaptivity

inp y r iQns_wth

poly?éo éﬁ%?iﬁgﬁbgg +%§q§§%hﬁ°ns Wrkh Rolgiageyanate
|nventpsml£ﬂkmngnagentes to the novel polyether

pol yol s btalnabl e, su cess.

b t
Accor di ngt§ PHEFE oFég?ﬂE+°?x#%ﬁ§ ?gggﬁb?§sEP(ﬁh%IQﬂ¥Fl

0. 00@&19@1:158@ Q}bl‘&@l@hbbﬁélﬁﬁbﬁeﬁ bqgercmedusj@@& aheliusge,
nore_preferably of 001 to 3.5% and_npst
10 pPEFEFAHIGLILY HheoRPRYeNNe ERAYBSvEPBRFLes QfiTem

derigyedoof remsl dghydeght Ner RIBIEN HeirAVEAT F A8 aél%hyde,
pertains to the uSe of "the novel polyether polyol

obt aMaas| krefenabd vs gifj @e@obrlb?te?sfé’?% bar Wﬁh@hbr eﬁmﬁr a’th@n

and CRALeR O oA STR 300 2 kRO MESERE DB i G Berivea

Pol ydremhabdeysins can be obt ai ned by m xi ng ponoI

COMBONCT g ipdh B g P M ik e P Y e e

pol ynsoeyapml@thﬁu@buyol nokﬁﬁ)ﬁrmb&&ebgetbé Shwiddatg process

agents cata st _and oth d|t| hi s

o cCPEAThh B SRARE PBSEr (PO Har S Rap O ey (40 bt

pol ygbethagenhdabcatls hag érﬁ@giwfae:tu&la 6f apsl ptdethane
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.



10

15

20

25

30

process, wherein a block of polyurethane foamis 25
conti nuously produced, and shaped afterwards by
addi ti onal shapi ng steps. These shaped articles de

of polyurethane foamare w dely used in numar()1&?%”'”"3'2007
applications in the autonotive and aircraft industry,

in upholstered furniture, nmattresses and technica
articles. 30 Qther applicationgginclude the use of

pol yuret hane foam as carpet backings, foanmed seat

saddl es torhi [ . N .
seal s of'ftg% ﬁ%ﬁ%tsgr gsg%rrd%gﬁongg% ggé%%%aﬁny%?% +8
20 Thetpeocdsisisigadedi vy the tiod lpwésgneéxampled. dmn ithe

further_illustrated t he .fol | ow exapples. |In the
oxangamble (HRhARE Be qiicls SReRHy 8l PR Shen dulkebitfes
wer ewﬁﬁz f o |fl'_V§H'h.o w\gi:se@?&éyiﬁwmamemauseﬂe@mﬁmqgaﬁm

5 net ho 4 r.ox nunhers were neasure accordi ng

Do ROy BYSP ANy | b ere BERSTHA PG SASEVED
et hadTm [déttod aaiod 4y adaiesr acidieitn8cterddM {2 FHAM method
and the volatile organic conpounds were neasured by

usi nB487gasacich Vartesgraptrding o ASTYXP dEOHUrand, tkiss
det egRi \ S h

abovg%ggglr%)boe rrng'?lsﬁggﬁ?or S?%{a&%e%ﬁg?rgnaﬁ%?iy%%h%‘int%g gas
wat echromaeggrapind Ak berel cxidéepurityavas deifenntiged by

SL%SQI'%I%% 0&;}{;&,@? %{\41% :’br}g tg%ﬁ&bg(rgggeé)éﬁ?[pd%&tme%%od for

he ‘cat a imetal ¢

conptkea ddfexfmigfadrioadof otlas WaMercabakgst) arsddhMlasreal a

hi ghl,y, vi scous,, st e, i.te dispersion cantaining 3
w5 BRELEREHSian BraPhf ol el BRREE RS L
oxi deeailstidin aff apoliygbygspmwhavi ng a nunber average
nmol ecul ar, wei ght, of 400 Dal ton, and

accor di nt'¢ SANBLIKSE1FIBREIS1IND G Eiﬁ‘ﬁﬁggs‘iﬂf&eﬁfda% eﬁg’mplex

fol | ovéPgr L@ @s BMET Yatd iR )PReRYl R8BS a Fidlely viscous,

obtained fromstep (c) was enployed. The dry crude
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 follewing 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 propicnaldehyde 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 glycercl having a

number average molecular weight of 400 Dalton,

Subsequently 0.8 grams of the DMC catalyst was added. The
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propyl ene oxi de conprised 99.80% by wei ght of

propyl ene oxi de, 1400 ppnw of propional dehyde and 50
ppmw of water. 25 The renmi nder consisted of

i npurities such as acids and alkenes. A 1 1 ré&8cegry2007
equi pped with stirrer and a heating/cooling system

was charged with 71 g of a propyl ene oxi de adduct of

gl ycerol having a nunber 30 avétage nol ecul ar wei ght

of 670 Dalton and 16 g of the dry crude propyl ene

oxi deeaeiiicwva@f thkicesfled atidBedtedURdEr3(EA VY, aﬁﬁd vacuum
nmol ecul ar i ght of 400 Dalton. _Subsequently O.

gr ant2dHfeReS CREBPYR tLERES S adetat o angs a}énlfépv the
2007razctdl. reactor was then seal ed and heated to 130

C, and vacuum was applied to renove traces of water

and air Staomihheatreaptersurs aft bng 203 avf?gs SUbeqobE Sthe

A ddoar i Eera s st 9% gk HieaL cor sy, ARg e

120 mmuﬁ:.&ﬁ;tfb@ gTﬁéMpea@hngﬁ 120 findtes PIORARAGICRk02NA3 ¢
385 of the dry crude %g ene oxi de were added

cont?%dcn?swopmedmam% #t eEethRsdryna s pegpyiene
130 Sxfgy RQMaBHEEScoithidigny th@héefggéﬁléH)ﬁyiﬂhgetwas

was subj ected to reduced pressure f ol by
ni t rieRfe gdaege atoi 385° G Frr &9, m?tm-tatem aarr-;bcthml yaehgeactor

I f
ot {Entt RN UILLLId fF Aapeld JHLLI cA18BH by a
is anrne:as;ﬁrepﬁ.lmget ﬁerammmm‘esaci di ¢ 15 resi dual
naterlal |n B

same pr ocedur e )r;%??lf%ert%)egp ngf‘ﬁ%fﬁng‘a’ drﬁﬁ%’gy%%‘é@ of
oXi d&3 wid IKOH /gyr ahgl af amirce vtatlae 89. ®38%b Hyng \mJHglgt The

AL 15 BARY o0 Sid i AL, SRS 20

obt atéeriueal metbenapoiwc&hdup$1§omydroxyI val ue of 55
gy

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
cbtained polyether polyocl had a hydroxyl wvalue of 55 mg
KOH/g, and an acid value of 0.010 mg KOH/g.

The hydroxyl value and acid wvalue 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
©9.60% 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 ppuw of acetaldehyde, the remainder being acetone,

lower alcohols and acids.
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KOH g, and an acid value of 0.010 ng KOH g. The
hydr oxyl val ue and acid val ue of both pol yethers
obtai ned in Exanple 1 and Conparative Exanple
within the desired range. Exanple 2 A wet Cruég%awaw2007
propyl ene oxi de obtained fromstep (b) was enployed.

The wet crude propyl ene oxi de2gorprised 99.60% by

wei ght of propyl ene oxi de. The remai nder 30 consi sted

of i NpURi §i eSrddtdbrPRihi PPe@UNIS R r2Wr1004 G  such
as 1500 ppnw of propiona dehyde 1800 ppnw of water,

soohspﬁwrlgf’ca@bxrw @gﬁym wa hechangsich #éithhd2 hgg axfetane,

reg@t Opbi@ﬂ&' Sx Wﬁgh@% of? Iyé%o{aﬂﬁ 29% All

equi ppe StiPred ng/ o I'ng
sysevrrags mhhtacgelcamwehgnﬁSog @10 aDal;icpnpy[Legeof)m de

add y g nber querage, nD cular
no! BepediefeYSEldy SMAULRT0F PHTRSo) BUGIRECH
adda&braﬁeghytéﬂuﬂarhaﬁlggtaofHﬂﬂﬂHDaL&%ﬁrQQEen@ddﬁdﬂaﬂd
wei ght  of 400 mere ed rans of the
OvOok: BFpEs ofne ubs bee okt ML c2atedt e ngng
to %3814 and w@@damtwaisapm ethd Faciefib¥est sgseedito
water and air fromthe reactor. 10 Starting at a

pr eSEBPECOETACES QI3 WREAP, 20D Loy éhepF‘Bﬁ‘iF%e

oxi de cqptajning.ess than 100 ter

Ntoq t SepFEibd e & Brenatind (o BOR 185, W70 14 S pure

m nptrepydéngr exbdd iccathdning 1dwes adiaal Y90, pﬁﬁﬁ &Ff afater

alk | ene i des conposed of 85% ht of he,met
FitoaHiby R DR arE B8 ABgn: o Lot

et hgl RREULEX| 8 PYRI-QcREGEEi SR F r’d!@%'a‘ta@%tﬂ%ég% of

m nutes, The reaction mxture was mai ntained at 130 C

f or 28EYAPRBL e¥ides famPRERd PE BT oMedgRt eRE The wet

SUbb%ﬁhéd EQpﬁﬁQH?%@ld@rgﬁéuif%fﬁy|w€%%ﬂtb¥f ?ﬁfér ene
purge for 60 m nutes. 20 The pol yet her golyo obt ai ned
hadogiﬁ§dwgy§|aQQﬁngogtlnuous y 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 cobtained had a hydroxyl value of

47 mg KOH/g, a viscosity of 280 mmZ /s (cSt), a water
content of 0.02% by weight, an acid wvalue 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 pprw of
propionaldehyde, 15 ppmw of acetic aldehyde and 50 ppmw
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47 mg KOH/ g, a viscosity of 280 mmR/s (cSt), a water
content of 0.02% by weight, an acid value of 0.009 ng
KOH g and a total content of volatile organic

conpounds of 19 ppmw. 25 The pol yet her pol yol 16 January2007
cont ai ned 310 ppnw of propional dehyde, as determ ned

by rel easing the incorporatedy,sldehydes by
acidification, and analysis of the released volatiles

by a chr omat,ogr aph,,. ar at.i le 2 30
Exan%??azt%s r‘]"r%éjpggt gg?lrb%iﬁg gp%%i ﬁ%g&@p%b)ﬂr@ﬁg to

oxi d@c%ﬂyﬁrh:f &cﬁuIt'rnéywalf:eﬂ”quzﬁastdgnaniﬂ9t198%cbmwﬂtgl&h

i nst ea of the pro ne oxi.de, contajning 15 ppmwy of
prop‘?m]&eﬂydé“,helg%ﬁ dPotyether alP%Jeh‘Rﬂdg’aé‘nd’ %ddroxyl
pp - - 2007 . of e ddi

o sk gy P EBNe 7 vistostBl be A ML ACNCRD , 2
pr esemter rcdrtenftoofulad Bdroewaeighe, lan Taeidbtadivecd

pol yet ol had hydr.oxyl al ye of 47 KOH g, .
PO o g ind) € Fe contat Vol croYasiien orginte
0. 03&etyovisghif, 1@ ppawd val ue of 0.009 ng KOH g, and

a total content of volatjle organic compounds of 16

ppmv.  BAMHAYIERBRT pBPYYS Shtained e 2225

Conpasmbd M iR MRla@p2e NAGh &L e r§ BLhaEapr ddt@%s which
which 10 are within the range considere

sat | 8Faciigiin Hhenppeds 2ERIARFES: AahesfIRRTY -
f or ngl gt s prepared from 100 parts by wei ght of
e Dathpfdl 4o -

tained from Exanple 2, further
cont ai nixgE.dneshasebfosei ifrmudatisn waa 2 rprepageshkrem

di ne I [qan j . W, : B

4900“21%1 égl [ C?HQWS?ESPEC an k,ie %é’é(‘fg?aggfglgggﬁga emar k

of (dkasplwiyt fRattheretbateindddi Bi. 8eparbndoy.wikd gitbwodf

st annous oc¢ te. The .forpmulatiaon S.lrea Wit

Car aH%\Y%rBdf‘((]‘ag p?’é'l N nglﬂ?%c‘i}:ﬁgf’gﬁaﬂf%%d%%)di r?"l'ﬁgpbw of

20 27dgesthi B5 49900NEES siDieshe8Gu2facabnd, Tayeuiate iissa

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.
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trademark) at an isocyanate index of 107. The
resulting foamhad a density of 25.8 kg/nB, a tensile
strength of 115 kPa, and an el ongati on of 2070406J 2007
Conparative Exanple 3 25 Exanple 3 was repeat ed,” "
however using 100 pbw of the polyol obtained from
conparative exanple 2. The resulting foamhad a

density of 25.9 kg/nB, a tensibg strength of 115 kPa,

and an el ongation of 200% Both foans obtai ned from

Exanpl e re well

w hin e ShsTs BasFLty sng BEBTBr g SRR gt ae can
for nhbaemp)lnyeBbtslmcemlasbulhd &K tthel prepatdtistr et poel yether

Sor PRETELEOe FRSHIRDAT polvlrs™or oLl A B 2B med

shomématncrmaemh&yheﬂ@r@mﬂ@o@urbeh@mﬁé@cd; These
successful ly for the repar ation of g et her

pol y&pams 1gid nad prhilbd yeiher genyert ainydétidened

vel | okgat i€ dBMPSLABE YT Sndf oM sat B%aenépmlbltaea%é
foams did not éxhibit a hi gher content in volatil

or gaﬂﬁés‘é@ﬁﬂcﬂj cks feaﬂace)tﬁmmmrﬁeaﬁacmmomemmnanf-oams
as r.enc ur et hane
o e e

Furt her ntux;herrerpol ym heolyediheal popyeparmetepaireld widh

d

RS RN R e o R I

r el epsepimialdedyidec owpbs aicaﬂ.cpmmmalsdﬁ&n;&te bfyr mmet helease
| yol d t i di diti

pol Yaf nEhe pUTaRaRe bRy PEte (B Rn YFe CHEi Y SRLYR LS

f uncthesal s8norlg 48ilNErERRHE HidneNSBheedlywtRtpeeiBbls
i f the propional qleh\ﬁ(h? %had been mcorgor ated .in
h

t er nfhd! Mo SRR L BDE hESV IR 135 LRECELNAAF e ¢

L A inMéade /A RNSGEESat Mn IhQRABRAR R £1Y) P¥opAonal dehyde
polyalkoxylene
had been incorporated in a terminal position in the

c¢hain,
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pol yet her polyol, which process conprises contacting
an initiator conpound having from2 to 6 active
hydrogen atons in the presence of a catalyst

conprising a dinetal 5 cyamjide conplex with a cfugaeary 2007
s

al kyl ene oxi de, which conprises on total conposition
from95.00% by weight to |ess than 99.90% by wei ght
of one or nore al kyl ene oxi des selected fromthe
group consisting of ethylene oxide, propylene oxide
and butyl ene oxi de, wherein the crude 10 al kyl ene

oxi de may contai n hydrocarbons such as al kenes and
al kanes, and oxygen contai ni ng by-products such as

al dehydes, ketones, al cohols,. athers, aci ds and
esters, such as water, acetone, acetic al dehyde,
propi onic al dehyde, nethyl formate, and the

COr1 espopebdulsC@8ebothel pragadd ioh codht polydexylene

pol yax kyl ene pol yet her polyol. 2. A prqcess
DTt il m i br et hamerdsal SSRSTEng =»
oXi el Hiatobt @mpedndyhaviieg steqs 20€0 6 aptieadtydnggen

al kenes with a suitabl e_oxidan 0 Vi re 1,0
m x3FE ¢BntA Hirﬁﬁe%cﬁflfe%ecao%&&éet f%h?%?s%equr gﬁ%tgaq
cr uckmralkdkytend eaxvileh far onnddhe lkpbetd oniden xthick

obt aj i a ti 0 Vo ef W r
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di stédd ahhor9%.P0&t benteigBt X pneces goge catidileget exisdep
one_of ¢l ai 2 el ej ene
oxi %egleo%tegi %%Oggitngs%eoﬁlp( %Mlgg%giéséégtg%{gn%Sgk{%é 5000
ppnsv aFylene erxidgased byt ylenaloxidenpdeireinihes cride

pro cofdicn i £1nEB sidclt Qs3
mhe%@é%eggr%%‘e gﬁ%%@%éﬁ@ﬁﬁgne E)]ol )S/e% herS Béi“;%‘?s 16

Jantrd P12009s, 26dcorasinnFoREadal By yst-PEBRpFESsSHED 2s
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pol yol &bt al nabl e b%athe process according to any one

of $H& @Far#serr £eePontettHicnglathyde, propionic

aldehyde, methyl formate, and the corresponding carbon
acids, to obtain the polyoxyalkylene polyether polyol.
2. A process according to claim 1, wherein the crude
alkylene oxide is obtained by the steps of:

(a) reacting alkenes with a suitable oxidant to yield a
reaction mixture containing alkylene oxide

(b) separating crude alkylene oxide from the reaction
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 any one of claims 1 to 2,
wherein the crude alkylene oxide obtained in step (b)
comprises from 50 to 5000 ppmw of water, based on total
ccmposition.

4., A process according to any one of claims 1 to 3,

wherein part of the polyalkoxylene polyether polyol
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5 from0.02 to 5.0% by wei ght of units derived from
al dehyde. 6. A polyether polyol according to claimb5,
whi ch has an average nol ecul ar wei ght in the range of

from 1200 to 8500. 10 7. A,pol yether pol yol ad@dFHeRe07
toclainms 5 or 6, which has a nomnal functionality

in the range of froml1l.5 to 6. 8. Use of polyether

pol yol according to any one of clainms 5to 7 in the
preparation of flexible polyurethane 15 foam

containing catalyst comprising dimetal cyanide complex is
recycled.

5. A polyether polyol obtainable by the process
according to any one of the claims 1 to 4 containing of
from 0.02 to 5.0% by weight of units derived from
aldehyde.

6. A polyether polyol according to claim 5, which has an
average molecular weight in the range of from 1200 to
8500.

7. A polyether polyol according to claims 5 or 6, which
has a nominal functionality in the range of from 1.5 to
6.

8. Use of polyether polyol according to any one of
claims 5 to 7 in the preparation of flexible polyurethane

foam.



