.1 Pol yester polyols based on aromatic dicarboxylic acids and rigid
pol yur et hane foans produced therefrom Description 5 The present
‘invention relates to polyester polyols based on aromatic di carboxylic
acids and their use for producing rigid polyurethane foans. The
production of rigid polyurethane foans q¥ reacting organic or
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In the context of the present disclosure, the terms “polyester polyol®, “polyesterol”,
“polyester alcohol” and the abbreviation “PESOL” are used synonymously. The

25 abbreviation "PEOL" means polyetherol, which is equivalent to polyether alcohol.
“Polyol” refers to a compound having at least two free OH groups.

When polyester polyols are used, it is usual to employ polycondensates of aromatic

and/or aliphatic dicarboxylic acids and alkanediols andfor alkanetriols or ether dials,
30 However, it is also possible to process polyester scrap, in particular polyethylene

terephthalate (PET) or polybutylene terephthalate (PBT) scrap. A whole series of

processes are known and have bean described for this purpose. Some processes are

based on the conversion of the palyester into a diester of terephthalic acid, eg.

dimethyl terephthalate. DE-A 1003714 and US-A 5,051,528 describe such
35 transesterifications using methano! and fransesterification catalysts.

US 3,138,562, which is concerned with “Cellular Polyurethane Plastics”, discloses =
process for preparing polyester polyols in which trifunctional alcohois (TMP) are used.



It is also known that esters based on terephthalic acid are superior
in ternms of the 5burning behavior to esters based on phthalic acid.
This is indicated, for exanple, in WO 2010/ 043624. Pol yet her polyols
can al so be used for producing pol yurethanes and al so as conponent
for the formati on of polyesterols. 10 In general, these polyether
pol yol s are prepared by catal yzed al koxytation of an OH functi onal
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desirable for the work-up of the polyetherols to be able to be
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the KOH 1ﬁat alysis routinely enployed the basic cat aI yst would remain
po

in the yet herol and can hi nder the subsequent acid-catal yzed
esterificatilogenenl, fresduiyethep pblyels ber plepared by Tdatahaddialkogdtlon of an OH-
ti me- consumpeiBhAseper st ep of work-up can be avoi ded when an am ne
30 catalyst is used 1n place of KOH These am ne catal ysts can
nornal Iy remain in the product. However, if the polyetherol product
is to be rea&ikcmgllaﬁmrrdﬁéiﬂ%tb}ﬂs@cﬁhr@rstérldﬁﬁba%m cc@npﬂ;undm Empﬁtlﬁlléﬁ{@wlﬁ&db@e
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esterification which is usually catalyzed by a Lewis acid. 3

stability ofHdvmerpm e hes of theloH §até!?§é %&Eéﬁtiflﬂ mﬁbﬂoﬁﬂ{e MoxyBfon of oH-

present | nv%ﬁc't 8nai com E)L?I’Y sfjﬁ'ne rega ?o bg ?ol%wed by a work-up step in order to

separate the catalyst from the product. This work-up is normally carried out by

20 neutralization and subsequent filtration. However, small amounts of the product usually

remain in the catalyst to be separated off and this decreases the praduct yield.

It would be desirable for the work-up of the polyetherols to be able to be dispensed with
(because of, inter alia, polyol losses and the required investment in this plant part).

25 However, in the case of the KOH catalysis routinely employed the basic catalyst would
remain in the polyetherol and can hinder the subsequent acid-catalyzed esterification
for producing polyesterols.

The additional time-consuming process step of work-up can be avoided when an amine
30 catalyst is used in place of KOH. These amine catalysts can normally remain in the
product.

However, if the polyetherol product is to be reacted further by esterification, e.g. with a
dicarboxylic acid, to give a polyester polyol, the amine catalyst remaining in the

35  polyetherol can likewise cause problems since it hinders the esterification which is
usually catalyzed by a Lewis acid.

Furthermore, it is known that amine compounds generally reduce the hydrolysis



built up from inter alia, a polyetherol and can be prepared with
very little outlay (i.e. with, inter alia, very few work-up and
purification steps) and in addition can be used 5 wi thout problens in
pol yur et hane (PU) production and gives good results in the PU The
abovenenti oned object was surprisingly |l e to be achi eved by use of
a pol yet her polyol conponent which can prepared by reaction of a
polyol, i n paadiitesh hE palyd@ryet her al cohol, having a functionality of
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al koxyl ati on of a polyol h) having a functionality of 30greater than
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from 2 to 30 mol% of one or more fatty acids and/or fatty acid derivatives,
c.  from 10 to 70 mol% of one or more aliphatic or cycloaliphatic diols having from 2
to 18 carbon atoms or alkoxylates thereof,
d.  from 2 to 50 mol% of a polyether alcohol having a functionality of greater than or
25 equal fo 2 and prepared by alkoxylation of a polyol g) having a functionality of

greater than or equal to 2 preferably greater than 2, in the presence of an amine
as catalyst,

e.  from 0to 45 mol% of a polyether alcohol having a functionality of greater than or
equal to 2 and prepared by alkoxylation of a polyol h) having a functionality of
30 greater than or equal to 2 in the presence of a catalyst other than an amine,
f. from O o 50 mol% of a palyol having a functionality of greater than or equal to 2
selected from the group consisting of glycerol, trimethylolpropane, pentaerythritol,
where the mol% of components a) to f) add up to 100% and at least 200 mmol,
preferably at least 500 mmol and particularly preferably at least 800 mmol, of polyols d)
35 having an OH functionality of greater than or equal to 2, preferably greater than or
equal to 2.2 are reacted per kg of polyester polyol.



4 The present invention further provides a process for preparing a
pol yester polyol, wherein a polyether alcohol (d) having a
functionality of greater than or equal to 2 is prepared by

al koxyl ation of a polyol (g) having a functionality of greater than
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where the mol% of components (a) to (f) add up to 100% respectively and at least

200 mmoal of polyols {d) having an OH functionality of greater than or equal to 2 are
25  reacted per kg of polyester polyol.

In one embodiment of the present invention, the component a1) comprises at least one
material from the group consisting of terephthalic acid, dimethyt terephthalate (DMT),

polyethylene terephthalate (PET), phthalic acid, phthalic anhydride (PAn) and
30 isophthalic acid.

In one embodiment of the present invention, the component a1) comprises at least one
material from the group consisting of terephthalic acid, dimethyl terephthalate (DMT),
R polyethylene terephthalate (PET) and phthalic anhydride (PAn), preferably terephthalic

35  acid, dimethyl terephthalate (DMT) and polyethylene terephthalate (PET), particularly
preferably terephthalic acid.

In one embodiment of the present invention, the aliphatic dicarboxylic acid a2) is



selected fromthe group consisting of aliphatic dicarboxylic acids
having from4 to 6 carbon atons, I n one enbodi ment of the present
i nvention, the conponent a2) is conprised in an anount of fromO to
30 nol % preferably fromO to 10 nor/o, particularly preferably 50
nol % in the dicarboxylic acid conposition a). In one enbodi nent of
t he present invention, the conponent b) %oes into the esterification
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glycol, 1,3-propanediol, 1,4-butanediol, 1,5-pentanediol, 1,6-hexanediol, 2-methyl-1,3-

30  propanediol, 3-methyl-1,5-pentanediol and alkoxylates thereof.

In a preferred embodiment of the present invention, the aliphatic diol c) is diethylene
glycol.

35 Inone embodiment of the present invention, the fatty acid or the fatty acid derivative b)
is a fatty acid or faty acid derivative based on renewable resources and is selected
from the group consisting of castor oil, polyhydroxy fatty acids, ricinoleic acid, hydroxyl-



15 functionality of greater than or equal to 2 is selected fromthe
group consi sting of reaction products of glycerol, trinethylol propane
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enbodi nent of the present i nvention, a polyether alcohol d) mhlch has

a funct i onalin toneoémpodacetr of trenp&se:ﬁtdmh@rﬁ.oheﬂré 6|?%éﬁgrcmol d) having a

al koxyl afyi o 0 vin unctl o reater tha

or equalétO ! |'gﬁat|1[ eé%?%%%a At l 'Sr%?@ﬁé% '%880%‘? &) rﬁ’é‘"“g a
i nventi on, tflrr@ﬂ@rragytmf@re%ergthaxapr ervat 1002 aifldl efiiehe raiole yanaioo pripilene oxide,
pol ycar boxylplréfe,agwmh@ﬂ@{e% o@@si vatives and pol yhydric al cohols are
pol ycondensed in the absence of catalysts or preferably in the
presence of esterification catalysts, advantageously in an atnosphere
of inert gadn mwegembidimeeof, trreapmeentmnvmmbﬁl,ethehpblyemer aKe, d)ehsving ian
the el bsal RIBAEtIRSS! ki AR 1§ 9 AhABOPEELS etgpgggugﬁtpgryggg.

to 260C, opti, Rnal pressure
nunber whi c ¥ EYIERS RYigy 8B/l Rfoﬂ’lé%"s? qxwanprf@eraqar@rfwhweqe ¢ddes t han 2.

In a preferred enbodi nent, the esterification mxture is

pol ycondens e t| rat es tq, an aC| unber of
from80 to %Oﬂgrée gord?rgﬁ% &Eﬁ' ﬁ%@%g B?td&\s B?'Yr%g‘ﬁh@'f:?@ rfBe@%"iﬂgea
and subsequéfctignaliydet gaeqﬁereé“@ur er cﬁquwests 2 Ramp@ASes5 0 mbantion product of
pr ef er aoy tdﬁhﬂ&pk@ar@@tﬁ@ﬁi]enf&%‘ &H%rﬁ%p?fehé b&iad, 'p?éfer%%%tﬁ%‘tlﬁrlene
are, for exa I ron, cadm um cobal ead, zinc, ant

nmagnesi um Pfr}'ﬁ%nl um and tin catal ysts in the form of metal s, netal
oxi des or netal salts. However, the polycondensation can al so be

carried outq %né h@nll.rdo‘ﬂHérﬁ &hﬁtéei)r‘egerrt hﬁVEH)\FI&?e{PI%e %etgér %lgﬂtyirgzntg&f/y?nrg a

entrai ners i—tﬂ g benzene uene or C oro
order to di &ffcligna f@OBQ'Pat%@a\MéHU%ﬁO%B%e%%nwew 9@ rengediono p250 o

pr epar e 36 he 1pDmgedidy, mrefeyanlysirorh BEO @ GFAThE KOPI/Y, GarRamsy br‘éfe"r‘éﬂl)ﬂﬁom 800
and/ or deri ycpﬂovrﬁ&!{@% pol yhydri c al cohol s are advant ageousl

In a preferred embodiment of the present invention, the polyether alcohol d) having a



35 8 to 1000 and in particular from 450 to 800. In a preferred
enbodi nent of the present invention, the polyester polyol of the

I nvention has an average functionality of greater than or -equal to 2,
preferably greater 5than 2.2. Furthernore, the invention also

provi des a process for producing rigid PU f oans. In particular,
the invention provides a process for pro ucing rigid pol yurethane

foans 10by r one | d/ or dified or
di i socyanzlt eﬁgﬁwgﬂy ot gtesgg;a/@%%t% e&f%a@ ?&P%’&ﬁ nﬁﬁereélﬁtéo& Pﬁjénm of
pol yest er polifngthy ?ﬂaﬂ'ﬁn‘g’ glycarelewith wétytane noxides Gvhepe it OH ywuatbet edishe

one further Meﬂmfa!ﬁbhcﬂ@bBSOhtheDang?eq?dn@B@jtb)%thq 1&d8lg. one pol yet her ol
and/ or at |east one further corrpound havi ng at 1 east two groups which

are reacti veI to td, i so% E. optionally at |east one chain
ext ender andPérPREYHELY P %Fe 0299“?%8@?9 BreseHiRNtRY. Hgarplvethepaicakol d)
| east onéb cameatingsa fuantibrality @f lglreatqntthamai éqiabio 2 e@m‘[bns@§¢h€f tHatctlitﬁur product of

auxi liary ar‘tﬁh@fhyl%‘pré;%ﬂétoroé]ﬁce%ld\hftﬂ \éﬂw%ﬁg tr%]xide ro%] g]%e hl—?t urBae lof e

fl ame retardant resent i nvention

pol yur et hanePF¥Hi% aRac!rdigs i By fﬁag%/f@@(ﬁ@rier@ﬁéng 6_hig, \ﬂ'lddlhe glighalie or

obt ai ned by Gynlea[mheﬁceam of istdigthylgnecgiydad Bnd wfa@:b%@:dt&efafﬂ?&lgfdehbﬁwe is
pol yest er poél%(J flof the invention for producing rigid polyurethane
po

foans or rigi yi socyanurate foanms. To produce the rigid
pol yuret?ﬂane foans by the process of the invention, use is nmade 30

of , in addi tihoghet @rnbdi\ﬁméﬁloé!fem@eﬁl@éérﬁq{i\re%ﬁ&f:'d( 'pﬁly&ﬂ%ry %E:Bf\?é] c@o\}uﬁfﬁj\ Has a

theformatlv ts nown

fol | owi ng defe%'?%'PEaﬁ‘EQngatﬁF &\?Pd?ga”d as 'Pﬁfé‘sf?rﬁl?%e%%é‘moéw%ﬁl?ﬂqura polyel ge)
nmodi fi ed or Jewing agohojiosalityofgatatar thon areguiido alis yded! i c,

35cycl oal i phatic, araliphatic and preferably aromatic pol yfuncti onal

|socyana1t es _Iknown ]p r se. . .
0 prepare the polyester polyols of the invention, the organic, e.g. aliphatic and

preferably aromatic, polycarboxylic acids and/or derivatives and polyhydric alcohols are
polycondensed. in the absence of catalysts or preferably in the presence of
esterification catalysts, advantageously in an atmosphere of inert gas, e.g. nitrogen,
carbon monoxide, helium, argon, etc., in the melt at temperatures of from 150 to
20 280°C, preferably from 180 to 260°C, optionally under reduced pressure, to the desired
acid number which is advantageously less than 10, preferably less than 2. In a
preferred embodiment, the esterification mixture is polycondensed at the
abovementioned temperatures to an acid number of from 80 to 20, preferably from 40
to 20, under atmospheric pressure and subsequently under a pressure of less than
25 500 mbar, preferably from 40 to 400 mbar. Possible esterification catalysts are, for
example, iron, cadmium, cobalt, lead, zinc, antimony, magnesium, titanium and tin
catalysts in the form of metals, metal oxides or metal saits. However, the
polycondensation can aiso be carried out in the liquid phase in the presence of diluents
and/or entrainers such as, benzene, toluene, xylene or chlorobenzene in order to distill
30 off the water of condensation as an azeotrope.

To prepare the polyester polyols, the organic polycarboxylic acids and/or derivatives
and polyhydric alcohols are advantageously polycondensed in a molar ratio of 1:1-2.1,
preferably 1:1.05-2.0. )

35
The polyester polyols obtained preferably have a functionality of from 1.8 to 4, in
particular from 2 to 3, and a molecular weight of from 300 to 3000, preferably from 400



9 al kyl eneradi cal , e. g. dodecanel, 12-di i socyanat e, 2-et hyl t et r anet hyl ene
1, 4-dii socyanate, 2-m

et hyl pent anet hyl enel, 5-di i socyanate, tetranet hyl ene 1, 4-di i socyanat e,
and preferably hexanethylene 1,6-cliisocyanate; cycloaliphatic

di i socyanates such as cycl ohexane 1, 3- %pd 1, 4-dii socyanate and al so
any mxtures of 5 these isoners,

1-i socyanat Gp 3030 id ikl = | at omet hyl cycl ohexane (1PD1),
hexahydr ot ol yl ene éﬁﬁPg§n9¥§?%?5??§§§@anate and al so the
correspondi ng i somer m xtures, dicycl ohexyl nethane 4,4'-, 2,2'- and
2, 4" -cliisodyanareferet ealbedinteht of ahe eB@RRACIMENtcRORY pBlyXitr BSIyaNgr the

preferably i i . socyanat es, such as

ol yi ene 3, 4 R4 focttd SRELRIABAAR, P Fr L85 BLGuRL I, Mooty muparer
mi xt ures,® ditfHeh$! et hane 4,4 -, 2,4'- and 2,2' -diisocyanate and the
correspondi ng i somer m xtures, mxtures of diphenyl methane 4,4'- and
2,2'-diisoc ] nyl pol ynet hyl ene | yi socyanat es, m xtures
of di phenyl me ﬁé‘rﬁgo'r%@%%‘?en;?lﬁagogﬁ& s 'p-r?fFF@gEérQH'é‘f”&”%%au foams.

pol yphenyl pol ynet hyl ene pol yi socyanates (crude MDI) and m xtures of

yphen ol _ 1) an |
Eéi’y?so%aﬁ“‘?é’iﬂzgﬂﬁ“?ﬂ? e Py o ORI, ARG ot

mi xtures® PrEFETTRY dii socyanat es and pol yi socyanates are tolyl ene
di i socyanate (TDI), diphenyl nmethane diisocyanate (MDl) and in

particular m xtyres; i : Li.socyanat e and
pol yphenyl enepol ymtt%sﬁr?}g@%%@@gﬁoﬁ%g%ﬂﬁg% '.QCP’%“EI\‘)_E) e PVDL) .
Use is frequently dC8oRE8Wodified pol yfunctional isocyanates,
ij: e. pr odu;:t S vm:jlc hat &raet @ﬁ@bﬂﬁcﬁp@%s@ﬂ%ﬂb@l@ccdrﬁiﬂ&%ﬁ_@ irﬁr@ntﬂfnggni c

i i socyamat es - i nat.es. a s which nmay be
ment i ong are 3?| s%rgtfgr%{g 8@8%%§F§Irrur@87 ?ﬁi?%eg%ﬁﬁ&‘ﬁes conprising ester,
urea, biuret, &Pl opwHenraleat leagtivoe ppliittiero! arsitn phleastahe furiheetahmnad

carbamat e and/ or unliRgaeleastaWd roups whicl 8fereRANE &ogvdéé'r@fs r{}faﬁét@ ence 1s
gi ven to using I£)ol erﬁI‘I(ﬁ I\ﬁl for gr Qduci n I‘I%I d ,po? ur et hane
foanms. Suitabl e f urPHEIM 8} 62X £af Chalh pgprderpndlanerenslifiespar ed, for
exanpl e, from ofr.garst teadl arertbmviyd agensici ds having from 2 to 12 carbon

atonms, ppeferally ak|RBBAHGal ic acids having 4-6 carbon
atons, and pol yhydri¢ al cghg%lﬁ@%%%%dr ably diols, having from2 35 to

12 carbon at ol prRBiEHypileast gpe further sixiamIRsH onsidasst omadditieeand

di carboxyl i ¢ aci.ds catienall atlesst anphame figgami ¢ acid, glutaric acid,

adi pic acid, suberic acid, azelaic acid, sebacic acid,

decanedi carboxylic acid, maleic acid, fumaric acid, phthalic acid,

i sopht hal i c THRi Bresaet tieespen hirther audvidesTigicdi poiyupetigre cfoams dand arigide

used ei Pher polyisocyanurate foams which can be obtained by the process of the invention, and

also the use of the polyester polyols of the invention for producing rigid polyurethane
foams or rigid polyisocyanurate foams.

To produce the rigid polyurethane foams by the process of the invention, use is made
30 of, in addition to the above-described specific polyester polyols, the formative

components which are known per se, about which the following details may be
provided.

Possible organic and/or modified organic polyisocyanates A) are the aliphatic,

35  cycloaliphatic, araliphatic and preferably aromatic polyfunctional isocyanates known
per se.

Specific examples are: alkylene diisocyanates having from 4 to 12 carbon atoms in the



10 individually or in adm xture with one another. It is also possible
to use the correspondi ng di carboxylic acid derivatives, e.g.

di carboxylic esters of alcohols having from1l to 4 carbon atons or

di carboxylic anhydrides, in place of the free dicarboxylic acids.
Preference is given to using dicarboxylic acid m xtures of succinic,
glutaric and 5 adipic acid in weight ratYos of, for exanple, 20-35:

35-50: 20-3 el n er%é[' CLH¢CU?JQHQ(! FieaCquZ- ocgg%g%ed%cﬂ%ngd“?ﬁ?ﬁ

pol yhydric a art I"ar "di ol s,
gI ycoI 1, 2-1 Td"aocsaq@t%pan%memylpeaﬁame&wwene By5-gitsskyanated- bueteaeethpkne

5- pent anedi @Jduso]:yﬁwamxaﬁ@dpﬁl‘erab'ly 1&@%&@%‘%0'1 6-Als¥&BRAL; cycloaliphatic
iven to_usin

trlnethylolp e thri ence g
et hanedi ol , @5?‘%%“‘9’ 513 O i’ﬁnﬁt‘g 509 4 anecglp%qyanﬁe §"‘g€'ﬁ? AR Adypres of
1, 6- hexari%dufbﬁseorlsqme@.ur1e1somnﬁo-3lmsmatwsmcymmtmauhmymahmanae@pm
particul ar rﬂékhh*fcﬁ—cﬁol?lfané 244-b'dh@@61-'d@.ocyé|na§e R& té\&?%é"coﬁ@%:iondlag isomer

1, 6- hexanedi th | t L C? SO '%0@ fo use po éester
from | act ondQXUEESy . digyqalsxying ?B‘ﬁe Aor ZRrdr Ry &BW‘!@“@ eadnds a|S@ ghe
co- hydr oxyca&plﬁasmrdmgd lsctﬁert mlxtuaéssoambssnefdraalyt Oaperielc CAkeRpariatdy H&E

of pol yet herpqagdow %r%te@ sd’t‘iﬂ' (@ﬂé:hepﬁ gPaRed D) Wgten%rgc{] %dsc%%ﬁsBB%dmg

exanpl e 1from one nor e ne oxi des having rom

atons ind héS%W‘?(yl’@ﬁéreﬁad‘i"@ﬁ”ywﬁ@ﬁ‘?oﬁb% p%ﬂym@ﬂ@ zag-disonsnalg ankalthe
rr:s'lt( al gydr oxdottesponeing.  BowlEt Mmiktuies;} asrsxtulr@s hygstr oeﬁpﬁéwn@irﬁeﬁlgkahu _Mepa
al koxi des t or potassi um et hoxi de or

pot assi um i ?d%rdg%&gé%éﬁrgs Q’@QP %fe%’fs" @n\ﬁhy nﬁopzﬁ?@isf)?@ﬁa%? atMrBLEE oAk
starter nol ciRfleaYiBGiignes?.Ag Brontmd tH2'glisqeyeiatesalahg palypiredylalynbethylene
reactive hyquyaﬁa@gs(cru@é I\JW[ %ﬂ&'nﬁlﬂhfbsﬁﬂld‘m Mgf"‘éh@ 'ibl)"l'éﬂen&hsb?;yﬁnﬁtes

aci ds, non ent a fluoride

bl cachi - eal Lo OAL ¢BPAEES ShaGPaRRE aeR MR Ui TGO o rne form
exanpl e, tetaf #igjrdnisitesan, 1, 3- propyl ene oxide, 1,2- or 25

2, 3-butyl ene oxide, styrene oxide and preferably ethylene oxide and
1, 2- propyl er]:e fo The al kyl ene oxj des can be used individually,

al t er nat el y AEH CQ'éSQFWa@F &89 nPQlyigpeyanates eprer telens keilsesvanatei déb!),

gr e propyl endiphexylcethane disdryareste (BIRI)dand Wi b?ﬂ@iﬁrt mm&@r opﬁlﬁﬁ&{yﬁﬂéiﬁane
ei ng gisgen st art.er
exarrgl gébmatoq'&c?%ﬁ%%ﬁéh? gék@ﬁ?{){gﬁ)‘?%@mf@%yae E?J%'ﬁ"cé{%”aé‘iﬁcz?ﬁ!rre”&ci\@?’ or

adi pic acid, "ﬂyflbu ‘halic acid and terepht halic acid, aliphatic and
aronatic, unsubstituted or N-monoal Kyl -, N, N-di al kyl - and

ek Y R SRR B bt BRI Panat BT
di al kyl - subﬂ@ pbtamdd:tthegn@ihraanﬂq@ of drganivy disoetanatasiand/or polyisocyanates.

tri et hylogneteghraEs N&hi §5rr111 3pPr diam
1, 4- but yl enedi g?ﬁ ne, L. bg ﬂ@é{tio‘ﬁ@& 'li[% dp&c@"aﬁas Shdior polyisocyanates

1, 6- hexanet FIMEHEH eﬁe“reﬁhQMteﬁg%‘?hé‘ﬁi’tﬁe@fbﬂ@mde 2isacyapyrgte, uretdione,
2, 6- t ol uenedadamat amitbrdirethane goups: and 2, 2' - di am nodi phenyl net hane.
11 Further possible starter nol ecul es are: al kanol am nes such as

et hanol am ne, N-net hyl et hanol am ne and N- et hyl et hanol am ne,

di al kanol ani%#8s PagiHRr seiaieasthdndlivan ke, usignpelymer $afeol @aiduinganigid
N- et hyl doet palyoleftinBfozad tri al kanol am nes, such as tri et hanol am ne,
and anmoni a. Preference is given to using 5 dihydric or polyhydric

al cohol s such as ethanediol, 1,2- and 1, 3-propanediol, diethylene
glycol, di pl&b'ﬁ%ﬂl*éﬁmlwmeﬁte& palyblst @nesh dle, pﬂepﬁrehefoarwdrnple. fighy eajplc,

trimethyl ol RiceRRRfic d%ﬁi@tl"%eih bk E% 12%9|er ta‘?dmsa%fieférﬁﬁlgf %ﬁ&atic dichSxylic

pol yet her pol% %a Qﬁp % erab ?/%Pf') goxg| ene

functi onal i 5924 5P SRHCRIMS AEHP VI?VG’"BBEEHIEPW ﬁr%%rablvéal%ha\ﬁmmmmz

to 5 an@5noltedicatbonatogis, prafdrably 3D 6 @adoR Qtony: %@s"@@bwaifbb%c%s

to 2000 and akd) BaLtahfpr: &%cdifi@ BedO Gt TRRP: adllg%ratcp B! acm! azelaic acid,
sebacic acid, decanedicarboxylic acid, maleic acid, fumaric acid, phthalic acid,
isophthalic acid and terephthalic acid. The dicarboxylic acids can be used sither



Possi bl e hydroxyl -conpri sing pol yacetals are, for exanple, the

conpounds whi ch can be prepared fromglycols such as diethyl ene
glycol, triethylene glycol,

4, 4" - di hydr oxyet hoxydi phenyl di net hyl met hane, hexanedi ol and

f or mal dehyde. Suitabl e pol yacetal s can also be prepared by

pol yneri zation of cyclic acetals. Possi APe - hydroxyl conpri sing

pol ycar bonat,ﬁ&"aﬁﬁ%t BPSTI‘? é?ifm&tnr% Wﬁﬂe %Wgthe 5% % 'C[Ponggﬁe%? oyse the

prepared, for exa reac Iols suc as 1,
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gl y(r:] ol Ior Tdorit etio deddntydnestemg byﬁi@brbui(wlb aﬁlhﬁ\mﬁés ¢r@bia@é‘6f 8 fre- diearboxylic
i phenyl carhona e.or
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and ani no alqlcﬂoﬁ%?%e agﬂ%ﬁogr o] 95 AeLoragg "P!aba'eroﬁﬂ?%t glkgolp J 47 awirpediol,

can be prepdh %ﬁemtamm hé.Celieamadioit i1difetcpaldictt higcerdld tHokygberdpank ngwn
nmet hods. Merdely be y a cy kyl atign
of polyo aI Kk L)ene ?1' Bﬁégq?r?% s‘%\ﬁsggﬁeﬁ%( Hergjf gifgﬁg%}ﬁl &aﬂ\%%%é/ gfycgf

nitrite rfle%' @0 2%5 -Pgaigyediol 1. ﬁ@eﬁ%ﬂeﬁiohw @V?%Qﬁﬂrﬁl ateeshivoneitthe wiolsf
Eoljyoxyal I cyh@rmengml yiol ?pammutaar anmirsesor oammmuﬁadeﬂlot he1 %Qﬁtﬁrﬁé‘cﬁ‘olofand
ydrogen an

f oans can bgl %rﬁ%’%}%@ 'SHSI%S&%H%%DAS’&)B(%% é°§¥e-£ 5#8;5’%15 (?F}S%dg{ffﬂl,@é’?%‘e@-ég

However, thé REAAGAR @fhyéwavwr@wwse gco-BYYPXYTRRIOE 20id,

opti onal ly, m xtures thereof can prove to be advantageous for

dif t h ti har d
oxt entler® ol GEoCRBUER o RERE ooy Gsd gt oot sy o) ivenare prapared
havi ng nol edy |kapwma§md§ fof exapepde frhmroné0D mqve efiglead byidés kavirgOirdr 2300
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et hyl ene oxi de and/or 1, 2-propyl ene oxide and t he abovenentlone

diols and/or triols as starter nol ecul es. Possi bl e further conpounds
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parti ar 056 WAITCH

reactive towar nat e grou are in have
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gl oa

producing the ri yur et ey are advant ageously used
in an anount of fromO to 20% by weight, preferably fromO0.5 to 5% by
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bl owi ng agent h as | ow bo n roca
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2,4’- and 2,2'-diamincdiphenylmethane.



15 fl uoronet hane, difluoronpthane, trifluoronethane, difluoroethane,
tetrafl uoroet hane, chlorodifl uoroethanes,
1,1-dichloro-2,2,2-trifluoroethane, 2,2-dichloro-2-fluoroethane and
hept af | uor opropane. M xtures of these lowboiling Iiquids with one
anot her and/or with other substituted or unsubstituted hydrocarbons
can al so be used. Organic carboxylic acilys such as fornmic acid,
acetic acid, i o P o) i i.d rboxyl -conprisin
conpounds ar%&eglat ﬁossﬁﬂeagfarerﬂgpljr@%@rl%n%gé'i ?ﬁgﬁ?}éﬁ%?% Eu%cﬁn(jlsmﬁn%@? ﬁam%e,
formc aci d, NEWWESECRIRG mePf ank-ethyiethsnglamineuordidkansiasdnes, such  as
di clhl gr of | uatietbarutemsise, al m}mmmﬁariomﬁm sf @nﬂ mmb%ﬁplg_%tﬁahggﬁg,fe, and
cycl ohexane Aure . two_of these Wi ng .agents,
e.g. mxtur é@ag‘?‘%'ﬁ% %E&a%sgﬁ'géblgﬁ%%%ygh@d ?W'Q?W?'e'gre encd is diven {0 using
chl or odi f udlibiEe RaPRyIYHEC alcefipisoiuch 25 gthatkdidlub2-cardhiadrpropackdiptdieihgbiey
wat er. The kjiyeei, GirayRnk Fhase 1 giduiiedsP iQr | Yl

in the pol y% @g%ﬁggrﬁﬁnt ?'y?e. B+Q - E+F+Gﬁwf:ﬁxﬁ§%5€'% er(?l,nt%’lrrngtjhg@ dré(p\‘iaﬁtg,
a static m Xer X '§9 Y YFESPoani ng 30 of the pol yol conponent.
It is usual for water or formc acid to be fully or partially

di ssol ved i nrHehgoipghatObolFNTPGE [ bl.ow nt_.fo
exanpl e pent a%ef Eﬁd OE)'[II onal | ?thbﬂgﬂrglg%wggﬁéo@ﬂoﬁé h%&%nnqggg\[%ﬁ%qa(y&i ﬁ{g
agent to %he AHERBYIORY2 \fhand ingerticulsr fama2 i and metecurbwpiohis atfeame 309 to
bl owi ng agerinofi préfarabiyfoed300stof2000mAd h@adBiabyornabg it 1o0pr ef er abl y
from1l to 30% by weight, particularly preferably from1.5 to 20% by
wei ght, in each case based on the sumof the conponents B) to G. 14
I1f water serfirdBenRguigblg Rakethes @atyolsiare ipslymeemeriipd poleitien ptigols, lpeeferably

formative comfopapsthdd)polydlspih Garisitr t1Rdsel=880 Bn Stytdhe230dRY AMRARie which
based on|5th ion of water ‘can ge

i . onent. B)l. The addi.t ]
combi ned “wi ?‘ﬁé ?{?gg'lﬁg\é’?dﬁ'gﬂﬁ%&%??{&?‘)’% %fﬁ%’?f’”ﬂ@@nﬁ%fea%%?fﬁ ly mixtures of
5Cat al ysts Gjyrerseand aarylprititueionin @ weight gitid op by 20etChiarie: 900 argerals|@ frohn
particul ar, 70QupeHHsoMHMaddoRag! i MeCbileRleRtidd pAh OBl dis kg
conmpounds conpri sing, reacti ye hydr ogen atons, 1 n particular ki c!r oxyr]
groups, of %%ﬁ%loﬁ?usahdt Bt %/%ﬁ‘fﬁ gd/inche fiefman Ratepl iguRild, 11n3R4, fiRed
or nonnodi f 668 (g813/30A7BAaB.aBE 8513, 528(1I9B), i1$ 528 IEBORAE432) aHE Q 102337
Fri ot hyiam nas 37 nd Ao TEAIRER PR SEIBIE BRRn WSS, or oxample
di cycl ohexy PREEIGES PRI dragit A% tRe)LEfEnes 6RyipEginghound tert-amino groups andfor
bi s( Nth- di metetyrhingizsoetartd p{aad:e@ ruﬁufnys;ﬁcamah%ta@ﬁ ﬂ@rﬁrp@ylﬁba{g BR weight,
m: &EJIE\I err? { 'fb?% rar@? ﬁr%f'ne?l' 05%%%5%%@ ee{ngea’re %‘éscc\(igecg rPoerX xanrn?:(ef)inoEFI’-%eO'l'[ 752
NN N N - t G5 4TOBPBL USHh AT HA0Hend DE-A32 31 497.
N, N, N , M5-t etranet hyl hexane- 1, 6- di an ne,

pent amet hyl di. et hyl enetri am ne, di hyl pi perazine, = ]

N- di met hyl agikﬁgfé‘%lﬂ‘ﬁ}’?ﬁt‘%élf’w{#n e pi’[;gtﬁ‘a?/ IR famiigsed) iedividually or in the form
1- azabi cycl of miguegothanean blisd-ioi abadi witc kel gralt. pdiRsiRNRIYoIBABIC BlyEdhsH
al kanol am n S W=y ] tri,l sopropanaol am pe,
N ot hy | i ofEnS A ety it AR es. bR eRle B arSRlES
di met hyl ani ABPHRGNAINEr POWRMINGS.di m et hyl am i noet hoxy) et hanol , 20

N, N , N'30ri s(di al kyl am noal kyl ) hexahydrotri azi nes, e.qg.

N, N, N-tri . i . - S- h triazipe, and _

N et hyt enel e bVeRTLBABNARY bl el S8V Bhandé B8 pompoteris wiicean
zinc chl ori 8@ Prefagatifrenatobigele supl apdisthyieablgjycoi, rietaline ghyeoh 4atsdihiytroxy-
di octoat e, &inBxgiigHeRybinRUGMEnARI HaidHakib] bhd rShid-Rhfie SRd I?'sp%gfragétgls

particular, mxtures of tertiary amnes apd organic tin sa

al so suitabf& %(15%B%BFePﬁ@P%HQQ@F%f'@TBBPéWE‘i%Ce ®: anidines such as

2, 3-di mébhyl-3, 4,5, 6-tetrahydropyrim dine, tetraal kyl anmoni um

hydroxi des pygdbidBydrEkyi-80mRbraH A ERE b ERREY el deyr 11 tbgé f(nor\L%tpaelr se which
can be prepared, for example, by reacting diols such as 1,3-propanediol,
1,4-butanediol andfor 1,6-hexanediol, diethylene glycol, triethylene glycol or



If, during foamng, a relatively |arge polyi socyanate excess is used,
further suitable catalysts for the trinmerization reaction of the
excess NCO groups with one another are: catalysts which form

i socyanurate groups, for exanple ammniumsalts or alkali netal 15
salts either alone or in conbination with tertiary am nes.

| socyanurate formation |eads to flane-r&3istant Pl R foans which are

const  uot ) o SRS gt @ine B8 e hefitinintal piihngesaltorits

fol | owi ng, tAR&heWERE-pol yur et hanes will also include the foam class of
PIR foans. 5Further information regar di ng the abovenenti oned and
further star erials . b ound in . the technical |iterature,
for exanpl e -It? Ig‘? E)"afr?rﬂgjﬁﬁﬁg‘?#e’ 385 GRETRIP) thepBiegipminaRth dineacagandppsales
Verl ag M2ni @Ibtalnﬁdefmmpolybasic 2atdraied adi/or Ediirated caiB&Gic &Qﬂﬁoaamuyba&é’s
10Fur t her auﬁérbb@édcﬁﬁo!?ﬂ&%@rsaﬁd%é& 'a\ﬁ@l%r ﬂ%s&ﬂ&eQ%[R@%ﬁgo}éoiQ%ﬂg%‘%

the reaction &hﬁ‘i{ ‘i?;“ ro ucin he r| ane f
Mention may P9 ?3@3&9 °§°5§09’P&E%¥3§E@qsve subst ances, foam
stabilizers, cell regulators, fillers, dyes, pignents, flane

retardants, | VBB ok AR f I | act eri.ost

subst ances. §1u§glé>gsp% %ﬁﬂe} ga&%ﬁ%% gg? |b\% %agg# gﬁ%‘g@gar Qe tion Rﬁﬁygther
conpound® wieAISsBY \keowe methodioneriionz mey oie afadehby svayr of eyampleent des
anld may al S(Eymaﬂ@laﬁ@bb@pdm&yﬂ%#b%lyﬂ@ énﬁ%uﬁ@qheﬁtﬁy%beﬁ&.oﬁfof %ﬂ@nltn!e
-pol ymer s. fiers suc

t he” sodi um S&H sqo 2 %‘?gf hesdﬁftfag? n}ﬂlné%%f"h‘f”ﬁpu ”yoart‘ﬂ'yd%yaéWJF”&I RQyols
sal ts of fatitp agtinesrgmmenigin iespregenge otiysitdggh ani natalybie iDE 12 15 373).

di et hanol am ne st ear at e di et hanol ami ne ricinoleate, 20 salts of

sul f oni acbﬂs | kts EEt al or mE}lmmni umsalts of

dodecyl &s(i9 [Foﬂ?%ur?) AN ASHRE KA et nefREEd ubsinsi haliciegtendrrs and/or
ricinol ei c aisdinkersain). Stiewsivi, ey additionhof abain idxexdsre - ersysihikars 6ﬂ&)ptlonally,
copol yners apdu@ gh%gégﬁgc‘[aaﬂog%gs | gxag ntaSE&%WAraFn%ﬂf@gk I?ephe %anical

et hoxyl at ed fatté al paraftfin ol cast or
ricinol ei c GLPERES, eraf‘da@;}’afd@assms 1] ‘ii‘é%‘ﬁ’ﬁ'ts aifor cepsalinkers useciguhadeoofs

such as par afols arsiforftrédid yavitiy rﬁd)lé@ll@lvﬁelgrﬂsiofdédmﬁé}w@ bbéﬁrélﬂ%ﬁ&%%o 14180

b d |
1 vor oarRant ranesiBe ot &aahY, BfofRic Ao Rt G airBite i ohring
t he emul si f iPflg Zad® i th, Pteffﬁabilél ﬂFOFBt ﬁut‘ﬂt UPe cahadr oztomey esg. abihylieré nglytdie
foam The surfmegarraiol, Ve GHLEHAAEIES- ahe ﬁréwc@ie@%ﬁéﬁ‘ed faﬁe‘ﬂ?ﬁéﬁéu&bém

corponent B Ph A ot Bhe MareDB5oF B3 ex et R BIR(R1yeosy-

in particul ghybiydrdcoinohegtribisl $ushsas dr2-1 NS, Elibydromycyclaegams, Glydeeol and
i norganbg f lr|nlle§ﬁﬁolpl‘66éﬁg %&bﬂ%%&tﬁér Vi %nt h\gﬁﬂogﬁtcbﬁ?n&%e Qéliplgﬁl ent S%es

for IﬂpfOVIEg &Ha3|on havi o

etc., which ?eé’ R’h@ lepg oxidlg. af@ﬁﬁd ?‘P@Pélﬁ&ﬁ‘rﬁﬁlé% agd dhe .ah@vagmmned diols
fillers suchnderisolsiacetater mblewled.s, for 35 exanpl e sheet silicates
such as antigorite, serpentine, hornblendes, anphiboles, chrisotile
and talc, netal oxides such as kaolin, alum num oxides, titanium

oxi des and PP&#pleRirines comiquans §B) hayingsaldénshiwecgratps, whish ateereactive toward
i nor gange ptsgemb@ S@cmaaﬁgcacdraaamwolﬁmyaﬂébéﬁ %rﬁ@%ﬁdhn% é%éc‘hf’& g

al so glass SO {éerﬁrencels[? | h Bﬂﬂ'}ﬂaOIn |nac
al uni num si [5 %yaqng and Coftedt PRESY'Rs St 8?8 WAIe V%G‘f"?é’tré“%[ﬁde%qt’ﬂﬁ]%‘éﬁhs
si | i cat e angelegted fmmt ameng ehidgreyips, 8H goubs, i wsoups NRHA Igtoups GlidasH-acid

wol | ast oni t@muﬁ?teagbﬁfdll%éro 1 in particular glass fibers of various
| ength, which may be coated wth a size. Possible 5 organic fillers

are, for exanple: carbon, nelam ne, rosin, cyclopentadi enyl resins
and gras$ plilcyaieesteadls,areslitetd atlrmsterefsltllitﬁécﬁ,ard)@ﬁ 8Y8dd6r producing the rigid

pol yacryl onpbifirbfand Rla¥h! fe) ARE aaRRINESF usth RELS arl%%an of o8 £ 85d: by

weight, preferably from 0.5 to 5% by weight, based on the weight of the cormponent B).



25 possi ble to use phosphates or phosphonates, e.g. diethyl

et hanephosphonate (DEEP), triethyl phosphate (TEP), dinethyl

propyl phosphonat e (DMPP), di phenyl cresyl phosphate (DPK) and ot hers.
Apart fromthe abovementioned flame retardants, it is possible to use
inorganic or 30 organic flane retardants such as red phosphorus,
preparations conprising red phosphorus, 131 um num oxi de hydrate

antinony tri hat al ci um
Sul fate, exp%“ﬁra @“@*g (558 o d T RS ol 5T Bae e, olice
nel ami ne, orP'ffe ‘@"g‘% ongic ﬁC@’a@t’tdy mmfefsl thergofr Epenedearnt svith dsogyaraberpriipsn
ggl yplhos Ehattesrom @arfehadidsiee arﬁuﬂ 1rontel @5&' &fYforfk f]a%![dséeﬁfﬂ&h df&rd@{mﬁnb#'}e
pol yphos raphi te and/ or lonal 'y
aromatic oﬁﬁ@i (?dedr"3 rsrﬁ-\‘ é’iégt[ﬁﬁk'f’ ’C? OW'P%FHE"Hg il H?ﬁ’r@"'ﬂ’%éﬁgr"??@ﬁﬁs can
resi stantd  bE7ugadefSastalje yahf/sl@ah Hewving apeiSodny Irq\mdsg mhichodretihert fidvedras the
retardants rB?@Hrh@ Hﬁi@lrﬁe@%ﬁ%n%rffed%o@%ﬁ&%ﬂ%g afd) ha\}é'“!ﬁhhg?mhg %@'W%(PB
regardi ng the fa oy e d ot her cust'omary auxi | cP
additi ves nay°6& %’ogﬁ h@ F‘E‘&?ﬁ‘?ﬁ%ﬂ PrEssBe.at thal they vepasiap | undendhe
monogr aph b)ﬁoudltlbnsﬁzfmlmedMeand délyeddifieri &a&ronm@ﬁnpﬁ@ Mréeérslaqdi(ﬁl \Miﬁlish can
XVI, Pol yur qﬂé@% béD G’sreg%r&ﬁﬁggeﬁzsuch@{s ﬁﬁa‘ng,&?eﬁc t?-\I;'?r.=lsntt]aenresan]d 1sopen?ane

1964 or, Kunst st o ure
Hanser - V& | &8 erl@ﬁhll 'Eﬂ“s“\ﬂl @Hﬁﬁreslféft” BeTANEneNcEPRantaNe, N1BEGIcsand sOBEane

10 To pr odgfaﬂdtdnmanegwﬂ:loamlarywﬁch%&y&]@@éﬁar@{anﬁjm cyw%aéh&%rhéré@uch as
organi ¢ an i i sogyanat es

pol yest er po %Hﬁg tht%he ?r??/%ﬁrﬁ? % ﬁ%o%eﬁt RS %%ey%t%grethvg ethyl
and/ or furt HF@ ng oA satexyhyteh andhres methyidasmate, wimefhy upalatsharchethyleacetate
reactive towatd Har@ehasat ﬂ?dr@éhi'b&%“é?!&ﬁ' l¥ Ghahylede*t GRS @E‘r%r%tnono_

crossli nllger EI) %ﬁl amount s that t he equi va
CoTe oo balnr GO re Pty Fdvpeee ABSAE: SanTopraane
reactive hy@hbg&iiﬂuameﬂtaneﬁ titfedicluonoehi atrfluBloethan, O (3, 2-giBibioy2- @or@étﬂar@

to G is 1-Gnd hegfaﬁuc%ﬁrgbéhel M%g@reé o st Tqupt?tﬁltngg:t} ‘gé v%th %{‘ﬁ eangtébgr Sﬂ‘%{”

rigid pol yure hane oams are vanta eous
process, forfax4 BRItUtRO, RE UppulSR! ?ﬁ Qwrﬂr%%%‘@r@afbrﬁlspow piseds Grganic

t echni que, |carbopﬁn antdsZQmihoa&dorl’mé &sid, fa@étrceé(@ﬂmb)%h@%@' lricholR deid and
Cont i nueys %Qﬁbkﬁ%tlhgﬁsuﬁcc}n?bguéﬁ@grteaso a >%lt]ure to suitable conveyor

belts for producing SO custo ?l The starting conponents
are mxed at a tenperature of from15 to 90C, preferably from 20 to

ol d 25 or, Pparicoos 2ie ! Ohth 2 | vere N e
ors 01 e eABlIBloe oY Hlon BicTBRGeRis B beriangt Farcers and midines dresh
accormodat eSyelohexaesend orixtuses tofiraé ledet dvangf these blasvirignajentd, e, ahmt@es e
carriedogut W%h%ﬂhc%él%e%’nermmur%g %f S&H[érﬁ%ﬁuo%m%h%@ "I98 %850 2.

The nold te eratglre I s advant a eous from prefe
from 30 to PHEORAMDSapdeRtiopgllyaYaten om 40 to 60C. 30 The r| gid
pol yuret hane foans produced by the process of the invention have a

d t f 0 / 2 nd

par t1 cul ar ??%%@‘# foetly *P e CTEEY of phli§ MsEahe i 1 Bl Giiegent
i |l ustrated(y Bt*ﬁeEth(F*dW Yy s ifrpilecsd vid a satihwixexismmediselp héfpresteamingg
to illusor abemepctrwr moa@@wt Sit u&hﬂ fbrnMEt@F bptbrﬁgl&dadld‘ td]ge"f@l}fl SE bR aly

i ntended as i on t he i.nventi.on
d%sJ;rvéCH in the po@rol c:omponen n8 the pehyswal blowing “agent (for example

pentane) and optionally the remainder of the chemical blowing agent to be introduced
‘on-ling”.

35 The amount of blowing agent or blowing agent mixture used is from 1 to 45% by
weight, preferably from 1 to 30% by weight, particularly preferably from 1.5 to 20% by
weight, in each case based on the sum of the components B) to G).



18 Various polyesterols were prepared: General nethod for preparing

t he polyester polyol 5 The dicarboxylic acid, the fatty acid of the
fat derivative, the aliphatic or cycloaliphatic diol or alkoxyl ates

t hereof and the higher-functional polyol were introduced into a 4
liter round-bottom flask equi pped with a mechanical stirrer, a
thermoneter and a distillation colum af#l also a nitrogen inlet tube.

After additipon of 300 of titanium 10 trabutyl ate as catal yst,
Che- i xtur e | S8t PSSR AHEVRR 28 | 5 BAGEb AR 9 bevsIneiv saserancehe)
bei ng di sti lih ed agfolnicafritoim®8 s 5%. by Meigitebasiet on theforrastivieedmpuiheratB) 4tk
nbar. This ¢ (LRl L | -
Co¥fBgn & DALY EHIRIBnp R LAY é%s%%f%e%%[oﬁg %Pfégé‘/ﬁgr%boeld.

Ceneral nethod for the am ne-catalyze eparation o

(pol yetherol in (d) 15of claim1l) A 9601 pressure reactor provided

Wi lt _hdst i dr5r le_r(.‘,atg:ﬂmska‘g) beai forgpraautingodia figid paesthad o giei, 9§ pdicular,
solid an [ C ene oxides and al so ..
facilities fcgw??lﬁlﬁéo h@ﬁfsgﬁn@p An#gré%geeﬁtl’é;ﬁ Gggrg/éailjﬂ?ncgw%qum&@naw%
by heating t82@gehydragenatemys, Jopeticulaniyerasyl geips19@omgorsnt B) s@deptionally

strengt h aquBaiip thebidaio] Mo hemmyEiicl RiReyRatkstd)e reactor was
made inert with nitrogen three tines. The stirrer was started and the

reactor was heated to 120C. 354.0 kg of ethyl ene oxide were
subsequélft | Yt iveadypriggeaus(ibniseitabicrohsseinae Gatdydharipr exdimpls tertiare ahinen

e oo g PR SO R S50 5
Thi s gave 4@%?%1}"')?@’0% PAYBE: h'?;f?lm dipeinylaminggthly sibebi fhigddimedmdamino-
hydr oxyl numbayb@eangNK@tidmepbainsi toy2wethﬂm&rpalblir%‘ﬁCW@&]@heﬁyfmorphplige,
36,5 g of QP uRENCRRORET GIersaERE 1\ ) one Ot St EECGIR ey
worked Up pohyét NeletrameiwibexanerLgdiaming gpgrtamethyidisthvienayinming, oxdinokthgs
ha\éi ng an g]ﬁip‘ewnMei, Oma{ji{rteﬂwyﬁfnl@e&mbip’égbdijvd,r ox%édimz?tﬁmﬁi%é&ta{??ﬁﬁ-é%a@%g
v alyers ROt g Bhiadl i Ao RS B0l oS
pol yest er p&H§iblas Heethgnaaminey wittoproparoleraine, N-methyldiethanolamine and N-ethyl-
diethanolamine, dimethylaminoethanol, 2-{N,N-dimethylaminoethoxy)ethanol,
20 N,N',N"-tris(dialkylaminoalky)hexahydrotriazines, e.g.  N,N',N"-tris(dimethylamino-
propyl)-s-hexahydrotriazine, and triethylenediamine. However, metal salts such as
iron(ll} chloride, zinc chloride, lead octoate and preferably tin salts such as tin
dioctoate, tin diethylhexoate and dibutyltin dilaurate and also, in particular, mixtures of
tertiary amines and organic tin salts are also suitable.
25
Further possible catalysts are: amidines such as 2,3-dimethyl-3.4,5,6-tetra-
hydropyrimidine, tetraalkylammonium hydroxides such as tetramethylammonium
hydroxide, alkali metal hydroxides such as sodium hydroxide and alkali metal alkoxides
such as sodium methoxide and potassium isopropoxide and also alkali metai salts of
30 long-chain fatty acids having from 10 to 20 carbon atoms and optionally lateral OH
groups. Preference is given to using from 0.001 to 5% by weight, in particular from 0.05
to 2% by weight, of catalyst or catalyst combination, based on the weight of the
component B). It is also possible to allow the reactions to proceed without catalysis. In
this case, the catalytic activity of amine-initiated polyols is exploited.

35
If, during foaming, a relatively large polyisocyanate excess is used, further suitable

catalysts for the trimerization reaction of the excess NCO groups with one another are:
catalysts which form isocyanurate groups, for example ammonium salts or alkali metal



pol yesterol having an OH functionality of 2.49 and a hydroxyl nunber
of 241 nmg 19 KOH g. Conparative exanple 2 601.99 of terephthalic
acid, 352.9 g of soybean oil, 461.4 g of diethylene glycol and 5
814.3 g of a worked up pol yether al cohol A based on glycerol and
et hyl ene oxi de having an OH functionali té of 3 and a hydroxyl number
of 540 ng KOH g and prepared using KoH dat al ysis were used, with the
gener al net hesdfs eidirer plospar inmgmbinetiqrolithestiiary amihgto Isobginngtemphaicndeads
This gave a tpabyesbastaht FIRYdRG vﬂﬁbh@ﬁebk@%&&m?ﬂ@éd iﬁYno‘&Eﬁrigl'n R Br

I f. 249 0 Canpar.ative exanple. . 29 of
ter epnt hal | ey m SRR e oioh e RS oS8 b 1 e
gl ycol and f?@?‘w:éhe tgmppeEEhansS YR Slee insluda thedhem claspeiiB feams.
trimethyl ol propane and ethyl ene 15 oxide having an OH functi onal bt_ly
R e

d r pdiey Bungdn rihe degiinisale terattie.s aaxamalep BLiysstoféraatibuehy Mominan VOH
pol yester pol®y rige daginisy a
funct i onal | tRoiytketfark) yaChishsby Vemayy buikADEN®, 6 GriaiiQi%qiths 1066,
Comparative @ggﬁéqgﬁZM.B g of terephthalic acid, 54.6 g of olelcC

i

acid, 218.9 yl ene glycol and 162.1 g of an unneutralized
pol yet her al cohol A based on glycerol and ethyl ene oxi de having an OH

' ' A ] nd .prepar ed
L7 0 Ao o R B
preparing tHE P g fe v _PBIN "BERRY feam- dYerdion Thaysbeymade 2f, 2fop lexsmple,
product whi clurfade-aative esubstahdesatdaan s@bilité’t@,t lﬁi{*réb@?ﬁo\;ﬂﬁiﬁﬁje%’h %@,S%igngts,

1. a ng.t.0 / -
of T o oot T eldanS; ARG pAEREL AR S baeiGiisRbsigrane

glycol and 907.8 g of a polyether alcohol C based on glycerol and
et hyl eneisoxirdgsibRvduic@BctiVll slibfigided ad, i by eﬁmﬁh,adgﬁp?uﬁﬁé%ﬂéy LeY %gi

r preparin
pol yet her ol TaaaSéatfh S aritl i denceo osulsplegaire#getes tonee
pol yest er patryeilrehefithe pelwpkrsy Mdntiofimhay baweda ofoby el leru@stieng sadh 4H
functional i tiye Sddiugn 4P EaBonNCEM4LL PUFRRY aQks 4R L aIlY stgatty £lis with
amines, e.g. diethylamine oleate, diethanolamine stearate, diethanolamine ricinoleate,
20  salts of sulfonic acids, e.g. alkali metal or ammonium salts of dodecylbenzenesulfonic
or dinaphthylmethanedisulfonic acid and ricinoleic acid; foam stabilizers such as
siloxane-oxyalkylene copolymers and other organopolysiloxanes, ethoxylated
alkylphenols, ethoxylated fatty alcohols, paraffin cils, castor oil esters or ricinoleic
esters, Turkey red oil and peanut oil, and cell regulators such as paraffins, fatty
25 alcohols and dimethylpolysiloxanés. The above-described oligomeric acrylates having
polyoxyalkylene and fluoroalkane radicals as side groups are also suitable for
improving the emulsifying action, the cell structure andfor for stabilizing the foam. The
surface-active substances are usually employed in amounts of from 0.01 to 10% by
weight, based on 100% by weight of the component B).
30
For the purposes of the present invention, fillers, in particular reinforcing fillers, are the
customary organic and inorganic fillers, reinforcing materiais, weighting agents, agents
for improving the abrasion behavior in paints, coating compositions, etc., which are
known per se. Specific examples are: inorganic fillers such as siliceous minerals, for
35 example sheet silicates such as antigorite, serpentine, hornblendes, amphiboles,
chrisotile and tale, metal oxides such as kaolin, aluminum oxides, fitanium oxides and
iran oxides, metal salts, such as chalk, barite and inorganic pigments such as cadmium



Exanpl e 2 according to the invention 601.9 g of terephthalic acid,
352.9 g of soybean oil, 461.4 g of diethylene glycol and 814.3 g of a
pol yet her al cohol C based on glycerol and ethyl ene oxi de having an OH
5 functionality of 3 and a hydroxyl nunber of 540 nmg KO+ g and
prepared by the general method for preparing the pol yetherol were
used, wth the general nethod for prepaflng the pol yester pol yol

I Thi . | yest erol having an OH functionality of
2%8%%"5’#@&% H S 6 388 GlsS atpy eleiion iy iuen [0 Usigg keolin (China
functional i tOJaWi;ﬁiMrmnyh siioatb end Cogredtitates) of BEMIM soifge aenblufaiual $ifdate arid
t he prepar atdlébnnélﬁrat Qﬁd Eﬁ@tetl},[ fﬁ IFFIMGI%%%L&)HP ﬁ%lb%ﬁ%@‘éﬁ&?xg@ Le

1 2.49 241 % ne oxi de neu Ize
Conpar at i ve W%H%rgags $ibarg 024.@ ious length, which may be coated with a size. Possible
5 organic flllers are, for example: carbon, melamine, rosin, cyclopentadieny! resins and

graft polymers and also celiulose fibers, polyamide, polyacrylonitrile, polyurethane,
polyester fibers based on aromatic and/or aliphatic dicarboxylic esters and in particular
carbon fibers.

10 The inorganic and organic fillers can be used individually or as mixtures and are
advantageously added to the reaction mixture in amounts of from 0.5 to 50% by weight,
preferably from 1 to 40% by weight, based on the weight of the components A} to C),
although the content of mats, nonwovens and woven fabrics of natural and synthetic
fibers can reach values of up to 80% by weight.

15
As flame retardants 1), it is generally possible to use the flame retardants known from
the prior art. Suitable flame retardants are, for example, unincorporatable brominated
substances, brominated esters, brominated ethers (Ixol) or brominated alcohols such
as dibromoneopentyl alcohol, tribromoneopentyl alcohol and PHT-4-diol and also

20  chlorinated phosphates such as fris(2-chloroethyl) phosphate, tris(2-chloropropyl)
phosphate, tris(1,3-dichloropropyl) phosphate, tricresyl phosphate, tris(2,3-dibromo-
propyl) phosphate,  tetrakis(2-chloroethyl)  ethylenediphosphate, dimethyl
methanephosphonate, disthyl diethanolaminomethylphosphonate and also commercial
halogen-comprising flame retardant polyols. As further liquid flame retardants, it is

25 possible to use phosphates or phosphonates, e.g. diethyl ethanephosphonate (DEEP),
triethylphosphate (TEP), dimethyl propylphosphonate (DMPP), diphenyl cresyl
phosphate (DPK) and others.

Apart from the abovementioned flame retardants, it is possible to use inorganic or

30 organic flame retardants such as red phosphorus, preparations comprising red
phosphorus, aluminum oxide hydrate, antimony trioxide, arsenic oxide, ammonium
polyphosphate and calcium sulfate, expandable graphite or cyanuric acid derivatives
such as melamine, or mixtures of at least two flame retardants, e.g. ammonium
polyphosphates and melamine and optionally maize starch or ammonium

35  polyphosphate, melamine and expandable graphite andfor optionally aromatic
polyesters for making the rigid polyurethane foams flame resistant.

In general, it has been found to be advantageous to use from 5 to 150% by weight,



A; glycerol

and et hyl ene oxi de neutralized KOH 2640 Conparative

exanple 3 2.49 246 B; trinethylolpropane and ethyl ene oxide
neutralized KOH 5086 Exanple 1 according to the invention 2.49 252
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preferably from 10 to 100% by weight, of the flame retardants mentioned, based on the
component B).

Further information regarding the abovementioned other customary auxiliaries and
additives may be found in the technical literature, for example the monograph by
J.H. 8aunders and K.C. Frisch “High Polymers” Volume XV, Polyurethanes, Parts 1
and 2, Interscience Publishers 1962 and 1964, or Kunststoff-Handbuch, Polyurethane,
Volume VII, Hanser-Verlag, Munich, Vienna, 1st and 2nd Editions, 1966 and 1983,

To produce the rigid polyurethane foams of the invention, the organic and/or modified
organic polyisocyanates A), the specific polyester polyols B) of the invention and
optionally polyetherols and/or further corripounds D) having at least two groups which
are reactive toward isocyanates and optionally chain extenders and/or crosslinkers E)
are reacted in such amounts that the equivalence ratio of NCO groups of the
polyisocyanates A) to the sum of the reactive hydrogen atoms of the components B)
and optionally C} and D) to G) is 1-6:1, preferably 1.1-5:1 and in particular 1.2-3.5:1.

The rigid polyurethane foams are advantageously produced by the one-shot process,
for example by means of the high-pressure or low-pressure technique, in open or
closed molds, for example metallic molds. Continuous application of the reaction
mixture to suitable conveyar belts for producing panels is also customary.

The starting components are mixed at a temperature of from 15 to 90°C, preferably
from 20 to 60°C and in particular from 20 to 35°C, and introduced into the open mold
or, optionally under elevated pressure, ints the closed mold or, in the case of a
continuous workstation, applied to a belt which accommodates the reaction mixture.
Mixing can, as indicated above, be carried out mechanically by means of a stirrer or a
stirring screw. The mold temperature is advantageously from 20 to 110°C, preferably
from 30 to 70°C and in particular from 40 to 60°C.

The rigid polyurethane foams produced by the process of the invention have a density
of from 15 to 300 g/l, preferably from 20 fo 100 g/l and in particular from 25 to 60 gil.

Examples .

The present invention is illustrated by the following examples, with the examples only
serving to illusirate certain aspects of the invention and in no way being intended as a
fimitation of the scope of the invention.
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of liberated being distilled off continuously. The reaction is carried out at 400 mbar. This
gives a polyestero! having an acid number of <1 mg KOH/g.

General method for the amine-catalyzed preparation of a polyetherol {polyetherot in (d)
18 of claim 1)

A 9601 pressure reactor provided with stirrer, jacket heating and cooling, metering
facilities for solid and liquid substances including alkylene oxides and also facilities for
introduction of nitrogen and a vacuum system was dried by heating to 80°C. 145.4 kg
20 of glycerol and 1000 g of a 50% strength aqueous imidazole solution were added and
the reactor was made inert with nitrogen three times. The stirrer was started and the
reactor was heated to 120°C. 354.0 kg of ethylene oxide were subsequently metered in
(initial pressure: 2.5 bar). After a reaction time of 1.5 hours at 120°C, the remaining
pressure was released and the mixture was stripped under reduced pressure for
25 30 minutes. This gave 485.3 kg of polyol having the following specifications;

hydroxyl number 527 mg KOH/g
viscosity 275 mPas at 25°C
water content 0.006%

30
Comparative example 1

972.4 g of terephthalic acid, 316.3 g of oleic acid, 447.9 g of diethylene glycol and
907.8 g of a worked up polyether alcohol A based on glycerol and ethylene oxide
35  having an OH functionality of 3 and a hydroxyl number of 540 mg KOH/g and a residuai
alkalinity of <500 mg KOH/g and prepared using KOH catalysis were used, with the
general method for preparing the polyester polyol being employed. This gave a
polyesterol having an OH functionality. of 2.49 and a hydroxyl number of 241 mg
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668.2 g of terephthalic acid, 356.2 g of soybean oil, 501.6 g of diethylene glycol and
718.0 g of a worked up polyether alcohol B based on trimethylolpropane and ethylene

15 oxide having an OH functionality of 3 and.a hydroxyl number of 610 mg KOH/g and
prepared using KOH catalysis were used, with the general method for preparing the
polyester polyol being employed. This gave a polyesterol having an OH functionality of
2.49 and a hydroxyl number of 246 mg KOH/g.

20  Comparative example 4

214.3 g of terephthalic acid, 54.6 g of oleic acid, 218.9g of diethylene glycol and
162.1 g of an unneutralized polyether alcohol A based on glycerol and ethyléne oxide
having an OH functionality of 3 and a hydroxyl number of 540 mg KQOH/g and prepared

25 using KOH catalysis were used, with the general method for preparing the polyester
polyol being employed. This gave a 2-phase product which after neutralization of the
KOH does not give a homogeneous product.

Example 1 according to the invention
30
572.4 g of terephthalic acid, 316.3 g of oleic acid, 447.9g of diethylene glycol and
907.8 g of a polyether alcohol C based on glycerol and ethylene oxide having an OH
functionality of 3 and a hydroxyl number of 540 mg KOH/g and prepared by the general
method for preparing the polystherol were used, with the general method for preparing
35 the polyester polyol being employed. This gave a polyesterol having an OH
functionality of 2.48 and a hydroxyl number of 252 mg KOH/g.



Vi sual assessment good good Processing problemfree problemfree 20
Tabl e 3: Results of the experinents on production of 50 mmthick
sandwi ch el enents by the double belt orocess Polyester polyol:
Conpar ati ve Exanple 2 Exanple 2 according to the invention Visual
assessnment good good Processing problemfree problemfree Tables 2
and 3 show that the rigid polyurethane #8ans produced by the process

of the inventy are cess properties. 25 Furthernore,
170 mm t hi ckrﬂsagﬁ)] wf%:ﬁdoéqll%ﬁtgés)ﬂg\%n:ﬁéﬁproduced by the doubl e belt
process using the systenms. The foam density was set to 38 +/- 1 g/l
at a const am01Eenbhrespttiie atid08520 § oP 8bybeak il Vag 14 g%f bRy IRk @fivcol and

S?g;gp: | o-rl;h%ﬁléﬁbiéi %?H‘g@%@iﬂg@?g%%%%, &n ggxcgr{:f and Sthylene’ xide Qaqligghgn OH
5 functionality of 3 and a hydroxyl number of 540 mg KOH/g and prepared by the general
method for preparing the polyetherol were used, with the general method for preparing
the polyester polyol being employed. This gave a polyesterol having an OH
functionality of 2.49 and a hydroxyl number of 248 mg KOH/g.

10 Table 1;
OH Hydroxyl | PEOL Catalysis Viscosity
functionality | number | component in the 25°C
(mg preparation | (mPa.s)
KOH/g) of the
PEOL
Comparative | 2.49 241 A; glycerol and neutralized | 2500
example 1 ethylene oxide KOH
Comparative 2.49 249 A, glycerol and neutralized | 2640
example 2 ethylene oxide KOH
Comparative 249 246 B; neutralized | 5086
example 3 trimethylolpropane | KOH
and ethylene
oxide

Example 1 2.49 252 C; glycerol and imidazole [ 2200
according to ethylene oxide without
the invention work-up
Example 2 2.49 248 C; glycerol and imidazole | 2500
according to ethylene oxide without
the invention work-up

Table 1 shows that the polyesterols prepared by the process of the invention display no
significant difference from the standard products (comparative examples).

15
Measurement methods

A qualitative assessment of the nature of the surface of the rigid PUR foams was



23 The results are sunmarized in Tables 4 and 5: Table 4:
Results of the experiments on production of 170 nmthick sandw ch
el ements 5 by the double belt process Polyester polyol: Conparative
exanpl e 1 Exanple 1 according to the invention Element thickness
after foam ng 180 nm 180 nm Table 5: Results of the experinments on
production of 170 mmthick sandw ch el effents by the double belt

Pol o r &4l accordin
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Tabl es 4 an&%cé]bfﬁﬁﬁ?sﬁ@g & ¥ri@ffensi onal stability of the

pol yur et hane systemis 10retai ned by the use of the pol yesterol

according t o | tion of rigid polyurethane foans
(Variant 2) %Q%Iﬁ%}gﬁ?ﬁ@%%ﬁc%&gg@t pl ates were produced by the

doubl e bél t process according to the 15 follow ng process for the

producti on qfheapmb@bﬁbimplwasrﬁérmdf@a@ﬂawﬁgé ¥ formatldHe alirHg CYBPALRS.
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Foget her wi L e outd b bl ace tiug: XU The tonty Shes e e tomaeen e

at a const ariUfassvag refaried tofaspbloyaluts® anp dive systéno cosid apabaipecessed in a
conponent  ofprdiis}ré8 manner. If this unsatisfactory behavior was not observed, processing was

10  problem-free.

Thickness

To determine the element thickness after foaming, a sandwich element having a

0.05 mm thick aluminum foil as covering layer material was produced by the double
15 belt process and the element thickness is determined in the middle of the element 5

minutes after production.

Production of rigid polyurethane foams (Variant 1):

20 The isocyanates and the components which are reactive toward isocyanate were
foamed together with the blowing agents, catalysts and all further additives at a
constant mixing ratio of polycl to isocyanate of 100:190.

Polyol component;
25
47.5 parts by weight of polyesterol as per examples or comparative examples
15 parts by weight of polyetherol having an OH number of ~ 490 mg KOH/g
and prepared by polyaddition of propylene oxide onto a
sucrose/glycerol mixture as starter molecule
30 10 parts by weight of polyetherol comprising the ether of ethylene glycol and
ethylene oxide and having a hydroxyl functionality of 2
and a hydroxyl number of 200 mg KOH/g

25 parts by weight of flame retardant trichloroisopropyl phosphate (TCPP)

2.5 parts by weight of stabilizer Niax Silicone L 6635 (silicone-containing
35 stabilizer)

6.5 parts by weight of pentane S 80:20

about 2.3 parts by weight of  water



20 Pol yol conponent: 58 parts by wei ght of polyesterol as Per

Exanpl es or Conparative Exanples 10 parts by wei ght of pol yetherol
conprising the ether of ethylene glycol and 25et hyl ene oxi de having a
hydroxyl functionality of 2 and a hydroxyl nunber of 200 ng KOH g 30
parts by weight of flanme retardant tri sg | or oi sopropyl phosphate
(TCPP) 2 parts by weight ofstabilizer T&fostab B 8443
(silicone-compsrsd Elizer) ks - .24
1.6 parts by V\gi ght{w%féf?%‘r:m c ac?(ﬁgséo u;a?%tﬁ%(%ﬁg@ 8@?’@3‘%@%@@#&
of potassium formate sol ution (389¥€Rs&Hedh by weight in ethylene

gl ycol ) 0. 6 gpauit1. byarsehygiigiifobi sdithethymtibydxpeimmeet hyl ) et her sol ution
(70% by wei ght in 5dipropyl ene glycol) Isocyanate conponent: 170
parts by weight of Lupranat(r) MO 10 50 mmt hi ck sandwi ch el enents
were pr oéucé%%@“att‘h%omﬁmé belt process. The foam density was set to
41 +/- 1 g/l at a constant formic acid content by varying the pentane

tent. Thegfi ' 25 +/- 1.s by . ing th
S oport | on' opL i 5 R aARaBEbe oBini Sl rdf e
di pr opyl ene (GMPbdiaying ayistasity ob aboti 668 mPaér & 25%3) i ndi cat ed, foamed

together. The results of the surface assessnent and the
e . sunmat i z Tables 6 and 7. Table 6: Results of

processahi l i ar, lL.zed i
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accordi ng t Qater content. The fiber time was also set to 25 +/- 1 s by varying the proportion of

dimethyicyclohexylamine.
15 The resuits are summarized in Table 2 and Table 3

Table 2: Results of the experiments on production of 50 mm thick sandwich elerments

by the double belt process

Polyester polyol: Comparative Example 1 Example 1 according to
the invention

Visual assessment good good

Processing probiem-ree problem-free

20  Table 3: Results of the experiments on production of 50 mm thick sandwich elements

by the double belt process

Polyester polyol: Comparative Example 2 Example 2 according to
the invention

Visual assessment good good

Processing problem-free problem-free

Tables 2 and 3 show that the rigid polyurethane foams produced by the process of the
invention retain the good process properties.

25

N Furthermore, 170 mm thick sandwich elements were produced by the double beit
process using the systems. The foam density was set to 38 +/- 1 g/l at a constant
pentane content of 6.5 parts by varying the water content. The fiber time was also set
to 40 +/- 1 s by varying the proportion of dimethylcyclohexylamine.



the invention Visual assessnment good good Processing problemfree
problemfree 20 Table 7: Results of the experinents on production
50 mm thick sandwi ch el ements by the double belt process Polyester
pol yol : Conparative Exanple 2 Exanple 2 according to the invention
Vi sual assessnment good good Processing ﬁéoblen}free probl emfree
Tables 6 and 7 show that the rigid polyiSocyanurate foanms produced
the process of 25 the invention retain the good processing

Propertles. rne results are summarized in Tables 4 and 5:

of

by

Table 4: Results of the experiments on production of 170 mm thick sandwich elements

5 by the double belt process

Polyester polyol: ' Comparative example 1 Example 1 according fo the
invention

Element thickness after 180 mm 180 mm

foaming

Table 5: Results of the experiments on production of 170 mm thick sandwich elements

by the double belt process

Polyester polyol: Comparative Example 2 Example 2 according to

the invention
Element thickness after 182mm 181 mm
foaming

Tables 4 and 5 show that the dimensional stability of the polyurethane system is

10 retained by the use of the polyesterol according to the invention.

Production of rigid polyurethane foams (Variant 2):

Furthermore, test plates were produced by the double belt process according to the

15 following process for the production of a rigid polyurethane foam (Variant 2).

The isocyanates and the components which are reactive toward isocyanate were
foamed together with the blowing agents, catalysts and all further additives at a

constant mixing ratio of polyol component to isocyanate component of 100:170.
20
Polyol component;

58 parts by weight of  polyesterol as per Examples or Comparative Examples

10 parts by weight of  polyetherol comprising the ether of ethylene glycol and
25 ethylene oxide having a hydroxyl functionality of 2 and a

-

hydroxyl number of 200 mg KOH/g
30 parts by weight of  flame retardant trischloroisopropyl phosphate (TCPP)
2 parts by weight of  stabilizer Tegostab B 8443 (silicone-comprising stabilizer)
10 parts by weight of n-pentane




25 formc acid content by varying the pentane content. The fiber tine
was also set to 40 +1- 1 s by varying the proportion of

bi s(2-di met hyl am noethyl) ether (70% by weight in dipropylene
glycol). 5 The results are summarized in Tables 8 and 9: Table 8:
Results of the experiments on productiong, of 170 nm thick sandw ch

el ements by the double belt process Polgéster pol yol : Conparative

exanple 1 Ex rddi ;O & ' tyon El ement thickness
aftglro f oam nﬂ 85935/\#%%%&# Q&%c?al%ﬂfoédtgm%e")os)ql ts OI t he experinents.
on producti 0%0(5’13 siggwﬁ‘ﬂ?ttomn@?t%%'ﬂwf%ﬁ’a@ SRR (§§% iwEermiubbe weipet in
process Pol yebylene glpdol)ol : Conpar ative Exanple 2 Exanple 2 according

to the invengi t hipekn ) 182. nm. 181 mm . .
Tables 8 angé 'g(agrﬁg%v%?ﬁg%c’ft hg&?‘ﬁ@%&rﬁ]&naﬁoe@ﬁg% tﬁg’:{ §oghon ﬁé/"l by weight in
pol yur et fRane syst em can be C¥reRvieaaalgol} he use of the pol yest erol

according to the invention. 15 '
Isocyanate component:

170 parts by weight of Lupranat® M50

10 50 mm thick sandwich elements were produced by the double belt process. The foam
density was set to 41 +/- 1 g/l at a constant formic acid content by varying the pentane
content. The fiber time was also set to 25 +/- 1 s by varying the proportion of bis(2-

dimethylaminoethyl)ether (70% by weight in dipropylene glycol).

15 The components were, as indicated, foamed together. The results of the surface
assessment and the processability are summarized in Tables 6 and 7.

Table 6: Results of the experiments on production of 50 mm thick sandwich elements

by the double belt process

Polyester polyol: Comparative Example 1 Example 1 according to
the invention

Visual assessment good good

Processing problem-free preblem-free

20 ’ .

Table 7: Results of the experiments on production of 50 mm thick sandwich elements

by the double belt process

Polyester polyol: Comparative Example 2 Example 2 according to
the invention

Visual assessment good good

Processing problem-free problem-free

Tables 6 and 7 show that the rigid polyisocyanurate foams produced by the process of
25  the invention retain the good processing properties.

Furthermore, 170 mm thick sandwich elements were produced by the double belt
process using the systems. The foam density was set to 41 +/- 1 g/l at a constant



26 Clains 1. A polyester polyol conprising the esterification product
of a) from10 to 70 nmol % of a di carboxylic acid conposition
-conprising 5 al ) an anpbunt of from50 to 100 nol % based on the

di carboxylic acid conmposition a), of an aromatic dicarboxylic acid or
a mxture of aromatic dicarboxylic acid; a2)an anmount of fromO to
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wherein the aromatic dicarboxylic acid 30al) is sel ect ed fromthe

group Comsi SttabROK: MestiRr @ B d@biifierds be proflldBh Y i 7d SE& ta egQW%%ts
ol yet hyl en al ate ET) htRaHC acl d, ﬁﬂ IC an Il
FPA%) a%d |?D .Iﬁ 8&%8%8';';9['%6 8 Tha Enl yester pol \/r‘p according %ln claim

1 or 2, V\herlktlyestehpolmh phati c, dlamtplaoatblda Eﬁarﬁﬁael g 6E3<)an1pﬁa @@ic@ﬁﬁ@h
fromt he grloup consi sting of al i phati c di carboxyl

i c aCthe invention
Element thickness after 182 mm 181 mm

foaming

Tables 8 and 9 show that the dimensional stability of the polyursthane system can be

retained by the use of the polyesterol according to the invention.
15



having from4 to 6 carbon atons. 27 and/or the fatty acid derivative
b) are selected fromthe group consisting of oleic acid, soybean oi
and rapeseed oil. 5. The pol yester polyol according to any of clains
1 to 4, wherein the aliphatic or 5cycloaliphatic diol having from?2
to 18 carbon atons or al koxylate thereof c) is diethylene glycol. 6.
The pol yester polyol according to any of8clains 1 to 5, wherein the
pol yol g) anggkfee pol yol h) are each selected independently fromthe
group consisting of 10glycerol, trinmethyl ol propane, pentaerythritol,
pol yet hyl ene gl ycol (PEG and m xtures thereof. 7. The pol yester

POl yol ac?:_omdi n?Pt;ﬁblg&@térﬁbly@c@i;ﬁ'ﬁsi%gg‘t@e_?_tﬁrim&(:jrﬁbr@?@é’!@f plol ylol 9) hg_s a
unctionality of grea ) ...The pol yester polyol according
to any of claims 1 Efe’o%rsll;1 1@%@?8%‘)'%?&?@3@?@“@8@% ﬁg@p?ﬁtlo&)cop@r@gg ect ed

from t heSgroup consi séithg o SNEOA of Gomeithipl ©0mani%l haseadegn thie dickazedyiks

and inidazol e derivatives angh Rhihisifsh bfIesenl ot dilhiBoRAk YRR OF -
pol yol according to any of clains erel n_the catal'yst ot her

than an anmine in e) is sel dEFEE ‘Pfr%ﬂﬁ"gtf?gd]@' WicE5Kei sting of KOH,

doubl e netal cyani de @BIVC) aearadyns bisfrom aitdenesl%, 2adéy dhihepmaytesyiRy acid

por ol scoor ding Lo any of Ehekotol fr e Hoplabled BBy scios,

pol yest P pol yol adbolf@ing ©o 3ampI%6s olcoas s mokep fatly peids mngion ety asid

pol yuret hane. 30 12. denfvatiedss for producing rigid polyurethane foans

by reacting c) from 10 to 70 mol% of one or more aliphatic or cycloaliphatic diols

having from 2 to 18 carbon atoms or alkoxylates thereof,

d) from 2 to 50 mol% of a polyether alcohol having a functionality of greater

15 than or equal to 2 and prepared by alkoxylation of a polyol e) having a
functionality of greater than or equal to 2 in the presence of an amine as
catalyst,

e) from 0 1o 45 mol% of a polyether alcohol having a functionality of greater
than or equal to 2 and prepared by alkoxylation of a polyol h) having a

20 functionality of greater than or equal to 2 in the presence of a catalyst
other than an amine,

f) from 0 to 50 mol% of a polyol having a functionality of greater than or
equal to 2 selected from the group consisting of glycerol,
trimethylolpropane, pentaerythritol,

25 where the mol% of components a) to f) add up to 100% and at least 200 mmol
of polyols d} having an OH functionality of greater than or equal to 2, are

reacted per kg of polyester polyol.

2. The polyester polyol according to claim 1, wherein the aromatic dicarboxylic acid
30 al) is selected from the group consisting of terephthalic acid, dimethyl
terephthatate (DMT), polyethylene terephthalate (PET), phthalic acid, phthalic

anhydride (PAR) and isophthalic acid.

3. The polyester polyol according to claim 1 or 2, wherein the aliphatic dicarboxylic
35 acid a2) is selected from the group consisting of aliphatic dicarboxylic acids

having from 4 to 6 carbon atoms.

4, The polyester polyol according to any of claims 1 to 3, wherein the fatty acid



A. at | east one organic and/or nodified organic diisocyanate and/or
pol yi socyanate with B. at |east one pol yester polyol
-according to any of clains 1 to 10, 35C optionally at |east one
further polyester polyol, D. optionally at |east one poryetherol

and/ or at |east one further conpound ha%ng at |l east two groups which
are reactive toward i socyanates, E. optiOnally at |east one chain

extender and/or GingR?tHe Tk amd @tvgtweéﬁ) al‘eeéb?éct np{hgyrélg) gﬁgﬁng SFoldit

| east one catal yst. and al so tional east o
auxiliary and/ or a&ﬁﬁ?‘fyb@@‘ %fh@dlra BHES 8'|’1al I y at | east one flame
retardant. 5 13. A process for preparing a polyester polyol, wherein

a pol yether @l cohgl pfogr}e%telab'c?l @TJrJﬂH%&J Qr&aéf' aYTQfI tcggg\?ﬁ%émtﬂpeaglg%atlc ar

equal to 2 is prepare

functionaity of ?8%{198?“%%@38?9 A ta 18 QE‘TEW ftn@s oF elkendale dierasf c) is
am ne as cat al ystdietthylermryilycal. pol yet her al cohol (e) having a
functionality of greater than or equal to 2 is optionally prepared by
al koxyl ati on of pol h) having a functionality of greater than
or equal to® |nTﬁ‘ﬁé’0é?€§fé?ﬂb@| icordingeto any st clgmudrio S halrerain tenpaiys! ghahd

1;nr)|0(r)p (2)f to 20 g|D| %eﬁfgﬁlybleh pé?b}’é%k:hQ{ele%leﬁoihﬁépeﬁgént@%n;%é( g;@?ocohglsﬁ@ pf
(f) (;1aV|AI g apf u% yCSrr%laH”WG‘H{olpgq @H?EPeWﬁQ}f{nﬂtpl emygthy{egezglam (E’ c@d
fromthe group comstuessithegeadf gl ycerol, trimethyl ol propane,

pentaerythritol, are reacted with from 10 to 70 nol % of a

di car boxyl i ¢, aci osition conprising (al) ) from50 to 100

mol % based ‘on ge@g@a§tgroqegmo| wegEng tE@HYJSE(Fli“inéﬁt‘e &) whesein e plyted has
di car boxylic aC| @ fomctianatityxdf greatedtharymat i ¢ di car boxyl i c acids, (a2)
fromO tyg 50 nol % based on the dicarboxylic acid conmposition (a), of
one or nore ali phatl c dicarboxylic acids and from2 to
30 nol % of &he orl NATIAWEBEE Polvelcaagardingdiooany af elgimsci do denihersin Vs amine

§5a|nd hf rom 1]9 t @atéfstron%d)f t@neel@étedmlfr@n'\a| t'hBth'éL@ OéonQMﬁHgoaJ)f‘ PHRECA
ials having fro ns O her eof
where the nol %ogEj @‘SIPS'&&‘%H@% ? 511 U‘Hi%%'el W?V"@ép@%‘il@@i“&es

and at |east 200 thamwesf. of pol on S (d) haV| ng an OH functionality of
greater gphan or 30equal to 2 are reacted per kg of polyester polyol.

9. The polyester polyol according to any of claims 1 to 8, wherein the catalyst
other than an amine in e} is selected from the group consisting of KOH, double
metal cyanide (DMC) catalysts, carbenes.

25 10. The polyester polyol according to any of claims 1 to 9 having an averagé
functionality of greater than or equal to 2.

1. The use of a polyester polyol according to any of claims 1 to 10 for producing a

polyurethane.
30
12. A process for producing rigid polyurethane foams by reacting
A. at least one organic andfor modified organic diisocyanate and/or
polyisocyanate with
B. atleast one polyester polyol according to any of claims 1 to 10,
35 C. optionally at least one further polyester polyol,

D. optionally at least one polyetherol and/or at least one further compound
having at least two groups which are reactive toward isocyanates,
E. optionally at least one chain extender and/or crosslinker,



14. The process for preparing a polyester polyol according to claim
13, wherein the aromatic dicarboxylic acid (al) ) is selected
fromthe group consisting of terephthalic acid, dinethyl

terepht hal ate (DMI), polyethyl ene terephthal ate 35(PET), phthalic
acid, phthalic anhydride (PSA) and isophthalic acid. 29 of aliphatic
di carboxylic acids having from4 to 6 c&bon atons. 16. The process
for preparing a poFyesteestpat polvingegentli ng to any of clainms 13 to

£ St P e e B
and rapeseed oil . @7. ?héO%S%o%i‘%fF?rber#uﬁr?eéﬁgf‘iﬁ% a%ﬁ%ﬁ“@g@?’@ 4 pol yol
according to any of cPaloEINE least ar flamesietsr¢danthe al i phatic or
cycloaliphatic diol having from?2 to 18 carbon atonms or al koxyl ate

thereof (c) j.s digthylene glycol. 18.The process for preparing a
pol yest er po@ol %E@g‘?ﬁir}?fg"g‘?%”%?pB'We%tP%i?qlb@':Mef%‘ 17, wherein the

Fﬁl yol (Q) _and. t[rg—; poblyether(aigohalr(d) resaig esmhclgi@lhgn}y oMEeRaNRSdrlaqubiIeMis
e group consistin ; opane, .
pentaerythritol, po ﬁg%rﬁ%%%lgs%'agtf%%ﬁ %E‘E@f @A‘%ﬁg??‘tﬂ%@"aﬂ'wg gisgter than
19. The process for Presyate ddn &e prspeca efrenmminots eatdvatdi ng to any of
;:|h ai m; 11;)0t $h18, ewhericea polydnlﬁarlé@bmgl(e)g*)aviﬂgi% fandtibity cf?@?e:aitérl’ha?lfo&%ﬁ@ﬁit@r
an 2. . The procegs. i ri,n yester ol according to
any of claims 13 tof%aféé,%a\}\lﬁé'r%g%‘rﬁdPg@&ggﬁﬁ N@ ?QP@@t(P‘/W?‘”('H)EfF%Ct'O”a“tY
sel ected fromthe gef@gaterdpan arteang tof IMNE@Eesedtef tioptashathed tam ae) |
I m dazol e and i m dazfihe zf@ri vati ves and m xtures thereof. 21.The

process for prepari est e ol yol according to any of clains

13 to 2520, wheréi n#%ﬂgt‘ggé é‘P%P{tB%)H%'%tF%ﬁIFQ&W dhinde in (e) is

sel ected& rom t he growp tcdneobi ofithe pblydtit, alebhokepariet al cyani de ( DMVO)
catal ysts, carbene . b i NQ. yest.er, pol yol
according to any ofo r%rﬁgit%sg@rfgf/fgfasﬁolio‘?[f) Ré‘;ﬁ%%{uﬁgv\%ﬁ?lgf %glfg[r%aéerégﬁ}ggter
pol yol has an aver agftar @@ A spigrtet jrowrthe swup epnsistiae otgly@odqual to 2.

23. A pol yester pol ytimethlylopiopans, peatapheinisietle Ractdagyir ocess of any of
claims 13 10 22. . f6m 10t 70 mol% of a dicarboxylic acid composition comprising
20 (a1) from 50 to 100 mol%, based on the dicarboxylic acid composition {a),
of an aromatic dicarboxylic acid or a mixture of aromatic dicarboxylic acids,
(a2) from 0 to 50 mol%, based on the dicarboxylic acid composition (a), of
one or more aliphatic dicarboxylic acids and
» from 2 to 30 mol% of one or more fatty acids and/or fatty acid derivatives
25 and
» from 10 to 70 mol% of one or more aliphatic or cycloaliphatic diols having
from 2 to 18 carbon atoms or alkoxylates thereof,
where the mol% of components (a) to (f) add up to 100% respectively and at
least 200 mmol of polyols {d) having an OH functionality of greater than or
30 equal to 2 are reacted per kg of polyester polyol.

14.  The process for preparing a polyester polyol according to claim 13, wherein the
aromatic dicarboxylic acid (a1) is selected from the group consisting of
terephthalic acid, dimethyl terephthalate (DMT), polyethylene terephthalate

35 (PET), phthalic acid, phthalic anhydride (PSA) and isophthalic acid.

15. The process for preparing a polyester polyol according to claim 13 or 14,
wherein the aliphatic dicarboxylic acid (a2} is selected from the group consisting



35 24.The use of a polyester polyol which can be prepared by the
process of any of clainms 13 to 22 for producing a pol yurethane.
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15

20

25

30

35

16.

17.

18.

19,

20.

21,

22.

23.

24,

29

of aliphatic dicarboxylic acids having from 4 to 6 carbon atoms.

The process for preparing a polyester polyol according to any of claims 13 to
15, wherein the fatty acid and/or the fatty acid derivative (b) is/are selected from
the group consisting of oleic acid, soybean oil and rapeseed oil.

The process for preparing a polyester polyol according to any of claims 13 to
16, wherein the aliphatic or cycloaliphatic diol having from 2 to 18 carbon atoms
or alkoxylate thereof (c) is diethylene glycol.

The process for preparing a polyester polyol according to any of claims 13 o
17, wherein the polyol (g) and the polyol (h) are each selected independentty
from the group consisting of glycerol, trimethylolpropane, pentaerythritol,
polyethylene glycol (PEG) and mixtures thereof.

The process for preparing a polyester polyol according to any of claims 13 to
18, wherein the polyol g) has a functionality of greater than 2.

The process for preparing a polyester polyol according to any of claims 13 to
19, wherein the amine catalyst in (d) is selected from the group consisting of
DMEOA (dimethylethanolamine), imidazole and imidazole derivatives and
mixtures thereof,

The process for preparing a polyester polyol according to any of claims 13 o
20, wherein the catalyst other than an amine in (e} is selected from the group
consisting of KOH, double metal cyanide (DMC) catalysts, carbenes.

The process for preparing a polyester polyol according to any of claims 13 to
21, wherein the polyester polyol has an average functionality of greater than or
equal to 2.

A polyester polyol which can be prepared by the process of any of claims 13
to 22.

The use of a polyester polyol which can be prepared by the process of any of
claims 13 to 22 for producing a polyurethane.



