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WD 20051121214 PCT/ EP2005/ 052644 - 1 PROCESS OF
PREPARI NG CDOUR- LEAN POLYETHER POLYOL The present

Q\éﬁ@qﬁﬂ"rel ates to a process of preparing PCT/EP2005/052644
our-1ean pol yether polyol fromcrude polyether

pol yol prepared with the help of double netal cyanide
conpl ex catalyst. 5 Polyether pglyols are well known.
They are used for nmany purposes. The polyols can be

used for preparing polyurethanes by reacting them

Wi th pol ypeQeysdaie SrERTNGABBHBRLL AR mﬂﬁﬁéﬁ‘%omm

Pol yur et hane products that can be nade include
pol yur et hane foans, coatings, elastonmers, 10 seal ants

and adhe@héeﬁregeﬂuenﬁv@@@i&y,réacat\é%t Rer aIO@'r}é@bg;sabE
prepared by reactin ydr oxyl group-contai ni ng

i ni t PREBRTEHAL SfiﬁpﬁggeéﬁtPR’/JeY%Vtﬁlbg’éﬂyé’t Lokg ol £Rude

al kyl2Nngeoxkedepbi k81 PHoEYLLE® wipt dheahd 10t BYl @Beble metal
oxide in the presence of _a got assi um 15 hydr oxi de

cat aIWﬁnlfd(? FPEP4SBoPFEEREP L pol yol s, also referred to
as po'y(@b&&b%ﬁ@roﬁbﬁ?blQoéﬁ§WWéil Hﬂwm&daW&eyter used for

pot assi um hydr oxi de_cat al yst_can be re d by doubl e

ot aMAYARIECCORE) TEBMBPLYCLS Gy i Leethdta brepazifa
conp@sldaratdanek bknevaceahgl yisés Wih geaxiidecz@nates under
pol yneri zati,on rizi al kyl ene , ox

|
The’ GREHCRS e GoRRSHRGnEct POy A S SHSoly senrat oan be
pol yelzfde ﬁatcllmaieepbmwumasahﬂéafmm,cwmm@am tllastomers,

simlar | yol s e ysing strong basic catal ysts
li ke spﬁlf@%%mndhggigsﬁﬁas 25 Pol yet her pol yol s
preparedGﬂﬂﬂ@n&henheﬂp,opommﬁtheatwdb&nkszang premared by
ontaln l.ess b d

6§| d% %& § céﬁgi% ¢£91%ﬁ#%&5r containing

pol yof
conteﬁntxﬁe\hyanQam @ammguwdsh|nlkY&£n§xﬂ%M93uﬁike propylene

pol yoé;fszh aﬁ—he coytltg%tet o?clﬁ%eﬁnofzh%%rfgé’%is SBPdthssium

| ower se conpounds 1 n odour -

| ean rpmwm qedlajois oepaedd BPlYeEBRr RAYY DS b
VO 2002f d2led 4 PGY %Po%%%/l%aéﬁé ofide) polymers.

Nowadays, the potassium hydroxide catalyst can be
replaced by double metal cyanide (DMC) complex catalysts.
These compounds are well known catalysts for epoxide
polymerization, i.e. for polymerizing alkylene oxides.
The catalysts are highly active, and give polyether
polyols that have low unsaturation compared with similar
polyols made using strong basic catalysts like potassium
hydroxide.

Polyether polyols prepared with the help of DMC
catalysts are known to contain less by-products than
similar polyether polyols made using strong basic
catalysts. The content of volatile compounds in the
polyether polyols prepared with the help of DMC catalysts
is lower than the content of these compounds in odour-

lean polyether polyols prepared with the help of basic
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catal ysts. However, it was found that polyether
pol yols prepared with the help of DMC catal ysts stil

naccept abl e odour. These pol yet her pob¢yRkF2005/052644
ﬂg\ésos?ﬁ%lg treated before they can be used in

appl i cations where an 5 unpl easant odour is
unacceptabl e. This confirns whag was already known of
odour -1 ean polyols nanely that the odour is not

di regsiy1 PEOPOTHd AR, tQttaﬁsa@BHHH Qﬁaﬁobéi%sﬁher polyols
conmpounds” present in t'he et er ol's uj tab

O B Y B g SR 2

haveuHSEBE esi514d hethim ﬁ%%s@rggﬂ @Ehe§U§Bl§§ls have to be
WD- A- 82, EP-A-466150, EP-A-864598 an

EP- Ata&ﬂz% befivRa it Cods b8 éﬂsledcéﬁpF‘Pgél%H?’b? yhere an

st epﬁnpiéagaﬁt n@abhe% fm%emabledommbeaanﬁmw\krat was
yol s can be prepared in _a

ol
T SPUREROYERE: 16F \GRPT ek BACTBORy BEREFY pEhg bl Ehe odour

prepagedow ahréaﬂ*eéﬁb;f&rﬂwﬁaqaml yae. afibusti sfveslatile
surpri si ng as t he

ow , a f % Iatili gnpounds

pr es ERPPPHNEAPERRRZL 1R;ghﬁ Y§5A¢S1 PRréBared with

t he hel psafi tDMEe GaéEhosd fowwht adndgesbdbhat Léant pelyether
conpounds are dlffICU| 20, r.e e. The prese

i nveRPLER1PePEVESPE é ?ﬁﬁ?%ﬂx&dﬂi “pPé 6§Fiﬁg§ Bhen as
OdOUWOL—ﬁaBBEMWBBEheEPWWlSU,orEEC—M@IJSBGI aBtlhBP-A-417240.
pol yol prepared with e_hel of d I scyani de
conpﬁ@fs@a559§§Psﬁﬁl ii}ﬁ%%?@ QHH %e %gétrlpplng
t he crud&tphbyehberbpamyfbund1thanxadﬂuraﬂean polyether
enper at ur.e of f 0] 0 4
anouﬁii P18 SR8l ﬁgpgg Pe f%agiéﬁhmﬁf%%tdésgggggheForwar
t ot alweaynitmim @&uﬂelpolyehh@bd@@k&Pl&ﬂR¥QHﬁ§e@e§§éh she help

from fzgms_o %%Q%&%lo th gg Pf LOE) 15095 REMK@sOkhe low

pon61 a residence ti of “the pol yol of
f r omaBncBartto oﬂ@olmmmeegomm@nwwmt Fal yoIes SFyfe

use gﬁc{ ::Jr;ég: R ﬁgﬁ 01' Brep &kQ& fave @e@marpew emhdoxcatalyst

cont g g containing initiat ltt &
al ky|veneldaupgsst tth@ts UBFRSENEF R URGUIFE feult ta

cyangggg% ) conpl ex catal yst. WO 2005/121214

P 052644
CT( The present invention relates to a process of

preparing odour-lean polyether polyol from crude
polyether polyol prepared with the help of double metal
cyanide complex catalyst which process comprises
stripping the crude polyether polyol in a vessel at a
temperature of from 50 to 200 °C, at a ratio of total
amount of stripping gas introduced into the vessel to

total amount of polyol introduced into the vessel of from

20 to 600 x 10~3 m3 of inert gas per kg of polyol and at
a residence time of the polyol of from 0.5 to 120
minutes.

The polyether polyols for use in the present
invention have been prepared by contacting a hydroxyl
group-containing initiator with alkylene oxide in the
presence of double metal cyanide ({DMC) complex catalyst.



3 The al kyl ene oxide can in principle be any al kyl ene

oxi de. Preferably, the al kyl ene oxi de conprises of

&Q‘E@bﬁlzlﬁ 10 carbon atons, preferably of from ?C't/ﬁPﬁOS/OSZGM
mm rmreprﬁerdﬂy of from2 to 4 carbon

atons. 5 Preferred al kyl ene oxides for use in the

present invention are ethyl enesoxide, propylene

oxi de, butene oxide, styrene oxide, and the |ike, and

m xt Hﬁésﬁihgi&% oxi\@ec’ EH’{ afr ehﬁqlnl‘:a. ﬁ_@eg@ Exgesfﬁi&%ﬁ’&
i s ro en oxI de or ['ene OXI
rangexéﬂehyargﬁyra@lmptlt%mlér%eﬁ@ cHiidpafemBrigap pe from 2

usedyf08 ot BE BEEPRE AL Ofbfgfe&%m Ber fESi'nYQ| gof BT caHiSén

in the present Invention. The r ox roup

cont aitAMag mﬁreuarefermﬂdympﬂwﬁuam Ze%ﬁy%eﬁérEPQCBFOms
5 diet |@¥E?€§r§hy89kyléﬁe eé:'i‘i/cle?s"efcﬁJ Y@ inPEABYbeBSent

gl ycol; 15 di propylene glyco tripropyl ene glycol;
1, 2- inyegtiopnare, atbmrwer@ugieycarw&easeﬁwier butene

glyc%&ad@'Y%@&kBﬁe okid@ﬁtibﬂ‘ﬂﬂaWﬂiﬁﬁe and mixtures thereof.
trlethylolpro ane; pentae g thritol

aIpN@SInﬁFﬁFP§PQEES|HEe 188 ftidp 1 propylene oxide

hydrghﬁngygthylgﬂg Byga@xypropylglucosrdes sorbitol,
manni tol; sucrodse; 20 _and. other common

10 hydr oxyl Agad§- €8RERI RF nBYFHIFYatdhdP™ “Reb 3Bipgpipitiators

are nRoHENGlseenabrhy e oxyépa g toign wrtpwwetgler polyols for
initiators such as nethanol et ha opanal

2-préiFsndm thenhFEERERT SDBRR L rﬁ%ﬁﬂﬁ%ﬂﬁ% n&F°"Bnd
the lddtfaias ngelinids apbenmay b@Gwatadec eifhylene glycol;

& prarAeER SRl i - GraThee fea, mrgmyispg, ghyeor

15 Whi cmlqr@pgﬁier @myycoasedrapeopxomwrgﬂarccﬂm din%mglaB-. and
Ieast ctive Y a e
| east '24 gﬂﬁx}eer?o qﬂ?’&r%g‘gé 58 W{D jf%érred ﬁregit)%ﬁe'

grouptﬁxmﬁ&hymamprapwﬂa,atcnethybotp{p@ﬁmﬁ«: thritol,
pr ef e'rag"’tﬁ}ga COn %%}ﬁrlﬁa'g%tﬁlg\% ér ggd}"gn% @EW%JF] 1%]?0(;{)? v

gr oupandvbnged pmeferar gl ucke 1Hgdr oR§FPLERbu pm%frﬂt Qi ﬁglcroser
20 LM UIEIQTSLALE bR %%X@BOHPQJ%&?;L CQRbEh-LE AL O r frigom
ydroxyl ~—group es o

initiators. Also su1table are monofunctional hydroxyl
group-containing initiators such as methanol, ethanol,
i-propancl, 2-propanol, n-butancl, 2-butanol,
2-ethylhexanol, and the like, as well as phenol,

25 catechol, 4,4'-dihydroxybiphenyl, 4,4'-dihydroxy-
diphenylmethane.

Hydroxyl group-containing initiators which are
generally used are compounds containing at least 1 active
hydrogen atoms, more preferably at least 2 active

30 hydrogen atoms. Preferred hydroxyl group-containing
initiators are organic compounds containing on average at
least 1 hydroxyl group, preferably containing on average
more than 1 hydroxyl group. More preferably, the hydroxyl
group-containing initiators are organic compounds

35 containing of from 2 to 6 hydroxyl groups. Examples of
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WO 2005/ 121214 PCT/ EP2005/ 052644 4 such al cohols are
gl ycol, such as diethylene glycol, dipropylene

WloyRed/121814ycerol, di- and pol ygl ycerols, PCT/EP2005/052644
pentaerythritol, trinethylol propane, trlethanolanlne

sorbitol and mannitol. 5 Typically, the hydroxyl
group-containing initiator is- pgeacted with al kyl ene
oxide at a tenperature of from50 to 150 C, nore

partssaﬂlaéidorﬁdpgna&% i y39 Csakn agn@wﬂeﬂ&ne glycol,
pressure. gher pressures may _al so be ap pli but

t he PIBERYEERF 191X Al I%J-Yﬁ@t‘:oéxcgéa 9pd b%?lm)héﬁﬁjrolsr

pref ?éﬂbéé’rji&fiﬁﬁm 1 d8inkthILolpREpRhES EE56i SBYaElamine,
carri ed out §Eﬂ1{)resence or I1n the absence of an

|nerF°r§bT9%n?n i i nert sol vents are
cycl ohexwplcalp},uema npdre3gl dicelipytogtatfiing initiator is

T ERRa e ook i end Bl Bk o R P ERPSEALERD §2 1B n 50

1, 2- dbclmborocprme@arﬁfmxmiflwfem:omilgo useﬁBOisc at

ener I N an anount. rom

SonepEnodnterfe B SRy Mihen bRReshEed, 17, {185 8"

beenabpmmddthﬁmtlthérpr¢xsnnENW1ﬂﬂvaenammylnopremce$ﬂeﬁo bar
t d h

SU|t§%PepF8%eﬁ$%%§s%%2 ﬁ%ighswglclegée ra%eég RSy be

reacbadrleﬂtbuﬁ hwdt@ayﬁrqyanqa—cmnualhhagabaencat@f.an inert

I D
0P, BRI SR 3o ARG o FRTBBLASY
t- butaﬁubnbbgamﬂene5 ¢u¢ﬂkmbs§ﬂ&y wﬁumﬁthhgygm@ane and/or

cat al agﬁggtg r$g§rbcg1{e SRl | %Vﬁm%tthg'ﬂeﬁé”cﬁfomde,

prepa descri apanes 1 cation
4- 145:]123r0‘fbemcar aly%tdmmmqwroma@@ér e@i‘hies sglvent, if

bi megg Ll C &gggehgfaffgph " IR0 dffbicaby fRukhane! to

coordinate or gani 30 Anot her process by
whi c30t B&tDMC cat al yst can be prepared, has been

descri begyin Bl g3t sataﬁpp&s Catd Qie11PGRoRA01A0BAE8art. Tt

The process descri bed nprises the steps

conbitisnpegn éauééu*s'l'@a ¥R Bhe TeR S a11n"§81tt1°§m %LH pgjnciple
aqueqlhy PMcutthen19btacaBt B syedivig cinlils amdwheaet bag

‘suitable for processes in which alkylene oxide is reacted
with a hydroxyl group-containing initiator. The DMC
complex catalyst present in the composition of the
present invention preferably contains t-butanol ligand.

A process by which the DMC catalyst for .use in the
present invention can be prepared, has been described in
Japanese application 4-145123. The catalyst which is
prepared is a bimetallic cyanide complex having tertiary
butanol coordinated as organic ligand.

Another process by which the DMC catalyst can be
prepared, has been described in PCT patent application
PCT/EP01/03498. The process described comprises the steps
of (a) combining an agueous solution of a metal salt with
an aqueous solution of a metal cyanide salt and reacting
these solutions, wherein at least part of this reaction
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35 these solutions, wherein at |east part of this
reaction WD 2005/ 121214 PCT/ EP2005/ 052644 5 takes

‘QP @5{){251 g‘he presence of an organi c conpl exi ng @gﬂ%osmsm“
ere %orn1ng a dispersion of a solid DMC conpl ex

in an aqueous nedium (b) conbining the dispersion
obtained in step (a) with a |tgeid, which is 5
essentially insoluble in water and which is capabl e of

ext f@&ﬁ#‘ Gidie 59 ifh D%{Ge%eﬁglaeéffé’ﬂr@ﬁgéﬁ@t@ﬂnﬁl@xlng

from®the aqueous medi tim  a oW ng a_t wo- phase
syst @&etr beheFdhdPradnsi at fihgpﬁﬁ?ﬂoﬁl i ?5t2 atftlelsh PMC

| ayeLoRpiteR ir‘?YEﬁf a & ReRguinbe (DM &R g aitb t he

liquid added; 10 (c) renoving the first aqueous,|aye
and @HyPPEEIRRIHGINERe IDMETERt 4Py sTLFR o 1By hich is

cont g5 geRgii ey OMeolcai1al Mot wat¥pi Akl Whl&Nﬁ@&i@&kﬁﬂe of
present In the conmpositjaon acco&%%ngo L4 he, Presen

mveﬁt‘FBﬁCW‘P‘F i Sthe BIoGeaP 25Ny £rom
Zn2[ £ak ChlBL &hs Nfedilizf) RAdvagleking aStwdﬂepha:garEiysmﬂ to be
and Ais the co oundcﬂi % ener al fornulf%§ % $ laver

Pr ef EPEBEY, CODFLS NG Ut IT1 TS BABFCHRGTAYTS Y Hy I3y
:er:ceﬁwhnﬁﬁ ethe di)M(Btdbtrlpl%t)d‘I%hd tgg l$ﬁpidpqdld@dher

ert-a et her

but yI
PreféFébF?moﬁlP% ﬁ#ef %ﬁﬁ?)ﬁﬂ? Ut% LAYRE? of i S oreqeyering

20 aﬂﬂepDMS eht AT @t Of ke Mhe Eh@e&rudatpmhya@h%he DMC

pol yol S gse in the present invention preferably is
pol y&PRh&-YS6kyol as obtained by reacting the
|n|t|atomyputhllhe mm@ m&taﬁy&teﬂﬁeﬁh@ﬁe125tbﬁ|@@@P0$%ti°n

hgtpéggféredgtg f@%éﬁ%ikﬂﬁé%ﬁ§bl wiil HQ%@'EEQ FSrmula

F eat irent ore being used
in the present |Zw2m¢(ﬁﬂ) 6lIEe .pCondig®-Bh the present

pr oceleTad G r BB hLFER ML ARD A 1 fud3G0RBbEAa of

pol yejdiRiranolrpehupaef ey abbyd st hid fammitlyi,nS tietBrL-butyl

cat & Moo dofoh, 1CpBLAP Bl A IS ABNLIOL U eter,

mi | | i g i(epopyioeehpref eeablamykgsetttiyin etdemppem ddobutyl
ether. Preferably, n is of from 0 to 10, m is of from O
to 20 and p is of from 0 to 10.

The crude polyether polyol for use in the present
invention preferably is polyether polyol as obtained by
reacting the initiator with the one or more alkylene
oxides. It is preferred that the polyether polyol as
obtained is not subjected to any pretreatment before
being used in the present invention. The process of the
present invention preferably consists only of the
stripping process as described herein. Therefore, the
polyether polyol preferably still contains the DMC
catalyst used for the alkoxylation. The amount of DMC
catalyst present is preferably less than 150 parts per
million (ppm), more preferably less than 100 ppm, more
preferably less than 350 ppm, more preferably at most
25 ppm, more preferably less than 25 ppm, more preferably
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preferably less than 50 ppm nore preferably at nost

35 25 ppm nore preferably |l ess than 25 ppm nore

wbehy Aty WO 2005/121214 PCT/ EP2005/ 052644 6 p@i/EP2005/052644
most 20 ppm nore preferably | ess than 20 ppm based

on anount of polyether polyol. The polyether polyol is
stripped wwth the help of a gaé.-The gas is inert

under the conditions applied during 5 stripping. As

nent i ongslst the grf,i acek bebabranPynicsd shdn MU Hprdavased

introduced into the vessel to total amount of polyol
i Nt r YRR (AR KEEEEE PPLYBE-from 20 to 600 x

10-3 nB Ple gl fetds RPRLykA 95 BOLYPbed ThELN GlHETEe 1Y of a

the inert _gas used in the proce determ pes the .10 ,
of f | BFBnCYIr92 hel AP aTh HBFSEN SRt RENFOF bPRSARRALed during

Pr tef sgablb%igghezag Eﬁérﬁ:i@fnelﬂ()t gheamaYnb of s@téfimirllmrgm’of
INtro uge,lntot e .vesse t ot anount . o PO

| nt r BHELREL T 9% P GRecEised 3’%? %m"%% %%o“-‘%ﬁ’a%-aé“c’“nt
8  of poEYH] gdstPsduded dihtpolchel vebbet psebfrairny, 20 to

the ratio 15 ?f %otal_annunt of stripping gas
i ntr 680c®d1PnP ont hef inesdelgasoPest k9 afobRiyet- pbi§ofolume

i ntrgdu b t In itheObrbeess48et orflfex th
0. SOEGERY 1hbe:tass HERP D fthe %§Fy0|. bSt ©

Most
pr ef eE&brjenckect athe TFS trAtherabant t8F MeLRT pPPAYt -

gas b?EE@QHE@g,iBEQ the yassalotd balbahtafBuBtr2PpDiig gas
pol yol "I ntroduced into the vesse

[ f from50.to
500’ AntEoguggsdofntaekhe GRS IR U tOF o PYBRIETRE BRAY?L
anount_, of L1LPRI dsgoRot Beo 10~3 @3
odourntapaRkgtPERDE, fIRE Jebetl HaE e e g, D0 107 ™
nost ofasesrtagaanpent kafoktRelusning Mere sreipraBiy. obpe ratio

\’/‘millo'o%. 18+9h ZRoLAET bs 986 A5 Ag,ﬁ r%a‘s Rolereldusulf iaes the

i
e’ 1 nmany cases 200 x 10-

of inert S, %r Eg
of polessielsthf itossl aMOURpseL dRRL twr&%&%ﬁ 6B o the

stripping.,gas i t _|east, 40 -3+ d N EBRY gas per k

cased ST OlsfegngS 0,691 40 ]r?g.behe @g)ct Amount of oo o

stri pg peload wWhicsh psefépabhyr othe eertdeperfd$osalt ggount of

eXact ,Clr CUns © t L Gjee ¥ total amount

di spesrts‘ijﬁ’d”ﬂ?eagﬁ‘%t ?LBSgﬁg}‘gé?h%%f? 2%}.{% pol yol, the

si ze aff. gdleyalr dpitebsiucedt hatet EhppTegsglasis of from 50 to
300 x 10~3 m3 of inert gas per kg of polyol. The exact
amount of stripping gas to be used depends on the odour

of the polyether polyol desired. However, in most cases
an amount of stripping gas of at most 250 x 10-3 m3 of
inert gas per kg of polyol suffices while in many cases
200 x 10-3 m3 of inert gas per kg of polyol suffices. In
most cases, the amount of stripping gas is at least

40 x 10-3 m3 and in many cases it is at least

50 x 10~3 m3. The exact amount of stripping gas which is
introduced depends on the exact circumstances such as the
efficiency of dispersing the nitrogen in the liguid
polyol, the size of the droplets of the stripping gas,
the temperature applied and the time during which the gas
is present in the polyether polycl. Preferably the weight
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the tenperature applied and the tinme during which the
gas 1is present in the polyether polyol. Preferably

wmou\giﬁm WO 2005/ 121214 - 7 - PCT/ EP2005/ 05268 T/EP2005/052644
ratio of total anount of stripping gas introduced into

the vessel to total amount of polyol introduced into
the vessel lies in the range<fflom 1l to 5 parts by
wei ght of gas per 100 parts by weight of polyol. 5

The Kbﬂﬂooﬁfstbtﬂplaﬁb&@t& ﬁomﬂzq@pd@@e@ds eAtkbuced into
gases_avail abl e, Ceneral se_of nit

0
I EhPedenonl ERCEOtal drdun At Dotne L, st epanred e the
makegekBatl H.h@spﬁ,ﬁdtllﬁé oG rﬁﬁbrrdaeion&t paged by height of

dried. 10 It be cl ear illed in the

art ﬂﬁﬁtpe€e%§hlpﬁ§ B PHe %ﬁéh iyﬁé process of

the presenke ktﬂueﬁfl@ﬂrlﬁmMmygﬁ&ebp@&neﬂabbpehdgmnntbhe

be suitable can used. -The, pr u

Lo bdaash paatiavine £ 95 488 o R L RRERR 58

furt Ip&bf@rﬁc@urr&traaceae E’sefcef ai:ﬁqa,m tahse ther eseupé hitapgen
nost x 1 N/ Vo th p u

At nBeies, Shats ShePrpsutfid il ogs post hERBLEE b

X 102N, The tenperature of the stripping is not
critical 0,d nds on n f t

pol yol td b§'§ﬁ P gg?aroﬁ t%ggééhﬁﬁéﬁi%;%%tﬁﬁpgﬁ%gaIESWhat
used~¢ustan1ﬂsh&orbéuappbhedoinothnupnnﬁﬁa@e@f the present
Gbnerall .the tenper € vtable F
ror o Gt POTopeRe i ayei ybh ol e puieanle for
SpGCIéUKIﬂﬁ%nqﬁ damobBQOS?d 150 C. 25 As nentioned

above, r. [ oL LN e
Srrarght PRE T SR ek ot Rt 2n B r“"ﬂ’mg%;
h

unpl edamndsodnwflmt@mra cemu@sb@mw hef T8t

cont ai ns onI te ano a
cr udepli&ﬁ%}g{ F%‘ I8 § ?Sﬁgrgzédrﬂlé@%]h%epcﬁgﬁggély, the
of d &, R esendt indbernil, gnxg@uérwm% aeftdi g aiifically at

nost 100 parts per_ mlljon by weight (ppn) of volatile
organ'n@stc@)rﬁmunms? e specifically of from30 to 80

ppm Al though the GOIROWRIEnUNLER: S318¢ 1dendacsildal but

have Q;;ends on the kind of polyether polyol to be stripped,
on the amount of stripping gas used and on the reduction
of odour desired. Generally, the temperature is of from
50 to 180 °C, more specifically of from 80 to 160 °c,
most specifically of from 90 to 150 °C.

As mentioned above, it is very surprising that a
simple and straightforward method makes it possible to
remove unpleasant odour from & crude polyether polyol
which contains only minute amounts of contaminants. The
crude polyether polyols which is used in the process of
the present invention generally contains at most
100 parts per million by weight (ppm) of wvolatile organic
compounds, more specifically of from 30 to 80 ppm.
Although the compounds which cause the bad smell have not
yet been determined, it has been observed that the cdour-

lean polyether polyol obtained by the process according
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yet been determ ned, it has been observed that the
odour 35 lSEP polyether pol yol obtained by the process

2005/ 121214 PCT/ EP2005/ 052644 8
@r&gzgé:ﬁ [ nvent| on generally contains |ess than 1‘@1‘6&{)‘28%/052644
of vol ati |l e organi c conpounds, nore specifically at
nmost 20 ppm The time during whigch the crude polyether
polyol is 5 to be subjected to the stripping process

acco t present, i nv nt|o h f1
ccoPk P! ot PR SRIbEAR "SRR L PR o
t he é&appmambummlaﬁlleruxgana@ucpmgodependmonm spechircally

circggs%ggge§0 as the anmount of stripping gas,
t he di spersion the gas in the 10 pol yet her polyol

and the fpln@c‘@gse smrum whdisdy &heycrufie pelvietheyupelpl is
WIlltPebe f%%§5§ éﬁ%ﬁé@f&%b@ﬁg MPbBess according to the

speci fi cal at 'east 1 mnutes,
nor eprgpeatfi@aqsmlylm. |heraafies adsesca¥hed: ragidence time,

requh%egep%kive9§n§ﬁ@%ﬁy RS AferTPthel@Rabt NEhESnt NBE €t ime

specifica 15 nost 80 m nutes. Usual |y,
pol y@pnénrpd|9©pem@s combibthas G TCHRFLBRFEANBUCh as the

di reghLyngf bLer o R ﬁﬁéLﬁé% lihe kG sBERESSA QE tﬁ@egas in the

present 1 nvention, ant 1’oxi dant can be added t
t he @P&ﬁ@tberyﬁﬁhﬁ®lp@m@c#h%uRHQﬁesﬁoSﬁﬁeuEdoﬁﬁnﬁﬁéﬁlio the

pol yether rRghyPkd N1 0dOW s | Bam @Q'SYQthQODﬁihMQJceﬁarMore
be conbined wth further additives s s fillers

a

f1 anepeeddiganty, Fhantime aptih Ly at (i&ﬁﬁ&c#aﬂf-g)ﬁﬁﬁd more
col ouraptigiciheyf Jaﬂ”Eea{s’@terﬁjﬁﬂitﬁes?.al‘l‘hbeth.meun:éqﬁmdédrw111
solid flame _retardants. Zg ngsilicone surfa tants
are BGOETAIAVRE] BRATPY LHPITHI RS f JOHes PRECRTAGFLLY at
in pgbg%{@mh@maugé?ductlon A large variety of such
organosi ljco surfactants i onnerci al. a abl e.
A preferPé&aggﬁpoﬁﬂgy?gﬁ%sﬂﬁgﬁh 15 £ &é#ﬁe%gkglly
avai Iaamlebﬁlﬂamw&reuzmgl bftesurdnyiznbh3® .stlabithesprocess of
is used in an p 5 t ased
the r CEmgﬁeﬁlxﬁgygng%oH £@ %%ég&ﬁ%ﬂéﬂ% ga% $elalded to
pol yitac yanatee podgetant. p$h30hn®mdﬁoﬂrtQMﬁh§1QQQ§rU§@éP

polyether polyol.

The odour-lean polyether polyol can be comblned with
further additives such as fillers, flame retardants, foam
stabilisers (surfactants) and colourants. The flame
retardants can be liquid and/or solid flame retardants.
Organosilicone surfactants are most conventionally
applied as foam stabilisers in polyurethane production. A
large variety of such organosilicone surfactants is
commercially available. A preferred compound i1s compound
L2100 commercially available from Osi. Usually, such foam
stabiliser is used in an amount of up to 5% by weight
based on the reaction mixture of polyol reactant and
polyisocyanate reactant. The amount in which the usual
auxiliaries can be present, can vary widely. Generally,

the amount will be of from 0 to 50 parts by weight, based
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auxiliaries can be present, can vary w dely.

Cenerally, the amount will be of fromO to 50 parts

R0 Wesebi14 based WO 2005/ 121214 PCT/ EP2005/ 0526flérmpz(%smsza44
on anmount of polyol, nore specifically of fromO

40 parts by weight. The present invention is

herei nafter exenplified. Examulg 1 5 A5 liter

stirred reactor was charged with 379 grans of a

1,2-p | ne
averaéﬂ mo eg8f2$ m5|gﬁt 8@§%O§P§€£%§%%? 09 Albm 0 to
Addi t Q’n‘aﬂg’s by xegalds added of sol ution containing

3% by wei-ghd ak _c |
catal yst in (§ﬁ§§td%%§%%5q§gu%Feﬂﬁgégﬁaﬁggﬁl%ﬁ%mpllfled'

conpl st was prepared as described in
WO A- 01/ 72459 8] ik 1R3GLQL WRacShE! PREGNA £k

8l g
under vacuun1 to renove traces of water and ﬂeated grams

105 Ot 8 n} roTP TR Odf P PBFY-EBR OBk ca dfizct éua‘t:cng an

the repstade ansl ddifl alb WeR Q0L DL OGS UPBCYGS) rTDAudiOJ;L%auy,
carefggl . Addi onal propyl ene oxi de, was_not ad

unti | 4% 39480 #F Roe3dtPe EPBRALRERS rit by wwht of a

react @bubf@anélfaelswaelldieor&ompmékcasemw@t:ut h@pawo The
cat al as becone ac&ivated Wen cataly

act i vVEPRITE iReTAY i9YaRd, esGPf“P&P%FaB?H‘S?/‘F e‘ﬁ%‘s RFBATRS as
was addedrgmaﬂual lwo-@verl /Z2laeer.s to obtain a polyol

havi ng an_.aver nol ecul ht . of 4000. The
concegtrg{'}f‘%rrr?ﬁqcect?dﬁﬁia@ r?gF&PPE aFiHR RETEse c‘HI‘%ﬁﬁls"'tacuum
in the pathywd tascad) qipomatéleaadohested wvol Bd3 . A minor
or ganic d f be_.5 rt

1 e rERaE A pallEhe, P eL e, Por i Shaghgr and the
poIyoreaah@ramnaﬂﬁureswa@emamdmneddmcahefMElyeI$ddﬁtlonal
stati C s . .chr [

Aot BECRIETE B o TR WA L B, STERELE R

for ppFgeshes goipycieurachdngiiheheeaetor netwdpressure drop
deSCf¥Q§§c§{¥§e{E§éK¥HQ 3%#%&'5% hgg BQBQ&¥n§5§ivé¥gh When

ppm o enol 1 c anti oxi
po|yeph@ﬁlb@ty@ﬂtxﬁﬁﬁﬂqmedﬁ verified, sufflclent propylene

oxide was added gradually over 2 hours to obtain a polyol
having an average molecular weight of 4000. The
concentration of double metal cyanide complex catalyst in
the polyol was 30 ppm. The amount of volatile organic
compounds was found to be 50 parts per million {(ppm)
based on total amount of polyether polyocl. The amount is
determined with the help of static headspace gas
chromatography as described in ASTM method D 4526-96.
This was found to be suitable for polyether polyols
although the test method describes styrene-acrylonitrile
copolymers.

300 ppm of phenolic antioxidant was added to the
polyethef pelyol obtained.

8 kg of the polyether polyol thus obtained was
stripped in a 12 liters vessel having a total height of
32 cm and containing a 4-blade axial impeller at 4 cm and
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8 kg of the polyether polyol thus obtained was

stripped in a 12 liters vessel having a total height

Wo 208912331£m and containing a 4-bl ade axi al i "PEyRP200s/052644
at 4 cmand WO 2005/121214 PCT/ EP2005/ 052644 - 10 at

19 cm The nitrogen inlet was at about 4 cm height.

The stirring was done at 500 roggds per mnute and was

di rected upwards. Wen the polyol had been put into

the vgsse) o4 hey equced, .
pressure 3 ctmlt rreseaﬁgew%rslﬁleé%mae%eat eg)%tug' %4%% height.
The mb& lﬁrtér\A?G@‘JsU%eaQéﬁtii’y %@Qumuiab;pem ovinnge and was
ni t r e ddyoughat-lg. pol yether polyol at a flow of

170 liters nitrogen_per hour per kg of polyol, while

the presdined ke pRLKPAI hed baen mutp inte 1B NesselThshe
time gsBlf d10 Wil GlEERELEBHXE YT Bed@Se Sty e I35 tife\s€and

Tabl e After thetine indicated, the po on was

cool e‘"dlwetn@ilﬁfoheaéﬁé Ear 1681 ° GntThe itiaunmagagdded
(2700 pryacpienaly %t%ﬁlbb@ﬁ' Qg:mmé\mglm O FBURR the

15 antioxidant). The po was stirred for 20 m nutes

and RYaredhes é’&lwelaa%gsélown%rlm thioqae Tt cggduper

of t hﬁbuzpcﬂéio'kgo BiraipBeJolSwHEl &1 TR gk dis S tialsUinaintained
Meuri ce, |un1a;éord|ng to set procedures.
A@dltabﬁhﬂlyi IFe Ndadur was det ermined of pol yols as

20 obt ai BﬁﬁFﬁeﬁhﬁsFﬂg' Qﬂleﬁofﬁé%fé%xﬁeéqésb%fl ped, is

EP- A- 106 treated b e process o
EP- A-9063P 6iahias 1pr é\ﬁﬁﬁédthﬁt ﬁlmﬁelm@r?ﬁfcﬁdra e @pdiverh was

hydr O&t;f&d:éﬁd'ﬁry%to gbhecr asH! Far ot Al N1ed A R10Wa s Rdded
T

t he bel ow. The excellent results obtalned by
the si#{flQ® pRs rpé@n@rlwt patipaidant | 3RdntsUh PRE (9f Faine

cl earad ¢ 08t ) Takihe. poI§BtLew§§rs9@tﬂQd aEeOral M d@es and
the stri PpPI Ng as resent I nventi on m nut e

descri¥perierregh R fO@??G@lanégr4%1%EPQEREN%P?uﬁ?our of the

polyol obtained was determined by Institut Meurice,
Belgium according to set procedures.

Additionally, the odour was determined of polyols as
obtalned by a stripping process as described in
EP-A-1062263. The polyol treated by the process of
EP-A~1062263 was prepared with the help of a potassium
hydroxide catalyst.

The results obtained are shown in the Table below.
The excellent results obtained by the simple method of
the present invention, will be clear from this Table.

Table

stripping according to the stripping as
present invention {minutes) described in
EP-A-1062263
15 33 45 60 equals 100

min.

Odour | Good Very Very Very | Good
good good good
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mn. Odour Good Very Very Very Good good good good
-11- CL Al MS 1. Process of preparing odour-I|ean

pol yet her polyol from crude pol yether polyol prepared
with the help of double netal cyani de conpl ex

catal yst, which catalyst contains t-butanol |igand,
whi ch process conprises_53stcipping the crude

pol yet her polyol in a vessel at a tenperature of from
50 to 200 C, at a ratio of total amount of stripping

gas introduced into the vessel to tftﬁl amount of
pol yol introduced into the ve 20 to 600 x
10-3 nB of inert gas per kg of polyol and at 10 a

residence tinme of the polyol of from0.5 to 120 :
m dut es. Pmcﬁ@ceéspaep@rumgw@uméeamppil\mﬁh@ﬁ polyol

ess the, str i.n r S
e e RN, B8y KA EaREd ek’ hESfietp of
readiﬂ:m‘ee ndtEl dydridatomples cdtdlpst 20wh1bcﬁOcatalyst
m nutes. 4. Process accordlng to, any one of cl ai

{0 CRRRA RSN AR LS L g pr AR PTSCRTe eTPBI 858
[P LA ROGRGr s ot 8 el o
f edrempentatie obf fram 30 to 300 p%l(et saped natipoaf total
1Y A NEPRD 9Ls VRLELNL oS! SR0LCLRSTIRUIEY e
20ﬁ3¥ﬂiﬁamﬁﬂﬁﬁléﬂf§69ﬁ@101n@ﬁ6@@@@d51nt0 the vessel of from
20 to 600 x 10-3 m3 of inert gas per kg of polyol and at
a residence time of the polycl of from 0.5 to
120 minutes.
2. Process according to ¢laim 1 in which process the
stripping gas is nitrogen.
3. Procesgs according to claim 1 or 2, in which process
the residence time of the polyol is of from 20 to
60 minutes.

4. Process according to any one of claims 1 to 3, in

which process the pressure is at most 0.5 x 103 N/m2,

5. Process according to any one of claims 1 to 4, in
which process the crude polyether polyol feed contains of
from 30 to 80 parts per million weight by weight (ppm) of
volatile organic compounds and the odour-lean polyether
polyocl contains at most 20 ppm of volatile organic

compounds.



