BMS 05 1 030-US - 1 PROCESS FOR THE PREPARATI ON OF POLYETHER POLYOLS 5

FI ELD OF THE | NVENTI ON The present invention provides a process for

condi tioni ng ﬂ@ﬁ%{g g&i&# cyanide catalysts ("DMC catalysts"), which are
enpl oyed in B B ati on of pol yether ~‘pol yols based on starter conpounds
havi ng active hydrogen atons, the preparation of polyether polyols using the"
conditioned catalysts and the use of the 10 polyether polyols prepared in
this way for thgEeRRATAORYHEPIEEPXKAT N BiF PRI/ PlIER PO ND OF THE
| NVENTI ON Pol yetTier potyors Wi CIt are surtapte tor tie prep n of

pol yuret hane materials 15 can be obtained via various preparation
processes RIEDP ORTHEINVENEHONSe- catal yzed addition of al kyl ene oxi des
to starter conpounds_ having Zerew tinoff- active.hydro?en atonms _and on the

ot her hand, Thepigaemt HiveddIbProVvides apresgsirioneondiinniegiderbleametaheyanida s for the
ddi ti f al i ' i 1, nof f - act |
aadi L1 on of BSYE0TIR AR SHAEH Sk SBIBAE e AP BT et Ve

(Lewi s) aci dpslgslabyseddnatidicr compoinds hiying astihydesgeanitdms, tisli t abl e starter
conpounds is of m.nor_inportance. The base-catal yzed addition of al kyl ene
oxi des, suchpPrgBaratien ofnolygthe pobtols singsthe gendjitionsd qatadyys ankthevpeief the o st art er

conpoun hayl Ny I . ' led out in the
pr esenccejﬁ)of afé(}lggr%%r?w 611% bﬁ%\{eg%ﬁ {@ﬁégs/‘?a%ﬁ{g%{ ‘%Srgﬁ%?t é‘?& ﬁ%rlﬁg{sﬁ%é al so am nes,
such as N, N-shareeitBYy| benzyl am ne or im dazole. After the addition of the

al kyl ene oxi des has taken place, the polynerization- active centers on the
pol yet her chains nust be neutralized with dilute mneral acids, such as

sul furic aCiﬂA@}SeﬁeﬁW?rd’ﬁﬁfﬂ%iﬁNﬂ% organi ¢ acids, such as e.g. 30

| actic acid, separated off, if appropriate.

Wor ki ng up Bélyether milkalb whéchpoe yuimbke fos thel ps epapami dfipel ywirdtharteheatatials of aci d

| am nar sjlicates or. by A nmeans of acid cation exchangers.. In am ne-catalyzed
al kyl enel bxi W@@d&ﬁ_ﬂ%ﬁﬁ%@% RIFRATA QR RIASSSGRo E\a Oflp bt R  ted (1t he
presence of {HgvAM JARidnbhl§ VRIS T daldtokipounds having Zerewitinoff-

active hydrogen atoms and on the other hand, the use of double metal cyanide

compounds as catalysts for the addition of alkylene oxides to starter compounds
having Zerewitinoff-active hydrogen atoms are of importance on the large
20  industrial scale. The (Lewis) acid-catalyzed addition of alkylene oxides on to

suitable starter compounds is of minor importance.

The base-catalyzed addition of alkylene oxides, such as, for example, ethylene
oxide or propylene oxide, to starter compounds having Zerewitinoff-active

25  hydrogen atoms is carried out in the presence of alkali metal hydroxides, alkali
metal hydrides or also amines, such as N,N-dimethylbenzylamine or imidazole.
After the addition of the alkylene oxides has taken place, the polymerization-
active centers on the polyether chains must be neutralized with dilute mineral
acids, such as sulfuric acid or phosphoric acid, or also organic acids, such as e.g.

30 lactic acid, and the salts formed must be separated off, if appropriate. Working up
of the alkaline polymers is also possible with the aid of acid laminar silicates or by
means of acid cation exchangers. In amine-catalyzed alkylene oxide addition

reactions, further working up can be omitted if the presence of the amines in these



-2- polyether polyols does not inpair the preparation of polyurethane
materials. In addition to the necessity of the polyether polyols having to
be worked up,_if ag&{ riate, before their use as pol yurethane conponents,
two further &YSs of the base-catal yzed addition of al kyl ene oxi des
on to starter 5 conpounds havi ng Zeremng?qoff active hydrogen atons are to
be nmentioned. Only pol yethers having relfatively | ow equival ent wei ghts can
be obtained via amne catalysis, in this context see, for exanple, |onescu
et al. in Adv?nces in U ethane Science & Technol ogy”, 1998, 14, p.

151-218. Unddiolyatikerpplyoks daes ngt mnsy the prerasatign pEpol yhstisne mesials. da r eact i ons
increase sig ases The

| Somer; zati onogeas e Aelsl of el RonoR e e itked BFEC

equi val ent wedppidpsiatep beforanthelr useladpolgyretharaciempaneatshivghfurthent ent of

nmonof uncti onal, pol yether, species in the reacftion m xture, is to be

ment i oned i n disadvpatages of the Rase-eaialyzehaddition phalkyleppxides it toftarisE ul es have an

d fsf h I
et o8 orlonfBubnd il 261 B8 RARE R SRR RO RO RcBbaP ™ol 0%,
catal ysts, i tOllﬂi;lq)oQed&f@ahai@?gsﬂeldtﬁelydoﬁ'pﬁ&dfaltﬂt wagﬁtsaﬂd ibelobtairedd vaa kyl ene

oxi des, in particular propylene oxide, to starter conpounds having
Zer ewi t i nof f -aRiNe Gatakyig, igdhi catlwsseaoﬁ%eww@rlymrs&wem g Adyameesdn wi t hout

t he abovenentl Z ﬁ. cohol
occurring to “ﬁgflgg(a% J&ef;%cenélo @%ﬁy té]ﬁ\?g%%cﬁn%t %ﬂk{)ﬁ% qie \}\:hl ch are
descri bed e. @ydmxldﬁea@alsimskZﬁdSﬁ&bleEiHeéreZ@Q)nQﬂrﬁxeﬁPs@lﬁ%anwﬁ& thEEho{Sar?61 708,

WO 97/ 40086, WO 98/ 16310 and WD 00/ 47649, furthernore have_an exceptl onal |y
hi gh act il t ynass@f therpdymeigasienses. ﬂh@l%ﬂ@p\&@t&m erpr@?ylfﬂﬂ%?‘é@%@ra y5 pol yol s at

very | ow cat | onger
necessary toadsl%&pltg% P# B%h(ga?:a ﬁ ?%mr gBr lto i r‘iﬁﬁh}%a%?% 8(??“ ypi cal
exanpl es ar ecohtvfatbflgbhofuﬁaidnwep@b@haestpa&lygsirﬁhdmetﬁmbﬂr@kuure $SRoBe 700 949,

which, in addition to a _double netal cyani de conpound gl zi nc
hexacyanocobanenftosed 1n particularhese, Sh@alﬁnefueetrﬁﬂabmluahﬁq rgaﬁau gehgye an

tert - but anol) g, 88 8EA N0 ALSHIRIEA%HE RS StpIRSLaTGEARE 0! coul ar

wei ght of greater t
15  polyurethane systems.

By employing double metal cyanide catalysts, it has become possible to speed up
the addition of alkylene oxides, in particular propyléne oxide, to starter
compounds having Zerewitinoff-active hydrogen atoms down to very low OH

20  numbers, without the abovementioned isomerization of propylene oxide to allyl
alcohol occurring to a noticeable extent. Highly active DMC catalysts, which are
described e.g. in US-A 5 470 813, EP-A 700 949, EP-A 743 093, EP-A 761 708,
WO 97/40086, WO 98/16310 and WO 00/47649, furthermore have an
exceptionally high activity and render possible the preparation of polyether

25  polyols at very low catalyst concentrations (25 ppm or less), so that it is no longer
necessary to separate off the catalyst from the finished product. Typical examples
are the highly active DMC catalysts described in EP-A 700 949, which, in
addition to a double metal cyanide compound (e.g. zinc hexacyanocobaltate(I1I))
and an organic complexing ligand (e.g. tert-butanol), also contain a polyether

30 havinga number-average molecular weight of greater than 500 g/mol.



BMS 05 1 030-US 3 A characteristic of DMC catalysts is their pronounced
sensitivity to high concentrations of hydroxyl groups, which can be caused,
for exanple | ar anounts of starter conpounds such as ethyl ene glycol,
propyl ene gF@g%pSIdedé$ol tri nmet hyl ol propane, sorbitol or-sucrose, and
polar inpurities of the reaction S mxture. The DMC catal ysts then cannot be
converted into the polynerization- active formduring the reaction
initiation phase. Inpurities can be, for exanple wat er, conpounds having a

hi gh nunber .0 n ¢lQse proximity, . such as carbohydrates
and car bohy@‘rﬂ?&yg‘é}spgafgb/g catéirys"éd Braenoyagedgensitivity to gbups, such as,
for exanpl ecoﬁd@hﬂ%ns%'m%ﬁQfleﬁﬁ%r %%@'&Xﬁseﬁé@?@yﬁmbﬂecﬁ &eelo proximty

or carbonyl groups adjacent oxy groups a have an "a rse effect
on t he cat abgeuntaof starterycompouoddich am ethgranb elyesk prapyldne ghindod dlycesalbj ect

starter conpou avi ng concentra ns of CH ups or starter
conpounds wi %‘Hetﬂdﬁiﬂ?ﬁ’aﬂee%"%ﬁﬁq@ﬁ SUGrass, gn gét &835f108¢ poi sons to -
DMC- cat akyz i on of

ylr oy - oy SR DRI B it ﬁ?ﬁ%@?@;’%&g’éﬁ GAPRRALfh. OF

har M ess. Faetiverfosm duripg the, reaation hsiti it phape ebmbqriti?:s sambe, dof ¢xastplgr epar ed

fromthese starter co ounds by. mean catal ysis, and, after
t hor ough wo qggcompoup Dying B ﬁb‘gg’ﬁbeeh)f 0% $HRMPE 18 Fllé?%"epro?‘ﬁ’?‘&the desi red

al kyl ene oxisgig ﬁ%ﬂoh?&afé’é‘ﬁﬂ E&I‘B dr%i’gggnw VR&§, JFRSmpBYndEaRNmeHasicOVC

catal ysis. An i nportaht furt pment in this connectl n was the 20
devel oprrent gafups,uth m;dimsexramphf ammasf Ssbsmtoes hmng)oarbdn;yl gnduipshin closeli scl osed
in 2/29146 Inthé (iase critical éﬂ? conp r}g;,are not initially

i ntrodud®d PFOW®ity RECHTROMA SFoups afljagent te Aydrpgy tg‘i%“ﬂs caBAdYSidfousl y during
the 1 eact | OBffecAROSISGsR6viR). kirl e, AIcfifiSies, b bkt B Q%P staRePOl yITer s
can be initially introduced imto the’reactor as the start g nmedi um for the
reaction, acompbendsdeviaf hith comatrtrationsiof @Hogrovgseor Statdticémpaunde withepar ed

Firt to propRvaiSsOuRth Seds be ipedioies cBbot R EITS 0 DMTRBIESRx de addi { ons
separately WaS1ék ot deatafiotrédtibhE thedonEéntioh B H{r@roxﬁ'\@o&}% mudt$8- US
15 lowered or the catalyst poisons rendered harmless. For this purpose, in the past
prepolymers were first prepared from these starter compounds by means of base
catalysis, and, after thorough working up, it was then possible to convert these
into the desired alkylene oxide addition products of high molar mass by means of
DMC catalysis. An important further development in this connection was the
20  development of continuous metering of starter compounds, which is disclosed in
WO 97/29146. In this case critical starter compounds are not initially introduced
into the reactor, but are fed to the reactor continuously during the reaction,
alongside the alkylene oxides. In this process, prepolymers can be initially
introduced into the reactor as the starting medium for the reaction, and the use of
25  small amounts of the product to be prepared itself as the starting medium is also
possible. The necessity of having first to prepare prepolymers suitable for further

alkylene oxide additions separately was eliminated with the latter procedure.



-4- However, if short-chain polyether alcohols having OH nunbers of greater
than 200 ng KCH/g are to be obtained, it is necessary to increase the ratio
. of starter ound to_ al kyl ene oxide in the educt stream netered in, so
that there |§ h03QS danger of reaching critical concentrations of
hydroxyl -groups and polar 5 inpurities,_In such cases the catalysts
increasingly lose activity during the starter conpound netering phase,
which manifests itself e.g. by an increase in pressure in the reactor as a

consequence f an i reaS|n concentrat| n of, free al kyle OXId 10 | f
conpounds of MFW §° SGRrehph pefyctbstpigphe 75 R e G e b essaire i

renewabl e SopiRg OOHIRNCTB (R dfhified, 3 & RATBL 1ﬂ§re§§eafhﬁe‘°r5tl&8f*9@ﬁ

unknown secondary components can [1'kewi se significantly inpair the cat al yst
activity. | ncompriuvaddaskybsnt loaidetihdéhe edwt ylx;d'antmtamed blescdmrehdreds agatmo t he
active format all, or. th | 0ss i,n act|V|I above i § ohserved. 15
The probl enst?’ﬂe‘z”&gfﬂbé’& 16%¢ Wﬁacﬂﬁé alp copgentratio Bf(ﬁsgﬂ# b%rOBBﬁr?Par%@?’ed by an
increase §n {hg a h Rt ERLIVOR inG: By enpt can
al so be nmade to f%egy?%e%ggggrtéegz cg g%ﬁn%@%ﬁg??}%ﬁ}r}ﬂ? es Cb*{}%ﬁﬁ‘?‘%‘éM e

pr et r eat ment egmpemd meteringpleass; which tmanpfestagtself etg yemainoreese mbpressud C,
distillation or extraction. 20 All ese alternatives .are_tinme-cqnsum ng and
Cost - i nt enet et TGRS BPFARATICRARENT: B FHIBE SPRUTTRIh O (T GHOUARE of or e
provi des a pgggess for the treatnment of DMC catal ysts which allows high

ratios of starter conpound to al kylene oxide to be 25 netered in the
continuous starter conpound netering process and thus alloms pol yet her

l yol i f ter th der ed
Pochos bl WHtaGia s AR Bnthe FUrd: G eknle Firve ik a5 Sbiied St o t no
starting nediph bk Shrb@Sore inditidd, abd spIBy e S attr 'c%ﬁo&rﬁﬁ ER@ehar or of

the starter conpounds netered Furthernore, the process nekes the
catal ysts SOSetcomhsy cargponests canﬁlke\y;se sighifigapily impasthatcatatyst aghvaty. donver si on
of the catal i nt,

1s case either %% ca?alyst cannoyge converted into the active form at all, or the
loss in activity described above is observed.
15
The problems described on the one hand, can of course be counteracted by an
increase in the catalyst concentration, and on the other hand an attempt can also be
made to free the starter compounds from impurities by suitable pretreatments,
such as intensive stripping at temperatures above 80 °C, distillation or extraction.

20  All these alternatives are time-consuming and cost-intensive.

SUMMARY OF THE INVENTION
The present invention therefore, provides a process for the treatment of DMC
catalysts which allows high ratios of starter compound to alkylene oxide to be
25  metered in the continuous starter compound metering process and thus allows
polyether polyols having OH numbers of greater than 200 mg KOH/g to be
rendered accessible without problems, i.e. without involved pretreatment of the
starting medium which has been initially introduced into the reactor or of the
starter compounds metered in. Furthermore, the process makes the catalysts

30 robust against any type of impurities which impede conversion of the catalyst into



-5- the polymerization-active form Such inpurities can occur, for exanple,
in starter conpounds which are obtained fromrenewabl e sources of raw
materials. PaAlosRFIEFER PTION OF THE I NVENTION 5 The present invention

w || now be described for purposes of illustration and not I|imtation.
Except in the operating exanples, or whef¥e otherw se indicated, all nunbers
expressing quantities, percentages, OH nunbers, functionalities and so

forth in the specification are to be understood as being nodified in all

i nstances by thd efizAtionlRte forfl Wu¥R iBPiri iR AN b NS @ﬁingﬁi i ghts
gi ven herein inﬂﬂl)ghDal tgns (Ijeeat)0 areununbgénavé:r age e’qwrva ntU’lvvg}agﬁs and

nunber aver agempawidsovhigh angebtpined freyn peremiablel spprogs bfmsy mawiielat ed ot her wi se.
The present invention provides a process for conditioning of double netal
cyanide (DMC) catalysts in which these are di spersed at tenperatures of

fromO to 80 BRTAICED' BESCRIPYIONOF AHE INVENTION @ precursor which is used
as the starting mediumtor the al Koxylatlon reactton and has an OH nunber of
nawb@pyfehqr{qs

from 5 t 05500 hepresenyigventio crifsidyfot puchossh of diustratponais mod t he
reaction proguct .to be prepared, ..over a.period of from5 m 0,4 hours,
preferably f?ljg%{af n'n??‘ic‘ﬁ)(s“gﬁlﬁga?rgfm%ﬁ’&aé?plgsaﬁr?” Srret"“@;“é%“sﬁt‘ﬁ%%ﬁ‘iraé' under
pressures of niin®etskexpRasing Quaklitis perdetifabfd CHhemB&s Plufétiddalii®nd sBer ei n

referred to as "conditioning”, alkylene oxides, such as e.g. propylene
oxi de and/ or ferthin thpepesification argyto be upderstond as béing hwdifieddnallandtanges By carri ed

out in the presence of . alkyl.ene oxi.des he, actual .. acti.vation of the

cat al yst, vmﬂlaect%"ﬁa%tﬁuést%&wg%’}tfw%&%@lﬁmﬁi@eﬁg&f@&% YN TP R sure in the
reactor, 1doePahohs (A arSiahber atertafe eGP btividIpIg alth ABber29erhBe Present
invention al so provides a process for the preparation of polyether polyols,

i n whi ch t he maewllarayeighisraspedtivalydurlessindicatgd ptherwise.i nvention are enpl oyed,
and the use of the polyether polyols prepared in this way for the
preparation of polyurethane materials. 30 BM5 05 1 030-US

The present invention provides a process for conditioning of double metal cyanide
(DMC) catalysts in which these are dispersed at temperatures of from 0 to 80 °C,

15  preferably from 20 to 60 °C, in a precursor which is used as the starting medium
for the alkoxylation reaction and has an OH number of from 5 to 500 mg KOH/g
or a polyether polyol which corresponds to the reaction product to be prepared,
over a period of from 5 min to 4 hours, preferably from 15 min to 2 hours, under
an inert gas atmosphere under pressures of from 1 mbar to 10 bar. During this

20 pretreatment, herein referred to as "conditioning", alkylene oxides, such as e.g.
propylene oxide and/or ethylene oxide, may be present. If the conditioning is
carried out in the presence of alkylene oxides, the actual activation of the catalyst,
which manifests itself by an accelerated drop in pressure in the reactor, does not
yet start in the conditioning phase.

25
The present invention also provides a process for the preparation of polyether
polyols, in which the catalysts conditioned according to the invention are
employed, and the use of the polyether polyols prepared in this way for the
preparation of polyurethane materials.

30



-6- The pol yether polyols prepared with the conditioned catal ysts have OH
nunbers of fromb5 to 500 ng KOH g. The catal yst concentration in the end

product is Y ' ly 10 to 1,000 ppm The conditioned DMC catal ysts
are disti ng@%@h@gwgghl gh catalyst activity, which is maintajned over the

entire 5 duration of the reaction. Wilg.the process according to the
I nvention is carried out, the partial pressure generated by unreacted
al kyl ene oxide, which is an indicator of the catalyst activity, is

significantly | ower tha en _proc es of..the, current lor art are used,
wi th ot her wi %‘%ﬂg%azgf‘yg SRR e‘%ﬁ’ﬁﬁi’éﬁ qqditioped §‘i’t31;YF‘F Dab O e e [
process rel igitdn §Yo 560 iUSOR S OTtaCdat QYR dohdentrhtich BROekd prbdudhg process
according to the invention is carried out in detail as follows: Small

amount s of Fopventignaldy 1Goy],0¢P ppmOfha gesitionsd BMEneatalyss 880 ny KOH g are
initially ing rting.oedium.jnto t.he, reactor under an inert
gas  at mosprr SRR 872 b SkA bARiOTPhE Bt FRR Bt OF e ur sor

whi ch is515 dgationtcfgoteattione Whidy tid prcebigccaidiig iotlle iB@htion deaafeds on the
particular reactor and stirrer geonetry and the design of the heating and
cool i ng devi.the partial pressyee gea Youreeactadalkylere oxide tvhaeh iiapt ure can be

readily stir; : . . ' to renove
or the cont éﬁ?igatgfgftﬁggétg%\éf%}&{;ﬁdg?%B ﬁecgiéﬂ s@%% gﬁﬁe@{b ?ltj%gc#%g%%@s’et di verse
conpounds hasirest foidratdbe usedf with @fhebwise tidanepractsipiametnd) Ae enpl oyed as
precursors. Preferred precursors are_e.g. addition products of |ow

nol ecul ar weSignticant lcrease warperss rliahdily wghvueslaanalicysd in tis maanerhy dr ogen
atons ang al kyl ene oxi des, pol yester polyols or polycarbonate polyols and
hydroxyl ated triglycerides or hydroxylated fatty acid derivatives. If the
process is tTheqgoess acooeding to thy inveaticwistdatricdusit & dethibas fodlopeL Sechaliet er i ng

process, 25 a small_ anmount of a previously (§fepared batch of the product to
be prepar ed amagisof 4 pregrsqr hayiagan L2H pymbes offram § o 8lP me KSlg aret he cat al yst

cond ! TS RIS RERS e AR el R s (D (e
medi um f r om dtmashere) forveatmplendfrogen drinebleagsi The amobntidfprevatsal which isuch as
For exarrl%l © a%agtgégoggliynelgnp%;eg ars] it}Eer s?a%%plg (I)nrediurll'r? Elttapends on the particular reactor
and stirrer geometry and the design of the heating and cooling device. It is to be
chosen such that the reaction mixture can be readily stirred, and moreover the heat
of reaction should be easy to remove or the contents of the reactor should be easy
to heat up. The most diverse compounds having OH number of from 5 to 500 mg
20 KOH/g can be employed as precursors. Preferred precursors are e.g. addition
products of low molecular weight starter compounds having Zerewitinoff-active
hydrogen atoms and alkylene oxides, polyester polyols or polycarbonate polyols
and hydroxylated triglycerides or hydroxylated fatty acid derivatives. If the
process is to be carried out by the continuous starter compound metering process,
25  asmall amount of a previously prepared batch of the product to be prepared itself
is often used as the starting medium. Since the catalyst conditioning process
according to the invention is carried out in the temperature range from 0 to 80°C,
it may be appropriate to free the starting medium from traces of water before the

addition of the catalyst, such as for example by stripping with nitrogen or inert

30 gases at temperatures of higher than 80°C. The upper temperature of the



30 gases at tenperatures of higher than 80C. The upper tenperature of the
BMS 05 1 030-US -7 tenperature range suitable for this process is limted
only by th é bility of the starting medium An inert organic

sol vent, sﬁ%ﬁggdﬁ ?’@' e and/or THF, can noreover be added, for exanple to
| ower the viscosity of the starting negium The anount of solvent in 5 such
cases is conventionally 10 wt.%to 30 w.%, based on the total anount of
the batch. The process is preferably carried out without a solvent. The DMC

i th ) espearapaetict Pk Supbffos s BREGHR 1iida SBTEhE BiepP S

amount of dllthystamipgaxddien. up to 20 wt. % based on the anount of starting
medi um enpl oyed, 10 can now al so already be added to the catal yst-containing
starting nedf et ciErEGsolyens, mgh antolwrasaadipr BEER cay merponer @adﬂp%ifwg with

i nert gases The. . q?g]i [, O h | VSt r.ef erably
carried outcxglgnpge t%)g?r‘gge’rrtgﬁ Xl;gggsé'& roetnglt%@h%g}egg%’ @1@%&1@ etrotzgﬁ?lslle&rlgm 20 Cto
60 C, Dby disupkrssenis doheermivhally $0 wit.f 103D WhYes tbasdd dtothetstallamdumt obthgi n to 4
hour s, preferablﬁww mn to 2 hours. The di sFersi ng is preferably carried
out by sti riatchy Thedrecesnisyseterabht earmedeptarithout agolvertdi um The stirrer speed
is prefera g iRl ty ”mg' fi the
catal yst-con eal?ﬁ/{(% gatglg'gtr ¥ %ﬁgeﬁ%{hg %gmtl?rrf?ﬁe?%x}.aﬁg%@eﬁ H%tpué ehlg?la{sﬁdat iC

m xers or jwith thspeue e ihegmubamt ofehd produbit,Spe0 $6 0000 ppite axsmeall atlountasfound. | f

no 20 readily volatile al kyl ene oxi des have yet_ been netered in, the
starting n@dgﬂ?ﬁ%de,apé%%m%é@aﬁ %tmaawuﬁw%i&%mag WEQI‘@P]F“‘PWE‘H ties,
such aslg.e- Q:an%we@so QMeadth%%%E& ?5'ﬂ%%ﬂ%st-%Bﬁfa%é&aMn%%&ﬁﬁm wifHes W thin
the conditioning tine. tri1pprng or evatuation 15 preferably’ carried out
for 15 to Gtsadvantapeoddiebeat drieddty stisppingwithtineragasds &xy0 08X Ng t o
tenperatures of from80 to 160 C, preferably 100 to 140 C, very
particularly preferably 120 to 140 T. For this procedure, if this has not
al ready happghedd SNl L QB4 RYRNAS Barrid bAt 4% Yok | ene oxi de,
based on the armurﬁi{ang%%stlgérqﬁtﬂgaﬁmg?umm?sa?gtrgtd%cetgﬁ%frnto ?ﬁ%&?}eact or. The
al kyl ene ox) Uetocln"Q) preferdbly fomh A0 EC tal 60 PO yodisdrding thelvatalyst in the

15  starting medium for 5 min to 4 hours, preferably 15 min to 2 hours. The

dispersing is preferably carried out by stirring the catalyst-containing starting
medium. The stirrer speed is preferably 40 to 800 rpm. Further possibilities are
pumping of the catalyst-containing starting mixture in circulation, the use of static
mixers or jet dispersing devices, or dispersion by means of ultrasound. If no

20 readily volatile alkylene oxides have yet been metered in, the starting medium can
also be freed from low molecular weight impurities, such as e.g. water, by
evacuation and/or stripping with inert gases within the conditioning time.

Stripping or evacuation is preferably carried out for 15 to 60 min.

25  The catalyst is now activated by heating to temperatures of from 80 to 160 °C,
preferably 100 to 140 °C, very particularly preferably 120 to 140 °C. For this
procedure, if this has not already happened in the conditioning phase, 5 to 20
wt.% of alkylene oxide, based on the amount of starting medium, is introduced
into the reactor. The alkylene oxide can be added before, during or after the

30  heating up of the contents of the reactor to the activation temperature. The



30 heating up of the contents of the reactor to the activation tenperature.
The BVMS 05 1 030 US 8 activation of the catalyst manifests itself by an
accel erat ed Ogaqj§eactor pressure, by which the start of the

al kyl ene oxi e converS|on is indicated. The "desired amount of al kyl ene

oxi de or al kyl ene oxide m xtures can then be fed continuously to the
reaction mxture, a reaction tenperature of from20-to 200 C, 5 but
preferably from50 to 160 C being chosen. The activation tenperature is very

particul arl ya&aﬁﬁ@ﬁ 8Pt cﬁﬁ ?Hlaﬂﬁ‘esttsh?seffeoﬁggoun elExea gfr W e rddcr@, Turther

starter conpou or a further starter co is'To pe fed to the
reactor by tpmsmmc;tbymalmuh;t}ﬂstsam*t eftheah:gmnldxfmtoeﬁve?goﬁﬁmeﬁ:stedl Themet ering

can be staré en mfailgg q{OOf al kyI OXI de or al kél ene oxi de

m xture, bas8¢FEe 2Rup eff 0xdge e alkyl F’H’go Wﬂ’ffﬂneﬁﬁénﬁlleP 84 been added
to the start ounds or
starter conpg%}%gl%@;?&tgg-{%na%%% ?%Blr%cgﬁ%g{amrﬁ éﬂé&l%e({fg?at%ﬁg??%%&?% end of

t he met erd ngbutfprefesmbiy fromes0 todGPGGrbeing(obsen ke aatisativnl teraperature fvefyr t her

al kyl ene oxi de gnl‘hitur %‘@JH still be nmetered in to achieve the desired OH
nunber . Howebdficularly pretepbly chesen; asthe yegetign ISRPERBNES netering of the starter

conpound (m thlﬁfﬂle@&%ér%n{aﬂéhﬁ%;opg fdhdr Rt Mﬁ&lﬁlfd%x@lﬁe 1#6'8@1% g to end

simul taneously. In one vari the preparatio pol yet on s, the
t ot al anount thefreadher bysﬂlarcbamnmsrptauadmrmpmmdymmrﬁmg pﬂohesspnteqnateahgom of the

pol yet her po ol s read esent in, he rting, medi umduring the
condi ti oni ng Fta{‘ﬂ%WBRR:?Q 969’@%6/% !E@ﬁfp'{f]’“‘élo n&é”‘?‘?ﬁ’??‘ﬁ‘t‘r&) qsgét hen
still mej@regn ik £70Unk BYQHEINS Adifh, hAGed b&ﬂ a‘atiedﬂ)ethe mg%edleafrﬁ er the

end of the netering of the aFkylene oxide (mxture), an after-reaction 25
phase f ol | owdhe imetestvigetatet foe fdﬂhﬂrmter icmrmbmdsmrc;sslaMara:bmpnumi mixineeads ed

al kyl ene oxid pt ef er ab nonj t.ori ressure, \Wien a
constant pr Bgeg"d?@y ci\o§eé1a3é1ﬁ1|%¥ha?laﬁ 8@? hemeisgingio. 2 gl?f’a FHEd orperadie
reactor, optfAi@lkya sAhfl @mont HOfLMENIRERAE BRidRATAurcPVE ORI be ARQert®
in to achieve the desired OH number. However, it is also possible to allow the
15  metering of the starter compound (mixture) and the metering of the alkylene oxide

(mixture) to end simultaneously.

In one variant of the preparation of polyether polyols, the total amount of the
starter compounds employed for the preparation of the polyether polyols is

20  already present in the starting medium during the conditioning of the DMC
catalysts. Only alkylene oxide (mixture) is then still metered in continuously after

activation of the catalyst.

After the end of the metering of the alkylene oxide (mixture), an after-reaction
25  phase follows, in which the decrease in the concentration of unreacted alkylene

oxide is preferably quantified by monitoring the pressure. When a constant

pressure is reached, the product can be discharged from the reactor, optionally

after a thorough heating phase.



-9- A process for the fully continuous preparation of polyether polyols such
as is described in WO 98/ 03571 is also an inportant process alternative. In

this proces st also be fed continuously to a reactor,
al ongsi de alé%sg(?lste%%i'pc?;uand starter m xture. For this purpose, a

concentrated dispersion containing'5 0.6-to 10 wt.% of conditioned catal yst
is prepared by the catalyst conditioning process described above in the
absence of al kyl ene oxides, and is then fed to the reactor in the fully

cont [ nuous DRINGRETo: B ARl B ERRLEHIBRARERSERRy ENG AR LIR R i ch. are

suitable for e process accordi he i nv ron ar nown 1 n principle.

As al ready nduostrilsedad , WOMB/035T7 hliy sl artingpoit@tiprabess altamnhtivedr In thid t he
preparation of polyether polyols by polyaddition of al kylene oxide on to

starter conpdQfess Gatalyshiustalpq e fﬁy‘é‘%@@wua%ﬁ@ reacter, aloggsidezlhylsne 04 109,
US-A 3 829  Qige ﬁ@%g%é n%s’l)ufrgzlporacgﬁ (Pt\f%oé\a,.sa c]ogﬁerﬁ?a@d di?#e'?%?n E&ﬁaiﬁﬁﬁco‘c DMC

catal ysts has t ect are I‘on’in e conte nONO tional
pol yet hers h@vitmdo wt.e4 of cemlditibaead catalysins prepareddgl the datalystccontRioningnpar ed with

t he conventional 15 preparation of polyether polyols hy ans, of al kal i
catal ysts. NYPESS pschhsd aboven thegbstnced vyl oxides, g is st i@, ¢ or

xAMD! e, Car RGN nfHo R UBAiforR FoBethelpONBproishiTi ARGLPNC cat al yzed

al kyl ene oxi de addition’reaction catal ysts, which are
descri bed e. QMG gatblystd vehidly @reBaGtablEFoA tieOfroc&sd hccdiing (04tBe GP&ntibdPare 761 708,

WO 97/ 40086,, WO 98/ 16310 and 0 00/ 4764 urthernore haye, as alread
ment i oned | HRAD R SHE: APy Eut PgHLoned  DMox EBb GRS PFdtge 2P ¢y and
render pss thl R BF hOeEr AR bDSEARNSH Bf AkyIcHE bYidb O 16 e St

concentrations (25 ppmor less), I'S no nger necessary to
separ at e of fcangounds bawisg adtiverhytlhveef iattnsshisee pgotifeA 3 404alfl9), ES-Aric2fde t he

hi ghl acti C S i i EP- A 700 949, j ch al t ai
pol'yet her 25 Eird OB AR And TP AGR TP ERuriare kot Gy @S v 500"
g/ mol , al onggedgredt oM eRCA®E 3 thY 2BhERt 60 THHOTEhiSnsl: p@lg&ﬁers having

hexacyanocobal tate(l11)) and an organic conplexing Iigand (e.g.
t ert - but anol fermi®al tdabble bondg) sacalbod demoanls, cdropared awmith ethe edomyemivmabxi de,

g)r(ioggl 22@ g?ﬁgf@ﬁédrgizf gglyg{}]lgr %bgbﬁ%}y lmeegr?s of iaﬁl(gli acggalfsttg./ ' ‘R)f'o?egv)éir, e.':ise-Pr opyl ene
sensitive functional groups, such as, for example, carbonyl functions or ester
groups, withstand DMC-catalyzed alkylene oxide addition reactions intact.
Improved DMC catalysts, which are described e.g. in US-A 5 470 813, EP-A 700
949, EP-A 743 093, EP-A 761 708, WO 97/40086, WO 98/16310 and WO
20  00/47649, furthermore have, as already mentioned in the introductory sections, an
exceptionally high activity and render possible preparation of polyether polyols at
very low catalyst concentrations (25 ppm or less), so that it is no longer necessary
to separate off the catalyst from the finished product. Examples include the highly
active DMC catalysts described in EP-A 700 949, which also contain a polyether
25 having a number-average molecular weight of greater than 500 g/mol, alongside a

double metal cyanide compound (e.g. zinc hexacyanocobaltate(Ill)) and an

organic complexing ligand (e.g. tert-butanol).

Suitable alkylene oxides are, for example, ethylene oxide, propylene oxide, 1,2-

30 and 2,3-butylene oxide and styrene oxide. Propylene oxide and ethylene oxide are



BMS 05 1 030-US -10- preferably used, individually or as mixtures. |If
various al kyl ene oxides are used, these can be netered in either as a

m xture or ggd In the case of the latter metering method, the
pol yet her cﬁéﬁﬁ%ﬁﬁg ﬁﬁock structures. To obtain defined block structures
in the process according to the inventign however, it is 5 necessary to end

the continuous netering of starter conpounds together with or shortly
before the end of the nmetering of the first al kyl ene oxi de bl ock.

e hay; efefieR) N0 RIS of s Mt 5 gL BRVICRESEL BR800 L") on®

oxi de haV| ene e con are ne

so that the thmlcyiﬂbhﬁ’fetcﬂedl yoélﬂlepaemﬁﬂdrmrshedessldaytmth%a%&fth@rl mary OH
end group ]10 Furt her nmonomers which can be COFR@l ynerized with al kyl ene
[

oxi de by t hilattergpeieringmsthed, the polygthepshains haye blnsk struefuresdd'e obtain d

U5 A 3, 535, ¢P§ed foRRGRANRRCT, AL Geodsl B EH R BB, iR Bt 551 7
Sui t abl e 5st aret:eysa@aamm tidscohifiudul éneteritvig dTsQiter sbmpélﬁfdsct@gw mdthraet eri ng
process using ysts conditjoned according to the invention

preferably h%i‘Q@lY l?qf?F@tﬂi’%% ¢fithemetsring of thedirsalkylens oxifde ]§C re propyl ene

I I th t di ol ,
4 but anca GF e KR ety RS NS GRAAGNE B probyin YRR GHA Blhyiche di) anec ©
1, 12- dodec artmdmy a high ythgrenb pxidkarcbmehmté alepsred s, thé emcblblbelqsb alnat riee

pentaerythrlt sor rose h oqui pone, pyrocatechol, resorcinol
bi sphenol DR s,@reﬁar SOHWIPHH;}%SBQ@% @',y(i%ﬁﬂ §9%%Pes of

formal d f@yde and phenol or mel ami ne or urea contai ni ng net hyl ol groups, -and
Manni ch bases Mono- or pol yam nes which can 25 optionally be enpl oyed are

et hyl enedi anfurther moﬁeniearwhldpcmﬁm‘:mpomnzdd svihradiodérsenexide by this
hexanet hyl enedi am ne, et hanol anmi ne, t hanql di et hy] enetri m ne
ani |ine, pi pEPSESS Ais; forgeamplsniariones lqcaﬁeeae aﬁﬂ&#@@&ﬁaﬂ% t

(di am nodi phemdn)diBtiAe "eheitha it BEscRBEPRUDS ¥588048 G A @SO@,“/‘MPUS-

A 5,032,671 and US-A 6,646,100.

15
Suitable starter compounds for the continuous starter compound metering process
using DMC catalysts conditioned according to the invention preferably have
functionalities of from 2 to 8. Examples are propylene glycol, ethylene glycol,
diethylene glycol, 1,2-butanediol, 1,3-butanediol, 1,4-butanediol, hexanediol,

20  pentanediol, 3-methyl-1,5-pentanediol, 1,12-dodecanediol, glycerol,
trimethylolpropane, triethanolamine, pentaerythritol,  sorbitol,  sucrose,
hydroquinone, pyrocatechol, resorcinol, bisphenol F, bisphenol A, 1,3,5-
trihydroxybenzene, condensates of formaldehyde and phenol or melamine or urea
containing methylol groups, and Mannich bases. Mono- or polyamines which can

25 optionally be employed are -ethylenediamine, 1,3-diaminopropane, 1,4-
diaminobutane, hexamethylenediamine, ethanolamine, diethanolamine,
diethylenetriamine, aniline, piperazine, the isomers of toluenediamine and the
isomers of (diaminodiphenyl)methane. Starter compounds which are free from
amino groups are preferably used.

30



am no groups are preferably used. 30 BVM5S 45 1030-US -11- Pol yester polyols
are also suitable as starter conpounds which are to be netered in

conti nuously rt medi a which are to be initially introduced into the
reaction ves gﬁiéﬁﬁgggﬁg%n be prepared, for exanple, frgn1organic

di carboxylic acids having 2 to 12 carbpn.atons and pol yhydric al cohol s,
preferably diols, 5 having 2 to 12 carbon atons, preferably 2 to 6 carbon
atons. Possible dicarboxylic acids are, for exanple: succinic acid,

glutaric aci LRl i beric aci zel ai id baci c, acj d,
decanedi car bg(;)(lﬁs?%:r ﬂgg}wg?a% 38 eck:kgﬁaéi | &(I:Sasﬁi oe%yﬁ%fng)oggﬁ?sd‘?ﬁlﬁglags go g%fn&tergdu maric
aci d, phthal incc@tindousis @phstditihg eneddd wthichnaket ©r xp itiilially entAgiuded irto tthé S
context, the dicarboxylic acids can be used 10 either individually or in a
mi xture wit hiegsiomyesstlerThese sar ke rosparads for eamnle, fromp oxganic digaib@yylic ¢ j s

al so possi bl ?c&&sohgﬁgé%yt& h8 (9&96(;1’?%&)%(:1%{8? ggfygg(ﬁ#?@’é}@oh&lf, gﬁg%ﬁ%l?;wﬁt | ves,

such as e.g. dica Ic acrd nono- a esters o aving |
to 4 carh®n hivimg Do dlZT avathwny kiomnsagirdfesablhy d itdes . cabamarabmy | | Bosaiblel

m xt ures of guc inic, glutari¢ and a?ipic,acid,in atios of ampunts of, for
exanpl e, 15 9igarhgxylicsgcide are,otpr 3xPRIe SUSHNYf acid glytarie Beiflt eI ACKdi pi ¢
acid are pref |'YacillS€d e1bpsampligs po ‘| hol,s:qar e

et hanedi ol , Jlﬁyeeﬁﬁyl %cﬁg’ g%zl%o : ik 1,82- a%%’ll(i, g%%gdr’opg%%ﬁ?(gﬁ}bﬁlbggopg ghe

gl yc ?Ih I nﬁt gyédet?&dmgdrm?@ﬁiliagidﬁ naléie Oainbmllt, dwadiiolacid] pbthpka taeide thophthalic

-met hyl - 1, 5- pent anedi ol , .. 1, 6- hexanedi ol , eopentyl gl ycal,, 1, 10-deganedi ol ,
1, 12- dodecan#&d (i‘lng tgrephtbalig acidy Iny i cORIEEN BFO . Wgoéﬁtfyﬁ‘éﬁiﬁ & é? ABT¢ ol .

1, 2- Bt hajgdi Qikhadlﬁxﬁf\zti'dﬂa‘ﬁ oY P! mixturé -Wmt(ﬁ{&eg{l(ﬁi’lﬂ. 1. QstRsk 7t 'eog.ee
gl ycerol, trinethylol propane or mxtures of at least tw of the diols

ment i oned, i dicpdokyléwbads,ni x¢ alse posdibletth aamgdoy khe dorresperidime dicatbox giiel
1, 6- hexanedi ol cerol apd/or tri

Pol yest er poP%j@Idgll'i%tB’ﬁF’l%’E GRES d&ag‘?’t hﬁ‘légl BE}}? aq%@gﬁgﬁ%gf)%%%igi ic
L g
aromatic or alixtpreatof succinic, glutaric and adipiF:: ac%/d in ratiospof a>1/noun,ts of, ?or%;gr?lglle?,
15 20-35 / 40-60 / 20-36 parts by wt., and in particular adipic acid are preferably
used. Examples of di- and polyhydric alcohols are ethanediol, diethylene glycol,
1,2- and 1,3-propanediol, dipropylene glycol, methyl-1,3-propanediol, 1,4-
butanediol, 1,5-pentanediol, 3-methyl-1,5-pentanediol, 1,6-hexanediol,
neopentylglycol, 1,10-decanediol, 1,12-dodecanediol, glycerol,
20  trimethylolpropane and pentaerythritol. 1,2-Ethanediol, diethylene glycol, 1,4-
butanediol, 1,6-hexanediol, glycerol, trimethylolpropane or mixtures of at least
two of the diols mentioned, in particular mixtures of ethanediol, 1,4-butanediol
and 1,6-hexanediol, glycerol and/or trimethylolpropane, are preferably used.
Polyester polyols from lactones, e.g. e-caprolactone, or hydroxycarboxylic acids,

25  e.g hydroxycaproic acid and hydroxyacetic acid, can furthermore be employed.

For preparation of such polyester polyols, the organic, aromatic or aliphatic
polycarboxylic acids and/or polycarboxylic acid derivatives and polyhydric
alcohols can be subjected to polycondensation without a catalyst or in the

30 presence of esterification catalysts, expediently in an atmosphere of inert gases,



pdlycarboxylic aci ds and/or polycarboxylic acid derivatives and pol yhydric
al cohol s can be subjected to pol ycondensation without a catalyst or in the

- 30 presence rdzhiGa@ti on catal ysts, expediently in an atnosphere of

i nert gases, %ﬁég dfb @% US -12- such as e.g. nitrogen, heliumor argon,
and also in the nelt at tenperatures of jfrom 150 to 300 C, preferably 180
to 230 C, optionally under reduced pressure, until the desired acid and OH
nunbers are reached. The acid nunber is preferably less than 10 ng KOH g,
preferably | esd 4had nirarelth kI r ?” ess, the
esterification mxt rn e ?%s? %uégﬁgg:%eaég?lldqn%%{)/?gﬁlgéﬁ%% it%ﬁsé ??J;quirO%
abovenent i onéf0 tedpeiGtprefemblyn &0 ton230"C, optiesalyr enden deducbd presside,rundil pr essur e
of less than 50(? nbar ,. pr(gf ably 1 to 1“3‘2“‘ r, t.o an acid _nunber of from
80 to 30, prd eé‘d?‘ia/a%a{‘ nurphers g tgached e Ihe jagidiugpber as prefrzatdy lgse, 10 for
exanpl e, ir OfhanQ@dAE KOH ferabll f26 thak 2 PNy, magnesium titani um
and tin catal yagts in the@?@?m%fbmtgs, rr%lgg{wgfg)des or netal salts.
However, $he polycondensation of aromatic or aliphatic carboxylic acids

wi th pol yhydric _al.cohpls can also be garried.out in.a |liguid.phase in the
presence of E‘f |8, BFfEET eré’ﬁrat@ﬂtFrﬁf‘?f?’né"eaﬁﬁ?ﬁ‘@‘,’at‘é’ﬂcﬁ‘”‘atgree? g?‘ﬂﬂg“ﬁ‘fgﬁ%,

tol uene, xyl gERcoHdenSHtidh AP &G embRoned SerhSiFRMRls Rled ﬁt?rni’é@g?erssd?é and

condensati on by azeotropic distillation. The ratio of dicarboxylic acid
(derivati ve) themdindet § hredsure ofilessttoin 00 hbarcprserablyd tool$i0anbaratodesacidéd OH

nunber, functionali a Lscosity.and t | cohol = f ti lity to b
cﬁosen caﬁ bghﬁlgge##rﬁ/%ggit%hi @F%{ﬂ&y ?fgf?ngf %fsﬁp?eesbeé’r%gﬁmll %gl¥kt§¥{eeg iﬁ t he
art. Pol ygar bsatagipls; ardraicadmeinl Yebbanty lead! AHE Sarinonyl mdpRETBNE tifaidmabl € as

starter conpounds which are to be netered in continuously or starting nedia
whi ch are t endtinicafalyistsiinyhe¢ formoefunetdlsi mewl prides emmetabpaltse Hewveverdbei bl e

2w o e TSR P S BERR G R ol T P
1, 2- pr opanediaRbhold cér 5156 BOEtHel outlin®rliduedk pRadiRthe pésRh&ydediRiehis Waalor

triethylene glycol, tetraethylene %I ycol ol igo-
entraining agents, such as e.g. benzene, toluene, xylene or chlorobenzene, for

15  removal of the water of condensation by azeotropic distillation.

The ratio of dicarboxylic acid (derivative) and polyhydric alcohol to be chosen to
obtain a desired OH number, functionality and viscosity and the alcohol
functionality to be chosen can be determined in a simple manner by the person

20  skilled in the art.

Polycarbonates containing hydroxyl groups are furthermore suitable as starter
compounds which are to be metered in continuously or starting media which are
to be initially introduced into the reaction vessel. Possible polycarbonates
25  containing hydroxyl groups are those of the type known per se, which can be
prepared e.g. by reaction of diols, such as 1,2-propanediol, 1,4-butanediol, 1,6-
hexanediol, diethylene glycol, triethylene glycol, tetraethylene glycol oligo-
tetramethylene glycol and/or oligo-hexamethylene glycol, with diaryl carbonates
and/or dialkyl carbonates, e.g. diphenyl carbonate, dimethyl carbonate and a-w-

30  bischloroformates or phosgene.



t et r anet hyl ene gl ycol and/or oligo-hexamethylene glycol, with diaryl
carbonates and/or dial kyl carbonates, e.g. diphenyl carbonate, dinethyl

. carbonate a - i.schl or of ormat es or phosgene. BMS 05 1 030-US :13
Agai nst the%légrloﬁgodgléf the scarcity of petrochem cal resources and the

adverse rating of fossil raw material:s|3in ecobal ances, the use of raw
materials from regenerable sources is also gaining increasing inportance in
the preparation of 5 polyols which are suitable for the pol yurethane

i ndustry. One possibility for the preparation of such polyols is the

addi tion of al kyl ene oxides on to hydroxylated triglycerides, such as, for
exanpl e, hydAgaigdt shelshckgnpand of thersclrgily ok pétaichemicabhipeswrees aidlthe &dvadsest ar t er
conmpounds can_.be reacted with al kyl ene oxides  particul arly advantageously
by the pr océégn%@éof%eﬁlhgaw grstagals o esropEAncesy fhet uten0f yawomaterialsqipmy at i ves,

such as, for { ' HH%O . so be
hydr oxyl at edr egﬁ%@%%%gécf ?énﬁtgdhgalpr c@g}saﬁalggg}rng?%%nc% gﬂt(ﬁé p:}%jéaztt‘bpoﬁd The
hydr oxyl &t edpdlyadls)whodhr ard esitatiel famr thl pdyoxsthateadddsatyt yOme poksibélityvfat thees can be
either initially.introduced info,the reactign vesse] as the startin

medium or fREEPHian S Such 2olvsls s dht AdRitioR o} alkieae axides OB ShdetRIalad 1 ng ¢ he
al kyl ene oxi iig1yeBiids! Mdich 13, POAS&amld, BfiRoRAIAES Sloys O ONNES AR Al L1 NG

medi a can be énployed individually or as mXxtures. amounts (1 to 500
ppm) of orgampeseed dilnorSywhi sarteri dempamds manebe eeachal adthe dlkytene hexidesar t er
conpounds and/or .the startin dji u as 20 described in WO .99/ 58. An
cosential T durls el Rt R P uer g PeGueRirt et FIBty of ¢ he
DMC  cati@l ySicid @eriWalies, ¥8€@Sa ffor SRAMIpI4, it8Sy héld nhéhoalk3! k&tErsCOAPOEhrdem Xt Ur e)
or in the starting nmedium which can be achi eved by the conditioning.

| nvol ved purdl$a kehydooxyl@ed pad employed brthe procssseaccendingotopbeingertianx tThee) or t he

starting nmedi uym.c us. be, reduced to 1 pi.umd n cases, ..or avoi ded
onti rely. FaeERird eyt S o gL Bl sl e AR B, ™ '
sensitively inRiaWgtifitoduted o Ihékdafior 088REILARCkhe (stHrtiigIrRdivgy, & fadl thitgh rati os
of starter conpound (m xture) to al kyl ene oxide in ) i

reactor continuously as starter compounds during the alkylene oxide metering

15  phase.

All the starter compounds or starting media can be employed individually or as

mixtures. Small amounts (1 to 500 ppm) of organic or inorganic acids can

moreover be added to the starter compounds and/or the starting medium, as
20  described in WO 99/14258.

An essential feature of the present invention is the reduced sensitivity of the DMC
catalyst to many types of impurities in the starter compound (mixture) or in the
starting medium which can be achieved by the conditioning. Involved purification
25  operations on the starter compound (mixture) or the startihg medium can thus be
reduced to a minimum in many cases, or avoided entirely. For example, the DMC
catalyst does not react particularly sensitively to water in the starter compound
(mixture) even at high ratios of starter compound (mixture) to alkylene oxide in

the educt stream metered in; the consistently high catalyst activity even at



the educt stream netered in; the consistently high catal yst activity even at

BMS 05 1 030-US - -14 rel atively | ow anmounts of catalyst nmanifests itself in
. low al kyl enﬁl\ggbgef 6r pressures during the reaction. Anti-ageing
agents, suc éﬁ |0X|dants can optionally be added to the 5 polyols

obt ai nabl e by the process accordlng tolghe invention. The polyols can be
reacted, by thenselves or optionally in a mxture with further

i socyanat e-reactive conponents, with organic polyisocyanates, optionally in
the presen e ptionally
w th 20T ar (Rap ebgi eBRuRR Sl cealldl el SREHGE B0 ARYEAY Shite AP L0
serve as coppnseed duringfthes edactioror foarred pol yur et hane materials. EXAMPLES
Raw nmat eri al s enpl oyed 15 Catal yst for the al kyl ene oxi de addition (DMC
catal yst): Double nmetal cyani de cat al yst made from zi nc hexacyanocobaltate,
tert - butanol y cul ar
wel ght of 180 L bR AORIE AR Y RIon B B MRS LRSS, e

Tri f unct$ onablypblopéiteble by thelprocesbaccoRBalg toothe anveatioly addi tion of propyl ene
oxide on to glycerol. Polyol B 25 Difunctional polyether of OH nunber 260,
obt ai ned by addition of propylene oxide on to propylene glycol. Polyol C
T f unct i onhe Balysa! BiMbedeaditl, by 1REhs s RRIALIAL BYa Aidlld 9fih @l oPY| ene
30 oxide on to gl'ycerol. Poly C cont al ned 200 ppm phosphoric acid. BMsS 05
1 030-US - 1560cmmea¢tl\®ncomrﬁpdmynlusowythaargntnc Ppobssepamitds, ptonadly i) the

presence of blowing agents, in the presence of catalysts and optionally with
10 further additives, such as e.g. cell stabilizers, and in this way serve as components
of solid or foamed polyurethane materials.

EXAMPLES

Raw materials employed

15  Catalyst for the alkylene oxide addition (DMC catalyst):

Double metal cyanide catalyst made from zinc hexacyanocobaltate, tert-butanol
and polypropylene glycol having a number-average molecular weight of 1,000
g/mol; as described in EP-A 700 949.

20 Polyol A
Trifunctional polyether of OH number 238, obtained by addition of propylene

oxide on to glycerol.

Polyol B
25  Difunctional polyether of OH number 260, obtained by addition of propylene

oxide on to propylene glycol.

Polyol C
Trifunctional polyether of OH number 56, obtained by addition of propylene
30 oxide on to glycerol. Polyol C contained 200 ppm phosphoric acid.



3,050 g rapeseed oil obtainéed from 00-rapeseed (erucic acid content: 0.3
w.% content of free fatty acids: 0.6 w.% iodine nunber: 117 ¢

i odi ne/ 100 gl? Qb ﬂ@ﬁ? 5 from Canpa Bi odi esel, Cchsenfurt, Cernany) were
initially i Ho a gl ass flask under a nitrogen atnosphere and were
heated to 70 C. 370.4 g formc acid ang 457.7 g hydrogen peroxide (as a 50
% strength solution in water) in each case in 7 equal portions were now
added via two dropping funnels over a period of 7 hours. The particul ar
hydr ogen peroxi de portion was netered directly after a 10 formc acid
portion. After addition of the last portion, the reaction m xture was |eft
to after-redptephpitioh Wdr&iylZ&dGapEﬁéewaﬂ (pogor bpated for 4 hours at the
reflux tenperature (105 C). The oxirane ox n content was 0.051 wt. %
After the v%@%}gmsq;ﬁpéa@t@wd%@%% ramsge%&wq@@@md aorfentt P3avid¥ef , t he

product wa \Y o C.u S e of 1
nbar. The O—{b nggi;ﬁé%ﬂigld?ﬁg %8§&ox’y{?&)k{£§ a%peig% 10&1?&{0(? }f é KOH g,
and its a&ci Cﬁ'dimrmﬁ‘rpaVBasdleﬁel G3chsn fisHGermdnyp Wetecinitially 3@trgduobit@h al yst was
added to 750 g Ain a 10-liter autoclave. The 20 contents of the

react or wer eglﬁsﬁé]rﬁ‘sgn@%‘ieé& niFogeH aevomhamnétwqrﬁb@%eé 7036 704 SMTMEC Sstirring
450 t f
the rcact or i Hd 70PE RIS el bt sl A0A N pRAnLBRRIn waRH FRAGERS .

Thereaft er, dabeinf equat portiass hemtrmb ddded 3th toadrdpyiifg gamtelspwleemperﬁbd de were

added to the eactor W|tha erln rate of 200 g/ hr, the- pres ure rising
to 1.2 bar. fq&?appwct?fpwmnef&f%ﬁ%qctm FFest ed
itself a I r I t he cat al yst
had t akeg p{‘fg@%ﬁ%ﬁ urtﬁ%rﬂﬁ%pfé’%@%ﬁ%é‘%% i S
aut ocl ave wilef taatansaador Lh@ifat G0 PC and\vaethea heated forof hdi@Oatgheradluxl ene oxi de

(i ncluding the am)unt l oyed for activation of the catalyst) had been
met ered, net'€PPAGMEs (U5 g?S ?JP’b‘Weé’l’fe‘ég@WEﬂnt(”@éHtoéllﬁYr@ 75667 Bism wat er) was

started withyge Qﬂsﬁrﬁ‘éﬁcteﬂ% i'c'}lgld%é)gérz &ISQ Q4 6@ théﬁrod‘h@tt@aﬁea?e% 75 gl hr.

After a total of 250 g propyl ene oxi |nc udi ng the anount
thoroughly for 3 hours at 110 °C under a pressure of 1 mbar. The OH number of

15  the hydroxylated rapeseed oil was 149.8 mg KOH/g, and its acid number was
5.63 mg KOH/g.

Example 1
0.39 g DMC catalyst was added to 750 g polyol A in a 10-liter autoclave. The

20  contents of the reactor were then heated up to 60 °C and stripped for 30 min, while
stirring (450 rpm) and while passing through nitrogen (50 ml/min). The contents
of the reactor were then stirred at 60 °C under 100 mbar for a further 60 min.
Thereafter, the mixture was heated to 130 °C and 80 g propylene oxide were
added to the reactor with a metering rate of 200 g/hr, the pressure rising to 1.2 bar.

25  The subsequent activation of the DMC catalyst manifested itself by an accelerated
drop in pressure. After activation of the catalyst had taken place, a further
4,484.8 g propylene oxide were metered into the autoclave with a constant
1,087 g/hr. After a total of 100 g propylene oxide (including the amount
employed for activation of the catalyst) had been metered, metering of 46 g

30 propylene glycol (containing 750 ppm water) was started with a constant metering



enpl oyed for activation of the catalyst) had been netered, netering of 639.3

g glycerol (containing 2,000 ppmwater and 75 ppm phosphoric acid) was

. started V\nh@?@g rbg netering rate of 177.5 g/hr. After the end of the
metering in ggr B' ne oxide, the mxture was left to after-react for a
further 23 mn at 130 C, and the prodygt was heated thoroughly at 130 Cin
vacuo for 30 mn. The naxi mum propyl ene oxide partial pressure, determ ned
fromthe difference betvveen t he maxi mum reactor pressure and the pressure

number of ¢ hee B34 IEPRRG AR s IR 2B e it R o 20D ver
was added t empEed fay apt){famindﬁtlnmcaaal)"t@)hadhﬁenmﬂtﬂedlaﬂﬁerlﬂ'glef639031gentS of the

reactor were then heated up.to 60 C and stripped for 3Q. mn, while 15
stirring (488 cwgﬂscoam%?ﬁ@,sa@sw%r ey U RhespBernaqidowa tated) . The

contents of %Q,}m for a
further 30 n“*%ed JO$ rea t}éﬁ{lgréﬁgﬁnﬁ(ﬁ[ Aﬁ%r ﬁggﬁgg{*&% %
propyl eng opiopgleneoeideaitid adxtuee Wbsalefteaafte:r-rmttfbr afurdice 03 ngn aal:d)‘tﬁ 250 g/ hr,

t he pressure The su on of the DMC

t 1. b t t t
cat al yst rraﬁ?‘i&‘icltpg ‘icgg'é? ?ﬁ%{ @Hmélg}é]élaégg‘?e ?@nwcggééfv%rflnﬁ}* eeyre. After
activation gfaxidiem GRS ﬁléﬁ%toxhﬁ:ﬂ;t gt?z# PesBhrBCoterthited i the diffiRisicd I Propyl ene

oxi de were nmetered Into th ve Wth a constant 1,087 g/hr. After a
total of 10betyepn teyhanmuoxicdetox presturianithe hresaure lavel reecmldcayﬁd: endr

activation of _the catalyst) had e ered, ter of, 46 propyl ene
gl ycol (conf’gpﬁ'aﬁﬁ‘rfgﬁl ARt VS %@% &“gﬁ% tlafggBWéiP‘étn‘f’gsrretering 25
rate of 1@2. Z§5g“l;%Koﬁ/ per a tot aI of 250 g propyl ene oxide (including the
amount enpl oyed Tor activation of the catalyst) had been netered, neteri ng
of 639.6 g glycerol (containing 2,000 ppmwater and 75 ppm phosphorl c acid)
was started_ wit £ const ant rretering rate of 177.5 g/hr. After the end of
t he materlng—ﬁﬁmg— propyl ene oxide, the mxture was left to after-react for

a further 10!3(9(L)g DMC L3@1yst wadadded th 800" 5@9&5;&1 Aas ahrelirf abfoslatslothy at 130 C
in vacuo for 30 mn. The BM5S 05 1 030- -17-
contents of the reactor were then heated up to 60 °C and stripped for 30 min, while

15  stirring (450 rpm) and while passing through nitrogen (50 ml/min). The contents
of the reactor were then stirred at 60 °C under 100 mbar for a further 30 min.
Thereafter, the mixture was heated to 130 °C and 80 g propylene oxide were
added to the reactor with a metering rate of 250 g/hr, the pressure rising to 1.2 bar.
The subsequent activation of the DMC catalyst manifested itself by an accelerated

20 drop in pressure. After activation of the catalyst had taken place, a further
4,484.9 g propylene oxide were metered into the autoclave with a constant
1,087 g/hr.  After a total of 100 g propylene oxide (including the amount
employed for activation of the catalyst) had been metered, metering of 46 g
propylene glycol (containing 750 ppm water) was started with a constant metering

25 rate of 22.75 g/hr. After a total of 250 g propylene oxide (including the amount
employed for activation of the catalyst) had been metered, metering of 639.6 g
glycerol (containing 2,000 ppm water and 75 ppm phosphoric acid) was started
with a constant metering rate of 177.5 g/hr. After the end of the metering in of
propylene oxide, the mixture was left to after-react for a further 1 hour at 130 °C,

30 and the product was heated thoroughly at 130 °C in vacuo for 30 min. The



maxi mum propyl ene oxide partial pressure, determined fromthe difference

bet ween the maxi num reactor pressure and the pressure | evel reached at the
.end of the ter-reagtiqn phase, was 1.65 bar. The OH nunber of the product
was 234.9 ”?M%QF @'@arrpl e 3 0.39 g DMC catal yst was added to 751 g
polyol Ain a 10-liter autoclave. The .qgntents of the reactor were then
heated up to 60 C and stripped for 30 mn, while stirring (450 rpn) and
whil e passing through nitrogen (50 ml/mn). Thereafter, 10 the m xture was

meteri ng 1 at a6 0o oy ROET N, 8RBt g 8RR Rel " o BT Rlse g uont

activation ofbemnmcmtmﬁm&badmrésmt@ﬂ)d ths @Iréssiine lawlaeaﬁb@aaﬂect'nddr op in
pressure. Aft ivati on of the catalyst had taken place, a further
4,484.9 g pr&gyh%ﬁ ero‘i@?ﬁé’f\/\%haée’rr\é@%ﬂéé Bai¢ ST hen@HADUBbFraiethRi ITpOUSt oSt ant 15
1,087 g/ hr. ARuer g of 100 g propyl ene oxide (including the anount
enpl oyed for actlv tion of the catal yst) had been netered, netering of 46 g
propyl ene5gl ycol (containing 750 ppmwater) was started with a constant
netering rate of 22.75 g/hr. After a total of 250 g propyl ene oxide

(1 ncluding tlé@iﬂtl&ét enpl oyed for activation of the catalyst) had been

metered, metgy 39“% DRIC @4Q1y8t Wik &iéﬁéﬁ % ‘?%]1 gfaQ@BPA% 39 04;t80MpRMARr and 75

ppm phosphorlc acid) was ‘starte tant nmetering rate of 177.5
g/ hr. After tcloateatscbfdie rehatometrertherghdatedalp to GOSOyAnd stripped dex, 30tthim, whidle ur € was

heat ed ¢ hor oGUFIGE @S0 %@aéq“\%%sns@r%éi HERE30 TD PSR OBy | ene. oxi de

onct or presers AiGHEHERTICAR S 10 BRLH b PRARIGE R aaRd e

af t er -r eact i geagitaxi¢h a meteribg@atelvd2S0 ghe, thbipressiire risiog to B hmro'dfhc:t was 235. 7

Mg KO g. BMSsu sequen(% actlva‘?ion of ghe Dl@&acrggalyst manifested itself by an accelerated
drop in pressure. After activation of the catalyst had taken place, a further
4,484.9 g propylene oxide were metered into the autoclave with a constant

15 1,087 g/hr. After a total of 100 g propylene oxide (including the amount
employed for activation of the catalyst) had been metered, metering of 46 g
propylene glycol (containing 750 ppm water) was started with a constant metering
rate of 22.75 g/hr. After a total of 250 g propylene oxide (including the amount
employed for activation of the catalyst) had been metered, metering of 640 g

20  glycerol (containing 2,000 ppm water and 75 ppm phosphoric acid) was started
with a constant metering rate of 177.5 g/hr. After the end of the metering in of
propylene oxide, the mixture was left to after-react for a further 30 min at 130 °C,
and the product was heated thoroughly at 130 °C in vacuo for 30 min. The
maximum propylene oxide partial pressure, determined from the difference

25  between the maximum reactor pressure and the pressure level reached at the end

of the after-reaction phase, was 1.65 bar. The OH number of the product was
235.7 mg KOH/g.



0.39 g DMC catal yst was added to 752.9 g polyol Ain a 10-liter autoclave.
The contents of the reactor were then stripped at 20 C, while stirring (450
rpm and  whi,l SSi through nitrogen (50 m/mn). The contents of the
react or vve\rMeﬁMEeO%a%&sdth?red at 20 C under 100 nbar for a further 3 hours.
Thereafter, the mixtiure was heated t01%830 C and 80 g propyl ene oxi de were
added to the reactor with a netering rate of 250 g/ hr, the pressure rising
to 1.4 bar. The subsequent activation of the DMC catal yst manifested itself
by an accel gaihfledrop in pressure. After activation of the catalyst had

t aken pl ace, rTher 4,484.9 g propyl ene oxide were 10 netered into the
aut ocl ave wiG3? aDMOsaahist wadRIded td752. Aztpetyod At intaal 0-lifer 4dt6clgve. pFlapyl| ene

oxi de (including t amount enp] oyed faor jvation, aof the catal yst had
been neter ecfP?WEESé’??f?Fg'emtO%e%q ‘?‘_%?591’%94@35%0‘1"}“6%8%53 ﬁ&r?g‘]’ @n pm) wat er)
was started Mife%a@siﬁé’ﬂﬁ%@éﬁtniﬁ@ & (SOnVRES Phe g&xt?ﬁs 8f ﬁ\? redidreréitleft @l  Of

250 g propylene oxide (including the anmbunt enployed for activation of the
cat al yst p 15titrad ab2®C wedee 1 60 mbarfo mi fogharf3 1odbs. gThgrgafter,dhe (nixtnteavasi ng 2, 000

ppm wat er and ho oric acid).was started with a constant netering
Pore o 177 Heatgd fo PRECRTRIE bioaleie kids Vet afege tif i EihRene. oxde. ¢ ne
m xture was th&@éding ﬁt@&ﬂﬁ@'%ﬁ@ﬁﬁtprés@ﬁre%sfdg toNef b0 THeRuBdeqiafl abtivagbd t he
product was heated thoroughly at 130 C in vacua for 30 m n. The maxi num

propyl ene oxfdke BMG catalypmeaniesied its¢lf by amacdetesated dromin ipecsstiref dfience bet ween
t he maxi num react or pressuyre.and.the ressure | reached af the end of
t he after-ré‘ﬁﬁY‘ﬁ’é’HOJ 5 ?ﬁ%ﬁg%?’a&%ﬂ B!’i’rcg’a]@g erd;%‘%{]\lﬁggopgﬁeqeﬁgl%r%gﬁct was
236. 0 g oKOh&erefrabMheCautocddyeOnidPa BorddMat ¢ MBAIgNEt AMRS aastdesk 100 g/54 g pol yol A

ina 10-liter autoclave. The contents of the reactor were then stripped at
20 C for 30 pivopylengixide @ndluding the@sunt empplpyedhtbraptivasiop e thermgtalystough

nitrogen (5 /mn The contents of the reactor were en stirred at 20 C
inder 100" e bP) Pktersil FiefmeR g PromlEnL P Poniind 7sURAPEVED heat ed ¢ 0
130 C and 8Gy# spirRAyidecshstatemorting 24t 0622.05 ghe. AdRe h@stalBs¥ 250th a netering

rate of 250 g/ hr, the pressure rising to 1.7 bar. The subsequent BMS 05 1
030- US - 19- propylene oxide (including the amount employed for activation of the catalyst)

15 had been metered, metering of 640 g glycerol (containing 2,000 ppm water and
75 ppm phosphoric acid) was started with a constant metering rate of 177.5 g/h.
After the end of the metering in of propylene oxide, the mixture was left to after-
react for a further 40 min at 130 °C, and the product was heated thoroughly at 130
°C in vacuo for 30 min. The maximum propylene oxide partial pressure,

20  determined from the difference between the maximum reactor pressure and the
pressure level reached at the end of the after-reaction phase, was 0.95 bar. The

OH number of the product was 236.0 mg KOH/g.

Example 5
25  0.39 g DMC catalyst was added to 754 g polyol A in a 10-liter autoclave. The

contents of the reactor were then stripped at 20 °C for 30 min, while stirring (450
rpm) and while passing through nitrogen (50 mi/min). The contents of the reactor
were then stirred at 20 °C under 100 mbar for a further 114 min. Thereafter, the
mixture was heated to 130 °C and 80 g propylene oxide were added to the reactor

30  with a metering rate of 250 g/hr, the pressure rising to 1.7 bar. The subsequent



activation of the DMC catal yst manifested itself by an accel erated drop in
pressure After activation of the catalyst had taken place, a further
. 4,484.9 n de were netered into the autoclave with a constant
1,087 g/ hr W?)Grsel (Zj(fglk of 100 g propyl ene oxide (including the anount
errpl oyed for activation of 5 the catal-ygt) had been netered, netering of
46.2 g propyl ene glycol (containing 750 ppmwater) was started with a
constant metering rate of 22.75 g/hr. After a total of 250 g propyl ene
oxi de (i ncl udingiohg '8 t cat al yst) had
been neter egl lm&*ltoerbr ng owb%g%mggthﬁﬁf%%?o ?bﬁ%g?érﬁ%%tegfigg’dgppm wat er and
75 ppm phos pnessure. Med)act\l%loﬁtoﬁ[ﬁe&ﬂtal\yslt hadit&emjslaaﬂta fufihéret,484.90g rat e of

177.5 g/ hr. After the end of thg nmetering in of prop){l ene oxi de, the
m xture was Preylenepxide werepetered ingp the autoqlaue witla gonstant 1 083 sl Avter he

product wa Xi mum
propyl ene ?xtpﬁgl’ﬁgk?({ ?Qf"gg%g lg éﬁ@t{é (ljrlggltd garglngﬂ?r é@gyﬁo m-t ?ﬁ%ﬁ ?Cer gﬁ@é et ween
t he maxi fumthe edayst) hat esunacrdinttesng o P4G 2 peropylale glead fehtahinghe end of

the after-r tion 15 phase, s.. 1.1 bar, The r._of the product was
235, g KOHP PPIEERPIESG R CORmbmS S BEENE 0L 404 B0 s Added 1o

750. 3 g pol \edal éF X ctor were
‘then stri ppegdaat 25@)0g3 % ? ylle{lé 8£1déﬁhel§gﬁ‘1 Zh%i&flg‘?’}t%gﬁ’g%%?%pg?‘g%‘gﬁ@ whi |l e
passi ng t hr dogtatalyst) bgbbree@Bﬁletmednnct):anGf 63 9? gzdycervd (ontaimingwer e t hen added
to the reactor.at 130 C The catal yst

al ready act |2\7(§qu&?"&?"1356|"%?EPPW&?’BFP}@@%Q?C@WWF@HS 3&4}’&"(’(‘%&3 num pressure
reached:100. Snéiafing rah b7 7BEh. eﬁﬁ&dhé%ﬁ&bfth@he?éhr%ﬁﬁ%‘f?f@%éﬁ @&m@ in
pressure. After activation of the catal yst had taken pfacé, a further
4,484.5 25h®nmgyteeﬁﬁlgﬁrtmeﬂmectlf®taeﬁmeﬁ&mm #tel 390Coaidithe pradukt a const ant

1, 087 g/hr t ot Qf € .0X i_ncl udi ng,t he anount
enpl oyed for” ?#F@g?@%ﬂu@y ’rr%() %d?é’?’fféqué’rﬁgéplﬂegﬂ H?(?f‘ Wg'tleé’rel ng of 46 g
propyl ene glokedd patrt§a @hﬂhr&t&ﬁﬁnmmcewfermeS&tweéﬁdae%&rimanponstant
metering rate of 22.75 g/ hr. After a total of 250 propyl ene oxi de

(i ncl udi ng trerstermsesstreamdiths pressues levedlireached atthefend ggthrera&et:maaqust) had been
et er e et SELNG 8% 6539 418 Gl NGSH8or ROMHALEI 248 B icbifR0- US

Example 6 (comparison)
0.39 g DMC catalyst was added to 750.3 g polyol A in a 10-liter autoclave. The

contents of the reactor were then stripped at 130 °C for 30 min, while stirring

20 (450 rpm) and while passing through nitrogen (50 ml/min). 80 g propylene oxide
were then added to the reactor at 130 °C with a metering rate of 250 g/hr. The
catalyst already activated after metering of 30 g propylene oxide (maximum
pressure reached: 0.5 bar), which manifested itself by an accelerated drop in
pressure. After activation of the catalyst had taken place, a further 4,484.5 g

25  propylene oxide were metered into the autoclave with a constant 1,087 g/hr. After
a total of 100 g propylene oxide (including the amount employed for activation of
the catalyst) had been metered, metering of 46 g propylene glycol (containing
750 ppm water) was started with a constant metering rate of 22.75 g/hr. After a
total of 250 g propylene oxide (including the amount employed for activation of

30 the catalyst) had been metered, metering of 639.4 g glycerol (containing



-20- 2,000 ppmwater and 75 ppm phosphoric acid) was started with a constant
netering rate of 177.5 g/hr. After the end of the nmetering in of propylene

. oxide, the gn xture left to after-react for a further 30 mn at 130 C,
and the pr oﬂég Ogvéa@@@ﬁt ed thoroughly-at 130 Cin vacuo for 30 mn. The
maxi mum propyl ene 5 oxide partial pressgre, determ ned fromthe difference
bet ween the maxi num reactor pressure and the pressure | evel reached at the
end of the after-reaction phase, was 3.03 bar. The OH nunber of the product

125295, Sk o ARDAS lp oSt R B B, 0, 20,0 0

pol yol A in & 10-Titer & TEART0r were then

stripped at mélefhd @ate S0 2TiNg/hihAfier the efid b e ikbHngimof prshyldhel oxideassi ng

t hrough nitrogen (50 mggin). 8003 propyl ene oxide were then added to the
reactor at 60b¢@ixPEevas [oR tpiteryesd fer pRurthsn3Qmin at I, prdthspreduchse to 0.7
bar during | I RNy r . an stirred
under this Bfﬁgzlsegt?gﬁg({&%ﬂ%lﬁr a ?Srg%ﬁoeﬁ)ﬁggﬁnhmhg{xgﬁﬁxﬁﬁ}rﬁlﬁ% m xture
was heat 6d toxide3frtizl prdseurpy desatmimed frarn nlge diffe®ntd bétaween THeemaxibmeanuent

activation of the DMC catal yst manjfested itself by _an accelerated drop in
pressure. AfrF"’é:foreI’é?ﬁs\%"ﬁngzh%Prefsl‘Eée éi?lafFiFg‘Pd ALide ey 858’6@3@%‘?63@?’&” her

4,484.9 ¢ ' e-q{\@ ' I a const ant
1,087 g/ hr. wk?%%gg%)ﬂtagta {3?{ %&é%gwg% %‘%‘%%ﬁ?gg‘%{‘%g@dﬁhg t he anount

enpl oyed for activation of the catalyst) had been netered, netering of 46 g
propyl ene gl écol lé gont aining 750 ppmwater) was started wth a constant
net eri ng rat .75 g/hr. After a total of 250 g propyl ene oxide

(1 nl udijng _tdien APt @ITRl @ueslideRio 966,56 ¥l A0k a {01k Bhbod) Thad been

net ered, netering of g glycerol (containing 25 2,000 ppmwater and 75
ppm phosphordosteatsiof themgscter wetedbennittipped at 6ASC Lot 30 min, evhilegtiring of 177.5

0L Aot 7l B Rbe OB, S il Ur e
heat ed t hor aug8henatdddP@ the Fdactorated dOwitR@ MétBring Rige SBXSOR/MR. PriPY| ene  oxi de
partial pressure, determned fromthe difference between the maxi rum BMS 05
1 030-US pressure rose to 0.7 bar during this operation. The contents of the reactor were
15  than stirred under this pressure at 60 °C for a further 90 min. Thereafier, the
mixture was heated to 130 °C, the pressure rising to 2.15 bar. The subsequent
activation of the DMC catalyst manifested itself by an accelerated drop in
pressure. After activation of the catalyst had taken place, a further 4,484.9 g
propylene oxide were metered into the autoclave at a constant 1,087 g/hr. Aftera
20 total of 100 g propylene oxide (including the amount employed for activation of
the catalyst) had been metered, metering of 46 g propylene glycol (containing
750 ppm water) was started with a constant metering rate of 22.75 g/hr. After a
total of 250 g propylene oxide (including the amount employed for activation of
the catalyst) had been metered, metering of 639.3 g glycerol (containing
25 2,000 ppm water and 75 ppm phosphoric acid) was started with a constant
metering rate of 177.5 g/hr. After the end of the metering in of propylene oxide,
the mixture was left to after-react for a further 24 min at 130 °C, and the product

was heated thoroughly at 130 °C in vacuo for 30 min. The maximum propylene

oxide partial pressure, determined from the difference between the maximum



-21- reactor pressure and the pressure |evel reached at the end of the

after-reaction phase, was 1.15 bar. The OH nunber of the product was 236.2

. mg KCOH g. %g@%g (ﬁoglggnpari son) 5 0.541 g DMC catal yst was added to 749.8
g polyol A -1 autocl ave. The contents of the reactor were then

stripped at 130 C for 30 min, while stipgring (450 rpm and whil e passing

t hrough nitrogen (50 mM/mn). 80 g propyl ene oxide were then added to the

reactor at 130 Cwith a netering rate of 250 g/hr. The catalyst already

activated a ' ' ' essure
reached: O. géa% Oartﬁ %Sgﬁ\/\lljﬁ :agﬂﬂ{rsﬂp:flg?ggeﬁé‘gaﬁa?gﬁ &i%}ggrﬁé é‘?étéé ?g%?élgeggp({?r op in
pressure. Afphase, was 1 M&bannTlef OHhmntat af thetprétadt vak236.parkOHg f ur t her
4,484.8 g propyl ene oxide were netered into the autoclave with a constant
1,087 g/hr. After a total of 100 g propylene oxide (including the anmount
enpl oyed forlgi%mgltggg&gﬂ?ﬁimn?he catal yst) had been netered, nmetering of 46.2
g propyl ene g 15 750 ppmwater) was started with a constant
met er i ng5r at0eb4dfg RM T atglystrwasAfdtled toa749%Sg pdblyof A2bA 10-1geopyddne. Thiede

(i ncluding the anount enpl oyed for activati] f the catal yst) had been

met ered, netCB?tleﬁﬁ Oga‘eéﬁ%‘}.g?f %efg!ﬂgﬁeesmpeé@bi%@f??%&oﬂmwiﬂﬁﬁ‘?{w&ﬁer and 75 ppm
phosphoric 44 mmdwrﬁlretpﬁgsiﬁgm@w@@emmmﬁﬁw 8‘(958?6@1&%,09{?&- 5 g/hr.

After the end of the netering 1n of propyl ene oxi de, the m xture was

| eft to aft evere theotaddesttodhd teactheat 139 °Qiwitlag me8Hing ratered 260 e/hpr dHact was

heat ed t horoughly .at .130.C in vacuo for mn. .The Xi mum propyl ene oxi de
partral  pr eStdat st A Vi 49D ot e ReRed E MR b mam

react or 1pr epsdike ML D, 67 035 WiicH RYSikesicaa bR Byah abfgerad dwbp inhe
after-reaction phase, was 0.7 bar. The OH nunbér of the product was 235.5
my KOH g. 2PresserepAdienadivation oftiae catalyst hask takersplacki e duntlier AMBAR g pol yol A in
a 10 1 autoclave. The contents,of the reactor..were th ri.pp at 20 C
for 15 min. PRfivene ok FeR e oo e ufeb i i BEulE T oR7 BBR A ogen (50
m /min). 30 atb@rl eafdoss propfiendbxitie (iaclvamg edgeurit @mbdd e fainatti®ttich $f opyl ene

oxi de were ) .
the catalyst) had been metered, metering of 46.2 g propylene glycol (containing

15 750 ppm water) was started with a constant metering rate of 22.75 g/hr. After a
total of 250 g propylene oxide (including the amount employed for activation of
the catalyst) had been metered, metering of 640.0 g glycerol (containing
1,000 ppm water and 75 ppm phosphoric acid) was started with a constant
metering rate of 177.5 g/hr. After the end of the metering in of propylene oxide,

20  the mixture was left to after-react for a further 39 min at 130 °C, and the product
was heated thoroughly at 130 °C in vacuo for 30 min. The maximum propylene
oxide partial pressure, determined from the difference between the maximum
reactor pressure and the pressure level reached at the end of the after-reaction
phase, was 0.7 bar. The OH number of the product was 235.5 mg KOH/g.

25
Example 9
0.37 g DMC catalyst was added to 749.9 g polyol A in a 10 1 autoclave.
The contents of the reactor were then stripped at 20 °C for 15 min, while
stirring (450 rpm) and while passing through nitrogen (50 ml/min).

30  Thereafter, the mixture was heated to 130 °C and 80 g propylene oxide were



BVMS 05 1 030-US -22- added to the reactor at a netering rate of 250 g/h, the
pressure rising to 2.2 bar. The subsequent activation of the DMC catal yst

. mani fested ig lﬂg & 1 @ls accelerated drop in pressure. After activation of

t he catal yst gt en place, a further 4484.8 g propyl ene oxide were
metered into the autoclave at. 5 a consRant metering rate of 1087 g/h. After
a total of 100 g propyl ene oxi de (i ncluding the anount enpl oyed for
activation of the catalyst) had been netered in the netering in of 46.0 g
propyl ene gl ( | RPR r onst ant

met ering rataggg‘tozﬁe%ﬁt#ﬁpgﬂ%% a teo(??%o 8%%E%Iﬁtﬁg %XI de

(i ncluding tblae 'ﬁlmm&ublsecmpl ayvdtioroof &cﬁ)M@tqatahys@tnamifesth)ltsﬂf by w5t ) had been

netered in, e n of 63 cero (¢ ini,ng. 2, 000 ppm wat er
and 75 ppm 6%6 %Fit(?b (%O%gpcﬁreﬁl?ﬁ? s%ﬁf’f %ﬁgﬁ%{w& Otlcglﬁs?ageﬂ?'% &1“ rate of

177.5 g/'h. Alidcera fk@eemBaof gb@ym@%&mgnéran@ierecpﬁ@wie%&)c@a%% the mxture
was left to after-react for rther mn at 130 C, and the product was

finally ﬁeatawnstmirro@tgms/rm Of_LHIW(B/h nA\ﬁ&t@u@@EDfﬂ@ﬂ g3wopylene a¥ide maxi mum

propyl ene o rer rence between

t he naxi rrum)tmgi:\)gf h’ﬁ ‘gun? c"éﬂayetd g%%ﬁ’lne v ttg]?’%gi’ﬁé *® the end of
the after-r eadéred®in, phomRterin@s &fwo I esHIShing! 750N pnPr oduct was
238.2 nmg KOH 20 Exa te“% 3 tgaf‘[gol\/%y-ﬂcat yos':( was :51 ded tgp750 1 g of

t he product Wf\%@mﬁéﬁﬁ aba C@Wt@tmtwm’@mfaﬁ’eﬁ Fhe Aftaitactatal 06f t he reactor
were then stk 450 and while
passi ng thrtgug%%gg?}?%%%%lﬁggaﬁ?lﬁ g\tﬂ%&"fﬁ@r e H'i“&J Eﬁzgvéntlox ?Jfﬁtgg)was heated to

130 C and 8@aglyst)opyd GfeenZﬁemdenV\ﬂ{eer@dﬂdﬁﬁg tl@ (5ﬂ'1639eagt glycéol a nmetering
rate of 250 g/h, the pressure rising to 0 bar. The subsequent activation
of the DVC deqnidipiag PRIR (header @ﬁgémpnbyhfaﬁﬁha@%ewé} Yeestagedpt #n pressure.

After acti V%B%s‘iéht%et%ﬁﬁ cak fy157‘7 shgﬂ ARKERePLRACST the rﬁ&éﬁﬁf in $£84.9 g
X1

propyl ene o wer ¢ ne ere autoclave at a constant nmetering rate
of 1087 g/ hpréfylene axidgtilad rrﬁ»ftuﬂeO\Qasgleﬁ to after-react for a further 30 min at

130 °C, and the product was finally heated thoroughly at 130 °C in vacuo

15 for 30 min. The maximum propylene oxide partial pressure, determined
ﬁorﬁ the difference between the maximum reactor pressure and the pressure
level reached at the end of the after-reaction phase, was 1.12 bar. The OH
number of the product was 238.2 mg KOH/g.

20 Example 10
0.36 g DMC catalyst was added to 750.1 g of the product from Example 9

in a 10 1 autoclave. The contents of the reactor were then stripped at 20 °C
for 15 min, while stirring (450 rpm) and while passing through nitrogen (50
ml/min). Thereafter, the mixture was heated to 130 °C and 80 g propylene
25 oxide were added to the reactor at a metering rate of 250 g/h, the pressure
rising to 2.0 bar. The subsequent activation of the DMC catalyst manifested
itself by an accelerated drop in pressure. Afier activation of the catalyst had
taken place, a further 4484.9 g propylene oxide were metered into the
autoclave at a constant metering rate of 1087 g/h. After a total of 100 g
30 propylene oxide (including the amount employed for activation of the

catalyst) had been metered in, the metering in of 46.1 g propylene glycol



30 propyl ene oxide (including the amount enpl oyed for activation of the
catal yst) had been netered in, the netering in of 46.1 g propyl ene glycol

. BM5 05 1 OSOéHg 0 %3 (6 ntaining 750 ppmwater) was started at a constant
nmetering rat § é glh. After a total of 250 g propyl ene oxide
(including the anount enployed for actipgati on of the catal yst) had been
netered in, the netering in of 639.3 g glycerol (containing 2,000 ppm wat er
and 75 ppn1phosphoric acid) was 5 started at a constant netering rate of

177.5 g/ h. Af | the m xture
was left to % et‘?lhﬁll act q)1porwtd&:§>furt r#ﬁl&g?%gtgx%g g}(?%e product was
final ly heat egh.t AGeoagitdlywfaso gm}ﬂ?enemx\t@a:@mlﬁdmgﬂ& dimount dgloyadi num

propyl ene OXIde parti al res ure %term’ ng‘g fromthe difference between

the maxi mum rera%%twtl%o‘{ﬁhs§§@ Drad begr mstesed in the metering ineh6dP -3t the end of

the after-re 1 & H&? 8E 4 oduct was
235.1 ngy KO—Vag;élly e ggtt% pl)n %Oégbs angfrtaﬁ ?gtnppes Flgt)s o{'llagxaﬁrpl es | to 10
are sunmabi zesthrtedlzlvm comstdrt bineteting kbteTab1@7.6 gbndAfteothegnd Bfahpl e Tenp.

Ti me Cat al yst V\ater in . OH # Max. PO _1Cl, | m nl cerol. [my KOH gl
parti al Ippn’]m Herng iy of Baqpyl%ey@gd%dhgméelr%%deﬁés %l -ropch fi e§ 60 60 65

2, 000 234. 9 InfRer 4D %GSato303¢, @ﬁd%h@@%d@é’tiw?s a@%heﬁteﬁ%ox%@g%%% 2, 000
236.0 0.95 5 yes 20 144 65 2,000 23 C-6 no - - 65727000 235.6 3.03
7* yes 60 120305°Q,i00&Gce3d0op 30. iin. The maximum propylene oxide partial
pressure, determined from the difference between the maximum reactor
10  pressure and the pressure level reached at the end of the after-reaction

phase, was 1.12 bar. The OH number of the product was 235.1 mg KOH/g.

The test parameters and the test results of Examples 1 to 10 are summarized below

in Table I.
15
Tablel
Conditioning
Example Temp. Time Catalyst | Water in OH # Max. PO
[°C) [min) conc, glycerol [mg KOH/g] | partial
[ppm] [ppm] press. [bar]
1 yes 60 90 65 2,000 235.3 1.4
2 yes 60 60 65 2,000 234.9 1.65
3 yes 60 30 65 2,000 235.7 1.65
4 yes 20 210 65 2,000 236.0 0.95
5 yes 20 144 65 2,000 235.2 1.10
C-6 no - - 65 2,000 235.6 3.03
7* yes 60 120 65 2,000 236.2 1.15
C-8 no - - 90 1,000 235.5 0.70
9 yes 20 15 62 2,000 238.2 1.12
10 yes 20 15 68 2,000 235.1 1.12

* In this example, propylene oxide was already added to the reactor during
the conditioning phase.

20  Catalyst concentration in Table I above is given with respect to-the end product.

Comparison Example 8 shows that by increasing the amount of catalyst and

drying the glycerol, a smooth course of reaction, detectable from the relatively



C8 no - - 90 1,000 235.5 0.70 9 yes 20 15 62 2,000 238.2 1.12 10 yes 20

15 68 2,000 235.1 1.12 * In this exanple, propyl ene oxide was al ready added
to the reacigfg @5igag.ys he conditioning phase. 20 Catal yst concentration in
Table | above is given with respect to the end product. Conparison Exanple
8 shows that by increasing the anount-24-catalyst and drying the glycerol,

a smooth course of reaction, detectable fromthe relatively BM5S 05 1 030-US
-24- | ow propyl ene oxide partial pressure, can al so be achieved w t hout

usi g the  RanBiob1eAé BBARHARAPSressHl Rafalth BE &iclcd WindiRHERg ufiol desi rabi e
the high a

because of the prior purification operation and unt of catalyst
to be enpl ogeitichimgpnoptss. StclDa prbcgssid coatrse nos tesiebledstdauketod t]lR00 g pol yol C

ina 10-liter autoclave. The c ents of the . reactor were then stripped at
60 C for 30PH{Y ,“"60?‘??‘1“8‘ Ry H“r?é‘%%%@gﬁﬂm?jm’a?f& 5 & be&uplaged- hr ough
nitrogen (50 mM/mn). Thereafter, the contents of the reactor were stirred

for a further 90 mn at 60 C under 100 nbar. Thereafter, 10 the m xture was
heat ed to 1Emampleytf a nixture of 3.3 g ethylene oxide and 27.7 g propyl ene

oxi de was I .. Th ressure rase to.1.6 bar,..during thi operati on.

The subseqtrjrg't%tg gﬁ%ﬂ@%ﬁ%&%“g aﬁﬁ"é{‘BﬁB (’gaqogycyiql- ﬂq"flgeé?\étag]iaf'%eﬁe by an

accel er at edcdhitets bNthp kg tor were WA Btripped a4 “Ridr 90 ndith, White &atiak Y40 had taken

pl ace, a mxture of 127.4 8‘€et hyl ene oxi de and 1,042.4 3‘ propyl ene oxi de
9

was met er ed’PD andtvehilernassing Bepughanitipgen (20 edfmindnThereaftari thg contertsof 601. 1

g/ hr. After otal of ,.10 | kvl ene .oxi ol XL ur i,ncl udi ng,t he anount
enpl oyed fotrh%zg%: #033’{"?8 ﬁtl%?({)f(’? ﬁgu%%etrgpﬂlp)at ﬁ@dal Bgé‘?{ @8%@?3&1 Iﬂ?ﬁ??@?’i ng of
897. 7 giol thelmiktuies/as hedtéPd MOT aad aGARGIra bf 338! &hy1ede st anf 2898 9/ hr.
Wien the nmetering in of the al kyl ene oxide mxture had ended, the m xture

was |eft toPw@Pylspe pxidewas aretered ur t Hisrprasureitaseie Obarsbgngdhig the product was
heated t horglgeg!?}kec%ﬁ. glg}e]sﬁgsegg{e];ﬂfa}éfg%fﬁﬁg?é}feﬁ?m Butaly S M RS A YIRS K ene ox1 de

partial pre erm erence
accelerated drop in pressure. When the activation of the catalyst had taken place,

a mixture of 127.4 g ethylene oxide and 1,042.4 g propylene oxide was metered

15  into the autoclave with a constant metering rate of 601.1 g/hr. After a total of
100 g alkylene oxide mixture (including the amount employed for activation of
the catalyst) had been metered, metering of 897.7 g polyol D was started with a
constant metering rate of 600 g/hr. When the metering in of the alkylene oxide
mixture had ended, the mixture was left to after-react for a further 45 min at

20  130°C, and the product was heated thoroughly at 130 °C in vacuo for 30 min.
The maximum alkylene oxide partial pressure, determined from the difference
between the maximum reactor pressure and the pressure level reached at the end
of the after-reaction phase, was 1.02 bar. The OH number of the product was
63.1 mg KOH/g.

25

Example 12 (comparison)
0.25 g DMC catalyst was added to 300 g polyol C in a 10-liter autoclave. The

contents of the reactor were then stripped at 130 °C for 30 min, while stirring
(450 rpm) and while passing through nitrogen (50 ml/min). A mixture of3.3 g

30 ethylene oxide and 27.7 g propylene oxide was then metered in. The pressure rose



bet ween the nmaxi num reactor pressure and the pressure |evel reached at the
end of the after-reaction phase, was 1.02 bar. The OH nunber of the product
was 63.1 ampl e 12 (conparison) 0.25 g DMC catal yst was added
to 300 g pgg9§§?&§ R%QLE% liter autoclave. The contents of the reactor were -
then stripped at 130 C for 30 mn, whilg stirring (450 rpm and while
passi ng through nitrogen (50 mM/mn). A mxture of 3.3 g 30 ethyl ene oxide
and 27.7 g propylene oxide was then netered in. The pressure rose BMS 05 1

030- US -25- 19 $oi difha L A% 0h “rROSIH AL o FURGUIRFINRC Al O Of

t he UW:catéP

mani sél y an‘accelera rop r i ssure VWhen
the activat lmmﬁésterdheelfcbgtaalaysélermd drGKBIprdsaes , Whentihg tadti eatioh oI&Ye 49
ethyl ene oxide and 1,042.4 g yl ene_oxide was netered into the autocl ave

with a const@#a yﬁ@@éfalﬁgp}aaeea @fxtwe@@i214@/qﬁhylemwede ekl A28 ng of 897.7 g
| yol
polyol D at O&aﬁ@?ﬁé ?)g?]% Q%i%(lﬁ{ b § % &e%}.ltocpalgg aﬂ{hhef %@anr%g{%nﬁé gé[rﬁ% ?F after a

total of 10 Je m Xtur e anoun oyed for

activati on of0It hg/he.an&kly it mdiethgefc897i7es polea, Dtahemlm ufeteringtatelod r eact or
rose rapidly to a value of 4.2 bar. At this pressure |evel, 40.6 g ethylene

oxi de and 33@0(&/@ Wnéweeeﬁﬁeea toad ob 4002 alkiylsne @xide maixture (igel éinﬂt in 10
tinme, the rafn%gntoémélgg d%ﬁxét%ﬁo ¥F R cHla g&ﬁrﬁd‘%&xﬁ’l‘ & ppegﬂ D‘”' ng

t he 3- hour ter-reac n phase reac pressure to 3.5
bar, which mrttie cattedrase mpaqﬂbreb e vdhmmtf ¥\2ahar 0 At dlis plessuceaienkly 40.6 gThe

experi ment therefore conti nued anple 13 0.24 g DMC cat al yst
was added tc® @den%mg ofnd . %g@myﬂemroeml%@gﬁﬁ%n@teredcmt IHPAFt 00 ppm DVC

catal ystyg r o lifie ﬂ{e?e?ﬁ%%g %ge&@?ﬁﬁe gféitgnfem V\ﬁﬂoﬂﬁﬁued %I&Q?Egnts of the

reactor were then strippe e stirrin 0O rpm and
whi | e passi nigpur laﬁexu@lactmrtp}mge rthe fe@ctot pm'ssu)'e dﬂpredaerilyem 3.5tHag vliclcont ent s of

t he reactor tirre furt t 60 under 100, nbar .
1W§1cate a complete 8eacztaivatlflon glte t{:le catalyst e expencment was therefore

discontinued.

15 Example 13
0.24 g DMC catalyst was added to 300.6 g of the product from Example 9,

containing 100 ppm DMC catalyst from its preparation, in a 10-liter autoclave.
The contents of the reactor were then stripped at 60 °C for 30 min, while stirring
(450 rpm) and while passing through nitrogen (50 ml/min). Thereafier, the

20  contents of the reactor were stirred for a further 90 min at 60 °C under 100 mbar.
Thereafler, the mixture was heated to 130 °C and a mixture of 3.3 g ethylene oxide
and 27.7 g propylene oxide was metered in. The pressure rose to 1.3 bar during
this operation. The subsequent activation of the DMC catalyst manifested itself
by an accelerated drop in pressure. When the activation of the catalyst had taken

25 plece, a mixture of 128.9 g ethylene oxide and 1,042.3 g propylene oxide was
metered into the autoclave with a constant metering rate of 601.1 g/hr. Aftera
total of 100 g alkylene oxide mixture (including the amount employed for
activation of the catalyst) had been metered, metering of 905.8 g polyol D was
started with a constant metering rate of 600 g/hr. When the metering in of the

30 alkylene oxide mixture had ended, the mixture was left to after-react for a further



Thereafter, the mxture was heated to 130 C and a mi xture of 3.3 g ethylene
oxide and 27.7 g propylene oxide was netered in. The pressure rose to 1.3
bar during _thj peration. The subsequent activation of the DMC catal yst
mani f est ed #?@%ﬁ§?(394§% accelerated drop in pressure. Wen the activation
of the catalyst had taken 25 place, a_ppxture of 128.9 g ethyl ene oxide and
1,042.3 g propylene oxide was netered into the autoclave with a constant
netering rate of 601.1 g/hr. After a total of 100 g al kyl ene oxi de m xture

(1 ncl uding anm | oyed for, —activation of,t at.al yst ad been
net er ed, mﬁ@?wﬁgaﬁﬁ%ﬁ%@élegg?%fWﬁsixgage&ﬁlpmg&y *ﬁﬁ?ﬁ é”&%ﬁ%%’&ﬂf met eri ng
rate of 6003ghfih. WeahatitRnEk@Aehd8xide patial fressdtk, Abteihiee fdxi e M Xt ure had
ended, the mxture was left to after-react for a further BM5S 05 1 030-US

-26- 105 ni diffarencgbetyeen e mAsinpin tactor meessure and thetessuiedhve} reachao C i n

fromthe ail PEeiel IR aFOEIEHEb Rt (P 68, BRC 0O BeuBbE S, o r ecsur o

| evel refchetbdudt whdes. i KOHYHe after-reacti on phase, was 1.06 bar. The OH
nunber of the 5 product was 63.3 ng KOH g. Exanple 14 0.24 g DMC cat al yst
was added to 300.8 g polyol C and 898.7 g polyol Din a 10- liter autoclave.

The content Q;ntl g4re€actor were then stripped at 60 C for 30 mn, 10 while
stirring (4%‘7ﬁ§—and whi | e passing through nitrogen (50 m/mn).

Ther eaf t er, Ot24ez DMUC eathlystofastddded 8o80008 gpelyel Stand808.7fwpolgolf i #&¢0- 90 mi n at
60 C wunder A 100 nbar. The m xture was then heated to 130 C and a m xture of

20.0 g et hjit&sutoslavae The gontenss of the seackyvste theristiipprd 8t Rt fud0imin, The

pressur enr 0S8.:t.Qy: i ! o) T {%ﬁﬁ t activation of
t he DI\/C?%ata 3l/1tse;g tl?ﬁ’gggg? esi@gﬂ.\@@ﬁggﬁgh{@%gagﬁ e g#@g in pressure.
When t he actlihemhfienthefcohteats afalicdegctor Wwark stiaded ford fucther 20 mikats0e"Cof 112. 3 ¢

et hyl ene oxi de and 950.6 g .propyl ene oxide was netered. into the autoclave
with a constBHF lﬁgt"ébqrna‘h? FHEET Wasigen 8?%?46 tovirdn Ctand ampdirend 2D &f t he

al kyl ene oxi ! [} - ter-react for a
LYo 3 Sl Sl Y el o i

3 bar during this operation. The subsequent activation of the DMC catalyst

15  manifested itself by an accelerated drop in pressure. When the activation of the
catalyst had taken place, a mixture of 112.3 g ethylene oxide and 950.6 g
propylene oxide was metered into the autoclave with a constant metering rate of
501 g/hr. When the metering in of the alkylene oxide mixture had ended, the
mixture was left to after-react for a further 40 min at 130 °C, and the product was

20  heated thoroughly at 130 °C ir vacuo for 30 min. The maximum alkylene oxide
partial pressure, determined from the difference between the maximum reactor
pressure, which in this case was reached shortly before activation of the catalyst,
and the pressure level reached at the end of the after-reaction phase, was 2.4 bar.
The OH number of the product was 63.2 mg KOH/g.

25
The test parameters and the test results of Examples 11 to 14 are summarized
below in Table II.



20 heated thoroughly at 130 C in vacuo for 30 min. The maxi num al kyl ene
oxide partial pressure, determned fromthe difference between the nmaxi num
reactor pr , [ in this case was reached shortly before activation
of the cat a@é#?g ladrgg'lﬁge pressure | evel reached at the end of the
after-reacti.on phase, was 2.4 bar. The70H nunber of the product was 63.2 ng
KOH g. 25 The test paraneters and the test results of Exanples 11 to 14 are
sumarized belowin Table Il. BM5 05 1 030-US 27 Table Il Conditioning
Tenp. Tine Catal yst OH # Max. PO ExanpleC ]Jmn] conc. Jnmg KOH g] parti al
press. mbar 11 yes 60 120 100 63.1 1.02 reaction reaction C-12 no 100
di sconti nued discontinued 13 yes 60TaBle 112 63.3 1.06 14* yes 60 120 100
63.2 2.4 * In this exanpl eonditn@mgnt ragt to Exanple 11, 3l the stafter
conpounds were Initfally Tenpl qdugae [ Nicadke 1eadwy ber onaxise Spart of
met eri ng of | t Beample epoxi fe.[°CLat|alimel] Coneemt r af i@EKON/g] abptidllpradhove i s
given with fespect tpb the end gdroduct fppadpl ¢ 15 10 0./41 gpadMC cpt al yst
was added tp 6661 6 gl pedl yol 6B ijn &010{11tmwo0 autoclévie. The 1mntents of the
reactor werg t%ﬁ hept edfup to {60 C ahd s}y ppgd festioB0 (m rreacidai | g stirring
(450 rpm aphd while passing thriough nitrogen (5Qispdntiphed) . d@®nwed Jor opyl ene
oxi de were phenlhddefdyssoit h®d rdacidr at 602C  The $essyre ridbe tof 0.6 bar
during thislprodadirb yesThe ¢hntieni2) t h00r eagt or63wer e It hen24tj rrled under

* In this example, in contrast to Example 11, all the starter compounds were

initially introduced into the reactor before the start of metering of the
5 epoxide.

Catalyst concentration in Table II above is given with respect to the end product.

Example 15
10 0.41 g DMC catalyst was added to 666.6 g polyol B in a 10-liter autoclave. The

contents of the reactor were then heated up to 60 °C and stripped for 30 min, while
stirring (450 rpm) and while passing through nitrogen (50 ml/min). 66.6 g
propylene oxide were then added to the reactor at 60 °C. The pressure rose to
0.6 bar during this procedure. The contents of the reactor were then stirred under
15  this pressure at 60 °C for a further 60 min. Thereafter, the mixture was heated to
130 °C, the pressure rising to 1.8 bar. The subsequent activation of the DMC
catalyst manifested itself by an accelerated drop in pressure. After activation of
the catalyst had taken place, a further 2,435.7 g propylene oxide were metered into
the autoclave with a constant 648.3 g/hr. After a total of 150 g propylene oxide
20  (including the amount employed for activation of the catalyst) had been metered,
metering of 831.2 g propylene glycol (containing 250 ppm water and 106 ppm
phosphoric acid) was sfarted with a constant metering rate of 250 g/hr. After the
end of the metering in of propylene oxide, the mixture was left to after-react for a
further 40 min at 130 °C, and the product was heated thoroughly at 130 °C in
25  vacuo for 30 min. The maximum propylene oxide partial pressure, determined

from the difference between the maximum reactor pressure and the pressure level



15 this pressure at 60 C for a further 60 nmin. Thereafter, the mixture was
heated to 130 C, the pressure rising to 1.8 bar. The subsequent activation

of the DMC l_y.s ifested itself by an accelerated drop in pressure.
After acti vmggﬁ(}f&(}qﬁg catal yst had taken place, a further 2,435.7 g

propyl ene oxide were netered into theogutoclave with a constant 648.3 g/ hr.
After a total of 150 g propyl ene oxide 20 (including the anmount enpl oyed for
activation of the catalyst) had been netered, netering of 831.2 g propyl ene

i th a conaraibefd B8l NEAHEMSir- BRGicl HhpSe asl 28 R L B8} MBS 0

of propyl engh®piodect wdaess4mahgKEOMgs | eft to after-react for a further 40
mn at 130 C, and the product was heated thoroughly at 130 C in 25 vacuo for
30 min. The naxinmum propyl ene oxide partial pressure, determined fromthe

di fference B 1k EolBd; reactor pressure and the pressure |evel BMS
05 1 030- US=2Z5- e end of the after-reaction phase, was 1.26
bar. The50H (Ui ®MOS catdlywe wasadded tonsss.84 pofydl® HCHI O-litdDaatelavel @he

(conparison) 5 0.41 t% DMC catal yst was added to 666.6 g.polyol Bin a
10-liter autSBleRteol hrdeacteinpverst benrstiirped add0oiC iy MvnwBie S8 at 130 C

for 30 mn, : 1§ ChE q]ﬂg- odMi i\ng r ;I!,ggrb i t.rogen (50
m/mn). 66.(2%11%?)3%@({ gdrll@g p(%g(ég% tﬁm@r t ergggdggd'ﬂ?gﬁ@he6§'§a 0 })vﬂén:eh a
nmet eri ng r atoxidef wateOthed laddeadt tobiie Ceactdduwitihg mbtering rate ioff @SOfg/hrhatsotat@unt  of

propyl ene oxjide, the pressur pse 10 internediately to, 1.5 bar, and the DMC
catal yst al )rié‘éﬂﬂﬂ 1he imeteing ioﬁ t'i’?ﬁ ?“BH%%Q,% prﬂBﬁE‘PF Reiles dhE ISISPE Sy an

accel er gped jficARediftcR! BSBY'bar, dnll HEDVD! SRASH d1Rady BEtR/atdd ifnuﬂhfshltﬁ{asg,’ 436.3 ¢
propyl ene oxide into“the autoclave with a constant™ netering rate of 648.3

g/ hr. After whithnznifested 319el§ byr apydceleeated idcp {n prekaé.ndt wae intemdednto enpl oyed
been. netered in, .neter of 15 831.07 ¢

For ecti val o oL AARecaahiest b hed heen IeLer 60 L0 et SHiro oLets, 2%
netering ratfetfingplle 8f 648.3 PR, IR AUBR1 b130'8 pFd RloxiREndl@Rhgline to a
value of 1.62 bar. The netering of propyl ene oxide and propyl ene glycol was
t heref ore  amount employed for activation of the catalyst) had been metered in, metering of
15  831.07 g propylene glycol (containing 250 ppm water) was started with a constant
metering rate of 250 g/hr. The pressure in the reactor rose rapidly to a value of
1.62 bar. The metering of propylene oxide and propylene glycol was therefore
interrupted. After an after-reaction phase of 50 min, the metering of propylene
oxide and propylene glycol was started again under a pressure of 0.48 bar with the
20 abovementioned metering rates. The reactor pressure rose significantly more
steeply than before to 1.8 bar, after which bbth metering streams were stopped
again. In the subsequent after-reaction phase of 70 min duration, the pressure
dropped slowly to 0.8 bar. At this point in time, a total of only 469 g propylene
oxide had been metered in, the experiment was discontinued.
25
Example 17
0.41 g DMC catalyst was added to 666.0 g of the product from Example 13,
containing 103 ppm DMC catalyst from its preparation, in a 10-liter autoclave.

The contents of the reactor were then heated up to 60 °C and stripped for 30 min,
30  while stirring (450 rpm) and while passing through nitrogen (50 ml/min). 66.6 g



interrupted. After an after-reaction phase of 50 nmin, the netering of
propyl ene oxide and propyl ene glycol was started again under a pressure of

0.48 bar w't venenti oned netering rates. The reactor pressure
rose signi fl%ﬂﬁ&/gwg’% steeply than before to 1.8 bar, after whi.ch both
metering streans were stopped again. Iy .the subsequent after-reaction phase

of 70 m n duration, the pressure dropped slowy to 0.8 bar. At this point
intime, atotal of only 469 g propylene oxide had been netered in, the

' ' | 5 I A o dded
6660 g of (HEPArACaRe HEE AR T e Rhclhy B of VTR BRRE IR Vet

fromits prepébatdwing this @eidliohi tTic cduieatl c\the reattoe wapatientssined unter r eact or
were then heated up to 60 C and stripped for 30 mn, 30 while stirring (450
rpm and whi e pesEieR) OnlonR fhither S9enin sthereafier.ihe magtuge yaghitehior 030- Us
-29- propyl epg aXifle EIE! BERo 39950 bhP FHRCsubSafileRl a&}vfaﬁgﬂgf RO Gnpeessur e
rose to 0.6 bar’duri'ng this operation. e contents of the reactor were

t hen sti 15 edcataight manifhsted jisedf by ae acdelbfteddfapr ingpréssuteh EWh&d thel activativer eaf t er
the m xture heated to . 130 C, the pressure rising tq,2.0 bar. The
subsequent lihe sxtalyst e teken vies 8 f@akl% %i@-%ﬁrnrmé?%wfi% giere mpgtered

accel erated g i € irvVak i 1 ad taken
pl ace, a furt %&CZ#E%%SJS&W?I o%ﬁg?liﬁk?%m%gé}nnaegﬁée%ppé(flgﬂ%géngnt ocl ave
with a constaxide nicluBing/ the .amifune empldyed dbr attividkion gofpthe patatyse) hask bebn

i ncluding the a nt enpl d for activationp of the al yst) had been
et or od, | NeUBFERD, SISO o 1950 GoRPRHEn BNeD] (QEARRE HER PP PR or and
10 106 pm pmqum?h&s_pﬁsﬁehci va$ bRke WiM 4 RosstaRRsdiaitg FlRd 6f bs@gtat e of 250

g/hr. Wien the netering in of the propylene oxide had ended, the m xture
was | eft to Wik éhe metecing finof shd propylene 28idaihad andad} GhCmizmte whelgft iduct was

finally heat t hor.ou at. 130 C,in.vacuo for 30 . mn. The I mum
propyl ene ox&geé'rff’éf?tf?ra?w"%]ﬂeés%%f’@? aaég&‘ﬁfr?@& t?‘?d’ﬁ?‘f‘}% v%ﬁsf&'éar”g(%eé‘t et ween
the nmaxi mum mheRmERTy 40186 SUNR vdRoABH36 Biin PTRS SttxEnbhBVRbpyI&RCHEE pdrtikne end of
the after-reacti on"phase, was 1.5 bar.
pressure, determined from the difference between the maximum reactor pressure
15 and the pressure level reached at the end of the after-reaction phase, was 1.5 bar.

The OH number of the product was 347.6 mg KOH/g.

Example 18
0.40 g DMC catalyst was added to 334.9 g of the product from Example 15,

20  containing 120 ppm DMC catalyst from its preparation, in a 10-liter autoclave.
The contents of the reactor were then heated up to 60 °C and stripped for 30 min,
while stirring (450 rpm) and while passing through nitrogen (50 ml/min). 333 g
propylene oxide were then added to the reactor at 60 °C. The pressure rose to
0.48 bar during this operation. The contents of the reactor were then stirred under

25  this pressure at 60 °C for a further 60 min. Thereafter, the mixture was heated to
130 °C, the pressure rising to 1.2 bar. The subsequent activation of the DMC
catalyst manifested itself by an accelerated drop in pressure. When the activation
of the catalyst had taken place, a further 2,763.1 g propylene oxide were metered
into the autoclave with a constant 703 g/hr. After a total of 75 g propylene oxide

30 (including the amount employed for activation of the catalyst) had been metered,



The OH nunber of the product was 347.6 ng KOH g. Exanple 18 0.40 g DMC

catal yst was added to 334.9 g of the product from Exanple 15, 20 contai ning
120 ppm DMC EMyg@ @_ its preparation, in a 10-liter autoclave. The
contents of t’ re then heated up to 60 C and stripped for 30 mn,
while stirring (450 rpn) and whil e passigng through nitrogen (50 m/mn).
33.3 g propylene oxide were then added to the reactor at 60 C. The pressure
rose to 0.48 bar during this operation. The contents of the reactor were

then stirre ! t

Thereafter, dmhmﬁgxoﬁﬁgrée)wv\gﬁ %@gt edgty &l ‘?@6‘88;’&{ %S"Oh s‘?gt;ereg%i g]l) ﬁé’ PFb 1.2
bar. The subp‘tm;plmic auid) waet startedofvith heoidviint meaterdgy mte of 26X ght. eWhehdled f by an
accel erated drop ssure., Wen, the_ ac q\’/\E}'Itll on of the cat %Fhst had t aken

in pr
place, a furPREFng 7 8% the Bopylsps Pude hadiendedadicemiutes, wep 1eftfp FliehEraght ocl ave
with a constaply Gfe0hinin A 196 € Aftf Mo ROutP s HInARY hEREq drGiGEf
(i ncluding the am)u(nt em;noye or&g:t F\?gt |uoﬁ“%fs tn‘tateyca%{a?yst) adai)een
met er ed, BVBITG°Q iD3@eldSTor 3(Bmlnetﬁne myxmius GHosylenepoxigy Ipartal gresswie,
(containing 0 te a 106 m_ph hoti c aC|d was star d with a
const ant et ‘%fﬂﬁgﬁﬁg hez‘ggfefff‘ﬁ? %Q‘WFSE t’?% axppyg, e ﬁ Rregfre AR Eli"’opyl ene
oxi de had engeurd %eﬂe’é&ﬂﬁdeatwﬁé eh&fo'f tﬂé)at?écrir%ctlbﬁ%hse fos (985 Wil hefe 20 m n
at 130 C, and the product was finally heated thoroughly at 5 130 C in vacuo
for 30 min. Ohenuneber ofithemroguct sae 36% 5 deg KOH/gal pressure, determined from
the difference between the maxi numreactor pressure and the pressure |evel
reached at the end of the after-reaction phase, was 0.85 bar. The OH nunber
of the prEduthe ¥&@s parhthelerSandChi test FQuithf FRampRAT BSTRS €8 SrdBeniafizé® st
results of ExanpleS 15 to 18 are summarized belowin Table Il11. Table I11

Condi t i oni ngbéewriplebledHp. Tinme Catal yst 013 # Max. PO [C] [nin] cone. [ny
KOR/ g] partial press.

Table 111
Conditioning
Example Temp. Time Catalyst OH # Max, PO
[°C1 [min) conc. [mg KOH/g] partial press.
[ppm] [bar]
15 yes 60 90 103 347.7 1.26
reaction reaction
C-16 Do ] ] 103 discontinued discontinued
17 yes 60 90 120 347.6 1.50
18 yes 60 90 110 348.5 0.85

15  Catalyst concentration in Table III above is given with respect to the end product.

Although the invention has been described in detail in the foregoing for the purpose
of illustration, it is to be understood that such detail is solely for that purpose and that
variations can be made therein by those skilled in the art without departing from the

20  spirit and scope of the invention except as it may be limited by the claims.



[ 'mbar 15 yes 60 90 103 347.7 1.26 C 16 no 103 reaction reaction

di sconti nued di scontinued 17 yes 60 90 120 347.6 1.50 18 yes 60 90 110

. 348.5 0. 85 SRt AbyEtsconcentration in Table |11 above is given with
respect to the end product. Although the invention has been described in
detail in the foregoing for the purpos&8l1-of illustration, it is to be
understood that such detail is solely for that purpose and that wvariations
can be nmade therein by those skilled in the art w thout departing fromthe

20 spirit angpLPRS A AIMED IRtENti on except as it nmay be limted by the
clains. BMSTU5 T 030-US -3I- WHAT IS CLAIMED IS: 1. A process for
condi ti oni ng doubl e netal cyanide catalysts, in which the double netal

i d tal yst dj. d i tin i 3 havir 5 OH
munber of f rm abioiesy Bt Seiaouns o Restlel i SR s R WAL o
products of douBleliRétaC@aRIATIMOPAAIPstd BrcaNdpetse@ i stagink\ediy BAQGEM at oms and

al kyl ene oxi des and/ or poly(ester) polyols and/or pol ycarbonate pol yols

and/ or  Rydr@Rynumbstof fromapeet T Weabonh)bmng KR @andacawrisigtaddiiond

derivatives [ re of .from . . b 8 ver a period
of from aboﬁ B@Rﬁ)&?ﬁ%{ gé’%{’ §u%({§313¥1%§ %gfﬁﬁmgfrg%@{rlg%ﬁ%@g%erneagorcg)? gl?(fom about 1
nmbar to aboudlkyléhdsiides add/of PolyRéses Epslyels and/dt pélytabéaane poliolswhdbei n t he
conditioning is carried out wunder an inert gas atnosphere. 15 3. The

process accopdraylated wglycerides apdéardivdroxplatedofatiy efidrleriyatives @bt ri ed out  under
an at mthert‘é‘ﬁﬁQﬁftﬂé?ﬁﬂ&n'a@ﬁ&tq@ﬁ) z?n&qt%kdh%}ea od%f fiom é,o%{g)cess for the
pol yether polyol s~ W 0

preparation 0 continuous metering Starter
conpound® andinatdsyéd ebeut @tiodssundenplessiiresdfifiven Bbdut d ahbdryts bbou2@0dandi t i oned
according to Caim1. 5. A continuous process for the preparation of

pol yet her polyols with

2. The process according to Claim 1, wherein the conditioning is carried out

under an inert gas atmosphere.

15 3. The process according to Claim 1, wherein the conditioning is carried out

under an atmosphere containing inert gas and alkylene oxide.

4. A process for the preparation of polyether polyols with continuous
metering of starter compounds and alkylene oxides, including the DMC catalyst

20  conditioned according to Claim 1.

5. A continuous process for the preparation of polyether polyols with
continuous metering of starter compounds, alkylene oxides and the DMC catalyst
conditioned according to Claim 2.

25
6. A process for the preparation of a polyether polyol, including the DMC
catalyst conditioned according to Claim 1, wherein the total amount of starter
compound employed for the preparation of the polyether polyols is already
present in the starting medium during the conditioning of the DMC catalyst.

30



conti nuous netering of starter conpounds, al kylene oxides and the DMC
catal yst conditioned according to Caim?2. 25 6. A process for the

pr epar ati on Qf pol yet her polyol, including the DMC catal yst conditioned
accordi ng t@%@ﬁiﬁrﬁ@'ﬁger ein the total anmount of starter conpound enpl oyed
for the preparation of the polyether pghyols is already present in the
starting nmediumduring the conditioning of the DMC catalyst. 30 BMS 05 1
030-US 32- 7. In a process for the preparation of polyurethane materi al s,
the inprov nt (1Sl i ncl udin I her pol.yQl ,made according to
the pr oces?r'Tgf éﬁgl 5 ?s @gg?eqr aa{atb(glo?a:fé%w%ba?%rggtﬁpél%’atrhgti on of

pol yur et hanemptsvefrieal compridéng inclRaR TN etlie? Polyos inade aedkrdidi; fothe pol yet her
pol yol nade according to the process of Claim5. 9. In a process for the
pr epar at i on Ps¢cepoPiflab fane materials, the 10 i nprovenent conpri sing

i ncl udi ng a pol yether polyol nade according to the process of Caim6.

5 8 In a process for the preparation of polyurethane materials, the
improvement comprising including a polyether polyol made according to the

process of Claim 5.

9. In a process for the preparation of polyurethane materials, the
10  improvement comprising including a polyether polyol made according to the

process of Claim 6.



