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APPARATUS, FREE RADI"CAC SCLUTICN PRODUCI NG METHOD AND FREE RADI CAL SOLUTI ON
5 Teahnical Fie T nt invention relates to the production apparatus
for functional mﬁw @ roducing met hod of the functional water and the
functional wate y the 10 net hod. Background Art There are
various types of warer“ dependlng on their properties and producing

nmet hod, and they are produced by 15 various nethods and used based on their
respective cha erlstlcs and functions. Sonme of the main types include
nor nal drinkinﬂﬂwﬁ strlal WaESCRIPTT®ONVAt er and functional water
The pure water wat er where its purity has 20 been enhanced by
renovi ng as many |npmwrt|es as possible fromthe water. Such water is
produced by renoving dissolved salts, organic substances, fine particles,

fungi, di ssolpaek Gekp ARAL Qaﬁuéxousmanfudfw APEIRORGS ngmﬂﬂ RRBrexghange

processes. The pure mater are mainly used for various - washi ng
sol utions in seg 0bBEINEMERMIOY AN Yk SAVECAE ée;ueﬁem cal s)
circulatory meter at nuc ear power plants, cleansing and manufacturing

sol utigns for preparing pharnaceutlcal products conpoundi ng a nedi ci ne and

medi call 5 surgery at hospitals. The functional water is water whose

characteristics have been altered i ous processes nmainly to

normal drinking water. The nethodsgxﬁgﬁgﬁﬁ' ﬁé%%etlc process an

el ectrical proggss, a naterlals addln progce 10 ang terials renpvrng
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Background Art
There are various types of “"water”, depending on their
properties and producing method, and they are produced by
15 wvarious methods and used Dbased on their respective
characteristics and functions. Some of the main types
include normal drinking water, industrial water, pure water
and functional water.
The pure water is a type of water where its purity has
20 been enhanced by removing as many impurities as possible from
the water. Such water is produced by removing dissolved
salts, organic substances, fine particles, fungi, dissolved
gas and ions by using filters, degassing and ion exchange

processes. The pure water are mainly used for various



It is the that this water has the effect of enhancing bioactivity of living
matter by pronoting the absorption of 20 calciumor activating bacteria in
the intestines of living beings. An exanple by the magnetic process is
magneti c process water. Figs. 7(a) and 7(b) shows a schematic di agram of
its producing process. The nagnetic processing apparatus - 3 includes a
magnetic processing tube 101, and magnefs, 102 and 103. After the water is
pre-processed through the filtering and chlorine renoving process, it is
fed into the magnetic processing tube 101. The magnetic processing tube 101
has 5 two waghten§ d6PutindnsO3nakegiecdndudiumlifdridaeingt procespescessed
magneti cally when between the two magnets. it passes through a space It is

reported tdwilvdh st BoRUEhEMEEaMst, h A IAXHISf Ia PEHCLE SnBLBArIpoWeast er
than plants raised with normal water, and that concrete nmade with 10

magneti ¢ PRaees, Wai €4n8 DAYS 28RN ARGRAE st G J) s €XGAR| EoBY pBparang i al s
addi ng process is mneral added water. That is the water with an i ncreased

vol ume of i c i icONS.. i d.hRV
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Its nthi%ugé?%ﬁngtiﬁogﬁégggg[carbonate) to have the water absorb the

m nera I e that neral is a necessary ingredient for |iving
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| nventi on Therefore, JEct O e present Invention 1s to provi
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t he present Vv
no

ééﬁfntéfqhifnéo QQQXLQG a The methods 1include a magnetic
process, an electrical process, a materials adding process
10 and a materials removing process from the water. The pure
water may be a type of functional water produced through the
materials removing process.
An example by the electrical process 1is alkali ion
water, Alkali ion water is alkaline electrolysis water
15 obtained from the negative electrode side when tap water 1is
electrolyzed after the water 1is pre-processed. The water
contains a large amount of OH ion while its pH is about 10.
It is the that thls water has the effect of enhancing
biocactivity of living matter by promoting the absorption of
20 calcium or activating bacteria in the intestines of 1living
beings.
An example by the magnetic process is magnetic process
water. Figs. 7(a) and 7(b) shows a schematic diagram of its

producing process. The magnetic processing apparatus



produci ng apparatus and a produci ng nethod for water or aqueous solution
havi ng strong cl eansi ng power for machine facilities. 5 Still another

obj ect of the present invention is to provide a produci ng apparatus and a
produci ng net hod for water or aqueous sol ution containing abundant amounts
of active hydrogen. Yet still another object of the present invention is to
10 provide a producing apparatus and a prgducing method for water or
aqueous solution that works effectively in raising living things. It is

al so an object of the present invention that is to provide a producing

appar at us ¢l @aes odumhgdetdichgddddssitnyvat €be Ol 02U Yk £ HN1 o Baknis
effective in enhancing the resuscitative powers of living matters.

Therefore,1g®, or fgteto tﬁ@hw&lam@%st?%cébgear endudiviené | o1 tbbeng
present invention provides a free radic sol ution producing apparatus
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pr ocessi ng section; a radi at1on pr ocessli ng section; an 1o0n exchange
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the feed wat e The rlnatl n process ng sectlon
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wat er. “The nagn%? processing Section uces "secon mater y carrylng

out a processed magnetically when it passes through a space

between the two magnets. It is reported that plants

nurtured with such magnetlc process water grow faster than

plants ralsed with normal water, and that concrete made with
10 magnetlc process water shows enhanced strength.

An example by the materials adding process is mineral
added water. That is the water with an increased volume of
magnesium and calcium ions. The processing method involves
a running water through a filter containing coral sand (a

15 type of coral: Its main ingredient is calcium carbonate) to
have the water absorb the mineral. It is the that mineral
is a necessary ingredient for living matters. It also has

the effect of making water tastier.

20 Disclosure of Invention
Therefore, the object of the present invention is to
provide a producing apparatus and a producing method for
water or agueous solution having sterilizing and

disinfecting properties.
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hat applies a magnetic field to the first water. The radiation
g section produces third water by carrying out a process that
s a radiation to the second water. The ion exchange section
fourth water by carrying out a process that perforns an ion
for the third water. The electric field applying section produces
er by carrying out a process thaj applies a strong electric field
urth water. Fromthe fifth water intake, the fifth water is

In order to achieve another aspect of the present 15 invention,
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a feed port; a dechlorination processing section; a nagnetic

brEeBicONg Bppat@#thsN PHOCESS PR ERRAN PN methddN f@tchaag@r or
an electric fleld appl yi ng section; an oxygen addi ng section and a
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g sectlon 20 produces first water by deconposing chlorine
#dcipery@ser. The magnetic processing section produces second
carrying out a process that applies a magnetic field to the first
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active hydrogen.

Yet still another object of the present invention is to
provide a producing apparatus and a producing method for
water or aqueous solution that works effectively in raising
living things.

It is also an object of the present invention that is
to provide a producing apparatus and a producing method for
water or aqueous solution that is effective in enhancing the
resuscitative powers of living matters.

Therefore, in order to achieve an aspect of the present
invention, the present invention provides a free radical
solution producing apparatus including: a feed port; a
dechlorination processing section; a magnetic processing
section; a radiation processing section; an ion exchange
section; an electric field applying section and a f£ifth

water intake. 1In the feed port, water is drawn. The

dechlorination processing section produces first water by



5 carrying out a process that applies a strong electric field to the fourth
wat er. The oxygen addi ng section which produces sixth water by carrying out
a process that adds oxygen to the fifth water. Fromthe sixth water intake,
the sixth water is obtained. 10 In the free radical solution producing
apparatus of the present invention, the magnetic processing section
includes: a magnetic processing tube and g plurality of pairs of nagnets.
In the magnetic processing tube, the first water flows. The plurality of
pairs of magnets is nutually 15 located apart, with different types of

magnetic pdesmpesing 6RLbreohkelcompbunaarih tilee RgoELL C Phechagned ildibe.
In the free radical solution producing apparatus of the present invention,

the radi atp£ecds LRS8Ot 36! b2d AU dRHorl MAEEA| bPr Ba8eyARGC oudyer and
a ceramcs 20 contalner. The mneral ore ceramc |ayer includes materials

i ncl udi ng(fh%’éé’%ti:ﬂét NMBppihalS aSwalydialc it 1A tR8 Firetf waitantly
irradiated to the second water passing through the radiation processing
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In the free radic SO | on produci ng apparatus of the present invention,
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m neral ore cera urther 1nc es materials I nc Ing far infrared
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irradi ate e second water passing roug I'on~processi ng
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exchange for the third water. The electric field applying
section produces fifth water by carrying out a process that
10 applies a strong electric field to the fourth water. From
the fifth water intake, the fifth water is obtained.
In order to achieve another aspect of the present
invention, the present invention provides a free radical
solution producing apparatus including: a feed port; a
15 dechlorination processing section; a magnetic processing
section; a radiation processing section; an ion exchange
section; an electric field applying section; an oxygen
adding section and a sixth water intake. 1In the feed port,
water is drawn. The dechlorination processing section
20 produces first water by decomposing chlorine compounds in
the water. The magnetic processing section produces second
water by carrylng out a process that applies a magnetic

field to the first water. The radiation processing section

produces third water by carrying out a process that



10 includes an el ectrical discharge section which carries out corona

di scharge in the fourth water. In the free radical solution producing
apparatus of the present invention, the oxygen adding section includes: a
bubbl i ng generator which adds oxygen as sort of bubbles to 15 the fifth
water in the fifth water. In order to achieve still another aspect of the
present invention, the present invention grovides a free radical solution
produci ng nmet hod i ncluding the steps of: producing first water by
deconposi ng chlorine conpounds in water; 20 producing second water by

carrying rddoe€£ss tadiadpphi €® ahergeidma fusetélrl 0 The ibhst water;
producing third water by carrying out a process that irradiates a radiation

to the secishaRdersedt 06HCHRBALCUEE! EotBitd Wit by GdrpYing BLECASS that
performs an ion exchange for the third water; g _ and producing fifth

vater by GHddésw OnhtpeEe6ens bRl APRIHGMMSIFONoRLechita Fhebd to the
fourth water. The free radical solution producing nethod of the present
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carrying out a process that a oxygen to thefifth water. In the frée
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producing tl cond watef 1 ncludes: ng magnetic .
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third V\"fit%’rc‘duces sixth water by carrying out a process that adds
oxygen to the fifth water. From the sixth water intake, the
sixth water 1s obtained.
10 In the free radical solution producing apparatus of the
present invention, the magnetic processing section includes:
a magnetic processing tube and a plurality of pairs of
magnets. In the magnetic processing tube, the first water
flows. The plurality of pairs of magnets is mutually
15 located apart, with different types of magnetic poles facing
each other and toward the magnetic processing tube.

In the free radical solution producing apparatus of the
present invention, the radiation processing section
includes: a mineral ore ceramic layer and a ceramics

20 container. The mineral ore ceramic layer includes materials
including radioactive materials such that the radiation is
efficiently irradiated to the second water passing through
the radiation processing section. The ceramics container

retains the mineral ore ceramic layer.



includes: irradiating the radiation and far infrared radiation to the
second water at the sane tine by mneral 15 ore with grain dianeter of |ess
than 2nm In the free radical solution producing nmethod of the present
invention, the step of producing a fifth water includes: carrying out
corona discharge in the fourth water. In a free radical solution of the
present invention 20 produced by using the free radical solution producing
apparatus descri bed above, an oxidation-reduction potential is equal to or
greater than 980 mV. In the free radical solution of the present invention,
the pH is approxi meié! Frée radi8alBsoiutBRSCiiiidwiing dpputagasFog. thei s a
configuration diagramshowi ng the first enmbodi ment of the free radica

sol uti on PAskeh H9iRPEALtAbHS 2hef rale HiREPrideesihgnsebtdonZ2nks ahe
configuration diagram showi ng the dechlorination processing section in the
free radi GRinsPANtbPE BELHMECNT aflRRAr atThe firddea P §86NEerANEB! hARer! O
3(a) is a configuration diagram show ng the 10 magnetic processing section
in the fregFeghransPhibsORaRe2dWdis"d APRAAly'SESE {hErRE8aCPhaLRYEWN ON;
Fig. 3(b) is a configuration diagramshow ng a cross section of the

magnet 5C Hﬁf& P41y saeh! ?Ea.‘tnat vy ri%%;aaf&cgafm?fét'ibﬂ”igrQﬁfibﬁgntly
apparatus of the present invention; Fg. (c) I's a configuration

di agram shouj g 2 64085 $AE" s80oMa Wit JRUNALed Ay { B FREACERE BEAISIIIH
section in e Tree radi call solution producing apparatus of the present

i nvention;_20 Fi 4 | nfiguration diagram show ng the radiation
procesmlufE%%%?%%n?nséﬁgiggée radi cal sol ution produci ng apparatus of the
present inventi

"on exchange sebti BHe  FETRe PRASS ad a 10 HIa Sd APRE B HE, SE e
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appar%%us fgc Qgegrggeg egg¥i%%hp%ﬁscharge section which carries out
corona discharge in the fourth water.

In the free radical solution producing apparatus of the
present invention, the oxygen adding section includes: a
bubbling generator which adds oxygen as sort of bubbles to

15 the fifth water in the fifth water.

In order to achieve still another aspect of the present
invention, the present invention provides a free radical
solution producing method including the steps of: producing
first water by decomposing chlorine compounds in water;

20 producing second water by carrying out a process that
applies a magnetic field to the first water; producing third
water by carrying out a process that irradiates a radiation

to the second water; producing fourth water by carrying out

a process that performs an ion exchange for the third water;



Fig. 7 is a configuration di agram show ng an exanple of a conventi onal
magneti c process water producing apparatus; Fig. 8 is a configuration

di agram showi ng the second 10 enbodi nent of the free radical solution
produci ng apparatus of the present invention; Fig. 9 is a configuration

di agram showi ng the oxygen addi ng section in the free radical solution
produci ng apparatus of the present inventgon; 15 Fig. 10 is a table show ng
t he oxi dation-reduction potential of the free radical solution of the
present invention; Fig . 11 is a table showng the pH of the free radical

sol ution oind herPd@seny ENYERt wakeanbyt Rarfiiaig chet depeocédspiaduced by
conventional technology; Fig. 12 is a table showng the results of

sterilizatdpyn pdd egtstL6h§ Nectrae FAGId Uo QY foli¥thnwhberfree radical
solution of the present invention; and - 11 Fig. 13 is a table show ng

the results of @ergtégabh@iicgif 868 ukedhs prddRITHE hé tiod €5k StRBL
st aphyl ococcus in the free radical solution of the present invention. 5
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sol ution produci ng apparatus according to the present Tnvention w

descriBed gy iy Tﬁé@éf”ﬁfa{:grkggnghg%%g%g %ﬁ%éysthggeaaégeo§9gbﬁalto

sol ution produci ng appa us I nvention Is a produci ng

systen1font"é%fiffﬁd&g?%rsolution", a type of water that differs from
conventional water in af it brings out the surface activation effect

(cl eansi ng pouss) 4D gk | ¥EQOXUGER SLSEh: (LRLIA1 7 THo PRURT e ggel e

active hydrogen effect (resusci g by separati ng
and i sol atyp é:?ﬁir%&ﬂicioﬁ',e%ﬁ@%t%fp VY Fib AL Ny U RECDebBnkGalRLE" 1N A
state close 10 the
includes: applying magnetic fields with different directions
10 alternately to the first water.

In the free radical solution producing method of the
present invention, the step of producing a third water
includes: irradiating the radiation and far infrared
radiation to the second water at the same time by mineral

15 ore with grain diameter of less than 2mm.

In the free radical solution producing method of the
present invention, the step of producing a fifth water
includes: carrying out corona discharge in the fourth water.

In a free radical solution of the present invention

20 produced by using the free radical solution producing
apparatus described above, an oxidation-reduction potential

is equal to or greater than 980 mV.
In the free radical solution of the present invention,

the pH is approximately 6.



natural environment. Firstly, the Free radical solution will be explained.
In the natural world, there are various types of 20 functional water that
possess strong cleansing, sterilizing or resuscitating powers. It is
believed that the functional water is created by undergoing the foll ow ng
five stages in the process of their formation in the natural world. - 12
The First Stage: Rainwater contains a congi derable anpunt of inpurities and
organic materials collected fromthe atnosphere or the soil. This water
rains on the ground and penetrates the ground surface. In that process,
water 5 is filtered by natural soil, and absorbs mneral fromthe soil to
becone m neral water. The Second Stage: Water stored deep beneath the

earth's surface as m neral pyayted ﬂgg;igﬁtfggjggtpggwgh%glc i sol ation by
such mnerals such as iron ores in the ground and the I0 magnetic force

fromterrestriah yegnet jgm o Thegh e {Ner&t QIR HLaGCam v HtiRfy ity CAMe! Birst

radi cal s, active hydrogen and the |ITke. The Third Stage: The isolation and

activati 0;@%0@1@?@9 Bfa%ﬂé/affgawa%& 21 péaﬂafcﬁenb>bfoqﬂjéfdg>nagsgr5%s

infrared ray r infrared radiation) that exist in nature and natural

rocks that_go i [ Qact | | ements in the ground, and the water cones
to con aiﬁxg g%%s?ﬁéggh?ei§#§§ﬁ?°®F active hydrogen and radi cals. Moreover,

et er L1 B0rD T S g A MBSO WA o SN 190
1RLCT SO 0% D) AE5oRTO Sl PELL o NALAon 1 ALy [ R MR
operation QXlﬁ@foﬁOLLoQELH%EFaE%%EQéH?Eﬂ?’tﬂgkéPgsent invention;

Fig. 3(a) 1s a configuration diagram showing the

10 magnetic processing section in the free radical solution
producing apparatus of the present invention;

Fig. 3(b) is a configuration diagram showing a cross
section of the magnetic processing section in the free
radical solution producing apparatus of the present

15 invention;

Fig. 3 (c¢) is a configuration diagram showing a cross
section of the magnet in the magnetic processing section in
the free radical solution producing apparatus of the present
invention;

20 Fig. 4 is a configuration diagram showing the radiation

processing section in the free radical solution producing

apparatus of the present invention;



- 13 sone water rich in mneral and other water with | esser anounts of
mnerals. The Fifth Stage: Water that gushes up to the earth's surface
beconme natural water with some possessing strong 5 cl eansi ng power or
sterilizing power by absorbing ozone fromthe atnosphere, while sone water
W || possess resuscitating power through its active hydrogen ingredients.
Therefore, it is considered that the fivegstages described above, in
principle, are desirably executed 10 continuously and totally in the order
descri bed above to produce "functional water” of the natural world.

Therefore, if tiese fiveist agescoiPiflitat eénardibgeaml | ¥hodlihgW B8eON&ohno
produce functional water that processed through these stages, it can be

assuned thakcRah§8TBsyct UBRL I PRl tNB ef Sed S £301881CT 8818€1i0RNi Hrovne1ag
water is called "Free Radical Solution” (hereinafter, it is also referred

as "the SolutipRrds g@etﬁglP&gg@ﬂﬁsfﬁvéﬁgié@!ution because it differs in

ternms of ingredient and state (the anmpbunt of 1ngredients such as active

hyd , dt i | | i
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nor mal wat er. e such water s created by going through e above five
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power, sterilizing, and resuscitgtin ower with this_apparatus. reover,
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of the present invention;

Fig. 9 1is a configuration diagram showing the oxygen
adding section 1n the free radical solution producing
apparatus of the present invention;

15 Fig. 10 1is a table showing the oxidation-reduction
potential of the free radical solution of the present
invention;

Fig. 11 is a table showing the pH of the free radical
solution of the present invention and the functional water

20 produced by conventional technology;

Fig. 12 is a table showing the results of sterilization

effect tests on colon bacillus 0157 : H7 in the free radical

solution of the present invention; and



15 free radical solution producing apparatus according to the present
invention will be described in detail with reference to Figs. 1 to 6. Fig.
1 is a configuration diagram showi ng the first enbodi nent of the free

radi cal solution producing apparatus 20 of the present invention. The free
radi cal sol ution producing apparatus 8 includes a dechlorination processing
section 1, a magnetic processing sectiqQnq4, .a radiati on processing section
3, an ion exchange section 4, an electric field applying section 5, a feed
port 6, first to fifth - 15 water intakes 7-1 to 7-5, inlet valves 9-1

to 9-5, and outggy. vabves B0thbie lsh&viV@t €heStieludxsCidy sbéLilisadionn
into the apparatus through feed port 6, the dechlorination process (1) -

the 5 magnoé¢&cPr eegss (i meEHQcﬁ.id_iif'f\t-iﬂé!%iFyﬂ&%sz:é%;hvlbﬁgc'c(ﬁ% exehange
process (4) - the electric field application process (5) are inplenmented in

this order é‘é‘dréc‘i'f HiogHiht'l%nt YR s diie Sebdhteapiromthe fifth

wat er intake 7-5. e dechl orination processing section 1 is connected by
pipe j 10 to the feed port 6 through the inlet valve 9-1. And, as shown in
Fig. 2, it includes the dechlorination section 12 and filter section 11

t hat age connect ed eaq%s?tggaeb¥og EIE Ia|mg¥4tfﬁesfﬁ$%ﬂeﬁ&ﬁ i's connected

to the pipe fromthe ort 6 ater) an e plpe to t he
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renove the %ﬂ?ﬁ#gﬁg Egﬁboﬁﬁ SERSSU Eﬁf %ﬁ %FS%@&? i'n the meter
passi g (o 1 gt i do Blbgns Wb the couvaloni chiorine
10 present invention is a producing system for "Free radical
solution”, a type of water that differs from conventional
water in that it brings out the surface activation effect
(cleansing power), the active oxygen effect (sterilizing
power) and the active hydrogen effect (resuscitating power)
15 of the water by separating and isolating the atomic elements
of oxygen and hydrogen 1in the water in a state close to the
natural environment.
Firstly, the Free radical solution will be explained.
In the natural world, there are various types of
20 functional water that possess strong cleansing, sterilizing
or resuscitating powers. It is believed that the functional
water is created by undergoing the following five stages in

the process of their formation in the natural world.



These filters include active carbon filters, and hollow filters. Here, the
chlorine renoval capability neans to 5 elimnate chlorine nolecules from
the water. The nmagnetic processing section 2 is connected by pipe to the
dechl ori nati on processing section 1 through the outlet valve 10-1 and inlet
valve 9-2. As shown in Fig. 3(a), it includes the magnets 13 and the
magneti c processing 10 tube 14, and nmagnqti cally processes the water when
wat er i s passed through the nagnetic processing tube 14. The nagnetic
processi ng tube 14 includes the magnetic processing tube edge sections 14-1

that connect toryd pepingt t beafgBgneRad nkad@assSiduhtidiies processnsederabie
14-2. 15 The magnet 13 (13-1 to 13-3, 13-1' to 13-3') shows a magnetic

force of Ildmo@¥® Q_ﬁusim?ﬁfr:i@i%}% nagaetorgdiittc C Mt Sefld 0@odfl ddtedragne
13-1 is shown in Fig. 3(c) as the cross section representing all nmagnets

13. MagnettHad-dthbspHdee di€ ©ied NBHeDl Magne Jatdrarafdst h CohE dsodmnl:
20 Core 13-1-b has the effect of strengthening the directionality of the

magnetic fdf4 dpehe%%q&%fss te §RGuTRUGirdded: @ Stflethat! Nk |  Ga@eker

side is lead in a two-layered Structure. The magnets 13 are positioned on

bot h S‘Sdesz[é)f f}g.%f = gc rﬂ't?ﬁeaslsm QQ:LELUbearpci OQ%%%I%%Ctl’HP?eral Front4the

(for exa th three magnets eac a total of six

arranged q%&f? gebgggﬁgtggﬂe ﬁaggyen flowin the tube. The magnets 13
her an

faci ng eac san e nmagneti c processing tube process

section 14 5 2 ffr. ngéqgazgtga 238350 ke a8 oAl Arehlc MEERELS (13

(for exanple 1 eir - respec oppost ng magneti ¢ pol es
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are activated to contain radicals, active hydrogen and the
like.
The Third Stage: The isolation and activation of atoms
in activated water is promoted by radiation and far infrared
15 ray (far infrared radiation) that exist in nature and
natural rocks that contain radiocactive elements in the
ground, and the water comes to contain a considerable amount
of active hydrogen and radicals. Moreover, the water will
absorb more minerals to become natural water containing
20 large amounts of active hydrogen and mineral.
The Fourth Stage: Natural water containing large
amounts of active hydrogen and minerals flows up to the
surface from the depths of the earth. At this time, the

filtering operation by the soil adjusts the minerals, making



15 process section 14-2, or the adjacent magnets 13 woul d respectively
direct their opposing nmagnetic pol es against the magnetic process tube,
process section 14-2." As shown in Fig. 3(a), the magnetic processing tube
14 has the nmagnetic processing tube edge sections 14-1 that is 20 enl arged
because it connects to another pipe, but the nmagnetic processing tube
process sections 14-2 is thinner. Its crqgs._section is the size of a x b,
as shown in Fig. 3(b). The a is thinner to allow water flow ng through the
magneti c processing tube process sections 14-2 to receive - 18 the
effect of ddiee magneds ¢ diicl d ias milhei®1as apd@ssbkher Thatbkri Swakbfaut 1ebeezane
wi dth or shorter than the horizontal width ¢ of nagnets 13 (the w dth of

t he magnetandun€ &ermifakradigrection fromthe direction of the water flow),
5 preferably shorter than c¢c. This is to have the nagnetic field fromthe

magnets 13 to b@,apphiresh U@fé?ém Wtk Nen¥et ejusned hept UPS. tihe Qhﬂ:ﬁ”%e d
bet ween adj acent magnets 13 (for exanple, the distance between 13-1 and

13-2) may Qe-g&EQ. 6@&6:&@' Ing e pwt%&abwt%bogtmtehepéggsse&n@ eeéoh%e

10 nagnet 13 I's placed a slight distance away from the" adjacent “magnet

This ig féﬁéfﬁﬁ {,B@e«fff%cts%éa{i | A nf,o gnﬁg bdd Bk aoPbRL 35t om

aga|nst 13 on the nagnet|c fi crea etme n the opp05|ng magneti c

ol es of r@aneLenlgpbler © o g site Zmderwzﬁﬁ polile s oFe £501 0hRSG

whil e 15 sandw C netic processing rocess sections

However, e d e this could cause

t he area\éSW%Pg§§%§¥§ﬁ % a%%%%bt be%ﬁ?qegﬁgéggggﬁgg to expand. In this
first enbodi ne dlstan d =
3 mMm Al so, thglt e’ﬁ%ﬁ% ot tﬁ' %netc%r?sf?‘g%%gng |a(1:: pr%’cesa g tugggggs

t 20 The _t yb de_of t t I
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vol une of water to rQces
produce gungtgona water” of the natural world. Therefore,

if these five stages are created artificially, allowing one
to produce functional water that processed through these

stages, it can be assumed that extremely functional waters

15 can be created. This type of water is called "Free Radical
Solution” (hereinafter, it is also referred as "the
Solution"). The Solution 1is called solution because it

differs in terms of ingredient and state (the amount of
ingredients such as active hydrogen, and the respective
20 molecules are 1in a monomer state) from normal water.
Because such water 1is created by going through the above
five natural stage processes, they are believed to be

functional water produced by an extremely ecological method.



it is possible to arrange nore than one set of nmagnets 13 and nagnetic
process tube 14 in parallel, up and down or left and 5 right, but in a way
that the arrangenent fulfils the above nentioned magnetic field application
conditions. The radiation processing section 3 is the area where water is
processed by radiation and the |ike. The intake side is connected by pipe
to the magnetic process section 2 10 thrquygh the outlet valve 10-2 and the
inlet valve 9-3. As shown in Fig. 4, the filter layers 15-2 containing
filter materials are at the inlet and outlet sides of the ceramcs

contai ner 15, WHé €iavEnalcll 6Ee €rsalirted ayaditall senh@ibnngplodusifh
three types of pulverized materials) 15 which are natural ores emtting

radi ati on,agidriBlhs OR8S a’:ms?siceﬁuerm cgraguesngnitiid Ngolatiohf rayiesl Fews)
exi sts between them The filter layer 15-2 on the inlet and outlet sides

use such %%d!ﬂﬁwegomﬂ@ﬂdhﬁwﬂyfHﬁﬁifi&i&ilfscﬁddﬁiﬁy fRé e £ilvk 28thBes
enbodi nent, an unwoven pol yester fabric is used. The filter is for
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cerami c |layer 1 SO, It 1s used for uniformy spreading 1 ncomng water
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in the wat Irec e vertical m ner ore
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this enbodi , ZI'Tcon isused) for di at ron” processing and~nat ura

ores that radi ripfra r i j odi nment t i i
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for Slntered(xﬂggggbegveanudﬁfggtpﬁen%wﬂfﬂ process of adding oxygen

to the Solution processed through the above five stages, the
10 oxygen movement within the Solution 1is activated. This
added step will further enhance the water’'s cleansing,
sterilizing or resuscitating power.
[The Embodiment 1]
Next, the configuration of the first embodiment of the
15 free radical solution producing apparatus according to the
present invention will be described in detail with reference
to Figs. 1 to 6.
Fig. 1 is a configuration diagram showing the first
embodiment of the free radical solution producing apparatus
20 of the present invention. The free radical solution
producing apparatus 8 includes a dechlorination processing
section 1, a magnetic processing section 2, a radiation
processing section 3, an ion exchange section 4, an electric

field applying section 5, a feed port 6, first to fifth



ores containing radioactive materials and far infrared ray irradiating
material and the sintered ceramc is 10 approximately 3: 3: 4. The m neral
ore ceramc |layer 15-1 nust radiate radiation and far infrared rays to
water as efficiently as possible. For this, the follow ng use of the
respective ores is conceivable. (1) Sintered substances to be porous 15
materials after pulverizing the ore oncejignto fine powder. To nake it
porous, it is necessary to |loosely nold the pulverized material. O, to mX
a pore forner (a type of organic material) in the pulverized material and
then to majghaund iitHIEEs | t7 (1CT €@t €3-por esniBtt hea Bvo§ eredt madeer igals ,20awden
the organic material burns off and generates CQOZ). (2) Fine particles by
finely pulmgrigedvaldPespaotichke dipameter is less than 5mm or preferably

| ess than 2nm 1In the case of (1), the porous ores will have a renarkably

broader surfaceyprea Shigh N "1ty eFaebraboyt arawn?lintde ti¥eapparatus
Therefore) when water flows through the fine holes of the porous ores, the

wat er Ccomeg, &, FRNiERG %Ptth@, OLRs ddhE3EEhdebneifiddedicy (11hat iche

water wlll enj oy the benefit of a stronger effect fromradiation 5 and far

| nfrargd i¥dnetd® bBBCRASE Of) (2) +rd'raguREgEh Yrdledd NEaPAt IGhE P66S

w Il have a surface area than n ores with the sane
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t he aggregati on particle ores, er comes in conta
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be limted. Therefore, in_this enbodi nent, the follomﬁngtnaterials,are used

in consi de¥BRYRN18f BiR- pPocddsi Hycipded dhswterhlopirgtdomnFeqkion

t echnol ogi es_descri bed in & 1) and
and filter sectlon '11 that are connected each other by a

? pipe.
The filter section 11 is connected to the pipe from the
15 feed port 6 (explained 1later) and the pipe to the
dechlorination section 12. It is filled with filter
material made of unwoven fabric, and is designed to remove
relatively large particles such as iron rust from the water.
The dechlorination section 12 is filled with calcium sulfite,
20 or pellets (spherical shaped pellets of 2.5mm diameter)
containing calcium sulfite. The calcium sulfite is used to
remove the chloride compounds through the reduction process

in the water passing through filter 11.



- 22 - " (2). As for natural mneral ores containing radi oactive materials,
ores pulverized into particles with dianmeters of up to 4 mmare used. As
for natural mneral ores that radiate far infrared rays, a porous materials
with grain 5 dianeter of about 4mmis used after the ores are finely

pul veri zed and sintered. And the ceramcs container 15 is filled with
ceramic with grain dianeter of about 4mmgtgogether with the ores in order to
retain these mneral ores. The reason the grain 10 dianmeter of the
respective ores and the ceramc are set at the sane level is to assure that

the container i 1péFOr Whiynf itheedkqivaldet meheorane rdmdvdi 6apapioaek,
it is possible to efficiently irradiate radiation and far infrared rays to

wat er whi lgr 1eaT®itindi Bul€idel SREPNBY CudRlder t 6 YeASd® TPARd. fhhcthen.
ceram cs container 15 is sufficiently large, or the volunme of the water to

be processgtbis SPRlterst iﬁcPﬁ?&é' bietipef Ul:!ai‘bHﬁe Hﬂfté%ﬁhnobﬁa' eﬁollow
described in (1) and (2). That 1s, in the case of (1), a single porous

subst ance ¢5; {iged G4PY tHE el fn?&raf@xﬁ P“tc?d %@tw@r‘éé}ﬁﬁ]c%e

of (2), ores pu verlze into extreme I ne po er ar

processg vo%%{@ig%géxa{?mﬁ g_rg_g t %ﬁ%'éurieecf 'f.trcfxf?" ar e%gegffl ciency in

radi ati ng iation and far rays. Al so, by using

o exponent 1 B o GHESE) AR 4, 17, B o e
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3(a), it includes the magnets 13 and the magnetic processing

10 tube 14, and magnetically processes the water when water is
passed through the magnetic processing tube 14. The
magnetic processing tube 14 includes the magnetic processing
tube edge sections 14-1 that connect to pipes and the
magnetic processing tube process sections 14-2.

15 The magnet 13 (13-1 to 13-3, 13-1' to 13-3') shows a
magnetic force of 12,000 gauss per each magnet. The cross
section of the magnet 13-1 is shown in Fig. 3(c) as the
cross section representing all magnets 13. Magnet 13-1
includes the permanent magnet 13-1-a and the core 13-1-b.

20 Core 13-1-b has the effect of strengthening the
directionality of the magnetic field of magnets 13. The
magnet 13-1l-a side is iron and its outer side is lead in a

two-layered structure. The magnets 13 are positioned on

both sides of the magnetic processing tube process section



be |l ess than | nSv. The radi oactive substance is contained such that it wll
not flow out of the filter |layer 15-2. 10 Also, the entire radiation
processing section 3 is nmade into a container that can be easily | oaded or
unl oaded. The old container can be easily replaced with a new one. The ion
exchange section 4 has its feed port side connected by pipe to the

radi ation processing section 3 15 through+the outlet valve 10-3 and the
inlet valve 9-4. As shown in Fig. 5, it includes an ion exchange resin
filler section 16 (cation exchange section 16-1 and anion ion exchange
section 16:4£)2 WEek exauplecct E3l- Dyapapas-1) s wethi @hre® Uidihé bsr egene
cation inpurities (Na+, Ca3+, etc.) 20 and anion inpurities (Cl-, F-,
etc.). Theedespeebtde seCldidnNarrsnhddd | £longt Aneadior cadinrnge trei watamrd
ani on exchange resins. The nethod and neans, such as shape of the resin and

nmenbrane tamfe ofint heheestube 40 NPhe Midfiet®r @ 3aSFheNEgaseddle Ftnexr ehhact s
can be obtai ned. - 24 The electric field applying section 5 is connected

by pi pe tGsdd@wiOR1fYCRABI MapEt ) ﬁr@éeééﬁnge%dbaogro%éﬂs% _§8dreonngqted
to the fifth water 1nlet 7-57at the outlet side. 5 As shown in Fig. 6, the

el ectricaly fghd %F{%'n?l’ég 519§-tél°21t1ﬁ i1'30-'2“05€,5.%getﬁlee%tdrjia%e‘ﬂts;rgé‘él?ﬁgée%i on

20, the power supp ection 2 e anode si outl et “val ve

Caction 20 bk eaaelf 130 AE 4354 [ARrKRL Ensthy, LUBRREELYe PoBhBe106°°

section 20 i nclU nmenbr ane ano € ca

anode 15 JRPEerheacrhi®an FR. okt ReltBea s (ot Thls rofubEncBEoBeta,

electric q%; @fﬁge ys,carried out in the water. The nenbrane 17 is there to
restraint nut ual’ “di'Spersion of 15 whatever is formed on the el ectrodes.

and the cat noddib: & Ehe nBBKREC 1e0 A% G W G4 nértRREnsc RRRRRE

ater nsi e Boh gl ecliades o, 21 aged. pahabhets " YiP 904" b Bukals

a low magnetic field would have significant results by
applying alternating magnetic fields while maintaining the
magnetic field application condition of "having magnets 13
that face each other sandwiching the magnetic process tube
15 ©process section 14-2, or the adjacent magnets 13 would
respectively direct their opposing magnetic poles against

the magnetic process tube, process section 14-2."
As shown in Fig. 3(a), the magnetic processing tube 14
has the magnetic processing tube edge sections 14-1 that is
20 enlarged because it connects to another pipe, but the
magnetic processing tube process sections 14-2 is thinner.
Its cross section is the size of a x b, as shown in Fig.
3(b). The a is thinner to allow water flowing through the

magnetic processing tube process sections 14-2 to receive



20 Moreover, conb shaped el ectrodes arranged in parallel, or an arrangenent
of one electrode in cylindrical formand the other in rod form placed on
the center line of the cylinder nay al so be used. In this enbodi nent
exanple, a titaniumplated chrone-alloy is used. - 25 The power supply
section 21 is a power unit for applying an electrical field on anode 18 and
cathode 19, with both el ectrodes connectqg hy conductive wire. Wile
direct, high voltage current is norrmally applied on the 5 el ectrodes, the
power supply is exchangeable. Thus, an alternating current voltage can al so

be appli edchdhecfeed perthe nfagietid efiaydlivast gtioay ias Wess1iHhI1em CiThy
wat er source |located outside of the apparatus. It is possible to attach

various typeggofaseuel ithes sambaciidtrt @ rlOsRbpeeeOntlfst | @he HOLikbhthl
water intake 7-1 is a valve to take out water (hereafter referred to as the

First Wt ef)adh 0cesd Rughlesdethl oftnat i wiaPhOoceSSithh SaEdridt 1inThehe
second water intake 7-2 is a valve to take out water (hereafter referred to

as the Secands V&4 er )aiFaeioied eR%ml Nend S JBRANAL ¢n POECEER: NYratRAt | 80w , The
third water intake 7-3 is a valve to take out water (hereafter referred to

as t heﬂ“ﬂ:ﬁeé’@iiﬁiypr&&ﬁ%&d B} ahhes ! adi 'EB!'LQ” ¥ O%Qsﬁ%zﬁkg? Z}?f& %Ragdneti®

fourth water 1ntake” 7-4 a.s a valve to take out water ter réeferred
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10 magnet 13 is placed a slight distance away from the adjacent
magnet 13, This 1is to restrain the effects of adjacent
magnet 13 (for examplel3-1 against 13-2) on the magnetic
field created between the opposing magnetic poles of magnets
13 (for example, 13-2 and 13-2') that face each other while
15 sandwiching the magnetic processing tube process sections
14-2, However, the magnets are not placed too far apart
because this c¢could cause the area where magnetic field
cannot be applied on water to expand.
In this first embodiment, the distances are a = 3 mm, b
20 =2cm, ¢c = 2cmand d = 3 mm. Also, the length of the
magnet of the magnetic processing tube process sections 14-2
is 20cm. The tube is made of non-magnetic material (for

example, austenitic stainless steel, aluminium or resin). In

this embodiment, the interior is the austenite stainless



t he magnetic processing section 2. The inlet valve 9-3 and 5 the outl et

val ve 10-3 are the valves for the radiation processing section 3. The inlet
valve 9-4 and the outlet valve 10-4 are the valves for the ion exchange
section 4. The inlet valve 9-5 and the outlet valve 10-5 are the valves for
the electric field applying section 5. These inlet and 10 outlet valves are
operated either manually or automaticallyg w th el ectromagnet val ves etc).
Next, the operations of the first enbodi nent of the free radical solution
produci ng apparatus of the present invention will be described below in

detail W tdteef eses8041fhideFiadumihund £l1d 4 Jusdd fofi tlieWakelerioie i S
connected to the feed port 6 as the water source. Wen producing the

Sol ution, Alsdés DRCEEE3ENaheeORARH he GFdRlie L& WaALEE ¥l Bes priderswéd et
val ves and water intake by considering which of the 20 First Water to the

Fifth Watef+ af& PE§8EHAEY tol Arlainy LMW "B 4he §LEt BeVWahghetalil3z Riva

collected. Next, the feed port 6 is opened to draw in the water. The water

first ent qﬁe?%w@iées%eeggatth% ggzoqeﬁssdaﬁgaff&ii g.gp tlﬂn&Saémwe,zi N Ft9-ardd

the water enters the filter - section 11 a en goes to the

dechl og “%i&?t??ﬁﬁitoﬂpla FaLL ke al.lﬂetvieéz%:.iél A &ﬁe:ﬁ’@rfhikﬁgagﬁl& QRAL  The

city water contains chlorine“for steri pur pose. ori ne added

to the vatetnexisLa hlgfledssseiat Shate Ofr PoeWbhaRELYRLYI th hypochi or ous

acid and hydrogen ¢ e. orination section 12, the

appropriate amynl of fcldels OALANIG, cabeiulhsul fike re dssol ygd et o

the water in accordance w - di'ssolvi Ng ypochl orous
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filter\Mté&&geiga%%ﬁdééegécby pipe to the magnetic process section 2
10 through the outlet wvalve 10-2 and the inlet valve 9-3.
As shown in Fig. 4, the filter layers 15-2 containing
filter materials are at the inlet and outlet sides of the
ceramics container 15, while a mineral ore ceramic layer 15-
1 containing a mix of three types of pulverized materials,
15 which are natural ores emitting radiation, natural ores and
sintered ceramics emitting far infrared rays., exists between
them.
The filter layer 15-2 on the inlet and outlet sides use
such as unwoven fabric and filter paper as filters, here, in
20 this embodiment, an unwoven polyester fabric is used. The
filter is for preventing the respective materials from
flowing out from the mineral ore ceramic layer 15-1. Also,

it is used for uniformly spreading incoming water to the

entire cross section of the radiation processing section 3



remove chlorine at the sane anount as calciumsulfite, the filter pronotes
the ionization of chlorine by adsorbing and 15 renoving the chlorine in the
water. The water (the First Water), fromwhich inpurities are renoved at
this stage, it still contains chlorine ions and mnerals. Fromthe mcro
standpoi nt, water nol ecules formclusters ((HZOn). The water nol ecul es
dynam cal ly and 20 randomy change while ygepeating the process of coupling
and separating. Wile they exist nostly in the formof cluster, they are
believed to be in the formof a pentamer where oxygen atons in the water

mol ecul es ff etpeswhitered liow tderéd tde| anandheh&edaiicil digéavion . of Tae
regul ar tetrahedron. - 28 The water (the First Water) from

dechl ori nghiREr 81 00L&S | dWr &L | Qagérerltfﬁ‘-rls i $6s MRaREad BEEESEbAEaIAdnigON
2. As shown in Fig. 3, the flat-shaped magnetic process 5 tube 14 has a

flat spacehiddPad Bhek1URIREEG dm el fn 2aBRA sedmbédiRiéh tdausfr&os $8t &ised)
72,000 gauss). Wien the water (the First Water) passes through this space,

it alternag®lytheCealiat INET RoBBEBEhIGC At CREtuPRE rddenP¥atdaiates
direction and the other in the dowmward direction, depending 10 on the
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t he hydrogen ataons .in the water nolecul es nani cal | y. and_randon hange
a1 &) epedt oo Hs Dioiits o FaRt B, Tk EERLF At From Dot S g
oxygen ato Lt _1s. believed that sone_of at randqm.change w1l  be
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t he igBact of electiogaggqtgq i nduction effect. - 29 In the water (the
Second Vat BT IFPALE LY Ade 3 *wdter ol ecul es is monomers by appl ying the
strong magnetic_force, at the sane tine it is_anticipated that sone of them
are active hydrogen Pduerak. oxg  ceTafdSat kRYRY he 18sdond" Wt er Fadiatieng
fromthe magnetic process _section 2 flows into the radi ati on_ processi ng
section 3.T3313EIQR aRd-i §AT 4 Infraned oFaxpr £2dVAHRBUEGR tofEf F5ieRELlY apiér
15-2 as it is filtered, and reaches the side surfaces 10 of the container.
And, in theosshbial ceFam cthiyer tie 1 foddowing anes cohsitde appergsddivie of

zircon that irradi ates
ores is conceivable. (1) Sintered substances to be porous

15 materials after pulverizing the ore once into fine powder.
To make it porous, it is necessary to loosely mold the
pulverized material. Or, to mix a pore former (a type of
organic material) in the pulverized material and then to
mold and sinter 1t (creates pores in the sintered material

20 when the organic material burns off and generates CO,). (2)
Fine particles by finely pulverized. The particle diameter
is less than 5mm, or preferably less than 2mm.

In the case of (1), the porous ores will have a

remarkably broader surface area than normal ores of about



radi ation and tourmaline that irradiates far infrared rays, the water is
irradiated by radiation and far infrared rays. As a result, it is believed
that the water turns into water 15 containing |large anounts of short-Ilived
active species and radicals such as active hydrogen. The foll ow ng
reactions are considered to occur within the water. Water is ionized into
HZOtand e- (electron) due to the photoeleqtric effect or the Conpton effect
caused by radiation. The e-reacts with 20 water nol ecul e and becones e-aq
(hydrated el ectron). As for sone of the HzO+, HZO+ reacts with water

mol ecul e ank beameesshBp®. andhedd ol Cahpn Ardlitéhe fiads anthrOdgheaehet 0
becone OH ( active hydrogen ) . As for others of the H20+, HZO+ returns

to H20, wWeirfe JBBRERt id® kHer g5eedlis | baels, the 3YatWiencoMBEziity ¥eheact
nol ecul es by radiating radiation, it is normally believed that high out put

energy is ol kg@ besalsayOin t Recuinldifie beRicaRneitised Wyat ha ! Ughees of
wat er nol ecul es. However, using the present invention, it is 5 believed

that the 'Wiffuéﬁ?o f e Beh8E1t! i SeCd oWyt ) efle bRl $rn0RaRESRTBN

nmononol ecul es or fadicals. Thus, even if substance with | ow radi oactivity

is useg, Gl fﬁ%fggeﬁagagg.anticipated. The respective mneral ores
have | arge surface areas and cone in contact with water efficiently. 10

This fact also e belicyed Lo (930 tRed LM EISPYe Al philesbhbt er

| ayer and the l'ayer contarning v fipus natural mneral ores ceram cs
fymcts o Siofy | LB nbfle! SOHSRASBHIT ST ASAECTRLEY, chiy BT
0,DeCOTe a0k “gEL BN ab BUnIeBAI SN YSE BRL JBGRORRLER BB 2 00
Shor | L Veth 208442, SPERLE W EoRXRSEARY g 5] SRS, 2GRS Ik Bl g o
Vet o o) LS, HET BRehLaa BLOSSRPALO fEEh L PReSuptBEalRIST 12,
at this stage contaips | arde ampynts of Shortedlveh foblVeniReeL8 3%y
the benefit of stronger effect from the radiation and far
infrared rays.
Also, what is common to both (1) and (2) is that when
15 water permeates the mineral ore ceramic layer 15-1,
impurities in the water can be removed because of the
filtering and adsorption effect of the layer.
However, the processing speed of water would decrease
conspicuously if water is passed through narrow space (holes
20 of porous substances, between the particles of a aggregation
of fine particles) because the flow volume of water will be
limited. Therefore, in this embodiment, the following

materials are used in consideration of the processing speed

of water, while using the technologies described in (1) and



- 31 include active hydrogen. Moreover, because mnerals have not been
renoved, it is believed that it has becone water that is effective in
enhancing the resuscitative powers of living matter. That is, such water is
believed to be 5 effective in nurturing living things. The water (the third
water) fromthe radiation processing section 3 enters the ion exchange
section 4. As shown in Fig. 5, cations_frgm_materials such as mnerals are
renoved t hrough the cation exchange resin of 10 the canon exchange section
16-1. Next, the anions such as chlorides are renoved by the ani on exchange
resin of t¢m®) ani oasexgang@taAdl omiheral | bres bebhexefdihbatradisaseifed
is nore effective than the di spl acenent operation by the normal ion
exchange hgeptaistaldp agkisvainrefzédeihbor afneCicVes | Wath tdRfmatetdi 65
stage increases due to the nagnetic field and radiation. In the water (the

Fourth Vatgy) tat khigsn Sh@e, ub8RUri tiA®S 8Heh mstiBal CiM¥ra¥Nore® EHatCl
and F are renoved through ion exchange. Moreover, this water is 20 believed

to contain-d @ e g agﬁa%wtrla%ed BC 4P Fa ST A3 | yBain
hydr ogen or radi cal s, be conposéd of nononmers of water nol ecul es. Wi

this wat erg Agese 0Pt FONLALRLM Exﬁx’ha'igsz tuﬁ%gf BEEQEaﬁ%@ra ICé;J[ S%E%”fih&;‘ﬂ

active Specl es, such as active ogen, and

cbnposedtguigggqgg& dimgaﬁgeg% ecules, which are easily absorbed by

l i ving thi'ngs, and are consideied to have resuscitative power.

bel i eved 1o be g4 eghioveclPaUEEUrAdIg LI NLPO i BgS -5 The YAl tt%f {a finic

Fourth Water) firomthe ion exc ange secti on ers ric

appl yin It t

vvgf e?/ a? t"h]gt 85?% %@%’% ge%} |°§‘1nt 2%'9@ \{:% ect‘?’fgﬂ tg"l%d %b‘%‘o yi ng
section 5. The high voltage 's ed 1 betmeen e anode 18 gnd t

cathode 1PTIEE neSacera i sneatl LFera), drekiog %hseaﬁaae%igrain
col | ected the Sol yti the Fifth Water e Fourth Water at the, st

in vvhib BR§T 2l ﬁ%é’éﬁ?@?cﬁrlges&%e% @» ‘the, cerplt: are r@%I'F 08
are 15 assuned to be in_a state of electrically-char ed pure wat e h
contalmlufﬁﬁysﬂWﬁeﬂgwqhnﬁﬁlF?e?ssﬁf%a %ﬁn@gﬁ €8 ﬁiqﬁﬁx}%f gl§9rp
stage, it is believed that oxidized water HZOZ is forned through t he ozone
ef fect cadsetl®d WiGh ¥Bet Bgeexd@USi-gh electrical field. Some will becone

OH, and 20 are believed to beconme HZOZ by conbining with OH that exists in
the Fourth wat ity hehisar aPBEPRERed td f dsm RAFSAL Hygen. 2Efigdepsdit h

Water is considered to be conposed of nononers of water nolecul es
cont ai ni nglreagbakepypdlation and far infrared rays to water while

15 maintaining a reasonable water processing speed.

If the ceramics container 15 is sufficiently large, or
the volume of the water to be processed is small, it is
possible to fully use the technologies described in (1) and
(2). That is, 1in the case of (1), a single porous

20 substance is used to occupy the entire ceramics container 15.
In the case of (2), ores pulverized 1into extremely fine
powder are used. While the process volume of water might
decline, it raises the efficiency in radiating the water

with radiation and far infrared rays. Also, by using



- 33 radicals and short-lived active species such as active hydrogen, it
is believed that the effect of corona discharge is considerably greater

t han when corona di scharge is applied on normal water. 5 The Sol uti on,
which is the Fifth Water at this stage, is considered to be formed by
nmononol ecul es and be water (solution) containing active HZOZ (hydrogen
peroxi de) and active oxygen. That is, thgsSalution is considered to contain
hydr ogen peroxi de and active oxygen and have no 10 cluster. It has strong
sterilizing and disinfecting powers, and is thus effective for various

cl eansi ng &peréhé DPS £ihke goid i 10pbesus WRILS teiekIct €€ e ipvesibpat eot he
sterilization effect of the Solution (the Fifth Water) produced in this
manner. 15dd@uderdk &8e6nkAttiRase fifRdts 16 CO) candack )l us,
methicillin-resistant Staphyl ococcus aureus, and Helicobacter pylori and

St aphyl ococcus gk @&t 818y, A SPhiti OgehBeL9 Nabker rghenkednt 0 8¢ " Tehk
germ sol ution") adjusted by dissolving one of themin physiological saline

20 soluti gy g ch?& Qud M_Sigsﬁtiainéa' 4D £86 M2l 1432 0ptBcbB81ng
tests. Also, the Solution (the Fifth Water) was diluted by using 0.9~
hvsi oLodi : Lut | . ¢ .
(1he FPTOROaT Ry 3 o e ST R R L Y on o L
test (h ' he, +.[¥ Si t | Jatj.an) .

est (herelfafler 1 aharrefnbo @5sbNeqled (NEEL Y SALGY . wHieH Cthe

met hod i nc S firstly preparing 5 e Disin sol ution an

ol ut Yon, RRvEdFTay opbaBthEs 1| EROLER; Yol I 18] BRar, Y FEAMbe o

e

mcro |i rsof the's nis col af ter
10 secondsb secqags and.five mnute,. .respectivel After coll

sol uti ons, %ggeﬁfcr At M§Ver 0.8 FEQHRR “8%uf?é?Eapgeadﬁ%dc§§E%ﬁgehhe
SShLIOnS deeRedtial |£8 1o 1 0pstletay ohulhco B S opl ppbe oG pThen.
2020 181 Y Pg™h el SnLE YISOl nE St LR o BRI el peglaht
count ed, %Qdcggggigzrtm%sgsggErLLi%%gff}(?ggﬁgdogrtE%f%gégéf"LThe old
container can be easily replaced with a new one.
The 1ion exchange section 4 has its feed port side
connected by pilpe to the radiation processing section 3
15 through the outlet wvalve 10-3 and the inlet valve 9-4. As
shown in Fig. 5, it includes an ion exchange resin filler
section 16 (cation exchange section 16-1 and anion 1ion
exchange section 16-2) which is connected by pipes. This
section is used to remove cation impurities (Na*, Ca®, etc.)
20 and anion impurities (Cl, F, etc.). The respective
sections are filled with cation exchange resins and anion
exchange resins. The method and means, such as shape of the

resin and membrane type of the resin, do not matter here as

long as the above effects can be obtained.



As for the Solution's effect on protein, the following test is conducted.
First, 100 mcro liters of albumn is prepared. Next, each of the

D sinfectant solutions is collected in 4.9 nl, 20 and albumn is added to
each of them Later, 100 micro liters of the solution is collected after 10
seconds, 60 seconds and five mnute, respectively. After collecting the
solutions, 900 mcro liters of 0.5~ sodi yy thiosulfate is added to the
solutions to neutralize the effects of the - 35 Disinfectant sol ution.
Then, 100 micro liters of the neutralized solution is collected, and

sprinkl ed on agete cellbetgitedfbel® @pplvidic ectava yisAldainddited by
cultivation, the effect of the Solution (the Fifth Water) is 5 neasured by

the time |ﬂl[§@k@§ tithe Ofphetedtch&legompese ihe Prateiits Aseadr t ghigkhe
above-nenti oned, no col onies were observed in the cultures nedia of al

Test ger mz# Ub'o‘ﬂ'ﬁ%c%%'d egbedrd t ¢4 £ spaesds jfrﬂ.é@"\hﬂg the agd tpaeiek
the 10 Test germsolutions to the D sinfectant solution. Al so, the proteins

wer e dlsscgf§@ and none were detected. That is, when 4ppm of the
physi ol ogi ca saline solution of the Solutlon (the Fifth Water) is used,

|1 t t ;
theiﬁgggfehvefggshomﬁng hﬁ?ﬂt t%%gﬁgﬁgfoé oes é?geg%§§?|?E?ﬁgﬁ;ﬁ%PBFZéﬁging
power. Ther&lof gy tshei§8lH&le9“ éﬁé‘ee'i' fcldl}: 1\t 85}: Fﬁiﬁ%ﬂéég]‘?wﬁ“id{“gtne

ster|I|2|ng and cl eansing even Wi th a $0

shown in g&&?efh é? 13, %8%%];.%‘?{ gﬂapgﬁﬁ e L0048 §f 20 o?.{;cﬁce‘%?s&gl@é( 596 the

cat hode 1 yi ng 2%t Fons OWs™ an T ncrease
I RN e i R e e T R A U S
electric discharge section 20 includes the membrane 17, the
10 anode 18 and the cathode 19. Water 1s poured into the
section with the membrane 17 in the center and the anode 18
and cathode 19 on the left and the right of the membrane 17.
The electric discharge 1is carried out in the water. The
membrane 17 is there to restrain the mutual dispersion of
15 whatever is formed on the electrodes. In this embodiment a
high polymer fluorine-type resin is used. The anode 18 and
the cathode 19 are electrodes for applying electrical fields
to the water inside. Both electrodes are placed parallel in
the form of thin rods to facilitate corona discharge.
20 Moreover, comb shaped electrodes arranged in parallel, or an
arrangement of one electrode in cylindrical form and the
other in rod form placed on the center line of the cylinder
may also be used. In this embodiment example, a titanium-

plated chrome-alloy is used.



species as O+, H+, H ( active hydrogen ) . Therefore, it is - 36
believed that the water (solution) contains nore short-lived active species
of active hydrogen or radicals than the Third Water and the Fourth water.
That is, the water is believed effective in enhancing the resuscitative
powers of living 5 things. [ The Enbodi nent 2] Next, the configuration of
the second enbodi nent of the free radicalygsal ution producing apparatus
according to the present invention will be described in detail with
reference 10 to Figs. 2 to 6 and Figs. 8 and 9. Fig. 8 is a configuration

di agram show ngride pewend eappliynmesectfionhe A ead adi capowet UtuRdt for
produci ng apparatus of the present invention. The free radical solution

produci ng HRPEy Biy'S a¥8 elekwdasad decolaridiat apddey otessang Hathedd on93l,
a magnetic processing section 32, a radiation processing section 33, an ion

exchange sgCihOBodh éle8teshibsC dophécroal Wydcsfauc@ivad, wihe 0XYIRALle
addi ng section 43, a feed port 36, first to sixth water intakes 37-1 to

376, inl etaifféeflff,s 3Prdn t YAk dye At R €t 1Al ¥edntd 1l t apfi-iq 28nThikhe

enbodi ment differs fromthe fiTst enbodi ment where it "has the sixth process

of addgng OXYGEP-48st Nerihd e%oémceguﬂﬂft 11QN %fxch@:ﬁ L ment T?lusBy a

addi ng oxygen, the nbvenent oxygen 1s activated wthin the Soluti‘on (in

e oo dFckear 1S SRERRRCGA ) WA RS B ohpgetels 1 2T adeed,
A T AT LR AL VR L
CechLor P8P BRERESpdu ) agt HESTE AL R BEE TR SBhpasbifgl U
oPP 02t o0 1 0EERS ph I enhle, EIAED AP SCELARATN S EARLSERRSSS
3'8“ N8Rt &1 b8t K83 ot Ronk"  Nomid OF1 £ SE $ake Ol aNE H0ULL T 2Ny gRPar Flus
take out water (hereafter referred to as the First Water)
processed by the dechlorination processing section 1. The
second water 1ntake 7-2 1s a valve to take out water
(hereafter referred to as the Second Water) processed by the
15 magnetic processing section 2. The third water intake 7-3
is a wvalve to take out water (hereafter referred to as the
Third Water) processed by the radiation processing section 3.
The fourth water intake 7-4 is a valve to take out water
(hereafter referred to as Fourth Water) processed by the ion
20 exchange section 4. The fifth water intake 7-5 is a valve
to take out water (hereafter referred to as Fifth Water)
processed by the electric field applying section 5. The

feed port and outlets of these sections are operated either

manually or automatically (electromagnet valve, etc.)



t he dechlorination processing section 31, nmagnetic processing section 32,
radi ati on processing section 33, ion exchange section 34, electrical field
appl ying section 35, 15 feed port 36, first to fifth water intakes 37-1 to
37-5, inlet valves 39-1 to 39-5, outlet valves 40-1 to 40-5 are the same as
t he dechlorination processing section 1, nmagnetic processing section 2,

radi ati on processing section 3, ion exchaye section 4, electrical field
appl ying section 20 5, feed port 6, first to fifth water intakes 7-1 to
7-5, inlet valves 9-1 to 9-5 and output valves 10-1 to 10-5 of the

embodi ment 1, reseeghineel ywaiher of-ar eand hehexphaait ovamel 1ve onatéedhe -
38 The oxygen adding section 43 is connected by pipe to the electric field
appl yi ng segives For t kheughetheordhladtiondl peod@ssiayd sBketiownal ve 39The As
shown in Fig. 9, it includes a gas m xing section 43-1 and a bubbl er 43-2.

5 The bubbjgle#3vi1G¢eeales FHATRIISoht DYt DYARLES 1W-1h 4 ars $8DVekr ¢t he
oxygen supply section 42 through the adjusting section 41 and spouts out

the foamifnéhRagas tTcXigtbSesding 48ctiohNe Si 28ngf 1RYkI &fa GAD H€3 and
adj usted by the pressure and flowrate of the gas. If necessary, a 10 valve

to pr e‘ée”ttﬂéveééx?léi oOWd fy @t taghed é‘fﬁ]t W AARUSHNT Fo4 | gﬂe41ra£9.§tﬁ%?1

m xi ng section 43-1 Is a vessel type chanber for anIng an di ng oxygen

to the F f%Poé{%&Singl %écﬂ! e e ”?HF Eehs e?ré% af)é'ng“ %%uﬂ%‘&ed

Chan that oliibe jhe.. The arffara' er JlLov el FLLLe: 4o tahe

vessel . cfjl %&gg&?-ﬁs %d% ﬁ{t {;%}Mé fté]él\c}\\g?hé ?Oo% gﬁghggétgenéé%gh&g +-

ot essure ?%‘ $Epd bR o] bt Ba iy B S 4 h8 Ydives.

owrateedd basl ) zqﬁegcasﬁwgazvf%a%@%%srﬁi%@%isS“ e
| ow 41-1, ressure adj.ystin vabve 41-2

corvelBor Zadhlak S ﬁ[ﬁfe%e 35S rapsrhten & DUiER chgpDaniY 1 HBEPRad LAY e

oxygen
Y9 (with electromagnet valves etc).

Next, the operations of the first embodiment of the
free radical solution producing apparatus of the present
invention will be described below in detail with reference

15 to Figs. 1 to 6.

In Fig. 1, a city water line is connected to the feed
port 6 as the water source. When producing the Solution, it
is necessary to open the correct the inlet wvalves, the
outlet valves and water intake by considering which of the

20 First Water to the Fifth Water are necessary. In this
embodiment, the Fifth Water shall be collected. Next, the
feed port 6 is opened to draw in the water.

The water first enters the dechlorination processing

section 1. As shown in Fig. 2, the water enters the filter



5 supply section 42 to a | ow secondary pressure gas (pressure usable by the
mass f low 41-1). The primary pressure and secondary pressure can be
selected at will by the type of pressure adjusting valve used. The nass
flow 41-1 connects to the pressure adjusting 10 valve 41-2 and t he bubbler
43-2. The mass flow 41-1 sends out the required anount of oxygen gas after
the gas is adjusted with the pressure adjpysting valve 41-2. The oxygen
supply section 42 is connected to the adjusting section 41, and supplies
oxygen to the oxygen 15 addi ng section 43 through the adjusting section 41.
For exanplgectihéngas i&ndli dheir gbgsotgesher dédiidyivaygen fswctiiwn 12
facility where the free radical solution production apparatus 38 is

instal | ed.af fef hire RARDE# IRNt1atde DAt WTed Y ap/JefengRredy! | Ndale (pUtyty
of 98~) for nedical 20 purposes Is used. The feed port 36 is the inlet

val ve t0 dgapern JEHRE41HEO0NIK1EY1NBT efopOUsEErs 28R oAUt Piug@o%fe.t he The
apparatus. It is possible to attach various types of couplers to facilitate

pi pes CO“%%&&anﬁTQa fla’ Sto Wehe! Wdllikees{stst An a A49ssbi%eld fdtatet ek
intake 37-5 are the valves for collecting the First Water to the Fifth

8 B0 IR SOt AT "t WhSboud gy a0

t he valve ecting water “(hereatter erre he 5

Ve 1), 1 OBRSRH BERAI FURLTSBREL £, ThEssgbasnniis apde! o

i nt akes ar'e operated nmanually or au ves, etc.)

The | ol ot ¥81¥88s 3%ch {1 2055 A i OULRYL o1 XE8 L4051 0005 A, tne

respectiv ein ves echlorinati on processing
30-6 and oUREt v vacrrraade | fEY I RER, Flout o8P afiat, fhe,
automat | cHTHOPRTREPREnaatt Vi e hiaring ) C e pF ot o FhISEIBN " sPhene
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2to6, Figs. 8 and 9. 20 In Fig. 8 a city water line is connected to the

feed port atateE #&28FSsource. Wien producing the Solution, it is

necessary to open the correct the inlet valves, the outlet valves and water
i ntake by consi¥RYEVRETwhiBIeDf AHOE Ast Thhter tBithe Wist Fapabddife to

necessary. In this _ - 41 enbodinment, the Sixth Water shall be coll ected.
Next, the remove chlorine at the same amount as calcium sulfite, the

filter promotes the ionization of chlorine by adsorbing and
15 removing the chlorine in the water,

The water (the First Water), from which impurities are
removed at this stage, it still contains chlorine ions and
minerals. From the micro standpoint, water molecules form
clusters ((H,0),). The water molecules dynamically and

20 randomly change while repeating the process of coupling and
separating. While they exist mostly in the form of cluster,
they are believed to be in the form of a pentamer where
oxygen atoms in the water molecules are positioned in the

pinnacle and the center of gravity of a regular tetrahedron.



feed port 36 is opened to draw in the water. The water enters the

dechl orination processing section 31. Here, the operations fromthe

dechl orinati on processing 5 section 31 to the electric field applying
section 35 is the sanme as enbodi nent 1, so an explanation will be omtted.
Al so, the Water (the fifth Water) flowng out fromelectric field applying
section 35 can be collected, if necessaryg fromthe fifth water intake
37-5. 10 The Water (the Fifth Water No. 5) flowi ng out of electric field
appl ying section 35 enters the oxygen adding section 43. At the stage of
the Fifth Waterrhét wateansi dened tibist he waieaf) (Ss@kvhi ondetcBlbdoifadioyn
nmononol ecul ar, and 15 includes active HZOZ (hydrogen peroxi de) and active
oxygen. |rb19<§<|5'@§s!\ﬁ§d%edtt1dr§ bekheved tthad hAghesdbUigrtesilng NseBydoagen
per oxi de and active oxygen, w thout any cluster, and is an effective
solution f®r various cl eansing operations because of its sterilizing and
di sinfecting 20 powers. As showin Fig. 9, the high pressure oxygen gas

fromthe oxygemsugplowrSeehi Fudt2 i3S aehxélstfq%%r?a%&dvemamﬂr@t ﬁilocess
pressure by the pressure adjusting valve 41-2. I'n this enbodi nent,

pressuge i @é(gig"glas”hd . £18¢ ggﬁcbﬁ ith % hi lem' eb&ihé h@%a gnapbg‘i’e‘&l 1

to the bub of the oxygen addi ng sectl flow
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t hi f k I t he Fifth Wat
o o A e R Bl @%fe@%%%pﬁgng
oxygen .gas an the structure of t h bbler 43- ﬁ3 %gb e _dianeter
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ly di I b f th h h rat f f
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is minly between 0.1 to 0.5 nmm The Fifth Water contains |arge anounts of
active electromagnetic induction effect of the magnetic™ force, it

is anticipated that +the collision frequency and the
collision energy of water molecules clashing will increase.
15 As a result, it is Dbelieved that the clusters will
disintegrate and the microscopic polarization of the density
of water molecules will decrease. Also, since the hydrogen
atoms in the water molecules dynamically and randomly change
while repeating the process of coupling and separating from
20 surrounding oxygen atoms, it is believed that some of that
random change will be severed midway and the water molecules
themselves will be disintegrated by the impact of

electromagnetic induction effect.



20 hydrogen peroxi de and active oxygen, and it is considered that the

nmut ual action between the added oxygen and themis extrenely strong. And,
because of this effect, it is believed that the oxygen adding section 43 is
able to dissolve |large anounts of oxygen in the Fifth Water. - 43 That
is, it is believed that at this stage, the Solution (the Sixth Water) is
wat er containing extrenely |arge anounts ,@f _active hydrogen peroxi de,
active oxygen, and dissolved oxygen. 5 Figs. 10 and 11 show t he test
results of the chem cal characteristics of the Solution prepared in this

manner (the frem r geCaba ot Ul(itdis &88ohif tWatlit pr aandchhe Bivdde Vakatpr
Fig. 10 is a table showng the test results of the oxidation-reduction

potential 1 dbg1 0! Y5 ABnOMGd R dPpIpdhgaknellstiidiy mighdeier esebe,

invention. It shows the oxidation-Teduction potential of the Free radical
sol ution (4ehf t{hﬁ{@t e § ouls adftng:ipUYean ande t honfd e@fratﬁilé}@' are

solution (the Sixth Water) w th adding oxygen in condition of 5 mn. ~ 15

L/'mn. As éé{ggg!ﬁ%&ER%Qﬁ_Qéhdgtﬁon.ﬁgureduction potential of city water
Cc

and city water wt orine renoved are also listed. As shown in Fig. 10,

the oxgdation- rﬁ@&%h%gggqgtg@ n{ﬁécrﬁﬁpha]%feé)he? isfnga%%ﬂy 1?1—?% Uﬁnhﬁﬂe%‘.{%"‘ﬁ

a high value of 'nbret I's value differs Qreat m t he val ues

20 of 523nV_and 253nV ectj ve or ¢i r Cifa t i

chl ori ne rEHOVEE® Tﬁgcﬁég’on or%%/?nss igh;één\évi% er e?%%la#%/%%va;;éﬂgwre%gﬂ'ggl
solution contains Large anounts of active hydrogen peroxide and active
oxygen. Seqhtotn fdentally, as shown in Fig. 11, the value was 980nV when

oxt dat on. reduch? PR ehb Eohad gt oo, P iatas | EXEERehoEpe S4dsaRe
the 5 addefa§§¥gf9-9iiiok¥eﬂsi%ff?%éﬂ }rgggufgacrgscgﬂgigggewghgfaces
10 of the container. And, in the mineral ceramic layer 15-1
that contains considerable amount of zircon that irradiates
radiation and tourmaline that irradiates far infrared rays,
the water is irradiated by radiation and far infrared rays.
As a result, it is believed that the water turns into water
15 containing large amounts of short-lived active species and
radicals such as active hydrogen. The following reactions
are considered to occur within the water. Water is ionized
into H,0" and e” (electron) due to the photoelectric effect or
the Compton effect caused by radiation. The e reacts with
20 water molecule and becomes e-aq (hydrated electron). As for
some of the H,0', H,0' reacts with water molecule and becomes H,
O* and °*'OH (radical). And the e-aqgq and °*OH react to become
‘OH" (active hydrogen). As for others of the H,0", H,0' returns

to H,0, while generating luorescent light.



the radi cals such as active hydrogen peroxi de and active oxygen, and then,
they are further activated. Also, in Fig. 10, the nmaxi mum val ue of

oxi dation-reduction potential is 1,014nV, but by increasing the anount of
added oxygen, the 10 oxidation-reduction potential can be increase nore.
Incidentally, the hydrogen ion density (pH) was neasured for the Free

radi cal solution explained in Fig. 10. Asxa result, the pH that indicates
hydrogen ion density was approxi mately 6.0 for all four types. That is,
while the 15 water is slightly acidic, it basically shows a neutral val ue.
That is, it shomgehhabnibengr eateddinedleinlds 9P r&aPatohyt radiwitlibng Hitgh
oxi dati on-reduction potential even though it is neutral. Fig. 11 shows a

table of the fesHAlSyobePield @hadl HigfH duOpuPObRet bR 18XPeauned@bove
and hydrogen ion density. Fig. 11 al so shows the measurement results of

functi onal pyeh&se PbPIURRA sRY- it GUNEINYH Vhsé&CHPOLALI BIuaRE N F
electrolytic water in addition to those of the Free radical solution. In

Fig. 11, aga{é&r &QEeEE%EE'.i Zifdd eI udiify the APreskAk! !Lh%ﬁ%i%e,mf@fs

are added to water, and as for the strong acid water and strong acid water

W th hydr ogly oLy &qathde hom%fﬁéé¥é§”&raﬂﬂ@ﬁy£9e¥ﬂ Ehe EQ%%%%PW%t%f¥*
only solutions generated frompure water are Free radical solution,
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anounts of active hydrogen peroxide and active qgxygen and di ssol ved oxygen,
whi ch 20 nutuaJ$§SPntEP%CF#&%%&*%PY%% 284di thes 1apesr e b R g e YR 1S

conducted to investigate the sterilization effect of the Free radical
sol ution (RHEUSRkt MiRATAY PHeShian@nssFardfs fepctden @gnp filter to

reduce the impurities in the water.
In the water (the third Water) at this stage, some of
15 the monomolecules are believed to become ionized and then
become short-lived actlve species and radicals including
active hydrogen by radiation. The percentage of these such
as short-lived active species 1s expected to increase
compared with those of the Second Water.
20 If it is necessary to take out the water (the Third
Water) flowing out from the radiation processing section 3,
the water is taken out through the third water intake 7-3.
It is believed that the water at this stage contains large

amounts of short-lived active species and radicals that



- 46 Colon bacillus 0157:H7 (hereafter referred to as 0157)
Methicillin-resistant Staphylococcus (hereafter referred to as MRSA) (2)
Test materials and references 5 [Test materials] The Free radical solution
(the Sixth Water) [Reference sterilizer] Chlorhexidine (Product name (trade
nane):"Hi biten") 0.05 Aqueous solution: Used for sterilizing skin and

equi pment for surgery. 10 [Reference] Stanillized physiol ogical saline
solution (3) Testing Method (i) Cultivating 0157 and MRSA. Then, to
generate test germsolutions of 0157 and MRSA, respectively with estinmated
nunber of GeEIEAOf abtQve 18Facoldenl.. 1MdiddvéENentddigsd hindaensies ahve
diluted germsolutions for each germby diluting the above test germ

sol utions Yt Npakdr itdmefe@ySitol p8i pall isdldd1etAgEULIOMa b |bl€[<ftﬂnege€vﬁ1ter
solution A Diluted 10-1 times (germquantity 1 X 10-' CFUmM ) , 20

Di | uted gefﬁlatsowt | et Dé Utigd é&gnéiﬁ'ﬁs tHCT PR 8381 thY iYeX JdadreF
), and Diluted germsolution C. Dluted 10-3 tinmes (germquantity 1 X 10 5

CFU m JQVHW mdiids | N egldHg %Aﬁe IRt di 14 eded9heP! W 0%% (A

to O of 0 in sterilized certitfi'ed test tubes, respectively, each o
whi ch giz 0 descrlbed sterilized test
t ubes ?n ﬁ%ff%ggggé?%ﬁtg?%ﬁ%&§a¥%ﬁgﬁg%i Injecting the Free

radi cal sol uti chl.ar i d % ue | ut an er
physi ol ogi cal sa |neb§52%$|okgﬁﬁ nﬁég%ﬁﬁ gégﬁg |V€ﬂ§“|nsgﬁihekéhiggggﬁbe
one of the steriljized t

ﬁ tuge Q I nf eraction tine AkPXQaII be 1

mnute, 2 BFPCTRITNS ﬁFﬁg g er‘ﬁ By FErdeRee E&% i'ig 50
it f_th | pt d

el udi ng the. AR pEHITE 4R uFLd ge ”msscié’wt‘?%%Qsﬂaéq”@?%%raf&égé}uah ( RS

respectlv 5 interaction time with 450 m grs of 0. 596solut|fn of

sodi um t hi"&sHPF%: §|q¥ﬁh5ew8¥FQLﬁﬂ£°5ﬂH s ?rFﬁ% P8 STEphende: &R

10 the cation exchange section 16-1. Next, the anions such as
chlorides are removed by the anion exchange resin of the
anion exchange section 16-2. It is believed that this
method is more effective than the displacement operation by
the normal 3ion exchange because the activation of the

15 respective impurities at this stage 1increases due to the
magnetic field and radiation.

In the water (the Fourth Water) at this stage,
impurities such as Mg, Ca, Na, Zn, Fe, Cu, Cl and F are
removed through ion exchange. Moreover, this water 1is

20 Dbelieved to contain large amounts of short-lived active
species such as active hydrogen or radicals, and be composed
of monomers of water molecules.

While this water does not contain mineral, it has large

amounts of short-lived active species, such as active



(vii) Carrying out the tenfold serial dilution for the germ sol utions
processed for the respective tine (prepared in (6)) 20 by the sterilized
physi ol ogi cal saline solution. Smearing 0.1 nl of the diluted respective
germ solutions onto the heart infusion agar. (viii) Counting the nunber of
col oni es appeared after cultivating the cultures for 18 hours at 37Q C. -
48 (4) Test Results A table of Fig. 12 ghows the test results on O157. In
the table fromthe left side, the first row shows the aqueous sol ution used
(the above (2) Test materials and 5 references), the second row shows the
dilution Hybesgen,t Al gadDcadlsut ia® {aboumposed( oif) nldrdiiexk 08f N"water
solutions), the third row shows the quantity of gerns in the diluted germ
sol uti ons Kelheelés) Whiich GRFE @uaAtliyt Yabsotrbedstssf i Livetgcatidded haats;
total quantity of gerns in 0.2 10 m of inocul ated germsolutions), the

fourth rovgsiowensN8ega e ShA LGS ei‘e'sﬁsb'l@;a'tﬁ.tv%r edwep. Ui M (i) believed

(Measurenent results in the above 3 ) (viili ; indicated in terns of the
nunber of eerie! SkeseRL LN hﬁr%ﬁmngf 115 fo«ll&'ﬂ%é‘.s) _As shown in the
table in Fig. 12, the Free radical "15 sol ution 157 is conpletely

sterilzed whenpide Wr (nd N3G duatdR) S ehof? (nl0616E Bhonghsd

even in the case of 1.42 X 10" CFU/ m, a considerable nunber of gerns have

di ed off h F
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hysi ol I d cl
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the water processed by the anode 18 1s collected as the
Solution (the Fifth Water).
The Fourth Water at the stage, in which the only active
species are such as OH, H', °*H (active hydrogen), are
15 assumed to be in a state of electrically-charged pure water,
without containing any mineral impurities. By applying a
corona discharge at this stage, it is believed that oxidized
water H,0, is formed through the ozone effect caused by high
voltage and high electrical field. Some will become OH, and
20 are believed to become H,0, by combining with OH that exists
in the Fourth Water. Others are believed to form active
oxygen.
As the Fourth Water is considered to be composed of

monomers of water molecules containing large amounts of



solution, MRSA is conpletely sterilized when the nunber of inocul ated germ
is 0.85 X 106 CFU m . Also, even in the case 10 of 0.85 X 10" CFU mM, the
tabl e shows that a consi derabl e nunber of MRSA gerns have died off . Wen
conpared with the same stage of dilution (10-1), Free radical solution has
a higher sterilization effect than sterilized physiol ogical saline
solution, and close to the effect shown kg 15 chl or hexi dine. The esti nmated
nunber of gerns killed is 4.25 X 104CFU mM (42,500 gerns in 1 m). That is,
it is confirmed that the Free radical solution has a sterilizing effect on
MRSA. And,rddid¢slsonander sHorhallit/ed walcdived erdpediss | essch haas 108ctfe
gernms per 1 m 20 within one to two mnutes. A cloth was used to w pe off
sone ani nydidgén pi Nt( Aeatbgliiedrsd €&t ) tRsdeerthar sashed aikeharge
imersing the cloth in the Free radical solution and also in warm water

heated to A degh8eabrhBl§oMRAatidie Ctieansi WHelf f Glrond diséRarget engent
was used. As a result, the test showed that the renoval of oil staln was

con3|denﬂ%§bigg@ &Heﬁofﬁgﬂeqam@&h the Free radical solution than with the
40 degree Cwarmwater. That is, it was verified that Free radical solution

5 has g strong @&£agahi¢ 18, e%hfé‘ho'ﬂs Sid NF1£ALS GathiENat SiHMY WRage! d

on the cleansing effect on fat and protein from human skin, it was verified

that fat apd pg ?).tsqgé (fmtgun@g %fﬂn&f‘db@ 5&%8@9&%8&@% Sgﬁ&t . wlhak

is, it was veri eansi ng ef t on“fat an protein. The Sixth

col ut i on byP S} d%?%é’g?)@%%##“?ﬁé FRPPLORa I Tla7arDoRh, BExGkIRs T RRd
oxygen furjhes Syihe sheld i, ngtmd 5005, ﬁffessng&dteg%f' L

15 Water in ha |n aqueous sol U a stronger steri

¢l eansi ng §O|€tiﬁﬁlhydrogen peroxide and active oxygen and have no

10 cluster. It has strong sterilizing and disinfecting powers,
and is thus effective for wvarious cleansing operations.

The following tests were conducted to investigate the

sterilization effect of the Solution (the Fifth Water)

produced in this manner.

15 The germs used in these tests 1is c¢olon bacillus,
methicillin-resistant Staphylococcus aureus, and
Helicobacter pylori and Staphylococcus epidermidis. A

solution (hereinafter referred to as "Test germ solution")
adjusted by dissolving one of them in physiological saline
20 solution such that a germ density is 10’ units/ml were used
in the tests. Also, the Solution (the Fifth Water) was
diluted by wusing 0.9% physiological saline solution to

create a 4 ppm solution of the Solution (the Fifth Water)



The Sixth Water can be obtai ned by addi ng oxygen to the Fifth Water after

it is generated with the apparatus in Fig. 1 and using anot her equi pnent

| i ke showmn in Fig. 9. 20 Mreover, if the Free radical solution is exposed
to the atnosphere for long hours or at sone |evel of tenperature, the
properties of Free radical solution revert back closely to the state of
city water. For exanple, the oxidation-rgguction potential of 1,014nV of

t he Free radical - 51 solution drops to about 900nmV in about two hours.
Al so, the Free radical solution with oxidation-reduction potential of 999nV
shows a drigy i nugRilgt oiabodas 885MiikAnEe@tiant) rdltitsomt BordegheestEst5
Therefore, while the Free radical solution has strong sterilization and

cl eansi ng povesinatt8LCPARErEka@Stol AsamEl "D BifdEtaNt Wabeukivhen it is
allowed to stand in the atnosphere for close to one day. This is probably

due to the factyidateEtemdtdEa nSPhEEEO0R ik tTRAGXEpHRiRG 8NG110cHOo@heNOL
contain any special additives. That is, this shows that Free radical

sol uti on iy easkdyr BheCeRPRIL S GRY ' 28AEAGR! Yk I680oke AbBO td Rt

i nvention, t order of the magnetic procesS section 2 and the radiation

br 0cessi NGyt i) it dch o5 tont ehEhanaenl &t Jhe RRSIYMH Of BRob@lrter,

exchange secti on s al so changeable 1T 1t cone Iation

procesel ng, GECL Mg AL HUEHORMEL LB i i 1 EhehdH viaag eaechioon

5. Prefera e inthe order o magneti C processing section

2, he radl 240 20 dy OSES3HAL S6EAT 1L Adable | AL SxEhRNgE 9Ot B ed a0

shown in reover, Inthi's invention, I ¢ protéss section
2 and the radjatjon pr.Qcessi section may, be om,tted. |lpt C

nowever | (e RSbERo D HHE D B 1B, oo kb Ok Lok, Urks B3,
effect of the water . wl| decline. It i ossi.ble, with this invention,.to
produce mﬁﬁOWiﬁaEFeri?i A ,gditsq Nt i ﬁ&lélrjfg'oaseaﬁ& n§eHs q‘zf? wePe 5
as just cleapsing power. Also, .it is pagssible with this jnventi to

or 0dud? et SERAL Vonthths DARLBESRTANE aRBUHELSR ‘act | vaMRAN 0ddP pBAGECde.
Capability of Exploitation in Industry 10 The Free radical solution can .be
ised i n t HELHRES cabt| P t onEHERRLAZAG SATREIPBIEAE bFUIFFLeRg | ADG
sterilizing and cl eansi ng powers. Al so, .the water can be used as bath water
for hospi t3RTHkIed: Snad@afrochwrginedia R CcHd tivate JfoF ore, dele (A er

has the effect of 15 sterilizing and cleansing the fresh vegetables and the
case of the helicobacter pylori, for One week). The number

of colonies on the culture media is counted, and used as the
15 sterilization effect of the Solution.
As for the Solution's effect on protein, the following
test is conducted.
First, 100 micro liters of albumin is prepared. Next,
each of the Disinfectant solutions is collected in 4.9 ml,
20 and albumin is added to each of them. Later, 100 micro
liters of the solution is collected after 10 seconds, 60
seconds and five minute, respectively. After collecting the
solutions, 900 micro liters of 0.5% sodium thiosulfate is

added to the solutions to neutralize the effects of the



sterilizing and cl eansi ng equi prent for treating vegetables. Mreover, the
wat er can be used to sterilize and cl eans cooking utensils. In the plant
related field, the water has the effect of 20 renoving various bacteria in
the soil. Also, it nay be used to pronote the growm h of plants. - 53
What is clainmed is: 1. A free radical solution produci ng apparatus
conprising: a feed port in which water i gsdr.awn; a dechl orination
processi ng section which 5 produces first water by deconposi ng chlorine
conmpounds in said water; a nagnetic processing section which produces
second watmrsthyrée€ataytngsoltitaopr.ocesThiegt amu | esi@dagneteéesfi 6Ed the
said first water; 10 a radi ation processing section which produces third

water by Gedutrdlifed sPreeess thnt dolviabtd®s anddispiiokled sand agaend
wat er; an ion exchange section which produces fourth water by carryi ng out

a process diptuPer f AEEBadN PN d@1Ex¢ARA0E o Sendl tQhyd Wat eAtt@P the
electric field applying section which produces fifth water by carryi ng out

a process ; hBS tr rige f ¢ sqi s ~ya 20
R b ST

radi cak s i r gducy aj Us {COmY | $bN% Olfed ﬂ%ﬁ h Rt er
i's dra\%’m; q}éégdée%‘gr% at {l:lgﬁ f)c%@eres%?ng secti gh %}?@11‘?@?124 dteédgn o) ué:ces
first wat ggr@é/eflﬁconposi ng chlorine conpounds in said water; a magnetic

processi ng sectTon which produces second water by carrying out a process

that applies a A’@ggetj__g%lf_l_il_gl g:é O+{g da%é&élm&ﬁgfgheao G WA s were

processing section which produces third water by carfylng out” a process
e o ey g B oHOET AR, SRARR “GF SRS SR SR
collected after 10 seconds following the addition of the
10 Test germ solutions to the Disinfectant solution. Also, the
proteins were dissolved and none were detected. That is,
when 4ppm of the physiological saline solution of the
Solution (the Fifth Water) is used, all respective germs in
the Test germ solutions and protein were exterminated,
15 showing that the water does have sterilizing and cleansing
power. Therefore, the Solution (the Fifth Water) has
extremely strong sterilizing and cleansing power, even with
a solution of only 4ppm.
As shown in Fig. 6, it 1is considered that the water
20 processed by the cathode 19 of the electric field applying
section 5 shows an increased volume of active hydrogen
because it can be assumed that the Fourth Water of the

previous stage is pure water composed only of such active

species as OH, H', 'H (active hydrogen). Therefore, it is



15 exchange for said third water; an electric field applying section which
produces fifth water by carrying out a process that applies a strong
electric field to said fourth water; an oxygen addi ng secti on which
produces sixth 20 water by carrying out a process that adds oxygen to said
fifth water; and a sixth water intake fromwhich said sixth water is
obtained. 3. The free radical solution prgducing apparatus according to
claims 1 or 2 ( wherein said nmagnhetic processing section conprises: a
magnetic processing tube in which said first 5 water flows; and a plurality
of pairs ofePEPEEStAHEURNeY Wt e0sapation ) Wcloh tdiiffse midite t yREELOLivead
magneti c pol es facing - 55 each other and toward said magnetic

processi NnadtPe 4pelhtsl b¥e dadival n$@F8§EAN R @A LPRRd Rt the a2RAEA NY
to any one of clains 1 to 3, wherein said radiation processing section

conpri ses:ya &% Nghal e FAIAPR Cwh Y8, WHr{y COSP' kR8S watBY e{sabglieved
i ncluding radi oactive materials such that said radiation is efficiently

|11 adi at eG4 £o 524 o SAGPNUnHALA ASEREO 8L QLGN RN el HUMLON ¥ 05375 hig0

section; and a ceram cs container which retains sard mneral 10 ore ceram c
| ayer. g5. gﬁghégee radi cal sol ution produci ng apparatus according to
claimd, whérein said radi ati on processing section has said mneral ore

ceram c | ayer vf%ﬁg Eﬁéﬁgﬁhgﬁgnarises materials including far 5 infrared
rra a

radi ative nmate S sSu ar infrared radiation is efficiently

irradiated to i d_second water passing thr h _sai d yadi.ation ogcessing
seciion 6. ThW¥Ee PR coRrdadbaCioi, Oh, Ehdy saRichd, MRt fne Rt aer InED,
one of clains 1 tq.5 wherein.,said electric field | ying section
compri ses: PRF oratidak SATUEARR TIPS APBRTATS (80808 Gingo, ia the
di scharge in said fourth water,. - 5 7. . The free radical, solution
b oduci g BHRSEhE LIRTEEG AT G dre ResCTaRBRertn G Rk iRl b Rgence
sectign conprises: a bubblin%hggnerator whi ch adds oxygen as sort 5 of
bubbl 89 t otQaF49F+ f EhtRabePlEnFdast 19 fA whter. 8. A free radical sol ution
produci ng nmet hod conprising the steps of: producing first water by
deconposi ng chlBt9ne &odPorthdsops igaration pddggeafy shedhadwdiheg ~ ggcond
carrying out a_process that applies a magnetic field to said first water;
produci ng ¢RPPELiMaREr afy &her frag JRdiCHt o8edYtinht AHIT N SsARPAEETAS on
to said second water; producing fourth water by carrying out a process
of the present invention. The free radical solution
producing apparatus 38 includes a dechlorination processing
15 section 31, a magnetic processing section 32, a radiation
processing section 33, an ion exchange section 34, an
electric field applying section 35, an oxygen adding section
43, a feed port 36, first to sixth water intakes 37-1 to 37-
6, inlet wvalves 39-1 to 39-6, and outlet valves 40-1 to 40-6.
20 This embodiment differs from the first embodiment where
it has the sixth process of adding oxygen to the free
radical solution of the embodiment 1. By adding oxygen, the

movement of oxygen is activated within the Solution (in the

embodiment 2, the Free radical solution after oxygen is



10 that perforns an ion exchange for said third water; and producing fifth
wat er by carrying out a process that applies a strong electric field to
said fourth water. 9. The free radical solution producing nethod according
to claim8 , further conprising the step of producing sixth water by
carrying out a process that adds oxygen to said fifth water. 10. The free
radi cal sol ution produci ng nethod - {737according to clainms 8 or 9,
wherein said step of producing said second water conprises: applying
magnetic fields with different 5 directions alternately to said first

wat er. 1l.addedfsralladecataBnddt ' @RepiSodutith Met hoByadeqr dily $eladYoane
of clains 8 to 10 , wherein said step of producing a third water conprises:

irradiatincarfabe ragprdbiea and hde idféanednd piied, OBt il mFLCHbier
water at the sane tine by mneral ore with grain diameter of |ess than 2mm

12. The frffarpsdigeabisatihgopokeeduci ng nmethod according to any one of
clains 8 to 11 , wherein said step of producing a fifth water conprises:

carrying out cojppgrdisychargs idi1SAl gatar tis Saval@r -idfo AHd €8ppadhtak
solution which 1s produced by using the free radical solution producing

appar akus aeLalghNenko ddell Bordt ! 967 tief iR 801AXE BN PUAKIL 1 081) -

potential s equal to or greater than 980 . . ee radicaf)

“hov Al os AT Cohade hEsC EREEER ((FUE" € End b ARRER JEHRs °(33) - the
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Ul ca] ]ca’lﬁ:a] a]calca] gcalcalcalcg]lcalcal 1l x 1li &b
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a] cal] ca] ca] ca] ca cagfa]cq%ca%pa c%b;a%ca!ccmg%
E}) bLR8} xsni d_Z% cF08] c&Feq] ] B9fEAFOR] ReUichiel) AR M T aPla] ca
]ca]ca]ca]cqgca]ca cal ca ca]ca]ca]c%lca ca! 8l .
th dechlorination processing section 31, magnetic
processing section 32, radiation processing section 33, ion
exchange section 34, electrical field applying section 35,
15 feed port 36, first to fifth water intakes 37-1 to 37-5,
inlet wvalves 39-1 to 39-5, outlet wvalves 40-1 to 40-5 are
the same as the dechlorination processing section 1,
magnetic processing section 2, radiation processing section
3, ion exchange section 4, electrical field applying section
20 5, feed port 6, first to fifth water intakes 7-1 to 7-5,
inlet wvalves 9-1 to 9-5 and output wvalves 10-1 to 10-5 of

the embodiment 1, respectively. Therefore, the explanation

will be omitted.
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'YlO%zg()saﬁﬁl section 42 to a low secondary pressure gas (pressure
usable by the mass flow 41-1). The primary pressure and
secondary pressure can be selected at will by the type of
pressure adjusting valve used.
The mass flow 41-1 connects to the pressure adjusting
10 wvalve 41-2 and the bubbler 43-2. The mass flow 41-1 sends
out the required amount of oxygen gas after the gas is
adjusted with the pressure adjusting valve 41-2.
The oxygen supply section 42 is connected to the
adjusting section 41, and supplies oxygen to the oxygen
15 adding section 43 through the adjusting section 41. For
example, the gas is high purity oxygen or utility oxygen for
the facility where the free radical solution production
apparatus 38 is installed. In this embodiment, the high
purity oxygen gas cylinder (purity of 98%) for medical
20 purposes is used.
The feed port 36 is the inlet valve to draw in water
from city water source located outside of the apparatus. It
is possible to attach wvarious types of couplers to

facilitate pipes connection. The first water intake 37-1 to
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10%%& () - y&#iment 1. Also, the sixth water intake 37-6 is the
valve for collecting water (hereafter referred to as "the
5 Sixth Water) processed by oxygen adding section 43. These
feed ports and water intakes are operated manually or
automatically (electromagnet valves, etc.)

The inlet valves 39-1 to 39-5 and the output valves 40-
1 to 40-5 are respectively the inlet and outlet valves for

10 dechlorination processing section 31 to the electric field
applying section 35. Also, inlet wvalve 39-6 and output
valve 40-6 are the inlet and output wvalves for the oxygen
adding section 43. These 1inlet and outlet valves are
operated manually or automatically (electromagnet valves,

15 etc).

Next, the operations of the second embodiment of the
free radical solution producing apparatus of +the present
invention will be described below in detail with reference
to Figs. 2 to 6, Figs. 8 and 9.

20 In Fig. 8, a city water line is connected to the feed
port 36 as the water source. When producing the Solution,
it 1s necessary to open the correct the inlet valves, the
outlet valves and water 1intake by considering which of the

First Water to the Sixth Water are necessary. In this
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The water enters the dechlorination processing section
31. Here, the operations from the dechlorination processing
5 section 31 to the electric field applying section 35 is the
same as embodiment 1, so an explanation will be omitted.
Also, the Water (the fifth Water) flowing out from
electric field applying section 35 can be collected, 1if
necessary, from the fifth water intake 37-5.
10 The Water (the Fifth Water No. 5) flowing out of
electric field applying section 35 enters the oxygen adding
section 43.
At the stage of the Fifth Water, it is considered that
the water (solution) ls formed by monomolecular, and
15 includes active H,0, (hydrogen peroxide) and active oxygen.
In other words, it is believed that this solution contains
hydrogen peroxide and active oxygen, without any cluster,
and is an effective solution for various cleansing
operations because of its sterilizing and disinfecting
20 powers.
As show in Fig. 9, the high pressure oxygen gas from
the oxygen supply section 42 1is adjusted to a lower

designated pressure by the pressure adjusting wvalve 41-2.

In this embodiment, the pressure is 2kg/cm’. And, the gas is
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5 section 43-1. This is for supplying the necessary volume of
oxygen to the Fifth Water. It is more preferable to have an
oxygen mixture of 30% or more.

At the oxygen adding section 43, the Fifth Water flows

at a set rate while filling the gas mixing section 43-1. In

10 this embodiment the rate is 20L/min. And, thin, foam-like
oxygen gas 1s released into the Fifth Water by bubbler 43-2.

The size of the bubbles can be adjusted with the pressure of

the oxygen gas and the structure of the bubbler 43-2.

Oxygen bubble diameter of less than 2mm 1is preferable for

15 adding oxygen. This is because oxygen can easily dissolve
in because of the high rate of surface area. More
preferably, the diameter 1is 1less than 1lmm. In this

embodiment, the diameter 1s mainly between 0.1 to 0.5 mm.
The Fifth Water contains large amounts of active
20 hydrogen peroxide and active oxygen, and it is considered
that the mutual action between the added oxygen and them is
extremely strong. And, Dbecause of this effect, it is
believed that the oxygen adding section 43 is able to

dissolve large amounts of oxygen in the Fifth Water.
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characteristics of the Solution prepared in this manner (the
free radical solution, the Fifth Water and the Sixth Water).
Fig. 10 1s a table showing the test results of the
oxidation-reduction potential of the Solution (the free
10 radical solution) of the present invention. It shows the
oxidation-reduction potential of the Free radical solution
(the Fifth Water) without adding oxygen and the Free radical
solution (the Sixth Water) with adding oxygen in condition
of 5 L/min. ~ 15 L/min. As comparisons the oxidation-
15 reduction potential of city water and city water with
chlorine removed are also listed.
As shown in Fig. 10, the oxidation-reduction potential
(ORP) of the Free radical solution shows a high wvalue of
more than 995mV. This value differs greatly from the values
20 of 523mV and 253mV respectively for city water and city
water with chlorine removed. The reason for this is
considered that the Free radical solution contains large

amounts of active hydrogen peroxide and active oxygen.
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, the maximum wvalue of oxidation-reduction potential is
1,014mV, but by increasing the amount of added oxygen, the
10 oxidation-reduction potential can be increase more.
Incidentally, the hydrogen ion density (pH) was
measured for the Free radical solution explained in Fig. 10.
As a result, the pH that indicates hydrogen ion density was
approximately 6.0 for all four types. That is, while the
15 water is slightly acidic, it basically shows a neutral value.
That is, it shows that the Free radical solution is a
solution with a high oxidation-reduction potential even
though it is neutral.
Fig. 11 shows a table of the results of oxidation-
20 reduction potential explained above and hydrogen ion density.
Fig. 11 also shows the measurement results of functional
water produced by the conventional technologies and the
electrolytic water in addition to those of the Free radical

solution. In Fig. 11, as for the sterilizing spray, the
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solutions generated from pure water are Free radical solution,
5 sanitary sterilized water and electrolytic hypo-aqueous
solution.

In the Free radical solution, 1mpurities have been
removed by the five processes (or six processes) explained
previously. And the Solution 1s generated by only using the

10 ingredients of pure water. That is, this is the solution
generated only by using pure water by running city water
through the Free radical solution producing apparatus. And,
as shown in Fig. 11, the Free radical solution has an
extremely high oxidation-reduction potential while being

15 close to neutral water. That is, it has extremely unique
properties as a solution whose main ingredient is water.
This is believed to be caused by the fact that this is water
containing extremely large amounts of active hydrogen
peroxide and active oxygen and dissolved oxygen, which

20 mutually interact between the radicals.

The following tests were conducted to investigate the
sterilization effect of the Free radical solution (the Sixth
Water) in this embodiment.

(1) Used germ
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107! - Y09GCR () - F4- #10068 () - F) - #1006 () - F #100G8 () - W0 0UCE () - Y4#10968 (
)- FObC 1Q,dQfksRy 10%G& ()-y ' 10%G& ()- 10G 10G

0G710068 ) e a B100Ge () - FL#10%G8 (). OhRIEDC 10

(2) Test materials and references

5 [Test materials] The Free radical solution (the Sixth Water)
[Reference sterilizer] Chlorhexidine (Product name (trade
name) : "Hibiten") 0.05%
Aqueous solution: Used for sterilizing skin and equipment
for surgery.

10 [Reference] Sterilized physiological saline solution
(3) Testing Method
(i) Cultivating 0157 and MRSA, Then, to generate test germ
solutions of 0157 and MRSA, respectively with estimated
number of germs of 1.0 x 10° CFU/ml.

15 (ii) Generating three types of diluted germ solutions for
each germ by diluting the above test germ solutions with
sterilized physiological saline solution.

Diluted germ solution A: Diluted 10" times (germ quantity
1 X 107 CFU/ml),

20 Diluted germ solution B: Diluted 10% times (germ quantity

1 X 10°° CFU/ml), and
Diluted germ solution C: Diluted 10 times (germ quantity

1 X 10° CFU/ml).
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10968 ()-1y' 1096G& ()-! 9409%3GE () - Ff #109G& ()- wi[MP1 1 10GG 10GG 10GGE
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13+@10%6:& {1 ) FIn#40¥Pag (dnddPeEfettikt- HHN M ed ) gbtm# EQ%ak ildns T(A to
109G& ()- (RSTU\ ~ = 1 10GE 39- #109%GG& () -fs: 109G& ()- 10G 10G

10GF7" 10%e8) () oS/ YdQ%& (1 F- - # O%Gk o117 D 1 2Wed ot £ DG $@ 510! Xtubes,
LOL0%&' ()-M ! LIA0%&' ()-M ! LIAO%& ()-M !

LY0%& () -Mdpe8P%ely; Moddn>bES4hith size 1s 27mm X 200mm.
(iv) Setting above-described sterilized test tubes in the
5 constant temperature oven at 202 C. Injecting the Free
radical solution, chlorhexidine 0.05% aqueous solution and
sterilized physiological saline solution, 20ml each,
respectively 1nto the difference one of the sterillized test
tubes.
10 (v) Interaction time (t,) shall be 1 minute, 2 minutes, 3
minutes, 5 minutes and 10 minutes.
(vi) Mixing 50 micro 1liters of the respective aqueous
solutions (prepared in (4)) including the respective diluted
germ solutions after the passage of the respective
15 interaction time with 450 micro liters of 0.5% solution of
sodium thiosulfate in the test tubes and stirring to stop
the reaction.
(vii) Carrying out the tenfold serial dilution for the germ
solutions processed for the respective time (prepared in (6))
20 Dby the sterilized physiological saline solution.
Smearing 0.1 ml of the diluted respective germ solutions
onto the heart infusion agar.
(viii) Counting the number of colonies appeared after

cultivating the cultures for 18 hours at 372 C.
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10 10 10! /-&10%&' ()-X>dBrS4 1 1SS#! F- #1Q%4|4| & () -s! 10%| & () - Fl

109 & ()-Ff "10%| & ()-Fs"10%}| & ()-Fl 3"10%}| & ()- >bdEr sS4 1

1SSH! / 94.0%4| & ()-F-10% & () -F @10% & () - 9WA0%| & ()- #S

10%4| & () - F4 L0BES & kosWb@1 1SS! ~9%40%& ()-g/f : 10%G& ()- 104| 104]

104| F7- #109%4]| & () - YS#10%4| & () - F1#10%| & ()-E-yWsb@ 1 1! 99409%& ()-g/!
9%40%& ()-9/! WAPLEIE) oF 'HiPYDYCRoWS- Hhle- O9880%Febhitts on 0157. 1In
9940%& ()-g/bRrS1 1! @ 909R?& ()- @10%& ()-fL:10%& ()- 10 10 10!

9% 0%& () -ehd X & fnod/ &nd 7nRketl! @ de, the first row shows the

agqueous solution used (the above (2) Test materials and

5 references), the second row shows the dilution stages of

test germ solutions (above (3) (ii) Diluted germ solutions),

the third row shows the quantity of germs in the diluted

germ solutions (above (3) (iii) Germ gquantity in the

sterilized certified tests; total quantity of germs in 0.2

10 ml of inoculated germ solutions), the fourth row shows the

germs detected in the interaction time (t,) (Measurement

results in the above (3) (viii): indicated in terms of the
number of germs/ml contained in 20ml of test solutions).

As shown in the table in Fig. 12, in the Free radical

15 solution, 0157 is completely sterilized when the number of

inoculated germ is 1.42 X 10° CFU/ml. Also, even in the case

of 1.42 X 10’ CFU/ml, a considerable number of germs have

died off. When compared with the same stage of dilution (10

'), the Free radical solution has a higher sterilization

20 effect than sterilized physiological saline solution, and

close to the effect shown by chlorhexidine. The estimated

number of germs killed is 7.1 X 10° CFU/ml (71,000 germs in 1

ml).
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within one to two minutes.
5 A table of Fig. 13 shows the test results on MRSA. The
table is examined in the same ways as that for Fig. 12.

As shown in the table in Fig. 13, in the Free radical
solution, MRSA 1s completely sterilized when the number of
inoculated germ is 0.85 X 10° CFU/ml. Also, even in the case

10 of 0.85 X 10° CFU/ml, the table shows that a considerable
number of MRSA germs have dled off. When compared with the
same stage of dilution (10'), Free radical solution has a
higher sterilization effect than sterilized physiological
saline solution, and close to the effect shown Dby

15 chlorhexidine. The estimated number of germs killed is 4.25
X 10* CFU/ml (42,500 germs in 1 ml).

That is, it is confirmed that the Free radical solution
has a sterilizing effect on MRSA. And, it is considered
that the water sterilizes less than 100,000 germs per 1 ml

20 within one to two minutes.

A cloth was used to wipe off some animal o0il stain
(meat juices, etc.) and then hand washed after immersing the
cloth in the Free radical solution and also in warm water

heated to 40 degree C to compare the cleansing effect. No
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5 has a strong cleansing effect on oil stains.

Also, when a study was held on the cleansing effect on
fat and protein from human skin, it was verified that fat
and protein from human skin had dissolved in the Solution.
That 1s, 1t was verified a cleansing effect on fat and

10 protein.

The Sixth Water in this embodiment further enhances the
effects of the Free radical solution by adding oxygen to the
Fifth Water. That 1s, the addition of oxygen further
enhances the sterilizing and cleansing effect of the Fifth

15 Water in making the aqueous solution a stronger sterilizing
and cleansing solution.

The Sixth Water can be obtained by adding oxygen to the
Fifth Water after it 1s generated with the apparatus in Fig.
1 and using another equipment like shown in Fig. 9.

20 Moreover, if the Free radical solution is exposed to
the atmosphere for long hours or at some 1level of
temperature, the properties of Free radical solution revert
back closely to the state of city water. For example, the

oxidation-reduction potential of 1,014mV of the Free radical
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5 Therefore, while the Free radical solution has strong
sterilization and cleansing power, i1t becomes close to
normal water (city water) when it is allowed to stand in the
atmosphere for close to one day. This is probably due to
the fact that Free radical solution is made of water and

10 does not contailn any speclal additives. That is, this shows
that Free radical solution is easily processed and
environmentally friendly.

Also, in this invention, the order of the magnetic
process section 2 and the radiation processing section 3 1s

15 interchangeable. The position of the ion exchange section 4
is also changeable if it comes after the radiation
processing section 3 and comes before the electric field
applying section 5. Preferably, it should be in the order
of the magnetic processing section 2, the radiation

20 processing section 3 and the ion exchange section 4 as shown
in Fig. 1.

Moreover, in this invention, the magnetic process
section 2 and the radiation processing section 3 may be

omitted. In that case, however, there is a possibility that
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11# @ %0% -] -8t (his @oddDle& itd3 PROYCE enti@HOYEE (Profuce water
10968 ()-f &LOYGR () -!7q~a-\: VK@ ''x | 9409& ()-! 19409 ()-'] |940%& ()-

|%a0%&()‘@Etﬁlg%@¥ﬁﬁféiﬂgg@h§éﬁhf@dﬁﬁgb and cleansing power as well

5 as just cleansing power. Also, it is possible with this
invention to produce water that contains an abundant amount

of active hydrogen peroxide.

Capability of Exploitation in Industry

10 The Free radical solution can be used in the medical

field to cleanse medical equipment by utilizing its

sterilizing and cleansing powers. Also, the water can be

used as bath water for hospital patients and for care givers.

In the field of foods, the water has the effect of

15 sterilizing and cleansing the fresh vegetables and the

sterilizing and cleansing equipment for treating vegetables.

Moreover, the water can be used to sterilize and cleans
cooking utensils.

In the plant related field, the water has the effect of

20 removing wvarious bacteria in the soil. Also, it may be used

to promote the growth of plants.
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10%% ()-F - 10%X'ede &l Bo3'tFFin which water is drawn;

a dechlorination processing section which
5 produces first water by decomposing chlorine
compounds in sald water;
a magnetic processing section which produces
second water by carrying out a process that applies
a magnetic field to sald first water;
10 a radiation processing section which produces
third water by carryving out a process that irradiates
a radiation to said second water;
an ion exchange section which produces fourth
water by carrying out a process that performs an ion
15 exchange for said third water;
an electric field applying section which
produces fifth water by carrying out a process that
applies a strong electric field to said fourth water;
and
20 a fifth water intake from which said £fifth water

is obtained.

2. A free radical solution producing apparatus
comprising:
a feed port in which water is drawn;

a dechlorination pProcessing section which
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10 a radiation processing section which produces
third water by carrying out a process that irradiates
a radiation to said second water;
an lon exchange section which produces fourth
water by carrying out a process that performs an ion
15 exchange for said third water;
an electric field applying section which
produces fifth water by carrying out a process that
applies a strong electric field to said fourth water;
an oxygen adding section which produces sixth
20 water by carrying out a process that adds oxygen to
said fifth water; and
a sixth water intake from which said sixth water

is obtained.

3. The free radical solution producing apparatus
according to claims 1 or 2, wherein said magnetic
pProcessing section comprises:
a magnetic processing tube in which said first
5 water flows; and
a plurality of pairs of magnets mutually located

apart, with different types of magnetic poles facing
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according to any one of claims 1 to 3, wherein said
radlation processing section comprises:
a mineral ore ceramlc layer which comprises
5 materials including radioactive materials such that
said radiation 1s efficiently irradiated to said
second water passing through said radiation
processing section; and

a ceramics container which retains said mineral

10 ore ceramic layer.

5. The free radical solution producing apparatus
according to claim4, wherein said radiation
processing section has said mineral ore ceramic layer
which further comprises materials including far
5 dnfrared radiative materials such that a far infrared
radiation is efficiently irradiated to said second
water passing through said radiation processing

section.

6. The free radical solution producing apparatus
according to any one of claims 1 to 5, wherein said
electric field applylng section comprises:

an electrical discharge section which carries

5 out corona discharge in said fourth water.
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8. A free radical solution producing method
comprising the steps of:
producing first water by decomposing chlorine
compounds in water;
5 producing second water by carrying out a process
that applies a magnetic field to said first water;
producing third water by carrying out a process
that irradiates a radiation to said second water;
producing fourth water by carrying out a process
10 that performs an ion exchange for said third water;
and
producing £fifth water by carrying out a process
that applies a strong electric field to said fourth

water.

9. The free radical solution producing method
according to claim 8, further comprising the step of:
producing sixth water by carrying out a process

that adds oxygen to said f£fifth water.

i10. The free radical solution producing method
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according to claims 8 or 9, wherein said step of
producing said second water comprises:
applying magnetic fields with different

directions alternately to said first water.

11. The free radical solution producing method
according to any one of claims 8 to 10, wherein said
step of producing a third water comprises:
irradiating salid radiation and far infrared
radiation to said second water at the same time by

mineral ore with grain diameter of less than 2Zmm.

12, The free radical solution producing method

according to any one of claims 8 to 11, wherein said

step 0of producing a fifth water comprises:
carrying out corona discharge in said fourth

water.

13. A free radical solution which is produced by using
the free radical solution producing apparatus
according to Claims 1 to 7, wherein an oxidation-
reduction potential is equal to or greater than 980

mv.

14. The free radical solution according to claim 13,

wherein pH is approximately 6.



