. 27 July 2005 1 _ DESCRIPTION FREE ATOM AQUEQUS SOLUTI ON PRODUCI NG
APPARATUS, FREE- ATOM AQUEQUS SOLUTI ON PRCDUCI NG METHOD, ANB7 HRgE2068 OV
AQUEQUS SCLUTION 5 Technical Field The present invention relates to the
production apparatus for functional water, the producing nethod of the
functional water and the functional water produced by the 10 nethod.
Background Art There are various types -ofl =water', depending on their
properties and produci ng nethod, and they are produced by 15 various

met hods and used based on their respective characteristics and functions.
Some of the main types include norEFCREPRKPMg water, industrial water,
pure water and functional water. The pure water is a type of water where
its purity has 20 been enhanced by renoving as nmany inpurities as possible

from t hERBEIATOM AGDEGBESSOLITRIO PREASU CHvE NEPARAS ',ﬁfﬁﬁélﬁgowalts’
te

organi ¢ AQUECUT $DLUTION PRODURIRE MEYABID, AND FREEATOMACHEOUSNS bY US| ng
filters, degassing and ion exchqgQEUTﬂﬁﬁcésses. e pure r-are mainly
2

used for various 27 July 2005

5
Technical Field
| The present invention relates to the production
1mj apparatus for functional water, the producing method of the
functional water and the functional water produced by the
10 method.

Background Art
There are various types of "water”, depending on their
> properties and producing method, and they are produced by
15 wvarious methods and wused based on their respective
charac?gristics. and _functions. Some of the kméin types
include normal drinking water, industrial water, pure water
and functionéi 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




washi ng solutions in sem conductor fabricating processes, solvents for
‘chemi cals, circulatory water at nuclear power plants, cleangijog 208

~manuf acturing solutions for preparing pharmaceutical products, conpoundi ng
a nedicine and nedical 5 surgery at hospitals. The functional water is

wat er whose characteristics have been altered by applying various
processes mainly to U nornmal drinking-wdter. The nethods include a
magneti c process, an electrical process, a materials adding process 10 and

a materia Vi n rocess, fromthe ter. The pure, water nmay be a type
of functigaﬁﬂiﬁg %é%wdﬂﬂgé&qiﬁ?ﬂkﬁ9?4ﬁktﬂﬁtE?PﬁggaFéﬂﬁvPﬁﬁcSF6@§ss. An
exanpl e b§ ghe %Ieﬁfri&g{ rocess is alkali ion water. Al kali ion water is
al kal i ne BPadfPosy o Qﬁic oI FHELP $ 9BV YRECRefht PUELERECPPYEE si de
when tap mgter S ﬁ%ﬁﬁ%ﬁg&yzed after the water is pre-processed. The water
contai ns B'PBF§e & and srnpfactyring sekubiens fOr PFePA§inFe t hat
this water has the effect of enhancing bioactivity of |living matter by
pr onot i ngPRATRAGEYLE Cadn PEedusE sy aicompawding | & diedichaet andamedicad
i ntestines of living beings. An exanple by the magnetic process is
magnetd ¢ PrEEeEE ahabespitads. 1A and 1B shows schematic diagramof its
produci ng process. The magnetic processing apparatus 27 July 2005 3
i ncl udes a . nebfRt ifunprbteral ngratdre e, watemagiuise 1@handteristics
have been altered by applying various processes mainly to
iu) ' normal drinking water. The methods include a 'magnetic
pProcess, an electrical process, a materials adding procéss
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 is alkali ion
water. Alkali ion water is alkaline electrolysis water
15 = obtained from the negative electrode side when tap water is
electrolyzed after the water is pre-processed. The water
contains a large amount of OH ion while its pH is about 10.
It is the that this water has the effect of enhancing
- bioactivity of living matter by promoting the absorption of

20 calcium or activating bacteria in the intestines of living

beings.

An example by the magnetic process is magnetic prdcess
water. Figs. 1A and 1B shows schematic diagram of its

;llproducing process. The magnetic processing apparatus




.103. After the water is pre-processed through the filtering and chlorine
removing process, it is fed into the magnetic processing tuwhgulGbosThe
magneti c processing tube 101 has 5 two magnets 102 and 103 aligned in
parallel. The water is processed magnetically when it passes through a
space between the two nmagnets. It is reported that plants O nurtured with
- such nagnetic process water grow faster tRBanr plants raised with nornal

wat er, and that concrete made with 10, nagnetic process water shows

enhanced styg e by the naterlals addi ng process is mnera
added wat er. Tha(%bl s trﬁ&éﬁyfje? éf?ﬁeﬁﬁlpﬁcﬁ’é‘&?ed%l @ ragnmlih el Unandd
cal ci umiongs Th Si thod i.nvolves a running water through a
filter conpalnlngug%gglﬁé ‘@agg T 155t Ppe- BFoééﬁéﬁdIﬁh¥QRﬂh1ﬂhﬁﬂEmuE¢wlmg
cal ci um carh %nqgg%n: have the water absorb the mneral. It is the that
te¥A THEPRaREnPTasiess vi by Ast thed. intoalthe hemgndtic

m ner al is a ne
water tastier. 20 D sclosure of Invention In one

ef fect of kln
enbodi nent ; BfgggﬁPglﬁﬂgﬁl%ﬂlnay?hﬁwmﬁﬁnatlpr@d@@e&;mmmatubuslaﬁdnhs
thod for water or_ aqueous solution having sterilizing and

prodUC|ng
di si nf &ti ﬂ‘g Prepetei d92 samdyig32605.9nkdntn hparatiiedi. mernthef whkterprgsent
a produci ng apparatus and a produci ng nethod for

i nvention may provide
wat er or. %’ﬁ%’é ed o| TagRethaaldy swheng dlteansismepovelirdéeghmahi Bpace

\ between the two magnets, It is reported that plants
m) purtured with such magnetic process water grow faster than
plants'raised with normal water, and'that concrete made with

10 magnetic 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 mefhod involves
alrunning 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 thaf mineral
'is a necessary ingredient for living matters. It also has

the effect of making water tastier.

20 ~ Disclosure of Invention

In one embodiment, present invention may provide a
producing apparatus and a producing method for water or

aqueous  solution having sterilizing and disinfecting

properties.




facilities. Still another enbodi nent of the present invention can provide
-a produci ng apparatus and a produci ng nethod for water or ggqﬁﬁwmogolution
cont ai ni ng abundant anounts of active hydrogen. Yet still another

enbodi nent of the present invention can provide a produci ng apparatus and
a producing nethod for water or aqueous solution that works effectively in
raising living things. Another enbodi nent .of the present invention may
provide a producing apparatus and a producing nmethod for water or aqueous
solution that is effective in enhancing the resuscitative powers of [iving
matters. Ther 8A8FBerafmkegdmenst offhdhsr ewmsernitniemsndn g ovidgsrowide ee

radi cal goldytd NI oduci a us_ conprising: a,,dechlorination
processi%gQ£§gq€£$Qbﬁ%§é%#€%%cé§hff%spggg?g?ngbyﬁ&gﬁﬁaéﬁ¥naa fif orY™ne
conpoundggirfovat eolud ivagiedving peeeeas R <seaingn phieh poeducesisecond
wat er byf gii¥%@g out a process that applies a magnetic field to said
first water; 2di ati on processi ng section which produces third water by
carrying out a process that irradiates a far infrared radiation and a
radiation to said second water; an 27 July 2005 4a ion exchange section
whi ch produceé¥ldurametRger cBPOdRMERt iHpubiei 85esrEtdedt e P b§Rar ryi ng

out a pracRsHd gt o RIIAHEF 3Pph2AtEXChange of o rS@hdidl mibtiRier foand an
water or aqueous solution containing abundant amounts of

active hydrogen.

Yet still another embodiment of the present invention
can provide a producing apparatus and a producing method for
water or aqueous solution that works effectively in raising

living things.

Bnother embodiment of the present invention may 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, an aspect of the present invention provides
a free radical solution producing apparatus comprising: a
dechlorination processing section which produces first water
by decomposing chlorine compounds in water; a magnetic
processing section which produces second water by carrying
out a process that applies a magnetic field to said first
water; a radiation processing section which produces third
water by carrying out a process that irradiates a far

infrared radiation and a radiation to said second water; an




electric field applying section which produces fifth water having
‘sterilizing power by carrying out a process that applies eagﬁjmygbgglectric
field to said fourth water without adding any salts. In one enbodi nent,
the free radical solution producing apparatus may include a feed port
where. water can be drawn. The dechlorhnation processing section can
produce first water by 27 July 2005 5~8econposing chlorine conpounds in
the water. The nagnetic processing section can produce second water by
carrying out a process that applies a magnetic field to the first water.
The radi ati on processing section may produce third water by 5 carrying out
a proces$oRh&Eghangdi a3est tor avhachorptartdwes Sevohtl wetterr, dhe whdoh
exchanges;sect.i a ro th, water by carrying out a progcess that
perforns;gﬁﬁ%%ﬁfigeE%%%ngégfg%ggﬁé gﬁirﬁaﬁé¥¥P9 THe" e ec?%?%?#%eﬁgaipplying
secti on panfprosiucen f iifdrh w&ichanky CEBEYI Hgi@UILIR Pd OGRESr f haindcaanapply a
strong elfct{ic fielg to the fourth water. 10 Fromthe fifth water intake,
the fiftRIRatEICcarehe BMlyimgy. sevlel bbbl FBnPTdudRs pftEEht Wekeent i on
can provadeidy fvieeinadied) seluki 9gy pradyging apaRr alug,idielauli ggaca feed
port; a dechlorination processing section; “a magnetic processi ng

secti on;2RPYiRE a | drrgnocebertgicetiebn; tansabd éxubhthgeater without

adding any salts. In one embodiment, the free radical

solution producing apparatus may include a feed port where
water can be drawn. The dechlorination processing section

can produce first water by




section; an electric field applying section; an oxygen adding section and
‘a sixth water intake. In the feed port, water can be drawny7TRf 2005
dechl ori nati on processing section may produce first water by deconposing
chl orine conmpounds in the water. The magneti c processing section can
produce second water by carrying out a process that can apply a nagnetic
field to the first water. The radi ati on_.pgocessi ng section can produce
third water by carrying out a process that 27 July 2005 - 6 irradiates a
radi ation to the second water. The ion exchange section may produce fourth
water by c&ECPPREsINg shlprises sanprupty fir nethewa oo ex chiaageadwet tde
third water. The electric field applying section may produce fifth water
by carryi n§*8GE& PPogesEiPhacanpprodsca sseonmd ebeedr iy dddhdh 4P dilte
fourth water. The oxygen addi ng section which may produce sixth materé%y
carrying oBregegsotbet ahpliedds magyeadid Fidi€ fud tthevatsarst Rforad.he sixth
wat er intake, the sixth water can be obtained. 10 In the free radical

sol uti on pFfheucadgabpparptasesfinheeqriesemay meenhicen, thiedmgitetr by
processing section may include: a magnetic processing tube and a plurality

of paibs cirnpimgtseutl|a phecedgnehhe ProGasatss hubgaibhedd &) tneater may
flow The plurality of pairs of nagnets may be mitually |ocated apart,

with differeund yaee:of 1HR096h 6xLRaAGLeScEa¢bAICEAP-HAEE 2Rdubepard the
nmagnet i c processi ng
' water by carrying out a process that performs an ion

:m) gxchange for the third water. The electric field applying
section can produce fifth water by carrying out a process

10 that can apply a strong electric field to the fourth water.
From the fifth water intake, the  fifth water can be

obtained.

One embodiment of the present invention can provide a
free radical solution producing apparatus including: a feed
port; a dechlorination processing section; a magnetic

15 .processing

section; a radiation processing section:; an ion exchange
section: an electric field applying section; an oxygen

_adding section and a sixth water intake. In the feed port,
water can be drawn. The dechlerination processing section
may produce first water by decomposing chlorine compounds in
the water. The magnetic processing section can produce
second water by carrying out a process that can apply a
magnetic field to the first water. The radiation processing
section can produce third water by carrying out a process

“that




tube. 1 n one enbodinent of the free radical solution producing apparatus
of the present invention, the radiation processing sectionJyaylyppsude: a
m neral ore ceramc |ayer 20 and a ceram cs container. The mneral ore
ceram c layer can include materials including radioactive materials such
that .the radiation can be efficiently irradiated to the second water
passing through the radiation processing éeetion. The ceranics container

may retain the mneral ore ceramc layer. 27 July 2005 7 _ In another
enbodi nment oduci ng apparatus, the radiation

t free radj.cal. solutign pr
processi nglg‘fé:cat&l![?)’lrlter%ag/i ot qi-‘r?é‘ rﬁ‘heﬁh‘? %F"eo%r“éﬁﬁ%ri ayB?® IPR nineral ore
ceram ¢ | gyehanget herctimy: ing) Usteodeder £l sthnghyding. far inf.rared
radi ation g%to%ri als such that a far infrared radi gtg?:o%ycgﬁﬂrné‘ng 1% éht | y
i rradi at ed®t o THE sté@gnf%\ﬁ?%?mfpaéﬁi Agn tewahagtye htor adhat itor rpr oeesst Ng

section. | mThyetelarether mmodi t free radical solution. producing
apparatus, the electric field %%ﬁr% g%%ﬂ%‘ﬁ B3¥ PrREPGRe Tt th erttakal
di schar ge B¥ctFRr¥dichogtn aprycess ttaronapgi sebargest fohhe St

water. In g;Euygther i ment of the free radical solution ~producing
appar at us, %heaogéggﬁgg%u%hséﬁq% cahh¢ nekuden addbngbisengigenertaicr
whi ch can may pxydeneasiseht wakeRUBR) &S ridi® ddeofd 4 hglﬁ@%@%?'eghyée agfth

wat er. Another aspect of the present inveritioh provid
oxygen (o the fifth water. From the sixth water intake, the

sixth water can be obtained.

10 In the free radical solution producing apparatus of the

present invention, the magnetic processing section may
include: a magnetic processing tube and a plurality of pairs
of magnets. In the magnetic processing tube, the first
water may flow. The plurality of pairs of magnets may be
mutually located apart, with different types of magnetic
15 poles facing each other and toward the magnetic processing 

tube.

In one :embodiment of the free radical solution
~producing apparatus of the present invention, the radiation
Processing section may include: a mineral ore ceramic layer
20‘ano‘i a ceramics container. The mineral ore ceramic layer can

_include materials including radioactive materials such that
i;he radiation can be efficiently irradiated to the second
water paséing.fhrough the radiation processing section. The

ceramics container may retain the mineral ore ceramic layer.




radi cal sol ution prooduci ng nethod.conprising the steps of: producing first
-wat er by deconposing chlorine conpounds in water; produci ngsSg gsvat er
by carrying out a process that applies a nagnetic field to the, first

wat er; producing third water by carrying out a process that irradiates a
far infrared radiation and a radiation to said second water; producing
fourth water of which inpurities are desremsed by carrying out a process
that perfornms an ion exchange for said third water; 27 July 2005 - 8 and

producing fifth Wiefndavidiboeliflddt Zi#0 RAYEr £b¥e CAIIYAND QW & sR0Cess
that applies a strong electric field to the fourth water w thout adding
any sal t Brodueing eannediatals,sothei oredpratiwi ngproeelsdngf seetiembodiyment

may i ncl t St ¢ : o] i si xt h_wat by carrying out a.process
R g g T P S e
pr oduci npayet hddraheranetshei nehboddi raferithe St iy oduei na firaeegecond

wat er can, | ncl| ude: aggLying nagpetic fields wwth different directions

al t er nat BR2ot PheMALREE AL SHUCHy HhHe Br d@Tr atiTad| tRdbAt pPRIGERNG

et hod ofe yedrranoiiiery enbodidEntea ! NeoSt eRCOT SBEBANCT Ot Nk uter can

include: irradiating the radiation and far infrare iatioh to t
second vighegugh thee madiatiore dnogdswimal sewtelamit h grain di aneter of |ess
t han 2nm

In yet another embodiment of the free radical solution
producing apparatus, the electric field applying section can
include an electrical discharge section which can carry out

corona discharge in the fourth water.

In a further embodiment of the free radical solution
producing apparatus, the oxygen adding section can include:
a bubbling generator which can add oxygen as sort of bubbles

to the fifth water in the fifth water.

Another éspect of the present invention provides a free
radical solution producing method comprising the steps of:
producing first water by decomposing chlorine compounds in
water:; 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 far
infrared radiation and a radiation to said second water;
producing fourth water of which impurities are decreased by
carrying out a process that performs an ion exchange for

said third water:;




In the free radical solution producing nethod of a further enbodinent, the
~step of producing a fifth water may include: carrying out @qmg@quﬂgscharge
in the fourth water. In a free radical solution of a yet further enbodi nent
produced by using the free radical solution producing apparatus described
"above, an oxidation-reduction potential nay be equal to or greater than

980nV. In the free radical solution of ong enbodinent, the pH my be
approximately 6. 27 July 2005 8a In conjunction of the above description,
fol | owi G elREXH NS afellh scrvased. Repieducihgridikddgandovee appar at us

for 25 sigrdiddLZi sol Ut LS. di_scl i,hto S s | at ent
Appl i cat%n ytlﬂgz A&%-%9§%5§.@55Tﬁgagbja§§ﬁ ‘_ng.F t%i%@%ﬁn%&%‘%ﬂ? '?gf%%gvi de
sterili Ziogsolfiturah eatedmuaditiont Haeliagpamat yalftar. sterilizing solution

30 includes (i) at |east one ion exchange water softner; (ii) a saturated

salt solution tank; and (iii) at |east one electrolysis cell which
includes a waHg ngreRambkaniard s4BROELLAY phaAlelingt NAkcah] separgied by
porous menbrane, wherein 35 one of the chanbers incCludes an anode, the
ot her isfdadd@sni deahodleclwden the istapsedef (i progncimoy 2005 water

by carrying out a process that adds oxygen to the fifth

water.

In the free radical solution producing method of
another embodiment, the step of producing the second water
can include: applying magnetic fields with different

directions alternately to the first water.

In the free radical solution producing method of vyet
another embodiment, the step of producing a third water can
include: irradiating the <radiation and far infrared
radiation to the second water at the same time by mineral

ore with grain diameter of less than 2mm.

In the free radical solution producing method of a
further embodiment, the step of producing a fifth water may

include: carrying out corona discharge in the fourth water.

In a free radical solution of a yet further embodiment
produced by using the free radical solution producing
apparatus described above, an oxidation-reduction potential

may be equal to or greater than 980mv.

In the free radical solution of one embodiment, the pH

may be approximately 6.




-8b supplying water to at |east one ion exchange water softner for making

-soft water; (v) flowng first part of the soft' water to tQ?JﬁﬁﬁRthed

salt solution tank to nmake a saturated salt 5 solution by dissol'ving salt
into the soft water; (vi) mxing second part of the soft water with a
first waste matter derived fromthe saturated salt solution tank at

predetermned rate to nake a m xturé&aof the soft water and the saturated

10 salt solution; (vii) passing the m xture through the working chanber
and the supportiing chanber 'in at |east one of the electrolysis cell; and
(viii) -passing a geLosoWgU@chaldR! d¢ri vafel raWdPE  SaldE plgH sk,
solution tank through at | east one 15 of the ion exchange water "softner;
\erein t e WRYing ( Ee k3 EMa nantoy kame cldedl ogfedt- | east one of the

electrolysis inc uﬂesptxm—:-dﬁtc?r%bl ;ﬁnghég ULiQd %g prég;ygg%p%%grl ki ZJ!.B?

solution has pHof 4.0 to. 7.0, oxi dation-reductio entia
800 t AA300tR¥ il hztdirgel seiwljsin ce$| , dilsec o aide, indhd chd epramess t he

salt, is ahggrolyped SPatdfe MAbPIS SHQH GncOnt g0 4 he 1SRl b ofeds 4hhe
yzati on. A water quality frnproving reth and a” wafér quality
i mprovi ng Hppar mbjeictdi stfoschis invention 1is to provide
‘- sterilizing solution continuously. ‘
'The apparatus- for sterilizing solution
30 4dncludes (i) at least one 3ion exchange water
softner; (ii) a saturated salt solution tank; and
fiii)l at least one electrolysis ‘cell which
includes a working chamber and supporting chamber
that are separated by porous merbrane, wheréin
35 one of the chambers includes an anode, the other

includes a - cathode. When it 1is used, (iv)




I nto Japanese Laid Open Patent Application (JP-A- Heisei 10-174980). The
object of this invention is to provide the water quality inprRuispgsmethod
-30 and its apparatus which provide an effect of inproving a water quality
and further maintain .the effect of -inproving the water quality over a

|l ong period of time, in order to produegr appropriate water for cocking. 35
The water . quality inproving apparatus I ncl udes a vessel, discharge

el ectrodes fidte r Vg I t

wat er pr ocsqgg%gﬁﬁé sgﬁar ge e ect réode%eaara%g -C'I-Eg%tro es f%:}p%ﬁaﬁlég

.vdtamagemab@vramfmqpﬂlﬁmﬂknahmng aoftnMaﬂexﬁid&lmwaawﬂngde
WﬂCh

faces the SATHBHe. PR Br r&Rged B¢ n PRE bR Chrbccbled  ihe PAMM SIS%:

faces the
added in tbalMessaloliltd ah Schaagk eleé6tr afigreofl ahi ghatolage dengadt br

may be |sch .10 e ectrqdes for, corona _di scharge., The' fi ayer may
i ncl ude®at ® 3@? onp %ﬁﬂ&v%ﬁﬂﬂﬁﬁaﬁn&ﬂﬁge$ﬁqm &#gmﬁ% e &t
side or Ouvﬁﬁ miﬁimhtbedWﬂwﬂﬂa&t|Bﬂhthéﬂbofbtht%fmwﬁﬁﬁ“éﬂlOn

: 15reganﬁngrterlug%£g ohéigggnn e%?ﬁgéﬁ éﬂgm the saturated
salt solution tank at predetermined rate to make
a mixture of the soft ﬁater and the saturated
10 salt solution; (vii) passing the mixture through
the working chamber and the supporting chamber in
at least one of the electrolysis cell; and (viii)

passing a  second waste matter derived from the

saturated salt solution tank through at least one
15 woof the ion exchange'water séftner; wherein the
wast matter from the working chamber of at least
one of the electrolysis includes the sterilizing
solution. The produced sterilizing solution has
pH  of 4.0 to 7.0, and. oxidation-reduction

20 potential of 800 to 1300 mv.
' In the electrolysis cell, the mixture,
which confains the salt, is electrolyzéd; So,
the mixture should contain the salt fox the

_ electrolyzation.

25 A water quality improving method and a
water guality improving apparatus is discloaed
into Japanese Laid Open Patent Application (JP-A-
ﬁeisei ;0—174980). The object of this invention
is to pro#ide the water quality improving method

-30° and its apparatus which provide an effect of
improving a water quality and further maintain

-the effect of improving the water gquality over a
long period of time, in order to produce -
‘appropriate water for cocking. _

'35 The water = quality improving apparatus
~includes a vessel, discharge electrodes and a




wat er processed by the water quality inproving apparatus. The wat er
supplied to this apparatus is city water, according to the.s ’9560 atlons
(description), containing chlorine because of 20 chlorine sterl zati on.

i's supposed that the chlorine should be contained in the water supplled
to the apparatus for the el ectrolyzatioBc A weak acid soften water
produci ng. apparatus and a weak acid soften water producing 25 nethod is

di scl osed. |ﬁ11btéa:panemyda_al d Opemrivat envedéicats €6 Held- A HRe230R6%)er The
rovi de an apparatus and.  a method which .

object of this invention is Ep
PfchEP&fEe eak acid 1%gften dfSRazge al kAt AP S hat 2F2

can easily
widely '3@usetridasenesody wNgHRPRIBEHye T§RERK A d aSOF hay ¥at &n
producing _apparatus generates weak acid soften water from city water. It

includes a | P EXCHang® ¢ edidFlugan andoatheda ramysanadeh. THhe

_cation 5350%2@196%9-9 resi nakatéhpaaveébwg %ﬁ@en%tb&c' Yh-B8E &8s le@, and
My ion fron1supplled city 27 July 2005 *8d water. The electrolysis bath

changes th&heyr @Re e of Whbchupflaeesci thenarsr thowde weaks agrapged
el e_ct;r.ol YZ3hl Ok ndn (e ELeClPb ¥ SsBY D thepPRti$der 1ayer is
. -added in the vessel. The discharge electrodes of

. high voltage generator may be discharge

10 -electrodes for corona discharge. The' filter
layer may include at least ores containing

natural minerals amnd be arranged inlet side or

outlet side of the container.
) In this art, there is no description
16 regarding sterilizing or cleansing power of the
. water processed by the water gquality improving
.apparatus. The water supplied to this apparatus
is city water, according to the specifications
(descriptipn), containing chlorine beéause of
20 thorine sterilization. It is supposed that the
chlorine should be contained in the water
supplied to the apparatus for the electrolyzation.
. o A weak acid soften water . producing -
?9 o apparatus and a weak acid soften water producing
25'method is disclosed into Japanese Laid Open
Patent Application (JP-A 10-230265). The object
of this invention is to provide'an apparatua and
a method which can easily generate weak acid
-adften water and alkaline water that are widely
80 used in homes by one apparatus.

The weak acid soften water producing
apparatus generates weak acid soften water from
city water. It includeé a cation exchange resin

o fbath ~and@ an electrolysis bath. The cation
35'.axchange resin bath removes hard elements
. including Ca ion and iu; ion from supplied city




5 city water, which contains chlorine (for chlorine sterilization) and

-does not contain cation (renoved by the cation exchange re%?%u@%%ﬁb’ S
el ectrolyzed, So, it is supposed that the chlorine should be contained in

the supplied .10 water for the electrolyzation. A batch type strong
el ectrolysis mater produci ng appar at us 8& di scl osed into Japanese Laid
Open Patent Application (JP-A 10-85747). The object of this invention is

to stabilizgatle .15 propeeli ee 108 cltixdfly LOBAUCHRS WAl ghddlgblle  Sipsage
tank, raw water flowing into the storage tank is made as constant as |

~possi bl e bPTPRETEYiI n§fa rEhewardtpBddabefli zicddt YenWart e The dgpt eh Wsek
strong el egld PAYH v Weéle@tfbﬁgfﬁhqgigﬁpar atus is to generate strong

acid electrolysis wafer of el ectrol yzi ng high conductive
wat er. The high cohBucttilve vvaibﬁcﬂst‘oliars\aser batheasi et ssuppddadvity

by addi gg el {yt Qud PR Gy HE FEntLEREC! ¥Rl 00 ;ngg;f¢g%qﬂf3r§

appl ying direc current meen e ca Sdeand
conduct i vesvlmnﬁ.llmzatd.@néct ranydi s danks Thetl eccocnliyau.sl tan:kai:slon \

divided in ode e gn an cat hode section b
per neabi | i g%%ﬂeﬁb%?ea%e bJ(?\/n th‘é %@88 | §X% eRIe arFo%I is'bct Ebﬁggn‘d dife
cmkmdqiseME¢hsaiyhmﬂa So, is supposed that the

chlorine should be contained in the supplied
.10 water for the electrolyzation.
A batch . type stfong electrolysis water
%@ producing apparatus is disclosed 4into Japanese
Laid Open Patent Application (JP-A 10-85747).
The object of this invention is to stabilize the
':15 properties of high - conductive water in the
- storage tank, raw water flowing into the storage
tank is made as constant as possible by
installing a raw water stabilizing member.
The batch type strong electrolysis water
20 producing apparatus is to generate strong acid
electrolysis water of pH 2.0 to 3.0 Dby
electroiyzing high conductive water. The high
. 6onductive water is the water increasing its
= ~~ conductivity by adding salt to raw water. The
26 électrolyzation is carried out by applying direct
.qurrent between the cathode and the anode in the
high conductive water in . a electrolysis' tank.
The electrolysis tamnk is divided into an anode
section and a cathoﬁe section by a ion
30 permeability membrane, where the anode is in the
- anode section and the cathode is in the cathode
séction. The high cdnductive water is stored ih
another tank included in the apparatus. The high
B conductive water is supplied to the electrolysis
.35 tank through a water level sensor and an exciting

open . type electromagnetic valve. The




section. The high conductive water is stored in - another tank included in
‘the apparatus. The high conductive water is supplied to th@7ghqubgly3|s
35 tank through a water |evel sensor and an exciting open type

el ectromagnetic valve. The 27 July 2005 8e electrolysis water generated is
outputted to outlet water receiving tarmk8eitich is included in the -
apparatus. The raw water is supplied to the. ' other tank through

stabili zi n@ yesiero 1eisS Skakids zi ARIRSE oY Qg | Oﬂuq:éﬁg%@@ res
the el ectrol |s tank the high conductive water, tains sa
- el ectrol yz&¥ T t‘7q§e§up56§%€ﬂi’t”l45{9t Heank tWhémiimI dcﬂ)elmlam@d i fint he

e dr ot deeg t"?f’ma*“a”k FRE o Ban: W pribp FAEY S & VLS

" is.disclosed in Japanese Lai
9- 253632) . ofeedn; e&talb’F tmlsrpmtlﬂtawllbzprmgl demehbemt er pr dessor

[T trat on norparhadny exof, ey We o SRCRRRGS e hhbneti

filtration performance -an
processi ng functionln V\hltiheenatdbebd:mn.gnsﬁgreatta{nkurre otheel i chdush
20, The wat er, processor

:Aﬁfsletrjdg)s/ gl—!:)'rﬂélhlr&?:e?{l%aﬁgt&XQt Iﬁn?r;{]%&ﬁi%ﬁ \rllvatgrfr?é”iﬁ%f‘lsl t erSfddt udes L8
: electrolyzed. So, it is supposed that the salt

should be contained in the water supplied to the
:L;O tank for the . electrolyzation.

' A water processor 1is disclosed into
Japanese Laid Open Patent Apblication (JP-A-
Heisei 9-253632). The object of this invention

_ is to provide the water processor including a new
16 type filter of hollow fiber -membranes with
superior filtration performance and a filtration
bath with effective magnetic processing function,
which enable to obtain great volume of delicious
, water by purifying and activating the city water.
20 The water processor includes a prefllter
and a. filtration bath. The prefilter includes a

plurallty of hollow fiber membranes of Whlch the

water permeation coefficient is equal to or more

| than 3000L/m® *hr-kg/cm® in a container. It is an
25 ‘external pressure tyﬁe filter of which at least
one end 1is bundled and  fixed by using po'tting
material, and can be carried out backwashing. In
the prefilter, at least one hollow fiber type'
. filter of which the hollow fibers have
30 hydrophilic property is installed. Tﬁe prefilter
includes at least two housing unit connected in
series, which has at least one of sets of hore
than one flow channel. The  filtration bath
- includes a tubular housing with an inlet and an
35 outlet for water in each end, in which
particulate activated carbon, sand and the like




plurality of hollow fiber menbranes of which the =~ water perneation
coefficient is equal to or nore than 3000L/n8 hrkg/,cn2 in o gysner. It
is an 25 external pressure type filter of which at |east one en
‘bundl ed and fixed by using potting material, and can be carried out
~backwashing. In the prefilter, at |easBfore holl.ow fiber type filter of
“which the hollow fibers have 30 hydrophilic property is installed. The
prefilter a6l ydsptictsdd 1y EpUY 18l if OBNCEREH 1o £CIE o ML C
e | a

has at | east one of sets of nbre han one fl ow chann The f tion
bath incl &de%Ca tHBul @ HbusEnguRipter amnd| ek owed: ase3st dom et offor bimeer

h , h ta 27
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each of uppé #dte| dvwebudeari dngu@fimge B@eﬂaﬁsﬂvhlohepablﬁ cHagpets
‘ceranmicg a de e .t ub ho east gne of ets 5
is arraﬁge%%sucﬁg@h ﬁg(ﬂ rec%lt&onlg 0 h%ﬁneﬁ%r%fcgﬁ'gqﬁ nef m’ﬁ&gﬂég\%
each ot her;Eiam];Iddlleutes alcninchaleatwt thl owadiit ethbe faandt @irect

filtered.b the Iter t he processor filters and actlvated t he
filtered |i¥qm dgb z ¥ tPﬁt\ﬁ?Hn bat BEEEr  the raw water is

filtered by‘ the prefilter, the water processor
filters and activated the filtered liquid by the

10 Filtration bath. |
A removing fine particles from ultra pure
water apparatus is disclosed into Japanese Laid
Open Patent Application (JP-A-Showa 63-4893).
The object of this invention is to remove fine

-15 partic1es from ultra puré water at a final stage

©0f producing ultra pure water.

The removing fine particles from ultra
pure water apparatus charges fine particles
electrically in the water by a voltage éupplying

20 means, wherein the water is obtained by carrying

| out preprocess to raw water, that includes a

‘reverse osmosis membrane process, an ion ekchange

Process, an ultravielet sterilizing process, a

.'high—performance ion exchange process and an

26 ultrafilter membrane process. . Next, the

apparatus introduces the water into a bath to

which the strong electric field or magnetic field

is applied, divides the water including many fine

~ particles and the water including few fine

30 particles, and send the water including few fine
. particles to the water using process.

' The method of processing city water is

disclosed into  Japanese Laid Open  Patent
- Application (JP-A-Heisei 2-115094). The object
86 of this invention is to obtain the water which is
'tasty. odorless and hard to decay in spite of




A rénnving fine particles fromultra pure S water apparatus is disclosed

I'nto Japanese Laid Open Patent Application (JP-A-Showa 63-@§%ﬁpaooghe
object of this invention is to renove fine 15 particles fromu a pure

water at a final stage of producing ultra pure water. The renoving.fine
particles fromultra pure water apparaf® tharges fine particles
electrically in‘the water by a voltage supplying 20 neans, wherein the

water is olwbRed Woear @yi WongUt PLRR 04/FS L8 HAMAALEE tiad 8¢

ﬂ%esa
reverse osnosjs nmenbrane process, an ion exchange process, an ultraviol et
sterilizin&‘bFSEéss, a high-performance ton exchange process and an 25

ultrafilter menbranphpr oOgRsSehoda N&E: | raLus Nt ro th er
into a bath to_ which the st rgng el ect ?‘%??5?3@ mia:émrfet i%’lﬂ%£| dyglt\gaé
appl i ed, diVigtydes vhwer st mdi ngfranyddhet gt | measn efd ¢ het hallat

appl i ed. sdag ukver y | mecgn x
particl o9 fathe nele, Ras o EEy SN SRR BT MY CholEhll PR, 85 o,

is disclona@gnpttidigapbhedal Laitl GuerbPamrth pAppliicat | @ aviiP- Al higicseia
water which is

2,109, oRe AU FRo Y RANRRBLAT 8 hS P Yt
: and introducing the city water into a container
having ceramics so as to contact: the city water

10 to the ceramics. '
o The gas dissolving water . producing
iﬁﬁ' apparatus is disclosed 1into. Japanese Laid Open
Patent Application (JP-A-Heisei 4-4090). ' The
object of this infention is to provide the
15 apparatus which produces the water dissolving gas

of high concentration. '

The gas dissolving water producing
apparatus includes a membrane type deaerator and
a membrane type gas adding equipment. The
20 membrane type deaerator is installed at the

upstream of the gas dissolving water supply 1line

for supplying the gas dissolving  water
o continuously. The membrane type gas adding
39 .équipment,is installed at the downstream.
‘ 25 A magnetic water precessing apparatus and

an assemble method of the same are disclosed into

" ¢, Japanese Laid ‘Open Patent Aﬁplicatién {(IP-A-
' Heisei 9-308888). The object of this invention
is to provide the apparatus of which the magnetic

30 effect increases more effectively than before by
converging magnetic field lines (magnetic flux)
~inside to concentrate the magnetic field lines
(the magnetic Flux) into a .line in which water

o fIQWS. . And, 1t can be easy "to assemble the
'35 apparatus without depending on the magnetic flux
of magnets by treating a plurality of permanent




_8g store for along tinme by activating the city water. The nethod of
processing the city water includes tw steps of: radiatingﬁﬁqﬂgghbg field
5 1lines to the city water -by attachi ng source of magnetic fieldat a
branch.piping drawmn into a building froma main piping of the city water;

~and introducing the city water into a td#ainer having ceramcs so as to
contact the city water 10 to the ceram cs. The gas di ssol ving water

. produci ng ue@ga@aﬁyseiq&lﬂg%@@sgq, | gt @nJgpanese Laid Open Patent
Appl.ication (JP-A-Heiseir 4-4090). The "object of this invention is to

provi de the 15 appafB€us Bao&e bleduces ide wpmocdisssbhd ngapaaratus gh

concentratifnacEE 435 ¢E S$A YiR t ci ng ar at ipelydes a

menbr ane t)i/{)me -deaerator a g"lya %Vn\%rlg{’lég{(ﬁ%g g%s % i%n’g eéjqils]i pjr?r%r?;é.d@Th% 20

menbrane tPitl¥eaefat Badnetisst Andd at vhé&e upsaréam of Tithe gembei si@ vi ng

water sHPPlohhB&td§" ppl yi.r he qas.di ssqQl vi wat.er cont i.nuoysly.

The nmenbrane type g%g a%gi n%g untp'):rreﬂt%ai § |ens$)ajrl|)g%gdt ﬁﬁ’é‘gMSt‘f%gﬁ\?‘25 A

~ magnetic wataekepr dtkevisng afffiee apusiancdf magnets has two magnets - _
'~ wWhich sandwich the tube between, face each other

-and have polarities different from each other.
The. yoke part is covered with the magnets.

10 An ozone water producing apparatus is
disclosed into Japanese Laid Opeh Patent
Application (JP-A-Heisei 10-28974). The object
of this invention. is ¢to provide the ozone water

producing apparatus which dissolves ozone form

16 ozone generator effectively into wéter.

: The ozone water producing apparatus
includes a bubbler and an ozone dissolving
section. The bubbler introduces the ozone gas to

. the water to make micro bubbles. The ozéne

20 dissolving section dissolves the ozone through
staying mixture of the water and the micro
bubbles obtained by the bubbler in the water. ;

A water activating method is disclosed
into Japapeée Laid Open Patent Appiication (JP-2a

26 2000-5765). The object of this invention is to
provide the new water activating method which can

facilitate gelatinization of rice in cooking rice.

The water activating method includes the

step of radiating far infrared radiation after

30 .ﬁagnetizing the water by applying the magnetic
 field. The magnetic field may be 3000 to 5000
gauss. Thg peak wavelength of the far infrared
radiation may be in the range of 4 to 40 [ m.

. The clearance between 'magnets for the water
85 passing through in the magnetiec field may be 1.5
' to 5 mm, and the flow-velocity of the water may




an assenbl e nethod of the same are disclosed into Japanese Laid Open
Patent. Application (JP-A- .Heisei. 9-308888). The object of éﬂy éda%ention
i's to-provide the apparatus of which the magnetic 30 effect 1 ncreases nore
effectively than before by converging nagnetlc field lines (magnetic fl ux)
Inside to concentrate the nagnetic fi el d®Fi fes (the magnetic flux) into a -
line in which water flows. And, it can be easy to assenble the 35
appar at us Wéehauto degengli,mg @p stdrle, magnetic flux of nmagnets by treating a
nt 27 July 2005 -8h nmagnets equipped as a unit. The

plurality of pernang
magnetic water procBssFRSF %ﬁpapgt%erﬁlyacé‘d"l’ﬁ%"ﬁinpﬂ nPPRENREYSy @WE, at

| east a pain Qflsl'i&g@etﬁeaﬂﬂoa yelke RHb- gﬁﬁ‘néUbfs' Sd:@s&imﬁedlﬁé

pair magnet s has two

part of theag i ng through_which water flows. The
magnet's Hgé‘eﬁﬁiﬁn chadid 1QPenhePRdepn tf aé@lééé—lﬂ@th@rn dnliPhdvell -

et o T ranbh e | omwachobfbee B R pa%I sc%‘lfl\"(lc?all5 ﬁ?ow\];r&aégge

magnets.” 10 An ozone water producCli ng apparatus Is ose
Lai d Open PEeWddepptbeat i 6atE@rm- ApHoipset t10- 280P4) o vilng obqlptptaraﬂ:u@l s

i nvention. dpgt o gHOVI I 1Y OZRREHBECT o7 OYELNY APRET ALYE s Ch oy

,ﬂdlssolves ozone form
- generate Processed water having strong cleansing

power by activating molecular motion and

.10 generating cations and anions to remove
contamination. |

The water property improving apparatus

inc;udes any one of tourmaline ore, tourmaline

ore molding, ceramics radiating far infrared ray,.

16 ceramics radiating radiation and magnets- or any
combination of thereof in a vessel as a water
Property improving materials. The water passes
through  the vessel, which has an inlet and an
outlet, such that the water contacts with the

20 water property improving materials.
A fluid magnetic processing apparatus is
e Jisglosed into Japanese Laid Open  Patent
Application (JP-A 2000-574). The object of this .
invention is to process fluid by exposing in the |
25 magnetic field line.

The fluid magnetic processing apparatus is
to carry out the magnetic process to fluid
flowing in the lines by exposing in the magnetic
field. It 1ncludes'a magnetic unit having a yoke

30 of which one side is arranged at the permanent
magnet and another side is ‘arranged at an
effective part touched to. the line. The
plurality of the magnetic unit is arranged such

| that the magnetic poles appeared at the effective

36 parts are arranged N and S alternately along the
flow of the f£luid.



15 ozone generator effectively into water. The ozone water producing
apparatus includes a bubbler and an ozone dissol ving sectl bubbler
i ntroduces the ozone gas to the water to nake m cro bubbl es. J?Hé ozone 20
di ssol ving section dissolves the ozone through staying m xture of the
water and the mcro Dbubbles obtained by the bubbler in the water. A water
activating nethod is disclosed into Jao%nése Laid Open Patent Application
(JP-A 25 2000-5765). The object of this invention is to provide the new
wat er activating method which can facilitate. gelatinization of rice in
cooking rice. The water activating nethod includes the . Step of radiating

far infrared radiation af etizing e wa by applying the
magnetic field. The magng |c$ (fq%éﬁp 3‘0%81)’56“ BI8 gauss. The peak
wavel ength of the far infrared rad| ation may be in the range of 4 to 40

| .Am The &riw.anm bativddn imgaetcsmfgdlgutdadai\mt etiBprpasshogingr engh in
he flom/veIOC|t of .t he water

t he magnet i ielLd be 1.5 to 5 mm
s 2o Eia o8t o ot ond D Befibtil” Rubtass ARy PrEASeatEng
appareﬂdﬁﬁgyyiusan usi ng nethod of the sane is disclosed into

Fig. 2 is a configuration diagram showing the first

embodiment of the free radical solution producing apparatus
5‘ of the present invention;
Fig. 3 is a configuration diagram showing the
dechlorination processing section .in the free radical
i,) solution producing apparatus of the present invention;
Fig. 4a. is a configuration diagram showing the
1¢ magnetic processing section in the free radical solution
producing apparatus of the present invention:;

Fig. 43 1is a configuration diagram showing a cross
section of the magnetic processing section in the free
radical solution producing apparatus of the present

15 dinvention;
Fig. ~4c is a configurﬁtion 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. 5 is a configuration diagram showing the radiation
processing section. in the free radical solution producing

apparatus of the present invention:




Japanese Laid Open Patent Application (JP-A 11 5 192479.). The object of
‘this invention is to provide . the water property inprovin@ %B&%% Eus and
t he using nethod of the sane which can generate processed wate avi ng
strong cl eansing power by activating nolecular notion and .10 generating
cations. and.anions to renove contam nation. The water property inproving
apparatus includes any one of tourmalij ore, tourmaline ore nolding,
ceramics radiating far infrared ray, 15 ceram cs radiating radiation and
nmagnets or any conbination of thereof 'in a vessel as a water property

i nprovi ng nat eFtigl.se Theéswaser cpassgarathbauolibhbeanessBbwinli cbnbasiag
inlet and an outlet, such that the water contacts with the 20 water

property iexphavigeg gBteibal SinA Ehé'dfﬂ@@neﬁé&lééﬂceééiﬁgléﬁpg%ﬁééﬁ cifig
di scl osed into Japanese Laid Open Patent Application (JP-A 0-574). "The

obj ect of appagatiusvert ithe. fﬂx%éé?ﬂprﬂﬁ?ér&zféﬁu d by exposing in the 25
magnetic freld line. The fluid nmagnetic processing apparatus is to carry

out the magnet r.o o] n y 0 b the
nmagneti c flelgigp ?§%§J%egggggggﬁ%#?ghU%Ff&ﬁggﬁnéhgﬁing éiéﬁh%ﬂcone
side iss apigPged PpiIhPe  JBBETbn in the free radical solution

producing apparatus of the present invention;

9

Fig. 8 is a configuration diagram showing the second

10 embodiment of the free radical solution preoducing apparatus
of the present invention:

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

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

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

. 20 .prdduced 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




magnet and another side is arranged at an effective part touched to the

line. The plurality of the . nmagnetic unit is arranged suc@Tdbﬁ%bo he
magneti c pol es appeared at the effective 35 parts are arrange and S
“alternately along the flow of the fluid. 27 July 2005 9 Brief Description
of Drawings Figs. IA and 1B is a configuration diagram show ng an exanple
of a conventional magnetic process waterproducing apparatus; Fig. 2 is a
configuration diagramshowing the first enbodi nent of the free radical

sol ution produci ng apparatus 5 of the'present invention; Fig. 3 is a
configuration Biggram dlsow ngathhe sHeehhgr that reRulitecassi MeBETLi#0i6n the
free radical 3 solution producing apparatus of the present invention; Fig.

4A, is a ebfibbyurasiten ch agealisiawiing ridyd sthh tBgpeph§1BEB6EESE NG SEEsi ON
in the free radical solution producing apparatus of the present invention;

Fig. 4B israecpadigilakbdntdioRd oM WrkehCIAfensfshi On of the nmagnetic
processing section in the free radical solution producing apparatus of the
present 15 invention; Fig. "4Cis a configuration diagram showi ng a cross

section of the magnet in the magnetic processing section in
5 Best Mode for Carrying Out the Invention

The embodiments of a free radical solution producing
apparatus according to the present invention will be
i“) dgscribed with reference to the attached drawings.
The free radical solution prodﬁcing apparatus of the
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 actiﬁe 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 in the water in a state close to the
natural environment.
Firétly;lthe F:ee radical solution will be explained.
In the natural world, thére 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.




the free radical solution producing apparatus of the present invention; 20
‘Fig. 5 is a configuration diagram showi ng the radiation prgﬁq@@hﬁ@5section
in the free radical solution producing apparatus of the present invention;
27 July 2005 10 Fig. 6 is a configuration diagram show ng the ion
exchange section in the free radical solution producing apparatus of the
present invention; Fig. 7 is a configuggiiop di agram showing the electric

5 field applying section in the free radical solution producing apparatus
of the present invention; Fig. 8 is a configuration diagram show ng the

second 10 enbedenertref tktddee radinfese! Wdon, produgi neoﬁBRaégEBie of

the present invention; Fig. 9 1s a configuration di agram show ng the 0Xygen

addi ng seeaiodnti Not h&n%i'u;ieitri@é; c%dso%#%cilgﬂcp_r LN o ag:;%flrl%tc"cseé)f f%?rgln

present invention; 15 10 1s ata ow ng the oxi i"on-Tteduc

otenti al f : ol.Ut:i;on e ent .. inventjon; Fig. .11
!Ds a tabl gﬁgh%v%ﬁﬁgpﬁﬁgegﬁg?k?%eggﬁéé r?&?%%lwgégﬁu?%&ﬁsofo h%h%rgg ﬁ?d '

Lrvent Lon el i el obeb, Wakilng 2uffagice B BRareltlonals | Sghegoos
col on gpack k! yg 141344 5? H&é&?ﬁfrggi&?méh absorbé mineral from the
soil to become mineral water.
The Second Stage: Water stored deep beneath the earth's
{H) surface as mineral water becomes subject to atomic isolation
by such minerals such as iron ores in the ground and the
10 magnetic force from terrestrial magnetiém. Then, the atoms
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 radioactive elementél in the
ground, and Fhe water comes to contain a consider&ble amount
of active hjdrogen and radicals. Moreover, the water will
‘absorb more minerals to become patural 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




solution of the present invention; and 27 July 2005 - 11 Fig. 13 is a

-table showing the results of sterilization effect tests on

g : . . 27 July 2005
methicillin-resistant staphyl ococcus in the free radical solutron of the
present invention. 5 Best Mode for Carrying Qut the Invention The
enbodi ments of a free radical solution producing apparatus according to
the present invention wll be described with reference to the attached
drawi ngs. The free radical solution pr&Gban apparatus of the 10 present
i nvention is a producing systemfor "Free radical solution”, a type of

e boffe! R Sod [ ARAOMIEN! hAARa 1 OLE | BehR! yheOF SRV ddier

surface activation effect eansi ng powe € acti VE oxygen eftec

(steriqu&m@unpgwgf)mgﬂgr%gg active hydrogen effect (resuscitating power)
15 of the water by separating and isolating the atom c elenents of oxygen

and hydrogen i he. er-in a state clpse to the natural Vi ronneng .
Firstiy, the F"?}éée ?é%?cms.{é%%ti%’%tﬁﬁ |9%8te>9d15§1%d‘?9| O nERR D Vo | d,
there are_various _types of .20 functional water that possess. stron
cl eansi nggju]gli[%??l |bze?/cﬁ° © oPAITRde; Fatery Hi‘)\'ﬁbr sSoMe ROSRQFERY (HHdiChhe
functonal, water is created by undergoing the follomdng_five stages in

3

the pPocdsLPSNRLi POVSE nBEi St Iird YhRAWAT \RBY | @bSorbingy ozgns from

the atmosphere, while some water will possess resuscitating

power through its active hydrogen ingredients.
Z;) , Therefore, it is considered that the five stages
described above, in principle, are desirably executed
10 continuously and totally in the order described above to
produce “functional 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 1is also referred as ‘“the
Solution®). - The Solution is called solution because it
differs in terms of ingredient and state (the amount of
ingredients such as active hydrogen, and the respective
26 molecules are in a monomer state) from normal water.
Bec.ause such water is created by going through the above
five natural stage processes, they are believed to be

functional water produced by an extremely ecological method.




The First Stage: Rainwater contains a considerable anmount of inpurities

and organic materials collected from the atnosphere or thezgg}ﬂ ) oﬁ?,i S
wat er rains on the ground and penetrates the ground surface. r¥2t at
process, water 5 is filtered by natural soil, and absorbs m neral fromthe
soil to becone mneral water. The Second Stage: Water stored deep beneath
the earth's 3 surface as mineral water pgcones subject to atomic isolation
by such mnerals such as iron ores in the ground and the 10 nagnetic force
fromterrestrial nmagnetism Then, the atons are activated to contain

radi cal s, acti Waehyinugehiend dfhethki keredherddi ¢4l Skagatibme peekatiiay and
activation of atons in activated water is pronoted by radiation and far

infrared apparaytusf atsi af reysakn agbat peodudiaig exhst sbiubabur e e pabur al
rocks that contain radioactive elenents in the ground, and the water comes

to contai ragdicalsi sielabien pnoyntarefsfeihyeyntictamAngns adiiGA Sstages
Moreover, the water wll absorb nore mnerals to become natural wateéer
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resuscitating power with this apparatus.
) o Moreover, by adding the sixth process of adding oxygen
to the Solution processed through the above five stages. the
10 oxygen movement within the Solution is 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 réference
to Figs,z to 7,
Fig. 2 ..» 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 magnetj.c 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




amounts of minerals. The Fifth Stage: Water that gushes up to the earth's

surface becone natural water with sonme possessing strong 529wﬁ@@§0gg power
or sterilizing power by absorbing ozone fromthe atnosphere, I"l'e "sone

water wi |l possess resuscitating power through its active hydrogen
ingredients. Therefore, it is considered that the five stages described
above, in principle, are desirably execujgd. 10 continuously and totally in
. the order described above to produce "functional water"” of the natural
worl d. Therefore, if these five stages are created artificially, allow ng
one to pwedege finbekesnal-bhatter t7hat, piadetsedalireguodh-1ihase osisggesnd t
can be assuned that extrenely functional waters 15 can be created. This

type of weué&deits vadhMead T'0FleadRadi-acal Sol ution” (hereinafter, it is also
referred as "the Solution"). The Solution is called solution because it

differs in terwater ingfiedaentciaid wheke ({degaamuntifo hY edhpalarauch
as active hydrogen, and the respective 20 nol ecul es are in a nononer state)

from nor nehreayhr .fed®CpoEe YIChthat GlediSl SF£74EfoRY pdRidE d ht?b'gh— tPhe
above five natural stage processes, they are believéd to be uncti onal

wat er 5pr ofegRethY ProEdEELY ec@h%gif&aiggwﬁdpr%ée%@ VL3905 thb 5}8&

I nvention of the free radical solution producing  apparatlus’'is a systemfor

produci ngekdieaisge ut beBoese fuge I adiga! gobutrd) Byt ! gy flddtion

creating the five stages
) ) process (5) are implemented in this order, and the product
iq) is taken out as the Solutiqn from the fifth water intake 7-5.
The dechlorination processing section 1 is conmnected by pipe
10 to the feed port 6 through the inlet valve 9-1. And, as
shown in Fig. 3, it includes the dechlorinatioﬁ section 12
and filter sedtionlll 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 witﬁ filter
_materia} made of unwoven fabric, and is designed to remove
rélatively 1érge 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.




descri bed above and continuously executing the entire 5 process in that
described order. It is possible to produce water with stroQgJqu&ﬁging
power, sterilizing and |l resuscitating power with this apparatus.

Mor eover, by adding the sixth process of adding oxygen to the Solution
processed through the above five stages, the 10 oxygen novenent within the
Solution is activated. This added step-wilbl -further enhance the water's

..cleansing, sterilizing or resuscitating power. [The Enbodi ment 1] Next,
15 free radical solution

t he confi gurat :Epr}lrg the.%{_‘r h embodi nent of the . ]

- produci ng apparat usxst bt 'ng £o e@Nd vadieade EhloxbRe | sAMGVRL wapadddditted
in detail with reference. to Figs-2 to 7. Fig. 2 is a configuration diagram

showi ng t ¥ fF?iFlu@nb%‘alr%F? g hkef (used adiccapesspumi oihis ofudickdon.

apparatus 20 of the present .invention. The free radical solution producing

appar at us B€5%c| fdddersyedmcdudeat petiyieoceagiboy $dditiears.1, aadrabodiiow

pr ocessi n%.section 2, a radiation processing section 3, an ion exchange
section 4ridftedsect riHere; eltheapphyprineecremovs]l acdmabli bbty Gedns stot 0
fifth 27 July 2005 15 water intakes 7-1 to 7-5, inlet valves 9-1 to 9-5,
and out| 8lipipase chlpnime maleontesy Howh tBecwayewater is drawn into the
apparatus through feed port 6, the dechlorination process (1) - the

The magnetic processing section 2 is connected by pipe

to the dechlorination processing section 1 through the
-, outlet valve 10-1 and inlet valve 9-2. As shown in Fig.
- 42A ., it includes the magnets 13 and the magnetic proceSsing

10 ‘tube 14, and magnetically processes the water when water is
pPassed through the magrietic processing tube 14. The
magnetic processing tube 14 inciludes the magnetic pro'cessing

tube edge sections 14-1 that conpect 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. 4cC as the
Cross secti&n 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 13-1-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




5 magnetic process (2) - the radiation process (3) - the ion exchange
process (4) - the electric field application 1 process (5)zaugwhgﬁgenented
in this order, and the product is taken out as the Solution fromthe fifth
wat er intake 7-5. The dechlorination processing section 1 is connected by
pipe 10 to the feed port 6 through the inlet valve 9-1. And, as shown in
Fig. 3 it includes the dechlorination segyion 12 and filter section 11
that are connected each other by a pipe. The filter section 11 is _
connected to the pipe fromthe 15 feed port 6 (explained |ater) and the

pi pe to tH4-2dddvnréexampde, sas-lorad®. 13+11 §, f whilted dhitde fnhiRets maheki al
made of unwoven fabric, and is designed to renove relatively large
particl es forch dotialorvf usixfasmahhedvatiehg thee diesdd©iémadbt obheeghter 12
is filled with calciumsulfite, 20 or pellets (spherical shaped pellets of

2. 5mm di af@ber )in cahieai pubg.cal ghemmaghéts. 1Beraaliaiginasshf idihdrs 454d to
renmove the chloride conpounds through the reduction process in the water

passing t bandghchiihigerthbl m&gndtly gPOSesdfngFithbe’ Hr¥ddsd NseSpibya] g0
chlorine renoval capability of calciumsulfite may "be used to performthis

functison. 2 Tege dxdniles, | 1glpdgnactisve -gar hpn §hLt %ﬁ?gc@g&e{}ﬁ#%se 13

filters. Here, the chlorine renoval capability neans
chlorine pbecekampieomst-ne #pf of 3 - TNCafRISL! theRHOGRIHIUL SREIAbAing
connected by pipe
| magnetic poles to the magnetic processing tube process
) section 14-2.
While the magnets 13 in Fig. 4A are permanent magnets,
10 it is permissible to use electromagnets. In this case, even
a low magnetic field would have significant results by
applying alternating magnetic fields while nmintaining the
magnetic field application condition of "having magnets 13
that face each other sandwiching the magnetic proceés tube
15 process section 14-2, or the adjacent magnets 13 would
'respectiﬁely' direct their opposing magnetic polésr against
the magnetic process tube, process section 14-2."
As showﬁ in Fig. 4p . the magnetic processing tube 14
has the magnetic processing tube edge sectidns 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.

4B . The a is thinner to allow water flowing through the

magnetic processing tube process sections 14-2 to receive




to the dechlorination processing section 1 through the 3 outlet valve 10-1
and inlet valve 9-2. As shown in Fig. 4A it includes the magreif Jdpgsand the
magnetic processing 10 tube 14, and nagnetically processes the water when
water is passed through the magnetic processing tube 14. The nagnetic
processing tube 14 includes the magnetic processing tube edge sections
14-1 that connect to pipes and the nnggglc processi ng 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 13tﬂe|éfﬁaewndﬂWﬂﬂélméﬁ%é%&ér¥ae§&0§§ secbhgn a %egkﬁéﬁﬂkhﬁg afhe
magnets 13. Magnet 13-1 includes the permanent nagnet 13-1-a and the core

13-1-b. 2§ Gor eadldut- kS shhe esfri&@ﬂ Q;f SéﬁSPEéPerﬂl{&“ﬂﬁe deLeioppad i ty

of the magnetic field of nagnets . magnet 13-1-a side is Iron and

i ts outeryshfe IS |adylband e Wos! avéﬁsd PLatEt e (IRe mmaneks 13 Ak

p03|t|oned on both sides of the na netic processing t ube rocess sectlon
2 SEgdy it AN Sl bR ok, o b AL
he 40 R TRONE! Sy DGR, 31 TG e '“gw LS
ihe 20 RoELAdnIatS e Gt %ésag@#;t%%o%ﬁhz%égh%%i ¥ o e
process water in the tube. The distance d between adjacent magnets
Eu) 13 (for example, the distance between 13-1 and 13-2) may be
zero, basically, but preferably about the same as a, and the
16 magnet 13 is placed a slight distance away from the adjacent
magnet 13. This is 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 f&r apart
because this could cause the area where magnetic field
cannot be apﬁlied on water to expand.
In this first embodiment, the distances are a = 3-mm, b
20 = 2 ¢cm, ¢ = 2 cm and d =.3 mm. Also, the length of the
magnet of the magnetic processing tube prdcess 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




section 14-2. Wile the magnets 13 in Fig. 4A are permanent magnets, 10 it
is permssible to use electromagnets. In this case, even ajyop/mg8etic
field woul d have significant results by. applying alternating magnetic
fields while nmaintaining the nmagnetic field application condition of
"having magnets 13 that face each other_  sandw ching the magnetic process
tube 15 process section 14-2, or the adj 12ent magnets 13 woul d

respectively direct their opposing magnetic pol es against the magnetic
process t PrRfesvy t4i.0 -2 " hown_in Fig. 4A,, the,magnetic
processi ngl%t%}t?ble 14 haiﬁlt‘it%g %&éﬂ"mf?%mgg%%%gs%%gu?ﬁ efgﬁggh?egf(itgﬁ °fa-1
that is nl ar I.t..connects o anofher, pip ut the magnetic
processi négtsg)ﬁe%'ﬁl?%%ézls?%%%g%% (gillstﬁlﬂ%r}'ﬁei‘éoi?f?%n% _wa1|:$§ EPOE? QEEFFSHng t he
size of a; h Ln Fig. 4B The is thinner to_allow water flow ng
t hr ough tﬁé grsrag’?l)est%ilg’w%r gé’e?#r%‘quﬂ'éoz‘b‘?g??e@% Q1T OhsoF Magpgteelad) grdoy
July 2005 a18 tt.he ef f ect gf thg.rmaa netic field as strong as possible. The
b is aboul®PRECIENEBIRCEER &PPENrA & makplifl ndiR ARd afovh afhlefhfand
magnets 13.%ﬁ?e w th of the nmagnet in the wvertical direction fromthe

di rect’i ontb¥ the Wt &P £ Uﬂly,'tﬁgﬁr#\@réﬂfiﬂ@ﬂ?ﬁ@r fkfiils thesabaveo have
the magnetic, .fiel.d fromthe magnets 13 to be applied uniformy to the

wat er i n PHRE{0RES FAGnEFicafiield pePldertdgnaconditdgngs 3 13 (for

exanmpl e, the distance _between 13-1 and 13-2) may be
- The radiation processing section 3 is the area where

'1_) water is processed by radiation and the like. The intake

side is connected by pipe tb the magnetic process section 2
10 through the outlet valve 10-2 and the inlet valve 9-3.

As shown in Fig:5 , the filter layers 15-2 containing
filter materials are at the inlet and outlet sides of the
ceramics container 15, whilé a mineral ore ceramic layer 15-
1l 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.

Thé filter layer 15-2 on the inlet and outlet sides use
such aé 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




zero, basically, but preferably about the same as a, and the 10 magnet 13
Is placed a slight distance away fromthe adjacent nagnet 1%7J‘5§)2%0 s to
restrain the effects of adjacent magnet 13 (for exanplel 3-1 ag 13-2)
on the magnetic field created between the opposi ng magneti c pol es of
magnets 13 (for exanple, 13-2 and 13-2') that face each other while 15
sandwi chi ng the nmagnetic processing tub% rocess sections 14-2. However,
the magnets are not placed too far apart because this coul d cause the area

_where magnetic field cannot be applied on water to expand. In this first

enbodi mentin e WatlaN@owI@®iPectBoiMhnA tA8 Te#tiBal direEM.GNd drfe3
mm Also, the length of the magnet of the magnetic processing tube process
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exanpl e, austenitic stainless steel, alumniumor resin)
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section 2
. are used for sintered ceramic. The ratio of the natural

\) ores containing radioactive materials and far infrared ray

irradiating material and the sintered ceramic is
10 approximately 3: 3: 4.

The mineral ore ceramic layer 15-1 must radiate
radiation and far infrared rays to water as efficiently as
possible. For this, the following use of the respective
ores is conceivable. (1) Sintered substances to be porous

15 materials after pulverizing the ore once into fine povder.
To make it porous, it is necessary to loosely :ﬁold the
pulverized mgterial. Or, to mix a pore former (a type of
organic matérial) in the pulverized materiél and‘ then to
mold and sinter it (creates pores in the sintered material

20 when the organic material burns off and generates CO0,). (2)
Finé ‘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




10 through the outlet valve 10-2 and the inlet valve 9-3. As shown in Fig.5
;. the filter layers 15-2 containing filter materials are a@7gn9§065et and
outl et sides of ‘the ceram cs container 15, while a mneral ore’ceramc

| ayer 15- 1 containing a mx of three types of pulverized materials, 15

whi ch are natural ores emtting radiation, natural ores and sintered
ceramcs emtting far infrared rays, exists between them The filter |ayer
15-2 on the inlet and outlet sides use ch as unwoven fabric and filter
paper as filters, here, in 20 this enbodiment, an unwoven pol yester fabric

I's used. Ihe T4dhET dnRpled’ PHGVGULNE L NG re‘i‘ﬁpﬁ%;)i_a}l‘e f;cg‘géi Etlhﬁzoifuf Lnsiélaef or

flowing out fromthe mneral ore ceramc [ayer

O or Ty ERECAAL | 080T YBEEhg! R PAL WBeAhO SoRER! 1% SntdSe

radi ati on processing section inthe water

directio t vecti.cal . gir | oan. The ,neral ore ramc¢ layer, 15-1
uses nat E‘rvgfeﬂor%}ge cgp#gi ﬁ%gﬂ‘ na duer a el‘f%orelf?ﬁcﬂ‘l’agﬁ}?lJm (iclﬁla( i $Sanb By REnt ,
zircon is d). .f he padi ation processing and tural_ores that, .

radi at es ggigrﬁqﬁégnéy réﬁ?e?ﬁﬁ t 'saeﬁgﬁﬁﬁﬁﬁﬁ ?%E# | FFeY & yiom o,
far igfrqéea %s% Ergcessing. Al so, alumna and silica are used for

si nt ePed 23V ahft. THhEAFSE 528F -t he natural U ores contai ning radi oacti ve
materials and far _infrared ray_ .irradiating material_ and the sintered
ceramc is 10"ApHoxsHeete? é?)s:tg? aggregation of fine particle

ores will have a remarkably larger surface area than normal
i;) ores with the same cubic volume of the aggregated ores.
Therefore, when water flows through the aggregation of fine
10 particle ores, water comes in contact with the ores with
greater efficiency. Therefore, water will be able to enjoy
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 waterr can be removed becauge 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




The mneral ore ceramc layer 15-1 nust radiate radiation and far infrared
-rays to water as efficiently as possible. For this, the fob&gwkq&ogse of
the respective ores is conceivable. (1) Sintered substanceS to“be porous

- 15 materials after pulverizing the ore once into fine powder. To nake it
porous, it is necessary to loosely nold the pulverized material. O, to
mx a pore fornmer (a type of organic nggerial) i n the pul verized nmateri al
and then.to nold and sinter it (create :%dTes in the sintered material 20
when the organic material burns off and generates CO2). (2) Fine particles

by finel y(qu.VeriPﬁs:gfgm%fﬁﬁ%.fl (?niq'l X; t((arf ,eiss Egﬁﬁag.niﬂg?gg&c\}mf{;?cﬁlve

preferably l'ess e case t he porous- ave a
{he same SAeetdlhe; 4l Pl a1 280 T o Eie e THEthy HhaiRe 08t o
BT ci encil hac 4 ol 8 Sl "oy FRE JHHEPTe Lof R bngEecer Faet
2001 cqat | SRR CPT el EHAF o r EBYR, 14N RS aT CABHCHI A aMOeh sEFRbRe
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ores, water_cones iin contact with the ores with greater efficiency.
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And the ceramics container 15 is filled with ceramic
) with grain diameter of about 4mm together with the ores in
order to retain these mineral ores. The reason the grain
10 diameter of the respective ores and the ceramic are set at
the same level is to assure that the container is uniformly
filled with the materials.

With this approach, it 1is possible to efficiently
irradiate radiation and far infrared rays to water while

15 maintaining a reasonable water processing speed.
If the ceramics container 15 is sufficientlyllarge, or
- the volume c_)f the water to be processed is small, it is
possible to Ifully 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 into extremely fine
- powder are used. While the ‘process volume o¢f water might
'declin.e, it raises the efficiency in radiating the water

with radiation and far infrared rays. Also, by wusing




the benefit of stronger effect fromthe radiation and far infrared rays.
Al'so, what is commpn to both (1) and (2) is that when 15 watey, PRiggeat es
the mneral ore ceramc layer 15-1, inpurities in the water can be renoved
because of the filtering and adsorption effect of the |ayer. However, the
processi ng speed of water woul d decrease conspicuously if water is passed
t hrough narrow space (holes 20 of poreud3substances, between the particles
of a aggregation of fine particles) because the flow volume of water wll
be limted, Therefore, in this_ enbodinent, the following materials are
used in cORFEREIY Fins PREtEFLEcPOTAYS pedidstanceat dt, ishipessihbhe the
technol ogi es described in (1) and - - ----- ---- -- ---- 27 July 2005 22
(2). As fBFORECE an erpongntdads effirel nimg( thdandc{2¥e materials, ores

pul verized into particles with dianmeters of up to 4 mmare used. As for
natural m ner alR6AEenEtRAlY. .radthee fdensiftyar edfr aysadhaphonus oht erthes
with grain 5 diameter of about 4nmis used after the ores are finely
pul veri zeBaghgastiver sibsAahaehecertained cont sheeratiatioh |pescadsing
ceramic Owth grain dianeter of about 4nmtogether with the ores in
order 5 o sechiont Besis nless althanes3 70hBetgaseellae 4 athe 1@ ath aneterif the
respective ores and the ceramc are set at the sane level is to assure
t hat the £oagei ner And,unther dose equivalent of radiation which the
apparatus operator is exposed to in one vear is adjusted to
L)_ _be less than ImSv. The radioactive substance is contained
such that it will not flow out of the filter layer 15-2.
10 Also, the entire radiation processing section 3 is made into
a container that can be easily loaded or unloaded. 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 radiation processing section 3
15 through the outlet valve 10-3 and the inlet valve 9-4. As
’) shown in Fig.6.; it includes an ion exchange reéiﬁ filler
‘T section 16 (cation exchange section 16-1 and anion ion
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.




filled wth the materials. Wth this approach, it is possible to
efficiently irradiate radiation and far infrared rays to mqﬁqﬁ@%ﬂbbe 15
mai nt ai ni ng a reasonabl e water processing speed. If the ceram cs contai ner
15 is sufficiently large, or the volume of the water to be processed is

small, it is "possible to fully use the technol ogi es described in (1) and
(2). That is, in the case of (1), a sipgﬁg porous 20 substance is used to
occupy the entire ceramcs container 15.771n the case of (2), ores

pul veri zed into extremely fine powder are used. Wile the process volune

of water mght thdecdidwerié Faedes aps1eihici i §aqisatd
with radiation and far i]?]frar ed raysll.'?ﬁAfs%él g%%drﬁg %7q\?ulc§/6%b%(g€e%\§%§r
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section 3 is less than 37% cég%%uerﬁjiaaﬁ g gth%te e Jflzgigvg{rm{’le%i a#Est age. Qﬁﬁé?tt he
dose equi yalgnt of radi-ation which the apparatus operator is exposed to in

one year Is adjusted to be less than | nBv. The radi oactive substance is
15-2. 10
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ﬁ - power supply section 21, the anode side outlet valve 22, the
), cathode side outlet valve 23 and drainage valve 24. The
electric discharge section 20 includés the membrane 17, the

10 anode 18 and the cathode 19. Water is 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 is carried out in the water. The
membrane 17 is there to restrain the mutqal 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 electricai 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.




The ion exchange section 4 has its feed port side connected by pipe to the
-radi ation processing section 3 15 through the outl et valve2$gU%1%@§ t he
inlet valve 9-4. As |1 shown in Fig. 6.; it includes an ion exchange resin
filler section 16 (cation exchange section 16-1 and anion ion exchange
section 16-2) which. is connected by pipes. This section is used to renove
cation inpurities (Na', Ca", etc.) 20 .ang anion inpurities (C-, F-, etc.).
The respective sections are filled with cation exchange resins and anion
exchange resins. The nethod and neans, such as shape of the resin and
menbr ane type Bhet hpowesi nsugplgot seeittien herie as |Hnp@set heugboveror
effects can be obtained. 27 July 2005 24 The electric field applying
secti on Sapplgbngecredeldyctpiipail OfibBRdi Wh exebaroel §edidnc4tabdet s14eed
port side, and connected to the fifth water inlet 7-5 at the outlet side.

5 As shovnith Fioxh 7eletbgogbectidowiécié®! $yaPobyanEtisRCH A S | Nphuges
the electric discharge section 20, the power supply section 21, the anode

si de outl@iryetye Kh t R 1k £A8 helgiEifte 2! | Rbrit@h g 23ppRdedr a&ﬂa@»&é/g' ve

24. The electric discharge section 20 includes the frenbrane 17, the 1

anodes18 gkt Rea&d] hadte 1Po¥it elsuppIRoUsgd égEﬁahﬁgé‘%g E;i 82 %%QI Lﬁq’ and

menbrane 17 in the center and the anodé 18 and cat e

the rightafesdr IRGHE@RRRY- voTPEg8! Bah' bisdl 3ehaR i carried out in the

wat er. The
The feed port 6 is an inlet valve to draw in water from

éM) city water source located outside of the apparatus. It is
possible to attach various types of couplings to facilitate

10 pipe connections. The first water iﬁtake 7-1 is a valve to
take out water (hereafter referred to as the First Water)
processed by the dechlorination processing section 1. The
second water intake 7-2 is 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 valve to take out water (hereafter referredrt§ as the
Third Wgter) processed by the radiation processing section 3.

- The fourth ﬁater 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.)




menbrane 17 is there to restrain the nutual dispersion of 15 whatever is

-formed on the electrodes. In this enbodinent a high ponnethhﬁg&bge-type
s tor

resin is used. The anode 18 and the cathode 19 are el ectrode appl yi ng
electrical fields to the water inside. Both electrodes are placed parall el
in the formof thin rods to facilitate corona discharge. 20 Moreover, conb
shaped el ectrodes arranged in parallel- p6 an arrangenent of one el ectrode
in cylindrical formand the other in rod formplaced on the center |ine of
the cylinder may also be used. In this enbodi nent exanple, a titanium
pl ated chrome- dcyirkefis¥alver Jul yapdoshepsoutThet pywdvesUgpblily seet itdre 21
Is a power unit for applying an electrical field on anode 18 and cat hode
19, wit hVisdMese| Eetr obles dnidsimichdlyi @ondumidessing e setiilom @i r ectfhehi gh
voltage current is nornmally applied on the 5 el ectrodes, the power supply
i s éxchang®disite vaiivies 9o amflt theavihetuvadve VIO 1 Agere athal salbesagphi ed.
1 The feed port 6 is an inlet valve to drawin water from / city water
sour ce | o¢heethammediide pfothesipgasetiidion t2J s TResSinlled tvalatd agh3 vahigous
types of couplings to facilitate 10 pi pe connections. The first water
i nt aké 7- thes euibéte valveakm-@it amd enthicherneahiedy Koier tBd tpPadsatién
First Water) processed by the dechlorination processing section 1. The
second waprocesthhg &Hekbtbtom Bal veThe HaketoWraWgbers-4 hgh&akher s@f £&fed
to as the Second Water) processed by the

' valve 10-4 are the valves for the ion exchange section 4.

~w) _ The inlet valve 9-5 and the outlet valve 10-5 are the valves

for the elect&ic field applying section 5. These inlet and
10 outlet valves are operated either mahually or automatically
(with electromagnet valves etc). |
Next, the operations of the first embodiment of the
free radical solution producing apparatus of the present
iﬁvention will be described below in detail with reference
15 to Figs.; -to 7,
| In Fig. 2 ; a city water line is connected té rthe feed
| port 6 as the water source. When producing the Solution, it
is necessarf‘ to open the correct the inlet valves, 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.3 the water enters the filter




15 magnetic processing section 2. The third water intake 7-3 is a valve to
take out water (hereafter referred to as the Third Water) progRssp@ by the
radi ati on 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 nd outlets of these sections are
operated either manually or automatically (electromagnet valve, etc.) 27

July 2005 sed&iohheri nkgla VEh¥g Yobs2ANEst %eOU&JaSﬁ%MﬁbrﬁStlin saert.etll[g}? 32,

val ves for the dechlorination processing section I nl et va
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section 2. The inlet valvé 9-3 e ou are
val ve 10, FE5BE! PRonBaiRESS LR o5 Igﬁ%xcﬁgﬁgéﬂ's%f: ti3n"aourpedR: | OoThe e
9-5 dt t | f | ect field
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appar at us.. of r ent I yentlon |1 e descri bed below in detail with
rgferencelg gh? q% Qﬁ%pn sectw%n 1 the appropriate amount of

pellets contaimring calcium sulfite are dissolved into the
_/) water in accordance with the water flow, dissolving the
hypochlorous acid and chlorine to produce chlorine ions.
10 Chlorine ions are removed by the ion exchange section 4 in
the later stages. |

However, when using a filter with the capability to
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 repeafing 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.




In Fig. 2 ; acity water line is connected to the feed port 6 as the water.

‘source. Wien producing the Solution, it is necessary to opg Jgggm%grrect
the inlet valves, the outlet valves and water intake by considéring which

of the 20 First Water. to the Fifth Water are necessary. In this
enbodi-nent, the Fifth Water shall be collected. Next, the feed port 6 is
opened to draw in the water. The water_fjyrst enters the dechlorination
processing section 1. As shown in Fig. the water enters the filter 27
July 2005 27 section 11 and then goes to the dechlorination section 12

after relativeryel argfPArt i(¢h@s aFrerifMOVRteriNe ehbh WESH1LELMAENSN
chlorine for sterilization purpose. The chlorine added to the water exists

in a diss : ate or a4 LhREILM W Lo | ¢ gen
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pel lets cgntaining calciumsulfite are dissolved into the water in

accor dance Wi thst lsdowat ekn f Fa@s - di 85 0E90i it hehe hfgedhisbepes ardaheinidc
chlorine to produce chlorine ions. 10 Chlorine ions are renoved by the i-on
exchange QE8EF8§ 4 in the later stages. However, when using a filter with

the P tarob bioPas the 1ohi 38PF8n TR ol Tb BYoaaLaPoiAg hatis e ™
eV D PE GO0 %0adSs ' R 5% U 7 God Gdlsd] 1 fheh! cHE' Vaker "(HRS™ "
| . First Water) passes through this space, it alternately
;w) receives inverse magnetic forces, one in the ' upward
direction and the other in the downward direction, depending
10 on the arrangements of the magnets 13. As water molecules
with polarized electric charges are affected by
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 believed 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, itris 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.




renoved at this stage, it still contains chlorine ions and mnerals. From

the mcro standpoint, water nolecules form clusters ((H2O) )yy ‘E@pzmter

nol ecul es dynam-cally and 20 randomy change whil e repeating t'lh 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 nol ecules are positioned in th& +innacle and the center of
gravity of a regular tetrahedron. 27 July 2005 28 The water (the First
Water) from deﬁhl ori nation processing section 1 enters the magnetic

processi ng sectfontP® WaLedholkhen Secpad Matericat hshibatstsigmpedwatgret i c
process 5 tybe 14 has a flat space with a high magnetic field applied
(24, 000 gHPsER1ESsdSs monomend Bxudeplyihen thise sinang (maenetii ferceat er)
passes through this space, it alternately receives inverse magnetic forces,
one in th&tupte dsamer dcifen idndis hanstikdpated hthabwewenal dfr ditemonare
depending 10 on the arrangenents of the nmagnets 13. As water nol ecul es
wi t h pol apP¥éyechgdrppenc{@jesHar e Bf fected by el ectromagnetic induction
effect of the nagnetic force, it 1is anticipated that the collision
frequéncy and The waberi ditdre eSecgpdoiaterdr e ey eSremadhiengnadddtic
increase. 15 As a result, it is believed that the clusters wll
di si nt egrrecess tHectionos@opiftlgwd arimed i othef h@idaivd Y processing
section 3.
kw) As shown in Fig.5 , the water spreads through the filter
layer 15-2 as it is filtered, and reaches the side surfaces
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-ag (hydr&ted electron}. As for
some of the H;O*, H,0" reacts with water molecule and becomes H,
0* and °*OH (radical). And the e-ag and *OH react to become

*OH” (active hydrogen). As for others of the Hgf,igo*returns

to H,0, while generating luorescent light.




of water nolecules wll decrease. Also, since the hydrogen atons in the

-wat er nol ecul es dynanically and randomy change while repez&tﬂ&&é&g
process of coupling and separating from 20 surroundi ng oxygen atons, it is
believed that sone of that random change will be severed m dway and the
wat er nol ecul es thenselves will be . disintegrated by the inpact of

" el ectromagnetic induction effect. 27 JugﬁhZOOS 29 In the water (the
Second Water) at this stage, water nol |I"es is nononers by applying the

strong magnetic force, at the sane tine it is anticipated that sone of

(hemare, act eV g6R88nCLins S mdflc ISyl L It SO0 VB

exiting fromt magne process sec
processin ' 3, As _sh in Fig. 5, the water spreads thrqugh the
(ilter |55 cR0%hadly oed3 ek ngt, niby putanf ety cPicPeirineds” 10 of
the contajper. And. in the mineral ceramc |ayer 15-1 that contains
considergg?gagﬁ%uﬂf tgezFPE ﬁcﬁhgﬁq%%%ﬂﬁQQQﬁggngﬁhEH?o uiterduPtal i ne

t hat irradiEtes fir inrared rays, the water is irradiated by radjation
and far iRRFHEFBOHEFELeSas Hopevgr. using §he iRkgsenhainyentigRerit uifis

into gat eé%i5 cont ai ni ng | arge ampunts of short-lived active species and
radi cdl s Heved okt e The dmederuleige ofo thenivwat e dditontecend Waker Her ed

to occur within the water. Water is ionized into H20'and e" (el ectron) due
to the pmﬁ(ﬁg%§t$¢§g%fpg69mgrmonomolecules or radicals. Thus, even

if substance with low radioactivity is used, a strong effect
lw) can be anticipated. The respective mineral ores have large
surface areas and come in contact with water efficiently.
10 This fact also is believed to lead to.a strong effect.

Also, the filter layer and the layer containing various
natural mineral bres and ceramics function as a filter to
reduce the impurities in the water.

In the water (the third Water) at this stage, some of

15 the monomolecules are believed td become ionized and then
become short-lived active species and radicals including
active hydrogen by radiation. The percentage of these such
as short-lived active species is expeéted to increase
compared with those of the Second Water.

20 If it is hecessary to take out thé 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-iived active species and radicals that




t he Conpton effect caused by radiation. The e- reacts with 20 water -

nol ecul e and beconmes e-aq (hydrated electron). As for sone gf; 0520 ,
H20' reacts with water nol ecul e and becones H3 04 and *CH raglca ). And

the e-ag and -OH react to becone *OH (active hydrogen). As for others of
the H2O. 'H2O returns to H2O, while generating luorescent light. 27 July
2005 30 \Wen ionizing water nolecules by radiating radiation, it is
normal Iy believed that high output energy is required because of the
surface tension caused by the clusters'of water nol ecul es. However, using

the preseddingNt hepivel HyaSodehi evedotBaielhe ﬂ@éf% eﬁx"?ﬂc(?rtéh]% WRLGE
ecu cal S.

(the Second Water) at this stage beconme nononol es or radi Thus,

even if geksStpdae PehBvkaw radi Q@Ctﬂé’ifééﬂé& laps% & Sﬂsgn%eeécrn?&twa%gg be

antici pated. The respective mneral ores have large surface areas and cone
" contackul b erost Lbe: ot undfeliue el <BhadolabbeMithicy | 5Rd 1
ratur Al TGk, GhER BT COUARES TR RALLLLE bl RS e
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xpect ed 10 | nEREacEtBimpal Ui w ThhsHaFethe &RAhd (APer radistion ©
o processing section 3 enters the ion exchange section 4.
~) _ As shown in Fig. 6 , cations from materials such as
minerals are removed through the cation exchange resin of
10 the cation exéhange 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 ion exchange because the activation of the
15 respective impurities at this stage increases 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 iom exchange. Moreover, this water is
20. believed 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




20 If it is necessary to take out the water (the Third Water) flow ng out
fromthe radiation processing section 3, the water is take ouh%olaéough
the third water intake 7-3. It is believed that the water i t age
contains large amounts of short-lived active species and radicals that 27
July 2005  31. include active hydrogen. Moreover, because m nerals have

not been renoved, it is believed that 4t3has 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
wat er (thaydbagenataerd fadicabe, ranidaisoconposeds Sifhgofiesh SLKRERT t he
I on exchange section 4. As shown in Fig. 6 , cations frommaterials such as
m neral s addonimed whichghreheastipnabsonbede eslivang Mhings caffén
exchange section 16-1. Next, the anions such as chlgrides are renoved by

t he ani onag¥¢chiigeideséd bd hhee aeismscedchange peddion 18- 2is | believed
believed that this nethod is nore effective than the displ acenent

oper at i on tRy be REFItBle i10N mahiafigay eDadsg thingstivation of the 15
respective inpurities at this stage increases due to the nagnetic field

and ragli ation. ghe tHgtuet e(tid herdaini h Wetdear) @rowhi shet ajjen enphangees
such as My, Ca, Na, Zn, Fe, Cu, O and F are renoved through ion exchange.

'Vb{ eover, ghhitg oWl lenterdl tiRl AR ti% GOId Bd Napigen@eeat Sonf 5short-1ived
active .
As shown in Fig.7 ;‘- high voltage is applied to the
) water at the electric discharge section 20 of the electric
field applying section 5. The high voltage is applied
10 between the anode 18 aﬁd the cathode 19 in the water. And,
the water processed by the anode 18 is 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




speci es such as active hydrogen or radicals, and be conposed of nononers
of water nolecules. Wile this water does not contain mneralyftodhds | arge
anounts of short-lived active species, such as active 27 July 2005 32
- hydrogen, and radicals, and is conposed of nononers of water nolecules,
whi ch are easily absorbed by living things, and are considered to have
resuscitative pow. It is believed to-bBeffective in nurturing living
things. 5 The water (the Fourth Water) fromthe ion exchange section 4
enters the electric field applying section 5. As shown in Fig. 7 hi
vol tage | Fadgsriled ©8G hehortindiistedht el e eciRORLRF schiafe §§ct?6glﬁe of
the electric field applying section 5. The high voltage is applied 10
bet ween t h¥daegéd .18 tarés thrlteve¢ddehay ithet kEfiggmterof /prrong hglﬁﬁPéFge
processed by the anode 18 is collected as the Solution (the Fifth Water).
The Fourt hsWarcensdiderablst aggreaenhi thanhewbeny somora sbeeckargee sach
as OH', H, H (active hydrogen), -are 15 assuned to be in a state of
el ectri cabhppldedr gad npomma lwatadrer Wi t hout containing any mineral inpurities.
By applying a corona discharge at this stage, it is believed, that
oxi di zZ2d wat eUTheR @ livt ifoar newhibhodgh thhe Bi6hbh ofdtect adudddsyshagh,
vol tage and high electrical field. Some will becone OH and 20 are believed
t 0 beconeikl@Gbiyid@ardd niteg bét IEd@mddabyemaicnoiactibesFand hbéatweater
O hers are believed to form active

(solution} containing active H,0, (hydrogen peroxide} and

1T) active oxygen. That is, the Solution 1is considered to
contain hydrogen peroxide‘ and active oxygen and have no
10 cluster. It has strong sterilizing and disinfecting powers,

and is thus effective for various 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 colon bacillus,
B methicillin-resistant Staphylococcus aureus, and
T Helicobacter pylori and Staphylococcus epidermidis. A

-solution (hereinafter referred to as "“Test germ scolution”)
adjusted by dissolving one of them in phyéiological saline

.20 solution such that a germ density is 107 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)




oxygen. As the Fourth Water is considered to be conposed of nononers of
wat er nol ecul es containing |arge amounts of 27 July 2005 337uagiegbs and
short-lived active species such as active hydrogen, it is believed that
the effect of corona discharge is considerably greater than when corona
di scharge is applied on normal water. 5 The Solution, which is the Fifth
Water at this stage, 1is considered to b¥ fornmed by nononol ecul es and be
wat er (solution) containing active H202 (hydrogen peroxide) and J active
oxygen. That is, the Solution is considered to contain hydrogen peroxide
and acti vE°8xyYEAngndifav@sno? 1@igindiegtant melwhidghg 5¢%ri RS ngeahd
di sinfecting powers, and is thus effective for various cleansin
oper at i on§he¥gdnpditea\ed erasds tgerds ddriuRinkeshartt sointirRe) -
sterilization effect of the Solution (the Fifth Water) produced in this
manner. 15 TheTher #esisdaptherd htrweludsss fiigsddivorpneparing, 5 ml of the
methicillin-resistant Staphylococcus aureus, and Helicobacter pylori and
St aphyl ocBéginfegitaaitn sikbution saingt | addihgr e nmlt &rf r eher refl ttheasTegbst
germsolution”) adjusted by dissolving one of themin physiological saline
20 solsut i garsucirlviaions gé&om teas idhsirsfddfanini selutiver.e usBiereat tdme,
tests. Also, the Solution (the Fifth Water) was diluted by using 0.9%
physi ol ogl¢@l midrae kidters owft othe solution is collected after 10
seconds, 60 seconds and five minute, respectively. After
) coliecting the solutions, 900 micro liters of 0.5% sodium
thiosulfate is added to the solutions to neutralize the
10 effects of the Disinfectant solution. Then, 100 micro
liters of the neutralized solution is collected, and
sprinkled on agar culture media to cultivate for one day (in
case of the helicobacter pylori, for One week). The number
0of 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 micror
iiters of the solution is collected after 10‘ seconds, 60
seconds and five minute, respectively. After collecting the
solutions, 900 micro 1liters of 0.5% sodium thiosulfate is

added to the solutions to neutralize the effects of the




create a 4 ppmsolution of the Solution (the Fifth Water) 27 July 2005 34
for using it as a disinfectant solution for the test (herei 93.1ftye.{0 eferred
to as the "Disinfectant solution"). The test nethod incl ude q§7;
preparing 5 mM of the D sinfectant solution and adding 1 ml of one of the
Test 5 germsolutions to the Disinfectant solution. Thereafter, 100 mcro
liters of the solution is collected afteB510 seconds, 60 seconds and five
m nute, respectively. After 1 collecting the solutions, 900 mcro liters
of 0.5% sodiumthiosulfate is added to the solutions to neutralize the 10
ef fects ofPiHafgpctamtect setutiprti on. ThraBe, 108 nhdcso | Li&eTFSof athe the
neutralized solution is collected, and sprlnkled on agar culture nedia to
cul tivat e Hesftisrklzieg (St utdede a5 taelhecitedoacand pshoinkliedr Che 3MTK) .
The nunber of colonies on the culture nedia is counted, and used as the

15 steri | icaditivare ef hediaof tohe c8dlitiviadre A€ofor onke SEiut | on’ BEELrectthm
protein, the following test is conducted. First, 100 micro liters of

al bum n i sudtdpatcdon Neklte eEbedit 0b£t htheDSn]xﬁtexmantttlelifblmsWase@dl ligct ed
in 4.9 mM, 20 and albumn is added to each of them Later, 100 micro
l'iters5of mtalaxsm:@ldjtbgn tihe coithectidd bdkes 1 seomplieteb§ @Imumsand:lfei ve
m nute, respectively. After collecting the solutions, 900 mcro liters of
0. 5% sodi paoteimsul fate is added to the solutions to neutralize the

effects of the

As a result of the above-mentioned, no colonies were
) observed in the cultures media of all Test germ solutions
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 4pp1ﬁ 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 thai: the water does have sterilizing and cleansing
power. Therefore, the Solution (the Fifth Water) has
) extremely strong sterilizing and cleansiﬁg power, even with

a solution of only 4ppm. |
As shown in Fig. 7, it is 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 i1s pure water composed only of such active

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




27 July 2005 35 Disinfectant solution. Then, 100 mcro liters of the
neutralized solution is collected, and sprinkled on agar cyfijuyeoEEdia to
cultivate for one day. After the cultivation, the effect of thé Sol ution
(the Fifth Water) is 5 neasured by the tine it takes to conpletely
deconpose the protein. As a result of the above-nentioned, no col onies
were J observed in the cultures nedi a-ofgall Test germ sol utions

coll ected after 10 seconds followi ng the addition of the 10 Test germ
solutions to the Disinfectant solution. Al so, the proteins were dissolved
and none Weddeysdecthalt tThetwater Wsedutgomlofcdriizighy shategsbaktsalived
solution of the Solution (the Fifth Water) is used, all respective gerns
in the Testiyer mmsaiiss oo actipe ohgdrogene caxtimrdiicesedchdy thewrhd ridhat
t he water does have sterilizing and cleansing power. Therefore, the ,
Sol uti on WalterFidnd th¢ eFpubhth watetrene|fhatr 28g ther Watadmoi@ntelliegad ng
power, even with a solution of only 4ppm As shown in Fig. 7 it is

consi der edffleatitviee 1At enhatltifiPCehecdrdyusbetatitadegohiend lore Bigehgi C -
field applying section 5 shows an increased vol unme of active hydrogen

because i theéagshe assuned that the Fourth Water of the previous stage is
pure water conposed only of such active species as OH, H, H (active
hydrogen). The[eher EmbbBimen®72July 2005
Next, the configuration of the second embodiment of the
1;) free radical solution producing apparatus according to the
present invention will be described ih detail with reference
10 to Figs. 3 to 7and Figs. 8 and 9.

Fig. 8 is a configuration diagram showing the second
embodiment of the free radical solution producing apparatus
of the present invention. The free fadical 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 segtion
43, a feed porxrt 36, first to sixth water intakes 37-1 to 37-
6, inlet valves 39-1 to 39-6, and outlet valves 40-1 to 40-6.

- 20 This embodiment differs from fhe 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




36 believed that the water (solution) contains nore short-lived active
speci es of active hydrogen or radicals than the Third Wtep7ggl Zobs Fourth
water. That is, the water is believed effective in enhancing t
resuscitative powers of living 5 things. [The Enbodi nent 2] Next, the
configuration of the second enbodi nent of the 3 free radical solution
produci ng apparatus according to the pra3ent invention will be described
in detail with reference 10 to Figs. 3 to 7 and Figs. 8 and 9. Fig. 8 is a
configuration dlagran1shomnnq‘the second enbodi rent of the free radica

sol ution FASEiHpLbparacad e tihe pFebehionfivent ifan. iThethe eoludion

solution producing apparatus 38 includes a dechlorination processing 15
section SPa%ih%gﬁ&ﬂﬁ?ﬁﬁ%mé@m#ﬁﬁs@é@ﬁ@ﬁxﬁy povedi ats toeri pimioes spoger
section 33, an ion exchange section 34, an electric field applying section
35, an ox@@@nE&ﬁﬂ&ﬁ}tﬂﬁﬁnanowﬁx-a.feed port 36, first to sixth water
I ntakes 37-1 to 37- 6, inlet valves 39-1 to 39-6, and outlet valves 40-1 to
40-6. 20 Thi s Wabedi neweh diafsf ecsty r wantiehe 1sr strasbofilh entthdheappat-htias
the sixth process of adding oxygen to the free radical solution of the
enbodiFrenthrough dddi nfee@dygert e thwedeshlobiaxyden igrasddyated) Wit hin
the Solution (in the enbodinent 2, the Free radical solution after oxygen
s 27 Jul yhe0@Bgnd8tic process (32) - the radiation process (33) - the
ion exchange process (34) - the electric field application
1W). ' process (35) - the oxygen adding section (36) are
implemented in this order, and the product is taken out as
10 the Solution from the sixth water intake 37-6.
In the free radical solution production apparatus 38,
the dechlorination processing section 31, magnetic
bprocessing section 32, radiation processing section 33, ion
exchange section 34, electrical field applying section 35,
15 feed port 36, first to fifth water ‘4intakes 37-1 to 37-5,
inlet valves 39-1 to 39-5, outlet valves 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 valves 10-1 to 10-5 of

the embodiment 1, respectively. Therefore, the explanation

will be omitted.




added shall be called "the Solution"). By it, the Solution can be inproved
inits cleansing power, sterilizing power and resuscitatingzpayenos\ater
~such as city water is drawn into the apparatus 5 through the feed port 36,
t he dechlorination process (31) - the magnetic process (32) - the radiation
-process (33) - the ion exchange process (34) - the electric field
application process (35) - the oxygen aflinng section (36) are inplenented
in this order, and the product is taken out as 10 the Solution fromthe
sixth water intake 37-6. In the free radical solution production apparatus
38, the dechl Bhenmdxgepr 8d€dvongseetionn 431, isngoamesteasy ckEs Piipg seeti on
32, radiation processing section 33, ion exchange section 34, electrical
field appthenglsettnion 851485 dpgddring t s86tLibhr A5 .t othirdbupghwdther ouhtekes
37-1 to 37-5, inlet valves 39-1 to 39-5, outlet valves 40-1 to 40-5 are

t he sane walvhe 4echl andnaitriloet pratessidty-Gect iZon dhownagnet Ftgpr dcesstng
section 2., radiation processing section 3, ion exchange section 4,

el ectri cain€lefldsapphpsnmisdeld eection 43ad i ta Gbubbler 48-2ifth water
intakes 7-1 to 7-5, inlet valves 9-1 to 9-5 and output valves 10-1 to 10-5
of the enbodi Tiet bibblLegPaG-2 nsatdiereinéLous heiayp babdlies witH | tHe
omtted. 27 July 2005 38 The oxygen addi ng section 43 is connected by
pipe to ghe aleact rifardn elttheapPpkyiges S8abpey 3Becthbaughzt hentoligiet the

adjusting section 41 and spouts out the foam in the gas

3u)‘ mixing section 43-1. The size of bubbles can be adjusted by

the pressure and flow rate of the gas. If necessary, a
10 wvalve to prevent reverse flow is attached to the adjusting

section 41.

The gas mixing section 43-1 is a vessel type chamber
for mixing and addihg oxygen to the Fifth Water. In this
embddiment,‘the vessel is a c¢ylindrical shaped container or

15 a rectangular parallelepiped vessel with a diameter Ilarger
than that of the pipe. The Fifth Water flows into and
almost ‘fills up the vessel. And oxygen is added to the
Fifth Water from the oxygen foam supplied by,the bubbler 43-
2.

20 The'adjusting section 41 adjusts the pressure of oxygen
gas supplied from the oxygen suiaply section 42 ‘and the flow
rate. It includes a mass flow 41-1 and a pressure adjﬁsting

valve.



val ve 40-5 and inlet valve 39-6. As shown in Fig. 9, it includes a gas

m xi ng section 43-1 and a bubbler 43-2. 5 The bubbler 43-2 gdab unmer ous
tiny bubbles with the gas sent fromthe oxygen supply secti rough
the adjusting section 41 and spouts out the foamin the gas U mxing
section 43-1. The size of bubbles can be adjusted by the pressure and fl ow
rate of the gas. If necessary, a 10 valye to prevent reverse flowis
attached to the adjusting section 41. ?he gas mxing section 43-1is a
vessel type chanber for mxing and addi ng oxygen to the Fifth Water. In

this enbodi mBf{e pReskaseeadfuseLiyi RAThGAl 4phaped ctiddeEd Ool e
rectangul ar parall el epi ped vessel with a dianeter |larger than that of the

pi pe. The,k dééxh V&\i 13}' WEE 8P A AAdO%hel | hesUPeibR VESSEL. Anthe
oxygen is added to € Fifth Water fromthe oxygen foam supplied by the

bubbl er A;?r%'%ulz@ Eﬁgugl@h.u A8 v3ECh] 09 41 %dlmxﬁetﬁ&pesﬁ%&%ﬁfg eheen

gas supplie ron1t oxyg n supply section 42 and the flow rate.

i ncl udes J alRm 2¢ndul 39
The pr essx?ﬁe atsﬁ ust| ng ﬁ% g; 3? conﬂggt el%}é%ﬁf%d oxf/ngen suppiyy?tli
sectipn h r n aI |S a
val vegf o;% ?I ng 'ts’ﬁe pr| mary %g%ef):lr%él:dzau ee%%%éej‘#%a af & % relom
the oxygen ..o by the mass flow 41-1). The primary pressure and
seccocndary pressure can be selected at will by the type of

S 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 1is used.

The feed port 36 is the inlet valve to dfaw in water
from city water source located outside of the apparatus. It
_is possible to attach various types of «couplers to

facilitate pipes connection. The first water intake 37-1 to



5 supply section 42 to a | ow secondary pressure gas (pressure usable by

the mass flow 41-1). The primary pressure and secondary pr§§§H($w6§n be
selected at will by the type of pressure adjusting valve uSe Y Hie° mass
flow 41-1 connects to the pressure adjusting 10 valve 41-2 and the bubbl er
43-2. The mass flow 41-1 sends out the required anount of oxygen gas after
the gas is adjusted with the pressure"aﬂ?uSting val ve 41-2. The oxygen
supply section 42 is connected to the adjusting section 41, and supplies

t ddl] | 43 t h_th j ust i ti
SOET, Sl BIVPRT nAB S PRESCH 8 dhc! MOk 0D LURs 2 AT LRRBETLED
facilit he f di cal ti dygt,i t 38

| not al | o i B et it Hont €0t nEPRT R LER | A 158 g SPRLELEOR nBr EBGri ¢y
of 98% faor di cal, 2 r es i ed, The feed port 36 is_the .inlet
Valve 1o SPEROIRE of -t BlRey Bl Lt 8 UG ndBliabG: sTEeS ol % nihe
apparatus. Lt i ossible to attach various types of couplers to
facilitat é’abiv es""s nif@ALeGtingh eWRERTY %’é‘?af%?%ké“e?ﬁrf% b¢ Afy 5Bes -

40 the fifth water intake 37-5 are the valves for collecting_ the First
- Vater 2o PRELR Matemk cPrexpraechedy W%ﬁ@eneﬁﬁ@dinrﬂerﬁeqi?l%sg?-t heTRBeseh
wat er intake 37-6 is the valve for.collecting water (hereafter referred to
as "the 5T&P¢t hPORLEr ) apfocaded byndakssh &S nppaateh gmnuypbky or

automatically (electromagnet valves, etc.)

aw) The inlet valves 39-1 to 39-5 énd 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 coutput
valve 40-6 are the inlet and output valves for the oxygen
adding section 43, These. inlet 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. 3-to 7, 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 is necessary to 6pen'the correct the inlet wvalves, the
outlet valves and water intake by considering which of the

First Water to the Sixth Water are necessary. In this




feed ports. and water intakes are operated manually or automatically

(el ectromagnet valves, etc.) The inlet valves 39-1 to 39-5 agﬁU%@ﬁ gut put
valves 40- 1 to 40-5 are respectively the inlet and outlet valves Por 10
dechl orination processing section 31 to the electric field applying section
35. Also, inlet valve 39-6 and output valve 40-6 are the inlet and out put
val ves for the oxygen adding section 431 Fhese inlet and outlet valves are
operated manual ly or automatically (el ectromagnet valves, 15 etc). Next,
the operations of the second enbodi nent of the free radical solution

pr oduci ngemppdimens . oftheheS pxtheMatemyeimlbnbei Idoleckads i b&@Hel ohen
detail with reference to Figs. 3to 7.; Figs. 8 and 9. 20 In Fig. 8, a city
~wat er |inteed pomhedbtedst opehed ded dyaw tirBahes wakemat er source. \Wen
producing the Solution, it is necessary to open the correct the inlet

val ves, the oDNhéetwatakyes tews whher devlalerinationsi pevices svwmdc reeftior
First Water to. the Sixth Water are necessary. In this 27 July 2005 41
enbodi meng1. t hHeBext khéatopershtal dndbefrohl eheedechdorindidorf gahgrAsing i s
opened to draw in the water. The water enters the dechl orination processing

sectign Sdetibhezit he apst aélessricomiehd dagfiwingaseonipnoGsssisngthd
secti-on 31 to the electric field applying section 35 is the sane as
enbodi N"ENdanle &8 EMbEAPMEARL 1QNSW laln R&pAEndtEibn will be omitted.
| Also, the Water (the fifth Water) flowing out from
:w}. electric field applying section 35 can be collected, if
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) is férmed 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 ié an effective solufion fér various cleansing
operations because of 1its sterilizing énd disinfecting
20 powers.
As show in Fig. 9, the high pressure oxygen gas from
the oxygen supply section 42 is adjusted to a lower
designated pressure by the pressure adjusting valve 41-2.

In this embodiment, the pressure is 2kg/cm®. And, the gas is




Al so, the Water (the fifth Water) flowng out from electric field applying
section 35 can be collected, if necessary, fromthe fifth B&rzbaéake
37-5. 10 The Water (the Fifth Water No. 5) flow ng out of & eV A fi el d
appl ying section 35 enters the oxygen adding section 43. At the stage of
the Fifth Water, it is considered that the water (solution) is formed by
mononol ecul ar, and 15 includes active_Hg92 (hydrogen peroxide) and active
oxygen. In other words, it is believed that this solution contains

hydr ogen peroxi de and active oxygen, w thout any cluster, and is an

ef fecti ve su@pltiled ber thel imass Clfgansiqug-1 oper aftieonsubblansd3el2 id& the
sterilizing and disinfecting 20 powers. As showin Fig. 9, the high
pressure uygRm 928aingMsddiedaxyssn axupphy geeliighatéd i Slaw) natted toIa

| ower designated pressure by the pressure adjusting valve 41-2. In this

enbodi Mentp N RETER | StRKIELHR- rARd, ikNa 93, infird/ Jmhys 2806unt 43
supplied by the mass flow 41-1 to the bubbler 43-2 of the oxygen adding

section 4343t Ihes dggi aiad egh b;0Ws i FRrthhinfiost MRk, ddie hiQwngat e
is 4-15L/mn. This amount is 20%-75%of the flow of the Fifth Water at

the gas nkéh%&oﬁé%%ﬁhhonﬁé§i&:i%hkﬁri§u gﬁgégggﬁgﬁmhéégk§E$§5§@1Nméob!”9

of "oxygen to't 1 fth ter t I's nD l e to have an oxygen
m xture 0Bx§8%h°&&“¥ﬁ% Fifth Water. It is more preferable to have an

oxygen mixture qf 30% or more.
1w)- 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 is 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 is 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 is less than 1mm. In this

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

dissolve large amounts of oxygen in the Fifth Water.



J At the oxygen adding section 43, the Fifth Water flows at a set rate
while filling the gas m xing section 43-1. In 10 this enbo%%pepprge rate
is 20L/mn. And, thin, foamlike oxygen gas is rel eased int HE Pt h

Wat er 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
bubbl e di aneter of |less than 2mmis pref&¥able for 15 addi ng oxygen. This
i s because oxygen can easily dissolve in because of the high rate of
surface area. More preferably, the dianeter is less than Imm In this

embodi ment, th&haitamdser A& ndisnl PeddEmash that o at 5 Hids Theteseen Baeer
contains | arge amounts of active 20 hydrogen peroxide and active oxygen,
and it isSedHsiiger efithehafixble Matey) ads oWagerweepntpéninde cBkyHBALIENd
themis extrenely strong. And, because of this effect, it is believed
that the daygen ameimbssad i antige hydregen DHresides | ac§dvenoeRYIeBs
oxygen in the Fifth Water. 27 July 2005 43 That is, it is believed that
at this saadediskelved wxygent he Sixth Water) is water containing
extrenely |arge anmobunts of active hydrogen peroxide, active oxygen, and
di ssolsved oxygeEhgs5 Hiogsand(Olandhbiv stivev tleett asdsukisal 0§ dhe hehemboatal
characteristics of the Solution prepared in this nmanner (the free radical
sol uti on, chheaEitbirh sWiicer cehdHeheSE it toMapeepareiiginl @his andraide 6hbei ng
the test results of the
free radical solution, the Fifth Water and the Sixth Water).
v Fig. 10 is 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 c¢ity 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 value of
‘more than 995mV. This value differs greatly from the values
20 | of 523mV and 253mV respectively for c¢ity water and city
ﬁrater with <chlorine removed. The reason for this is

considered that the Free radical solution contains large

amounts of active hydrogen peroxide and active oxygen.




-oxi dation-reduction potential of the Solution (the free 10 radical
solution) of the present invention. It shows the oxidation-bﬁgH@Ehag
potential of the Free radical solution (the Fifth Water) w t~addi ng
oxygen and the Free radical solution (the Sixth Water) w th addi ng oxygen
in condition -of 5 L/mn. - 15 L/mn. As conparisons the oxidation 15
reduction potential of city water and_ci,t,y_water with chlorine renoved are
also listed. As shown in Fig. 10, the oxidation-reduction potential (ORP)
of the Free radical solution shows a high value of nore than 995nV. This

val ue differs greaidyr 1o the wilowes 29 Pig>23nY anb 263k r aapes@ons! y
for city water and city water with chlorine renoved. The reason for this

is consi d t F gagdicat, /gqhution contains |large anounts of
active hy r%ﬁé%£ i%%x? % éﬁgeactive éxygen. 27 July 2005 44 Incidentally,

s shown 10 Fifhedl yibe ¥ALUSARIRSUIMbain ORUOBR:MaE 18AdSE Rlctld: N

Al so, with the aadi oxygen t oxl dat1on-reduction potential has

Che i f (PRI oF BB o T At IO Detatae e '

the Fift ine e radi cal's such as active hydrogen

Fro. 510 SdadnanRem APaRIaEo Ahatton s LEde R ot et Ao reet ‘B,

Fig.rle, MEXA on-feduction potential 1s _1,014UV,
but by i ngreasing Lhe ampupt of ad48¢.X49aRogkl® pdfoRthdatd e~ beASld on

potent i al eaSBC
\ oxygen, and then, they are further activated. Also, in Fig.
'xj 10, the maximum value of oxidation-reduction potential is
1,014mV, but by increasing the amounf of added oxygen, the
10 6xidation-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 #eduction potential explained above énd hydrogen ion density.
Fig. 11 also shows the measurement results of fﬁnctional
water produced by the conventional technologies and the

electrolytic water in addition to those of the Free radical

solution. 1In Fig. 11, as for the sterilizing spray, the




Incidentally, the hydrogen ion density (pH was neasured for the Free

radi cal solution explained in Fig. 10. As a result, the pH Zg fwgglcates
hydrogen ion density was approximately 6.0 for all four ty&

while the 15 water is slightly acidic, it basically shows a neutral val ue.
That is, it shows that the Free radical solutionis a solution with a high
oxi dation-reduction potential even thoygh 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 neasurenent results of

functi onak¢ewat @k iRgOduead dan d hers W@l | edakat€enahagaes fandthee
electrolytic water in addition to those of the Free radical solution. In

Fig. 11, asrbag Lbsasteltdr dnd SiFeg ddea Afadét yw2eAShydbochlleriiki zi ng
chemicals are added to water, and as for the strong acid water and strong

aci d wat eg Waths*e%hgcwcqra'sc Al idhac MO GACEES atRepddegel OLhat BhLy

Therefore, thé only “solutions generated frompure water are Free radical

sol uti on, 531 5RGLLAM YekFHltld 'qze(s}(ﬁe@tﬁr@%eéfcsf@%ee P¥B9c-aUU88YEtion,

sol uti on. ra I ca tion, 1nmpurities have been renoved by

the figye BhRTEARS® gﬁsbﬁ 1% el %et%&es%%fwoe?é Pié"h ?'—Xr;uéﬂﬁst he

Solutlon 'S genera only 'usin ngre lents pure water. That
is, this 'SthE golutlon generated only by using pure water by running

o
city wate?

In the Free radical solution, impurities have been
g;). removed by the five processes (or six processes) explained
previously. And the Solution is 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 poteqtial while being
15 close to neutral water. That is, it has extremely unique
properties as a solution whose main ingredient 1is 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 ahd dissolved oxygen, which
20. mutually interact between the radicals.

The following tests were conducted to in?estigate the
sterilization effect of the Free radical solution (the Sixth

Water) in this embodiment. |

(1) Used germ




t hrough the Free radical solution producing apparatus. And, as shown in
Fig. 11, the Free radical solution has an extrenely high

oxi dation-reduction potential while being 15 close to neut r &F JWHEAPS That
is, it has extrenmely unique } properties as a solution whose nain
ingredient is water. This is believed to be caused by the fact that this
is water containing extrenely |arge. _anpunts of active hydrogen peroxide
and active oxygen and di ssol ved oxygen, Wwhich 20 nutually interact between
the radicals. The following tests were conducted to investigate the

sterili za&beaneﬁé?ma% s Fiee (radiceal ol addonrdd heo Saxtbsygter) in
thi s enbodi nen d germ 27 July 2005 46 Colon bacillus 0157: H7

(hereaf t efa ERE 855 840 tgegisf%g) s{?/%m? b&bbeuée%rﬁﬁéﬁf@ﬁp%k@msm

(hereafter referre est materials and references 5 [ Test
mat eri al s] T@E ee radi cal solutlon (the Sixth Water) [Reference
sterlllzerf Fo hexi di ne (Product nane (trade nane):"H biten") 0.05% 3

R e R R S

(i) C%ltiy@és@gmg gzlg ]NgﬁA fE%%nra 1&%%1 E&&%léﬁt(gﬁ%r%lxth Water)
[Reference sterilizer] Chlorhexidine (Product name (trade
name): "Hibiten") 0.05%

;uj Aqueous solution: Used for sterilizing skin and equipment
for surgery.

10 tReference] 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 107! 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).




solutions of 0157 and MRSA, respectively with estimted nunber of gerns of
1.0 x 108 CFU/ m . 15 (ii) Generating three types of diluted ﬂ%r§b®ﬁbutions
for each germby diluting the above test germ sol utions wi ¢ t lized
physi ol ogi cal saline solution. Diluted germsolution A: Diluted 10-1 tines
(germquantity 1 X 10-7 CFUm ), 20 Diluted germsolution B: Diluted 10-2
times (germquantity 1 X 10-6CFUnl), and Diluted germsolution C Diluted
10'" tinmes (germquantity 1 X 10-5 CFLVn1) 27 July 2005 47 (iii)
Injecting the respective diluted germsolutions (Ato C of 0.2 m in

Ster'l'ze?ligﬁuﬂﬂjﬁéﬂfﬁﬁ {hbesespbethoe! idElvie®aghrafl solivtlictisze(A std7mm
X 200mm (iv) Settlng above-described sterilized test tubes inthe 5

const ant gsnpes@turoe pvepiat 200 Grdritidd (e tirard radsal sehbekon,
chl or hexi di ne 05% aqueous solution and 1 sterilized physiol ogical saline

sol ution, 5&9@25{:%& E}gsr%%%%Ctdfv%admtﬁé@elglimﬁeﬂc_@o@ﬁﬁ of the

sterilize Interaction tinme (tA) shall be 1 mnute, 2

m nut es, gpe rﬁ’é@éiug @b%%e%emljb%&“ Qlﬁaﬁ&l(z\é@ %é’tng:tﬁ%én (:‘Lrno théers

of the re tive aqueous solutions (prepare I ncl udi ng the

respeqtivgdLtihed cSRhaLaRhEL! ek WY H0E pessag%ng Jeifd CERECt F¥e

radical solution, chlorhexidine 0.05% agqueous solution and

sterilized physiclogical saline solution, 20ml each,
i#) respectively into the difference one of the sterilized 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 1liters 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 respéctive time (prepared in (6))
20 by thé sterilized physiological saline solution.
Smearing 0.1 ml of the diluted respective gerﬁ solutions
onto the heart infusion agar.
(viii) Counting the number of colonies appeared after

cultivating the cultures for 18 hours at 372 C.




15 interaction time with 450 mcro liters of 0.5%solution of sodium
thiosulfate in the test tubes and stirring to stop the rea %io&. &§ii)
Carrying out the tenfold serial dilution for the germ sol uti %9 cessed
for the respective tine (prepared in (6)) 20 by the sterilized

physi ol ogi cal - saline solution. Snearing 0.1 ml of the diluted respective
germsolutions onto the heart infusiangggar. (viii) Counting the nunber of
col oni es appeared after <cultivating the cultures for 18 hours at 379 C. 27
July 2005 48 (4) Test Results Atable of Fig. 12 shows the test results
on 0157. ka} rkettrbkalktsomthe left side, the first row shows the aqueous
sol ution used (the above (2) Test materials and 5 references), the second
row shows the gi kdbienot agap. 0i2 LR6Wsgah® st i pasulbbova (B)57.i)In
Diluted germsolutions), the third row shows the quantity of gernms in the

diluted ggem ebhidi Osom abiee (PfFH i idideGer Fneualitirky | fowheshetsritheed
certified tests; total quantity of gernms in 0.2 10 ml of inocul ated germ

sol uti onsyqubBis! W1HION SHPUE (e JBDBVele gt edebt thgtbpialact and
time (t") ?Nbasurenent results in the above (3) (viii); indicated in terns

of 118 "HEREreRt eg?mﬁéﬂé SRR ol 208k Ot hiaeitlobNELagss shown
in the table In the Free radical 15 solution, 0157 is.
Conpletel¥e§£eﬁé£h2§glwgggnﬁhqdﬂUUE”(?f (ii) Diluted germ solutions),
the third row shows the quantity of germs in the diluted
i;} germ solutions (above (3) (iii) Germ quantity in the
sterilized certified tests: total gquantity 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°
'y, 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 gexrms in 1

ml).




I nocul ated germis 1.42 X 106 CFU m . Also, even in the case of 1.42 X i07
CFU m , a consi derabl e nunber of gerns have died off. Wen zgrr&?rogg

wi th.the sane stage of dilution (10 the Free radical soluti 6hH hi gher
sterilization 20 effect than sterilized physiol ogical saline solution, and
close to the effect shown by chlorhexidine. The estimted nunber of gerns
killed is 7.1 X 10"CFU m (71,000 germs 4 41 nm). 27 July 2005 49 That
is, it is confirmed that the Free radical solution has a sterilizing
effect on 0157, And, it .is considered _that the water sterilizes | ess than
100, 000 germs PBAt1if W thf COMEL TR R vbPAtniDEs Fugen Tafhteabiseiygtien
shows the_test results on MRSA. The table is exam ned in the sane_ways as
that for BR§. A2StaFidisdmg reffectawime PASE.g. 28d.i nit hdSFreensideEss )
solution, MRSA is coqpletely sterilized when the nunber of inoculated germ
is 0.85 Xtha§ &by iratersstexiddzes tirstatbang 160.005 serms ey n mihe
tabl e shows that a considerable nunber of MRSA gerns have died off. Wen
conpar ed Withiphenes#pe tyoafdnaftedi-l uti on (10-1), Free radical solution has
a higher sterilization effect than sterilized physiological saline
sol ut i%n, and &| takleoofh&igf.f d& wiwem bye 16eshl vebulitdi v MREA estThat ed
nunber of gerns killed is 4.25 X 10°'CFU m (42,500 gerns in 1 nm). That
is, it |istebhéi isedxaminetihénFtbe sadecataysolas itdmt for Fig. 12.

As shown in the table in Fig. 13, in the Free radical
'K} solution, MRSA is 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 died off. When compared with the
same stage of dilﬁtion (10'), Free radical solution has a
-higher sterilization effect than sterilized physiological
‘saline solution, and close to the effect shown Dby
15 --chlorhexidirie. The estimated number of germs killed is 4.25

X 10' CFU/ml (42,500 germs in 1 ml).

R

Th.at 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 tor two minutes.

A cloth was used to wipe off some animal oil 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




has a sterilizing effect on MRSA. And, it is considered that the water
sterilizes less than 100,000 gerns per 1 mM 20 within one thM%Oggnutes.
A cloth was used to wipe of f sone animal oil stain (neat P Fees tc.)
and then hand washed after imersing the cloth in the Free radical
solution and also in warmwater heated to 40 degree C to conpare the
cleansing effect. No 27 July 2005 50 -dmtergent was used. As a result, the
test showed that the renoval of oil stain was considerable nore when
washed with the Free radical solution than with the 40 degree C warm

wat er. Thaletiexgant \was vesefl.ed Ahat Fesultaditthe eyt ishowesl hEhkak dbeong
cleansing effect on oil stains. Al so, when a study was held on the

cl eansi ng meffooratl orf ¢hl shaipr otesi rednsbhdémabheskiore iwhagaswashed| wd thhat
fat .and protein from human skin had dissolved in the Solution. That is,
it was vertihfei efiree chreaisialy sbleationn then awd thlOthe ot4d ndeJheeSiGt Wans er
in this enbodi nent further enhances the effects of the Free radical

sol ution kmteddi ng Thatgebs| oit heas FrérhfVéetethathérees, rddibcatidsblubion
oxygen further enhances the sterilizing and cleansing effect of the Fifth

15 Watsr hasmakistgonke Admiine Jdifldotn oh sdibngeaifserilizing and

cl eansing solution. The Sixth Water can be obtained by addi ng oxygen to the

Fifth Water afpAgsolt whemlepeseady wabkhhkeha appatBbuslieankifyg effect on

fat and protein from human skin, it was verified that fat

J and protein from human skin had dissolved in the Solution.
That is, it was verified a cleansing effect on fat and

10 i;rotein.

The Sixth Water in this embodiment further enhances the
effects of the Free radical solution by adding oxygen to the
Fifth Water. That is, 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 Wéter after it is generated with the apparatus in Fig.

+ 2-and using another equipment like shown in Fig. 9.

20 Moreover, if the Free fadical gsolution is exposed to
fhe atmosphere for long hours or at some level of
temperature, the properties of Free radical solution revert
‘back c¢losely to the state of city water. For example, the

oxidation-reduction potential of 1,014mV of the Free radical




2 and using. anot her equi pnent |ike showm in Fig. 9. 20 Mreover, if the
Free radical solution is exposed to the atnosphere for Ion% OFQ§ ar at
sonme | evel of tenperature, the properties of Free radical SIHW H revert
back closely to the state of city water. For exanple, the

oxi dation-reduction potential of 1,014mV of the Free radical 27 July 2005
- 51 solution drops to about 900nV in apput two hours. Also, the Free
radi cal solution with oxidation-reduction potential of 999nV shows a drop
in ORP to about 805nV in about 10 m nutes at 33 degrees C. 5 Therefore,
whi | e t he sbneeicadidgidlpss Aditapuihagoehvong adotit [twathaurand Zlsansitheg
power, it becones close to 11 nornmal water (city water) when it is all owed
to stand iFgebharadi@mEPhesut2bnChatd t &x 08t H8) - réfus tisnp putadn yidfleoffo
the fact that Free radical solution is made of water and 10 does not
contain anyofReGhdwsA@idriofSin TORP £§. abBut 0wy Uiitaddee 1@Mhsalites
solution is easily processed and environnentally friendly. Also, in this
i nventiongit B§ Qedekell ct.he magnetic process section 2 and the radiation
processing section 3 1s 15 interchangeable. The position of the ion
exchange sect| fofeksy8l Sl RNOeAl! Fdde | LaAORES a4 fheibh had Abtpong
proocessi ng section and cones betore the eFectrlc leld applying section

5. Prefer@@%ﬁili& £08H! daRf ' B1bAGsINYF" poWer Ne FBINGLLSmdY 0GEESEET to
> “the TAdiation

section 2
normal water (city water) when it is allowed to stand in the
i;) atmosphere for close to one day. This is probably due to
the fact that Free radical solution is made of water and
10 ‘ﬁoes not contain any special 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 is
15 interchangeable. The position of the ion exchange section 4

is also changeable if it comes after the radiation

W

processing section 3 and comes before the electric field

applying seétion 5. Preferably, it Should_be in the order

of the magnetic processing éection 2, the radiation

-26 processing section 3 and the ion exchange section 4 as shown
in Fig. 2.

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




20 processing section 3 and the ion exchange section 4 as showmm in Fig. 2
Moreover, in this invention, the nagnetic process section %7%HPZ%B§

radi ati on processing section 3 may be omtted. In that casé 3“ever;
there is a possibility that 27 July 2005 52 the sterilizing and cl eansing
effect of the-water will decline. It is possible, with this invention, to
produce water wth sterilizing, disinfecfing and cleansing power as well

5 as just cleansing power. Also, it is possible with this invention to
produce water that contains an abundant anmpbunt 11 of active hydrogen

peroxi de. thapabtbiiYighinEXphaiat akhganishngndugtrey:tl0oFhetheeevhdircakill
solution can be used in the nedical field to cleanse nedical equi pnent by
utilizinggekkginaterilizing and cl eansing powers. Also, the water can be
used as bath water for hospital patients and for care givers. In the field

of foods, the ygtgls NaSsLiP6181 T Sl this Sf/ddd @9 89 i RANS NGatle

fresh vegetables and the sterilizing and cleansing equipfrent for treating

tabl eg+ AY PR . QL t J 4l I
o0 o P! MR 1, RSP R Sl R B e

cooking u ils. has e effect of
20 renpv 09 VAIJOUS BAGLEREA ebbe SOhleof % b usntEcHsthd PREFV e
invention to prdduce water that contains an abundant émount
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 anrd for care givers.
In the field of foods, the water has the effect of
15 sterilizing and cleansing the f:esh vegetables and the
sterilizing and cleansing equipment for treating vegetablés.
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 various bacteria in the soil. Also, it may be used

to promote the growth of plants.




53 CLAIMS 1 A free radical solution producing apparatus conprising: a
dechl orination processing section which produces first wat B 2005
deconposing chlorine 5 conpounds in water; a magnetic procé€sSrng Section
whi ch produces second water by carryin§ out a process that applies a
magnetic field to said first water; ar d ation processi ng section which
produces 10 third water by carrying out a process that irradiates a far
~infrared radiation and a radiatioﬁﬂgﬂmgbid second water; an ion exchange
section which produces fourth water of which inpurities are decreased, by
carryingl 15 out a process® h&Terf Fafidhaton EXENINHR D orPEAPCEMY d
water; and an electric field applying section which produces fifth water
havi ng stARPRER Y ShoRemby 1 sdak 8yi ng out a process that applies a strong
electric 20 field to said fourth water w thout adding any salts. 2 The
free radical sé& ut d@chlsdutngdt 1appar BECcascdtBighg @ efdion 1, whilcler
conprising: an oxygen addi ng section which produces sixth water having
sterilizipwogdoee sst r §riges tt hawatther of bys sdiekcommhsiater byhdar o out

a process that adds
' 5 compounds in water;

a magnetic processing section which produces
second water by carrying out a proceés that applies
v a magnetic field to said first water:
a radiation processing section which produces
10 third water by carrying out a process that irradiates
a far infrared radiation and a radiation to said second
Water:
an jon exchange section which prodﬁces fourth
water of which impurities are decreased, by carrying
15 out a“procéss that performs an ion exchange for said
- thirq water; and
an electric field applying section which
pfoducés fifth water having sterilizing power by
ca:rying out a process that applies a sfrong electric

- 20  field to said fourth water without adding any salts.

2 7 : The free radical'soiution producing
apparatus according to claim 1, further comprising:

| an oxygen adding section which produces sixth
water having sterilizing power stronger than that of

5 said fifth water by carrying out a process that adds




27 July 2005 54 oxygen to said fifth water. 3 The free radical solution
produci ng apparatus according to claiml or 2, wherein saig e@ﬁ%@ﬁic
field applying section conprises: an electrical discharge s &elp i ch
carries 5 out electrical discharge anong a plurality of electrodes of
which the whole or the part is sunk in gaid fourth water. 4 The free
radi cal solution producing apparatus according to any one of clains 1 to
3, wheredrymed regnetaidpifocesd ngasection conprises: a magnetic
processing tube in which said first 5 water flows; and a plurality of
magnet sections which apply magnetic fields to said first water; wherein
each of said plurality of magnetic sections conprises: 10 a couple of
magnets d which different ThypeEfwée nagei &a 1polsesl aaridwhclhp saidhodgngt i c
processing tube and face each other for the magnetic processing tubes;
sai d eaclappassadud uaaledy diin §BONEt i€l aS8¢t ilI0Ng rangd ,adyReqd i @nes heage
each other, of which 15 different types of magnetic poles face the sane
side of spe@tBgeett Lel@CaPY NFilPesdtddy EYRprises:
an electrical discharge section which carries
5 out electrical discharge among a plurality of
electrodes of which the whole or the part is sunk in

said fourth water.

4 , . The free radical solution producing
-apparatus according to aﬂy one of claims 1 to 3,
wherein said magnetic processing section comprises:

@ magnetic processing tube in which said first

5 water.flows; and
a plurality of magnet sections which apply
o magnetic fields to said first water;

wherein each of said plurality of magnetic
sections comprises:

10 _ a couple of magnets of which different types of
magnetic poles sandwich said magnetic processing tube
and face each other for the magnetic proceséing tubes;

said each of said plurality of magnetic
sections and adjacent one leave each other, of which

15 different types of ﬁagnetic poles face the same side

_of said magnetic processing tube.




55. 5 The free radical solution producing apparatus according to any one
of clains 1 to 4, wherein said radiation processing sectiog gopghbges: a
m neral ore ceram c |ayer which conprises 5 materials incl ngﬁ _
particul ate or porous radioactive materials such that a radiation is
efficiently irradiated to said second>wat er passi ng through said ||

radi ati on processing section; and a ceranics container which retains said
mneral 90 ore ceramic |afdre e fredigdikals sbikioR pPsARYRGNY
apparatus according to claimb5, wherein said radiation processing section
has sai d aPparaatore e@anirdiager tonhpay f @n@ero Eonptiddssmat ert@l < -
including far 5 infrared radiative materials such that a far infrared

radi ati owhexsf fnceenitd yr adrisaltdtonl 1 vosae d ssiergnd e Ghiom aRBPRL 8Brough
said radiation processing section. 7. The free radical solution producing
apparatus acca dimgnéeeal aiore, wheraini cai Hagemerwhddilmg coamydses
conpri ses: a bubbling generator which adds oxygen as sort 5 of bubbles to
sai d & f thha bete: alls Sa ¢l hidihgwahert i c Patreco 1r pdixah ssolad iom taduei ng
27 July 2005 56

materials such that a radiation 1is efficiently
irradiated to said second water passing through said
radiation processing section; and

“) a ceramics container which retains said mineral

10 ore ceramic layer.

6 - The free radical solution producing
apparatus according to claim 5, wherein said radiation
processing section has said mineral ore ceramic layer
which further- comprises materials including far
'5 4infrared radiative materials such that a far infrared
radiation is effibiently irradiated to said second
'water passing through said radiation processing

section.

7. The free radical solution producing apparatus
gccording to claim 2, wherein said oxfgen adding

section comprises:

a bubbling generator which adds oxygen as sort

5 of bubbles to said fifth water in said fifth water.

8 - A free radical solution producing




met hod conpr.ising the steps of: producing first water by déconposing
chlorine conpounds in water; 5 producing second water by cg&rﬁi gut a

. . . . : ) J &?h
process that applies a magnetic field to said first water;  producl ng
third water by carrying out a process tifat irradiates a far infrared
radiation and-a radiation to said second water; 10 producing fourth water
of which inpurities are decreased by carrying out a process that perforns
an !on @&hbhegk FOMBEIIF $Rigr dt ket e¥ teah® ®rducing fifth water having

sterilizing power by carrying out a process that applies a strong 15

el ectric fiel drioe dHicii ReurE ket eW &k effoub Yaddewp R S 5819t sChd aRA ¥ ee

radi cal solution producing nethod according to claim@8, further conprising

the stegofipommdscihyg Natlemater having sterilizing power 5 stronger
than that of said fifth water by carrying out a process that added oxygen

to sabd fifth patednciligTee dord neaiteal bspl abrary pnauriihga pathods s

according to claim8 or 9, wherein said step of producing said fifth water

conpri setHét sippldfescar rybynetti @l €dtal dalt di schhdgef hmsty waXre dul y

2005 57

producing third water by carrying out a process
that dirradiates a far 4infrared radiation and a
radiation to said second water;

k) 10 producing fourth water of which impurities are
decreased by carrying out a process that performs an
ion exchange for said third water; and

producing fifth water having sterilizing power
by carrying out a process that applies a strong
15 electric field to said fourth water without adding any

salts.

"H) L L The free radical solution producing
N method according to claim 8, further comprising the
step of:

producing sixth water having sterilizing power

5 stronger than that of said fifth watexr by carrying out

a process that added oxygen to said fifth water.

10 . ~ The free radical solution producing
method according to claim 8 or 9, wherein said step
-of producing said fifth water comprises the step of:

carrying out electrical discharge among a




- 5 plurality of electrodes of which the whole or the part 1is sunk in said
~fourth water. it The free radical solution producing netho§7q@%gkﬁ5ng to
any one of claims 8 to 10, wherein said step of producing said- second
wat er conprises the step of: 5 applying magnetic fields with different
directions alternately to said first wdater. 12 The free radical solution
produci ng _nethod according to anyone of clainms 8 to 11, wherein said step
of pr&dud®hyrhl dtohiok edhestEodr ssef vhd chbt s eofwhs lie oalith npagat d
radiation and said far infrared radiation to said second water at the sane
time by %fnélRkodd wstani @r £ qugitdhewart of .| ess than 2nm 13 The free
radi cal solution producing nethod according to any one of clains 8 to 12,
wherein an oxidation-reduction potential of said fifth water is equal to
or greater than 980 nV. 14' The free radical solution producing nethod
accordind o claim 13, - wheThien fiteé saadifchtlh swateticnapproduweialy 6.
27 July 2005 58 1.5 The free radical solution producing. nethod
accordi nque bholdiac o mikneg it anany date anf caHITinisOB A end i, alv h@fr s aird
sixth water is equal to :

said step of producing said second water comprises the

step of:

5 applying magnetic fields with different

directions alternately to said first water.

12 . The free radical.solution producing
method according to any one of claims 8 to 11, wherein
said sfep of producing said third water comprises the
step of:

.5' irradiating said radiation and said far infrared
radiation to said second water at the same time by

.’i) mineral ore with grain diameter of less than 2mm.

T 13 . The free radical solution producing
method according to any one of claims 8 to 12, wherein
an oxidation-reduction potential of said fifth water

is equal to or greater than 980 mV.

14 s The free radical solution producing
method according to claim 13, wherein pH of said fifth

- water is approximately 6.




E

|

or greater than 980 nV. 16 The free radical solution producing nethod
according to claim15, wherein pH of said sixth water is aagro&kﬁﬁhely 6.
27 July.2005 59 Abstract of the Disclosure A free radical 3F t
produci ng apparatus, which conprises: gg feed port (6) in which water is
drawn, a dechlorination processing section (1) which 5 produces first water
by decomposing chlorine conpounds in said water, a_nagnetic processing
section 18) which producedhecdriegat &bk r i ndudutod Br&tdesipgt
applies a magnetic field to said first water, a radiation processing
section (8% éh aecprsiliBss R reldck®r Sby ERQYEAS odh LPAskrEdamat
irradiates a radiation to said second water, an ion exchange section (4)
whi ch pr cdgdasctégrn hpwdten tha lcaff yerg dus ix phosastefhat Sp&gefds &R | on
exchange for said -third water, an electric field applying 15 section (5)
whi ch pr odlucesr epftenr watheanby? 8@r my¥ag out a process that applies a strong
electric field to said fourth water, and a fifth water intake (7-5) from
which said fifth water is obtained, produces water which has the effects
of sterilizing and disinfection, and 20 strong cl eansing power.

16 ' The free radical solution producing

method according to claim 15, wherein pH of said sixth

water is approximately 6.




10

15

20

27 July 2005
- 59 -
Abstract of the Disclosure

A free radical solution producing apparatus,
which comprises: a feed port (6) in which water is
drawn, a dechlorination processing section (1) which
produces first water by decomposing chlorine
compounds in said water, a magnetic processing section
(2) which produces second water by carrying out a
process that applies a magnetic field to said first
water, a radiation processing section (3) which
produces third water bf carrying out a process that
irradiates a radiation to said second water, an ion
exchange section (4) which produces fourth water by
carrying out a process that performs an ion exchange
for said third watexr, amn electric field applying
section (5) which produces fifth water by carrying out
a process that applies a strong electric field to said
fourt__h water, and a fifth water intake_ {7-5) from which
said fifth water is obtained, produces water which has
the effects of sterilizing and disinfection, and

strong cleansing power.




