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havi ng active hydrogen atons, the preparation of polyether polyols
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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
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However, if short-chain polyether al cohols having OH nunbers of
greater than 200 ng KOH g are to be obtained, it is necessary to
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20pretreatment, herein referred to as "conditioning", alkylene

oxi des, such as e.g. propyl ene oxide and/or ethylene oxide, may be
present. If the conditi-oning is carried out in the presence of

al kyl ene oxides, the actual activationof the catalyst, which

mani fests itself by an accelerated drop in pressure in the reactor,
does not yet start in the conditioning phase. 25 The present
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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



30 gases at tenperatures of higher than 80C. The upper tenperature of
the - 7 - tenperature range suitable for this process is limted
only by the thermal stability of the starting nedium An inert
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which mamfests 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



If a further starter compound or a further starter conpound m xture
is to be fed to the reactor by the continuous starter conpound
‘metering process, its netering can be started when 10 to 60 w. % of
al kyl ene oxi de or al kyl ene oxi de m xture, based 10 on the anount of
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concgnt r at ed“}d/{lglg'elpg?% e%%%%ﬁn"ﬁé TG {ngg%rév%tg{og/il géégg#%ﬁ%a %ned
catal yst i s pieRphas byedtahplatlédensi noladas iTheianguprdpessrscesbich ked
above in _the absence of alkyl ene oxides, (?.nd i S tdhen fed to thet
reactor ilA t REVA{ALEOPSEOHREIATRSFE HsareRsgar IBIBI‘{‘?BTH B PR P PRI BKE FPEREss .
DMC cat al yst n3i6d} g@bRepHiddaid Gesfgilof tltheRiiC@ISoaIeQ0tRH B Tttiotot tee

invention are known 1n principle. As already nenti og&f, DMC cat al ysts
are used abowhosghisughghatie repeiiopmapiFressan s redily shyeh At MBEBPYRSIte By

pol yaddi ti on . I r RBMilNEe a&li ve
hydr ogen at on(%)fre ?éégy%l%gﬁ b%éb%quﬂ%él‘gl%g@ Jﬁ%{egﬁg%gg%gg , US- Ae 3 £5341
849 and US- At6hd58p9ThY mosgidincesetchmponsss baving/OHoawmehey of Somado SR ms
effect of,.ar tion in 1h an of L -hers
navi ng ¢ 8P HP PR PE HBitaE SBbEHbr iRl HRGkAORe ENIEIN Y
conventi onal pi&duptseyédvatnoizoulef weightysetries corpmiundd lsaving Zreewitinofi-activeal i

catal ysts. reover, base- sitive functjonal .groups, .suc for
exanpl e, ca'rvg@ﬁgﬂgm? ﬁﬁﬁ‘?@ﬂ‘?’léﬁ{a@%‘%"t‘&s’ Bl 5?%‘?%?@%%%@% 2% zed
al I cyl ene oxigle hg&tgkﬂh@a tri@ReEH@NE hiydbRfhted FAroidattribiTes alfahey St S,

ed e. g

whi ch are descri be . in US-A 5 470 813, EP-A 700 949, EP-A 743
093, EP-A 76Prquss sy oardeons by He confnugas §amis ORpres e rareeRecess:

furih _ , . ( . |
urt her myze ;ﬁas%%llhﬁ%uﬁ{ SEAHTRY H8ReeH batcH d¥ehd %tf;gﬁt@ UEbOpr¥pFeTitdens

an exception I'gh activity dnd Tender possi reparation of

pol yet her poliyoften esed gethy stagingaradiing.sbinenihe spielysl EBHECNINS PISHSor

| ess), so that it.| longer.: : £orh 080 gadcal yst

Fromtho fin Srdms oA L SRERRPRK dieRERALR Rp horh 00 S,

cat al ysts desiciiapbe approfiriicio TR0 14drtinginedinml foon traces af water pafbsedhher
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



25 havi ng a nunber-average nol ecul ar wei ght of greater than 500
g/ nol , al ongsi de a doubl e netal cyanide conmpound (e.g. zinc
hexacyanocobal tate(l11)) and an organic conplexing ligand (e.g.

tert-butanol). Sui tabl e al kyl ene Qi des are, for exanple,
et hyl ene oxi de, propyl ene oxide, 1,2- 30 and 2, 3-butyl ene oxi de and
styrene oxi de. Propyl ene oxide and ethylene oxide are - 10 -

preferably used, individua [ &S 1 I I i
oxi des are uieé‘quft‘ﬁ&?gg 5}1#%& %Ehgsrpggae:é%gélﬁﬁﬁg * Bg\ﬁ;h%fﬁi?%{rlg%{é@%
successi vel y of i stabngaaskunf the latter metering nmethod, the

pol yet her chai ns have bl ock structures. T in defined block
structures | AtIRE! PBiEdRIES V%’CSBPIHF%BL{E e?ﬁZ"?ﬁﬂIﬁ?ﬁ?‘I lgﬂfeoﬁ%ﬁj@\?g&%’ fris
5 necessary t0,£0dtd BGeF @B LisBoky B HRIsBfi}nedins! dht ehovoPeilnds in
together with or shortly before the end of the mter'?%?l()f theffé rst

al kyl ene 6xi ductiasesks coventionally 10 whifrte 38tyhebrsed ot (e 1R! FHAPLFIEES of
propyl ene oxi a [ i tdReRERY! ene oxi de
content are qu‘?g&el'r deﬁtr?gégé%ﬂﬁgﬁéhgﬁ% ock@g@h@ﬁgtot he pol yet her

pol yol s pr epamed®MGndatalyst &0adried bODespftinghediny. O coneeniptnmp calqgated

Further nononers which can be. c I Il zegh Wit I i Ry
this process "dhreshegHodhesmimt of%@t%%%g%’ q acttoild@g,%lpg%i/g&g% éllc?rg‘i?%es,
cyclic car bo%@&%e@ﬂ@eﬁ@ o @0 veti%e,dagel orlthe mmounts @f stsrtide sedivpeemplayeds- A
3,538,043, US-A 4,500, 704, USA 5,032,671 and US-A 6@%46,10(911 1ohich
Sui t abl e 1§t arernowkeGEsady borddefl &o tsfatahEbER R CRFIEIRTR IR
netering pro DUV cERTAMS] iR {th RRREGaste @00 i 8IPCL 0 t he

i nvention prgﬁgﬁg}éﬁegﬂ]ave feunct i&oﬁb?tal ities of from2 to 8. Exanples
are propyl ene glycol, ethylene glycol, diethylene glycol,

1, 2- but anedi Lo d@n pedl iés MeaiRkd ot graRedeRture of from
20pent anedi o?h?"ﬁ%%ﬁg‘f%go ﬂ%g%#g%tésd?%ﬁﬁz dqd%canediﬁg)lb, gl ycerol,
trinmet hyl ol profeMee0 °Cr prefdvbhpfrani2feC tp 6o G dyydisprisinglthe e pit fife

sucrose, hydroqyi none, pyrocatechol . r i bl ,

bi sphenolls}&, %@?%me‘%?ﬂ%ﬁg 8‘5%&7@41‘?%‘%%?9%%%@22561 I%EH %?a?g?fn%{@hyde

z'\a/gd phﬁngl Ordig%kbﬁﬁg i@%r@éral?l?eﬁﬁe@aﬁmymtm_ "h@lgtbe g%talmt-.cgnt@ilmlpg sty s |
rm ch bases. NMono-_or pol yami.nes_whic optLi She. oye

are et hyl enedngdime The sy Sﬁ?ﬁwﬁ%ﬁr’s@ﬁ\,\%%?o %a@o rﬂ’ina%nuﬁ%%ﬁ ¢ %sﬁlgf’?ue%@?

hexamet hyl ene&jrﬁ‘ﬂ%@@f hEERANSL AR Eng FirBhHAnalRii tieculation, the use of static
di et hyl enetriam™e; aniliné, piperazine, ,the isoners of

t ol uenedi am neizentbritielispeBENSVEes, PERISRAHORPHRENS of HUarRd: aoa, ¢ o

conpounds, ywhi ch.ar NQvEL QRS REEreR ke iRy Ading tSdidm can
Pol yester2 0I§?81h gorléethgglggfegﬁ’?a SI evag starter conpounds whjch are to

be metered i naleobé freeddirsh Jovomokrulat Weighttegnaticshish 268 YYchBY
initially introduced into the . | ‘ S8R BSePr epar ed,
for exanple, FY%IW“(?P@B?%’ES%?%Eég’%ﬁ?/lh?{ggagéc\sﬁ?gh%gﬁ&ﬁg é.t%g 12 car bon
atoms and pol ghgingGr alavalinds prfeftdy adrtiyd ditdbs]S 6 6avhng 2 to 12
carbon atons, preferably 2 to 6 carbon atons. Possi bl e dicarboxylic
acids are, for exanple: succinic acid, glutaric acid, adipic acid,

suberic agkd, THZeltAl 86w actiaRaGY heaBizdo tedgraneel afdrdnosytd WOLEI d,

dodecanedi carboxyli1 C acid, nmaleic acid, fur;r?ri @Cﬁnd, Bb&h IritﬁisaCi d,

i sopht hal i ¢ apreferatis 10@ el Rarery pardipgarly roferghdy CoHPdR?  Ct h¥

di carboxylic agi ' i ghe \chaHiad iy, 4,13 ta20i xture
%%c él.}r%g'?%lg}ag ﬁ&%ﬁr@gdﬂaﬁabﬁfed g g $tas _

wi th one anot her e free dicarboxylic acids, it .is also
possibl e to emplyf dlkgemeorddss basad pmiredimonnideiAring Tediemds ifParedes
such as e.g. dicarboxyliec,aci - i r Leqhed s
having 1 to 4“381%6358"1 ?roﬁge%frkgl(?g%g% %)%qéegdrdg%%%&%ﬁh@é? %ggs.

Di car boxylipc aehtthgipdfiice®nthtsifi theirnactgr tgthetagiivatiomtetppgeitgec TBEi d i n
rati os of amounts of, for exanple, 15 20-35 / 40-60 / 20-36 parts by
wt., and in particular adipic acid are preferably used. Exanpl es of



neopentyl gl ycol , 1, 10- decanedi ol , 1, 12- dodecanedi ol , gl ycerol, 20
trimet hyl ol propane and pentaerythritol. 1,2-Ethanediol, diethylene
glycol, 1,4- butanediol, 1,6-hexanediol, glycerol, trinethylol propane
or mxtures of at |east two of the diaqlgs nmentioned, in particular

m xtures of ethanediol, 1,4-butanediol and 1, 6-hexanediol, glycerol
and/or trinethylol propane, are preferably used. Polyester polyols
fromlactones,.e,.q. s;caprol.act . y.dr, l: g ids, 25
e.g. hydroxy%gﬁ?%g%oé%? gﬁ%nﬁ§§$§§§%@gpfga%%%%%£§gﬁ%€%§?%§#ﬁ§re be
enpl oyed. Foprepsuefdyathicntheftagof thepikyjens beide poivweoiam) is fridecatedgdibe ¢,

aromatic or aliphatic paqlycarboxylic ids and/ 0 ol [ ic acid
derivatives 4fC &WW&’%%Y%“EB far @g ClFR 1é§¥gs a%{gh%n%%)%&{

pol ycondensathaiuyhdRithe feabidindhikbire, Aredcion Renpdfhtpt eS a0 0ab 200 °C,
esterification catal g;% expediently in an ere of inert

s, t mosph

gases, -5 12but preferablisfrem g thied Golsing ¢hepsny rﬁ‘é ACTEAH O EMBSTRIYEP o'Shh
the nmelt at ] - >ferably 180 to 230
C, optionall %@%?I& u%lg c%ésgﬁ%@gr&gtﬁfiﬁﬁm hrgﬂtfjéeasi red acid and OH
nunbers are iR st@be campdunduoreefrthe sparief ermasupd prxtyre; if hbe d iy
KOH g, preferably |less,than. 2.5 K d .
prepar ati on [S‘tped@é(ggr?bﬁ he C%lﬁfnél??% ‘ciq%éetr %g%ngtr{lﬁ%rﬁ}ggﬁg%g’ gtgﬁaeéeﬁng ean
pol ycondensatye@prtad whbe 1aboseren dfutieder enjieroabliykeae omde mixorayhised

pressure and then under a pressuyre of |es han .50 ar,, ..nor ef ly
Ito 150 rBar ontthe gnout PEStAHRS & B‘Fn’%%‘ﬂfeégy t’%?nfé,ge troggeesft%%%fgﬁ] 0
30. Possibl e "J]%%txﬁft&rﬁd;]g%ﬁ R0 16 aleakMabScRiRundCor shirtee xarphumd hixtmes is

, lea

cadm um cobalt , zinc, antinony, magnesium titani um and tig
catal ysts i n préferablyrarossin sieh ghas afterdhepndod] {H%Eleﬁﬂn%@f e stagiey gompoun
However, the polycon | rgﬁ%» QicR!(indftde) GarCatilybteed
acids with pch‘V’l ﬁ?ﬁc&gﬁ%ﬁgﬁ‘s&i@ﬁﬁ% S ét})lg c}ir_r(i_ed O?.It in a ljiquid
phase in the jpreaciee e ddsited Dl sumber. oHowavarait iy ree ageiiato dlpghibss

e.g. benzene, tolue | ene_or chl ar By faet he
wat er of ‘PondBFfeaRs %ﬁhﬁ%ﬁ?éﬁ?ﬂp%ﬁ;&nﬁftﬁéﬁ ?‘%cg{ﬂlgg}? ) é?{rnﬁé&;}geti 0 %er R

di car boxylic @fﬁjﬂﬂr gesidvehinveowdhd pol yhydric al cohol to be chosen to
obtain a desired nunber, functionality and viscosity and the

al cohol functionality to be chosen can be determned in a sinple

manner by thelnpb%%gﬁ%rggﬂﬁglpy@gmﬁan bft’l@é?dmer pBeblsciae htdatresniodiibai ni ng
abl e

hydr oxyl roups are furthernore sui as starte 0 unds. whi ch
a¥¢ t oybeg met rgm@d chmpeds printved {prdie rEensraioR Q% %W&e&}ﬁ?ﬁcﬁwg? € to be
it al | Vod Nt podus Skl Pk B B30 RN aRRaL cofiResidl o the DMC

pol ycar bohat e ‘ _ _
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.



25 contai ni ng hydroxyl groups are those of the type known per se,
whi ch can be prepared e.g. by reaction of diols, such as

1, 2-propanedi ol, 1,4-butanediol, 1,6- hexanediol, diethylene glycol,
triethylene glycol, tetraethylene glycal_ oligotetranethylene glycol
and/ or ol i go-hexanet hyl ene glycol, with diaryl carbonates and/or

di al kyl carbonates, e.g. diphenyl carbonate, dinethyl carbonate and

a-cu- 30 bischlorof ar npt or .phosgene. .- 13 - ainst th .

backgr ound of PRESS et (b SprBup e ion et Polefifatels 6 tisaaver se
rating of fosigkdribedid Wi /035173 id AscemAbpbans peocedshtetnstved fn
materials fromregenerabl e sourcfgs is.also g‘%i ni ng increasin

i nport ance i PTeY5ES: patalysirmist glse by fod cppsingarsdy tra repcten aloagridealidentor t he

pol yuret hane 4, adush k¥rie RGP SHIrthib bldpodedh cbREnPREPBERIG e aiSHE
polyols is the addition of al kyl ene oxides on to hydroxyl at ed

triglycerbded.] toudhwics of penditionedrpitalyst iypiermed bt the caialyst conditioping
hydr oxyl at ed d;rr 9?&?81‘1;%}1'@ é‘iﬁgaesa% nbEbs A s G iR RAGH G W th
al kyl ene oxi des particu ar?y advant ageous y € process according
t o t he i nventreamor itHedunlly emntiyudh® palyettiedsiyol atdpemtion precdssas, for

exanple, fatt Ci no yl ester an of course also be

hydr oxyl at ed @?P&r%gg‘llcﬁ % Wéta@F Eére PIEDY %ﬁcﬂ@mtg(a)tottﬁ% VBRI 8.
The hydr oxy! a&8@ntif bghdigler iAdeseaiydhedtionyd MY ataBdtsfaé hiedaboes all for
derivatives can be either initial l% introduced into the reaction

vessel ad0t heheprsparating ofwalvaiher pAtydleby polyaddiioned atiglene oxie AT LTI as
starter co Wp%ﬂ%ﬁuﬁhg rﬂa@iﬁgia?tﬁvge@{ﬁyéﬁg@ﬁ BtofrsiSlR etn%wj\@mohﬁmbﬁﬁs.A Alghot he

starter conpounds or sta a can be enployed individually or
as m xtures. IAUB-AA4AEEY @ad US-5601 BAHR).cince tganiecof M LCriotadiets kas

aci ds can norgov b dded..to0. e .
starting rreditﬁ%]e%rg%t %Og ggﬁuﬁ%é%Qﬁen%%&gét‘lﬁ@g@&gﬁig@% tl%l:% hﬁ‘gg?ure
of : t Ihe {)r tes e rtt:miiﬁat/] edduibben bosds) he—_cﬁlwu a@do ?ﬁm Sjo?ipwteﬂ ywih thé e:o?k@tional
catalys o nmany types. of i,mpur S in rter._conppun

(1t or o) 5o TRAPARIER G AREYHET REP S RPN e A oy S e
condi ti oni Ng.sehfiN R FRAHGHH igkdupal HRR 3D fPElagipl ) Hartenylt NRcisdrar dreester
conpound (m xture) or the starting nmedjium can .thus be reduced to

mini mum i n nedgURsasEthstagd  B/H-geEyest iah@[%‘.e &B AIGHISR eTeapAnS pijact:

cat al yst dOESmﬁa%veEimt RALstsCHhRR e ®BARIel eV UB N YalyeB13, IEE-Ae700
starter conpound (mxture%ﬁeeven at h'aﬁh rati os of starter conpoun

d
(m xture) to HOkyAPehe7BxPPe Birat el 8%V Q O ERSGEVEr 88/1P310 ang WO
consistenfy [ty I Vit : i
amounts oY oot b4 BB s el ploncd thind BBy Ko, ap
pressures duréxegptionelly kigh bétvity and rohden paagiblerngeratpsinn of pelyetherapelyolgpat
ant i oxi dant s,

can opti.onally be. added to _t-he.5 lLyol s tal by
t he process a%eé%rod‘f %alysg C?%%n‘ifﬁv’@ﬁf%%o%?‘ T Ssﬁoﬁoggaft}sﬁ AR %@@r%gg%s%&
by themsel vestoeep@ftt bfied dayalysh fromthefinisieedwirdduct. Uk tairgies include the highly
i socyanat e-reactive conponents, wth or i ¢ _polyisocyanat es,
optional Iy i neifeDMC cyalysis HE@HB% m%%%%%%% nyv@éhia%ot%gam%g@x%tgerof
cat al yst s;sandy Qe LdteY-avérhdl HOEMNANRS 1R A8 igtdale han SUC B/ndd, Aorgpsideal |

stabilizers, and 1n this way serve as conponents of solid or foaned
pol yur et hane dawbter imgrad . cyExidrPrmgound (e.g. zinc hexacyanocobaltate(Il)} 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



Raw materi als enpl oyed 15 Catal yst for the al kyl ene oxi de addition
(DMC catal yst): Double netal cyanide catal yst made from zinc
hexacyanocobal tate, tert-butanol and pol ypropyl ene glycol having a
nunber - aver age nol ecul ar wei ght of 1,000 g/ nol; as described in EP-A
700 949. 20 Polyol A Trifunctional polyether of OH nunber 238,
obt ai ned by addition of propylene oxi de on to glycerol. PonoI B 25

Di f unct i onal Qergb? &4 Bﬁw 5';0 ' ¢ ‘B oﬂ kﬁgn

propyl ene oxP 0 bropy yco SP unctl Sial

pol yet her of tlﬂré cmumsbafetéréd mcdiﬁxan aaadnﬂxwradohutctesm&iﬁ Imrth@y@senéthﬂo oxi de
Prepar at] on BlrergarUR PELES BapUichd Brr FHBRYSR Byenet ChooeRapesced
oi | obtai nedaéfiRALARK keRISCEHh tﬁ@fyﬂé@és@ a8%kdng QnhefbventDn3howevls, itgont ent
of free fatty acids: 0.6 wt.% iodine nunpber: 117 g .iodine/ 100 g,

obtai ned 5 fpessssearpanitssoramions metsas pstarter campeimys fagether with o1 al | y
I ntroduced 'a%%iggagt%%ﬁe %Adaoﬁhé&ﬂg@g gof(}hé EQGBEyI@ﬁEl rmﬂt’)& and were

heated to 70 orm c acl 457.7°9 ogen 1;])erom de (as
a 50 %str en@teh‘brslﬂy,mur@ﬂhylnnwm@& 9t rhitveesalf pogyieng nxﬂzeélqiﬂ ylgmsy @idens

wer e now added .vi i The
bar L1 cul ar ngaros b erRleREB- 8 cofi SN AntEh o B bbbl o RS, [0
formc acid p&srétharpoly%ﬂstl&epaaetdmnmm4@fo 100€/% bAgtimagrQH end giohe r eact i on

m xture was left to after-react for 1 hour at 70 C and was t hen
heated f&% 4 hours at the reflux tenperature (105 C). The oxirane

oxygen cont eP{mH@%m(ﬁleéﬂs »v&ch/ean@‘etc%olsrﬂﬂenmtvﬂﬂ; Anderérikardyatlisf or m c
acid had been distilled of t he product was heated thoroughlé for 3

hours at 110pcessdes for egsar@glgdﬁ@tow, Ipctidsaracidpmbydniges, splis cagfon

hyd | at ed IKfh oD
T i s Ve e R e s

pol on Ain a&,%ﬁﬁllmndé[&w%ﬁelﬂwhe 20 contents of the reactor were

t hen hea g\ﬂ up to 60 C and stripped for 30 mn, while stirring (450

rpm and ile passing through nitrogen (50 n1/m' n). The contents
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. FExamples are propylene glycol, ethylene giycol,
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



of the reactor were then stirred at 60 C under 100 nmbar for a further
60 mn. Thereafter, the m xture was heated to 130 C and 80 g

propyl ene oxi de were added to the reactor wwth a netering rate of 200
g/ hr, the pressure rising to 1.2 bar. -25-The subsequent activation of
the DMC catal yst manifested itself by an accelerated drop in
pressure. After activation of the catal yst had taken place, a further
4,484.8 g pr | ah1E 26 Sl Wetrhetéred
constant 1, 03?Wg$ﬁf?£%lg§evg§f%t a ]ggsgf%gﬂ%%éagﬁﬁﬁgh g%(éietge i

(i ncl udi ng t e cemtumbshe wp|stayéng fodiaaehicly atd nbofnitidly Biodiepd tiptonag

been netered, terin 46 0 I i

ppm wat er) \/\é%agg?lbﬁség' meﬁe 3%c§%g{%é%fgé{’rrt§€g?%%g’q{mﬁgpé%%a@%ﬂg%x@g. 75
gl hlr. AL t fer acidethabingf2 2(5?chﬁﬁfcmpatbliamané@g@&zygﬁmtalwmmgprgﬁeabmm
enpl oyed for _activation of the catalyst een neter .09
of 639.3 § glhpwBe t(’c%t%h‘r‘?n@”??ﬂ@é%ﬁéw:gtt&ga 0%‘53%54% gﬁ{?g‘%}ﬁgri c
aci d) was st ahdadx\id Reds W8 SoR kaBlee kiidethi¢ atid, lutdicr adid gadipic d,er

the end of the nmetering in of 5 propylene oxide, the xture was,. | eft
to after-reastbdrisr aciflyr taelpic23agin agbagigo esidangesan Iﬁf%‘ﬂﬁ? V\%’é‘;’

heat ed t hor o%gé%&ﬁ%}@& -% ia@id"ﬂﬁl&é‘i’c 588, ﬁ%aﬂ’h %cid]'?gﬂlg@e(my’r@swwbene

oxide partial pressure, deternined fromthe difference between the
mexi mum r eactasid prdessaphthaklio deitih elnpthissentest, |ty dicatbesditearidst canhee vl of
the after-reaction phas was_ 1.4 .bar. The OH n er h ole Mot
was 10 234 3 erKﬁﬁﬂ&“@i’a%ll% % MG W &ita ystlﬁ%/\t/%&sd giag%d to
750. 9 g pol ydlicafbdxplie adids, it ietlsapbaitlaveemplop thontrespendafy dihebeoxsdict or

were then heated up to 60 C and stripped for 30 m i]e

stirring (450%MrvaREswiich &S 5 ﬁ}cﬁr@o‘?ﬁ}c&y %P?‘r@@’@ﬁ\g?eﬁ{?fsrﬁ%/sa%%‘ﬂs

The contents 1ol LNeJ 2EHBH WRECor! NEALSIIE REM Ahy@Rles: Dic@box 0 avidar

for a further 30°mn. Thereafter, the m xture was heatede 130 and
e

80 g propyl ereixbxesie swesinicaglterc eryl adipic peigén Bitiogpf iR teiF R REe
of 250 g/ bfic{]%ep%@%%w -]’56 ?bx@@b%gvt.l-agd zx?iaartizﬁl@r SUPIR GRIPAE preferably

activatio catalyst nmanifésted itself by an accelerated 20
drop in pressuseé. EAfhples atdi wad poyhwirictateohelatasd sthanerigh dighdeoptlecos, a

further 4,484 r | ene Qx| de. d | 1 he =lhilaves.
wth a constaht- dladgrpmelphefintipfl LS HELAE S MAGRGE

(i ncluding t hegtaqeaient enpheyndedicl ac-metayl-bb-pefitatddéolcat dlbyksegnadiad,
been netered, neterjng of 46 opyl.ene gl Qntai ning 7 m
wat er) was st%ﬁOPé‘HYWX%ﬂlsa coﬂg'tog‘{?g%\gfogri ggyggi"géc%g%gﬁogz. 35 T
After a tgfal ol daGpibpRioRd ?&ﬁa&iﬂhﬂﬁl.( i I Etdhétol] Misttabme nglywipl ¢y ed
for activation of the catalyst) had been netered, netering of. g?ré).G g
gl ycerol ( conbethnsding DEdesarss >vﬁY@F°1aHHnef®IB]§¥ﬁpﬁﬁ%§b%ﬁl%sa?(fla yeaths
started with gL 8?&{[6?&3515 Irmén%hag élé %Eﬁicﬁlﬁr hofxtures @F Rihankidlen 4tdveanedid] of

propy :

the metering in o ene oxi the mxture was left to q
after-react faid d,6-bexahetiol] ghyserol aandiogorigetindplpieganen e mEEEblWAEd-

heat ed thoroughly at 13 i a_for 1 2 dcipdm
propyl ene oxi g@y%%?rtﬁo Oqi)%g%sq ﬁ%ltgt?egﬁ%%'egr %lgpgoelgatﬁeéﬁptﬁ%demﬁﬁ E‘bg}rﬁelﬁ))ée

bet ween the nexi Mdweagbieracidrad hydoxpmdid dvid, spefothemarebesmpleyshed
at the end of the after-reaction phase, was 1.65 bar. The OH nunber
of the product was 234.9 ng KOH g.

For preparation of such polyester polyols, the organic, aromatic or aliphatic
polycarboxylic acids andfor 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,



5 Exanple 3 0.39 g DMC catal yst was added to 751 g polyol Ain a
10-liter autoclave. The contents of the reactor were then heated up
to 60C and stripped for 30 mn, while stirring (450 rpm and while
passi ng through nitrogen (50 m/mn). .Thereafter, 10 the m xture was
heated to 130 C and 80 g propyl ene oxide were added to the reactor
with a netering rate of 250 g/ hr, the pressure rising to 0.8 bar. The
subsequent aﬁﬁéhvﬁte'goﬂm%fgeﬁ, *B@h% £3bR 48 bisI RNt Slied tehipdRinfredd FBiin
accelerated drop inm preSsdre. After activation of the catalyst had
taken pl ace, 180t@B®h#:, paefagilydsg tp2oph T cxptiomliydmdoieduqed thogseires Hitid

t he autocl av ns t 0

pr opyl ene ox?lae\,\éeﬂr% ‘gi’ﬂh%éﬁhnél%gokguag regé%%fj'oye %rn ﬁug%%ligh{e%ragig?e the
cat al yst) haghde@maROa/gthrefembBriessghanf2. SHugK QHligpy| ene gl ycol
(containing 750 ppmwater) was started with a constant netering rate
of 22.75 3/ hr. After a total of 250 g propyl ene oxide (including the

amount enpl oygd, prHTer?éat pMPhlaeh Qfockste thaleabyBdation aflixheens nmbjected to
nmet eri ng of 640 ag}pycerol (contal ning 2,000 ppm wat er, and 75 Q pm

phosphori ¢ amOhoCOWQS aet bg ahmwe&tl@mﬁramram@ﬁ spdergopgglgresurg £ad 5

g/ hr. After then acid

m xture was Itrg%l[ {nfezsagrﬁ-?? ggltgtgsr %?5% g E%r@&%%?gﬁggtm g%(%r C, aﬁcé t he
product was hmaﬁ)edoﬁﬂmn 80 g:mq; pa&fexi@@ 4Cte ﬁO vawblefez;tenﬁgatmnwataim@ are,

maxi mum pr.opyl) ene oxi de par ial pr te
di ffer enEi BEZEWE% e ‘AR R r%"ﬁ"gg%a t Ziﬁ?esélgarog él?e%f uhgﬁléasnslﬁfle
| evel reac hecanatuntoa@lysﬁdn tHe fohe ofifileails, head bkidas plhraste], salta.s Howegerpthe .
The OH nunber of the product was, 235.
0.39 g DVC cawehicpadengation aofy dEpriaic7en %P%%ﬁo%g‘yhc’ i ar?lcg ‘i’b‘Ex Pﬁgl?y%m
aut ocl ave. Tr’h@co‘?@@c@ﬁ"&ﬁo Bt cstrﬁé‘d 6&@&&9&111%!1@56&15‘% pedsehRRIdilaént24hdlr
while stirring (450 rpn) and while_ passing through nitrogen (50
m/min). The etniningt ageols, W et bINZARS: dOpRen X5leae joF calprafensgyecior
under 10 m xt ure was

Q 470 Olfelaog:% 8@%%\%&&%‘% chrcféﬁééﬁﬁn by BELREHE Blsrilldildg.

heated to 13 propyl ene oxide were added to the reactor
with a netering rate of 250 g/ hr, the pressure rising to 1.4 bar. The

subsequent act, v of th t

accel er at ed 3’\[15’1{ ?10 ?%%fgﬁff i‘C%@g“§c1¥. vaiﬁgrfh g@@ﬂga%ogfd f)y?%ﬁs‘%gg
taken place, @htditir4 hawsirdd 484. Qurgbepy (ﬁmchemzéztpmndevmﬁy 1m1drmeerab@h<plnto
t he autocl ave vmthacoq]ﬁ %t 1, 3 /hr Af.ter . %annef:

propyl ene oxi fBCHanARYY (RibFFOOHE n 68933 Eme '\Vat? on

cat al yst)qdradgegn, wrtser ed, netering of 46 g propyl ene egcoI
(containing 750 ppmwater) was started wwth a constant netering rate
of 22.75 g/hr. After a total of 250 g propylene oxide (including the
anount enpl oyg i b ! drhdmons sigmn, e aried,
netering of 64 %yéaggqngfcégrcé i(r{gﬂokn?a?rﬁ?ﬁ é}g %00 ppm wat er and_75_p
phosphori c acccdi)pcmaés whahtae@tovbetmef&redmfr@ﬁﬂlﬂm @Htﬁ@ngé‘%e«g‘%‘f’h@ ?”5
g/h. After th t he t o ne re
hes 16ft to af BF Pk Ry BTG S, 18 RagRECRGHnT EBRIAe peliiethatts
product vwas heaft€aing ngﬂmghgmups ark3Bo€ ofhihe dgpeokicom BE s rwhic’m@an be
maxi mum pr opyl ene part.

d d
di f f erence bePW‘B@ﬁ&)XI e OpRd %Ofﬁé‘ﬁ%%ﬁélg?%igﬁgééwﬂo ﬁ% %@tg‘g@éiu‘{]gl 6-

| evel reachedpaglantdis, dﬂénet heycaf, tmea—maet glm],ptm&s:hylmcs dly@b dbigo-
The OH nunber of the product was 236.0
tetramethylene glycol and/or ohgo-hexamsthy ene glycol with diaryl carbonates

and/or dialkyl carbonates, e.g. diphenyl carbonate, dimethyl carbonate and o-c-

30  bischloroformates or phosgene.



Exanple 5 25 0.39 g DMC catal yst was added to 754 g polyol Ain a
10-liter autoclave. The contents of the reactor were then stripped at
20 Cfor 30 mn, while stirring (450 rpm and whil e passing through
nitrogen (50 m/mn). The contents ofi3t-he reactor were then stirred
at 200 under 100 nmbar for a further 114 mn. Thereafter, the m xture
was heated to 130C and 80 g propyl ene oxide were added to the reactor
3ﬁ vm'tB a netering rate of 250 g/ hr, the pressure rising to 1.7 bar.
The subsequent - 19 - activation of the DMC catal yst i

it se: f byhaggg,-ﬁgt%@mkgﬁudi ofthe seapriy s @P‘é@chﬂ?ltcgltrfe %Jtr?e\s} gﬁ‘? g’r‘? %gﬁe
catal yst had™taken place, a further 9 £0p§ remenaxiale e
metered i nt tinBeolafpEHE FaR OYPFTALS A 88‘%{’5@%3’_{1%37 gi/y_hr After .a total
of 100 g pr g&é{g&?ﬁe %ﬁlggsl i a{)§z;| palhing itdreasgoimportangs| By Ry PregFet
activation e catal yst) had been tryTEORE pgibafty 46 1Be g
propyl eng glpylyols Wbdna@iwfﬂﬁef@dﬂﬁﬁm@ [“\?gss étfﬁgg \gy }é a%tﬁ?/
constant netering ra f Eddividr & allayl¢rst axlideg fonig | ene
oxi de (i ncl Gﬂ?ﬂqba%?ﬂg%glﬁ%ﬁog%éﬁlt%ed for ackaié\aat& n8f of %?dx%ﬁgatle&st)
had been metgpeekridest eudhngs, ofor 689MPley }Q’Id%‘él i (Seg‘int aining 2,000 ppm
wat er and 75 ppmdohgsplgori Cta@% qgmm@tcaﬁt&draab&ﬂl \aitlc@ﬁ@?@ntox}@s
metering ratiepeseedy 9% 5 SPFh S FOPPY RS end of th rrete[c.ioggo'ﬂgrpt{?y
propyl GQEOOééa?@cuéérﬂﬁdmagwwy\mtﬁeair@ces%aca?ﬁdé}&@g&‘ VEorta tfurt er 33
mn at , and the product was_hgat Lrekkyi aters 86n & ¢qvragacuo
for 30 mo. aidderivelingsns c?ﬁyfoér‘féa%él’dtg%%érlt@i al p_r}eflss re, deternjned
fromthe differe %Wé‘l@@&@&@m@niimW@am@?méméé%ﬂ‘reémﬁ’ﬂﬁo?he
pressure | evB° Pedthed at the end of th ta%%g&- LRkl ARed Banitasier Was
1.1 bar. Theh@mmmmwc&vﬁ@%\@g& X“’%ﬁ%e Y%y KOH g. Ex npl.e. 6
(conparison') aj 3?1&%?]11%&8&1?4 %ﬁ&tio\f!a&s@ddemetsiﬁrﬁi@mgdlﬁ}mp&fﬁg‘lt A% n a
10-1iter aut uiidbe € contents of the yeact Or o VB lﬁtngqﬁicﬁtﬁlgﬂaﬁ@gj at
130 C for 30 yghctor cohtituuslyi 3Sr$t$4’g3f2:@mé)ﬂ‘§(5{sr%ﬁ‘gaﬂd vl\ﬁl e passing
through nitrogen (50 m/mn). 80 g propyl ene oxide were then added to

o]
t he reactlér a’?laSPSO Cwith a netering rate of 250 g/ hr. The catal yst
al ready activated after netering of 30 g propyl ene oxide (nmaxi mum

pressure reached: 0.5 bar), ich j ] it Saifoyoy imtividedly| asragt ed
drop in presshll éhe siptes cOFPOR tcirdsﬁag@rm {nﬁgﬁggrt‘al ygitp Orﬁd t aken

, a
further 4,484, §m% 5 AP Yheaes CKitdeSotemennet e?gé%rci%tla‘o%gﬁ‘éma%?déi‘%gve

with a constant 87 g/hr. After a total QIQ%BOgthQrsQ@Mh fe:domm, s
(i ncl udi ng t heormopembe efgadoipether %?méc(iofn\PgFl?%n of "the cat ai‘gyst) had

been netered, ,meteri.ng-§fgoAa: ropyl ene glycol (containing 750 ppm
0f1925R.Pr OPYy gly g pp
wat er) wad? stg?SP%%Edvhnt élag constant metering rate of 22.75 g/hr. After
a total of 250 g propyl ene oxide (including the anount ‘enﬂﬁ%yed@w
activation of 30 thealcf‘é‘ét%}cyo%ttﬂe ﬂ}@&nbi%%htiﬁﬁﬁsetme@bdumsenslwgy teeMy g
gl ycerol (cont& Ay ixture) or in the
catalyst to many types of impurities in the starter compound (Ixfur
starting medium which can be achieved by the conditioning, Involved purification

. . . be
25  operations on the starter compound (mixture) or the starting medjum can thus

es, or avoided entirely. For example, the DMC

reduced to a minimum in many cas
arter compound

catalyst does not react particularly sensitively to water in the st

even at high ratios of starter compound (mixture} 10 alkyl
the consistently high catalyst activity even at

) ene oxide in
(mixture

the educt stream metered in;




- 20 - 2,000 ppmwater and 75 ppm phosphoric acid) was started with a
constant nmetering rate of 177.5 g/hr. After the end of the netering
in of propylene oxide, the m xture was left to after-react for a
further 30 nmat 130 C, and the produgt. was heated thoroughly at 130
C in vacuo for 30 nm The maxi mum propyl ene 5 oxide partial pressure,
determ ned fromthe difference between the maxi num reactor press}ure
and the pressure |level reached, at . the. : hewadlk@end @ddd pwtia
phase, was Blagigellydew m%m@—?r}erﬂ?@@ m%ﬁ I%ﬁ%&fo%uct vvaf 235.6 ng KOH g.
Exanple 10 0. 3 Ja gatalMst. was added to 750.6 g polyol Ain a
10-1iter aut’8&'ave. The contents of the reactor were then stripped at
60 Cfor 30 M while stirring (450 rpm and while passijg% t hr ough
nitrogen (50 m/mn). 80 o Bropykengioidads, wer eptidretly dgorided 40 ¢
reactor at 6HUGERPEHES vetering rate of 250 %?'mt.'l'he pressure rose to
0.7 bar giuripalgoltsBb&imbbmh@mpceﬁhéc@m%ﬁtt@" “TRE reactor were 15
than stirred Under this pressure at 60 C for a further 90 mm
Thereafter, the m xture was heated to 130 C, the, res.sbllr%e Etim | /Gt O
2. 15 bar. T%e?ug.gi%%% rBdtady'By hemsdies arepbvEaly 4t IR A T est ed
itself by anacceélerated drop in pr.&sg%ﬁcgg{ ; &yAaick,v@dtioanlyof thhe
cat al yst hadsdegkete-1sreive, CORPPRFYH Yy . propyl ene oxiaia wer e
metered into the auf 3&3@( 28lntd iBOMStmAeknd oB atglype  andf QAL H P ot al
of 100 g pr dPp§FBHe" oxI ;j}i Acl udi ng the anp ntmﬁr{%@égg o @bmponents
activatign ofrthérexddisitved, )asmwib\%ﬁbl 2ABY " et ering of 46 g

propyl ene gl yco]., (cont aini PRiAeter) was started with a

const ant mt%ﬂsPhﬁg?g?@e%Pblg%e@%/hr. After a total of 250 g

propyl ene oxi de (including the am)m%géyed for activation of the
catal yst) had been netered, nmetering of 639.3 g glycerol (containing
25 2,000 ppmwater and 75 ppm phosphoric acid) was started with a
_cons]Eant malt RoividateRhR cpldved 5 g/ hr. After the end of the ][reteri ng
in of propy I de, e mxture wnas t Jdfgr-react for a
further 24 nﬂat:dystiwh@,au%@et%é&e&d\é%ﬁ%{6;\/\1\5/&1(5: c%gg e)g t.hor oug I gt 130
C in vacuo fﬁlj g@ n[;@'t%.c ?}Q@e Mymammimxmaawbéﬁ%ﬁ "El? &%ure,
determined fISHYTAe difference bet ween, t he naxi laz wéikht off 16@0t Or
pressure and shbeolypeysereslyedt SpVipgEHEGY AT “tHe end of t he
~after-reactio has ; 5 g49The OH nunber of the product was
236.2 ny KO—V%‘.“ ]Eﬁ%l%f%@%%ggr%gﬁ son) 5 0.541 g DMC catal yst was
added to 749.8 g polyol Ain a 10-liter autoclave. The contents of

t he reactoqr51 \!\‘g&;ltpgen stripped at 130 C for 30 mn, while stirring
(450 rpm2n ?Y‘& passing through nitrogen, ( m, /.m n

propyl ene oxi ;cglatlﬁﬂybﬂ@&idéﬂ)}i@mhﬁezﬁ%éﬁawgg? aﬁé‘g]@ é\ﬂr a;Qne
netering rate of 250 g/ hr. The catal yst already activated after

met eri ng of B&igem@(ﬁgl'@?@' oxi de (maxi mum 10 pressure reached: 0.65
bar), which manifested itself by an accelerated drop in pressure.
After activation of the catalyst had taken place, a further 4,484.8 g
propyl ene oxi @elyskBe netered into.the autocl ave?iﬂp\é\jaégifa g ﬁg}%}g%eul 087
g/ hr. After a_t.otal OPDYnetee 264 ictiirEd e | 187 nt
enpl oyed #ér Qd%n\g/té\cfn%%&g%?ﬁg catal yst) had been netered, metering
of 46.2 g propyidena tgbspyleng glvedlai ni ng 15 750 ppm water) was started
with a constant netering rate of 22.75 g/hr. After a total of 250 g
propyl ene oxi de (including the amount enployed for activation of the
catal yst) had m@et ered, netering of 640.0 g glycerol (containing

nal polyether of OH number 56, obtained by addition of propylene
otic acid.

Trifunctio

30 oxide on to glycerol. Polyol C contained 200 ppm phosph



1,000 ppm water and 75 ppm phosphoric acid) was started with a
constant nmetering rate of 177.5 g/hr. After the end of the netering
in of propylene oxide, 20 the mxture was left to after-react for a
further 39 nin at 130 C, and the product was heated thoroughly at 130
Cin vacuo for 30 nmin. The naxi num propytene oxide partial pressure,
determ ned fromthe difference between the maxi numreactor pressure
and the pressure | evel reached at the end of the after-reaction
phase, was 0.7 bar. The OH nunber of the product was 235.5 ng KOH g.

25 Exanple 9 I t _was .added t 4999po|onA|na
10 | autocla¥ eePaﬁé‘g’c%g% %%3{?1%65?‘33:06 @Plyo E then stripped at 20
C for 15 ni n3,080gh&peséedroili obguifediStons POFrapasdd (dridieagidsaitery: 0. himolgh
nitrogen (50 m/min 30 Thereafter the m xture was.,h ed to. 130 C
and 80 g propyrtenet )85?‘? 40y i 010 Wolg, i00e pEheR o F BB g obping
netering fat goRfcanth m/o&esél NEHREESS & mhh P ivide indially IntRRbeediR® a
subsequent activation of the DVC catal yst nanifested itself b

accel erated dlsypflask Upﬁ@mﬁ‘%eﬂlﬂflﬁ@l)hﬁé end/weredgated tor10e'Ce 3t Arhes nW&d

t ak |

the. auT bot avicipidis Tk nidEielhoRIORKL 305, GpE e, IR ALGT Lo

total of 100cgpefum @ pyhad pmtmns weremowcdddet] vig twhédropping rﬁ.tnnehphfwnbér
tivat f t. d f

sct vaton o b el Yok e boen et s B LA

const ant 1get @rididadi@peitioh. Rﬁeﬂ@dﬁidﬂ of Afetlgst partivattad re@éﬁo&&&xglr@W@ﬁW ene
oxi de (including the anpunt ed for activati (%n of th

catal yst) hadefb@eferreg:fay! }'“PPY a Wi Crisdavesiipen heatsd %‘Ifgh%“%‘)atél?eyr&g?’bl
(contai ni ng 2. 000, 1M ¥ Tﬁ@Qm?a%eBW%eaQ@ﬁteﬂit%ds@ (G ivitls WAReSthar t ed

at a constant terlng rate of h. After the end of _the
netering in ofatgyeapyiresediordis, aCldH’@dﬂ?chiﬁtéled/ﬁﬁ" iheprodugt wasthspted eact

for a further 1)@?51 148 Sarf JER

t hor oughl y aghoig%@g]tlbgg\]}ég%o% ntdglg ﬁ{eg‘q*é%ﬁe maxi %?nb%%/%pyl gﬁfel

oxi de pansi althghydssuytated rdpdseedoihwes T49RmE KOWef dndrisncd ryabae®es t he
maxi mum reactgf{jrggl re and the pressure | evel reached at the end of
the after-readdti %Bﬂ—ﬁ was 1.12 bar. The OH nunber of the product
was 238.2 ng KOH g. 20 Exarrple 10 0.36 g DMC catal yst was added to
750.1 g of the product fromExanple 9 in a 10 | autocl ave. The
contents of tE@mHdaLtor were then stripped at 20 C for 15 nin, while

stirring (45Q foambnanehibitheis RagRit8g50 %g@whAm § 1056 aBEave. /Then) .
Thereafter, the m xture was heated to 0 C and 80 g prop Iene“ﬁ&

oxi de wer28 addeients of theaeaciaactest thap heptedutndp A oC rad @“BPedeB YR
pressure 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 propylenc 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



rising to 2.0 bar. The subsequent activation of the DMC catalyst

mani fested itself by an accelerated drop in pressure. After
activation of the catalyst had taken place, a further 4484.9 ¢

propyl ene oxide were metered into the autoclave at a constant
nmetering rate of 1087 g/h. After a total™ of 100 g 30 propyl ene oxide
(i ncluding the anount enployed for activation of the catal yst) had
been netered in, the metering in of 46.1 g propylene glycol - 23 -
(cont ai ni ng msﬂﬁﬁéﬁﬁwdme¢¥EMﬁ§ﬁ§ﬂﬁﬁ§%aP&WYEmééﬁéﬁQﬁ@ugﬁggﬁﬁﬁﬁmwate of

22.75 g/h. Aflter %ﬂ% ' Wale ' t he
anount enpl o@%@we?rf%g%%ﬁ\i}%ﬁ %ﬁﬂ%%t%i% cgf% g%y@g&géﬁgggggfn@g gré(;d in,
t7 ge met eL | ng%]llycprmlf(ccﬁﬁﬁnﬁlgg,@lowermtex(mdﬂﬁ@'pmjmsmoﬁceciébwwﬁm and
ppm phosphori c aci 5 .st t const ant...neteri.ng rate of
17778 e Pt ot el fhel e P g B e e % e
mxture vas hehjleddoald, dehnast wholefiao bfirtroan fdQ faidieras ndidet B0 °and
the product was finally heated thorough at 130 C ipn vac for 30

|
mn. The maxifihe progpsiivasdessd H’é‘%‘é}fﬂﬁiaéiglopope’gé’ﬁf@, foagq Bithi ¥&d from

the differen %x'mﬁx% he HTpERaAE, Hetehinkd BSHUNS dEREnbHE
pressure Ievgﬁ Feac egyat ct’he end of the gfet elr-reaction p%gse, was

1_12 bar. Theet@eemheriaxingtm réaetopprseiyes andldhe prasure Il kerked. ot tieend est
el ow 1 1 Tanpenp MeriEakioh Bhifle) ga0he P TR Bt il bt fochbWRY | 26

bel ow i n Tabf ndi onl ng
10 2353 mg KOH/g.

Example 2
0.39 g DMC catalyst was added to 750.9 g polyol A in a 10-liter autoclave. The

contents of the reactor were then heated up to 60 °C and stripped for 30 min, while
15  stimming (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



Tenp. 1C] Time [mm] Catal yst conc. [PP011 Water in glycerol |PP1111

OH # [ng KOH g) Max. PO partial press. [bar] 1 yes 60 90 65 2,000
235.3 1.4 2 yes 60

17 -

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 1.65 bar, The OH number of the product was
234.9 mg KOH/g.

Example 3
0.39 g DMC catalyst was added to 751 g polyol A 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 tpm) and while passing through nitrogen (50 ml/min). Thereafter,

10 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 0.8 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
4.484.9 g propylene oxide were metered into the autoclave with a constant

15 1,087 g/hr. After a fotal 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/br. 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.
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Example 4
0.39 g DMC catalyst was added to 752.9 g polyol A in a 10-liter antoclave. The

contents of the reactor were then stripped at 20 °C, while stirring (450 rpm) and
while passing through nitrogen (50 ml/min). The contents of the reactor were then
stirred at 20 °C under 100 mbar for a further 3 hours. Thereafter, the mixture was
heated to 130 °C and 80 g propylene oxide were added to the reactor with a
metering rate 0f 250 g/hr, the pressure rising to 1.4 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 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 atotal 0f 250 g
propylene oxide (including the amount employed for activation of the catalyst)
had been metered, metering of 640 g glycerol (containing 2,000 ppm water and

75 ppm phosphoric aci&) 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,
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
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 ml/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

with a metering rate of 250 g/hr, the pressure rising to 1.7 bar. The subsequent
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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 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 46.2 g propylene glycol (containing
750 ppm water) was started with a constant metering rate of 22,75 g/hr. Aftera
total of 250 g propylene oxide (including the amount employed for activation of
the catalyst) had been metered, metering of 639.9 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 33 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 1.1 bar. The OH number of the product was 235.2 mg KOH/g.

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
(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
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. Aftera
total of 250 g propylene oxide (including the amount employed for activation of

the catalyst) had been metered, metering of 639.4 g glycerol (containing
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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 between the maximum
reactor pressure and the pressure level reached at the end of the after-reaction

phase, was 3.03 bar. The OH number of the product was 235.6 mg KOH/g.

Example 7
0.39 ¢ DMC catalyst was added to 750.6 g polyol A 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). 80 g propylene oxide
were then added to the reactor at 60 °C with a metering rate of 250 g/hr. The
pressure rose to 0.7 bar during this operation. The contents of the reactor were
than stirred under this pressure at 60 °C for a further 90 min. Thereafter, 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
total of 100 g propylene oxide (including the amount employed for activation of
the catalyst) had been metered, metering of 46 g propylenc giycel (containing
750 ppm water) was started with a constant metering rate of 22.75 g/hr, Aftera
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

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
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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 &
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
stirting (450 pm) and while passing through nitrogen (50 ml/min).

30  Thereafler, the mixture was heated to 130 °C and 80 g propylene oxide were
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25  oxide were added o 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. After activation of the catalyst had
taken place, a further 4484.9 g propylene oxide were metered into the
antoclave 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
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The test parameters and the test results of Examples 1 to 10 are summarized below

in Table L
15
Table 1
Conditioning
Example Temp. Time Catalyst | Water in OH # Max. PO
*C] [min] cone. giycerol [mg KOH/g] | partial
ippm] | [ppm] press. {bar]
1 yes 60 90 65 2,000 2353 14
2 yes 60 60 65 2,000 234.9 1.65
3 ves 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
Vi 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 i5 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



Time [mn] Catalyst _ conc. [PPIIIi G| # [nmg KOH g] Max. PO parti al
press. [bar) 11 yes 60 120 100 63.1 1.02 0-12 no . - 100 >

-4 -

low propylene oxide partial pressure, can also be achieved without using the
conditioning process. Such a process is of course not desirable because of the

prior purification operation and the high amount of catalyst to be employed.

5 Example 11

0.24 g DMC catalyst was added to 300 g polyol C in a 10-liter autoclave. The
contents of the reactor were then stripped at 60 °C for 30 min, while stirring (450
pm) and while passing through nitrogen (50 ml/min). Thereafter, the contents of
the reactor were stirred for a further 90 min at 60 °C under 100 mbar. Thereafter,

10  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 1.6 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 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 Cina 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 mb/min). A mixture of3.3 g

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



reaction discontinued reaction discontinued 13 yes 60 120 112 63.3
1. 06 14* yes 60 120 100 63.2 2.4 In this exanple, in contrast to
Exanple 11, all the starter conpounds were initially introduced into

the reactor before the start of meterilﬁ of the 5epoxide. Catalyst
concentration in Table Il above is given with respect to the end
product. Exanple 15

to 1.5 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 place, a mixture of 127.4 g ethylene oxide and 1,042.4 g
propylene oxide was metered into the autoclave with a constant metering rate of
5  601.1 g/r. After the metering of 897.7 g polyol D at a constant metering rate of
600 g/hr had been started after a total of 100 g alkylene oxide mixture (including
the amount employed for activation of the catalyst) had been metered, the pressure
in the reactor rose rapidly to a value of 4.2 bar. At this pressure level, 40.6 g
ethylene oxide and 331.5 g propylene oxide had been metered in at this point in
10  time, the metering of the alkylene oxide mixture was discontinued. During the 3-
hour after-reaction phase, the reactor pressure dropped only to 3.5 bar, which
indicated a complete deactivation of the catalyst. The experiment 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 pprn DMC catalyst from its preparation, in a 10-liter antoclave.
The contents of the reactor were then stripped at 60 °C for 30 min, while stirring
(450 rpm) and while passing through nitrogen (50 mi/min). Thereafter, the

20  contents of the reactor were stirred for a further 90 min at 60 °C under 100 mbar.
Thereafter, 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 fo 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  place, 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



10 0.41 g DMC catal yst was added to 666.6 g polyol Bin a 10-liter
aut ocl ave. The contents of the reactor were then heated up to 60C and
stripped for 30 mn, while stirring (450 rpm and whil e passing

t hrough nitrogen (50 nil/mn). 66.6 g %iopylene oxi de 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
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3477 mg K i%ereell%(er,nége conjfents( gfqtﬁg%%t&o \ra}c):re stirred for a further 90 min at 60 °C
under 100 mbar. The mixture was then heated to 130 °C and a mixture 0f 20.0 g

ethylene oxide and 100.0 g propylene oxide was metered in. The pressure rose to
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 in 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 11
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Condi tion' ng

meter a further 2,436.3 g propylene oxide into the autoclave with a constant

metering rate of 648.3 g/hr. After a total of 150 g propylene oxide (including the
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 both 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



Exanple Tenp. rel Time [mn] Catalyst conc. IPPlI111 011 # [ng KOH ¢]
Max. PO partial press. [bar) 15 yes 60 90 103 347.7 1.26

-29 .

propylene oxide were then added to the reactor at 60 °C, The pressure rose to

0.6 bar during this operation. The contents of the reactor were then stirred under

this pressure at 60 °C for a further 60 min. Thereafter, the mixture was heated to

130 °C, the pressure rising to 2.0 bar. The subsequent activation of the DMC

5  catalyst manifested itself by an accelerated drop in pressure. When the activation

of the catalyst had taken place, a further 2,474.8 g propylene oxide were metered

into the autoclave with a constant 675.5 g/hr. After a total of 150 g propylene

oxide (including the amount employed for activation of the catalyst) had been

metered, metering of 792.0 g propylene glycol (containing 280 ppm water and

10 106 ppm phosphoric acid) was started with a constant meteﬁng rate of 250 g/hr.

‘When the metering in of the propylene oxide had ended, the mixture was left to

after-react for a further 28 min at 130 °C, and the product was finally 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

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). 33.3 g
propylene oxide were then added to the reactor at 60 °C. The pressure rose to
.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,



C-16 no - - 103 reaction discontinued reaction discontinued 17 yes 60
90 120 347.6 1.50 18 yes 60 90 110

-30-

metering of 869.9 g propylene glycol {containing 280 ppm water and 106 ppm
phosphoric acid) was started with a constant metering rate of 250 g/hr. When the
metering in of the propylene oxide had ended, the mixture was lefi to after-react
for a further 20 min at 130 °C, and the product was finally heated thoroughly at

5 130 °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 0.85 bar. The
OH number of the product was 348.5 mg KOH/g.

10 The test parameters and the test results of Examples 15 to 18 are summarized

below in Table II1.
Table I
Conditioning
Example Temp. Time Catalyst OH # Max. PO
1°Cl [Ein] conc. [mg KOH/g] partial press.
{ppm] [bar]
15 yes 60 90 103 347,79 1.26
reaction reaction
C-16 no i } 102 discontinued discontinued
17 yes 60 S0 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.



348.5 0.85 15 Catal yst concentration in Table Il above is given
with respect to the end product. Althoébh 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 varWHEIA'DES CdaxiMIEDSde t herein by those skilled in the art
Wi t hout departing fromthe 20 spirit and scope of the invention
except as it maybe limted by the clains. -31 - WHAT IS CLAIMED I S:
1. A procesg for ﬁ%é%'%ﬁﬁit%%&uﬁ@rﬁ&a%ﬂid@%at%ﬁ%ﬁ! ¥ShRch
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pol ycarbonat e pol yols, hydroxylated triglycerides, hydroxylated fatty

aci d deri vathavieg Zereittheifaciéee hyseogenfatoras arngd alkylpes ertidesep@dy(epiedim about

nour s under TEPRLEaPREY Boodl BRDARTHREUARE B rae Mg bR a2 B8

process accQleflvitgrel andindttited thetbrd] &iaeipeaaendf frégnbog 0 € wabbued out
under an inert gas atnosphere. 15 3. The process according to Caim

1, wher é0n tHCowiser P igroms abei S mEUSSHO ahrIe A hanrsanprpRwsHEss of
containing gl tudRY AN Ghbtk §98a0X de-

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.



