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reinforcing agents. It is also possible to react isccyanates with the polyetheresters of the inven-

tion in blends with other polyethers or polyesiers.

35 The polyol component, composed of the propoxylated polyester, possibiy polyether, possibly
unpropoxylated ester, stabilizer, possibly one or more flame retardants, and also possibly fur-
ther additives, includes at least 5% by weight of the propoxylated ester which can be produced
in the invention (preferably more than 10% by weight), and if the system uses no
unpropoxylated ester this amount is preferably more than 10%, particularly preferably more than

40 20%, and specifically more than 30%, based on the entire polyol component.

In the case of preoduction of a polyurethane (PU), the system is generally foamed with an
isocyanate index > 100, specifically > 110, and preferably > 120, and in particular instances



hours. Determ nation of the OH nunber of the reaction product
confirmed the observation that reaction of the propyl ene oxi de was

i nconpl ete. The hydroxyl nunber determ ned was 194 ng KOH g, which
deviated by 44 units fromthe hydroxyl anunber t heoretically expected.
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nunber of 0.5 ng KOH g (determined to DIN EN I SO 2114), which was

used as_co aratlv xanple in the performance tests set out bel ow
35 Exanpy'® h‘re%%@% e of the polyetherester polyols of the
invention: Curing Curing was determ ned by the bolt test. For this,

at vari o5pkg oinrhdlyeterdiaging Bihyiiagy AlmbBeof@a8Reng KOH/g determined to DIN 53240,
30 an acid number of 0.28 mg KOH/g determined to DIN EN 14104, and a functionality of 2.3 were
charged to a 600 L stee! autoclave together with 600 g of imidazole, and heated to 120°C, and
dried at 15 mbar for 30 minutes. 148 kg of propylene oxide were then metered into the reaction
mixture within a period of 90 minutes. Once addition had ended, reaction was continued for
eight hours. Finally, the product was freed from volatile constituents by vacuum dlstﬂlatlon This
35  gave 590 kg of the polyetherester of the invention.

Hydroxyl number (to DIN 53240); 195 mg KOH/g
Acid number (fo DIN EN 14104): 0.15 mg KOH/g
Water value (to DIN 51777): 0.006%

40  Viscosity, 25°C (to DIN 53 018): 5034 mPas



40nents in a pol ystyrene beaker, a tensile/pressure-testing nmachine

was used to force a steel bolt with spherical cap of radius 10 mmto

a depth of 10 nminto the resultant nushroom shaped foam The nmaxi num

force in Nrequired here is a neasure pf the curing of the foam 9
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(silicone-containing stabilizer) 6.5 parts by wei ght of 80:20 pentane
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Counterexample A

156.9 g of a polyesterol having an OH number of 230 mg KOH/g and having an acid number of

30 7.3 mg KOH/g were charged to a 300 mL steel autociave together with 0.07 g of imidazole, and
heated to 130°C, and dried at 15 mbar for 60 minutes. 83.1 g of propylene oxide were then me-
tered into the reaction mixture. After the start of the propylene oxide addition, the pressure rose
continuously until a pressure maximum of 7 bar absolute was reached after two hours. No exo-
thermic reaction was observed during the entire course of the experiment. During the phase of

35  completion of the reaction, the pressure fell only to 5.5 bar absolute, within a period of two
hours. Determination of the OH number of the reaction product confirmed the observation that
reaction of the propylene oxide was incomplete. The hydroxyl number determined was 194 mg
KQH/g, which deviated by 44 units from the hydroxyl number theoretically expected.

40  This example illustrates that the alkoxylation of a polyester having an acid number of > 5 mg
KOH/g does not lead fo the desired product, and that the reaction does not proceed to comple-
tion, because of the deactivation of the alkoxylation catalyst.



| socyanat e conponent: 40 190 parts by wei ght of LupranatO MO 10 The
m xture was then foaned in the | aboratory. Envel ope density was

adj usted here to 38 +/- 1 g/L by varying the water content, at
constant pentane content of 6.5 parts &y weight. Fiber tinme was

nor eove | +/- 1 s by varying the content of

di et hylbgﬁlgia%ﬁ&eei%ameﬁ% Table 1 collates the results, and for
purposes of illustration here the value stated for curing is 5 the
val ue 518iGaelaspalifastarolbesechen pfthalip antsiige aat disthyleas blwcd hayipg ag OH num-
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varyi ngoh R8RS Heldteredddr. CONSstant pentane content of 6.5 parts
by ig}glt. Fi btgr time was em)rre- 15 over adjusted to 25 +/- 1 s by

varyfng the content of dinmethylcycl ohexyl am ne. Table 2 collates the
r esul t sHydroxyl ngmberdtpDIEIMPE of P& NaEREI i n produci ng sandwi ch
el enent ¥isobsitly /A& fieHNIR ¢18): by t hed620 mRasn- bel t process Pol yest er

pol yol : Conparative exanple C Exanple A of the inven- tion Basal

def ect Sc[;n'\\liaarative example B
15

2402 g of a polyestero} based on phthalic anhydride, oleic acid, trimethylolpropane, and
diethylene glycol having an OH number of 240 mg KOH/g and having a viscosity of 8500 mPa*s
at 25°C (Lupraphen® VP2330) were charged to a 5 L steel autoclave together with 3.7 g of im-
idazole, and heated to 130°C, and dried at 15 mbar for 30 minutes. 789 g of ethylene oxide

20  were then metered into the reaction mixture within a period of 300 minutes. Once addition had
ended, reaction was continued for ten hours. Finally, the product was freed from volatile constit-
uents by vacuum distillation. This gave 3000 g of the polyetherester.

Hydroxyl number ({to DIN 53240): 186 mg KOH/g
25  \Viscosity, 25°C (to DIN 53 018): 995 mPas

Comparative example C

4431 g of terephthalic acid, 2002 g of oleic acid, 3397 g of diethylene glycol, and 1228 g are

30 reacted in accordance with a general operating specification for producing a polyesterol. This
gives a polyesterol having an OH functionality of 2.3 and having a hydroxyl number of 244.4 mg
KOH/g (determined toc DIN 53240) and having an acid number of 0.5 mg KOH/g (determined o
DIN EN 1SO 2114), which was used as comparative example in the performance fests set out
below,

35
Examples of the use of the polyetherester polyols of ithe invention:

Curing

Curing was determined by the bolt test. For this, at various junctures aiter mixing of the compo-
40 nents in a polystyrene beaker, a tensile/pressure-testing machine was used to force a steel bolt

with spherical cap of radius 10 mm {o a depth of 10 mm into the resultant mushroom-shaped

foam. The maximum force in N required here is a measure of the curing of the foam.



vi sual assessnment 2.8/ slight defects 0.8 / perfect Table 2 shows
that the quality of the rigid pol yurethane foans produced by the
process of the invention is higher. 25 Sandw ch el enents of thickness
170 mm were al so produced by the tw n-®elt process with the systens

conpri sgngeconRakat i ve exanple 2 and conprising exanple 2 of the
I nventi t n- bel t of 48 +/- 3C. Envel ope density
was - adj 8'?‘(“@3’ @Fga%@eﬁl?dito%}gﬁoat'@2§% ying the water content, at

constant pentane content of 6.5 parts by weight. Fiber tinme was nore-
30 OverA@anitmt ed to 40 +/- 1 s by varying the content of
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(variant 2):
Determination of element thickness
To determine element thickness after the foaming process, the distance in the twin-beit system
is set to 170 mm, and sandwich elements are produced by the twin-belt process with an alumi-
15 num foil thickness of 50 um as outer-layer material, and element thickness is determined in the
middle of the element 5 minutes after production.

Production of rigid polyurethane foams (variant 1}:
Production of rigid polyurethane foams

20
The isocyanate, and also the components reactive toward isocyanate, were foamed with the
blowing agents, catalysts, and all of the other additives, at a constant polyol:isocyanate mixing
ratio of 100:180.

25  Polyol component:

47.5 parts by weight of polyesterol as in exampies or comparative examples
15 parts by weight of polyetherot having an OH number of ~ 480 mg KOH/g, produced by
polyaddition of propylene oxide on a sucrose/glycerol mixture as starter molecule

30 10 parts by weight of polyetherol composed of the ether of ethylene glycol and ethylene oxide
having a hydroxy functionality of 2 and a hydroxy! number of 200 mg KOH/g
25 parts by weight of trischloroisopropyl phosphate (TCPP) flame retardant
2.5 parts by weight of Niax Silicone L 6635 stabilizer (silicone-containing stabiiizer)
6.5 parts by weight of 80:20 pentane S

35 About 2.3 parts by weight of water
1.5 parts by weight of potassium acetate solution (47% by weight in ethylene glycoal)
About 1.1 parts by weight of dimethylcyclohexylamine

Isoccyanate component:
40
190 parts by weight of Lupranat® M50



Test sheets were al so produced by the twi n-belt process using the
foll ow ng production nethod 10for a rigid pol yurethane foam (vari ant
2). The isocyanate, and al so the conponents reactive toward

i socyanate, were foaned with the bl owipg agents, catalysts, and all

of the ' |
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Table 2 collates the resulis.

Table 2 Results of experiments in producing sandwich elements of thickness 50 mm by the
20  twin-belt process

Polyester polyol: Comparative example C Example A of the inven-
fion

Basal defects [%]}/ 2.8 / slight defects 0.8 / perfect

visual assessment

Table 2 shows that the quality of the rigid polyurethane foams produced by the process of the
invention is higher.
25
Sandwich elements of thickness 170 mm were also produced by the twin-belt process with the
systems comprising comparative example 2 and comprising example 2 of the inventicn, at a
twin-belt temperature of 48 +/- 3°C. Envelope density was adjusted here to 37 +/- 1 g/L by vary-
ing the water content, at constant pentane content of 6.5 parts by weight. Fiber time was more-
30 over adjusted to 40 +/- 1 s by varying the content of dimethylcyclohexylamine.

Table 3 collates the resulis:

Table 3: Results of the experiments in producing sandwich elementis of thickness 170 mm by
35  the twin-belt process



187 mm 179 nm Tabl e 4 shows that use of the polyesterol of the
i nvention markedly inproves the dinensional 10stability of the

pol yur et hane system Production of rigid pol yurethane foans (vari ant
3): Polyol component: 15 36 parts by WS ght of poI yesterol as in
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cont ent | foaBing5% by wei ght,| viscosity - 200 nffa*s (25C) 30 Produgti on:
The isocyanate, and al'So the conponents reaciiveé toward isocyanate,

were m (0] Wit he bl vm'n agent cat al

the furtﬁg' %%ﬁw L 159 b orlis bR i ER Bon 13R0) TSroniie Brnsnlional,
m xt ur e SRREMRS teRPlivFrtaane Y8%™of basal area 225 nm x 225 mm where it
was foarred Foam density of 100 g/L and fiber time of 360 sec were
keptscoggh@dple Vvia appropriate adjustment of the anpunt of water and

t he amount of am ne. To produce the reinforced rigid 13 foans,
reaction m xture was charged to the sane box, but this now conprised
seven IEW“%“%T“UEWHWW’QU%@"&%’OS (BERY 2 ber mats from OCV.

Determ nation of penetration tine:

Test sheets were also produced by the twin-belt process using the following production method
10  for arigid polyurethane foam (variant 2).

The isocyanate, and also the components reactive toward isocyanate, were foamed with the
blowing agents, catalysts, and all of the other additives, at a constant polyol:isocyanate mixing
ratio of 100:170.

15

Polyol component;

58 parts by weight of polyesterol as in examples or comparative examples

10 parts by weight of polyetherol composed of the ether of ethylene glycol and ethylene oxide
20  having a hydroxy functionality of 2 and having a hydroxyl number of 200 mg KOH/g

30 parts by weight of trischloroisopropyl phosphate (TCPP) flame retardant

2 parts by weight of stabilizer; Tegostab B 8443 (silicone-containing stabilizer)

10 parts by weight of n-pentane _

1.6 parts by weight of formic acid sciution (85%)
25 2.0 parts by weight of potassium formate solution (36% by weight in ethylene glycol)

0.6 part by weight of bis(2-dimethylaminoethyl) ether solution (70% by weight in dipropylene

glycol)

Isocyanate component:
30
170 parts by weight of Lupranat® M50

The systems were used to produce sandwich elements of thickness 170 mm by the twin-belt
process, using a twin-belf temperature of 57 +/- 3°C. Envelope density was adjusted here to 38
35  +/- 1 g/l by varying the pentane content, at constant formic acid content. Fiber time was moreo-



5 Markings were nade at 5 points on the uppernost glass fiber mat.
The penetration time began as soon as the reaction m xture was poured
onto the 7 layers of glass fiber mats, and it ended as soon as at

| east 4 of the 5 marked points had bectme vi si bl e agai n.

Determ t >
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gl ass fi i pyéqp& ¥#&di st ances of the adjacent glass fiber mats
from one anot her were determ ned. This information was used to

cal cul afTebieHecoliates thgeedlilist ance bet ween the mats, and al so the
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tion
Element thickness after 187 mm 179 mm
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Table 4 shows that use of the polyesterol of the invention markedly improves the dimensional
10  stability of the polyurethane system.

Production of rigid polyurethane foams (variant 3):

Polyol component:
15
36 parts by weight of polyesterol as in examples or comparative examples
30 parts by weight of polyetherol based on sucrose/glycerol having an OH number of 490 mg
KOH/g
15 parts by weight of glycol mixture made of DPG and MPG (1:1)
20 14 parts by weight of polypropylene glycol having an OH number of 104 mg KOH/g
3 parts by weight of glycerol
2 parts by weight of Tegostab B 8462 silicone-containing stabilizer
1.5 paris by weight of water
0.01 part by weight of dimethylcyclohexylamine

25
Isocyanate component:
165 parts by weight of polymeric methylenedipheny! diisccyanate, NCO content ~ 31.5% by
weight, viscosity ~ 200 mPa*s (25°C)

30

Production:

The isocyanate, and also the components reactive toward isocyanate, were mixed together with
the blowing agents, catalysts, and all of the further additives, using an NCO index of 125, and
35  the reaction mixture was poured into a box of basal area 225 mm x 225 mm, where it was
foamed. Foam density of 100 g/L and fiber time of 360 sec were kept constant via appropriate
adjustment of the amount of water and the amount of amine. To produce the reinforced rigid
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16 Table 5:
Comparative | Comparative example 5 Example 4 of the in-
example 4 vention
Polyesterol Ester starter* | Ester starter: Compara- | Ester starter; Synthesis
tive example A= 1:1 example C = 1:1
Viscosity of A component 1400 1230 1250
(mPa*s, at 25°C)
Penetration time, sec 89 96 85
Foam quality good good good
Standard deviation of dis- 0.41 0.31 0.32
tance between mats (cm)
Compressive 0.93/24 n.d. 0.80/24
strength/compressive
modulus of elasticity
(N/mm?)
Tensile strength/tensile 1.0/34 n.d. 1.0/733
modulus of elasticity '
(N/fmm?)
*: Ester starter. Polyesterol based on phthalic anhydride and DEG, OH number 315 mg KOH/g,
viscosity 3000 mPa*s (25°C)
Table 5 shows that alkoxylation makes the A components less viscous and increases the ho-
20 mogeneity of mat distribution in the foam. Only propoxylation leads to the accelerated penetra-
tion times, There is no impairment of mechanical properties here. Production can therefore be
accelerated markedly with propoxylated esters, with a slight improvement in product quality.
Production of a rigid polyurethane foam (variant 4):
25 Polyol component:




1.4 parts by weight of water 10 7 parts by wei ght of n-pentane 1.5
parts by wei ght of potassium acetate solution (47% by weight in

et hyl ene glycol) 0.7 part by weight of am ne catal yst (m xture of
tertiary am nes) |socyanate conponent:1415 About 165 parts by wei ght
of polymeric nethyl enedi phenyl diisocyanate, NCO content - 31.5% by

wei ght, . yiscosity - 50 a*s (25 roduction: 2Q The isocC ,
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t oget henurapari24p i WPM@ ng agents, catalysts, and all of the further
addi t i VERS5 pufs bgweightNEpblvestenst Dhs th¥Rdmpled ot denpeeative icgempiext ur e was

pourd st ol or Bagherdl tRRed 8 soBaf hadmg SDHMIRIHR: b490@sy keAREd.-
Faar e e o an

am ne. 2Gpaihewaght ofCb@BBr ati ve exanpl e 6 Conparative exanple 7
Exanpl e2.5 pafts bl ereighvefMNia0Silidenk Y eG36 siitoriz-dositatrings statillzer *
_Counterqa%%ﬂgg Beyidiiesds exanple D Viscosity of A conpo- nent
(nPgss, at 2ch 2500
parts by weight of n-pentane
1.5 parts by weight of potassium acetate solution {(47% by weight in ethylene glycol)

0.7 part by weight of amine catalyst (mixture of tertiary amines)

Isocyanate component:

15
About 165 parts by weight of polymeric methylenediphenyl diisocyanate, NCO content ~ 31.5%
by weight, viscasity ~ 500 mPa*s (25°C)

Production:

20 The isocyanate, and also the components reactive toward isocyanate, were mixed together with
the blowing agents, catalysts, and all of the further additives, using an NCO index of 190, and
the reaction mixture was poured into a box of basal area 225 mm x 225 mm, where it was
foamed. Foam density of 45 g/L and fiber time of 45 sec were kept constant via appropriate ad-
justment of the amount of water and the amount of amine.

25
Table 6:
Comparative Comparative Example 5 of the
example 6 example 7 invention
Polyesterol 2 Ester starter* | Counterexample | Synthesis example
B D
Viscosity of A compo- 2500 1500 1800
nent (mPa*s, at 25°C)
Bolt test after 5 min 111 116 116
(N)
3-point flexural 0.36 not known 0.37
strength (N/mm?=)
Deflection at break 59 not known 7.1
(mm)




1500 1800 Bolt test after 5 min (N) 111 116 116 3-point fl exural
strength (NNmm®) 0.36 not known 0.37 Deflection at break (nm 5.9 not
known 7.1 15 *: Ester starter: Polyesterol based on phthalic
anhydride, oleic acid, TMP, and DEG @3 nunmber 240 ng KOH g,
viscosity 8500 nPa*s (25C) 5No inpairnent of the hardening process,

mar kEQFéf%?eégia&er FPpaerd beron R onPaiE ey As o FEiT iR, B O i REHumoer
f oam (vatd matk@)/e, Viopelini00 edigse@aie) 22.5 parts by wei ght of
pol yesterol 1 based on terephthalic acid, oleic acid, TMP, and DEG

OH nyInbRE ;4 émﬁ%%aa%gmﬁg Bf&és% B 148 Toat s f?—JssBF?ﬂtléé%ﬁ& s.regks EnihkAsub-

exanpl es co v 12 parts by wei ght of
pol yet h&ﬁc%qé %B'Legﬁ %% fr%ﬁ%%"@ nunber of 190 ng KOH g 40 parts by

wei ght of a m xture of aliphatic phosphoric esters 3 parts by wei ght
of TegoPRtalnctibns Gdid polyuethame daant panam@y.st abi | i zer 3.5 parts by wei ght
of formc acid solution (85% by weight in water)

10  Polyol component:

22.5 parts by weight of polyesterol 1 based on terephthalic acid, oleic acid, TMP, and DEG, OH
number 245 mg KOH/{g
22.5 parts by weight of polyesterol 2 as in examples or comparative examples
15 12 parts by weight of polyethylene glycol having an OH number of 190 mg KOH/g
40 parts by weight of a mixture of aliphatic phosphoric esters
3 paris by weight of Tegostab B §467 silicone-containing stabilizer
3.5 parts by weight of formic acid solution (85% by weight in water)
13 parts by weight of n-pentane
20 2 parts by weight of potassium formate solution (36% by weight in ethylene giycol)
2.2 parts by weight of amine catalyst (mixture of tertiary amines)

Isocyanate component; .

25  About 320 parts by weight of polymeric methylenedipheny! diisocyanate, NCO content ~ 31.5%
by weight, viscosity ~ 500 mPa*s (25°C)

Production:

The isocyanate, and also the components reactive toward isocyanate, were mixed together with
30 the blowing agents, catalysts, and all of the further additives, using an NCO index of 500, and

the reaction mixture was poured into a box of basal area 225 mm x 225 mm, where it was

foamed. Foam density of 40 g/L and fiber time of 50 sec were kept constant via appropriate ad-

justment of the amount of formic acid and the amount of amine.

35 Table7:



13 parts by weight of n-pentane 20 2 parts by wei ght of potassium

formate solution (36% by wei ght

I n ethylene glycol) 2.2 parts by

wei ght of am ne catalyst (mxture of tertiary am nes) | socyanat e
conmponent: 25 About 320 parts by wei ghté of pol yneric
met hyl e nt Q‘l ROA h\l \Anl aht
Vi scosifty - 500 mPars (25C) |PremnweiGex- ThEompa@fimere| anamaleofithe
corrppnénts reactive toward i|socyangée8, wgre nampld St ogef her iwediioBOt he
bl owi ng Fatgg‘f‘é%'fte?ol Latalysts, anglagdloolbstkhe b%ﬂﬁt@i%&ar%ﬂ!@' SYififiesidiBlatthiD
NCO i ndex of 500, and the reacti on m xt urle was goure 0 a box
basal rea 225 mm x 225 pm dwhere it was | density of 40
g/ L and Visensiy of Areoraorsot sed wer e7®&pt const ant59i a appr opri 2489
adj ust MPaﬁi d@tbe°@nmount of [formic acid and the armount|of ami ne. 35
Tabl e 7 Boltit%st cf@W%ﬁ{N)ve ©X- anpldy 8 uonpar at |g/1e ex- arrpl € 98§xarrp| e
6 of thethvenrtten—+elyestenol—2 7arter potyester—Counterexagplte B
Synt hesii& ple D \iscositly of E (‘ommnjen'r (nE' *s, at 25Q) 51%0 350
3-point flexural strength 0.21 0.19 0.24
(N/mm?)
3-point fiexural modulus 26 2.6 3.1
(N/mm?)
Deflection at break {mm) 5.0 55 6.2
*. Starter polyester: Polyesterol based on phthalic anhydride, oleic acid, TMP, and DEG; OH
number 240 mg KOH/g, viscosity 8500 mPa*s (25°C)
Flame height remains identical at high NCO index. Hardening also remains equally goed. Only
5 the propoxylated polyester makes the foam less brittle, as can be seen from the 3-point flexural
data; strength, modulus, and maximum deflection increase.
In summary, the examples therefore reveal that the propoxylation of polyesiers can reduce brit-
tleness and can improve adhesion, surprisingly without impairing other properties, in particular
10 flame retardancy. This advantageous effect occurs only on propoxylation. Analogous
ethoxylation leads to markediy smaller or sometimes adverse effects in the foam.
Examples moreover reveal that the hardening of the foam can be improved, giving elements of
greater dimensional stability,
15

The compatibility of the polyurethane with glass fiber mats is moreover improved, as measured
by accelerated penetration fime for a reaction mixture through layers of glass fiber mats.



450 Bolt test after 4 min (N) 90 91 86 13KzZV (cm 6.7 6.7 6.8 3-point
flexural strength (NNmm2) 0.21 0.19 0.24 3-point flexural nodul us
(NmR2) 2.6 2.6 3.1 Deflection at break (mm 5.0 5.5 6.2 *: Starter
pol yester: Pol yesterol based on phthali’c anhydride, oleic acid, TMP,
and DEQGPaehlslmimber 240 ng KOH g, viscosity 8500 nPa*s (250) Fl ame
hei ght remains identical at high NCO index. Hardening al so remains
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10 2. The process for producing a polyesteretherol according to claim 1, where only propylene

oxide is used.

3. The process for producing a polyesterethero! according to claim 1, where a mixture
made of propylene oxide and ethylene oxide is used.
15
4, The process for producing a polyesteretherol according fo claim 1, where the reaction of
the polyesterol A with propylene oxide or with a mixture made of propylene oxide and
ethylene oxide is carried out at a temperature in the range from 90°C to 160°C.

20 5. The process for producing a polyesteretherol according to any of claims 1 to 4, where
the basic catalyst is an amine compound.

8. The process for producing a polyesteretherol according to any of claims 1 to 5, where
the basic catalyst has been selected from the group consisting of DMEOA
25 {dimethylethanolamine), imidazole and imidazole derivatives, and mixtures made of the
abovementioned.

7. The process for producing a polyesteretherol according to claim 6, where the catalyst is
imidazole.
30
8. The process for producing a polyesteretherol according to any of claims 1 to 7, where
the molar ratio of propylene oxide to the number of OH functions of the polyesterol is
smaller than 100.

35 9. The process for producing a polyesteretherol according to any of claims 1 fo 8, where, to
produce the polyesterol A, at least one compound selected from the group consisting of
PA (phthalic anhydride) and TPA (terephthalic acid) is used.

10. The process for producing a polyesteretherol according fo any of claims 1 to 9, where, 1o
40 produce the polyesterol A, glycerol and/or DEG (diethylene glycol) is used as polyhydric
afeohol.



Exanpl es noreover reveal that the hardening of the foam can be

i nproved, giving elenents of greater dinensional stability. 15 The
conpatibility of the polyurethane with glass fiber mats i s noreover

i nproved, as measured by accel erated pénetration tinme for a reaction
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process for grpgiiesnk &le‘é@{e)’cﬁ%t§?a?l§r@%fdcﬁrad@ﬁ1%61%daéorﬂp‘?{§|ﬁb féweacfaqgaeend
sel ected from he group consisting of aromatic dicarboxylic¢ acid
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pol yest er et h@geardingdestaimagtatl-cl ai m 1, where only propyl ene oxide is
used. 3. The process for producing a polyesteretherol according to
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is used. 15 £ cﬁ%r%ﬁeeﬁ for producing a polyesteretherol according
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oxi de or wit®) a FPRPQYRISHRMIBS SfoUps BRRGIeHEWEE; IsRCYRIFESe e | ene oxide is
carried out (@ a blevimeagentiaedi n the range from 90C to 160C. 20 5. The
process for @}odmgmge@rd@ﬁ{ yRsteretherol according to any of clainms 1

to fg wher e ?a @I yst is an am ne conmpound. 6. The process
for produci ng a po ;7& % &Y%t her ol

according to any of clains 1 to 5,
where the ba®i ¢ dUther ¢4¢1¥ess been sel ected fromthe group consisting
of DMEQA 25(di net hyl et hanol am ne), im dazole and i m dazol e

derivati ves, windté the ddybRste (B #cbEd b BoRRRME M Bh®@A&Mh vidcosily 8t BB QGLHSM
for produci ngyy %Bbq/ ﬁﬁ’%e%% ?Jﬂﬁﬁtﬂ frgrﬁgt%b% E ﬁ‘\ga%l %ﬁﬂnGNcm%E%n &efrom 27

catalyst is | [OCESS
pol 9est er et thE"]é a@c‘ﬁ‘“d?'&fr B?t%?za@%wfggb 7, where t he nol ar

ratio of propyl ene oxide to the nunber of OH functlons of the
pol yest er ol ths compbires m)hamm@@Ebupgﬁea%t;@mwamq@@géna‘téycd@rmﬂ@@I ng a
pol yest er et hey e"f‘&ﬁ% b‘?ﬂuﬁt&w e ’clatirﬂsﬁ";[cpﬁjf“'%e

the pol yester

consi st i ng oto% ﬁ‘?%a}"eg B ﬁﬁ%ﬁa Nﬂhecfeﬁvaéﬂ? ﬁaqq'se?t%e? 459 reving
useé 10. Thea fwefmgbtymﬁatqyrﬂml?e amglyathylehy elyeel (led) H?é\flm makee o1egs agalies than
any of cl ai n0b gimolQand\byioaallytchaid @rieaders €h3) Bed peksibgihg Bodntd\(ba) wiees ble
and/ or DEG (ghe8heH §iRe PhiyEtirdtnbi 18 PahRSoRRterOIYSH) kSgether is from 10 to 80% by
weight, of the polyetherol (b3) is from O to 80% by weight, of the polyethylene glycol (b4)
is from 0 to 25% by weight, and of the chain extender (b5) and crosslinking agent (b6)
30 together is from 0 to 20% by weight, based in each case on the total weight of the
compounds (b) having groups reactive toward isocyanates, where the proportion of the
polyols (b1), (b2), (b3), (b4), (b5), (b6) in the compounds (b) having groups reactive
toward isocyanates is preferably 100% by weight, based on the total weight of the
compounds (b} having groups reactive toward isocyanates, and where the proportion of
35 the polyesteretherol {b1), based on the total weight of the compounds (b) having groups
reactive toward isocyanates, is at least 5% by weight,

the hlowing agent (c) is composed of at least 50% by weight of hydrocarbons,
particularly preferably of at least 50% by weight of cyclopentane, n-pentane, isopentane,
40 or a mixture of these, in particular of at least 50% by weight of n-pentane, based on the
total weight of blowing agent (¢), and the total armount of blowing agent (c), based on the
rigid polyurethane foam is such that the average density achieved in the rigid
polyurethane foam is in the range from 25 to 100 g/L, preferably from 30 to 50 g/L,



al cohol. 18 11. The process for producing a pol yesteretherol
according to any of clains 1 to 10, where, to produce the pol yesterol
A, a fatty acid or a conpound conprising fatty acid is al so used.
512. A pol yesteretherol which can be prifduced by the process of any of
clainms Ito 11. 13. The use, for producing a pol yurethane, of a
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greater thane% a polye ?éne gl ycol (b4) having nolar nmass snall er
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the polyols é #Qs’t%-galﬁl/%i)’ t}a(lwg ﬁguéc%lﬁailg(é?@ss A &g alt[@E & gl b&)Having

oG et gl e

bas e MR s LIS
reactive t oweelgetheratipaneaving a famoméfr@‘ at mespd @ln;bfnavirtﬁ@ \dgcogibt #1&5°C of at
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25 to 100 g/ groups @agy\@otp\ya rgsyangtasds B@f@gtu 100% by weight, based on the total
30 weight of the compounds (b) having groups reactive toward isocyanates, and where the
proportion of the polyesteretherol (b1), based on the total weight of the compounds (b}
having groups reactive foward isocyanaies, is at least 5% by weight,

the total amount of blowing agent (c), based on the rigid polyurethane foam, is such that
35 the density achieved in the rigid polyurethane foam is in the range from 50 to 200 g/L,
preferably from 80 to 120 g/L,

and the additives (e) comprise a reinforcing agent, preferably composed of glass fiber
mats, where the amount used of the reinforcing agent is from 5 to 15% by weight, based
40 on the total weight of {he rigid polyurethane foam inclusive of reinforcing agent.



19 and the flanme retardant (d) preferably conprises at |east one
phosphoric ester, and the proportion of the flane retardant (d) is
fromO to 40% by wei ght, based on the total weight of (b) + (d). 5
15. A rigid pol yurethane foam obtai nabl40 via ni xi ng of (a) isocyanate
(b) conpéundshéase, g pgrdutipg ampelyateihane tovadidy tesdsimaidadras, of(Eohlekvatngol
agent 10(d) c@hidh ¥ah Be pRiabeddstcboting®s ciaflfdli 1 o8 Swhere the prdfi&kiSn bitRe

i socyanate ( i ed on polyneric | _and, has a vi'scosit 25C
of from 100 s%y'g%%‘gﬁl%%sa, J&sgf%\éqnghq,?rﬁ?}wgﬁge%%@@ag% "?'F%é"‘%%@d an
NCO content of from 27 15to 34% by weight, preferably from29 to 32%
by wei ght, the conpounds (b) having groups reactive toward

i socyanates conprise a pol yesteretherol (bl) which can be produced by
the process of any of clains 1 to 11, a polyesterol (b2) having a
functionality of less than or equal to 3, a polyetherol (b3) having
20a functionality of at least 4 and having a viscosity at 25C of at
nost 10 000 nPa*s, a pol yetherol (b4) having a functionality of at
nost 3 and having a viscosity at 25C of at npbst 600 nPa*s, a chain
extender (b5), and optionally a crosslinking agent (b6), where the
proportion of the polyesteretherol (bl) and pol yesterol (b2) together
is from20 to 60% by wei ght, of the polyetherol (b3) is from20 to
50% by wei ght, of the polyetherol 25(b4) is fromO to 30% by wei ght,
of the chain extender (b5) is from5 to 20% by wei ght, and of the
crosslinking agent (b6) is fromO to 10% by wei ght, based in each
case on the total weight of the conpounds (b) having groups reactive
toward i socyanates, where the proportion of the polyols (bl), (b2),
(b3), (b4), (b5), (b6) in the conpounds (b) having groups reactive
toward i socyanates is preferably 100% by wei ght, based on t-he total
30 wei ght of the conpounds (b) having groups reactive toward

i socyanates, and where the proportion of the pol yesteretherol (bl),
based on the total weight of the compounds (b) having groups reactive
toward i socyanates, is at |east 5% by weight, the total anount
of bl owi ng agent (c), based on the rigid polyurethane foam is such
that 35the density achieved in the rigid polyurethane foamis in the
range fromb50 to 200 g/L, preferably from80 to 120 g/L, and
the additives (e) conprise a reinforcing agent, preferably conposed
of glass fiber mats, where the anobunt used of the reinforcing agent
is from5 to 15% by wei ght, based 40on the total weight of the rigid
pol yur et hane foam i nclusive of reinforcing agent. 20 16. The use, for
produci ng a pol yurethane according to claim 14 or 151 of a

pol yest eret herol which can be produced according to clains 1 to 11,
where the production of the pol yurethane uses a polyisocyanate, and
where the isocyanate index is > 100.



