- 1 - TITLE OF THE | NVENTI ON Process for the Preparation of Polyether
Ester Pol yols RELATED APPLI CATIONS This application clains benefit
to German Patent Application No. 10 2008 051 882.4, filed 5Cctober
16, 2008, which is incorporated herein by reference inits entirety
for all useful purposes. BACKGROUND OF THE | NVENTI ON  The present
invention relates to a process for the preparation of polyether ester
polyols starting fromfatty acid esters and starter conpounds having
Zerewi tinoff-active hydrogen 1IUTRE@QBTHERIVENTIOMNI r use in the
production of rigid or foamed pol yurethane materials. Polyols based

on renewabl e raw materjal s, .such,as, for | e, I acid
triglycerides, sugars, bléOS?gﬁif?rt){ﬁ? Pl&P?Bté%qf?éﬁ’gﬁ'ﬁf ﬁ.g?r?og%l% atty acid
al cohols, are already being used in different ways as starting

materials for the production cREDBTEDIAHPLIOATRIN®N pol yur et hane. |t
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the nedium to long-term The poor solubility of sugars, "glycerol and

sorbitol abP#P@i€§o of oligo- or poly-saccharides in other polyether or
pol yester polyols which are conventionally used in polyurethane 20

chem stry stands in the ma)é#@‘Kdmd@pﬁﬁgﬁgg{Fﬁﬁoﬁepol yol

conponents in pol yurethane ftormi ons. se substances
inmpart very high OH nunbers to the polyol conponent, even when they
are used i Ahgprasent iarention g¢latoeaaugecashiiy thepntparation o ppalyeshdr esteryfolyols

hyd | F ' i gl id bt.ai ned in |
oo PRRUPR o a8 et Sh SRR p ) B il AR Bt s,
basi s ®r aomyHnétd@eR usaly thepedictibs ofEEa bflfoagel ?o@&etﬂa@@ﬁxa&ﬂg&of EP

1923417 Al. In fornulations for the production of rigid foans, this
stron g

oo PRSP Ao, G4 SR RS ) i e
sugars, sorbitol, glycerol and dimers of fatty acid alcohols, are already being used in
different ways as starting materials for the production of materials based on polyurethane.
It is expected that the use of such compounds will increase further in the future because

15 products from renewable sources have a positive influence on the ecological balance and,

at the same time, the availability of petrochemical-based raw materials will decrease in the

medium- to long-term.

The poor solubility of sugars, glycerol and sorbitol and also of oligo- or poly-saccharides
in other polyether or polyester polyols which are conventionally used in polyurethane

20  chemistry stands in the way of their increased use as polyol components in polyurethane
formulations. Moreover, these substances impart very high OH numbers to the polyol
component, even when they are used in small amounts, because they contain a plurality of

hydroxyl groups.

Fatty acid triglycerides are obtained in large amounts from renewable sources and

25  therefore form an advantageous basis for polyurethane raw materials according to the
teaching of EP 1923417 Al. In formulations for the production of rigid foams, this class of
compound is distinguished by strongly increasing the solubility of hydrocarbon-based

foaming agents.



- 2 - Pentaerythritol, sugars and other oligo- and poly-sacchari des
and sugar al cohols such as marmtol or sorbitol generally have
nmelting points which are above the reaction tenperature for the
preparation of polyether ester polyols or deconpose before the
melting point is reached. Were such-@npounds are used according to
the process of EP 1923417 5Al together with fatty acid esters for

al koxylation with al kyl ene oxides, the reaction is difficult to start
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deconpose at the conventional reaction tenperature. TE% cont i nuous
metered addition of the al kyl ene oxides should be carried out such
that the sAnebjgctradithe peseptiaveniion wWas,thereforss o movidex prweess dor thpreparation,
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from1l nbar .t bar being particylarly preferred. A further j ect
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properties of e processes 25 known from %e prior art “for
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are formed. In addition, the polyether ester polyols prepared by the

process acThy ébnfigudud nickeed atdizivini c¥itheadlleyldne oRiles sholiRllleafrizd olifich that the
production of rigid polyurethane foamfornulations with which rapidly
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ester polyyraraaRieialtakbfitionsPrévailing in an individual case; preferably, the process is
generally carried out in a pressure range from | mbar to 10 bar, the pressure range from 1

mbar to 4 bar being particularly preferred.

A further object of the present invention was to achieve the objects mentioned
hereinbefore and at the same time to retain the advantageous properties of the processes
25  known from the prior art for the common reaction of fatty acid esters and alkylene oxides
with starter compounds. In particular, it is to be ensured that the fatty acid esters are
incorporated fully into the polyether ester poiyols that are formed. In addition, the
polyether ester polyols prepared by the process according to the invention are to be
suitable for the production of rigid polyurethane foam formulations with which rapidly

30 demouldable rigid foams can be obtained. Moreover, the polyether ester polyols obtainable



by the process according to the invention are to inprove the
absorption capacity of the foamfornulations for hydrocarbon-based
foam ng agents. A further object of the present invention was to
provi de a process for the preparation of polyether ester polyols in
whi ch the starter conpounds having ZeBew tinoff-active 5 hydrogen
atons are incorporated as fully as possible into the polyether ester
polyol; in particular, nore than 99 w. % of the starter conpounds are
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conponent pmu;ula, mﬁrestbmﬂﬂjwﬁhlof diehsérteestngpoupds aroto Hedhcarporated atb tha an
amount of o 'H] ) q 0 weight % based on the total weight of
conponent sp‘(}ﬁ er(eﬁfrpo(l& (d), and (e), with components (a), (c), and
optionally (d). Anot her enbodi ment of the present invention is the

above process, wherein (e)EMBODI®MENTS @R THIROINVENTION om 3.0 to 20.0
wei ght % based on the total weight of conponents (a), (b), 20(c)
enbodi nent of the present invent
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and (e). Anot her enbodi ment of resent invention is the above
process, whewme(a wit)at feast one akkylene @deg(bomﬁhp presench ef atdepgonsfantinedi® 60 C
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is selecteg, optionally (d).

Another embodiment of the present invention is the above process, wherein (e) is used in
an amount of from 3.0 to 20.0 weight %, based on the total weight of components (a), (b),
20 (c), (d), and (e).

Another embodiment of the present invention is the above process, wherein () is used in

an amount of from 5.0 to 15.0 weight %, based on the total weight of components (a), (b),
(c), (d), and (e).

Another embodiment of the present invention is the above process, wherein (a) has a
25  melting point in the range of from 60 °C to 400 °C or decomposes at a temperature range

of from 60 °C to 400 °C.



fromthe group consisting of saccharose, pentaerythritol, sorbitol,
trimet hyl ol propane, bisphenol F, bisphenol A,

1, 3,5-tri hydroxybenzene, isoners of diam notol uene, isoners of 10
di am nodi phenyl et hane, net hyl ol - gr oup- cont ai ni ng condensati on
products of formal dehyde and phenol, -del am ne, or urea, and Mannich
bases. Anot her enbodi nent of the present invention is the above
process, wherein (b) is selected fromthe group consisting of

et hyl ene oAncther eprbogdinienn of thi poteent inveatimmtiy the mbowexirckess, ¥/hareirbfa) hdsene
oxi de, and sf%r ene, poxj de. 15%éno&ﬂg¢ embodi nrept of the present

i nvention PEURAROILEEC gt elom et &9 OF CECURPAsES A d FTRRATR T dange
group consbpﬁ&ﬁgoeéu%\la%@.net hyl benzyl am ne, di et hyl am noet hanol ,
di met hyl am nopr opanol , N net hyl di et hanol am ne, trinmethyl am ne,

N, Ndi net hyl cycl ohexyl am ne, N-nethyl pyrrolidine,

N, N, N1, / t - Asothenesttoginasnhgf the extsentrinventiosi isthe abeveqiradess, Mh2ietolaplms a

1, 4-di net hyl pi per azi N- e I hol i unsubsti t ut ed

201 m ool BelaRgoaf /e ERBE o o 8 " A ¢ 5 SHeATRRsEs e demperpi apee
enbodi ment oﬁfﬁmﬁ §opLEseMde.i nvention is the above process, wherein (d)
is used in the tormof cottonseed oil, groundnut oil, coconut oil,

i nseed oil ,Qtﬁal m kernel oil, olive oil, corn oil, palmoil, castor
oi |, | esquénetherendiolimengpéthe present inviortiom ipthie abjatprogshs whetein (gliskélentet
oil, herri i|. sarding oi r tallow. 25 Another . e iyyent  of
Phe’ pr esentomibberpRafoRiend sndhutd ettt RufaRel cEFERSb DS,
the form obisplehsl)F, dikpHerebALT 3, ShieihRi 00 DehRHE, ifonRed of didMihbidliese, @0iners of
palmtic acid, stearic acid, palmtoleic acid, olei¢c acid, erucic
acid, 19 no#‘éﬂ‘t“"éﬁ’ﬂ‘ﬁ}ﬂmfﬂﬁﬁ‘le@meElyg%ﬁ&uPépa@wgtgé&ﬁii@S@in’fQﬂwéé’ﬁari doni ¢
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take place simltaneously, or the netered addition of (b) in an
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one foam ng agent, (4) gfﬁ;l onhally in the presence of at |east_ one
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DESCRI PTI 0&1,%&&1#?—13&11}&\/&1}'&&%\1' oil, lesquerella oil, rape oil, soybean oil, jatropha oil,

sunflower oil, herring oil, sardine oil, or tallow.

25  Another embodiment of the present invention is the above process, wherein (d) is used in
the form of fatty acid esters based on lauric acid, myristic acid, palmitic acid, stearic acid,
palmitoleic acid, oleic acid, erucic acid, linoleic acid, linolenic acid, elacostearic acid or

acharidonic acid.



The obj ects nentioned above are achi eved by a process for the
preparation of polyether ester polyols, wherein starter conpounds
havi ng Zerewi ti noff-active hydrogen atons (a) are reacted with at

| east one al kyl ene oxide (b) in the presence of at |east one am ne
(c) 25selected fromthe group consistisng of tertiary am nes,
unsubstituted i mdazole and substituted i mdazole, in the presence of
at least one fatty acid ester (d), wherein the addition of (d) takes
pl ace bef oAeotheisnibodinint af the preséie invehimedsl tha dbodel pocesd, whbdeirathe mefeaddor e

the netered, additjan qf conponent , .a pol yet her. ester polyol (e
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optionally (d). Were the addition of (3&@; akes place after the
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3, 4 or nobempeerddiions. Conponent (e) is preferably the polyether
ester polyol obtainable by the process according to the invention

itself or | yet.her est ol yol obtai,nabl e by a process accordi
to EP-Al 93?5)'3&‘)7%“ lfﬁﬁ'i‘é"tg‘&%g{%‘ Liverion 1 ipe @ °‘E°d§°‘ieg§/ fednepas ap
the rapid afdbe ahih paRdsr IR 5096 1 %0 R kpkene oxides (b) without the
net ered al kyl ene oxi de addition having to be interrupted because the
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The ratio of the starter conmpounds (a) to the pol yether ester polyol
(e) is preheothid ombtiodimednt of thn gresént civedtich is theabéve paeess, edibmid said second
referably_i.n 1he range.fram2. 0 5. Th tarter compounds (a
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particularly preferably in the range from 80C to 300C, nost

par ti cul ar Yyt aother ehlesdadént of thetphaentam@atidr © Mpaheihiedested BolyoDprepaneits
conpounds ﬂfe%gnpose wi thin those tenperature ranges. Conponent (a) is

preferably BEtRESFS om t he group consisting of saccharose,
pentaerythritol, sorbitol, trinethyl ol propane, bisphenol F, bisphenol
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20 additives.
DESCRIPTION OF THE INVENTION

The objects mentioned above are achieved by a process for the preparation of polyether
ester polyols, wherein starter compounds having Zerewitinoff-active hydrogen atoms (a)
are reacted with at least one alkylene oxide (b) in the presence of at least one amine (c)
25  selected from the group consisting of tertiary amines, unsubstituted imidazole and
substituted imidazole, in the presence of at least one fatty acid ester (d), wherein the
addition of (d) takes place before, during or after the metered addition of (b) and, before

the metered addition of component (b), a polyether ester polyol (¢) is mixed in amounts of



a mxture of the above-nentioned conmpounds. Particular preference is
given to sorbitol and saccharose or a m xture of those conpounds as
conponent (a). The starter conpounds (a) preferably have
functionalities in the range from2 to 35, particularly preferably in
the range from2 to 8. 5 The starter -€onpounds (a) are preferably
used in anmobunts of from5 to 60 w.% particularly preferably from 10
to 50 wt.% based on all the conmponents (a), (b), (c), (d) and (e).
It is, of Gomrketo2bwt.Yobasedbeall thewomponents () &y)j (o) (Weintl 46), withr

| i qui d conpounds_.cont ai ni Zer.ew .t i noff-active hydrogen atons as
co-starter ?n?ﬂﬁwsﬁg’@lmﬁg t?ﬂ@@ﬁhionpounds are 10 present in
addition to conponent (a). Exanples are propyl ene glycol, ethylene

gl é cgl , di @ﬂmﬁl the edctjiéqm@tﬂ (d)dﬁkff!rrﬂ%ﬁ Ia&aetldlghlmmﬂ,additian gﬂ negedfic amount

1, 3-but anedi ol , . 1, 4- but anedi ol , hexapedi o] ,. pent anedi ol . .

3- et hy| - 105 ¥sight ofi{dhis aways also add detomeon dofink &W?rsqi addition of (b).

tri et hanol am ne, hydroqui none, pyrocatechol and resorcinol. Exanples
of further CampBRet QY RarFBUdRIED i GhePoRlch K irPfor@sSthalik & saf WP BB mdtee
amoni a, et hanol am ne, 15 di et hanol am ne, ‘i sopropanol ani ne,

di i sopr opaR@Hamd- ne, et hyl enedi am ne, hexanet hyl enedi am ne, anili ne,
the isonmers of toluidine, as well as higher-nucl ear products forned
in the con ' f Lk ' : ' .
i ari mod pRERpPicet (b) KprétBlably e Wi née kP AT Dna le S Y rocersseconding
car boxyl i cteetbe thvemtiopdtselfiesa palgietherleyiot polypa pb@aimblelby aysedscxcatimp teEP-or
co-starter ,co ds. Exanpl es are 20 ring-opening products of

pht hal i c aﬁﬂy fﬂg; succi ni ¢ anhydri de, mal eic anhydride on the one
hand and et hyl ene glycol, diethylene glycol, 1,2-butanediol,

1, 3- but@neWh®process decobifigoraatié PlventidRpancieithd rapident aagihiuehs addition of
3-nmet hyl -1, 5-pentanedj ol , 1,12-dodecanediol, glycerol,, .
trinethyl oP‘gVIgb%l%Siesé@n‘f’MW?rmﬁt@Fd alkylens eideaddiionhgeng toesy intggrppfed

The start epeQhiseGhs a&gy.&aate&9@&@%@@%@&&&3@5&& Be&r&lgéee@a.y m xt ures

in the process according to the 251 nventi on. rogen bonded to N, O
or Sis referred to as Zerewtinoff-active hydrogen (sonetines al so
only as "adh¢pdy¢iheresigepolyolipidn picfershilenstd imgnormtecoffiom 840 i on 34.0h
met hyl magnesk i.odi Lo ng t I Qc ' vere

Zerew tino '&%?@%ﬁf%%%%ﬁlglsn 0 ougg%%ﬁﬁldgéﬁoaﬁ@\%e& ["asgd QXall the

Zer ewi 115 notdmparients &) hpilogad) aad &)conpounds cont ai ni ng car boxyl ,
hydroxyl, 30 amino, imno or thiol groups as functional groups. - 8

- Conponen b). i referably selected fromthe grou onsi st i f
ot iy ane. oo T 4 RRESGasas o T adiine Sl ol o 3 meeypblina e
oxide and gdnyé 868 1004000, phRITRRAS Preféribly irSthe finbé Gemar.d ¥ Po.ef erably

et hyl ene oxi de, propylene oxide or a m xture of propyl ene oxide and

et hyl ene oxi de. Conponent Sb) is nost particularly preferablﬁ
propyl ene &k¢ derter tampoyIdR (4) preferaRly daxe 4 wylting poipkinftegirange frora 6p%att i on

mxture | n%()ébggagrhcln}farl)! pr}'etzei:rarlylyxitnLH:néa ragée fedhn 80°C 1o 300°C, most particularly
20  preferably in the range from 95°C to 280°C, or these compounds decompose within those

temperature ranges.

Component (a) is preferably selected from the group consisting of saccharose,
pentaerythritol, sorbitol, trimethylolpropane, bisphenol F, bisphenol A, 1,3,5-
trihydroxybenzene, isomers of diaminotoluene, isomers of diaminodiphenylmethane,

25  methylol-group-containing condensation products of formaldehyde and phenol or
melamine or urea, as well as Mannich bases. It is also possible to use high-functionality
starter compounds based on hydrogenated starch hydrolysis products. Such compounds are

described, for example, in EP-A 1 525 244. Component (a) can also be used in the form of



succession. If the al kyl ene oxides are netered in in succession, the
pol yet her ester polyols that are prepared contain polyether chains
havi ng bl ock structures. Products having ethyl ene oxide bl ocks are
characterised, for exanple, by a greater concentration of primary end
groups, which inpart to the systemgrdater reactivity towards
i socyanates. The 10 al kyl ene oxides (b) used are chosen in view of
the desired properties of the intended end product, that is to say of
t he pol yur enﬁam qfﬂ’leea’obad nlehtiﬂnei:lsompomnds Paottuleeptefeidnec &l givdndoeorbiteldes
(b) are pref Ln 5?%§ uw?ﬁ]S to 85t .% particularly
pr ef er abl y@% Saﬁ ﬁ? gr ]im’? P& 5% %on%) S a5 CORBYEY all the
conponents (a), (b), (c), (d) and (e). 15 An conprehensive overview
?f am nes wﬁT sthrte? @6mpeunds ¢4 pf@'ér&ﬂ? miﬁﬁmﬂétg}ﬁsl)tleb &Sthbgzﬁi_%e @iﬁﬁﬁ?tow M
onescu et al. .in vances in U ethanes Science an echnol ogy",
1998, 14, H““Tﬁ?WZ%SP é&ﬁﬁ&ﬂﬁéﬁp ganéo Breferably selected fromthe
group consrstrng of N, Ndinethylbenzylanlne di met hyl am noet hanol ,

di met hys anTROQAGH %Bﬂboudﬁg@l) hyd ﬁbﬁﬁaﬁ}ﬁ‘l&b@{ﬂ dfountslof W8I o0 iS4,
triethylam ne, N, N-di nethyl'eyel ohexyl am ne, N- 20net hyl pyrrolidi ne,

N, N R Ntepararbrﬂ@rbyprefewil emil4 e AR LB, hasat pe glt the[comporenisdal ), (cb (-
di met hyl pi F&{@fr ne, N-nethyl norpholine, unsubstituted i m dazole and
al kyl - substi ‘ed i m dazol e derivatives. Conponent (c) is
particularly preferably unsubstituted i m dazole. Conponent (e) is
used in a Hos)oLodurst hlsmpcrssibiertomsemﬁreppmilymeh@bleBﬂli@.ﬁdmommlmdmdnmiﬂiyg

f er abl f f to 50 based
BT he coRpenRinp s Brahitrog fms 4 S faramrRitis & 3y Hesk GEbaPUAD &5 om
netal hydr pfesalem adaiti@alub ccrmjs@knmﬁemﬁﬁles ﬁb bﬁ?&leﬁ@gl?boleéhﬁ%élﬁoﬁs or

al kal i ne earth hydroxi des are used as cata s in Process
3

accor di ng disthyleee glygelndivenylepe ghype, b?xb@@@@ll@lcbérbarangdwlo fHiwtanediol,
i nventi on, Bfaﬁécﬁé Yan@ibY 3arH3t ﬁ&ﬂan%&tgﬁ' ? d§9ah§cﬁ%1 gr %Jr&m the
St ed 1'm dazo

group consrstrn tertrary nés unsu e and
substit ut edrethanoldml hzydwmmrrcmemwbatechol @nd redirtinohn Ekdnﬂplss:oﬁfarthﬁr atire-
present i nvention,. t he exEressr on % acid esters” ?not es fatty

aci d gl ycePiOYREONtAIRINg starter of copstarter P?/m g ¢ pmpREy SthawlattB®or fatty
acid egker giehassitmpe, l%ﬁ?@ﬁianaﬂgur&ohﬂsoi)fﬂi}ﬁﬁdlﬁﬁﬂé AHyt@B@hmineIhe fatty

acid radicals of the above-mentioned ty acid ésters can in turn
carry hydr bsapmethylsapdiaming, gnglinehthe (M’g@rsdff teluigings asoyell anhéﬂheé)%W e.

Is 5 like\r’]\gﬁﬁu QR 3B 1}1 ddﬁgnsfaﬁ%ﬁ f ln‘é 6&&1&@9@@ 0 & dy acid

radi cal s een no |on 0 xyI gr oups.
These f at t diamincdiphenilmathsnec anadnlalambtmg-nmmgfmdmtsaﬁpycmc chgboxylic acid

i dat i f ble b b tori i f ot
o oo+ PSSy e, SOLpIS Bt A BY G P o byt o PP SIS o
hydr of 94 mukiagbo I@gﬁomm&%ﬂ@hé hydfe/ 9RRini Sarfil dred?, maleRMnBPdride O tiat

hi gher tenperatures for thé introduction 100f h droxyl groups into

unsat ur at eénd kand pndrethiicessglueal, d!ﬂh)ylemﬂrglwogl'»d&b@i@@dw panadrd, bt or
art can be hﬁr?eq{l h Lk aRi %%ﬁ%ﬁecﬁ‘&cfﬁx@hpﬂétsga bﬂﬁedﬂvﬁ‘ﬁ H? arjf?éﬁ)'im' €S
I'ncl ude cot orl,

whi ch may e mentione onsee uridnu coconut
oil, li nsegljcc:rol tnmeihyfalpmpaﬁd pentherythtifol er sorbitol om)the ottier haqiﬂall"h& giarker or

j atropha oi | astor ol reI a oil e oil ai |
it over BFRarfzppaghdser BE AT imarb B uiuiPER R proesS Ydeahs e
fatty asi dipshteyns of ot her nmono- or poly-functional alcohols, as well
as fatty acid
Hydrogen bonded to N, O or S is referred to as Zerewitinoff-active hydrogen (sometimes
also only as "active hydrogen") when it yields methane by reaction with methylmagnesium
iodide according to a process discovered by Zerewitinoff. Typical examples of compounds

having Zerewitinoff-active hydrogen are compounds containing carboxyl, hydroxyl,

30 amino, imino or thiol groups as functional groups.



gl ycerides having fewer than three fatty acids per glycerol nolecule,
can also be used in the process according to the invention. The fatty
acid (tri)glycerides and the fatty acid esters of other nono- and

pol y-functional al cohols can also be used in a mxture. In the
process according to the invention, f8t-ty acid triglycerides or fatty
acid esters 20 without hydroxyl groups in the fatty acid esters, such
as, for exanple, the esters or triglycerides of lauric, nyristic,

pal mtic, Sbmaonent (biml mefenbhi selectell &om, thegroap consistinpbiithylere axadegni c,

el aeostearic ach nig acid,o ures. thereof, as,c onent
ey Coan pPEPLEER) M ety b Ride Aat ishs BRAE LBERER: ©)
pol yol s. RapfrtRularly peY&EeEs emylen@ bxlu@tpmﬁtae Qkilde bSa Rdlthrle©d b@ﬁayhéne oxide
preferably used as conponent nponent (d) is used in the

process acawst ﬁhﬂglet%ldehgomnwm 8‘33)1@ xvﬁwépw%@riy nrefeeabbintoryleste oxidsnT!® t o

ggs‘é‘g Z?ﬁ g?lﬁ(gfl?ﬁé%ﬁﬂé %)ﬁ%aﬁ{b@'i’%%&ﬂh rgﬁc%H?H?%tﬁiegﬁldlbldgﬂl(}zﬁéﬁlx 8\94 %
pol yet her estesiopdf thelallgtenporizes are a)etqwdarhem szkgssioasthe bﬁye{her&sqahptﬂycﬂsal

properties, that is éo sa e sa scosgltgl?and t he s me OH, nunber,

as the pol Y8t Heprepaed oy 9’8{] 1n§ pngRlopk SpisiEs- B cﬁ%had?'@c ess
accordi ng b@yleRCoridy/S1BERs AR characteﬁ%e?lofoﬁ) E%ﬁﬁl@tﬂylé grédi cQﬁUeﬁﬁﬁtﬂﬁrof gﬁfn@fy
pol yol conponent (e) is the polyether ester pol yol 5obt ai nabl e
process acewtgrpwmg, w ich ireparvipdhe Sysiam; greagrireactipityt loward ispeyangtesfThe

conpongat f

COTPOTRD, OBt B8 Ok el RS AR s RIIRARRIs e S
prepar ed byrotine, tbatom;ssay atthe pdiyngttiane tnhtﬁnalrtharii todye.produced. | n a
preferred enbodi nent, the nmetered addition of corrponent (b) and the

addition of, 1 0 onnt d) tak | ace sinultaneo N, a f

pre:c elrred E%ghﬁﬁ&q Xl (aﬁ%ePrS%é%l‘g 1“? "maﬁlf %&Wﬂﬂigﬁs f‘" Ii’#ilc"ﬁarg

anount s of plefep4biylih armbuﬁﬁ offfrot 1 VTS Wt O talt dnQllahe eviponéntOfa) IBRONENt
(b) to be mstered in, takes place first, followed by the addition of

conponent ?-Qﬁ (¢and then the netered addi t| on of the remai nder of
conponent (b) in anmounts of from30 to90 w.% based on the total 15

amount 49f %Q&Bﬁg{%géns @ov&ﬁr é%eofrﬂlﬁés%lél{‘can'b@ u@ed%?@cﬁﬁﬂoﬁ%t?@ﬁﬁgbé&m

t he process acc ing t e Invention 1s carried out
Conponent sgiven by Mo iomsmll " e& ira'tAedvianges odUrsgtnes$cdenae asbitdcbnolagyd, 19%98ctded

ith al kyl de h
Cenperat ur B 14 2 Reompalbn e Prdftotsy Son el o B s Mg o e
from 100 tmnﬂea@%enfﬁanmbkdihaemylaﬁﬂmdéaﬁndlbdmﬁmywlmwaﬁa Noto the 20

reactor continuously. The addition of, conponent nd t he further

met er ed admeflvwﬂaﬁmom@q gethylamins, trigthylamine, N&él%tbﬂ@yciﬂ%@f argige, N
i t t 0
ot 7S, FEBRESanei 8 SIRARAIN b LHOMANY B Ba  pocge, .-

course, du dmmgthyﬂmperwikw Namethmknaﬂmodﬁos,lmglhshmmd mtdazwleami allyl-substituted
temper at ur ¢ SAOR AN hILLALY dfie DOUdAr LeR BRN R ed fiSLSR"

to achi eve né]
Component (c) is used in a concentration of from 200 ppm to 10,000 ppm, particularly

preferably in a concentration of from 200 ppm to 5000 ppm, based on all the components
25 (), (b), (¢), (d) and (e).

Preferably no alkali metal hydroxides, alkali metal hydrides, alkali metal carboxylates or
alkaline earth hydroxides are used as catalysts in the process according to the invention. In
the process according to the invention, preferably only amine-based catalysts selected from
the group consisting of tertiary amines, unsubstituted imidazole and substituted imidazole

30  are used.



25 conversion rate and | ow side product formation, high tenperatures
can be applied for feeding the epoxide(s) at relatively | ow nol ecul ar
wei ghts and | ower tenperatures at higher nol ecular weights, while
post reaction steps can again be run at higher tenperature. Likew se
it is possible to initially al koxyl atg.sensitive starter conpounds

| i ke for exanple sucrose at | ow reaction tenperature and to change to
hi gher tenperatures when a sufficient conversion degree of the

starter hawithaefhe 36dpe ©F €6 prebbigt i RANET, #elbxBreSfior "TRtyEReRt (@4 denotes fatty
al Il cyl ene oxide addition reaction_is mintained on the tar get ed | evel

by means ofci¢ glyreridss, impatedanfgtty ecid Higlycerides apd/or falty aeid esters bassign of

campl o U [ioaPrard FER R cRAENER. TR (BEPIUE Bl P b et iy

167 ff, b5t kcidesterd 880 teuchry hpdroxyd groupgen iy thé case ofcastor dé,ofor/épam'tpluelt 1s

O e s R P e b St P B i o)

external | ymerim}daacﬁ&mm&mw Rups OPRse ﬁn%gmd £A¥alsGn GO bbtaine£ IS 1 N9
bundl es, plate-, tube bundie-  or m xi ng-heat exchangers. Thése shoul d

be desi gneexampih by Bpaxidationpf tietdpytde b@m‘l ang gultsa@eberllw apenigg of theghirarfer om

t he begi nn d| t od m Xi ng
of the rea{el{}%wméghe[h zdn&é‘%%ﬁ%ﬂsbe row{(;(gdg equenc yglé%?%uﬁat a?aes by
desi gn andhﬁhmmatadm ORygen icOﬁmﬁﬂ&mdeluyecbataighabtbmpaglut@tfbﬂﬁe hersdetisn
Partic &arl S|n | e-or, nultl-sta e agitators or agitators with

ext ensi YABFYbgrarPs iRt unsatprated gty AidfsicEt are suitabl e (see for
exanpl e Handbuch Apparate Vul kan- Verl ag Essen, 1st ed. (1990), 15
pp. 188 - 208y trlé@f&nd@ﬂmawﬁ'i@ﬂﬁ vier &%ﬂa@%&ﬁ@h&ﬂr&éa@gad@@mﬁf th fHRUt
general |y ranglng fromO0.2 f W1 based on the entire reactor
content i smdﬁﬂtwarEX@ml%ﬁrWhleh mhhe@exmqnnd wehde seftamaeed gilygmnegnat oil,evel s
of specifi i Bg i o]

devi ces an cgbsﬁ(té)gp 1]l%ga pgﬁ'rlP“(i)rllvjvgeiroH ?l(ﬁ‘yuelo clerb/é}lgﬂa@%ﬁoﬁ géééh% 011 %gméglll
t o achi eveleaquesiitioitplap@gil,tsajbean oitf shafldwa o phiedtingoil, @ardhie ofitadd exllotv. Ohe
art, the react o can be e g ped wwth a 20conbi natjon of bhaffles
(e.g.fl%t ERUrseuiHy &F1958p18| §§‘°‘éﬁ8n%&6PPlﬁé‘?ﬁuﬁé§ ajegholy,gs el gs Rty drids)
whi ch can ghegiexhad t%ﬁrélotﬁ%ﬂl?é% fh@PL B eP%BrEé?SPmJ @&xlé‘"céi 41€b IEEQYé’@J mOf

t he m xi ng deV|ce can al so be vari ed de endént on the'liquid |evel

i nsi de thetheemssracmidmg@rethenrwepanUefaaypadt(indglbfenrﬂdys a:ndghﬁ fatyeeid

i nput duri caI hases . of agt t.ance |t may be
bonef i cf al S5 B ) BRERLR bt BGHeL0Rp 2l MR ARl sor o
conponent s whi ch can 25 be present at the start of the reacti on when

usi ng sucr hsthe process acdogding fouthe neentionefattaagid afdycesidesan fatyracif eser t abl e
agitatjon deyi C?ls needs to.ensure a. suffici (ﬁnt di s erﬁ;’n Iefactlon of

sol i d 4% ar PRt hydroRd grqups inythe daliyracighPsters fush @s, | eBPENent s
acting in ﬁigig&e 1&145%?&%9@ &ﬁlﬁle%a!ﬁﬁet@mle%iﬁmlaé ML erddte, mlemaia?

devi ces hi suited for uid-solid suspensions are preferably
applied. | ntd@td¢,tela@osteam@r a@arlémm acgb@nmxxnyessth@mﬁdamonmtﬁd)nm ze
the foamn for exanple during
t he remvaﬁre%?ab?%@? dﬁbﬁ@%@%x@i%%@%d #%?rret ering and post
reacti on phase. In such cases agitation devices providing a

cont i nuousRapeailgoybean ¢ikor jatgephd od iy pastimlankyrpeefsiablynsedasrempondna fii)e.

Depending on the - 12 - circunstances, the agitator shaft may be
s appfs capp o Bk Fht BeSRHerRd APl SR pRRBE b AR S

centrical fromeco &0twti%, glartieakitly ipeeferably ihenaimsd df)from 20to 60 wt.%, based on
all the components (a), (b), (c), (d) and (¢).

The polyether ester polyol (e) preferably has an OH number in the range from 150 to 1150
mg KOH, particularly preferably in the range from 200 to 1000 mg KOH.



As an alternative, it is of course also possible, to achieve the
required mxing solely by 5 neans of a recirculation | oop which is
equi pped with a heat exchanger or by operating the recirulation | oop
as additional m xing conponent in addition to the agitator, whereby
the reactor content is being recircut®ed as necessary (typically 1 -
50 tinmes per hour). The continuous netered addition of the al kyl ene
oxi de/oxides (b) is carried out in both steps in such a manner that

t he saf et yThepdyshergstespalye cbinpbrient (@) prefepdblekaakdache phpsisd padperticd, Glpkt

course, governed, by the apparatus-rel ated condifions that prevail (n
an i nd, vi diidp SPALE g e ﬁw@sﬁg%@wmﬁa ﬁb‘h‘éﬁ? e st poivol that s
pref erabl ytd te fefRbRISHUNE pfodédd Bechding hdinthidfont 0 10 bar, the pressure

range from 1l nbar to 4 bar being particularly preferred. Especially
when dosi n%l et hyl ene oxi de cont ai ni ngl al kyl ene oxi de m xtures or pure
i i

et hyl ene oRisgPrefeiabln the pplyether ester paliel companent ¢8) ésthe pelzethergpsisr padvali al
pressurg i o3 | | NS} I -Qf . ing the start up of
t he rea%ti §‘?¥gi§ B&%g& gﬁeg)rﬁgé %’%@ﬁﬁt&gﬁlg ng‘%gfl%n% ase. Suitable inert
gases are for exanple noble gases or nitrogen. The al kyl ene oxi de(s)
can be dos¥Hi td hlovit Heoficemponsnt Gy, bdsedfoartbatotaraamatt oFemupangnti (At adéde
gas phase inside the reactor aor. direct into the liqujd phase e. g.
U ndp TRy fert Gisdienin Piepisibe el ol Eorerithly PeREes
bottom in acuriing tdithsidvaition. | S possible. In case an al kyl ene oxi de

blend is to be 20netered the respective allcyl ene oxi des can be dosed

separately_or afs a prgé(i})l end, Pr e-ﬁcPI endi n(% the all c%/l ene oxj des can

be acconpl shsgleged gmbedimant, the mptersd additfonpt gemponeptd®) arfl theaddition ofj nt
dosi ng1d i NeorhipdnBhd (AfmRd A g;lg{lﬁanebﬁsghas proven beneficial, too, to
met er al kyl ene oxide(s) as pre-blend or individually into the

pressure side of a recirculation loop. In order to attain a good

m xi ng wi t k& feetheraprefeireshembatiimentt the mefeeastadditian obepnafonant{blyin agiewats of
m xi ng 25 | tyql B V. I actio dium st ream has
been pr oveirgl}8 elr?étpit?@i‘él/'e“ib%;elgt?éﬁﬂegtgglgélg.gm@\ﬁfeﬁonﬁ%eﬁéﬁﬁp %5 n}fge? Toft ot

conmponent phge fiist, Cxllopled be thet ddditionfof bdrapsnent (Praid-theathé ineteredtadeition of hé
which is reached as soon aigno furtheg prg@sure drop i s observed in

the react i BPandesef comppnsnt (bda gmpunts o 1o 1 erdtdi W AgPassdan e total

oxi de($3 CaRolR of &RYRENRD] BbdAdAGeddh. 30 means of a vacuum step, an
inert gas stripping step or a steamstripping step. - 13 - In

general, a wide variety of reactor types is suitable for the

i nventive Braerefesred Rpbodiment, theprocassraceqfling éxstbe inyentian ipearried eyes &)lews:
t hat have j | r.aft i - fro . 1l L {
bott om geo%@%ﬁggr@é@)ggggez Blgflﬂ{gﬁ)%g?é ltr:}g a,ljg]%%?]rtjaa,n&? ?aé%dcjﬁl theﬁrﬁﬁlgpn?i%ggg
shape. (Phahdedsh theend gas bsspheddattempdratdesih Vit rayg@Sraan g0 fo DI0°@ M nes
can be added to the polyether 5ester polyols obtained via the process

accor di ng pferahdy intheraneefomTifg ig 30761 the plkalenepxiges (Phbaingietated app tepy
the progges r di (o} k j e tarti .
e T e
mat eri al s alkylesd dxides (pothstunake placreurdbost inere gs.atridsphae hyategipbatse of from
material s §1 d astonmers can al so contain isocyanurate, allophanate
and bi ur et lgtor fo é,rp&rtlclgﬁaﬂyé)_referably at a temperature of from 100 to 130°C. Of course,
during the alkylene oxide dosing phase the reaction temperature can be varied within the
boundaries mentioned. In order to achieve an optimimum regarding high epoxide
25  conversion rate and low side product formation, high temperatures can be applied for
feeding the epoxide(s) at relatively low molecular weights and lower temperatures at
higher molecular weights, while post reaction steps can again be run at higher temperature.
Likewise it is possible to initially alkoxylate sensitive starter compounds like for example

sucrose at low reaction temperature and to change to higher temperatures when a sufficient



10 For the production of these materials, |I. the polyether ester

pol yol s according to the invention are optionally m xed with further
| socyanat e-reactive conponents and reacted with 2. organic

pol yi socyanates, 3. optionally in the presence of foam ng agents,
154. in the presence of catalysts, 5-1tptionally in the presence of
ot her additives such as, for exanple, cell stabilisers. Polyether
pol yol s, polyester polyols, polycarbonate polyols, polyether

car bonat e pmivy:rsicm deprek pé tieatartenlids beat axhjpotd Ghs tenpetanet bfthe esdthérmic

car bonat e oI S . nd | ow nol.ecul ar t chai t ender s_.angd/ or
crossl i nke 3?/?’?1 %%%ﬁi@n&mﬂmamﬁﬁag@ ﬁetF‘# [}H?e@yt%eafé‘?ﬁcof Dy
KOH g can optdr@iahd metaﬁtemmﬁaarwntdamgmf ﬁ@ét&@%}%lﬁfe&ﬁhmﬂ@ iy

according to the invention as further isocyanate-reactive conponents.

Pol yet her getthesmic agtioan(see fosexample Ulmapwn's Enexgipppdia o Industeial Clienyistry,
exanpl eg by, laﬁh%{yd%%'si“ {9985 § q%coﬁoingtJggénggb?ésﬁg\ﬂ%%ph&ﬁeg&cpot& aﬁﬁce

of al kal'i hydroki ogr arkali Sts an
addi ti on of. diubleeedljackes halfpifeainil vrl)as well anhirthor lmﬂtraisfbs sirfa2es [dcdtel 25
8 Zerewi tinoff-active hydr g%ﬁn at ons bondeolgt her ei n by cationic

pol yneri satfs “&Pffe%ﬂ%ﬂféﬁ'é ¥ dulbe resirpation lagm o ce?hmgéxml% cgelings such
as anti nonyuReat gqﬁtel %Hedcﬁmgl'é B &g f-ﬂe'épédcﬁ% Hﬂfe@é ﬁrouﬁqiet %ﬁe such

catal ysts are, course, also those of e nmetal cyani
14 - conpl that uwﬁ&ctl'a@ccmileg dasherroeded fight fremathpb@nmrrg afisheimBtertd4 109,
US- A 3,829 aﬁé S-A 3 941 849, US-A 5 158 922, US-A 5 470 813, EP-A
700 94@ B o/% "093, EP-A 761 708, WD 97/40086, WO 98/ 16310 and WO
00/ 47649. Suitable al kyl ene oxides as well as suitable starter
conpounds hagencal, ngady n-tineﬂgl of.ildas edactoe content pf[oﬁhﬁﬁﬂ provipal iagilagdedon stages
Mention 5 saddltlonLI. made, of tetrahydrofuran as. a )
Lewi s- aci d BOF4RA 2RBlice 1&%&” RETRTAGHY ARITGF SEiien deikos el single
mol ecul e. Ehﬁuﬁpité/%%ta@ﬁﬁtoﬁ@rﬁgkéors Rﬁtﬁfeﬁfeﬁé?{aé’actlon over the full filling height are
pol yoxypr opyl enepol yoxyet hyl ene pol yol s referab )é have

S

nunber - aveﬁ‘a@éler(‘éﬁe fﬂm!@s[{@ﬁbmhmmt ligoti(erivg Es®ui tsapd.£1990),
pol yet I?ﬁl yBgllﬁ’ L 508 Berd! 50 Uﬁﬁm@%ﬁé p%cf i ﬁﬁ%&e?ﬁ{gupé’ Xr%hgragﬁmg

prefera ratt “p Iyether BEce
st yr ene andibor0. mmymmmd d!IEthe éﬁ)urwlmmtor adrerid is&ﬁ'@mdulbyreld?ametvﬂth
[ nitr rene or preferably m xt s of

pol ymeri sati on of u
styrene an&mﬁfé??ﬂd&ﬂﬁ%f f{ls & leye Oé BIXIng ROMET (g th er‘a?mmﬁtg?n 90: 10

to 10:90, psinhiehablideshh@m Jﬁl&blém&@ermmdq@oewt@&@&% WalBIE' td athﬁlevean
above-nentioned pol yether polyols, as well as polyether polyol

di sper si onSpihil@pitaiontcsfeet ageording tajthe glatexd thetvats the repstoafciybg muamve‘éwnh at
N T A T e
groups bongaithichesled exterfidbt@s theatamrhettom. The mixing power of the mixing device
can also be varied dependent on the liquid level inside the reactor in order to provide a
particularly high power input during critical phases of the reaction. For instance, it may be
beneficial to especially intensely mix dispersions containing solid components which can
25  be present at the start of the reaction when using sucrose as starter. Furthermore, a proper
selection of suitable agitation devices needs to ensure a sufficient dispersing action of solid
starters in the liquid reaction mixture. Here, mixing elements acting in close distance to the
reactor bottom as well as mixing devices highly suited for liquid-solid suspensions are
preferably applied. In addition, the agitator geometry should help to minimize the foaming
30 proneness of reaction products like for example during the removal of residual alkylene
oxides after the metering and post reaction phase. In such cases agitation devices providing

a continuous mixing of the liquid surface were shown to be suitable. Depending on the



Sui t abl e pol yester polyols can be prepared, for exanple, fromorganic
di carboxylic acids having from2 to 12 carbon atons and pol yhydric

al cohols, preferably diols, having from2 to 12 carbon atons,
preferably from2 to 6 carbon atons. There cone into consideration as
20di carboxylic acids, for exanple: sutxinic acid, glutaric acid,

adi pic acid, suberic acid, azelaic acid, sebacic acid,
decanedi car boxyl i c aci d, dodecanedi carboxylic acid, maleic acid,

f lﬁmiél ic ag bidqunrstml el 1Cliae agiﬁtd‘bshhﬂ nrabﬂabaxhﬁperted:ivgh abgttdnlelbe@imghﬁdl hdditdnal.
The di carbo i C acids can ed.either indjvidyally or in a .

it ur o i EH iAo Rt o FaGeabias 15F Staanasy Beiee HPmdly of borter @t

i s al so pogstdidaort & cattcal P@sit‘i&{dﬁl%oéhﬁﬂj.ng di carboxylic acid
derivatives, 25 such as, for exanple, dicarboxylic acid nono- and/or

di -esters of al cohols having from!| to 4 carbon atons or dicarboxylic
aci d anhyd#s @@ alterpative it s oyrse gfsa/rassibls, tormehigeedhe requiredamixingacialy bici d

of T or® exmealiaH ool 1o Mt Ao B 0 e b obBhiiine

by wei ght , rezirdlation loap &3 aiditimaladixjrigecomponknt xaldjtioa so tE agitatoramtiereby the

pol y-hydric al cohol s. are et hanedi.ol, diethylen lycol, 30 1,2- and
1,3 pr opar FREAPEFOREH 5 RERpFETEUIas hecesantipicas s Wtes pen ioun.

1, 4-butanediol, 1,5- pentanediol, 3-nethyl-1,5-pentanediol,

1, 6- hexane@h®tontingnR embiatbd Sdied of tHe ARISRGRIRGixRes @lslc%nﬁ’éﬂ%@m ol,
gl ycerol, triqetgé]olpropane and pentaerythritol. Preference is given
to - 15 - Stepsdn§u@ agpamnedthat the safefy delated prssige binids ge peloixceeded. These are,

1, 4- buygneds = [ ' ! :

3t ur £ ot S e B Y Bpara YGALRLonahioh R I A O Bl s,
parti cul ar theipracassegenahllebdingnedrial qut preferhivly anepriesureantgelof Grolre k mbaxdto 0,
gl ycerol apd/or trinethylol propane. Lt is also ssihle to use

pol yester Bt 6518 PEESHe Taﬁé? g’ﬂ‘g‘sl IP‘?‘H?O gl?ﬁrrﬁﬂ"@ @U‘%Bgéﬁf ¢ one, or

hydr oxycar boxyl i c aci ds, for exanple hydroxycaproic acid and

hydr oxyaceEkgeciaily dherr@osirghehpeRpaidtcomainify diieng okide stigturdaot p@ks, the
organic, aromatic or aliphatic Polycarboxylic aci ds and/ or o

pol ycar box §hyieneexice. danysh e neted thatapusliciont yert gas parbiglpsessurg sgmpiatained
subl eched 1R MAERATMARL R I e RadiiBh BhatS hnPhhe LBnitiGu RS Rie.
of esterification 10 catalysts, vant ageously in an atnosphere

i nert gaseS8yitablegheraggses ae feneaapple nobleigaseg enpitrhgdni The akylemegminde(Rwah be

| inth Lt at t t f f . 150, tp 300 bly, f
180 to 23080 B P aeaelP” Bisgutersl mausy Fisdingdioate mpmisepmide beretigror
aci d and Otirevtyiagb shedi@id HRASNE Q. vid AiP@beonHAR SfardeSrirdH ARk QUR68 $6 the

| ess than 10, preferably less than 2.5, 15Accordin? to a preferred
pr epar at i offapiebbattog inpaielbmixediaraa dupsghlenincasy an alkylengsxidetbiandisio be

unber 2o TestaenPleof A RRABR TR R AEPEREAN T ap ApRroP fre-

pressur e ahkndihgtheatkyteme axideesmbeacamlisissl ¢ pay béns nbam;jxing efieloediddy

from1l to 150 nbar. .There,come into consideration as esterification

catal yst s, TBF URRERE TG G AlAPE 1 BBRIPpen RSl el P MR AR
magnesi um oiiﬂéﬁ@)’dslpﬂé—gl@ncﬁﬂﬂnﬂilvmww iatd/he Prebstrd dige dfAMTBRIRIIANBA &op., InHRdeR!
oxi des or netal salts. The ,polycondensation of aronatic or aliphatjc

car boxy! i ¢RI §ROH MIBHE yAIhS Feagioasmrsiium thedncomaisivarof 2 fgbshers mixing
carri egs Ol fhd dﬁg gikygue 8iROARE 0N ARIPHESENES bl FbIdd@RhRIH Qkh

entrainers, such or exanpl e, benzene, toluene,” xylene or

chl or obenzeases. for the azeotropic distillation of the condensation
water. 25 The ratio of dicarboxylic acid (derivative) and pol yhydric
al cohol to 0 j : t ha ; i r .
Funct i onal i SRaBGRed adfieele ke BRAPLD i AEHEE P R H FRegion e
chosen, caendisf vaéleis Pdaokdl ds3oén & ndfushdrpraQire bippihsbspeed rthskeattiodd i n

vessel. If necessary, traces of remaining alkylene oxide(s) can be removed afterwards by

30  means of a vacuum step, an inert gas stripping step or a steam stripping step.



- 16 - and/or oligo-hexanethyl ene glycol, with diaryl carbonates

and/ or diallcyl carbonates, for exanple di phenyl carbonate, dinethyl
carbonate as well as a-co-bischloroformtes or phosgene. Low

nol ecul ar wei ght di functional chain extenders and/or |ow nol ecul ar
weight, 5 preferably tri- or tetra-fufdtional crosslinkers can be
added to the polyether ester polyols to be used according to the
invention in order to nodify the mechanical properties, in particular
t he har dnedsgengfal,taheidPyRiatpoiaeacidrsypeSis suitbble farfilad invmtib/epnbeess, Newzhy,as

o1 oost i nice it B s b P B e E B s oE PPkl

pol yal kyl ene:1pThy/ehdor tvtomdzedmbtin €dn 0 Balbd df¥pltdrichll &v¥e 1@t 3r Elfiptoal shape.
usual | y have nol ecul ar vvel ghts <800, preferably from 18 to 400 and in

particul ar fr.om 60 There, are preferably used as chain

ext ender s AR PR 'Hggnql Ry Biveb A eATBR Hrigisaldrd o i ampeer
et haneds0l estdr paiWISRANREH W4 therr&e&ea@E&&ﬁg't&he inveRrorlexanedi ol ,

1, 7- hept anedi ol ,” 1, 8- oct anedi ol 9- nonanedi ol , 1, 10- decanedi ol and
in particular 1, 4-butanediol, and d|algﬁbene glycols having from4 to
8 car bon aﬂbﬁpoiypﬂipr Q%efel}@é)fﬁﬂﬁ ebtainahle\py dbrepigrsse abcosdiae & thedpyantae can be
gl ycol , I %ﬂf%

br anc hed ch %Ia]@nges ungﬁéﬁdrrg?"e%‘%‘ﬁglﬁg’ﬁ F@ldz&hfgéb%ggélgua %ri? mn%t?nals
nore than ﬁQeraqulymtamhme efastoimesss ThE polyaretingpt enatérjal- pidopaneckirokan also

2-met hyl -1, 3- gpanedlol 13h net h tE}gntanedlol
2, 2-di net h§qut4in aiio anaéegiglélwlretzs UHIt3_ v opanedi ol , 2-

but ene- 1, 4- di ol and 2- butyne-1, 4-di ol , dlesters of terephthallc acid
wi th ghgcolrsr thaptodgct IR Matedald, carbon atons, such as, for

exanpl e, terephthallc acid bis- ethylene gl ycol ester or terephthallc
acid bis-1,4-but % coI ester, and hydroxyal ky|l ene et hers of
hydr oqui nonet}l'?rp i/y@g'@}: gsier o yo*sdapccggllag(ﬁ' the invention are optionally mixed with further
1,4-di-(13-h &yﬂ; (p-
hydroxyethyE§§é§§¥§%ﬁﬁh%3 f@gg%ggﬂg%ggféﬁg to use al kanol am nes
having from2 to 12 carbon at ons, such as et hanol am ne,

2- ani nopr opapighnig pelyBoesenates, 2, 2- di met hyl pr opanol , 25

N-al kyl di al kanol ami nes, for exanple N- et hyl - and

N- et hyl - di gt di am nes having from2 to 15
carbon at orgrsgﬁfsbg% Qﬁepr% ‘Jh&? ene ?% én?]% 1, 3- propyl enedi am ne,

1, 4-butyl enedi am ne and 1, 6- hexanet hyl enedi am ne, i sophoronedi am ne,
1, 4- cydb ohdxinthe prgbeanedf catrlysts, and 4, 4' - di ami nodi cycl ohexyl net hane,
N-al kyl -, N, N1-di al kyl -substituted and aromatic di am nes, 30 which
can al so be ?ﬂ&%&l%ﬂggg%g&&{]& o%e?qg(il iVes's fg'le%a%or Q}Yﬁl@ééﬂ &5]9@9&3

havi ng from era
atonms, in the N-al kyl radical, such as hU\ll di et hyl -

N, N - di - sebelyethenypolydly;, Nblyditera:ebto&epglycaabmhafd leyols, poljtelher carbonate polyols,

g: ?ggL?gS;%glyésﬁg |Qar%r parp% E@y@éﬁye&eﬁ Qgter}%arbonate po ycr)Tl‘E L hdyor low mo]ecular weight

N, | T- di cycliieystbndérsind @t aidkdMakets H&\Qﬁg’@ﬂ&hﬁﬂ;@ﬁ or NH-dumbers of from 6 to 1870
di - sec- butyI henzi di ne, .nmet hyl ene- bi s(4-am no- 3-benzoi c acid net hyl

est er) 202, medHPHferan optipnailyion sk pﬁéhtw pelyetheresteppolyols agpording to the
2,6-tol uyl ﬁneﬂha{?srfa«meﬁubsﬁmt@ rEJc%e%dn%ﬁErﬁs are, sfor example,

glycerol tri yl ol propane or pentaerythritol. It is also possible
to use mxtures of different chain extenders and crosslinkers with

one anot hePolyatbenpsllyolnsmitably fartkat pufposshean e ektemnddpsexamglec boswtiinker s.
polymerisation of alkylene oxides in the presence of alkali hydroxides or alkali alcoholates

as catalysts and with the addition of at least one starter molecule which contains from 2 to
25 8 Zerewitinoff-active hydrogen atoms bonded therein, or by cationic polymerisation 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



Sui t abl e organi ¢ pol yi socyanates are cycl oaliphatic, araliphatic,
aromati c and heterocyclic polyisocyanates, as are described, for
exanple, by W Siefken in Justus Liebigs Annalen 10 der Chem e, 562,
pages 75 to 136, for exanple those of the formula Q NCOn in which n
= from2 to 4, preferably 2, and Q represents an aliphatic

hydr ocar bon radi cal having from2 to 18 carbon atons, preferably from
6 to 10 carbon atonms, a cycl oaliphatic hydrocarbon radi cal having

froma4 t ohdcﬁnpla{ 1ype) aamghscr?béﬁff&f @bln]?le]‘ i’ndjéﬂ-i 3 4lIJS411Q)9$2%SbﬁQBI 329 805 USam
aronati c ro r nr | Vi n raom to carnon tons

ot of or abl y> P ORRE U 535853 A1k Brockia, ke Do o oh-fko e -4 761
hydr ocar bogog; wb@%odwwwm@m%na%%l%gm?% Qgg%%léyl%ﬁ)ﬁc{eg%e%eﬁ jom

8 to 13 carbon atons. There are suita

di i socyanasuitable sutercomponndshaengradily besoylasaibed inlpré&eting pamgiaphs Mention
di i socyanat e . (.HDI 1. 12-dodecane,di.l SOC at.e, . . .

cycl obu?ang-af‘,glggl&%n%%%%g‘? ,teté%f]{?ﬁg%?%a?%%?hﬂﬂQoweﬁab!ﬁ EieShHat e
as wel | asam¥dfiviateray a Blantéuheiscudd. The 8619eth&QIBBIoss, preferably polyoxypropylene-
1-isocyanato-3,3,5-trinethyl-5- 20 ?sgcyanat oms?hyl - c’§§| ghe)?()ar}g (DE- B
1 202 785, PAlgpxxetylena paluely, preferablydiaue purgher pestagemolat Bpsssa @ritom 200 to

di i socyana i ) f j

hexahyér o- %ﬁ)g%a\r%gﬂb{@ﬁd%ﬁ%ﬁ;pp%% aﬁafiio c0 anéa}fné%&ﬁ;;%dﬁgg?gaxpl-s > and
-4, 4" - di phpmicrabiyegrafipelyeihespdycds)ant partidnl8-thase askd 4n ptyemy hedier acrylonitrile,
di i socyanate. { DE- A 196 .27 907 1, 4-durene dii.socyanate I

a1 ol T bfish fe R PR b o SIS SRR Gt R s
bi pheny| engixdires Oyt Hd( lithlel PEefardfleid e &i2hs rade 4romE10 to 10:90,

2,6-toluylene diisocyanate (TDI) as wel| as_any desired m xtures of
t hese i soneierably seraP13bde ABii@-advantaggppshninyhehone-meafiened polyether polyols,

di phenyl ne - e [ V. : ; .
napht nyl ent s fofyetit ko eRBRhns Wlch cBfteinas the disperse phgse wpallyip an

i nvent i on aneynt bbiroreXaopD evt.%, preférebly ifwet harks-wit, %4, polyurttharics omyaniag e,
pol yphenyl - pol y.net hyl ene pol yi.socyanates, as are obtained hy anjline-
0 ¥ o T ol GRS LGP bR R e AR o Sis pase Tiess er
descri bed, mkamigxanple, in GB-A 874 430 and GB-A 848 671, m and

p- i socyanat ophenyl sul fonyl isocyanates - 18 - according to US-A 3

454 606, perchlorinated aryl polyisocyanates, as are described in USA
3 277 138, Syiblrinobestahpalids eavheirenary, P8 exenls. Mogrorganie pisarbaxyligagids
descri bed j.10; i - :

52350, nop baTan a1 Losy o Rt A KEOAC gl frefdans figh il i
pol yi socyateai2esrbooatomsnpretpraily Hpihdnabeadonapms. Heracensintbesosiddratibni as
GB- A 924 890, . BE-.B 7.§1 626 angﬂ_ NL-A 7 102 524, . oldﬁ.soc angt es .

cont ai A1 ng@FEBEYER AF&E dOGPBMBY: Sugsinigagicy WA g 3dipit Al SYOFK Ay 31

i n DE-C 10a2Ric/R, sébdcid AcidbdecadbdichrtdnyliciR, asdbcadddiirblxylicAeR, Markicand
2 004 048, polyisocyanates containi n% ur et hane groups, as ar

descri bed. 2 fimsrifsie phibaligids ispebthalipaciss andieresiiinalis abigsThepdicasbarylic
644 457, pgliyd 3R BY B0 RReIRAVRLANE ifE HiAbRdvith &R A5 MUP FhsRGF OF flk BYe O
dicarboxylic acids it is also possible to use the corresponding dicarboxylic acid derivatives,
25  such as, for example, dicarboxylic acid mono- and/or di-esters of alcohols having from 1
to 4 carbon atoms or dicarboxylic acid anhydrides. Preference is given to the use of
dicarboxylic acid mixtures of succinic acid, glutaric acid and adipic acid in ratios of, for
example, from 20 to 35 / from 40 to 60 / from 20 to 36 parts by weight, and in particular
adipic acid. Examples of di- and poly-hydric alcohols are ethanediol, diethylene glycol,
30 1,2- and 1,3-propanediol, dipropylene glycol, methyl-1,3-propanediol, 1,4-butanediol, 1,5-
pentanediol, 3-methyl-1,5-pentanediol, 1,6-hexanediol, neopentyl glycol, 1,10-decanediol,
1,12-dodecanediol, glycerol, trimethylolpropane and pentaerythritol. Preference is given to



10 DE-C 1 230 778, polyisocyanates containing biuret groups, as are
described in US-A 3 124 605, 3 201 372 and 3 124 605 and also in GB-B
889 050, polyisocyanates prepared by tel onerisation reactions, as are
described in US-A 3 654 106, polyisocyanates containing ester groups,
as are nmentioned in GB-B 965 474 and-15072 956, in US-A 3 567 763 and
in DE-C 12 31 688, reaction products of the above-nentioned

i socyanates with acetals 15 according to DE-C 1 072 385, and

pol yi socyantwtusg of hPethanedigl, giethylene plycdlat.d-putanedisl, hé-texatedigl, plycdiSt A 3

455 883. I .is,also possible to us the distillati Sj dues .
cont ai ni ng EgHYaRB G RS RfE Eatt e prBemen e aeb BV TobebdRa o
prepar at i opartigfhs BikAlrkyoftifes edive d 4 @R8I d TH-Kex@hedid)Eslycerol and/or
above- nentioned pol yi socyanates. 1t is also p055|ble to use arbitrary

m xt ur es ofrimethylolprapgns; &t Iﬁ‘éh@ possidie tooksy peluestea palyels of Rriehes; Emmerample &-

given tp the of tﬁ}b anat t hat r eadi aj nabl e
comer c?al F?Pf&f‘%?“ee% f Oxé%dm% (ésr[ e@ﬁﬁ"’&?’?@&"é@’%‘ﬁ‘g as wel |
as ar bi t r ahydkydceticamidf these i soners (" TDI

pol yphenyl - polynethylene polylsocyanates as are obt ai ned by

aniline fo dehyde co tlon d subsequent phosgenation ("crude
25 MDI "), 58{69?@%%&5 Yfassﬁwa msffge E%PB&&I?IHWWT&PB'EP&@

uret han e g §Ql?9a§box?f‘hl: QBHW& 6%[3!&%5@1&%%36@8%@[3@@@ é‘él@ o' A PS

or biuret groups fied 'yl soCyanates”), 1n par tlcu ar those
nmodi fied p Byu@@@ﬁana@@sortdhmatlan withieut i vetdlybtragin memesamd/omsteriﬁcation

2,6-to I 11.50¢C or f and/ or Imathan
i 1 socy dnarhayi R RERR: Peon el o PR Baky shptisu s BRRble itoRR
nentioned pelivth SOGYEH) aﬁ@ﬁls@frﬂh@héﬁ ahteBBénitufddiof ﬂbinei 50 to 38PC; {)ﬁfe%vl i ng
to the invention and/or a partial anount or the whole anount of the

above- desc IﬁIOD‘ehBOItQ 880 aptéonabiy undey eeduendppoeseure,suntihthe dasired tacidland ik ed
th th t h b d di t
Fvent i on’ ST g Ehet 18R e nimbet e SayASieeongs Bt LA hrrk Ebivae e

group TDI, 28DI, DIBDI, NDI, DDI, preferably with 4,4'-MDl and/or 5
2,4-TIMand/or 1,5-NDI, to give a polyaddition product containing

ur et hane gr.oup preferably ur et hane groups and i.socyanate groups.
Such pgﬁya&mrﬁ@ﬁ fof Beifeted DR GRFERIEOCET Uh PSS b PRI GI  Subjeotet &

. % Acco ?QIyE&dEﬁ’sat%h STROMVE Rfentibiith tdntpdPitGbEfo3Rl akid ﬁrﬁm &f¥om 80 to

prepol ynmersS contai ning i socyanate groups are prepare reacti ng

only hi gheBO,rmefetah]yaﬁomvéO g:hiO podey hymaénsebsmmdhnmdelt anlamssuse th(bessﬁngm

th | yet t

and or bol 984 FSF® B, Bofd B30 atsaaRersRERg ity Bkal el as SXGBIev RS
with the peohtylysedypaamdk, irph,chémmli ylo1t411:adYBlnc ahtifrohi) mmdélﬁm titafium
NDI . The prepqlynmers containing i socyanate groups can_be prepared in

the pré8enadd tp Catalysis indheformiof Psetalﬁamﬁéﬂ&emde%qrw%éléﬁ Bhepelyropdesatioa
the prepol YekbRafORt ApRANRLaHRRENERAdsSvith polyhydric alcohols can, however, also be

carried out in the liquid phase in the presence of diluents and/or entrainers, such as, for
example, benzene, toluene, xylene or chlorobenzene, for the azeotropic distillation of the

condensation water.

25  The ratio of dicarboxylic acid (derivative) and polyhydric alcohol to be chosen in order to
obtain the desired OH number, functionality and viscosity, and the alcohol functionality to

be chosen, can be determined in a simple manner by the person skilled in the art.

Suitable polycarbonate polyols are those of the type known per se, which can be prepared,
for example, by reaction of diols, such as 1,2-propanediol, 1,4-butanediol, 1,6-hexanediol,

30  diethylene glycol, triethylene glycol, tetraethylene glycol, oligo-tetramethylene glycol



15 groups in the absence of catalysts and to add the catalysts to the
reaction mxture for the preparation of the PUR materials. As a
foam ng agent which is optionally to be used there can be enpl oyed
wat er, which reacts with the organi c pol yi socyanates or with the
prepol yners contai ning i socyanate gredfs in situ to form carbon

di oxi de and am no groups, which in turn react further with 20 further
i socyanate groups to give urea groups and thereby act as chain

ext ender s. ahd/omaigerhekametbiylek glgeol hvethpdibry Licagtidnatee arfiddsrrdid il icarbonatespfoder
to achieve the desjred density, it is usually used in amounts of from
0.001 to 6CSERRle gbphﬁa’g%gw% Hinethil garbonste 3ol enpDischlonorgmpptes or

| nst ead of Efe. Or preferably in conbination with water, it is also
possi bl e tg use as 25 foam ng agent gases or readily volatile

i norgani c or organi c substances whi ch evaporate under the influence

of the exolherméleculasweightidifinptional ghain exferdists andiva lvagelsadhyweighte a
boi | i i .in th f <40 to. 120C
oref or oy PR BB R dloRaRY Sttt caf oF RURE 0 PoiviBet ik felons o

f oam ng agéausdtab&srding nthb énvestish infofder exaodifyathe Meciaalal prépdiids, in
acetate, nethyl a&egate, hal o-substitut ed al kanes, such as
&

30met hyl en@atdifplar the sardpess. o gredriif matemials; Stablechaip extgaders, syluas dene
hl ori de, ichl ' :
o or e RO SR BT SEACK A bHPE TR0 r ool

365nf c, al sotetradpdria altahobschnd okigoeeic iliatkylse polyalsdaving p éntctionality of from

i sopentane,, .cycl o t ane, . hexane, . he ne, . or. di et hyl her,s. These
t oo nd0agait % BB ER Fsiebfeteipn’ sUrB et rbilreth ¥ o ARy I peticilE
f oam ng agewinssan 800 Dar Tiefaame peoferablf uséd@ cBiin bidBndefs AkL8Hi08 hadihg &Om 2
can al so be achi eved by addition of q(jiﬁ?lr’r[.)'ounds whi ch 5 deconpose at

{

t enper at ur &s1%¢sk0a ateeinfarerpaplgetheae 3-prepanedid; hi-pentanstliohals®es, for
| i / . ioxida, : . .

oxanpl o o SoAERgE RRaAARACT s SLACAE, 1S AoR ORI S b O,

as ammoni upatitdar hébatasedid narpirdialkylese ghgovi lavimg frormb o 3icarbal dteng for

organi ¢_carboxylic acids, for exanple the nono nium salts of
Tt oni 5 ac RGeS Raf Stver G i amiae oieal 81 Vel Soiol OV RYIFR Ebis.
exanpl es  ofalfo0aNabIgard BeihkBod-AHalnl hid/ahRidinnlalRa aHG8edddls hHRE Bdlal re

and criteria for choosing foam ng agents are described in R Vieweg,
A. Hocht | efhapddsarpon atmsstush a¥, forexanpleht’.2-praprradiol\A-methyl-1,3-propanediol, 3-

Randal |- Seph ! oopeatifebifly S 4ifeu Rt el o MO ARG Rl 2

Ltd., Londbote2603.digl.and 2-butynd-3Gi-diol, AkBters of Bdephrtalip aci@ 6dth ghiwolEhaving

anount _of solid foanming agents, lowboiling |iquids, or gases, each of
whi ch 8§_n Bem o qa?mr«ﬂtca%m% oy tof Frafy  Fermithe ﬁligﬁﬁgﬁeﬂﬁ@}w& ester
exanpl € i nof Rfeph@al &hd bis9WU-ButPlend@FcdT el hitfhydFoxyRlicyRfe LRETHLOT
gas-liquid mxtures, that is to be Used IS dependént on the desired
PUR mat er i aydrdeunsdéneyor agsdreirod faneampledf,4-diaffelyduseyethyl)hgdrogojnomesst 1,3-(f3-
amounts cap easily be determ.ned by experiment. Satisfactaor esylts
are usual | PYeBREHDeresareRol Hyis dsoppssRlstingse Akplagines having et 48 1ds
wei ght, pr @iBsmbbis,fsueimisetimoknifa RiasniRipropahdihd 3lanfibd-o 2aimbiyBrdphnol,
froml to 30 ﬁar_ts by wei ght, preferably from3 to 18 parts by

wei ght 25 ané-gkyldiaianotamines forexample Nrwihy-gind d-ghyltdiethgnolamingt |
preferably : s 30 i 1 ) :

e ont - of* SeFDRIE e dninBS it me oI DS eophh SRED SRR [PREE AR IR
for exanpl &3-Eppylercdiabure, dideutdencdizntincoger] ,@hckamethylehedismioen be
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person skilled in the art, for exanple tertiary am nes, such_as
30  which can also be substituted on the aromatic radical by alkyl groups, having from 1 to 20

carbon atoms, preferably from 1 to 4 carbon atoms, in the N-alkyl radical, such as N,N'-
diethyl-, N,N'-di-sec-pentyl-, N,N'-di-sec-hexyl-, N,N'-di-sec-decyl and N,N'-



30 triam ne and hi gher honol ogues (DE-OS 26 24 527 and 26 24 528),
1, 4-di aza- bi cycl o( 2, 2, 2) - oct ane,

N-nmet hyl - N - di met hyl am noet hyl - pi per azi ne, bis-(di nethyl am noal kyl ) -
-21 - piperazine (DE-A 26 36 787), N, N-dinethyl benzyl am ne,

N, N- di et hyl cycl ohexyl am ne, N, N-di et hyFbenzyl ani ne,

bi s- (N, N-di et hyl am noet hyl ) adi pate, N, N, N1, 111-tetranethyl-1, 3-
but anedi am ne, N, N-di net hyl- 13- phenyl - et hyl - am ne,
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per se gf %&%95&9 %&a%meﬁggd}%ag E;Hélér?tﬁhi%? and al dehydes,
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ketone or 10 cycl ohexanone and phenols such as phenol or
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the polyurethane reaction, it is naturally to bé noted that polyether

ester pol ydreerphly Fameitoddcarhen ﬁ@msOquxearuersvléqbﬂq, &n mmﬁemﬁhyrk@e

catal ysi s ady II r,
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further possible to use as . catalysts o i.c met
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30 and theh@nahy tolyyteoe V)isaganate astwalli agarbatrary sligtyres of Besyaedngers, hexa-

i1 aur ot e PRy ebPHERRTRI e dhitilatole PR afa Ch ki Hethane

di butylti nddsoc#drmfel, 18- arldnl -aqlﬂmylenadnmuyzfnare-(ﬂEnAanSIDﬁQO’Dprmdumls such

di - n- | t S-A 3 645 ,
ot ol yor o ekl I 4 Rubens dissovanite (- ResTes ba a4 4-
particggar b{mél{}%ne@h&)dyﬁﬁ@e (meDm@EJAq@s«amsm of- el s BENaR iisocyanate

materi al s haV| ng high contents of so-called
DI) as well as any desired mixtures of these isomers, diphenylmethane-2,4'-diisocyanate

and/or diphenylmethane-4,4'"-diisocyanate (MDI) or naphthylene-1,5-diisocyanate (NDI).

Also suitable according to the invention are, for example: triphenylmethane-4,4',4"-triiso-
cyanate, polyphenyl-polymethylene polyisocyanates, as are obtained by aniline-

30 formaldehyde condensation and subsequent phosgenation and are described, for example,
in GB-A 874 430 and GB-A 848 671, m- and p-isocyanatophenylsulfonyl isocyanates



5 poly(isocyanurate) structures ("PMfoans"). Formnul ati ons contai ni ng
significant excesses of NCO groups relative to OH groups are
conventionally used for the production of such materials. NR foans
are usually produced with indices of om 180 to 450, the index being
defined as the ratio of isocyanate ¢groups to hydroxy groups,
multiplied by a factor of 100. Catal ysts which contribute towards

characterising.iso nyrate structures ar tal 10 salts sucg S

For examl Eeonins HERIRubob el CaRamnl et bwadenmar deroman 1y

am no conpAVBNEY 1SBGIblWSocyanates containing carbodiimide groups, as are described in US-A 3
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sil oxanes. The, strugcture gf ghese conpounds is generally such that
copol yner s2§Pridedy)| 3¢kPd83and propyl ene oxide are bonded to a

pol ydi net hyl si | oxane radi cal. Such foam 30 stabilisers can be

reactive tRWHISSpdssiBie YRORUBS iStilldlen FRIHNe RtdiihER6Yal e fRWAS Bat are 23
- isocyanates by etherification of the termnal OH groups. They are
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such as paraffins, fatty alcohols and dinethyl polysiloxanes. |In order

to i npr oveli¥wesphthesispmsss GLP drpohphenydipplyristhyieng polylsecyansies s arg he

cell struc -gmdénq), f j k4 i : 0]

suitable o l!l’{élOfI;TEI’i C irg: %é’?%}g%‘ y% g@gkﬁs\?ﬁ %&P&%&%ﬁ E@‘#génngngélgm%é

f I uor 028 kaN®IPasidmil ¥sayasiaeogriningsarbotigmsia gfaps wahine grapbsilaptasate
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particular those modified polyisocyanates that are derived from 2,4- and/or 2,6-toluylene

diisocyanate or from 4,4'- and/or 2,4'-diphenylmethane diisocyanate, Naphthylene-1,5-

diisocyanate and mixtures of the mentioned polyisocyanates are also highly suitable.

30  Itis also possible to use prepolymers containing isocyanate groups, which are obtainable

by reacting a partial amount or the whole amount of the polyether ester polyols to be used



100 parts by wei ght of conmponent 1. It is also possible to add
reaction retarders, for exanple acid-reacting substances such as
hydrochl oric acid, or organic acids and acid halides, as well as

pi gnents or col ourings and fl ameproofing agents | cnownper se, for 15
exanpl e tris-(chloroethyl) phosphate-18kicresyl phosphate or amoni um
phosphat e and pol yphosphate, al so stabilisers against the effects of
agei ng and weat hering, plasticisers, and substances havi ng fungi ci dal
and bact er iaciotdihg @cthe mwentienranfier a partiaiphesniadr tisuwhae emamitiof the atighet | ves

and foam st.,abi £ s well as cell ul ators, reaction retarders,
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particul ar bylyaﬁhmtagﬁmﬁ Iuythhbe pdlgdm@ashtdsypr&f&mbm §¢'¥BD1,a4TD tatijort 105-
t he |nventéﬁﬁ can be processed with polyisocyanates and physi cal

f oam ng ag s which are - 24 - optionally to be used, using
conventional high-pressure or Iovv- pressure processing machines, in
parti cul ar The pfepdlyfheRUoMtdirBidians: %ljoé‘ﬁs'daﬁbfs PRPBred Y¥hE BredéiRe ysed,
for exanple, In the |nsulat|on of erating devices or buildings.
The pol yet atplyaistlbis, hoteyet, glsaee%‘rbén tﬁgarqperetth@prpm}érnsrns gentaininghsocyandtet o
t he m x4 £9al r
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descri bed @bpmmﬁatd&hmBURpmﬁammd by reference inits entirety for al
useful purposes. Wiile there is showmn and described certain specific

structures ,e dyi ng t he vent.i o wll. be i f t t.0 thos
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20  further isocyanate groups to give urea groups and thereby act as chain extenders. If water

is added to the polyurethane formulation in order to achieve the desired density, it is
usually 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 use as

25 foaming agent gases or readily volatile inorganic or organic substances which evaporate
under the influence of the exothermic polyaddition reaction and advantageously have a
boiling point under normal pressure in the range from —40 to 120°C, preferably from 10 to
90°C, as physical foaming agents. As organic foaming agents there can be used, for
example, acetone, ethyl acetate, methyl acetate, halo-substituted alkanes, such as

30 methylene chloride, chloroform, ethylidene chloride, vinylidene chloride,

monofluorotrichloromethane, chlorodifluoromethane, dichlorodifluoromethane, HFCs



Raw mat eri al s used: 15 Soybean oil: Soybean oil (refined, i.e. with
the lecithin renoved, neutralised, decol oured and vapour-stri pped)
obt ai ned from Sigma-Aldrich Chem e GrbH, Muinich. Irganox(r) 1076:

Cct adecyl1-3-(3,5-di-tert-butyl-4-hydroxyphenyl) propi onate 20
Preparation of the polyneric al koxyla20: 1190.2 g of glycerol and
58.8 g of an aqueous KOH solution (containing 45 wt.% KOH) were
conbined at 60C in a 10-litre autoclave. Dewatering was carried out

i n vacuo atuch 88K 134a, Rni245ta mdel@ﬂI%,(hlsqmjsubsuMddlallamps, eschias bufaad, aw 10
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reaction mxture was heated thoroughly for 30 m nufesS in vacuo,
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al kali nunber, o and.an al koxyl ate content of 12.6
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the propor ih@bnifkh c&ﬁ{aﬁl‘é&etdr @Hﬁﬂcmﬁﬁﬁ LAl obbﬁ‘éﬁxﬁ%a[} Rﬂl%enﬂ? H‘&V&Qm K% thedre
KCOH by deprotonation, out of all the zerew tinof

atons in tmnqamnqunéalwqu@yqu acid, braggid fm@mg:;%é;ac%%ngerof a
70

10 16 SOkl PR, Ashatehah e PRy e PR B
110C, wit hcks)gsmg fdagung/wgehﬁamwﬁbgam\mv]ﬁgreg,h!e HHcBBai{ieﬁs) U\Er:mnskstcﬁf-r
Eéﬁf?ﬁ;et gﬁwguélg,l ?lugw\’"@f&g@%%ah grlae, 132% i‘%ﬁfoﬂéﬁfaéd\ﬁg? 510

added. Al rajq8 m&aﬁmgs A deQEdsy: tﬂfé%ﬁru?éfh&@?ﬁéfdm Jofin Wildy® SHnsO Lﬁﬁ sure

of 5 bar and then relleving to nornal” pressure t%ree tirnes.
t enper at ur kongas 2008, petl7t-ol3610C apd3227283gndp. IWlopyl ene 15 oxi de wer e
metered in over a period of 5.65 hours and with stirring at 450 rpm

I otk RgBLARD oo B B D e
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desired PUR material density and the amount of water used. The required amounts can
easily be determined by experiment. Satisfactory results are usually obtained with solid
20  amounts of from 0.5 to 35 parts by weight, preferably from 2 to 15 parts by weight, liquid
amounts of from 1 to 30 parts by weight, preferably from 3 to 18 parts by weight, and/or
gas amounts of from 0.01 to 80 parts by weight, preferably from 10 to 35 parts by weight,
in each case based on the weight of structural components 1 and 2. The charging of gas
with, for example, air, carbon dioxide, nitrogen and/or helium can be effected either via
25  formulation components 1, 4 and 5 or via the polyisocyanates 2 or via 1, 4, 5 on the one
hand and 2 on the other hand.

As component 4 there can be used amine catalysts known to the person skilled in the art,
for example tertiary amines, such as triethylamine, tributylamine, N-methyl-morpholine,
N-ethyl-morpholine, N,N,N',N'-tetramethyl-ethylenediamine, pentamethyl-diethylene-
30 triamine and higher homologues (DE-OS 26 24 527 and 26 24 528), 1,4-diaza-bicyclo-
(2,2,2)-octane, N-methyl-N'-dimethylaminoethyl-piperazine, bis-(dimethylaminoalkyl}-



20 Exanple B (conparison) 796 g of a 70 wt. % solution of sorbitol in
wat er and 1048.7 g of saccharose were placed in a 10-litre autocl ave.
The water was distilled off at 110C, with stirring, while slowy

| owering the pressure, until a pressure of 10 nbar was nai ntai ned
over a period of 2 hours. After cooldizig to 50C, 2129.2 g of soybean
oil and 8.95 g of im dazole were added. Air 25 was exchanged for
nitrogen by applying a nitrogen pressure of 5 bar and then relieving
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stirrer speed was 450 25 rpm After a post-reaction tine of 1.88

hours, the product was heated thoroughlfy for 0.5 hour at 110C in
vacuo; afth‘ranwﬁmenﬁewmsts oneatal Yot the pplyisthane reastign,ikis @aeis do

The CH nu & hiiHel f Wﬁr%l ared' Jﬁgﬁ% AP thvieRfon i BC Ak Y at
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behi nd unr @@iﬁ%naﬂdmpj' corill caatptically @cfjve amines. However, the person skilled in
25  the art can easily determine the amounts of any amine catalysts still to be added by suitable

test series,

It is further possible to use as catalysts organic metal compounds conventional for this

purpose, preferably organic tin compounds, such as tin(Il) salts of organic carboxylic

acids, for example tin(II) acetate, tin(I) octoate, tin(Il) ethylhexoate and tin(II) taurate,
30 and the dialkyltin(IV) salts of mineral acids or organic carboxylic acids, for example

dibutyltin diacetate, dibutyltin dilaurate, dibutyltin maleate, dioctyltin diacetate and



-27- 798.1 g of a 70 wt.% solution of sorbitol in water and 523.8 g
of saccharose were placed in a 10-litre autoclave. The water was
distilled off at 110C, with stirring, while slowy lowering the
pressure, until a pressure of 10 nmbar was nmi ntai ned over a period of
2 hours. After cooling to 50C, 2135.92p-of soybean oil and 9 g of

i mdazole were added. Air was 5 exchanged for nitrogen by applying a
nitrogen pressure of 5 bar and then relieving to normal pressure
three ti megibufién dickiptdalnddlitvms sulfir-6adaihiag LM podids szBQs gi-Bbctyltin
propyl ene oxi de ywere netered in over a period of 5. 32 hours and with
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m xture was cooled to 50C and 523.5 g of saccharose were added. After
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nmet eri ng phase, the netered propyl ene 25 oxide addition had to be

i nt er r upt edompgpunds haniingat leasigvothydrogen stoms reaptivedowardgiBodyonates. t he
product was cool ed to 50C and 2176.2 g of soybean oil were added.
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rpm 30 Af £8/10%Bost -reaction time of 3.82 hours, the product was
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oxidation retarders, stabilisers, lubricants and demoulding agents, colourings, dispersing
aids and pigments. Suitable emulsifiers are, for example, the sodium salts of castor-oil
sulfonates or salts of fatty acids with amines, such as diethylamine oleate or
diethanolamine stearate. It is also possible to use alkali or ammonium salts of sulfonic

25  acids, such as, for example, of dodecylbenzenesulfonic acid or

dinaphthylmethanedisuifonic acid, or of fatty acids such as ricinoleic acid or of polymeric
fatty acids, as surface-active additives. Suitable foam stabilisers are especially polyether
siloxanes. The structure of these compounds is generally such that copolymers of ethylene

oxide and propylene oxide are bonded to a polydimethylsiloxane radical. Such foam

30  stabilisers can be reactive towards isocyanates or be rendered unreactive towards



717.5 g of a 70 wt.% solution of sorbitol in water and 941.7 g of
saccharose were placed in a 10-litre autoclave. The water was
distilled off at 110C, with stirring, while slowy lowering the
pressure, until a pressure of 10 nmbar was nmi ntai ned over a period of
2 hours. After cooling to 50C, 604.6-@3of the product from Exanple C,
1917.2 g of soybean oil 10 and 8.12 g of im dazole were added. Air
was exchanged for nitrogen by applying a nitrogen pressure of 5 bar
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604.7 g of the product from Exanple H and 8. 13 g of im dazole

For the preparation of the PUR materials, the ratio of the isocyanate groups in the
25 polyisocyanates 2. to the isocyanate-reactive hydrogens in components 1, 3, 4 and 5 can be

varied greatly. Ratios of from 0.7:1 to 5:1 are conventional.

The PUR materials can be produced by the processes described in the literature, for

example the one-shot or prepolymer process, with the aid of mixing devices known in

principle to the person skilled in the art. The high-functionality polyether ester polyols
30  which can particularly advantageously be produced by the process according to the

invention can be processed with polyisocyanates and physical foaming agents which are



15 were added. Air was exchanged for nitrogen by applying a nitrogen
pressure of 5 bar and then relieving to normal pressure three tines.
The tenperature was raised to 110C and 1010.0 g of propyl ene oxide
were nmetered in over a period of 6.6 hours and with stirring at 450
rpm After a post-reaction tine of 1-24-hours, the nixture was cool ed
to 50C and 1913.9 g of soybean oil were added. After closing the
reactor, air was exchanged for 20 _nitr_ogen by applying a nitrogen
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period of Alhthgreferenges descbesi abaye frs imppeporatgshbysrefpresce imigs sotizdyifr allr om
Exampl e | qlgg:ugq]%gosgspf i mdazol e were added. Air was exchanged for
nitrogen by ap ng a nitrogen pressure of 5 bar and then relieving
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and 51069. Wiglethergioihpiared descdbedsertainspecifientrucures eabodyipethe daventionsits
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propyl ene oQxige.yere nmetered in 10 over a period of 6.82 hours and
with stirring at 450 rpm After a post-reaction tine of 2.4 hours,

t he product was heated thoroughly for 0.5 hour at 110C in vacua;
after cooling to 80C, 2.995 g of |rdaRPLES1076 were added. The OH
nunber of the product was 388.6 ng KOH g and the viscosity at 25C was
19, 550 nPa 18% sfust je amount of saccharose used remai ned behind
unr eact ed. %ﬁgra'np'alie—fﬂ 758.7 g of a 70 wt. % sol ution of sorbitol
in water and 996.7 g of saccharose were placed in a 10-litre

aut ocl d%e. Sbybeamatibr was distilled off at 110C, with stirring, while
slowy lowering the pressure, until a pressure of 10 nbar was

mai nt ai ned Qver. a.perd od of 2. .hours.. . After coolin 50 301. of
the. br oduccorpam b GHRG % QISR iR Sousht sl Balk
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was raised_to 119 d 1073.5 g of propylene oxide were netered in
over a per 1688k SO@ hours and with stirring at 450 rpm After a
post-reaction tine of 1.33 hours, the m xture was cooled to 50C and
2031.4 g ofombﬁ@n(:;g-ai-tmawdd@dmxﬁﬁeﬁyl)lﬁbﬂsﬁm the reactor, air
was exchanged for 25 nitrogen by applying a nitrogen pressure of 5
bar and then relieving to norpal pressure three tinmes. After heating
to 110@0%g |rﬁl,’ar§§?139%8’§1’(ﬂy%‘?r§p%"“gﬂ' teixi de were nmetered in over a
period of 6.55 hours and with stirring at 450 rpm After a
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for 0.5 hour at 110C in vacua; after cooling to 80C, 3 022 g of
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g - 31 - 108°C, with stirring (450 rpm), until a pressure below 10 mbar had been reached. 4141.1 g
of propylene oxide were then metered in at 110°C in such a manner that a total pressure of

25 3 bar was not exceeded. After a post-reaction time of 80 minutes at 110°C, the reaction

mixture was heated thoroughly for 30 minutes in vacuo, likewise at 110°C. The contents of



KOH g and the viscosity at 25C was 20,800 rnPas. 0.08% of the anount
of saccharose used remai ned behi nd unreacted. Exanple M (conpari sonl
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normal pressure three times. The temperature was raised to 110°C and 2271 g of propylene
15  oxide were metered in over a period of 5.65 hours and with stirring at 450 rpm. After a
post-reaction time of 2.58 hours, the product was heated thoroughly for 0.5 hour at 110°C
in vacuo; after cooling to 80°C, 3 g of Irganox® 1076 were added. The OH number of the
product was 386 mg KOH/g and the viscosity at 25°C was 23,800 mPas. 5.1%

of the amount of saccharose used remained behind unreacted.

20  Example B (comparison)

796 g of a 70 wt.% solution of sorbitol in water and 1048.7 g of saccharose were placed in
a 10-litre autoclave. The water was distilled off at 110°C, with stirring, while slowly
lowering the pressure, until a pressure of 10 mbar was maintained over a period of 2 hours.
After cooling to 50°C, 2129.2 g of soybean oil and 8.95 g of imidazole were added. Air

25  was exchanged for nitrogen by applying a nitrogen pressure of 5 bar and then relieving to
normal pressure three times. The temperature was raised to 110°C and a mixture of 1135.3
g of propylene oxide and 1135.5 g of ethylene oxide was metered in over a period of 5.4
hours and with stirring at 450 rpm, After a post-reaction time of 3.13 hours, the product

was heated thoroughly for 0.5 hour at 110°C in vacuo; after cooling to 80°C, 3 g of
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Irganox® 1076 were added. The OH number of the product was 400 mg KOH/g and the
viscosity at 25°C was 14,560 mPas. 5.2% of the amount of saccharose used remained

behind unreacted.

Example C (comparison)

795.8 g of a 70 wt.% solution of sorbitol in water and 1046.2 g of saccharose were placed
in a 10-litre autoclave. The water was distilled off at 110°C, with stirring, while slowly
lowering the pressure, until a pressure of 10 mbar was maintained over a period of 2 hours.
After cooling to 50°C, 2133.9 g of soybean oil and 9.1 g of imidazole were added. Air was
exchanged for nitrogen by applying a nitrogen pressure of 5 bar and then relieving to
normal pressure three times. The temperature was raised to 110°C and 2271 g of propylene
oxide were metered in over a period of 13.42 hours and with stirring at 450 rpm. Aftera
post-reaction time of 3.18 hours, the product was heated thoroughly for 0.5 hour at 110°C
in vacuo;, after cooling to 80°C, 2.977 g of Irganox® 1076 were added. The OH number of
the product was 407 mg KOH/g and the viscosity at 25°C was 28,620 mPas, 1.8% of the

amount of saccharose used remained behind unreacted.

Example D (comparison)

796.5 g of a 70 wt.% solution of sorbitol in water and 1049.2 g of saccharose were placed
in a 10-litre autoclave. The water was distilled off at 110°C, with stirring, while slowly
lowering the pressure, until a pressure of 10 mbar was maintained over a period of 2 hours.
After cooling to 50°C, 2135.6 g of soybean oil and 9.1 g of imidazole were added. Air was
exchanged for nitrogen by applying a nitrogen pressure of 5 bar and then relieving to
normal pressure three times. The temperature was raised to 110°C and 1137.8 g of
propylene oxide were metered in over a period of 9.95 hours; a further 1135.5 g of
propylene oxide were metered in over a period of 3.35 hours. The stirrer speed was 450
rpm. After a post-reaction time of 1.88 hours, the product was heated thoroughly for 0.5
hour at 110°C in vacuo; after cooling to 80°C, 3.005 g of Irganox® 1076 were added. The
OH number of the product was 383.5 mg KOH/g and the viscosity at 25°C was 19,260

mPas. 5.1% of the amount of saccharose used remained behind unreacted.

Example E (comparison)
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798.1 g of a 70 wt.% solution of sorbitol in water and 523.8 g of saccharose were placed in

‘a 10-litre autoclave. The water was distilled off at 110°C, with stirring, while slowly

lowering the pressure, until a pressure of 10 mbar was maintained over a period of 2 hours.
After cooling to 50°C, 2135.9 g of soybean oil and 9 g of imidazole were added. Air was
exchanged for nifrogen by applying a nitrogen pressure of 5 bar and then relieving to
normal pressure three times. The temperature was raised to 110°C and 880 g of propylene
oxide were metered in over a period of 5.32 hours and with stirring at 450 rpm. After a
post-reaction time of 2.05 hours, the mixture was cooled to 50°C and 523.5 g of
saccharose were added. After exchanging air for nitrogen again three times, the mixture
was again heated to 110°C and 1391 g of propylene oxide were metered in over a petiod of
8.38 hours at a stirrer speed of 450 rpm. Afer a post-reaction time of 2.67 hours, the
product was heated thoroughly for 0.5 hour at 110°C in vacuo; after cooling to 80°C, 3.024
g of Irganox® 1076 were added. The OH number of the product was 374 mg KOH/g and
the viscosity at 25°C was 18,090 mPas. 7.02% of the amount of saccharose used remained

behind unreacted.

Example F (comparison)

719.8 g of a 70 wt.% solution of sorbitol in water and 946.7 g of saccharose were placed in
a 10-litre autoclave, The water was distilled off at 110°C, with stirring, while slowly
lowering the pressure, until a pressure of 10 mbar was maintained over a period of 2 hours.
After cooling to 50°C, 9.0 g of imidazole were added. Air was exchanged for nitrogen by
applying a nitrogen pressure of 5 bar and then relieving to normal pressure three times.
The temperature was raised to 110°C and 1135.5 g of propylene oxide were metered in
over a period of 8.13 hours in total and with stirring at 450 rpm. Owing to the poor
propylene oxide absorption at the beginning of the metering phase, the metered propylene
oxide addition had to be interrupted twice. After a post-reaction time of 1.38 hours, the
product was cooled to 50°C and 2176.2 g of soybean oil were added. After closing the
reactor, air was exchanged for nitrogen by applying a nitrogen pressure of 5 bar and then
relieving to normal pressure three times. After heating to 110°C again, 1135.5 g of
propylene oxide were metered in over a period of 6.67 hours and with stirring at 450 rpm.

After a post-reaction time of 3.82 hours, the product was heated thoroughly for 0.5 hour at
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I n accordance with the specification of DIN 53240. The viscosities
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51, manufacturer: Anton Paar). DeternBation of the content of
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B: 0.02% of the amount of saccharose used remained behind unreacted. The metering,

pressure and temperature profile of the initial phase of the reaction are shown in Figure 1.

5 Example G

717.5 g of a 70 wt.% solution of sorbitol in water and 941.7 g of saccharose were placed in
a 10-litre autoclave. The water was distilled off at 110°C, with stirring, while slowly
lowering the pressure, until a pressure of 10 mbar was maintained over a period of 2 hours.
After cooling to 50°C, 604.6 g of the product from Example C, 1917.2 g of soybean oil

10  and 8.12 g of imidazole were added. Air was exchanged for nitrogen by applying a
nitrogen pressure of 5 bar and then relieving to normal pressure three times. The
temperature was raised to 110°C and 2043.9 g of propylene oxide were metered in over a
period of 13.37 hours and with stirring at 450 rpm. After a post-reaction time of 2.88
hours, the product was heated thoroughly for 0.5 hour at 110°C in vacuo; after cooling to

15 80°C, 3.014 g of Irganox® 1076 were added. The OH number of the product was 375 mg
KOH/g and the viscosity at 25°C was 21,100 mPas. 0.8% of the amount of saccharose

used remained behind unreacted.

The metering, pressure and temperature profile of the initial phase of the reaction are

shown in Figure 2.

20 ExampleH

717.5 g of a 70 wt.% solution of sorbitol in water and 941.7 g of saccharose were placed in
a 10-litre autoclave. The water was distilled off at 110°C, with stirring, while slowly
lowering the pressure, until a pressure of 10 mbar was maintained over a period of 2 hours.
After cooling to 50°C, 605.6 g of the product from Example C and 8.18 g of imidazole

25  were added. Air was exchanged for nitrogen by applying a nitrogen pressure of 5 bar and
then relieving to normal pressure three times. The temperature was raised to 110°C and
1022.0 g of propylene oxide were metered in over a period of 6.77 hours and with stirring
at 450 rpm. After a post-reaction time of 1.1 hours, the mixture was cooled to 50°C and

1920.1 g of soybean oil were added. After closing the reactor, air was exchanged for
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hours, the product was heated thoroughly for 0.5 hour at 110°C in vacuo; after cooling to
5  80°C,3.03 g of Irganox® 1076 were added. The OH number of the product was 384 mg

KOH/g and the viscosity at 25°C was 20,600 mPas. 0.02% of the amount of saccharose

used remained behind unreacted.

The metering, pressure and temperature profile of the initial phase of the reaction are

shown in Figure 3. a. and b.

10  Examplel

718.8 g of a 70 wt.% solution of sorbitol in water and 941.9 g of saccharose were placed in
a 10-litre autoclave. The water was distilled off at 110°C, with stirring, while slowly
lowering the pressure, until a pressure of 10 mbar was maintained over a period of 2 hours.
After cooling to 50°C, 604.7 g of the product from Example H and 8.13 g of imidazole

16 were added. Air was exchanged for nitrogen by applying a nitrogen pressure of 5 bar and
then relieving to normal pressure three times. The temperature was raised to 110°C and
1010.0 g of propylene oxide were metered in over a period of 6.6 hours and with stirring at
450 rpm. After a post-reaction time of 1.25 hours, the mixture was cooled to 50°C and
1913.9 g of soybean oil were added. After closing the reactor, air was exchanged for

20  nitrogen by applying a nitrogen pressure of 5 bar and then relieving to normal pressure
three times. After heating to 110°C again, 1010.0 g of propylene oxide were metered in
over a period of 7.05 hours and with stirring at 450 rpm. After a post-reaction time of 3
hours, the product was heated thoroughly for 0.5 hour at 110°C in vacuo; after cooling to
80°C, 3.01 g of Irganox® 1076 were added. The OH number of the product was 399 mg

25 KOH/g and the viscosity at 25°C was 20,300 mPas. 0.05% of the amount of saccharose

used remained behind unreacted.

Example K

759.2 g of a 70 wt.% solution of sorbitol in water and 941.8 g of saccharose were placed in

a 10-litre autoclave. The water was distilled off at 110°C, with stirring, while slowly
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lowering the pressure, until a pressure of 10 mbar was maintained over a period of 2 hours.
After cooling to 50°C, 300.4 g of the product from Example I and 9.02 g of imidazole
were added. Air was exchanged for nitrogen by applying a nitrogen pressure of 5 bar and
then relieving to normal pressure three times. The temperature was raised to 110°C and
1069.2 g of propylene oxide were metered in over a period of 6.8 hours and with stirring at
450 rpm. After a post-reaction time of 2.47 hours, the mixture was cooled to 50°C and
2028.4 g of soybean oil were added. After closing the reactor, air was exchanged for
nitrogen by applying a nitrogen pressure of 5 bar and then relieving to normal pressure
three times. After heating to 110°C again, 1069.2 g of propylene oxide were metered in
over a period of 6.82 hours and with stirring at 450 rpm. After a post-reaction time of
2.4 hours, the product was heated thoroughly for 0.5 hour at 110°C in vacue; after cooling
to 80°C, 2.995 g of Irganox® 1076 were added. The OH number of the product was 388.6
mg KOH/g and the viscosity at 25°C was 19,550 mPas. 0.18% of the amount of saccharose

used remained behind unreacted.

Example L

758.7 g of a 70 wt.% solution of sorbitol in water and 996.7 g of saccharose were placed in
a 10-litre autoclave, The water was distilled off at 110°C, with stirring, while slowly
lowering the pressure, until a pressure of 10 mbar was maintained over a period of 2 hours.
After cooling to 50°C, 301.2 g of the product from Example K and 9.01 g of imidazole
were added. Air was exchanged for nitrogen by applying a nitrogen pressure of 5 bar and
then relieving to normal pressure three times. The temperature was raised to 110°C and
1073.5 g of propylene oxide were metered in over a period of 6.53 hours and with stirring
at 450 rpm. After a post-reaction time of 1.33 hours, the mixture was cooled to 50°C and
2031.4 g of soybean oil were added. After closing the reactor, air was exchanged for
nitrogen by applying a nitrogen pressure of 5 bar and then relieving to normal pressure
three times. After heating to 110°C again, 1073.5 g of propylene oxide were metered in
over a period of 6.55 hours and with stirring at 450 rpm. After a post-reaction time of 3.32
hours, the product was heated thoroughly for 0.5 hour at 110°C in vacuo; after cooling to
80°C, 3.022 g of Irganox® 1076 were added, The OH number of the product was 388.0 mg
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KOH/g and the viscosity at 25°C was 20,800 mPas. 0.08% of the amount of saccharose

used remained behind unreacted.

Example M (comparison)

692.5 g of a 70 wt.% solution of sorbitol in water and 909.6 g of saccharose were placed in
a 10-litre autoclave. The water was distilled off at 110°C, with stirring, while slowly
lowering the pressure, until a pressure of 10 mbar was maintained over a period of 2 hours.
After cooling to 50°C, 600.3 g of the product from Example H and 181.3 g of the
polymeric alkoxylate were added. Air was exchanged for nitrogen by applying a nitrogen
pressure of 5 bar and then relieving to normal pressure three times. The temperature was
raised to 110°C and 987.3 g of propylene oxide were metered in over a period of 4.08
hours and with stirring at 450 rpm. After a post-reaction time of 2.1 hours, the mixture was
cooled to 50°C and 1865.2 g of soybean oil were added. After closing the reactor, air was
exchanged for nitrogen by applying a nitrogen pressure of 5 bar and then relieving to
normal pressure three times. After heating to 110°C again, 987.3 g of propylene oxide
were metered in over a period of 4.08 hours and with stirring at 450 rpm. After a post-
reaction time of 6.3 hours, the product was heated thoroughly for 0.5 hour at 110°C in
vacuo. After cooling to 80°C, 296 g of crude product were removed in order to determine
the proportion of unreacted saccharose. 19.94 g of a 85 wt.% solution of lactic acid in
water were added to the amount remaining in the autoclave, and stirring was carried out
for 30 minutes at 80°C. 2.996 g of Irganox® 1076 were then added and stirring was
likewise carried out at 80°C. The OH number of the product was 380.5 mg KOH/g and
the viscosity at 25°C was 14,500 mPas. 4.55% of the amount of sugar used remained

behind unreacted.

The test results are sumrmarised in Table 1:



Catalyst 2 0.85 0.85 0.85 1In each case 100 parts by weight of the
honogeneous polyol mxtures from Table 2 were stirred at 20C with a
foam ng agent m xture of cycl opentane and isopentane 5

(cycl opent ane/ i sopentane ratio 7:3). Table 3 gives the maxi mum wei ght
rati os of foaming agent to polyol mnix®Bdre at which cloudiness is just
not to be observed. In the case of foam ng agent solubilities of nore
than 22 parts by weight of foam ng agent in 100 parts of polyol

fornul ati orfa e detailed investigations were not carried out. Table
3 10Phase behavi our of m xtures of pol on and foam ng agent: Foam ng

agent m XU Emgle 1 POy Bl O FroGP IR piGpylork PURRREF Bhcharose
oxide addition [% of the saccharose
used]
A (comparison) |IM smooth 5.1
B (comparison) | IM smooth 5.2
C (comparison) |IM smooth 1.8
D (comparison) | IM smooth 5.1
E (comparison) | IM smooth 7.0
F (comparison) | IM addition had to be interrupted | 0.02
G (invention) IM smooth 0.8
H (invention) M smooth 0.02
I (invention) M smooth 0.05
K (invention) IM smooth 0.18
L (invention) M smooth 0.08
M (comparison) | KOH smooth 4.6

* M = imidazole

Determination of the OH numbers was carried out in accordance with the specification of
DIN 53240. The viscosities were determined by means of a rotational viscometer (Physica

5 MCR 51, manufacturer: Anton Paar). Determination of the content of unreacted starter
{saccharose) was carried out by dissolving a representative sample (removed with stitring
at 450 rpm) in toluene, filtering over a suction filter, washing the filter cake with acetone,
drying the filter cake at 80°C and weighing.

Foaming examples
10  Raw materials used:
Conv. polyol A:

Polyether polyol based on propylene oxide; starter: saccharose, ethylene glycol, propylene
glycol; OH number: 450 mg KOH/g; number-average functionality: 4.7



Foam ng agent still sol uble at foam ng agent/polyol ratio = 16 /
100 > 22 / 100 > 22 / 100 - 35 - The results in Table 2 show that
mar kedl y reduced foam ng agent solubilities are to be

10
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Conv. polyol B:

Polyether polyol based on propylene oxide; starter: o-toluenediamine, OH number: 400 mg
KOH/g

Conv. polyol C:

Polyether polyol based on propylene oxide; starter: ethylene diamine, OH number: 470 mg
KOH/g

Conv, polyol D:

Polyether polyol based on propylene oxide; starter: propylene glycol, OH number: 112 mg
KOH/g

Catalyst 1:

Pentamethyldipropylenediamine

Catalyst 2:

N,N-dimethylcyclohexylamine

Tegostab B 8465°:

Foam stabiliser based on polyether polysiloxanes; Degussa Goldschmidt AG, 45127 Essen
Preparation of the polyol component:

Polyols and additives were mixed according to the amounts (parts by weight) indicated in
Table 2.
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In each case 100 parts by weight of the homogeneous polyol mixtures from Table 2 were

stirred at 20°C with a foaming agent mixture of cyclopentane and isopentane

(cyclopentane/isopentane ratio 7:3). Table 3 gives the maximum weight ratios of foaming

agent to polyol mixture at which cloudiness is just not to be observed. In the case of

foaming agent solubilities of more than 22 parts by weight of foaming agent in 100 parts

of polyol formulation, more detailed investigations were not carried out.

Table 3

Phase behaviour of mixtures of polyol and foaming agent:

Foaming agent mixture with 1 2 3
polyol mixture according to (comparison) (comparison)
Example —»
Foaming agent still soluble at

i ) 16/ 100 >22/100 >22/100
foaming agent/polyol ratio =




Desnmodu? 44 V 20 L [parts by weight] 139 131 133 Feed bul k density
[kg/nB8] 35.5 35.5 35.4 After-swelling [mm] 1.6 1.6 3.3 Thermnal
conductivity [mMNWNnK] 22.3 22.2 22.2 The exanples in Table 4 show
that | ow after-swelling of noul ded bodjes is ensured, even 5 with
short residence tines in the nmould, and | ow thermal conductivities
are achi eved when pol yol formnulations containing | arge amounts of the

pol yether egf &Lty '?Ab?e pR ] ﬂliaﬂgaﬁ(QdI§r pe%lu!:é?lvigz%f.ng Qgeqltt ?olﬂﬁﬁges are to be

observed when polyols that were not prepared according to the present invention or
according to EP 1923417 Al are used as formulation component. Significant
improvements in the foaming agent solubilities can be achieved by adding only small

5  amounts of polyether esters according to the invention or according to EP 1923417 Al.

Foam examples

100 parts by weight of polyol mixed with 14 parts by weight of foaming agent
(cyclopentane/isopentane in a ratio of 7:3) were stirred at 4200 rpm for 6-8 seconds with
Desmodur® 44 V 20 L (Bayer MaterialScience AG; polymeric MDI having an isocyanate
10  content of 31.5 wt.%) according to the amounts indicated in Table 4. The index, defined as
{moles of isocyanate groups / moles of isocyanate-reactive groups) x 100, was 113 in all
cases. Moulds of dimensions 22 cm x 22 em X 10 cm or 22 cm X 22 cm X 6 cm were
filled with the reaction mixture in the bulk densitieé indicated in Table 4. The bulk
densities were chosen to be 10% higher than the minimum feed bulk densities determined
15  separately. The foam bodies produced in the mould having a thickness of 10 cm were
removed from the mould after a residence time in the mould of 4 minutes, and their after-
swelling was determined 30 minutes after demoulding. From the foam bodies produced in
the mould having a thickness of 6 cm, test specimens of dimensions 20 cm x 20 em x 3 cm
were obtained for determining the thermal conductivities. The thermal conductivities were

20  determined 2 hours after production of the foams at a foaming agent temperature of 23°C.



| east

one al kyl ene

- 37 - CLAIMS 1. A process for preparing a first polyether ester
pol yol conprising reacting starting conpounds having

Zerewi tinoff-active hydrogen atons (a) wth at

oxide (b) in the presence of at |east g

group 5consisting of tertiary am nes and optionally substituted
| east one fatty acid ester (d),

i mdazole and in the presence of at
wherein (d dded before, during

pol yet her ester polyol

(e)

wei ght % bEereahlationskadifetmingwesudtst of conponents (a),
nents (a), (c), and optionally (d

and (e), 10with conpo

a second

(b), (c),
). 2. The

ne anmne (c) selected fromthe

hﬁ o or after the nmetered additi on of
(b) and, before the netered addition of conponent (b),
is mxed in an amount of from3.0 to 20.0

(d),

process offsctarm-i—wheretrn{e)
20.0 wei gtft O8N B iR IuFe it gyl
(d), and (eﬁixmﬁefr&h@xahgl@
amount of Hrom5b5._Q to 1

S UStU Illl all

ess of clal
0 weight % based on

i ght "of co
Rcmparised) e

ot
porfent
n (e)
he t of

q
9
[

v
[

£ £ Q. N
I IIUgIO.Ul

b (&), “(b),

conponent § DeamodyrB p4 V(2 L [gaakls by and
wher ei n (an%ﬁg a nmelting point in
a

(e). 1884. The
he range of
from80 C

> plidce
from
to 300

S (otpyribon) a
| .

$s of 1éBai m |
80 C to 300

C. 5. The

1

(0]

c),
N

or

deconposeq tenperature range O
Fet

process of dibilk densih fligihl (a) has
from95 Clto 280 C or _.decomoses _at

a mghkii ng

a lenmera

DOIYFLS |

Ire r

' t heisange (

e _of from 9f

Df
b C

to 280 C.
group cons
trimethyl d

efierneelippbasd of claim 1

. whekein (

.

7) 18 s

¢l ect &b from

t he

Uiz,z‘?u

erta tr
phe%g% A,

b tohs 5

1, 3,5-tri hydroxybenzene,
di am nodi phenyl et han met hyl o] -
products of PE&¥HEMeRIA &Bbéﬁ@?ﬂ

bases. 3. The: RbAEREnY tirfidsdh Belm
group consi sting of 25ethyl ene ox
oxi de,

the invention are used.

i soners of di am not ol uene,

o ok

contain

aining co
1Syiiling of @P“@F‘g

0%&%&1&\1 éhl%azil BomRb@iti
i de, propylene oxide,
2, 3-polyolfoemelatiodisdentaiming laigy pmnunto sl e polyether ester polyols according to

soners of
densati on

bodieg 3 craired, gYpn

&%sd SABVEDRhen
1, 2-butyl ene



8. The process of claim1, wherein (c) is selected fromthe group
consi sting of N, N dinethyl benzyl am ne, di nethyl am noet hanol ,

di nmet hyl am nopropanol, N - 38 - nethyl di et hanol am ne,

trimethyl am ne, N, N-di et hyl cycl ohexydzam ne, Nmet hyl pyrroli di ne,

N, N, N , N -tetranet hyl et hyl enedi am ne, diazabicycl o[ 2, 2, 2] oct ane,

1, 4- di et hyl pi perazi ne, N-nethyl norpholine, unsubstituted im dazol e,
and al kyl -substituted i m dazol e derigBAiMES. 59. The process of claim

1, wherein (d) is used i n the formof cottonseed oil, groundnut oil,
coconut oil, i nseed pal mkernel oil, olive oil, corn al m
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to be qgetered iy chépordifs @5, ?@ m@ft,oﬁ.‘{]@l @.1, wherein (e) has an CH
nunber in the range of fro to 1150 KO—| 2013. The process of

claim1l1, wherein (e) has an OH number in the range of 200 to 1000 ngy
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3. The process of claim 1, wherein (e) is used in an amount of from 5.0 to 15.0 weight

%, based on the total weight of components (a), (b), (c), (d), and (e).

15 4. The process of claim 1, wherein (a) has a melting point in the range of from 80 °C

to 300 °C or decomposes at a temperature range of from 80 °C to 300 °C.

5. The process of claim 1, wherein (a) has a melting point in the range of from 95 °C

to 280 °C or decomposes at a temperature range of from 95 °C to 280 °C.

6. The process of claim 1, wherein (a) is selected from the group consisting of
20 saccharose, pentaerythritol, sorbitol, trimethylolpropane, bisphenol F, bisphenol A,
1,3,5-trihydroxybenzene, isomers of diaminotoluene, isomers of
diaminodiphenylmethane, methylol-group-containing condensation products of

formaldehyde and phenol, melamine, or urea, and Mannich bases.

7. The process of claim 1, wherein (b) is selected from the group consisting of
25 ethylene oxide, propylene oxide, 1,2-butylene oxide, 2,3-butylene oxide, and

styrene oxide.

8. The process of claim 1, wherein (c) is selected from the group consisting of N,N-

dimethylbenzylamine, dimethylaminoethanol, dimethylaminopropanol, N-



15. A polyether ester polyol prepared by the process of claiml.
2516. Pol yet her ester polyol according to claim15, characterised in
that the pol yether ester polyol contains up to 1.0 wt.% of conponent
(a), based on the anpunt of conponentzg(ia) added initially. - 39 -
17. A solid or foamed pol yurethane material produced from (1) at | east
one pol yether ester polyol obtained by the process of claim1l and
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10.

11.

12.

13.

14.

15.

16.

unsubstituted imidazole, and alkyl-substituted imidazole derivatives.

The process of claim 1, wherein (d) is used in the form of cottonseed oil, groundnut
oil, coconut oil, linseed oil, palm-kernel oil, olive oil, corn oil, palm oil, castor oil,
lesquerella oil, rape oil, soybean ot1l, jatropha oil, sunflower oil, herring oil, sardine

oil, or tallow.

The process of claim 1, wherein (d) is used in the form of fatty acid esters based on
lauric acid, myristic acid, palmitic acid, stearic acid, palmitoleic acid, oleic acid,

erucic acid, linoleic acid, linolenic acid, elaecostearic acid or acharidonic acid.

The process of claim 1, wherein the metered addition of (b) and the addition of (d)
take place simultancously, or the metered addition of (b) in an amount of from 10
to 70 weight %, based on the total amount of (b) to be metered in, takes place first,
followed by the addition of (d), which is followed by the metered addition of (b} in
an amount of from 30 to 90 weight %, based on the total amount of (b) to be

metered in.

The process of claim 1, wherein (e) has an OH number in the range of from 150 to

1150 mg KGH.

The process of claim 1, wherein (e) has an OH number in the range of 200 to 1000

mg KOH.

The process of claim 1, wherein said second polyether ester polyol (e) is identical

to said first polyether ester polyol.
A polyether ester polyol prepared by the process of claim 1.

Polyether ester polyol according to claim 15, characterised in that the polyether
ester polyol contains up to 1.0 wt.% of component (a), based on the amount of

component (a) added initially.
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-39.

A solid or foamed polyurethane material produced from (1) at least one polyether
ester polyol obtained by the process of claim I and optionally further isocyanate-
reactive components, (2) at least one organic polyisocyanate, (3) optionally in the
presence of at least one foaming agent, (4) optionally in the presence of at least one

catalyst, and (5) optionally in the presence of further additives.



