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primary material is carbonized or thermally decorrposed at a tenperature of
700C oé%mﬂli_fMMn oxi di zed by beirfig nmixed with steam carbon

di oxi de or A enper around 900C to 1000C. The result is
porous car b%‘n{l han & \93%%?’ giﬁ"ﬁ\l@“ﬂﬁ f Abtboughethe hapdling of shib quowdas itself is

ment i araﬁﬂbraxlmbl%somé &Yk calof J1iys A GEQ
ar 3nu| ar/cr t;@eed form (5t OOSdi % es Entke ?irf%ﬂgﬁsthe’gh%g% Qéﬁl?%‘)f
cd borfSH¥e SN dwavder include water purification and wastewater treatment in industrial plants

and breweries, while those of active carbon granules encompass gas and water treatments. The

p=

scope of application of active carbon is practically limitless, examples of which include
bleaching, deodorization, air purification, the removal of colloids, the collection of gases and
solvents, the improvement of crystalline properties, the stabilization of product properties and
20  the preparation of flavoring agents. Active carbon is made by carbonizing, or thermally
' decomposing, vegetable matter such as wood and fruit rinds, mineral matter such as coal and
fossil fuels, and waste matter such as the wastewater from pulp plants. Numerous methods are
available for producing active carbon, depending on the intended type of active carbon
material, the method of activation, the perforation method and other conditions. Basically, the
25  primary material is carbonized or thermally decomposed at a temperature of 700°C or above,
and is then oxidized by being mixed with steam, carbon dioxide or air at temperatures of
around 900°C to 1000°C. The result is porous carbon having a very active surface area.
Active carbon, as mentioned above, is available in powder form (100 meshes or less) or
granular/crushed form (5 to 30 meshes). Depending on the usage, active carbon is produced in
30  varying shapes and forms, based on the different materials used, its granular density, void

percentage, surface area, average pore diameter and so on.,
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The  high-function water obtained through the present invention provides high -
bioactivity and is therefore suitable for use in health products, medical products and cosmetics.

In the context of the present invention, water in which ultra-fine particles of burned

20  active carbon powder are micro-dispersed is called “micro-dispersed active carbon water.”

The micro-dispersed active carbon water obtained through the present invention is a
new creation not heretofore available for production. The present invention provides a new
method and system for producing water in which ultra-fine active carbon particles are micro-
dispersed, where said dispersion is achieved using the heat generated through the combustion

25  of a gaseous mixture of oxygen and hydrogen.

In other words, after studying ways to efficiently and economically produce micro-
dispersed active carbon water and utilize it for purposes of bioactivity improvement, the
inventors came up with the idea of combusting hydrogen and oxygen and then heating and
burning active carbon powder in the combustion gas, and decided to use high-pressure water as

30  the medium for said hydrogen and oxygen combustion in order to prevent the generation of
byproducts other than water and ultra-fine active carbon particles.
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conmbusting basic feature of the present invention lies in the dispersion of active carbon powder

in high-pressure water using the heat generated via the combustion of a gaseous mixture of
oxygen and hydrogen, so as to produce bioactive water in which fine particles of active carbon
20 powder are dispersed. Specifically, the invention consists of the elements specified in items 1
through 5 below:
(1) A methed for producing bioactive water in which ultra-fine active carbon particles
are dispersed, by dispersing active carbon particles in high-pressure water and then combusting
a gaseous mixture of oxygen and hydrogen in said high-pressure water to burn the active
25  carbon particles using the resultant combustion gas.
(2) A system for producing bioactive water in which ultra-fine active carbon particles
are dispersed, comprising a high-pressure water storage tank, a nozzle for injecting a gaseous
mixture of oxygen and hydrogen, an active carbon powder rod, and a pressure-resistant

container with an ignition device and combustion chamber.,



a gaseous m xture of oxygen and hydrogen in said high-pressure water to

- burn the active 25 carbon particles using the resultant conbustion gas.
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pr esen‘tte'f‘&\fgr#‘?sbc?ﬁ?' 15 The legend for the drawing is described bel ow 1:
Prigducti on system for dispersed active carbon water as given in the present
invention 2: Pressure-resistant container 3: H gh-pressure water 4:

Act i veBr o of HexDmamdénggas channel 6: M xture-gas injection port 7:

Gombusti on FIE? shows a production flow chart of dispersed active carbon water as obtained
through the present invention, while FIG. 2 provides a schematic drawing of the production
system for dispersed active carbon water as given in the present invention.

15 The legend for the drawing is described below:
1: Production system for dispersed active carbon water as given in the present invention
2: Pressure-resistant container
3: High-pressure water
4: Active carbon
20 5: Mixture gas channel
6: Mixture-gas injection port -
7. Combustion area
8: Pressure-regulating valve
9: Hydrogen supply channel
25 10. Oxygen supply channel
11: Agitator
12: Ignition device
13: Pump
14: Filter system
30 15: Product output port
16: Water
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controlled. Additionally, after the active carbon is burned the water will naturally contain a
small volume of oxidized active carbon in addition to pure ultra-fine active carbon particles,

15  and these oxidized active carbon particles must be filtered as necessary. The ideal internal
pressure of the tank is approximately 2 to 3.5 atmospheres, and the input volume of the
gaseous hydrogen/oxygen mixture should be approximately 5 liters per second.

Regarding the present invention, the method and system for producing dispersed active
carbon water in which fine active carbon particles are dispersed in high-pressure water, as

20 specified above, are explained using the drawings.

The dispersed active carbon water as given in the present invention is produced through
the process specified by the flow chart in FIG. 1. Specifically, micro-dispersed active carbon :
water is produced using the system illustrated in FIG. 2.

Namely, the production system (1) for micro-dispersed active carbon water as given in

25  the present invention, and as illustrated in FIG. 2, consists of a water electrolyzer (17) for
generating material gases, a pressure-resistant container (2) for producing water in which ultra-
fine active carbon particles are dispersed, and a filter system (14) for filtering the micro-
dispersed active carbon water. The water electrolyzer (17) consists of regular water (16) and

electrodes (20), and is connected to supply channels (9, 10) used for supplying hydrogen and
30 oxygen to the pressure-resistant container 2).
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20 However, with the present invention a process of water electrolysis is used to supply pure
oxygen and hydrogen gases, thereby ensuring the efficient supply of material fuel gases.

In the system given with the present invention, a gaseoué mixture of hydrogen (9) and
oxygen (10) generated via electrolysis travels through the channel (5) via the pump and is
injected from the injection port (6) into the combustion area (7), where the mixture gas is

25  completely combusted to generate ultra-high-temperature steam. The heat generated by this
combustion gas is then used to heat and burn active carbon powder. As for the combustion of
fuel gases, the mixture ratio of hydrogen (9) and oxygen (10) must be controlled at a precise
ratio of 2:1. Additionally, a tank internal-pressure regulating valve (8) must be provided to
adjust the pressure within the high-pressure water storage tank.,

30 The active carbon (4) that is heated and burned inside the combustion area (7) of the

combustion device is released into high-pressure water (3) from the combustion area (7). The
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at high tenperature to prevent the generation of byproducts o
fine pERRARHSUgR apd fully becamepuitiakigkderaperaord steam.car bon. At this tine, it is

particul-arl ypj t t tion.be nmade to.happen under -15 hi gh
pressure, so -tsggfte&t_tﬁgﬁ%ﬁg&f %%Ié %aoﬁ)gl:%@gc@ﬁlgquf; r%%ﬁ!m@r?rﬁg%%% nraductiginner
free odystem, as given in the present invention for the production of one ton of dispersed active

20  carbon water:

Application Conditions (example

Internal pressure of production tank: 2 atmospheres
Mixture gas: _4 atmospheres
Mixture-gas injection speed: 5 liters per second
25 Input volume of active carbon powder: 5 kilograms per 1000 liters of water
Bioactive water in which ultra-fine active carbon particles are dispersed was obtained
under the above conditions.
If used as drinking water, the pro.duced dispersed active carbon water must be filtered

(by causing the water to sequentially travel through filters consisting of hollow-thread
30  membranes of 50, 25, 3, 0.5 and 0.1 microns in size).



inpurities. The two nust be conbusted at a | evel where the m xture gas

- achi eves conplete conbustion and fully becones ultra-high-tenperature
steam Illustrated bel ow are sanple operating conditions for the

af orenenti oned production system as given in the present invention for
‘the production of one ton of dispersed active 20 carbon water: Application

Condi tions (gx Iné) | nternal pressure of production tank: 2 atnospheres
M xture gas A’K’?}g §%%r‘gIStTWI Ricged - gyentiar ¢ the msepaliet: approptiate srefiaings axfond
25 Inp : I (g kilqgra er. 1000 |jters q
woter SrpURL R caRo MRk D ORRel MR dhe Y OEoRRR Bt i which e
di sper sefivenaarboitrarticies arendispetshid, abavmareiatlifhi BBSlth lprodizey &%m@fi%ﬁ? k{})gas,

y

wat er, te?e.lprog‘_@?ed di sper.sed active carbon water nust be filtere

causi n§EHRIEY a5l s dleweveraths) prodpessypvater| eantaing @enstisl iviolumé of
hol3 owokidiRdhctive mgﬁr@gﬁﬁ . ahd Q. mcrons in size). 7
Anot her fqaaturce1 of the presé%%niéﬁtﬂ/egﬁ‘??ggygéh ?W@%g}ldépyyqugﬁ gg‘?flﬁgémd
refini rining.  di spersed active carbon water produced using the

above- descr 'Zbefd iﬁﬁtth?? [ n whi Cﬁgéﬂl tra-fine active carbon particles are :
di spersed, a8 Aciligie the, filtegpg £ AvaseTothye tabtained; rib s seconfroeriied thatealifidfenes
and qugsteniBeiugédeSas HVIBBMOovE iR optains. a spal . vol ume of
5 oxi di zed active carbon povvggr géﬁé’?gﬁg&\fﬁgﬁ%%aeﬁﬁgpﬁ%cﬁeé,or%agﬁthH;H on
requi r Bavqsr|thast isneecassary. riafathérmyordspsdleatinigi 4 flter bfyeropiihtedtor B Rbuir&® gl er

t higs ol ai It 4. S mrended that. a filter systembe used so as not to
r elrdr)snv eg%r%rfggg tétshglegg{?gﬁg?% ogl cﬂf’%ﬁr ydnactive catbppswater suitable fosrtberintendedier

t han ipurpessswabyse Watert Resetinpr Gis, rai&@)a8¢ dt fighitien ropriafe for. the
required grain 10 .size facil in?at es the pro ugt?qsolﬁJlg)l’fer sgefr%ggb adc‘fp‘fl\%é‘on’
car borCOREFEFs: adicipesandgio qmeanihetpsadeasd. pur pose, so base water meeting the
rel evant standards with regard to food sanitation, cosnetics, nedicines

and so on can be produced. Industrial Field of Application
Industrial Field of Application .

15 The present invention provides a source of bioactive water by utilizing a new method
and system for producing micro-dispersed active carbon water of original formulation, and by
harnessing the bioactivity of said dispersed active carbon water, and facilitates the efficient
production of water in which ultra-fine active carbon particles are dispersed. A number of

monitor surveys suggest that the dispersed active carbon water thus obtained can be used in the

20 production of health products, medical products, cosmetics and so on.



15 The present invention provides a source of bioactive water by utilizing
- a new nethod .and system for producing mcro-di spersed active carbon water
«of original fornulation, and by harnessing the bioactivity of said

di spersed active carbon water, and facilitates the efficient production of
water in which ultra-fine active carbon particles are dispersed. A nunber
of m)g;gﬁagr. sllérv%gs_ suggest that the dispersed active carbon water thus

obt ai n ANBENYESY in the .20 production of health products, nedical
products; cosnetics and so on. 8 What is clainmed is: 1. A nethod for
produci ng bi oactive water in which ultra-fine active carbon particles are
di spersed, donpriAimethdd sfoermodwring bicseticarhner powdbeh iukrilfab- 9S SeHon
wat er and. 5 then conbusting a gaseoys m xture of -oxygen and hydrogen in

sai d hP@‘ﬁ‘PEﬁsé‘E%G‘FB“ » SPIPYSING (HSPEESING agtivevarbonpewidep bwhigh-pressueg water and

resyul t eeh GRBULERE QNeBRSus i Ughd 4 j.gactive water
in which ultra-fi %e %cti vse létgﬁbgﬁggya%i %}defs?&dgr d?@%%gsﬂéégpggﬁﬁgi%ﬁtﬂg&

hi gh- ppesisaidackiye earbonpoagler using fhearesutant eorhlarstion ghect i ng a gaseous m xture
of oxygen aad hy ro%en % &)cti ve fx‘:%[lbon tPO\'/vcl,er rod, .and_ a 10 )
pressure-re$ista BRATAIUS 10T Jnapniaciuring  Bipaskive otyatet innwhichnwiratfingn active
chanbetarbdn phfil&p@ar dikpeysddor gt éH-‘@: ' ' ! d | bed in
claim2, f_urpt her conp.rL?bZ? n%cgﬁ?/at ergqelmect Sgygﬂﬁ‘r“%fﬁ%@%ﬁa P nagg(?)%egg?{ and
hy dr ogB¥CHRE ek 8aseap mixture |aferxygdn anddiydnogenpducictive rationapowda@diea) andra
cogyret | 0t al. 1l Lra-fine active  carpon particles dispersed in
hi‘gh- p Ieggsélﬁggés\;?\gé e‘?g‘é‘té‘ﬂ%Fng A ERLIeRgeYisE 2nd omhu @B&PP‘H@E’% n 15 claim 1.

5. Heal th pBoducthe appaihﬁlalfomm&tﬁd@%bm%\ivﬁtér £ONsBHRedYS At dil}l:fgféﬂerf i ne

active_ carhon part iegges di spersed in high-pressure water as pro usi ng
t he apffiPRH{RS 'ﬂg@&ri trolyzer Kr gensrating oxygeg and hydrogen gases and/or a filter.

4, Health products, medical products or cosmetics containing the ultra-fine active
carbon particles dispersed in high-pressure water as produced using the method described in

15 claim 1. |
5. Health products, medical products or cosmetics containing the ultra-fine active

carbon particles dispersed in high-pressure water as produced using the apparatus described in
claim 2 or 3.



