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s ex 4 Specification NMETHOD AND APPARATUS FOR PREPARI NG AQUEQUS DI SPERSI ON
OF ULTRA FI NE ACTI VE CARBON PARTICLES 5 Field of the Invention Tﬁi s -

i nvention relates to the method and system for produci ng bi oa(}zi eﬁU@tig@m in
which wultra-fine active carbon particles are dispersed, as well as the

bi oact.ive water applying the aforesaid nethod and system The invention
also relates to health products, nedical products and cosnetics as 10
characterized by the utilizati Sn Qf. the aforenentioned bioactive water.

. Background of the Invention ActPaU€aH0Bon is a fine, black powder. Although
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pl ays an essential part In e key application active
carbon powder i ncl udeFidE ACTIVE CARBONRARTICLBSt ewat er treatnment in

i ndustrial plants and breweries, while those of active carbon granul es
enconpass gas and water treatnents. The scope of application of active

rarper Jfthddmddtonal |y |imtless, exanples of which include bleaching,
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deodorizatron, air purification, the removal of colloids, the collection of
gases arithis Bwkntént reatastte thenpethod amhsystdn forpsdducingridoetiop enatdrés whidke

stahj.li-zation of . product properties and 20 the preparation of flavoring
age‘ﬂt‘%’ﬁnﬁ@w\'fep?ﬂ&ﬂ)é’ lciesrﬁgﬁghwsg r"ﬁ?oWF‘liiaﬁ ne BPanﬁ\éer wateryapplydeg hsosi ng,
VeogbradHi® mBoi @hd Sy#éinas wood and fruit rinds, mneral matter such as coal
and fossil fuels,” and waste matter such as the wastewater from pulp

pl ant s. Tgmavertionralspoglatesr to healthi pridietsf oredjsab grgiunly @t cosmetins ban,

d i the intended t f acti b terial, the method of
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rimary material is carbonized or thermally deconposed at a tenperature of
70QC or above and is then oxidized by .being m xed with steam carbon

di @m&g_@j@mgatures of around 900C to 1000C. The result is
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PR BRI bactfe it PR pod periamai eamica o) mousFial Bossca, |
av ah@BRwRAES viHiRTRSR ofABEVSQArBI granules encompass gas and water treatments. The
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
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
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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
primary material is carbonized or thermally decomposed at a temperature of 700°C or above,
and is then oxidized by being mixed with steam, catbon dioxide or air at temperatures of
around 900°C to 1000°C. The resuit is porous carbon having a very active surface area.

Active cafbon, as mentioned above, is available in powder form (100 meshes or leés) or
granular/crushed form (5 to 30 meshes). Depending on the usage, active carbon is produced in
varying shapes and forms, based on the different materials used, its granular density, void

percentage, surface area, average pore diameter and so on.



1 2 7 AUG 2004 Technol ogies for the production of active carbon are

di scussed in various literature, including Kasseitan Dokuhon (Textbook on
Active Carbon) by Nobuo Ishizaki and Hi roshi Yanai, pp.108 }Zo B‘gﬁ gkkan
Kogyo Shi nbun; Shinpan Kasseitan: Kiso to Oyo (Active Carbo 15846 0And
Application - New Edition) by Yuzo Sanada and Mt oyuki Suzuki, pp.54 5 to
70, Kodansha Sci entific; and Kasseitan no Hanashi (Story of Active Carbon)
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|nvent|on prOV|des high bioactivity and is therefore suitable for use in

heal t h products, nedical products and cosnetics. |In the context of the

preﬁ%ﬁ&éﬂﬁdﬂ&ﬂ%ter in which ultra-fine particles of burned 20 active
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t he conbustlon and deci ded to use high-pressure water as 30 the nedium
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_Of 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*lnew
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 - ofa gaseous mixture of okygen 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.




Jbyproducts other than water and ultra-fine active carbon particles. 2 2 7
AUG 2004 Regarding conventional active carbons or active carbgny %(’diﬁ
obtained via the sinple burning of active carbon, (burned) active t Bon
powder particles are dispersed only tenporarily in water and will quickly
separate fromthe solution and deposit. On the other hand, in the

m cro-di spersed active carbon water obtained through the present invention,
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% as to produce bloactive water in which fine particles. of active carbon

powde Tharmiceh-disperset] actbpeairbire sater, obitdiged | it HRBSItSihverftfont 1€
el errent(isf S ec@i e&l} :fvﬁ‘? items 1 through 5 below (1) A nethod for- producing
bi o&BT¥ ée(ﬁ)ﬂf‘. G for ebpvs) RYROSP; 4 dheprasent- Moreryier,pibuis Faeds pravide dinsper sed,
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combusting a gaseous m xture of oOxygen and Rydrogens b SAINCRIKICUS: essure
wat eonsprgetsy Adthongh dlest meehaniin dandfoyet pdedri as! toSwhi iwatert dvditdigiap| diggetsed

o] td as.. (2) A, .syst for producin | pactive water 1 n_which
16 Py BRSO corbOh Bl sERbiusl SRS Evi o Pleptor mhprarknaibgenty
hi gl fiidadetnieal eRplehativho fordisis bABY, a nozzle for injecting a gaseous mxture

of oxygeﬂa&g_ hédrogen .an active carbon tﬁowcler rod, and a
pr essur el hebasi afure 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 method for producing bioactive water in which ultra-fine active carbon particles |
are dispersed, by dispersing active carbon particles in high—pressure water and then clombusting
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.




container with an ignition device and conbustion chanber. -3 2 7 AUG 2004
(3) The system specified in item 2 above for producing bioaczifﬁﬁn?hﬁr in
which ultra- fine active carbon particles are dispersed, beifig' f p4

equi pped with a water electrolyzer for generating oxygen and hydrogen
~gases and/or a filter system (4) Health products, nedical products or
cosnetics containing the ultra-fine active 5 carbon particles dispersed in
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| egend for the drawing is described below 1: Production sy or .
di spEnsbabeyet i ve carbon water as given in the present invention

2:
Pressur e- i tainer, 3: Hi gh-pressure ter : tiyve carbon 20 5:
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channel ~ 11: Agitator 12: Ignition device 13: Punp
1tem 2 or 3 above.
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. M\) ' Brief Description of the Drawings

FIG. 1 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



.14: Filter system 30 15: Product output port 16: Water 4 2 7 AUG 2001, 17:

Water electrolyzer 20: Electrode Best Mdde for Carrying Qut the Invention
5 The active carbon material used in the present invention ggpe active
carbon powder or active carbon in granular or crushed form éﬁmbd
earlier. However, the powder type is nore suitable in terns of conbustion
efficiency. Additionally, in light of the usage, only those active carbons
used in t ngﬁ QOdim%@ n _of refined sugar, am no acids, starch, isonerized
sugar,. P %ﬁkd foods and liquors, oils and fats and ot her

f ood/ dri rig: E®dctb@sl products should 10 be used. In the nethod given by the
present invention, the input volunmes of conbusting fuel gases, being
gaseous hydrogen and oxygen, the reactive pressure within the conbustion
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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 whiclf_l 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

25
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water is produced using the system illustrated.in FIG. 2. |

Namely, the production system (1) for micro-dispersed active carbon water as given in
the present invention, and .as illustrated in FIG. 2, cohsists of a water eleatrolyzer (17) for
generating material gases, a pressure-resistant container (2) for praducing 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

oxygen to the pressure-resistant container ).



di spersed active carbon water. The water electrolyzer (17) con;psts of
regul ar water (16) and electrodes (20), and is connected to s p AUg 2
channel s (9, 10) used for supplying hydrogen and 30 oxygen to the 04
pressure-resi stant container (2). 5 27AUR004 The pressure-resistant
container (2) is the base systemfor producing bioactive water in which
fine active carbon particles are dispersed, being a tank made of netal,
ideally s as suitable for _storing hl%h pressure water. It contalns
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replaced by high-pressure cyhnders containing hydrogen and oxygen gases, respectively.
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 controlied 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 combpstion area (7) of the

combustion device is released into high-pressure water (3) from the combustion area (7). The




fuel gases, the mxture ratio of hydrogen (9) and oxygen (10) nust be
controlled at a precise ratio of 2:1. Additionally, a tank
i nternal -pressure regul ating valve (8) nust be provided to adj gs? Al 2004
pressure within the high-pressure water storage tank. 30 The active carbon
(4) that is heated and burned inside the conbustion area (7) of the
conbustion device is released into high-pressure water (3) fromthe

conbustion area (7). The 6 2 7 AUG 2004 ultra-fine active carbon particles
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combustion and fully becomes ultra-high-temperature steam.

lilustrated below are sample operating conditions for the aforementioned production
system, 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 atmosphercs :
' 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 produced 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).




.25 I nput volune of active carbon powder: 5 kil ograns per 100 biters of
wat er Bioactive water in which ultra-fine active carbon parti eéUﬁrﬂm4

di spersed was obtai ned under the above conditions. If used as drinking
wat er, the produced dispersed active carbon water nust be filtered (by
.causing the water to sequentially travel through filters consisting of

hol | ow-t hread 30 nenbranes of 50, 25, 3, 0.5 and 0.1 microns in size). 7
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car bon e&“gﬁ?tﬁﬁ? ﬁt%‘i‘g phhs Weaten das gtﬁﬂ?‘?fg% 1s sesopunendod that aBlier ng t he
r el QyaRh 58L3BAES §5ndl b e 66AH b it RSk ,Ci nes
and go on can be plrlocfu.ceexg. In L%sﬁtpg?gﬁ%gtﬁ%hg%l %ppﬁ%?@%h@@e%& esent
i nveewdenthpr és/netessary. Io witee vadrdd)isclecting @ fillat epprbpriate ifbi thergqdredepminet hod
nd system for producing ni.cto-di sper.sed active carpaon water of ori.ginal
1? or rﬂ# a{alegl}?ﬂtesa B&pﬁumgtgfqgarspti@c Vo4& GiY’i‘ttersugﬁ?qﬁvi\% dbrernierdedct i ve
dar arposat &F bas dv@C hldefim Afic LBRVAI bishdids WRAOS6SkE OB Rlod"Blififaribd, W01 ¢h
ultra-fine active carbon particles are dispersed. -nunber o moni t or
sur gesretesgpedi¢inesand solpe cap bppraswgedict i ve carbon wat er thus obtained can be
used in the 20 production of health products, nedical products; cosnetics

and so on. 8 2 7 AUG 2004 Wat is clained is: 1. A method for producing
bi o&wdnitvial Ketdeof Applichiierh ul tra-fine active carbon .

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
bhamessing the bioacii:ivi‘ty 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.




«~particles "are dispersed, conprising dispersing active carbon powder in

hi gh- pressure water and 5 then conbusting a gaseous m xture of oxygen and
hydrogen in said high-pressure water to burn said active car@angg\Nggm
using the resultant conmbustion gas. 2. An apparatus for manufacturing

bi oactive water in which ultra-fine active carbon particles are dispersed,
conprising a high-pressure water storage tank, a nozzle for injecting a
gase@us, m xture. of oxygen and hydrogen, an active carbon powder rod, and a
10 pﬁ@@gﬁl‘%’yf‘%@sstant container with an ignition device and conbustion
chanber. 3. The apparatus for manufacturing bioactive water as described in
claim?2, further ~conprising a water electrolyzer for generating oxygen and
hydr ogen hasesA anethed for pradueing Wioagtkyal whtep im dvlutls  ultre-fine adctipe addons or

b arPipaF B Rated Solbp b B pE ARG smaReRe i Beh b v o m 1.
3. Heel bbmbrstty Gt gasgdfﬁ%ﬁ@ﬁreﬂfm&g&f afd hY@SPBY i Sail MikMprsde Rnth%’eé%t ra-fine

active carbon particles dispersed in high-pressure water as produced using
t he bappsaidaciive ¢arbon ppwder usingthe resultant cobustion st r act The purpose of the
present i,nventjon is to Nrovid net hod ,and_appar at us, f produci ng

hi gh- f unéti on Al FRRE %ﬁtfg{ r?i‘%}?ﬁ‘}ﬁ{“% HOH(&]V&CYVF@E lea?’ﬁ%‘ih @&P‘tq%fl Veand

whi @arbef pabiclesuse diidpefscl) Oaaprishid ¥ HiFRpREGIE WatdtUtHags Sank] Rend®ldge and
apparatus given by the present 1nvention facilitates the production of

di spUFLEE A EesepRs X ofvarygen; and hydragen. ainaadtive caghomi pewdezavBomdarti cl es

re.di -Il'%%%ql : i I ct]ye.: r .in,hi gh-pressure water
,Egnd pﬂ{sﬁtﬂe}ﬁ co Jg%{?t%iaég%tgélag%s %éﬁc%gaﬂlg%&ggy eﬁlcgﬂ‘albﬁﬂ'/drogen in the
l h gh- pr eSsur e Thaapparitos foe nianufaemring hioseticawhien apdssdabed ini olgmt 1) Furtigpul t ant

‘conmbusti.qn gas. .
. comprising a water electrolyzer for generating oxygen 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 mn
15 clam 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.





