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Molding or coating material and use thereof

The invention concerns molding or coating materials, in particular for mineral sub-
strates such as for building facades, and comprises a preferably aqueous dispersion of
binding agent including at least one hydrophobic resin, resin precursor and/or wax, option-
ally hydrophobised filler and optionally conventional, optionally hydrophobised additives.

Coating substances with those constituents are known for example in the form of
silicone resin paints which are also used for coating building facades. Known coating sub-
stances of that kind however suffer from the disadvantage that their full hydrophobicity is
only developed after weathering for two to three years, when water-soluble constituents
contained in the dry film have been washed out by the rain. The result of this is that, in the
initial phase, increased soiling can occur, in particular after long dry periods after which
there are large amounts of dirt particles and pollutants in the atmosphere and these are
absorbed by precipitation water. The dirt particles are deposited on wettable surfaces and
result on the one hand in the appearance of the facades and other contaminated surfaces
being adversely affected while on the other hand they result in corrosive attack of the sur-
faces on which they are deposited.

The operation of cleaning facade and other building surfaces such as light domes,
solar panels, roofs and facade decorations is often difficult and expensive as scaffolding
frequently has to be erected for such cleaning of the buildings. In the case of light domes,
glass roofs and the like in addition to the above-indicated disadvantages there is also a
gradual loss in transparency which makes a cleaning procedure absolutely essential from

time to time.
Therefore the object of the present invention is to afford molding or coating materi-

als, in particular coating substances for producing self-cleaning moldings or coatings, for
example on facades and other building elements, which, if they are exposed to rain or
moving water from time to time, clean themselves and prevent permanent settlement of dirt
particles and pollutants.

In accordance with the invention that object is attained with molding or coating ma-
terials having the features set forth in the opening part of this specification, which are
characterised in that the filler contained has an at least bimodal particle size distribution,
wherein the one particle size range (A} has a mean particle diameter of at least 5 um and
the other particle size range (B) has a mean particle diameter of at most 3 um and the
weight ratio of the particles of the former particle size range (A) to the particles of the latter
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particle size range (B) is between 0.01:1 and 12:1 and the constituents of the dispersion
are so selected in respect of their hydrophilic properties that the static initial contact angle
after 3 min equilibration is greater than 130°.

These compositions according to the invention provide that, due to the desired self-
cleaning effect, items which come into contact with flowing water such as rain remain clean
for longer and therefore require a cleaning treatment at greater intervals, if at all, as the
deposit of dirt particles and spores as well as primary and secondary contamination with
micro-organisms is avoided. The materials according to the invention have the effects that
dirty rainwater runs off the surface of an item and dust particles deposited on the surface
are entrained by the water drops as they roll off. In addition such compositions, as coating
substances, since they afford permanently dry facades due to the rainwater being caused
to run off, result in the avoidance of moisture damage, in particular at weather sides. A
further effect is that micro-organisms are deprived of an important basic of life, namely
waler, so that for example facades and other building surfaces are substantially protected
from attack and infestation with fungi, algae, lichen and so forth naturally without the addi-
tion of biocidal agents to the compositions.

When reference is made herein to the static initial contact angle, that involves the
contact angle after 28 days drying at 23°C and 50% relative air humidity.

The operation of determining the contact angle at the three-phase contact line be-
tween solid body, liquid and gas can be effected with the contact angle measuring device
G1 from Kriss. The coating material to be tested is applied to a substrate and dried for 28
days under the specified conditions. One drop of distilled water (about 20 ul) is now ap-
plied to the substrate by means of a microliter syringe and the contact angle is measured
by reading it off on the goniomster scale. From applying the drop to taking the measure-
ment there is a waiting period of three minutes so that the system can become equili-
brated. Five drops are measured at various locations on each test body so that a total of
fifteen measurement values are ascertained for each substance being tested.

It is important that the static initial contact angle is determined for a clear definition
as it changes with time due to weathering and an increase in the hydrophobicity of the
surface so that comparable values are not obtained if the contact angle is determined at
substantially different moments in time. Silicate paints and dispersion or latex paints have
initial contact angles of below 90°, silicone resin paints are below 120° and are therefore
considerably below the values set in accordance with the invention.

Setting of the static initial contact angle can be effected by means of the qualitative
and quantitative selection of the binding agents, the fillers and the additives, their content
of hydrophilic substances such as emulsifiers and stabilisers, and by post-treatment of the
additives in order to make them water-swellable or hydrophobic.
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Desirably the molding or coating materials according to the invention have as a
coating, determined in accordance with the method set forth hereinafter, a maximum water
absorption ¢ < 10% by weight, preferably < 7% by weight, preferably < 5% by weight, quite
particularly < 3% by weight, above all < 2% by weight. To determine the maximum water
absorption the coating material is applied with a 200 um squeegee to an atuminum foil
(surface area about 8 x 14 cm). Three test bodies in each case are producéd. Thereafter
the test bodies are dried for 28 days with a free circulation of air at (23 + 2)°C and (50 + 5)
% relative air humidity. The test bodies are then subjected to three cycles under the follow-
ing conditions:

- store for 24 hours in distilled water at (23 + 2)°C; and

- dry for 24 hours at {50 + 2)°C.

The test bodies are then conditioned for at least 24 hours but not longer than 3
days under standard conditions [(23 + 2)°C and (50 + 5) % relative air humidity]. {Overall
drying and conditioning cycle, see EN ISO 7783-2 and EN 1062 Part 3).

After conclusion of the drying and conditioning procedure the foils with coating are
weighed to 0.1 mg (m,). The test bodies are then put into a vessel with distiled water. After
immersion for a period of (24 + 1) hours the test bodies are removed from the water, all
water on the surface is removed with a clean dry cloth or filter paper and the test bodies
are then weighed to 0.1 mg. They are then immersed again and the surface dried after (24
+ 1) hours and they are weighed again. That procedure is repeated until mass constancy
(mg) occurs.

For each test body, the relative change in mass ¢ is calculated in accordance with
the following equation as a percentage proportion of the initial mass:
=227 4100

m

<

In the equation:

my is the mass of the test body after conditioning and prior to immersion, in milli-
grams,

m;, is the constant mass of the test body after immersion a number of times, in mil-

ligrams, and
c is the relative change in mass as a percentage proportion of the initial mass, in

percent.
(Implementation and calculation are effected on the basis of EN ISO 62 'Determin-

ing water absorption’ sub-points 6.2 and 7.1).
The compositions according to the invention can be used as molding materials or
coating substances depending on their respective composition and consistency. Moldings
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which have a self-cleaning surface can be produced from molding materials which can be
of a doughy or pasty consistency, using known molding'processes such as by extrusion
from a molding mouthpiece, by injection molding or the like. The notion of molding materi-
als and moldings is to be interpreted here in the broadest sense and therefore includes for
example joint-pointing materials, for example for pointing joints between ceramic tiles,
plasters, mortars and the like. Preferably the compositions according to the invention are
produced and used as coating substances which can be employed in very different areas
of use and can be applied to different substrates such as metal substrates, plastic materi-
als, metals, glass or wood.

An important area of use of coating substances according to the invention are plas-
ters or coating agents or paints for facades and other parts of buildings. Coating sub-
stances however can also be used for many other purposes of use as for anti-friction sur-
face coatings for boats and ships, as an anti-friction surface coating for skis, as wood pro-
tection lacquers and glazes, as coating substances for plastic and aluminum windows, for
plastic claddings on facades, as roof coatings, as anti-graffiti protective coatings, as anti-
adhesion coatings for containers, tanks and pipes and conduits, as anti-corrosion paint
and lacquer, as motor vehicle paint and lacquer, swimming pool coatings, floor coatings,
coatings for crash barriers, traffic signs and as road marking paints. These are obviously
only some examples of use as the number of possible areas of use is unlimited.

. The dispersion according to the invention of binding agent, filter and optionally con-
ventional additives is preferably an aqueous dispersion but it can also be a dispersion of
organic solvent as in the case of paints and lacquers. Such organic solvents can be ali- *
phatic or aromatic hydrocarbons, for example toluene, esters or ketones, which are known
as solvents for binding agents and paint or lacquer. The amount of organic solvent or wa-
ter added is selected by the man skilled in the art depending on the respective intended
use. Coating agents which are capable of flow will contain greater amounts of liquid than
dough-like molding materials for the production of moldings or joint-pointing materials.

Desirably the binding agent, in each case in relation to the overall weight of the
solid component of the molding or coating material, includes between 0.2 and 20% by
weight of the hydrophobic resin, resin precursor and/or wax and between 0.5 and 40% by
weight of at least one additional curing binding agent.

Preferably the hydrophobic resins or waxes used are additionally oleophobic. The
hydrophobic resins or waxes, preferably resins, are desirably silicone resins which in the
case of aqueous dispersions must be emulsified or emulsifiable in water. Instead of sili-
cone resins however other resins can also be considered such as fluoropolymers. The
resin precursors can be for example silanes and siloxanes which polymerise to form sili-
cone resins. It is important that those resins are hydraphobic. Waxes are inherently hydro-
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phobic and can therefore generally be used as a component of the hydrophobic binding

agent.
The additional curing binding agents can be of organic or inorganic nature. Exam-

ples of organic curing binding agents are alkyd resins, polyvinyl chloride, chlorine rubber,
polyurethanes and epoxy resins. Examples of inorganic curing binding agents are hydrau-
lic binding agents such as cement or lime. Preferably organic polymers are used as addi-
tional curing binding agents. '

The organic or inorganic fillers with at least bimodal particle size distribution, which
can optionally be hydrophobised, are desirably so selected that the particles of the first
particle size range (A) are of a mean particle diameter in the range of between 5 and 100
pm, preferably in the range of between 8 and 40 um, in particular in the range of between
10 and 40 um, in particular between 10 and 20 um. The particles of the latter particle size
range (B) are preferably of a mean particle diameter of at most 0.1 um, preferably in the
range of between 0.1 and 0.8 um. In addition the coating substances may also contain
fillers of other particle size ranges and may thus have a more than bimodal, that is to say a
multi-modal, particle size distribution. Particularly in the case of plasters, there may be
additional proportions of coarser grains. The mean particle diameter is calculated from the
sum of the respective largest particle diameters, divided by the number of particles.

The weight ratio of the particles of the former particle size range (A} to the parficles
of the latter size rangs (B} is-preferably in the range of between 0.3:1 and 10:1, in particu-
lar in the range of between 1.0:1 and 2.5:1. The fillers with at least bimodal particle size
distribution may be a unitary filler of different particle sizes or filler mixtures, in particular
those in which the particle size range (A) is formed by one filler and the particle size range
(B) is formed by another fifler. It will be appreciated that in that respect the particle size
ranges (A) and (B) may also each be formed by a plurality of different kinds of filler. The
fillers may be of organic or inorganic nature, preferably being of inorganic nature. The filler
with the particle size range (A) may be for example silicon dioxide, calcium carbonate or
Teflon. The filler with the particle size range (B) may also be silicon dioxide or also for ex-
ample titanium oxide. It is desirable to use cristobalite for the particle size range (A) and
titanium oxide, a colored pigment or a filler for the particle size range (B). It is however also
possible to use other fillers. Cristobalite is desirably used in the form of quartz powder.

The binding agent desirably contains, in each case in relation to the solid propor-
tion of the coating substance, preferably between 1.5 and 30, particularly between 2 and
15% by weight, quite particularly up to 6% by weight of additional curing binding agent,
and between 1 and 15 and in particular between 1.5 and 4% by weight of hydrophobic
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resin, resin precursor or wax, in particular silicone resin, silanes, siloxanes or polysilox-

anes.
As already mentioned, the selection is preferably for binding agents which contain

the smallest possible proportion of water-soluble and/or hydrophilic substances such as
emulsifiers and stabilisers. Curing binding agents which are desirably used are mixed
polymers of acrylic and methacrylic acid esters with styrene or ethylene-vinyl laurate-vinyl
chloride. Other curing binding agents which can be used are pure acrylates, styrene acty-
lates and other preferably saponification-resistant polymers or mixed polymers. The sili-
cone resins which can be used are for example those with alkyl or alkoxy groups, in which
case they are preferably emulsifiable or emulsified in water.

The conventional additives which are optionally added can optionally be hydropho-
bised and are for example thickeners such as polyurethane thickeners, wetting agents
and/or anti-foaming agents, which are desirably respectively added in small amounts, in
particular in amounts of less than 2% by weight of the solid proportion of the coating agent.

The invention is further illustrated by means of the following examples. The foliow-
ing percentages by weight of the listed components were intimately mixed with each other,
whereupon the static initial contact angle after three minutes was determined in the above-

described manner.
Example 1 - Coating substance (A)

% weight
Water 26.84%
Sodium polyacrylate as a wetting agent 0.15%
Polyurethane as a thickening agent 0.14%
Polysaccharide as a thickening agent 0.20%
Magnesium aluminum hydrosilicate as a thickening agent 0.30%
2-Amino-2-methyl-1-propanol as a wetting agent 0.50%

Combination of liguid hydrocarbons, hydrophobic silicic acid, synthetic co- 0.20%
polymers and nen-ionogenic emulsifiers as an anti-foaming agent

Copolymer based on acrylic and methactylic acid esters as well as styrene | 12.00%

as a binding agent

Cristobalite {dso = 13 um) as a filler 34.67%
Titanium dioxide {d < 1 pm) as a filler 20.00%
Polydimethylsiloxane with amino alkyl groups as a binding agent 1.00%
Alkylalkoxy silane and siloxane as a binding agent 4.00%
Static initial contact angle after three minutes 140°

Maximum water absorption of the coating film 1.1%




Example 2 - Coating substance (B)

% weight
Water 34.84%
Sodium polyacrylate as a wetfing agent 0.15%
Polyurethane as a thickening agent 0.14%
Polysaccharide as a thickening agent 0.20%
Magnesium aluminum hydrosilicate as a thickening agent 0.30%
2-Amino-2-methyl-1-propanol as a wetting agent 0.50%
Combination of liquid hydrocarbons, hydrophobic silicic acid, synthetic co- 0.20%
polymers and non-ionogenic emulsifiers as an anti-foaming agent
Ethylene-vinyl laurate-vinyl chloride terpolymer as a binding agent 4.00%
Cristobalite (dso = 13 um) as a filler 34.87%
Titanium dioxide (d < 1 um) as a filler 20.00%
Polydimethylsiloxane with amino alkyl groups as a binding agent 1.00%
Alkylalkoxy silane and siloxane as a binding agent 4.00%
Static initial contact angle after three minutes 137°
Maximum water absorption of the coating film 3.4%
Example 3 - Concrete coating substance

% weight
Water 31.10%
Sodium polyacrylate as a wetting agent 0.04%
Polyurethane as a thickening agent 0.16%
2-Amino-2-methyl-1-propanol as a wetting agent 0.50%
Combination of liquid hydrocarbons, hydrophobic silicic acid, synthetic co- 0.20%
polymers and non-ionogenic emulsifiers as anti-foaming agent
Cellulose fibers as a thickening agent 1.00%
Copolymer based on acrylic and methacrylic acid esters as a binding agent | 12.00%
Cristobalite (dso = 13 um) as a filler 30.00%
Titanium dioxide (d < 1 pm) as a filler 20.00%
Silane polydimethylsiloxane with amino alkyl groups as a binding agent 5.00%

135°

Static initial contact angle after three minutes
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Example 4 - Plaster
' % weight
Water 115.27%
Sodium polyacrylate as a wetting agent 0.03%
2-Amino-2-methyl-1-propanocl! as a wetting agent 0.60%
Combination of liquid hydrocarbons, hydrophobic silicic acid, syntheticco- | 0.20%
polymers and non-ionogenic emulsifiers as an anti-foaming agent
Methy! hydroxyethyl cellulose as a thickening agent 0.05%
Copolymer based on actylic and methacrylic acid esters as binding agent 4.80%
Silicon dioxide {dso = 13 um) as a filler 19.00%
Silicon dioxide {dso = 280 um) as a filler 8.50%
Titanium dioxide (d < 1 um) as a filler 5.00%
Silane polydimethyisiloxane with amino alkyl groups as a binding agent 4.50%
Aluminum hydroxide as a fire protection agent 5.00%
Magnesium stratified silicate as a thickening agent 0.10%
Aliphatic/aromatic hydrocarbon mixture in the range of between C9 and C12 | 1.30%
as a film-forming aid
Tripropylene glycolmonomethylether as a film-forming aid 0.30%
Fluorocarbon polymer as a binding agent 0.30%
Calcium carbonate as graining 35.00%
135°

Static initial contact angle after three minutes
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CLAIMS

1. A molding or coating material comprising a dispersion of binding agent which includes at
least one hydrophobic resin, resin precursor and/or wax, filler and optionally conventional additives,
characterised in that the filler contained has an at least bimodal particle size distribution, wherein the
one particle size range {A) has a mean particle diameter of at least 5 pm and the other particle size
range (B) has a mean particle diameter of at most 3 um and the weight ratio of the particles of the
former particle size range (A) to the particles of the latter particle size range (B) is between 0.01:1
and 12:1 and the constituents of the dispersion are so selected in respect of their hydrophilic proper-
ties that the static initial contact angle after 3 min equilibration is greater than 130°.

2. A molding or coating material as set forth in claim 1 characterised in that the binding agent
contained, in each case in relation 1o the total weight of the solid proportion of the molding or coating
material, includes between 0.2 and 20% by weight of the hydrophobic resin, resin precursor and/or
wax and between 0.5 and 40% by weight of at least one additional curing binding agent.

3. A molding or coating agent as set forth in claim 1 or claim 2 characterised in thatas a
coating it has a maximum water absorption ¢ < 10% by weight, preferably < 7% by weight, particu-
larly < 5% by weight, quite particularly < 3% by weight, above all < 2% by weight.

4. A molding or coating material as set forth in one of claims 1 through 3 characterised in that

it is a painting agent or plaster.

5. A molding or coafing material as set forth in one of claims 1 through 4 characterised in that
the particles of the former particle size range (A) have a mean diamster in the range of between 5
and 100 um, preferably in the range of between 8 and 60 um, in particular in the range of between

10 and 40 um.

6. A molding or coating material as set forth in one of claims 1 through 5 characterised in that
the particles of the latter particle size range (B) have a mean particle diameter of at most 1 um, pref-

erably in the range of between 0.1 and 0.8 pm.

7. A molding or coating material as set forth in one of claims 1 through 6 characterised in that
the weight ratio of the particles of the former particle size range (A) to the particles of the latter parti-
cle size range (B} is in the range of between 0.3:1 and 10:1, preferably in the range of between 1.0:1
and 2.5:1.
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8. A molding or coating material as set forth in one of claims 1 through 7 characterised in that
the binding agent contains between 1.5 and 30 and preferably between 2 and 15% by weight of ad-
ditional curing binding agent, in relation to the total weight of the solid proportion of the coating sub-

stance.

8. A molding or coating material as set forth in one of claims 1 through 8 characterised in that
the binding agent contains between 1 and 15 and preferably between 1.5 and 4% by weight of sili-
cone resin, in refation to the total weight of the solid proportion of the coating substance.

10. A molding or coating material as set forth in one of claims 1 through 9 characterised in
that the filler contained therein contains at least two different inorganic substances of which one
forms the particles of the particle size range (A) and the other forms the particles of the particle size

range {B).

11. A molding or coating material as set forth in claim 10 characterised in that the particles of
the particle size range (A) comprise cristobalite and the particles of the particle size range (B) com-

prise titanium dioxide.

12. A molding or coating material as set forth in one of claims 1 through 11 charactetised in
that as conventional additives it contains thickeners, wetting agents, organic or inorganic fiber mate-
rials and/or anti-foaming agents.

13. Use of a coating substance as set forth in one of claims 1 through 12 for coating facades

and other parts of buildings.



