US 20120321725A1

a9y United States
a2y Patent Application Publication o) Pub. No.: US 2012/0321725 Al
Park et al. 43) Pub. Date: Dec. 20, 2012
(54) METHODS OF PREPARING RED CLAY (52) US.CL oo, 424/722; 252/387
PROCESSED MATERIAL AND ALKALI
IONIZED WATER (57) ABSTRACT

(75) Inventors: Jung-Keug Park, Seoul (KR); Moon

Young Yoon, Seoul (KR) Provided is a method of preparing a red clay processed mate-

rial using red clay and sodium hydroxide and a red clay

(73) Assignee: DONGGUK UNIVERSITY processed material having anti-corrosive and virus disinfect-
INDUSTRY-ACADEMIC ing activity. Also, a method of preparing alkali ionized water
COOPERATION FOUNDATION having excellent anti-bacterial, virus disinfecting and anti-
Seoul (KR) ’ corrosive activity using the red clay processed material, alkali

ionized water using the same, and a functional product

(21)  Appl. No.: 13/576,870 including the same are provided. The red clay processed

material and the method of preparing alkali ionized water

(22) PCT Filed: Feb. 3, 2010 using the same can reduce the reaction temperature and reac-

tion time compared to a conventional process, thereby sig-

(86) PCT No.: PCT/KR2010/000673 nificantly reducing the production cost. The red clay pro-

§371 (©)(1), cessed material and the alkali ionized water have excellent

anti-bacterial, anti-corrosive, and virus disinfecting activity

(), () Date: - Aug. 23,2012 and are not toxic, so they can be widely applied in various

Publication Classification health-care and agricultural, livestock, and marine fields such

as an agent for preventing viral infectious diseases, a food

(51) Imt.CL preservative, a natural agricultural pesticide or fertilizer,

AOIN 59/00 (2006.01) paint, feed, an eco-friendly construction material, a red tide/

A0IP 1/00 (2006.01) green tide inhibitor, a cosmetic additive, or an anti-corrosive
CO9K 15/02 (2006.01) agent.

& gerunimisy KA 10232

& sl KaLO R



Patent Application Publication  Dec. 20,2012 Sheet 1 of 3 US 2012/0321725 Al

Biv with Sodbum Hedrogide

Melt Mizture
{1300~ 1800%, 14 byl

Lot Medt

Pulverize
{mdcroparticle, mavepsrticie)

| Adkali Tonized Water
{Bwtract at 1001




Patent Application Publication  Dec. 20,2012 Sheet 2 of 3 US 2012/0321725 Al

#ig. 23

Fooolf KLLM TR0 2 sesusinoss RACC 10233

& soreny KA 1A76Y & subeie WAL 9L

FFig. 3}

Before Washing

T Water

After Washing

ASd 8% ot
Siali lorinad YWater Gonpantialy

A 8.4% of

Tagy Waler Akt B Waker Connerirate Ruig 9.8% v¥ B, LU



Patent Application Publication  Dec. 20,2012 Sheet 3 of 3 US 2012/0321725 Al

{Fig. 4

9 HRETR

SERONE DOeSNETR

1099055

g, 5

I ey Yl

Yok Yy R S S o T
o G RS LAY
I R @ %
23 k3 & ¥
o e * £
“ e L1 @
e 2 &

9 i e S0 00 et 502 X0amn0 ek steouy i gt
RN 20000 SHEBE W NRCPARY
i 8t SEMEO NG T e 20 & Rt R o s de. st

1 Hergs b Boadivase Yoot

W Tww VRN i i "y GRS Skt

oow Maupm

NS VSRR Sedid VRGNS GRead mimmbnasn

) (3 ¥
3 @ &
E3% ] 3 * N
T 4 ¥ fic: i
% 2 &
3 % 3
3 £ & & 24
& o & 3
3 o 2] ¥ *
¥ ¥ % 3 3 £ REEEHES
o8 * # 3 % 2 & *
LA S TR OV S & B st
2 B TR ¥ k4 ¥ Y i3 ¥ B
b # & 3 & 2 & ¥
R 1 AR L) k. B3 3 ke &




US 2012/0321725 Al

METHODS OF PREPARING RED CLAY
PROCESSED MATERIAL AND ALKALI
10NIZED WATER

TECHNICAL FIELD

[0001] The present invention relates to a method of prepar-
ing a red clay processed material using red clay and sodium
hydroxide, and a red clay processed material having anti-
corrosive and virus disinfecting activity.

[0002] The present invention also relates to a method of
preparing alkali ionized water having excellent anti-bacterial,
virus disinfecting and anti-corrosive activity using the red
clay processed material, alkali ionized water prepared by the
method, and a functional product including the same.

BACKGROUND ART

[0003] Entering the 21st century, cultural trends are
increasingly tending toward a happier life around the world,
and awareness of the environment and sanitation has become
widespread. Due to the spread of viral infections such as
H; N, flu, SARS, bird flu, and HIV, contamination by agricul-
tural pesticides and heavy metals, and infectious diseases on
a large scale such as foot-and-mouth disease and mad cow
disease, the attention to the safety of food has increased and
legal regulations have been tightened. Thus, anti-bacterial
and virus disinfecting products are important for the sanita-
tion and health of people and the economy.

[0004] Meanwhile, synthetic antiseptics currently used for
food and cosmetics, and cleaning products for preventing the
HIN1 flu are limited in their amount and uses due to their
toxicity, and thus are not able to exhibit sufficient activity. In
addition, due to chronic side effects, they actually pose a
health threat. On the other hand, natural antiseptics are widely
used due to the bad reputation of synthetic antiseptics and the
preference for natural products derived from nature. How-
ever, natural antiseptics rarely exist in nature, and thus are
difficult to find. They are composed of organic components,
so that they decompose easily according to changes in the
surrounding conditions including temperature, chemical sub-
stances, UV, and biological resistance.

[0005] However, anti-bacterial and virus disinfecting prod-
ucts derived from inorganic natural substances can overcome
such disadvantages of the organic natural antiseptics.

[0006] Redclay is a mineral obtained from nature, which is
widely spread in arid and semi-arid regions and covers about
10% of the Earth s surface. Red clay has a porous structure,
and has characteristics of strong adsorption, deodorization,
buffering, ion-exchange, and emission of far-infrared radia-
tion, so that it is widely applied in construction materials,
cosmetic additives, and other health-care products.

[0007] The main component of red clay, i.e., pure SiO, ora
natural mineral containing abundant SiO,, is changed into a
water-soluble silicate by reaction with an alkali substance at
a high temperature of 1400° C. or more when it is to be used
as a corrosion and scale inhibitor or an agricultural fertilizer.
However, in a conventional process, such a reaction is per-
formed for a long time at a high temperature ranging from
1400 to 1700° C., which results in high production costs.

DISCLOSURE OF INVENTION

Technical Problem

[0008] Therefore, the present invention provides a method
of preparing a red clay processed material using red clay and
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sodium hydroxide which can decrease reaction temperature
and time and thus reduce production costs, and a red clay
processed material prepared by the above-mentioned method,
which has anti-corrosive and virus disinfecting activity.
[0009] The present invention also provides a method of
preparing alkali ionized water using the red clay processed
material, alkali ionized water prepared by the same, and a
functional product including the same.

Technical Solution

[0010] An aspect of the present invention provides a
method of preparing a red clay processed material including:
mixing 90 to 10 parts by weight of sodium hydroxide with 10
to 90 parts by weight of red clay to obtain a mixed composi-
tion; heating the mixed composition at 1100 to 1300° C. for 1
to 4 hours to melt the mixed composition, thereby obtaining a
liquid melt; and cooling the melt.

[0011] Another aspect of the present invention provides an
anti-corrosive composition and a virus disinfecting composi-
tion including the red clay processed material prepared by the
above-described method.

[0012] Still another aspect of the present invention provides
a method of preparing alkali ionized water including: mixing
90 to 10 parts by weight of sodium hydroxide with 10 to 90
parts by weight of red clay to obtain a mixed composition;
heating the mixed composition at 1100 to 1300° C. for 1 to 4
hours to melt the mixed composition, thereby obtaining a
liquid melt; cooling the melt; pulverizing the cooled resultant
into a microparticle or nanoparticle size; and adding the pul-
verized resultant to water to perform extraction at 100 to 150°
C. for 1 to 5 hours.

[0013] Yet another aspect of the present invention provides
alkali ionized water having anti-bacterial, anti-corrosive and
virus disinfecting activity, which is prepared by the above-
described method, and a functional product including the
same.

Advantageous Effects

[0014] The red clay processed material and the method of
preparing alkali ionized water using the same can reduce the
reaction temperature and reaction time compared to a con-
ventional process, thereby significantly reducing the produc-
tion cost. The red clay processed material and the alkali
ionized water have excellent anti-bacterial, anti-corrosive,
and virus disinfecting activity and are not toxic, so they can be
widely applied in various health-care and agricultural, live-
stock, and marine fields such as an agent for preventing viral
infectious diseases, a food preservative, a natural agricultural
pesticide or fertilizer, paint, feed, an eco-friendly construc-
tion material, a red tide/green tide inhibitor, a cosmetic addi-
tive, or an anti-corrosive agent.

BRIEF DESCRIPTION OF DRAWINGS

[0015] The above and other features and advantages of the
present invention will become more apparent to those of
ordinary skill in the art by describing in detail exemplary
embodiments thereof with reference to the attached drawings
in which:

[0016] FIG. 1 schematically illustrates a method of prepar-
ing a red clay processed material using red clay and alkali
ionized water according to the present invention;

[0017] FIG. 2 illustrates the anti-bacterial activity of the
alkali ionized water according to the present invention;
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[0018] FIG. 3 illustrates the anti-corrosive activity of the
alkali ionized water according to the present invention;
[0019] FIG. 4 illustrates the virus disinfecting activity of
the alkali ionized water according to the present invention;
and

[0020] FIG. 5 also illustrates the virus disinfecting activity
of the alkali ionized water according to the present invention.

MODE FOR THE INVENTION

[0021] Various exemplary embodiments will now be
described more fully with reference to the accompanying
drawings in which some exemplary embodiments are shown.
In the drawings, the application field and range may be
expanded for clarity.

[0022] The present invention provides a method of prepar-
ing a red clay processed material, including: 1) mixing 90 to
10 parts by weight of sedium hydroxide with 10 to 90 parts by
weight of red clay to obtain a mixed composition; 2) heating
the mixed composition at 1100 to 1300° C. for 1 to 4 hours to
melt the mixed conposition, thereby obtaining a liquid melt;
and 3) cooling the melt.

[0023] According to an exemplary embodiment, the red
clay includes 10 to 30 parts by weight of Al,O, and 0.5 to 20
parts by weight of Fe,0, with 40 to 80 parts by weight of SiO,
as essential components. In addition, the red clay may include
0.1 to 5 parts by weightof at least one component selected
from the group consisting of CaO, MgO, K, O, Na,0, TiO,
and P,Os. The red clay may be obtained from nature by a
conventional method in the art or may be a commercially
available product.

[0024] Characteristics of one of the essential components
for the red clay, Si0,, include strong adsorption, anti-bacte-
rial and deodorant abilities, release of minerals, and an
increasein dissolved oxygen. However, since Si0, is substan-
tially insoluble, when a fine powder of red clay including
Si0O, as the main component is simply added, it is difficult to
obtain all the effects described above. However, when a par-
ticular amount of sodium hydroxide is mixed with red clay
including Si0, as the main component, and the mixture is
then heated at high temperature so as to be melted, the com-
position of SiO, reacts with sodium hydroxide, and is thus
changed into an ionic form of SiO,~, thereby becoming
soluble in water.

[0025] Operation 1) is to obtain a mixed composition by
mixing 90 to 10 parts by weight of sodium hydroxide with 10
to 90 parts by weight of red clay. For example, for 20 to 80
parts by weight of red clay, 80 to 20 parts by weight of sodium
hydroxide may be mixed, for 30 to 70 parts by weight of red
clay, 70 to 30 parts by weight of sodium hydroxide may be
mixed, for 40 to 60 parts by weight of red clay, 60 to 40 parts
by weight of sodium hydroxide may be mixed, or for 50 parts
by weight of red clay, the same amount, i.e., 50 parts by
weight of sodium hydroxide may be mixed. As the amount of
sodium hydroxide in the mixed composition increases, the
yield of ionized SiO, increases. Thus, during the preparation
of alkali ionized water, Si components released into the alkali
ionized water also increase. However, when a large amount of
sodium hydroxide is added, it can cause cytotoxicity. Thus,
during the preparation of the alkali ionized water, a mixed
ratio of the red clay to the sodium hydroxide may be adjusted
such that a concentration of 55 mg/L or less of Si is released
into the water (see Table 1).

[0026] Operation 2) is to obtain a liquid melt by heating the
mixed composition obtained in Operation 1) at 1100 to 1300°
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C. for 1 to 4 hours. Through such a heating and melting
process, the main component of the red clay, SiO,, is changed
into sodium silicate according to the reaction formula, SiO,+
2NaOH-=Na,Si0;+H,01, and dissolved in water. The more
sodium hydroxide is included, the higher the solubility in
water that is obtained.

[0027] When the red clay and the sodium hydroxide are
mixed in the above-mentioned ratio and then melted, the
melting temperature and time are decreased to 1100 to 1300°
C. and 1 to 4 hours, so that the production costs can be
reduced. The melting temperature may be 1100 to 1290° C.,
110010 1280°C., 110010 1270° C., 110010 1260° C., 0r 1100
t0 1250° C. The melting time may be 1 to 4 hours, 2 to 4 hours,
or 2 to 3 hours. Since the red clay has a porous structure and
a much lower strength than pure SiO, or other stones, it can
melt at a lower temperature, and particularly, when using the
sodium hydroxide as an alkali substance, the melting tem-
perature of red clay can be further decreased due to an exo-
thermic reaction of sodium hydroxide during the melting
process. Here, when the melting process is performed at less
than 1100° C., the red clay does not melt, and thus almost no
water-soluble ions, SiO,~, are produced. However, when the
melting process is performed at more than 1300° C., all the
components of the natural mineral are oxidized, and thereby
lost as gases. Thus, the yield is reduced, and the energy cost is
increased, resulting in economic loss.

[0028] Operation 3) is to cool the melt obtained in Opera-
tion 2). The cooling process may be performed by a conven-
tional method in the art. For example, the cooling process
may be performed by, but is not limited to, rapid cooling or
low-temperature cooling of the melt using a cooling system,
or by naturally cooling the melt at room temperature. When
the cooling system is used, an additional cost is involved, so
that the natural cooling at room temperature is preferable, but
for mass-production, the rapid or low-temperature cooling
system may be needed to rapidly produce many products.
According to the exemplary embodiment of the present
invention, the melt may be naturally cooled at room tempera-
ture for 24 to 48 hours.

[0029] According to an exemplary embodiment of the
present invention, the cooled resultant obtained in Operation
3)may be pulverized into a microparticle or nanoparticle size.
After the cooled resultant is pulverized into a microparticle or
nanoparticle size, depending on the intended use, the pulver-
ized resultant may be prepared as a liquid, colloidal or solid
product, for example, microparticle powder having a size of 1
to 1000 pum, or a nanoparticle powder having a size of 1 to
1000 nm. The pulverizing process may be performed by a
conventional method in the art.

[0030] Accordingly, a red clay processed material includ-
ing 40 to 80 parts by weight of Si0,, 10 to 30 parts by weight
of Al,O,, and 0.5 to 20 parts by weight of Fe,O; as the
essential components, and 0.1 to 5 parts by weight of at least
one selected from the group consisting of CaO, MgO, K, O,
Na,O, TiO,, and P,05 as an additional component may be
prepared, in which the Si0, exists in the form of an ion, SiOj;.
The red clay processed material has excellent anti-bacterial,
anti-corrosive, and virus disinfecting activity, and is not toxic
to humans, so that it can be very useful in preparing a func-
tional product designed to have particular desired activities
by being added to an agent for preventing viral infectious
diseases, a food preservative, a natural agricultural pesticide
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or fertilizer, paint, feed, an eco-friendly construction mate-
rial, a red tide/green tide inhibitor, a cosmetic additive, or an
anti-corrosive agent.

[0031] Thus, the present invention provides an anti-corro-
sive or virus disinfecting composition including the red clay
processed material prepared according to the above-de-
scribed method.

[0032] According to the following exemplary embodiment,
when a metal plate is treated with an alkali ionized water
concentrate including the red clay processed material accord-
ing to the present invention, almost no corrosion is found on
the metal plate, whichproves that the anti-corrosive activity of
the alkali ionized water is excellent. It also proves that the
alkali ionized water has perfect virus disinfecting activity to
poliovirus.

[0033] The present invention also provides a method of
preparing alkali ionized water, including: 1) mixing 90 to 10
parts by weight of sodium hydroxide with 10 to 90 parts by
weight of red clay to obtain a mixed composition; 2) heating
the mixed composition at 1100 to 1300° C. for 1 to 4 hours to
melt the mixed composition, thereby obtaining a liquid melt;
3) cooling the melt; 4) pulverizing the cooled resultant into a
microparticle or nanoparticle size; and 5) adding the pulver-
ized resultant to water to perform extraction at 100 to 150° C.
for 1 to 5 hours.

[0034] Operations 1) through 4) are operations of preparing
the red clay processed material, Operation 5) is an operation
of preparing the alkali ionized water by adding the pulverized
resultant of the red clay processed material obtained from the
previous operations to water for extraction. Here, the water
may be distilled water, and the pulverized resultant may be
added at 1 to 99% (w/v), 5 to 90% (w/v), 10to 90% (w/v), 10
to 80% (w/v), 10 to 70% (w/v), 10 to 60% (w/v), 10 to 50%
(wiv), 10 to 40% (w/v), 10 to 30% (w/v), 10 to 20% (w/v) or
5 10 30%. The solution prepared by adding the red clay pro-
cessed material to water may be extracted at 100 to 150° C.,
11010 140° C., 110t0 130° C., 115 t0 130°C., or 120 to 125°
C. for 1 to 5 hours, 2 to 5 hours, 2 to 4 hours, or 2 to 3 hours.
The extract was cooled at room temperature, and then
vacuum-filtered, thereby preparing alkali ionized water.
[0035] The present invention provides alkali ionic water
having anti-bacterial, anti-corrosive and virus disinfecting
activity prepared by the above method. The alkali ionized
water according to the present invention has excellent anti-
bacterial, anti-corrosive, and virus disinfecting activity, and
when the Si concentration is 55 mg/L or less, it is not toxic to
humans (see Table 1, and FIGS. 4 and 5). Thus, the alkali
ionized water may be useful in preparing a functional product
designed to have the above-mentioned activity by being
added to an agent for preventing viral infectious diseases, a
food preservative, a natural agricultural pesticide or fertilizer,
paint, feed, an eco-friendly construction material, a red tide/
green tide inhibitor, a cosmetic additive, or an anti-corrosive
agent.

[0036] Thus, the present invention provides a functional
product including alkali ionized water having anti-bacterial,
anti-corrosive and virus disinfecting activity prepared
according to the above-described method.

[0037] The red clay processed material or alkali ionized
water according to the present invention may be added at
0.001t0 99.999 wt %, 0.01 t0 99.99 wt %, 0r 0.1 t0 99.9 wt %,
on the basis of the total weight of the functional product, to an
agent for preventing viral infectious diseases, a food preser-
vative, a natural agricultural pesticide or fertilizer, paint, feed,
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an eco-friendly construction material, a red tide/green tide
inhibitor, a cosmetic additive, or an anti-corrosive agent. In a
particular case, the red clay processed material or alkali ion-
ized water may be used alone, and not as an additive. The
functional product including the above-mentioned amount of
the red clay processed material or alkali ionized water has
excellent anti-bacterial, anti-corrosive and virus disinfecting
activity.

EXAMPLES

[0038] Hereinafter, to facilitate understanding of the
present invention, the present invention will be described in
detail with reference to examples. However, the following
examples are merely provided to explain, and not to limit, the
scope of the present invention. The examples are provided to
more fully explain the present invention to one of ordinary
skill in the art.

Example 1

Preparation of Silicate Using Red Clay and Sodium
Hydroxide

[0039] 100 g of red clay (dry powder red clay from
Gochang, 798 Chiram-ri, Gongeupmyun, Gochang-gun,
Jeonbuk) and 100 g of sodium hydroxide were measured and
then put into a stirrer to be mixed. The mixture was heated in
a crucible at 1200° C. for 3 hours in an electric furnace so as
to be completely dissolved. The liquid melt, in which all the
components were completely dissolved, was cooled at room
temperature for 24 hours, thereby obtaining a silicate.

Example 2

Preparation of Alkali lonized Water

[0040] Thesilicate obtained in Example 1 was crushed into
a certain size using a hammer mill (Hankook Crusher Co.,
Ltd.), and then pulverized into particle powder having a size
of 45 um or less using a ball mill (Daehan Science) including
a zirconiaball having a diameter of 5 mm. 10% (w/v) of the
microparticle powder was added to distilled water, and
extracted at 121° C. for 3 hours using an autoclave. The
extract was cooled at room temperature for 18 hours. Subse-
quently, the cooled extract was vacuum-filtered, thereby
obtaining alkali ionized water. The alkali ionized water was
evaporated at 80° C. for 3 days to have a Si concentration of
93.1 g/L, thereby obtaining a concentrate, which was used for
the following experimental example.

[0041] The Korean Test and Research Institute was
requested to perform componential analysis of alkali ionized
water. The concentration was diluted 1000 times and the
results obtained are shown in Table 1. Referring to Table 1, it
can be seen that the Si concentration in the alkali ionized
water after diluting the concentration 1000 times was 54.9
mg/L. Referring to Experimental Example 3, it can be con-
firmed that when the concentration was diluted 1000 times or
more, cytotoxicity of the alkali ionized water was not
detected. That is, the results shown in Table 1 show that when
the concentration of Si eluted to water is 55 mg/L or less,
cytotoxicity of the alkali ionized water was not detected.
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TABLE 1 TABLE 2

Test Item Result (Unit: mg/L)  Test Method Anti-bacterial Alkali Tonized Water (w/v %)
Cr 0.00 Standard Methods: 2003 Strain Treatment 0 01 02 04 038
Fe 0.00 Standard Methods: 2005
Zn 0.00 Standard Methods: 2005 E. coli KCCM 70030 Before + + + + +
Cu 0.00 Standard Methods: 2005 After + + + - -
Cd 0.00 Standard Methods: 2005 Bacillus Subtilis KACC  Before + + + + +
Hg 0.00 Standard Methods: 20035 10111 (bacteria) After + - - - -
As 0.01 Standard Methods: 2005 Pseudomonas Before + + + + +
Pb 0.00 Standard Methods: 20035 aeruginosa KACC After + + - - -
Cr(V]) 0.00 Standard Methods: 2005 10232 (bacteria)
Mn 0.00 Standard Methods: 20035 Staphylococcus aureus  Before + + + + +
Al 0.79 Standard Methods: 2005 KACC After + + + + +
Ca 0.12 Standard Methods: 2005 10196 (bacteria)
Mg 0.01 Standard Methods: 2005
Si 54.9 Standard Methods: 2005

Experimental Example 1-1

Test for Anti-Bacterial Activity of Alkali Tonized
Water

[0042] For an anti-bacterial activity test, E. coli KCCM
70030 strain was provided from the Korean Culture Center of
Microorganisms (KCCM), and Bacillus subtilis KACC
10111, Pseudomonas aeruginosa KACC 10232, and Staphy-
lococcus aureus KACC 10196 strains were provided from the
Korean Agricultural Culture Collection (KACC).

[0043] The strains were each inoculated onto agarose nutri-
ent media (0.3% beef extract, 0.5% peptone, pH 7.0), and an
8-mm paper disk (ADVANTEC) soaked in the alkali ionized
water obtained in Example 2 was put in the middle of each
petri dish. The Pseudomonas aeruginosa KACC 10232 strain
was incubated at 30° C., and other strains were incubated at
37° C. using a shaking incubator at 200 rpm for 24 hours. The
anti-bacterial activity was measured by halo size.

[0044] Referring to FIG. 2, the Bacillus subtilis KACC
10111 strain showed the highest anti-bacterial activity, and
the Staphylococcus aureus KACC 10196 strain showed the
lowest anti-bacterial activity. However, other test strains also
showed the anti-bacterial activity.

Experimental Example 1-2

Test for Anti-Bacterial Activity of Alkali Tonized
Water

[0045] Anti-bacterial activity was tested again by a mini-
mum inhibitory concentration (MIC) method. The alkali ion-
ized water prepared in Example 2 was added to 100 ml of
distilled water at a concentration of 0, 0.1, 0.2, 0.4 and 0.8%
(wiv), and 100 pl of each of the culture solutions having the
strains incubated in the above-mentioned example was inocu-
lated thereto. Subsequently, the Pseudomonas aeruginosa
KACC 10232 strain was incubated at 30° C., and the other
strains were incubated at 37° C. using a shaking incubator at
200rpm for 24 hours. 100 pl of each of the samples before and
after the incubation was taken to be inoculated into a solid
culture medium prepared by adding 1.5% agarose to the
medium previously prepared, and was then incubated for 2
days in an incubator at 30 and 37° C. Afterwards, the growth
of the strains was examined, and the results are shown in
Table 2.

[0046] As shown in Table 2, it was confirmed that when .
coli, Bacillus, Pseudomonas, and Staphylococcus were
treated with 0.4, 0.1 or more, 0.2, and 0.8% or more of the
alkali ionized water, respectively, the growth of these strains
can be effectively inhibited, thereby obtaining a high anti-
bacterial activity.

Experimental Example 2

Test for Anti-Corrosive Activity of Alkali lonized
Water

[0047] A metal plate was treated with alkali ionized water
concentrate obtained in Example 2, and maintained for two
weeks in a growth chamber at 20 C and a humidity of 50% to
confirm the anti-corrosive activity of the alkali ionized water.
[0048] AsshowninFIG. 3, compared to when it was treated
with tap water, when the metal plate was treated with 0.1% of
the alkali ionized water concentrate according to the present
invention, the degree of corrosion on the surface of the metal
was very low, showing that the alkali ionized water had excel-
lent anti-corrosive activity.

Experimental Example 3

Test for Virus Disinfecting Activity of Alkali Ionized
Water

[0049] To confirm the virus disinfecting activity of the
alkali ionized water of the present invention, the virus lab in
the Korean Research Institute of Chemical Technology
(KRICT) was requested to test for the virus disinfecting activ-
ity. The virus disinfecting activity was assayed by a plaque
assay. For the assay, as a test virus, poliovirus type 3 (Sabin)
was used, and as a test cell, a HeLa cell was used. The alkali
ionized water concentrate obtained in Example 2 was melted
using a PBS solution and then stored at -20° C. The concen-
trate was diluted with the culture solution before being used
on the same day of the test. As the test virus, poliovirus type
3 (Sabin) was used, and as a host cell, a human cervical
carcinoma cell (HeLa) was used.

[0050] 100 ul virus was mixed with 200 pl of the alkali
ionized water concentrate so the alkali ionized water had a
concentration of 67%. As the control group, instead of the
alkali ionized water, PBS was mixed. After the mixed sample
was maintained at room temperature for 10, 30, and 60 min-
utes, 35 pl of the liquid was taken to continuously dilute it 10
times, and then infected into the Hel a cells incubated on a
48-well plate. After being incubated for 3 days, the cells were
fixed and dyed to observe plaques under a microscope.
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[0051] Asshown in FIGS. 4 and 5, in a sample (MY Yoon)
to which the alkali ionized water according to the present
invention was added, compared to the control sample (PBS),
a viral titer (virus survival rate) was significantly decreased,
and thus a decrease rate of the viral titer was 99.9987% or
more. Thus, it can be confirmed that the sample has excellent
virus disinfecting activity. To determine cytotoxicity of the
alkali ionized water, 200 pl of alkali ionized water was added
to 100 ul of PBS instead ofa virus, thereby preparing a sample
(Mock). The Mock sample was diluted 1000 times, and it can
be confirmed that the sample has no cytotoxicity. A phenom-
enon in which a virus is found at some dilution factors
occurred when fine particles of the red clay processed mate-
rial in the mixed sample were not completely removed, and
the virus was adsorbed to such porous particles of the red clay
processed material.

[0052] Methods of preparing a red clay processed material
and alkali ionized water using the same according to the
present invention can drastically decrease production cost by
reducing the reaction temperature and shortening the reaction
time, compared to a conventional process. The red clay pro-
cessed material and the alkali ionized water have excellent
anti-bacterial, anti-corrosive, and virus disinfecting activity
and are not toxic, so that they can be widely applied in various
health-care and agricultural, livestock, and marine fields such
as an agent for preventing viral infectious diseases, a food
preservative, a natural agricultural pesticide or fertilizer,
paint, feed, an eco-friendly construction material, a red tide/
green tide inhibitor, a cosmetic additive, or an anti-corrosive
agent.

[0053] While the invention has been shown and described
with reference to certain exemplary embodiments thereof, it
will be understood by those skilled in the art that various
changes in form and details may be made therein without
departing from the concept and scope of the invention as
defined by the appended claims.

1. A method of preparing a red clay processed material,
comprising:

mixing 90 to 10 parts by weight of sodium hydroxide with

10 to 90 parts by weight of red clay to obtain a mixed
composition;

heating the mixed composition at about 1100 to about

1300° C. for about 1 to about 4 hours to melt the mixed
composition, thereby obtaining a liquid melt; and
cooling the melt.

2. The method according to claim 1, wherein the red clay
includes 10 to 30 parts by weight of Al,O, and 0.5 to 20 parts
by weight of Fe, O, with 40 to 80 parts by weight of SiO, as
essential components, and 0.1 to 5 parts by weight of at least
one component selected from the group consisting of CaO,
MgO, K,0, Na,0O, TiO, and P,O; as an additional compo-
nent.

3. The method according to claim 1, further comprising
pulverizing the cooled resultant obtained by cooling the melt
into a microparticle or nanoparticle size.

4. A method of preparing alkali ionized water, comprising:

mixing 90 to 10 parts by weight of sodium hydroxide with

10 to 90 parts by weight of red clay to obtain a mixed
composition;

heating the mixed composition at about 1100 to about

1300° C. for about 1 to about 4 hours to melt the mixed
composition, thereby obtaining a liquid melt;

cooling the melt;

pulverizing the cooled resultant obtained by cooling the

melt into a microparticle or nanoparticle size; and
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adding the pulverized resultant to water to perform extrac-
tion at about 100 to about 150° C. for about 1 to about 5
hours.

5. The method according to claim 4, wherein the mixed
composition is obtained by mixing 50 parts by weight of
sodium hydroxide with 50 parts by weight of red clay.

6. The method according to claim 4, wherein the red clay
includes 10 to 30 parts by weight of A1,O, and 0.5 to 20 parts
by weight of Fe,O with 40 to 80 parts by weight of Si0, as
essential components, and 0.1 to 5 parts by weight of at least
one component selected from the group consisting of CaO,
MgO, K,0, Na,0, TiO, and P,O; as an additional compo-
nent.

7. The method according to claim 4, wherein the pulverized
resultant is added at 5 to 30% (w/v).

8. A composition of matter comprising a red clay processed
material prepared by:

mixing 90 to 10 parts by weight of sodium hydroxide with

10 to 90 parts by weight of red clay to obtain a mixed
composition;

heating the mixed composition at about 1100 to about

1300° C. for about 1 to about 4 hours to melt the mixed
composition, thereby obtaining a liquid melt; and
cooling the melt.

9. (canceled)

10. An alkali ionized water composition having anti-bac-
terial, anti-corrosive, and virus disinfecting activity prepared
by:

mixing 90 to 10 parts by weight of sodium hydroxide with

10 to 90 parts by weight of red clay to obtain a mixed
composition,

heating the mixed composition at about 1100 to about

1300° C. for about 1 to about 4 hours to melt the mixed
composition, thereby obtaining a liquid melt;
cooling the melt;
pulverizing the cooled resultant obtained by cooling the
melt into a microparticle or nanoparticle size; and

adding the pulverized resultant to water to perform extrac-
tion at about 100 to about 150° C. for about 1 to about 5
hours.

11. (canceled)

12. The composition of claim 8 wherein the red clay
includes 10 to 30 parts by weight of A1,0 and 0.5 to 20 parts
by weight of Fe, O, with 40 to 80 parts by weight of Si0, as
essential components, and 0.1 to 5 parts by weight of at least
one component selected from the group consisting of CaO,
MgO, K,0, Na,0. TiO, and P,O; as an additional compo-
nent.

13. The composition of claim 8 wherein the cooled result-
ant obtained by cooling the melt is pulverized into a micro-
particle or nanoparticle size.

14. The alkali ionized water composition of claim 10
wherein the mixed composition is obtained by mixing 50
parts by weight of sodium hydroxide with 50 parts by weight
of red clay.

15. The alkali ionized water composition of claim 10
wherein the red clay includes 10 to 30 parts by weight of
AlL,O; and 0.5 to 20 parts by weight of Fe,O, with 40 to 80
parts by weight of SiO, as essential components, and 0.1 to 5
parts by weight of at least one component selected from the
group consisting of Ca0, MgO, K, 0, Na, 0, TiO, and P,O; as
an additional component.

16. The alkali ionized water composition of claim 10
wherein the pulverized resultant is added at 5 to 30% (w/v).
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