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Method of preparing a cement plastic midure

Fisld of technology

The invention ralates to a method of preparing a cemertt plastic mikiure usable
for the production of construction and stone products. The invention falls into the fisld
of construction and sionework.

Prior art

At prasent, products based on cement, silica sand and stone, granite or marble
crumb such as e.g. terazzo are commonly known in the field of construction and
stonewaork. Terrazzo is a composite material, poured in place or precast, which is used
for floor and wall freatmants. i comprises chips of marble, quartz, granile, glass, or
other suitable material, poured with 3 cemantitious binder {(for  chemical
binding), polymeric {for physical binding), or a combination of both.

The document RU 2738010 €1 is known in the prior art, which describes &
polymer-cement dry construction mixture which contains Portland cement, a polymeric
binder, sand, glass fiber and a modifier. The polymeric binder is redispersible polyviny
acetate polymer powder or polyvinyl acelate copolymers.

Two-component fast-selting plastic cement is also known from the document
N 112083160 A, where the first component is a polyether polyol, a8 curing agent, a
surface hydroxyiated modified paraffin, a thickener and a solid filler. The second
component is a polyether polyol, a catalyst, a crosslinking agent, paraffin modified by
a surface hydroxyl group, a thickener and a solid. Parafiin with certain hydroxy! content
is introduced ino these two componsnis.

There were alse tendencies to mix acrylate rubber asphalt info the cement, as
is the case with the utility mode! SK 16082 U, in order to reduce the bulk density,
increase the thermal insulation propertiss and ensure watey imparmeability.

A building mix comprising cement and paper pulp is also known, as describad
in utility model 8K 4238 U, which saves on production costs and reduces the weight of
the product.

All of the above-described building mixtures, also basad on cement, have their

own specific preparation methods.

The problem of cament mixiures, which has not yvet been fully explored, has at

prasent evoked {0 design such a composition of the cement mixture and the method
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of its praparation that would also allow the ecological use and consumption of plastic
waste. The result of this sffort is the method of preparing a cement plastic mixiure

described in the present invention.

The essence of the invention

The above-meantioned problem of cement mixiures is solvad by the proposed
cement plastic mixture which may be prepared in a specific way according o the
invention. For the purposes of the present invention, the term "cement plastic mixture”
may he understood as meaning a composition of the following composition. It may be
a mixture that contains crushed plastics preferably which cannot be further recycled. it
is possible to use plastics of all Kinds preferably with a fraction of 1 mmto 20 mm, or
even a higher fraction, or chopped plastic strips, except for plastic pellels. It is also
cement, a.g. Portland gray or white with a strength of 32.5 MPa 1o 52.5 MPa.

Partland grey and Portland white represent historical names for a cement which
may be used as a synonym for hydraulic binder,

Finally, a superplasticizer may be used, e.g. Melment, a superplasticifer based
on melamine formaidehyde resin with a density of 20/40, and water. According fo the
present invention the superplasticizer may be based on or may compyrise or may be
made from melamine formaldehyde andfor may fulfill the EN 934-2 2018+A1:2012
standard. The mibdure may further contain silica sand with a fraction 0.3 mm o 2.0
mm andfor solidification accelerator, e.g. Betodur A3, thus a chioride free concrete
andior synthetic fibers, e.g. ARC 42/30 mm, namely alkall resistant (AR) Glass Fibers,
which may be designed specifically for use in concrete and/or powdery paint andfor
sifica fume {microsilica) Si0z. These components of the mixture may be present in the
following percentage of the individual componeants:

20% of weight 1o 43% of weight of plastic crumb,

568% of weight to 88% of weight of cement,

1.0% of weight to 2.0% of weight of superplasticizer adding up to 100 % and

representing a basic mixiure.

At least ong additional additive component is added to the basic mbdure, comprising
or congisting of:

6.0% of weight to 12% of weight of silica sand, and/or

0.4% of weight to 0.8% of weight of solidification accelerator, andfor
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0.04% of weight {o 0.07% of weight of ARC synthetic fibers, andfor
0.08% of weight to 0.08% of weight of paint, and/or
4.0% of weight to 14.0% of weight of water, andfor

4.0% of weight to 15.0% of weight of silica fume {microsilica) Si0z.

The percent of weight of additional ingredients according fo the present
invention is maant as a percentags that is additional to the weight of the basic
mixture such that the final product has'Y weight units {a.g. kilogram(s)) of basic
mixture + 8.g. 8% additional weight of additional ingredients adding up to 2 total
mass Y*1.08 of the mass of the basic mixiure according fo this example.

Thus, the weight percentage of additional ingredients comes on top of the mass
of the basic mixture and is caloulated as i the basic mixiure without the
additional ingredients was 100% leading in the above example to a fotal final
praduct {(cement plastic mixture} mass of 108% with respect 1o the mass of the

hasic mbdturs,

The sssence of the method of preparation of the cement plastic mixiwe
according o the invention fles in the fact that:

-~ In the first step, plastic crumb, cemend, water and optionally silica sand at a
temperature of preferably 8°C to 25°C preferably for 3 minutes o 4 minutes are
mixed in a mixing device,

- In the second step, at least one of the components is added: superplasticizer
andfor solidification accelerator and/or synthetic fibers and/or paint andior
optionally microsilicate SiO: preferably mixed for 8 minutes to 10 minutes.

The result of mixing is high-strength cement plastic mixture with a self-leveling density.

The advantages of the method of preparing a cement plastic mixture according
to the invention are evident from its external effects. The effects and originality lie in
that the unique composition of the mixfure is mixed in & specific way at a precisely
defined order of addition of the components of the mixture and/or time intervals of
mixing.

From this cement plastic mixture according to the invention, it is possible to

produce garden furniture, e.g. benches, flower pots, rubbish baskets, tables, large-
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format paving, facade elements and cast prefabricated parts, that can be cut, sanded,

sandblasted, impregnatad, and similarly machined with chip or non-chip technologies.

Exampie of an embodiment of the invention

it is understood that the individual ambodiments of the method of preparing a
cement plastic mixture according to the invention are presented for Hlustration and not
as limitations of solutions. Those skilled in the art will find, or be able 1o asceriain using
no more than routine experimentation, many eguivalents 1o specific embodiments of
the method of preparing a cemert plastic mixture according to the invention. Such
aguivalents will also fall within the scope of the clgims.

it is not a problem for those skilled in the art fo oplimally mix the individual
componenis of the cement plastic mixture with the respective mixing times, so these

featuras have not bean addressed in detail.

Example

in this example of a specific embadiment of the invention, the method of
preparing a cement plastic mixture according to the pressnt invention is described.
Cemant plastic mixiure of the following composition is prepared:

29% of weight to 43% of weight of plastic crumb,

56% of weight to 58% of weight of cement,

1.0% of weight to 2.0% of weight of superplasticizer,
Further, to the weight of the basic mixture, af least one additional ingredient may be
added comprising or consisting of

4.0% of weight to 14.0% of weight of water andfor

6.0% of weight to 12% of weight of silica sand andfor,

0.4% of weight 10 0.9% of weight of solidification accelerator and/or,

0.04% of weight to 0.07% of weight of ARC synthetic fibers and/or,

0.02% of weight to 0.08% of weight of paint and/or,

4.0% of weight to 18% of weight of sifica fume {microsilica) SiQs.

A cement plastic mixtura of this composition is prepared by:
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- i the first step, plastic crumb, cement, walsr and optionally sifica sand are mixed in
a mixing device preferably at 2 temperature 8°C {0 25°C for preferably 3 minutes,
- it the second step, at least one of the components s added: supsrplasticizer andfor
solidification accelerator andlor synthelic fibers andior paint andfor silica fume
{microsilica) S0z mixing for preferably 8 minutes.
The result of mixing is high-strength cement plastic mixlure with a self-leveling

density.

industrial applicability
The method of preparing a cement plastic mixture according to the presant

invantion is intended for the fleld of consiruction and stonework.
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CLAIME

1. The method of preparing a cement plastic midure, wherain the cement plastic
mixture comprises a basic mixture of plastic crumb, cement and superplasticizer in the
raentionsd percentage range that add up to a lotal of 100 % waight of the basic mixiure
and,
characterized in that in the first step:
28% of weight to 43% of weight of plastic crumb,
£8% of weight to 89% of weight of cement,
4.0% of weight 1o 14.0%, of weight of water
are mixed in a mixing device
preferably af a temperaiure 8°C to 287°C for preferably 3 minuies to 4 minutss;
- in the second step
1.0% of weight o 2.0% of weight of suparplasticizer,
and at least one of the additional components is added:
0.4% of weight to 0.9%0f weight of solidification accelerator,
0.04% of weight to 0.07% of weight of ARC synthetic fibers,
0.02% of weaight to 0.08% of weight of paint,
and everything is mixed preferably for 8 minutes o 10 minutes
wherein the water and the additional components are provided in the mentioned

percentage on top of the weight of the basic mixture.

2. The method of preparing a cement plastic middure according to claim 1,

characterized in that in the first step,
£.0% of weight 1o 12% of weight of the additicnal component silica sand with a

fraction 0.3 to 2.0 mm is included in the mixing process.

3. The meihod of preparing 2 cemeant plastic mixiure according to olaim 1,

characterized in that in the second step,
4.0% of weight to 15% of weight of the additional component silica fume

{microsilica) SiQz s included in the mixing process.
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