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FLOORING MATERIAL USING POZZOLAN

AND MANUFACTURING METHOD

THEREOF

CROSS REFERENCE TO RELATED

APPLICATION OF THE INVENTION

The present application claims the benefit of Korean

Patent Application No. 10-2022-0046328 filed in the Korean

Intellectual Property Office on Apr. 14, 2022, the entire

contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a flooring material using

pozzolan and a manufacturing method thereof, and more

specifically, to a flooring material using pozzolan and a

manufacturing method thereof that are capable of making

use of a Stone Plastic composite (SPC) including the poz-

zolan so that the flooring material does not generate any

harmful substances, has rare contraction and expansion to

provide high durability, is possible to be cleaned with steam

to allow its care to be easy, and especially installed on places

such as kitchens, living rooms, and other places where
eco-friendly construction is needed to provide impact resis-
tance, flame retardancy, waterproofing, and sound absorp-
tion.

Background of the Related Art

Generally, a flooring material is made of a sheet of wood,
and with the development in the cultures of houses, espe-
cially apartments, eco-friendly flooring materials for block-
ing moisture from a concrete floor and harmful substances
have appeared.

Wooden flooring materials are used as mostly popular
flooring materials.

However, the wooden flooring materials may cause
scratches, cracks, and the like when physical impacts are
applied thereto, and they may be hard to be returned to their
original shape if they are deformed in shape because of
water permeation.

Accordingly, if it is desired to clean the wooden flooring
material with a wet mop, the cleaning has to be performed
after water has been first removed from the mop. If the
wooden flooring material is installed a long time ago, its
portion adjacent to the neighboring wooden flooring mate-
rial may be raised, and the sheet of wood may be rotten. In
addition, the wooden flooring material may be flammable so
that disadvantageously it is easy to be burnt by fire.

Further, the wooden flooring material may have high
contraction and expansion rates, and accordingly, unless
spare space is sufficiently ensured, the wooden flooring
material may expand larger in summer seasons with a lot of
moisture, so that it becomes lifted to cause a defective state.

Unlike the wooden flooring material, improved flooring
materials have been recently introduced, while having many
advantages, and they include a fiber board and a particle
board, which occupy most of current flooring material
markets.

For example, a laminate flooring material has been pre-
ferred because of a reasonable cost, high stain resistance,
easiness in maintenance, high corrosion resistance, high fire
resistance, and the like.

As a result, the laminate flooring material removes the

disadvantages of natural wood flooring material made of oak

and other hard wooden materials, such as deformation after
construction, poor rigidity, and so on.

If water continuously permeates the laminate flooring
material, however, the surface of the laminate flooring
material may be damaged because of low resistance to the
water permeated, thereby failing to ensure its long life, and
further, the laminate flooring material has bad assembling
performance upon construction.

SUMMARY OF THE INVENTION

Accordingly, the present invention has been made in view
of the above-mentioned problems occurring in the related
art, and it is an object of the present invention to provide a
flooring material using pozzolan and a manufacturing
method thereof that are capable of making use of an SPC,
while being constructed by means of a non-adhesion click-
lock structure, so that the flooring material does not generate
any harmful substances, has rare contraction and expansion
to provide high durability, is possible to be cleaned with
steam to allow its care to be easy, and especially installed on
places such as kitchens, living rooms, and other places
where eco-friendly construction is needed to provide impact
resistance, flame retardancy, waterproofing, and sound
absorption.

To accomplish the above-mentioned objects, according to
one aspect of the present invention, there is provided a
flooring material including: a base material layer as a stone
plastic composite (SPC) core; a color film layer formed on
top of the base material layer to provide a given color and
pattern; a wear layer formed on top of the color film layer to
provide a corrosion resistance; a UV resistant layer formed
on top of the wear layer to provide surface protection; and
a pad layer formed on the underside of the base material
layer to provide shock absorption and sound absorption,
wherein the base material layer is made by molding, to the
shape of a sheet, a base material layer composite comprising
20 to 26% by weight of PVC powder, 8 to 12% by weight
of pozzolan powder, 1.5 to 2.5% by weight of zinc stearate,
1.5 to 2.5% by weight of ethylene resin, 0.5 to 1.5% by
weight of methyl methacrylate, 0.4 to 0.6% by weight of a
PVC lubricant, and the remaining percentage by weight of
calcium carbonate.

According to the present invention, desirably, the base
material layer has a tongue portion formed on one side
surface thereof and a groove portion formed on the other
side surface thereof, so that the neighboring base material
layers are fittedly put together under a click-lock structure.

According to the present invention, desirably, the base
material layer, the color film layer, the wear layer, and the
UV resistant layer are subjected to treatments by means of
a high-pressure press and a hot press sequentially so that the
base material layer, the color film layer, the wear layer, and
the UV resistant layer are laminated integrally with one
another.

According to the present invention, desirably, the pad
layer is formed by mixing 10 parts by weight of azodicar-
bonamide, 5 parts by weight of zinc stearate, and 10 parts by
weight of carbon black with respect to 100 parts by weight
of polyethylene resin.

To accomplish the above-mentioned objects, according to
another aspect of the present invention, there is provided a
method for manufacturing a flooring material, including: a
first step of mixing raw materials constituting each layer of
the flooring material; a second step of extruding the mixed
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materials to make the sheet constituting the base material

layer and the films constituting the color film layer, the wear

layer, and the UV resistant layer; a third step of printing a

given color and pattern on the color film layer; a fourth step

of placing the films constituting the color film layer, the wear
layer, and the UV resistant layer sequentially on top of the
sheet constituting the base material layer and laminating the
films on top of the sheet as the base material layer by means
of a high-pressure press; if the lamination is completed, a
fifth step of allowing the pressed laminated product to be
subjected to a treatment by means of a hot press to enhance
hot lamination; and a sixth step of allowing the laminated
product to be subjected to cooling to form a tongue portion
and a groove portion formed on both sides thereof so as to
provide a click-lock structure and attaching the pad layer to
the underside of the base material layer to provide a flooring
material product.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and advantages of
the present invention will be apparent from the following
detailed description of the preferred embodiments of the
invention in conjunction with the accompanying drawings,
in which:

FIG. 1 is a perspective view showing layers constituting
a flooring material according to the present invention;

FIG. 2 is a sectional view showing an example where
neighboring flooring materials according to the present
invention are put together; and

FIGS. 3 to 9 show inspection certificates for the properties
of the flooring material according to the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

Hereinafter, an embodiment of the present invention will
be explained in detail with reference to the attached draw-
ings.

Before the present invention is disclosed and described,
specific structural and functional details disclosed herein are
suggested just to explain the embodiment of the present
invention, and it is to be therefore understood that the
disclosed embodiments are merely exemplary of the inven-
tion, which can be embodied in various forms.

The present invention may be modified in various ways
and may have several exemplary embodiments. Specific
exemplary embodiments of the present invention are illus-
trated in the drawings and described in detail in the detailed
description. However, this does not limit the invention
within specific embodiments and it should be understood
that the invention covers all the modifications, equivalents,
and replacements within the idea and technical scope of the
invention.

As shown in FIGS. 1 and 2, a flooring material according
to the present invention includes a base material layer 100 as
a core thereof.

The base material layer 100 includes calcium carbonate
and Virgin polyvinyl chloride (PVC) so that it becomes rigid
at high density.

Accordingly, the base material layer 100 is safely avail-
able as eco-friendly materials having no formaldehyde and
VOCs emission and has a fire retardant property.

For example, the base material layer 100 is made by
molding a base material layer composite being comprising
20 to 26% by weight of PVC powder, 8 to 12% by weight
of pozzolan powder, 1.5 to 2.5% by weight of zinc stearate,

1.5 to 2.5% by weight of ethylene resin, 0.5 to 1.5% by

weight of methyl methacrylate, 0.4 to 0.6% by weight of a

PVC lubricant, and the remaining percentage by weight of

calcium carbonate, thereby obtaining an SPC.

In this case, the PVC powder is made primarily of resin

to provide high density and durability, while being eco-

friendly, and the zinc stearate is used as a stabilizer that

enhances heat resistance of the base material layer 100 and

prevents transparent discoloration from occurring.

Further, the ethylene resin is added to reinforce toughness,

the methyl methacrylate to maintain impact resistance, and

the PVC lubricant is a lubricant for PVC that is formed of

polyethylene wax.

The pozzolan powder plays a very important role in

forming the base material layer 100, even with a small

amount added, to provide far infrared light and negative ion

emission, air purification, mold suppression, water vein

wave blocking, oxygen generation promotion, and the like.

This is because pozzolan contains germanium, selenium,

vanadium, and all types of minerals, and accordingly, it is

known that pozzolan in a mineral phase generates 2,000
resonance actions for one minute to thus emit far infrared
light.

According to the present invention, the pozzolan in the
mineral phase is pulverized into powder with particle sizes
in the range between 10 and 20 µm, and when the pozzolan
powder is contained in the base material layer 100, it exerts
bacteria and mold suppression, harmful electromagnetic
wave shielding, and far infrared light and negative ion
emission, thereby increasing its usefulness, while exerting
deodorizing, sick house syndrome removal, radon dissolu-
tion suppression, neutralization of toxicity of cement, harm-
ful material removal, and heavy metal neutralization,
thereby strengthening its benefits for a human body.

Moreover, as shown in FIG. 2, the base material layer 100
has a tongue portion T formed on one side surface thereof
and a groove portion G formed on the other side surface
thereof, so that the neighboring base material layers 100 can
be fittedly put together under a click-lock structure.

As a result, a work for putting the neighboring base
material layers 100 together is done conveniently and effi-
ciently at a fast speed.

According to the present invention, so as to strengthen the
properties of the base material layer 100, the base material
layer 100 is formed of a resin composite comprising 15 parts
by weight of cashew kernel oil, 15 parts by weight of
silica-zirconia composite powder with nano particle sizes,
10 parts by weight of tris 2-chloropropyl phosphate (TCPP),
10 parts by weight of polyvinyl butyral, and 10 parts by
weight of hydroxyproline with respect to 100 parts by
weight of the base material layer composite.

In this case, the cashew kernel oil is an extract liquid of
peels of Indian cashew apples and contains a large amount
of cardol and anacardic acids to improve a shock absorbing
effect, impact resistance, and tensile strength, thereby
strengthening the durability of the base material layer 100.

The silica-zirconia composite powder utilizes porous
silica and surface active properties of zirconia to enhance
shock absorbing, sound absorbing, waterproofing, and cohe-
sion among the components, thereby suppressing occurrence
of cracks and providing a rigid coupled state.

Further, the TCPP is added to reinforce heat resistance and
lower a fatigue, thereby ensuring a long life of the base
material layer 100, while causing no cracks or breakages.

The polyvinyl butyral is added to ensure chemical resis-
tance and flexibility, thereby maintaining stabilization of the
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molded member, suppressing oxidization, and increasing an
anti-fouling function and waterproofing.

Further, the hydroxyproline is added to increase flexural
strength, thereby having functions of crack suppression,
splitting prevention, corrosion resistance, contamination
prevention, and discoloration suppression.

The above-mentioned components are combinedly added
to the base material layer composite, thereby more strength-
ening the durability, waterproofing, and shock absorbing
effect of the base material layer 100.

Further, a color film layer 200 is formed on top of the base
material layer 100.

The color film layer 200 expresses different colors and
provides various patterns to emphasize its design character-
istics.

In this case, the color film layer 200 is desirably formed
by applying colors and patterns designed to a PVC film so
as to enhance a merging capability with the base material
layer 100.

Further, a wear layer 300 is formed on top of the color film
layer 200.

The wear layer 300 is a corrosion resistant layer and has
the shape of a film having a thickness in the range of 0.4 and
0.6 mm.

The wear layer 300 is made of PVC and laminated on top
of the color film layer 200 by means of a high-pressure press
so as to enhance a merging capability with the color film
layer 200.

To strengthen the characteristics of the wear layer 300,
according to the present invention, the wear layer 300 is
formed by adding 5 parts by weight of a boric acid, 5 parts
by weight of antimony oxide, 2.5 parts by weight of dolo-
mite powder with particle sizes of 10 µm, and 5 parts by
weight of ethyl pro-2-enoate with respect to 100 parts by
weight of the PVC.

In this case, the boric acid and the antimony oxide are
added to reinforce flame resistance and increase fire retar-
dant properties, the dolomite powder to strengthen corrosion
resistance, and the ethyl pro-2-enoate to strengthen vulca-
nization acceleration and binding characteristics of compo-
nents and to enhance cohesion to thus induce a firm bonding
state.

Further, a UV resistant layer 400 is formed on top of the
wear layer 300.

The UV resistant layer 400 has moisture absorption and
strong resistance to UV light, thereby preventing discolor-
ation, and has scratch resistance, thereby providing surface
protection.

To do this, the UV resistant layer 400 has the shape of a
film made of polyurethane acrylate as a primary component
thereof and is thus laminated on top of the wear layer 300 by
means of the high-pressure press.

To strengthen the functions such as surface protection of
the UV resistant layer 400, in specific, the UV resistant layer
400 is formed by adding 2.5 parts by weight of PVC resin,
5 parts by weight of borosilicate glass, and 5 parts by weight
of polyamide amine with respect to 100 parts by weight of
the polyurethane acrylate.

In this case, the PVC resin is added to improve the
merging capability with the wear layer 300, the borosilicate
glass to strength the surface protection because it has
excellent heat resistance, impact resistance, and chemical
durability, and the polyamide amine to reinforce heat resis-
tance and cold tolerance and thus to suppress surface scaling
from occurring.

Further, a pad layer 500 is formed on the underside of the
base material layer 100.

The pad layer 500 serves to perform sound absorption and
shock absorption and is formed by mixing 10 parts by
weight of azodicarbonamide, 5 parts by weight of zinc
stearate, and 10 parts by weight of carbon black with respect
to 100 parts by weight of polyethylene resin.

In this case, the azodicarbonamide is used to increase
elastic energy absorption and shock absorption, the zinc
stearate is used as a stabilizer, and the carbon black is added
to exert heat resistance, temperature insulation, and moisture
absorption.

The flooring material with the above-mentioned layers
according to the present invention is made by the following
steps.

First, a first step of mixing raw materials constituting each
layer is carried out.

At the first step, the raw materials are mixed and uni-
formly distributed.

Next, a second step of extruding the mixed materials is
carried out to make a sheet constituting the base material
layer and films constituting the color film layer, the wear
layer, and the UV resistant layer, respectively.

After that, a third step of printing a given color and pattern
on the color film layer is carried out.

Next, a fourth step of placing the films constituting the
color film layer, the wear layer, and the UV resistant layer
sequentially on top of the sheet constituting the base mate-
rial layer is carried out to laminate the films on top of the
sheet as the base material layer by means of a high-pressure
press.

If the lamination is completed, a fifth step of allowing the
pressed laminated product to be subjected to a treatment by
means of a hot press is carried out to enhance hot lamination.

After the fifth step, layer separation may not occur well
owing to the merging capability of the PVC, thereby pro-
viding a rigid laminated product.

Next, a sixth step of allowing the laminated product to be
subjected to cooling to form a tongue portion and a groove
portion formed on both sides thereof to provide a click-lock
structure and attaching the pad layer to the underside of the
base material layer to provide a flooring material product is
carried out.

Through the above-mentioned steps, the flooring material
is eco-friendly, convenient in construction, and increased in
the benefits to the human body.

To check the properties and harmfulness of the flooring
material manufactured by the above-mentioned steps, tests
are performed by accredited testing laboratories, and the test
results are described in the attached drawings.

First, it is checked whether the flooring material of the
present invention satisfies the basic properties as the flooring
material under the tests performed by FITI Testing &
Research Institute, and the test results represent that the
flooring material of the present invention satisfies the basic
properties, as shown in FIGS. 3 to 6.

Further, it is checked whether formaldehyde is emitted
from the flooring material of the present invention under the
tests performed by Korean Conformity Laboratories, and the
test results represent that no formaldehyde is emitted from
the flooring material of the present invention, as shown in
FIG. 7, so that the flooring material of the present invention
is not harmful to the human body.

In addition, it is checked whether far-infrared light is
emitted from the flooring material of the present invention
under the tests performed by Korean Institute of Far Infrared
Applied Estimation, and the test results represent that the
flooring material of the present invention has excellent
far-infrared emission characteristics, as shown in FIG. 8.
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Moreover, it is checked whether radon above a normal
value is emitted from the flooring material of the present
invention under the tests performed by Korean Conformity
Laboratories, and the test results are good, as shown in FIG.
9.

Accordingly, it can be appreciated that the flooring mate-
rial of the present invention is eco-friendly, beneficial to the
human body, and not harmful to the human body.

As described above, the flooring material according to the
present invention includes the SPC and is constructed by
means of the non-adhesion click-lock structure, so that the
flooring material does not generate any harmful substances,
has rare contraction and expansion to provide high durabil-
ity, is possible to be cleaned with steam to allow its care to
be easy, and especially installed on places such as kitchens,
living rooms, and other places where eco-friendly construc-
tion is needed to provide impact resistance, flame retar-
dancy, waterproofing, and sound absorption.

While the present invention has been described with
reference to the particular illustrative embodiments, it is not
to be restricted by the embodiments but only by the
appended claims. It is to be appreciated that those skilled in
the art can change or modify the embodiments without
departing from the scope and spirit of the present invention.

What is claimed is:
1. A flooring material comprising:
a base material layer as a stone plastic composite (SPC)

core;
a color film layer formed on top of the base material layer

to provide a given color and pattern;
a wear layer formed on top of the color film layer to

provide corrosion resistance;
a UV resistant layer formed on top of the wear layer to

provide surface protection; and
a pad layer formed on the underside of the base material

layer to provide shock absorption and sound absorp-
tion,

wherein the base material layer is made by molding, to the
shape of a sheet, a base material layer composite
comprising 20 to 26% by weight of PVC powder, 8 to
12% by weight of pozzolan powder, 1.5 to 2.5% by
weight of zinc stearate, 1.5 to 2.5% by weight of
ethylene resin, 0.5 to 1.5% by weight of methyl meth-
acrylate, 0.4 to 0.6% by weight of a PVC lubricant, and
the remaining percentage by weight of calcium carbon-
ate.

2. The flooring material according to claim 1, wherein the

base material layer has a tongue portion T formed on one

side surface thereof and a groove portion G formed on the

other side surface thereof, so that neighboring base material

layers can be fittedly put together under a click-lock struc-

ture.

3. The flooring material according to claim 1, wherein the

base material layer, the color film layer, the wear layer, and

the UV resistant layer are subjected to treatments by means

of a high-pressure press and a hot press sequentially so that

the base material layer, the color film layer, the wear layer,

and the UV resistant layer are laminated integrally with one

another.

4. The flooring material according to claim 1, wherein the

pad layer is formed by mixing 10 parts by weight of

azodicarbonamide, 5 parts by weight of zinc stearate, and 10

parts by weight of carbon black with respect to 100 parts by

weight of polyethylene resin.

5. A method for manufacturing the flooring material of

claim 1, comprising:

a first step of mixing the raw materials constituting each

layer as defined in claim 1;

a second step of extruding the mixed materials to make a

sheet constituting the base material layer and the films

constituting the color film layer, the wear layer, and the

UV resistant layer;

a third step of printing a given color and pattern on the

color film layer;

a fourth step of placing the films constituting the color

film layer, the wear layer, and the UV resistant layer

sequentially on top of the sheet constituting the base

material layer and laminating the films on top of the

sheet constituting the base material layer by means of
a high-pressure press;

a fifth step of allowing the pressed laminated product to
be subjected to a treatment by means of a hot press to
enhance hot lamination; and

a sixth step of allowing the laminated product to be
subjected to cooling to form a tongue portion and a
groove portion formed on both sides thereof so as to
provide a click-lock structure and attaching the pad
layer to the underside of the base material layer to
provide the flooring material.
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