" f\ e3eECEL<"". 6dT27" Specification TITAN UM GROUP METAL CONTAI NI NG
H G+ PERFORVANCE WATER, AND 5 | TS PRODUCI NG METHOD AND APPARATUS Fi el d of

"the Invention This invention relates to high-function wat “wmmmmmmmmmm
super-fine titaniumgroup netal grains are m cro-di spersed

invention also relates to a nethod for producing high-functiongber in
whi ch super-fine titaniumgroup netal grains are mcro-di spersed, as well
as an apparatus for producing the sane. The invention further relates to
heal t h. products, medi cal products gg%gﬁggﬁﬁtics utilizing the

af orenenti oned hi gh-function water. scription of the Related Art
Titani umgroup netals including titanium zirconiumand hafniumare

relativ ials.di r ly than iron,
copper AR oL bl AT ST Gk GryGE AT ANE

r epr gsenra PREDUEIRG PO AP APPareatigned 20 titani umgroup netals, is
| i ght wei ght and offers excellent strength at high tenperature. Because of
t hese properties, titaniumnetal is already used in wde industrial

appli Catlgi%"ﬂs{ftﬁeuﬁt)erﬁsonj et engine material for aircraft and spaceship, tube

and tub -si ng heat exchangers used for nuclear or thermal power
generation, &rtds dientibeelafes dailiyh-AgRtion Ghat@Sine WaBhasipef-FiasRitaligngRbip ¢! ub
head. The applications of titaniumnetal are expected to grow 25 further. A
| ar ge ndﬁﬁéfgrémsém%élsﬁ%ﬁ%i-been known to date regarding the use of

titagp um et J [ [ , ’ ' ts d

cosndt i s, T ByBlion & reBlod B heltdStob BRADITHERncBOL M i oy,

coat i ngssupcrafien GtmivRagenp Mpl igexhd are hvdrd-digpersedjoas 6211243858 4pparhine for
utilization of far-infrared ray through nolten titaniumnetal 30 (Japanese
Pat ent /HSB‘?‘F&:%E'SHa‘E%i d- open Nos. 61-59147, 1-155803 and 3-112849), bedding
(Japanese PatTiy indBittdnC Rirher rdiates 1O MeMtNBroddc32 4RARA pRRRKIS %dué&Eétiks
(Japanese_Pat ent Application Laid-open No. 9- 140583), eye mas

( Japaneg#ilizaxgdhe afopgmengianédingh-dunttiop evater.
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Description of the Related Art

Titanium-group metals including titanium, zirconium and hafnium are relatively new
metal materials discovered much more recently than iron, copper, aluminum, etc.
Particularly titanium metal, which is a representative metal among the aforementioned

20  titanium-group metals, is lightweight and offers excellent strength at high temperature.
Because of these properties, titanium metal is already used in wide industrial applications,
such as jet engine material for aircraft and spaceship, tube and tube plate comprising heat-
exchangers used for nuclear or thermal power generation, and articles of daily use such as
eyeglass frame and golf club head. The applications of titanium metal are expected to grow

25  further. |

A large number of examples have been known to date regarding the use of titanium
metal in articles of daily use, health/medical products and cosmetics. These examples
include barber’s scissors with titanium film coatings (Japanese Patent Application Laid-
open No. 62-268584), the utilization of far-infrared ray through molten titanium metal

30  (Japanese Patent Application Laid-open Nos. 61-59147, 1-155803 and 3-112849), bedding
(Japanese Patent Application Laid-open No. 8-322695), cooking utensil (Japanese Patent
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'No. 10-71168), heal t h-mai ntai ni ng equi prent (Japanese Patent Application
Lai d-open Nos. 11-285541 and 11-285543), health band (Regi stered Japanese
“Utility Model No. 3045835) and health slippers (Registered Japanese Utility
Model No. 3061466). 5 However, the exanple of utilizing titanium containing

water as function water is limted to a production apparatus that uses

titaniu tal. in the catho roduce drj nki ng_water through .

el ectr o%ﬁ%oa i&ﬁﬁ ?‘ag'gﬂ{)%/&@pﬁec’é}??lb Hapafiese Spient Replicationdaid-ppen
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mat er i al bl-2865dil aal 13r283643)s headthcbandl (R8gistready)apinesé &tility dddebNol3e4 588 5)

titani umqgr,o tals. in bioactive erjals, f erials, nedical
pr oduct san%é’tﬁé&%‘ slippetsdRegister ARYEA° ﬂ?fi‘@?@fi%l}]%g‘&gv% | ogi cal expl anati ons
as tg how t hegeweRkadhe G@mpReotfiliZide ditdiuméehtaftif wWatk | R BndtbrewaRE ieen

offered. 15 The present invention ains to apply the alnost infinite
utiliti dimiddd torgredudtionnpparatys thap uses titdréurn metdlan threccathodt thpwdutd drinking

mat eri al heal t h di cal pbrodu i rticylar. T e i nvention
orovi des HPo PR el ROTRTE R Telert PR Ao Bl pp oS el S AR )

ni cro- di sper Seilewidy, CdpViewt dpplicitidng Niré! ng#wa URat"Féralin it uSe BB tRdnihBErNgPOr
via plasma discharge in water and causing the vapor to contact water. 20 In
addi t i ormetalseotherdhan titgaiuis in higpetiveanstenizlpdoed mateiplsamedioaknyodustopicai ned by
t he jgresent invention has been found useful as a material for health
products, nedical products and cosnetics. Further, the present invention
provi desSum lod thedindertipmar at us for efficiently producing the

af orenmenti on hi gh-function water containing titani ymgroup netal that 25
of fers bioacti¥af C}Hargpmé%rpgpirﬁetﬁgam ‘?Pé’&l"?:amatﬁ’ilaaucf‘l’%‘? ngaterialg, nmedical
cont ext mRbduche eR!, 88 @BherhiMVEREnRterests, FRIWNEE, QLR e%?faﬂﬁti&ﬂs%@% HowPRHES! ON
water" refers to water in which super-fine titaniuntgroup nmetal grains of
m cron tectalasesbebidlizeddn sichrapplications baxt. noTheerbaffired.f eat ure of the present
i nveation |i in the.generation of high-functian.30 water_.i.n which
supzs-fi ne tﬁﬁlgrﬁra%ﬁngg%ﬁg TR PLS 19 4l the, Amest, 19&?&‘82‘%’5%8? {h&?e WRER- o

pl asne  dircaupraeglsig tief arbast A1bidadti o MuRridRtaall hedlthNab@EaltRofiRBMA hhrtichlak Nt O
metal ion vapor. Specifically, the present invention comprising ( 1)
through (4) bdedkesent inventignpzevides Figh-functan siateg imivbich-tianipargpemmatal & of

super-fi { g L . | | 0L i up.netal is
conver t ANETHSANTI SRR AL BRour S HERE o Wil R BOB i P R,
al | owi nglischarge apwater and causingtthe eapdr to contactlivaeer se in, water. (2) An
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present invention has been found useful as a material for health products, medical products
and cosmetics.

Further, the present invention provides a method and apparatus for efficiently
producing the aforementioned high-function water containing titanium-group metal that

25  offers bioactivation effects in health/medical products, etc.

In the context of the present invention, "titanium-group metal micro-dispersion
water" refers to water in which super-fine titanium-group metal grains of micron to nano-
scale are micro-dispersed.

The basic feature of the present invention lies in the generation of high-function

30  water in which super-fine titanium-group metal grains are micro-dispersed, by way of



‘metal grains, conprising a water tank, a high-voltage di scharge generator
equi pped with a titaniumgroup netal electrode and its counter electrode, a
"water inlet, an outlet and a di scharge punp for dischargi ng processed

wat er, an el ectrode-vi bration/sliding device, and 10 a feeder of the
titaniumgroup netal electrode. (3) H gh-function water in which super-fine
titani umgrou .rrga:al grai.ns, are mcro dj S‘Q,ersed. 4) A heal th_product,

medi cal PAYRRIiSCRATB g sPfettPRIUAY BTQHR Mol VAT 0 iCARYSEIteRto mstal fen vapor.

hi gh- f ungldcaalalifé neR&H ifveRfol Sorfrtisi ol diEapbEREAt invention, a filter
system rrg%/cal glgﬁbe gttacrlleg a% an Igtdsjm&:]{gt) t(c)) %}ﬁepaglor enmenti oned apparat us
for produci ng(lyiA mesthieds fer poducing ndcroedispengien Watereoft supanifinentijaup-gresl
grains, in order ta remoyve .fine titani.um group hetal. grains, of larger grain
3 7ot el B TheCsiD i uErSale TaHlah PPV DG ArE N SR o BEE oRIASPa 1 ed
sol utsi ondibdha¥idiifi watdri€ a dadh&iSalRlvidgd theRvhpd taepxﬁaay&mk%-aisgérs@iﬁ, dagerof
these netals are sinply dispersed, the titaniumgroup netal settles and
separ at es wi t@) Anaapparstus fpeprogucing micneedispersion wWaten ofi supgr-dimg titaniwm-group

e

si gni fi aitatiufregioup enethl tlbetrddet @l Wsncqiien cleBkede, @ warr 2Blet]i BPGtEH ARdVRL er
obt ai ned, by the present invention is that the mcro-di spersed titani ungroup
met al gemé%afg@cpw for sischargingamaseseed; watgk @ elecapde-mibrafian/sdidingsdsyicseand n a
stahlpe NPRE&: o e tﬁallliﬁﬂl?ﬁgrgﬁé hfdfh Bocfddie Wi thout settling or otherw se
separating fromwater. e titaniumgroup netal m cro-di spersion water

obt ai ned by t(@® Highefimotion matentin evhichxdupti-fise tifaaivs:groupanetgl, graimsark aldre-

ef f ect ?FI' rovi ding, through an interaction of water 30 nol ecul es and
titaniu 1@}1%691? "metal, high-function water that offers bioactivation
functions thal) agkealR ptier, AdicaPPRGL&DrIcBsaR! prddidt QpHicE thail Bidk&Rent is
products, cosmetics, etc. é The high-function titani umgroup metaﬁ

m cr o- ditBpBigbifunctigatwatersipeeifinéih B). t he present invention can be used in

heal;tzh produ S. r-f i.on _enhangi ng_cr.e , medi cal products
sucr%tsas ant i ggé{léﬁ?%lgﬁdagﬁt@?’ %ﬁ@t%a%%sﬁ%ﬁ T %la%ﬁe ggta%‘-apqsoﬁne%(ﬁﬁ“bcﬁ%b%beduct s.
5 The t idferementi@ledugppakitas fofi prloduclhg ARicEI-SRpIEIORT watet @i NaferDiind BitankirRsent
invention can be used suitably for the above purposes today, but it is

bel i evedrotiinetah graings i odesiodearons fing titaniugp-groyp werbigrains of ferestagraipesize

bi oact i yg: [19F= N uld fully answer the needs of today's

heal t h-\éoa}ltrsﬁg%%ﬁéﬁ%{)&rgﬁgé%rsf The nechanismas to why a m cro-di spersion

wat er of tit dhénerallyriowpwatet dispgrsion iod @sixek sebfi@nin which dirievgraiaf of cieamias- i s
not ,yet clear. The 10 .inyentors are working diligently to find scientific
expP natsr%lf'Psmth}s F pELles 8¥ﬁ\e§%E‘Ft§§:ar%§l y ﬂjg%‘if?fi ?fle.c}ﬁa%T‘m_nggum AYEesEi g.
1. Produgli separbledWiehiard sitrt peddNbp il %R _¥Bhidn-groGh IndlhSRECSIdNpIRIET as
proposed by the present invention 15 Fig. 2: Schematic draw ng of an

appar at weaterbtanesibic thepresentinveniiogrdsap notecagse thie ditanivingreursinotal grainsrinas
proposeqolgé(tﬂ&.he present invention Description of the S

In other words, the most significant feature of the titanium-group metal micro-

25  dispersion water obtained by the present invention is that the micro-dispersed titanium-

group metal \generated by plasma discharge in water remains micro-dispersed in a stable
manner for a long period of time without settling or otherwise separating from water.

The titanium-group metal micro-dispersion water obtained by the present invention

exhibits the surprising, remarkable effect of providing, through an interaction of water

30  molecules and titanium-group metal, high-function water that offers bioactivation functions

that can be favorably applied in health products, medical products, cosmetics, etc.



1. Hi gh-vol tage di scharge generator 20 2: Power supply for

hi gh-vol t age/ current discharge 3. Water tank 4: Titani umgroup netal
“electrode feeder 5: Electrode-vibrating/sliding device 6: Titani um group
nmetal electrode 25 7: Counter electrode 8: Water inlet to water tank 9:
Qutlet for titaniumgroup netal mcro-dispersion water 10: Di scharge punp
11: Filter system 30 12: Hi gh-function water 4 Best Mode for Carrying Qut
the | nventi onTimdigh-fusstiemtiganiup- mmqmlcmwr@ﬂsﬁperrsmnowamwralm byribd by
the pres e I

present praveas R Bl Be GreH HRAREHSNA hudkole TR R RU P s ng
wat er thmreamlnpmdaetsrraioal as Qintivauseatal a/geﬁrs;alandtmn&n@silsﬁéh el OWV-precdtivat er

i s based OB melting titaniumgroup nmetal not through general nethods |ike
t her mal PROP¥§thg that are commonly used to melt netal, but by causing plasma
di scharge in ygt famuﬁpgfd hllﬁ&!ill ﬁ‘ucr@deTEE F)tn'"’sgé'tbpgo A bg(?heefnfek t?melnﬁoﬁnd
econom cal |y produce ti'tani um group m Cr o- |sper ion

as ways tam bppked suitdblyvfor thet abdvicopuposeattoday, it puigp believed tthat thlmlmiémrs

conceptualized a nmet had to caus | a di scharge in wate t ween
i tant undl FPLRIPD Seter il reeYids 4B iadyafive DioggHteonag rlélcf#lrfo%rguldtfﬁﬁr ésw%ﬂth%w ng
t he genenigdf todhys 'hﬁﬁmgé&ié&oﬁ?&éﬂsuin@ﬁ RO Hechdhish® M Mhﬁﬂ%l@?ocﬁlgpe‘?él&ﬁ)er se

in water, wherein the nethod al so mcorgorat es a neasure to prevent
pr oduct i watenpf Gtapbinageay wetakbprovides eweallsnt biodctiviet efficasimsgs cmopyetecrlear Th& The

conait i oRQBRES R g BRI o PSR 0B TRt (PRt Eceretne

bi oactl vity to the obtai ned water. Under the aforenentioned production

met hod, an appropriate fil ter systemis necessary because not only

ni cr o- di Bpehliesqriptionsef theDsawings net al but al so a trace amount of fi ne

nmet al - oxi de E ral w |
produced in g%lg P%duﬂ o“%]?a%r t"g?@%ﬁ‘@ﬁ%&{ﬁ ﬁ[) aﬁtiﬁ]%gor gfs ?rgl er'st 8§1a§/vat er
i n whi crprbpcbsadbyrtrhagpmsqntmbﬁﬂlon S mcro-dispersed as obt al ned thr ough the

af or menti on under, the present invention, as an appar at us
o dRbody ¢ niidemet 1\SerEG i i AL N PP ARBE ARG TR oPFRy 1

is a Pr agieed-iRPerkon Wrdas refoséd ﬁﬁﬂre%sgﬁﬂﬂpemﬁhal m cro- di spersi on water
as proposed by the present invent’ion, le Fig. 2 illustrates an apparatus
for producing titanium group nmet al mcro di spersion water as proposed by

t he Pr eSOk by, e&tth . 1% apparatus for producing titani um group netal

m cro-di proposed by the present invention, as shown in
Fig. 2, conpri: nglg-valt&%eghschﬁigbéggﬁerdtowhar ge 30 generator ( 1) installed in

a water t ank (%) used roduci ng water i n which titanium group
20 ower supply for high-voltage/current discharge

3: Water tank
4: Titanium-group metal electrode feeder
5: Electrode-vibrating/sliding device
6: Titanium-group metal electrode
25 7: Counter electrode
8: Water inlet to water tank
9: Outlet for titanium-group metal micro-dispersion water
10: Discharge pump
11:; Filter system
30 12: High-function water



'5 mnetal is mcro-dispersed, an el ectrode nmade of titaniumgroup netal

(6), and a filter system( 11 ) to filter titaniumgroup netal

"mcro-dispersion water. The basic structure of the water tank (3) proposed

by the present invention conprises an apparatus for producing

m cro-di spersion water in which titaniumgroup metal 5 is mcro-dispersed (

12) conpr i ) h% hlgh voItae di scharge generator ( 1 ) equipped with
SHTAL L it ULERe WIKeIIons) and its counter electrode (7), a

water inlet ( i up

metal mcro- d?g?og?dg f%%\}/va{p et ItnBﬁ %Q?egétghqgattp?&g@%ﬁgq&e b feb it BnflbR

el ectrods—amelwlabdurg/mthetem@rde\aalbble( 5) and a feeder of titaniungroup netal

el ectrode (4) hThe filter 5%0] E) e tésgprodmﬁg

titani um gr oupPHPFSEFIt BIVRRIEINL2I PR o g, Bt dPreducipe

adj urect . wake tNRt@htaiRN e QRO 85brbWHeRE I@Heeﬁl%l‘clhcﬁdwéf“%ﬁ&ﬁvda&r Tedgs&f ofret al ,

or preferably steel, and a pressure-resistant container that can wthstand

the presegliag Haniamagredp cmﬁtaln@pt tthmmmemrabmﬁwds dikscthenmepd meltisg fthdtcirent .

The wat e [ ta e..di,schar enerator ( 1)

equi ppedé%ﬁl? h?’l(%'ggq otrg%l? r?fa&rbggByc qmgp (PM’@r %ﬁﬁ% its counter 15

el ectrode (7)Spe%lfd:a11?eaﬂdrtsamllymtgt Way’up dméléxhtl}eérﬁpédoﬂdﬁudaﬁ» prédicd dtaiavel y
fed into the tank through the fee in accordance with the rate of

mi cr o- di S9EP MesH MigrAispersion yaters ag w&aseﬁaxsetpve@ely $ush wtertor @a@@waporasrra
di scfpar I § ol e t

cont ot SPBEEs e URORL BpfRAA b et Lol TURERS Riscites Y RAY i ng
t hi s mi chayweérs peitasamygrow metal tebkcaodoand if cotmenslietiedde( %ereby hilevingtthe t ank
and 20 se uenetééatlﬁh%l filtered through the filte $/Hs)tem provi ded as
appr opri REpLm-gieup metal {on YapRTde Foptch png wi tq‘%’e‘éﬁeslﬁét‘aé‘@'d“ihﬁr%t er

i N vaporhghaiifd difFinbRbatatdshahedIaR 1 sfaoeatgreat&utm @F F\mgtalnbt% Rt Vafef MBI NS
m cro-dispersed in water in a stable nmanner and not settle even when a
coagul atandglt@!gemtgm@p metbd. At this t| rre vibrating or sliding the

titani umgro t el ectr f t age di schar erator in
the Tt or 1t antnriefogt BOBhIE: f B bESe BVRioh pS iy et abl kaietion

easy to @aditioab té be caelrid lafortterqsefﬁhlaa@ramdemnaﬁuﬁ&%utw t&%emtlhaﬁ Of
instant arc. Additionally, there is no need to change the power supply fo

each di fVaFentndgspthiec afor@mentioned: dredustianomethodt ap (anpeonriatd diliensysteroigh the

circuit b r nth f-.the
count er I%I%gsgtpls' eédSL: %ﬁp grgbﬁs&g%eﬁﬁﬁ%w&fd l:’nal né al ovterllce ?Ssent
i nvent i dimepmetal- dmsle @ram& bbbrgendizaphar ﬂtettsrg&t)mgar-ﬁdel(grai@s wilhvby p@&iﬁ@b@lﬂﬁd

m CI,Q: di spersion .water of titaniumgroup netal. Since the 6 mechani sm
onl YV nVB#%es pl asma di scharge in water between the el ectrode of

titani ungr oupA niébd %td pk&ﬁlcﬁlguﬂﬁlﬂé ﬁfcﬁﬁ&fsﬁ&@iont\b&e@@rp%lﬂélystltﬁﬂﬁtn?(oup
constructed in a small sSize and therefore capital 1 nvestnent can

r educed.metahis énmmwdltsgersqﬁ @r@dn@b@rwgbrthmfmm@ﬂwmd arcthod updeu thermresent can

mvent | oA PR e 8S ABIRBRTNR 0 st oo b ot flecfpink fo ohe °°°""

m cro- didipeings.on water, in which titaniumgroup netal is mcrodispersed, as
a mpterial for health products, cosnetics, food materials, drugs,

quagr- drugs, Hecl is %P‘toétlcqfé’c@%‘g &hart Péflram%gmmen?ﬁab@t@edhmtsm ‘c’@tﬁt a3 ns a
smal | a f enfBL Al [ vi a
bondi ngr%%SF?J’ tH& Br o%rg lirqrzéét a%na llltgns(l;/lgen 1‘%&% Bﬁl a{&pﬁﬂﬁé’r%e ore C%lg
filter editamdegrbummmmmeahmmlgn wéier mprnpdsseﬂ(bynm;sresent hﬂ/emi@duced

m cro-di spersed titaniu rouabrretal nore than nﬁgessary fiJ]tering shoul d

preferably be 1snPPRAEHE e g SHARU S OUR T3 MisTO-AISPRIS 08, 1Rt | 8
Menbr angropsbd BY thtSpragenk ! lﬂﬁ/eflhéﬂ %E: sBOW STFRS 2 ShitsiRd aH%h%ltta%%flls&?ﬂgé' ield
m crodi spersion water suitable’for a desired purpose

fi188ri rggnemator b oivsigbediimawater 1Bk (3 )susad fayeutoducing whier iawhich ttitarium-group
sequentially through holl owfiber nenbranes is beneficial, because it wll
provi de function water that can neet the required standar ds governi ng food
and sanitation, cosnetics, drugs, etc. The constituent analysis of the
titaniumgroup netal m cro-di spersion water obtained by the present
invention found a trace anount of nolten titaniumgroup netal in 20 the

hi gh-pressure water. An enbodi ment of the present invention is explained in
details using an exanple in which titaniumnetal is used as the material.
Not e, however, that the nmaterial used in the present invention is not
limted to titaniumand that titaniumgroup netal m cro-dispersion water
can be obtained fromother titaniumgroup nmetals through the same process.
25 [Exarrpl e] F| g. 2 shows a represent at| ve exarrpl e of the pr oductl on

oy o o oy oy




‘5 electrode (6) and its counter electrode (7), a water inlet (8), an outlet
for processed water (9), a discharge punp ( 10), an

“el ectrode-vibration/sliding device (5), and a titanium netal el ectrode
feeder (4). A carbon electrode is used as the counter el ectrode. To produce
500 liters of titanium m cro-dispersion water, titaniumnetal should be fed

at a rate of 0.5 kg per hour for five hours, which achieves a titanium
concent r Biabis ‘B‘Froaglﬁp‘f‘fﬁe.d’ 80 clegtrody Hade ofditaripa-grgup mesH i(Bhend 8 fidtersystar si on

wat er i s¢1di o 1 ] hrough the outlet, and
suppl i ed(IS%&;ﬂﬁrﬁﬁ%ﬁﬁéﬁ%@rﬁfqﬁ?ﬁe5%?2@???0%8&é%%ans of the di scharge punp.
The filter syFhemasionginicairapfhtilel oatek i task B rgroposed ©f thd presenvmsvenion
mcrons, 3 mcrons, 0.5 mcron and 0.1 _m cr.on, and bkll,cga,ssi,ng t he produced
wat er t RTOWRIIFeE HaPargiys gf PrAdHEING muisrosdisprEsion Watep iy which Kaniwen-group metal

m cr G- di | f MBI : it.adad um
T Al | o o AHRTI2ZE ORRHINE SR (I oA HinelorR) Lol i
above exthapitanigorgreummetal péactrode (6)i anginitsinowrte electtddat(7)id vateerimlen(8), an

i cro- di ' - stabl e, f i od of t]
w thout Tt 187 etPudll Bigh de SR CHPRAT BBy wéte! SR iitiofaater 2
i npl emendigghatiRARImp NE))S anR1caB8-Vibeatmg/diding! dewddl &), #ld & TRLdeMoFBitAliunas

used as the material instead of titanium also produced zirconium
ni cr o- di PR Bickh elgatrede @).nihedfilter systera (1 1xtarfilisnthe nroducsd diganiwn-groupametal

obt aiioneqni%p(ggg%rg{ob%ﬁtéggg%lggfg%%hggafﬁpgéjhg& Water: Ten male and fenal e

subj ects were or “spray titaniummcro 20 dispersion

wat er in whi cThet whiankani propesed by- thie ppeestetiveditsh fshBade of metal, or preferably
heal t h- pr oot i ng/ bi oactiye effects and efficacies of the treatment were

veri fi edeelsdch REFSTUTGHESISING coptainerihat cpr withstand the eressites gensrated; duiing s
The sulyj ( i ; ' ' - | CAGEE y

ool s | PapemietaRuhy SIS i€ Mo Toh HE AL €9 odmaly, MBRETRIGEY,

col d i nphsphaxge ganérator ¢1)Manipped withtthotitaniym-grong niedill dedtodb ¢h)chndad\cofintet her

por aons 0B (1) bk e At Rl ngar LHE e imesBoysiobnisth Bir Bededt eased
mar ked| ythrbugke tho feedBly €9 ial fRch@ah@Nefth the &€ of micro-dispersion. When current is

supplied between the electrodes, plasma discharge occurs in water and metal ion vapor is

released, which then contacts, and micro-disperses, in water. Micro-dispersion water
containing this micro-dispersed metal is taken out of the outlet (9) in the water tank and
20  sequentially filtered through the filter system (11) provided as appropriate.

Because the titanium-group metal is micro-dispersed in water in vapor state, the
metal that has very strong hydrophilic property remains micro-dispersed in water in a stable
manner and will not settle even when a coagulating agent is added.

At this time, vibrating or sliding the titanium-group metal electrode of the high-

25  voltage discharge generator in the water tank will prevent the electrode from fusing, thereby
making it easy to control the amount of micro-dispersed molecules for generation of instant
arc. Additionally, there is no need to change the power supply for each different application,
since the amount of current flowing through the circuit can be easily changed by adjusting
the diameter and length of the counter electrode made of carbon, etc.

30 As explained above, the present invention provides a method and apparatus for

producing newly developed micro-dispersion water of titanium-group metal. Since the
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The constituent analysis of the titanium-group metal micro-dispersion water

obtained by the present invention found a trace amount of molten titanium-group metal in

20  the high-pressure water.

An embodiment of the present invention is explained in details using an example in

which titanium metal is used as the material. Note, however, that the material used in the

present invention is not limited to titanium and that titanium-group metal micro-dispersion

water can be obtained from other titanium-group metals through the same process.
25  [Example]

Fig. 2 shows a representative example of the production apparatus proposed by the

present invention.

The figure illustrates an apparatus for producing titanium micro-dispersion water by

30

generating titanium ion vapor through plasma discharge in water and thereby causing the
ion vapor to contact water and letting titanium micro-disperse in water, which comprising a

water tank (3), a high-voltage discharge generator (1) equipped with a titanium metal
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10 membranes sequentially a titanium micro-dispersion water containing a very small amount
of molten titanium metal is obtained.

The titanium micro-dispersion water obtained in the above example contains super-
fine titanium grains that will remain micro-dispersed in water in a stable manner for a long
period of time without having to add any active agent.

15 A separate experiment was implemented under the same conditions, but in which
zirconium metal was used as the material instead of titanium, also produced zirconium
micro-dispersion water similar to the titanium micro-dispersion water obtained above.

Trial Test of High-Function Water:
Ten male and female subjects were instructed to apply or spray titanium micro-

20  dispersion water in which titanium is micro-dispersed, and the health-promoting/bioactive
effects and efficacies of the treatment were verified.

Use Conditions and Test Results
1. 10 male and female subjects (The subjects used the water at varying frequencies)
2. Efficacies

Body feels lighter 5 persons
Feels less fatigue 8 persons
Fatigue disappears quicker 7 persons
Condition of cold improved markedly 1 person

Motor function improved

6 persons
(Able to bend body further forward, jump further, etc.) :
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Industrial Field of Application

10 The present invention provides newly developed titanium-group metal micro-
dispersion water, as well as its production method and apparatus, and allows for efficient
production of bioactive water containing titanium-group metal in micro-dispersed state. A
number of trial tests also found that the obtained titanium-group metal micro-dispersion
water is also useful as a material for health products, medical products, cosmetics, etc. Other

15  tests also suggest remarkable effects of such water as healthy drinking water.
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<=>7 @ABGhch@ding tAORRERUP/ YA micro-dispersion water, an electrode-vibration/sliding
device, and a feeder of the aforementioned titanium-group metal electrode.
3. High-function water in which super-fine titanium-group metal grains are
micro-dispersed.
15 4, A health product, medical product or cosmetic product whose main

ingredient is the high-function water recited in Claim 3.
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