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Mixture for making elements for building and elements - for

building obtainable with such a mixture

The present invention relates to a mixture for making
elements for building such as bricks, wall tiles and floor
tiles, elements for making floating floors, of any size and
thickness.

In the prior art a large variety of elements for building is
known, which elements are made of ceramic material, bricks or
natural stones.

All the known types of elements for building require the use
of natural materials, which affects, even significantly, Ehe
manufacturing costs of the product. _
An object of the present invention is to provide a mixture
for manufacturing elements for building that is cheap and
enables elements to be obtained that have mechanical strenéth
that is at least similar to the mechanical strength of knéwn
elements for building.

A further object of the present invention is to providé a
mixture for manufacturing elements for building that enables
coloured elements to be made that have homogeneous colouring,
minimising the quantity of colouring substances used in the
mixture. _

A further object of the present invention is to provide
eleménts for building that are manufacturable with the
aforesaid mixture and can be implemented in such a mar_iriler
that the connections between adjacent elements do not affect
the entire thickness of the elements.

The objects of the invention are achieved with a mixture for
elements for building according to claim 1 and with an
element for building according to claim 9.

Non-limiting embodiments of the invention will be discldéed
below, with reference to the attached drawings, in which:
Figure 1 is a perspective view of a first embodiment of an
element for building according to the invention;

Figure 2 is a top view of Figure 1;
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Figure 3 shows an example of a connection of a plurality of
elements for building according to Figure 1; '
Figure 4 is a raised frontal view of the elements for
building in Figure 3; )
Figure 5 is a view from the right of the elements for
building in Figure 3.

The elements for building 1, according to the invention are
characterised in that they are made with a mixture that ﬁses
a high percentage of recycled material, in particﬁlar
vitreous material, obtained from milling glass objects and
waste vitreous materials.

Typical ceramic mixture materials, such as clays, feldspér,
sand, waste raw ceramic material, bentonite and possible
colouring and fluidifying substances are added to the glass
used for obtaining the mixture according to the invention.
Further, said mixture may comprise allumina, obtained from
milling allumina supports of compact fluorescent lamps.

The vitreous material and the allumina can also be obtalned
from milling pyroceram objects.

The mixture is pressed in a normal ceramic press -and
subjected to firing. The presence of the glass in a prevalent
quantity enables the solidification of the mixture to be
obtained at a firing temperature comprised between
approximately 850°C and approximately 1000 °oCc, which is
significantly below the normal firing temperatures of the
ceramic mixtures, which are comprised between approximatély
1150 °C and 1250 °C. This enables significant energy to be
saved in manufacturing the elements for building according to
the invention.

For example, for firing elements for building made of
vitrified stoneware energy consumption is approximately 1.16
kWh/kg, whereas for firing elements for building made with
the mixture according to the invention energy consumption is
approximately 0.8 kWh/kg, with energy saving of approximately
30%. The reduction in energy consumption also entails a

consequent reduction of CO, emissions.
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According to one embodiment of the present invention, the
formulation of the mixture for elements for building is as

follows:

Vitreous material 48%-80%
Feldspar 8%-20%
Granitic clay 2.5%—4;5%
Ceramic clay 2.5%-4.5%
sand 1.5%-3%
Waste raw ceramic material 1.5%-3%
Colouring substances (optional) 1.5%-3%
Bentonite 0.2%-0.45%
Fluidifying substance (optional) 0.4%-0.6%

According to a further embodiment of the present inventibn,
the formulation of the mixture for elements for building is

as follows:

Vitreous material 48%-78%
Allumina 2%-5%
Feldspar 8%—20%
Granitic clay 2.5%-4.5%
Ceramic clay 2.5%-4.5%
sand 1.5%-3%
Waste raw ceramic material 1.5%-3%
Colouring substances (optional) 1.5%73%
Bentonite 0.2%—0.4$%
Fluidifying substance (optional) 0.4%—0;6%

According to a preferred embodiment of the present inventién,
the formulation of the mixture for elements for building is
as follows: N

Vitreous material 65%-80%

Feldspar 9.5%-15.5%
Granitic clay 2.5%-3.5%
Ceramic clay 2.5%-3.5%
Sand 1.5%-2.5%
Waste raw ceramic material 1.5%—2:5%
Colouring substances (optional) 1.5%—2.5%

Bentonite 0.2%-0.45%
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0.4%-0.6%

According to a further preferred embodiment of the present

invention,
building is as follows:
Vitreous material
Allumina
Feldspar
Granitic clay

Ceramic clay

Sand

Waste raw ceramic material
Colouring substances (optional)
Bentonite

Fluidifying substance (optional)

the formulation of the mixture for elements for

0.4%-0.6%

According to a particularly preferred embodiment of the

present

elements
Vitreous
Feldspar

Granitic

the formulation of

for building is as follows:

invention,

material

clay

Ceramic clay

Sand

Waste raw ceramic material

Colouring substances

(optional)

Bentonite

Fluidifying substance (optional)

the

mixture for
74%
12.95%
3%

3%

2%

2%
2.25%
0.3%
0.5%

According to a further particularly preferred embodiment of

the present invention,

elements
Vitreous
Allumina
Feldspar

Granitic

for building is as follows:

material

clay

Ceramic clay

Sand

Waste raw ceramic material

the formulation of the mixture for

718
3%
12.95%
3%

3%

2%

28
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Colouring substances (optional) 2.25%

Bentonite 0.3%
Fluidifying substance (optional) 0.5%

The elements for building obtained with the mixture according
to the present invention have a mechanical strength that is
at least equal to that of the elements for building madé - of
ceramic material and further, owing to the presence of the
glass in the mixture are substantially impermeable. ThlS
makes the elements for building particularly suitable for
wall and floor coverings on the outside and inside of
buildings and for making so-called floating floors.

A further advantage of the mixture according to the present
invention lies in the fact that elements for building made
with said mixture require, in wet-cutting operations, a
smaller quantity of water than elements for building made
with traditional ceramic mixtures. The reduction of Ehe
consumption of water for wet-cutting operations . is
quantifiable as approximately 3 litres for each square méﬁre
of cut elements, with a proportional reduction in the
quantity of mud  produced, which is calculable as
approximately 1.16 kg for square metre of cut elements.

A still further advantage consists of the possibility of
obtaining coloured elements for building with a uniform
colouring by using a quantity of pigments that is much less
than that which would be necessary to obtain the same resﬁlt
in the case of elements for building made with traditional
ceramic mixtures, for example also less than 90%. This is due
to the presence of glass in the mixture according to the
invention.

Lastly, the elements for building made with the mixture
according to the invention are completely recyclabie,
inasmuch as they are used, after being milled, to produce
other elements for building.

In Figures 1 and 2 there is illustrated an embodiment of an
element for building according to the invention, that enables
floor or wall coverings to be made in which there are not



10

15

20

25

30

WO 2011/128876 6 PCT/1B2011/051636

joints that extend for the entire thickness of the wall or
floor covering, which ensures that no humidity or dirt in
general infiltrate through the wall or floor covering. This
is particularly advantageous in the case of so—calied
floating floor covering, under which electrical circuits or
pipes are normally arranged, because there is no risk fhat
humidity or dirt can penetrate through the joints of the
flooring, reaching and possibly damaging the elecfric
circuits and pipes below.

In the embodiment, illustrated in Figure 1, the element for
building 1 comprises a first part 2 and a second part 3 that
are superimposed on one another and both have the same size
and shape, preferably quadrangular. The second part 3 is
arranged in a staggered position with respect to the first
part 2 so as to be displaced by a first distance D with
respect to the first part 2, in a first direction that;is
perpendicular to a pair of sides opposite the first part 2
and displaced by a second distance D1 with respect to the
first part 2, in a second direction that is perpendiculat to
said first direction. The element for building 1 according to
the invention can be obtained by moulding, in a single bbdy,
or the first part 2 and the second part 3 can be made
separately and fixed together subsequently by gluing. As ¢an
be seen from Figures 3, 4 and 5, by joining together a
plurality of elements 1 a set 4 is obtained in which the
joint lines G between adjacent elements 1 extend only half
way through the thickness S of the set and no joint line
extends through the entire thickness of the set 4.

The elements for building 1, can have a square, rectangulér,

or parallelogram shape.
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CLAIMS

Mixture for making elements for building, characteriééd
in that it comprises vitreous material in a percentége
that is at least equal to 48%-50% in weight, feldspéi,
clays, waste raw ceramic material, sand and bentonite.
Mixture according to «claim 1, further contaiﬁing
colouring allumina, in a percentage comprised between 2%
and 5% in weight.

Mixture according to claim 1, or 2, wherein said vitreous
material and said allumina are obtained from miliing
vitreous material waste, pyroceram waste and alluﬁina
waste.

Mixture according to any preceding claim, further
containing possible colouring substances and possiﬁle
fluidifying substances.

Mixture according to any one of claims 1, 3 and 4,
characterised in that it is obtained with the following
formulation, expressed in weight percentages:

Vitreous material 48%-80%

Feldspar 8%-20%
Granitic clay 2.5%-4.5%
Ceramic clay 2.5%-4.5%
Sand 1.5%-3%
Waste raw ceramic material 1.5%-3%
Bentonite 0.2%-0.45%

Mixture according to any one of claims 1 to -4,
characterised in that it is obtained with the following

formulation, expressed in weight percentages:

Vitreous material 48%-78%
Allumina %-5%
Feldspar 8%-20%
Granitic clay 2.5%-4.5%
Ceramic clay 2.5%-4.5%
Sand 1.5%-3%

Waste raw ceramic material 1.5%:3%
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10.

11.

Bentonite 0.2%-0.45%

Mixture according to claim 5, or 6, further comprising
colouring substances in a percentage comprised between
1.5% and 3% in weight and possibly fluidifying substances
in a percentage comprised between 0.4% and 0.6% in
weight.

Mixture according to claim 5, or 7, characterised in that
it is obtained with the following formulation, expreséed
in weight percentages:

Vitreous material 65%-80%
Feldspar 9.5%-15.5%
Granitic clay 2.5%-3.5%
Ceramic clay 2.5%-3.5%
Sand 1.5%-2.5%
Waste raw ceramic material 1.5%-2.5%
Bentonite 0.2%-0.45%

Mixture according to claim 6, or 7, characterised in that
it is obtained with the following formulation, expressed

in weight percentages:

Vitreous material 65%-7@%
Allumina 2%;5%
Feldspar 9.5%—15.5%
Granitic clay 2.5%-3.5%
Ceramic clay 2.5%-3;%%
Sand 1.5%-2.5%
Waste raw ceramic material 1.5%-2.5%

Bentonite 0.2%-0.45%
Mixture according to claim 8, or 9, further compriéing
colouring substances in a percentage comprised between
1.5% and 2.5% in weight and possibly fluidifying
substances in a percentage comprised between 0.4% and
0.6% in weight.

Mixture according to claim 5, characterised in that it is
obtained with the following formulation, expressed in
weight percentages: o
Vitreous material 74%
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12.

13.

14.

15.

16.

Feldspar 12.95%

Granitic clay 3%
Ceramic clay 3%
Sand 2%
Waste raw ceramic material 2%
Bentonite 0.3%

Mixture according to claim 6, characterised in that it is
obtained with the following formulation, expressed in

weight percentages:

Vitreous material ?i%
Allumina Vé%
Feldspar 12.§5%
Granitic clay 3%
Ceramic clay 3%
Sand 2%
Waste raw ceramic material 2%
Bentonite 0.3%

Mixture according to claim 11, or 12, further compriéing
colouring substances in a percentage equal - to
approximately 2.25% in weight and possibly fluidifying
substances in a percentage equal to approximately 0.5% in
weight.

Element for building (1) obtained with the mixture
according to any one of claims 1 to 13, characterised in
that it comprises a first part (2) and a second part (3)
that are superimposed on one another and both have the
same size and shape, the second part (3) being arranged
in a staggered position with respect to the first bart
(2). -
Element for building (1) according to claim 14, wherein
said shape is a quadrangular shape.

Element for building (1) according to claim 15, wherein
said second part (3) is arranged in a staggered position
with respect to the first part (2) so as to be displaéed
by a first distance (D) with respect to the first part
(2), in a first direction that is perpendicular to a bair
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17.

18.

of sides opposite the first part (2) and displaced by a
second distance (D1) with respect to the first part (2),
in a second direction that is perpendicular to said first
direction.

Element for building (1) according to any one of claims
14 to 16, wherein said first part (2) and said second
part (3) are made as a single body.

Element for building (1) according to any one of claims
14 to 16, wherein said first part (2) and said second
part (3) are made separately and are fixed togethef by

gluing.
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