. 3MMe3eN%1NﬂLRB6Tj2? 5- 1 6 June 2002 PROCESS FOR THE PREPARATI ON OF
ODOUR- LEAN POLYETHER  POLYOLS The present invention relates to a process
for the preparation of substantially odour-I|ean polyether polyols froma
pol yet her polyol starting product, which haﬁ_been obt ai ned by gRRINEMHD2ZI ng
at | east one alkylene oxide in 5 the presence of a suitable polynerization
catal yst. Methods for preparing polyether polyols, also sonetines referred
to as pol y(al kyl ene oxide) polyols, are well known in the art. Typically,
such net hods involve reacting a starting conpound having a plurality 10 of

active hydrogen atgyp-pdd hroRerQE BRESARAORNSFOXIRR-SELh ASL BEFheene
oxi de, propyl ene oxide, butylene oxide or m xtures of two or nore of these.

Suitabl e starting conpounds include pol yP@adOLénal al cohols, generally
containing 2 to 6 hydroxyl groups. Exanples of 15 such al cohols are glycol,
such as diethyl ene glycol, dipropylene glycol, glycerol, di- and

pol ygl ycerol s, pentTaer )pﬁfréetmtt imvémaihw okprtpaneo tar ipaickraasmst afdmeshe

sorbitol, nannltol et.c.. [ base |ik otass m.hydroxi de is
used as a cat alpfsetpairr?tﬁon ? s ?tiﬁgggg%t\ll S °u1rhgl PO} st r[b%"i ociﬁsy ols
obt ai ned from tthent wp@m]fquoa::eqmﬂyemr shadtahgverasivas],| mlmlw eddeane

f oans manuf actured .from.t hes et her | yol s usual | ffer froma
rat her unpl eas&M° b%lﬁﬁoﬁ@%}/{'m‘ggogg ¥e85§s°§§ ﬁ't ky Bt afect

the chesical propeidrcteie tde eDOéIYEEHBILeppbYQinek&zalﬁidﬁﬁ}baﬂély/&u' d be
desi rabl e when pol get her poI yol s coul d be provided not having such

unpl easant odour. Eﬁ?&&hnBeEBﬁﬁeﬁﬁﬁé BRdY®dre &g cal over

t he years, ther £As) e I n r ‘ﬁﬁQ
products. Part |s%trjdle§rll%%él nw} hose&g B854 gﬁ%g a@kgigggl ?’é{gﬁ%nsﬂ ere 'peopl e

come in close @Gﬁta@ﬂhmhﬂvwkﬂanw%hﬁaﬂétfoﬁﬁﬁleeléyrlﬁm@htme§h9§§ and
|1 h f I
pi 1l ous), the adoun of AheLopm £ould-beng BLABLERL RRYIRd & gﬁ]uvr%ﬁt rge

anounts of polyols are used In t e nmanufacture yur et hane
f oans, 10t coul @fbhecddyectheindgan atomasvitbnenef Othmomplaela\s/draneodour of

t he polyuretha emy, f 50 p vent.i re
ains to provi dgg(?id%;st hod;c%ho?% }}u@ié{r?% hOXlgghr{)g?Sg%Fbgt %é{rl(%dl tb 8’
manuf act ur ed asxaldeyloeneniadoimds of ¢m¢y@rwm®renaf aheebol§u1$ub&bant|ally

o Jesctbed, oue, ecoLioabie, IF RSP Sk KBS ghei i ehche 2

generally containing 2 to 6 hydroxyl groups. Examples of
15 such alcohols are glycol, such as diethylene glycol,

dipropylene glycol, glycerol, di- and polyglycerols,

pentaerythritol, trimethylolpropane, triethanolamine,

sorbitol, mannitol, etc. Usually a strong base like

potassium hydroxide is used as a catalyst in this type of
20 reaction.

The polyether polyols obtained from the type of
process described above as well as polyurethane foams
manufactured from these polyether polyols usually suffer
from a rather unpleasant odour. Although this odour does

25 not adversely affect the chemical properties of the
polyether polyol in any way, it would be desirable when
polyether polyols could be provided not having such
unpleasant odour. Since consumers have become more and
more critical over the years, there is an increasing need

30 for providing odour-lean products. Particularly in those
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. polyol froma polyether polyol starting product which is Z5 obtained by

reacting a starting conpound having a plurality of active hydrogen atons

wi th one or nore al kyl ene oxi des, which process conprises the steps of: (a)
contacting the neutralised or unneutralised, pol yether pol yol pyagHecioos th
an excess of an acid having a pKa 20 of less than 5, preferably of |ess
than 3, under hydrolysis conditions, (b) contacting the reaction m xture
with water undefPR}ACHIHAATS UMM € i BRSP AndCTe) 1ReEb0&F AYNERETOHBER- | ean
pol yet her pol yoFol O MR Nge 19, ben DAYPE DY s88YaRET bl §Ybak) L hesky
it is believed that conponents which afe for a large part respons[b(e for
the short term eBerirc®f ddvurfedmpopybdhes papyobtenr eSahdehyeéstipgedsent
as such or in a n s. al t r oup f h 30
ol yol , whil o ¢ ha Pengemtk fnd PERNNLE FF0 TP e PHn a8 maRE cRELYEL 8]

et her-1like conpbliedsbler gsulrpbtatityne i Comtherst fonbhedbduekpgectkd pbhyokt
manuf acturing, i.e. during t al koxyl ation (so_nor nal under basjc

Condi (1 ons) | ExhRBESs SO fth Tyt I TR LEHAAE: SIPEE bt apfte "POFu28Ehines

2- et hyl - 4, 7- di netbyk- £xrdnb-thd pabysl9:- octane and - 3 - 6 June 2002
-2,5,8-trinethyl-1,4 7-trioxacycl ononane. In th case,ofprop%lene oxi de,
for instance, the shbBPt PE&SHETTh e ¢l bStirt har § By t9 BECFAGLEd by
propi onal dehydenapHBHOBRRY IR re Ok 18 W 10To £ Neo DR Med PepoPPbysl . For

t heS5sake of conveni ence, the odour causi ng conmpounds in casepropyl ene oxide
is usedGs the BRRYFEREUSRITE 1ia K DkaNA tAGUGT b F RPEVEURCERPRApat ent
appl i cation. |t Webhoguekeins i wiier o taodiddial dda odilisye al kyl ene oxi des
areused, the odour-causing conpounds will vary accordingly.10ln step (a) of
this process the prdpenydanigdly erfdyr Missedrte insrvedrf riomates neatz al i sed
(ot oo pot yoLERACRLOUE! oHid Hr iR NGiRle Ofn WMIR TALL2 o (e

t hepol yol end oduct as it lTeaves ‘the reactor prior toworking-u ?

pol yet her pol yapobyohydreoly si o ltyrisisr gmilytdlng tiar tpiropi mredu e hwhieclands a
hydr oxyl. end group_inthe, pol yet her palyal. .l.n subsequent ,or
sinult?ﬁ%ousste%bgﬁin tggiééﬁékﬁg i%1é%a<5l393q%ﬂﬁﬁﬂ%émpﬁ$kf%y%licethers
present, e.g. iplorplapyond denide dndirigeanopteregidolond mostmprd c),
finally, the odor&-gean pol.yol is20recovered. This Lecov§ﬁ¥ suitablgf_

i nvol ves sever att F8atRBPE 48l FRRETEES PRI e dftorsteps oLt

ni trogenstrippi ng) t eoheleYenghe her opiuvialidekyde f enmra:ta%s e dfgdigyether
hydr ol ysis products in steps (a) and gﬁ), as wll bediscussed .

herei nafter. 251t i sPPt¥Per PEAMChi"H ¥hé e GHEERS S e s ViRt i P
that the polyether gelyaksstanhi B9 pradechpigolirainned By poly meiddsd g
propyl ene oxi de and optionallyethyl ene oxide.” Neverthel ess, other alkylene
oxi des maybe used aBYUEPLYS3ETREN&Etd S be used in step (a) of the

present pr ocess |k pebAEkBLEnFRY nge AL iBhehSekyll 6524 dahdul ngRydka |ess
than 5, preferably of -I'ess than 3. The acidmay be an organic or m neral
aci d. Exanpl es of shiydableeigamsondddii@ssar @npara-tol uene sul phonic acid and
aceti c35aci d. .t ahl.e mner o i.n¢l ud - .6 June 2002
sul phuric acidF&%ggégéﬁP%F?gbagp ,4%4%% ggggigggxgggﬁgégﬁéﬁqé'acid. It has
been f@dnd particul@ithousevibhioguse per hotiobubrye asyl plrotiicuwdad tdreory
phosphoric acid, ( H3P A ination of both acids _nmay alsao he suitably 5
used. Para-tol uleé]eliﬁ%)%%ﬁ?’%gg??ﬁ%vﬁso Sun 2 owg‘écglaratri%df?’é:r Iayqsalﬁg[ealﬁaeré/
when steps (a) maspbébhsible Catrithe ahiorsi nerhactenmslcpl waeweamfphosphoric
acid i s advant agepus used.when carryi out steps (a) and (b :
Sccessivel v RETYStied PaRIS a2 Bydnidher oPResER) ) S oxitd i3
sui tably added iacéhe ferm ab algkengenttabedesnagbup’ of Walkeepolf@ther

i nstan in a concentratjon of 50-90% In additiogb further water nmay al so

be added. The RPHShouVBibe §EEdLORIsEERTaRBERY S6CHE OF RRFAMTSSiEfI%i ent
15 acidity to tfesmeacki QleMedl dihke -ak kaW-bABoRYAEOLYSeS uiRRAl QR 1M
steps (a) and (b) to proceed. In practice the term"excess" in“relation to
the acid added ¢¥hexep faymedf dpsing shenhrahaht mepuiecduerAag t He €anount of
free acid wll ] Q.5 I L e 2 | yet her

pol yol , preferéﬁ$§9%%r§§§n962§%§§§§&g8.égﬁnﬁgégé?é9pgpﬁgé %gﬁggther pol yol
The expression ¢dnadet hend) . aExampdelepéi auchf eyslic thbeaesi dowlidchrehas not
reacted.w th any ¢ nent _pr in the_ ctiaon di For,__i,nstance, if
unneutgglised E%I%%t grEbZI§%ﬁ§?§§&sgdga§ 5§§?ﬁ38¥Fg§tP§§5ﬁ§téPFa| in step
(a) of the present process, potassiumions fromthe KOH initiator will be
present in the polyol. The anion of the acid added will then first react
with the potassiumions. Only after the potassiumions have been
"neutralised’, any acid added will be 30 present as free acid. The

condi tions under which the hydrolysis in step (a) is carried out may vary

e



35 particularly advantageous to carry out step (a) at a 5 - 6 June 2002
tenperature of 80 to 130 C, preferably 100 to 120 C, at any arbitrary
pressure ranging fromessentially O bar up to 15 bar, preferably fromO.1
to 5 bar. If step (a) is carried out in vague, then the vacuug kinedd2be
broken S once step (a) is finished. The tinme necessary to carry out the

reaction in ste a) _ I vary, w_thi. ] | iLm ts. pendi ng on t
anount of excesés)' éb%dggéén tz&& ?He‘}’?‘etrtr%é'rgg ﬁg'gsloglg'&aﬁeed%tnhgq‘ee v &t}e
(a) if carried pubpbitareostige,( forwihktaacenl tyevahy ricr amrid Sevearcall
mnutes to several hours, suitably from10 mnutes to 5 hours. It is
preferred that ‘\’/\ﬁ?’i‘é éf’eﬁof‘é)ldie§e\éaFP| Eﬁ 86?58§n$iyn858§1ﬁ”>?i1r‘?§héﬁ‘det rod
conponent s takesrppasgle@hersenhd grbupgnogonhachobgbvder Hhe yicaactrit $held
In step §b) of the present process water is added to the reactjon m xture.
The water is net?6%aPy FEINFALENFSe thE EPERFcCaPAGRY. CORPOMNCE 1he Cadded
either in excessr&bylBnanokquicvakentear agvenel ngléﬂguﬁ&idgh%ithr Ble
"excess" as used in this connection refers to such anount that a 20

two- phase syst efiktheberpépregd toeinahhafonatesft ampdicakarnexddeds lihe
solubi ity of welwlven tBe BgLbiciban eakyolstg:Re ! LeRLednUndss dieare
process conditions applied. en equi val ent or ower anbunts of water are
added, no separsednatee- pHass-csusbngedompoendsheidbhouaty28cobrwangd yadded

appl i 60011 an excebd SFohattl 85 HhEwPHRreSE, SRk IBroySTLAHPETRY 1 O

t wo- phase syst emowns osganremphadefcont ahai nguthel pségol(iand pakt pof yoblle
free acid and a ad30 \/\%te /aﬂ:d phasg. | t ii bel i eved, t hat ig suych a gystem
the cyclic et har RRPQRCFnREFaF! Yok EnereREtT| WERRLEFLAARE Jhase, tBFe
extracted into ddeyaat endagirddpbases ibeleatdeyrheerbydtokypedor! tono
excess of water is used, but g§%¥han equi val ent. or even | ower anount, no

separate 35 watt75tRd PRasBC Be For¥e .b%tlébdf%}yﬁéﬁ'béht‘érri ed - 6
- 6 Junes 2002 qdswaft BigSLAPpLa)iOfia B AANE0HSa W Hlr §46P €8N gkBubhén
first case step (b) involves contacting the reaction product of step (a)
with water (suiftfbiBohretRessBobYOhat B )SuRFFIdEnt no¥ heiral tapeerse excess
acid and water ox {SUlAbLYtER SHCAIADUN & Idd r & ONRYRPEEGsSYBhEMELE11c
formed) are simult'aneously added to the neutralised or unneutralised

pol yet her pol y@itheng tprgsenbduetd- ARt adRreReendkiehyddeindediphepvheae i s

believed to hy t i t S i X o -
amount of wat eﬁgl?dydég' S ou%ggée?gﬁf le'efcr?ae% t ﬂeydérl% lgzgei)? X)e{ %?/]éﬁg %ghers
present20 The caredidvensd unfeiswhéctvatepsyifalare Taveleds osevernglvary
wWithin broad |imts. For_an,optipumr I however, it_has_bee d
advant ageous t(%: ﬁeea{tr?%%t%yd%%gég?lsn ea%i’j?%énrﬁma%ealﬁ asctléé% i% gl{gléjr)rggﬁature
of 80 to 130 Cstuyrigdeiabl yo 106mbve 1120 Graii@mldalyde afyrpe@sasr ene Agdi n,
the reaction ti i.s not.particularly criti.cal t shoul.d be_|lon nough
to allow the hfg‘seol% O} ¥ALY| %ﬁoqa C%Se s o e{)ég) a%ncgoLk%% bl @3 ‘f(ﬁfra?ley
the reaction tidisoisddevaigréiwaf2fr about 10 minutes to 10 hours, suitably
from15 mnutes to 9 hours. |t is preferred that while st (b) is carried
out comt nuous mi xiTy o RHET CHREbIEE T s GIHREE & PRtk & Bptehum
contact betweendishteactenis. thé sédBpsthex (pHlywld {dYr@ey GF sdesh ous

si mul t aneousl y, the 25 conditions under which both steps are carried out
will be the safPtained by polymerizing propylene oxide and optionally

st ep

ethylene oxide. Nevertheless, other alkylene oxides may
be used as well.

30 The acid to be used in step (a) of the present
process in principle may be any water-soluble acid having
a pKa less than 5, preferably of less than 3. The acid
may be an organic or mineral acid. Examples of suitable
organic acids are para-toluene sulphonic acid and acetic

35 acid. Examples of suitable mineral acids include



Step (c) of the present process) recovery of the odour-Ilean pol yether
polyol, can be carried out in different ways. Generally, the recovery wll
include 30 treatnents to ensure that the reaction products of steps (a) and
(b) and the excess of water and acid still present in the read jigHe 2008 ure
are renmoved. In a preferred enbodi mnent step (c) corrprises the fol |l ow ng
subsequent stage 2002 eutralisa |on ti,onally
dewat ering, (iii) %t%}é‘ﬁté?r?ﬁbijhg, yQ%&%P@frdFyraﬁgl nd ¥t ]flt a‘_il b, &tle
neutralisation igivedpesraddabgda bashakobkber gaaiddrpdtt i ¢l Ba t Dyi B€E€aseto
the pH. Useful bases arewater-soluble, strong bases, such as otassr um

h %& %&*%?%‘Eh)

hydr oxi de, sodi utHy RBXF dECRREPEhEULPREN1$hE yaFHXi de is

preferred. The basgpamy. be age8dnkBiBACo@r ﬂa@'ﬁw%c&t&sﬁ@ﬁay S $abby, selthb.s:
batch of base is addedunder continuous m xing and after sone time (e. g.1

mnutes to 1 hourged hePa earat otheenef sbapbonscadded twagetfdured ptb abet he
desired level. Neutrali on ably car |ed out a pproxi mately th
sarrelSterrperaturé_'%tsl% ‘_Hje}ﬁ f‘ﬁlg‘?géﬁ) ePos ¥8ifd e?d'}ég Q?)yl%’é% %?Xﬁhﬁggy
and to ensure a @EOG Ll tahésaslpn. &Ee@éeélpaosphentdﬂedﬁmy@l of water
fromthereaction s‘éd_tem can be carried out in ways known in theart, for

exanpl e, by car tcﬂﬁe‘?‘ﬁ%lkﬂe‘ﬂ\%t?‘%r‘i”h@naFéééb’ﬁfﬁgpl’i’é‘rtr S TERTi talorand  (b)
possibly in compjradd¥y Wi, avacuum dewatering treatment. Steam stripping
and/ or nitrogen stripping takes pl aceto renove substantially all the

hydr ol ysi& pr oductsfﬁ‘frﬁé‘cﬁp n(as)teb% tayrbed PBy beémrtehete@r yidt)herthe acid

pol yol . 25Hot St eamandlai i 44Q4eN 4 Sch &1 FOAHCEY WNLRLASAAL Rl dd ueson

dewat ered pol yether polyol  to strip o esehy rolysrs pro n
the pol yether pdinyolatiesbastar oyt apye ehe @xcdepenheartarom lidradl -yl %s. In

product i spropi %@@1 %%d’gef%g&meg% %y%g rg%g igggngg var )édoverheaSOl{rdoad

range and normal Ty " w ar, alt ough hi gher
pressures may behapgld dk asse/rrlalzln Smgermncathmtasuga atsreamlmprarrptprsngﬂlemhmtque

and/ or trogenstrr in te ue can be d, t he rposeof
the pr eg nt i nvEMt' d?% TR d“%@f‘gmago aRH %‘ @p

subat nospheri c eeradattlro@rss 1rmmﬁegmrta1)cwrml Yoptta pr:e&euae ah Qu@&ttlo:é) 5
bar. The pol yeth pol yol, ducgt remaining after the of .the
o of yei bt odBBes Hare" SRS 5ot SHAcHgdERe: SCERnaRAs dIiFed and
filtered to obt gice ttre oG AedLatb mldtetahwurpeldﬁl acTBetha‘telﬂh'eoﬁnio%nt of
further |IIustrated by the foll ow ng exanpl es. 10 A5 1litre

reactor equi pped &t R4S Midde P andRe e W3 haeéoé -9 {E}ﬁﬂréutalcéldr oeF kg

pol yet hep pol yOEo(tW&%@QO dl%la' '}iflﬂfcha%h% Vﬁe@@é@ﬁsbutﬂ)s Wil @ %t Hdl'é‘g
under a "e slight nitrogen fl'ow, the charge was heated to 110 C and 4 g
75 oWt H3P0O4 (aaee% EREedy mlafteit\h@rt PPotdssi Tng QSPW%Sanedfr?ﬁeaCld"

reaction m XtUr gsvasmRULANCE Aokl & il | 410 S0, ALBH e ABEN-d3trly

wat er was added and stirring was continue m nut es at
reaction m xtur@ias angutoogipioned twiptte st ¢ ro0gbeu rK&]Eitélqni ngd30mni figtres  at

110 C. The tenp wa I t.q G g_n?] i ure was
dried and vol at ?F%gg&greé étfr ?’Eg‘%g‘t%%l ]%%(53 a %rggsgrseho es100
mbara ugbng nittbgenstastsing pRitegigds 1rCrsycsapaI E)Neoé thétpredeotfpr?élmess,
final product cgntained O. Qpen her, .25 end p ich
is a reduction %Pkgg%lu?héoﬁﬁnmt%)fogndou %9?{ létllv‘%%%’ér'g/‘egff %? Pﬁgsght in
unneutral i sed pohyepbelyopol Tole aoulot RE Itorgaicie siededtwdl 1 ThhenWdsrst
illustrated by co rati M5 anal.ysis show ng a 99% reduction of cyclic
et her (2-ethyl - eggg t:\h(lyltgd BOgASSk X’fhd‘fé’io é?)'gJo‘ét%tﬁEe‘énEl potassiimn
2,5,8-trinmethyl idnd, Rakel %@@yehem&eaq)seeorrperrgd il dde=80LyoL bat ake.
The progr onal dehyde content  was | ess than 1 ppm™ The product was consi dered

odour _Pyeseptjghe f266226t8npl e 2
The conditions under which the hydrolysis in step (a)

is carried out may vary within wide limits. In general,
the hydrolysis conditions can be varied within limits
known by the person skilled in the art. It has been found

35 particularly advantageous to carry out step (a) at a



. Al litre reactor equipped with a stirrer was charged with 491 g
unneutralised pol yet her polyol (MAN 3500, containing 0.24%w K). Wile
stirring under a slight 5 nitrogen flow, the charge was heated to 90 C and
7.5 g para-toluene sul phonic acid nonohydrate (a 300 excess re dtine/2002 K)
dissolved in 59.1 g water was added. The redction mixture, which consists
of a dispersion of the water phase in polyol, was maintained at 90 C during
10 2 hours . ,, Thwpezactuirenodfi ¥tOurte iaX) feut palefeathliyt hL A0 0509130 %v <OH

during 30 m nutes_at Qg.c. The tenperature was raised to 120 gand t he
final mxture wa@M¥r PERLARE VoPIETSEE W BT ppeeMofFSaPti26 1l & P2 L YRl

pressure 15 of 109~mbabarySbRe fRiraAGe Fras i pPbny gas. Crystals weres
filtered off. The final product contained 0.1 mmol propenyl ether end groups
per kg, which isCarFa88cPPEnidf VRO THEGTUSRE JHREHUT n$RPal fybsbSaoked f or

the unneutral i segdnPg! ¥eLpRer 220 1ROl Qi sHH d TH I@m@rn@@eggéfg? ed. cEhirs, was
illustrated by conparative ‘M5 anal ysis showi ng a 99a reduction of cyclic
et her (2-ethyl - 497t dEhet KeRCE19N6ifYy isgeRcy@)odeanel sdvary within wide

2,5,8-trimethyl -1; 4. 7-trj| :lL.anana Qﬂ@%{ i ol, int .
The propi onal dehi;g%e}légé Bgé?gégh?hgﬁ %%)Sp% e€g?%mdéj)g?é€gsgg%és}lagraeg%g
odour | ean. Exanphe Bempérbhitiresr epptloedequihgpdengtin af stteperawasfchar ged
with 473 g unneutralised | yether pol yol,, (MVN.3500, co ining 0.24 %uw K).
Wi e stirring unter-SasPREnPesTR: BRsHar =t ok o THa bk YREYhESERd to 80
C and 7.20g paraséebtebemstulipbente aeiveéraunblydrat esyidcal®y exgems rel ative
to K) dissol ved J{@ 3,7 g wat er Wgs added. The reaction nmxture, which is a
horogeneous i quty HIREGFE bP BxBRYLSpard &6 RHeE Fisthdmiat atRd18i ssol ved
in polyol - 10stef J&neig0@2randdaocsel icénphiasef meald ©f egpkd acid,
was maintained at 90 C during 2 hours. The reaction m xture was neutralised
with 1.0l g 50 %RMREPLHLFi hgkss RilAGELe§CafNGHIE CRfdMENIREAFE Behysen
raised to 120 C gyl thgcfipal . m xure was dried and

15 In step (b) of the present process water is added to
the reaction mixture. The water is necessary to hydrolyse
the cyclic ethers. Water can be added either in excess or
in an equivalent or even lower amount. The term “excess”
as used in this connection refers to such amount that a

20 two-phase system can be formed, i.e. an amount of water
that exceeds the solubility of water in the particular
polyol to be treated under the process conditions
applied. When equivalent or lower amounts of water ére
added, no separate water-phase is formed, i.e. the amount

25 of water added does not exceed the solubility of water in
the polyol under the conditions applied.

If an excess of water is added this eventually
results in a two-phase system: an organic phase
containing the polyol and part of the free acid and a

30 water/acid phase. It is believed that in such a system
the cyclic ethers, which initially are present in the
organic phase, are extracted into the water/acid phase,
where they are hydrolysed. If no excess of water is used,
but only an equivalent or even lower amount, no separate

35 water/acid phase will be formed. Step (b) can be carried



vol atiles were stripped off at 120 C at a final pressure of 100 nbara using
nitrogen as stripping gas. Crystals were filtered off. The final product
contained 0.1 nmol propenylether 10 end groups per kg, which is a reduction
of 99% The nusty odour initially observed for_the unneutrali se§,RPbyds her
pol yol could no |onger be detected. This was illustrated by conparative

GC/ M5 anal ysi s shomﬁng a 96% reduction of cyclic ether
(2-ethyl - 4, 7-di fR¥hyRITeS 61598 okdlcyR¥ oS 1BUsERRREUSNYItL step (a). In the

2,5,8-trinethyl -4; d<¢- Loisxagysl ononanel, coaparsd+ Wt InkhenBokxal+i ghake.
The propi onal dehyde was |ess than 1 ppm The product wa$S considered odour
| ean. Conparati vieresaapl @£l sttep ploceditle watexatphétablmsanepsaesd efcept
that 20 the additi f ter S ifte h Lpal _prad
contained 0.2 nﬁ% Q%ngeﬁéﬁégﬁggjéﬁ: gr%%%%é%egaﬁé,gﬁ%%gg ?§£§ %égug F%ﬁ of
98% The 3 evel ofseycabtyetimersych etnmynt, That net bye-ph3s6- sysdracysl o-

t d 2,5, 8:tri hyl -1, 4, 7-tri | h .
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added that a one-phase systemiIs
possible. Normally, the reaction time will vary from

20 about 10 minutes to 10 hours, suitably from 15 minutes to
4 hours. It 1is preferred that while step (b) is carried
out continuous mixing of the components takes place to
ensure optimum contact between the reactants. If steps
(a) and (b) are carried out simultaneously, the

25 conditions under which both steps are carried out will be
the same.

Step (c) of the present process, recovery of the
odour-lean polyether polyol, can be carried out in
different ways. Generally, the recovery will include

30 treatments to ensure that the reaction products of
steps (a) and (b) and the excess of water and acid still
present in the reaction mixture are removed. In a
preferred embodiment step (c) comprises the following

subsequent stages:

T s
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Steam stripping and/or nitrogen stripping takes place
to remove substantially all the hydrolysis products
formed in steps (a) and (b) from the polyether polyol.

25 Hot steam and/or nitrogen is introduced into the
optionally dewatered polyether polyol to strip off these
hydrolysis products. In case the polyether polyol is
based on propylene oxide, the main hydrolysis product is
propionaldehyde. The pressure applied may wvary over a

30 broad range and normally will be between 0.01 and 10 bar,
although higher pressures may be applied as well. In
general, any stream stripping technique and/or nitrogen
stripping technique can be applied, but for the purpose

of the present invention it is preferred to work at
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examples.
Example 1

10 A 5 litre reactor equipped with a stirrer was charged
with 3000 g unneutralised polyether polyol (MW 3500,
containing 0.24% wt potassium). While stirring under a
slight nitrogen flow, the charge was heated to 110 °C and
31.4 g 75 %swt H3PO4 (a 30% excess relative to potassium)

15 was added. The reaction mixture was maintained at 110 °C
during 60 minutes. Then 352 g wéfer was added and
stirring was continued for 60 minutes at 110 °C. The
reaction mixture was neutralised with 6.2 g 50% wt KOH
during 30 minutes at 110 °C. The temperature was raised

20 to 120 °C and the reaction mixture was dried and
volatiles were stripped off at 120 °C at a final pressure
of 100 mbara using nitrogen as stripping gas. Crystals
were filtered off.

The final product contained 0.2 mmol propenylether

25 end groups per kg, which is a reduction of 98%. The musty
odour initially observed for the unneutralised polyether
polyol could no longer be detected. This was illustrated
by comparative GC/MS analysis showing a 99% reduction of
cyclic ether (2-ethyl-4,7-dimethyl-1,3,6-trioxacyclo-

30 octane and 2,5,8-trimethyl-1,4,7-trioxacyclononane)
compared with the polyol intake. The propionaldehyde
content was less than 1 ppm. The product was considered

odour lean.



YY), Y)1I0% & ()-4 y)10% & ()-4 y) y)10% & ()-4 y)10% & ()-4 y)678u] C7!'!

y)10% & ()-4 y)& y)10% & ()-4) y)10% & ()-4 y)& y)10% & ()-4)

y) 109% & ()-48pqrx 271!  y)10% & ()-4 y)10% & ()-4 y) y)10% & ()-4
y)10% & ()-4 y) y)10% & ()-4,-}"F7!! y) y)I0% & ()-4 y) 10% & (Liné 20b2
y)10% & ()-4 y)10% & ()-4 y)-.hiju]C7!'l y)TOK & ()-4 y)& y)10% & () - 4)
V) 10% & ()-4 y) & y)10% & ()-4) y)10% & ()-4Kx 27! y)10% & ()-4

V) 10% & ()-4 y) M&_@ 4 y)lO%{&() 4 y) y)10% & () - 4KLMNOPA8I K!'!

iﬁa}lﬁy&:\/‘ﬁ? (%:( 10% ! & ((){Q)Zs%gt K 10 ;&9{%%%&1%;%% %?ét%}lg{%@é) E@a fged

F(1098& ()-. F(109@h& 491 qtuﬁtm&utra'll_l@%&b@yeﬂmﬂo/ﬁ@lyc)l31@@3250252102520

PAveaz 05 (B o o 08 (rnd S d Whoer s gasons

6Y) 10% ' ' & () - 3Sni¥rbd¥n ARAdw, ﬁmé/@/&ﬁéiéé‘ v(a/iJMeé’/ﬁeJ@%o'w Q-ahd 7.5 g
3Y310%Z$Z& ()- 10/(10/%10/(0 Y)lO@G(&.() 3 Y Y)10% & ()- "3

Y) 10%8& () - 3() $PRFRP, 0|l[lle\ns4lsubﬂfw%<& q9ig m%qmmoa 330§ 168£@58) - 30
% 10% & 3 %109 %5 \0

)?LO%()& 8 %3) gogﬂé‘;l‘&t(l)ve\ £q ‘liK?LjOO%J) %Vé%QLIHO 5190*1 %1@0%’},2% ‘ga% added. The
Nog 109&' () - 3@DA_Beapt;b_ _;x@g@a, whlch consists of a dlsper51on of the

Viowok (1) a)) 10FE 2R HERGY A9t oRyE a3ie S i) 4B e

)Cll\(’)\,//i;/\gz%()) *3) 100K 80 3)) 10%) & () - 3109 & () - 3) 109 & ()= 3 x v ||
0 : 0 0 0 0 x/'y

[ xX@! ))10%)& ()T g3) FEAC &) MR PRUtIRLiRe R J)thalg

0! 0" 0Z0[ O\ OpX<: - .

) 10%) &'[ ()- p3))185}k) B (O %13 M 0 e ) - ©3) T8k Emﬁe-:aef\u(foooooo

OsWr: ! was raised to 120 °C and the final mixture was dried and
) 10%) & () - 3) 10%(?].& ()-3))10%) & ()- 3) 10%()& () "3))10%) & () - 300021314
1c1d1xX@' atiles were stripped off at 120 °C at a final pressure

Viovo k15 3)) 100k EP( R TR (YEegRtone & ?fpp%%rﬁgé?z%l“i#%ﬁz.z

[ 2e2sWr: | were flltered off

10%) & 3) 109% 0% 0% 0%) & 2f 29222
)222xx)@l(g)10()%k)&%§‘rgé) ’Eégké;[ (9)08&“8 ﬁ%?éf&n%% 53)11 &F’()o eh )

33D3E3F3DX< ! end groups per kg, which is a reduction of 99%. The musty
0, ! 0, 0, - 0, 0, 3
éég?{g,\;‘ !() 3) 18(:!/%?1& g.zu.t ?[(.)L/(k)o% (e)rv d))fjég/éé}l& gmne\)t]i%ﬁ)sgéd( )polSyFeS hi 3

Llﬁfﬁ) i@iq " 3) 108K) ol ) codl H1O¥K i &nger Pel@¥kr&reh. FhEEOWR)E iD1usi3dhdd 4.
C X :

)) 10%) & () - 3) ToVKTROPF Fagiy eosty S pradysd ok FROWENII RdASS £sMaRHien of
%ég‘éﬁ%g%g 23;1‘03) ) 19&/&1&:( éthé)le%k)e%h(y)l 43740 &yl )11, 3), BHAW: & Doy A% -

| 10%$m&’ () - klokyqemoawlém) &-Crimpthydosk) & (r L r3985061568 26 PRETFIC!

yU(10% 1 & () -2 y%&g{@g&&wgwug L9008 (2L W08 08 i aenydte was

yU(10%|y'H& ()- XX () Thasbyciur|
less than 1 ppm. The product was considered odour lean.
Example 3

A 1 litre reactor equipped with a stirrer was charged
with 473 g unneutralised polyether polyol (MW 3500,
containing 0.24 %$wt K). While stirring under a slight
30 nitrogen flow, the charge was heated to 90 °C and 7.2 g
para-toluene sulphonic acid monohydrate (a 30% excess
relative to K) dissolved in 3.7 g water was added. The
reaction mixture, which is a homogeneous liquid mixture

of excess para toluene sulphonic acid dissolved in polyol
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0 %wt KOH durang 30 minutes at 90 °C. The temperature

5 was raised to 120 °C and the final mixure was dried and
volatiles were stripped off at 120 °C at a final pressure
of 100 mbara using nitrogen as stripping gas. Crystals
were filtered off.

The final product contained 0.1 mmol propenylether

10 end groups per kg, which is a reduction of 99%. The musty
odour initially observed for the unneutralised polyether
polyol could no longer be detected. This was illustrated
by comparative GC/MS analysis showing a 96% reduction of
cyclic ether (2-ethyl-4,7-dimethyl-1,3,6~trioxacyclo-

15 octane and 2,5,8-trimethyl-1,4,7-trioxacyclononane)
compared with the polyol intake. The propionaldehyde was
less than 1 ppm. The product was considered odour lean.

Comparative example 1

The procedure of Example 1 was repeated except that

20 the addition of 352 g water was omitted.

The final product contained 0.2 mmol propenylether
end groups per kg, which is a reduction of 98%. The level
of cyclic ether (2-ethyl-4,7-dimethyl-1,3,6-trioxacyclo-
octane and 2,5,8-trimethyl-1,4,7-trioxacyclononane),

25 however, was reduced by only 50% compared with the polyol
intake, established by comparative GC/MS analysis. The
propionaldehyde was less than 1 ppm. The product smelled
musty, which is considered to be attributable to the

presence of cyclic ethers.
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1. Process for the preparation of an odour-lean poly-
ether polyol from a polyether polyol starting product
which is obtained by reacting a starting compound having
a plurality of active hydrogen atoms with one or more
5 alkylene oxides, which process comprises the steps of:
(a) contacting the neutralised or unneutralised polyether
polyol product with an excess of an acid having a pKa
of less than 5, preferably of less than 3, under
hydrolysis conditions,
10 (b) contacting the reaction mixture with water under
hydrolysis conditions, and
(c) recovering the odour-lean polyether polyol.
2. Process according to claim 1, wherein steps (a) and
(b) are carried out simultaneously.
15 3. Process according to claim 1, wherein steps (a) and
(b) are carried out consecutively.
4. Process according to any one of claims 1 to 3,
wherein the acid used in step (a) is phosphoric acid
and/or para-toluene sulphonic acid.
20 5. Process according to any one of claims 1 to 4,
wherein in step (b) an excess of water is added.
6. Process according to any one of claims 1 to 4,
wherein in step (b) such amount of water is added that a
one-phase system is formed.
25 7. Process according to any of the claims 1 to 6,
wherein in step (a) the amount of acid added is between

0.001 and 0.5 mole acid per kg polyether polyol.
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