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pol yuret hane material by reacting an organic 5 polyisocyanate with an
essentially hydroxyl term nated polyol. The present invention also rel ates
to cellular t hane material thus obtained which may f@ﬂe”?)g
sem-rigid or'rigrd foammaterial. 10 Pol yurethane foam S are used
in large amounts for a variety of applications. There are | ow or high
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flexible foans and alnost all the sem-rigid and rigid pol yurethane foans
are formed using blow ng agents. These 15 bl ow ng agents usually were
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di sadvantage is their high ozone depleting potentlal (CDP). This is the
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Thus for exanppelyutethageymaberiabl s leaj.neld phighr maydoe armtafiti,al
preparation shgunf MYAd or rigid foam material.

10 Polyurethane foam materials are used in large amounts for a
variety of applications. There are low or high density
soft, flexible foams, semi-rigid and rigid foams. The soft,
flexible foams and almost all the semi-rigid and rigid
polyurethane foams are formed using blowing agents. These

15 blowing agents usually were chlorofluorocarbons (CFC's).
The CFC's have excellent volatility, low flammability and
very good thermal characteristics, but their main
disadvantage is their high ozone depleting potential (ODP).
This is the reason why the CFC's are being banned from the

20 refrigeration and cooling techmology and as a polyurethane
blowing agent. As an alternative alkanes, water and HCFC's
have been proposed as blowing agents. The major problem is
here, however, that the solubility and compatibility
characteristics of these new blowing agents were such, that

25 new formulations of the polyurethane forming components had
to be developed. Thus for example, the polyether polyols
used in polyurethane material preparation show a poor
compatibility with these altermative blowing agents, in
particular with pentane.

- 30 The modification of the polyurethane components often leads
to less desirable properties with regard to pore size of
the cellular material formed, insulating properties and the
flame retardant properties of the polyurethane material.
Not seldom the improvement of one property is cobtained at

35 the cost of another property.
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The term *"multifunctional” additive has deliberately been
used, since it has also been found that the use of this
maltifunctional additive in polyol based polyurethane foam

10 systems leads to a very uniform, fine pore size cellular
material. The fine pores obtained lead to better
insulating properties of the polyurethane foam material
which at the same time has a low volume weight.
Furthermore it has been found that the use of the

15 multifunctional additive enabled the use of polyols with
high functiomality, but at the same time led to low
viscosities of the mixtures of the polyurethane forming
components.
Finally, it has also surprisingly been found that the flame

20 retardant properties of the resulting polyurethane material
are appreciably improved by the use of this multifunctiocnal
additive.
Thus the use of the additive led to an improvement of
various properties at the same time and hence the term

25 "multifunctional® additive appeared to be appropriate.
The multifunctional additive is an alkanolamine salt of
polymerized fatty acids, and it is important to observe
that this multifunctional additive is a salt and not the
esterification or amidation product of the polymerized

30 fatty acids. In order to obtain the salt of the
alkanolamine and the polymerized fatty acids, the
temperature in the salt forming reaction is kept as low as
possible, preferably below 90°C.

35 Therefore the present invention relates to a method of
making a polyurethane material by reacting an organic
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alkanclamine salt of polymerized fatty acids, is in general
between 10% and 100% by weight, and specifically from 25%
to 45% by weight, based on the total weight of the polyol

component.
10

The invention also relates to celluiar polyurethane
material, selected from the group consisting of semi-rigid
and rigid foam, which comprises the reaction product of:
{a) an organic polyisocyanate;

15 (b) an essentially hydroxyl terminated polyol;
{(c) an effective amount of an alkanolamine salt of

polymerized fatty acids, and

{(d}) an, inert, stable, vaporizable blowing agent.

20 As the organic polyisocyanate éromatic, aliphatic,
cycloaliphatic, araliphatic or heterocyclic isocyanates
having least one, but preferably at least two, reactive
isocyanate groups may be used. Suitable organic
polyisocyanates are m-phenylene diisocyanate, 1,6-

25 hexamethylene diigocyanate (HDI), toluene 2,4-diisocyanate,
toluene 2,6-diisocyanate (and commercial mixtures of these
toluene diisocyanates (TDI); isophorone diisocyanate
(IPDI), polyphenylene polymethylene polyisocyanates
obtained by aniline-formaldehyde condensation and

30 subsequent reaction with phosgene (so called crude MDI's);
cyclohexane 1,4-diisocyanate; 4.4'-diphenylmethane
diisocyanate (MDI}; toluene 2,4,6-triisocyanate; 3,3'-
dimethyl-4,4'-diphenyl diisocyanate; 3,3'-diphenyl-
4,4'diphenylene diisocyanate; 4,4'4"-triphenylmethane

35 triisocyanate; 1,5-naphthalene diisocyanate (NDI). Also
mixtures of organic polyisocyanates may be used, as well as
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is in general between 10% and 100% by wei ght, and specifically from25%to

45% by wei g d on the total weight of the polyol co nt. 10 The
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Sui tabl e organic p%&:ﬁ‘ana es ar§ m phenyl ene dii socyanate, 1, 6- 25
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Z, 6- di i socyanapelypienylene: polyisocyanats. of t hese tol uene diisocyanates
(TD); isopiorone diisocyanate (IPDI), polyphenylene polynethylene

pol yi socyanat es obt ai ned by aniline-formal dehyde condensati on and 30
subsequent rea®pfoPPRRRHIHYS JYdroxyd teyminatad polyol which is used

comprises at least two reactive hydroxyl groups and may be
a polyester and/or a polyether polyol. By the expression
*essentially hydroxyl terminated® is understood that the
10 polyol has almost no other reactive groups than hydroxyl
groups capable of reacting with isocyanate groups. This
implies that with polyester polyols the acid number of the
polyester polyol is less than 5 and preferably less than 2.

15 Suitable polyester polyols have a functionality of 2 to 4,
preferably 3 tc 4, and can be prepared by methods known per
se from aliphatic, cycloaliphatic, aromatic and/or
heterocyclic, at least dicarboxylic acids or their
derivatives, such as dicarboxylic acid anhydrides,

20 dicarboxylic acid esters of lower monohydric alcohols
having from 1 to 4 carbon atoms and dicarboxylic acid
dichlorides. The acids may be straight or branched chain,
saturated or unsaturated and can be substituted with e.g.
halogen atoms. Suitable aliphatic dicarboxylic acids are

25 those having from 2 to 12 carbon atoms, such as succinic
acid, glutaric acid, adipic acid, azelaic acid,
dodecanedioic acid; aromatic acids such as phthalic acid,
terephthalic acid and isophthalic acid; cycloaliphatic
acids such as 1,4-cyclohexane dicarboxylic acid;

30 tetrahydrophthalic acid anhydride, tetrachlorophthalic acid
anhydride; maleic acid and maleic acid anhydride, fumaric
acid, and mixtures of these acids. Also monocarboxylic
acids, such as fatty acids having f£rom 8 toc 22 carbon
atoms, may be used in admixture with the polycarboxylic

35 acids.



cycl ohexane 1, 4-diisocyanate; 4.4'-diphenyl nmethane diisocyanate (M );
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PCT/ EP96/ 01576 4 m xtures of nonoi socyanates and pol yi socyanates.
Especially useful due to their availability are tol uene diisocyanate,

4, 4' - di phenyl met hane dii socyanate and pol ynet hyl ene, pol yphenyl ene

pol yi socyanate. 5 The essentially hydroxyl term nated polyol which is used
conprises at |least two reactive hydroxyl groups and nmay be a pol yester
and/ or a pol yether | yol, . t.he expression "essentially hydroxyl
termmnated i g"%ﬁ’(ﬁ’é’&%ﬁ%"t%‘fq 1‘5‘% VY hesusedothe @laols. spsht i ve
groups than hy# ethylgneuglycaebalpromflensa glycgls) t butybenes rlyeolsups.
This inplies thalnebaBelbY &S Ol YR  ApbTyBIRPHInd ‘10l vest er
polyol is les thﬁ’gﬁ g}ad r ef eﬁ% Igﬁ egis thanBZ.yg unll%)ﬁ e %(%I' ester
pol yol s have a&+iReEiB F?%F“%’f ,°%ﬁ’@P§rvaﬁP9 mixtures the -be
prepared by mleedalicohols peonteeidingm thireehdi moreyhydrdoyl Jfroupsamagat i ¢
and/ or be used together with the dihydric alcohols, such as

glycerol, trimethylol ethane, trimethylol propane,
pentaerythritol and mixtures - 'therecf. Also alkanolamines,

such as diethanolamine, triethanolamine and the like may be

10 used, so that polyesteramides are formed.

The polyester polyol preferably contains residues of
polymerized fatty acids or polymerized fatty alcohols. The
polymerized fatty acids are obtained in a manner known per

15 se by polymerization of unsaturated fatty acids and the
products are known as dimerized and/or trimerized fatty
acids. The polymerized fatty acids comprise from 20 to 100%
by weight of dimer acid, from 0 to 30% by weight of monomer
acid and the remainder is trimer acid and higher polymers.

20 The polymerized fatty acids may at least partially be
hydrogenated so as to remove any residual saturation.
Suitably polymerized fatty acids are used containing at
least 75% by weight of dimer acid, such as Pripol 1017
{(Trade Mark, ex Unichema Chemie B.V., Gouda, the

25 Netherlands) having a dimer acid content of 75-82% by
weight, a trimer acid content of 18-22% by weight and 1-3%
by weight of monomer acid, an acid value of 192-197 and a
saponification value of 195-202.
The polyester polyol may also comprise a polymerized fatty

30 alcohol, which is obtained by hydrogenation of polymerized
fatty acids or hydrogenolysis of polymerized fatty acid
esters in the presence of copper chromite catalyst in a
manner known per se. A suitable product is Pripol 2033
(Trade Mark, ex Unichema Chemie B.V., Gouda, the

35 ©Netherlands) having a hydroxyl value of 195-205 and
comprising 97.5% by weight of dimer diol, and 0.5% by



heterocyclic, at |east dicarboxylic acids or their derivatives, such as
di carboxylic acid amhydr+des; 20 eicar boxyl i-e—aet d esters—of | ower
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di chl orides. The acids nmay be straight or branched chain, saturated or
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al i phatic g?@gg%§§§|ic acids are 25 those having from 2 tonigygéﬁggﬁ at ons,
such as succinic acid, glutaric acid, adipic acid, azelaic acid,
dodecanedi oi ¢ acid; aromatic acids sucg as phthalic acid, terephthalic acid
and isophthalic acid; cycloaliphatic acids such as 1, 4-cycl ohexane

di carboxylic acid; 30 tetrahydrophthalic acid anhydride,

tetrachl orophthalic acid anhydride;, nmaleic acid and mal eic acid anhydride,
fumaric aci d, waight fagheef JronoRar: and grimarsaleehla Thepalymeziged such
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par
with the poly Ko | ,
PCT/EP96/01573§£ poI?ﬁ?dﬁ%%ﬁghiﬁaﬁgﬁgkggére may be used the glycols, such
as ethylene glycol, propylene glycols, butylene glycols, 1,6-hexanediol,

neopentyl & yaadlso pelyabketrs ndeived |froml 14cbbhédy diwety rdd hyl ) cycl ohexane,
and m xtures thereqf.
caprdiactane, may be used.

The essentially hydroxyl terminated polyether polyol is
prepared by the addition reaction of an alkylene oxide

10 having from 2 to 5 carbon atoms, such as ethylene oxide
and/or propylene oxide, with a polyhydric alcohol, which is
called the starter or initiator.

Dependent on the type of starter material straight or
branched chain polyether polyols are obtained.

15 Substantially straight chain or linear polyether polyols
are those derived from alkylene oxides, glycols,
heterocyclic ethers and other materials. The primary
hydroxyl content may be increased by the separate reaction
of the polyoxyalkylene polyol with ethylene oxide to form a

20 block copolymer with oxyethylene end groups.

Examples of branched chain polyether polyols are the
reaction products of glycerol, trimethylol propane
pentaerythritol, 1,2,6-hexanetriocl, styrene-vinyl alcohol
copolymer, sucrose, sorbitol and the like materials with

25 alkylene oxides. A typical triol is made by the addition
polymerization of 50-55 moles of propylene oxide and 10-15
moles of ethylene oxide onto 1 mole of glycerol or
trimethylolpropane.

30 In the present invention also mixtures of essentially
hydroxyl terminated polyester polyols and polyether polyols
may be used.

The multifunctional additive is an alkanolamine salt of
35 polymerized fatty acids.
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fatty al cohols. The polynerized fatty acids are obtained in a manner known
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are known as dinerized and/or trimerized fatty acids. The polynerized fatty
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wei ght of nononmer acid and ,the remajnder _is trinmer aci d and hlgher
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In-a The polymerized fatty acid used for the formation of the
10 alkanolamine salt should have such a composition that the
salt upon incorporation into the formulation leads to an
acceptable viscosity of the mixture. Thus the polymerized
fatty acid preferably has a monomer acid content of 0 to
80% by weight, a dimer acid content of 10 to 100% by weight
15 and a trimer acid content of 0 to 75% by weight. The
polymerized fatty acid may at least partially be
hydrogenated so as to remove residual unsaturation. The
triethanolamine salt of polymerized fatty acid having 50%
by weight dimer acid, 10% by weight trimer acid and 40% by
20 weight monomer acid is preferred.
Algo different acid/amine equivalent ratios may be used,
such as 0.1-1.0 equivalent acid to 1 equivalent of the
amine. Preferably arn eguivalent ratio of 1.0 equivalent of
aclid per 1.0 equivalent of amine is used. It is essential
25 that no ester and/or amide linkages are formed and hence in
the salt forming reaction the temperature is kept below
90°C, preferably below 80°C.
The amount of multifunctional additive applied may vary
according to the technique of polyurethane material
. 30 formation and according to the specific application of the
polyurethane material, but in general is from 10% to 100%
by weight and preferably from 25% to 45% by weight, based
on the total weight of the polyol component of the total
composition.
35
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having a molecular weight of at most 100, and mixtures
thereof. The use of pentane, isopentane and cyclopentane is
preferred. Also trichloromonofluormethane,
dichlorodifluoromethane, and/or methylene chloride may be

10 used.

Further effective amounts of various additives may be used,
such as catalysts (suitable materials are alkali metal
acetate, alkali metal octoate, tertiary amines such as N-
methylmorpholine, 1,4-diazabicyclo(2.2.2) octane,

15 dimethylcyclohexylamine (DMCHA), tin salts of carboxylic
acids, dibutyltin dilaurate, and organometallic compounds
such as organic titanates); pore stabilizing agents (such
as polydimethyl siloxane); flame retardants {such as
ammonium salts of phosphoric acid, metaphosphoric acid,

20 polyphosphoric acid, C1-C5 alkyl esters of C1-CS5 alkane
phosphonates like methylphosphonic acid dimethyl ester
(DMMP) , ethylphosphonic diethylester, zinc borate, barium
metaborate, halogen compounds like 2,3-dibromo-1,4-

- butanediol, or tris(2-chloro-ethyl)phosphate; tris

25 (monochloro-isopropyl)phosphate); emulsifiers or surface-
active agents (such as fatty acid alkanolamide ethoxylates,
silicones, alkali metal salts of polymerized fatty acids;
nonionics are preferred); pigments, dyes; fillers (such as
silica gel, carbon black); stabilizers; fungicides, and

30 mixtures therecf. The additives may be used in small
amounts from 0.001% by weight of the total composition to
laxger amounts, up to 50% by weight of the total
composition. The flame retardants are for example used in
larger amounts.

35



Exanpl es of branched chain pol yether polyols are the reaction products of
glycerol, trimethylol propane pentaerytnritot, I,Z, o-texanetriot;
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for the forma@lOnCep fakty aci - This additive is used as a shrinkage
control agent, however.

The invention will now be illustrated on hand of the
following examples.
10

EXAMPLE 1

The triethanolamine salt of polymerized fatty acids was
prepared as follows:

15 325 grams of polymerized fatty acids (41.3% by weight of
monomer acid, 50.6% by weight of dimer acid and 8.1% by
weight of trimer acid) were heated under nitrogen to 60°-
90°C while stirring and subsequently 165 grams of
triethanolamine {comprising 85% by weight of

20 triethanolamine, remainder diethanclamine)} were added,
after which the mixture was kept at the same temperature
under nitrogen for 1 hour while stirring. A clear liquid
was obtained. The triethanolamine salt of the polymerized
fatty acid was admixed with a hydroxyl terminated polyester

25 polyol in equal amounts by weight, the polyester polyol
having a hydroxyl value of 400, an acid number of 1.5 and a
functionality of 3.0. This polyester polyocl was obtained by
reacting 1.78 moles of phthalic acid anhydride, 1.31 moles
of oleic acid, 1.01 moles of diethylene glycol and 3.12

30 moles of glycerol.

The essentially hydroxyl terminated polyester polyol with
the functional additive was tested with regard to its
behaviour with regard to pentane and cyclopentane

35 solubility. This evaluation was carried out with a mixture
of the following composition:
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of amine is us (gfy?%g%p@;g ial 25 that n‘g)oestemﬁﬁley wedght | i nkages
are formed andTegostab Bt84860s3}t forni ng reackfon the tenperature is kept

bel ow 90[ err] %ﬂmﬁ @éicﬂ%k& rr]C. Thgganount of nultifunctional

addi tive applied may vary according to the techni que of pol yurethane

material 30 fo¥&E®¥F on and according to the sped@ fic application of the
pol yur et hank nErisi tmondohloroigepeopyl) s from 10% to 100% by wei ght and
preferably frophosphbate 45% by wei ght, based ¥h the total weight of the

pol yol conponepiméény) ndtdiapn68pREsaté ON. 3

}) A polyethersiloxane ex Th. Goldschmidt A.G., Essen,
Germany (Trade Mark).

10
The compatibility with pentane and cyclopentane was
measured by addition of the blowing agent by titration to
the polyurethane foam system. At the moment the mixture
started to become turbid, the components were regarded not
15 to be compatible any longer. Afterwards the amount of added
pentane or cyclopentane was calculated by weighing.

The titrated samples were stored for another 48 hours at
room temperature in firmly closed glass flasks to observe
20 possible separation of the pentane or cyclopentane. If
separation had occurred, the compatibility results we
recalculated. '

The following results were obtained:

25 Compatibility with: Pentane: Cyclopentane:
Polyether polyol 4.3 6.3
Polyester polyol 8.3 10.4
Polyester polyol with
nultifunctional additive 27.4 61.5

30

The compatibllity has been expressed in % by weight of
alkane based on the total mixture. The effect of the
triethanolamine salt of polymerized fatty acids on the
compatibility with the blowing agent is pronounced. The

35 polyether polyol was an aliphatic polyether polyol with a
hydroxyl value of 590 (Caradcl LP 585-01, Trade Mark, ex
Shell Chemicals, UK, a sucrose based polyether).



WO 96/ 33230 PCT/ EP96/ 01576 8 In
the nmethod of makimng poryuret hane—matertatr—amert—stabl e, —vaperi zabl e
bl owi ng agent is used. This bl owi ng agent preferably is halogen-free and is
selected fromthe group consisting of water, carbon dioxide, nitrogen, the

5 nobl e gasgyp argon) and the al kanes and cycl oal kane '

nol ecul ar wei ght igf at nost 100, and m xtures thereof. Theiﬁgwgfgnt ane,
i sopent ane and cycl opentane is preferred. Al so trichlorononofl uor et hane,

di chl or odi f I uor onet hane, and/or nethylhgne chloride may be 10 wused. Further
effective anounts of various additives may be used, such as catalysts

(suitable materials are alkali netal acetate, aI kali metal octoate,
tertiary am nes such as N net hyl norphol i ne, 4-di azabi cycl o(2. 2. 2)

oct ane, 15 dF'ﬁfEPhyhey'es%H&w%rmm@v(imgpntmfpsepqlartmet@msozs'ams aci ds,
di-butyl tin di lauhasebe6iifie Qfigite) GIEfAIdule €0MHARRERCEHEE

retardants (oacAmoeith sdudl RO Tahudl ra1fRe Re el %faph"xa”e%. c a61d,
20 pol yphosphdpwa feams ey rgftgreend upkat approximstediye 20k- Eﬁ.ghej: al kane
phosphonat &s I1e!oe1§ebhyﬂu@i°@sotﬂrﬁi<‘an9)d tRRAEERY . bESHE matid¥iRA s .
PO r o EYRERE of 'dibald Tel1a"dhd AL Baclglgoen
agent, cell size and cell size distribution are important
factors to obtain low initial lambda-values. The cell size
may amongst others be influenced by the choice of the right
10 surface-active agent, but also by the compatibility of the
components of the polyurethane system with the blowing
agent.
The experiments were carried out with the same system as
used for the testing of the pentane compatibility, using
15 pentane as the blowing agent. After 24 hours of curing the
foam, the insulation values were measured according to
German Industrial Standard DIN 52,612 Part 1 (guarded hot
plate, middle temperature 23°C).
The hydroxyl terminated polyester polyol was mixed with the
20 aliphatic polyether polyol having a hydroxyl value of 410
(Voranol RN-411; Trade Mark; a polyether polyol ex Dow
Chemical Corp USA) in a weight ratio of 70% by weight of
polyether polyol and 30% by weight of polyester polyol.

25



but anediol, or tris(2-chloro-ethyl)phosphate; tris 25

(nonochl or o-i sopr opyt)yphosphate); enul sifi er s—e+surf ace—aestve-—-agents
(such as fatty acid al kanol am de et hoxyl ates, silicones, alkali netal salts
of polynmerized fatty acids; nonionics are preferred); pignments, dyes;
fillers (sughy, |l ica gel, carbon black); stabilizers; fungicides, and 30
m xtures thereot. lhe additives may be used in small anountPCHERYHS76001% by
wei ght of the total conposition to |arger anmounts, up to 50% by wei ght of
the total conposition. The flane ret arfiz?mts are for exanple used in |arger
amounts. 35 WD 96/ 33230

PCT/ EP96/ 01576 9 It is known from German Patent Specification DE-A-960, 855
(Far benf abri ken Bayer A.G) to nmanufacture urethane based foam material in
the presence ofhe Rommaatdonsansed wetre ad foldaowee acid, in general

secondary ali W 33l ‘g.% Q fatty gcids. Thig additive is
used as a shriG age c%q* ro(I aggﬁte,g ﬁ%weve}&%'l'he i nve%t ion wil Iénow be
illustrated on ?ﬁ%b“o #d3 ol | owi ng exanpl es. 10 EXBRPLE 1 20

Polyester polyol -- 22.5
5 Functionality polyol blend 3.7 3.7
Water 2.0 2.0
Tegostab B-B8450 1.0 1.0
bPimethyl cyclohexylamine . 1.6 1.6
Tris (monochloro-isopropyl) phosphate 7 7
10 Dimethyl methylphosphonate 10 10
n-pentane 13 13
Triethanolamine salt of polymerized
fatty acids - 22.5
15 Triethanolamine 2 2
Glycerol 7 7
Diphenylmethane-4,4'diisocyanate 144 148

(Suprasec DNR, Trade Mark, ex I.C.I. Plc.
UK, NCO value 30.7; functionality 2.7)

20
The formulations (without the polyisocyanate) were mixed in
a 1 litre polyethylene coated cardboard cup and, if
necessary, the amount of blowing agent was adjusted after
mixing. Then the calculated amount of polyisocyanate was

25 added to the mixture and the blend was mixed for 10 seconds
at 3500 rpm using a Pendraulik high speed laboratory mixer
with a mixing blade of 64 mm diameter. The mixture was then
poured into a 10 litre polyethylene bag in which the foam
was allowed to develop freely.

30 Before the material was tested for physical properties, the
foam was post-cured for 24 hours at 70°C in a recirculating
hot air oven and conditioned afterwards for 24 hours at
23°C and 50% relative humidity.

The insulation properties were determined according to

35 German Industrial Standard DIN 52,612 as follows: the
insulation value was 20.8 mW/m.°K for the polyurethane foam
material obtained with formulation B and 23.8 mW/m.°K for



The triethanol am ne salt of polynerized fatty acids was prepared as
fortows: 15 325 grams of pol ymerized farty acras (41 3% by werght of
nononer acid, 50.6% by weight of diner acid and 8. 1% by wei ght of trimer
acid) were heated under nitrogen to 60[err] - 90[err]C while stirring and
subsequent {ph okRTHag" ans of triethanol am ne (conprising 85%ppy ' of 20
tri et hanol am ne, renai nder diethanol am ne) were added, after which the

m xture was kept at the sanme tenperature under nitrogen for 1 hour while
stirring. A clear liquid was obtai neda3 The triethanol am ne salt of the
pol ynmeri zed fatty acid was adm xed with a hydroxyl term nated pol yester 25
pol yol in equal anounts by weight, the pol yest er pol yol having a hydr oxyl
val ue of 400, .an acid nunpber of 1. a func |onali of 3. Th| S

pol yester polty# X“BﬁFm%df?ﬁ“‘r%’i pbkaingd ‘E'ﬁ/ tdohc Py
anhydri de, 1.¢hhsreleardf démmstatatringl m::nhheSponuiratKadeemtglr;laml and

3.12 30 nol e i,;:IE] Y YR PN r dy gster
pol.yol with t unctlgéﬁafdi% | ve ts\ég?.eg W iétgg%gr‘pdq%h% [ t@grle ehavi our
with regard tjt? SiRom drspectirnprhe (foammaterdial at i on was

carried o \muﬁaimem wﬁ.uhefofmhm:ifmi IB>\whogedothestinest celld) BotER3230
PCT/ EP96/ 015 ifams haa comparable densities (approx. 30 kg/m?).

Finally the flame retardancy 'of the polyurethane foam
material prepared for testing the insulation properties was

10 investigated. In order to achieve a flame retardancy
classification according to German Industrial Standard DIN
4102, Part 1, ("Kantbeflammung®"), B-2 test, flame retardant
additives need to be incorporated. In the experiments a
mixture of tris (monochloro-isopropyl) phosphate and

15 dimethyl methylphosphonate was used, because this mixture
is known to be very effective in improving flame retardancy
due to synergetic effects.

The following formulations were used (in parts by weight):

20 A B
Polyester polyol - 22.5
Triethanolamine salt of polymerized
fatty acids - 22.5

Vorancol RN-411 (Trade Mark; a polyether
25 polyol with hydroxyl value 410, ex

Dow Chemical Corp. USA) 65 20

Triethanolamine 2 2

Glycerol 7 7

Tris {monochloro-isopropyl) phosphate 7 7

30 Dimethyl methyl phosphonate 10 10
Tegostab B-8450 1.0 1.0
Dibutyltin dilaurate 0.05 .05
- Dimethyl cyclohexylamine 1.6 1.6
Water 2.0 2.0

35 n-pentane 13 i3

Suprasec DNR 144 148



10 Pol yester polyol 100 parts by wei ght Tegostab B-8450

[ err]) —+o-brrethyl cycl ohexyl am+re —0—0—ater
1.5 5 Tri (nonochl oroi sopropyl) phosphate 10 Di et hyl
met hyl phosphonat e 10 [err]) A polyethersiloxane ex Th. Gol dschm dt

A. G, Essen, (Trade Mark). 10 The conpatibility wt and
cycl opent angvMsured by addition of the blow ng agent W‘gﬁ onto
t he pol yuret hane foam system At the nonent the m xture started to becone
turbid, the conponents were regarded nga 15 to be conpatible any | onger.
Afterwards the anmount of added pentane or cycl opentane was cal cul ated by
wei ghing. The titrated sanples were stored for another 48 hours at room

tenperature in_firmy closed gl ass flasks to observe 20 possi bl e separation
of the pentaneT8f @%‘F‘b’p yippcyanate; vag Y i%:e¥ceeg, beped on the
conpatibility hpdudbxyl walue @falkthel poryol Timd ftlid amicuntr eguvatercuged.

ootained: 25 tne sGHAPAILRU W Yaffiblited a flame ndigHe2RE: 10Ul LRFN! AN

Pol yet her pol y ester pol yo
9 3 fopmlation & ghowsd, | fipme height of 13.5 em. According

5 to the German Industrial Standard the limit is a maximal
flame height of 15 om. This implies that if this limit
should be reached with formmlation A, the amount of flame
retardants should be increased by 50-100%, thus leading to
an enormous increase in price.
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effect of the triethanol am ne sal t pol ywrerss zed fatty acids on the
conpatibility with the bl owi ng agent is pronounced. The 35 pol yet her pol yol
was an al i pipebésaasw! yet her polyol wth a hydroxyl val ue of%gdol LP

585-01, Trade Mark, ex Shell Chem cals, UK, a sperose—bhasetd—poryethetri

WO 96/ 33230 PREFEACED ISHEETS Wt$G

t he use of new bl owi ng agents for pol #8ret hane foans it has becone nore
difficult to manufacture pol yurethane foam wit h| Bdiastription: pagetida..v 40 pagedas...-
with CFC s. Pentane- blown foans very often end mlgh(@pm?e&&l.‘.él .Yo péd .14,

hi gher 5 levels or nore (initially) th - bl Apar Lo -
t he anount of closed cells and the typm oW ng a WRESY tloég%ﬂ]
cell size distribution are inportant factors to}bidt ?‘FIOV\P‘?Q?FUm o paged ...

I?nbﬂa val Eeu The ]EEHetﬂio'@df&ma&E’ﬁQg&t c@iillﬁiécb BET mnahsu%witeﬂﬁgﬂuh CE
Conponent o of the. pary RGNS S9CPEHRRRE PV OSBRSS Rh Btne |
experi nents were car#ﬁ@@@ll\ﬁ de%ahgm#abad #olyol in the

presence of an effective amount of an alkanolamine

salt of polymerized fatty acids in the presence of

an inert, stable, vaporizable blowing agent.

2. A method according to Claim 1, in which from 10% to
100% by weight, based on the total weight of the
polyol components, of the alkanolamine salt of
polymerized fatty acids is used.

3. A method according to Claim 1, in which from 25% to
45% by weight based on the total weight of the
polyol components, of the alkanolamine salt of
polymerized fatty aclds is used.

4. A method according to Claim 1, in which the
essentially hydroxyl terminated polyol comprises at
least two reactive hydroxyl groups and is selected
from the group consisting of polyester polyols,
polyether polyols and mixtures thereof.

5. A method according to Claim 1, in which the hydroxyl
terminated polyol is a polyester polyol comprising
polymerized fatty acid residues.

6. A method according to Claim 1, in which the hydroxyl
terminated polyol is a polyester polyol comprising
polymerized fatty alcohol residues.

7. A method according to Claim 5, in which the
polymerized fatty acid is at least partia.lly
hydrogenated.
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used for the testing of the pentane corrpﬁwmﬂﬂwl mnm 15 pentane as the
blowi ng agent. After—24-hotrs of curing ul-ati-on—val ues

were measured according to Gernan I ndustrial “Standard DN 52,612 Part 1
(guarded hot plate, nmiddl e tenperature 23[err]C). The hydroxyl t erm nat ed
pol yester poly m xed with the 20 aliphatic pol yether %‘%w ng a
hydr oxyl value of 410 (Voranol RN-411; Trade Mark; a polyet

Dow Chem cal Corp USA) in a weight ratio of 70% by wei ght of pol yether

pol yol and 30% by wei ght of pol yester pelyol. 25 WD 96/ 33230

PCT/ E96/ 01576 12 The forrrul ations used were as follows: Fornulation (in

parts by weight): B Voranol RN-411
65 20 Pol yester g/d . - - 22.5 5
Functionality folyol B ’é%'éf‘ according to Qlaim 6, in whichsthe
2.0 2.0 Tegostnblﬁnék-‘lﬁ&d fatty alcohol is at least pa®tially 1.0
Di met hyl cycl ohexyl a ted. 1.6 1.6 Tris
(rmonochl oro-i sopropylngI osp 7 7 10 Di et hyl
met hyl phosphonat e 10 n-pent ane
13 9. A method according to Claim 1, in which the

esgentially hydroxyl terminated polyol is a
polyester polyol having an acid number of at most S.

10. A method according to Claim 1, in which the
alkanolamine is selected from the group of
alkanolamines having from 1 to 5 carbon atoms.

11. A method according to Claim 1, in which the
alkanoclamine is triethanolamine or tri-
isopropanolamine.

12. A method according to Claim 1, in which the
alkanolamine salt of polymerized fatty acids is
derived from polymerized fatty acids having a
monomer acid content of 0 - 80% by weight, a dimer
acid content of 10 - 100% by weight and a trimer
acid content of 0 -75% by weight.

13. A method according to Claim 1, in which the
triethanolamine salt of polymerized fatty acids,
having a monomer acid content of 40% by weight, a
dimer acid content of 50% by weight and a trimer
acid content of 10% by weight is used.

14. A method according to Claim 1, in which the inert,
stable, vaporizable blowing agent is selected from
the group consisting of water, carbon dioxide,
nitrogen, the noble gases, alkanes and cycloalkanes
having a molecular weight of at most 100, and
mixtures thereof.

This Sheet Has Been Re
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Tri et hanol arznzng salt of pol yms:;hfed fatty aci dﬂ“l“””l”“Il”m"“!ll _ -

G ycer ol

D phenyl met hane- 4, 4' di i socyanat e 144 148 (Suprasec DNR, Trade
Mark, ex | vhobsasdec: UK, NCO value 30.7; functionality 2. 7,)‘3‘?&9];5@76

formul ati ons (wthout the polyisocyanate) were mxed in a 1l litre

pol yet hyl ene coated cardboard cup and, if necessary, the anount of bl ow ng
agent was adjusted after m xing. Thenl¥he cal cul at ed anount of

pol yi socyanate was 25 added to the m xture and the blend was m xed for 10
seconds at 3500 rpm using a Pendraulik high speed | aboratory mxer with a

ol yethyl ane B8 1 n mASHEs Sorptitnd £ Gl S q&v@% Fob et ot ore
the material was tesﬂ@lfa)r veperizablerblewing agente ipoam ablsamgr@red

for 24 hours at 70 eéyd¥edkane B5viAY! alhdledflardweighenofnar Grest t i oned
afterwards for 24 hozgaiveat‘ 23[err] C and 50%relative humdity. The

irnsul ation propertie€ re determ ned according to 35 German | ndustri al
Standard DIN 52,612 as follows: the insulation value was 20.8 nWmK for

the pol yuret h&ae f oainfEiid AccdPhdhgeo Veidlin A, MinAheBnBiABE: , 23. 8

MM m [err]K for stable, vaporizable blowing agent is selected from
the group consisting of pentane, iscpentane,
cyclopentane, and mixtures thereof.

17. A method according to Claim 1, in which from 0.001%
to 50% by weight, based on the total composition, of
an additive is used, selected from the group '
consisting of catalysts, pore stabilizing agents,
flame retardants, emulsifiers, pigments, dyes,
fillers, stabilizers, fungicides, and mixtures
thereof.

18. A cellular polyurethane material comprising the
reaction product of: )

{a) an organic polyisocyanate;

{b) an essentially hydroxyl terminated polyoi;

{c) from 10% to 100% by weight, based on the total
weight of the polyol, of an alkanolamine salt of
polymerized fatty acids, and

Q@) an inert, stable, vaporizable blowing agent.

19, A cellular polyurethane material according to
Claim 18, in which from 25% to 45% by weight, based
on the polyol, of an alkanolamine salt of
polymerized fatty acids is used.

20. A polyurethane material according to Claim 18, in
which the hydroxyl terminated polyol is a polyester
polyol comprising polymerized fatty acid residues.

This Sheet Has Been RTlac
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WD 96/ 33230 “ mm 'i U l13 t he
pol yur et hane foam nmaterTat—obtai ned w th for nmttat At |

denonstrating that the pol yurethane material obtained according to the
present invention had the |owest initial |anbda value. Upon inspection the

foam mat er i 8o gBRdpai ned with formul ati on B showed the fi nﬁiif”y‘ﬁ’?'lﬁ'le’?'}ﬁ Bot h

foans had conparable densities (approx. 30 kg/nferr]). Fina ane
retardancy of the pol yurethane foam material prepared for testing the

i nsul ation properties was 10 investigat8d. In order to achieve a flane
retardancy classification according to German Industrial Standard DN 4102,
Part 1, ("Kantbeflammung"), B-2 test, flanme retardant additives need to be

phosphat o and #8*di m ﬁgﬁ#ﬁ#ﬁﬁoﬂ%ﬁ%ﬁiﬁ%‘s&@@%%ﬁ%@'&@é"%ﬁf BT e
is known to be very ewhichithe hydropyd.regminaged palycladsyadpelyester

synergetic effects. Tpelydl |cupidsiagPbiimerfed® fattsLa1cbloparts by
wei ght): 20 residues. A B Pol yest er

pol yol 22.5 Triethanol am ne salt of
pol ynmeri zed fatty acids 22.5

Voranol RN-41126Tr adep Nsgigurath@nkenieer21 PRbdsYaid R aaYLo Y aine 410,
ex Dow Chem cal Corp. é)g

wh the polymerized fatty acid is at least

partially hydrogenated.

23, A polyurethane material according to Claim 21, in
which the polymerized fatty alcohol is at least
partially hydrogenated.

24, A polyurethane material according to Claim 18, in
which the alkanolamine is selected from the group of
alkanolamines having from 1 to 5 carbon atoms.

25, A polyurethane material according to Claim 18, in
vhich the alkanolamine is triethanolamine or tri-
isopropanolamine. )

26. A polyurethane material according to Claim 18, in
which the alkanolamine salt is derived from
polymerized fatty acids having a monomer acid
content of 0 - 80% by weight, a dimer acid content
of 10 - 100% by weight, and a trimer acid content of
0 - 75% by weight.

27. A polyurethane material according to Claim 18, in
which the triethanolamine salt of polymerized fatty
acids having a monomer aclid content of 40% by
weight, a dimer acid content of S0% by weight and a
trimer acid content of 10% by weight is used.

28. A polyurethane material according to Claim 18, in
wvhich the inert, stable, vaporizable blowing agent

This Sheet Has Been Re'ilaced
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Tri et hanol c';tm_l_p? - s opT‘O'pYr‘)"p'meat'L!Il"l "H” ﬂ'ﬂﬂﬂlmw 130

D net hyl net hyl phosphonate 10 Tegost ab B- 8450
1.0 1.0 Dibutyltin dilaurate 0. 05 0. 05
D net hyl cwedodyss am ne 1.6 1. 6 \Mrodpecmists

2.0 2.0 35 n-pent ane 13 13
Suprasec DNR 144 148 WO 96/ 33230

PCT/ EP96/ 01576 14 The anount of polyi a8cyanate was 10% i n excess based on
t he hydroxyl value of the polyol and the anmount of water used. The
formulation A exhibited a flane height of 18 cmand formul ati on B showed a

flame height of 13.5 or othe German lndustrial, Standard the

e e o et mal f R o the 5PEe LR GG e SapSt 0% T

shoul d be reached vm(-'arhm rAioxiden aitrhgensothe nsblid gaweset alldanes shoul d

he increased by 50- 19840 cyditalieaids"fal/fngNa SHGTdRiiay WeightCokNapr i Ce.
most 100, and mixtures thereof.

29, A polyurethane material according to Claim 18, in
which the inert, stable, vaporizable blowing agent
is an alkane or cycloalkane having a molecular
weight'of at most 100.

30. A polyurethane material according to Claim 18, in
which the inert, stable, vaporizable blowing agent
is selected from the group consisting of pentane,
isopentane, cyclopentane and mixtures thereof.

31. Use of an alkanolamine salt, in which the
alkanolamine is selected from the group of
alkanolamines having from 1 to § carbon atoms, of
polymerized fatty acids having a monomer acid
content of 0-80% by weight, a dimer acid content of
10-100% by weight, and a trimer acid content of 0-
75% by weight as a multifunctional additive in the
manufacture of cellular polyurethane material.

32. Use of the triethanolamine salt of polymerized fatty
acids having a monomer acid content of 40% by
weight, a dimer acid content of 50% by weight and a
trimer acid content of 10% by weight as a
maltifunctional additive in the manufacture of
cellular polyurethane material.

This Sheet Has Been Replaced
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15 1. A nmethod of neking a cellular pohyur et hane materi aP”py reacting°an;
organi ¢ polyi socyanate with a polyol int he - presence of »f8ond 10% t.,0 °1Qg)%,by
viei ght, based on the total weight of the: poryol conponent 8,,bf Aan 0o’ 2
al kanol am ne salt of polynerized fattisam ds, in the presence of a blow ng
agent. 2. A nmet hod according to C I n whi ch‘f"rUm—?S%—t—o—ArS%Jey

wei ght based on the total weight of the poI yol corrpo
al kanol am ne salt of polynerized fatty acids is used MI [' l
according to Caim1, in which the ess wg!y hydroxyctarmnna ol yol
conprises at |least two reactive hydroxy ups and is selected fromthe
group consisting of polyester polyols, polyether polyols and m xtures

:hereoft 31. 1| AI npmhﬁéthlwoe;itl fhﬂk&iﬁgchabﬁﬂ.lulb.& W19hfe%amégh@e@f rial =
erm nate po yol is_a gester_po i sin mer | at aC|
resi dues. 5. - ng’P’ h&%g‘g%‘&&gd?ﬂgo ABLE B n%i'yl?r? & H’étﬁ‘y&r

" term nated poI on i snatfnel peesencpobyolf romnois itiog 100y by waddhitat based

| cohol i d d d ich th

al conol residues. 6on cnd EBLAIIWATERE b%gthghggﬁgzsgnat ooty

pol ynmeri zed fatty aC|d I's at” Teast partrall
alkanolamine salt of polymerized fatty acids, in the

presence of a blowing agent.

2. A method according to Claim 1, in which from 25% to
45% by weight based on the total weight of the
polyol components, of the alkanolamine salt of
polymerized fatty acids is used.

3. A method according to Claim 1, in which the

Assentiallyhydrowyl-besminated polyol comprises at

least two reactive hydroxyl groups and is selected
from the group consisting of polyester polyols,
polyether polyols and mixtures thereof.

4. A method according to Claim 1, in which the Wydwesesl
texminated polyol is a polyester polyol comprising
polymerized fatty acid residues.

5. A method according to Claim 1, in which the Bydxewsl

-sesminatedf polyol is a polyester polyol comprising
polymerized fatty alcohol residues.

6. A method according to Claim 4, in which the

polymerized fatty acid is at least partially
hydrogenated.
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WD 96/ 33230 6 A nmethod according to Caind.5. i n whichhe pU‘onmBI‘I zed- fabty,

al cohol. | sy@beb2get partially hydrogenat ed” 9. . ’A Jret hogl %@ to .
Claim1, in which the essentially hydroxyl ter m‘n,a,t‘ect poLyg)f,'l__s 4a_ pol_ ester
pol yol having an acid nunmber of at nost 5. A nmethod according to Clainfy,®

in which the al kanol amine is sel ectedifg omthe groupu ll " H“ﬂﬂ\mm
having from1l to 5 carbon atons. 10 A nethod accordi whi ch
the al kanolam ne is triethanolamne or tri- isopropanol am ne.

met hod accorgding to aimi1, in which the al kangﬁm ne salt of poI yrrerl zed
fatty acids #s deri Pedethod pocprdinge d o Alainmd,dsirhathiih at:l’rmnorrer aci d

content of 0 - 80% Rib1¥sedilz anIt ad ontef a’llq.% wei ght
.and a trimer acid cgtytent of 0 l§§[)>e/!'V\/ed|i1gt rgtq'he"a;?%:a(?or |ng o Caim
1, in which the tri ﬂéﬁgﬁé‘ﬁtﬁg salt of polymerized fatty acids, having a
nononer aci d-content of 40% by WEI ght, a dinmer acid content of 50% hy

vei ght and &gt rimer jacid, cante t, f:.néooo mpi}:t '151':1 l{” hi%n the
ﬁseeaa%l%hﬂiaﬁen&aase&polyol is a’

polyester polyol having an acid number of at most 5. |

T .

16 . A method according to Claim 1, in which the
alkanolamine is selected from the group of
alkanolamines having from 1 to 5 carbon atoms.

A, A method according to Claim 1, in which the
alkanolamine is triethanolamine or tri-
isopropanolamine.

¥2. = A method according to Claim 1, in which the
alkanolamine salt of polymerized fatty acids is
derived from polymerized fatty acids having a
monomer acid content of 0 - 80% by weight, a dimer
acid content of 10 - 100% by weight and a trimer
acid content of 0 -75% by weight.

5. A method according to Claim 1, in which the
triethanolamine salt of polymerized fatty acids,
having a monomer acid content of 40% by weight, a
dimer acid content of 50% by weight and a trimer
acid content of 10% by weight is used.

sr}f . A method according to Claim 1, in which the inext,
gtable,—vaporisabl¢ blowing agent is selected from
the group consisting of water, carbon dioxide,
nitrogen, the noble gases, alkanes and cycloalkanes
having a molecular weight of at most 100, and
mixtures thereof.
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o ) .
A met hod according to Claim1, in which the i nert;.,stabl e, vapori zabl-e ~ces
bl owi ng ageed3zrso sel ected from t he group;cbnsi stiny of wat; Qmma@@gﬂn" .*
di oxi de, nitrogen, the noble gases, al kanes ‘and’cytloalkates>having a * 2
nol ecul ar wei ght- of at nmost 100, and nixtures thereof WD 96/ 33230

PCT/ EP96/ 01576 14 A net hod accordﬁng to Claim 1 ;Ji!mnmrlmﬁugrnw!
stabl e, vaporizable blow ng agent is an al kane or

nol ecul ar wei ght of at nost 100. A rret hod accor di ng to Caim1, in which
inert, stabl vapori zabl e bl owi_ng ent _is selected fromthe group
conststi ng pent%n@aﬁhgépéﬁﬁﬁﬁéinﬁy PoféAilng, FRdwWhigh tde t&iﬁ’%ﬁ 16.

‘A met hod accor di ngséabieN-Uhperi-dabiiyCb1bwi gl agehY tie 2W@0Elkami @i .a based
on the total conposit

f dd | f
Consi St ng of cat sFyE-eaLitpe Bekifnl o) Ry Reiier B Ak AdaL o o

emul sifiers, pigneh68, dyes, fillers, stabilizers, fungicides, and m xtures
t her eof . 17. A cel l ul ar pol yurethane materi al corrpr'i sing the reaction
product of :¢§ o _

' : l( A method according to Claim 1, in which #nexty #4e

stable,—vaporizable¢’ blowing agént 'is selected from
the group consisting of pentane, isopentane,
cyclopentane, and mixtures thereof.

x7. A method according to Claim 1, in which from 0.001%
to 50% by weight, based on the total composition, of
an additive is used, selected from the group
-consisting of catalysts, pore stabilizing agents,
flame retardants, emulsifiers, pigments, dyes,
fillers, stabilizers, fungicides, and mixtures
thereof.

tt%’ . A cellular polyurethane material comprising the
reaction product of:

(a) an organic polyisocyanate;

{b) af-esseatially-hydreoryli—terminateq polyol;

(c) from 10% to 100% by weight, based on the total
weight of the polyol, of an alkanolamine salt of
polymerized fatty acids, and

(a) aji~iners,—stabler—vapoerisably blowing agent.

. A cellular polyurethane material accordlng to
Claim 34, in which from 25% to 45% by weight, based
on the polyol, of an alkanolamine salt of
polymerized fatty acids is used.

1 1
22. A polyurethane material according to Claim th; , in

which the }ydreeyrl-tesmimated polyol is a polyester

polyol comprising polymerized fatty acid residues.
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(a) an organic Pel—g—mee—yan&(—e—ﬁ) .an. essenthal |y hydroxyl I
t er m nat esvepodryaase | (BYPLACEREBMSHERS to 100% by wei.ght, basedp HGoikat alr 7
a t_;

wei ght of the pol ypl {of—anarkano] ani ne sal t: of "potyneri zed Patty acids, 5
and (d) an inert, stoa?plﬁ? r§ zabl e Dbl owi ng agent. 18, — A-cettutdr
pol yur et hane matertal acc éﬁxﬁito d aian 17, in which f
wei ght, based on t he! - al kanol am ne salt of lmﬁm'nu!m y
acids is used. A pplyurethane materipl according to O aim 1%, 4 n®™hisch*t he
hydr oxyl terﬁﬁr],ate potryor—ts-a-potyest er pol yol conprising polynerized
fatty acid ré&di-dues® Polyprethanesgiaterial acqopding e & i
accor ding to Clai m ihic tne W&W@ﬂ 198 Yol yduter
pol yester pol yol conpgisi.ng po rized . fatty. al cohol res es
pol yur et hane nateri %IX(?&O%&B'R%“@ B%Yf?g’ﬁF Y t%{‘?fﬁl"%eri zed fatty
acid is at |east pamesdidugeshydrogenated. 22. . A polyurethane.materi al
according to Caim20, in which the polynerized fatty al cohol is at |east
partial Iy hy@fogenated. ' g :(g

_ 22 A polyurethane material according to Claim 2%, in

which the polymerized fatty acid is at least

partially hydrogenated.

i 20

2% . A polyurethane material according to Claim 21, in
which the polymerized fatty alcohol is at least
partially hydrogenated.

24. A polyurethane material according to Claim Lg , in
which the alkanolamine is selected from the group of
alkanolamines having from 1 to 5 carbon atoms.

%) 17

25. A polyurethane material according to Claim 24, in

which the alkanolamine is triethanclamine or tri-

isopropanolamine. ’

26. A polyurethane material according to Claim JZ , in
which the alkanolamine salt is derived from
polymerized fatty acids having a monomer acid
content of 0 - 80% by weight, a dimer acid content
of 10 - 100% by weight, and a trimer acid content of
0 - 75% by weight.

?/‘ ’ ) l}

24 . A polyurethane material according to Claim 14, in

which the triethanolamine salt of polymerized fatty

acids having a monomer acid content of 40% by

weight, a dimer acid content of 50% by weight and a

trimer acid content of 10% by weight is used.

s '
. A polyurethane material according to Claim ;,7;' , in
which the ,ée-!e,—e-ea.-b&e-,ﬂapeﬁuab&q blowing agent
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L]

A’ pol yurethane material according to Claimz17, in whi é_h t he” & kanol amine is;
sel ect ed WP8HPIHL group of al kanol anines having frem1 te PCRAPSENISAS ons.
Z4 A pol yurethane material according to daim17,» in whih the . 2

L4

al kanol am ne is triethanolanine or tri- isopropanolam ne. A pol'yurethane"
material according to Claim17, in wh®h the al kanol amlmmﬁml("mm"wuﬁd
frompolynerized fatty acids having a nononer acid cont . .

wei ght, a dimer acid content of 10 - 100% by wei ght, and actrl'-mer'datl o
content of 0 - 75%4 ' 0 th <terial according to
Caim 17, in which %eg%%%%%%%e#éé)éﬁ[éuéf“%g%ﬁg}ﬁ%e‘akf%ﬁ?raci ds

havi ng a nonomer actarkemidinxide 40utisogen gitthe meoblergased, cahkanesof 50%
by weight and a tridfy AfdrbLOMRIY v °°ab>hxc¥fé'%§‘i +Sulsghle &f-ar A

pol yur et hane materi al aéciﬁ%r ding_.to Claim™7, In yc% tsﬁe ner%, %Fabl e,

vapori zabl e bl owi ng9ffent00.. aRs girgures thereof. :
PCT/ EP96/ Ovl\g 19 is selected fromthe group consisting of water, carbon

dijoxi de, M @80en. A 6 IR0 S8R St ELIAIP 2 A0S 08 RTS8 "EF, "a®

which the Anert,—stable—vaporizable blowing agent

is an alkane or cycloalkane having a molecular
weight of at most 100. |

(A . !

-32 . A polyurethane material according to Claim %8, in
which the Zmest—stable,—vaperisabl¢ blowing agent
is selected from the group cbnsiéting of pentane,
isopentane, cyclopentane and mixtures thereof.

2. Use of an alkanolamine salt, in which the
alkanolamine is selected from the group of
alkanolamines having from 1 to S carbon atoms, of
polymerized fatty acids having a monomer acid
content of 0-80% by weight, a dimer acid content of
10-100% by weight, and a trimer acid content of 0-
75% by weight as a multifunctional additive in the
manufacture of cellular polyurethane material.

%. Use of the triethanolamine salt of polymerized fatty
acids having a monomer acid content of 40% by
weight, a dimer acid content of 50% by weight and a
trimer acid content of 10% by weight as a
multifunctional additive in the manufacture of
cellular polyurethane material.
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nost 100',“ and m xtures thereof. 28. A polyuret haLnfeTrq‘rﬁteri al accor%iﬁ to
Carm 17, in which™theTmert, stable; vaporrzabre bfow ng agent—Ts

al kane or cycl oal kane having a nol ecul ar wei ght of at nost 100. 29.

pol yurethane material according to Caim17,

524

in which the i ngg

vapor i zabl e bI oW ng agent is sel ect ed from t he group consi Sumsss of

pent ane, |sope B, cycl optoRnd ELIRCNYA ROANVEATIERH . 31 N e of an
o) Kanal iR Riobvay, Abelft o Eﬁaﬂar P £ ﬁ?ﬁx"i 8B,
havi rdStpintostibms Pateat- Clelsisation €0t Of 0] 80%(ixy Inwmitmint PobBeasihh MasbeaCi d CWO 9633230/

10- 1d
mul ti

0% OpsCVE8/68) 18/32,118/08, 18/427ET ac
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di1gontent of 0- 75% by wei
) fuigrmpfional Byblication

h
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mat er
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{57) Abstract
A method of making cellular polyurethane material

additive in the manufacture of celiular polyurethane material,

comprises reacting
mnnmatedpolyesmmdlorpolyatherpolyolmﬂnmneeofm%- lwﬁbywmgllt(bmedmﬂlepolyol)ofanalhnolmmnesalt
ofpolymenzed fatty acids (monomer 0-80 wt.%; dimer 10-100 wt.%; trimer 0-75 wt.%) and an inert (preferably halogen-free), stable,
blowing agent. Also a cellular polyurethane material is claimed and the use of the alkanolamine salt as a muhlifunctional

an organic polyisocyanate with an essentially hydroxyl
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