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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention relates to clear coating compositions and methods for making
sald compositions. This invention also relates to the use of the clear coating compositions for
coating articles, said coated articles and films formed from the clear coating compositions.

BACKGROUND OF THE INVENTION

[0002] Many types of protective coatings are routinely applied to industrial and consumer
goods and materials. Examples include oil coatings for metals, wood coatings for furniture,
flooring and joinery and highly transparent glossy topcoats for automobiles. Such coatings are
used to protect the underlying substrate from damage caused by impacts, scratching,
moisture, light and other environmental factors to which the surface i1s exposed. The coatings
are hard in order to resist scratching and impact damage and they commonly consist of highly
crosslinked thermoset polymers. Traditionally, hardness Is achieved by using a polymer
possessing a stiff polymer chain and a high degree of cross-linking. However, the incorporation
of this type of polymer may lead to coatings which are brittle and prone to cracking and flaking.
Recent interest has focussed on the incorporation of inorganic particles possessing a median
diameter of less than about 50 nm In order to iImprove the scratch and abrasion resistance of
coatings. It is generally considered that such particles need to possess median diameters of
100nm or less In order to impart the required properties and retain acceptable levels of
transparency.

[0003] Mineral fillers are frequently added to opaque and pigmented coatings but not to
transparent protective coatings. In opaque and pigmented coatings, their role is to increase the
opacifying efficiency of TiO, pigment particles by spacing them out, and, in some cases, to

help opacify the coating by generating light scattering of their own.

[0004] There Is a continued need for clear coatings, which may also be referred to as clear film
forming compositions, which possess good mechanical properties. However, In providing
acceptable, or preferably improved, mechanical properties the optical properties such as the
degree of transparency should not be compromised to a significant degree such, for example,
that the composition i1s not substantially transparent. There is a need to provide clear coating
compositions with both good mechanical properties and good transparency. It is therefore
desirable to provide an alternative or improved clear coating compositions. It i1s also desirable
to provide cost effective clear coating compositions with good mechanical and optical
properties.

SUMMARY OF THE INVENTION
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[0005] The present invention is defined In the appended claims.

[0006] In accordance with a first aspect, there Is provided a clear coating composition
comprising a perlite, wherein the median particle size, dsg, of the perlite is in the range of 0.5

and 25 um as measured by sedimentation using a Sedigraph or laser diffraction.

[0007] In accordance with a second aspect, there I1s provided a method of making clear
coating composition according to the first aspect comprising blending the perlite and other
components of the clear coating composition.

[0008] In accordance with a third aspect, there Is provided the use of a clear coating
composition according to the first aspect for coating an article or substrate.

[0009] In accordance with a fourth aspect, there Is provided a method for coating an article or
substrate comprising coating said article or substrate with the clear coating composition
according to the first aspect.

[0010] In accordance with a fourth aspect, there 1s provided an article or substrate coated with
a clear coating composition according to the first aspect.

[0011] Certain embodiments of the present invention may provide one or more of the following
advantages:

e desired hardness;

e desired abrasion resistance;

o desired blocking resistance;

o desired transparency;

e desired gloss level;

e desired stain resistance;

e desired amount of binder used.

[0012] The detalls, examples and preferences provided In relation to any particular one or
more of the stated aspects of the present invention apply equally to all aspects of the present
Invention. Any combination of the embodiments, examples and preferences described herein
In all possible variations thereof is encompassed by the present invention unless otherwise
Indicated herein, or otherwise clearly contradicted by context.

DETAILED DESCRIPTION
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[0013] The clear coating compositions of the present invention may Iinclude lacquers,
varnishes, paints and other products and will typically be suitable for application by spraying
and/or brushing. During and/or after coating, the composition may be cured by evaporation of
the solvent or it may be UV cured. Curing may also be achieved by the composition coming
onto contact with moisture. The composition may comprise part of a so-called single
component system or a so-called two component system (sometimes referred to as a 2K
system). A suitable example of a so-called 2K system Is a 2K polyurethane systems which
typically comprises a polyol resin and an i1socyanate crosslinker. The polyol Is typically a
relatively low molecular weight polymer which contains many OH groups. The isocyanate Is a
molecule containing two or more NCO groups which react with the OH groups on the polyol to
make urethane linkages. A single component system, for example a 1K polyurethane system,
comprises a blocked isocyanate in which the NCO groups are reacted with a blocking agent
which prevents the reaction with the polyol. Application of heat decomposes the blocking agent
to liberate the free NCO which is then free to react.

[0014] The clear coating composition may be aqueous based or non-aqueous based. For
example, the clear coating composition may comprise a suitable non-aqueous solvent or
reactive diluent. A reactive diluent participates in the curing process and forms a part of the
resultant coating.

[0015] The clear coating composition, In addition to the perlite, may comprise a polymer
precursor such as a resin, e.g. a polymer resin or an oligomer resin. The polymer precursor
may be a self-crosslinking multi-phase acrylic dispersion, for example the Alberdingk® AC
range, for example Alberdingk® AC 25381; fine disperse polymer dispersion; self-crosslinking
aliphatic copolymer dispersion based on a polyester, polyurethane and polyacrylate; or a
urethane acrylate, for example the Desmolux® range of aliphatic urethane acrylates, for
example Desmolux® U100 or Desmolux® U680H which are unsaturated aliphatic urethane
acrylates. Typically, the polymer resin will be capable of forming a thermoset polymer, though
polymers other than thermoset polymers may also be suitable such as non-drying alkyd
polymers. The polymer precursor may be a reactive diluent or monomer.

[0016] In addition to at least one polymer precursor or polymer resin, the clear coating
composition may comprise one or more of. a defoamer (also known as an anti-foaming agent),
a cross linker, a dispersant (also known as a dispersing agent), a coalescent agent and a
photoinitiator. Suitable further components comprise slip or levelling agents which affect the
surface tension and adhesion of the coating, adhesion promoters, wetting agents, rheological
agents, light stabilisers and UV absorbers which assist in protecting against UV damage later in
the life of the coating. The composition may comprise different dispersants in order to disperse
the particulate perlite and to disperse the polymer precursor, e.g. polymer resin. The
dispersant may be present in an amount of about 0.1 wt% to about 10 wt% based on the dry
weight of perlite, for example about 1 wt% to about 7.5 wt%.

[0017] Methods for making the clear coating composition will be apparent to the skilled person.
For example, a dispersant and reactive diluent (or monomer) may be combined followed by
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mixing with a dry milled perlite to make a high solids dispersion. The dispersion may then be
combined with a suitable resin and an initiator mixed In. In alternative embodiments, the perlite
may be precoated with a dispersant. Preferably, the dispersant surface coats the perlite so that
effective dispersion Is achieved while the coating composition is still in liquid form. The
dispersant may participate in the crosslinking reaction and assist in bonding the mineral into
the coating.

[0018] The polymer resin may be suitable for forming a homopolymer or a copolymer. Suitable
examples comprise polyacrylates, polyesters, polyamides, polyurethanes, polyimides,
polyurea, polyethers, polysilicones, fatty acid esters, as well as amine, alcohol, acid, ketone,
ester, fluorinated, and aromatic functionalized versions of these polymer resins and physical
blends and copolymers of the same. Polymer resins with respect to the total weight of the
coating composition may be present in an amount between about 10 wt% and about 95 wt%,
or between about 20 wt% to about 85 wt%, or between about 30 wt% to about 75 wt%, or
between about 40 wt% to about 65 wt%, or between about 50 wt% to about 80 wt%.

[0019] Suitable defoamers include, for example, blends of surfactants, tributyl phosphate, fatty
polyoxyethylene esters plus fatty alcohols, fatty acid soaps, silicone emulsions and other
silicone containing compositions, waxes and inorganic particulates in mineral oil, blends of
emulsified hydrocarbons and other compounds sold commercially as defoamers. Suitable
coalescent agents include, for example, hydrophilic glycol ethers, for example the Dowanol®
range such as Dowanol® DPM and Dowanol® DPnB, hydrophobic glycol ethers and
blockcopolymers. Suitable dispersants include polyacrylates, such as the Dispex® range,
hydrophilic blockcopolymer, acrylic block copolymer and non-ionic surfactants.

[0020] Perlite according to the invention comprises perlite particles. Perlite may be expanded
perlite, such as expanded milled perlite, a milled perlite or mixtures thereof.

[0021] Perlite 1s a natural glass, also known as volcanic glass, which iIs formed by the rapid
cooling of siliceous magma or lava. Most natural glasses are chemically equivalent to rhyolite.
Natural glasses which are chemically equivalent to trachyte, dacite, andesite, latite, and basalt
are known but are less common. The term "obsidian” is generally applied to dark, most often
black, massive natural glasses that are rich in silica (i.e., SI05). Obsidian glasses may be

classified into subcategories according to their silica content, with rhyolitic obsidians (containing
typically about 73% SI102 by weight) as the most common (Berry et al., 1983).

[0022] Perlite ore i1s a hydrated natural glass containing typically about 72-75% SI105, 12-14%
Al,Oq, 0.5-2% Fes03, 3-5 % Nas0O, 4-5% K50, 0.4-1.5% CaO (by weight), and small

concentrations of other metallic elements. Perlite ore iIs distinguished from other natural
glasses by a higher content (2-10% by weight) of chemically bonded water, the presence of a
vitreous, pearly luster, and characteristic concentric or arcuate onion skin-like (i.e., perlitic)
fractures.

[0023] Perlite products may be prepared by methods disclosed herein which may include
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milling, screening, and thermal expansion. The perlite products can possess commercially
valuable physical properties such as high porosity, low bulk density, and chemical inertness.
Depending on the quality of the perlite ore and the method of processing, expanded perlite
products can be used as filter aids, lightweight insulating materials, filler materials, horticultural
and hydroponic media, and chemical carriers.

[0024] The processing of perlite can include comminution of the ore (crushing and grinding),
screening, thermal expansion, milling, and air size separation of the expanded material to meet
the specification of the finished product and other methods known In the art. For example,
perlite ore Is crushed, ground, and separated to a predetermined particle size range (e.g.,
passing 30 mesh), then the separated material is heated in air at a temperature of 870-1100°C
IN an expansion furnace (cf. Neuschotz, 1947; Zoradi, 1952), where the simultaneous
softening of the glass and vaporization of contained water leads to rapid expansion of glass
particles to form a frothy glass material with a bulk volume up to 20 times that of the
unexpanded ore. The expanded perlite I1s then separated to meet the size specification of the
final product.

[0025] Expanded perlite Iincludes one or more cells, or parts of cells, iIn which a cell Is
essentially a void space partially or entirely surrounded by walls of glass, usually formed from
expansion of gases when the glass I1s In a softened state. The presence of gas-filled or
vacuous cells in a given volume of glass results in lower centrifuged wet density than for the
same volume of solid glass. If cells are closed and air is entrapped, the particles of perlite may
float on liquid. Fracturing of perlite, for example, by milling, can create an Intricate cellular
structure that retains the characteristic of low wet density and also provides useful features for
filtration and functional filler applications.

[0026] Following comminution, e.g. grinding, the perlite may have a dsg In the range of about

0.5um to about 25um as measured according to the Sedigraph method or as measured by
laser diffraction. In certain embodiments the perlite may have a dsg (Sedigraph) ranging from

about 0.6 um to about 23 um, or ranging from about 0.8 um to about 20 ym, or ranging from
about 1.0 um to about 17 um, or ranging from about 1.2 um to about 15 ym, or ranging from
about 1.4 um to about 12 um, or ranging from about 1.4 um to about 10 ym, or ranging from
about 1.6 um to about 8 ym, or ranging from about 1.8 um to about 6 um, or ranging from
about 2 um to about 4 um.

[0027] In certain embodiments, the morphology of the perlite may be characterized by the
aspect ratio. The aspect ratio of a particulate refers generally to a ratio of the length-to-width of
the particulate. For a given particulate sample, the aspect ratio may be determined as an
average. For example, the aspect ratio of the perlite according to some embodiments may be
determined by first depositing a slurry including a sample of the perlite on a standard SEM
stage and coating the slurry with platinum. Images of the slurry may thereafter be obtained,
and the particle dimensions may be determined, for example, using a computer-based
analysis, In which it 1Is assumed that the thickness and width of the particles are equal. The
aspect ratio may then be determined by averaging a number of calculations (e.g., fifty
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calculations) of individual particle length-to-width aspect ratios. Other methods of determining
aspect ratios are contemplated.

[0028] In certain embodiments, the perlite may have an aspect ratio of at least 2:1. For
example, the perlite may have an aspect ratio of at least 5:1, an aspect ratio of at least 7:1, an
aspect ratio of at least 9:1, an aspect ratio of at least 11:1, an aspect ratio of at least 13:1, or
an aspect ratio of at least 15:1, an aspect ratio of at least 17:1, an aspect ratio of at least 20:1,
an aspect ratio of at least 23:1, an aspect ratio of at least 26:1, an aspect ratio of at least 28:1,
an aspect ratio of at least 30:1, or an aspect ratio of at least 33:1.

[0029] In certain embodiments, the perlite may have an aspect ratio of up to at least 35:1. For
example, the perlite may have an aspect ratio up to at least 32:1, an aspect ratio up to at least
29:1, an aspect ratio up to at least 27:1, or an aspect ratio up to at least 22:1.

[0030] For example, a perlite with a dgg of about 6 um or less may have an aspect ratio of
about 7:1 to about 35:1. For example, a perlite with a dgg of about 5.5 um or less may have an

aspect ratio of about 10:1 to about 20:1.

[0031] According to some embodiments of the method, the perlite particle may have a median
plate thickness of less than or equal to about 2 um, such as, for example, less than or equal to
about 1 um. According to some embodiments, the perlite may have a median plate thickness
ranging from about 0.05 um to about 2 um.

[0032] The median equivalent particle diameter (dsg value) and other particle size properties

referred to herein for the particulate perlite are as measured in a well-known manner by one of
two methods. One method involves measurement in a well-known manner by sedimentation of
the particulate material in a fully dispersed condition in an agqueous medium using a Sedigraph
5100 machine as supplied by Micromeritics Instruments Corporation, Norcross, Georgia, USA
(telephone: +1 770 662 3620; web-site: www.micromeritics.com), referred to herein as a
"Micromeritics Sedigraph 5100 unit”. Such a machine provides measurements and a plot of the
cumulative percentage by weight of particles having a size, referred to In the art as the
'‘equivalent spherical diameter' (esd), less than given esd values. The median particle size dgg

IS the value determined In this way of the particle esd at which there are 50% by weight of the
particles which have an equivalent spherical diameter less than that dgsg value. A further

method involves measurement by laser diffraction. One laser diffraction method is wherein a
fully dispersed sample In an aqueous medium I1s measured using a Cilas 1064 machine
supplied by Quantachrome. A Cilas 1190LD may also be used in the laser diffraction method.

[0033] In certain embodiments the perlite may have a specific surface area (as measured by
the BET liquid nitrogen absorption method ISO 9277) in the range of about 1 m4g™! to about 15
m<4g-!, about 2 m4g-! to about 13 m4g!, about 3 m4g! to about 10 m4g!, about 4 m4g™! to

about 8 m4g~!. or about 5 m4g-! to about 6 m4g~".
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[0034] In certain embodiments the perlite may have an oil absorption, as measured according
to NF EN ISO 787-5 In the range of about 30 ml/100g to about 250 ml/100g, in the range of
about 40 mil/100g to about 230 ml/100g, In the range of about 50 ml/100g to about 200
ml/100g, In the range of about 60 ml/100g to about 180 mI/100g, In the range of about 70
ml/100g to about 160 miI/100g, In the range of about 80 ml/100g to about 140 mi/100g, In the
range of about 60 ml/100g to about 120 ml/100g, Iin the range of about 70 ml/100g to about
100 ml/100g, or in the range of about 80 ml/100g to about 90 ml/100qg.

[0035] The clear coating compositions for use In the present invention are suitable for matt
compositions and gloss compositions.

[0036] In certain embodiments the matt composition may have a gloss (60°) < 90 as measured
In accordance with |1SO 2813. For example, the matt or the semi-gloss composition may have a
gloss (60°) < 80, for example < 70, for example < 60, for example < 50, for example < 40, for
example < 30, for example < 20, for example <10, for example <35, all measured in accordance
with ISO 2813. In certain embodiments, the matt composition may have a gloss (60°) > 5, for
example > 10 as measured Iin accordance with |1SO 2813.

[0037] In certain embodiments the gloss composition may have a gloss (20°) > 5, for example
> 10, for example > 20, for example > 30, for example > 40, for example > 50, for example >
60, for example > 70, for example > 80 as measured in accordance with SO 2813.

[0038] Transparency level, AE™, Is calculated according to the AE™ as expressed using the
CIE(L*a*™b*) system:

AE — /(E; e — i)
which I1s based on colour difference between the clearcoat without filler and the clearcoat with
filler, wherein L*4, a*4 and b*¢ refers to the clearcoat without filler and L*,, a*5> and b*, refers to

the clearcoat with filler.

[0039] In certain embodiments AE™; i1s less than 15, or less than 14, or less than 13, or less
than 10.

[0040] In certain embodiments matt compositions with, for example, a gloss (60°) < 90 as
measured In accordance with ISO 2813 exhibit a transparency level, AE* of less than 15.

[0041] Stain resistance, AE®,, I1s calculated according to the AE™ as expressed using the
CIE(L*a*™b*) system:
which is based on colour difference between the stained and unstained area, wherein L*q, a*

and b*y refers to the unstained area and L*5, a*> and b*, refers to the stained area.

[0042] In certain embodiments AE*;, Is less than 4, or less than 3.8, or less than 3.6, or less
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than 3.4, or less than 3.2, or less than 3, or less than 2.8, or less than 2.6, or less than 2.4, or
less than 2.2, or less than 2.0, or less than 1.8, or less than 1.5, or less than 1.

[0043] In certain embodiments, gloss compositions with a gloss (20°) > 20 as measured In
accordance with ISO 2813 exhibits a stain resistance AE*, of less than 3.

[0044] In certain embodiments the coating composition typically comprises up to about 30
wt%, up to about 28 wt%, up to about 26 wt%, up to about 24 wt%, up to about 22 wt% up to
about 20 wt%, up to about 18 wt%, up to about 16 wt%, up to about 14 wt%, up to about 12
wt%, up to about 10 wit%, or up to about 8 wt% of perlite all based on the total weight of the
clear composition. The coating composition may comprise at least about 0.5 wt%, at least
about 1 wt%, at least about 1.5 wt%, at least about 2 wt%, at least about 3 wt%, at least about
4 wt%, at least about 5 wt%, at least about 6 wt%, or at least about 7 wt% of the perlite based
on the total weight of the clear composition.

[0045] In certain embodiments the polymer resin 1s present in an amount of between about 50
wt% to about 97 wt %, or between about 55 wt % to about 95 wt%, or between about 60 wt %
to about 92 wt%, or between about 65 wt % to about 90 wt%, or between about 70 wt % to
about 85 wt%, or between about 75 wt % to about 80 wt% based on the total weight of the
clear coating composition.

[0046] Advantageously, perlite for use Iin the coating compositions are free or essentially free
of high refractive index contaminants. Examples of such contaminants include TiO» and Fe5;QOx.

The amount of titanium (expressed as wt% of T1IO5) may be less than 0.1. The amount of iron
(expressed as wt% of Fe>O3) may be less than 1. The refractive index of the perlite may

advantageously be matched or closely matched to that of the remainder of the clear coating
composition.

[0047] The clear coating composition Is suitable for application on a range of articles or
substrates. Suitable substrates include wood, plastic, metal. The substrate may comprise metal
and/or plastic. In certain embodiments the substrate does not comprise wood. Methods for
coating the articles are known to the skilled person and include brushing and spraying.

[0048] In certain embodiments, the clear coating compositions may have one or more of the
following effects:

e Increased or maintained mechanical properties such as one or more of the properties:
hardness (e.g. ASTM D3363 or ASTM D4366), abrasion resistance (e.g. ASTM D4060),

adhesion (e.g. ISO 2409), weathering performances (QUV) (ASTM D7787) and blocking
resistance (e.g. ASTM D4946);

e good transparency;

e good stain resistance;

e good matting properties;

e good aesthetic properties, such as by adjusting the gloss level
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e high loading of perlite without diminishing transparency:;

o high stain resistance, especially with gloss clear coating compositions;

e reduced amount of polymer resin required leading to more cost effective clear coating
compositions

e good smoothness aspect of the film coating.

EXAMPLES

Example 1 : Gloss Clear Coating Compositions

[0049] A number of gloss clear coating compositions were formulated using the minerals
shown In Table 1. Examples C and D represent the expanded milled perlite according to
Invention, and examples A and B represent nepheline synenite, a silica deficient sodium-

potassium alumina silicate. The minerals of Table 1 were used In the formulations shown In
Table 2.
Table 1: Inorganic particulate minerals

BT N I

1 As measured by laser diffraction.

Table 2: Gloss formulations of clear coating compositions
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[0050] The formulations according to Table 2 were prepared by stirring the polymer resin and
defoamer (0.4%) for 3 min at 1800tr/min. The filler was then added and stirred for 20 min at
2100 tr/min. Once the filler was dispersed the remaining defoamer (0.2%) was added followed
by stirring at 3 min at 1800 tr/min. To the mixture was then added the wetting agent, water,
rheological agent and finally the premix (i.e. a hand blended mixture two coalescent agents
and water in a ratio of 1:1) and stirred for 10 min at 1000 tr/min. The resulting formulation was

then degazed to form the clear coat.

[0051] The stain resistance of samples 2, 3, 5 and 7 were then tested as follows.

Stain resistance:

[0052] The stain resistance 1s determined according to ASTM D1308. In an unsealed plain
white chart, the clear coat composition was applied at a wet thickness of 100 um. After allowing

the clear coat to dry for 24 hr, 0.5 ml of a staining material was applied to the surface. The
staining materials used are ethanol, water, coffee and wine, which are tested on different
portions of the same chart. A section of the chart Is left unstained. A watch glass was then
placed on top of the sample for 24 hr after which time the dry stains were removed from the
surface with a soft towel.

[0083] The stain resistance, AE";,, Is calculated from the AE®, which was evaluated after

cleanlng the varnished surface. AE™ Is expressed using the CIE(L*a™b™) system:

which Is based on colour difference between the stained and unstained area, wherein L*4, a*;
and b*y refers to the unstained area and L*,, a*> and b*; refers to the stained area. The

average value AE* of all stains 1s measured with a Spectro-guide, BYK Gardner
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spectrocolorimeter. The AE*;, Is shown In Table 3.

Table 3 Staln ReS|stance
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1 n comparison to the best performing composition of formula No. 7

[0054] As may be seen from Table 3, the AE*s, for the inventive examples (i.e formula no. 5

and /) i1s much lower than for the comparative examples (i.e formula no. 2 and 3). This Is not
only demonstrated by the absolute value of AE", but also the % difference In AE", In

comparison to the best performing composition of formula 7.

[0055] Therefore the perlite clear coating compositions of the present invention are more stain
resistant than known nepheline syenite based clear coating compositions.

[0056] Formula no.5 and 7 of the invention were also found to have similar optical properties
to the comparative examples, formula no. 2 and 3, in terms of transparency properties. This
was observed at a number of mineral loadings, such as, 1% and 3%, and a range of wet film
thicknesses, such as 60 ym, 120 ym and 400 ym.

Example 2 : Matt or Semi-Gloss Clear Coating Compositions

[0067] The mineral used In the formulation of the matt or semi-gloss clear coating
compositions can be found in Table 4. Examples C, D and E represent the expanded milled
perlite according to invention, and examples F and G represent synthetic silica. The minerals

of Table 4 were used In the formulations shown in Table 5.
Table 4: Inorganic particulate minerals

el -

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

1As measured by Iaser diffraction.

Table 5: Matt or semi- gloss formulations of clear coatlng composmons
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Rewmaisial | Forcion | vegn [

......................................................................................................................................................................................................................................

Alberdingk AC 745 | 745
25381®
822®

50 | 50 { 50 { 50 | 50 | 5.0

qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq

Dowanol DPM® Coalescent
agent

NDowanol DPRB® Coalescent | 20 | 20 {1 20 1 20 | 20 | 20
agent
Weie | oven |50 5| 56 | 83 [ 76 175

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 \
I I e nu
. . . L)
L]
I e n
a a a
*

Tego Foamex
§22®

qqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqqq

Total _ 100.0 { 100.0 { 100.0 _ 100.0 |

-
\I

[0058] The formulations of Table 5 were prepared according to the same procedure used for
the formulations of Table 2.

Transparency

[0059] The formulations of Table 5 have varying amounts of mineral, which was found to be
the amount required to achieve a gloss (60°)=30 according to |1SO 2813.

[0060] On a sealed black chart, a clear coating composition of Table 5 was applied at a wet
thickness of 120 um clear coat and dried for 24h. The colour was then measured according to
the CIE (L™ a* b*) system by reflexion using SCE (Specular Component Excluded) mode with a
spectrophotometer (Konica Minolta 3700 d, iluminant D65/10°).
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[0061] The AE™ for the composition according to Table 5 was then compared with the AE* of a
comparable composition without filler (formula 13) to provide the AE*. AE™ I1s expressed using

the CIE(L*a™b™) system:

e — (5 - 1) — (o - )" + (1 —B)°
which 1s based on colour difference between the clearcoat without filler and the clearcoat with
filler, wherein L*4, a*4 and b*¢ refers to the clearcoat without filler and L*,, a*> and b*> refers to

the clearcoat with filler.
Table 6 - Transparency

Gloss (60°) = 30

"n comparison to the best performing composition of formula No. 12

[0062] Transparency refers to how clear the coating Is by limiting the hazy aspect. The
transparency method is not depend on the distance of the measurement from the film/object.

[0063] Compositions according to the invention, according to formulation no. 10 to 12, were
found to have a better transparency than the comparative compositions according to

formulation no. 8 and 9.

[0064] Similar transparency results were obtained with a wet film thickness of 60 um and 400
um. The clear coating compositions with a gloss (60°) = 47 were also found to perform well In
the transparency test.

Amount of polvmer resin required in the clear coating composition

[0065] The following formulations were prepared using the method to prepare the formulation
of Table 2. Both formulations of Table 7 have a gloss (60°) = 30.
Table 7 - Volumetric measurements

0‘50‘50‘50§§0§§0§§0§§0§§0§§0§§0§§0§§0‘50‘50‘50‘50Qﬁ.ﬁﬁ.ﬁﬁ.ﬁQ.QQ.QQ.QQCQ\ §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§

FomueNo || & [ 15 | 14 [ 75

Alberdingk AC 253810 | _ Polymer resi

0C@COCCOCCOCCOCCOCCOCCOCCOCCOCCOCCOCCOCCOCCOCCOCCOCCOCCOCCOCCOCCOCCOC\.0CCOCCOCCOCCOCCOCCOCCOCCOCCOCCOCCOCC.CC.CC.CC.CC.CC.CC>§C. COCC.CC.CC.CC.CC.CC.CC.CC\ CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC
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I R R R R R R R R R R R R R R R R R R R MQC§§0§§0§§0§§0§§0§§0§§0§§0§§0‘50‘50‘50‘50§§0§§0§\0§§0§§0§§0§§0§§0§§CQQCQQCQCCQQC§§0§§0§§0§§0§§0§§0§50\‘0§§0‘50‘50‘50‘50‘50‘5“ 0000000000000000000000

Filer | | 70 | 166

0§0§§0§§0‘50‘50‘50‘50§§0§§0§§0§§0§§0§w§0§§0§§0‘50‘50‘50‘50§§0§§0§§0§§0§§0§§0§§0§§0§§0‘50‘50‘50‘50§§0§§0§§0§§0§§0§§0§§0§§0§§CQQCQ\CQQCQQC§§0§§0§§0§§0§§0§§0§.0§§0§§0‘50‘50‘>“50§§0Qﬁ.\\CQQCQQCQ50‘50‘50‘50‘50‘50\ 0000000000000000000000

Volumetric percentage of dry components ‘

[0066] The same weight percentage of polymer resin was used in both formulations. However,
to obtain the same gloss level, more filler i1s required In the formulation according to the
iInvention (formula 15) than with the comparative formulation (formula 14). This means that
less resin Is required for the inventive example formula 15, than for the comparative example,
formula 14, 1.e. /0.2 g and 74.5 g, respectively. The reduced amount of polymer resin of the
formulation according to the invention leads to more cost effective clear coating compositions.
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Patentkrav
1. Klar coalingsammaeansasining der omifatier en periil, hvilken peariit har en me-
disnpartikelstarreise, dso der ligger | omradet 0.5 um og 25 um, malt ved sadi-

martation under anvendeise af en Sedigraph siler mall ved iasardiffraktion

2. Klar costingsammenssstning feige Krav 1, hwor Bz T-overfladeareaiel at par-

ittert er | omradet 1 m¥fg tit 15 még.

3. Kiar costingsammensaimnng faige krav 1 ellgr Kray 2, hivor glieabsorphionan
af perlitten er t omradet fra 30 mi100 g of 250 mif100 g malt | overensstemmel-
ag med NF EN IS0 787-5

4. Klar costingsammensaining folge e hvilkat som heist af de foregaende
Kray, hvor periitlen en en ekspandearst periit, en ekspanderel formmais! periit, an

fonmalet perid elier blandingsr deratl

8, Klar coatingsammensaining ifolge et hvilkal som heist af de foregaende
Kray, hviken coatingsammeansseining er en mat alier naivbiank sammensast-
ning, hviken matie sller halvplanke sammensastning torirnsyis har en gians
(B0 < 70 fwige 150 2813

&, Kigr costingsammenssastning daige krav 1 i 4, hvor coatingsammaeanaasinin-
Jen er an skinnendes sammaeansaining, hviiken skinnends sammeansaaining for-

frinsvis har en glans (607 » 80 Halge 150 2813,

7. Klar coatingsammensaining ifolge et hvilkal som heist af de foregaende

Kray, hviken sammensssining har & transparensniveau, AkR™, der er mindre
and 15, Ivor A" e AR mellem en coating ugden hyvidasiot og en costing meg
IVIGSEOT.

8. Klar costingsammensaining ifelge e hvilke! som heaist af de foregaende
kray, hvitken sammensastning har en farveresistens, AE% s, pa mindre end 4,

vor ARy ar ARY mellem ot ufarvet omrade og et farvet omrads
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8. Klar coatingsammaensatining alge et hvilket som helst af de foregasnds
krav, hvor perlitten er bl stede | en maengde pa 0,5 t 30 vaegt-%, baseret p3g

dan samiaeds vaagt af gan Kiare coatingsammaeansaaining.

10, Klar coatingsammensaining felge &t hvilkst som heist af de foregaends
Krav der vaderiigere omialier en oligr figra all an poivimamanpiks, sl skumdassm-
pande middel, et vaerbindingsmigdde!, at digpergernngsmiddel, st coalescerande
middel, en adhsssionspromotor, & befugtningsmiddel, et meciogisk midast, an

sstabiisator ogielier en UV-absorber

1. Kiar coalingsammaeansasining esige krav 10, fwor poliymerharpiksen er i
stede | en masngds meliem ca. 50 vaegh % U ca 97 vaegt-%, baseret pa den

samiseds vaegl al den Kiare coalingsammaeansastining.

12. Fremgangsmade il fremstiling af en kiar coatingsammaeansaeining foige «f
nvilkel som helst af de foregaende krav, hvilken fremgangsmade omfatter at

plands periiien g andre Komponenter at gen Kiarg coalinggammaeansasining.

13, Anvendsiss af en Klar coatingsammensaining feige af hvilket som heist at

kravena Tt 11 4l & cogte en arlike! eligr et substrat,

14, Fremgangsmade il costing af en artikel eller st substrat, hvilken frem-
gangsmade omfatter at coate artiklen eller substratat med den kKlars coasting-

gammensasining fpigs &t hvilkel som helst af kravene 1 4 11,

1. Arlikel siler of substrat der er coalst meg en kKiar coalingsammensssining

fzige ef hviiket som heist af Kravenes 1 11
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