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(54) Method for obtaining optical interference effects by means of digital ink-jet technique

(57) The present invention relates to a method for
obtaining optical interference effects on enamelled or
non-enamelled ceramic or glass surfaces or enamelled
metallic surfaces by means of the digital ink-jet tech-
nique. Said method involves applying "ink-jet effect inks"
with a high refraction index on a laminar interphase with

a sub-micrometric particle size with a low refraction in-
dex. The invention additionally comprises a ceramic,
glass or metallic product decorated by means of said
method.
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Description

Field of the Invention

[0001] The present invention relates to a method for
obtaining optical interference effects by means of the dig-
ital ink-jet technique. Said method involves applying ink-
jet inks with a high refraction index on a sub-micrometric
laminar interphase with a low refraction index. The in-
vention additionally comprises a ceramic, glass or me-
tallic product decorated by means of said method.

Background

[0002] In the last two decades considerable effort has
been made in developing surface coatings for aesthetic
finishes in decorative parts in the ceramic industry. Apart
from colour finishes by means of adding absorption pig-
ments, different ceramic finishes or effects can be seen
on many occasions such as the matte effect, gloss effect,
lustrous effect, metallic effect, etc., which are highly val-
ued since they provide great added commercial value to
the end product.
[0003] Lead glazes as described for example in patent
ES2301364B1 are among the different widely known
mechanisms for obtaining effects of this type. However,
these materials have high lead contents giving rise to
great limitations because of toxicity problems.
[0004] New techniques, such as vapour phase depo-
sition, have also recently been developed for obtaining
coatings with a metallic appearance as described for ex-
ample in patent EP1498402A1. These finishes are pro-
duced as a result of depositing a metal layer of elements
such as chromium, zirconium, tantalum, titanium and ni-
trides or carbides of said elements. The limitations of this
technique are that previously worked parts are required
and the difficulty of decorating the parts beyond the metal
coating.
[0005] This is why a series of formulations and meth-
odologies with the aim of eliminating said limitations ex-
isting up until now  have appeared in the ceramic sector
in the last few years. European patent EP1306355 of
Vidres S.A. describes a composition for obtaining metal-
lic effects in ceramic tiles comprising a mixture of oxides
such as SiO2, Al2O3, Fe2O3 and P2O5, together with other
optional oxides. These compositions are characterised
by being free of noble metals (which increase the cost of
the formulations), but contain phosphorus pentoxide giv-
ing rise to phosphate glasses which have a high solubility
in aqueous medium. Therefore, their use in floorings and
coverings strongly limits their application.
[0006] For the purpose of overcoming these chromatic
and application limitations, formulations of frits and
enamels giving rise to obtaining metallic lustres with dif-
ferent chromatic tones after firing have been proposed.
These frits or enamels are based on mixtures of different
metal oxides, as described for example in patent
ES2310139 A1. Said specification describes a formula-

tion of particles with a micro/nanometric size of different
metals, metal oxides and alloys, homogeneously mixed
with ceramic frits, carbon powder and other additives.
Generating a local and transient reducing atmosphere
within the furnace during the ceramic tile firing process,
achieved by means of adding carbon powder, is neces-
sary for obtaining said effect. However, creating a reduc-
ing atmosphere within the furnace during the industrial
firing of the ceramic tiles (oxidizing firing) has limitations
in terms of stability of tones obtained.
[0007] So-called effect pigments or interference pig-
ments giving rise to the perception of a surface with dif-
ferent tones depending on the angle of light have also
been developed. Said effect pigments include aluminium
flake particles providing the metallic lustre effect have
been thoroughly described. They are usually mixed with
a small part of absorption pigments. Finishes such as
metallic blue, metallic green, or as metallic grey are thus
obtained.
[0008] As a result of the constant search for new ce-
ramic finishes, other effects neither due to the formation
of  crystals, nor to the introduction of inks or pigments on
the treated surfaces, but due to phenomena of light in-
teracting with the materials which are called interference
effects or multi-colour iridescence have been observed.
[0009] It could broadly be said that the effects, such
as the metallic effect, mainly cause changes in clarity,
while interference effects also cause changes in the
shade and in the saturation of the colour.
[0010] Said interference effects have been obtained in
the state of the art by means of refracting light through
materials with different refraction indexes as described
for example in patent application EP1572812A1 of Merck
Gmbh. This document makes reference to obtaining in-
terference pigments by means of a complex system con-
sisting of alternating different types of materials in the
form of scales and comprising a silica layer, a metal oxide
coating, preferably of TiO2 with a high refraction index
(n>1.8), and an interference system consisting of alter-
nating layers with high and low refraction indexes, con-
sisting of metal oxides or the corresponding hydrated ox-
ides, preferably interference layers formed by
TiO2-SiO2-TiO2-Obtaining interference effects by means
of diffracting light caused by irregularities which the light
encounters in its trajectory has also been described. Vid-
res S.A. has developed a range of products for decorating
ceramic tiles characterised in that after its application on
a ceramic substrate and subsequent firing, a microcrack
or notch structure in said coatings is generated causing
a multi-colour iridescent effect to appear. Said microc-
racks must be generated between the particles and an
enamelled surface.
[0011] These effects have also been related to con-
structive and destructive interference phenomena which
occur in double-layer or triple-layer structures. Vidres
S.A. (Bol. Soc. Esp. Ceramic. Vid. 2010, 49 (2), 142-146)
has studied these phenomena in aventurine glazes,
which are laminar crystals distributed randomly in a trans-
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parent glass matrix. A sparkling effect occurs when light
strikes these laminar crystals and due to the  difference
of the refraction index of these with respect to the matrix.

Optical Effects and Digital Ink-jet Technique

[0012] In the last few years there has been an increase
in the production of ceramic products decorated by digital
ink-jet technique. The digital ink-jet technique is a printing
technique consisting of projecting small drops directly
onto a specified position in a substrate for creating an
image.
[0013] Among the advantages of this technique is the
possibility of decorating with a high image definition and
contactless, the capability of adapting to any type of for-
mat and relief, the great graphic versatility because of
the larger size of the designs. This technique also has
advantages at a production level due to reduced devel-
opment costs since the number of tests, the time invested
and costs of fungible and consumable items typical of
conventional decorations are reduced. This is why the
ink-jet technique has become the most widely used at all
levels when printing digital images is required, having
greatly replaced other digital techniques (ink sublimation,
digital xerography, etc.).
[0014] However, the digital ink-jet technique also has
deficiencies or drawbacks such as the smaller chromatic
range of inks with respect to the classic decoration sys-
tems. Chromatic development and ink consumption de-
pend on the chemical composition of the enamel on which
it is applied and on the firing cycle, therefore the compo-
sition of the enamels must be optimised and production
deviations must be minimal and controlled so that graphic
files do not have to be constantly touched up.
[0015] Furthermore, up until now ink-jet decorating had
been limited to achieving a high definition design and
improving chromatic variety without obtaining special ef-
fects.
[0016] Ferro Spain, S.A. (Boc. Soc. Esp. Ceram. Vid.
2012, 50(2)) has developed a series of 3D inks applied
by means of the digital ink-jet technique on different types
of enamels which  allow obtaining lustrous and metallic
effects. These effects are obtained by means of forming
crystalline structures by the interaction of the inks (based
on frits such as mullite or cordierite for example) with the
enamel. However, this technique requires developing a
suitable enamel composition for each type of ink (or frit)
applied so that said interaction takes place. This widely
limits the variety of obtainable effects and chromatic
range.
[0017] A latent difficulty in transferring the production
of effects of this type to the digital ink-jet technique there-
fore exists given its clear dependency on the enamel
composition and on the firing cycle, limiting its industrial
production. Neither have techniques completely compat-
ibles with the digital ink-jet technique for obtaining optical
interference effects for ceramics been developed up until
now.

[0018] Therefore, there is a clear need for developing
a new method completely compatible with the digital ink-
jet technique for the purpose of obtaining a greater variety
of optical effects and chromatic variety. Said method
must not be further limited by the enamel composition or
by the firing cycle.

Brief Description of the Invention

[0019] The aim of this invention is to develop a new
method for obtaining optical interference effects by
means of the digital ink-jet technique.
[0020] The authors of the present invention have sur-
prisingly found that by means of applying sub-micromet-
ric "ink-jet effect inks" with a high refraction index on an
interphase based on aluminosilicates of laminar mor-
phology with a low refraction index and sub-micrometric
particle size and subsequent firing of the treated part,
optical interference effects are obtained on the surface
of said part.
[0021] The optical interference effects which are ob-
tained by means of the method of the present invention
are effects with a wide chromatic diversity and variety
greater than those envisaged with the already known
conventional ink-jet inks or  pigmented ink-jet inks for
conventional ceramics and enamels.
[0022] Therefore, said method allows widening the
chromatic range and digital ink-jet decoration possibili-
ties when it is combined with conventional enamels and
inks, whether they are ink-jet or not, especially if the "ink-
jet effect ink" is superimposed on conventional ink-jet
inks applied previously on the interphase.
[0023] Conventional ink-jet ink or pigmented ink-jet ink
for ceramics consists of a suspension of ceramic pigment
for being projected by means of ink-jet technology. Said
ceramic pigments are widely known in the state of the
art. Illustrative but non-limiting examples of ceramic pig-
ments are complex metal oxides with a spinel, zirconate,
cassiterite and corundum type structure and mixtures
thereof.
[0024] Various streaking, parchment, speckling, vari-
egated, etc., type aesthetic effects, in addition to changes
in colour, can additionally be obtained on the surface by
means of the enamel - interphase - "ink-jet-effect ink"
interaction. These effects are achieved by adjusting the
thickness of the layer and the drying speed of the enamel
with organic/inorganic additives. An illustrative but non-
limiting example of an organic additive is carboxymeth-
ylcellulose. Clays are an illustrative but non-limiting ex-
ample of an inorganic additive.
[0025] Furthermore, this method does not depend on
the enamel composition. Therefore, the interphase which
is used in this method can be applied on any enamelled
ceramic, glass or metallic surface.
[0026] Other additional advantages of the method of
the present invention are:

- it does not use noble metals (Au, Pt, Rh, Ag, etc)
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which greatly increase the cost of the finish,
- the interphase used is based on natural aluminosil-

icates, although synthetic materials offering a similar
performance can also be used,

- the finish obtained by means of this method provides
greater chemical resistance (for example, to etching)
and greater mechanical resistance on the treated
surface, with  respect to the conventional techniques
used for obtaining effects of this type.

[0027] Therefore, according to a first aspect, the
present invention is aimed at a method for obtaining op-
tical interference effects on enamelled or non-enamelled
ceramic or glass surfaces or enamelled metal surfaces
comprising the following steps:

a) depositing an interphase comprising aluminosili-
cate particles with a refraction index less than or
equal to 1.7 and with a laminar morphology where
at least 90% of said particles have a particle size
between 0.1 mm and 1 mm, in the form of a thin layer
with a thickness comprised between 5-100 mm, on
the surface to be treated by means of any conven-
tional ceramic, glass or metal deposition technique,
b) applying "ink-jet effect inks" comprising particles
with a size between 10 nm and 1 mm and a refraction
index greater than or equal to 1.8 by means of the
digital ink-jet technique on the interphase deposited
in the previous step, and
c) subjecting the treated part to thermal treatment
with a temperature comprised between 700 and
1300°C.

[0028] The method object of the present invention can
be applied on enamelled or non-enamelled ceramic or
glass or enamelled metal parts, preferably on ceramic
parts.
[0029] Therefore, according to a second aspect, the
present invention is aimed at a ceramic, glass or metal
product resulting from the method of the invention.
[0030] A third aspect of the invention is related to the
use of the ceramic, glass or metal product obtained by
the method of the invention for preparing decorative parts
in the construction (ceramic and glass), electrical house-
hold appliance or automobile sectors, or for the industrial
sectors generally requiring this type of application.

Detailed Description of the Invention

[0031] The objective of the present invention consists
of obtaining optical interference effects on ceramic sur-
faces by  means of the digital ink-jet technique.
[0032] In the context of the present invention, the term
"optical interference effect" refers to changes in shade
and saturation of colour when the angle of light or obser-
vation changes on the surface giving rise to iridescence,
multicolour or metallic phenomena.
[0033] Likewise, the term "digital ink-jet technique" re-

fers to a printing technique widely known in state of the
art consisting of projecting microdrops directly onto a
specified position in a substrate for creating an image.
[0034] The objective of the present invention is met by
means of a method for obtaining optical interference ef-
fects on enamelled or non-enamelled ceramic or glass
surfaces or enamelled metal surfaces comprising the fol-
lowing steps:

a) depositing an interphase comprising aluminosili-
cate particles with a refraction index less than or
equal to 1.7 and with a laminar morphology where
at least 90% of said particles have a particle size
between 0.1 mm and 1 mm, in the form of a thin layer
with a thickness comprised between 5-100 mm, on
the surface to be treated by means of any conven-
tional ceramic, glass or metal deposition technique,
b) applying "ink-jet effect inks" comprising particles
with a size between 10 nm and 1 mm and a refraction
index greater than or equal to 1.8 by means of the
digital ink-jet technique on the interphase deposited
in the previous step, and
c) subjecting the treated part to thermal treatment
with a temperature comprised between 700 and
1300°C.

[0035] In the context of the present invention the term
"thermal treatment" refers to firing.
[0036] Throughout this entire process a physicochem-
ical transformation takes place in the treated surface due
to its interaction with the layer of "ink-jet effect inks" and
the layer of the interphase. This transformation gives rise
to micro-structural changes in the treated surface, form-
ing thin films and micro-crosslinked structures, favouring
the so-called optical interference effects therein.
[0037] In an additional step, the method comprises ap-
plying a film of organic material, such as for example
polymeric fixing agents, on the interphase of step a) for
modifying the appearance or the colour of the "ink-jet
effect ink" applied in step b).
[0038] Without being bound by any particular theory,
it is believed that these effects which are perceived in
the finished part can be due to a combination of refraction
and diffraction phenomena which the light encounters in
its trajectory as well as constructive and destructive in-
terferences caused by the double-layer structure.
[0039] In a particular embodiment the "ink-jet effect
ink" is combined with or superimposed on conventional
ink-jet inks or pigmented ink-jet inks for ceramics. Con-
ventional ink-jet inks alone or combined with "ink-jet ef-
fect inks" can either be applied directly on the interphase
or on the interphase on which a film of organic material
has been superimposed for modifying the appearance
or the colour of the "ink-jet effect ink".
[0040] In one embodiment, the invention relates to a
method as defined above, in which the part to be treated
is an enamelled or non-enamelled ceramic part. In the
case of enamelled ceramic parts, the enamel is prefera-
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bly a conventional vitrifiable enamel or not. These enam-
els are widely known in the case of ceramic tiles for floor-
ing and coverings, there is a wide variety and they adapt
to the usual firing cycles for stoneware, porcelain, mono-
porous materials, etc.
[0041] In a particular embodiment, the enamelled or
non-enamelled ceramic part to be treated can previously
be thermally treated or not.
[0042] In another embodiment, the invention relates to
a method as defined above in which the part to be treated
is an enamelled or non-enamelled glass part. In the con-
text of the invention, the term "glass part" refers to a vit-
rified (glass) surface or thermally pre-treated enamelled
part, known as third firing decoration. In the case of enam-
elled glass parts, the enamel is preferably a conventional
vitrifiable enamel or not.
[0043] In another embodiment, the invention relates to
a method as defined above, in which the part to be treated
is an enamelled metal part. In the context of the invention
the term "enamelled metal part" refers to a part of, for
example, iron or steel sheet with enamels intended for
decoration. In the case of enamelled metal parts, the
enamel is preferably a conventional vitrifiable enamel or
not.
[0044] In the context of the invention, the term "con-
ventional vitrifiable enamel" refers to engobes, transpar-
ent/opaque enamels, glossy/matte enamels, enamels
with or without frit, coloured or non-coloured enamels
and enamels which are normally used in the different
enamelling processes of each technique.
[0045] In another particular embodiment, the ceramic,
glass or metal part to be treated can be coloured or non-
coloured.
[0046] The products resulting from the method object
of the present invention can have improved chemical and
mechanical resistance properties compared with the
products treated by means of conventional techniques.

Interphase of the invention

[0047] In the scope of the present invention "inter-
phase" is understood as a composition comprising alu-
minosilicate particles with a refraction index less than or
equal to 1.7 and with a laminar morphology where at least
90% of said particles have a particle size between 0.1
mm and 1 mm.
[0048] In the context of the invention, the term "alumi-
nosilicate" refers to both natural mineral aluminosilicates
and to synthetic materials offering a performance similar
to that of natural aluminosilicate mineral.
[0049] The interphase is deposited on the enamelled
or non-enamelled surface to be treated by means of con-
ventional deposition techniques in the form of a liquid
suspension in a carrier defined according to the needs
of each technique. Non-limiting examples of convention-
al ceramic, glass or metal deposition techniques are disc,
airless, flat or rotary screen printing, ink-jet techniques
or any other equivalent technique.

[0050] When the interphase is deposited on a surface,
it is in the form of a thin layer with a thickness comprised
between 5-100 mm. In the end product, said layer is com-
prised between two phases, ergo the name interphase,
i.e., between the enamelled or non-enamelled surface to
be treated and the "ink-jet effect inks" combined with con-
ventional inks or not. The method object of the present
invention therefore comprises depositing an interphase
with a refraction index less than or equal to 1.7 and with
a laminar morphology where at least 90% of said particles
have a particle size between 0.1 mm and 1 mm in the
form of a thin layer with a thickness comprised between
5-100 mm, on the surface to be treated by means of any
conventional deposition technique.
[0051] In a preferred embodiment, the thickness of the
layer of the interphase is between 7 and 20 mm.
[0052] In the scope of the present invention, low re-
fraction index is understood as a refraction index be-
tween 1.3 and 1.7. According to a particular embodiment,
the refraction index of the interphase is less than or equal
to 1.6.
[0053] The particles of the interphase are aluminosili-
cates with a laminar morphology, and according to a par-
ticular embodiment they are alkaline feldspar type alu-
minosilicates, which are preferably selected from albite
and petalite.

"Ink-jet effect inks" of the invention

[0054] The method object of the present invention fur-
ther comprises applying "ink-jet effect inks" with a particle
size between 10 nm and 1 mm and a high refraction index
by means of the digital ink-jet technique on the previously
applied interphase.
[0055] The "ink-jet effect inks" of the method object of
the present invention are further characterised in that
they comprise:

a) an inorganic solid fraction comprising at least one
metal oxide; and
b) an organic or aqueous liquid fraction.

[0056] According to a particular embodiment, the par-
ticle size distribution of the "ink-jet effect inks" is between
10 nm and 1 mm, preferably between 30 nm and 1 mm,
even more preferably between 30 nm and 500 nm.
[0057] The particles of the "ink-jet effect inks" of the
invention are particles of a metal oxide.
[0058] According to a particular embodiment, the metal
oxide of the inorganic solid fraction is selected from sim-
ple metal oxides, preferably TiO2, Fe2O3, CuO, CeO2,
and mixtures thereof, with eventual additions of ceramic
pigments.
[0059] In one embodiment, the "ink-jet effect inks" of
the method object of the present invention comprise an
organic liquid fraction comprising at least one organic
solvent. Any organic solvent known in state of the art
compatible with the ink-jet technique can be used. In a
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particular embodiment the solvent is selected from glycol
ethers. The organic fraction can further comprise disper-
sants and surfactants to a lesser extent.
[0060] According to another embodiment, the liquid
fraction of the ink-jet inks of the method object of the
present invention can be aqueous or can contain water.
[0061] The ink-jet inks of the method object of the
present invention are further characterised by comprising
between 10-60% by weight of the inorganic solid fraction
and between 90-40% by weight of the liquid fraction. Both
fractions are mixed until obtaining a uniform dispersion
giving rise to a homogenous suspension. Said suspen-
sion is applied by means of the ink-jet technique.
[0062] In the scope of the present invention, high re-
fraction index is understood as a refraction index greater
than or equal to 1.8, preferably between 1.8 and 3, and
more preferably between 1.8 and 2.5.

Examples

Example 1: Decoration of a ceramic tile for flooring and 
covering in white monoporous paste.

[0063] Firstly, the engobe was applied on the raw ce-
ramic support.
[0064] Said engobe was applied by means of the disc
technique with a density of 1.6 gr/cm3 (450 grs/m2).
[0065] A coloured crystalline enamel with 3% black pig-
ment was applied on said engobed part. Said coloured
enamel was applied by means of the bell technique at a
density of 1.8 gr/cm3 (700 grs/m2).
[0066] The "interphase" was deposited in the form of
a suspension on the previous layer of enamel by means
of 120 thread mesh flat screen printing. Said suspension
was prepared from albite with a particle size between 0.1
to 1 mm (20%) and PEG200 (80%).
[0067] The "ink-jet-effect ink" with a solid fraction of
Fe2O3 with a particle size between 30 and 500 nm was
applied on the interphase by means of a digital plotter
and a 45 picolitre drop piezoelectric ink-jet head.
[0068] Finally, a fast firing cycle was performed in a
roller furnace at 1140°C and for 45 minutes.
[0069] Result: Ceramic tile with metallic surface ap-
pearance with reddish iridescences.

Example 2: Decoration of black coloured porcelain stone-
ware.

[0070] An interphase formed by a suspension of 40%
albite with a particle size between 0.1 to 1 mm and 60%
water at a ratio of 65 grs/m2 is applied on a ceramic sup-
port by means of the airless technique.
[0071] The conventional brown ink-jet ink was depos-
ited on the layer of the interphase by means of a plotter
and 45 picolitre drop piezoelectric ink-jet head.
[0072] The TiO2 "ink-jet-effect ink" with a particle size
between 30 and 500 nm is applied on the previous layer
of conventional ink-jet ink by means of a digital plotter

and 45 picolitre drop piezoelectric ink-jet head.
[0073] Finally, a thermal firing treatment of the part is
performed in a roller furnace at 1200°C and for a 55
minute cycle.
[0074] Result: Porcelain stoneware support with gold-
en/metallic optical effect, dark effect.

Claims

1. A method for obtaining optical interference effects
on enamelled or non-enamelled ceramic or glass
surfaces, or enamelled metal surfaces comprising
the following steps:

a) depositing an interphase comprising alumi-
nosilicate particles with a refraction index less
than or equal to 1.7 and with a laminar morphol-
ogy where at least 90% of said particles have a
particle size between 0.1 mm and 1 mm, in the
form of a thin layer with a thickness comprised
between 5-100 mm, on the surface to be treated
by means of any conventional ceramic, glass or
metal deposition technique,
b) applying "ink-jet effect inks" comprising par-
ticles with a size between 10 nm and 1 mm and
a refraction index greater than or equal to 1.8
by means of the digital ink-jet technique on the
interphase deposited in the previous step, and
c) subjecting the treated part to thermal treat-
ment with a temperature comprised between
700 and 1300°C.

2. The method according to claim 1, wherein the re-
fraction index n of the interphase of step a) is com-
prised between 1.3 and 1.6.

3. The method according to any of claims 1 to 2, where-
in the particles of the interphase of step a) are an
aluminosilicate with alkaline feldspar type laminar
morphology.

4. The method according to claims 3, wherein the par-
ticles of the interphase of step a) are selected from
albite and petalite.

5. The method according to any of claims 1 to 4, where-
in the interphase of step a) is applied by means of a
conventional ceramic, glass or metal deposition
technique selected from disc, airless, flat or rotary
screen printing, ink-jet technique and any other
equivalent technique.

6. The method according to any of claims 1 to 5, where-
in the "ink-jet effect inks" of step b) comprise:

a) an inorganic solid fraction comprising at least
one metal oxide, and
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b) an organic or aqueous liquid fraction;

characterised in that said ink comprises between
10-60% by weight of the inorganic solid fraction and
between 40-90% by weight of the preferably organic
liquid fraction for forming a homogenous suspen-
sion.

7. The method according to claims 6, wherein the metal
oxides of the inorganic solid fraction are preferably
selected from TiO2, Fe2O3, CuO, CeO2 and mixtures
thereof; with eventual additions of ceramic pigments.

8. The method according to any of claims 1 to 7, where-
in the organic liquid fraction of the "ink-jet effect inks"
of step b) can contain water.

9. The method according to any of claims 1 to 8, where-
in in step b) the ink-jet effect ink is applied together
with and/or superimposed on conventional ink-jet
inks.

10. The method according to any of claims 1 to 9, com-
prising an additional step wherein a film of organic
material is applied on the interphase of step a) for
modifying the appearance or the colour of the "ink-
jet effect ink" applied in step b).

11. The method according to any of claims 1 to 10,
wherein the part to be treated is an enamelled or
non-enamelled ceramic part.

12. The method according to any of claims 1 to 10,
wherein the part to be treated is an enamelled or
non-enamelled glass part.

13. The method according to any of claims 1 to 10,
wherein the part to be treated is an enamelled me-
tallic part.

14. A ceramic, glass or metallic product resulting from
the method according to any of claims 1-13.

15. Use of the ceramic, glass or metallic product accord-
ing to claim 14 for preparing decorative parts in the
construction, electrical household appliance or au-
tomobile sectors, or for industrial sectors in general
requiring this type of application.
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