-1- Process for the preparation of polyether-ester polyols The present

i nvention provides a process for the preparation of polyols based on fatty
acid esters and starter conpounds having active hydrogen atons, and the use
thereof for the preparation of 5 polyurethane materials. Polyols based on
regenerable raw materials, such as fatty acid triglycerides, sugar,

sorbitol, glycerol and diner fatty al cohols, are already used in diverse
ways as a raw material in the preparation_gf polyurethane materials. The
use of such conponents will increase further in the 10 future, since
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chemistry, and on the other hand these substances impart adversely high OH numbers to the
polyol component, even when employed in low amounts, because of their high density of

hydroxyl groups.

20  Fatty acid triglycerides are obtained in a large amount from regenerable sources and therefore
form an inexpensive basis for polyurethane raw materials. In rigid foam formulations
specifically, this class of 'compound is distinguished by a high dissolving capacity for physical
blowing agents based on hydrocarbons. A disadvantage is that only few fatty acid triglycerides
have the reactive hydrogen atoms necessary for the reaction with isocyanates. Exceptions are

25  castor oil and the rare lesquerella oil. However, the availability of castor oil is limited due to

spatially restricted cultivation areas.

A further problem in the use of triglycerides in foam formulations is their incompatibility with
other polyol components, in particular with polyether polyols.
30

Quite a number of set-ups are proposed in the prior art to solve the problems described above:

DE-A 33 23 880 and WO 2004/20497 are concerned with the use of double metal cyanide

complex catalysts in the preparation of alkylene oxide adducts based on starter components from



regenerabl e sources with the aimof rendering these accessible to

pol yuret hane chem stry. Castor oil is often enployed as the preferred
starter conponent, and oils nodified subsequently with hydroxyl groups can
al so be used. According to the processes described, only relatively high
nol ecul ar wei ght pol yet her polyols are accessible, and furthernore the
triglycerides used, if 5 castor oil is not enployed, nust be nodified with
hydroxyl groups in a separate reaction step. According to US-A 6 420 443,
conpatibilizers for blow ng agents based -@r hydrocarbons are obtained by
addi tion of alkylene oxide on to hydroxylated triglycerides. In a simlar
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process for the hydroxylation and hydroxynethyl ati on of unsaturated fatty
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addi tional Iy, 25 enpl oyed in the polyol conponent nust be prepared in a
separate reacti on step. EP-A 905 158 discloses bl ow ng agent enul sifying
aids for rigid foam fornul ati ons based on esterification or
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are obtai ned by esterificatlon W th fatty acids, and the use thereof as

conponents wpj ch | nergase the compressive strength in flexible foam
unsaturated fatty acid esters, further reaction thereof by transesterification to give branched
condensates being the teaching in WO 2004/96882. The use of these condensates containing OH

20  groups in flexible foam formulations can be seen from WO 2004/096883.

US-A 6 359 022 discloses transesterification products of hydrophobic components, e.g.
triglycerides, phthalic acid derivatives and polyols, as the OH component in rigid foam
formulations which use alkanes as blowing agents. The polyether polyols optionally additionally
25 employed in the polyol component must be prepared in a separate reaction step. EP-A 905 158
discloses blowing agent emulsifying aids for rigid foam formulations based on esterification or
transesterification products of fatty acid derivatives and alcohols. The teaching of EP-A 610 714
is the preparation of hydrophobic rigid polyurethane foams by co-using esterification products of
OH-functional fatty acid derivatives with low molecular weight polyols.
30
WO 200640333 and WO 200640335 disclose hydrophobically modified polysaccharides which
are obtained by esterification with fatty acids, and the use thereof as components which increase

the compressive strength in flexible foam formulations.



DE- A 196 04 177 describes the transesterification of castor oil or

hydr oxyl ated triglycerides with alkylene oxide addition products of

pol yfunctional starter al cohols and the use thereof as storage- stable
conponents in the preparation of massive systens which cure w thout bubble
formation. 5 The teaching of DE-A 199 36 481 is the use of |ong-chain castor
oil polyether-ols as conponents for the preparation of soundproofing
flexible foans. The conditions of the preparation of the castor oi

pol yether-ols are not dealt with concretely. DE-A 198 12 174 discl oses the
reaction of bEaDsesg4arh hbLAbds Ok 1hQAAH SO oRAY 3G thi @B 1at8d RYRkiRies #fh and

triglycerides with alkyl ene oxides, and the transesterification of

pr ef abri cat edkyenepaidgedditignairgdyicts ofipalnfungtiond! yleaer ahebols pnd thpussithgseof py dragsses.
According to ' fordd 1 Sms Which Su@hwioR Ba5HIOfemitRn.

i nterrupt thg&?ggn eg?%ﬂ??? g??%ﬁ“%%ﬁ%%%g%%&igsgﬁﬁ a?kyﬁe%e o@%dg, ang t hen
to continue the transesterification reaction. In DE-A 198 12 174, reaction
condi tion enmpl I Moot r rati - ; i Lt on
e oduet oo’ 8 PRI BEA [P SREAb R Rt A8 PO oL
descri bed t hfar éelpyepmatiorodf senndpnobiing fidx i fobrhe Elelcanditivmns opthk preparstianatf liened ar e
not wor ked up, as.alr$§ulé of ﬁhith.theirtgsability is severely restricted
further. The“dB SLPOIEHARE afRREAR  SHPGERCTE Y pr ovi de novel pol yol s which are
based on regenerable raw 20 nmaterials and can be w dely enpl oyed in

pol yur et hane_formul ations as conponents which are reactive fowards

i socyanat es. D&/stpl%d 7h Ptﬁ@ggéﬁ?g%ctewf&awaﬁra@%w PR pﬂaﬁeiogaléﬂfamla
furthermpe LR thEIQEHE&yithASIHRbRIdANSdIRY traB&tesitiBRioR bPFR RStk pe?»ethaeen
found with which pol yet her-ester pofyols which 25 are suitable fo

pol yur et hanePUrdsWitaiglyeetisiss iitwedtapsPragrdicsi OerosHnaP kA teasking of BE fS;Sc)lf% any

type of fat{y R MoSl@iSioMemh felBhseGOMMRMALIASIABY it Sl ZAEAMe bkidOfha gLl ve
hydrogen atons. The invention provides a process for the preparation of

pol yet her - estogentywe {hsitgnsepterifigatiertyeactign.t WrDE-AJAP oYUM S resaiignmgnditions are

zerewi tinoff: i - W ] i under

30 base cat appict B DA b BFRIGIeR bAACARMoH bl FHfIE Bilase

pol yet herlsespreductsainiyoih ¢he viery spériific @erstdesctibedghero bbivaaof cammplf; aldvethppibplart i es of

| ow nol ecul a ' .nol vol Vi 0 hi ens t. s n
triglyceride Olﬁérg%?lg%e%? “"Erﬂvg 8}1 g’ﬁg? ﬁ%glgoﬁvﬁt@&c%%gst%mﬁl? ? {ﬁ%gﬁr? sir-lcqed
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pol yet her polyols conventionally enployed in polyurethane chem stry is
i mproved.

The object of the invention was to provide novel polyols which are based on regenerable raw
20 materials and can be widely employed in polyurethane formulations as components which are
reactive towards isocyanates. A simple process for the preparation of such polyols should

furthermore be provided.

A simple one-pot one-step process has now been found with which polyether-ester polyols which
25  are suitable for polyurethane uses can be obtained by addition of alkylene oxides from any type

of fatty acid esters and starter compounds having zerewitinoff-active hydrogen atoms.

The invention provides a process for the preparation of polyether-ester polyols, in which starter
compounds having zerewitinoff-active hydrogen atoms are reacted with alkylene oxides under

30 base catalysis in the presence of fatty acid esters to give polyether-ester polyols.

* In this context, a combination of the properties of low molecular weight polyols having a high

density of OH groups and triglycerides is achieved, and furthermore the compatibility or



The process according to the invention ensures that the triglycerides are

i ncorporated conpletely 5 into the polyether-ester polyols fornmed. The

pol yet her-ester polyols prepared by the process according to the invention
have OH nunbers in the range of from25 to 700 ng KOH g. The pol yet her-ester
pol yol s according to the invention inpart to rigid foamformul ations an

i nproved di ssol ving capacity for bl ow ng agents based on hydrocarbons, and
their use in 10 pol yurethane formul ati ons-has the effect of favourable nould
rel ease properties of the foans produced. The present invention al so
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products can H? dhe enpl oyed, Such conpounds are described, for exanple, in
EP-A 1 525 244. Exanples of starter conpounds containing anino groups are
anmoni a, et hanol am ne, di et hanol ami ne, i sopropanol anine, diisopropanol ani ne,
et hyl enedi ani Hgpreent HYsaioB sy PEvIes BePelucthensster Relyolsipared SdiedRFEst ol ui di ne,
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f rom pht hal i clusgtiyaitiegief, frong2 to 8, but in certain cases also functionalities of up to 35. Their molar
masses are from 60 g/mol to 1,200 g/mol. In addition to hydroxy-functional starter compounds,
amino-functional starter compounds can also be employed. Preferred starter compounds have

20 functionalities of greater than or equal to 3. Examples of hydroxy-functional starter compounds
are propylene glycol, ethylene glycol, diethylene glycol, dipropylene glycol, 1,2-butanediol, 1,3-
butanediol, 1,4-butanediol, hexanediol, 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,

25 condensates of formaldehyde and phenol or melamine or urea containing methylol groups, and
Mannich bases. Highly functional starter compounds based on hydrogenated starch hydrolysis
products can also be employed. Such compounds are described, for example, in EP-A 1 525 244,
Examples of starter compounds containing amino groups are ammonia, ethanolamine,
diethanolamine, isopropanolamine, diisopropanolamine, ethylenediamine,

30 hexamethylenediamine, aniline, the isomers of toluidine, the isomers of diaminotoluene, the
isomers of diaminodiphenylmethane and products having a relatively high ring content obtained
in the condensation of aniline with formaldehyde to give diaminodiphenylmethane. Ring-
opening products from cyclic carboxylic acid anhydrides and polyols can moreover also be

employed as starter compounds. Examples are ring-opening products from phthalic anhydride,



succi ni ¢ anhydride and mal ei ¢ anhydride on the one hand and et hyl ene gl ycol,
di et hyl ene glycol, 1,2-butanediol, 1,3-butanediol, 1, 4-butanediol,
hexanedi ol , pentanediol, 3-nethyl- 1,5- pentanediol, 1,12-dodecanedi ol,

gl ycerol, trinethyl ol propane, pentaerythritol or sorbitol on the other
hand. M xtures of various starter conpounds can of course al so be enpl oyed.
5 Prefabricated al kyl ene oxi de addition products of the starter conpounds
mentioned, that is to say polyether polyebs having OH nunbers of from®6 to
800 ng KOH g, can furthernore also be added to the process. It is also
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2, 3-butyl ene oxide and styrene oxide. Preferably, propylene oxide and
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substrates fogrodilR vAIMQBRSHE Sxids &AIcRYart harREerikAY RRekDble, D BlcRascamy be
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| i nseed oi |, concentrations of primary end groups which impart to the systems the isocyanate reactivity

20  necessary for moulded foam uses.

The generic term "fatty acid esters” in the following describes fatty acid glycerides, in particular
fatty acid triglycerides, and/or fatty acid esters based on other mono- and polyfunctional
alcohols. The fatty acid radicals of the fatty acid esters can in their turn, as in the case of castor
25 oil, carry hydroxyl groups. It is of course also possible to employ in the process according to the
invention fatty acid esters, the fatty acid radicals of which have been modified subsequently with
hydroxyl groups. Fatty acid radicals modified in this way can be obtained, for example, by
epoxidation of the olefinic double bonds and subsequent ring-opening of the oxirane rings by
means of nucleophiles or by hydroformylation / hydrogenation. Unsaturated oils are often also

30 treated with atmospheric oxygen at elevated temperature for this purpose.

All triglycerides are suitable as substrates for the processes according to the invention. There
may be mentioned by way of example cottonseed oil, groundnut oil, coconut oil, linseed oil,

palm kernel oil, olive oil, maize oil, palm oil, castor oil, lesquerella oil, rape oil, soya oil,



pal m kernel oil, olive oil, nmaize oil, palmoil, castor oil, lesquerella
oil, rape oil, soya oil, -6- sunflower oil, herring oil, sardine oil and
tallow. Fatty acid esters of other nmono- or polyfunctional alcohols and
fatty acid glycerides having less than 3 fatty acid radicals per glycerol
nol ecul e can of course also be enployed in the process according to the
invention. The fatty acid (tri)glycerides and the fatty acid esters of

ot her nono- and pol yfunctional alcohols caf- 5 also be enployed in the

m xture. Furthernore it is possible to use esterification products of OH
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15 into the desired polyether-esters. The fatty acid esters are enployed in
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m xture i A0t he form of aqueous solutlons or in anhydrous form Preferably,
any water of s - t he
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m xture 30 contained in the reactor, is sufficient for this. The catal yst
concentrati OnT efla’lt(tay almsd eostegszaré gmp oyvé% 1n/t(']ne preparation of the polyether-ester polyols according to
the invention in amounts of from 5 to 85 wt.%, preferably 20 to 60 wt.%, based on the amount of
end product.
20
In one embodiment of the invention, an alkali metal or alkaline earth metal hydroxide, preferably
potassium hydroxide, is used as the basic catalyst. The catalyst can be added to the reaction
mixture in the form of aqueous solutions or in anhydrous form. Preferably, any water of solution
present or water formed by the deprotonation of the OH groups is removed before the addition of
25  the fatty acid esters to the reaction mixture. The dehydration can be carried out, for example, by
heat treatment under reduced pressure at temperatures of from 80 to 150 °C and can optionally be
assisted by stripping with inert gas. Residual traces of water can finally be removed from the
reaction mixture by reaction with small amounts of alkylene oxide before addition of the fatty
acid esters. As arule, 5 wt.% of alkylene oxide, based on the total amount of reaction mixture
30 contained in the reactor, is sufficient for this. The catalyst concentration here is 0.02 to 1 wt.%,
based on the amount of end product, and 0.05 to 0.6 wt.% is preferably employed. If end
products having OH numbers of greater than 200 mg KOH/g are the aim, the removal of water

before the addition of the fatty acid ester can also be omitted.



based on the anmount of end product, and 0.05 to 0.6 WM. % is preferably

enpl oyed. If end products having OH nunbers of greater than 200 ng KOCHI g
are the aim the renoval of water before the addition of the fatty acid
ester can also be omtted. -7- In another enbodi nent of the invention,

al kyl ene oxi de addition products of hydroxy-functional starter conpounds
havi ng al koxyl ate contents of fromO0.05 to 50 equival ent % (" pol yneric
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0.1 to 1l w.% based on the anmobunt to be prepared, the reaction mxture is
dehydrated in vacuo, the al kyl ene oxide addition reaction is carried out
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pol yols. The anount of polyneric al koxylate enp . rocess
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the process according to the imnvention is conventionally chosen such that it corresponds to an
20  amount of alkali metal or alkaline earth metal hydroxide, based on the end product according to
the invention, of from 200 ppm to 1 wt.%. The polymeric alkoxylates can of course also be

employed as mixtures.

The polymeric alkoxylates can also be prepared in situ in the same reactor directly before the
25 process according to the invention is actually carried out. In this case the amount of polymeric
alkoxylate necessary for a polymerization batch is prepared in the reactor by the procedure
described in the preceding paragraph. In this procedure it is of course to be ensured that the
extremely low amounts of starter compound can also be stirred at the start of the reaction. This
can be achieved, if appropriate, by the use of inert solvents, such as toluene and/or THF.
30
In a third embodiment of the invention, aliphatic or aromatic amines are employed as basic
catalysts. Amines which can be employed as catalysts are, for example, aliphatic amines or
alkanolamines, such as N,N-dimethylbenzylamine, dimethylaminoethanol,

dimethylaminopropanol, N-methyldiethanolamine, trimethylamine, N,N-



can be achieved, if appropriate, by the use of inert solvents, such as
tol uene and/or THE 30 In a third enbodi nent of the invention, aliphatic or
aromati c am nes are enployed as basic catalysts. Am nes which can be
enpl oyed as catalysts are, for exanple, aliphatic am nes or al kanol am nes,
such as N, N-di net hyl benzyl am ne, di net hyl am noet hanol ,
di nmet hyl am nopropanol, N nethyl di et hanol am ne, trinethylamne, N N -8-
di met hyl cycl ohexyl am ne, N-met hyl pyrroli di-re,
N,N,N',N'-tetranethylethylenedianine, di azabi cycl o[ 2, 2, 2] oct ane,

, 4, di et hyl pdipsmlayddmylam&nnﬁﬂmthymypbmdihmel N, Shatrancetigiidtimdenediamineh  as

|n1dazole and ,.al d L.m ol e derl ati,v N- di, met Ianiline,
aT(NE i ot POt TP e - EF BaY P o ey ey p s
4-vinyl pyri di fieh ey imidaayle and da;zl@hlfsuﬁltariﬂlddzou di‘ey'ﬂvhtemzenﬁ-dlraéteylaillsm 4-a - y
usable. A co .re Sive overvi ch c used has been given
by M 1 omes o UBEmS Rrmitom SRR AE D) oA et R e e dree I P& FEr Do
1998, 14, $51ar211¢ffmnﬁ>6@£@ka&>é Mso fedilyiuddbye. aibcﬂﬁtﬂéﬁeﬁsﬁdﬂvﬂﬁﬁe“%faﬁhﬂfeamioﬁl&hrn&s
are enployed as . well as imdazole and the imdazole or pyridin

derivatives nB¥e Perheen sivenebydMtIgnspey & dl4n " Hdvancesi nganqsﬁ%a??&élﬁffﬁ%wlaﬁ% of
from 200 ppm jgglfy, @ﬂompmefé}a@?dergm?tah%aa@mtas Sfalk@iflankBePEOeHSIbycdadvdine
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react or systepmodwed are not exceeded. Such reactions are convent| onal |y
carried out in the pressure range of from 10 nbar to 10 bar. After the end
of the al kyl ene oxi de netering phase, an 25 after-reaction phase

convent i onal | Yhedfbdegicorting Whheivértioh dlatricabltyh eAsll leys aaeicy mdleulgnd of

weight starter compounds, catalyst(s) and finally fatty acid esters are initially introduced into the

20 reactor and are reacted with alkylene oxides under an inert gas atmosphere at temperatures of 80
- 170 °C, preferably 100 - 150 °C (80 - 150 °C if amine catalysts are used), the alkylene oxides
being fed continuously to the reactor in the usual manner such that the safety pressure limits of
the reactor system used are not exceeded. Such reactions are conventionally carried out in the
pressure range of from 10 mbar to 10 bar. After the end of the alkylene oxide metering phase, an

25  after-reaction phase conventionally follows, in which residual alkylene oxide reacts. The end of
the after-reaction phase is reached when no further drop in pressure can be detected in the
reaction tank. In order to exclude the presence of water with certainty, dehydration can also be
carried out in vacuo at temperatures of 80 - 150 °C (40 - 130 °C if amine catalysts are used),
optionally by additional stripping with inert gas, before the addition of the fatty acid esters. If

30 amines are used as catalysts, these can also first be added after such a dehydration step. It is also
possible first to prelengthen the starter compounds by polymerizing on a certain amount of

alkylene oxide before the addition of the fatty acid esters.



the after-reaction phase is reached when no further drop in pressure can be
detected in the reaction tank. In order to exclude the presence of water
with certainty, dehydration can also be <carried out in vacuo at
tenperatures of 80 - 150 C (40 - 130 Cif am ne catal ysts are used),
optionally by additional stripping with inert gas, before the addition of
the fatty acid esters. If 30 amnes are used as catal ysts, these can al so
first be added after such a dehydration st-@¢p. It is also possible first to
prel engt hen the starter conpounds by polynerizing on a certain anmount of
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necessary in gilgier-bferdblyod@c@tdihd® thdiglengéher - ester pol yol s accordi ng to
the invention. 5 Wrking up of the polyether-ester polyols according to the
invention is carried out in the conventional nmanner by neutralization of
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necessary fora@dmtlmemchaigmatl on shoul d be added to the al kaline al kyl ene
oxi de addition product as rapidly as possible, so that the basic reaction
products are simultaneously hydrolysed and neutralized. If is of course also
possi bl e to Hdeuttaligntiah leahirize oatlds'mg emlg@ﬁdhﬁaﬁmﬂdiatiido(pmroﬁdmdst dissodidniansﬁaga)ng

d|IuteaC|g Ig' thusadws %u%%dls nse ase hE éms
step beford th 851%51 %‘z?)tfonts I‘ﬁ%eu (’Btaatt ‘VSeY:iM GWPFW “’é ec?g %ur e,
secondary reawtso GO,SpréfGrablb at ﬂB—t&)r"Cbﬁﬂdﬁc @fouht o api@ hy@tsla@rfoeﬁaé ﬁéutrﬁﬁia}d@d shoalde
largely ruled oyt. After the water has been Cgll stll d off, the alﬁ'ﬂ% i ne
earth metal ofe Bekip theralialine diyltne ogide aqdiernrodRgEs LY 2 Pestiblaco bie
preci pitated RudtioRpRJIGANMEKuARRbhYy ISR s8d 8l Rhfaldyd. Iffik bi dodtst @Re pokkiBle to
sal t - cont ai ni ng aqueous hase can al so be separated off fromthe
pol yet her - est the alkaline al lene oxide addition product to the strong dilute acid. It is thus adVISable to
20 dispense with a separate hydrolysis step before the addition of the neutralization acid. With such
a procedure, secondary reactions on the ester bonds of the polyether-ester polyols are largely
ruled out. After the water has been distilled off, the alkaline earth metal or alkali metal salts of
the strong mineral acids which have precipitated out are conventionally separated off by
filtration. The salt-containing aqueous phase can also be separated off from the polyether-ester
25 polyol by phase separation processes. The use of adsorption agents is of advantage especially in
the preparation of small (pilot) amounts of the products according to the invention. They must
likewise be separated off from the end product by filtration. If carboxylic acids, such as, for
example, lactic acid, are used, possibly soluble alkali metal salts may be obtained in the polyol,

which can remain in the product provided that the intended use of the polyether-ester polyol

30 tolerates the presence of the alkali metal carboxylates.

The polyether-ester polyols obtainable by the process according to the invention can be

employed as starting components for the preparation of massive or foamed polyurethane



25 pol yol by phase separation processes. The use of adsorption agents is of
advant age especially in the preparation of small (pilot) anmpbunts of the
products according to the invention. They nust |ikew se be separated off
fromthe end product by filtration. If carboxylic acids, such as, for
exanple, lactic acid, are used, possibly soluble alkali netal salts may be
obtained in the polyol, which can renmain in the product provided that the
i nt ended use of the polyether-ester polyoll1B0 tolerates the presence of the
al kali metal carboxylates. The pol yet her-ester polyols obtainable by the
process accor thhtegial andtdi@oliyirethand edastoats. [The pepptibyrednaAciaktaad tlasigne ognaikent s
for the preparation of nmassive or fqamed pol yurethane -10- materials and of
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contain isocyanurate, allophanate and biuret structural units. For the

preparation of these materjals 5 1. the polyether-ester polyols according to
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chai n-1 engt hepi ng and!/ QL slioki ng agents having OH nunbers or NH numbers
of from6 to 15 1,@90 %gse%a?ﬁg tcgn optionally be adm xed to the
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i socyanat e-reactive conponents. Pol yether polyols which are suitable for
this can be obtained, for exanple, by anionic polynerization of alkylene
oxi des i n t hePgyatise pclgolgfpoblekte polyot mllychnpdnadxpadiyds, polyethdrahibonatd plyoR)
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types, such amvéition adffBdriifdeghnatt SdactVeas@bénentsn US-A 3 404 109, US-A 3 829
505, US-A 3 941 849, US-A 5 158 922,
Polyether polyols which are suitable for this can be obtained, for example, by anionic
polymerization of alkylene oxides in the presence of alkali metal hydroxides or alkali metal

20 alcoholates as catalysts and with the addition of at least one starter molecule which contains 2 to
8 bonded zerewitinoff-active hydrogen atoms, or by cationic polymerization of alkylene oxides
in the presence of Lewis acids, such as antimony pentachloride or boron fluoride etherate.
Suitable catalysts are of course also those of the double metal cyanide complex types, such as are
described, for example, in US-A 3 404 109, US-A 3 829 505, US-A 3 941 849, US-A 5 158 922,

25 US-A 5470 813, EP-A 700 949, EP-A 743 093, EP-A 761 708, WO 97/40086, WO 98/16310
and WO 00/47649. Suitable alkylene oxides and some suitable starter compounds have already
been described in preceding sections. There is to be mentioned in addition tetrahydrofuran as a
cyclic ether which can be polymerized under Lewis acid conditions and water as a starter
molecule. The polyether polyols, preferably polyoxypropylene-polyoxyethylene polyols,

30 preferably have number-average molar masses of from 200 to 8,000 Da. Suitable polyether
polyols are furthermore polymer-modified polyether polyols, preferably graft polyether polyols,
in particular those based on styrene and/or acrylonitrile, which are prepared by in situ
polymerization of acrylonitrile, styrene or preferably mixtures of styrene and acrylonitrile, e.g. in

the weight ratio of 90:10 to 10:90, preferably 70:30 to 30:70, expediently in the abovementioned



25 US-A 5 470 813, EP-A 700 949, EP-A 743 093, EP-A 761 708, WD 97/40086, WO
98/ 16310 and WO 00/47649. Suitable al kyl ene oxi des and sone suitable
starter conpounds have already been described in preceding sections. There
is to be nentioned in addition tetrahydrofuran as a cyclic ether which can
be pol ynerized under Lewis acid conditions and water as a starter nolecule.
The pol yether polyols, preferably pol yoxypropyl ene-pol yoxyet hyl ene pol yol s,
30 preferably have nunber-average nol ar nadses of from 200 to 8,000 Da
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neopentyl gl ycgllycol,]:nétﬁ)ylden;&ti@dbdibl 1 Awbﬂl@.nﬂmﬂ elcapakinediol, 8imeas1-0/5;pentanediol, 1,6-

trimethyl ol pr gg(anedlol neopentylglycol, 1,10-decanediol, 1,12-dodecanediol, glycerol, trimethylolpropane

20  and pentaerythritol. 1,2-Ethanediol, diethylene glycol, 1,4-butanediol, 1,6-hexanediol, glycerol,
trimethylolpropane or mixtures of at least two of the polyhydric alcohols mentioned, in particular
mixtures of ethanediol, 1,4-butanediol and 1,6-hexanediol, glycerol and/or trimethylolpropane,
are preferably used. Polyester polyols from lactones, e.g. e-caprolactone, or hydroxycarboxylic
acids, e.g. hydroxycaproic acid and hydroxyacetic acid, can furthermore be employed.

25
For preparation of the polyester polyols, the organic, aromatic or aliphatic polycarboxylic acids
and/or polycarboxylic acid derivatives and polyhydric alcohols can be subjected to
polycondensation without a catalyst or in the presence of esterification catalysts, expediently in
an atmosphere of inert gases, such as e.g. nitrogen, helium or argon, and also in the melt at

30 temperatures of from 150 to 300 °C, preferably 180 to 230 °C, optionally under reduced pressure,

until the desired acid and OH numbers are reached. The acid number is advantageously less than

10, preferably less than 2.5.



20 and pentaerythritol. 1,2-Ethanediol, diethylene glycol, 1,4-butanediol,
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oligo-hexamethylene glycol, with diaryl carbonates and/or dialkyl carbonates, e.g. diphenyl
carbonate, dimethyl carbonate and a-o-bischloroformates or phosgene.

20
Low molecular weight difunctional chain-lengthening agents and/or low molecular weight,
preferably tri- or tetrafunctional crosslinking agents can be admixed to the polyether-ester
polyols to be employed according to the invention for modification of the mechanical properties,
in particular the hardness of the PU materials. Suitable chain-lengthening agents, such as

25 alkanediols, dialkylene glycols and polyalkylene polyols, and crosslinking agents, e.g. 3- or 4-
hydric alcohols and oligomeric polyalkylene polyols having a functionality of 3 to 4,
conventionally have molecular weights of < 800, preferably of from 18 to 400 and in particular
from 60 to 300 Da. Chain-lengthening agents which are preferably used are alkanediols having 2
to 12 carbon atoms, e.g. ethanediol, 1,3-propanediol, 1,5-pentanediol, 1,6-hexanediol, 1,7-

30  heptanediol, 1,8-octanediol, 1,9-nonanediol, 1,10-decanediol and, in particular, 1,4-butanediol,
and dialkylene glycols having 4 to 8 carbon atoms, e.g. diethylene glycol and dipropylene glycol,
as well as polyoxyalkylene glycols. Branched-chain and/or unsaturated alkanediols having
conventionally not more than 12 carbon atoms, such as e.g. 1,2-propanediol, 2-methyl-1,3-

propanediol, 3-methyl-1,5-pentanediol, 2,2-dimethyl-1,3-propanediol, 2-butyl-2-ethyl-1,3-
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20 chaln—lcngthcmng and crosslinking agents can also be used.

Suitable organic polyisocyanates are cycloaliphatic, araliphatic, aromatic and heterocyclic
polyisocyanates, such as are described e.g. by W. Siefken in Justus Liebigs Annalen der Chemie,
562, pages 75 to 136, for example those of the formula Q(NCO),, in which n = 2-4, preferably 2,

25 and Q denote an aliphatic hydrocarbon radical having 2-18, preferably 6-10 C atoms, a
cycloaliphatic hydrocarbon radical having 4-15, preferably 5-10 C atoms, an aromatic
hydrocarbon radical having 6-15, preferably 6-13 C atoms, or an araliphatic hydrocarbon radical
having 8-15, preferably 8-13 C atoms. Suitable compounds are e.g. ethylene-diisocyanate, 1,4-
tetramethylene-diisocyanate, 1,6-hexamethylene-diisocyanate (HDI), 1,12-dodecane-

30 diisocyanate, cyclobutane-1,3-diisocyanate, cyclohexane-1,3- and -1,4-diisocyanate and any
desired mixtures of these isomers, 1-isocyanato-3,3,5-trimethyl-5-isocyanatomethyl-cyclohexane
(DE-B 1 202 785, US-A 3 401 190), 2,4- and 2,6-hexahydrotoluylene-diisocyanate and any
desired mixtures of these isomers, hexahydro-1,3- and -1,4-phenylene-diisocyanate, perhydro-

2,4'- and -4,4'-diphenylmethane-diisocyanate, 1,3- and 1,4-phenylene-diisocyanate (DE-A 196 27
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20 telomerization reactions, such as are described in US-A 3 654 106, polyisocyanates containing
ester groups, such as are mentioned in GB-B 965 474 and 1 072 956, in US-A 3 567 763 and in
DE-C 12 31 688, reaction products of the abovementioned isocyanates with acetals according to

DE-C 1 072 385, and polyisocyanates containing polymeric fatty acid esters according to US-A 3

455 883.

25
It is also possible to employ the distillation residues which are obtained in the industrial
preparation of isocyanates and contain isocyanate groups, optionally dissolved in one or more of
the abovementioned polyisocyanates. It is furthermore possible to use any desired mixtures of
the abovementioned polyisocyanates.

30

The polyisocyanates which are readily accessible industrially are preferably employed, e.g. 2,4-
and 2,6-toluylene-diisocyanate and any desired mixtures of these isomers ("TDI"), polyphenyl-
polymethylene polyisocyanates, such as are prepared by aniline-formaldehyde condensation and

subsequent phosgenation ("crude MDI") and polyisocyanates containing carbodiimide groups,



10 454 606, perchlorinated aryl polyisocyanates, such as are described in
US-A 3 277 138, polyisocyanates containing carbodiimde groups, such as are
described in US-A 3 152 162 and in DE-A 25 04 400, 25 37 685 and 25 52 350,
nor bor nane-di i socyanates according to US-A 3 492 301, polyisocyanates
cont ai ni ng al | ophanate groups, such as are described in GB-A 994 890, BE- B
761 626 and NL-A 7 102 524, polyisocyanates containing isocyanurate groups,
such as are 15 described in US-A 3 001973-15-in DE-C 10 22 789, 12 22 067
and 1 027 394 and in DE-A 1 929 034 and 2 004 048, polyisocyanates
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polyols, polyester polyols or polycarbonate polyols, with the polyisocyanates, preferably 4,4'-
MDI, 2,4-TDI and/or 1,5-NDIL.

20
The prepolymers containing isocyanate groups can be prepared in the presence of catalysts.
However, it is also possible to prepare the prepolymers containing isocyanate groups in the
absence of catalysts and to add these to the reaction mixture for the preparation of the PU
materials.

25

Water can be used as the blowing agent optionally to be employed, the water reacting in situ with
the organic polyisocyanates or with the prepolymers containing isocyanate groups to form carbon
dioxide and amino groups, which in their turn react further with further isocyanate groups to give
urea groups and act here as chain-lengthening agents. If water is added to the polyurethane

30 formulation in order to establish the desired density, this is conventionally used in amounts of

from 0.001 to 6.0 wt.%, based on the weight of components 1, 4 and 5.

Instead of water, or preferably in combination with water, it is also possible to employ as

blowing agents gases or readily volatile inorganic or organic substances which vaporize under
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20  The amount expediently to be employed of solid blowing agents, low-boiling liquids or gases,
each of which can be employed individually or in the form of mixtures, e.g. as liquid or gas
mixtures or as gas-liquid mixtures, depends on the density aimed for in the PU material and the
amount of water employed. The amounts required can easily be determined by experiment.
Amounts of solid of from 0.5 to 35 parts by wt., preferably 2 to 15 parts by wt., amounts of

25 liquid of from 1 to 30 parts by wt., preferably from 3 to 18 parts by wt. and/or amounts of gas of
from 0.01 to 80 parts by wt., preferably from 10 to 35 parts by wt., in each case based on the
weight of builder components 1 and 2, conventionally deliver satisfactory results. The gas
loading with e.g. air, carbon dioxide, nitrogen and/or helium can take place either via formulation
components 1, 4 and S or via the polyisocyanates 2 or via 1, 4, 5 on the one hand and 2 on the

30 other hand.

Amine catalysts familiar to the person skilled in the art can be employed as component 4, e.g.
tertiary amines, such as triethylamine, tributylamine, N-methyl-morpholine, N-ethyl-morpholine,

N,N,N',N'-tetramethyl-ethylenediamine, pentamethyl-diethylene-triamine and higher



under normal pressure in the range of from-40 to 120 C, preferably from 10
to 90 C, as physical blow ng agents. Organic bl ow ng agents which can be
used are e.g. acetone, ethyl acetate, nmethyl acetate, hal ogen-substituted
al kanes, such as nethylene chloride, chloroform 5 ethylidene chloride,

vi nyl i dene chl oride, nonofluorotrichloronethane, chlorodifl uoronethane,
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cycl opent ane, hexane, heptane or diethyl ether. Possible inorganic bl ow ng
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20  and zerewitinoff-active hydrogen atoms is also greatly accelerated by lactams and azalactams, an

associate between the lactam and the compound with acidic hydrogen first being formed.

If amines are employed as catalysts for the catalysis of the polyurethane reaction, it is of course

to be remembered that polyether-ester polyols prepared according to the invention under amine
25 catalysis already optionally contain catalytically active amines. However, it is easily possible for

the person skilled in the art to determine by suitable series of experiments the amounts of amine

catalysts optionally also to be added.

Conventional organometallic compounds can moreover be employed as catalysts for this

30 purpose, preferably organotin compounds, such as tin(Il) salts of organic carboxylic acids, e.g.
tin(II) acetate, tin(II) octoate, tin(II) ethylhexoate and tin(II) taurate, and the dialkyltin(IV) salts
of mineral acids or organic carboxylic acids, e.g. dibutyltin diacetate, dibutyltin dilaurate,
dibutyltin maleate, dioctyltin diacetate and dibutyltin dichloride. In addition, sulfur-containing
compounds, such as di-n-octyltin mercaptide (US-A 3 645 927) can also be used.



N, N, N, N -tetranet hyl - et hyl enedi am ne, pentanet hyl -di et hyl ene-tri am ne and

hi gher -17- honol ogues (DE-OS 26 24 527 and 26 24 528),
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3 620 984, 10caporfipaunése surbre 1,3 herigydinmjtethnasopcetyherehgirotaazine.

2,2,4-trinmethyl -2-silanorpholine and 1, 3-di et hyl -am nonet hyl -

tetramet hyl -di sil oxane. N trogen-contai ning bases, such as
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and azal act armt,leantwoas»ﬁmgeraitanbehmleaardabta/eltmatrasrﬁswydlatehe conpound with
acidic hydgogen first being fornmed. If am nes are enployed as catal ysts for
the catal ysis of the polyurethane reaction, it is of course to be
remenbered t haitha@ﬁsyﬁdehﬁ? noffir€andpUwigY Seft BPaiLLbasieoblthghidaDactibg comyRaPUON
under amne 25 c %%I s al ready f}pti ogal | y cont alg catal ytically active
ani nes. I—|0vvev§‘rat‘:’“i*1 flasiopnepgc EPispst clagipmers.can alse BHPrerared ed in the art to
determ ne by suitable series of experinents the anbunts of am ne catalysts
optionally also to be added. Conventional organongtallic conpounds can

mor eover be eRffigysd w8 optignally s co-ysest indhy RECP3TIipH PIBS BOmnIPtet &rarnst  UoRaieibt i n
conmpounds, 205 UERarRslest WREH thdy Beathértioftld a8y GAeCach i 2203%NEd, Such@b EtfulsiBers, foam

stabilizers, cell regulators, flameproofing agents, nucleating agents, antioxidants, stabilizers,

lubricants and mould release agents, dyestuffs, dispersing aids and pigments. Possible
emulsifiers are e.g. the sodium salts of castor oil sulfonates or salts of fatty acids with amines,
such as oleic acid diethylamine or stearic acid diethanolamine. Alkali metal or ammonium salts
25  of sulfonic acids, such as, for example, of dodecylbenzenesulfonic acid or
dinaphthylmethanedisulfonic acid, or of fatty acids, such as ricinoleic acid, or of polymeric fatty
acids can also be co-used as surface-active additives. Possible foam stabilizers are, above all,
polyether-siloxanes. These compounds are in general built up such that copolymers of ethylene
oxide and propylene oxide are bonded to a polydimethylsiloxane radical. Such foam stabilizers
30 may be reactive towards isocyanates or unreactive towards isocyanates due to etherification of
the terminal OH groups. They are described e.g. in US-A 2 834 748, 2 917 480 and 3 629 308.
General structures of such foam stabilizers are shown in G. Oertel (ed.): "Kunststoff-Handbuch",
volume VII, Carl-Hanser-Verlag Munich, Vienna 1993, p. 113 - 115. Polysiloxane-
polyoxyalkylene copolymers branched via allophanate groups, according to DE-A 25 58 523, are



tin(ll) acetate, tin(ll) octoate, tin(ll) ethylhexoate and tin(ll) taurate,
and the dialkyltin(lV) salts of mneral acids or organic carboxylic acids,
e.g. dibutyltin diacetate, dibutyltin dilaurate, dibutyltin maleate,
dioctyltin diacetate and dibutyltin dichloride. In addition,

sul fur-containing conpounds, such as di-n-octyltin nercaptide (US-A 3 645
927) can al so be used. -18- Catalysts which particularly catal yse the
trimerization of NCO groups are enpl oyed f&%-the preparation of
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fatty aci ds, $ ric CS% or. i olynmeric fatty acids can also
be co-used as§ﬂu ?g@%nsﬁr'??r%ée%aﬂf I &P 1% bl e foam stabilizers are, above
all, polyether-5|loxanes These conpounds are in general built up such that
copol yners of et h
poty For pr%aratlon of the PU materials, the ratio of amounts of the isocyanate groups in the
20 polyisocyanates 2. to the hydrogens in components 1, 3, 4 and 5 which are reactive towards the

isocyanates can vary widely. Ratios of from 0.7:1 to 5:1 are conventional.

The PU materials can be prepared by the processes described in the literature, e.g. the one-shot or
the prepolymer process, with the aid of mixing devices which are known in principle to the

25 person skilled in the art.



oxi de and propyl ene oxi de are bonded to a pol ydi net hyl sil oxane radi cal. Such
foam stabilizers 30 nay be reactive towards isocyanates or unreactive
towards i socyanates due to etherification of the term nal OH groups. They
are described e.g. in US-A 2 834 748, 2 917 480 and 3 629 308. Ceneral
structures of such foamstabilizers are shown in G Certel (ed.):
"Kunst st of f - Handbuch"”, volunme VI, Carl-Hanser-Verlag Miunich, Vienna 1993,
p. 113 - 115. Pol ysil oxane pol yoxyal kyl en€20copol yners branched vi a
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oxyethylated fatty alcohols and paraffin oils, and cell regulators, such as
paraffins, fatty al cohols and dinethyl pol ysil oxanes, are al so suitable.

A igoneric pRaamarkialsemplavdng pol yoxyal kyl ene and fl uoroal kane radicals
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action, the dispersion of the filler, the cell structure and/or
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weat hering, plasticizers and fungicidally and bactericidally acting
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fillers as vvé}mblﬁi(réﬁq}rdgl statically and bact eriostatically active substances
whi ch are optionally to 15 be co-used according to the invention and details
of the method of use and node of action of these additives are described in
R Vi eweg, APrbhnhﬁdm;(omhe)-ica'luﬁtylatestt:off Handbuch", vol urre Vi,
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with the aid of m xing devices which are known in principle to the 25 person
skilled in treaigrereaction time of 80 min at 110 °C, the reaction mixture was heated thoroughly for 30 min

20  in vacuo, likewise at 110 °C. The contents of the reactor were cooled to 80 °C and 550.8 g of an
aqueous KOH solution (containing 45 wt.% KOH) were added. Dehydration was carried out in
vacuo at 110 °C until a pressure of less than 10 mbar was reached. The alkaline polymer had an

alkali number of 49.6 mg KOH/g and an alkoxylate content of 12.6 equivalent%.

25 Preparation of polymeric alkoxylate 2:
4,290.0 g glycerol and 15.5 g of an aqueous KOH solution (containing 45 wt.% KOH) were
brought together in a 10 1 autoclave under a nitrogen atmosphere. 2,699.3 g propylene oxide
were then metered in at 110 °C, while stirring (450 rpm), such that a total pressure of 3 bar was
not exceeded. The mixture was allowed to after-react at 115 °C for 180 min. The reaction

30  mixture was heated thoroughly in vacuo, likewise at 115 °C, until a pressure of less than 10 mbar
was reached. The alkaline polymer had an alkali number of 1 mg KOH/g and an alkoxylate

content of 0.09 equivalent%.



-20- Exanples of the preparation of the polvether-esters according to the
invention Raw materials enployed: 5 Soya oil: Soya oil (refined, i.e.

del ecithinated, neutralized, decol ourized and vapour-stripped), obtained
from Si gma- Al drich Chem e GrbH, Munich. Castor oil: 10 Refined castor oil
(PU quality, OH nunber: 160 ng KOH g, acid nunber max. 2 ng KOH g, i odine
nunber: 86 g 12/100 g, water content max. 0.05 9%, obtained from Al berdi ngk
Bol ey GrbH, Krefeld. Preparation of polyn2ric al koxylate 1: 15 1,190.2 ¢

gl ycerol and 58.8 g of an aqueous KCH solution (containing 45 w. % KOH) were
brought t ogetheparatiofoflbljmé@is Akdxglage &t 60 C. Dehydr ation was carried out at
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after-reaction tine. of 80 mn at 1 10 C,_ the reaction m xture was heated

t hor oughl y f ofonsat: h§-feaivalentoalial numperadi @2 XOWE0 C. The contents of the
reactor wese cooled to 80 C and 550.8 g of an aqueous KOH sol ution
(containing 45 wt.% KOH) were added. Dehydration was carried out in vacuo
at 110 C unt i Frepargtienef polymeriq llkexvlatedi 10 nbar was reached. The al kal i ne
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propyl ene oxi were t'hen nete e stirring
such that 12 tHIRI0 pprepdencexut “(érebmn maa@ed mat 1EXCeadetiat afbtel presstrape3 Warsvas
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15 Ambosol® 8080:
Colloidal magnesium silicate having a water content of approx. 23 wt.%, manufactured by PQ

France S.A.S, Usine de Lamotte, Trosly-Breuil, France.

Irganox® 1076:
20 Octadecyl 3~3,5-di-tert-butyl-4-hydroxyphenyl)propionate



Prepared in accordance with the procedure for the preparation of polyneric
al koxylate 1 on the basis of the starter conpound glycerol (14.0 wt.% and
propyl ene oxide (86.0 w.%; alkoxylate content: 18.0 equival ent% al kali
nunber: 45.6 ng KOH/ g. 5 Preparation of polyneric al koxylate 4: 4,432.0 ¢
gl ycerol and 142.4 g of an aqueous KOH sol ution (containing 45 wt. % KOH)
were brought together in a 10 1 autoclave under a nitrogen atnosphere.
Dehydration was carried out at 110 Cin vatuo, while stirring (450 rpm,
until a pressure of |ess than 10 nbar was reached. 10 3,568.0 g propyl ene
oxi de were thExampledred in at 105 C such that a total pressure of 3 bar was

not exceeded. ,Affer, an r-reaction, 41ne .of 90 mn.at ,1 the.reacty on
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-(3,5-di-tert-butyl -4- r oxyphen ropi Qgnate -22- Exanple A .
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over a peri odlrgamox. B76 piste addegl. dhg i npmber ofiths predrcbyasl®’ 5 mg kelliss eaBgliy pm

The netering Maseshad fed pprfieoOHanP RISy 9 250CcQs B4 mpisowar ds the end of
the netering phase the réactor pressure reached 2.2 bar. After an

after-readfion tine of 1.5 h, the product was heated thoroughly for 0.5 h
in vacuo at 12%@%29, after cooling to 80 C, 3 g Irganox 1076 were added.
The OH nunber product was 297.3 ng KOH g, the alkali nunber was

1,211 ppm KOHBE gliesrali 3HQ g spyapil 281 282 Weppohydrerinklkoxylate | BererspippedwilB3. 7 ¢

glycerol , 3, 18%0&&50*9&7%18 l111 a ?dqldau%%l%vé)atq 0¥ % é’l{a%rsitiﬁerask)ge%)%\f lﬁl% r%mlfoy\@zrhe

stripped with
1,733.6 g propylene oxide were then metered into the autoclave over a period of 3.36 h at 105 °C

15  and a stirrer speed of likewise 450 rpm. The metering was started under a pressure of 0.05 bar,
towards the end of the metering phase the reactor pressure reached 2.5 bar. After an after-
reaction time of 2.43 h, the product was heated thoroughly for 0.5 h in vacuo at 105 °C and, after
cooling to 40 °C, 120 g Ambosol® 8080 were added and the suspension formed was stirred for 1
h. After filtration, 3 g Irganox® 1076 were added. The product was then heated thoroughly for a

20 further 3 hat 110 °C and under 1 mbar. The OH number of the product was 309 mg KOH/g, the
acid number was 44.6 ppm KOH and the viscosity at 25 °C was 204 mPas.

Example C
986.3 g glycerol, 3,105.6 g soya oil and 26.8 g of a 45 % strength aqueous KOH solution were

25 dehydrated in a 10 1 autoclave at 110 °C, a stirrer speed of 450 rpm and a pressure of 0.05 bar for
4 hin vacuo. 1,914.8 g propylene oxide were then metered into the autoclave over a period of
3.15 h at 105 °C and a stirrer speed of likewise 450 rpm. The metering was started under a
pressure of 0.05 bar, towards the end of the metering phase the reactor pressure reached 2.8 bar.
After an after-reaction time of 6.27 h, the product was heated thoroughly for 0.5 h in vacuo at

30 105 °C and, after cooling to 40 °C, 120 g Ambosol® 8080 were added and the suspension formed
was stirred for 1 h. After filtration, 3 g Irganox® 1076 were added. The product was then heated
thoroughly for a further 3 h at 110 °C and under 1 mbar. The OH number of the product was 296
mg KOH/g, the acid number was 48.3 ppm KOH and the viscosity at 25 °C was 191 mPas.



nitrogen (50 mM/mn) in a 10 1 autoclave at 105 C and a stirrer speed of 450
rpomfor % h. 1,733.6 g propyl ene oxide were then netered into the autocl ave
over a period of 3.36 hat 105 C 15 and a stirrer speed of |ikew se 450 rpm
The netering was started under a pressure of 0.05 bar, towards the end of
the netering phase the reactor pressure reached 2.5 bar. After an after-
reaction time of 2.43 h, the product was heated thoroughly for 0.5 h in
vacuo at 105 C and, after cooling to 40-G3-120 g Anbosol (r) 8080 were added
and the suspension formed was stirred for 1 h. After filtration, 3 g

| rganox 1076 BExempleddded. The product was then heat ed t hor oughl y for a 20
further 3 h under r. Th unb f the. . was_ 309
m kod o« nd 4R iRaPRREe SRt R B R R el R A i
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period of 3.15 I’?gCandastlrrer speed of Ilkevvlse 45

rp The
metering was t%aa%ﬂeue e mgterigg a%emherefmbpreemﬁa?ac o b e%e aamaerof t he

metering phas@ctdifineFelo, t}[érp?&ﬁbltrv@as heA& S odetBy £320.5 h if4c@6 a5 °C and, after
after-reaction tine of 6.27 h, quroduct was heated thoroughly for 0.5 h

in vacuo at 3Serlingtp & %Gnél gdfaaerx d8d1 Verg addsd 4 BhecOH pombey oAths psesiugtryasg88oewer e

added and t hg Y5 RROAKAMubBERA 1,190 9pRKAH & thOVischsity atAb b€ yvaf bddhpdsi on, 3 g
Irganox(r? 1076 were added. The product was then heated thoroughly for a

further 30h at 110 C and under 1 mbar. The OH nunber of the product was 296
my KOH g, the.agid gunber was 48.3 ppm KOH and the viscosity at 25 C was 191
nPas. -23- 1,434.8 g trinethylol propane, 3,102.0 g soya oil and

9.0 g im dazdk®e2 wefe7%w%pper¢tmomﬁlonpf sodutehin Wa5g Wﬂe/hﬂatnd thorpughly @t 125aﬁtm)el ave

at 105 € and 3,5bUkict SPEELunL: 98 SR EAL o chbrallend flOhnrdg EERULTE

oxi de were t en me ere Into the autoc ave’over a e
and a 5 sti regeblisipded6 bY ghoykeiliage | ab'@lrmpmoleTme nckieéatl rngnmesmac twlgr ander a

pressure s t he se t (3 ct or
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cooling to 80 C,. 3. Ir 1076 were add ;ég% the roduct
vas 208 my REHgT RS RN e i EREE R R AT e NPSBaLRry at
25 C was 259 réxet@sh.time of 3.0 h, the product was heated thoroughly for 0.5 h in vacuo at 110 °C and, after
cooling to 80 °C, 0.59 g Irganox® 1076 were added. The OH number of the product was 351 mg
20 KOH/g and the viscosity at 25 °C was 3,700 mPas.

Example F
633.0 g glycerol, 2,245.3 g soya oil and 9.2 g imidazole were stripped with nitrogen (50 ml/min)

ina 10 1 autoclave at 105 °C and a stirrer speed of 450 rpm for 2 h. Thereafter, 948.7 g sucrose

25 were added under a nitrogen atmosphere at room temperature. After heating up to 105 °C,
2,167.5 g propylene oxide were metered into the autoclave over a period of 8.35 h at a stirrer
speed again of 450 rpm. The metering was started under a pressure of 0.05 bar, the maximum
reactor pressure was 3.5 bar. After an after-reaction time of 1.63 h, the product was heated
thoroughly for 0.5 h in vacuo at 105 °C and, after cooling to 80 °C, 3.0 g Irganox® 1076 were

30 added. The OH number of the product was 401 mg KOH/g, the alkali number was 1,207 ppm
KOH and the viscosity at 25 °C was 2,830 mPas.



10 Exanple E 325.2 g of a 70 wt. % strength solution of sorbitol in water
were heated thoroughly at 125 Cin a 2 1 autoclave for 3 hat a stirrer
speed of 450 rpm a constant end pressure of 10 nbar being established.
361.7 g soya oil and 1.81 g imdazole were added at room tenperature under a
15 nitrogen atnosphere. After renewed evacuation to 0.05 bar and after
heating up to 105 C, a stirrer speed of 1,000 rpmwas established, 962.3 g
propyl ene oxide were metered in over a pedi-od of 4.72 h such that the
reactor pressure varied between 3.5 bar and 4 bar. After an after- reaction
time of 3.0 HExample Groduct was heated thoroughly for 0.5 h in vacuo at 110 C

and, after nunber
of the produ%t%)b @gvéés% §958§0g %ﬁﬂq%z%&ﬁ%\#g%}gg’?ﬁaﬁgl %ﬂgﬁgég\-}%@@?oo nPas.
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per i 0d of 8. 35S atedmieraiyespore e bibar gul wrmied 5 th A RS BREHE Gigd™
started underyadnpreR&zidde der bh fer- hﬁétlonttﬁh% cms>§l Hmmprddﬁaﬁﬁa@ hedddaBSolghly@s 3. 5
bar. After an after-reaction tine })&toduct was heat ed

t horoughly f&° lomsyawolaﬁ1Qﬁa8u6ﬁeé€0°iiestod7aﬁd9 Séigtgér FOEhRptiE acigyers addedng
| rganoz 1076 mEhnadwaAddaed fo;rbg haﬁlrﬂm?h%flom@7@5v@1@ld9@edvéﬁ§ i Qi tiEe WeH 9,

the al kali nunber was 1, 207 m e viscosity at 25 C was 2, 830
mPas. - 2410 Extmg likewisgfg 07 lg Ebaunbep ofthgprodyst §’é§/%92c¥i mg KOH¥g, thegcidatogber i

al koxyl at e 1%@@1@&%&0@1éﬁ@kmcbﬁtya@i%@%s@ﬁo%mé@fe mxed in a 10 1
autoclave at 50 C and a stirrer spéed of 200 rpmunder a nitrogen

at nosphere. After increasing the stirrer speed to 450 rpmand heating up to
105 C, 5 1, SMropyl ene oxide were netered into the autoclave over a
period of 3 e netering was started under a pressure of 0.05 bar and
was car r| ed @at.8 sgbherohwitre atrippradotithrnitprges §\0rmal/maih) B 2081 auteelgvernd 1058 Ccndded.
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aci d wer e addedosarwtre added under a n1trogen atmosphere at room temperature. After heating up to 105

°C, 2,167.5 g propylene oxide were metered into the autoclave over a period of 3.12 h at a stirrer

speed again of 450 rpm. The metering was started under a pressure of 0.05 bar, the maximum

reactor pressure was 5.4 bar. Afteran  after-reaction time of 2.75 h, the product was heated

20  thoroughly for 0.5 h in vacuo at 105 °C and, after cooling to 80 °C, 3.0 g Irganox® 1076 were
added. The OH number of the product was 459.6 mg KOH/g and the viscosity at 25 °C was
8,260 mPas.

Example 1
25 267.2 gcastor oil and 5.73 g KOH were stripped with nitrogen (50 ml/min) in a 2 1 autoclave at

110 °C and a stirrer speed of 450 rpm. 747.3 g propylene oxide were then metered into the
autoclave over a period of 3.3 h at 110 °C and a stirrer speed of likewise 450 rpm. The metering
of the propylene oxide was started under a pressure of 0.05 bar and was carried out such that a
reactor pressure of 4 bar was not exceeded. After an after-reaction time of 4 h, a nitrogen

30 pressure of 1 bar was established and 186.8 g ethylene oxide were metered in over a period of
1.18 h, a maximum reactor pressure of 2.5 bar being reached. After an after-reaction time of 1 h,
the contents of the reactor were cooled to 40 °C and neutralized by addition of 132 g distilled
water and 32.4 g 11.85 wt.% strength sulfuric acid. After addition of 0.65 g Irganox® 1076,

dehydration was carried out at 40 °C in vacuo and the mixture was heated thoroughly for 3 h at



the m xture was stirred for 0.5 h. Finally, 3 g Irganox(r) 1076 were added
and the m xture was 10 stirred likewse for 0.5 h. The OH nunber of the
product was 402.2 ng KOH g, the acid nunber was 610 ppm KOH and t he
viscosity at 25 C was 2,710 nPas. Exanple H 632.8 g glycerol were stripped
with nitrogen (50 mM/mn) in a 10 1 autoclave at 105 C and a 15 stirrer
speed of 450 rpmfor % h. Thereafter, 2,242.6 g castor oil, 9.1 g i mdazole
and 948.8 g sucrose were added under a nr%@pgen at nosphere at room
tenperature. After heating up to 105 C, 2,167.5 g propyl ene oxide were

met er ed i nt o 11RECand et HiNasedovide Ol parbenef the praducpwhrsd! . lamg KO g the asplewdbagai n
of 450 rpm T te r f ,
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h, the producin siasgeheerhigtt 2 @oorhtempergtatey for 0.5 h in vacuo at 105 C and,
after cooling to 80 C, 3.0 g Irganox 1076 were added. The OH nunber of the
product was 459.6 ng KOH g and the viscosity at 25 C was 8, 260 nPas.
Exanpl e | 25 Bample § castor oil and 5.73 g KOH Were stripped W th nitrogen
(50 m/mn) auto 11 of, 450 r
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and 186.8 g et hyl ene oxi de were netered in_over a perlod of 1.18 h, a

maxi mum r é ctrtsfroqsrl aak ;329 log castoroih yeregdded yndes g aHwgen Appgphergn Aétetrewreéact i on
time of I h, ev'é&ﬁtl&ptet()%tb% Be nh%rerv@a@%tsa%dﬁﬁear £n6OPIE, 1R 34336 faﬂ?(g) lene 0x1de
neutralized by addition of 132 g distilled mater and 32.4 g

strengt h sul fwere metgesddoto fietreacton alch stifrerspedd agaig 51 450 m@@ﬁ@rxa(ne)loqqf?@ h. Durmg
dehydration wag ,GREd k&Y pB%m Rl é%?éﬁu Rl FJEhel! Kk £ MBS NER ‘ﬁﬁrh
t horoughly for gﬁﬁ at 3{53 16°C dnd % ?Pif‘t éred. The %r—l nunber o% e
product was 5.6, B mmyenetdxeieafcnr@nctmgrovewr@d ofl2. hayh, KOkxgmEn ckatthe
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over ni ght at roomt erature Exanp e . g po yI’T'EI’I C oxy ate 3
were initiall ﬁnallyrhcamdulnceohghlytfm ¥ i af 1 FCo Thaventantsé theaeasior megenoled to 90 °C
and neutralized by addition of 600 g distilled water and 124.6 g 11.98 wt.% strength sulfuric
acid. After addition of 3.08 g Irganox® 1076, dehydration was carried out at 110 °C in vacuo
until a pressure of 0.1 mbar was reached and the mixture was finally filtered. The OH number of
20 the product was 61.3 mg KOH/g, the acid number was 1.5 mg KOH/g and the viscosity at 25 °C

was 510 mPas. The polyol developed a clouding on storage overnight at room temperature.

Example K
395.3 g polymeric alkoxylate 3 were initially introduced into a 10 1 autoclave under a nitrogen

25  atmosphere and, after evacuation to 0.05 bar, were heated up to 110 °C, while stirring (450 rpm).
20 g propylene oxide were then metered into the autoclave over a period of 5 min. After an
after-reaction time of 5 min, the mixture was cooled to 80 °C, the vacuum was broken with
nitrogen and 1,329.3 g castor oil were added under a nitrogen atmosphere. After renewed
evacuation to 0.05 bar, the mixture was heated up again to 110 °C, and 3,333.8 g propylene oxide

30 were metered into the reactor at a stirrer speed again of 450 rpm over a period of 8.1 h. During
this procedure, a maximum reactor pressure of 3.8 bar was reached. After an after-reaction time
of 4.8 h, 934.3 g ethylene oxide were metered in over a period of 1.8 h, a maximum reactor
pressure of 2.6 bar being reached. The mixture was allowed to after-react for 1.6 h and was

finally heated thoroughly for 30 min at 110 °C. The contents of the reactor were cooled to 40 °C



at nosphere and, after evacuation to 0.05 bar, were heated up to 110 C, while
stirring (450 rpm. 20 g propylene oxide were then netered into the

autocl ave over a period of 4 min. After an after-reaction tinme of 5 mn,
the m xture was cooled to 80 C, the vacuumwas broken with 10 nitrogen and
1,329.1 g castor oil were added under a nitrogen atnosphere. After renewed
evacuation to 0.05 bar, the m xture was heated up again to 110 C, and
3,333.7 g propylene oxide were metered ingd-the reactor at a stirrer speed
again of 450 rpmover a period of 6.9 h. During this procedure, a maxi num
react or pressandaedfalizeddbyrdditipmef a miatineel 60ARtdistilledwaiérntand 13 el | Ohwt. Yoptrengtlf 6
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110 Cin vacuo until a pressure of 0.1 nbar was reached and the m xture was
finally filte}RdO ?h@l‘?ﬁiﬁzrfﬂ%}é“r of 20 the product was 61.3 ng KOH g, the
acid nunber was 1.5 ng KOH g and the viscosity at 25 C was 510 nPas. The
pol yol devel 01Qed a cl oudi_ng _on stoLage ov rnight at roam tenperature.

Exanpl e K 395! 7€ 3galyiga) rravlis Of e pplysiperesters oRkaingd pogprding tp FXamRlfd i @Wd™ Pt o a 10
1 autocl ave U{bﬁigkrcamfﬂﬂhtoh@%ﬁher%%@fomﬂ%%@e@.nd, after evacuation to 0.05
bar, were heated up to 110 C, while stirring (450 rpnm). 20 g propyl ene

oxi de werdOthen netered into the autoclave over a period of 5 nmin. After an
after-reactiopyfidyie of 5 min, the mxture was cooled to 80 C, the vacuum was
broken with _nitrogen and 1,329 .3 g castor ojl were added under a nitraogen
at nosphere. After renewed evdcudplyghertasted. 05 bRodyethehesteri xt ur @olyatheestered {up
again to 110/ C, and 3, 333.8 g (propyl xide 3 . t el [ t
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this procedure, a maxi num readtor Ipraepiure of 3. 8xbaple has feached K After an

af t er - r eact i pa—tiwe—of—48h 19343 g ethytene—oxide—wererrmetered+n—over a
period of 1. SCﬁ?orgﬁﬁ?fif‘f%b{?rreactor 6?essure of 2. 62l2bar beilng rea Aed. The
m xture was atdlenaed O nafnb&r - rjleact for 1.6 hj and was finally heated

t hor oughl y fo[r 'jg ﬁ}ﬁ[]] at 110 ¢. The édntents| of thél.feacton were ©¥obl ed td
40 C -26- angd PH2li zed by dddition of a njxture of 600 ¢ distilled water

and 131.7 ¢ 1OHIEmYér- tHai[fgnotlh sulfuric acfd. After addifion of 3.0Z2 g

| r ganox 1076,K8%51g%dr ation was jcarri eéd.’out at| 110 Goi.h 60.4
Deviation of the OH
number found from the 48 19 17
calculated [%)]
Acid number [ppm KOH] 2,010 1,500 560
M./M, 1.48 1.35 1.28

Appearance at room
cloudy cloudy clear
temperature

The comparison of Examples I and J shows that in the preparation of ethers having low OH

numbers, the reaction mixture should preferably be freed from traces of water before contact of
15 the fatty acid ester with the basic catalyst. The comparison of Examples J and K illustrates the

advantage of gentle working up conditions if strong dilute mineral acids are employed in the

neutralization.



vacuo until a pressure of 0.1 nmbar was reached and the m xture was finally
filtered. The OH nunber of the product was 60.4 ng KOH g, the acid nunber
was 0.56 ng KOH g and the 5 viscosity at 25 C was 500 nPas. The pol yol

remai ned clear on storage at roomtenperature over a period of at |east 2
nont hs. The anal ytical results of the polyether-esters obtained according to
Exanples I, J and K are conpared with one_another in the follow ng Table 1.
10 Table 1: Pol yether-ester Polyet her - est &¥/ Pol yet her-ester according to
according to according to Exanple Exanple | Exanple J K Castor oil content
[94 22 22 22 Exagipked.at ed OH nunber 35 51.7 51.7 [ng KOH g] OH nunber found

[ng 51.7 61. Ao KO | at | 8 from the 48 19
17 cal cul at e%d@?‘%%u%\m 4 ’%%Sr@yh?%%ﬁkg—zd]gt ‘52?) BreeTRe ogt%téglé&qm?v} R?lplﬁaigql. 35
1.28 Appear autpelazt undeoamitdgen dimasphstad yAfter beating veiopdp &6,.900 g Thelcoomida Vaon of
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nunbers, the reaction mxture s prefera eed Tromtraces of
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metered into the autoclave at 105 °C over a period of 172 minutes. The reaction mixture was
then after-reacted at 105 °C until no further change in pressure was to be observed. After cooling
to 90 °C, the product was neutralized with lactic acid. After heating thoroughly under reduced
10  pressure at 110 °C, 500 ppm Irganox® 1076 were added to the product.
The OH number of the product was 388.5 mg KOH/g, the acid number was 145 ppm KOH, the
water content was 380 ppm, the Gardner colour number was 3 and the viscosity at 25 °C was

2,276 mPas. A functionality of 3.5 was calculated for the product.

15 It is found that it is advantageous first to alkoxylate with ethylene oxide, since the primary OH
groups formed assist the incorporation of sucrose into the polyol. No deposition of residual
amounts of sucrose from the product, as sometimes occurs if exclusively propylene oxide is

employed, is thus observed.

20 Example M
1,002 g sucrose, 2,005 g soya oil, 905 g glycerol and 11,2 g N-methylimidazole were mixed in a

10 1 autoclave under a nitrogen atmosphere. After heating up to 107 °C, 3,500 g propylene oxide
were metered into the autoclave over a period of 445 minutes at 107 °C. The reaction mixture
was after-reacted at 107 °C until no further change in pressure was to be observed. The product
25  was then heated thoroughly under reduced pressure at 110 °C and subsequently cooled. A dark-
coloured clear liquid was obtained.
The OH number of the product was 389 mg KOH/g, the water content was 100 ppm, the Gardner
colour number was 16 and the viscosity at 25 °C was 1,775 mPas. A functionality of 3.5 was
calculated for the product.
30
Example N
1,000 g sucrose, 2,002 g soya oil, 911 g glycerol and 11,15 g imidazole were mixed ina 10 |
autoclave under a nitrogen atmosphere. After heating up to 107 °C, 3,500 g propylene oxide

were metered into the autoclave over a period of 517 minutes at 107 °C. The reaction mixture



neutralization. -27- Exanple L 1,422 g sucrose, 3,365 g soya oil and 1,702 g
polyneric al koxylate 4 were mxed in a 10 1 autoclave under a nitrogen

at nosphere. After heating up to 105 C, 900 g ethyl ene oxide were netered
into the autoclave over a period of 65 mnutes at 105 C. The reaction

m xture was 5 after-reacted at 105 C, until no further change in pressure
was to be observed. The product was then heated thoroughly under reduced
pressure at 110 C and 1,630 g propyl ene oxd8te were then netered into the
autocl ave at 105 C over a period of 172 mnutes. The reaction m xture was

t hen after - r emstafer-radctei@5107 °Cruniil norfartien change inphangewhsto pe essved Weesprodnche
observed. After .cooli.n t0,90 t he product s~neutraliz Wit actic
cord. aer HEatFRIUREPSREI bR B RRE o PR COBEHIRERE e A8E o
| rganox 1076 dafkreddidhel@ibuted cldacliquidodasabtainthe OH nunber of the product was
388.5 nmg KOH. g, e aci d. punber was 5 OH, the water ntent was 380
oot he Gar ddsOtBE SHRETense 91 & Rk et et Son SEME e 57578
mﬁas . Af uméc‘nma} tdlotr aﬁ?&r&awas 6 ﬁli'!ﬁktﬁﬁ Ivilaédsidy 4106 ;@ k»a?] D,FS)ZjMBzis. _Agi.ﬁm&tio_niilﬁy BDE nd
that it is advantageous first to al koxylate with ethyl ene oxide, since the
primary OH grolpcaieglisd drdediradict he i ncor porati on of sucrose into the

pol yol. No deposition of residual anmounts of sucrose fromthe product, as
sonetimes occurs if exclusively propglene oxide is enployed, is thus

observed. 20 ‘Exampsrieongt ExgapesgM apd NoBaws that tigssg okigydazele ps @ Gtpdysglegdsye avel and

11,2 g N-met Righd Qi dufzRddctVel &niilerSsly lithi@-coiblred pRIdhAG! G SnddRgl@in.a ni trogen
at nosphere. After heating up to 107 C ~3,500 g propyl ene oxide were netered

into the Hutoedthplimidezele. a period of 445 minutes at 107 C. The reaction

m xture was after-reacted at 107 C until no further change in pressure was
to be observed. The product 25 was then heated thoroughly under reduced
pressure at E@mBla@d subsequently cool ed. A dark- coloured clear |iquid was
obt ai ned. The OH nunber of the product was 389 ng KOH g, the water content
was 100 ppm the Gardner col our nunmber was 16 and the viscosity at 25 C was
1,775 nPas. A21 Qo ghypabl 158%d ofdotssivas acetd and|284 e6lg bhsoybdae op medictrodudsl

15 intoa 101 autoclave. Stripping was conducted for 30 mins. at 105°C, while stirring at 450
r.p.m., by passing through 50 ml nitrogen per min. After cooling to 50°C, 949.3 g of sugar were
added under a nitrogen atmosphere. After heating to 105°C, 2176 g of propylene oxide were
added to the autoclave over a period of 4.2 h at a stirrer speed of 450 r.p.m. The addition was
initiated at a pressure of 0.05 bars and carried out in such a manner that a reactor pressure of 3

20 bars was not exceeded. After an after-reaction time of 8 h, the product was baked out for 0.5 h at
105°C in vacuo. After cooling to 40°C, 20.57 g of 85% strength lactic acid were added and the
mixture was stirred for 0.5 h. Finally, 3 g of Irganox® 1076 were added and the mixture was

again stirred for 0.5 h. The OH number of the product was 398 mg KOH/g and the viscosity at

25°C was 2540 mPas.

25
Examples of the foaming of the polyether-esters according to the invention
Raw materials employed:

30

Conv. polyol A:
Polyether polyol based on propylene oxide; starter compounds: sucrose, ethylene glycol,

propylene glycol; OH number 450 mg KOH/g; number-average functionality: 4.7



Exanple N 1,000 g sucrose, 2,002 g soya oil, 911 g glycerol and 11,15 g

i mdazole were mxed in a 10 1 autoclave under a nitrogen atnosphere. After
heating up to 107 C, 3,500 g propyl ene oxide were netered into the

aut ocl ave over a period of 517 mnutes at 107 C. The reaction m xture -28
was after-reacted at 107 C until no further change in pressure was to be
observed. The product was then heated thoroughly under reduced pressure at
110 C and subsequently cooled. A very dar¥ +eddish-coloured clear liquid
was obt ai ned. The OH nunber of the product was 391.6 ng KOH g, the water
content was SComeppalydliB2 5 Gardner col our nunber was > 16 and the viscosity

at 25 C was 52 nPas. A functiqnalit f., 3.5 was cal cul.ated r_the
o oduct . A cSABAmeEIb P SRt o e Tpor e e eR T O etiFor o as
a catal yst | e@dsgtiOH/gvery dark-col oured product. A considerably
|'i ghter-col oured product is obtained with N 10 nethylim dazole. Exanple O
621.9 g of glycerol, 15.89 g of potassium acetate and 2245.6 g of soybean
oi |l were introswcgilyoll? into a 10 1 autoclave. Stripping was conducted for
30 wins. at 105C_while stirring at 450 r.p.m, by passing.through 50 nj
nitrogen per hsthenpaly! bessdpr prgPylencspise; srgscqgmigpnd; glensiiamine, QBLTOERAL o
nitrogen at mgpheng; After heating to 105C, 2176 g of propyl ene oxide were
added to the autoclave over a period of 4.2 h at a stirrer speed of 450
r.p.m The addition was initiated at a pressure of 0.05 bars and carried
out in such adiRNpffeDIat a reactor pressure of 3 20 bars was not exceeded.
After an after-reaction tine of 8 h, the product was baked out for 0.5 h at
105C i n v&&udolyatherpolynd bised gn prop e, ox e, ssirteycanipogBl/pmpy lergglyeol, &8 pumbgsi d
wer e added aqg E§£§Oﬁj ture was stirred for 0.5 h. Finally, 3 g of
| rganox(r) 10 % dded and the m xture was again stirred for 0.5 h. The
OH nunber of the product was 398 ng KOH g and the viscosity at 25C was 2540
nPas. 25 Exaqﬂhggtqt the foam ng of the polyetber-esters according to the
i nvention Raw materials enpl oyed: 30

Pentamethyldipropylenediamine

15
Catalyst 2:
2,4,6-Tris[3(dimethylamino)propyl]s-hexahydrotriazine

Catalyst 3:
20 N,N-dimethylcyclohexylamine

B 8461° and B 8465
Foam stabilizers based on polyether-polysiloxanes; Goldschmidt AG, 45127 Essen

25 Preparation of the polyol component:
Polyols and additives were mixed according to the amounts stated (parts by weight) in Table 2.

The mixtures were evaluated in respect of their phase behaviour.



Cony. pol yol
conpounds:
KOH g;
pol yol
nunber :
oxi de;
pol yol
propyl ene gl

A: Pol yet her pol yol
sucr ose,

ycol ,

et hyl ene

OH nunber:

gl ycol ,

pol yol

et hyl enedi am ne,

starter conpound:

based on propyl ene oxi de;
propyl ene gl ycol;
nunber - average functionality: 4.7 29 Conv.
based on propyl ene oxi de;

400 ng KOH g 5 Conv.
starter conpound:
D: 10 Pol yet her pol yol

based on pro¥¥yl ene oxi de;
112 ng KOH/ g Catal yst 1: Pentanet hyl
d|propylenedﬂhhkdeCmm&mE@hafwspdgdcﬁmﬁmﬁnﬁr|s[3(d|nethylanlno)propyl]

pol yol
o-t ol uenedi am ne,
C. Pol yet her pol yol
OH nunber:

OH nunber

starter

450 ny

B: Pol yet her

OH

based on propyl ene

470 ng KOH g Conv.

starter conpound:

S- hexahydrot EQLI 7e Cata cuyoL F—20—N- N-di-e LIIbeyLIUIIC yloul e '%G"{i'
and B 8465(r|)%* stabilizerg baskd on pol etrer-aoly3|lox nes;
Gol dschm dt |Agmpbadstl Essen 23 Reegar-at)ion of tthe pol yol conponent: Polypls
and additives were m xed according to the anountjs stated (parts by wei ght
in Table 2. | The nixtures were |evadffated in respect of fheir phase
behavi our. -[3mv.TRBEAZ, Cbnpocuglon of {t.he polyal conpdnents: Eanple-> 1L 2
3 45 Conpagnents (rnrmar i an\
Polyether-ester fromEx. E | - 65 - - -
Polyether-ester fromEx. F | - - 65 - -
Polyether-ester from Ex. G | - - - 65 -
Polyether-ester fromEx. H | - - - - 65
Conv. polyol B 10 10 10 10 10
Conv. polyol C 15 15 15 15 15
Conv. polyol D 10 10 10 10 10
Water 2.4 2.4 2.4 2.4 2.4
B 8461% 2 2 2 2 2
Catalyst 1 0.4 0.4 0.4 0.4 0.4
Catalyst 2 0.4 0.4 0.4 0.4 0.4
Catalyst 3 1.05 1.05 1.05 1.05 1.05
Phase behaviour homo- homogen- | homogen- | homo- homo-
geneous eous cous geneous geneous




Conv. polyol A 65 - Polyether-ester fromEx. E 65 - - - Polyether-ester from
Ex. F- 65 - - Polyether-ester fromEx. G- 65 - Polyether-ester fromEx. H
- - - 65 Conv. polyol B 10 10 10 10 10 Conv. polyol C 15 15 15 15 15

Conv. polyol D 10 10 10 10 10 Water 2.4 2.4 2.4 2.4 2.4 B 8461 2 2 2 2 2
Catalyst 1 0.4 0.4 0.4 0.4 0.4 Catalyst 2 0.4 0.4 0.4 0.4 0.4 Catalyst 3
1.05 1.05 1.05 1.05 1.05 Phase behavi our hono- honobgen- honpbgen- hono- hono
geneous eous eous geneous geneous -31 - Table 2 (continuation): Exanple--> 6
7 8 9 10 Cbgponents.(cqnpar- (conpar- (conpar- ison) ison) ison Conv.polyo
A 65 55 47 4Table2 (matiguetip®; - ester fromEx. F - 10 16 - - Castor oil - - - -

ig 1?0{2 > ln@(’/‘."ﬁ‘Brnggl D10 10111710 10| Water 2.4 5.4 5.5 24 214 géiaf-
- - 22 B 34%mpdnént2. 1 - - (compar- (compar- (compar-
ison) ison) ison
Conv. polyol A 65 55 47 41 41
Polyether-ester from Ex. F - 10 16 - -
Castor oil - - - - 24
Soya oil - - - 24 -
Conv. polyol B 10 10 11 10 10
Conv. polyol C 15 15 15 15 15
Conv. polyol D 10 10 11 10 10
Water 24 2.4 25 24 24
B 8461° - - - 2 2
B 8465° 2 2 2.1 - -
Catalyst 1 0.4 0.4 0.4 0.4 0.4
Catalyst 2 0.4 0.4 0.4 0.4 0.4
Catalyst 3 1.05 1.05 1.1 1.05 1.05
Phase behaviour homo- homogen- | homogen- | 2 phases homo-
geneous eous eous geneous

In each case 100 parts by weight of the homogeneous polyol mixtures from Table 2 were stirred
with a blowing agent mixture of cyclopentane and isopentane in the ratio of 7:3 at 20 °C. The

5 minimum weight ratios of blowing agent to polyol mixture at which clouding is to be observed
are stated in Table 3. In the case of blowing agent solubilities of more than 30 parts by weight of

blowing agent in 100 parts of polyol formulation, detailed analyses were omitted.

Table 3, Phase behaviour of mixtures of polyol and blowing agent:

Blowing agent mixture with
polyol mixture according to 1(com-

example— parison) 2 3 4 5

Onset of clouding when
blowing agent/polyol ratio
exceeds 17/100 >30/100 >30/100 >30/100 >30/100
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The examples in Tables 2 and 3 show that if exclusively polyols which are not according to the

al ready be
according t
i f physi cal

invention are used as formulation components, significantly reduced blowing agent solubilities
are to be observed. Significant improvements in the blowing agent solubilities can already be
achieved by addition of small amounts of the polyether-esters according to the invention.
Surprisingly, such an effect is not established if physical mixtures of triglyceride and polyols
which are not according to the invention are used.

10
Foaming Examples 1-10
100 parts by weight of polyol mixed with 14 parts by weight of blowing agent were stirred with
Desmodur® 44 V 20 L (Bayer MaterialScience AG; polymeric MDI having an isocyanate content
of 31.5 wt.%) in accordance with the amounts stated in Table 4 at 4,200 rpm for 6-8 s. The
15  characteristic index was 110 in all cases. Moulds of dimensions 22 cm x 22 cm x 10 cm or 22
cmx 22 cm x 6 cm were filled with the reaction mixture in the bulk densities stated in Table 4.
The bulk densities chosen were 10 % higher than the separately determined minimum filling bulk
densities. The foamed bodies produced in the 10 cm thick mould were removed from the mould
after a mould dwell time of 5 min, and their after-swelling was determined 30 min after removal
20  from the mould. Test specimens of dimensions 20 cm x 20 cm x 3 cm were obtained from the
foamed bodies produced in the 6 cm thick moulds for determination of the thermal

conductivities. The thermal conductivities were determined 2 h after production of the foams at

a foam middle temperature of 23 °C.



whi ch are not according to the invention are used.
100 parts by wei ght of polyol

were stirred with Desnodur 44 V 20 L (Bayer

10 Foam ng Exanpl es 1-10
m xed wth 14 parts by wei ght of blow ng agent

Mat eri al Sci ence AG pol yneric

MDI having an isocyanate content of 31.5 wt.% in accordance with the
anounts stated in Table 4 at 4,200 rpmfor 6-8 s. The 15 characteristic
i ndex was 110 in all cases. Mulds of dinensions 22 cmx 22 cmx 10 cmor 22
cmx 22 cmx 6 cmwere filled with the redétion mixture in the bul k
densities stated in Table 4. The bulk densities chosen were 10 % hi gher
t han t he sepdrle éIRecpet @drfoamaidg reswlisnrum filling bulk densities. The foaned
bodi es produged—in—the-if—em-thickrou-d—werpg—repoved—fromthe mout-d—=—after
a noul d dwel Pﬁ)t“fl%ag(g?hg‘xpﬁr%v,"lﬁénd {\lﬁ%oln}' afteri-:swe ling was detderm' ned 530 nmn
aft er renovabolg€ nhiktara fidhe noul d.| Pasdonppeci nens pf di rrensfi ons 20 |cm x 20 cm
x 3 cmwerejobtained fromthe floaned bgdi es proguced injthe 6 cmthick
moul ds for ¢&BPHRation of the |thermal | conduct|vities. |[The ther|mal
conducti viti ggsmggﬁae&%mmq%, h @bt er] prpguct|[on @i the fi@gans |[at 14a T oam
m ddl e tenperature of 23 C. -33-| Table 4, Recipes and foam ng results:
Bl owi ng agen®thixture with 1(com 2 3 4|5 polyo| nixture from pdrison)
exanpl e- DeSHREIT o uliaedsidd oen PL | D33 840 (12255132 1323340 (W), Fi T g sbul
density 10 ¢m 35. 8 SO0 50 o 8835 |t hi 2k ol d fég/mﬁ] ECL L ilng il k
density 6 cifl@&mouBlkg/ngl. 7 34.7 35.9 thick nould [kg/ nB] After-|swelling
[m] 0.5 2. A5 4—1-5—TFhernrst rretoreiti-vit 2P 6522812355237 220
(MWKl Tab gﬁlﬂ-lg(bé%knc%e.lnsr% 6 e n) - 6.6 347 347 347 459

thick mould [kg/m’]

After-swelling [mm] 0.5 2.1 1.4 5.4 1.5

Thermal conductivity 22.6 22.8 235 237 22.6

[mW/mK]

Table 4 (continuation):

Blowing agent mixture with 6(com- 7 8 10(com-

polyol mixture from parison) parison)

example—>

Desmodur® 44 V 20 L [pt. by 140 138 139 124

wt.]

Filling bulk density 10 cm - - 338 332

thick mould [kg/m’]

Filling bulk density 6 cm 342 343 345 334

thick mould [kg/m’]

After-swelling [mm)] - - - 1.9

Thermal conductivity 22.6 22.6 22.6 232

[mMW/mK]

The examples in Table 4 show that low after-swelling of shaped bodies is ensured even at short
mould dwell times if polyol formulations which comprise large amounts of polyether-ester

polyols according to the invention prepared under amine catalysis are employed.



Bl owi ng agent m_ xture with 6(com 7 8 10(com polyol m xture from parison)
parison) exanple Desnodur 44 V 20 L [pt. by 140 138 139 124 w.] Filling
bul k density 10 cm- - 33.8 33.2 thick nould [kg/nB] Filling bulk density 6
cm34.2 34.3 34.5 33.4 thick nould [kg/ nB] After-swelling [mm - - - 1.9
Thermal conductivity 22.6 22.6 22.6 23.2 [mMNnK] 5 The exanples in Table 4
show that |ow after-swelling of shaped bodies is ensured even at short

nmould dwell tinmes if polyol fornulations which conprise |arge anmounts of

pol yet her-ester polyols according to the invention prepared under am ne
catalysis are enployed. -34- Patent clains 1, A process for the preparation
of pol yether-ester polyols, in which starteé#-conpounds having
zerewi ti nof f-active hydrogen atons are reacted with al kyl ene oxi des under
base 5 catalysis i.n the presence of fatty acid esters to give
polyether-est¥¥5$%9?§¥s; wherein fatty acid esters in which the fatty acid
radi cals contain no free OH groups are enployed. 10 2. A process as clained
inclaiml, in which the basic catalyst is an amne. 3. A process as clai ned
inclaimllor 2 Apmcwhiforhhéprepﬂﬁimmf polpéthdratterypodyals] irewhich stah'exsaenbpmndst he

bt ainabl e by By Heereh BBy e o PR SA G RB B tase, o
po: yet heﬁ;1 ester qatalyylImt}mspresbmrmﬁﬂmvmcldbaemﬂgtﬁmolydlbr-psmmiﬁﬂs,on of
pol yur et hanes.

wherein fatty acid esters in which the fatty acid radicals contain no free OH groups are

employed.
10 2. A procéss as claimed in claim 1, in which the basic catalyst is an amine.
3. A process as claimed in claim 1 or 2, in which 5 - 85 wt.% of fatty acid ester, based on

the amount of end product, is employed.
15 4. A polyether-ester polyol, obtainable by a process as claimed in one of claims 1 to 3.

5. The use of polyether-ester polyols as claimed in claim 4 for the preparation of
polyurethanes.



