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The thermal conductivity of a substantially closed cell polyurethane rigid foamed

15 material depends to a considerable extent on the type of foaming agent or cell gas
used. Fully halogenated chlorofluorocarbons (CFCs) have proved to be particularly
suitable for this purpose, particularly trichlorofluoromethane (R11), which has a
particularly low thermal conductivity. These substances are chemically inert and non-
toxic. On account of  their high stability, however, fully halogenated
20 chloroﬂtlorocarbons enter the stratosphere, where they contribute to the destruction of
the ozone which is present there due to their chlorine content (Molina, Rowland;

Nature 249 (1974) 810).

As a replacement for chlorofluorocarbons, the use of hydrofluoroalkanes such as R

25 141b (dichlorofluoroethane) as foaming agents has been proposed (US 5 272 183).

The use of partially fluorinated hydrocarbons (hydrofluoroalkanes) as foaming agents,
which still contain at least one carbon-hydrogen bond, has also been proposed (EP 344
537, US 4 931 482). Substances of this class of compounds contain no chlorine atoms
30 and consequently have an ODP value (ozone depletion potential) of zero (by

comparison, R11 has an ODP of 1). Typical representatives of this class of substances
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WO 98/ 55528PCT/ EP98/ 03039 - 2 - are,forexanple,1,1,1,4 ,4
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conductivity i i ch pol yurethane rigid foaned materials having a
simlar, Iomﬁ?ﬁ%&ﬂéﬁﬂkonductivity can be obtai ned even when different

foam ng agent systens are used. 20 Surprisingly, polyol formulations have
now been found which can be foaned using all the aforenentioned repl acenent
subst ances fDepandingr exf theofoamingbages: usd thecpdlpoll fprraylatiopaad @nke modified in

cycl opent ane/i - but ane m xtures, cyclopentane/i-pentane m xtures, R 141b and

R 245 fa, anefdghite PbiainaRpdyyrethane Tigid Seangad: makcaials pf gpapaighlfedovrathermal| s

10 conductivity. Polyol formulations would therefore be desirable which would result in
rigid foamed materials of similar thermal conductivity when different foaming agent
systems are used, without changes in the formulation or changes in the mechanical
equipment parameters for the foaming formulation becoming necessary, which are
disadvantageous for reasons of cost.

15
The object of the present invention was therefore to identify a method of producing
closed cell polyurethane rigid foamed materials of low thermal conductivity, with
which polyurethane rigid foamed materials having a similar, low thermal conductivity
can be obtained even when different foaming agent systems are used.

20
Surprisingly, polyol formulations have now been found which can be foamed using all
the aforementioned replacement substances for chlorofluorocarbons, particularly
cyclopentane, cyclopentane/i-butane mixtures, cyclopentane/i-pentane mixtures,

R 141b and R 245 fa, and which always result in polyurethane rigid foamed materials

25 which have a similar, low thermal conductivity and an outstanding spectrum of
properties, and which are particularly suitable for the insulation of refrigeration and
freezing appliances. This is particularly advantageous for the processor of such
formulations, since on a possible change of foaming agent, e.g. for legal reasons, no
special adaptation of mechanical equipment parameters and no change in stockholding

30 is necessary, and a change of foaming agent can thus be made rapidly and cost-

effectively.
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contai ning ( wel ght” of a pol yet hyl'eéne oxi de/ propyl ene oxi de
pol yet Iser 10pblynrtleas rigid fuamgl tmaddal is @ddinedhby theirsadiasefi on sucrose or
sorbitol, (2) 3 - 40 %by weight of a polyethyl ene oxide/propyl ene oxide
pol yet her of nol ecul ar wei ght 300 - 800 which is based on an aronatic

nmono-, di- o pol % by wei ght of a pol yet hyl ene

oxi de/propyl ene oél%gle}}Es ?H]Ié?q%ggr O%Ttauuﬁgecul ar wei ght 200 - 800 which is
based on an aliphatic nono-, - or polyam ne, 20(4)3 - 40 % by weight of a

| i near pol yet hyl ene OX|de/properne oxi de
(1 40 - 80 % by weight of a polyethylene oxide/propylene oxide polyether

10 ' of molecular weight 300 - 800 which is based on sucrose or sorbitol,

2) 3 - 40 % by weight of a polyethylene oxide/propylene oxide polyether
of molecular weight 300 - 800 which is based on an aromatic mono-,
di- or polyamine,
15
| 3) 3 - 40 % by weight of a polyethylene oxide/propylene oxide polyether
of molecular weight 200 - 800 which is based on an aliphatic mono-,

di- or polyamine,

20 4) 3 - 40 % by weight of a linear polyethylene oxide/propylene oxide
polyether of molecular weight 500 - 1500,

(5) optionally other compounds of molecular weight 150 to 12,500 g/mole
which comprise at least two hydrogen atoms which are reactive
25 towards isocyanates,

©) catalysts,

@) water,

30



pol yet her of nol ecul ar wei ght 500 - 1500, (5) optionally other
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formul ati ons whi ch ar e hydredhlarsdlorticatbons, hryideofluovenarbams, asht ai n a conpound
of nol ecul ar wei ght 300 to 800 g/ nole which conprises at |east two hydrogen
atons which are reactive towards isocyanates. They are obtained by the
addi tion polyneri g)gt i og t?énaﬁir lébfju%}ﬁ SABdARSs avGaRSivek hy! ene oxi de,
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5

with

B. a polyisocyanate which is optionally modified and which has an NCO content
of 20 to 48 % by weight. |
10
Polyol formulations which are used according to the invention contain a compound of
molecular weight 300 to 800 g/mole which comprises at least two hydrogen atoms
which are reactive towards isocyanates. They are obtained by the addition
polymerisation _of alkylene oxides, such as ethylene oxide, propylene oxide, butylene
15 oxide, dodecyl oxide or styrene oxide for example, preferably propylene oxide or
ethylene oxides, with starter compounds. Polyhydric alcohols such as sucrose and
sorbitol, as well as mixtures of these alcohols with water, glycerol, propylene glycol,
ethylene glycol or diethylene glycol, are used as starter compounds. By means of these
polyols which are used according to the invention, the mechanical properties of
20 polyurethane rigid foamed materials which are usually required in practice can be

obtained.

The polyol formulations which are used according to the invention additionally contain
at least one compound which has a molecular weight of 300 to 800 g/mole and which
25 comprises at least two hydrogen atoms which are reactive towards isocyanates. These
compounds are obtained by the addition polymerisation of alkylene oxides, such as
ethylene oxide, propylene oxide, butylene oxide, dodecyl oxide or styrene oxide for
example, preferably propylene oxide or ethylene oxide, with aromatic mono-, di- or
polyamines such as aniline, phenylenediamine, diaminotoluenes (2,3-diaminotoluene,

30 3,4-diaminotoluene, 2,4-diaminotoluene, 2,5-diaminotoluene, 2,6-diaminotoluene or
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In addition, the polyol formulations which are used according to the
i nvention comf&arably Qr(ﬁquf’éﬁﬂded?feet@dﬁﬂfo‘lﬁﬂ# WHithedlinhatc BoRgy, - ATROGSIBI  of
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oxi de, butyl ene oxide, dodecyl oxide or styrene oxide for exanple,
preferably plichghalaminsxi dgetdiancdarnmeend\lmtlué wrt hNzathyldigthreolarping, , Lo~ or

pol yam nes 10 such.as. et hyl ene rrers f hyl.e for
exanpl e di etWQP%lﬁg‘fq‘?IEWan t P§ t"ﬁﬁ’%%@?@?‘? 1)’2 pzht’a tﬂyl e eﬂreila ne),
et hanol am nehex%@ih??c’ﬁ@dhﬁﬁﬁrfée tri et hanol am ne, N— met hyl - or
N- et hyl di et hanol ar ni ne 3- propyl enedi am ne, 1,3- or 1, 4-butyl enedi am ne,
or 1,25, 1,3-, 1,4-, 1,5- or 1,6- hexanethy lened iamne . 15
The polyol formulations which are used according to the invention also contain a
compound which has a molecular weight of 500 to 1500 g/mole and which contains at
least two hydrogen atoms which are reactive towards isocyanates. These are obtained
by the addition polymerisation of alkylene oxides, such as ethylene oxide, propylene
20 oxide, butylene oxide, dodecyl oxide or styrene oxide for example, preferably

propylene oxide or ethylene oxide, with starter compounds such as water, propylene

glycol, ethylene glycol or diethylene glycol.

The catalysts which are customary in polyurethane chemistry can be used in the
25 method according to the invention. Examples of catalysts of this type include:
triethylenediamine, N,N-dimethylcyclohexylamine, tetramethylenediamine, 1-methyl-
4-dimethyl-aminoethylpiperazine, triethylamine, tributylamine, dimethylbenzylamine,
N,N’,N"'-tris-(dimethylaminopropyl)-hexahydrotriazine,dimethylamino-propy!l-
formamide, N,N,N’,N’-tetramethylethylenediamine, N,N,N’ N'-tetramethylbutane-
30 diamine, tetramethylhexanediamine, pentamethyldiethylenetriamine, tetramethyl-

diaminoethyl ether, dimethylpiperazine, 1,2-dimethylimidazole, 1-aza-bicyclo-(3,3,0)-



The polyol fornulations which are used according to the invention also
.contain a conpound which has a nol ecul ar wei ght of 500 to 1500 g/ nole and
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i socyanates. These are obtained by the addition polynerisation of allcylene
oxi des, such as ethyl ene oxide, propylene-20 oxide, butylene oxide,

dodecyl oxide or styrene oxide for exanple, preferably propyl ene oxide or
et hyl ene oxi gi€aneWbish(dh@hjlemimoprapy)ndsa, Neaetmdmorgheline, I¥-ethylromphglines N-,

et hyl ene glycol or diethylene glycol. The catal ysts which are customary in
bl yur et hanecyshbeksmoypdie.d. TEmeti3ha S Sl HEa e e n i ignoheine,

i nvention. ampl es of catal.ysts of S typRe .l ude: ' yl engdi;.am ne,
et o YRRt o BRI onAE ARl anbaihd e
1-met hyl 4- di &E@&Qyélmﬂfﬂeﬂmgmkllﬁthﬁﬁé@ﬁdé,e, tih(I)e4dya Mif{H) ocfdalyteH(Hens1-

di net hyl benzyl amne, N, N, N _ _ o . .

'-tris5(di mehdxph@nicindfr kepsate), -dibutpltin dhiatetate dibasy ltiali drianrayd, adibyipltinr mplgate,
formam de, N,N,N , N -tetranethy | enedi am ne ..

NN N ¢ oSy TR e T N e LR heaadi g, et
pent anet hyl| dh@ﬁl?)éhﬂﬂ&{iﬁﬁm%?d?&qidé, eloufehLbthe, Phauakiik, 86d18h, hydroxide,

di net hyl pi perazine, 1,2-di'nethylim dazole, 1l-aza-bicyclo-(3,3,0)- WO

98/ 55528PCT/ PR 8:ix39 8Pthesebor-simildragaalyds. s- ( di net hyl ami nopr opyl) - ur ea,

N- et hyl nor phol i ne, N-et hyl nor phol i ne, Ncycl ohexyl nor phol i ne , 2,
3-dinethyl-3 ,4 ,5 ,6 , -tetrahydro-pyrimdine , triethanolam ne ,

di et hapol am fi | 1 yl-.gi et ] 3 :

N- ot gDl ot nigis Palyoh dSARIARAR kA 3 usct HEUY mlfof RS e, inyppton
octoate, tinédnkain €300 7.0 parth B ealight, prieferdbly 110aor R0 @artslbp wieydhit] of Watacpdrat e,
dibutyltin dilaurate, dibutyltin nmaleate, dioctyltin diacetate,

tris-(N, N di heéparts-tyniveightrafpplyol sompsngnhidr ot ri azi ne, tetramet hyl anunoni um
hydr oxi de, sodi um acetate, potassium acetate, sodi um hydroxide, or m xtures
of these or simlar catalysts. 10The polyol fornulations which are used in
the met hod aﬁ%ﬁﬁiﬂgn%&% Wbl 12000t GROiALEhtdn Sarel seefedaréh ¢ WRdught ,
preferably 1.0 to 3.0 parts by weight, of water per 100 parts by wei ght of
pol yoll5conporweniristng Hkanes npardgdatly those dompasingidng 3 € atbms,i suchras iigpentane

sel ected fromthe grou :
n—pentaneq n—b?ltane, isobutane, 2,2-dimethylbutane, or cycloalkanes, particularly

cyclopentane or cyclohexane, or hydrochlorofluorocarbons, preferably R 141 b

(dichlorofluoroethane) or hydrofluorocarbons, preferably R 245fa, as well as mixtures

thereof.

20
Examples of the isocyanate component include aromatic polyisocyanates, such as
those described by W. Siefken in Justus Liebigs Annalen der Chemie, 562, pages 75
to 136, for example those of formula

25 QNCO)n,

wherein

n denotes 2 to 4, preferably 2, and
30



15 conprising al kanes, particularly those conprising 4 to 5 C atons, such
.as i-pentane, n-pentane, n-butane, isobutane, 2,2-dinethyl butane, or

cycl oal kanes WQ&¥$558%1 ar | y cycl opent ane or cycl ohexane, or PCT/EP98/03039

hydr ochl or of | uor ocar bons, preferably R 141 b (dichl orofl uoroet hane) or
hydr of | uorocarbons, preferably R 245fa, as-well as mixtures thereof. 20
Exanpl es of the isocyanate conponent include aromatic polyi socyanates, such
as those described by W Siefken in Justus Liebigs Annal en der Chegi e, 562,2
ages 75 to 136, for exanpl e those of fornula 25Q( NCO) n, wherein ndenotes
Ito og4, pref er bol y Q?nﬁﬁdanrgj*f’ﬁﬁtécn dé%“é‘??“a@%ﬁ‘a‘@?@%%?&%bﬂﬁfefw é4p 10,
containing 2 to 1. f ; = At : | plkat,]
hydr ocar bon r adi cg:l at@fgﬁ,t é;Ff]c?é]%lpgatEcghﬂfg?ca&(@f@g%%ll ‘3’“@’@6‘? %db H@: gteg%t,)lyosr an
aromati ¢ hydrocar bori0; attawals, cornhmianomaericd hydroddrbob padikelr abAtxinthet 8 {3.15,
C-atons, e.g. those polyisocyanates which are described in DEéS 28 32 253,
pages P0 to 11. GBHETably\® toplsh -aiemy aprst &@swlmowa@atﬁwmqhwrgdaﬂcmmm
commercially are HeGul Br fanr e.g. toluene 2,4- an

2, 6-di i socyanat e, Bgsb\%e Iﬁais%aﬁégee%%?ttﬁﬂés of these 10 isoners ("TD "),

pol yphenyl pol ynet hyl ene pol yi socyanates, such as those which are produced
by aniline-forml dehyde condensati on and subsequent phosgenation ("crude

MDI "), and " erallsPqhEgaysrasranhich e vigadily avaitabld cormetsaallyi are derpubars,

D1 ur ot or SupEeTEEd: 1 Bd BB ooy Mn CEURRABHE ot "G FalY FHERROTBRE 2., 4

and 2,16- di | sReMeRA"EMY), polyphenylpolymethylene polyisocyanates, such as those which are
produced by aniline-formaldehyde condensation and subsequent phosgenation ("crude
MDI"), and "modified polyisocyanates" which contain carbodiimide groups, urethane
groups, allophanate groups, isocyanurate groups, urea groups or biuret groups.
Modified polyisocyanates which are derived from toluene 2,4- and 2,6-diisocyanate or

15 from 4,4'- and/or 2,4'-diphenylmethane diisocyanate are particularly preferred.

Prepolymers of said isocyanates and organic compounds comprising at least one
hydroxyl group can also be used, for example, polyol or polyester components which

have a molecular weight of 60 to 1400 and which comprise 1 to 4 hydroxyl groups.

20
Paraffins or fatty alcohols or dimethylpolysiloxanes, as well as pigments or colorants,.
stabilisers against the effects of agéing and weathering, plasticisers, and substances
having a fungistatic or bacteriostatic effect, can be used in conjunction, as can fillers
such as barium sulphate, silaceous earth, carbon black or whitening.

25

Other examples of surface-active additives and foam stabilisers, as well as cell
regulators, reaction retarding agents, stabilisers, flame-retardant substances, colorants
and fillers, as well as substances having a fungistatic and bacteriostatic effect, and
details of the method of use and mode of action of these additives, are described in the

30 Kunststoff-Handbuch, Volume VII, edited by Vieweg and Hochtlen, Carl Hanser
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Ver |l ag, Muini For the production of foam foamng is carried out
accor di ng t oF¢dmeing v eietrharid ican be comluetdd so thati the eulding hes arcskulaf strugtuse at
procedure, the reaction m xture is 'hntro ucc(eld into.a noul |.e oul d

d. Suit
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surface. Howgveitioni donsiel dofl inwodiirposufficiemdfosmablbatactibe mimtireliintg thamaaldol i d
skin 10 and a cellular core. In the first-nentioned case, the procedure
accor di ng t osa thet tha\feamedomaicoiakvhic informed st fidls s mavid The procedirsd the

reaction mxture into the |ld so that.the fo fer | i i r med
Thet i1 hEeT Bosieo el R fopiEpleRRB TR ftp YAyt et
I ntroducing ﬁq{egesfsﬂ'zr@plﬁﬁirf @6 lihteRoMb Xt Rould vt RANTOHItBe 1akeN cdse, Nnewessary
for filling the intérior of  the nould with foam In the |atter case, "over-
15changi ng" ¢hmrgihg's isctips eympthyed Ar proeetiure obthis hips is kpewn dram din 31 FidndWs 3
178 490 and U% 85138128211%1'

an .

The method according to the invention is preferably used for foaming the hollow
spaces of refrigeration and freezing appliances. Foamed materials can also of course
20 be produced by block foaming or by the double conveying process which is known in

the art.

The rigid foamed materials which are obtainable according to the invention are
employed in the building trade and for the insulation of long-run heating pipes and

25 containers.

The present invention also relates to the use of the rigid foamed materials produced
according to the invention as an intermediate layer for composite elements and for the
foaming of hollow spaces in the housings of domestic refrigerators.

30



The method according to the invention is preferabl’y used for foanng the -
. hol l.ow spaces of refrigeration and freezing appliances. Foaned material s
can al so of wouwssses280be produced by bl ock foam ng or by the REFUREI8/03039

conveyi ng process which is known in the art. The rigid foaned material s

whi ch are obtainable according to the i m2ntion are enployed in the

buil ding trade and for the insulation of |ong-run heating pipes and
25cont ai ner sThel Rtlowigg @Rimpley saivieow @lpiain rthé anveatiom witboutskmiingt the scopg d
foamed materials produced according to the invention as an internediate
| ayer for cohpgsf.thewsVements and for the foaming of hollow spaces in the
housi ngs of donestic refrigerators. WD 98/55528PCT/ EP98/ 03039 - 9 - The
foll owi ng exanpl es serve to explain the invention, without limting the
scope thereof, however. - 10 - Exanples Raw materials used: 5Polyol A a

pol ypr opyl ene oxi de/ et hyl ene oxi de pol yet her of nol ecul ar wei ght 550, based

on sucrose/ gl ycerol



Pol yol B:a pol ypropyl ene oxi de/ et hyl ene oxi de pol yet her of nol ecul ar wei ght
. 560,. based on a-m xture of 2,3- and 2, 4-di am not ol uene 10 Pol yol C a
pol ypr opyl enwomeisss2spol yet her of nol ecul ar wei ght 540, base®8CHEP98/03039
et hyl enedi am ne Pol yol D:.a pol ypropyl ene oxi de pol yet her of nol ecul ar
wei ght 900, based on 15propyl ene gl ycol - 1&-mi xture according to the
I nvention was prepared from pol yethers A - Din a ratio of 50:25:15:10
(W www) . TEkﬁnE'ext ure was processed, in accardance with the formul ati ons
given in the followng Table, in a HK 270 hi gh-pressure nachi ne 20suppli ed
l(:j)y HeEnFcke at 20C to form polyurethane rigid foanmed materials. catalyst:

I met hyl cycl ghexyl am Bayer AG Leverkusen) silicone stabiliser: a
comer ci al | yﬁ%\\;ﬁqte:r&lgﬁssegil i cone stabiliser supplied by Gol dsclunidt AG
Essen cycl opentane: supplied by Erdol chem e, Dornagen 25i sobutane: supplied

by Linde AG isopentane: supplied by Exxon .
5 Polyol A: a polypropylene oxide/ethylene oxide polyether of molecular weight

550, based on sucrose/glycerol

Polyol B: a polypropylene oxide/ethylene oxide polyether of molecular weight

560, based on a mixture of 2,3~ and 2,4-diaminotoluene

10
Polyol C: a polypropylene oxide polyether of molecular weight 540, based on
ethylenediamine '
Polyol D: a polypropylene oxide polyether of molecular weight 900, based on
15 propylene glycol.
A mixture according to the invention was prepared from polyethers A - D in a ratio of
50:25:15:10 (w:w:w:w). This mixture was processed, in accordance with the
formulations given in the following Table, in a HK 270 high-pressure machine
20 supplied by Hennecke at 20°C to form polyurethane rigid foamed materials.
catalyst: dimethylcyclohexylamine (Bayer AG, Leverkusen)
silicone stabiliser: a commercially available silicone stabiliser supplied by
Goldschmidt AG, Essen
cyclopentane: supplied by Erdolchemie, Dormagen
25 isobutane: supplied by Linde AG

isopentane: supplied by Exxon

R 141b: supplied by Solvay

R 245 fa: supplied by Allied Signal

isocyanate: "polymeric MDI" Desmodur” 44V20 (Bayer AG, Leverkusen).



R 141b:

supplied by Solvay R 245 fa:
"polyneric MII"

supplied by Allied Signal
-Desnodue 44V20 (Bayer AG Leverkusen).

WO

i soc

yanat e:

' 98/ 55528 PCT/ WPOB/BRB39 Exanples 1 to 5 show that when t he p8CY&P9I8/03039
formul ati ons according to the invention are foaned with commercially

avai |l abl e foam ng agents,

practi ce.

art as a | ow core apparent density.

rigid foaned rdderials are al ways obtai ned which
exhi bit outstanding properties which conply w th what
This is achieved w th what

is required in

is recognlsable to one skilled in the

A. a pol yol
oxi de/ pr opyl

g

based on sudg
pol yet hyl ene

= J_L = al TTb J_ /-\ TEt rr (J UI | UUL,I ny

pol yurethane rigid foanmed materials fr Jrﬁ"ﬁﬂﬂkyol@‘afaﬂﬁ Exampleyq| §ragteyja rfaprame
and from foam ng agents and optional ly|from feamng aizds, 5dharacterised in
that the polyurethane rigid foaned material i$ obtained by tlhe reaction of

QIRONEREre CONt aining 10(1)4p -;80 % byooweijghtioof |a ped yet hykgne

ené oxi de pol yet her of nol =cu|2ar vei ght 300 - 8Q0 V\:hl chlis

rsisene giabilisgly pi t ol | (2) 3% 40 % by weight df a? 2

caliyde/ propyl ene oxi de

c-pentane 14

c-pentane/i-butane (80:20) 14

c-pentane/i-pentane (80:20) 14

R141b 31

R 245 fa 28

isocyanate 142 142 142 142 142

surface apparent density (kg/m’) 22.0 21.6 21.0 21.8 24

core apparent density (kg/nv) 32.6 31.5 31.0 31.4 32

thermal conductivity according to DIN

52616-77 (mW/m.K) 20.6 21.4 21.6 18.5 19.9

compressive strength according to DIN 0.15 0.15 0.15 0.13 0.16

52421-84 (MPa) :

dimensional stability according to DIN 0 0 0 0 0

53431-77, 3 hours, -30°C;

change in dimensions in %

Examples 1 to 5 show that when the polyol formulations according to the invention

are foamed with commercially available foaming agents, rigid foamed materials are

always obtained which exhibit outstanding properties which comply with what is

required in practice. This is achieved with what is recognisable to one skilled in the art

as a low core apparent density.




15ppl yet her of nol ecul ar wei ght 300 - 800 which is based on an aronatic
.nnnpr, di - or pol yam ne, (3) 3 - 40 % by wei ght of a polyethyl ene

oxi de/ pr opy| B098gsa8e pol yet her of nol ecul ar wei ght 200 - SEETHHTE43038
based on an 20ali phatic nono-, di- or polyamne, (4) 3 - 40 % by wei ght of
a linear polyethylene oxide/propyl ene oxﬂée pol yet her of nol ecul ar wei ght
500 - 1500, 25(5)optionally other conpounds of nol ecul ar weight 150 to
12,500 g/ nol €ladasch conprise at |east two hydrogen atons which are reactive
t owar ds i socyanat es, (6) catalysts, 30

(7) water, - 13 - (8) foam ng agents fromthe group conprising al kanes,
cycl oal kanes; hydpo I -0 f

optionally ahjuva%ﬂﬁghﬁi?ghgﬁégggéﬁgﬁﬁgg%¥ﬂﬁ gg%ﬁﬁ%ﬁ&%%gggﬁhgﬁggpﬁggg%%/or
modi fied organi c pellbGaBMaNaid froki Ebanfiag agenth@Rl optionally from foaming aids,

5 characterised in that the polyurethane rigid foamed material is obtained by the

reaction of
A. a polyol component containing

10 (1) 40 - 80 % by weight of a polyethylene oxide/propylene oxide
polyether of molecular weight 300 - 800 which is based on

sucrose or sorbitol,

2) 3 - 40 % by weight of a polyethylene oxide/propylene oxide
15 polyether of molecular weight 300 - 800 which is based on an

aromatic mono-, di- or polyamine,

3) 3 - 40 % by weight of a polyethylene oxide/propylene oxide
polyether of molecular weight 200 - 800 which is based on an

20 aliphatic mono-, di- or polyamine,

4) 3 - 40 % by weight of a linear polyethylene oxide/propylene
oxide polyether of molecular weight 500 - 1500,

25 (5) optionally other compounds of molecular weight 150 to 12,500
g/mole which comprise at least two hydrogen atoms which are

reactive towards isocyanates,

6) catalysts,
30

N water,



-

corRent of 20 to 48 % by weight. 2. A nethod of produci ng pol yuret hane
~rigad foanmed materials according to claim 1, characterised in
t ha® conpondMO 98/85528s a pol yet her which is started on 15sucPESEPHBOhI ch
is Dased on 70 to 100 % by wei ght 1, 2-propylene oxide and 0 to 30 % by

wei ght et hyl ene oxide. 3. A nethod of prédluci ng pol yurethane rigid foaned
materials according to claim 1, characterised in that conponent
(2) is a polyether which is started on 020t ol uyl ene di am ne and which is

based on 70 to 100 %Eé wei ght 1, 2-2%10£yl ene oxide and 0 to.30 % wei ght
ethyl ene oxide. 4. A & hodfO8Milg oA hg Tt y et BERP r FYTBrIFIBE mekanes,

mat erials according to cl ai @cloalkan%s,Ogy%rég%lﬁll}?lgﬁgﬁ%rbbﬁﬁd hgéri:rgtﬂaﬁlltog gnent

(3) is a polyether which is-starte I am ne I's 'based
on 50 to 100 % by wei ght 1,ahdpropyl ene oxide and 0 to 50 % by wei ght

et hyl ene oxide. 5. A nethod of producing pol yurethane rigid foaned
material 8 according to claim 1, characterised in that conponent

(1) is a polyether vvhlz(gg iS(gﬁ%lto%ﬁ}ggdjg\%ig9@%@9{:3&%&8?0{%38%&8? is based on 70

to 100 % by wei ght 1, r opylene “oxrde an Wel ght et hyl ene
oxide. 6. A nethod of producing polyurethane rigid foanmed materials
according to claim1, characterised in that conponent (4) is a polyether
which is started on prwilyl ene glycol and which is based on 70 to 100 % by
wei ght 1, 2-propyl ene 5oxide and 0 to 30 % by wei ght ethyl ene oxi de.

10 B. an organic and/or modified organic polyisocyanate which has an NCO

content of 20 to 48 % by weight.

2. A method of producing polyurethane rigid foamed materials according to claim

1, characterised in that component (1) is a polyether which is started on

15 sucrose and which is based on 70 to 100 % by weight 1,2-propylene oxide and
0 to 30 % by weight ethylene oxide.

3. A method of producing polyurethane rigid foamed materials according to claim

1, characterised in that component (2) is a polyether which is started on o-

20 toluylene diamine and which is based on 70 to 100 % by weight 1,2-propylene
oxide and 0 to 30 % by weight ethylene oxide.

4. A method of producing polyurethane rigid foamed materials according to claim

1, characterised in that component (3) is a polyether which is started on

25 ethylenediamine and which is based on 50 to 100 % by weight 1,2-propylene
oxide and 0 to 50 % by weight ethylene oxide.

3. A method of producing polyurethane rigid foamed materials according to claim

1, characterised in that component (1) is a polyether which is started on

30 sorbitol and which is based on 70 to 100 % by weight 1,2-propylene oxide and
0 to 30 % by weight ethylene oxide.



?

7. *—riet hod of produéi ng pdl {/rt-jr ethane ri éid foamed materials accordi h_;cj"‘t#b

-anywone of claine 1'to 6, characterised in that the water content is 0.5 to

7. W% by wei Yot98(56528100 parts by wei ght of pol yol conponent PAT/ER38/8303n
met@od of produci ng pol yurethane rigid foaned materials according to any
one:of claims 1 to 7, characterised in tH4t cycl opentane and/ or cycl ohexane
are:used as foam ng agent (8). 159. A nmethod of producing pol yurethane rigid
foamed materials according to any one of clains 1 to 7, characterised in

that m xtures of n- apd/or i-pentane and/ or. cygcl opent ane. and/ or cycl ohexane
are used as %-oam ﬁd“%fg‘éin?{?ré’)j&‘%wxuﬁglaﬂ&ﬂ‘gﬁ Poﬂ%gwthIWWP& rigid
foamed materials gac ' 0;.,a ' >Bak ysed in
that m xtures of iéyg%géet%?saeﬁemwﬁ%éh%gmgﬂ%én@ g%g’? BélyFﬁS'lg%mlgégg'is:n (E)(# i

2, 2- di et hyl but angropyiene gydolaandf which igbagé oh 708p. 1001% bA weighob 2qfropiauci ng
pol yuret hane rigid foaned materjal s according to any 25one of clains 1 to
7, charaéterised 9¥de and O fp 3Q Fby veighy ey lene 08ide: used as foani ng agent (8).

12. A method of producing polyurethane rigid foaned materials according to
any one of clainms 1 to 7, characterised in that 1,1, 1-dichlorofl uoroethane

(R 141 b) 30pr 1, A nhetBodopprddating podpirehanerigil® f3dhédmateralsusecrdasy foodyi Ng
agent {8). one of claims 1 to 6, characterised in that the water content is 0.5 to 7.0 % by
weight per 100 parts by weight of polyol component A.
10
8. A method of producing polyurethane rigid foamed materials according to any
one of claims 1 to 7, characterised in that cyclopentane and/or cyclohexane are

used as foaming agent (8).

15 9. A method of producing polyurethane rigid foamed materials according to any
one of claims 1 to 7, characterised in that mixtures of n- and/or i-pentane

and/or cyclopentane and/or cyclohexane are used as foaming agent (8).

10. A method of producing polyurethane rigid foamed materials according to any
20 one of claims 1 to 7, characterised in that mixtures of cyclopentane with n-

butane and/or isobutane and/or 2,2-dimethylbutane are used as foaming agent

(8).

11. A method of producing polyurethane rigid foamed materials according to any
25 one of claims 1 to 7, characterised in that n- and/or i-pentane are used as

foaming agent (8).

12. A method of producing polyurethane rigid foamed materials according to any
one of claims 1 to 7, characterised in that 1,1, 1-dichlorofluoroethane (R 141 b)

30 or 1,1,1,3,3-pentafluoropropane (R 245fa) are used as foaming agent (8).



