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Abstract

The present invention relates to polyol mixtures comprising (b1) at least one polyether
polyol having a hydroxyl value of 10 to 60 mg KOH/g and having a high proportion of
ethylene oxide, (b2) at least one polyether polyol having a hydroxyl value of 10 to 100
mg KOH/g, a low proportion of ethylene oxide, and not less than 40% primary OH
groups, and (b3) at least one polyether polyol having a hydroxyl value of 10 to 100 mg
KOHY/g, a low proportion of ethylene oxide, and not more than 30% primary OH groups,
and b5) from 0.25 to 10 further parts by weight of polyurea, based on 100 parts by
weight of components b1) to b3), optionally present as a constituent of a dispersion
polyol based on one or more of components b1) to b3).

The invention further relates to a process for producing flexible polyurethane foams
using the mixtures according to the invention, to the thereby obtainable flexible
polyurethane foams, and to the use of the thereby obtainable flexible polyurethane
foams as a cushioning element for furniture or as a seat element.
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Flexible polyurethane foams having improved long-term performance characteristics
Description

The present invention relates to polyol mixtures comprising (b1) at least one polyether
polyol having a hydroxyl value of 10 to 60 mg KOH/g and having a high proportion of
ethylene oxide, (b2) at least one polyether polyol having a hydroxyl value of 10 to 100
mg KOH/g, a low proportion of ethylene oxide, and not less than 40% primary OH
groups, (b3) at least one polyether polyol having a hydroxyl value of 10 to 100 mg
KOHY/g, a low proportion of ethylene oxide, and not more than 30% primary OH groups,
and also (b5) polyurea.

The invention further relates to a process for producing flexible polyurethane foams
using the mixtures according to the invention, to the thereby obtainable flexible polyure-
thane foams, and to the use of the thereby obtainable flexible polyurethane foams as a
cushioning element for furniture or as a seat element, for example in car seats, aircraft
seats or train seats.

Flexible polyurethane foams are used in particular in the production of furniture and
mattresses and also for car seats and car carpets. However, the physical properties of
flexible polyurethane foams differ considerably depending on the field of use.

Important basic properties for such applications are mechanical parameters such as
hardness, elasticity, elongation, and tensile strength. For most applications, for exam-
ple cushioning for seats or mattresses, there exist requirements for the hardness. For
example, mattress hardnesses are in the range from 2-4 kPa, whereas harder foams
> 4.0 kPa are required for seat applications. A particular comfort feature of flexible pol-
yurethane foams imbued with hardness is high elasticity. Flexible foams with not less
than 30% rebound resilience can be described as elastic and flexible foams with a re-
bound resilience of less than 30% as viscoelastic.

Another important parameter for flexible polyurethane foams is their density. An aim
here is to reduce the density for cost and weight reasons in order to use as little mate-
rial as possible. However, reducing the density while leaving the hardness unchanged
results in a reduction in elasticity.

Another important parameter for the comfort properties of flexible polyurethane foams
in furniture for sitting is high air permeability.

Flexible polyurethane foams are known from the prior art.

EP2331597 A1 describes the production of flexible polyurethane foams based on poly-
ether polyols having a hydroxyl value of 20 to 100 mg KOH/g and having ethylene ox-
ide in a proportion of at least 40% by weight as cell-opening polyol in combination with
polyether polyols having a hydroxyl value of 20 to 100 mg KOH/g and ethylene oxide in
a proportion of less than 40% by weight.

WO 2009/003964 A1 discloses polyether polyol mixtures comprising a hydrophilic pol-
yether polyol having a hydroxyl value of 20 to 200 mg KOH/g and having ethylene ox-
ide in a proportion of at least 50% by weight alongside a hydrophobic polyether polyol
having a hydroxyl value of 20 to 100 mg KOH/g and having at least 60% by weight of
propylene oxide, with the latter comprising terminal ethylene oxide units, i.e. primary
OH end groups.
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Flexible polyurethane foams with a compression hardness at 40% according to DIN EN
1ISO 3386 of appreciably more than 2 kPa, a tensile strength according to DIN EN I1SO
1798 of at least 50 kPa, a high elongation at break according to DIN EN ISO 1798, and
high rebound resilience are known.

The known flexible polyurethane foams are, however, in need of improvement in their
comfort features, in the hardness, and in their durability, particularly the loss of hard-
ness in the fatigue test according to DIN EN 1SO 3385.

It was therefore an object of the present invention to avoid the abovementioned disad-
vantages. In particular, the invention sought to make available flexible polyurethane
foams that have favorable durability and favorable comfort properties in the application
area as seat elements.

A particular object of the present invention was to make available flexible polyurethane
foams having compression hardness of greater than 4.0 kPa combined with low loss of
hardness in the fatigue test.

The flexible polyurethane foams needed to have high tensile strength and elongation at
break allied with high elasticity.

It was a further object of the present invention to provide flexible polyurethane foams
that have a broad processing range and are producible as slabstock foams or molded
foams.

These objects were achieved by the mixtures according to the invention, the process
according to the invention for producing flexible polyurethane foams, and the thereby
obtainable flexible polyurethane foams.

The present invention relates to mixtures b) comprising the following components b1)
to b3) and b5) and optionally b4) and b6):

b1) 75 to 94% by weight of at least one polyether polyol having a hydroxyl value of 10
to 60 mg KOH/g, an OH functionality of at least 2, and ethylene oxide in a propor-
tion of 50 to 100% by weight based on the content of alkylene oxide,

b2) 3 to 20% by weight of at least one polyether polyol having a hydroxyl value of 10
to 100 mg KOH/g, an OH functionality of at least 2, ethylene oxide in a proportion
of 2 to 30% by weight based on the content of alkylene oxide, and a proportion of
primary OH groups of 40 to 100% based on the total number of OH groups in
component b2),

b3) 3 to 20% by weight of at least one polyether polyol having a hydroxyl value of 10
to 100 mg KOH/g, an OH functionality of at least 2, ethylene oxide in a proportion
of 0 to 30% by weight based on the content of alkylene oxide, and a proportion of
primary OH groups of 0 to 30% based on the total number of OH groups in com-
ponent b3),

in each case based on the total amount by weight of components b1) to b3),
which comes to 100% by weight, and

b5) from 0.25 to 10 further parts by weight of polyurea, based on 100 parts by weight
of components b1) to b3), optionally present as a constituent of a dispersion pol-
yol based on one or more of components b1) to b3),
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and also

b4) from 0 to 10 further parts by weight, based on 100 parts by weight of components
b1) to b3), of at least one further polyether polyol that differs from components
b1) to b3), and

b6) from 0 to 15 further parts by weight of filler, based on 100 parts by weight of
components b1) to b3), optionally present as a constituent of a graft polyol based
on one or more of components b1) to b3).

Preferred embodiments can be discerned from the claims and from the description.
Combinations of preferred embodiments do not depart from the scope of this invention.
Preferred embodiments are elucidated in more detail hereinafter.

For the purposes of the present invention, functionality of a compound is to be under-
stood as meaning the number of reactive groups per molecule. A polyfunctional com-
pound thus has a functionality of at least 2.

In the case of the polyether polyols in mixture b), the functionality refers to the number
of reactive OH groups per molecule. In the case of the polyisocyanates in component
a), the functionality refers to the number of reactive NCO groups per molecule.

If mixtures of compounds with different functionality are used for a particular compo-
nent, the functionality of the components is the result in each case of the number-
weighted mean of the functionality of the individual compounds, i.e. functionality is al-
ways to be understood as meaning the number-average functionality.

For the purposes of the present invention, the hydroxyl value is understood as meaning
the hydroxyl value determined according to DIN 53240. It is expressed in mg KOH/g.
The hydroxyl value is related to the molecular weight Mn via the formula

Mn [g/mol] = (f * 56106 g/mol)/OHV [mg/g], where f is the OH functionality of the poly-
ether polyol.

The proportions of primary and secondary OH groups are preferably determined from
the 'H NMR spectra of the peracetylated polyether polyols according to ASTM D-4273-
11.

For the purposes of the invention, polyurethane foams are understood as meaning
foams according to DIN 7726. The flexible polyurethane foams according to the inven-
tion preferably have a compressive stress at 40% compression according to DIN EN
1ISO 3386 of 15 kPa and lower, more preferably from 4 to 14 kPa and particularly pref-
erably from 5 to 14 kPa. Further details on flexible polyurethane foams are given in
“Kunststoffhandbuch [Plastics Handbook], volume 7, Polyurethane [Polyurethanes]”,
Carl Hanser Verlag, 3rd edition 1993, chapter 5.

According to the invention, the mixtures comprise from 75 to 94% by weight (based on
the total amount by weight of components b1) to b3), which comes to 100% by weight)
of at least one polyether polyol having a hydroxyl value of 10 to 60 mg KOH/g, an OH
functionality of at least 2, and ethylene oxide in a proportion of 50 to 100% by weight
based on the content of alkylene oxide.

Such polyether polyols may be referred to as cell-opening polyols, since their inclusion
generally gives the flexible polyurethane foams increased open-cell character. The cell-
opening polyols included according to the invention are known from the prior art. The
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amounts of cell-opening polyol used in the prior art in the production of elastic foams
are generally less than 20% by weight of the polyol component.

The proportion of component b1} in the total amount of components b1), b2), and b3) is
preferably from 78 to 92% by weight, more preferably from 80 to 90% by weight, par-
ticularly preferably from 82 to 89% by weight.

The hydroxyl value of the polyether polyols in component b1) is preferably from 15 to
58 mg KOH/g, more preferably from 20 to 55 mg KOH/qg, particularly preferably from 25
to 50 mg KOH/g.

The OH functionality of the polyether polyols in component b1) is preferably not more
than 8. The OH functionality of the polyether polyols in is further preferably more than
2. The OH functionality of the polyether polyols in component b1) is particularly prefer-
ably from 2.2 to 4, most preferably from 2.4 to 3.3.

The proportion of primary OH groups in the polyether polyols in component b1) based
on the total number of OH groups is preferably at least 40%, more preferably at least
50%, particularly preferably at least 60%, most preferably at least 70%, with the OH
groups being OH end groups and with primary and secondary OH groups being taken
into consideration here. In one embodiment in which ethylene oxide is used exclusively
as the alkylene oxide, there are 100% primary end groups present.

The preparation of polyether polyols according to component b1) is known from the
prior art. Polyether polyols suitable for component b1) and their preparation are de-
scribed in more detail in DE4318120 for example.

Starter compounds used for preparing the polyether polyols in component b1) are pref-
erably hydroxy-functional or amino-functional. Examples of suitable starter compounds
are propylene glycol, ethylene glycol, diethylene glycol, dipropylene glycol, 1,2-
butanediol, 1,3-butanediol, 1,4-butanediol, hexanediol, pentanediol, 3-methyl-1,5-
pentanediol, 1,12-dodecanediol, glycerol, trimethylolpropane, triethanolamine, pentae-
rythritol, sorbitol, sucrose, hydroquinone, pyrocatechol, resorcinol, bisphenol F, bi-
sphenol A, 1,3,5-trihydroxybenzene, methylol-containing condensates of formaldehyde
and phenol or melamine or urea. The starter compound used is preferably glycerol,
trimethylolpropane, sucrose, and/or sorbitol.

The polyether polyols in component b1) are particularly preferably prepared on the ba-
sis of trifunctional starters, in particular glycerol.

The proportion of ethylene oxide in the total amount by weight of alkylene oxide in
component b1) is preferably from 60 to 100% by weight, more preferably from 65 to
90% by weight, particularly preferably from 70 to 85% by weight. In a first preferred
embodiment, ethylene oxide is used exclusively as the alkylene oxide.

In a further preferred embodiment, ethylene oxide is used in admixture with at least one
further alkylene oxide. Examples of suitable further alkylene oxides are propylene ox-
ide, 1,2-butylene oxide or 2,3-butylene oxide, and styrene oxide. The further alkylene
oxide is preferably propylene oxide.

Propylene oxide and ethylene oxide are preferably fed into the reaction mixture individ-
ually, in admixture, or successively. If the alkylene oxides are added successively, the
products produced comprise polyether chains with block structures. Increasing the pro-
portion of ethylene oxide in the ethylene oxide/propylene oxide mixture generally re-
sults in an increase in the proportion of primary OH groups in the polyether polyol. The
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proportion of primary OH end groups can be increased through subsequent addition of
pure ethylene oxide. Products having ethylene oxide end blocks have a particularly
high proportion of primary OH groups.

According to the invention, mixtures b2) comprise 3 to 20% by weight (based on the
total amount by weight of components b1) to b3), which comes to 100% by weight) of
at least one polyether polyol having a hydroxyl value of 10 to 100 mg KOH/g, an OH
functionality of at least 2, ethylene oxide in a proportion of 2 to 30% by weight based on
the content of alkylene oxide, and a proportion of primary OH groups of 40 to 100%
based on the total number of OH groups in component b2).

The proportion of component b2} in the total amount of components b1), b2), and b3) is
preferably from 3 to 18% by weight, more preferably from 4 to 18% by weight, particu-
larly preferably from 4 to 15% by weight.

The hydroxyl value of the polyether polyols in component b2) is preferably from 15 to
90 mg KOH/g, more preferably from 20 to 80 mg KOH/qg, particularly preferably from 25
to 50 mg KOH/g.

The proportion of primary OH groups in the polyether polyols in component b2) based
on the total number of OH groups in component b2) is preferably from 50 to 90%, more
preferably from 60 to 90%, particularly preferably from 70 to 90%.

The OH functionality of the polyether polyols in component b2) is preferably greater
than 2, more preferably at least 2.4, and particularly preferably at least 2.6. The OH
functionality of the polyether polyols in component b2) is preferably not more than 8,
more preferably not more than 4, and particularly preferably not more than 3.3.

In a first preferred embodiment, preferred polyether polyols in component b2) have an
OH functionality of more than 2 and not more than 4, more preferably from 2.4 to 4,
particularly preferably from 2.6 to 3.3.

In a further embodiment, preference is given to the use in component b2) of highly
functional polyether polyols having an OH functionality of more than 4 and not more
than 8, particularly preferably of more than 4 to 6. In this embodiment, particular pref-
erence is given to the use as starter of sucrose, sorbitol or mixtures thereof or mixtures
of the aforementioned compounds with glycerol.

The preparation of polyether polyols according to component b2) is known from the
prior art. Suitable polyether polyols according to component b2) can be prepared by
known processes, for example by anionic polymerization using as catalysts alkali metal
hydroxides, for example sodium hydroxide or potassium hydroxide, or alkali metal
alkoxides, for example sodium methoxide, sodium ethoxide or potassium ethoxide, or
potassium isopropoxide. One such method of preparation is described in more detail in
DE4318120.

Suitable starter compounds for preparing the polyether polyols in components b2) are
identical to those mentioned under component b1).

In a preferred embodiment, the polyether polyols in component b2) are prepared on the
basis of trifunctional or higher functional starters, particularly preferably trifunctional
starters, most preferably glycerol.

The proportion of ethylene oxide in the total amount by weight of alkylene oxide in
component b2 is preferably from 5 to 30% by weight, more preferably from 5 to 25% by
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weight, particularly preferably from 8 to 22% by weight. Ethylene oxide is thus used in
admixture with at least one further alkylene oxide.

Examples of suitable further alkylene oxides are propylene oxide, 1,2-butylene oxide or
2,3-butylene oxide, and styrene oxide. The further alkylene oxide is preferably propyl-
ene oxide.

Propylene oxide and ethylene oxide are preferably fed into the reaction mixture individ-
ually, in admixture, or successively. If the alkylene oxides are added successively, the
products produced comprise polyether chains with block structures. The addition of
pure ethylene oxide in the last step of the alkoxylation results in products with ethylene
oxide end blocks. Such products having ethylene oxide end blocks have a particularly
high proportion of primary end groups.

In a preferred embodiment, component b2) is used wholly or partly in the form of graft
polyols or dispersion polyols, i.e. in combination with component b5) and/or b6), to form
mixture b. This embodiment is elucidated in more detail hereinafter in the context of
components b5) and b6).

According to the invention, mixtures b3) comprise 3 to 20% by weight (based on the
total amount by weight of components b1) to b3), which comes to 100% by weight) of
at least one polyether polyol having a hydroxyl value of 10 to 100 mg KOH/g, an OH
functionality of at least 2, ethylene oxide in a proportion of 0 to 30% by weight based on
the content of alkylene oxide, and a proportion of primary OH groups of 0 to 30%
based on the total number of OH groups in component b3),

The proportion of component b3) in the total amount of components b1), b2), and b3) is
preferably from 4 to 18% by weight, more preferably from 4 to 16% by weight, particu-
larly preferably from 4 to 15% by weight, most preferably from 5 to 14% by weight.

The hydroxyl value of the polyether polyols in component b3) is preferably from 15 to
90 mg KOH/g, more preferably from 20 to 80 mg KOH/qg, particularly preferably from 25
to 75 mg KOH/g, most preferably from 35 to 65 mg KOH/g.

The proportion of primary OH groups in the polyether polyols in component b3) based

on the total number of OH groups in component b3) is preferably from 0 to 25%, more

preferably from 0 to 20%, particularly preferably from 0 to 15%, more preferably from 0
to 10% and most preferably from 0 to 5%.

The OH functionality of the polyether polyols in component b3) is preferably greater
than 2, more preferably at least 2.2, and particularly preferably at least 2.4. The OH
functionality of the polyether polyols in component b3) is preferably not more than 4,
more preferably not more than 3, and particularly preferably not more than 2.8.

In a preferred embodiment, preferred polyether polyols in component b3) have an OH
functionality of more than 2 and not more than 4, more preferably from 2.2 to 3, particu-
larly preferably from 2.4 to 2.8.

The preparation of polyether polyols according to component b3) is known from the
prior art. Suitable polyols are prepared by known methods, for example by anionic
polymerization using as catalysts alkali metal hydroxides, for example sodium hydrox-
ide or potassium hydroxide, or alkali metal alkoxides, for example sodium hydroxide or
potassium hydroxide, or alkali metal alkoxides, for example sodium methoxide, sodium
ethoxide or potassium ethoxide or potassium isopropoxide, or by double-metal cyanide
catalysis from one or more alkylene oxides having 2 to 4 carbon atoms in the alkylene
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radical. Such methods of preparation are described in more detail for example in
DE4318120 and W0O2006/034800.

Suitable starter compounds for preparing the polyether polyols in components b3) are
identical to those listed under component b1).

In a preferred embodiment, the polyether polyols in component b3) are prepared on the
basis of difunctional, trifunctional or higher functional starters, most preferably glycerol,
monoethylene glycol, and/or diethylene glycol.

The alkylene oxide in component b3) preferably comprises propylene oxide. In a first
preferred embodiment, propylene oxide is used exclusively as the alkylene oxide.

In a further preferred embodiment, propylene oxide is used in admixture with at least
one further alkylene oxide. Examples of suitable further alkylene oxides are ethylene
oxide, 1,2-butylene oxide or 2,3-butylene oxide, and styrene oxide. The further alkylene
oxide is preferably ethylene oxide.

The proportion of ethylene oxide in the total amount by weight of alkylene oxide in
component b3) is preferably from 0 to 20% by weight, more preferably from 0 to 15%
by weight, particularly preferably from 0 to 12% by weight.

Propylene oxide and ethylene oxide are preferably fed into the reaction mixture individ-
ually, in admixture, or successively. If the alkylene oxides are added successively, the
products produced comprise polyether chains with block structures. The addition of
pure propylene oxide or of alkylene oxide mixtures mainly comprising propylene oxide
in the last step of the alkoxylation results in products with propylene oxide end blocks.
Products having propylene oxide end blocks have a particularly high proportion of sec-
ondary OH groups.

In a preferred embodiment, component b3) is added partly in the form of graft polyols
or dispersion polyols, i.e. in combination with component b5) and/or b6), to form mix-
ture b according to the invention. This embodiment is elucidated in more detail herein-
after.

According to the invention, the mixtures comprise b5) in a content from 0.25 to 10 fur-
ther parts by weight of polyurea based on 100 parts by weight of components b1) to
b3), preferably the mixtures comprise b5) in a content from 0.8 to 8 further parts by
weight of polyurea based on 100 parts by weight of components b1) to b3), more pref-
erably the mixtures comprise b5) in a content from 1 to 7 further parts by weight of pol-
yurea based on 100 parts by weight of components b1) to b3), particularly preferably
the mixtures comprise b5) in a content from 1.5 to 6 further parts by weight of polyurea
based on 100 parts by weight of components b1) to b3), for example the mixtures
comprise b5) in a content of 3, 4 or 5 further parts by weight of polyurea based on

100 parts by weight of components b1) to b3).

Polyureas are generally known and are polymers formed by the polyaddition of isocya-
nates and amines. These polymers have a urea-like structural element. Structurally,
polyureas belong to the group of aminoplasts.

Polyurea dispersions are generally known. They are dispersions of polyurea particles in
conventional polyols. These polyols may be produced for example by the reaction of
diamines with diisocyanates in the presence of polyether polyols. Commonly used dia-
mines are hydrazine, ethylenediamine, 1,6-hexamethylenediamine or alkanolamines.
Preference is given to using hydrazine as the diamine. The diisocyanates used may be
all possible diisocyanates. Toluene diisocyanate (TDI), methylene diphenyl isocyanate
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(MDI) or hexamethylene diisocyanate (HDI) may be used with preference in the syn-
thesis of polyurea dispersions. Such production processes are described in more detail
for example in “Dow Polyurethanes Flexible Foams”, 2nd edition 1997, chapter 2.

According to the invention, any polyurea may be used as component b5) in a mixture b.
Component b5) is preferably a polyurea dispersion having a solids content of 10% to
45% by weight based on the total mass of the dispersion, more preferably a polyurea
dispersion having a solids content of 12% to 30% by weight based on the total mass of
the dispersion, particularly preferably a polyurea dispersion having a solids content of
15% to 25% by weight based on the total mass of the dispersion, for example a poly-
urea dispersion having a solids content of 18% or 20% or 22 or 24% by weight based
on the total mass of the dispersion,

Component b5) is here preferably a polyurea dispersion as a constituent of a disper-
sion polyol. In particular, a polyurea dispersion as a constituent of a dispersion polyol
based on component b2).

An appropriate composition of component b5) results in high compression hardness
while at the same time having high rebound resilience and good durability.

Mixtures b according to the invention optionally comprise, as component b4), from 0 to
10 further parts by weight (based on 100 parts by weight of components b1 to b3) of at
least one polyether polyol that differs from components b1) to b3).

In a preferred first embodiment, mixtures b according to the invention comprise no fur-
ther polyether polyols according to component b4). In a second preferred embodiment,
mixtures b according to the invention comprise from 0.01 to 10 further parts by weight
(based on 100 parts by weight of components b1 to b3) of at least one further polyether
polyol that differs from components b1) to b3), more preferably from 0.5 to 10 further
parts by weight, particularly preferably from 0.5 to 5 further parts by weight.

Mixtures b) according to the invention optionally comprise, as component b6), from 0 to
15 further parts by weight of fillers, based on 100 parts by weight of components b1) to
b3). In the context of the present invention, a filler is understood as meaning a solid.
The fillers are preferably present as a constituent of at least one graft polyol based on
components b2) and/or b3).

In a first preferred embodiment, the mixtures according to the invention comprise no
fillers according to components b6). In a second preferred embodiment, mixtures b)
according to the invention comprise from 0.01 to 15 further parts by weight of fillers
according to component b6), based on 100 parts by weight of components b1) to b3),
more preferably from 0.3 to 8 further parts by weight, particularly preferably from 0.5 to
6 further parts by weight, most preferably from 0.7 to 5 further parts by weight.

In a preferred embodiment, the fillers are present in mixture b) as a constituent of graft
polyols, i.e. in combination with polyether polyols. The use of graft polyols results in
improved tensile strength. The use of graft polyols results moreover in mixtures b hav-
ing better compatibility and long-term stability. As the base polymer for the graft poly-
ols, it is advantageous to use polyether polyols according to component b2 and/or b3.
Such graft polyols are known from the prior art or can be prepared by known methods.

Particularly preferable as filler are SAN particles (styrene-acrylonitrile particles). Also
suitable as graft polyols are polymer-modified polyether polyols, preferably graft poly-
ether polyols, particularly preferably ones based on styrene and/or acrylonitrile, which
are prepared by in-situ polymerization of acrylonitrile, styrene or preferably mixtures of
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styrene and acrylonitrile, for example in a weight ratio of 90:10 to 10:90, preferably
70:30 to 30:70, advantageously in the abovementioned polyether polyols, and also
polyether polyol dispersions that comprise, usually in an amount from 1 to 50% by
weight, preferably 2 to 25% by weight, as a disperse phase: for example, polyhydra-
zides, polyurethanes comprising tertiary amino groups, and/or melamine. Such produc-
tion processes are described in more detail in, for example, “Dow Polyurethanes Flexi-
ble Foams”, 2nd edition 1997, chapter 2.

Alternatively, the fillers, which are preferably present as dispersed filler particles, may
also be obtained in the so-called melt emulsification process. This process is described
in WO2009/138379. In the process, a thermoplastic polymer, optionally together with a
stabilizer, and polyamine are heated to a temperature above the melting point of the
thermoplastic polymer, homogenized, for example using ultrasound, an extruder or a
toothed-ring dispersing machine, and cooled to a temperature below the melting point
of the thermoplastic polymer. All thermoplastic polymers may in principle be used for
this. Preference is given to the use of thermoplastic polymers that can be obtained by
polymerization of the abovementioned monomers. Optionally, an emulsifier is further
added. For example, the stabilizers and emulsifiers described in WO 2009/138379 may
be used. In a preferred embodiment, the thermoplastic polymer to be used in the melt
emulsification process consists of polystyrene-acrylonitrile.

Preferred mixtures b) comprise from 80 to 94% by weight of component b1), from 3 to
18% by weight of component b2), and from 3 to 16% by weight of component b3), and
from 0.5 to 10 further parts by weight of polyurea, based on 100 parts by weight of
components b1) to b3). Particularly preferred mixtures b) comprise from 80 to 92% by
weight of component b1), from 4 to 16% by weight of component b2), and from 4 to
15% by weight of component b3), and from 1 to 6 further parts by weight of polyurea,
based on 100 parts by weight of components b1) to b3).

In addition, the present invention relates to a process for producing flexible polyure-
thane foams in which the following components are mixed to form a reaction mixture
and converted into the flexible polyurethane foam:

a) atleast one polyisocyanate based on diphenylmethane diisocyanate (MDI),
wherein component a) comprises from 60 to 100% by weight of 4,4'-
diphenylmethane diisocyanate based on the total weight of component a),

b) a mixture b according to the invention,

c) optionally chain extenders and/or crosslinkers,

d) at least one catalyst, and

e) at least one blowing agent comprising water, and optionally

f) one or more additives that differ from components a) to e).

In the production of the flexible polyurethane foams, two or more liquid streams are
preferably combined with one another. The mixing of these liquid streams initiates the
polymerization and foaming of the polymerizing material. Polymerization and shaping
are often done in a single step, typically by shaping the reaction mixture while it is still
liquid. In addition, polyurethanes are also often produced in the form of blocks that are
then cut into the desired shape.

The abovementioned two liquid streams are preferably component a) and a premix of
components b), c), d), ), and optionally f). In the production of block foams, it is usual
for more than two liquid streams to be combined with one another.

Preferred components a), ¢), d), e), and optionally f) are elucidated hereinafter.
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For the purposes of the present invention, polyisocyanate is to be understood as mean-
ing a polyfunctional isocyanate. Suitable polyisocyanates are, in particular, those based
on diphenylmethane diisocyanate (MDI) and tolylene diisocyanate (TDI).

In the process according to the invention, at least one polyisocyanate is reacted as
component a), wherein component a) is at least one polyisocyanate based on diphe-
nylmethane diisocyanate (MDI) and comprises from 60 to 100% by weight of 4,4'-
diphenylmethane diisocyanate based on the total weight of component a).

MDI-based polyisocyanates are 2,2'-diphenylmethane diisocyanate, 2,4'-
diphenylmethane diisocyanate, 4,4'-diphenylmethane diisocyanate, and multiring di-
phenylmethane diisocyanate (multiring MDI, i.e. having 3 or more aryl rings), which is
also referred to as polyphenylpolymethylene isocyanate or oligomeric MDI, or mixtures
of two or more of the aforementioned compounds, or crude MDI obtained from MDI
production.

In one embodiment, the abovementioned MDI-based polyisocyanates are used in ad-
mixture with further polyisocyanates, in particular further aromatic polyisocyanates,
preferably tolylene diisocyanate (TDI). In another preferred embodiment, exclusively
MDI-based polyisocyanates are reacted.

Particularly preferred as MDI-based polyisocyanate is a multiring MDI in admixture with
a two-ring MDI, in particular 4,4'-MDI and optionally 2,4'-MDI.

Oligomeric MDI comprises one or more multiring MDI condensation products having a
functionality of more than 2, in particular 3 or 4 or 5. Oligomeric MDI is normally used in
admixture with monomeric MDI.

Component a) comprises from 60 to 100% by weight of 4,4'-MDI based on the total
weight of component a), more preferably from 65 to 90% by weight, particularly prefer-
ably from 68 to 80% by weight, most preferably from 70 to 80% by weight.

Component a) preferably comprises from 65 to 90% by weight of 4,4'-MDI, from 0 to
20% by weight of 2,4'-MDI, and from 10 to 30% by weight of multiring MDI, in each
case based on the total weight of component a).

Component a) more preferably comprises from 68 to 90% by weight, particularly pref-
erably from 70 to 80% by weight, of 4,4'-MDI, from 0 to 20% by weight, more preferably
from 1 to 17% by weight, particularly preferably from 1 to 12% by weight, most prefera-
bly from 1 to 10% by weight, of 2,4'-MDI, and from 10 to 30% by weight, more prefera-
bly from 13 to 28% by weight, of multiring MDI, in each case based on the total weight
of component a).

A corresponding composition of component a) results in high compression hardness
allied with high rebound resilience and good durability.

The (number-average) functionality of component a) can vary in the range from about 2
to about 4, more preferably from 2 to 3 and particularly preferably from 2.1 to 2.7.

Polyfunctional isocyanates or mixtures of a plurality of polyfunctional isocyanates
based on MDI are known and are marketed, for example, by BASF Polyurethanes
GmbH under the name Lupranat®.

The content of isocyanate groups in component a) is preferably from 5 to 10 mmol/g,
more preferably from 6 to 9 mmol/g, particularly preferably from 7 to 8.5 mmol/g. It is
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known to those skilled in the art that the content of isocyanate groups in mmol/g and
the so-called equivalent weight in g/equivalent are in a reciprocal ratio. The content of
isocyanate groups in mmol/g is calculated from the content in % by weight according to
ASTM D-5155-96 A.

The viscosity of the component a) used may vary within a wide range. Component a)
has a viscosity at 25°C preferably from 10 to 300 mPa.s, more preferably from 20 to
250 mPa.s.

In a preferred embodiment, component a) is used wholly or partly in the form of polyi-
socyanate prepolymers.

These polyisocyanate prepolymers are obtainable by reacting beforehand all or some
of the above-described polyisocyanates according to component a) with polymeric
compounds reactive toward isocyanates to form the isocyanate prepolymer. The reac-
tion takes place in an excess of component a), for example at temperatures of 30 to
100°C, preferably at about 80°C. The use of polyisocyanate prepolymers improves the
tensile strength and rebound resilience of the flexible polyurethane foams obtainable
according to the invention.

Suitable polymeric compounds having groups reactive toward isocyanates are known
to those skilled in the art and described for example in “Kunststoffnandbuch [Plastics
Handbook], volume 7, Polyurethane [Polyurethanes]’, Carl Hanser Verlag, 3rd edition
1993, chapter 3.1.

Suitable polymeric compounds having groups reactive toward isocyanates may in prin-
ciple be all known compounds having at least two hydrogen atoms reactive toward iso-
cyanates, for example those having a functionality of 2 to 8 and with a number-average
molecular weight Mn of 400 to 15 000 g/mol. Thus it is possible, for example, to use
compounds selected from the group consisting of polyether polyols, polyester polyols,
and mixtures thereof.

Examples of suitable prepolymers are described in DE 10314762.

Preferred polymeric compounds having groups reactive toward isocyanates are poly-

ether polyols according to component b1), b2), and/or b3), in particular polyether poly-
ols according to component b1). The abovementioned polymeric compounds are pref-
erably reacted with the above-named polyisocyanates, with the latter being present in
excess.

The NCO content of the prepolymers used is preferably in the range from 20 to 32.5%,
particularly preferably from 25 to 31%. The NCO content is determined according to
ASTM D-5155-96 A).

In a preferred embodiment, chain extenders and/or crosslinkers are used as compo-
nent c) in the process for producing flexible polyurethane foams.

Compounds having at least two groups reactive toward isocyanates and with a molecu-
lar weight of less than 400 g/mol may be used as chain extenders and crosslinkers c),
with molecules having two hydrogen atoms reactive toward isocyanate being referred
to as chain extenders and molecules having more than two hydrogen atoms reactive
toward isocyanate as crosslinkers. It is, however, also possible to omit the chain ex-
tender or crosslinker. The addition of chain extenders, crosslinkers or optionally also
mixtures thereof may, however, be advantageous in order to modify the mechanical
properties, e.g. hardness.
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If chain extenders and/or crosslinkers c) are used, the chain extenders and/or cross-
linkers known in the production of polyurethanes may be used. These are preferably
low-molecular-weight compounds with functional groups reactive toward isocyanates,
for example butanediol, 2-methyl-1,3-propanediol, sorbitol, glycerol, trimethylolpropane,
glycols, and diamines. Further possible low-molecular-weight chain extenders and/or
crosslinkers are given, for example, in “Kunststoffhandbuch [Plastics Handbook], vol-
ume 7, Polyurethane [Polyurethanes]’, Carl Hanser Verlag, 3rd edition 1993, chap-

ter 3.4.

In a preferred embodiment of the process according to the invention, at least one cata-
lyst is used as component d).

Catalysts d) strongly accelerate the reaction with component a) of polyols b) and op-
tionally chain extender and crosslinker ¢) and also blowing agent e).

In one embodiment, component d) comprises incorporable amine catalysts. These
have at least one, preferably 1 to 8 and particularly preferably 1 to 2 groups reactive
toward isocyanates, such as primary amine groups, secondary amine groups, hydroxyl
groups, amides or urea groups, preferably primary amine groups, secondary amine
groups, hydroxyl groups. Incorporable amine catalysts are used mostly in the produc-
tion of low-emission polyurethanes, which are used particularly in automobile interiors.
Such catalysts are known and described for example in EP1888664. These include
compounds that, in addition to groups reactive toward isocyanates, preferably have
one or more tertiary amino groups. At least one of the tertiary amino groups in the in-
corporable catalysts preferably bears at least two aliphatic hydrocarbon radicals, pref-
erably having 1 to 10 carbon atoms per radical, more preferably having 1 to 6 carbon
atoms per radical. More preferably, the tertiary amino groups bear two radicals inde-
pendently selected from methyl and ethyl radical plus a further organic radical. Exam-
ples of incorporable catalysts that may be used are bis{(dimethylaminopropyljurea,
bis(N,N-dimethylaminoethoxyethyl) carbamate, dimethylaminopropylurea, N,N,N-
trimethyl-N-hydroxyethylbis(aminopropylether), N,N,N-trimethyl-N-
hydroxyethylbis(aminoethylether), diethylethanolamine, bis(N,N-dimethyl-3-
aminopropyl)amine, dimethylaminopropylamine, 3-dimethylaminopropyl-N,N-
dimethylpropane-1,3-diamine, dimethyl-2-(2-aminoethoxyethanol) and (1,3-
bis(dimethylamino)propan-2-ol), N,N-bis(3-dimethylaminopropyl)-N-isopropanolamine,
bis(dimethylaminopropyl)-2-hydroxyethylamine, N,N,N-trimethyl-N-(3-aminopropyl)-
bis(aminoethylether), 3-dimethylaminoisopropyl diisopropanolamine, or mixtures there-
of.

In addition to incorporable amine catalysts, customary catalysts for the production of
polyurethanes may further be used. Examples include amidines such as 2,3-dimethyl-
3,4,5,6-tetrahydropyrimidine, tertiary amines such as triethylamine, tributylamine, dime-
thylbenzylamine, 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(dimethylaminopropyljurea, 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. Likewise suitable are organic metal
compounds, preferably organic tin compounds, such as tin(ll) salts of organic carbox-
ylic acids, for example tin(ll) acetate, tin(ll) octanoate, tin(ll) ethylhexanoate, and tin(ll)
laurate, and dialkyltin{(IV) salts of organic carboxylic acids, for example dibutyltin diace-
tate, dibutyltin dilaurate, tin ricinolate, dibutyltin maleate, and dioctyltin diacetate, and
also zinc carboxylates such as zinc ricinolate, and also bismuth carboxylates such as
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bismuth(lll) neodecanoate, bismuth 2-ethylhexanoate, and bismuth octanoate, or mix-
tures thereof. The organic metal compounds may be used either alone or preferably in
combination with strongly basic amines.

If catalysts d) are used, these may be used as a catalyst/catalyst combination, for ex-
ample in an amount of 0.001 to 5 parts by weight, in particular 0.05 to 2 parts by
weight, based on 100 parts by weight of component b).

In the process according to the invention, at least one blowing agent e) comprising wa-
ter is used.

In addition to water, all blowing agents known in the production of polyurethanes may
in principle be used. These may comprise chemical and/or physical blowing agents.
Such blowing agents are described in, for example, “Kunststoffhandbuch [Plastics
Handbook], volume 7, Polyurethane [Polyurethanes]’, Carl Hanser Verlag, 3rd edition
1993, chapter 3.4.5. Chemical blowing agents are understood here as meaning com-
pounds that form gaseous products by reaction with isocyanate. Examples of such
blowing agents are not only water but also carboxylic acids. Physical blowing agents
are understood here as meaning compounds that are dissolved or emulsified in the
starting materials for the polyurethane production and vaporize under the conditions of
polyurethane formation. Examples of these are hydrocarbons, halogenated hydrocar-
bons, and other compounds, for example perfluorinated alkanes such as perfluorohex-
ane, chlorofluorohydrocarbons, and ethers, esters, ketones, acetals and/or liquid car-
bon dioxide. The amount of blowing agent used here may be freely chosen.

It is preferable if water is used as sole blowing agent e).

The blowing agent is preferably used in an amount that results in a polyurethane foam
having a density of 10 to 80 g/L, more preferably 20 to 60 g/L, and particular preferably
25to 60 g/L.

Auxiliaries and/or additives f) that differ from components a) to €) may additionally be
used. All auxiliaries and additives known in the production of polyurethanes may be
used. Examples include surface-active substances, foam stabilizers, cell regulators,
release agents, fillers, dyes, pigments, flame retardants, hydrolysis stabilizers, and
fungistatic and bacteriostatic substances. Such substances are known and are de-
scribed for example in “Kunststoffhandbuch [Plastics Handbook], volume 7, Polyure-
thane [Polyurethanes]’, Carl Hanser Verlag, 3rd edition 1993, chapter 3.4.

Examples of suitable surface-active substances are compounds which are used to
promote homogenization of the starting materials and which are optionally also suitable
for regulation of the cell structure of the foams. Examples of these include siloxane-
oxyalkylene copolymers and other organopolysiloxanes, ethoxylated alkylphenols, eth-
oxylated fatty alcohols, paraffin oils, castor oil esters or ricinoleic esters, which are
used in amounts from 0.2 to 8, preferably from 0.5 to 5 parts by weight per 100 parts by
weight of component b).

Examples of suitable flame retardants are compounds containing phosphorus and/or
halogen atoms, for example tricresyl phosphate, tris(2-chloroethyl) phosphate,
tris(chloropropyl) phosphate, 2,2-bis(chloromethyl)trimethylene bis(bis(2-chloroethyl)
phosphate), oligomeric organophosphorus compounds (for example Fyrol® PNX,
Fyrolflex® RDP), and tris(2,3-dibromopropyl) phosphate.

In addition to the abovementioned halogen-substituted phosphates, it is also possible
to use inorganic flame retardants, for example antimony trioxide, arsenic oxide, ammo-
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nium polyphosphate, expandable graphite, and calcium sulfate, or melamine for mak-
ing the polyurethane foams flame-resistant.

It has generally been found to be advantageous to use 5 to 50 parts by weight, prefer-
ably 5 to 35 parts by weight of said flame retardant, based on 100 parts by weight of
component b). In this case, any mixtures of the individual flame retardants may also be
used, for example expandable graphite and ammonium polyphosphate or expandable
graphite plus and PNX.

In the production of the flexible polyurethane foams according to the invention, the
polyisocyanates a), the polyols b), the catalysts d), the blowing agents e) and optionally
chain extenders and/or crosslinkers c) and optionally additives f) are generally reacted
at temperatures from 0 to 70°C, preferably 15 to 50°C, in amounts such that the
equivalence ratio of NCO groups in the polyisocyanates a) to the sum total of reactive
hydrogen atoms in components b), c), and optionally €) and f) is 0.75-1.5to 1, prefera-
bly 0.80-1.25 to 1, more preferably from 0.9-1.2 to 1, particularly preferably from 0.95-
1.15to 1. Aratio of 1:1 corresponds here to an isocyanate index of 100.

The present invention further provides the flexible polyurethane foams obtainable by
the process of the invention.

The flexible polyurethane foams obtainable according to the invention preferably have
a rebound resilience according to DIN EN ISO 8307 of at least 30%, preferably at least
35%, particularly preferably at least 38%.

The foam density according to DIN EN ISO 3386 of the flexible polyurethane foams
according to the invention is preferably less than 150 g/I, preferably from 25 to 100 g/,
more preferably from 30 to 80 g/l, and particularly preferably from 35 to 60 g/I.

The compression hardness at 40% according to DIN EN ISO 3386 of the polyurethane
foams obtainable according to the invention is preferably from 4.0 to 10 kPa, more
preferably from 5 to 8 kPa.

The present invention further provides uses of the polyurethane foams according to the
invention as a cushioning element for furniture or as a seat element, particularly in
modes of transport such as buses, trains, and aircraft or in buildings such as movie
theaters, theaters, offices, stadiums.

The flexible polyurethane foams according to the invention are particularly preferably
used for seat elements in modes of transport. The mixtures used according to the in-
vention are suitable for producing flexible polyurethane foams by the block foam pro-
cess and by the foam molding process.

The flexible polyurethane foams according to the invention are characterized by good
mechanical properties, in particular high values for tensile strength and elongation at
break. The flexible polyurethane foams according to the invention also have high hard-
nesses with low hardness loss and height loss after storage under damp and warm
conditions and also after static loading. In addition, the flexible polyurethane foams
according to the invention show good durability and thus a long product lifetime.

The invention is illustrated hereinafter with reference to examples.

Examples
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The constituents listed in Table 3 were foamed to a flexible polyurethane foam using
water as blowing agent.

For this purpose, a polyol component was produced by mixing the specified polyether
polyols, catalysts, and additives. The polyol component was mixed with the specified
polyisocyanates at the specified index and the mixture was introduced into a closable
metal mold (14.5 L), where it cured to form the flexible foam in the closed mold. The
metal mold has a temperature of 50°C and the demolding time was 5 minutes.

The properties of the resulting flexible polyurethane foams are given in Table 4 below.
Starting materials used:

Polyol A:  OH value 42 mg KOH/g, polyether polyol based on propylene oxide and
ethylene oxide (72% by weight) having 77% primary OH groups, starter
glycerol. The mean functionality is 2.7.

Polyol B: OH value 35 mg KOH/g, polyether polyol based on propylene oxide and
ethylene oxide (13% by weight) having 72% primary OH groups, starter
glycerol. The mean functionality is 2.7.

Polyol C: OH value 48 mg KOH/g, polyether polyol based on propylene oxide and
ethylene oxide (10% by weight) having fewer than 5% primary OH groups,
starter glycerol, ethylene glycol. The mean functionality is 2.5.

Polyol D: OH value 20 mg KOH/g, graft polyol having a 45% content of solids (sty-
rene-acrylonitrile) in 55% polyol C as carrier polyol. The mean functionality
is2.7.

Polyol E: OH value 28 mg KOH/g, polyurea dispersion in polyol having a 20% con-
tent of solids in 80% reactive polyether polyol as carrier polyol. The reactive
polyether polyol corresponds to b2).

DABCO® 33 LV - Gel catalyst in dipropylene glycol {(Air Products)
DABCO® NE 300 - Blowing catalyst (Air Products)
Tegostab® BF 2370 - Silicone stabilizer (Evonik)

Isocyanate A: is a polymeric MDI and comprises 37.5% 4,4-MDI and 4.3%
2,4'-MDI, NCO content 31.5% by weight, mixture of two-ring and mul-
tiring MDI having a functionality of 2.7

Isocyanate B:  NCO content 33.5% by weight, 4,4'-MDI (~99%)

Isocyanate C:  NCO content 33.5% by weight, 4,4'-MDI (~50%) and
2,4'-MDI (~50%) isomer mixture
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Table 1:
Standards used for foam tests
Property Unit Standard
Foam density kg/m3 DIN EN ISO 3386
Compression hardness kPa DIN EN ISO 3386
40%
Hysteresis % DIN EN ISO 3386
Tensile strength kPa DIN EN ISO 1798
Elongation at break % DIN EN ISO 1798
Rebound resilience % DIN EN ISO 8307
FT' - Loss of hardness % DIN EN 18O 3385
5 'FT - Fatigue test
Loss of hardness according to wet compression set
The test specimens in the upward direction having the dimensions 50 mm x 50 mm x
25 mm (W x L x H) are placed between two pressure plates and pressed together by
10  means of a clamping device to the height that had resulted in a corresponding pressure
load of 8 kPa in the reference hardness measurement (DIN EN ISO 3386). Test speci-
mens are then stored in the climatic test chamber at 37°C and 80% relative air humidity
for 16 h. After 24 hours without clamping device in normal climatic conditions, the com-
pression hardnesses of the test specimens is measured in accordance with DIN EN
15 IS0 3386. The relative loss of hardness is calculated as a percentage.
Table 2:
Composition of component A used (isocyanates A, B, and C) in parts by weight. This
was used to calculate the composition of component a) in % by weight. The missing
20 amount to 100% by weight is in each case 2,2'-MDI. Worked example isocyanate 1:
4,4'-MDI 71.9% by weight = 0.375*31.3 + 0.986*53.5 + 0.49*15.2, isocyanate 2:
4,4'-MDI 54.8% by weight = 0.375*37.5 + 0.986*20.4 + 0.49%42.1
4.4' 2.4 Multiring
Iso Iso Iso MDI MDI MDI [%
A B C [% by [% by by
weight] | weight] | weight]
Isocyanate 1 31.3 53.5 15.2 71.9 9.5 18.2
Isocyanate 2 375 204 42 1 54.8 224 21.8
25
Table 3:
Amounts used of the freely-foamed flexible polyurethane foams (total weight of the
components used: isocyanate, polyols, and additives approx. 2.5 kg). All data in parts
by weight.
30
Example V1 V2 1 2 3
Polyol A 80.0 80.0 80.0 80.0 80.0
Polyol B - 12.0 8.0 4.0 -
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Polyol C 5.0 1.3 26 3.8 5.0
Polyol D - 6.7 4.4 2.2 -
Polyol E 15.0 - 5.0 10.0 15.0
Isocyanate 2 50.6 - - - -
Isocyanate 1 - 50.1 50.4 50.4 50.4
3LV 0.2 0.2 0.2 0.2 0.2
NE 300 0.3 0.3 0.3 0.3 0.3
BF 2370 1.0 1.0 1.0 1.0 1.0
Water 2.7 2.7 2.7 2.7 2.7
Index 105 105 105 105 105
% by weight of comp. b1 82.5 82.5 82.5 82.5 82.5
% by weight of comp. b2 12.4 12.4 12.4 12.4 12.4
% by weight of comp. b3 5.1 5.1 5.1 5.1 5.1
Further parts by weight of filler

styrene-acrylonitrile (comp. - 3.0 2.0 1.0 -
b6)

e o pay CMer | 3.0 . 10 2.0 3.0

Calculation for components b1, b2, b3 of Example 1:
b1: b1 is in all formulations identical (80 parts b1), since polyol is calculated with a cor-
rection factor from 97 parts to 100 parts 80%1.031 = 82.5 parts b1

5 b2: b2 is always the sum of polyol B + 80% polyol E: 8 parts polyol B + 0.80*5 parts
polyol E = 12 parts b2, since polyol is calculated with a correction factor from 97 parts
to 100 parts 12*1.031 = 12.4 parts b2
b3: b3 is always the sum of polyol C + 55% polyol D: 2.6 parts polyol C + 0.55*4 .4
parts polyol D = 5.01 parts b3, since polyol is calculated with a correction factor from 97

10  parts to 100 parts 5.02%1.031 = 5.1 parts b3

The amounts by weight indicated by b1, b2, and b3 are % by weight and come to 100%
by weight. The amount indicated by styrene-acrylonitrile or polyurea is further parts by
weight in addition to 100 parts by weight of components b1, b2, and b3.

15
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Table 4:

Mechanical properties of the resulting flexible foams.

Example V1 V2 1 2 3
Foam density (kg/m?) 55.0 53.4 53.5 53.5 53.5
Compression hardness 3.6 7.0 7.2 7.4 7.5
40% (kPa)

Hysteresis (%) 19.9 22.2 22.3 223 22.0
Tensile strength (kPa) 81 90 88 84 103
Elongation at break (%) 101 86 79 71 89
Rebound resilience (%) 19 41 41 40 40
WCS? — Loss of hardness - 14.3 13.9 12.2 12.0
(%)

FT' - Loss of hardness (%) | - 12.7 12.1 11.3 10.9
FT' — Loss of height (%) - 2.0 1.8 1.6 14

5 'FT - Fatigue test
2Wet compression set (16 hours, 37°C, 80% air humidity)
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Claims
1. A mixture b comprising the following components:

b1) 75 to 94% by weight of at least one polyether polyol having a hydroxyl value
of 10 to 60 mg KOH/g, an OH functionality of at least 2, and ethylene oxide in a
proportion of 50 to 100% by weight based on the content of alkylene oxide,

b2) 3 to 20% by weight of at least one polyether polyol having a hydroxyl value
of 10 to 100 mg KOH/g, an OH functionality of at least 2, ethylene oxide in a
proportion of 2 to 30% by weight based on the content of alkylene oxide, and a
proportion of primary OH groups of 40 to 100% based on the total number of
OH groups in component b2),

b3) 3 to 20% by weight of at least one polyether polyol having a hydroxyl value
of 10 to 100 mg KOH/g, an OH functionality of at least 2, ethylene oxide in a
proportion of 0 to 30% by weight based on the content of alkylene oxide, and a
proportion of primary OH groups of 0 to 30% based on the total number of OH
groups in component b3),

in each case based on the total amount by weight of components b1) to b3),
which comes to 100% by weight, and

b5) from 0.25 to 10 further parts by weight of polyurea, based on 100 parts by
weight of components b1) to b3), optionally present as a constituent of a
dispersion polyol based on one or more of components b1) to b3),

and also

b4) from 0 to 10 further parts by weight, based on 100 parts by weight of
components b1) to b3), of at least one further polyether polyol that differs from
components b1) to b3), and

b6) from 0 to 15 further parts by weight of filler, based on 100 parts by weight of
components b1) to b3), optionally present as a constituent of a graft polyol
based on one or more of components b1) to b3).

2. The mixture according to claim 1, wherein the proportion of primary OH groups
in component b2) based on the total number of OH groups in component b2) is
from 50 to 100%, particularly preferably from 70 to 90%.

3. The mixture according to claim 1 or 2, wherein the proportion of primary OH
groups in component b3) based on the total number of OH groups in
component b3) is from 0 to 25%, particularly preferably from 0 to 15%.

4. The mixture according to one or more of claims 1 to 3, wherein component b2)
has an OH functionality of at least 2.4.

5. The mixture according to one or more of claims 1 to 4, wherein component b3)
has an OH functionality of 2.4 to 3.

6. The mixture according to one or more of claims 1 to 5, wherein component b1)
has an OH functionality of at least 2.4.
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7. The mixture according to one or more of claims 1 to 6, wherein component b1)
has a proportion of primary OH groups of 40 to 100% based on the total
number of OH groups in component b1).

8. The mixture according to one or more of claims 1 to 7, wherein component b5)
is a polyurea dispersion having a solids content of 10 to 45% by weight based
on the total mass of the dispersion based on component b2).

9. The mixture according to one or more of claims 1 to 8 comprising from 80 to
92% by weight of component b1), from 3.5 to 16% by weight of component b2),
from 3.5 to 15% by weight of component b3), and from 0.5 to 6 parts by weight
of component b5) polyurea as a constituent of a dispersion polyol based on one
or more of components b1) to b3), based on 100 parts by weight of components
b1) to b3).

10. A process for producing flexible polyurethane foams in which the following
components are mixed to form a reaction mixture and converted into the flexible
polyurethane foam:

a) at least one polyisocyanate based on diphenylmethane diisocyanate,
wherein component a) comprises from 60 to 100% by weight of 4,4'-
diphenylmethane diisocyanate based on the total weight of component
a),

b) a mixture b according to one or more of claims 1 to 9,

c) optionally chain extenders and/or crosslinkers,

d) at least one catalyst, and

e) at least one blowing agent comprising water, and optionally

f) one or more additives.

11. The process according to claim 10, wherein component a) comprises from 65
to 90% by weight of 4,4'-diphenylmethane diisocyanate, from 0 to 20% by
weight of 2,4'-diphenylmethane diisocyanate, and from 10 to 30% by weight of
multiring diphenylmethane diisocyanate, in each case based on the total weight
of component a).

12. The process according to one or more of claims 10 to 11, wherein component
a) comprises from 68 to 90% by weight, particularly preferably from 70 to 80%
by weight, of 4,4'-diphenylmethane diisocyanate, from 0 to 20% by weight,
particularly preferably from 1 to 10% by weight, of 2,4'-diphenylmethane
diisocyanate, and from 10 to 30% by weight, particularly preferably from 13 to
28% by weight, of multiring diphenylmethane diisocyanate, in each case based
on the total weight of component a).

13. The process according to one or more of claims 10 to 12, wherein water is used
as sole blowing agent e).

14. The process according to one or more of claims 10 to 13, wherein the foam
density according to DIN EN I1SO 3386 of the polyurethane foam is from 40 to
60 kg/m3.

15. The process according to one or more of claims 10 to 14, wherein the

compression hardness at 40% according to DIN EN 1SO 3386 is from 4.5 to
10 kPa.
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16. The process according to one or more of claims 10 to 15, wherein the rebound
resilience of the flexible polyurethane foam according to DIN EN ISO 8307 is at
least 35%.

17. A flexible polyurethane foam obtainable by a process according to any of claims
10 to 16.

18. The use of a flexible polyurethane foam according to claim 17 as a cushioning
element for furniture or as a seat element.
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