- 1 - Process for preparing pol yether polyols The present invention
relates to a process for preparing polyether polyols by

base-cat al ysed additi on of al kyl ene oxi des (epoxides) onto starter
conmpounds which are solid at room5 tenperature and have
Zerevitino¥?act| et her pol yols based on
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homever for reasons of sustainability and product hygi ene, the use
of or gani chewl petresise sprmbbégmer alqlde as Imp@r@tchloq:l@ ar té the usenef blosks yithna high
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and/ or al k}‘)i’(ﬁﬂﬁiﬁ@ﬂxiﬂé giclekt 1tii©popIvdEhetdbytth 0bRe n@dSustpPRR&hAR Mh@Sals with
for the so tarter compounds. |f, in this case, the al kyl ene oxide

addi ti 8% pelyaied élyelﬁopblthaﬁy bt f&?ﬂrpb@hﬁ athyleseiogidgthas been meiepasiints aa cad block,
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based - %oﬁ‘ﬂg@g SI ve%)hgVl aH E\ﬁa%e%?lt rr?g’grstﬁ)ar@:apn %glflj&]n ou?)? %k&l impart
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1285708 and US 3, 190, 927. However, the end products frequently

exhi bit inadequate dissolution capacity for starter conpounds solid

at room t eRpi{AlY @gdthhpaltemo?xdcﬁsr%oﬁnoﬁmp?ﬁtﬁr@ G658 Be %ad’ésﬁ'aafable to
sol vents, a corres Ing reactor t he suspensi on
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4,332,936. In general, however, for reasons of sustainability and product hygiene, the use

of organic solvents is undesirable. In addition, it is necessary in this case to provide
valuable reactor volume for the solvent.

30
It is also possible to use starter compounds liquid at room temperature and/or alkylene
oxide addition products thereof as suspension aids for the solid starter compounds. If, in
this case, the alkylene oxide addition products of starter compounds solid at room

temperature are used, it is also possible in principle to obtain polyether polyols based



and the excess water can be renoved by distillation. Such procedures
are described in DE- 10 A-1443022 and US-4, 430, 490. However, these

give rise to end products having lower functionalities as a result of
the partial reaction of the water used as a suspension nedi um and
solvent in the .alkyl ene oxide addition. ln addition. the
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liquid at roomtenperature should be avoided here, and the result
shoul d be that no turbidity or inhonogeneity occurs in the end

products. Sumpuidthegdfore boelesibabde tto esfoan hihe vadklylbye axijde oadaétsonf egaction with

preparing pal yet her polyal s based 10 on starter conpounds having i
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P. bl ock(s)StaHQ[ngmI;OQl%dgondi tions of the foll ow ng inequation:

For the problems outlined with starters solid at room temperature, especially in the case of
blockwise polyether polyols having a total content of oxyethylene units between 5 and
30  90% by weight based on the mass of all oxyalkylene units, the processes disclosed in the

prior art do not offer a satisfactory solution.

It was therefore an object of the present invention to find a process for preparing polyether

polyols based on starter compounds solid at room temperature, the polyether polyols



x",(P0O) <0.006 x(OH) * tm(PO)* OHZ 20in [g/(h*{mg KOH})] (1) where
x.(PO) is defined as the nolar anpunt of {&-opyl ene oxide netered in
for the P. block in nol, 25x(OH) is defined as the nolar anount of
hydroxyl groups in the poI yet her polyol in nol, t.(PO) is defined as

the neteri ngqfddid el fo ?dc %Pﬁiﬁ:}ﬂ)ﬁ%‘ﬁﬂé %oﬁ{e# %&eth?fieﬂg Kind t@o@k‘ﬁt?ﬁ t|h?1n or

OHZ is defined as the at ed e “polyet her
nyg 30KOH g.eqealdo ﬁﬁ%sb}awei(ghf lam et &b otter blockglfonn'ﬂhﬁormhtdeasaﬁb%rpromﬂene oxide

hydr oxyl groyps.in th t.her yo | cul at ed
according 8 él?ﬁdf‘?rc’i’nﬁ*@g ‘Wf b%\ﬁ?éﬁ’aé fjrr?tgﬁlég"s 0Eﬁdet H‘é‘f dgying ey total content of
conponent ipxi&@hPlene units between 5 and 90% by weight based on the mass of all oxyalkylene
5  units. The use of solvents and any great amounts of co-starters liquid at room temperature
should be avoided here, and the result should be that no turbidity or inhomogeneity occurs

in the end products.

Surprisingly, the object was achieved by a process for preparing polyether polyols based
10 on starter compounds having Zerevitinov-active hydrogen atoms, having n E, blocks each
comprising at least 75% by weight of oxyethylene units, and m Py, blocks each comprising
at least 60% by weight of oxypropylene units, where n and m are each natural numbers
from 1 to 10, wheremn at least one starter compound having at least one Zerevitinov-active
hydrogen atom is being reacted in the process with ethylene oxide and propylene oxide
15  with addition of a catalyst, and the at least one starter compound having a melting point of
=40°C, characterized in that the reaction with propylene oxide is effected during the

metered addition of the P, block(s) under the conditions of the following inequation:

xm(PO)

*(OH) + £,,(P0) » oHZ ~ 0006
20 in [g/(h*{mg KOH})] (1)
where
Xm(PO) is defined as the molar amount of propylene oxide metered in for the
P, block in mol,
25 x(OH) is defined as the molar amount of hydroxyl groups in the polyether

polyol in mol,

tm(PO) is defined as the metering time for the propylene oxide of the Py,
block in hours,

OHZ is defined as the calculated OH number of the polyether polyol in mg
30 KOH/g, and

m is as defined above,

and where the total content of oxyethylene units in the polyether polyol, based on the total

mass of the alkylene oxides metered in, is from 5 to 90% by weight.



(OHZ)i: OH nunber of the starter conponent i 1:nunber of starter
conpounds used(2) 10 The rel ationship of -tyie OH nunber to the

equi valent nolar nmass is represented in general formin equation (3).
The equi val ent nolar nass is understood to nean the nunber-average
total nolar nmass of the material containing active hydrogen atons

di vi ded by the nunber of active hydrogen atons (functionality). OH
nunber [ ng TheHhglar =ntouh0 @[ hxgirdsOH grobps In doupvigkthat polybh(x(@EFS is calculated
[g/mol] (3) 15 The cal.cul ated OH nunbers of the pol yether polyols

obt ai nabl e 3pSPTHIRE 1 PHANEE @écor ding to the invention preferably have

val ues of 50 ng KOH g to 400 ng KOH gxifmr, f)erably of 80 ng KOH g
to 300 ng KOH g, nost preferably of 9&%§§%§gﬁ=@xm ng KOH g. The
use of the word a in connection with cou Pe par anmeters shoul d be
understood here 20 and hereinafter to nmean the nunber one only when
this is_evident fromthe context (for exanple through the wording
"exactl§ one"). “effer wi se, expressions such as "an epoxide", "a

starter conpound" etc. al Wys ref er BeporhthoSarta9BweReHtdn Bn whi ch

two or nore epoxides, t\/\o(@?fz)rbre s OFF nwnbe o feptarter epraporangi used.

The process according to f:he i nvent inambendistagsr campundhused st ar t €2)
conpounds solid at room 25 tenperature with al kyl ene oxides to give

pol yet her [hkyehtonship dbtie GHyumdedtohtie eqlivdletthfolds fadd issopressnted, in general
co-starters, or ot her_susgoensi on aids. This is advantageous both for
econoni ¢ r dAEHAY eGHY I3 p e sy valsah mEginase &k Rderstepd de TR the orpber-

processi ng di S j : : :

Genor ai 1y deareabli HBeF bR ohE nih GRFAaRHinlg I3 nfafoRgH aloms i ded by the
r esour ce- pmommbget oieetiophydbd gandomd (ncidnabty. enabl ed by t he process
30according to the invention is that, wthout the use of solvents,

Ctarter conpoundaiaBrPH e SN reRaBy BoblERuPLar Sk TGy Ry Lomot ©

t hese being usable in various ways as conponents of pol yurethane
mat eri &b s dhepeaicsiarsg QH| yirstseey ahtieqml yeBia ool catpiaabld Hyi the pheeess according

context of the invention are. understpod to an ounds 5 having at
| east one XerB%iRysHBHT dﬁ?ﬁgv@lmw%@@ﬁleétﬁnﬁm RaIkdddle Bodlodme KRiTg more
or S is rehaieaeyiar ®Pm3 KOHRY Id 3P ¥atbhye rﬂa@@@%&@b@_ S 2088 KOI/AR 220

"active hydrogen”™) when”it gives nethane by reaction with
met hyl magnesd K@H/gdi de by a process di scovered by Zerevitinov.

Typi cal ex | es {bﬁco ounds havi ng .Zerevitinov-activ rogen_ar
conpounds ARUSE AT g SR BL Ry Prnsyan St Sl er RS SGpueg oG B dere
as fungdi oRad hRia@ePfo mehR ke hufBEEHENsHTy SHlch dhRtis ORBh foREhALHARxt (for
are understood to nmean those starter conpounds whose nelting points

are 40C or examgplethropgh theivwardmeseseaterone Onpthandise s exprassiang sushes fay epngide”,

mel ti ng poiynt AQC. The _knv ion is itlustrated d
detail her eigr?g eﬁ%ﬁn@gﬁﬁ%ug&eﬁ%@a Fr{g%etr%?%;lﬁosﬁeel%sbc? [ %@%I ifl Which fwo or more
epoxides, two or more starter compounds etc. are used.

The process according to the invention enables reaction of starter compounds solid at room
25  temperature with alkylene oxides to give polyether polyols, without any need here for the
use of solvents, co-starters or other suspension aids. This is advantageous both for
economic reasons and for process technology reasons, since additional processing and
workup steps are dispensed with as a result, and generally desirable for the development of
renewable and resource-protective operations. The outcome enabled by the process
30  according to the invention is that, without the use of solvents, clear and homogenous

alkylene oxide addition products based on starter compounds solid at room temperature are



here with one another as desired, unless the opposite is apparent to
the person skilled in the art fromthe comtext. Preferably in
accordance with the invention the starter conpounds are solid starter
conpounds which are in solid format . _40C Exanples thereof are

nmono-, oli - and i gde: e i .
i pont aer yP R FRY (Rl PRI AGIC PiQR AT blbhfrins of polyurcthane materials
tri met hyl olcpmppsing pobaobydmates. 1, 12- dodecanedi ol , 1, 2- decanedi ol ,

1, 10-decanedi ol , cyclic polyols (for exanple inositol), aromatic

hydr oxyl conmpounds (for exanpl e phenol, hydroqui none, catechol,
resorcinol 1Stzﬂr1e§1c_%ﬁgybhﬁ’d’sdfnomébm%f thé %WE% afft dié?%]tﬁ@(b?@%eaﬁ)compounds
nmet hyl ol - cont ai ni ng condensates of fornal dehyde and phenol or

mel ami n& ohavingaf 15t MenAerehitinaw-astivenhyyhegannatomo Hiytliaggn dbadddeto N, O or S is

ds based h rated starch h | ysi t .
o1y nos FCPGF G anh 46 SR S aGmeed D RickR Farse fau hygpogen®) when it
pol yeycl i ¢ gpnk | haRhdo biakaay dRith AnsRITRoh 7 Al Ret 5y 6" RBLMIRII G vered by

MDA"), and 1soners or isoner mxtures of tolylenediarne (especially’
2, 4- TDA, 2 Zgrepimov2 Typkpi exanples THAgompdunds hasingoZegrevisinby-ective biydrogen are

conmpounds havin arboxvlic acid, groups.(for exanple 30 ymal onic i

o ubartc acP PR daaRa eafifr SR ebinoy HATR, G el Briify s Yehéhiona
car boxybi c gasipd. functions (for exanple the isoners of hydroxybenzoic
acid, the isoners of hgdroxgmst hyl benzoi ¢ acid, the isoners of

di hydr oxy b ST ccogaroynds selid s noos demperplyiad bk yibeersteopé tacmgan those starter
mandel i ¢ acj [ i ClLtr [ dno t.ar ci i

o dy. - GofooRis PhE el s 36 doef B Rl B Py AR Bmpounds to
pent aer yt himdanlthoss haviag eneltinig podhtb ydse thphaipa@e and/ or sorbitol,

particul ar preference being given to using sorbitol. The starter
conpounds for use in accordance with the invention can al so be used

as 5 myxt Uﬁﬁé-in‘]-éﬁggﬁ he Elldﬁrhtlédtiﬁ'%eﬁ?ll hFeifl A YariGTBAN I Se #stcahsoe combined
possi bl e in accordance wth the invention also to use small anounts,

up to 30% hyreweitlgbiig anodteeds desitet curtless dlhe op@sitofs apparestttatheperson skilled in the
conpounds, of. thgse having nelting points |ower than 40C. These

starter coApdtAvY eeﬁoﬁt,eme exanpl e, methanol, ethanol, 1-propanol,

2- propanol, and higher aliphatic nmonools liquid at roomtenperature,

1, 2- propyl eagegblyc il ,acdordarizeopitheme @hvyaivh, thk0ehfiyl eo@pelind@okre solid starter

di et hyl ene gl ycol, dipropylene glycol, 1, 2-butanediol, )
1, 3- but ane@P®Pounds gvhich aré in solid form at <40°C. Examples thereof are mono-, oligo- and

but anes ol inl, ' '1}%' %Ff - 5-1@% ﬂ’?@* :
dtri eg%angpggnﬁggg&%hdp%@iegﬁﬁgiog’r. e ié?lg)}ért orr%aag n St8LO§Jiﬁé§t§{,r|BLe@}‘fhne,
accor dance tavntthylolyeopanee noibinl, ar, £2-dod<sahédiolf d2wlatndidl, 1119-devansddelr cyclic
to facilitatge {Sh 0handli g.thereof; the starter conpoupds_ can be used

a

f,
in the for RPYYP LAEEBIRE JBPSHP o FTARY T SNAT0SY e FOMPBINGSK |6‘é&_agsplea phenol,
strippl ng %&%quiﬁ@ﬁ&rcﬁteem&%ﬁ%ﬂtl,Qg-tlti%&?ira Héfdend) l&‘li’éﬁ%ﬂgl R)ﬂr%?sphenol F),

addition reaction or after interruption al ready runni ng
al kyl ene oxisthylalewntdining r @adensates ¢ farnpldthgde endepladi menmebimindeor urea,

di to the,i At | t i in t
eact oh of RIS PR at RGN HPAST ATGen e o R HpEBYice lareh

oxi de and apirofysist pRAuAL KpbieaRiRs| @6 e Wapotndy 85R8 Sorf GEN fhBbnality
to the invention which does not require the use of solvents I'S to be
under st ood pplycydlishardlingafprmaldehydgsioatiensatien poducts ftfiol yroeric MI2A§pphd edmers

Wi t hout any: 8555 & mixtures of tolylenediamine (especially 2,4-TDA, 2,6-TDA, 2,3-TDA, 3,4-

TDA)). It is also possible to use compounds having carboxylic acid groups (for example
30  malonic acid, glutaric acid or adipic acid) or compounds having hydroxyl and carboxylic
acid functions (for example the isomers of hydroxybenzoic acid, the isomers of
hydroxymethylbenzoic acid, the isomers of dihydroxybenzoic acid, the isomers of

trihydroxybenzoic acid, mandelic acid, malic acid, citric acid, tartaric acid and mucic acid).



addi tion of solvents unreactive towards al kyl ene oxi des and/ or water.
A solvent-free 25 process therefore conpritses the use of starter
conpounds and al kyl ene oxi des, which, due to their manufacturing
process, still may contain traces of solvents ( 5% by wei ght),

especi al |'y @ sttﬁteg%ogiﬁ)o‘ﬁﬁ@w H&edoflreV\@%Fe‘iabI?Fpgﬂﬂa%ﬂtgl?%ﬁcr%ﬁ@, tR@Hethylolpropane

intentionally adm xed.” Al kyl ene oxi des suitabl é for the process

accor di ng todioheorbiigleparfiorapreferense weing gaendo hging serb80l. oxi de and

propyl ene oxi de, for exanple, 1-butene oxide, 2,3-butene oxide,

2-nmet hyl -i, 2propene oxi de (isobutene oxide), 1-pentene oxide,

2, 3- pent enghexdtstor AmiPulid fdr dsediff @i rdabél Gvith3 tHIM¥Atidh daPuls8N®: used as
oxi de, 1-hexene oxide, 2, 3-hexene oxide, 3,4-hexene oxide, 2- )

met hy1- g, zlrpém@ng‘ ogg@h@‘gpt}nﬂmoﬂwﬂstqﬁezcmpg%, 6§ pessible in accordance with the
2-ethyl -1, 2- : I - N ne . oxi 1- n i de -.nonene

oxi e, 1 uSRanioR a1l e st AERREHCWER s v FGLEL Rl e SopGREN oe
4- et hyl - 1 sfarteerdo@ipeunds, def, tHogé aghvaize meigX ipdits 116 @EF et AONOXTHEse starter
cycl opent ene oxi de, cycl ohexene oxi de, cycl ohept ene oxi de, )
cycl ooct en&oBRPeRds ey fah exemplge methaney| hopalnd -Rpaeladronaneheand higher
oxi de. Pref J | I e i r

oxi do- i 1 ¢ APEREbdbc HEAErdtR) R ket TR BB SR odl PR xR ene alycol,
pol yol $0pr efiaiend ghycol,hBethyleseglycelc diprahiyinetgbydohel ,2-butanédiol) 1 3avmearedind k1,4-
structures_having, at | east. one En bl gck and at |east one,_Pm bl ock.

The En bl O@Rtagydlabi cHesgdioh baenspedisl ﬁ"m?f}"Ylh]eS';?PBté‘%%%OlaccSerH?rﬁb and
to the inventi op1ANde 3 AidoGltb? OXyet hyl ene units, having a content

of oxyethyl'ene units of at |east 75% by weight, can be netered in as

10 internal blocks or as an end bl ock. Preferably, the polyether

pol yol s prepared by the pracess .according t he inventian haye an o
bl ook s t NECSICD FobRulr AESRE BT S bt far B G ies I sef Fort au 20°C.
oxyet hyk engy Bhictk fo RCRItAD HeAh8lhZ 8drddY, (RO sBHEVRMBRuRIORAMe 1RB B the form of
primary end groups, which inpart elevated reactivity towards

i socyanat egnguqose splotigrantbdevrirgdl for crpmiflebwbisiippig stepabefotmeonEnencement
bl ock contai.ns. at, _l,east; 90%. i.ght _of. oxyethyl ene 15 units: re._ .
or of or ol y O e s AR aReRty s keehin 8L 887 Gt s ) Funming
oxyet hyl enalkylink $xidEhddit@dhatactiontiant preferred ¥RbbYhRNEoLihE hEodkess according to the
pol yet her polyqls prepared by the process according to the invention
is, based &venHenne slverhisused ke earyorepbthestaries Campeynsgwith ctliylens axide

or ocosa” e s BURYIePe O R At Yo, AP RIVBAP BB RHBOuRE D0 i ol o

oxyet hyl ene units based on the 20 total mass of the al kyl ene oxides
nmetered in. Preferably, the bl ock Pmcontains or the bl ocks P )
contain at /t BERSESSGRFGINNENS] t&ﬁtlmeﬂmlawﬁ?@bgl@eérf@t GFAUS, thegse op e §p be
at | east 739ab%0¥8ii8kciPh VXY REAPYLSN Roallifidt & @b & WanBhe AFRS Sxt
of the alkyleneooxfdescneteégg ?n for ?ﬁﬁg b?%c ormihggeé%locgs.&ﬁﬁ ra
a pref err eddditibodifimerdventy unteactivey enwdrds alkyhmepaties hed/opotayal $\ solvent-free

r epar by the process according to.the invention, aside fromthe, 25
D r bt o al PR REERGE ralPRGrsHRb s fer efen cpupun B Al i, B ue
of the En anehdmbhemkairing HRoRRLYRINBlay RO $raBsLOPEAdedlY (& 39 B5EHSight),
according to the invention are therefoire block copolyners conpriSing

bl ocks wi t lespeciallypde B4 nweight efewaton pervideithess ayendt intentidrolk sdmixed. a
hi gh propyl ene oxi de content Pm Changes in the bl ock
conposition can be undertaken during the epoxide netering phase 30

di scont i NUGUEYI¥nO6xiBesSRItaNIBHINMHE PpEdkss Acbidiny BNRE invieRkidPAS, aslwWell &€ethylene
process accor ding to the inventi on, pr eference is lven to usli ng

basi c @@t aloyisiesaAndfpsppdsaenpiide, dpk sexdmptet kbutenel pridesZ. 3 dlukeneioxidst 3tmethyl-1,2-

car boxyl at r f 0 Lonal, . c xyl i i I i

metal bydr S8 xS REPD el ofTBY ) SRtshE SPlasr ZaSpL BaE Fln Pbiene
oxide, 3-methyl-1,2-butene oxide, 1-hexene oxide, 2,3-hexene oxide, 3,4-hexene oxide, 2-
methyl-1,2-pentene oxide, 4-methyl-1,2-pentene oxide, 2-ethyl-1,2-butene oxide, 1-

heptene oxide, 1-octene oxide, 1-nonene oxide, 1-decene oxide, l-undecene oxide, 1-



nmonof uncti onal al cohols) or am nes. An overview of am nes suitable

for the process according to the inventior7-has been given by M

|l onescu et al. in "Advances in U ethanes Science and Technol ogy",

1998, 14, p. 151-218. For exanple, it is possible to use

N Ndi et hyIdggoced e Akl L an) - de, i -
N- et hyl di ef ﬁano% g)ﬁ ey rlﬁfﬁet% 1l rﬁﬂggﬂ@érﬂltadlem monoxide, isoprene monoxide,
5t ri et hyl amycepéitétedoxidt, hysictopek ateeonitlandyehbptord byidpy tydddctineen:itid), siyrene
, N - tetranethyl et hyl enedi anmi ne, di azabj cycl q[ 2. 2. 2] oct ane, i
1, 4- di net hyK epgwﬁﬁ%g?nmé{ RyTeBHISHB PXIE:; fﬁ?ﬁf‘gﬁwtl? Elteedo Mg giyliene oxide
and/ or al kyhg $Hipgidnb bk ih Hc EaBIdiNRld K8 hverdiigh, Pasi ¢ catal ysts
used in the procéss according to the invention are preferably al kal
met al h§droxi des (for exanpl e sodi um hydroxi de, potassium hydroxi de

or caesium,10 hydroxid al kal i tal al koxi des_.of nopo-, or .

ol yiunct | ORI Y EEORayols reaestst BY o aPReies SRt PeJDae, iy sasion) ave block
derivati vesi(dt@res %ﬂﬂ’? belehbt BRE BY bid?k dad af Rist oh8 PL, B dR! PREBSHIBEIESY WhidH are
to the invention, parficular preference is given to us;&g.alkall _
met al hydr déxbeleeteredha indsproedse secopding totietinvention apd aeaichne exyashylerienpits,
pot assi um roxi de. 15Th kal i tal droxides can.,be s lied in
ol formiginge! ftust o B Bek oBH Boatse Ly SRBDeof B me AL o
conmpounds S$gikindl Block® @M dseaPerdibldck. PRYFeBRNTh®pobyetef | gwng pfdpBied by the
upstream of the al kyl ene oxi de netering phase, water o i ssol ution

and t he waiPEceshaeRrding dedhe mvsatien thaee padbt blopk o thhend|titegk sipse iroducts

hydr oxi des .\W.: it P jve. i t er.
compound afetind chd Bigees A d BRERRC BT ARRRFLATEy o lglfied pRioFion of
catal ysi s, paguepeas] goups,iviich dfip#t detaed caopatndsasilisatyatatésaothe polyether
tenperature are used, it is appraqpriate to performaonly one strippin

step, 1. e, PobBs: Eieltrably, ablertdise dorhiesiceaniits 116t O PUAICER R PRV ene

oxi de addi ti,pQ nﬁ’c;}lé‘%fl‘fif&rablyl, 898.5P658 B RBLY cortdih€ [06%%2%&3@‘&?2?@@&%{3 units.

al ready running a ene bxi de addition reaction.
cat al ysts dhe tgwhemoatehy ofisedethylcanounitssin palyetdieopolyols prapametl of tlen grocess

product, of 0.004 tq 1.0% by wejght, preferably 0.05 to.1. 0% .
herght . 1t 2hyeipe th dutinvERsiby i pakea iog e Mesheot he b e et ytered n,
to the fingontBNELBHYALY ORCBRE dBeetMy. M thRMpdlgethdiep@hbl bRPSrc@*bHhe process
addition reaction just after a first dosage of a paftial anmourit 30 of
the total @eeondingyo Bic invangibegentaivs gedo 8FHt b weigbiuefrixyatdalene nnitobashéd on the

rocess,b ch a s [ or.wate ner at ain reaction
Pt Ot et AR el 5 8 AEete. S5ichE bttes O AT L BrefaBE ik Bibsk 5 ifiahs OF e
atons of t Bck$ R, ic@htatOAPIOAN GOVSHY K\%@h@b@%ﬁj’gﬁb?ﬁeﬁ&ﬁrﬂ&, AR pRgersl Ok Geast
resum ng the al kyl ene oxi de dosage. - 9 - Preferably, the at |east

one start erSGohpovmehti & PRRERYENg itsebrser eore thexiotrd sy Qfrbpalleene oxides
oxi de at a éﬁeg%&fgg‘f‘o?gﬁiggoé?%fhlges%%%%ks. & gperfg‘];eeff &Rﬁé’d&@%mtaof t{l%ienvention, the

t enper at ur enperature may vary ring

al kyl ene oybhetheeipelyolgprepaeed by thd prdcbs hidsidisg S6abe ihkadon,| fidy @Gem the

to achieve an op{ i mal bal ance_bet ﬂeen hi gh al kyl ene oxi de. conver si on

and | o structural units originating from the starters, consist ‘exclusively of the E, and P, blocks.
The polyether polyols prepared by a process according to the invention are therefore block
copolymers comprising blocks with a high ethylene oxide content E, as well as blocks with
a high propylene oxide content Py,
Changes in the block composition can be undertaken during the epoxide metering phase

30  discontinuously or else continuously, within short periods.

In the process according to the invention, preference is given to using basic catalysts, for
example alkali metal hydrides, alkali metal carboxylates (for example of monofunctional

carboxylic acids), alkali metal hydroxides, alkali metal alkoxides (for example of



by-product formation in the case of use of sensitive starter

conpounds (for exanple sucrose), it is possible first to al koxyl ate

at low reaction tenperatures (for exanple at 70 to 10 110C), and only
when starter conversion is sufficient (for exanple as soon as at

| east 50% l?ﬂon‘ﬁ@hﬂh%né?faléé}ﬁlsgt&r hineS OBROYMRAS cWSEl lﬁﬁ% § JuBask el Whd %rocess
al kyl ene oxide at at |east One Zerevitinov-active rogen atomn

nmove to hi gh@rdmga@theanvemmpdraatbueregwem by Mxlangpice et al fir Mdﬂah@estm Urethanes

navi ng._ equiSEREREPaOmeY o, 0% br! ol Son BRantiler € in Persli i wre N

is advi Sab|dﬁnethﬂlbéﬁh§daﬁﬁ’1§8 eyl AhMEBRbar], Nhﬂ@th?ﬂl‘iﬁtl‘(a%'o%ﬁm@%ﬁ{ethylamme
masses and in the case of netered addition of propylene

oxi de- cdnt &ngthylgmbiepck SY.N-dimeghdensiahenyla®O®, Da N)mdﬂl)@merolehfm vallent N, N’-

oreter bt y Bt EomytE, (SRERb bR LR R deri B nteite

propyl ene exdtig@mofpHEE AlnkibstiRGed BRIIAANG BRESH alkiefiBoitutea ididagble derivatives.
al cohol, to a tolerable degree. The extent of these side reactions

natural |y iTherhasiseatalysin usddeinc Bt Ripgeso Rognréipg| terfbe oxveton Are neferably alkali
al kyl ene” oxjdg g}'cﬁ%k’iﬁgs RieLad, n%esé)td%ﬁﬁ ﬂy%h&ldé Ogot s‘%ﬁltn'i Iy Rgd ) otr at sium

reaction tenperature I's reco en-t ene oxi de con
in thelal ky;b/emmda)g|aﬁe11m1e¢hlwlbomserfeﬁbnon oﬁp@l@ﬁﬁswﬁﬂ ulesh@f; 1303426} or alkyl-
wei ght, espeC|aII n it exceeds values of 25 50% by wei ght. or even

70% by wei ghisti lﬁ’é &Plsd dsHuRtveen(fer pEeles P&rmqthy@ﬁnéﬂm erlB Hhe geocess
content or ,of,.8l t

can i1t ur AR RN ey itof, FrlUORIFCRHAE s 8t B g PRHn WA th BRides,
t he tenper andjamong)tht@ﬁove:rp padeQar preﬁrelnca:bb3&51ﬁ@@0ta8811315016})1r0xﬁde may be
necessary to keep the tenperature of the exotherm c al kyl ene oxi de
addition reaction at the desired |l evel by cooling. According to the
prior a5t JferfkAl hivehl LY ddSSHGN Af b@%ltlizfﬂ?erd' FAkoIRD féxﬁ?‘%} Ql%shléﬁlﬂl concentrated
exotherm c reactions (for exanple Ul nmann's Encycl opedi a of

| ndustri al aQrrons §Dlruylon5/¢ﬂ tiree stBaer gagmnméwsohd Bt mocadltempcr,atulegliy mews lof a

cooling is _generall ect t he r. act

hal t-coi | BT et W RaR AL Ty ARy bR E it & i3S hion and e
di Spolsefl |Wa&frn?¢|hidh fhﬂsésheub@?ﬂtﬁé Ieaail{oer oexmelrmhﬁ YmFt'al tﬂwrme%m the
circulation system for exanple in cooling coils, cooling” -

cartridges: etﬁwtmoataetlveheirpgeh@tommetlmstarﬁef( epmpeerd emﬁanvg@r éf,f, mrﬁlegese of
shoul d,adv e e sta

et er i %(g Dhs ﬂc%ﬂqglgtglshydrg%tdg c%{ag\gk?sdoa?lﬁ&tﬁls ﬁ%tfop? OI% arfer cgﬁlgoulhc{st %ogld at Bom

presence ofenhetraueges agds 1tr1§a;qir01!5mﬂ@fti gerfosm(dndy oexarippiagistep! he, for example,
presence of olid dispersions), effective coollng i's possible.

Goner al |y, DEOGGREFRGSH théc raé‘élé]t B eRmene sddiaen pish ordps relarsbly. afer
al | reaCt'ﬂﬂnﬁgﬁ I stirring

units, suita %ﬁ?ﬁ%?%g u its re E%F#gﬁgg%g%%gFggﬁg%irrers

arranged over one or nore Ievels or stirrer types which act over the

full see for exa Handbuch Appar at.e [ Appar
andbodk] ; U6 PRAR T Gra B EEUBrSCA & SEALTLS H6D) O e it 0By} progect, of
part'CU'arO%@ﬁ@?ﬁ@@ibﬁﬁ&ﬁ%@@ﬁé@ﬂ@hﬁ)O§uﬁ1Mﬂhﬁg@egﬂgc'f'C m xi ng power

which is introduced on average ovér the enti actor contents and
is generally in the range from0.2 W1 to 5 W1, based on t he reactor
vol une, w

of the st VB D8 TREREeN B aFfhe L P R el pgnientaifbn Headed

rel ativel y fdra¥hdihg thel A @EbSo odifle 6N ie@ctﬁﬁﬂh&vaﬁtei') Qtﬁ'rff%‘osa%e' dJtTal JABtial amount

action, 15 a conbrnation of baffles (for exagg | at or tubular

baf f | e%() anfithedelrl qupntoi Qfslll(sdfﬁnecca@qunB’atfabtcr besn gy theeregesaygsh a step

within the_reactaor ng .to the qgeneral .01 d, t hes.

B 5o ext endrbrar e’ RGP sk AR R RE VR oRHh spRf i gith e
Zerevitinov-active hydrogen atoms of the starter compound is then preferably being

removed before resuming the alkylene oxide dosage.



Alternatively, it is also possible to achieve the necessary m xi ng
exclusively by nmeans of a punped circul at-i9on system conduct ed t hrough

a heat exchanger, or to operate this punped circulation systemas a
further m xing conponent in addition to the stirrer unit, in which

case the reactor contents are punped in circulation as required
(typically 1 to 50 tinmes per 5 hour). The specific m xing energy

i nt r oduced Pogfermbhn sheodt 1gastpadstaitercoigbinndis rearted witinekleyldnge oxédnsidgfropylene
any external . heat exchanger i oﬁ’ue case .of recycling into e .
reactor, byXifgaha BFPEARES of 2‘5&5?% e 81057 Prefrpldyial @ teppat e Sl s
averagi ng fﬁh@%ﬁg@raﬁﬁ’e na g‘arﬁtaﬂrﬁl%pbﬁbnﬂkﬁ@ﬁeegxiﬁg thdiSritd gnHz!lsg Wihi"Be limits

present in the reactor and the purfped ciTtcul ation systemat the end
of the peadtswibephase. 10 The al kyl ene oxi des can be supplied to the
reactor in different ways: one option is netered addition into the

gas phase or directly into the liquid phase, for exanple by nmeans of

an i mer segy bHRe tOfackleft & bpMhDbaliidRDbebl @RENiER alliferelAGdOfoR@ston dhddlow
zone with good m xi ng. The conti nuous netered addition of the at

| east one &ykyddust fosation| in dief easc el wigchl sénsitivehsiarts enafipupds ¢foat exdmple

pressure |imts.of.the. or St ed are not exceeded. These

P nat ur aP IS hisP Sy EIEN B MV B H3EP oPleBof mR RS Fibe R at 100
case, fhe apeI@| hho@iwhgn exeetit@H cBRMEE ahffiiont LB Ekampld &S®dh Qs BEIBEKE 50%
from1l nbar to 10 bar, nore preferably from1 nbar to 4 bar

Especi al | y byrveiglht oAb startenearapaunds ysid: hays regctest With @fig/lene oxide at at least one
oxi de- cont ai_ni I I ] M. hyl I i

shoul d advasranmsSaeUvE B5aREHy Sotb R B Bt FefiidH BRFrRl SlTfon ramote
gas pressutefrom nwitatldadm®d within the reactor during the startup and
nmetering phase. This can be established, for exanple, by nmeans of

nobl e gases or nitrogen. In the case of netered addition into the

| i qui dypha b i i 0 Wanged,; :

el T ctbty 1 T B R S PaDehe: PORLRORH S Q8 hORY mases
under si de @featdnethain SY00i1 Pait are picpgred,Génsr alvispbleappdhatcas obaganment bohigh
exanple the 25 installation of.non-retyrn valves,. shoul d prevent ..
bAGKT | ow of PR BHeh B AT i T RReALCBRF R e SEpaPY BAE b containing
reservoirs pldcks,a0r kdmpieRe 50K IhCorithdt QuivildRe hidlrRASEL T kédtridt M8 reaction
respective al kyl ene oxi des can be supplied to the reactor separately

or as a m fempasaturertervakien gt d201h erefbiedlyell®°Cxr dess, iniorder dpeedune sidereactions

o e B B R st O A S T, SO e

useful to @egree. THecexddnk i tiese SdE SR StiorMmatltell PindReabdsesiBhR cdh@8t of propylence
individually or in prem xed forminto a punped circul ati on system

conduct ed, okiske iaxheplkalene idegmie Beteradria; thesgforsx darpgisicion iy thaggaction
i xetf : . ; e o,
Cntegrare Sl 0 tbbihch6s LARE bR DIRILI Tt doficE (EMEIRINDe dhide

medi um st r e@fure mefeZed in@xoedalvhlues af $0% &ywadipiat yspedially wher andcécdlavhlves of
types are suitable for the ;é)erforma,nce rocess accordin

f the .to
the i ngent PEYR bY Welpbher sven dYoitydveight Thegucipred ReditAY 04 birsky vi Righ ethylene
di aneter ratj : : I i el
e spher | 308 Gkt & SPPILEks offite ifns BHRldnd 6 B5 ARG B Hm be
addi ti on ofpedpmxdddet hmber nabgsbratoresi (et hficrevadsing dfic dencpeaatgee ton 10Gido 170°C,

conposition of the alkyl xide m xture nmetered in, there .
fol | ow posﬂar&%fafekw R tar#éZ)g@)-ﬁh%ib@meﬁww&wkesm @H@e@ﬂra@rf% exothermic
depl eted. T8 14RGxRe RUGDLGRIDI-dt BRCILsRB RRAESy BAinBEe ARG tBREE prior art

when no further pressure drop can be detected i'n the reaction tank.
10 Trades oflating éacdesignabk pobmeeririicke seackdrs efor t xotlendicofeactiens (for example

(post-)reactjon phase, .can. optionall e _renove ugntitati y Junder.

educed pr lleie’ Bicusrnieopl hEhgel chpeliaR: Tofuk B, rado 1Y stpation
1992), such cooling is generally effected via the reactor wall (e.g. jacket, half-coil pipe)
and by means of further heat exchange surfaces disposed internally in the reactor and/or

externally in the pumped circulation system, for example in cooling coils, cooling



25 catal ysed with am nes, such aftertreatnent steps are generally not
requi red. The optional renoval of the catahyst fromthe crude product
can be effected in various ways: For exanple, the basic catalyst can

be neutralized with dilute nlneral acids such as sulfuric acid or
phosphoric j i

empved, 1 or e IPIRG o PTG e Sk ing ro PRUGE APl Blabhsty
pol yol pr epardasigosd :mchctm,smndeﬂm st df 8@ metefi: phé&@,ZBQlﬁiha/@sé\of a low fill
2009/ 152954, gw> 8%1/03914 and WO- A 2009/ 106244, which fncl
wor kup pr obe€b &84 jit e praseacn 4t helsharpapousregor Cﬂmeasr(éqr.eef@mel{lﬁapreseme of
neutral i Zafsbl?cf‘dﬁﬁé}sﬁﬁs)eéffe%ﬁ(/@QodMntghs pydrpxycar boxylic acids (for

exanpl e |l actic acid, described’in WO A 98/ 20061 and US-A

2004/ 167316) . EquaIIy SU|tabIe for neutralization - 13 - are

boxy! | f i bed .
4521, bas. CHiE M B0 ERRR 9T RCERRGr R0 oy TondS T A en 8 iregtcpyphases
car boxyl i cuagigs defigh ARl of hysidexy earRRXwhiks ARKKIE QmihONHIS REE Deing

are soluble in the polyether polyol to give a clear solution, and so
t he renovalkspseialllistigarstasrapged @‘eerdmgpemal lenielstprtstirrer typeowhich acsover the full

o e SuPGAGIINS, 18, CATRYE A5 ApkPhe VbR ASMA G L vere

addi ti o0, ERsencattddy$i®0san 198 + 0By & Piytidiikanschpicadés ovdnes hsre ik @ volume-
exanpl e sheet silicates (bentonite, attapulgite), diatonmaceous earth,

or el se wi tPecififeminiag ewenwhichs Witoduerdsqn aresieriovat e cpuirdagier contents and

o RO 110455 el BN bane S OPHD UL R SOl DIPSEE ST BT EadE” SRR win
S epalr a}( L \(/)vi n ;gjrespgfﬂgly hlt\gﬁat Hbcmhpoxber mpmmﬁm&?eﬂreg]gigm E}:J:}o??m g?ﬂ?theﬁmlses and
ngyet her a&wf@ﬁy i, gﬁ@&?ﬁﬁ)iﬂrgi tlﬁm f&h levelsi Inorderdp arsl@a\'%ﬂpttrﬂ@ shgdngsaction,

of the;st a%tc%ﬁubﬁﬁm%f?%@g&fﬂ%?kfoge n@eqm Bﬁﬂiﬂﬁfa%bﬂf‘ﬂ%s)caﬁﬂ coBAKE ¥6ills (P Rooling
too high for the effective perfornmance of phase separation processes.

Phase sepacatridges)pmeybs sfrsnwdewldae ¢he ﬂEedpr :ﬁ.amnrchu@Me genaral\WRioA art, and these
01/ 14456, JP-A,6- gégiﬁ??4g @ 96/ and US- A 823,145, It ha? b
been found ™% ¥ pu BT LSS e g %ml% PPECLP 7 MKyt may also be
pol yol s unggiied Befat ﬁﬂ@ﬁorﬁbmﬁ@fﬂﬂlr ﬁavelTHhﬁng e FRESING! I!JB‘as& riﬁeoﬂ%r to ensure a
al kal i ne pol yet her yol s as obtained, for exanpl €, under alkal

met al hydr @&ntldéladatgﬂgbsp@wgr input tio eutiealatcagtfont phassat Epysetxamme oit mm be
pr oduc oht a ed un

D b | P ea TR ERal i imiEb ety SRRabh B Pl Pplsiyibg Busp ik iy AR ve

means of detdsbrd arehéktagtydihe Gedutiboal i 3hs cﬁs@Nﬁ @aditibis) s3e ohandbdeNgr aidous
storage with exclusion of oxygen is recommended. |nert gases sui t apl e

for this piichpsbstares spled atapampemperabit. Meyaees, when yobigeshrisrs asapisgnit has to
dioxi de; ngblef08p@Soth (N LGSR oiffe ARt Liikiph bttt #8b&siol BP the solids in
an y prevents

prevention of 1ngress oxygen very

product di smaleastivhinointurt s assured. Pypferinad isygltrdmjiiarato wirpvained levels passing close
tenper ures |ch ar enerally utiljze order to facilitate the
hand| i {g ofo thg O,Sfany apf é?qiﬂffowa pﬁr@%&lqﬂy HitaBlePT MFPEIsIqhdn BAditiaes the stirrer

i SCosi Uy (B LRPHRICcorIRE (S Pedubf gtthg?anahggﬁpa 6 pRIILEP AP Ening of

| evel of pé&roxide groups also arises ese contributihg to eavage
of the pol yether nuk@resscan def arserviedy fdneaxainple, afitrethel end ofethgmtetering and post-

oxi dative 30 .degradation dyc for e | e | dehyde

met hanol . FFHT PaEted VIEB R QUi ot EHlene BXidee A A9 P WedeaiaN s mdqueduced
the cont enbré@iuryoataéﬂsbﬁté)ﬁﬁ@ﬁré‘s ﬁpfﬂé%ﬁgé filoth qnﬁbﬁ%ym%apqidf%cﬁ; @ses,
be | owered, and odour nui Sance, damage to health and inferior qual ity

can be3@vobutdle $ttrrar$1nd§)hamlaﬂehyfomtm I thosowhitth @gewcngomumbud; imdxing of the
for exanpl e al t|o i dant s to the et.her polyo epayr ed. by
the pr oces§ T4¢c CﬁgAP%drfhﬁ‘g qon@gnrteﬂ%em e % YBEL é%ﬁé dEF ﬁ?@get Ei and

optionally further support bearings in the vessel. The stirrer shaft can be driven from the

top or bottom (with central or eccentric arrangement of the shaft).



10 the invention, the nmolar ratio of isocyanate groups to hydroxyl
groups being greater than 1, such that theiresulting prepol yners
contain isocyanate groups. The isocyanate groups in the prepolyners

can be reacted in one or nore steps with conpounds containing
Zerevitino h ]Pgug

or oduct s, Tj&lfé?lj(iaa;t(l\g féqgs %?«?Hos@%b@ Jcﬂ{ E % rﬁfx1 %%F%%?f%@ms ofa
pol yur et halpan‘@hdisi‘raﬂﬂl(m sy@lenvmlﬂebtyd thrbugl'sa héa @xdlfangm si tol @etate taplimped
(pol y)isocyanates and at | east one, pol yether pol obt ai nabl e hy .t he
process ac&HF@?‘F@ EX5teIhas A YRbRTiBHINZ CARIpR! ttwaltwttﬁ% SfigPranit 4 pehich
of isocyangh& HE ALhRRr OniBYE a@‘;?dr%ngHQ?rchlﬁtlbl’?ﬁérehGﬁlﬁﬂg ﬁ/f’%@@ﬁ%? er
resul ting prepolyners contai oxyl groups y oxy groups In

t he prepol ylnmr)sThfzaﬂpeuécrrmamg@dengm innaiuoed hpmamdpmnmeﬂhlrculanon for example

| socyanat es cont ai ni,n ds fo roduction of the agtua

by odbet o, Pymcain s Pl S8BT e o hultnon oh i ek stdcnis sp dhppeactor, by
pol yur et ha'ﬁfbaﬁi 854 ﬁ(ﬁﬂ%‘léer i dj&tol? raducld Ahowdits ©Qahils QlerhSABBdm 0.2 to 5 W/, this
pol yur et hane materials an pol yur et hane el astoners, the polyether’

pol yol s obbaingdesed dythe tigujsi-odens peesedrinlithegreador 4l thapempediraration system
optionally h further isocyanate-reactive conponents and
reacted w ?ﬂ?hSFB%\A*@ef%SWPéE&?yanat es, optionally in the presence of

bl owi ngpagents, cat al yst s and/or other additives, for exanple cell
stabilizers. - 15 - Exanples Raw materials used: 5 | RGANOX( r )

1076: Oct addeyikylene pxslegican be supplies o thetgasiasiy ﬁrfé:ﬁw)vmygmr@rmt@n (omigtgred
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Vi scomet er Phy5| ca MCR 51, manufacturer: Anton Paar

by
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char ged Wi
naturally guided by the apparatus features in the particular case, the operation being

executed generally within a pressure range from 1 mbar to 10 bar, more preferably from 1
mbar to 4 bar. Especially in the case of metered addition of ethylene oxide-containing
alkylene oxide mixtures or pure ethylene oxide, it should advantageously be ensured that a
20  sufficient partial inert gas pressure is maintained within the reactor during the startup and
metering phase. This can be established, for example, by means of noble gases or nitrogen.
In the case of metered addition into the liquid phase, the metering units should be designed
such that they self-empty, for example through provision of metering holes on the
underside of the distributor ring. Generally, apparatus measures, for example the
25  installation of non-return valves, should prevent backflow of reaction medium into the
metering units and reactant reservoirs. If an alkylene oxide mixture is being metered in, the
respective alkylene oxides can be supplied to the reactor separately or as a mixture.
Premixing of the alkylene oxides with one another can be achieved by means of a mixing
unit present in the common mixing zone ("inline blending™). It has also been found to be
30  useful to meter the alkylene oxides, on the pump pressure side, individually or in premixed
form into a pumped circulation system conducted, for example, through one or more heat
exchangers. In that case, for good mixing with the reaction medium, it is advantageous to

integrate a high-shear mixing unit into the alkylene oxide/reaction medium stream.



aqueous sorbitol solution containing 70% by wei ght of sorbitol, and
5.391 g of aqueous KOH sol uti on containi ng244. 87% by wei ght of KOH.
The contents of the autoclave were then dewatered at 115C whil e

stirring (cross-beamstirrer, 200 rpn) and with reduced 20 pressure

appl i ed, WiddheRiIfd LRANCOH Ry BE Eigdint }é%BtOPftypi? afd suRhb1Rithy ﬁg?érfgﬁﬁance of the

m nute over a pefiod of 3 H. In the course of this, towards the end
of the dewarersngcpedingdp the pnesdione Irofged@el R Undat vesslsebiahg iashedht to

T01) wor & AAGREIIALS I TendRRaEe Gion eror BRPLpENar TAMEphprg] dished.

speed of 8@t bPEHnaEhasds. peri od of 5.88 h; the netered addition was
commenced at an absolute 25 pressure of 0.05 bar. The end of netered
addi ti od of propylene oxide was fol |l owed by a post-reaction period of

durats o0 1860 ulhted SAGHEH B GO SR U SUe Pl n

et er ed i nteBmpbgiitie 3t IR@ ek yldnet hd bRt vRt¥E lin,ahBR! gy fHRéW | ddshkaction
9.95 h, commencing at 120C. Once 360 g of ethyl ene oxi de had been

met er ed i npheses it whichireyidyad shetene wride 1p deplated oLk endodf shigh # pest-rggction phase

met ered adg.f - 0X] [ 5 i C .
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After a post-reaction period of duration Q.87 t he product

h, was
devol ati | i ZBEOBYIYREFEMAYCchAvantict valycwder srlyeetiPisreiss g en aheplwp grgssure of 1
over a perind: @ 588 mbarl8r by stripping. Stripping removes volatile constituents, for cxample

(residual) alkylene oxides, with introduction of inert gases or steam into the liquid phase
with simultanecous application of reduced pressure, for example by passing inert gas
15  through at an absolute pressure of 5 mbar to 500 mbar. The removal of volatile
constituents, for example of unconverted alkylene oxides, either under reduced pressure or
by stirring, 1s effected at temperatures of 20°C to 200°C, preferably at 50°C to 160°C, and
preferably with stirring. The stripping operations can also be performed in what are called
stripping columns, in which an inert gas or steam stream 1s passed counter to the product
20  stream. Preference is given to performing the stripping operation with inert gases in the

absence of steam.

After attainment of constant pressure or after removal of volatile constituents under
reduced pressure and/or stripping, the product can optionally be subjected to workup steps,
in order to remove any catalyst traces. In the case of alkylene oxide addition reactions
25  catalysed with amines, such aftertreatment steps are generally not required. The optional
removal of the catalyst from the crude product can be effected in various ways: For
example, the basic catalyst can be neutralized with dilute mineral acids such as sulfuric
acid or phosphoric acid. The salts formed in the course of neutralization are removed, for
example by filtration. Exceptions are the polyether polyol preparation processes described
30 in EP-A 2028211, WO-A 2009/152954, WO-A 2011/039145 and WO-A 2009/106244,
which include workup processes without salt removal steps. Alternatively, the
neutralization can be effected with hydroxycarboxylic acids (for example lactic acid, as

described in WO-A 98/20061 and US-A 2004/167316). Equally suitable for neutralization



mn. After cooling to 80C, 120 m of distilled water and 17.395 g of

a 12.15% by wei ght aqueous sul phuric acidl%el uti on were added, and

the m xture was stirred at 80C over a period of 30 mn. The m xture
formed was discharged into a glass flask, and 0.5431 g of | RGANOX(r)
1076 was aqp@@arb&}ﬁfcea%ﬁ&se‘for %ﬁﬁwﬁ% Ak aé’i@sasdgé%ﬁﬁécﬁglngg A 1O The metal
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water and 17.129 g of a 12.15% by wei ght 25 aqueous sul phuric acid

solution were added, and the m xture was stirred at 80C over a period
of 30 mn. The m'xture formed was discharged into a glass flask, and

0.5427 g o B?% T
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period_totalling 3.32 h at 150 C. After a post-reaction period_ of
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polyether polyol can be lowered, and odour nuisance, damage to health and inferior quality

can be avoided. It is optionally possible to add ageing stabilizers, for example antioxidants,



A 2 1 | aboratory autoclave under a nitrogen atnosphere was charged

with 176.5 g of an aqueous sorbitol solutign containing 70% by wei ght

of sorbitol, and 5.179 g of aqueous 25 KOH sol ution containing 46.59%
by wei ght of KOH The contents of the autoclave were then dewatered

at 115C whi; r

o e bR hSED B0 SEERBRNER T hE of Sl ARG Ry TS
per mi nut e aesteding tpelid deetfonZcad behusedl fo plepare ol Fethed fpolydilSwhichWarO<C are, in
the end of the dematerlng period, a pressure of 100-120 nbar was

est abl i shedartirHRnisdally sleppandierdionpeeneolso C and 196.2 g of 30

propyl ene oxide (3.378 nol) were netered into the headspace of the
autocl ave ahhegobfetticr folywRepdpatd 390né Bfﬂcgééeiccardﬂ?g' tooﬂie(iifwe]atlén '&an Bg%sed as
nmetered addition was comenced at “an absol ute pressure of
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4.35 h at 150 C. After a post-reaction period of duration 0.35 h, the
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were then d at 115C whi | rin cross-beamstirrer 0
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In the course of this, towards the end of the dewatering period, a
pressure OfSOCHMARENIHRING/TPEYRdhIor Prednction of ﬁi%qﬁ% engsarmﬁeéort gxample
150 C gpd I e nmetered into

t he heggspéé)%dé %ta% dﬁglng ?lg%'e aefe%&s rpo(ngretglg% ?I%%O rpmover a
period of 1.47 h; the rretered addition was commenced at an absol ute
pressure of 0.05 bar. The end of netered addition of propyl ene oxide

was fol | owEar Bipdyctipnsef solid arifarmerd pplyureBrng maigriabnand of polyuraiBancelastemers,
pressure
Potal of o0% BIGRAADAUTIIE Gl BRARS U8 pdlks B0EHanE 6 B2 HRBhUA e ptionally
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0.92 h, _the product was devolatilized b . ?fag?lo nat 150C under

0

r educed? pr 885UROSYRAFS n9RA§NA e épep@:qS g\ aggpis.e catalysts; ayl/qroother
80C, 120 myqaikivel, %Héxﬁﬁglev@ll%fabﬁ%rslg 8417 g of a 11.74% by wei ght
aqueous sul phuri¢ acid solution were added, and the nixture was

stirred at 80C over a period of 30 mn. The m xture forned was

di scharged into a glass 30 flask, and 0.5410 g of | RGANOX(r) 1076 was
added. Thereafter, the product was dewatered at 18 nbar (water-jet
vacuum) for 1 h and then at 1 nbar and 110C over a period of 3 h.

After filtration through a depth filter (T 750, from Seitz), a clear
product with an OH nunber of 143 ng KOH g and a viscosity of 692 nPas
(at 25C) was obtained. - 19 - Exanple 6, conparative



A 2 1 | aboratory autoclave under a nitrogen atnosphere was charged
with 93.27 g of an aqueous sorbitol solutj®n containing 70% by wei ght
of sorbitol, and 5.667 g of aqueous 5 KOH sol ution containing 44.87%
by wei ght of KOH The contents of the autoclave were then dewatered
at 115C whid e stirring (cross-beamstirrer, 200 rpm and with reduced
pressure a S with sinultaneous introduction of 50 m of ni trogen
per mnute over a period of 3.0 h. In the course of this, towards the
end of the dewatering period, a pressure of 100-120 nbar was

est abl i she®awrmateyials used:\was heated to 150 C and 207.3 g of 10

propyl ene oxide (3.569 nol) were netered into the headspace of the
autoclave at a stirrer speed of 800 rpmover a period of 1.62 h; the
met er eds addRGAMORES0g6:menced at an absol ute pressure of 0.05 bar.
The end of netered addition of propyl ene oxide was followed b

post - r eact iQAstrdgeri3od - vii-Gurtylohpdronyphenylyropigngte b ibgSpseialte gigicals
t hen adjusgﬁgvg STHRNS of nitrogen to 2.55 bar and a total of 928.3 g
of ethyl ene oxide wWere 15 netered in over a period totalling 8.58 h
at 150 C. After a post-reaction period of duration 0.28 h, the
product was devolatilized by heating at 150C under reduced pressure
(10 nbar) ver & riod f 30 After cooling to 80C, 120 m of
distilled n duethods: ) 5 15% by wei ght aqueous sul phuric
aci d sp@ut[gmnnﬂﬂﬂraﬂdedwogﬂd the m xture was stirred at 80C over a
period of 30 min. The mxture formed was di scharged into a gl ass 20

fl ask, andThesZdgugnhses preadeimrined by ghoarctheiielt DINhE2485 The viscpgties were

product wa r a
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depth filt elfe tadth@d®0f DIN 680 BE{QE)7, spanilé tiipt) ikhntar!radge I- BRUCY. Wi th an

OH nunber of 102 ng KOH g was obtai ned. The material solidified in

t he course of cooling to roomtenperature. At 40C, a viscosity of 316
nPas dp1dp Example 7, conparative A 2 1 |aboratory autoclave
under a nltrogg at nosphere was charged with 93.4 g of an aqueous
sorbitol sal atli labnramny aitoclage n0derby nmmggmtatmdsphmebwasothargfrddwithm% g of an
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duration 1. pressure was
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was demeteged at” 18 mbar (water-jet vacuum f h and then a
nmbar aBd 11hGEredaddiBompefr etbylemff oBdb wasfraiesd thi 1I5ﬂ?@,twltunh was atjghechafﬂ@pt farther

filter (T g%) z Jf E}?en%gg&&t%%bth?fpenlea %ngdeq'laldybegrll %%Eergd’ 1(1)1d llLﬁE‘: rgr\qlélqun%rethgyl_'ene oxide
was metered in at 150°C. After a post-reaction period of duration 0.87 h, the product was

devolatilized by heating at 150°C under reduced pressure (10 mbar) over a period of 30



A 2 1 | aboratory autoclave under a nitrogen atnosphere was charged
with 162.4 g of an aqueous sorbitol soluti®@n containing 70% by wei ght
of sorbitol, and 10.798 g of aqueous 20 KOH sol ution contai ning
44.87% by wei ght of KOH The contents of the autoclave were then

dewat ered at. 1 b hdck | C ti nrer :
withr educ%ﬁjm'péggrs%g hg;g%?? gj,la\gmnglhgfgﬁsrﬁrgﬁg gilgé%udg Elilﬁ)t3,r98 (gftal( gir?%");}ﬂ%owmgh t
m of nitragesvupenlphuriciheideobitioa weat iadded)fand.the mixture tvhe stiet se8@IC over a

this, towards th nd of the dewaterjng perjod, a pressure of 100-120
moar s eSERR PLAGAINTHRE MRS whedisehpre! ma@faéﬁéla%gné Ogp4at & of

25 propyl eRRGRNER® (4% 8¢ aiia) TH\%Fe?f’tseg}gﬁlr@ %ﬁﬁiubf‘&r&’s &%t&@@%ﬁ%g@(m@ter—j et

the autoclave at a stirrer speed m over a period o
t he net &r edacqudi)tfoohhwad tlepmid h@¥darat | mabandew hwpesod p£3 bua 8eofilt@iion through

bar. After a -reactio eri.od of duration 2.63 th r ct

Govol at i 11 2ateoty ikl 1 BB SsEd. Aot b EakacuTh ALl P batr it e K5H/e
over a per izfdla HscStyBiT11 MERYatOB0C) s 6kai@0§ 100 m of distilled

wat er and 33.209 g of a 12.22% by 30 wei ght aqueous sul phuric acid

solution were added, and the m xture was stirred at 80C over a period
of 30 mn. _The mixture formed was di scharged into a glass flask, and
1.7081 ¢ oiExf' X(r) 1076 was added. Thereafter, the product was

dewat eng@d af 2118ap&afory Walotlave @hdatas Hitfgeh Qfmdspher@nblas Elﬁa&*%]e’ﬂt withrd388 g of an
and 110C over a period of 3 h. After -21 - filtration throu

dept h filt éauqoys peitol pdutigerentaining ey weisued sompitd, aml @ngﬁ@%ﬂuews
of 208 ny 'ﬁ%ﬁ%ol%gn %o%féaﬁﬁfgsﬂ.¥7%fby]w%&3h{‘3’1ﬁﬁo£ﬁ%h%%Shteiﬁ‘ﬁsof?ﬁé g‘&tgglgve were
then dewatered at 115°C while stirring (cross-beam stirrer, 200 rpm) and with reduced
pressure applied, with simultaneous introduction of 50 ml of nitrogen per minute over a
15  period of 3 h. In the course of this, towards the end of the dewatering period, a pressure of
100-120 mbar was established. The mixture was heated to 150 °C and 208.5 g of propylene
oxide (3.590 mol) were metered into the headspace of the autoclave at a stirrer speed of
800 rpm over a period of 4.05 h; the metered addition was commenced at an absolute
pressure of 0.05 bar. The end of metered addition of propylene oxide was followed by a
20  post-reaction period of duration 0.32 h. The reactor pressure was then adjusted by means of
nitrogen to 2.55 bar and a total of 936.3 g of ethylene oxide were metered in over a period
totalling 8.58 h at 150 °C. After a post-reaction period of duration 0.80 h, the product was
devolatilized by heating at 150°C under reduced pressure (10 mbar) over a period of 30
min. After cooling to 80°C, 120 ml of distilled water and 17.129 g of a 12.15% by weight
25 aqueous sulphuric acid solution were added, and the mixture was stirred at 80°C over a
period of 30 min. The mixture formed was discharged into a glass flask, and 0.5427 g of
IRGANOX® 1076 was added. Thereafter, the product was dewatered at 18 mbar (water-jet
vacuum) for 1 h and then at 1 mbar and 110°C over a period of 3 h. After filtration through
a depth filter (T 750, from Seitz), a clear product with an OH number of 100 mg KOH/g
30  and a viscosity of 707 mPas (at 25°C) was obtained.

Example 3
A 2 1 laboratory autoclave under a nitrogen atmosphere was charged with 151.5 g of an

aqueous sorbitol solution containing 70% by weight of sorbitol, and 5.297 g of aqueous



Exanple 9, conparative 5 A 2 1 |aboratory autoclave under a nitrogen
at nosphere was charged with 93.6 g of an_ggueous sorbitol solution
contai ning 70% by wei ght of sorbitol, and 5.320 g of agueous KOH

sol ution containing 44.87% by wei ght of KOH The contents of the
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sorbitol, and 5.324 g of aqueous - 22 - KOH sol ution containing
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dewat er ed dtxaifB&CAwhi le stirring (cross-beamstirrer, 200 rpn) and
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absolute pressure of 0.05 bar. The end of metered addition of propylene oxide was

followed by a post-reaction period of duration 0.82 h. The reactor pressure was then

adjusted by means of nitrogen to 2.55 bar and a total of 880.7 g of ethylene oxide were



aqueous sorbitol solution containing 70% by wei ght of sorbitol, and
5.195 g of aqueous 25 KOH solution contalpgng 46.59% by wei ght of
KOH. The contents of the autoclave were then dewatered at 115C while
stirring (cross-beamstirrer, 200 rpm) and with reduced pressure
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periodgf JpRhincAfter Sfiltration through a depth filter (T 750, from
Seitz), a clear product with an OH nunber of 101 ng KOH g and a
viscosity of 652 nPas (at 25C) was obtained. Exanple 12, conparative

A2 1 |abo torlé gut ocl ave under a nitrogen atnosphere was charged
with 93.1 P> 10 aqueous sorbitol solution containing 70% by

wei ght of WQQ'IEE&I&tOQ"Qu@eng@uﬂdé?fa ﬁ%g&yﬁnﬁ%ﬁ&@w&'cﬁﬁ‘rg@@%lﬁi P3319 g of an

46. 59% by wei ght of The contents of the autocl ave were
dewat er ed aquepllscspxmpl golytion p@nﬁgm(ngr?f%bwe\mghtt ¢t yoepitol D orml 519&9 ga@fdaqueous
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this, towalﬂdasl ddveat&ed =0fl 150E vﬂﬁl\wdtﬁﬁmglgcr@@tbsaﬂ} stirdd 268G wp8) and with reduced
pressure applied, with simultaneous introduction of 50 ml of nitrogen per minute over a

period of 3.0 h. In the course of this, towards the end of the dewatering period, a pressure

of 100-120 mbar was established. The mixture was heated to 150 °C and 201.7 g of

20  propylene oxide (3.473 mol) were metered into the headspace of the autoclave at a stirrer

speed of 800 rpm over a period of 1.47 h; the metered addition was commenced at an

absolute pressure of 0.05 bar. The end of metered addition of propylene oxide was

followed by a post-reaction period of duration 1.1 h. The reactor pressure was then

adjusted by means of nitrogen to 2.55 bar and a total of 905.2 g of ethylene oxide were

25  metered in over a period totalling 4.53 h at 150 °C. After a post-reaction period of duration

0.92 h, the product was devolatilized by heating at 150°C under reduced pressure (10

mbar) over a period of 1.45 h. After cooling to 80°C, 120 ml of distilled water and 19.8417

g of a 11.74% by weight aqueous sulphuric acid solution were added, and the mixture was

stirred at 80°C over a period of 30 min. The mixture formed was discharged into a glass

30 flask, and 0.5410 g of IRGANOX® 1076 was added. Thereafter, the product was
dewatered at 18 mbar (water-jet vacuum) for 1 h and then at 1 mbar and 110°C over a

period of 3 h. After filtration through a depth filter (T 750, from Seitz), a clear product

with an OH number of 143 mg KOH/g and a viscosity of 692 mPas (at 25°C) was

obtained.



15 of 100-120 nbar was established. The m xture was heated to 150 C
and 1135.1 g of propyl ene oxide (19.544 oph) were netered into the
headspace of the autoclave at a stirrer speed of 800 rpmover a
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Example 7, comparative
A 2 1 laboratory autoclave under a nitrogen atmosphere was charged with 93.4 g of an
aqueous sorbitol solution containing 70% by weight of sorbitol, and 2.793 g of aqueous
KOH solution containing 44.87% by weight of KOH. The contents of the autoclave were

30  then dewatered at 115°C while stirring (cross-beam stirrer, 200 rpm) and with reduced

pressure applied, with simultaneous introduction of 50 ml of nitrogen per minute over a
period of 3.0 h. In the course of this, towards the end of the dewatering period, a pressure
of 100-120 mbar was established. The mixture was heated to 150 °C and 208.1 g of

propylene oxide (3.583 mol) were metered into the headspace of the autoclave at a stirrer



aqueous sorbitol solution containing 70% by wei ght of sorbitol, and
5.174 g of aqueous 20 KOH sol ution contaip)ng 46.59% by wei ght of
KOH. The contents of the autoclave were then dewatered at 115C while
stirring (cross beam stirrer, 200 rpn) and with reduced pressure

applied, wg ti of 0 r
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g of IRGANOX®™ 1076 was added. Thereafter, the product was dewatered at 18 mbar

(water-jet vacuum) for 1 h and then at 1 mbar and 110°C over a period of 3 h. After



KCH sol ution containing 46.59% by wei ght of KOH The contents of the
autocl ave were - 26 - then dewatered at-215C while stirring
(cross-beam stirrer, 200 rpm and with reduced pressure applied, with
si mul t aneous i ntroduction of 50 m of nitrogen per m nute over a

period of Ff.dyn Jhﬂ)u%i]% &%g’fhr ﬁﬁer((fl"fgg ?8]61 %@ Iéaji‘ (?i[ﬁg tagebl:]. number of

dewat ering period, a-pressure

m xt ure walbegt KOH/g add viscauity ofﬂﬁzﬁn@amtatasm)omfslcﬂm&nakl de (2.696

nol) were nmetered into the headspace of the autoclave at a stirrer
speed of 800 rpmover a period of 1.20 h; the nmetered addition was
comrenced 189SQ)rhip Eﬁ.ag(,gssure of 0.05 bar. The end of netered
addition o pr pylene oxi de was followed by a post-reaction period of
durati oh 2.420 lhlabdiatory eatochwve puné&szu mﬁrams atthespherdj way elohripyd withrizs. @g of an

ot o og i noagion® somitof SSlufot Shithintes s vy Seithue! ikl ard 3950 Edadteous

post - r eact iKABH RBMtiBH Bhtaflif@lid. QWAOO)B@e@ht PR OB qql‘é%nﬁ@ﬁﬁ of the autoclave were
devol atilized by heating at 150C under reduced pressure (10 nbar)

over a per it dgwagerediah 11ATG e‘rhlboftﬁimn@ (erossgig@m §PoernP0Gfp) gnd Mithdreduced
wat er and 19. 8122 ﬁl‘% tll 7 02(11 t aungg u%‘%% uric acid

sol ution weFESHHFRR S T FEy a&? P dOICHPT OB PTG BT 2
of 30 mpn. Iﬂ@d 6F X hulretht @b o Pikss, %ﬁ&b@ﬂﬁ%ﬂdﬁmem&a@erml G}ﬁ:ﬁoﬂ'@ﬁﬂéssure of
and 0.5439 | RGANOX(r) 1076 was added. Thereafter, the Ero uct

was dewat erlg&laf) mitgr g estabiiphed- ﬁhetm%@wm heatedsiod 50 SCand @0 3rg af propylene
and then agx %c@fs%’?qn&) %?e%g‘%}/e? dr g’rtng e ?é})dggacg’ of théa‘.gl}t?cfla\;e Jiltar at &e?rlpeed of

t hrough a depth I'ter aniniti
product w 800 apmCbieruariperiod b 108 h3 tivey mitdréd) additlom Wﬂsm&néry:e@fat 3d5absolute
mPas (at 40 C) was obtained. The material solidified in the course of

cool i ng t o PFSeHE 26 G Gnprsr 2beiead ofmsiesed addition ghpropxieng @xidepwas followed by a
| ab t
03 a 151 pRMLBEIRGHOBE adtnfind 6.49 B TRE FRABNGSHER A CHNSH ABHIsttl bl means of

4 g of n aqueous sorbito ution contal
sorbitol, arcgeR.t3855% af aadueotaisl 36 9BEB g aif uithydene oxitlai wéragnétbred 9ifio the

O G J0 SRS By e AR5 1 R L5 s

pressure apghigesf ethlele %kfaélﬁa%n?e%%netateaqﬂugfeueaufah e pSat@é lmﬁer Q4R of
per m nute over a peri od of . In the cour se of R t owar ds

the end of further gwafercd aﬂCthIpef ¢tbﬂlen@0pries@arl@f@ed tmb?'OfQOWhi&hrwa.&aé:;tamed after

coLab el T A G 0 0, 028 e

aut ocl ave @ﬂlyﬁen&tdxideeﬁ/aSSﬂl@&QedOlh 8000 rPMARE h pRsPRAdtRE $riol- of FlubitichESS h,
netered addition was commenced at an absol ute pressure of 0.05 bar.
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a period of 30 min. After cooling to 80°C, 120 ml of distilled water and 17.172 g of a

12.15% by weight aqueous sulphuric acid solution were added, and the mixture was stirred
25  at 80°C over a period of 30 min. The mixture formed was discharged into a glass flask, and
0.5436 g of IRGANOX® 1076 was added. Thereafter, the product was dewatered at 18
mbar (water-jet vacuum) for 1 h and then at 1 mbar and 110°C over a period of 3 h. After
filtration through a depth filter (T 750, from Seitz), an initially clear product with an OH
number of 98.1 mg KOH/g was obtained. The material became turbid after a few days of

30  storage at room temperature. At 40°C, a viscosity of 347 mPas was found.

Example 10, comparative
A 2 | laboratory autoclave under a nitrogen atmosphere was charged with 93.5 g of an

aqueous sorbitol solution containing 70% by weight of sorbitol, and 5.324 g of aqueous
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1. Commentabsolute pressore of Hy0%eher. ckhedendisddmetered addition of propylene oxide was

followed by a post-reaction period of duration 0.81 h. The reactor pressure was then

10 adjusted by means of nitrogen to 2.55 bar and a total of 935.9 g of ethylene oxide were

metered in over a period totalling 11.7 h at 150 °C. After a post-reaction period of duration

0.30 h, the product was devolatilized by heating at 150°C under reduced pressure (10

mbar) over a period of 30 min. After cooling to 80°C, 120 ml of distilled water and 17.184

gofa12.15% by weight aqueous sulphuric acid solution were added, and the mixture was

15  stirred at 80°C over a period of 30 min. The mixture formed was discharged into a glass

flask, and 0.548 g of IRGANOX® 1076 was added. Thereafter, the product was dewatered

at 18 mbar (water-jet vacuum) for 1 h and then at 1 mbar and 110°C over a period of 3 h.

After filtration through a depth filter (T 750, from Seitz), an initially clear product with an

OH number of 99.6 mg KOH/g was obtained. The material solidified in the course of

20 cooling to room temperature. At 40°C, a viscosity of 335 mPas was found.

Example 11, comparative
A 2 ] laboratory autoclave under a nitrogen atmosphere was charged with 93.1 g of an
aqueous sorbitol solution containing 70% by weight of sorbitol, and 5.195 g of aqueous
25  KOH solution containing 46.59% by weight of KOH. The contents of the autoclave were
then dewatered at 115°C while sturing (cross-beam stirrer, 200 rpm) and with reduced
pressure applied, with simultaneous introduction of 50 ml of nitrogen per minute over a
period of 3.0 h. In the course of this, towards the end of the dewatering period, a pressure
of 100-120 mbar was established. The mixture was heated to 150 °C and 1135.1 g of
30 propylenc oxide (19.544 mol) were metered into the headspace of the autoclave at a stirrer
speed of 800 rpm over a period of 5.0 h; the metered addition was commenced at an
absolute pressure of 0.05 bar. After a post-reaction period of duration 3.6 h, the product
was devolatilized by heating at 150°C under reduced pressure (10 mbar} over a period of

30 min. After cooling to 80°C, 100 ml of distilled water and 17.50 g of a 12.15% by
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weight aqueous sulphuric acid solution were added, and the mixture was stirred at 80°C
over a period of 30 min. The mixture formed was discharged into a glass flask, and 0.5441
g of IRGANOX® 1076 was added. Thereafter, the product was dewatered at 18 mbar
(water-jet vacuum}) for 1 h and then at 8§ mbar and 110°C over a period of 3 h. After
filtration through a depth filter (T 750, from Seitz), a clear product with an OH number of
101 mg KOH/g and a viscosity of 652 mPas (at 25°C) was obtained.

Example 12, comparative

A 2 | laboratory autoclave under a nitrogen atmosphere was charged with 93.1 g of an
aqueous sorbitol solution containing 70% by weight of sorbitol, and 5.085 g of aqueous
KOH solution containing 46.59% by weight of KOH. The contents of the autoclave were
then dewatered at 115°C while stirring (cross-beam stirrer, 200 rpm) and with reduced
pressure applied, with simultaneous introduction of 50 ml of nitrogen per minute over a
period of 3.0 h. In the course of this, towards the end of the dewatering period, a pressure
of 100-120 mbar was established. The mixture was heated to 150 °C and 1135.1 g of
propylene oxide (19.544 mol) were metered into the headspace of the autoclave at a stirrer
speed of 800 rpm over a period of 6.8 h; the metered addition was commenced at an
absolute pressure of 0.05 bar. After a post-reaction period of duration 2.0 h, the product
was devolatilized by heating at 150°C under reduced pressure (10 mbar) over a period of
30 min. After cooling to 80°C, 100 ml of distilled water and 17.049 g of a 12.15% by
weight aqueous sulphuric acid solution were added, and the mixture was stirred at 80°C
over a period of 30 min. The mixture formed was discharged into a glass flask, and 0.5381
g of IRGANOX® 1076 was added. Thereafter, the product was dewatered at 18 mbar
(water-jet vacuum) for 1 h and then at 8§ mbar and 110°C over a period of 3 h. After
filtration through a depth filter (T 750, from Seitz), a clear product with an OH number of
101 mg KOH/g and a viscosity of 265 mPas (at 40 °C) was obtained.

Example 13, comparative

A 2 1 laboratory autoclave under a nitrogen atmosphere was charged with 65.7 g of
glycerol and 5.134 g of aqueous KOH solution containing 46.59% by weight of KOH. The
contents of the autoclave were then dewatered at 115°C while stirring (cross-beam stirrer,
200 rpm) and with reduced pressure applied, with simultaneous introduction of 50 ml of
nitrogen per minute over a period of 3.0 h. In the course of this, towards the end of the

dewatering period, a pressure of 100-120 mbar was established. The mixture was heated to
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150 °C and 206.1 g of propylene oxide (3.549 mol) were metered into the headspace of the
autoclave at a stirrer speed of 800 rpm over a period of 2.08 h; the metered addition was
commenced at an absolute pressure of 0.05 bar. The end of metered addition of propylene
oxide was followed by a post-reaction period of duration 0.50 h. The reactor pressure was
then adjusted by means of nitrogen to 2.55 bar and a total of 928.3 g of ethylene oxide
were metered in over a period totalling 9.6 h at 150 °C. After a post-reaction period of
duration 1.20 h, the product was devolatilized by heating at 150°C under reduced pressure
(10 mbar) over a period of 30 min. After cooling to 80°C, 120 ml of distilled water and
18.148 g of a 12.15% by weight aqueous sulphuric acid solution were added, and the
mixture was stirred at 80°C over a period of 30 min. The mixture formed was discharged
into a glass flask, and 0.5467 g of IRGANOX® 1076 was added. Thereafter, the product
was dewatered at 18 mbar (water-jet vacuum) for 1 h and then at 1 mbar and 110°C over a
period of 3 h. After filtration through a depth filter (T 750, from Seitz), a clear product
with an OH number of 100.3 mg KOH/g and a viscosity of 383 mPas (at 25°C) was

obtained.

Example 14, comparative

A 21 laboratory autoclave under a nitrogen atmosphere was charged with 79.9 g of an
aqueous sorbitol solution containing 70% by weight of sorbitol, and 5.174 g of aqueous
KOH solution containing 46.59% by weight of KOH. The contents of the autoclave were
then dewatered at 115°C while stirring (cross-beam stirrer, 200 rpm) and with reduced
pressure applied, with simultaneous introduction of 50 ml of nitrogen per minute over a
period of 2.67 h. In the course of this, towards the end of the dewatering period, a pressure
of 100-120 mbar was established. The mixture was heated to 150 °C and 352.9 g of
propylene oxide (6.076 mol) were metered into the headspace of the autoclave at a stirrer
speed of 800 rpm over a period of 5.68 h; the metered addition was commenced at an
absolute pressure of 0.05 bar. The end of metered addition of propylene oxide was
followed by a post-reaction period of duration 1.08 h. The reactor pressure was then
adjusted by means of nitrogen to 2.55 bar and a total of 791.8 g of ethylene oxide were
metered in over a period totalling 8.70 h at 150 °C. After a post-reaction period of duration
1.20 h, the product was devolatilized by heating at 150°C under reduced pressure (10
mbar) over a period of 30 min. After cooling to 80°C, 120 ml of distilled water and 17.971
g of a 11.74% by weight aqueous sulphuric acid solution were added, and the mixture was

stirred at 80°C over a period of 30 min. The mixture formed was discharged into a glass
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flask, and 0.5390 g of [RGANOX® 1076 was added. Thereafter, the product was
dewatered at 18 mbar (water-jet vacuum) for 1 h and then at 1 mbar and 110°C over a
period of 3 h. After filtration through a depth filter (T 750, from Seitz), an initially clear
product with an OH number of 89.6 mg KOH/g and a viscosity of 699 mPas (at 25°C) was

obtained. The material rapidly became turbid in the course of cooling to room temperature.

Example 15, comparative

A 2 1 laboratory autoclave under a nitrogen atmosphere was charged with 69.2 g of an
aqueous sorbitol solution containing 70% by weight of sorbitol, and 5.502 g of aqueous
KOH solution containing 46.59% by weight of KOH. The contents of the autoclave were
then dewatered at 115°C while stirring (cross-beam stirrer, 200 rpm) and with reduced
pressure applied, with simultaneous introduction of 50 ml of nitrogen per minute over a
period of 3.05 h. In the course of this, towards the end of the dewatering period, a pressure
of 100-120 mbar was established. The mixture was heated to 150 °C and 461.5 g of
propylene oxide (7.946 mol) were metered into the headspace of the autoclave at a stirrer
speed of 800 rpm over a period of 6.38 h; the metered addition was commenced at an
absolute pressure of 0.05 bar. The end of metered addition of propylene oxide was
followed by a post-reaction period of duration 1.65 h. The reactor pressure was then
adjusted by means of nitrogen to 2.55 bar and a total of 690.4 g of ethylene oxide were
metered in over a period totalling 8.55 h at 150 °C. After a post-reaction period of duration
2.88 h, the product was devolatilized by heating at 150°C under reduced pressure (10
mbar) over a period of 30 min. After cooling to 80°C, 120 ml of distilled water and 20.003
g of a 11.74% by weight aqueous sulphuric acid solution were added, and the mixture was
stirred at 80°C over a period of 30 min. The mixture formed was discharged into a glass
flask, and 0.5580 g of IRGANOX® 1076 was added. Thereafter, the product was
dewatered at 18 mbar (water-jet vacuum) for 1 h and then at 1 mbar and 110°C over a
period of 3 h, After filtration through a depth filter (T 750, from Seitz), an initially clear
product with an OH number of 74.4 mg KOH/g and a viscosity of 783 mPas (at 25°C) was

obtained. The material rapidly became turbid in the course of cooling to room temperature.

Example 16, comparative
A 2 1 laboratory autoclave under a nitrogen atmosphere was charged with 97.6 g of an
aqueous sorbitol solution containing 70% by weight of sorbitol, and 5.082 g of aqueous

KOH solution containing 46.59% by weight of KOH. The contents of the autoclave were
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then dewatered at 115°C while stirring (cross-beam stirrer, 200 rpm) and with reduced
pressure applied, with simultaneous introduction of 50 ml of nitrogen per minute over a
period of 3.0 h. In the course of this, towards the end of the dewatering period, a pressure
of 100-120 mbar was established. The mixture was heated to 150 °C and 156.6 g of
propylene oxide (2.696 mol) were metered into the headspace of the autoclave at a stirrer
speed of 800 rpm over a period of 1.20 h; the metered addition was commenced at an
absolute pressure of 0.05 bar. The end of metered addition of propylene oxide was
followed by a post-reaction period of duration 2.20 h. The reactor pressure was then
adjusted by means of nitrogen to 2.55 bar and a total of 975.4 g of ethylene oxide were
metered in over a period totalling 8.57 h at 150 °C. After a post-reaction period of duration
0.80 h, the product was devolatilized by heating at 150°C under reduced pressure (10
mbar) over a period of 30 min. After cooling to 80°C, 120 ml of distilled water and
19.8122 g of a 11.74% by weight aqueous sulphuric acid solution were added, and the
mixture was stirred at 80°C over a period of 30 min. The mixture formed was discharged
into a glass flask, and 0.5439 g of IRGANOX® 1076 was added. Thereafter, the product
was dewatered at 18 mbar (water-jet vacuum) at 80°C to 110°C for 1 h and then at 110°C
and 1 mbar over a period of 3 h. After filtration through a depth filter (T 750, from Seitz),
an initially clear product with an OH number of 104.3 mg KOH/g and a viscosity of 335
mPas (at 40 °C) was obtained. The material solidified in the course of cooling to room

temperature.

Example 17, comparative

A 2 1 laboratory autoclave under a nitrogen atmosphere was charged with 93.4 g of an
aqueous sorbitol solution containing 70% by weight of sorbitol, and 12.285 g of aqueous
KOH solution containing 46.59% by weight of KOH. The contents of the autoclave were
then dewatered at 115°C while stirring (cross-beam stirrer, 200 rpm) and with reduced
pressure applied, with simultaneous introduction of 50 ml of nitrogen per minute over a
period of 3.17 h. In the course of this, towards the end of the dewatering period, a pressure
of 100-120 mbar was established. The mixture was heated to 150 °C and 908.2 g of
propylene oxide (15.637 mol) were metered into the headspace of the autoclave at a stirrer
speed of 800 rpm over a period of 6.75 h; the metered addition was commenced at an
absolute pressure of 0.05 bar. The end of metered addition of propylene oxide was
followed by a post-reaction period of duration 0.92 h. The reactor pressure was then

adjusted by means of nitrogen to 2.55 bar and a total of 227.0 g of ethylene oxide were
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metered in over a period totalling 2.27 h at 150 °C. After a post-reaction period of duration
2.73 h, the product was devolatilized by heating at 150°C under reduced pressure (10
mbar) over a period of 30 min. After cooling to 80°C, 120 ml of distilled water and 42.621
g of a 11.74% by weight aqueous sulphuric acid solution were added, and the mixture was
stirred at 80°C over a period of 30 min. The mixture formed was discharged into a glass
flask, and 0.6066 g of IRGANOX® 1076 was added. Thereafter, the product was
dewatered at 18 mbar (water-jet vacuum) at 80°C for 1 h and then at 110°C and 8 mbar
over a period of 3 h. After filtration through a depth filter (T 750, from Seitz), an initially
clear product with an OH number of 101 mg KOH/g was obtained. The material rapidly

became turbid in the course of cooling to room temperature.

The test results are collated in Table 1.
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where xm(P0O) is defined as the nolar anount of propyl ene oxide
metered in for the Pmblock in nmol, 20x(OH) is defined as the nolar
amount of hydroxyl groups in the polyethé®-polyol in nol, tn(PO) is
defined as the nmetering tinme for the propyl ene oxide of the Pm bl ock
in hours, OHZ is defined as the cal cul ated OH numnber
of the polgiginer polyol in ng 25KOH g, and mis as defined above, and
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the reaction with propylene oxide is effected during the metered addition of the Py,

block(s) under the conditions of the following inequation:

xm(PO)
x(OH) » t,(PO) * OHZ

15 in [g/(h* {mg KOH})](1)

< 0.0060

where

xm(PO) is defined as the molar amount of propylene oxide metered in for the
P, block in mol,

20 x(OH) is defined as the molar amount of hydroxyl groups in the polyether
polyol in mol,

tm(PO) is defined as the metering time for the propylene oxide of the Py
block in hours,

OHZ is defined as the calculated OH number of the polyether polyol in mg
25 KOH/g, and

m is as defined above,

and where the total content of oxyethylene units in the polyether polyol, based on
the total mass of the alkylene oxides metered in, is from 5 to 90% by weight.
30
2. Process according to Claim 1, characterized in that the P, block comprises or the Py,
blocks comprise at least 75% by weight of oxypropylene units, based on the total

mass of the alkylene oxides metered in for this block or these blocks.



15 7. Process according to any of the preceding clains, characterized
in that the polyether polyols, aside fromthe structural units
originating fromthe starter, consist exélusively of the En and Pm

bl ocks. 208. Process according to any of the preceding clains,
characterized in that at |east one further starter conpound having a
melting point < 40Cis used in a proportion of up to 30% by wei ght
based on the total nass of all starter conpounds. 9. Process
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conmpounds. 10. t&ﬁl&ﬁmﬁmmemmabsaﬂae&ﬁ if.he precedi ng cl ai ns,
characterized in that the catalyst is a basic catalyst. 30 11.

Proces3 according to any of the preceding clains, characterized in

end product, “of Tebbartpig B, Ay IEE BBl R
by weight. - &2block2oRnmsaskast®08s by nei ght)oiécli)gyeﬂfyldnh enfig.ecedi ng

clainms, characterized in that the catal yst used is potassium
hydr oxi de. 513. Process according to any of the precedi ng cl ai ns,

charact erized Pﬁ}éef?ﬁcc&ﬁ%é foHn fR{ (?(P r;féeaﬁn aéﬁar?&ﬁz%ﬁ% gﬁf one I, block

conmpound wth e oxl de a e'1s effecte

t enpet@t ure ofﬁmmendbkth, espeC|aIIy of 100 to 160C. 14. Process
according to any of the preceding clains, characterized in that the
starter 10conpound used is pentaerythritol, sucrose,

trimethyl gl pr opafi@ssAReéRUingOfcPiah! of the preceding claims, characterized in that the
calculated OH number of the polyether polyols is from 50 mg KOH/g to 400 mg
KOH/g.
15
7. Process according to any of the preceding claims, characterized in that the polyether
polyols, aside from the structural units originating from the starter, consist

exclusively of the E, and Py, blocks.

20 8. Process according to any of the preceding claims, characterized in that at least one
further starter compound having a melting point < 40°C is used in a proportion of

up to 30% by weight based on the total mass of all starter compounds.

0. Process according to any of the preceding claims, characterized in that no solvent is
25 used in the reaction of the starter compound with ethylene oxide and propylene

oxide and any further alkylene oxide compounds.

10.  Process according to any of the preceding claims, characterized in that the catalyst
is a basic catalyst.
30
11. Process according to any of the preceding claims, characterized in that the catalyst
is used in a concentration, based on the amount of end product, of 0.004 to 1.0% by

weight, especially of 0.05 to 1.0% by weight.



15. Pol yet her polyols preparable by a process according to any of
Clainms 1 to 14, wherein the polyether polyols at 20C are, in
particular, visually clear and/or honpgef&eus.

12.
5 13

14.
10

15.

Process according to any of the preceding claims, characterized in that the catalyst

used is potassium hydroxide.

Process according to any of the preceding claims, characterized in that the reaction
of the at least one starter compound with ethylene oxide and propylene oxide is

effected at temperature of 70 to 170°C, especially of 100 to 160°C.

Process according to any of the preceding claims, characterized in that the starter

compound used is pentaerythritol, sucrose, trimethylolpropane and/or sorbitol.

Polyether polyols preparable by a process according to any of Claims 1 to 14,
wherein the polyether polyols at 20°C are, in particular, visually clear and/or

homogenecous.



