Office de la Propriete Canadian CA 2082784 C 2003/02/25

Intellectuelle Intellectual Property
du Canada Office (11)(21) 2 082 784
Un organisme An agency of | 12 BREVET CANADIEN
Industrie Canada ndustry Canada
CANADIAN PATENT
13) C
(22) Date de depot/Filing Date: 1992/11/12 (51) CL.Int.>/Int.CI.°> C09D 175/04
(41) Mise a la disp. pub./Open to Public Insp.: 1993/05/14 (72) Inventeurs/Inventors:
(45) Date de délivrance/lssue Date: 2003/02/25 MARGOTIE, DIETER, DE.

KUBITZA, WERNER, DE

(73) Proprietaire/Owner:
BAYER AKTIENGESELLSCHAFT, DE

(74) Agent: OGILVY RENAULT

(30) Prionte/Priorty: 1991/11/13 (P 41 37 229.8) DE

(54) Titre : COMPOSITIONS DE REVETEMENT A BASE DE POLYURETHANE ADDITIONNEES DE POLYOLS
POLYETHERIQUES

(54) Title: POLYURETHANE COATING COMPOSITIONS CONTAINING POLYETHER POLYOLS AS ADDITIVES

(57) Abrége/Abstract:
The present invention relates to an aqueous coating composition containing a) an agueous solution or dispersion of a polyol
component containing at least one water-dilutable polyacrylate resin having hydroxyl groups and a molecular weight (M_) above

500, b) a polyisocyanate component which has a viscosity of 50 to 10,000 mPa.s at 23°C and is emulsified in component a), and
c) 0.5 to 6% by weight, based on the weight of component a), of a water-soluble polyether polyol having a molecular weight of
300 to 1000, wherein the coating composition has an NCO/OH equivalent ratio of 0.5:1 to 5:1, based on the isocyanate groups
of component b) and the alcoholic hydroxyl groups of components a) and c).

B
.
'
e
ok [ [ f
BTN .
N "'c‘-‘-.u:-:{\: e L~
Bo
.
.

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




SUSI7NG
Mo-3803

LeA 28,709

POLYURETHANE COATING COMPOSITIONS
CONTAINING POLYETHER POLYOLS AS ADDITIVES

ABSTRACT OF THE DISCLOSURE

The present invention relates 10 an aqueous coating
composition containing

a) an équeous solution or dispersion of a polyol component
containing at least one water-dilutable polyacrylate resin
having hydroxyl groups and a molecular weight (Mn) above
500,

b} a polyisocyanate component which has a viscosity of 50 to
10,000 mPa.s at 23°C and 1is emulsified in component a),
and

c) 0.5 to 6% by weight, based on the weight of component a),
of a water-soluble polyether polyol having a molecular
weight of 300 to 1000,

wherein the coating composition has an NCO/OH equivalent ratio

of 0.5:1 to 5:1, based on the isocyanale groups of component b)

and the alcoholic hydroxyl groups of components a) and c).
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POLYURETHANE COATING COMPOSITIONS
LONTAINING POLYETHER POLYOLS AS ADDITIVES

PALAGRUUND O NVEN) 1

1d of the

This invention relates to the use of certain water-soluble
polyether polyols as additives for aqueous coating compositions
wherein the binder is based on a combination of water-dilutable
polyacrylate resins and organic polyisocyanates.

Jescription of the Prior £ ,

Ecological considerations play an important role in the
coatings technology. One particularly urgent problem is the
reduction in the quantities of organic solvents used for
Tacquers and coating materials.

For a long time it was not possible to dispense with
organic solvents for chemically cross-linking polyurethane
lacquers which play an important role in coatings technology
due to their excellent properties. It appeared for a long time
that it would not be possible to use water instead of organic
solvents in two-component polyurethane lacquers based on
polyisocyanates containing free isocyanate groups since it was
known that isocyanate groups reacted not only with alcoholic
hydroxyl groups but also with water. Moreover, the
concentration of active hydrogen atoms in such systems due to
the presence of water is much higher than the concentration of
hydroxyl groups from the organic, isocyanate reactive
component. It was therefore inevitably assumed that the main
reaction in the ternary system of polyisocyanate/organic
polyhydroxyl compounds/water would be a reaction between
isocyanate and water with the formation of urea and carbon
dioxide. This would result in the organic polyhydroxytl

35052TWR792

Le A 28 709-FC




10

15

20

25

30
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compounds remaining unreacted and would cause foaming of the
reaction mixture due to the formation of carbon dioxide.
Aqueous two-component binders based on water-dilutable
polyacrylate resins and organic polyisocyanates were first
described in EP-A-0 358 979. The coating compositions
described in this publication result in films which have
excellent hardness after curing but insufficient gloss for many
purposes. Further, the elasticity and abrasion resistance are
insufficient for many applications. These properties are
required, for example, for coating wood and furniture and for
coating flexible substrates such as cork or synthetic resins.
It has now surprisingly been found that the addition of
small quantities of water-soluble polyether polyols of the type
described below to such aqueous coating compositions results in
a marked improvement in the gloss, elasticity and abrasion
resistance of coatings obtained from the coating compositions.

SUMMARY OF TH VENTION
The present invention relates to an aqueous coating
composition containing

a) an aqueous solution or dispersion of a polyol component
containing at least one water-dilutable polyacrylate resin
having hydroxyl! groups and a molecular weight (Mn) above
500,

b) a polyisocyanate component which has a viscosity of 50 to
10,000 mPa.s at 23°C and is emulsified in component a),
and '

c) 0.5 to 6% by weight, based on the weight of component a),
of a water-soluble polyether polyol having a molecular
weight of 300 to 1000,

wherein the coating composition has an NCO/OH equivalent ratio

of 0.5:1 to 5:1, based on the isocyanate groups of component b)

and the alcoholic hydroxyl groups of components a) and c).

Mo-3803




3. 2082784
DETAILED DESCRIPTION OF THE INVENTION
Component a) of the coating compositions of the present invention
Is a water-dilutable polyol component containing at least one water-
dilutable polymer resin. These polymer resins are polymers of olefinically
5 unsaturated monomers containing hydroxyl groups; sulphonate and/or
carboxylate groups, preferably carboxylate groups; and optionally
' sulphonic acid and/or carboxyl groups, preferably carboxyl groups. These
polymers preferably have a molecular weight (M,,, determined by gel
permeation chromatography) of 500 to 50,000, preferably 1000 to 10,000;
10 a hydroxyl number of 16.5 to 264, preferably 33 to 165 mg of KOH/g of
solid resin; an acid number (based on the sulphonic acid and/or carboxyl
groups which remain unneutralized) of 0 to 150, preferably 0 to 100 mg of
KOH/g of solid resin; and a sulphonate and/or carboxylate group content
of 5 to 417, preferably 24 to 278 milliequivalent per 100 g of solids. The
15  anionic groups are preferably carboxylate groups.

The polymer resins a) are generally used in the form of 10 to 50%
by weight, preferably 20 to 40% by weight solutions and/or dispersions for
preparing the coating compositions according to the invention. These
solutions and dispersions generally have a viscosity of 10 to 100,000,

20  preferably 100 to 10,000 mPa-s/23°C and a pH of 5 to 10, preferably 6 to
9.

The aqueous systems containing the polymers are true dispersions
colloidally disperse dispersions or molecular dispersions, depending on

the molecular weight of the polymers and their ionic group content or free
25  acid group content, in particular carboxyl group content. They are '
generally so-called "partial dispersions,” i.e., aqueous systems which are
partly molecular dispersions and partly colloidal dispersions.
The hydroxyl group-containing polymers which are present in the
form of aqueous solutions or dispersions and described in EP-A-O 358

30 978 (U.S. Patent 5,075,370) are especially suitable for use as component
a)
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according to the invention. For information on the preparation
of the hydroxyl group containing polymers, see EP-A-0 358 979,
page 3, line 25 to page 4, line 40 or U.S. Patent 5,075,370.

When polymerization has been completed, the copolymers are
converted into an aqueous solution or dispersion. For this
purpose, the organic polymer solution is introduced into an
aqueous medium, which has in most cases been preheated, and the
organic solvent is at the same time distilled off, generally
under a vacuum. In order to obtain good solubility or
dispersibility in water, it is generally necessary to add a
neutralizing agent such as inorganic bases, ammonia or amines
to the aqueous phase. Suitable inorganic bases include sodium
hydroxide or potassium hydroxide, while suitable amines include
trimethylamine, triethylamine or dimethylethanolamine.

The neutralizing agents may be used in less or more than
the stoichiometric quantity to obtain the desired acid numbers
and sulphonate group and/or carboxylate group contents. When
the acid groups are completely neutralized, the acid number is
zero and the sulphonate group and/or carboxylate group content
corresponds to the original sulphonic acid or carboxyl group
content. When the acid groups are partially neutralized, the
sulphonate and/or carboxylate group contents correspond to the
quantity of neutralizing agent used. Care must be taken,
especially when a stoichiometric excess of neutralizing agent
1s used, to ensure that the electrolytic character of the
polymers does not cause a marked increase in viscosity to take
place.

The aqueous solutions or dispersions obtained have the
ahove-mentioned concentrations and viscosities and generally
contain less than 5% by weight, preferably less than 2% by
weight, of residual solvents. The solvents, even those which
have a higher boiling point than water, can be removed
virtually completely by azeotropic distillation.

Resins which have been prepared by the known methods of
emulsion polymerization and otherwise conform to the criteria

Mo-3803
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5. 2082784

mentioned above may, of course, be used instead of the previously

described hydroxyl group-containing polyacrylate resins prepared by
solution polymerization.

The polyol component present in the form of a solution or
dispersion in water is primarily based on the previously described water-
dilutable polyacrylate resins containing hydroxyl groups. This means that
the polyol component contains at least 51% by weight, preferably at least
80% by weight and more preferably 100% by weight of these polyacrylate
resins. However, other water-dilutable resins may also be present as part
of polyol component a) in addition to the polyacrylate resins. Examples of
these other resins include the known anionically modified, i.e., carboxylate
group-containing, water-dilutable polyester resins which may optionally
contain urethane groups. The constituents of polyol component a) differ,
of course, from the polyether polyols which are an essential feature of the
present invention.

Polyisocyanate component b) may be any organic polyisocyanate
which has aliphatically, cycloaliphatically, araliphatically and/or
aromatically bound free isocyanate groups and is liquid at room
temperature. Polyisocyanate component b) preferably has a viscosity of
o0 to 10,000, more preferably 50 to 1000, mPa-s at 23°C.

Polyisocyanate component b) most preferably only contains
polyisocyanates or polyisocyanate mixtures having aliphatically and/or
cycloaliphatically bound isocyanate groups, an (average) isocyanate
functionality (average) of 2.2 to 5.0 and a viscosity at 23°C of 50 to 500
mPa-s. Suitable polyisocyanates b) include those described in EP-A-0 358
979 at page 5, lines 2 to 55 (U.S. Patent 5,075,370).

If necessary, the polyisocyanates may be used as mixtures with
small quantities of inert solvents to lower the viscosity to a value within

these ranges. However, the maximum quantity in which the inert solvents
are used is limited so that the
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coating compositions according to the invention ultimately
obtained contain at most 20% by weight of solvent, based on the
quantity of water. Any solvent present in the dispersions or
solutions of component a) is included in the calculation.
Examples of solvents suitable as additives for the
polyisocyanates include aromatic hydrocarbons, e.g., "solvent
naphtha,” or the solvents previously described.

The additives which are essential components for this
invention are water-soluble polyether polyols ¢) having a
molecular weight (Mn, calculated from the hydroxy]
functionality and hydroxyl group content) of 300 to 1000,
preferably 350 to 800. The polyether polyols preferably have
from 2 to 4 hydroxyl groups, more preferably 2 to 3 hydroxyl
groups, per molecule. The polyether polyols are alkoxylation
products of suitable starter molecules which are known from
polyurethane chemistry, in particular those obtained by
alkoxylation with ethylene oxide and/or propylene oxide, which
may either be used as mixtures and/or successively. Examples
of suitable starter molecules include water, ethylene glycol,
propylene glycol, the isomeric butanediols, hexanediols,
glycerol, trimethylolpropane, pentaerythritol and mixtures of
these compounds.

To prepare the coating compositions according to the
present invention, polyisocyanate b) is emulsified in the
aqueous dispersion or solution of polyol component a) which
functions as emulsifier for the polyisocyanate. This applies
in particular to a preferred embodiment wherein polyisocyanates
b) have not been hydrophilically modified. It is possible, but
not preferred, to use hydrophilically modified polyisocyanates
as polyisocyanate component b). The polyisocyanates may be
rendered water-dispersible by incorporating ionic or non-ionic
hydrophilic centers. Emulsification may be carried out by
simple stirring at room temperature.

The polyether polyols ¢) which are essential for the
present invention may be added to the aqueous solution or

Mo-3803
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dispersion of polyol component a) at any stage before, during
and/or after the addition of polyisocyanate component b), but
the polyether polyol is preferably added to the aqueous
solution or dispersion of component a) by simply mixing it with
the aqueous solution or dispersion before the addition of
polyisocyanate component b).

The polyether polyols c) are used in quantities of 0.5 to
6% by weight, preferably 1 to 4.5% by weight, based on the
weight of the solids content of polyol component a).
Polyisocyanate component b) is used in an amount sufficient to
provide an NCO/OH equivalent ratio, based on the isocyanate
groups of component b) and the alcoholic hydroxyl groups of
component a) and the polyether polyols c¢), of 0.5:1 to 5:1,
preferably 0.8:1 to 2:1.

In addition to the essential polyether polyol additives,
other known auxiliary agents and additives conventionally used
in coating technology may be added to polymer component a)
before the addition of polyisocyanate component b). Examples
of these additives include defoamants, levelling agents,
pigments, dispersing agents for the distribution of pigments,
external emulsifiers for improving the compatibility of the
binder components for water, thickeners, and the like.

The coating compositions according to the present
invention are suitable for various applications for which
solvent-containing coating compositions with superior
properties have previously been used. Examples include the
industrial coating of wood and furniture, for which abrasion

" resistance and high gloss are particularly important; the

coating and sealing of the surfaces of various mineral building
materials, e.g., concrete, plaster or fiber-reinforced cement
surfaces; the coating of metallic substrates such as aluminum
or steel; the coating of synthetic resins; and the coating of
wood products such as paper, hardboard and the 1ike.

Mo-3803
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The coatings may be cured either at room temperature or at
elevated temperatures of up to 250°C, especially when accelerated curing
IS necessary.

The percentages given in the following examples are percentages
S by weight.

EXAMPLES
Starting materials

Polyacrylate dispersions |, Il and lli

The polyacrylate dispersions were 30% aqueous emulsions of
10 ammonia-neutralized copolymers prepared from the monomers set forth in
the following Table. The dispersions were prepared according to the
method of preparation set forth in EP-A-0 358 979 (U.S. Patent

5,075,370).
TABLE 1
15  Polyacrylate dispersion | | 1]
Methyl methacrylate (g) 266 116 381
Styrene (g) | 266 116 -
Acrylic acid n-butylester (g) 300 600 450
Acrylic acid (g) 150 150 150
20  Methyacrylic acid-2-hydroxyethyl
ester () 459 459 459
Hydroxyl group content based
on the solid resin (%) 4 4 4
Carboxylate group content
25 (Milliequivalents per 100 g
of solid resin) 139 139

139
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A mixture of (i) 70 parts by weight of a polyisocyanate
containing uretdione groups and containing dimerized

hexamethylene diisocyanate and minor quantities of its higher
homologues and (11) 30% by weight of an isocyanurate
group-containing polyisocyanate containing N,N’ ,N"-tris-

(G-isocyanatohexyl)-1socyanurate and minor quantities of its
higher homologues.

Viscosity (23°C): 200 mPa.s
NCO content: 22.5%

EO!!!§0C!8H&L§ 11

N.N’,N"-tris-(6-isocyanatohexy])-biuret mixed with minor
quantities of its higher homologues

Viscosity (23°C): 3000 mPa.s
NCO content: 22.5

Polyetherpolyo) I

A polyether polyol having a molecular weight (Mn) of 530

and prepared by the propoxylation of trimethylolpropane.
Polyetherpolyol Il

A polyether polyo) having a molecular weight (Mn) of 700
and prepared by the ethoxylation of trimethylolpropane.

Polyetherpolyo) 111

A polyether polyol having a molecular weight (Mn) of 530
and prepared by the propoxylaton of glycerol. |
Example ] (Comparison Example)

330 parts by weight of polyacrylate dispersion ] were

mixed with 0.5 parts by weight of a 25% by weight solution of a
commercial emulsifier (Emulsifier WV, Bayer AG, Leverkusen), 2
parts by weight of a 20% aqueous solution of a commercial

non-ionic polyurethane thickener (Acrysol*AM 8, Rohm and Haas,

Frankfurt), 0.6 parts by weight of a commercial defoamant (Byk*
This mixture
remained storage stable indefinitely. 20 parts by weight of

polyisocyanate I were then added to 100 parts by weight of this

emulsion and intimately mixed therewith (corresponding to an
*trade-mark

Mo-3803
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NCO/OH equivalent ratio, based oh the alcoholic hydroxy]l
groups, of 1.5:1). A coating applied wet to a test sheet to
form a layer 210 um in thickness had a drying time of about 3

hours. The properties of the coating are summarized in
Table 2.

Example ¢

330 parts by weight of polyacrylate dispersion I were
mixed with 2 parts by weight of polyether I. The auxiliary
agents were then added to this mixture as described in Example
1. 20 parts by weight of polyisocyanate I were then stirred in.
A coating was prepared as described in Example 1. The
properties are summarized in Table 2.
Example 3

330 parts by weight of polyacrylate dispersion Il were
mixed with 4 parts by weight of polyether polyol I. The
auxiliary agents were then added to this mixture as described
in Example 1. 20 parts by weight of polyisocyanate I were then
stirred in. A coating was prepared as described in Example 1.
The properties are summarized in Table 2.
xample 4

330 parts by weight of polyacrylate dispersion 1] were
mixed with 3 parts by weight of polyether polyol II. The
auxiliary agents were then added to this mixture as described
in Example 1. 20 parts by weight of polyisocyanate I were then
stirred in (NCO/OH equivalent ratio = 1.2:1). A coating was
prepared as described in Example 1. The properties are
summarized in Table 2.

Example 5
330 parts by weight of polyacrylate dispersion 1II were

mixed with 2 parts by weight of polyether polyol III. The
auxiliary agents were then added to this mixture as described
in Example 1. 20 parts by weight of polyisocyanate I were then
stirred in. A coating was prepared as described in Example 1.
The properties are summarized in Table 2.

Mo-3803
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Although the invention has been described in detail in the
foregoing for the purpose of illustration, it is to be
understood that such detail is solely for that purpose and that
variations can be made therein by those skilled in the art
without departing from the spirit and scope of the invention
except as it may be limited by the claims.
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The embodiments of the invention in which exclusive property or

privilege is claimed are defined as follows:

1. An aqueous coating composition comprising

a) an aqueous solution or dispersion of a polyol component
containing at least one water-dilutable polyacrylate resin
having hydroxyl groups and a molecular weight (M,) 500 to
50,000,

b) a polyisocyanate component which has a viscosity of 50 to
10,000 mPa-s at 23°C and is emuisified in component a),
and

C) 0.5 to 6% by weight, based on the weight of component a),

of a water-soluble polyether polyol having a molecular weight
of 300 to 1000,

wherein the coating composition has an NCO/OH equivalent ratio of 0.5:1
to 5:1, based on the isocyanate groups of component b) and the alcoholic
hydroxyl groups of components a) and c).

2. The aqueous coating composition of Claim 1 wherein
component c) is present in an amount of 1 to 4.5% by weight, based on
the weight of component a), and said water-soluble polyether polyol has a
molecular weight of 350 to 800.

3. The aqueous coating composition of Claim 1 wherein the
isocyanate groups of the polyisocyanate component b) are aliphatically
and or cycloaliphatically bound.

4. The aqueous coating composition of Claim 2 wherein the
Isocyanate groups of the polyisocyanate component b) are aliphatically
and/or cycloaliphatically bound.

S. An aqueous coating composition comprising

a) an aqueous solution or dispersion of a polyol component

containing at least one water-dilutable polyacrylate resin

Mo-3803
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having a molecular weight (M,) of 500 to 50,000, a hydroxyl
number of 16.5 to 264 mg of KOH/g of solid resin, an acid
number of 0 to 150 mg of KOH/g of solid resin and a

sulphonate and/or carboxylate group content of 5 to 417
5 milliequivalents per 100 g of solids,

Mo-3803
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b) a polyisocyanate component which has a viscosity of 50 to
10,000 mPa.s at 23°C and is emulsified in component a),
and

c) 0.5 to 6% by weight, based on the weight of component a),
of a water-soluble polyether polyol having a molecular
weight of 300 to 1000,

wherein the coating composition has an NCO/OH equivalent ratio

of 0.5:1 to 5:1, based on the isocyanate groups of component b)

and the alcoholic hydroxyl groups of components a) and c).

6. The aqueous coating composition of Claim § wherein
component c¢) is present in an amount of 1 to 4.5% by weight,
based on the weight of component a), and said water-soluble
polyether polyol has a molecular weight of 350 to 800.

7. The aqueous coating composition of Claim 5 wherein
the isocyanate groups of the polyisocyanate component b) are
aliphatically and/or cycloaliphatically bound.

8. The aqueous coating composition of Claim 6 wherein
the isocyanate groups of the polyisocyanate component b) are
aliphatically and/or cycloaliphatically bound.

Mo-3803
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