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“the Invention This invention relates to a nethod and appa;ﬁmyﬂﬂlmmmm
efficiently producing mcro dispersion water of super-fin ‘“I
particles. 10 The invention also relates to healthy drinking wadbgs or
cosnetic lotion that applies the obtained noble netal m cro-gdi Si on
‘water. Description of the Related Art Gold, platinumand si mhﬂﬂ"@wummﬁn
consi dered sonme of the nost val uablSpecifibdtionlS nmetal s avail a nce
-the ancient tinmes and used chiefly in ornanents and treasures. Yo#sver, the
efficacies of these netals in the pronotion of human heal th have al so been
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gol d 5 oi ULTRAFRINEARTEAES the health functions of noble netals have been
again drawing the 20 attention of the increasingly health-conscious public.
In particular, noble nmetals in ion or fine particle formare now known to
of fer MieldrmKQ@ﬁ@mealth pronoting function than noble netals
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Takada), ,and future techno| ogi cal devel opments in this field are gerly

awai t ed. thegbtamed npble metalgpicsardispersion svateri on or wat er di sper5| on of noble
nmetal ions and fine noble netal particles is considered feasible. However,
there are several problens that nust be solved before these applications 30
can be @gscﬁptimuﬁthekiehﬂtedﬁﬂ 1 As expl ai ned above, water that contains

gold is alre ublic know edge (p. 64 of the aforenmentioned book).
However, nost PH np Adotilygr Bave B‘Fenp?%‘é@@lie $FOBGCof thatraest sliableseablon
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products for the purpose of pronoting h
In recent years, the health functions of noble ‘metals have been again drawing the
20 attention of the increasingly health-conscious public. In particular, noble metals in ion or
fine particle form are now known to offer more remarkable health-promoting function than -
noble metals themselves or in flake form, such as gold foil.
The potential health-promoting function and disease-curing effect of noble metal
ions and fine noble metal particles are generating strong interests. The significant
25  contributions of noble metals to health are also known (“Gold Water” Cured Intractable
Diseases the Doctors Gave Up Treating, written by Tonpu Takada), and future
technological developments in this field are eagerly awaited. Currently, use of aqueous
solution or water dispersion of noble metal ions and fine noble metal particles is considered
feasible. However, there are several problems that must be solved before these applications

30  can be put to commercial use.



The publ i shed technologies relating to the use of aqueous sol ution or water
10 dispersion of noble netal ions and fine noble nmetal particles include
the technology to mx with polyolefin nolding resin an inorganic

anti bacterial agent produced by fixing to zeolite ion-exchange materi al
gold ions and ions of other metals offering antibacterial function, in
order to provi ARt | : . e drink
“from bacteriop gé ISAH%Q rahe%ﬁ%érﬁ h?t(%&éﬁqrfs%olw+ﬁ§éa§?%€ E’gglﬁcgw&e‘ﬁﬁ%%ﬁ)é 691
bever ageof twelafoveinertidiiedibmek). Hpwdver, andsyiofitle tettmotugiesf fok peodiicinglsutiRaaiet er ed
-Japanese Uil i Nodel .No. .3046284),. the technol ogy_to rel ease mnerals
into wat 8% W‘%&hﬁ‘mﬁ’g" disprasion o &?lﬁif@"rl T PAWORITIB WateTg Disselying gold fensiosdinehese
car r i er s gigbaidlithabdis VeANSifh Qi b4 AR niD lelgign of
acid or %I eg% rolysis, in or%gr to provide rﬁ?ﬁ%@%@wwﬁ%@%ﬁlﬂgﬁeﬁsﬁgol d
i ons andthostheat wieragnategihengald eleetrolyte. human body (Japanese Pat ent

Application Lagi d-open No. 9-220580 0 the t.echnol ogy.to m cro-disperse
heavy netals gﬁ%’ﬁ" sﬂﬁfﬁ quﬁnéﬂagﬁegw%\wwméf lng?dggtﬂ‘B‘ gosts gd hgr £i on
“pot ent i aliidwit: Pkovalle BEiréd EcOionhyE I8 adBivioh, BEPalsBlRYed! RichsicAprEbRfk! QJﬁMtdsC
water purifier, in order to produce sterilizing antiseptic water that

of fers eWwewrified safetyeafiusingsh¢ eltained produets forghe parposq Igpemeting Relthnt

Application Lajd- - 107.72) nd thg technal o t o praduce ice by
uni formy agi ?ié?ipglgﬂghr?go Fﬁc%oégglﬁ)lrﬁlaﬁ% 110 ﬁ'ecp?fs r?gdaq%ﬁ‘éusgrsglr‘fﬁf”és‘?r afari ng
the HUb i diepgsian ol asble anstali ibhdghdi@heInddd netdd paRiclezandTadd the telhnBloggd ntiken
gradual |y, | nt {y%ij#ci ng water, fromthe bottomof the ice-naking drumto

create i WEhpp wemokdingyiesin qadnerganic aptibasteriah agant prodyeediby Sxingde zeoliter

St " S ST (o I o
convent i aidet tbe provideo gine aintibdctarial Ubearagat ainks dhayt bzﬁhq)rb&cﬁ hie 3@ink from
aforemantt)i (t)ned r obl em’tiltegé?fﬁgéglgor t“(%ﬁﬁtechnol Qgy. to release mnerals into

wat er byPISTHIOPHAESY PRESH the, Walls 4t the apqlk@thylens beverags Ganknadile

car rjr skagh b Ik i : : j i h ition
of By Soepierti ipfial FavArTRe Srink (REeiEteq Fab s UREE Moo P NG 3 02B5F

gol d i onthedephnologe to nélease amiseraksriafo watat by placingeminerad yarribapmnester fat theh
Applicatjon.Lai d-open No. 9-10772)., which_ offers potential. In |ight of the
above ci Sr“éﬁ“r%é?%@&& FHECE A %?@21%9??%@& r?lﬁ%s"%é)g’é’é‘ﬁ?ls’i Wgﬁﬁiaéﬂ‘%sné’f ter

di | i gentdaid ok Wbt RS okder Rb PHokEEe RARLANWaWRURLE AR Péaliagioﬁy BRI ofene

t
noble nmetal particles, based on the assunption that prov ng dri nki ng
wat er comngrHs hepedigiah thbwnen hedya(Japangse Batentf Appdication Baidedpeh Noar%:220588), woul d

enb 3 ] . ereb nabl.e i QV f
Var s Be RemHolTY «b SbRligietee eV heIE sIORTETRNG R RSO Son PAIef SE PR 0 0
nobl e med.4lor oridatianpottntitd watdylof piE2. Alor pes,tHot genepftéEiisip® e Blet@blybc Hatth
heal t h- pr or}Dti ng function and disease-curjng effect. The npdes of applying

nobl e meRUHErs B OfdRE £Q PRRFuES Stetilizing) andigenticuwalios thas | affero axasilentastesilization

di sper si i £ ] ah_ i
convent i%ﬁglgatnlg?ﬁégggaﬁﬁeﬁh?dr%gﬁﬁi lltﬁérlto u%'ét}?g elﬁ:@tgtg l?gﬁah%fﬁg} e o?lteoggi d
not pr oviogwodiwsiicedsy wifomminyagifiting endveiiingl fold Fsibinprastad tiecgrainded, fiflirghens
t hat, s emai n_unresol yed, su as.the.insufficient health-pronpting effects
of tde peod esa‘f?cﬁl\{ad?f\?g r&‘ﬂ]g‘b‘? é‘h?’étlff'ﬁ‘laf“ﬁ‘gi‘i{bme ﬁéﬁiit e siadull; BiSpdusing n t he
human boghyter frbgy thE 8bRom I tiOSMAkER Glinl@RréatdRlealn 6&&&035_?@?&& ‘HealtlRPicE

ials,

metal particles in bioactive materials, health food nmate cosrfetics,
drugs, eiicwhich gold fikereathensubstaneeishunitormily distributd thhenghpuetciheitdock of ice

t echnol og' &dﬁe&ef?a%lﬁ&%higﬁio%aﬁa?d-ﬁﬁf%ggh-ﬁg(%ﬁqﬁi sfactory nature. In view of

t he above 'situation, € presen s to solve these problens by
However, none of these conventional technologies offer fundamental solutions to the

30  aforementioned problems, except for the technology to release minerals into water by

placing mineral carriers in water and then stimulating these carriers via stimulation means



cfeating.nicro-dispersion wat er of noble netal ions and fine noble netal
_particles and allowi ng the obtained water to be utilized in

heal t h- pronoti ng applications such as bioactive nmaterials, health food
materials, cosnetics and drugs. 25 The present invention is a devel opnent
of a new nmethod and apparatus for producing mcro-dispersion water of
super-fipg : o] W30 Lcal 1y resent | nventjon. allows
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contact, and jx - SH ' : LAl bt ai ned

m cr o- di sper sliﬂoﬁét\i/%va@etrﬁggl §§eu Bfg?q%@&n%ﬁgv%{’lgldeggl%?% ﬁ%slg{ége iTed°t hat

the 3 I a/ﬁmreiili}smﬂytsmcb'ﬂlg WAy toa;ﬁbéuc&f ti&aghﬁ Wa:mcll'l dgjﬂfaﬁl;d?@@u;}i&mflﬁiecrﬁiblﬁﬁﬁ&ﬂt i on

and reliey]. atigue, anong ot hers, and could be effectively used as

dri nki ngp%agﬁ’.bals?‘fppﬂeth&?ﬁ?"ggﬂuoﬁf that, proyiding drinkingewaten sontainite seshspehle on
t ; : ti o .
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fine particles of noble nmetal "are mcro 5 di sperse

wat er i nthegebx enahd®ineprawema¢nt of watiouseonditiphs.i s sinply floating. Basically the
present invention conprises of ( 1) through (7) below. ( 1) A nethod for
produci ng m cro-di spersion water of super-fine noble netal particles by

causliong Disclosmre dF gRlTavé@gionn wat er between an el ectrode made of noble netal
10 and its counter electrode equipped on a high-voltage di scharge generator

and then caustheFripiaedjahpyeanetie msial éonswnd fine anbleapsal pastideseffertpotentidlly

m cro-di f | r [ s f raduci L.Cra- di sper.si on
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hi gh- volmeigl/fouthessnpurgosss iaglade agquebugsvlvtidn @0Ratdt 8ipatiof ofABBledh&h Ry Pped
ctrode and its counter electrode, a water 15 tank, a

with a noble netal el _ ( i _
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bioactive materials, health food materials, cosmetics, drugs, etc., is expected to create huge

20 demand, the specific technologies developed to date are not of satisfactory nature.

In view of the above situation, the present invention aims to solve these problems by
creating micro-dispersion water of noble metal ions and fine noble metal particles and
allowing the obtained water to be utilized in health-promoting applications such as bioactive
materials, health food materials, cosmetics and drugs.

25 The present invention is a development of a new method and apparatus for
producing micro-dispersion water of super-fine noble metal particles. Basically, the present
invention allows for production of micro-dispersion water of super-fine noble metal
particles by causing plasma discharge in water between an electrode made of noble metal
and its counter electrode equipped on a high-voltage discharge generator and then causing

30  the generated noble metal ion vapor to contact, and micro-disperse in, water. The trial tests

of the obtained micro-dispersion water of super-fine noble metal particles confirmed that the



generator is attached as an adjunct. (5) An apparatus for producing _
m cro-di spersion water of super-fine noble nmetal particles as described in
“any one of (2) through (4), wherein a filter systemfor renoving the 25
generated coarse noble netal particles is attached as an adjunct. (6) An
apparatus for produci ng m cro-dispersion water of super-fine noble netal
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the fil tmo@mhammddoumdm\&feetﬂveljﬁsedMs@nakﬂhgs;merSI on water of super- fl ne
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generated noble nmetal 1on vapor to cont m cro-di sSperse 1n :
(8) M crdispirsegdeuslikm ottt dypest ofs wpter -ifii whichatubte wetall poyedetr| arl £l &Ss@lﬁﬂy}rl bed
in (7), E\t(\/n rein the water is healthy drinking water, health-promoting agent
or cos ag MEotion. 5 (9) Mcro-dispersion water as described in (7) or

(8), wherein Bmans)%eepre&halnku&m ri3kd 61 ( lPﬁﬁﬁﬁgh[{WZB%l g«y the Draw ngs

"Fig. 1" 10 A flow chart outlining the proceSs propose t he present
i nvention "Fid) & mﬁtliomfparmodmlrfg)mlpnaﬁmcrsn@ watero oflissperrfiieonoblat metabf
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suploy famd ik @hniepleleagede equigptid ¢ @ﬁ{gat\aﬂtage diééﬁﬁée g@fréfatﬂr atd fifeh fcﬁéssné eeder
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di b rtdcles.2s5 1 Di schar ge
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nobl e n%\@h’léqgsgo' d and platjnumparticles do not dissolve or disperse in

wat er . [BENETaIPE ﬁqW withyp agbledastalalentrode and ith souperclentroge.ca Watem
par tiscl ggnil, & wREERRMothe water tank, an outlet for produced water, and a discharge pump.

(3) An apparatus for producing micro-dispersion water of super-fine noble metal
particles as described in (2), wherein the noble metal electrode has a bar or wire shape and a
device to successively feed the electrode is provided.

(4) An apparatus for producing micro-dispersion water of super-fine noble metal

20  particles as described in (2) or (3), wherein a device for vibrating or sliding in the water tank
the noble metal electrode and its counter electrode equipped on the high-voltage discharge
generator is attached as an adjunct.

(5) An apparatus for producing micro-dispersion water of super-fine noble metal
particles as described in any one of (2) through (4), wherein a filter system for removing the

25  generated coarse noble metal particles is attached as an adjunct.

(6) An apparatus for producing micro-dispersion water of super-fine noble metal
particles as described in any one of (2) through (5), wherein the residue of fine noble metal
particles left on the filter system is backwashed in the filter system and recovered.

(7) Micro-dispersion water of super-fine noble metal particles obtained by causing

30  plasma discharge in water between an electrode made of noble metal and its counter



achieved.in water, the surface area of particles is small relative to the
‘weight of 'gold or platinumm xed into water, thus resulting in poor
cost-efficiency. The dispersed particles will also settle quickly.
Therefore, any nethod that achieves such tenporary dispersion does not
satisfy the technical requirements. S The inventors diligently studied ways
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t he pr esmoble motabivhivaporeotws kapaticrasispeiseemrpdt@dy to produce
-m crodi sper si(%g wat er of super-fine noble netal particles by c_ausi'n% pl asma
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el ectro [ i . ' er.at and..t hen
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in, ater, ba®pMioro-tispersionumgttn andésoribedrirc(7)-6h @)ewhélih thepbld gl nobl e
netal particles of mcron to nano-scale, which are smaller than fine noble
metal pa%fcles, would i nprove the various shortcomi ngs mentioned above.
One feature of the present invention is that it has realized a production
and 15 utilization of water in which super-fine noble netal particles of

m cron tBriefddescriptémy ofthe Dmawings di sper sed, which are finer than the normnal
fine noblﬁ r’ie,t al particles as nentioned above. This way, stable

m cr o- di r'sion water in which super-fine noble netal particles remain

di spersed wi tAdetw éh@.i‘ttddtlﬂﬁn% ffe pRodeSBIRPoRA Yy AHe Biesddt MRenRbPar ed with water
in which flakes of noble nmetal foil or”fine"noble netal particles are
sinmply flfé&td ng. Its physical 20 properties make the obtained water safe

for human con i just like normal water, and the wat al sq provjdes
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t he preganiclesasepopazed b tHelpabsent inpémtiondes a nmethod to produce

m cro-di spersion water of super-fine noble nmetal particles by causing

pl asma di scharge in water between an el ectrode nmade of noble nmetal and its
countser Iﬁés%ﬁﬁt"i&fj@ftﬁé‘gzigpﬁﬂ causing 25 the generated noble netal ion vapor

to contact, and m Ccro- erse in, water. This process is outlined in Fig.
1. The basic pibgsoltage dishhgpd genarposed by the present invention is to

continuously o, intermtiently feed water ipto the water tank and cause

pl asma di schaf&’&%ehswg’ﬁ%ﬁofﬁ&'%&ﬁg%(ﬁu%%éw & made of noble nmetal and its
counter el ecty opgepf@ddkt hus heat the noble netal to 30 high tenperatures to
generate nobl e nmetal vapor, and then cause the generated noble netal ion
vapor to instdféorodefieedet wat er and micro-disperse in water. At this tinme,
verypssmall 6 .. 418 [-fine" | e.netal particles of mcron to nano-scale
ar eﬁgenerat ecf'gr%%f?%gﬁ'rvbbrg?%sgﬂ%bé%‘?w%re, fusing of the noble netal

el ectrode care: Dby mehélecirdde vi brating or sliding in the water tank the
nobl e netal electrode and its counter el ectrode equi pped on the high 5

vol tage di schalgunigeplsetedsr | and the anount of nicro-dispersion can be
controlled eaqﬁktéieiﬂ[et&?&g%é&ﬁﬂpf instant arc. Since the noble netal

el ectrode wi | e consuned as super-fine particles, an el ectrode having a
bar or wire sh&plet forheicro-disjstirdibowatel vf supesfifie neblendiflgdrticiessel ect a

di fferent power suggly for fa %:iFven,purpose, because_t he. anmount of current
fl oW ng thro\c@hqlsﬁ 18 PR fop Byeradispaysinn waterefsuper-fige robletsd pattielesli anet er
and | ength ofy1t pReepQudRT 10 el ectrode made of carbon, etc. The produced
water is retrieved fromthe outlet using the discharge punp and can be used
directly witH@uPrdduct eri ng. Depending on the application, filtering the
water using a filter system etc., wll renove a trace anount of fine noble
nmetal particles with a larger particle size and help yield m cro-dispersion
wat er i rBeshiMode €6 QarBiReOuf ihednwsdtibhCl €s are 15 micro-di spersed. The

resi due of fine noble nmetal particles left on the filter can be recovered
by Bickwash dHdnotde seipls,oldhand plasingm pasticlap dowet disselyenpr disperse in water.

Therefore, even when a dispersed state of fine gold or platinum particles is somehow




The apparatus for producing noble netal mcro-dispersion water proposed by
.the present invention, as illustrated in Fig. 2, provides an apparatus for
produci ng mcro dispersion water in which super-fine noble netal particles
are mcro-dispersed, wherein the 20 apparatus conprising a power supply for
hi gh-vol tage/ current di scharge (2), a high-voltage discharge generator ( 1

) equi ppgth; I e ' counter .el ectrqde (7),
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The obt ai nedﬁrﬁro-éllgigfgﬁgﬁﬁm%trgarnggsgﬁebgh ﬁcgle%%aﬁ??agfgf ﬁ@an EPC hﬁebweﬁaie
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t hrough. Under '? he pr gﬂggﬁ?{m}% E\h ef]f[ﬁ ?gr??)glgcﬂﬁ%%géanreﬁgﬂ[&(g? lIlIE)}glll’ogetg Igpg%oﬁ@er are

di schar geicug-dispers¢dswitich are fimertharo thel mroat fine adblet inetal prtidles r2e-rAémidAES! ON

2 et s, DS Sln B Sl SHEB ARG SoBbSSHELhalie! U
the presemuin diygrsadonitiu®vettlRg fona RingbChRTd JTRAMEIh ARt Qbhter GV IEATP! €
15 apparatus is so safe, because it does not require overly ?n gh pressure
resi st arfiakes of noplgemgishifeil stiine peble mstalspasticless heet simplyy floating: I pleysioast be
rempyged Jr&]SEHiéJﬁakc the obtained water safe for human consumption just like normal water, and
the water also provides high functions in promoting health, among others,
The primary feature of the present invention is that it provides a method to produce
micro-dispersion water of super-fine noble metal particles by causing plasma discharge in
water between an electrode made of noble metal and its counter electrode and then causing
25  the generated noble metal ion vapor to contact, and micro-disperse in, water. This process is
outlined in Fig, 1.
The basic production method proposed by the present invention is to continuously or
intermittently feed water into the water tank and cause plasma discharge in water between
an electrode made of noble metal and its counter electrode and thus heat the noble metal to

30  high temperatures to generate noble metal vapor, and then cause the generated noble metal

ion vapor to instantly contact water and micro-disperse in water. At this time, very small



produced.m cro-di spersion water, it is desirable to attach a filter system
( 11 ) to this apparatus as an adjunct. To refine the produced water for
‘use as healthy drinking water or cosnetic |otion, 20 pass it through a
filter system( 11 ) conprising hollowfiber nenbranes of mcron order
mesh, as expl ained above, to renove the produced fine noble netal

articl es, ' ol ] ravide drinking water neeting the food .
E anitati osﬁpgﬂt'gél%abglge\gpu% ﬁagci"c:lec gtniugwn PRy S?%eé_aﬁ%sg%ﬂfriaﬁeg ﬁ‘&fé‘?%’r _
st andar ddispétkeel. exanpl e of filtration using hollowfiber nenbrane filter is

-t i de hollowfiber nenbranes of 50 mcrons, 25 25 microns, 3 mcrons,
0.05p:np\élr on andets, sipegaishe neble metal slastrodseancbe preventediby: eibratingenr sliding 11;1 .
di sch i t t:he { ter. pass through

{hese. neiibr aierent e AR el @Rirodf et i Aol liaBRF B ot B

r ecovier evbltage disaltdrpa géneaaior, nrdithe dnfoant afidRto-ai3pasion.cad be chhteditctiwasily B

wat er obtai ned by .the present invention can be used as healthy 30 drinking -
wat er, h%eé\eﬁ?}‘%r dB%t?IHgar%zggﬂf‘? thedgwiﬁt m@ga? ctegads, alk beeansupeed as super-fine -
freshnes [ &Y% f orl Gl , C t houg
no theor%r?(@:lgslp’ ag%g)l ang%ihgﬁggggﬁr)\ﬂt?é x@f&f%ﬁa@% 1§?cdt. gﬂg?délgg tthgltg 1?51%vﬂf§éltt?le

hi gh- f unsgldcon difierent powenisupply tigr 4 pivep pepesd, becawse theocamean obﬁu@éxft_fﬂbltWiid@ %/
utilizedgin above appli.cations, .as described later on the trial tests
of sanpl tgr%eélgﬁe CERtEAR fgﬁ Gdjé‘gtfsgl PRy shanging s ‘gamﬁﬁ Hreisasth of tecdounter

| priav edelgdtivdle GiRlde ©P Batbbh,@c.and relieved fatigue, 5 thereby confirmng the
actual efficacies of such water. Anong other noble netals, gold is expected

to of fer excePheprodyasdeyaterds restiensiifrany thei owtlesusingthe aliscbarge pompand car ber
o1 f ol S e 5 Ul e ) SE LA
due to tfileerystame etchiawidiCieaiovetd §sceadifloudt ¥ R NRIBIE Aetal aRicldst Witk 19
itself. 10 .An exanple of the present invention is ex‘pl ai _nefq according to
the draiiddde sitasd hebnaripld miemedisnesiomatssrie whickeanlyoswpesfinopaticlestase t o
t hi 3156?( %ﬁ%ﬁgirs%%?dgﬁ'grgé?sﬁﬂeso%%lbfe MSGEPpdH e A RARS A SR P Qb Fhcbvdea 2 FOT
progue! nbgy backwash andpreused, as necessary, to improve economy. :
The apparatus for producing noble metal micro-dispersion water proposed by the
present invention, as illustrated in Fig. 2, provides an apparatus for producing micro-
dispersion water in which super-fine noble metal particles are micro-dispefsed, wherein the
20 apparatus comprising a power supply for high-voltage/current discharge (2), a high-voltage
discharge generator (1) equipped with a noble metal electrode (6) and its counter electrode
(7), a water tank (3), a water inlet to the water tank (8), an outlet for produced micro-
dispersion water of super-fine noble metal particles (9), and a discharge pump (10). An
electrode feeder (4) that feeds the electrode pair on the high-voltage discharge generator, an
25  electrode-vibrating/sliding device (5) that vibrates or slides the electrodes, and a filter
system (11) for the obtained micro-dispersion water will be attached as adjuncts.
The production container used in the present invention comprising the water tank (3)
made of metal, or preferably steel, wherein water is supplied from the inlet (8) and the noble
metal electrode (6) and its counter electrode (7) on the high-voltage discharge generator (1)
30  are submerged in water. By charging current between the electrodes in this condition,

plasma discharge will occur and noble metal jons will instantly separate from the noble



wat er in.which super-fine noble nmetal particles are m cro-dispersed,
~conprising a 200-liter 15 water tank (3 ), and a high-vol tage discharge
generator ( 1 ) equipped with a noble netal electrode (6) and its counter
electrode (7). A gold or platinumbar is used as the noble netal electrode,
while the sane netal or carbon is used as the counter el ectrode, and the

two el echeRlsRcRode HIPMAPE d¥pbRe §h Sakd:! ﬂig%%gfééﬁeﬁﬂﬁ% %Harr'iP y}ﬁ%ﬁa&%}&ﬂges

may be fixed plates, or bars or wres i re successli ve usrng an
auxi | i aryobdemetad particlel ere mixyg-dishersed.ect r odes are vibrated or slid by an

S5 e e e e PSR
suppl yi ngeqiote] vibfatinBor Biiding betht d8Rrodbs GRS RO Eus?%rél ahn% gyﬁ;?oum

production container is a pressure-resistant water tan nmet al ,
or 25 prefiricepfispersialcan hh eonstalledigasily fosgénsthtionofingstansarci nl et (8) and t he

nobl e netal i r rated .fromthe nobl e tal el ectrode via plasm
di schar ge bet'iv;\lgeeﬁﬁg%gde ‘g‘g"f& AYOR aler, fan _et‘&?efi_ﬁ'ie‘ét:%!%; éé@l‘i’@'afg? disgh ge

ni cr o- di ppay 60) itd) passeth@igh itlie DKyt (1P dﬁaiﬁ‘t‘ﬂt"eﬁbd%rﬁ&%’t%lZ?PA"@sﬁéblé n
whi ch super-fine noble netal particles are mcro-dispersed. The produced
nobl e nefiligr sysEmolsInepesing Belloyetiber membeaneppf anigromporder] Mmesh, Hnsseaghofiicde

filter h&{Pe( L | bt ai asnroduct 12) . The
Flter sysraibelmehbfned brifloseouhs i b i B Al oot e 5
m crléns, padtidesthoough. and 0.1 nicron, and the water is passed through these

menbr anes se I(13‘501eté|§€I*l) é The ohtai ned m cro-di spersion water was used in the

trial tests a & PISERN prjegtion, pchigyentend of pylsed plasimn disohangriwil ablowefor adul t
mal es anfpd h ' i ' k1 nk] r.tn which
super-fi nlé agjglad%gpt@??dggﬁ %rg gpltrnnﬁg(r) tgﬁﬁg%gdébg%gf&g%efﬁgé‘ﬁ&é@?g%&&plfpg%g??sng and
di seasecyen ndeafthe prodietionavdunat iemtsagdd. Shee tiet gypavatisccaneilid beebnstiigedt S
Consune ansd a?)pndi tLaons Anoun r conﬁ_umad per day: About 1 gl ass5

t of t, ;
per sonsUp 4 374" §rad %gﬁesﬁ‘gr‘%"ﬁg‘%n@m@@g@sarb? 155k Brogustishmethed e Ther sisnple
per 96ns Npphiaaisad albe k418 BeaRlsk it Ak nBlERAN S HE SRBsN0sERARL €1 person 10

Verification of Efficacies The nunbers of pefsons anobng ten subj ects who
found that tHE fiust Bebloemetal partickes of aclatistlyardsesivevmushibe teamived rfvomh \thel a

group 0fpr&&ﬁeﬂ%ﬁ?o-@ﬁﬂeﬁsﬁ%ﬁ&r,d{tfifseéeesﬂ'lébl];rtgr%&agﬁ g q‘ﬁ%? ssylsjt%ln ?flt)sfo this
apparatus as an adjunct.

To refine the produced water for use as healthy drinking water or cosmetic lotion,

20  pass it through a filter system (11) comprising hollow-fiber membranes of micron order
mesh, as explained above, to remove the produced fine noble metal particles.

Filtering will provide drinking water meeting the food sanitation standards or
cosmetic lotion meeting the cosmetics material standards. One example of filtration using
hollow-fiber membrane filter is to provide hollow-fiber membranes of 50 microns, 25

25  microns, 3 microns, 0.5 micron and 0.1 micron at the point where the produced water is
discharged from the reaction tank, and then let the water pass through these membranes
sequentially. Filtered fine noble metal particles can be recovered via backwash and reused
for added economy.

The high-function water obtained by the present invention can be used as healthy

30  drinking water, health-promoting agent, cosmetics, food preservative, freshness-keeping

agent for food, insecticide, deodorant, etc.



15 Table. 1 shows the subj ects' evaluations of the water provided by the
present invention and the conparison water explained below. As the .
"conparison water, a water mxture of gold foil and fine gold particles with
an average particle size of 1 nmwas produced by a conventi onal techno'll ogy
and used ( 10 cc of this water contained 10 ng of gold). 10 "Table 1

; . : e |
of physi cal cONE R gledfedsrBMUBOOT bEL B ors Pl 8 BuSRl By o8 0
| npr ov entggh-fadctidh onaEen ob@iiet thyothe /préseat Q@vénﬁoﬂ'cﬁﬁ%epéﬁ&ﬁ%l‘? wileli§al theg of

-gastritis 3 0 Relief of eye fatigue 2 0 The figures in Table 1 indicate
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ti i nst.ead ,of gol al.so exhi bited e sane effects. ndustri a
E: 2I hng%ﬁ\li‘)egﬁ?qlg'get?héﬁcklsg%%ﬂ%@ﬂo @ﬁs{a&? I%ng%lﬁt#sf‘]rfventi on provides a
new 1oet Negledithla BP e drésent inbertiondy E18inBd £& g.fcﬂtgﬂﬁﬂhé 'dgeﬂviﬁgst. at@hoikbg! - f1 ne
noble metal particles, as well as healthy drinkfng water utiliZing this
new y dehaltbepigsent invendonisaos limiteditn this examplgoer - f i ne nobl e netal particl es.
The conpagl, % aratus reduces the capital investnent, and its design allows
20 for easyt,n Fégw cost production of mcro-dispersion water of super-fine
nobl e netal pEtis exdraple V4be the! fppardtis siovili SPRIS 0 RrVRb&icit nistSdisdelién nob! e
metal particles is used as drinking 11 ~ water or cosmetic |otion, such
wat er / | oYaEinhich superdine nobleanetabpastieles awstmicrordishersednsompeisiogta 200-litenl t h

f unqgti o i fq: I.C ndi,tion and i.ncrease in
appari ¢ & e L (5F ik BBIe iRk MheiR 1) 5o REL afifhoh ARG milal 1
What i s ebdciiode(b)iand itd countersdlévaddé ¢7). pr oduci ng i cr o- di spler5| ondyvat ﬁr of
-fi nopl e metal .5 particles conprising: causing plasma discharge in
vaber bet vieart 8AICT SR ADBLD iR isedas WRADIn BHAl cleatiods, hile e semechio pode
equi ppectafhdnds DidiasiBt aGRetdls Egﬁrrcgfﬁ@‘?fvﬁte%ctrtoﬁesgﬁ@%h%gd it lcﬁ?cﬁ}éiﬁl ' on
vapor; and causi ng the generated noble netal 1 on vapor contact, d
m cr o- difepereskour. The electrodes may be fixed plates, or bars or wires that are successively fed

20  using an auxiliary device. Either way, the electrodes are vibrated or slid by an electrode-
vibrating/sliding device (5), and plasma discharge is caused in water between the noble
metal electrode and its counter electrode by supplying power to the high-voltage discharge
generator (1).

The production container is a pressure-resistant water tank (3) made of metal, or

25  preferably steel, wherein water is fed through an inlet (8) and the noble metal ion vapor
generated from the noble metal electrode via plasma discharge between the electrodes is
caused to instantly contact, and micro-disperse in, water, in order to provide micro-
dispersion water in which super-fine noble metal particles are micro-dispersed.

The produced noble metal micro-dispersion water is fed by a pump (10) through a

30  filter system (11), as appropriate, to be obtained as product (12). The filter system uses



10 in, water, thereby producing mcro-dispersion water of super-fine noble
‘nmetal particles. 2. An apparatus for producing m cro-di spersion water of
super-fine noble netal particles, conprising a power supply for

hi gh-vol t age/ current di scharge, a high-voltage di scharge generat or equi pped
with a noble netal electrode and its counter electrode, a water 15 tank, a
wat er in . | e ra R a.

dt sohar gadtoxt-Bobr feifhes LESY i 8nd 85 fibrch s REABHEDS MG ap 80 Hicpm o
super - f i aral theater iepasbeduthrdugh ltiese asembesws iskaidniiallyCl ai m 2, wherein the nobl e
-metal el ectro,ijﬁ hlgt}s._ a,bar o wire shage and a cLevi.ce to successively feed
the el ect r odel P&OMRIGGS guero-dispersion Watsk vas wednp thedriakfgsts Ay descrbed baleer si on

wat er OfTﬁMpPé’sfsfdf@ﬁan%})mnmngBéi particles as described in Caim3,
further conprising a device tor vibrating or sliding in the water tank the
nobl & net al eTecaddtenadesdand femalestwere @lseuttedde drinki headttly aftinkire Haghual t age
di schar ge nerator. 5. The apparatus,for produci ng m cro-djspersjon water
of super WPﬁﬁ éuﬂgbﬁbe $ij1 :!?Iag‘ﬁé{ﬂﬁt ¢ Flé‘é‘foéfgsl’&@g’r qflcﬁj]e'ge ihﬁalg-gqomogmg rang diseaser her
conpri Siélﬁingd‘fﬁédc%saﬁ&%ff@éfsf)ﬂ!her\fa%}%é?gv@l@ﬁ&?”erat ed coarse noble netal
particles. 6. The apparatus for producing m cro-dispersion water of
super - f | AB19 a 1 as described in any one of ains 3

t hr ough j i of fipe.nohle netal particles left on the
filter szgg%o%ﬁ@%%%%&é‘%ﬁ%ddg#ﬁqhe #\P?qtgrg &st em and BEOBYered. 30 7.

M cro-dispersion water of super-fingpp®Blgtissdt al pantdegdogs obt ai ned by
causi ng plasma discharge in water between an el ectrode nade of noble netal
and its counter 13 el ectrode equi$plegsednr Bmorg gh- va3inesgos di schar ge

gener at of. generate noble netal i apor and ther causing the generated
nobl e rret%?é?i on vapor to contact, an%t}%/n' cro-di sper sgquﬁon%at er. 8.

M cro-dispersion water as describedNomastd ai m 1, whengjefsohhe noble netal is

5 gol d. S14 A AA . A{s. Ahs. A{. Ah" . A{s. AhL. Ar. Ah" . Ah" . A9Us. A{. AYhs#bxon! doRP
0w mell: Not noticeable 9 persons

Noticeable 1 person

10 Verification of Efficacies
The numbers of persons among ten subjects who found that the water was effective
are shown below.
This test involved a group of ten males and females different from the above
subjects.
15 Table 1 shows the subjects’ evaluations of the water provided by the present
invention and the comparison water explained below.
As the comparison water, a water mixture of gold foil and fine gold particles with an
average particle size of 1 mm was produced by a conventional technology and used (10 cc

‘of this water contained 10 mg of gold).
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10 In this example, a gold bar was used as electrode material to obtain the above high-

function healthy drinking water in which super-fine gold particles are micro-dispersed.
However, the high-function water produced with a bar electrode made of platinum, instead

of gold, also exhibited the same effects.

15  Industrial Field of Application
As explained above, the present invention provides a new method and apparatus for
producing micro-dispersion water of super-fine noble metal particles, as well as healthy
drinking water utilizing this newly developed micro-dispersion water of super-fine noble
metal particles. The compact apparatus reduces the capital investment, and its design allows
20 for easy, low-cost production of micro-dispersion water of super-fine noble metal particles.

When this micro-dispersion water of super-fine noble metal particles is used as drinking

11
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3909B& () - URIHALURESebtrodcGuipHo WA Voltage discharge generator to generate
noble metal ion vapor; and
causing the generated noble metal ion vapor to contact, and micro-disperse
10 in, water, thereby producing micro-dispersion water of super-fine noble metal
particles.

2. An apparatus for producing micro-dispersion water of super-fine noble metal
particles, comprising a power supply for high-voltage/current discharge, a high-voltage
discharge generator equipped with a noble metal electrode and its counter electrode, a water

15  tank, a water inlet to the water tank, an outlet for produced water, and a discharge pump.

3. The apparatus for producing micro-dispersion water of super-fine noble
metal particles as described in Claim 2, wherein the noble metal electrode has a bar or wire
shape and a device to successively feed the electrode is provided.

4, The apparatus for producing micro-dispersion water of super-fine noble

20 metal particles as described in Claim 3, further comprising a device for vibrating or sliding
in the water tank the noble metal electrode and its counter electrode equipped on the high-
voltage discharge generator.

5. The apparatus for producing micro-dispersion water of super-fine noble
metal particles as described in Claim 3 or 4, further comprising a filter system for removing

25  generated coarse noble metal particles.

6. The apparatus for producing micro-dispersion water of super-fine noble
metal particles as described in any one of Claims 3 through 5, wherein the residue of fine
noble metal particles left on the filter system is backwashed in the filter system and
recovered. ,

30 7. Micro-dispersion water of super-fine noble metal particles obtained by

causing plasma discharge in water between an electrode made of noble metal and its counter
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