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Polyurethane sealant

The present invention relates to a process for producing a foamed polyurethane seal-
ant, which comprises mixing (a) polyisocyanate, (b) polyetherpolyols, (c) aliphatic, ex-
clusively amine initiated alkoxylation products having an OH-number of 400 to 1000 mg
KOH/g and a functionality of 4, (d) blowing agents and optionally (e) chain extenders
and/or crosslinking agents, (f) catalysts and (g) auxiliaries and/or additives to give a
reaction mixture and reacting the reaction mixture to give the polyurethane sealant.
The present invention further relates to a polyurethane sealant, obtained according to a
process according to the present invention.

Polyurethane based sealants are well known. So EP540950 discloses a moisture-
curable urethane based sealant made upon a urethane prepolymer and a polyurethane
compound. US 3979364 discloses the application of amine terminated polyether in the
polyol component of a two component polyurethane composition for the production of
surface coatings, caulks and sealants and the effect of the amine terminated polyether
polyol as thickening agent for the reaction mixture obtained by mixing the polyol and
the isocyanate component.

US 5810956 discloses a non-foaming, thixotropic two-component polyurethane elas-
tomeric material and its use as cast in place sealant. According to US 5810956 the
isocyanate reactive component comprises polyether polyols. Among polyether polyols
aliphatic or aromatic amine initiated, polypropylene oxide extended polyols are men-
tioned. As thixotropic filler fumed silica is mentioned. In the examples Mutranol 29138
is used as amine initiated polyol which is an amine based polyethertriol.

It was object of the present invention to provide a foamed polyurethane based sealant,
preferably a cast in place sealant, having a long open time, and cures quickly. Further it
was object of the present invention to provide a foamed sealant having good mechani-
cal properties as a low compression set and a high tear strength at a low shore A hard-
ness.

The object is achieved via a foamed polyurethane sealant obtainable via mixing (a)
polyisocyanate, (b) polyetherpolyols, (¢) aliphatic, exclusively amine initiated alkoxyla-
tion products having an OH-number of 400 to 1000 mg KOH/g and a functionality of 4,
(d) blowing agents and optionally (e) chain extenders and/or crosslinking agents, and
(f) auxiliaries and/or additives to give a reaction mixture and reacting the reaction mix-
ture to give the polyurethane sealant.

The foamed polyurethane sealing according to the present invention preferably is a
cast in place sealant. According to the present invention the term “cast in place seal-
ant” is defined as sealant which is obtained by casting a reaction mixture directly onto
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the carrier where the sealant is to be used and curing the reaction mixture to form the
sealant. Sealants produced in a different place, e.g. in a mould and which are trans-
ferred to the carrier where they are to be used as sealant after reaction of the reaction
mixture to give the polyurethane sealant for example by gluing the sealant onto a carri-
er do not fall under the definition of a cast in place sealant.

As carrier material to produce a cast in place sealant all kind of material can be used.
Usually the cast in place sealant is used to seal doors, for example of electrical devices
as distribution boxes or fuse boxes. Therefore preferably all material conventially used
to produce the outer case and especially the doors of these devices can be used as
carrier material. This encompasses metal as steel, aluminum, coated metal as painted
metal and plastics as coated or uncoated fiber reinforces epoxy resins or thermoplastic
resins.

The average density of the polyurethane sealant according to the present invention is
preferably from 80 to 600 g/liter, particularly preferably from 100 to 400 g/liter, and in
particular from 150 to 300 g/liter.

The polyisocyanates (a) used to produce the cast in place sealant according to the
invention comprise the aliphatic, cycloaliphatic, and aromatic di- or polyfunctional iso-
cyanates as known in polyurethane chemistry, and also any desired mixture thereof.
Examples are members of the methandiphenyldiisocyanate-family (MDI-family ) as
methanediphenyl 4,4'-diisocyanate (4,4’-MDI), methanediphenyl 2,4'-diisocyanate (2,-
4’-MDJI), (methanediphenyl 4,4'-diisocyanate and methanediphenyl 2,4'-diisocyanate
are also referred to as monomeric MDI), homologues of methanediphenyl diisocyanate
having a greater number of rings (polymer MDI) and modified MDI as carbodiimide
modified MDI and biuret modified MDI, tetramethylene diisocyanate, hexamethylene
diisocyanate (HDI), isophorone diisocyanate (IPDI), tolylene 2,4- or 2,6-diisocyanate
(TDI), and mixtures of the isocyanates mentioned.

It is preferable to use members of the MDI-family, especially mixtures of monomeric
MDI and polymeric MDI. The preferably used members of the MDI family comprise in a
preferred object of the present invention of up to about 20% by weight, based on the
total weight of the MDI, of allophanate- or uretonimine-modified MDI.

Polyisocyanate component (a) is preferably used in the form of polyisocyanate prepol-
ymers. Said polyisocyanate prepolymers are obtainable by reacting polyisocyanate as
described above (a-1) in stoichiometric excess with polyols (a-2) and optionally chain
extenders and/or cross linkers (a-3), to give the isocyanate terminated prepolymer, for
example at temperatures of from 30 to 100°C, preferably from about 80°C.
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Polyols (a-2) are known to the person skilled in the art and are described by way of
example in "Kunststoffhandbuch, Band 7, Polyurethane" [Polyurethane Handbook, Carl
Hanser Verlag, 2nd edition 1993, chapter 3.1]. It is preferable here to use, as polyols
(a-2), polyetherols as described in (b), especially polyetherols containing propyleneox-
ide, more preferred polypropyleneoxide.

Conventional chain extenders or crosslinking agents (a-3) are optionally added to the
polyols (a-2) for the production of the isocyanate prepolymers. These substances are
described under (c) below.

The isocyanate content of the isocyanate terminates prepolymer is preferably in the
range of 5 to 45 % by weight, more preferred 15 to 30 and most preferred 20 to 28% by
weight.

Polyetherols (b)usually have a molecular weight of at least 500 g/mol. Polyetherols (c)
are produced by known processes, for example by anionic polymerization using alkali
metal hydroxides or alkali metal alcoholates as catalysts, and with addition of at least
one starter molecule which comprises from 2 to 3 reactive hydrogen atoms, or by cati-
onic polymerization using Lewis acids, such as antimony pentachloride or boron fluo-
ride etherate, from one or more alkylene oxides having from 2 to 4 carbon atoms in the
alkylene moiety. Examples of suitable alkylene oxides are tetrahydrofuran, propylene
1,3-oxide, butylene 1,2- or 2,3-oxide, and preferably ethylene oxide and propylene
1,2-oxide. Other catalysts that can be used are multimetal cyanide compounds, known
as DMC catalysts. The alkylene oxides can be used alone, in alternating succession, or
in the form of a mixture. Preference is given to use of mixtures of propylene 1,2-oxide
and ethylene oxide, where amounts of from 5 to 50%, based on the total amount of
alkylene oxides, of the ethylene oxide are used as ethylene oxide end block ("EO
cap"), so that the resultant polyols have more than 70% of primary OH end groups.

A starter molecule that can be used is water or di- or trihydric alcohols, such as eth-
ylene glycol, 1,2- or 1,3-propanediol, diethylene glycol, dipropylene glycol,
1,4-butanediol, glycerol, or trimethylolpropane. In another embodiment molecules hav-
ing primary and secondary amine functionalities can be used as starter material in case
that the resulting polyethers do not fall under the definition of compound (¢), i.e. the
functionality is 2, 3 or 5 or higher and/or the OH number is less than 400.

Other suitable polyols are polymer-modified polyetherols, particularly preferably graft
polyetherols. Such polymer modified polyetherols are also known as polymer
polyetherol. Polymer polyetherols usually have from 5 to 60% by weight content of
preferably thermoplastic polymers, preferably from 10 to 55% by weight, particularly
preferably from 30 to 55% by weight, and in particular from 40 to 50% by weight. These
polymer polyesterols are described by way of example in WO 05/098763 and

EP-A-250 351, and are usually produced via free-radical polymerization of suitable
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olefinic monomers, such as styrene, acrylonitrile, (meth)acrylates, (meth)acrylic acid,
and/or acrylamide, in a polyetherol serving as graft base. The side chains are generally
produced via transfer of the free radicals from growing polymer chains onto
polyesterols or polyetherols. The polymer polyetherol comprises, alongside the graft
copolymers, mainly the homopolymers of the olefins, dispersed in unaltered
polyetherol.

In one preferred embodiment, the monomers used comprise acrylonitrile, or styrene,
preferably acrylonitrile and styrene. The monomers are optionally polymerized in the
presence of further monomers, of a macromer, i.e. of an unsaturated polyol capable of
free-radical polymerization, and of a moderator, and with use of a free-radical initiator,
mostly azo compounds or peroxide compounds, in a polyesterol or polyetherol as
continuous phase. This process is described by way of example in DE 111 394, US 3
304 273, US 3 383 351, US 3 523 093, DE 1 152 536, and DE 1 152 537.

During the free-radical polymerization reaction, the macromers are concomitantly
incorporated into the copolymer chain. This gives block copolymers having a polyester
block or, respectively, polyether block and a polyacrylonitrile-styrene block; these act
as compatibilizers at the interface between continuous phase and disperse phase, and
suppress agglomeration of the polymer polyesterol particles. The proportion of the
macromers is usually from 1 to 20% by weight, based on the total weight of the
monomers used to produce the polymer polyol.

If the material comprises polymer polyetherol, this is preferably present together with
further polyetherols. The proportion of polymer polyol is particularly preferably greater
than 5% by weight, based on the total weight of component (b). The amount of the
polymer polyetherols comprised can by way of example, based on the total weight of
component (b), be from 7 to 90% by weight, or from 11 to 80% by weight.

The average functionality of the polyether polyols (b), is preferably from 2.0 to 3.5,
more preferred 2.5 to 3.0 and an average hydroxyl number is from 20 to 160 mg
KOH/g, more preferred 25 to 90 mg KOH/g and most preferred 30 to 80 mg KOH/g.

As compound (c) an aliphatic, exclusively amine initiated alkoxylation products having
an OH-number of 400 to 1000 mg KOH/g, preferably 450 to 900 mg KOH/g and more
preferably 500 to 800 mg KOH/g. The OH-functionality of the alkoxylated amine (c) is
4. Alkoxylated amines (c) are usually produced by alkoxylation of diamines by a known
method. Preferably diamines as ethylenediamine, propylendiamine, butylendiamine,
pentylendiamine, hexylendiamine; isophorondiamine, hexamethylenediamine (HAD)
and hydrogenated methylenediphenylenediamine (H12MDA), most preferably eth-
ylenediamine is used as amine starter. As alkylene oxides one or more alkylene oxides
having from 2 to 4 carbon atoms in the alkylene moiety can be used. Examples of suit-
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able alkylene oxides are tetrahydrofuran, propylene 1,3-oxide, butylene 1,2- or
2,3-oxide, and preferably ethylene oxide and propylene 1,2-oxide. In an especially pre-
ferred embodiment only propylene 1,2-oxide is used as alkoxylation agent.

The content of the aliphatic amine initiated alcoxylation product (c) is preferably 0.1 to
10 wt.-%, more preferably 0.5 to 6 wt.-% and most preferably 1.0 to 4.0) wt.-%, based
on the total weight of the components (a) to (f).

Blowing agents (d) are also present during the production of polyurethane foams. Said
blowing agents (d) preferably comprise water. Blowing agents (d) that can be used
comprise well-known compounds having chemical and/or physical effect or mixtures of
these blowing agents. Chemical blowing agents are compounds which use reaction
with isocyanate to form gaseous products, an example being water or formic acid.
Physical blowing agents are compounds which have been emulsified or dissolved in
the starting materials for polyurethane production and which vaporize under the condi-
tions of polyurethane formation. By way of example, these involve hydrocarbons, halo-
genated hydrocarbons, and other compounds, for example perfluorinated alkanes,
such as perfluorohexane, chlorofluorocarbons, and ethers, esters, ketones, acetals,
and mixtures thereof, for example cyclo)aliphatic hydrocarbons having from 4 to 8 car-
bon atoms, or fluorocarbons, such as Solkane® 365 mfc from Solvay Fluorides LLC. A
preferred embodiment uses, as blowing agent, a mixture comprising at least one of
said blowing agents and water, and in particular water as sole blowing agent.

In one preferred embodiment, the content of water is from 0.1 to 2% by weight, prefer-
ably from 0.2 to 1.5% by weight, particularly preferably from 0.3 to 1.2% by weight, in
particular from 0.4 to 1% by weight, based on the total weight of components (a) to (g).

Chain extenders and/or crosslinking agents (e) used comprise substances with a molar
weight that is preferably smaller than 500 g/mol, particularly preferably from 60 to

400 g/mol, more preferably from 60 to 250 g/mol, where chain extenders have 2 hydro-
gen atoms reactive toward isocyanates and crosslinking agents have 3 hydrogen at-
oms reactive toward isocyanate. Chain extenders and/or crosslinking agents (e) do not
comprise aliphatic, exclusively amine initiated alkoxylation products having an OH-
number of 400 to 1000 mg KOH/g and a functionality of 4 (c).

Chain extenders and/or crosslinking agents (e) can be used individually or preferably in
the form of a mixture. It is preferable to use diols and/or triols with the molecular
weights smaller than 400, particularly preferably from 60 to 300 and in particular from
60 to 150. Examples of chain extenders and crosslinking agents that can be used are
aliphatic, cyclo)aliphatic, and/or araliphatic diols having from 2 to 14, preferably from 2
to 10, carbon atoms, for example ethylene glycol, 1,3-propanediol, 1,10-decanediol,
1,2-, 1,3-, 1,4-dihydroxycyclohexane, diethylene glycol, dipropylene glycol, and prefer-
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ably 1,4-butanediol, 1,6-hexanediol, and bis(2-hydroxyethyl)hydroguinone, triols, such
as 1,2,4- or 1,3,5-trihydroxycyclohexane, glycerol, and trimethylolpropane, and low-
molecular-weight hydroxylated polyalkylene oxides based on ethylene oxide and/or
based on propylene 1,2-oxide and on the abovementioned diols and/or triols as starter
molecules. In one preferred example propoxylated trithanolamine can be used as chain
extender. In this case also the amount of compound (c) applied can be lowered. Most
preferabley no chain extenders are used.

As catalysts (f) conventional catalysts as known in the field of production of polyure-
thanes can be applied. Mention may be made by way of example of amidines, such as
2,3-dimethyl-3,4,5,6-tetrahydropyrimidine, tertiary amines, such as triethylamine, tribu-
tylamine, dimethylbenzylamine, N-methyl-, N-ethyl-, and N-cyclohexylmorpholine,
N,N,N",N'-tetramethylethylenediamine, N,N,N',N'-tetramethylbutanediamine, N,N,N',N'-
tetramethylhexanediamine, pentamethyldiethylenetriamine, tetramethyldiaminoethyl
ether, bis(dimethylaminopropyl)urea, dimethylpiperazine, 1,2-dimethylimidazole,
1-azabicyclo[3.3.0]octane, and preferably 1,4-diazabicyclo[2.2.2]octane, and alkanola-
mine compounds, such as triethanolamine, triisopropanolamine, N-methyl- and
N-ethyldiethanolamine, and dimethylethanolamine. It is also possible to use organome-
tallic compounds, preferably organotin compounds, such as tin(ll) salts of organic car-
boxylic acids, e.g. tin(ll) acetate, tin(Il) octoate, tin(Il) ethylhexoate, and tin(ll) laurate,
and the dialkyltin(lV) salts of organic carboxylic acids, e.g. dibutyltin diacetate, dibu-
tyltin dilaurate, dibutyltin maleate, and dioctyltin diacetate, and also bismuth carbox-
ylates, such as bismuth(lll) neodecanoate, bismuth 2-ethylhexanoate, and bismuth
octanoate, or a mixture thereof. The organometallic compounds can be used alone or
preferably in combination with strongly basic amines. Preferably exclusively amine cat-
alysts are used.

Usually catalysts are applied in an amount of 0.01 to 2 % by weight, preferably 0.1 to
1 % by weight, each based on the total weight of components (a) to (f).

The auxiliaries and additives (g) comprise catalysts, surface-active substances, flame
retardants, reinforcing materials, bonding agents, UV stabilizers, antioxidants, dyes,
pigments and hydrolysis inhibitors and also fungistatic and bacteriostatic substances.
The addition of additives to the amine component is limited by the need for a
processable viscosity. Preferred additives are pigments, bonding agents, UV
stabilizers, antioxidants and/or reinforcing materials. These substances are known in
polyurethane and polyurea production.

For the purposes of the present invention, reinforcing materials are the conventional
organic and inorganic reinforcing materials or fillers known per se having a particle
diameter of usually greater than 10 um, preferably from 50 um to 50 mm. Here, the
particle diameter is the longest axis. In the case of chopped glass fibers, for example,
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the “particle diameter” according to the present invention would be the length of the
fibers. Specific examples which may be mentioned as fillers or reinforcing material are:
inorganic fillers such as siliceous minerals, for example sheet silicates such as
antigorite, bentonite, serpentine, hornblendes, amphiboles, chrysotile and talc, metal
oxides such as kaolin, aluminum oxides, titanium oxides, zinc oxide and iron oxides,
metal salts such as chalk and barite and inorganic pigments such as cadmium sulfide,
zinc sulfide and also glass, etc. Preference is given to using kaolin (China Clay),
aluminum silicate, fumed silica and copracipitates of barium sulfate and aluminum
silicate and glass fibers, especially fumed silica. Examples of possible organic fillers
are: carbon black, melamine, rosin, cyclopentadienyl resins and graft polymers and
also cellulose fibers, polyamide, polyacrylonitrile, polyurethane, polyester fibers based
on aromatic and/or aliphatic dicarboxylic acids and in particular carbon fibers. Most
preferably used as filler is fumed silica.

The inorganic and organic reinforcing materials can be used individually or as mixtures
and are advantageously added to the reaction mixture in amounts of from 0.5 to 50%
by weight, preferably from 1 to 30% by weight , more preferably 1,5 to 15 by weight
and especially 2 to 10 % by weight, based on the weight of the components (a) to (e).

To prepare the polyurethane sealant of the invention, the components (a) to (e) are
preferably mixed at temperatures of from 10 to 90°C, particularly preferably from 15 to
70°C and in particular from 20 to 50°C. In a preferred embodiment components (b) to
(f) are premixed to form the so called polyol component. This mixture is then preferably
applied to a carrier material as defined above and cured to form the cast in place
polyurethane sealant. Alternatively the reaction mixture is applied onto a material
having release properties as a mould or a release paper, e.g. a Teflon paper and then
cured. After curing the polyurethane sealant is the transferred from the release material
to the final carrier and can be adhered to that final carrier for example by using an
adhesive.

To prepare the polyurethane sealant of the invention the components (b) to (d) and, if
present, (e) to (g) can also be mixed to form a polyol component which is then mixed
with the isocyanate component (a).

The mixing ratios are selected so that the equivalence ratio of NCO groups of the
polyisocyanates (a) to the sum of the reactive hydrocarbon atoms of the components
(b) and optionally (c) and (d) is 0.5 - 1.1 : 1, preferably 0.6 — 0.9 : 1 and more
preferably 0.6 to 0.8 : 1. A ratio of 1 : 1 corresponds to an isocyanate index of 100.

For the purposes of the invention, the mixture of the components (a) to (d) and if pre-
sent (e) to (g) at reaction conversions of less than 90%, based on the isocyanate
groups, will be referred to as reaction mixtures.
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A further object of the present invention is a cast in place sealant obtainable according
to a process of the present invention.

The polyurethane sealants according to the present invention show outstanding me-
chanical properties as a low compression set, a high tensile strength, a high tear
strength and a good elongation at low shore hardness of preferably less than 23 shore
A, more preferably less than 20 shore A and especially preferred less than 10 shore A.
Further the sealant can be easily obtained and shows good reaction properties as a
long open time and a short cream time allowing fast curing after application. The ob-
tained sealant further shows fine and uniform foam cells and a very smooth surface
and good haptics.

The invention is illustrated below with the aid of examples.

Examples:

The parameters of the present invention were determined according to the following
standards:

The hydroxyl values were determined in accordance with DIN 53240.

The mechanical properties like tensile strength, elongation and tear strength were
determined in accordance with DIN 53504

Compression set was determined at a compression of 40 % at 70.C, according DIN EN
ISO 1856

Cream time was determined in a cup test and is the time the reaction mixture starts to
rise rapidly.

Tack free time was determined by touching the surface of the strip and corresponds to
the time needed until the surface is found to be dry and smooth.

The following substances were used in the Example section:

Polyol 1:  Polyetherol with OH number of 35 mg KOH/g and functionality 2.7, based
on ethylene oxide and propylene oxide with glycerol as starting material

Polyol 2:  Graft polyol having 30 wt.-% solids content (styrene-acrylonitrile) in polyol 1
as carrier polyol
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Polyol 3: Polyetherol with OH number of 42 mg KOH/g and functionality 2.7, based
on ethylene oxide and propylene oxide with glycerol as starting material

Polyol 4:  Polyetherol with OH number of 20 mg KOH/g and functionality 1.8, based
on ethylene oxide and propylene oxide with propylenglycol as starting mate-
rial

Polyamine 1: Alkoxylation product of ethylenediamin and propyleneglycol having an
OH number of 770 mg KOH/g

Polyamine 2: Alkoxylation product of Toluenediamin and ethyleneglycol and pro-
pyleneglycol having an OH number of 380 mg KOH/g

Polyamine 3: Alkoxylation product of triethanolamin and propyleneglycol having an
OH number of 470 mg KOH/g

Iso: MDI based prepolymer containing the reaction product of monomeric MDI,
polymeric MDI and polyols 3 and 4, having an NCO content of 25.5% by
weight.

Example 1 and comparative examples 1 to 3 are prepared using the ingredients as
specified in table 1. Polyols, water, foam stabilizer, black paste and fumed silica are
premixed to give a polyol component. The amounts of the respective ingredients are
given in table in percent by weight. Polyol component and isocyanate are mixed at an
isocyanate index of 62 and applied to a metal plate. After 24 hours at 25 °C and 50 %
relative humidity the mechanical properties were determined.

Ex. 1 Comp. 1 Comp.2 Comp. 3
Polyol 1 63.2 65 63.2 63.2
Polyol 2 5.4 5.6 5.4 5.4
Polyol 3 7.2 7.4 7.2 7.2
Polyol 4 13.6 13.9 13.6 13.6
Amin based | 0.5 0.5 0.5 0.5
katalyst
Polyamine 1 | 2.7 0 0 0
Polyamine 2 | 0 0 2.7 0
Polyamine 3 | 0 0 0 2.7
Foam stabi- | 1.8 1.9 1.8 1.8
lizer
Water 0.9 0.9 0.9 0.9
Black paste | 0.2 0.2 0.2 0.2
Fumed silica | 4.5 4.6 4.5 4.5
Iso Index 62 Index 62 Index 62 Index 62
Cream time | 60 60 58 60
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Tack free | 15 63 30 31
time
Compression | 22.2 20.8 35.9 44.8
set
Tensile 183 137 155 151
strength
Elongation 143 99 96 87
Tear 1.25 1.15 0.93 1.13
strength
Shore A 8 10 7 7

It can be seen from the data above that the application of the alkoxylation product of an

aliphatic amine according to the invention having an OH number of 770 and a function-
ality of 4 leads to faster curing, better mechanical properties as compression set, ten-

sile strength, elongation and tear strength compared with the application of the alkoxy-
lation product of an aromatic amine having an OH number of 380 and a functionality of
4 (comparative example 2) or an aliphatic amine having an OH value of 470 and a

functionality of 3 (comparative examples 3). Compared to comparative example 1 with-

out the application of a polyamine initiated polyol a much faster curing is obtained while

compression set is only slightly higher. Surprisingly also mechanical properties like
tensile strength, elongation and tear strength are also improved over comparative ex-

ample 1.
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A process for producing a polyurethane sealant, which comprises mixing

a) polyisocyanate,

b) polyetherpolyols,

c) aliphatic, exclusively amine initiated alkoxylation products having an OH-
number of 400 to 1000 mg KOH/g and a functionality of 4,

d) blowing agents and optionally

e) chain extenders and/or crosslinking agents,

f) catalysts and

g) auxiliaries and/or additives

to give a reaction mixture and reacting the reaction mixture to give the polyure-

thane sealant.

. A process according to claim 1 characterized in that the content of the aliphatic

amine initiated alkoxylation product (c) is 0.5 to 10 wt.-%, based on the total
weight of the components (b) to (f).

. A process according to claim 1 or claim 2 characterized in that the aliphatic

amine initiated alkoxylation product (c) is the alkoxylation product of eth-
ylendiamine.

A process according to any of claims 1 to 3, characterized in that the alkoxyla-
tion agent is 1,2-propyleneoxide.

. A process according to any of claims 1 to 4, characterized in that the density of

the sealant is 100 to 400 g/liter.

. A process according to any of claims 1 to 5, characterized in that the blowing

agent comprises water.

. A process according to any of claims 1 to 6, characterized in that the auxiliaries

and additives (f) comprise 2 to 10 wt.-%, based on the total weight of the com-
ponents (b) to (f), fumed silica.

. A process according to any of claims 1 to 7, characterized in that the polyether-

ols (b) comprise an average functionality of 2.0 to 3.5 (2.5 to 3.0) and an aver-
age hydroxyl number of 20 to 80 (25 to 70, 30 to 60).

. A process according to any of claims 1 to 8, characterized in that the polyeth-

erpolyols (b) comprise polymer polyol.
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10. A process according to any of claims 1 to 9, characterized in that the polyisocy-
anates (a) comprise prepolymer obtained by the reaction of a stoichiometric ex-
cess of aromatic isocyanates with polyetherpolyols.

11. A process according to any of claims 1 to 10, characterized in that the reaction
mixture is applied to a carrier.

12. A process according to any of claims 1 to 11, characterized in that the carrier is
a polymeric carrier, a metal carrier or a painted metal carrier.

13. A process according to claim 11 or 12, characterized in that the carrier is a
door.

14. A polyurethane sealant obtained by a process according to any of claims 1 to
13.
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